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BTopo® TOM Te3HCOB, NPpencTaplieHHHX K 27-My MexgyHapomnHoMy reo-—
NOTHYECKOMY KOHI'peccy, BKmodaeT nse cexuud: C,04 - JiuTonorusa (ocanmou-
HHe nopomu) u-C.05 =< Ieonorusa pokemSpua. Tesauch, NpencraBleHHble Be—
OYWUMH YUYeHEMH-IeoaoraMid H3 pasHHX CTPaH MHpa, OTPaxaiodT BOMPOCH Teo-—
pPeTHYEeCKOR M NPHKIAOHOR T'eolIOrHH.

Volume II of abstracts presented for the 27th International
Geological Congress includes two sections: C.04 - Sedimentoloay,
C.05 - Precambrian Geology. The abstracts submitted by leading
scientists from'various countries of all over the world cover pro-
blems of theoretical and applied geology.

OTBETCTRBEHHEA permakTop
H.A.EBOI'IAHOB

@ HucTHTYT nHTochepH
AH CCCP, 1984r,



NPEOHCINOBHUE

Te3xce, NpegcTaBneHHHe k 27-My MeXOyHapooHOMY Ieo/IorHYecKOMy KOHI-

peccy, pacnpenenfanTcAa no 22 cexuMAM ¥ 6 KoanokeBuyMam. Kpome TOro,
B MX 4YHCJIO BKJIOYEHH TEe3HMCH HOKNAaNoB K NJeHapHOMY 3acefaHukw "[eonoru-

YeCKHe AacMeKTH OXPaHH OKpPyXawmed cpenn”, K CrHnelHanbBHOR CeccHH no
MexnyHapoOHofs nporpamMe "Jurocdepa” M K cHMNOsHyMy "MeTajuloreHMa H

MEeCTOpPOXKNEHHA ypaHa".

Bece Te3HCH ONyBJAMKOBaHE B HecATH TOMax M pacnpepnelfleHsl CHenyomum

obpasom:
TOoM 1
Tom I
ToM 1l
Tom 1V
TOoM ¥
ToM Y1
TOM Y11
Tom Yl
ToM 1X
TOoM X

Cnenyer OTMETHTBH,
pacnosiokens B andaBUTHOM MNOPANKE

CeKLHH
CeKUHH
CeKluH
CeKUHH
CEeXUHH
CeKuua
CeKUHH
CeKlHH

01-03
04-05
06-07
08-09
10-11
12

13-16
17-22

nyeHapHoe 3acenaHue "leonorHuéckue NpoGJieMs OXpaHu

okpyxawmed cpernu", xonnoxsrymu 01-06, nporpamma "Ju-

Tocdepa”, cHMMOIUYM "MeTannoreHUs W MECTODPOXOSHHSA

ypaHa", a Takxe Te3UcH, NpAcnaHHue B OprKOMHTET

nocne 1 wosGps 1983 rona

ABTOPCKHA yKa3aTens,.

YTO B KawaoR CexuHH H KOJNNOKBEHYME TEeS3HCH

(naTuHckoM) no ¢GaMHMIKMM aBTOPOH.

H.A.BOT'JAHOB

I'edepanbHul ceKpeTapb
OprxomuTeTa



Abstracts presented for the 27th International Geological Con-
gress are divided up into twenty two sections and six colleoquies. On
top of this we have added the abstracts submitted for the Plenary

Meeting "Geological Aspects of Environmental Protection", for the
Special Session of the International "Lithosphere" Programme and for

the Special Symposihm “"Metallogenesis and uranium deposits”.

The whole is published in ten volumes divided up in the follow-

ing way:
volume I
volume I
volume T

I
i1

volume IV

volume V
volume V
volume V

volume V

I
1531
ITI

volume IX

volume X

Lastly,

for

Sections 01 tos03

Sections 04 to 05

Sections 06 to 07

Sections 08 to 09

Sections 10 to 11

Section 12

Sections 13 to 16

Sections 17 to 22

Plenary Meeting "Geological Aspects of Environ=-
mental Protection", Colloquies 01 to 06, Special
Session of the International "Lithosphere"
Programme and Special Symposium "Metallogenesis
and uranium deposits" as well as abstracts received
by the Organizing Committee after November 1, 1983
General authors index.

each section and colloquium, the abstracts are

classified in alphabetical order of the authors.

N.A.BOGDANOV

General Secretary
of the Organizing
Committee



CEKULMUWA/ SECTION 04

JIMTOTIOI'HA (ocanousHe nopomnm)
SEDIMENTOLOGY

Conveners: K.Crook, P.P.Timofeev

ACCORDI G., CARBONE F., Centro di Studio per la Geologia delltIta-
lia centrale, Rome, Italy

CARBONATE FACIES MAPPING: THE EXAMPLE OF CENTRAL APENNINE (ITALY)

The Central Apepnine (Central Italy) is characterised by the prese-
nce of the large Latium-Abruzzi carbonate unit, linked up with the
evolution of a Mesozoic eploceanic highly subsiding platform which
took place in the expanding Tethys beginning from Upper Trias. Con-
nected to this unit we find northward the Umbria-Marche basin, Mid-
dle Liagsic in age, and southward the younger Molisano basin. By
studying the carbonate facies of platform and transition and their
depogitional environments, it came out the needing to set up the
actual situation by gathering on the same map all the available da-
ta, so to clarify the facies distribution and to obtain a paleogeo-
graphic and palecenvironmental scheme which could be used as & re-
ference point for the next studies. The criteria for doing this fa-
cies map (scale 1:250.000) reflect the intention of showing as much
ag possgible all the environmental shanges and evolutions connected
with the various tectonic phases. The legend was consequently made
taking into mccount both the ages and the environments, so that the
colours of the mep have the double significance of temporal and en-
virommental individuation. The annexed illustrative notes will show
with many plates all the included facies and will explain with some
ideal sections the structural setting and the depositional models
at various stages.

ACENOLAZA, FLORENCIO GILBERTO, Facultad Ciencias Naturales, Univ. Nac.
Tucuman y CONICET

MODELO PALEOGEOGRAFICC DEL NORTE ARGENTINO DURANTE EL ORDOVICICO
INFERIO

En base a datos que proveen las rocas sedimentarias y la fauna fdsil es posible es-
tablecer las condiciones paleoambientales y paleogeograficas que se verificaron en
el norte de Argentina durante el Ordovicico inferior. Haciendo un andlisis de las

posiciones relativas del continente y del mar, se reconoce: a) El desarrollo de un



drea emergida al sur/sureste (Dorsal Charata-Asuncién) que aporté material detriti-
co, domine.itemente cuarcitico a una amplia y poco profunda plataforma marina que
cubria parte de Argentina (regién chaqueiia) y se extendfa hacia Bolivia y Paraguay;
b) El desarrollo de un cinturén mévil (Dorsal Central Argentina) que se interponia
entre la cuenca mencionada anteriormente y la cordillerana; c) La existencia de un
sector emergido ubicado en territorio chileno (Macizo de Arequipa). Entre los dos
ﬁltimo; se desarrol1é la estructura geosinclinal mis notoria del territorio argen-
tino pudiendo definirsé, basado en los caracteres sedimentoldégicos y faunisticos,
cuales fueron los sectores correspondientes a la plataforma (miogeosinclinal) y los
de mayor profundidad (eugeosinclinal). Las areas continental izadas, en su mayorfa
corresponden a rocas Precdmbricas hasta Cambricas inferior, consolidadas luego del
acontecimiento orogenético Rampeano (Camb-ico medic). Asimismo debe sefalarse que
en la cuenca marina se desarrollo un arco de islas volcanicas desde La Rioja (Fama-

tina) hasta Jujuy (Cochinoca), cuyo aporte volcano cldstico es destacado.

ALAM M.M., CROOK, K.A.W., Department of Geology, Australian Ngtional
University, Cenberra; TAYLOR G., Canberra College of Advanced Edu-
cation, Australia

FACIES MODELS FOR THE CASTLEREAGH RIVER, NEW SOUTH WALES, AUSTRALIA:
A LOW-GRADIENT DISTRIBUTIVE FLUVIAL SYSTEM )

The Castlereagh River (mean discharge: 0.5 x ].06 Ml/yr; 1971 peak: 0.6 x 106
Ml) changes across its 150 km alluvial plain. Upstream the sandy channel is low-
sinuosity braided (gradiemt: 1.1 x 1077; W/D: 28; braiding parameter: 2,
sinuosity 1.1) with mud banks. The facies profile comprises: trough cross-bedded
channel-full sand (St; 2.5 m), planar tabular cross-bedded channel-bar sand (Sp)
capped by thin planar and ripple-bedded sand (Sh, Sr) (2 m); and laminated bench
deposits (F1; 1.5 m), muddy upwards.

Channels (W/D: 21; sinuosity: 1.2) of the middle anastomosing reach
(gradient: 7 x 10~4) form by avulsion, become sediment-choked, and are gradually
abandoned. Sediment in sinuous sections comprises: 2m St (channel fill), 1.5 m
Sp-St (alternate bars; bench I) and 1.5 m F1 (benches 1I-III); in straight
sections: 2 m St channel fill and 2.5 m F1 (benches I-III), muddy upwards.

The down-stream distributive reach (gradient: 5 x 10_4; W/D: 12;
sinuosity: 1.3) culminates in very small muddy overflow channels (W/D: 9.5;
sinuosity: 1.5).

Distributaries diverge from the bed and main-channel benches I-III. Sand is
abundant in bed-diverging distributaries only upstream. Sediments comprise mud-
draped bench I St (1.5 m) beneath bench II-III F1 (2m). Overflow channels contain
Fl sandy mud. .

This system deposits ribbon-like channel sands which fine, thin and proli-
ferate downstream, enclosed in pedogenised over-bank muds.



ALI JAWAD ALI, ZIYAD R.AZIZ, IRAQ

DELTAIC PACIES AND SEDIMENTARY MODELS OF LOWER CRETAGEOUS SAND-
STONE - BAGHDAD AREA - IRAQ

Three wells (3,5 and 10) from East Baghdad Field (Centra Irag) were
gselected to study the sandstones of the Zubalr Formation. Grain-
-size, petrography, heavy minerals, surface texture of quartz sand
grains, sedimentary structures and facies were studied and the re-
sults interpreted.

The Zubair sandstones are mainly composed of quartz ( 98.9%).
Feldspar and heavy minerals are found in minor quentities(2.26%
and 0.6% respectively), and rock fragments are rarely found. Sili-
ca, carbonate and ferrugenous cements are the predominant binding
materials. Matrix constitutes less than 10% of the rock according-
ly, the sandstones of Zubair Formation are classified as quartz
arenites, mature mineralogically and texturally.

Petrographic study shows that cementation is the most effective
diegenetic process that acted on the Zubair sandstones; compaction,
replacement, recrystallisation and authigenesis are less effective.

Four major groups of heavy minerels were recognized. These in-
clude the opaque, ultrastable (tourmaline, zircon, rutile) metasta-
ble (pyroxene,amphibole) and mica (muscovite, biotite, chlorite)
groups. The character of these minerals revealed that they are pri-
marily of sedimentary origin; some heavy minerals of igneous and me-
tamorphic origin are also present. It is believed that the Arabian
Shield was the source area of the Zubair sediments which were depo-

. gited under humid or tropical climate.

Sandstones of Zubair Formation are fine to very fine, well to
moderately well sorted, fine to nearly symmetrical skewed and meso-
kurtic. -

Grain-size parametera. gedimentary structures and quartz surface
texture suggest a mixed fluvial, beach and shallow marine 2s 2 depo-
sitional environment for the Zubair sandstones.

The established sedimentary facies are marshes and swamps (Facies
A), channel (Facies B), chenier (Facies C) and Shelf (Facies D). Fa-
cies A, B and C indicate regressive sea whereas facies D indicates
a tranggressive sea. These facies support the proposed environment
of deposition for the Zubair sandstones.



ALLEN R.J., Geological Survey of Queensland, Brisbane, Australia

INTEGRATED PACIES ANALYSIS AFPLIED T0 THE INVESTIGATION OF HYDRO=
CARBON GENERATION IN THE PERMIAN OF THE DENISON TROUGH

In the Denison Trough of east central Queensland, the Geological Survey has applied facies
analysis, based principally on 32 continuously cored stratigraphic bores to a maximum depth of
1350 m, and integrating sedimentology, source-rock geochemistry, organic petrology,
lithostratigraphy, and biostratigraphy, to the investigation of hydrocarbon occurrences. The
Trough contains maore than 5500 m of Permian strata, and is some 300 km long and 60 km wide.
Hydrocarbon potential had been established by a few small gas discoveries in the 1960's, and
the facies studies were undertaken to encourage and assist further exploration. In conjunction,
the national Bureau of Mineral Resources provided regional seismic control,

Relationships between reservoirs, source-rocks, and seals, have been established. Although
depositional systems range from alluvial fan to marine shelf, the main gas fields are restricted
to barrier and near-shore sandstones. Complex diagenetic alteration of the lithic labile
sandstones also exerts a strong influence on reservoir quality. Both marine and non-marine
mudstones lie within the zone mature for hydrocarbon generation. Petrological studies of coal
and phyterals have provided organic facies models, and have shown that variations of arganic
fach_-s such as florigenesis, degradation and sedimentation reflect differences in the overall
depositional environments.

AHMAD, AMIR, Geological Survey, Iucknow, India

AN OUTLINE OF PATAEOGEOGRAPHY AND HISTORY OF SEDIMENTARY BASINS OF
INDIAN SUB-CONTINENT

The palaeogeography of various stages of geological history of In-
dian sub-continent has been explained with the help of eleven pa-
laeogeographic maps. The analyeis reveals that geological events of
Indian peninsula commenced in Archaean Period and continued up to
Precambrian-Cambrian boundary, with few exceptions. Afterwards this
part became dormant, and Himalayan and Tethyan Basins became the
centres of sedimentary, tectonic and metamorphic activity from
Late Precambrian-Cambrian times.

. Constantly changing palaeogeographic features also developed in
certain peninsular regions, from Late Carboniferous - Early Permian
times, depicted by Gondwanas, Cretaceous of Narmada and volcanics
of Deccan and Rajmahal. These activities continued up to Upper Cre-
taceous - Palaeogene, and the Peninsula again became dormant. How-
ever, parts of the Transhimalayan regions, Tethys Basin, Ganga
Basin, Craton Margin Basins of Rajasthan and Assam and Coastal
regions, outlived the main Peninsula in depositional activity
during Tertiary. The major land and sea contest in these regions
continued ti1l1l Late Tertiary, when stupendous tectonic movements
heralded the cessation of all sedimentary processes (except Neo-
gene - Quatsrnary sedimentation ), and palaeogeographic aspects
were'covered by three physiographic regimes, which divide the sub-
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-continent into & southern Peninsula, a middle Indo-Gangetic Plain
and northern mountains of Himalaya, connecting Indian Sub-Continent
with Eurasian Continent.

NICOLAE ANASTASIU, University of Bucharest, Romania; DAN JIPA, Insti-
tute of Geology and Geophysics, Bucharest, Romania

SOURCE AREAS IN THE ASSYNTIC FLYSCH DEPOSITS IN THE CENTRAL DOBRO-
GEAN MASSIF (ROMANIA)

Petrogrqphical andssedimentological investigation of the silici-
calcic deposits occurring in Central Dobrogea confirm their flysch
and turbiditic character, offering original information on the
source-areas of the Assyntic basin,

The petrographic constitution on the coarse-grained Assyntic(green-
gchists) sequences is characterized by a large variety of litho-
clasts: acid plutonics(granites,plagiogranites, graphic pegmatites,
granodiorites),alkanine ones(syenites), alkaline volcanics(trachytes
albitophyres), mesometamorphites (microcline gneisses, micaschists),
epimetamorphites (quartzites) and retromorphites; sedimentary-
derived lithoclasts are represented by quartz-arenites, sub-arkoses
and siltites, The major quantity of lithoclasts consist of feldspars
(Anb-lﬂ' microcline - 24 =80-84°, orthoclase - 2W=65°), quartz
and chlorites,

Repzional distribution of the petrographic constituents points out
two areas with distinct sedimentation: dominantly lithic in the
south and southeast and prevailingly feldspathic eastwards.

Analysis of the paleocurrent direction is based on the orientation
of the sole marks, ripple lamination and pebbles orientation, In
accordance wWith grain size and morphological study the current
directions suggest three source-areas: the proximal intrabasinal
"Palazu" rise to the south, a northeast extrabasinal source and a
western extrabasinal distal source.

The clastic material has been transported by turbidity currents,
bottom currents and mass transport, The accumulation area is
represented by a marginal basin divided into several compariments,
with ensialic basement,



ASHBEAF, WALI, Geology Department, Faculty of Science, Cairo Univer-
sity, Giza, Egypt

SEDIMENTOLOGICAL AND PETROLOGICAL STUDIES ON EL-TELLA EL-BYD ARE4,
EASTERN DESERT, EGYPT

A 15m section representing the Upper Cretaceous phosphatic deposits
was encountered in the investigated area occupying low hilly highs.
The reduction in thickness of the Duwi Formation (Campanian-Msast-
richtian) reflects the northern boundary of the basin.
Petrographically, the studied thin sections reflect the following
types: calcareous siliceous phosphate; calcareous radiolarian chert;
biopelmicrite; and dolomicrite. Diagenetically, these sediments were
suffering different stages of replacement and recrystallizationm.
The accumulation of the reworked phosphatic deposits with chext
seems to be the result of transgressive and regressive phases,
through which the silica are enriched by dissolving silica rich sedi-
ments, and then followed by the accumulation of the reworked phospha
tic sediments, reflecting mixed environmental conditions (agitated
and deep marine).

ITJIMA, AZUMA, Geological Institute, the University of Tokyo, Toky%
Japan

A PETROCHEMICAL ASPECT OF THE ZEOLITE FORMATION IN VOILCANICLASTIC
ROCK

Zeolite occurs commonly in volcaniclastic rock in which glass fragments are easily
altered. Six types of the zeolite formation can be classified on the basis of the
state of interstitial waters: 1) weathering in a semi-arid tract, 2) percolation of
meteoric water through a thick pile of vitric tuff at semi-arid or humid climate, 3)
alkaline, saline lake deposits of a closed basin in a semi-arid region, 4) deep-sea
halmylosis, 5) burial diagenesis in a geosynclinal section, and 6) hydrothermal
alteration related to either volcanoplutonic intrusion or submarine Kuroko-type
polymetallic sulfide ore mineralization. A petrochemical aspect of each type of
the zeolite formation is considered from the log Si0,/A1:0; —(Naz0 - CaD)/K:0
variation diagram of zeolitic rocks which shows the behaviors of silica and
metallic ions in the process of zeolitization.” The excess silica is dissolved out
of zeolitic tuffs both under highly alkaline environments in the alkali soils and
alkaline, saline lake deposits and under high-temperature environments of the
hydrothermal alteration and deeper burial diagenesis. The silica budget seems to
balance in the early stage of zeolitization of the percolation of meteoric water,
halmylosis, and burial diagenesis. The values of (Na,0 - Ca0)/K,0 of zeolitic tuffs

10



are significantly controlled by the chemistry and flow rate of the interstitial
waters even in the tuffs composed of a specific zeolite species.

BABADAGLY V.A., Ukrainian Scientific Institute of Geological
Prospecting, Lvov, USSR

DZHUMAGULOV A.D., Geological Institute of the Kirghizian Academy
of Sciences, Frunze, USSR

NOLASSE AND SCHLIERIC FORKATION EVOLUTION IN PHANEROZOIC

The term "molasse"™ has now free both tectonic and genetic interpre-
tation. We suppose to usé it for terrigene continental formations.,
But it is necessary to differ molasse formations of mountain building
regimes from molassoidal ones of flat building regimes. Marine shal-
low-water shelf terrigene formations ghould be called "schlieric" in
total. Molasse and schlieric formation evolution in Phanerozoic is
estimated by continuous-interrupted continent area growth, World
ocean area reduction with its volume growth, i.e. Earth relief cont-
rast increase. The evolution irreversible elements of molasse forma-
tions are as follows: psephitic rock role growth in them; facies-cli-
matic gradation number increase in connection with lateral and verti-
cal differentiation intensification of temperature zones (belts);
emergence of surface restoration geochemical facies in connection
with continental flora development. The latter was transformed under
the conditions of chemical weathering intensification, coal and bau-
xite emergence, gaseous hydrocarbon generation increase. The main re-
versible element of molasse formation evolution is connected with
climatic variations including periodical increase of free oxygen con-
tent in atmosphere. The evolution irreversible elements of schlieric
formations are as follows: thickness growth, increase of the part of
delta formings, emergence clay diapiriem and mud volcanism in
the large avantdelta provinces along shelf boundary and continental
slope great olistostrome thicknesses are formed. Their analogy has
been studied in modern avantdelta of the kiesissippi river. The evo-
lution reversible elements of schlieric formations are established
by tectonic-climatic factors,
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BABAIIATIN B,A., YrpauRcKufi HAYIHO-HCCIENOBATENABCKEEZ I'e0N0rOpaspelod~
Hut mHCTATYT, I'. ABBOR; IEVMATYIOB A.lL., Teomormveckaft mECTETYT AH
Keprasckoft CCP, r. ®¥pymss, CCCP

IBOJILMA MOJACCOBHX ¥ IUMPOBHX ®OPMAINLI B QAHEPO30E

TepvtH "mosacca", npuodpeTimmii CBOCONHYW TeKTOHHYECKYH M TeHeTHdYe CKYo
HHTEPIpeTayo, NpeljaraeTcA YIOTPeGIATEh TOJBKO IJIA TeDPUTEeHHHX KROH—
THHeHTAJNbHHX (Dopmamuit, [pu 3TOM CASNyeT OT/IUATE NOPOXNESMHE T'OpO-—
06pPa3oBaTeJEHHME peXiMavil CoGCTBEHHO MOJIACCOBHE (fopMaruyu OT MOoJAac—
COWIHHX, CBOHCTBEHHHX DABHWHHOOGPA30BATENHHHM DeXmMaM, MeJHOBOTHO—
MODPCKWe MeJbIOBHe TePPHT'eHHHe (POpMAINM LeJecOOCPasHO B COBOKYITHOCTH
IMeHOBATH MUIMPOBEMY, SBOJIOIMS MOJACCOBHX ¥ IUMPOBHX dHopmarmii B fa-
Hepo30e OmpenesiAeTCsA HeNMPePHBHO=ITPDEDHBUCTEM YBEJWUYeHHEM ILIOUATH
MATeDUKOB, COKpAleHUeM ILIOMaNy MMpOBOrO OKeaHa TpHE YBEJMUYEHMH OGhEMA
nocJemHero, T. €, BO3PACTAHMEM KOHTDACTHOCTE pejkeda 3emm. K He-
ofpaTMEM 3JEMOHTAM SBOJIOIMM MOJACCOBHX (opMmarntdi oTHOCATCS Hapac—
TaHWe B HUX DOJII NCefUTOBHX MOPON, B TOM UHCJe TOPHO-JIBHUKOBOI'O
TeHesNca; yBeJMUeHNe WMcJa (falmaJbHO-KIMATHYECKUX Tpajaiyl B CBA3H
C YCHWISHMGM JAaTepalfbHO! ¥ BepTHHANBHOH meffepeHIiAIMyY TeMIePaTyPHHX
30H (1MOfICOB); MOABJIEGHWE C KOHIA NMANS0305 HAZEMHHX BOCCTAHOBATEJBHHX
TeOXMMIYeCKUX (Paimit B CBA3M ¢ pasBUTMEeM HOHTHHeHTAJBHOR duropx, Iloc-
JerHee TPAHCHOPMEPOBAJIOCE B YCHJSHNMHM XUMAYECKOTO BHBETDABAHWA, HO-
ABJNEHVN GOKCUTOB, yTJell, CYIeCTReHHOM YBeJIMYeHMN I'eHepalyd I'a3000—
DPABHHX YTJIeBOLOPONOB, OcHOBHO! o6paTmMuii SJeMEHT S3BOJIOIMA MOJACCO—
BHX QopMalnii cBA3SH ¢ KRMMATHYECKIMN BapHalyaAMI, B TOM WHCJe C
NIePUOTAYSCKIM yBOJITYSHNeM CO/IODRAHUA CBOGOTHOI'O KMCJOpoma B aTMo—
chepe. K Reo6paTHMHM SJSMEHTAM SBOJOIN MJMPOBEX QopMmaimii OTHOCATCSH
BO3pACTaHNe MOUMHOCTH, YBeJMYeHWEe B HEX JOJM aBaHIeJETOBHX 00pasoBa-—
Huii, NOARNEHHE C MEJIOBO# SHOXM IMPOUECCOB INMHAHOTO IMATWDH3MA W
TPA3SEOT0 ByJKaHuama, C 5TOr0 BpeMeHN Ha Nepujepuy KDYTHHX aBaHneJbT
BIOJNE TPAHALH mMeJbia ¥ ROHTHHEHTANBHOTO CKJIOHA JOpMMDYTCH MOIUHHE
OJMCTOCTPOMOBHE TOJIIM, AHAJOT KOTOPHX U3YUeH B COBDEMeHHO! aBapmemb-—
Te p. uccuermmt, O0CpaTiMHe BJEMEHTH 5BOJIOIMN uumponc dhopmarmit
oNpene FNTea TeKTOHO-KIMMATHIOCKAMA (JaKTopamn,

12



BALTES N., STANCULESCU C., Research and Designing Institute for 0il
and Ges, Bucharest, Romania

SEDIMENTARY ENVIRONMENTS IN THE MOLDAVIAN LOWER MIOCENE MOLASSE -
ROMANTA

This paper points out stratigraphically and sedimentalogicelly

the sedimentary domains in the Moldavian peri-Carpathian unit lying
between the Upper Oligocene and the Upper Badenian. The Lower Mio-
cene sedimentation has a low transgressive start at the Lower Bur-
digalian level, within a passing stage from & sweeter anoxic upper-
most Oligocene (paralic in other units). The setting up of a hyper-
galine lagoonal domain within the Burdigalien leads to the evapori-
te precipitation, which in some sectors forms salt massifs. The Bu-
rdigalian end (the clasgsical sense) is characterized by a setting up
of a littoral daﬁﬁin with active and subasident sedimentation, deter-
mining the massive conglomerate deposition. The deposits following
the conglomerates are characterized by a neritic-littoral environ-
ment with numerous meso-saline and detritogeneous evaporitic seque-
nces, having a very different lithological composition, specific to
the molaggic formationg. The tufaceous sediments with globigerines
of the Lower Badenian cover the Lower Miocene molasse, algo Trepre~
senting the last marine phase of the Carpathian Neogene. They are
followed by & new excessive evaporitic sedimentation, resulting in
new halitic sediments. The Carpathian unit areas continue their evo-
lution in the Upper Neogene, with brackish deposits of sweet water
and finally continental ones, of filling-in.

The characterization of the Lower Miocene sedimentary domains
leads to the appreciation of the generation and accumulation con-
ditions of some major resources of raw materials (hydrocarbons,
salt rock).

BARNOLAS, ANTONI, Instituto Geolbgico y Minero de Espana, Madrid,
Espafia; SERRA-KIEL, JOSE, Departamento de Paleontologia, Fac. de
Geologia, Universidad de Barselona, Espana

EL CONTROL ESTRUCTURAL DE LA SEDIMENTACION EVAPORITICA EN EI SECTOR
CATATAN DE LA CUENCA DEL EBRO (NE DE ESPAfiA)

Durante el Priaboniense medlo-superior la cuenca marina surpirenaica
se colmatd con el depbsito de una potente formacibm evaporitica: Ia
Cuenca PotBsica Catalana. Los materiales suprayacentes, del 0ligo-
ceno son ya claramente continentales. La evolucibén sedimentolégica en
el sector estudiado durante el Eoceno superior es la siguente: Des-
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pubs de una unidad basal transgressiva, la cuenca se rellena por me-
dio de una progradacién deltaica, interrumpida por sucesivas pulsa-
ciones que se traducen en un aumento en'la proporcibnde carbonatos
(arrecifes ecoralinos), asociados a fases marinas expansivas y de me-
nor aporte siliétco-clhstico. La progradacibn deltaica es mas fuerte
en &l margen (Pirenaico), que en el margen Catalénide de direccibn
NE-SW, donde se encuentra controlada por fallas de direccibn NW~-SE.
Previamente a la deposieibn evaporitica, las fracturas del margen
Catalfinide habrlan actuado levantando y empujando de forma diferen-
cial distintos sectores del mismo. Un major levantamiento de los
bloques orientales habria aislado a la cuenca surpirenaica de la
"mediterranea®. Este aislamiente se pone dp manifesto por la presen-
cla de facies ciclicas, de salinidad normal a hipersalinas ("Comple-
jo marginal de la Cuenca Pothsica Catalana"), asdciadas , mediante
un dispositivo "offlap-onlap”, a la formacibn evaporitica.

BASU, ABHIJIT and HOLLY HAKE, Department of Geology, Indlana Univer-
sity, Bloomington, U § A.

AN EXPERIMENT IN QUANTITATIVE PROVENANCE INTERPRETATION

The purpose of this,research is to establish a quantitative mineralo-
glcal relationship between parent rocks and daughter sediments. We
are experimenting with devlising a new method of using least squares
petrologic mixing calculations of overdetermined systems to express
the compositions of common rocks in terms of a few common minerals
found in sandstones and shales. The method is analogous to using
normative minerals, but has the added advantage of being able to
utilize both modal and chemical analyses of rocks. On the basis of
approximately 100 mixing calculations, we have identified the follow-
ing minerals as an optimum assemblage common to both parent rocks and
daughter sediments : quartz, orthoclase, oligoclase, muscovite, chlo-
rite, and hematite; subsidiary minerals are apatite and ilmenite. We
have purpeosefully neglected all atmospheric and biospheric contribu-
tions (e.g. H,0 and CO5) in our calculations. Once the rocks of
relevance are reduced %o the common mineral assemblage, the same mix-
ing calculations can be used to simulate the weathering of parent
rocks (granite, granodiorite, andesite) and winnowing of mud to pro-~

duce a daughter sand. Preliminary simulations indicate the following
relationships :-

1.0 arkose = 1.6 granodiorite - 0.6 mud

1.0 greywacke = 0.5 granite + 1.4 granodiorite + 1.0 andesite
- 1.9 mud
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#ATAIIN Yu.V., STANKEVITCH E.F., All-Union Geological Institute of
Industrial Minerals, Kazan, USSR

CONTINENTAL HATLOGENESIS EVOLUTION

Hydrochemical evolution of halogenesis is closely associated with the
evolution of the chemical composition of the surface waters, the ma -
jor types of which became similar to the recent ones in the Late Pro-
terozoic-Early Paleozoic. This is supported by the general composi -
tion of the halogenic formations, which began to appear in the Early
Precambrian.

The most widespread chloride-sulphate formations started to appear in
the Early Permian (Assel~Sakmariaen formation of the Dnieper-Donetsk
avlakogene) and contimued to develop up to the Neogene (Lower Thorn -
thonian formation of the Trans-Carpathian depression, outside the

USSR - up to the Quartermary period (Danakil depression). The sulphate
formations appeared first in the Carboniferous period (Gautreu Forma-
tion of the Maritime Basin), on the USSR territo?ry - in the Early Per-
mian (Lower Permian formation of the Tchu-Sarisu depression). Their
major development occurred in the Cenozoic-the Neogene formations in
the intermontane troughs of the Tien Shan, Quarternary ones-in the
Aral-Transcaspian region and in the Kara-Bogaz-Gol Bay. The chloride
(carnallitic) formations began to appear in the Early Cambrian (Lower-
Middle Cambrian of the Siberian Platform) and continued to develop up
to Eocene-Oligocene (Rhine Graben). The typiéally continental chloride
(tachhydritic) formations are known only in the Cretaceous complexes
of the West Africa (the basins of Kongo, Gabon, Kwanza), Brazil (Ser -
gipe-Alagoas trough) and the South-East Asia (Khorat Basin).

The soda type formations are developed in the Cenozoic (Paleoge_ne for-
mations in the Green River, Piceance Creek, Uinta troughs in the Rocky
Mountains, Neogene ones - in Turkey, Yugoslavia, Quarternary ones - in
the west of the South and North America, in the East Africa and other
regions), however their traces are first revealed in the Cambrian (0f-
ficer Basin in the South Australia). :

The soda-bearing formations of the problematic genesis are lmo_vin on the
USSR territory in fhe Khibini alkaline complexes and also in the limmo-
genic deposits of the Ufian stage in the Permian Transurals and the Ta-
tar stage in the Trans-Timan. The dawsonite-bearing deposits are known
in the Pripyatsk depression (Lower Carboniferous), in the Kuznetsk Ba-
sin (Carboniferous -Lower Permian) and other regions (jurassic deposits

of the North Caucasus, Paleogene and Neogene deposits of the Transcau-
casus and Transcarpathian).
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BATAIVH 0.B., CTAHKEBIY E.®., BceconsHH#l Hay4YHO-HCCJIENOBATENHCKH
MHCTHTYT TEOJNOTMM HEDYIHHX NOJe3HHX HCKomaemux, r.Kasaus, CCCP

SBOJMIMA KOHTHMHEHTAJIBLHOI'Q TAIOIEHESA

TunpoxumMryeckas SBOJOIMA IaloreHesa TECHO CBA3aHA C SBonimeR xmvm-
YEeCKOI'0 cocTaBa INOBEPXHOCTHHX BOJ, OCHOBHHE THIH KOTODHX C NO3IHEIO
MPOTEPO30A — DaHHETO Nale030f CTAM (VM3KE K COBDEMEHHHM. JT0 IOf-
TBEDPEIAETCA BEelleCTEEHHEHM COCT2BOM TalOTeHHHX (opmarmii, KOTOpHE IoC—
TOBEDHO YCTAHOBJEHH C PaHHEro IOKEeMOpHA.

HauGomee pacmpocTpaHeHHHE XJOPENHO-CYAb(aTHHe GOpMAIME CTAIM BOSHA-
KaTh ¢ paHHell mepmu (accenscro-cexmapcxas JEempoBcko-JOHENKOTo aB-
JigKOTeHa) H 0CpaseBHBAMCH IO HeoreHa (HEmHeToproHckad [Ipemkapnar-
CROTO Nporuda), a 3a mpemexamum CCCP mo YeTBeprEuHOTo Iepuoxa (Ja-
HaKWIbCKAdA BnamiHa). CyrbfarHHe PODMAINM NOABIANTCA C KaMEHHOYTONb-
Horo mepuona (Qopmaims Tayrpey Gaccefina Mapurafim), a Ha TeppmTOpUE
CCCP c pammeit mepvm (mmxuenepmcrad Uy-Capucyiickoff Boammes). Ham-
donpliee pasBUTHE OHU NOJYIMIM B KafiHOZ0e ; HEOrGHOBHE B MEXTOPHHX
BnammHax Tane-lland, verBeprwaEHe B Apano-Iipukacmm # B samse Kapa-
Boras-Tox. XnopunuHe (kapHaUmToBHEe) QOpMALFH BOSHEK&IM C DAHHETO
Kemdpus (HxHe-cpenHekeMOpmiickan CEOHpCKo# miaT@opv) @ B JamsHeli-
meM 00pasoBHBAJMCEH IO BoNeHa-omroneHa (Pefimncruii rpaden).

THINYHO KOHTMHEHTANBHHE XIODUIHHE (TaXTHIPHTOBHe) (OpMALMH H3BECT-
HH TONBKO B MEJOBHX KOMIIekcax 3anamHoil Afpuxu (Gacceims Konro, Ta-
dona n Kpamza), Bpasmmm (Bnamuua Cepsmm—-Anaroac) u Bro-BocTovHol
Asum (Gacceltn Kxopart).

dopmMalm® CONOBOT'O TUIA DAsBMTH B KaiiHo30e (maneoreHoBHE BO BIAH-
Hax I'pun-Pusep, [lalicuHec-Kpuk, YuATa B CRa/MCTHX ropax, HEOTeHOBHE
B Typmam, Krocnasmy, deTBepTUUHHE Ha 3amnane Kxuolt m CeBepHoit Amepm-
Ku, B BocrouHoit AQpEKe E EDYTMX peTHOHAX), ONHAKO CJENH AX (MKCHDY-
pTcA ¢ kemOpua (Gacceiin Opfwcep B KxHoli ABCTpaumm).

Ha reppuropma CCCP comoHOCHHE 0GpasOBaHEA MPOCIEMaTHYHOTO IeHesuca
YCTAHOBJEHH B LENOYHHX KomiUleKcax XWOMH, & Takke B JMMHOTEHHHX OT-
Joxenuax y{mmckoro fpyca B Ilepuckom IIpEypanse B TATAPCKOrO Apyca

B [penremanbe. JIaBCOEMTOHOCHHE OTJOXEHHA M3BECTHH B [IpHOATCKOM
BIamMHe (EMEHWE KapGoH), B Kysmenxo# KoTioBEHe (RapGOH-HIXHAA
nepMs) ¥ B IpyTEX paliorax (mpckwe omiomerms Ceseproro Kapkasa, ma-
JIEOTEHOBHE ¥ HEOTEHOBHE 3aKaBRA3hA W 3aKapmaThi).
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\ BEAUDOIN Bernard, FRIES Gérard, JOSEPH Phillipe and PINAULT Michel,

| Ecole des Mines de Paris, France

SEDIMENTARY DYKES AND SILLS, SLUMPS AND PALEOMORPHOLOGY

Jointed observation of sedimentary dykes and sills, and slumps
with large blocks in the Cretaceous, S.E. France, leads to reconstitution of

mechanisms of resedimentation on slopes.

Dykes and sills are due to vertical (in majority per descensum)
and lateral filling of cracks. These ones are connected with synsedimentary
faults, both generated by inclination of the sea-floor (determinated by current
and slumping directions). Vertical penetration can be very large (more than
100 m), likewise the lateral one (to | km).

After sedimentation compaction takes place and beginning of lithi-
fication allows the formation of open cracks (precise geometry can be studied,
such as the final compaction ratio) : decametric to hectometric blocks are so

prepared in the bottom, which need only a destabilization event to go downslope.

The resulting blocks-bearing slumps (olitostroms) have been
observed and related to the paleomorphology : the best examples are located in
canyon-like hollows and can be followed along more than 50 km, with evolution
of the content. In such a context slope-gradients were important, with opening

of cracks and possibility of lateral and longitudimal slumping.

BEBESHEV I.J., Geologicél Institute of the USSR Academy of Sciences,
Moscow; SEDLETSKY V.I., Rostov State University,
Rostov-on-Don, USSR

MAJOR FEATURES OF THE DEVELOPMENT OF JURASSIC AFGHAN-TADJTK
DEPRESSION LANDSCAFES

A Jurassic terrigenous-carbonate-eveporite formation corresponds to
a major tectonic stage in the development of the Earth's cruat of
the region, including the early-late Kimmeridgian phase of the Al-
pine orogeny. The formation may be subdivided into three subforma-
tions: grey terrigenous - J1_g-b; carbonate - JBK—o; halogenic
JBKm"t. They arté distinguished according to separate washouts, to
the change in both sedimentary environment and material composition.
The initial stage in the development of the lower (J1a) formation
is marked by differentiated constrastive tectonic movements and ini-
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tiation of the majn alluvial valleys filled in by coarse-clastic se-
diments of mountain and‘mountain-blain rivers. lacustrine and lacu-
strine-swamp environments were associated chiefly with inherited lo-
cal depressions in the Palevzoic basement which provided conditions
for extensive peat accumulation to result later in major coalfields
in the northern depressioanrlnge zone (Kugitang, Shargun, etc.).
The middle, (Jb' t). half of lhe first formation coincided with the
start of the Mezotethys transgreaaion. Alongside continental envir-
onments, wide-spread were marine and coastal environments, except
North Afghenistan, where peat bogs were extensive. The age of sedi-
ments in the middle .formation is co-eval to the maximum in the de-
velopment of Mezotethys which resulted in the marine regime of sedi-
mentation established throughout the territory. It was the time of
inteﬁse carbonate accumulation. The upper formation is related to
the Mezotethys regression caused by reactivated tectonicd. Sediments
were accumilated in sharply arid climate, amid contrastive shifting
of local segments of the depression. This time was marked by exten-
sive halogenic sediment. accumulation, with red terrigenous deposits
laid down on vast areas, both of the region under study and of con-
Jugated territories. Within large negative structures developing

in a 5ynsedimentéry regime are likely to be found significant potas-
sium salts accumulations.

BEBEIEB U.H., Teonormieckmit muctutyt AH CCCP, r.Mockma,
CEIVIEIKVI B.H., PocToBCkm! ToCynapCTReHEHI YHWBEDCHTET, TEOJOTMYECKH
daxyasrer, r.bocTos—Ha—JIoH.v, CCCP

OCHOBHHE YEPTH PASBUTIA ASTAHO-TAIIAKCKO! JIRIPECCIM B KPCKOE BPEMT

Opckas TeppHTeHHO-KapGOHATHO-3BANOPUTOBAA fOpMAIUA COOTEETCTEYET
KPYIHOMY TEKTOHWYECKOMY STamy DA3BUTUA 3eMHO# KopH permoHa, KOTopHit
OXBATHBAET paHHe-NO3NHEeKuMepHiickyn dasy arenmicroro TeKTOreHesa.

B cocrase fopMamum BHZIEAAOTCA NOIPOPMALMA TEDDATEHHO-CEePOLBETHAS

J1o & KaploHATHAA J ¥=0 ' pasorennas J 3 K=t 0wy orsmraapres yc-
JIOBHAME OCAUKOHAKOIJIEHHS M BEWECTBEHHHM COCTABOM.

Havansromy arany fopmupopanms mmuedt moudopvarmm (J? ) oTBeYanT HaMGO-
Jee mudepeHLPOBAHHHE KOHTDACTHHE TEKTOHMYECKHe UBWREHMA B SaJOXEHEE
OCHOBHHX A/UOBMAJIBHHX MOJMH, BHIOJHEHHHX I'DYOOOOJOMOYHHME OCAIKAMU
TOPHHX ¥ TODHO-DABHMHHHX pex. (sepHHEe M 03€DHO-GOJOTHHE OTJIOKEHHA OH-—
JE NPHypPOYEeHH IVIABHEM 00Da3oM K YHACJENOBAHHHM JIOKAJBEHHM EBIATHHAM I18-
Jeosoiickoro dyHIaMeRTa, TIe CO3NABANNCH JCJOBMA IVIE MONHOTO TophoHA-
KOIUIGHWR , KOTOPHE B JafibHeilmem npmeesy K 06pa30BaHAR OCHOBHHX yTOJb—
HHX MeCTODOXIEHW CEBEPHOTO ¥ 3amamHoro ofpamienus menpeccumr (Kyrmranr,
llapryss ® 1p.). DopvHpoBaHWe BepXHe#l vacTH mondopmanmm T bt) COENa-
JIO C HEYAJIOM TPAHCTDECCHM MEe30TETHCA.

18



Hapaly ¢ KOHTHHEHTAJBHHNT OGCTAHOBKAMA IMDOKMM DABEATHEM NOJb3YNTCA
MOpCKME W NPHODEXHO-MODCKMe OGCTAHOBKM, 3a MCcKIw4YeHMeM CeBepHoro Ajra-
HUCTaHa, TNe TOPHAHMKN TO-TPeXHEMY 3aHMMANT BHAUMTEJNEHHE IIPOCTDAHCTEA.
BpemAa HAKOIEHNA OCANKOB CpeIHell MomfopMAallME COOTBETCTBOBAJIO MarCH-
MEJIBHOMY Da3sBMTHO Me30TeTHca, CJENCTEHEM Yero SBMJIOCEH YCTAHORIEHHE MOp-
ckoro pexuva Ha Bcell Teppmropmm. g ®Toll SmOXM XapaKTEpPHO MOIHOE Kap-
foraToHakomIeHue. Ha samane IempeccHy B PesyJbTaTe GHCTPOTO OOMEJEHHS
B KOHIE BIOXM BO3HMKJIA cHcTema puhos. O6pasomanue rpepxHelt mombopmarmm
CBASAHO C perpeccueid MesoTeTHCa, BH3BAHHOU axTMBH3ammMeil TEKTOHHIECKHUX
IeuxeHzit. llporiecc ocalKOHAKONNIEHMA NMPOTEKANT B DPE3KO APUIOHOM KJMMATE B
YCJOBHAX KOHTDACTHHX IOIBMKEK JOKANBHHX YYACTKOB Henpeccuw. JanHas
3MOXa ABANACH BNOXOH MomHOro ramorexes’a ¥ (QOPVMMPOBAHMA KPACHOLBETHHX
TEepPPUT'eHHHX TOJM Ha OCUMDHHX ILIOMALAX KarK M3ydYeHHOr'o pafioHa, Tak M
CMEXHHX C HMM DerHoHOB. B mpernenax KDYNHHX OTpUIATENLHNX CTPYKTYD,
Pa3BYBABIMXCA B Rouceunmeuwéhnonnom DERUME , cJeNyeT OXENATE SHAYHTENb-
HHE CKOIJIEHMA KamitHux coxedt.

BERCZI, ISTVAN - GEIGER, JANOS - REVESZ, ISTVAN, Hungarian Hydro-
cerbon Institute, Szdzhalombatta, GAJDOS, ISTVAN - PAP, SANDOR,
Petroleum Exploring Company, Szolnok, and POGACSAS, GYURGY - RUMP-
LER, JANOS, Geophysical Exploration Company, Budapest, Hungary

SEDIMENTOIOGICAL INVESTIGATION OF THE NEOGENE SEQUENCE OF SOME RE-
GIONAL GEOLOGICAL PROFILES THROUGH THE HUNGARTAN PART OF THE PAN-
NONIAN BASIN. :

The deepest Neogene depressions within the Carpathisn Basin can
be found in the central /Hungarian/ part of the Pannonian Basin,
By the sedimentological investigation and interpretation of them
the post-Oligocene evolution of this region can be deciphered. The
lithostratigraphic units of the NW-SE trending Maké-HédmezSvédsér-
hely trough represent 5 depositional units /basal "matrix-supported
conglomerate™, deep-water marl, prodelta, delta front + delta-slo-
pe, delta plain/ /BERCZI - PHILLIPS, 1982/, These facies units can
be traced and identified relatively easily in spite of their consi-
derably changing thickness over a large area, east of the river Da-
nube, According to data accuired by bedding marks, regional corre-
lation profiles and seismic profiles, the sandy and silty delta
front + delta slope facies which shows gradual shift in its trend
from NW-SE to NE to SW while moving eastward, plays an important
role in identifying the genetic /depositiohal/ units. The vehament-

19



ly disturbed nature of the depositional processes is characterized
by a frequent occurrence of sandstone bodies of "grain flow" /or
turbidite/ origin. The recent investigations corroborate earlier
ideas, according to which - at least in the eastern side of the
Hungarian part of the Pannonian Basin - a large fluvial dominated,
goutherly prograding delta system played a decisive role in the Neo-
gene sedimentary processes starting in the lfiddle Miocene.

BEUKES, NICOLAS J, Rand Afrikaans University,
Johannesburg, South Africa

IRON-FORMATIONS AND THE EVOLUTION OF TRON AND MANGANESE ORE
DEPOSITS, TRANSVAAL SUPERGROUP, SOUTH AFRICA

Iron-formations of the Proterophytic (early Proterozoic)
Transvaal Supergroup have been deposited in a variety of deposi-
tional environments ranging from deep water shelf to shallow
epeiric sea and possibly supratidal flats. However, the shallow
water facies consists of ferrous iron mineral species indicating
reducing atmospheric conditions. However, upwards in the sequence
successive iron-formation units deposited in similar environments
become more manganiferous. This feature may be related to a
gradual increase in the oxygen fugacity level of the basin water
with the highest level reached during the deposition of the large
Kalahari manganese deposit interbedded with jaspilite at the top
of the Transvaal Supergroup. A distinct paleo-oxidation profile
developed in the Transvaal sedimentary rocks during a period of
erosion that preceded the deposition of the Olifantshoek redbeds
conforming in age to the Proterophytic-Paleophytic boundary.

The Rooinekke manganese and iron ore deposit is related to this
erosion surface as well as the Sishen iron ore deposit and
Postmasburg manganese deposit which are both situated in paleo-
sinkhole structures in the Campbellrand carbonates of the
Transvaal Supergroup.

BGATOV V.I.,Siberian Research Institute of Geology, Geophysics and
Mineral Resources (SNIIGG&MS), Ministry of Geology of the USSR,
Novosibirsk, USSR

NITROGEN IN FORMATION OF CRUSTS OF WEATHERING AND SOILS

Air nitrogen is ionized with the formation of its chemically active
ions during thunderstorm discharge. Rain drops are shown to contain
dissolved nitric and nitrous acids. For some unknown reason this
constant source of nitrogen nitrate form is disregarded by geolo-
Zists and agrochemists and is underestimated in the formation of
crusts of weathering in geologic past and modern soil genesis. Data
show tne amount of nitric acid with rainfall on the earth surface
is several tons per sq.km annually. For example,1.5 t/lcm2 precipi-
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tates in the Middle Russia revion. more than 3.5 t/km in the Indo-
china peninsula and about 7 t/km® in the Hanoi rezion. ’
Nitric acid is strongest of mineral acids, capable of dissolving
practically all alumosilicates. Coming to the Earth surface as weak
watver solution (pH of thunderstorms can reach 3) it joins exchange
reacvion with soil solid phase. These reactions characterize the
principal role of nitric acid in plant life and reflect deep natu-
ral relations in the system atmosphere-litosphere-soil-biosphere.
Advisability of these reactions consists in the release of nutrienmts,
contained in soil mineral part, mainly in rocks of hydrolysis zone.
Nitric acid reaction with feldspar may be presented as follows:

4 [AL Sis0y] + 4HNOg+ 2Hy0 = ALy [Siq0h0) [OH g +8S:0s+4hN (1)

orthoclase kaolinite )
2 [ALSis05] + 2HNOs +2H,0 = AL,05-3H,0 + 65:0, +2KNO5 (2)
orthoclase gibbsite

Kaolinite and gibbsite formed in this way determine end product mi-
neral composition of crust of weathering profile.

BrATOB B.H.,Cnoupckail HayuHO-HCCAENOBATENbCKAN WHCTATYT I'@OJOIME,I'€0-
QUBMKN ¥ MMHEDAThHOTO cHphA (CHIMITHMC) Mwrreo CCCP, r.HoBocHOHpCE,
CCCP

AS0T B @OPMMPOBAHMM KOP BHBETPUBAHUA M IIOYB .

[Ipn TPO3OBHX paspaAfax a30T BOSLYXa MOHM3HDYETCA ¢ 00DA30BAHHEM 6ro
XFMIYECK! AKTHBHHX MOHOB. ECTH CBEeNEHHA, 4YTO KAIUIX NOXKIA  CONEepEAT
PacTBODEHHYD B HUX a30THYD ¥ a30THCTYW KHCJIOTH. JTOT NOCTOAHHHA HC-
TOUHWK HUTpPATHOM QOPDMH 830Ta [0 HENOHATHHM NPUIMHAM OCTAeTCHA 34 Ipe-
JeJlaMd BHMMaHUA I'e0JIOTOB ¥ ATDOXMMMKOB H HeIOOIeHMBAETCA B (HopmMmpo-
BaHu¥ KOD BHBETDMBAHHMA B T'@0JOTHYECKOM IPOIVIOM X B COBDEMEHHOM IIOY—
BOOGDa30BaHHH.

llo mvenmEMCA 3aMepaM KOJWIECTBO A30THOM KHMCJOTH, BHIAlanmel ¢ IOXIA-
Ml HA 3EMHYD TOBEDXHOCTB, COCTABAAST HECKOJBKO TOHH HA KBAIpATHHIE
KWIOMETD exeroIHo. HampmMep, B cpemHepyccKoif moioce B ron BHNIAUAET
1,5, Ha mHIOKATalicKOM HOJyOCcTpOBe OoJjee 3,5, a B paitoHe r.XaHoa OKO-
Jo 7 T Ha I

A30THasA KUCJIOTA — CWIbHelmas u3 MDJ{GPBJH:HHX KHCJIOT, CHOCOCHAA DacTBO-
PATH OPaKTHIECKH BCe AMKMOCHIMKATH. [locTynas Ha NOBEPXHOCTH 36MIH B
BRIe cJadoro BONHOTO pacTBOpa (pH Ipo3oBOro JNORIA MOXET NOCTHTATh 3),
OHA BCTyNaeT B OOMEHHHE psakid ¢ TBeplol fasoit mouBH. B aTmx peax—
LIAX 3aKkjodYeHa BaxHelmas poJb a30THOH KHMCJIOTH B REH3HA pacTeHE#, uTO
OTpaxaeT INyOOKHe NDUPOJHHEe CBASH B CHCTeMe aTMochepa - JHTocHepa —
noyea - owocdepa. llesecoo0pasHOCTh DTHX DeaKHil 3aK/YaeTCA B BHCBO-
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GOXIeHWHH IHTATEJHHHX BONMeCTB, SAKINYEHHHX B MEHeDaJbHOR 4acTH MOdB,

a TJIaBHEM 00pasoM B NOpPOJAX 30HH THODOJH3a.

Pearxmam asoTHOR KHECAOTH C+ IOJEBHM IIATOM MOXHO IPEICTABETH B BHIE

CJASIYNIAX YPABHESHM
4K[A15i30g) +4HNO; + 2H,0

AL (5i, 00)[0H] g+ 8Si0, + 4KNO; (1)

Oproxnas KaonmuuT
2K[ALSis0p ) + 2HNO3 + 2H,0 = Al,05 -3H,0 + 63602 + 2KNO; (2)
OpToryas Tmedcur

OGpasymmmecsA TakdM O0pasoM KAONMHET HIH I'EGOCHT ONPeIeNAnT MEHEDAIb—
Hult cOCTaB KOHOYHHX HPOIYKTOB HpOdmIA KODH BHBETDHBAHEA.

BIONDIC BOZIDAR and GOATT! VLADIMIR
Institute of geology, Zagreb, Yugoslavia

A COMPLEX TYPE OF HIGH-CAPACITY INTAKE STRUCTURE IN THE DINARIC KARST

Yugoslav Adriatic area is malnly bullt of karstifled carbonate rocks
pertaining to the Dinaric Mountains. The reglon Is very abundant of
precipitation up to 3,5 meters a year of which more than Gntper cent
Infiltrates, but groundwater runoff variations are very-hlgh because
of low retentlion capacity of aquifers.

A complex intake structure was designed for specific karstic flow
conditions near the zone of groundwater discharge into the sea, but
stli1] without the hazard of sea water Intrusion. The structure Is
designed for the town of Rijeka In Croatla represents a combinatlion
of 400 meters long approaching gallery and 10 meters dip wells
excavated within the gallery. The gallery and wells were constructed
in Upper Cretaceous carbonate rocks. Heavy rock deformations were
registered In faulty zones. The groundwater extended fractures Into
caverns, occaslionally filled with clayey materlal. The wells have
been located Into the faulty zones.

The test pumping Indicated the total capacity of the structure above
250 1/s. The forecasts show the total capacity as high as 450 1/s,
but only after the wells reach thelr designed depth of 12 meters.

Interesting and pecullar informatlons on groundwater discharge In
karstic coastal areas were obtained. We strongly believe that similar
flow conditions do exlist within many of karstlc areas around the

world hence a simllar approach to groundwater development may be
spplied.
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VON DER BORCH C.C., GRADY A.E., School of Barth Sciences, Flinders
University of South Australia, Australia

SUBMARINE CANYON INCISION BY CATASTROPHIC TURBIDITY CURRENTS: EVI-
DENCE FROM THE LATE PROTEROZOIC ADELAIDE GEOSYNCLINE

A peries of major submerine canyons with vertical paleo-relief of

up to 1.5 km were incised during the late Proterozoic into a Late
Proterozoic progradational basin slope complex. These canyons, which
locally exhibit a strongly meandering geometry, are infilled by a
complex suite of re-sedimented terrigenous and carbonate sands,
muds, conglomerates and breccias which were derived from fluvial or
beach and carbonate platform sources, and by canyon waell collaepse.
The vertical and lateral sequence of canyon filling sediments in
each palec canyon reflect changing conditions which existed during
the back-filling process w%ich resulted in canyon burial by onlap

of basinal fan sediments. Of particular interest, however, are the
sediments which occur immediately overlying the eroded bedrock into
which the canyons are incised. These sediments, here termed basal
canyonfacies, comprise massive conglomerates, breccias and quartzose
turbidite sands which show frequent channelling of either sand or
breccia-conglomerate units up to ten metres previously deposited
basal canyon facies sediments.In addition these extremely high ener-
gy density current and mass flow deposits show marked bias towards
outer bends of canyon meanders. It is proposed that these basal de-
posits relate directly to the active down-cutting phase of canyon
development and in fact caused the'canyon incision. Overlying ceny-
on filling strata, on the other hand, are typified by silicic and
carbonate muds and climbing ripple sands. These sediments reflect
the actual infilling phase of the canyons, and although they exhibit
occagional erosional events they contrast markedly with the basal
canyon fill sub-facies described above.

BOULANGER D., Université de Picardie, Leboratoire de Géologie, Ami-
ens; DEICHA G.A., Univ. P.& M.Curie, Géol., app. et ER 45 CNRS, Pa-
ris, France

GRANULOMETRIE ET CONTACTS INTERMINERAUX DES DEFPOTS EVAPORITIQUES,
RETATIONS ENTRE CRISTALLOGENESE PRIMAIRE ET EVOLUTION SECCONDAIRE

la sédimentation salifére fournit des gammes trés diverses quant a
la taille des cristaux de méme espéce; ainsi les strates classiques
des gypses du Tertiaire parisien offrent des crustaux allant d'une
fraction de millimétre, dans les masses de pierre & platre,- i plus
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d'un décimetre, dans des macles en fer de lance. Dans la méme série
les lits formés par des individus cristallins jointifs de dimensions
intermédiaires (centimétriques) donnent de possibilités particulie-
res pour 1l'étude des croissances minérales simultanées. En ce vaste
domaine, les observations macroscopiques demeurent exceptionnelles,
par contre, les investigations plus détaillées, poussées jusqu'aux
forts grossissements de la microscopie électronique a balayage (MEB),
permettent meme parfois de mesurer les épaisseures des couches de
croissance et ainsi de mieux juger des degrés des déséquilibres cris-
tallogénétiques dans les solutions méres évaporitiques. Ces recher-
ches appliquées & d'amutres dépots, actuels (marais galants) ou anci-
ens (Bassin d'Aquitaine, Maroc), permettent d'endendre les conclu-
sions tirées d'études plus limitées (BOULANGER D., PROUVOST J., 9e
Réunion ann., Sc. Terre, 77, Paris 1982), en particulier sur des si-
tes de stockage souterrasins d'hydrocarbures (BOUCHER M., BOULANGER D.
SAINTIVES J.P., KUNTZ P., Fifth Symposium on Salt, Vol.1, 21-30, Nor-
thern Ohio Geol. Soc., 1981). lLes contacts intergranulaires et les
autres discontinuités crustallines apparaissent comme autent de fac-
teurs importants de 1'évolution secondaire de ces dépots. Leur étude
détaillée compléte utilement les recherches effectuées sur la crista-
llogengése et l'altération d'agrégats minéraux et de roches moins so-
luble, en particulier de calcaires.

BRAGIN Yu.N., "Donbassgeology" of the Ukrainian Minigtry of Geolo-
gy, Artemovsk, Donets regién, 28R

LATE PALEOZOIC FLUVIAL SYSTEM OF DONETS COAL BASIN

Summarized data on the material composition and facies of Carvonife-
rous deposits in Ukrainian Donbass, combined with vast materials
derived from the geological research, have led to & new outline of
continental sedimentation on the territory in the Carboniferous.

The distribution of continental deposits between the persistent

coal geams shows that these deposits were laid down in tectonically
different settings. Sedimentation environments were dependent on

the ayndepositional gtructural plan.

Paleo-upland was domirnated by subaerial and lacustrine-swamp envi-
ronments. Its marginal perts show crusts cf weathering developed
within the formation, with thick (up to 4 m) illuvial horizon of ke~
olinite clays. Some coal seams of palec-upland record minerals of
free gilica (boehmite, gibbsite). The depressed parts accumulated
predominently sand sediments of channel ard flcod-plain alluvium,
often with multi-stage structures. There were two zones differring
in the meterial composition of sandstones, namely the oligo-monomic-
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tic in the west and the graywacke-polymictic im the east, with pre-
dominantly siliceous rocks and effusives.

Maps of the distribution of continental deposits show that in the
Carboniferous there were two fluvial gystems within Ukrainian Don-
bass which were represented by river-mouths. The western system con-
fined to the southwestern flank of the Kalmius-Terets basin drained
the Ukrainian Shield. The eastern system confined to the Major An-
ticline and the conjugated areas drained the Crimea-Caucasian Bai-~

* kalian fold area. The major paleo-uplands were found within the
aéutheastern flank of the Kalmius-Torets basin and Northern plica-
tion zone. The evolution of fluvial systems showed progressively
narrowing river beds, coarser supply, and a more prominant role of
the source which supplied effusive materials and vein quartz associa
-ted with valuable minerals.

EPATYH D.H., IT'0 "IorGaccreosorma", MummcrepcTBo reoxorma YCCP,
r.ApremoBck JloHenxoi oGmacTtr, CCCP

NOSMHENAIEOS0/CKUE PEYHHE CHCTEMH JIOHEACCA

OGoOmerne ITaHHHX IO BEMECTBEHHOMY COCTABY E (aruaM KaMEeHHOYTOJb—
HHX OTJOXeHM# yxpawmHcko# dacT® JloHGaccd ¢ NpHBIEYEHEEM OCMEDHOI'O Ma-
TepHaia TeoJoropasBelloYHHX pPadoT MOo3B0JAET COBLATE HOBYD CXEMy KOH-
THHEHTAIBHOT'0 OCAIKOHAKOIIEHHA Ha paccMaTpHBAaeMo# TeDDHETODEM B Ka-
MEHHOYT'OJIBHYD 9H0Xy. KapTH pacmpoCTpaHeHAs KOHTEHEHTATHHHX OTJIOXEe~
HHA}, 3aRINYCHHHX MERLy CpPYIIaMH BHIOEDKAHHHX YI'OJBEHX ILIACTOB,IOKa—
3HBANT, 9T0 POPMHDOBAHME STHX OTJOXEHHH DPOMCXOIEIO B BECEMa Heomn~
HOPONHHX TEKTOHWYECKMX YCJAOBAAX. OGCTAHOBKH OCATKOOGDASOBAHHA ONpe-—
IeJATRCE KOHCEIMMERTAIEOHHEM CTPYKTYDHEM ILIAHOM.

Ha naneonoiHATEAX Opeodialaid cylaspaibHHe E 03€pHO-0OJOTHHE
00CTEHOBKH. B KpaeBHX 9JacTAX NOTHATHI DASBHBAIMCEH BHYTDHPODMAITAOH—~
HHE KOPH BHBETDHBAHEA C MOWHHM (0 4 M) &LTDBRSIBHHM I'OPHIOHTOM,
CIOXEHFHM KaoJMHATOBHME I'JIMHAMH. B HEROTOPHX YJTOJNBHHX IJIACTaX Ha
DaMeONOTHATHAX MPOHMCXONMNO OCpasOBaHWe MEHEDATIOB CBOGOIHOTO IJIMHO-~
3éma (6émmT, rEOCCET). B IpOrEGaX HARAIMBAMMCH NPEEMyMECTBEHHO
NecYaHHe OCamk# PYCJA0BOTO ¥ NOAMEHHOTO ALMNBEA, 3a9aCTYD EMENMETO
MHOT'OAPYCHOE CTpoeHue. [0 BEMEeCTBEHHOMY COCTABY NECYAHWKOR BHIEJA~
DTCA JBe NDOBMHINK: OJMI'O-MOHOMAKTOBad 3amalHad H I'PayBaAKKOBO-IIOJH—
MMKTOBAafA BOCTOYHAA C CYWECTBEHHHM CONEpXaHMEM KDEMHHCTHX NOpPOXN X
o(fy3nBOB.

KapTu pacnpocTpaHeHHA KOHTHHEHTANHLHHX OTJOXEHH# NOKASHBADT ,ITO
B Ipeliefax ykpamHCkofi wacTmE JloHGacca Ha NPOTAXEHHE KaMEeHHOYTOJBHOK
SMOXH CYMECTBOBAIM IBE DEYHHE CHCTEMH, NPEICTABICHHHE NPAYCTEHEBHMY
YacTAMH. 3analHas CHCTeMa, NPOCTPAHCTBEHHO NPHMYPOYeHHas K DIo-3anaj-
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HoMy Kpuxy Kamemmyc~Topemko#f KOTJIOBHHH, IPeHEpoRaia YKDaWHCKHEE KpHC-
rarmdecknlt mET. BocToWHAR CHCTeMa, NDHYPOUEHHAA K T'zapHO¥ aHTHRIM-
HaiH H CONpeleJbHHM paiioHaM, IpeHEpoBans Kpumo-KaBrasckyw Caikaib-
CKyD CRIANYATYD o0JacTh. HamColee KpyIHHe NAlEONOMHATHA pacmojara—
JHCH HAE Dro-BocTOUHOM Kpume Kamemmyc-Topeuxo# KOTJIOEMHH M B Ipene-
aax CeBepHOE BOHH MeJKO}# CRJIATYATOCTE. OBOJIEIHA DEYHHX CHCTEM 3a-
RIOYaNachk B NPOIDECCEDYNNEM CYXEHEHW pycel, NOTPYyCeHEHM OPHBHOCHEMOT'O
MaTEpHANa, YCHICHMM DOJ HCTOYHMKOB, NocrasiaBmax ofdysweHuit maTepr-—
al ¥ XWbHH# KBapl, ¢ ROTOPHME CBARAHH IeHHHE MEHEDasH.

BUSTILLO M.A., Instituto de Geologia, C.S5.I.C., Madrid; RUIZ-ORTIZ P.
Departamento de CGeologia, Colegio Universiterio, Jaen,Spain

CHERT FORMATION IN CARBONATE TURBIDITES (UFPER JURASSIC BETIC
MOUNTAINS, SOUPHERN SPAIN)*

Chert nodules and beds are frequent in the Upper Jurassic
carbonate turbidites of the Intermediate Units (Betic mountains,
southern Spain). They replace carbonate material in mainly two ty-
pes of sediments: 1) Calcarenites (carbonate turbidites) and_2)
limestones interpreted as pelagic turbidites, usually with diffuse
horizontal lamination, reflecting the internal disposition of pela-
gic fossils (Radiolarian, Saccocomidae, ...).

i The silicification took place in a early stage of the dia-

' genesis, using the silica coming from the calcitization of silica
shells (radiolarian and subordinate sponge spicules). It is known
that the upward migration of dissolved silica to the water ocean is
a process occurring only in a very thin surficial layer of the

© sediment.

The turbidite sedimentation favours the silicification as
they represent a thick accumulation of sediments in a short-span
of time. So, the silica shells are placed far away from the sediment
surface and the dissolved silica coming from their calcitization
can not migrate to the water ocean. This give rise to a high con-
centration of silica in the pore water and so to the silicification.

Nevertheless, the slow sedimentation of pelagic limestones
allow the dissolution or the calcification of silica shells in the
surface or near the surface of the sediment. The dissolved silica
pass to the water ocean resulting limestones without chert.

*
This work is an I.G.C.P. Project 187
Contribution.
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BUTUZOVA G.Yu., Geological Institute of the USSR Academy of Sciences,
Moscow , USSR

HYDROTHERMAL -SEDIMENTARY ORE FORMATION IN THE RED SEA RIFT ZONE

The Red Sea rift zone is a classical example of the recent pro-
cess of hydrothermal-sedimentary ore formation.

The complex of such factors as intense supply of chemical ele-
ments in the composition of hydrothermal solutions, localization of
the process in a narrow trough part of the rift, presence of geomor-
phologically well-defined depressions - traps of ore material, deve-
lopment of thick deposits of highly-mineralized thermal brines re-—
sult in formation in this region of a series of ore manifestations
of complicated mineral and chemical composition,

The study of ore matter, its geochemical properties and charac-—
ter of localization in® 14 deep-sea depressions ensbled us to reveal
a considerable vertical and lateral changeability of composition of
metalliferous sediments reflecting the uneven in time and space cha-
racter of the ore-forming process. This process proceeds most inten-
sely in the Atlantis-II Deep whose sediments are a commercially va-
lusble mineral raw material.

A scheme of the main mineralo- and ore-forming processes was
compiled at the example of the Atlantis-II Deep with the help of
the authdr's data on composition of mineral phases, their paragene-—
ses,chemistry and zonation, and literature data.

It was shown that the main factors controlling the composition,
mineral forms and peculiarities of localization of ore componenfs
were the position of outflows of hydrothermal solutions to the bot-
tom, the composition of the latter, forms of migration of elements,
intensity of the ore-forming process, as well as physico-cheémical
peculiarities of sedimentation environment, and post-sedimentary

transformations of sediments,

BYTY30BA T'.0.,leonornueckafl mecTaTyT Axamemar Hayk CCCE, r.MockBa,CCCP

TUAPOTEPMATBHO-OCATIOYHOE PYZIOOEPASOBAHUE B PU2TOBOR 30HE
KPACHOT'O MOPA

Pujrosas soHa KpacHoro Mopa ABIAETCA KNACCUYECKAM NPUMEPOM NpPO-
ABNEHUA COBPEMEHHOTO Mponecca TUAPOTEepPMaNbHO-0CaZ0YHOTO PYyZA00Gpas3o-—
BAHUA.

Coueranue Henoro paza (I)ﬂKTOpOB TAKUX, KAK UHTEHCUBHAA MOCTABKA
XUMUUECKUX 27EeMEeHTOB B COCTABE TUAPOTEPMANBHHX DACTBODOB, NOKANN3a-
LMA mpouecca B yaKoil, Tporosoit yacTu pugra, Hanuuue reomopdonoruue—
CKY BHPAXEHHHX BHaNdH-AOByWNEK pyZHOr'O MaTepwana, PasBUTHE B pAze
BNAANH MOWHLX TOJN BHCOKOMWHEPENU30BAHHHX TEPMANBHHX DACCOINOB, HpU=—
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BOAUT K QOpMMPOBAHWD B 3TOM pailoHe cepuu DYAOMPOABIECHUR CHOKHOTO
MUHEPATBHOTO W XUMUYECKOTO COCTABa.

lpoBeseHHOE U3YyYeHUe PYAHOTO BeWEecTsa, Er0 TEeOXMMUYECHUX 0CO-
OeHHOCTeidl W XapakTepa noxanuaauuu B I4 TIyOOKOBOZHHX BNAZUHAX [103—
BONMJIO BHABWTH 3HAUNTSNIBHYN BEPTUKANBHYO U NATEPANBHYD W3MEHUMBOCTH
cOCTABA METANNOHOCHHX OC8ZIKOB, OTpaxapllyn HepaBHOMepHH) BO BpeMeuu
¥ NPOCTPAHCTBE XapaKkTep pyAooGpasywmero npouecca. HaunGonee UHTEH-
CUBHO 2TOT MpOLECC MPOABIAETCHA BO BnaguHe ATnanTuc-ll, pyZAHHE OCAAKH
KOTOpO#t NpeZicTABNIANT COCOil 3KOHOMUYECKH UEHHOE MWHEDPATBHOE CHpBE.

Ha npnuepe Bmamuus ArnasTuc-Il cOCTABIEHA CXeM3 OCHOBHHX MUHEDA-—
n0- W pyZooGpasynmux [poLeccOB, B OCHOBY KOTOpPO} NONOXeHH COOCTBeH-
HHE ZAHHHE N0 COCTABY MuUHEpanbHux $as, WX mapareHesaM, XUMH3MY U
30HANBHOCTH, 8 TAKKe NUTepaTypHHil MaTepual.

lloxaaaHo, YTO TNaBHHMU (aKTOpaMu, KOHTPOAUDYOUNAMHU COCTAB, MU-
HepanbHHe @opuh % 0COGEHHOCTM JORANMN3ALUN PYAHHX KOMIOHEHTOB,ABNA-
0TCHA TMONOKEHWEe BHXOZOB HA JAHO I'MAPOTEPMANbHEX PaCTBOPOB, WX COCTAB
1 (OpMH MUT'DALMU INEMEHTOB, MHTEHCUBHOCTE DYZ006pasywmero mpomecca,
a Taxxe (USMKO-XUMUYECKNe OCOGEHHOCTU CpPelH OCAKZSHWA U MOCTCEeXd-
MEHTAIVOHHHE Npeo6pa3oBarnd OCAZHOB,

CEFEK, ALEXANDER GEORG, Zentrales Geologisches Institut, Berlin,DDR;
SCHULTZ, HORST, VEB Geologische Forschung und Erkundung, Schwerin,
DDR

ZUR SEDIMENTVERTEILUNG QUARTARER ABLAGERUNGEN IN DER DEUTSCEEN
DEMOKRATISCHEN REPUBLIK

In der DDR wurden in den letzten Jahren umfangreiche Arbeiten zur
lithologisch-faziellen Analyse und EKartierung des Quartirs durchge-
fiirht. Das Quartdr erreicht im Nordteil 600m Mdchtigkeit, bedeckt mit
nach Siiden abnehmenden Michtigkeiten fast das gesamte Territorium
und hat demzufolge eine groBe Bedeutung fiir viele Aufgabenstellungen
der angewandten Geologie (Hydro- und Ingenieur-geologie, Baustoffe,
Deponie und Umweltechutz).

Die Quartédren Schichten sind durch mehrfache Vereisungen in mingeste-
ns 6 Glazialen glazigen und durch Mollisoldiapirismus gesttrt, fermer
durch Halokinese, Subrosion und Neotektonik. Die zur Kldrung der
Lagerungsverhdltnisse notwendige Stratigraphie - iiberwiegend in
Bohrprofilen - stiitzt sich vorherrschend auf die Palynologie (Inter-
glazialhorizonte), Grundmorinenstratigraphie und FluBsedimentanalyse.
Die angewandte Methodik 1dB8t sich auch in anderen Systemen und regio-
nalen Einheiten anwenden. Hier wurden all Schichten des Quartiérs er-
faft und nach lithofaziellen, genetischen und stratigraphischen Ge-



sichtspunkten in mehreren Horizontkarten dargestellt. Das Ergebnis
ist eine {fbersicht iiber die Verteilung, Michtigkeit und Lagerungsver-
héltnisse der lithofasiellen Einheiten glazialer beziehungswelsse
interglazizler Ablagerungen. So konnten interglaziale Meerestrans-
gressionen iiber 150 km von den heuttigen Klisten festgestellt werden,
Von den Mittelgebirgen kommende Fliisse wurden nach Norden, zum Teil
bis zur ehemaligen Kuste verfolgt. Die Grundmorinen von sechs Glazia-
len wurden geschiebeanalytisch abgegrenzti.

Neben vielen‘Aussagen zu geopractischen Fragestellungen ist durch
die lithofazielle Analyse eine paldogeographische Synthese des
Quartdrs der DDR gelungen.

CHANDRA, SANJAY, Jaweharlal Nehru University, New Delhi, India

PALAECGEOGRAPHY OF PENINSULAR INDIA IN PERMIAN

Lithofacies analysis of sediments, particularly drill-hole cores in
42 coal basins of India, strongly indicates a radically different
shore-line in Permian for Peninsular India than today's. ° In  that

stage of geological history for India a negative correlation between
the flood-plain genetic type and coal accumulation is strongly sug-
gested on analysing the sequence types. The lithogenetic content in
the lithostratigraphic units of varying hierarchical order is explored
with the aid of the Glossopteris line, the Myalinid lamellibranchs and
the stability of the long profiles relative to the meandering of trans-
verse valleys. The Facies Model thus visualised for Permian sedimenta-
tion in Peninsular India is checked by material balancing from erosion
history, orographic inferences on depositional sites and palaeoclimatic
evolution. Peninsular India finds its Permian continuation in Himala-
yas only in the.northeast, regionally distinct then from other parts of
the Himalayas, Breaks in lithofacies continuity can also be discerned
in east or west, strongly militating against any 'fit'. The differen-
tiation within Peninsular India is accentuated in terms of lithofacies
with time, buried weathering profiles at two ends of Permian corrobora-
ting this. A quick homogenization of land morphology followed during
Triassic, the glacial rebound already ceasing as a factor to be reckon-
ed with.
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East Siberian Research

. OVICH Ya.G., CINTZOV A.V.,
Hinsgia ey i Irkutsk,USSR

Institute of Geology, Geophysics and Mineral Products,

THE STRUCTURE OF PRINCIPLES AND CONDITIONS OF POTASSIC SEDIMENT
FORMATION IN LOWER CAMBRIAN OF SIBERIAN PLATFORM

Potassic sediments have been found in the north of Irkutsk region
in the basin of Nepa and Niihnja Tunguska rivers 'on the ares more
than 20,000 kmz. They belong to the lower part of Angarsk formati-
on and are isolated as an alm packet. There are five stratas in
the composition of the packet: subjacent ankydrites (0,5=3,5 m)
lower rock salt (40-70 m), productive (50-140 m), upper rock salt
(100-120 m) and upper anhydrites (3-5 m). According to the compo-
sition of component rocks the productive strata forms three: types
of profiles: sylvinite, carnallite and mixed sylvin-carnallite. An
overall thiclkness of sylvinite reaches 30 m. Here a monolith bed
of massive sylvinites (7-12 m) is isolated with average content
of KCL 33-42%. Thickness of sylvinite can reach 130 m in some tec-
tonic blocks. The sylvinite zones are confined to the core parts
of local depressions and carnallite ones gravitate in all cases to
the bars and flagnk parts of the basin, Zones of joint development
of sylvinite and carnallite ores are found on the depression
wrings, flexure benches and plateaus,
Nepa potassic basin is confined to synsedimentary depression, the
flank of this depression showing the anhydrite bars up to 80 m,
isolated from the remaining part of East Siberian salt-bearing
basin, Brine reached the synsedimentary depression through the com-
paratively narrow straits, carnallite ores accumulated in the
shallo® —gections of the depredsion and sylvinite ores-in submer-
ged sections. Nepa potassic basin is rather far from the land,
which is proved by the low content of insoluble residue in the
salts up to 0,5%.

YEYEIE 3.M., MADNOBWY fA.T., CUHLOB A.B., Bocrouso-Cudupckuii HayuyHo-
MCCIENOBATENECKUE MHCTUTYT TSOXOTUN, PSOfU3UKM U MUHSDATBHOTO
cHpef, T.Upryrck, CCCP

2AKOHOMEPHOCTY CTPOEHUA W YCHOBUA 20PUUPOBAHNA HANVEHOCHHX
OTTOAEHN! HUEHETO KEMBPUA CUBUPCHOI MIATSOPHH

HanueHoCHHE OT/IOREHHUA YCTAHOBAEHH Ha ceBepe VpxyTcxoft odnacTd B

facceitnax pexk Hemw m Hmmaelt Tyaryckm Ra mnomanm Goaee 20 THC.KMz.
OHE czarapT BEEHOD 9acTh AHrapCKOll CBATH ¥ OGOCOSAADTCA B TaXeH—
CKypIadky. B cocTaBe Naukd BHIESNGETCH NATH TOAW: HONCTHAADIMX aH-
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regpuToB (0,5-3,5 M), AMEHe# RamenHoft comu (40-70 M), NPONYKTHBHAA
(50-I40 ™), Bepxrefi kaMmesHofi comm (I00-I20 M) ¥ BepxHEX AATHIPATOB
(3-5 M). IIo cocTaBy Cnarapmax NOpof NPOLYKTUBHAA ToAWa ofpasyer
TpE TAOA paspe30B: CANBBHAHTOBHI, KAPHANNMTOBHY H CMemAHAH! cHIB-
BHH-KaDRAN/MTOBHHA. CyvmapRas MOMHOCTE CHABBAHATOB HOCTHraeT 30 M.
Cpenm HAX NpOC/EXABAETCA EIMHHY ONACT MACCHBHHX CHABBHEATOB MOM -
HOCTED 7-I2 M OpE CPeiHeM CONEepXaHEM XJIOpECTOro Ramia 33-42%. B
OTIEeNbHHX TEKTOHWYECKHX GJOKaX B pesyAbTaTe NepeToxa coneil MompHocTh
CHU/IBLBUHATOB MOEET mocTHrats I30 M. CRABBHHMTOBHE 30HH BHIOJHART
ANEepHHE YacTd JIOKANBHHX OPOTMC0B, & KApPHANAMTOBHE BO BCEX CHy4YaAx
TATOTENT K BajaM B XpaeBHM 4acTAM OGaccelila. S0HH COBMECTHOI'O pas-
BATHA [yA CHABBHAXTOBOrO ¥ KaDHA/NMTOBOTO COCTABA pacHmojlaranTcA Ha
KPHABAX OpOTMGOB, (NEKCYDEHX YCTYNOB M OnaTo. Hemcknit xaymmeRocHu#
Gaccefl npuypoued K KOHCEeNMMEeHTAlMOHHOMY OpoImdy, BHTAHYTOMYy B ce-
Bepo-BOCTOYHOM HalpaBjeHEM Gojnee deM Ra 250 ¥ npu mmpude 80-90 M.
Ha doprax Ounl pasBATH AATHADATOBHE BajAH MOMHOCTER X0 80 M, msom-
pPOBaBIZE €I'0 OT OCTANBHOf arBaTopAMm BocTOuHO-CHGHLCROIO COJIEpONHO-
ro Gacceitia, Yepe3 OTHOCHTE/ABHO Y3KHE MPOJMBH pama IocTymana B KOH-
CEeNMMEATALMONANT NpOrn6 ¥ B MENIKOBOLAHX 49acTAX ero HaxalIMBajach
KapHaamuTOBHE, & B 00/€e NOTPYXEAHHX yIaCTK3X - CHNBBEHRTOBHE MOpO-
IH. Henckmit kanmenocHuil GacceflH pacmojaraeTcd Ha 3HAYHTENBHOM yna-

JIGHMX OT ofnacTefl cymE, O UEM CBHIETEABCTBYET HE3KOE (Ae IpeBRmAan-
mee 0,5%) comepraine HepacTBOPAMOIO OCTATKE B COMAX.

CHERNGV V,G.,Moscow State University,Faculty of Geology,loscow,USSR
BVOLUTLON OF PSoPHITo ACCUMULATION I THe sAKTH HISTORY

At present, the development of sedimentary rocks of various origins
(coals,iron and manganese ores,boxites,halcgene,carbonate,clay and
sand rocks) hae been outlined in general while our knowledge of
psephite rock development is still insufficient ; without it, the
general idea of the sedimentary crust of the Larth remains incomp-
lete. Besides,among clastic rocks,psephites are of special impor-
tance as bearing valuable zeohistorical information. Psephite stu-
dies are of great significance for different geolougical sciences.
The formation of psephite .in geological history is proved to have
begun in the early Archaean and still continues now, Starting with
late Archaean and throughout the history,it had a continuous but
uneven character, Psephite sediment alterations in the geological
record rather sharp.
Data on the Barly Archaean are extremely incomplete (limited areas
deep metamorphism,etc). In the Upper Archaean,psephites became rat-
her widely spead and known on all continents;in some sections they
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comprise up to 3%. ln the Proterozoic,psephite sedimentation grows
to 8%,and in the Vendian - I3%. During the Paleozoic,psephite se-
dimentation reached its maximum in the late Cambrian and early Or-
dovician (I5%),in Devonian,especially in early Devonian (30%),in
the iiddle Carboniferous (25%) and in the late Permian (2I%);during
the Mesozoic,psephite sedimentation took place in the early Trias-
sic (I8w%),in the middle Jurassic (35%),Barremian (II%),Cenomanian
(9%). In the late Cretaceous (especially in the Danian) psephite
sedimentation dropped to the lowest mark in all its history,begin-
ning with the late Archaean, In the (Cenozoic,psephite sedimentation
sained in its speed,reaching its highest meanings especially in the
Eocene (21%), early Miocene (20,5%) and middle Pliocene.-

YEPHOB B.T'., Mocxorcuuit rocynapcrBeHHuii yHaBepcurer, reonfak,
Tr. Mockra, CCCP

OBOJIOUMA TICESUTOHAKOILIEHMA B MCTOPMM SEMIN

B racroAmee BpeMs B OOWMX UEpTaX BHEBIEHO DA3BATHE OCAINOYHHX IIODOX
Pa3JMYHOTO NpOMCXOXNeHns ( yriam, ®ene3HHE W MaDraHIeBHE DYIH, GOKCH—
TH, TaJOr'eHHHE, KapOOHATHHE, TVIABACTHE M NecYaHHe HOPOIH), HO N0 CHX
0Op He YyCTAHOBIGHO pDasBATHE ICefUTOBHX MNOpOXK, Ge3 3HAHMA KOTODHX Ha-
LE OpejcTaBleHMd o0 olmel sBoaHIMU OocamovHON OGONOYKA 3eMIM OCTAanTCA
HEemoJHHMH. KpoMe TOro, Cpeld Hopon OGNOMOYHOTO NPOACXOXIEHHA ncedmram
IpAHAMVIERUT OCo0Oe 3HA4YEHHME, TAK KAK OHAM HEcYT LEeHHYD mMHPopMandp xak
Te0UCTOPUYECKAE HOKYMEHTH, MzydeHme ncefuToB AMeeT GONBNOE 3HAYEHHE
IJIA PasJRYHHX HayK T'eoJoTHYecKoro lMkjaa. O6pasopauue ncefmror B reo—
Jorayeckoit MCTOPMM NOCTOBEDHO HAYAJOCh B DAHHEM apXee # IPONOJKAETCH
Io Haumx nHeit, HaumHas ¢ nospkero apxes ® Bo Beell mocnenywome#t mero—
pun  o0pa3’oBaH#e MX HOCWJNO HENDEpHBHHE, HO BechEMa HepABHOMepHHE Xa—
paxrep, Msmenenus ncedrTOHAKOIIEHAS B XONe DasBATHA 3eMJHM OHIX LOC-
TaTCYHO pe3xAMd. Marepman mo paHHeapxefickum ncedmram xpafiHe HemoJoH
( orpanrvernHocTs miomame#l pacmpocTpaHeHMs, TUySoxail MeramopdusM @ T.
I.). B nmosmmem apxee nceddTH npROGPETaNT MOCTATOYHO WHADPOKOE DAacHpo—
CTPaHEeHHE M M3BECTHH B rnpejeiaX BceX KOHTHHEHTOB; B OTHENEBHHX paspe-
3aX pONb EX cocramiser 3%, B nporeposoe mcedATOHAKOIIEHAE yBeIAIABA—
eTcA # cocramiafer 8%, B BeHme - 13%. B maneosoe MakcHMaJBHHX 3Hade-
Hull ncedATOHAKOMWIEHNE JOCTATIO B MO3NHEM KEeMODUR A DaHHEM OpIOBHKE
(I5%), B nemone, ocodesHo panxeM (30%), cpemsem xapdore (25%) n
nozngeit mepmu (21%) ; B Me3030e nce@ATOHAKOMNIEHAE OWIO B DAHHEM TpH—
ace (18%), cpenueit wpe (35%) , Gappeme (I1I%), cenomane (9% . B mosm-
HeM meny ( ocofeHHo B maTckoM Bexe) mncedATOHAKOMUIEHHE CHJIO CAMHM MA-
HAMAJIBHEM 32 BCD MCTOPUD .HAYAHAA C mO3IHEro apxed. B kaitHozofickoft
95pe BHOBH IPOMCXOLUT DESKOe yBeaudeHnne ncefurToHaKOMIEHAA, NOCTHUTAS
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MakcHMMalbHHX 3Havenmli muaA Bcelt mcropumm, ocodeHHO B asoueHe (2I%),
parHem muomeHs (20,5%) m cpemsem mwmmongHe (37%) .

CHERMNYKH V A, Institute of Geology of the Academy of Sciences of the USSR, Komi Branch,
Syktyvkar, USSR

LOWER VISEAN COAL-BEARING FORMATION OF EAST-EUROPEAN PLATFORM

Coal-bearing formation of lower Carboniferous connected with the deposits of the Visean stage has
been known within the limits of the East- European platform (Moskow coal basin) for a long time.
Synchronous coal-bearing deposits were discovered later on the western slopes of the North Urals by
T.A Dobroljubova and K.G .Woinovsky-Kriger, Lately the coals and coal-rocks of the Visean (Kozhimi-
an) age were discovered by oil and gas drilling in the ‘subsurface regions of the Petchora sineclise: in
the sub-Urals fold (Malinovskaja, Elovskaja, Patrakovskaja and Edzhid-Kyrtinskaja areas of explorati-
on), on the Petchora-Kozhva megaanticlinal (Vadminskaja, Narjan-Marskaja, Kumzhinskaja, Wasilkov-
skaja, Mishvanskaja, Lajavozhskaja and other areas of exploration) and in the Warandei- Adzvinsky zo-
ne (Labogan area of exploration), in the Southern Timan and the southern part of the Izhma-Petchora
depression. Therefore, in the North of the East-European platform a widespread coal-bearing area
(partly reduced by ancient erosion), took shafle which according to age and origin is congeneris to the
coal-bearing deposits of Moskow sineclise. The source of the plant detrite of the Timano-Ural coal
basin were the elevated parts of the western regions from which rivers flowed to the East towards the
Urals. Coal-bearing deposits of the sub-Urals belong to several genetic types: both to limnye (Timsher-
Puzla region in the Southern Timan), and paralic and delta (Edzhid-Kyrta layer of the Northern Urals).
In this region there is a maximum quantity of coal beds within the coastal facial zone which reduce
from the see towards the continent. Paralic coal sedimentation was closely connected with the delta
type. In the Southemn Timan like in the Tikwin-Onega region the paragenesis of brown coals and boxi-
tes is seen which proves the identity of climatic conditions on the large territory of the East-European
platform during the early Carboniferous epoch,

YEPMHHX B.A.,Hn—r reonoruu Komm ¢unmmana Axanemuu nayx CCCP, r.Cux—
TuBkap, CCCP

HIMHEBYBEACKAS YTJEHOCHAA 20PMALYA CEBEPA BOCTOYHO-EBPOIEACKOR
ILIAT ROPMH

YraeHocHas fopMaliusi HUKHEro KapGoHa, NPUYPOYEHHAR K OTJIOMEHUAM BH—
3efickoro Apyca, uaBecTHa B npepenax Bocrouno-Epponefcrot mnaTdopuu
napto (HogMockoBHHM yroabHu# GacceiH).CHHXDOHHHE yIJIGHOCHHE OTJO—
KeHuA noske Ownu oGHapyweHw T.A.Jlo6ponwGopoit u H.I'.Bo#tnoeckum~Hpu-
repoM Ha sanapHom ckiaoHe CeeepHoro Ypana. B mocnemHee Bpema yram u
yraMcTHe mopomu Busefickoro (kommMckoro) BospacTa GHAM BCKPHTH Gna—
rofapa HedrepaspefouHoMy OypeHun B saKpuTHX paioHax llewopckoit cute-
wimsn: b [penypansckom nporude (Menwnosckas, Enopckas,llarpaxoBckan
u Empxup-Hupruncras paspepouHne miomanu), B npemenax [euopo-HoxsuH-
ckoro merapana (Bapmuuckan, Hapban-Mapckas, Hywsunckas, Bacwixos-
ckas, Mumpanbckas, Jasgsoxckas M Apyrde pasBejouHHe iomanu) M Bapan-
nefi-AnapeuHckoft 3oHm (JlaGoranckas mmomens), Ha DxHom Tumase u B wx -
Ho#t uacTu Umma-[lewopcko#t BnamuHH.

Taxnm oCpasoM, Ha ceBepe Bocrouxo-Espomeiicxolt mrardopv Hame THAACH
OCmApHAA yIrAEHOCHAA IIOMALb, CYLECTBEHHO peLyLMPOBEHHAA ID8BHAMA
pasMHEBaMl, KOTOpad B BO3PACTHOM M I'eHETHYECKOM &CHEKTAX pPOICTBEHHA
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YTUIeHOCHHM orJomeHMaM MockoBcko# cMHekmM3H. MCTOUHMKOM PacTUTeNbHO-
ro gerpura TumaHo-YpanbcKOr'o BM3eHCKOro yroibHoro GacceitHa cuymuian
TPUNONHATHE YUACTKMA 3ANANHHK PaioHOB, C KOTODHX CTEHAJW PeKu HA BOC—
TOK, B CTOpPOHy Ypana. YroabHwe sanexu [lpuypaiibA OTHOCATCA K pasiuu-
HHM PeHeTHUECKMM TUnaM: Kak K ammnuscromy (TumMuepcxo-llyanunHckuil
paiton DkHoro TuMaHa), Tak W K napauiMueckcMy ¥ HenbToBoMy (Emgun—
Huprunckoe mecropoxpgesne Ceseproro Ypana). B nocaepxem paitoHe Ko
UYBCTBO YrOJBHHX [IACTOB MBKCUMAILHO B npulpexHoi daumanbHolt 3oHe u
COKpam@aeTCH B CTOPOHYy MODA WM KOHTMHEHTa. [lapamnnmueckoe yrieHaxorie-
HMe Owa0, OUEBHOHO, TECHO CBE3aHC ¢ BeabToBuM TunoM. Ha Dxiom Tumane
Tak xe,kax ¥ B TuxBuncko-OHexckoM paitoHe, HAGmojaeTcd NaparsHesuc
Oypux yrae#t m GOKCHTOR, YYC CBMIETENBCTBYeT 00 MLEHTHUHOCTM KIMMATU-
deckux yclosm#t Ha Gonbmux Teppuropuax Bocrounc-EBponefckoit miardopmu
B TEUEHHWE paHHeKAMEHHOYTOAbHOW 3uCKH.

CHIEHRADZE G.A., A.I. Djanelidze Geological Institute, Academy of
Sciences o@ the Georgian SSR, Tbilisi, USSR

SEDIMENTATION AND ROCK FORMATION IN THE JURASSIC BASIN OF THE
GREATER CAUCASUS

The rising movement in the Late Triassic and Early Jurassic that
caused regression in the Greater Caucasus was followed by the sin-
king of this region and transgression in the Sinemurian. The marine
besin thus formed developed during the Jurassic, Cretaceous, and
Palaeogene. Various sediments deposited during the Jurassic depending
on the nature of the tectonic regime in different parts of the basin:
marginal deep-sea ones in the south slope geosyncline of the Greater
Caucasus and on its south-east and north-west extension, platform
ones on its northern shelf part and platform-lilke within the Trans-
caucasian massif.

The Jurassic sediments at the Greater Caucasus south slope are com-
posed of basal formations (J1a-t), slate series (J1p-t), sandy aleu-
rolite-argillitic flysch (J, t,-J,bt) in the northern part of the
basin; the andesite-basalt voleanic (J2b), coal-bearing(J,bt), gypsy-
ferous variegated (JS)' limestone-marl flysch (J ) suites as well as
rhyolite and keratophyre (J s-p1), thnleiite-baaaltic (J1p-t ) and
trachy-basaltic (J3) voleanic formations.

The Jurassic sediments of the Greater Caucasus underwent different
postsedimentational chenges while volcanites underwent greenstone
transformation.

The Jurassic sedimentation is characterized mainly by non-mixing of
the clastic material of different ablation sources, by pelite accu-
mulation over greater part of the sea bottom (J1p-t1) accompanied
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by periodic overflows of tholeiite-basaltic magma, by the develop-
ment of turbiditic terrigeneous sedimentation which was followed
by carbonate turbiditic sedimentation in the northern part of the
basin, ‘

YYXPAIIRE T.A., Teonormueckmit mHCTATYT MM.A.H.JIRanesmuse AH I'CCP,
r.Témmen, CCCP

OCAJIOKOHAKOILTEHUE ¥ TIOPOJIOOBPASOBAHME B KPCKOM BACCEJHE EQJBIOTO
KABKASA

Bocxonaume IBmseHMA KOHIA Tphaca-Hadala WpH, BH3BABUME DETPECCHD Ha
Boneuom KaBrase,CMEHWMCh HACXONAIMMY, NOBISKUEMA 34 cOoGOR B CHHEMK-
pe NorpyxeHye 3TO}i TEPpUTOPME M TpaHCI'peccHn Mopda. Odpa3oBaBumiicA
MODCKO/i GaccelfR pasBHBaJICH Ha OPOTAXEHMM KpPH,MEJla H [MajeoreHa. B Te-
YeHWe WPH B 32BHCHMOCTHE OT XapaKTepa TEKTOHMYECKOTO DeX¥Ma B OTHE-
JIBHHX 4acTAX GacceitHa OTIATANMCE: Das3juuiHe OCafRM:TAyCOKOBONHHE OKpa-
MHHO-MOpCKME Ha ImHOM crioRe Bonpmoro HaBrasa @ ero WIO-S0CTOYHOM M
CeBEepO—3analHOM IIPOMOIKEHEAX, IaNLOpPMEHHHE B €T0.CeBepHOil wenshoBoi
YACTH M [IATHOPMEHHOMIHHE B KXHO! 4YacTH- B mpelesax SaraBKa3CKOTO
MaccuBa.

B cnomeHVy paspesa WPCHMX OTJOXeHWH IKHOTO crioHa Bomsmoro Haprasa
yuacTBywT GasaipHue ofpasopaHms (J,s-t ),Tomua COMTHHX CI4HLEB
(J1p -t, ),B cesepHoil yacTy Gacceilia N€CYAHUKOBO-ANEBPOMATOBO-APIWI~
nnrosun dvmamn (g 1t Jybt ), @HIE3UT-083a7BTOBAA BYJIKAHOTEHHAS

( J5b ), yroeHocHan (J2bt ), TMICOHOCHAA NecTpolBeTHad (J4 ),n3BeCT-
HHKOBO#MBPP&HLH&H @nnmeBaH(J3 ) CEMTH, & Takxe pﬂonnrosue ¥ HepaTo-
guponue (J,s =Py TonenT-Gasansrosue( Jip-t, )Ju TpaxubasarbrTorue
(J3 ) Bynxannqecnne 00pasoBAHEA.

Omoxerus wpckoro BoapacTa Boabworo KaBkasa MpeTEpHeN: pa3iIuHHE
[DOCTCENUMEHTAIMOHHNE N3MEHEHNA,a BYJIKAHUTH-- 3eJeHOKAMEHHOE Ipeodpa-
30BaHue. '

JU1s ocaIKOHAKOIUIEHMA WPCKOrO NMEpHOna B OCHOBHOM XapakTepHH HECMeun-
BaH#e OGJOMOYHOIO MATepMA]a PA3NHYHHX MCTOYHMKOB CHOCA;NENUTOHAKON-
JIeHAe Ha Coxbmel yacT axsaropmu(J,p~ t, ), CONDOBORmABWEECA MEPHO-
JUYSCKIME W3JIAAHAAMY TOJeNT-0a3aAbTOBO! MarMH;pa3BATAEM TYyPOHUIATOBOM,
BHAYaJIe TEpPpUTeHHoH,a 3arTeM B ceBepHoil JacTH dacceliHa KapGoHATHOI,
CeIuUMEHTAI; OXHOBPEMEHHO8 OCpA30B&HAE YIVIEHOCHHX M THICOHOCHHX
OT/IOREHMII B IpeflenaX 3aKABKA3CKOTO MACCHEA.
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CHIMBULATOV M.A., FEDORENKO 0.A., South-Kazakhstan Geological
Amalgamation, Alma-Ata, USSR

SEDIMENTATION EVOLUTION AND METALLOGENY OF THE PLATFORM MANTLE OF
SOUTH MARGINAL DEPRESSIONS OF THE KAZAKH FOLDED SYSTEM

An evolutionary cyclic recurrence has been established in the sedi-
mentary mantle of the Chu-Sarysu, Middle-Syrdarya and South-Pribal-
hash depressions,which is determined by the direction of tectonic
and climatic changes, as well as by the composition of removal re-
gions subject to hypergene transformations. Four sedimentation
cycles are distinguished (taphrogenic, transgressive, orogenic and
regressive) isochronous in the two stages - the subplatform (DE-P)
and the platform (uzaxz) ones. Only the Chu-Sarysu cavity has been
subject to the subplatform stage.It dates in D2 from accumulation in
the taphrogenic trough of semiarid red-coloured terrigene-halogene
lagoon and molassoid sediments. The intensive exogenetic processes
contributed to the concentration of Cu, Pb, Zn, Mn, Ba on the geo-
chemical barriers. Hydrocarbon fluids formed in the lagoons. The
transgressive cycle (01_2) is represented by marine organogenous-
carbonate and humid carboniferous formations. The orogenic cycle
(03) was again followed by the formation of red-coloured molassas
and the syngenetic accumulation of non-ferrous metals. Their epige-
netic redistribution led to the formation of cupreous sandstone
deposits. The hydrocarbon fluids have, obviously, played a specifie
role in it. The red-coloured sediments of relict basins accumulated
in the regressive cycle (P).
Mamhyucwucnwnmuiswmnﬁinﬂeﬂ@ﬁmsﬂ@.
The difference lies in the evolutionary change of climatic and
tectonic conditions. The carboniferous formations bearing the coal
and kaolin deposits accumulated in the taphrogeniec cycle (TB_J)'
The transgressive cycle (K-B) is represented by terrigene continen-
tal-marine sediments with manifestations of granular phosphorites
and placers. The orogenic cycle (N-Q) started with the accumulation
of Cenozoic molassas and is still going on.

YYMBYJIATOB M.A., QRIOPEHKO 0.A., DEmo-Kazaxcranckoe mpOW3BmOZ CTEEH-
Hoe reoaoruyecioe odbenunenue, r. Aama-Ara, CCCE

9BOJIOLMA OCAIKOHAKOMAZHMA 1 METAJICTEHMA TIATSOFMEHHOIO YEXJIA
BIIALMH CHHHX OKFAMH KABAXCKHOH CKJIATYATOA CHUCTEMH

B ocapounom uexxe Yy-Capucyiickoll, Cpenne-Cupnapsuuckoll u [xso-Tpu=-
GaixalcKoil BNAzuH ycTaHOBIEHA OBOJONUOHHAA UMKIMYHOCTH, KOTOpPAd On-
DenelseTcs HANDABJIEHHOCTHH TEKTOHHYECKMX ¥ KIMMATHYECKUX HM3IMEHEeHUil,
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a rakke cocTasoM oGiacreil choca, MONBEPTaBNKXCA THIEPIeHHHM NMPe0G-
DasomanusiM. Bumeagercs uyeTHpe uuKIA cepumenTauuu (rafporewsuii, ‘Tpanc-
rpeccuBHuil, oporenHHil u perpeccueHHil), 3aKOHOMEDHO NMOWTOPARIMXCH B
NEYyX oramax - cyodmaariopuenuom D E'P) u naargopuckroyd ( Mz -Kz), Cyd-
naarfopmernsil eran npomrza Toasko Yy-Capucyilckag snaguua, On mavaxcs
“DE C HAKONJEHWs B T4 POTEHHOM Mporuge cer)mapnmmx KPacHOUBETHHX
TePPUIreHHO-T'AJOTEHHHX JATVHHHX U MOJACCOMIEHX OCankoB,. lIHTEHCcHBHHE
SK30leHHHE NPONECCH MPMEBETH ¥ KOHUEHTDALKX HA IeOXMMIUECKUX Oaphe-
pax Cu,Pb,Zn, Mn, Ba . B Jarywax (OpMUDOBAIUCEH YTJI€BOJOPOLHHE PUOULH .
TpaHcT'pPecCUBHEHEE UK (cI_a) npencrasied MOPCKUMA OpPIaHOreHHO=-Kapso-
HATHHMY U TYMATHEME yIJEHOCHHMM Jpopmauusmu, OporenHui mmxa (Ca.)
BHOBbL COMPOBOEANCA ((OPMUDOEAHMEM KPACHOIBETHHX MOJACC U CUHIEHETHY-
HHM HaKOMIEeHUEM IBETHHX MEeTallOB, JNUICHETAYECKOE NepepaclpeneleHue
UX NPUBEJO K 00pa3OaruO MECTOPORICHUN MenMOTHX mecvoimkon, Ompere-
JEHEYID LCIb B 3TOM, OYEEHZHO, CHI'PAJM yrIesonoponHue dIounk, B pe-
rpeccreHOM [uEie (P) Hakamamsamuchk KPACHOLBETHHE OCAILKM PEJUKTOBHX
Gacceitnos.

B numarfopMeHHOM 3rane HAGIKHAETCA AHAJOTMUYHAA LUKIMYHOCTH. Faszauuue
3akJbudeTcsa B 9BOIDHEOHHOM W3MEHEHUM KIMMATHYECKHX M TEKTOHHYECKUX
06CTAaHOBOK, B Tafporenuwil mux (TS-J) HAK&MIHBATKCH yIJIEHOCHHE (HOp=—
Mapuy, HecymMe MECTOPORISHEs yraeil ¥ xaoauHom, TpaHcrpPeccHBHHE LMKI
(K-P) nmpercranier TEDPPETEHHHME KOHTHHEHTAJbHO-MODCKHMZE OCamKkawm o
NpOABJIEHU AMM 3EDHUCTHX (POcHopuToB ¥ poccuneil, Oporexuuil muKx W -
Hayarcsa ¢ HAKOMJeHMs KalfHO30ficKMX mojacc ¥ NpOnOXXaeTcd MO HACTOA-
ilzce BpeMd. =

CHISTYAKOV A.A. The All-Union Research Institute of Geo-
logy of Foreign Countries, Moscow, USSR

FACIAL DIFFERENTIATION OF TERRIGENE DEPOSITS WITHIN CONTINENTAL
MARGINS

About 90% of terrigene sediments brought down from the adjacent’
land are laid down on the continental margins. Facial differentia-
tion of terrigene sediments on continental margins occurs under the
influence of two major groups of processes, i.e. hydrogenic and gra-
vitational, manifestation of which on shelf, continental slope and
rise is rather different. Within the limits of shelf, characterized
by the most active hydrodynamic conditions, facial differentiation
of detritus brought down from land is mainly the result of hydroge-
nic processes,.including various currents and waves. They form two
groups of facies of current and wave deposits producing various
accumulative bpdies (spits, bars, tidal ridgeg, etc.). The sedi-
mentation of suspension of low ‘density on the shelf results in for-
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mation of nepheloid facies. The wave facies are not typical for con-
tinental slope and rise. Here gravitational facies prevail, repre-
sented by accumulation of flows of the matter of high density.

Among them one can distinguish facies of subaqueous slumping and
avalanche, debris, grain and mud flows liquified and fluodized

flows of sediments as well as facies of turbidite currents. The ne-
phelo-gedimentation is widely spread. The sediments of currents are
represented by facies of conturites, producing gigantic accumulative
forms (Blake Bahama ridge and etc.). The outlet areas (river delta -
underwater canyon-deepwater fan) are the Joints of maximum sedimen-
tation on the continental margins. A specific facies differentia-
tion is typical of them.

UICTAKOB A.A., Bcecow2mHit HayIHO-MCCJIENOBATENLCKAN HHCTUTYT
Te0JOrrA 3apylexmHX cTpeH, r.Mocksa, CCCP

DAIVATEHAA THGOEPEHIMAINA TEPPUTEHHHX OTJIOKEHMH KOHTMHEHTAJNBHHX
OKPAVH

Ha ®oHTMHEHTANbHHX OKpauHax OTnaraeTcd okoao S0% TeppureHHoro
0CaNOYHOI'0 MaTepuana, CHOCHMOrO ¢ Opunerawmmelt cymu. PauuantHag mub-
({epeHLHaNMA TEPPHUI'eHHHX OCAIKOB Ha KOHTHMHEHTAlbHHX OKpauHaX MpOHCXO-
LHT TON BO3JEUCTBHEM [BYX OCHOBHHX IDYTI NPOLECCOB - THIPOreHHHX M
I'DaBMTELMOHHEX, NMPOABJEHME KOTOPHX CYNMECTBEHHO pasNWuaeTcCd Ha mernbde
KOHTMHEHTENbHOM CHIOHE W TOJHOXMM. B npenenax menbda, XapaKTepUsyo=-
meroca HauOoNee aKTHBHOU T'MIpOIMHAMUUECKOH 0OCTaHOBKOM, (dauuanbHad
Iufdepernyuanma nocTynapmuX C CyNM HAHOCOB MPOMCXONMT IJIABHHM 0Gpasom
1oy, BOSAEHCTEHEM THAPOreHHHX [pPOLIeCCOB, K KOTOPEM OTHOCATCA Dasnuu-
HOr'0 poja TeueHWs M BonHeHue. OHM JOpMHMpyoT LBe rpynnu Qauuii TeueHue-
BHX ¥ BOJHOBHX OTJOREHM{, 0CpasywiMX pasivyHHe aKKyMyJIaTMBHHE Tena
(kocH, Gap,NpWIMBHHE I'PALH ¥ T.UO.). Ha menbfe NpOMCXOZMT Takke Ipa-
BHUTALMOHHOE OTJOXEeHHe B3BECH MaJloil IUIOTHOCTH, NpHBOLfAllee K (OpMHpoBa-
Huo HedenoupHO# (anum. [na KOHTHMHEHTAJIBHOTO CKJIOHA ¥ NOJHOXMA BOJHO=
BHE (auuu yxe He XapaKTepHH, a pPesKo mnpeoliaianT I'paBUTALMOHHEE,Pem-
CTaBIEHHHE OTIOXEHMAMM NMOTOHOB BeWgCTBA BHCOKOR mmoTHocTH. Cpemd HHX
BHUenanTceAd Qauuy NMONBONHHX ONONSHel M o6BamoB, OGJOMOUHHX, 3EpPHOBHX,
rpASEBHX, PasXEeHHHX ¥ (MIM3MPOBAHHHX NOTOKOB OCaNKOB, a TaKke Typ-
6unuTOBHX TeueHwi. IMpoko pasenTa HedeJOoCemMMEeHTAUMA, OTIOKEHHA Te-:
ueHuil npepcTaBieHH Qauuell KOHTYpMTOB, O6DasywiMX TUTaHTCKMEe aKKyMynd-
TvBHEEe fopMu (xp.Bnoiik-Barama  fhp.). Ha KOHTMHEHTaNbHHX OKpaWHaX y3-
JaMy MaKCUMaJNbHOT'C OCAIKOHAKONJNEeHWA ABIAKNTCHA YCTHEBHE oGnacTu (peq-
Haa LenbTa - MOJNBOJHH{ KaHBOH - IYOCKOBORHHi KOHYC), LIA KOTOPHX
XapakTepHa crneuujuueckan gauuanbHan AupdepeHLMAlNd.
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CHOCHOV, SPARTAC, Geologicel Institute Bulg. Acad. of Science,
Sofia, Bulgaria

THE ROLE OF THE BULGARIAN BLACK SEA SHELF TERRACE RELIEF ON THE
RECENT CLAY SEDIMENTATION

After the ten years of investigations in the Bulgarian Black Sea
shelf it was established that the South (Devil) surface current
plays a predominant role in the processes of transport and sedimen-
tation of the suspended matter, mainly of the Danube origin. The
detailed 1lithological studies of over 250 samples showed that mine-
ralogical and the grain-size zonings in the recent clay sediments
change thelr orientation from N-NE to SE at the parallel of the
Burgas Bay as the result of the deflection of the current from the
Bulgarian coast. This reorientation of the current and the zonings
proved that the relief of the shelf terrace plays a decisive role
in the formation of the recent shelf clay deposits.

The relief of the shelf terrace is a result of .the influence of
two factors - the vertical tectonic movements and the lithodynamic
processes. As a result of their action two zones of contrast sedi-
mentation are formed on the Bulgarian shelf: 1. Northern, situated
in the north sectors of the shelf on the parts of Moescinian
platform; it is covered exclusively by thin shell-detritic accumu-
lations with small quantities of terrigeneous material; amd 2.
‘Southern, developed mainly on structures from the earth crust with
Balcanidic orientation; it is situated to the south of the town of
Varna and is characterized by series of longitudinal to the shore
grabens in the central parts of the shelf terrace where processes
of extremely high rate of noncompensated recent silt-clay sedimen-
tation take place (over 3m/1000 yeers).

These two types of deposits which clearly illustrate the influence
of the deep tectonic structures on the recent sedimentation is
hardly of local interest and, probably, can be found in other
regions of the World Ocean.

CHUMAKOV N.li., Geological Ilnstitute of the USSR Academy of Sciences,
lioscow, USSR

ANCIENT CLACIAL PERIODS AND' RELATED EVOLUTION OF CLIMATIC ZONATION

Global climatic zonation during Early Silurian-late Ordovician and
Early Permian glaciations, as well as during the adjacent non-gla-
cial periods were reconstructed by means of recent mobilistic pa-
laeogeography, lithological and palaeontological climatic indica-
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torse. The source data are in good internal agreement and the re-
sults are in reasonable agreement with general climatic processes
operating on the Earth. The reconstructions were compared with the
Pleistocene and kocene climate situations. The following conclusi-
ons have been obtained. Two main typee of climatic zonation alter-
nated during the Phanerozoic: the first onme,"thermal", was charac-
terized by warm ("subtropical,"tropical) climate in middle lati=-
tudes and by temperate - warm climate in high latitudes; the second
type of climatic zonation, “glacial" was characterized by glacial
climate alternating with periods of temperate-cold and cold clima-
tes in high and middle latitudes accordingly. The arid zones,with
an equatorial zone in between permanently occupied low latitudes.
The thermal climatic zonation predominated in Phanerozoic history.
Repeated similar glacial events during the last 2.5 billion years
show that the glaciations are common stages in the Post-Archean
evolution of the outer spheres of the Earth. The global rearrange-
ments of the internal structures of the atmosphere, hydrosphere and
biosphere, related to the glaciations, were reflected in turning
points of sedimentary successions and the paleontological record.

YYMAKOB H.M., leonmoruueckuit mncruryr AH CCCP, Mockea, CCCP

[PEBHUE JIENHMKOBHE EPHOJH W CBABAHHHE C HWMM M3MEHEHWSA
KIMMATHYECKOR 30HAJILHOCTH

C moMompl MOCNEOHMX MAJIEOMATHUTHHX DPEKOHCTPYKLMA, JUTONOI'MUECKHX

¥ NaJeOHTONOTHUECKUX KIMMATHUECKUX MHLMKATOPOB PEKOHCTpyMpOBaHa
rao6aNbHAA KIWMATHUECKAA 30HANBHOCTD JJIA pPAHHECHJypHACKOrO-nosgHe—
OpLDBHUECKOTO M PAHHeNMEePMCKOro OJefeHeHul, & Tak®e IJNA CMEXHHX
HeNeNHMKOBBIX NepuonoB. HcxoiHue MaTepuas s XOpomo COrJACYNTCH MEeXLy
coGoit, & NoJyueHHHe PeKOHCTPYKILIMM YLOBNETBOPUTENBHO COMJACYNTCHA C
O6mUMYM KJIMMATHUECKUMU 3AKOHOMEDPHOCT AMM, XADAKTEPHHEMU IIA 3eMiH.
[lpoBeseHo cpaBHeHMe ¢ KIMMATaMW NieicToleHa u soueHa. CnenmaH BHBOT,
YTO B TeueHuM PaHepo30A UepefoBaJMCh OBa OCHOBHHX THIA KJIUMATHUEC-
KO#f 30HANBHOCTH. [lepBuit,"TepManbHHA", TUII XapAKTEPUIOBANICH TEelLTHM
("cy6rponuueckum” , "Tponuueckum” ) KIMMATOM B CPENHMX WMPOTAX M yMe-
PEeHHO TenJuM B BHCOKUX WKpPOTax; OJAA BTOpOro "megHuxoBoro" Tuma Kiu-
MATHUECKOW 30HANBHOCTH OHJIO XapaKTepHO uepefoBaHWe NefHUKOEOTO KIM—
MaTa C XONOOHHM ¥ YMEPEeHHO XONOOHHM KJMMATAMM B BHCOKMX ¥ CpPEIHMX
IMpOTaX COOTBETCTBEHHO. ApUIHHE 30HH ¢ pasfenAwmell ¥X SKBATOpUANb-
HO!l 30HOM MOCTOAHHO B3AHWMAJM HUBKME WHPOTH. TepManbHaR KIMMATHUEC-
Kaf B30HaNBHOCTH Npeolnanana B daHepoaoiickoit ucropuu. [loBTOpEeHHE
CXOOHHX JIENHUKOBWX COOWTHRA B TeugHM@ NocnegHux 2,5 mapn. JeT CBU-
IEeTeNbCTBYeT O TOM, UTO ONENEHEHWUA ABNANTCA OOHUHHMM DTAMAMA B
nocreapxe#cko#t spomoLuu BHemHuMX cdep 3emau. CBASAHHHE C OJNENEHEHMA-
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MU rIOGaNbHHE NepecTpoRKu BHYTpeHHe#l CTDYKTYPH aTmocdeps, IMOpo-
cepy ¥ Ouocheps OTPAREHH B ocayouHof M [aJIeOHTOJAOTHUEeCKOR neTonn-
cAx. OTveuaeTcs SEOJDIMA ACCOLMMpYOmUX C JeIHUKOBEMK OTJIOXEHUAMK
nopox, W MONE3HHX MCKOMAEMEX.

OF THE PALAEOGEOGRAFHY OF CHINA",
demy of Geological Sciences,

COMPLIATION GROUP OF "ATLAS
Institute of Geology, Chinese Aca
wuhan College of Geology, Chine

MEGASTAGES IN THE PALAEOGEOGRAPHIC DEVELOPMENT OF CHINA

These are the main points of the exﬁlanation text accompanying

the Atlas, which contains 120 coloured plates including palaeo-
graphic, palaeotectonic and palaeobiogeographic maps, columnar
sections and profiles beginning from Middle Proterozoic (1850 my),
in addition to an outline geotectonic map of China. The principal
concepts consist in the idea of "Mobilism” with respect to global
tectonics, and the idea of "Development Stages" with respect to
crustal evolution (Wang Hongzhen 1981, 1982). The mobilist idea

is manifested in terms of crustal consumption zones on the maps
that were brought to convergence in different stages and the
tectonic regime by the distribution of sedimentary associations in

various epochs.

Four megastages may be discerned, that of continental nuclei for-
mation characterized by sialic aggregation (2600 my), that of
platform formation characterized by crustal stabilization (1050 my),
that of Pangaea formation characterized by coelescence and conti-
nent margin complication (accordion-type) (220 my), and that of
Pangaea dissociation characterized by plate tectonics (converyor-
type). Five tectono-palaeogeographic domains are recognized, the
northern intercontinental (Altai-Hingan), the North China conti-
nental (Tarim-N. China), the South China continental ? (Yangtze-
‘Jiangtang), the Gondwana continental (Himalaya-Gangdise), and

the eastern continent marginal (circum-Pacific). The convergence
and collision of the massifs through geologic ages are shown in
the schematic profiles.
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LI CONGXIAN, Marine Geological Institute, Tongji University, .Shang-
hai, China

SEDIMENTARY PROCESSES IN THE CHANGJIANG DELTA SINCE LATE PLEISTOCENE

Since late Pleistocene, sedimentary processea‘in the Changjiang Del-
ta took place under transgression and regression, and records pre-
served in stratigraphy are numerous, from which the sedimentary his-
tory may be reconstructed. The following sedimentary stages can be
distinguished in the. Changjiang Delta Since Late Pleisticene.

1. Latest glaciation and sedimentary hiatus.The Changjiang River
debouched into the East China Sea at present outer continental shelf
during the low sea-level of Wurm glaciation. The present Changjiang
Delta area was a broad plain covered by dark green clay and sandy
clay, in which fresh water fossils occur, but no marine fossils are
found. The paleoland surface undergone weathering and erosion, and
the Changjiang ancient valley that extended from NW to SE 30 km wide
and 60 m deep was formed. 2. Postglacial transgression and river
channel-filling sequence. In ancient Changjiang valley the backwater
and retrogressive aggradation occurred due to the sea-level rise du-
ring postglacial period. The distance of upstream intrusion of tidal
current, backwater and retrogressive aggradation increased in certain
order in the process of postglacial transgression, and the time of
their arrival to same point of the river channel was correspondingly
lagged. The boring core and 014data show that retrogressive aggrada-
tion reached Zhengjiang at least 6000 y.earlier than the tidal curr-
ent did. In course of retrogressive accumulation the transgressive
river channel-filling sequence was formed in ancient Changjiang val-
ley, which is different from alluvial and deltaic sequences. Based
upon the degree of mariness, a series of transgressive river channel-
-filling sequence can be distinguished. 3. Shoreline stability and
guperimposition of sand bodies. ¥hen the rate of deposition was app-
roximately equal to that of gea-level rising at about 7500 y. B.P. in
the Changjiang Delta area, the sea-level rising and aggradation syn-
chronized, and river mouth bar began to form. As a result, the trans-
gressive river chamnel-filling sand body was overlain by river mouth
bar, -ag in Honggiao area. 4. Regression and delta formation. In 7500
y.B.P.the sedimentary rate gradually surpassed that of sea-level ri-
sing, and the Changjieng Delta was formed and prograded. Based on 500
drilling-holes data, abundant historic record, archaeological findings
and 014data. the Chiangjiang Delta system is composed of 6 subdeltas,
each with.a mouth bar as its nucleus. These subdeltas, from NW to
SE, are Honggiao, huanggiao, Jinsha, Haimen, Chongmin and Chengxing.
They were formed in 7500-6000, $500-4000, 4500-2000, 2500-1200, 1700~
200 y.B. P,respectively. The Changxing subdelta is still forming noow.
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COUREL L., LaJRaITI' P., Institut des Sciences de la Terre de 1'Univer-
site, Dijon; VsITLR P., CNRS, France

COsL POSITION IN THs COAL BHARING 54QUsSNC.S OF THE LIKNIC BASINS:
IMPORPANCE OF TH. SUBSID&RCE RATE

Dans les bassins houillers limniques carboniféres et permiens du
Liassif Central francais, des veines de charbon épaisses sont liées

a des accumulations phytogénes dans un environment & végétation au-
tochtone. Le charbon s'intégre alors dans une séguence globale treés
largement répandue:

"mur gréseux, veine, toit argilo-carbonaté (sidérose) puis gréseux
de plus en plus grossier".

Cette succession correspond 4 un enchdintment de paléoenvironnements
qui passent progressivement de l'un a l'autre:

- environnements fluvio—torrentiels 4 fluvio-palustres du mur liés

a4 une reprise du transit détritique de la bordure vers le centre du
bassin, dans un cadre tectonigue actif}

- environnements fluvio-palustres et palustres de la veine: phase
d'accumulation végétale a 1l'abri du btransit déftritique qui se ralen~
tit;

-inondation progressive du bassin, gagnant du centre vers la bordure,
provoguant un ennoyage des milieux paluétres gui tendent vers des en-
vironnements lacustres peu profonds a faciés argilo-silto-carbonatés;
- phase de comblement par des matériaux silteux puis sableux qui pro=-
gradent de la bordure vers le centre du bassin. Les faciés sont
d'abord ceux d'un delta sous-lacustre, puis deviennent progressive—
ment franchement fluviatiles.

Des arguments sédimentologiques et palynologiques conduisent & pro-
poser une hypothese pour expliguer le caractére rythmique de cette
séguence globale. La succession des faciés s'interpréterait, pour
l'essentiel, par les variations elles-memes rythmigues de la vitecse
de subsidence. L'accélération de la subsidence, parfois brutale, se-
rait & l'origine des faciés du mur, les autres apparaissant avec la
baisse progrescive de la vitesse d'affaissement du fond.

CROOK, KEITEH, A.VW., Department of Geology, Australian National Uni-
versity, Canberra, Australia

SEDIMENTOLOGY, LITHOGENESIS AND CRUSTAL EVOLUTION

The nature and evolution of continental crust is seen either geochemically, as
resulting from igneous and metamorphic processes, sediments being a superficial by-

product; or tectonically, as a sedimentary-<tectonic construct, magmatism and meta-
morphism being local and derivative phenomena.
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The geochemical evolution of the sedimentary part of continental crust involves
isotopic systematics, geochemical mass balance, total sediment volume and secular
changes in proportions of sedimentary rock types. Tectonism enters only insofar as
geosynclinal and platform components are discriminated.

The tectonic evolution of continental crust involves plate movements and con-
comitant sedimenta*tion. Tectonic control of sedimentation: rock types, distribu-
tions, facies and sequences, is well recognised. Processes by which tectonism
controls sedimentation and constructs continental crust are becoming better under-
stood.

An accurate picture of the composition, mode of construction and evolution of
continental crust must combine the geochemical and tectonic perspectives. Sedi-
mentology and lithogenesis can effect this nexus, through data on bulk chemical
compositions of sediments in relation to facies type and tectonic setting, thereby
elucidating the chemical consequences of tectonic processes and the sedimentary
contribution to metamorphic terrains and anatectic magmas.

Climate also influences sedimentary facies and compositions. Its significance
in crustal evolution is conjectural, but can be assessed similarly.

ROB CROSSILEY, University of Malawi, Malawi

TERMITES AND ANTS: THEIR ROLE IN THE GENESIS OF SEDIMENTS IN THE
TROPICS

In Malawi, termites and ants move sediments to the surface at rates
of hundreds to thousands of kilograms per hectare per annum. These
insects remove significant amounts of material from the regolith in
the course of their excavations to reach groundwater. It is argued
that the long-term operation of this process results in the clayey
sand, commonly overlying a stone line resting on regolith, which is
typical of many soil profiles in the tropics.

This thesis is illustrated by an areally extensive 5m thick sedi-
ment sequence from the Malawi rift valley which includes fossil
termite mounds and horizons of Early, Middle and Late Stone Age
artefacts. The upper 4m of the sequence comprises red clayey sand
which is interpreted as sediment carried to the surface by termites
(termitite!). Ants are shown to play a similar, though areally
restricted, role in the development of sand profiles.

Recognition of the considerable sedimentological impact of these
insects is important in the interpretation of tropical terrestrial
cover sequences and also carries implications for the characteris-
tics of sediments eroded from tropical areas.



DELFAUD Jean, KAZI-TANI N., Université de Pau et des Fays de 1'Adour,
Pau-Trance; ABED 3aid, AIT QUALI Rachid, HERKAT Missoum, Université
Science et Technologie Houari Boumedienne, Alger, Algérie

UN BASSIN INTRAPTAQUE LIE . DES DECROCHEMENTS: LE SILLON MESO-CENO-~
Z0IQUE DE L'ATLAS SAHARIEN AILGERIEN

A l'intérieur de la plaque africaine, au nord des synéclises sahariennes, se developpe, en
Algérie, une .chaine qui résulte de la deformation d'un systeme complexe de sillons :

le bassin atlasique.

1E CADRE STRUCTURAL : Ces sillons ont deux branches : des secteurs en extension,
orientes N 40 E, et des zones de decrochements E-W. Les mouvements decrochants,
liés a la derive de I'Afrique vers I'Est (KAZI-TANI et DUEE, 1982) constituent le moteur
genéral. Localement (zone de Laghouat par exemple), ils engendrent des pull-aparts
décakilométriques. Localement, le sel accumulé lors du rifting initial (Trias) détermine
des mouvements d'allocynése qui perturbent la sédimentation toujours tres active.

LE REMPLISSAGE SEDIMENTAIRE : L'epaisse série (plus de 10.000 m) se decompose
en megasequences (DELFAUD et KAZI-TANI, 1983) qui correspondent a :

- L'ouverture du bassin et la migration centrifuge, vers le nord, d'un sillon dissymétrique
(Lias). Au Sud, ce sillon prend naissance le long des décrochements atlasiques.

- 3 cycles meésozoiques ou interferent eustatisme et subsidence. Les maximums de mon-
tées eustatiques se situent au Bajocien, a I'Aptien, au Turonien. Les marnes a Ammonites
sont les depdts les plus profonds, encadrés de récifs. Le comblement est realisé par
des deltas tidaux de zone climatique equatoriale.

- La fermeture du bassin et sa migration centripete vers le sud au cours des plissements
cenozoiques. Ce mouvement symetrigue de I'evolution liasique, engendre des séries tour
a tour phosphatées puis continentales dont les derniers depdts sont” cantonnés & une
étroite bande le long du décrochement Sud-Atlasique.

Ce systeme s'étend a tous les Atlas du Maghreb, de I'Atlantique a la Mésogée. Il traduit
la deformation de la plaque africaine affectée du jeu contradictoire des tensions tethy-
siennes et atlantiques.

DEUSER W.G.,Woods Hole Oceanographic Institution, Woods Hole,
Mass., USA

CHEMICAL AND ISOTOPIC FLUX VARTATIONS FOR PRESENTLY ACCUMULATING
DEEP-SEA SEDIMENTS

Several years of continuous sediment-trapping experiments in the
North Atlantic have shown that the accumulation of sediments in
the deep sea is quite variable on both intra- and inter-annual
time scales. Even in the tropies, which have minimal seasonal
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variations, mass flux differences of a factor of three were obser-
ved between successive sampling periods, and of a factor of six
within a year.In the subtropics variations of up to a factor of
seven were measured. In all cases the flux variations are ultimate-
ly triggered by variations in the primary production of the surface
waters. The species composition of skeletel parts of plankton in
the accumulating material is highly variable with time, with
abundance variations exceeding several orders of magnitude in some
cases. The stable isotope composition of skeletal carbonates formed
above the thermocline varies seasonally. In spite of this the
chemical composition of the sinking material is remarkably constant
throughout the high and low flux ‘periods. Major, minor and trace
elements are closely correlated to organic carbon. This correlation
applies even to radioisotopes formed in the water column and pre-
viously thought to have a constant downward flux. Our results
suggest that the activities and products of pelagic organisms

exert an overriding influence not only on the production of
particles in the open ocean, but, equally important, also on the
removal, packaging and downward transport of inorganic particulate
and dissolved chemical species.

DICEA OPREA, TAWAS MIHAI, LUNGU ANGELA, GHEORGHIU GEORGETA,
TONESCU GEORGE, BARDAN VIRGIL, ALEXANDRESCU WMEDELENE, POPESCU
MOISE, POFESCU MNIHAI, Interp. for Geol.Geophys.Prospect., Bucharest,
Romania

STRUCTURAT~DEFOSITIONAL MODELS OF THE PANNONIAN FORMATICHS OF THE
ROMANTAN SECTION OF THE PANNONIC DEPRESSION INFERRED FROM THE
JALYSIS AND INTERPRETATICK OF REFIEXION SEISMIC PROSPECTING

'he specific conditions of the deposition of Pannonian formations
on a pre-existing,extremely rupged and varied relief led to the
formation of various litho-stratigravhic and structurzl traps
favouring hydrocarbon accumulsations.

the analyses of the characteristics and confipguration of seismiec
section reflexions hove allowed the separation of seversal seismic
sequences that have been interpreted as depositionsl sequences
delimitied by unecnformity surfaces.

The extremely diverse confipuration of the reflexions in the Pan-
nonian formations has permitted for depositional,deltaic, basin,
snelf,channel facies to be inferred,

Detailed obnervatinrs of geismic sections hnve shown that the lan-
nonian fermations h ve not heen affected by fold teclLonics, the
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strucbural elements noticed in the region being specific of settle-
m'nt, moulding or gravitational sliding tectonics.

Besides the traps born in tuis way, in the Pannonic Derression
stratirraphic trass have been repistered, comected with pinching-
outs, screenings under and above unconformities, alteration zones
or deltaic lohes. ‘

DISTANOV U.G.,ALL-Union Geological Institute of Industrial
Minerals,Kazan, USSR

THE HISTORY OF SILICA ACCUMULATION IN THE MESOZOIC-CENOZOIC

The widespread regional distribution of the climatic, paleogeographi-
cal and paleovolcanic conditions throughout the Mesozoic-Cenozoic,
which favoured the increased input of dissolved silice into the ba-
ging (along with the relative decrease of the terrigenous material
input), conditioned the contemporaneous silica accumulation in vario-
us regions of the Earth and the restriction of siliceous sediments
to particular stratigraphic levels.

The gilica accumulation in platform seas was most intensive in the
Santonian and Campanian time,in the Pgleocene and Eocene.If was most
extensive in the East-Buropean and West-Siberian basins,gignificant
in Middle-European, English-Parisian and less notable in the Middle~
Asian,North-Africen and Arabian basins.The major silica accumulation
in geosynclinal sees of the Pacific fold system took place in the
Early and,particularly,in the Middle Miocene and also in the ILate
Miocene-Pliocene.It was intensive in Kamchatka, Sakhalin,the Cordil-
lera and the Andes.The notable stages of silica accumulation within
the Alpine-Mediterranean fold system were those in Cenomanian,Oligo=-
cene,Cenozoic (the Caucasus,the Carpathians) and late Miocene (Gr.
Atlases etc.). )
Ya. A, Rozdanov,M.A.levitanov,A.I.Lisitsin (1977) distinguish Eocene,
Miocene and Recent global epochs of silica accumulation within the
ancient ocean sediments. *

IMCTAHOB ¥.T., BececowsHHii HayuHo-HCCJIeNOBATENbCRUN MHCTUTYT Te0Jo~
TUY HEMETAUIMYEeCKUX MOJEe3HHX HckomaemiEx, r.Kasans, CCCP

WUCTOPIA KPEMHEHAKOILIEHWI B MES030E-KARHOSOE

KmmaTtndeckne, naneoreorpafuieckie, NaleoBYIKAHHYECKAS ONTHMYMH,
OCyCIOBMBIME MOBHUEHHOS HOCTYILIEHMEe B GacceliHH DacTBODEHHOTO KpeM-
Hesema {OpH OTHOCHTENLHOM JMEHLUEHNM DPEHOCA TEDPHIEHHOIO MaTepH-—
ana) B HCTODUE Mes030A-Kaltgoscs HoCHIM mApPOXEH peruoHalbHH Xa-
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pakTep, 9TO OCYCGJOBIIO CHHXPOHHOCTE KpPeMHEHaKOIUICHEA IJiA pasiud-—
HHX PervoHOB 3eMwm, NPUYPOYEHHOCTH KDPEMHHCTHX OCAIKOB K OIpEeneseH—
HHM CTpaTUrpajuyecKuM ypoBHAM,

B mnar@opMeHHRHX MODAX KPEMHEHAKOILUIEHHE HamOonee MHTEHCUBHO IpOABH-
JIOCh B CAHTOHCKWiIl M KammaHCKuil Bexa, B DaJeoleHe W 3oueHe. Haw—
Sonpmmit pasmax oHO EMeJo B BocroyHo-EBpomeiickom u SanamHo-CrGupc-
KoM OacceiiHax, sameTHO NpOABRJoCh B CpenHe-EBpomelickoM, AHnIo-la-
DHRCKOM X B Mennmeil crenemm - CpemgHe—AsmarTcKom, CeBepo-AfpHKaHC-
KoM ¥ ApaBuiicKoM Gacceliiax. B IeOCHHKMHAJIBHHX MOPAX THXOOKEaHC—
KOT'0 CKIAndaToro oOpaMmIeHMA OCHOBHOE KPEMHEHAKOIUIEHHE IPOACXOMIAIO
B paHHeM M OCOGeHHO CpeIHEeM MUOIeHe, a Takke B NO3THEM MAOLEHE—
wmonere. OHO WHTeHCHBHO IpoTexano Ha Kamiarke, CaxammEe, B Kop-
muibepax # AHnax. B npemenax Anpmitcko-CpemdseMHOMODPCKOE CRIamua—
Toil CHCTEMH 3TamH 3aMETHOTO KpeMHeHAKOIVIeHHA NPUXOMIIMCH HA CeHO-
MaH, OJHIOLEH ¥ KaiiHosolt (KaBxas, Kepnat) ¥ mosmmm#t mmouen (B.
ArjacH u gp.).

B npeBHNX ocamkax OKeaHOB, Kak mokasano 10.A.Bormamoeem, M.A.llepu-
TaHoBEM, A.U.JmcmmmEum (1977), BHIENANTCS 30LEHOBad, MIOLEHOBad

M COBDEMEHHAd IVIOGaJbHHE DIOXM KPEMHEeHaKOIUIeHWA.

DOBROVOISKAYA T.I., Institute of Mineral Resources, Ministry of Geo-
logy of the Ukr °3R, Simferopol, USSR

THE GEOULOGICAL FORMATIONS OF THE CRIMEA AND ITS ANALOGUES IN THE
MEDITERRANEAN BELT

The Crimea is & part of the Mediterranean belt with which it is clo-
sely connected in structural respect and by the geological develop-
ment history. The upland Crimea together with the Kerch Peninsula is
regarded as Alpine geosyncline fold area, while the plain Crimea is
considered as a fragment of the Scythian plate.

Within the limits of a geosyncline-fold area of the Crimea in the La-
te Triassic, Early and Middle Jurassic the following formations are
distinguished: flysch, -flyschoid-typhogenous, basalt-andesitic, gab-
bro-diorite-plagiogranitic belonging to the early geosyncline stage
of development. For the late geosyncline stage of development the
following formations are characteristic: reef, conglomeratic-psammi-
tic, calcareous, flysch carbonaceous, flyschoid-aleuritic-conglome-
ratic, chalky, siliceous-carbonaceous ones. In age, the formations
range up to Upper Jurassic, Cretaceous and Paleogene. At the oroge-
nic stage of development (Oligocene-Pliocene) grey-coloured argillo-
calcareous-sandy, molassic, marine-grey-coloured, molassoid grey-
and red-coloured formations were formed. Within the limits of Sey-
thian plate it is possible to distinguish the lower structural sta-
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ge: Riphean-FPaleozoic fold formation. The Riphean rocks - chlorite-
sulphuric, muscovite-chlorite-quartzy, epidote-muscovite-chloritic,
actinolitic shales are closgsely related to the shales of "Dobrudzha
and Miziiskaya plate". Paleozoic complex is represented by quartzi-
tic sandstone, phyllite, volcenite, spilite, diabase, andesite. On the
whole, the rocks of a fold base form the group of formations of me-
tamorphoged rocks. The upper structural stage (sedimentary cover) is
represented by the group of carbonacecus-terrigenous and terrige-
nous motley-coloured formations of Cretaceous-Paleocene and Neogene
age. Such groups or similar to them groups of formations cen be dis-
tinguished also in another fold system of the Mediterranean belt, the
basic process of development of which was intense formation of Early
Mesozoic geosyncline troughs in zones of highly crushed Earth's
crust (troughs of the eastern Caucasus, Piedmonte zone of the French
end Swiss Alps, Lodo-Kamcha in Bulgarie and others).

JIOBPOBOJBCKAA T.M., NeEcTHTYT MAHEDANEHHX pecypcoB Mmareo YCCP,
r.Cnvgepononat, CCCP ’

TEQOTWYECIIE GOPMALIMN KPHMA M VX AHAJIOTH B CPEIISEMHOMOPCKOM IOACE

Kpum =XomuT B cocran CpenrseMHOMOPCKOTO MOSCZ, C KOTOPHM TECHO CBA-
8aH B CTPYKTYDHOM OTHOWEHWY M MCTOpHE# TEONOIWYecKOTO DAa3BATHSN.
Topauit {pum PvecTe ¢ HepYeHCKMM OOJYOCTDOEOM OTHOCHTCA K ANEnwmitcxoll
TeocnHIMHANEHO crIanyarot oCnacTH, DarHWHHHIL - pAcCMATPMBEETCH
Hax fparmeHT Cemfcxofl MIMTH.

B npenesie¥ TeOCHHIIMHAIEHO-CRIANYATOR 00JaCTH Kpuma B NO3THEeM Tpu-
ace, nannell ¥ cpenmpell vpe BumemAwTcA GuMuesas, CMUOMTHO-TYEOTEH-
HoA, OR3IET-apnesnTonas, Irad0po-IMopUT-IJAaTvorpaHdToBas ¢opMayy,
OTHOCAMIECA K paHHeTeOCUHXINHaMEHOR cTamny pa’puTus. JIA MO3IHereo-
CUHRATHANEHOL CcTemuM DA3BUTHA ¥apakTepHu: pHEopas, KOHIJIOMEPATO-
necuaHYioLen, M3necTHAROEBad, fumMueras-xapdoHaTHas, §/mmormHO-ases-
DATO~-KOHIVIONEDATORaA, MEJI0EAA, LpemMHMCTO-XxapOonatras dopmammn. B
EO3DECTHOL OTHOWEHRNH OHM OTBEY2iT FEDXHENDCEWM MEJOBHM ¥ Najeore-
HOTH.: 00D&30LaHNAM. B OPOTeHHY® CTEIMD DA3BATHS (O0JMIONEH-ILHONEe-
Homoe ©—perf) CopvMDORENVCE CEDPOLEETHAA, W3BECTHAKOBO-IVIMEACTO-NEC-
YeHad, DJIHCCD;J:;E MOPCKéA CEDOUBEeTHasd, MOJAacCoMaHas Cepo- a Kpac-
HOIEeTHAA ¢opManyy.

peneaax Civdcroll NJMTH PHIENAETCA HUXHMA CTPYXTyPHUll sTar: pu-
-IIAJIE 030jicKoe CRAANYATOEC OcHoBaHMe. Pudelickme MOpoOIH XJIODAT-cE-
ponwro_we, iy CKOBUT-XJIOPW TO-IKPADIEBHE,, BIOUIOT~HMY CKOBIT-XIODATOBHE,
AXTYEOJDITOBHE CJaHIL JM3KW K clabmem JoGpymmn 7 [wsnitcxofl nmim-
T . [lareozoficknit xoMnnexc NPEmCTABNEH KBADIATOBUIHHMYA TMeCcYaHWKamm,
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nwmTams, ByJKaEATaMd, COMMTamA, Iadasavy ¥ asmesdTavd. B 1escm
OOPOAH CHJAANYATOrC OCHOBaHWA oCpasynT rpynny fopmarmit meramopdwso-
BaHAHX IOPON. BepXmu#t cTpyTYpHH sTar (ocamounuit wexond) mpepcrap-
Jen rpyaonoft xapdonarﬁo—-z:eppareﬂaux A TEPPATEHHHX OeCTDOMBETHHX
§opman@ii MeJ-DaneOTeHOBOTO W HEOT'EHOBOI0 BOB3PACTA.

Taxve Wi G/M3KAe K HAM Ipynmy Gopuanifi MOKHO BHEEJMTE ¥ B LDYINX
CRAANUATHX cucTeMax Cpen¥3eMHOMODCKOTO mofca, DJIABEHM IDOIECCOM
DasBETHA KOTODHX ABUJIOCE WHTEHCUBHOE 00pas30OBaHMe DanHeMe3030icKnx
TeOCHHKIMBANEHEY TPOTOB B 30HAX NOBHUEHHOR DasmpoGAeHHOCTA 3emMHOM
ROpH (OpormOu BocTouHo# wacTw B.Kaekasa, IlreMORTCkas 30Ha @pamHIys—
cxAx ¥ lseltmapcrux Arsn, Jomo-Kavda B Boxrapwy m mp.).

\

EINSELE, GERHARD, Geologisches Institut der Universitdt Tiilbingen,
FRG

WEATHERING AND EXPANSION OF MESOZOIC MUDROCKS IN SOUTHERN GERMANY

Gravitational compaction and diagenesis have reduced the porosity of
fresh, non-swelling Triassic and Jurassic mudrocks and shales to
about 20%. Their weathering near the land surface is chiefly due to
loss and uptake of water above the capillary zone of the ground water
table (in joints). Partial and anisotropic shrinkage and subsequent
swelling surpass thermal or elastic deformations by 2 to 3 orders of
magnitude and create new discontinuities. Suction pressure during
dérying, .dependent on the relative humidity of the air within the
weathering profile, can exceed the maximum geostatic stress and
therefore destroy particle bonds and initiate slaking. Evaporaticn
at the surface ‘of exposed fresh mudrocks also creates strong hydrau-
lic gfadients between deeper situated rock or water-filled joints
and enable substantial water flow through the otherwise nearly
impermeable rock. Thus, near a water table, deep drying is prevented,
but without groundwater, it is promoted. "Horizontal slip faces" may
be triggered by elastic rebound at valley slopes, but also modified
by long-term expansion of partly weathered material. At present,
rapid weathering occurs only at freshly cut river banks or man-made
excavations. Some consequences for the stability of road cuts and
for the use of differently weathered mudrocks in earth-dams have to
be considered.



ELISEEV A.I. Institute of Geology, Komi Branch of the Academy of
Sciences of the USSR, Syktyvkar, USSR

FORMATIONS OF JOINT ZONES OF PLATFORMS AND GEOSYNCLINES IN PALEOZOIC

On the basis of global comparative formation analysis, two joint zo~
nes of the platform-geosynclinal boundaries in Paleozoic, pericrato-~
nic and perigeosynclinal, were established. Prior both zohes were con-
gidered as a "miogeosyncline". The pericratonic zones have formations
closely resembling platform sequence. They differ from typic platform
formations by greater thickness, stable widespreading along the geo-
syncline and often by a sharp variation across the stretching. There
are regular alternating sequences (cycles) of the formations in all
the joint zones, similar to platform cycles. Such sequence is caused
by the subsidences and uplifis, transgressions and regressions. Thusa,
the pericratonic formations are affected by a platform and a geosynec-
line. The perigeosynclinal zones have various true geosynclinal for-~
mations: shale, flysch. The formational sequences is irreversible:
each formation is unique and not repeated in the sequence. Such sequ-
ence is caused by the oriented development of a geosynclinal basine:
initial subsidence = maximum subsidence - inversion uplift.Such zones
differ from true geosynclines by weakly expressed volcaniam,
According to the composition and structure of formational sequences,
three types of joint zones are stated: Vest-Uralian, West-Tasmanian,
and East-Andian. All these types of zones are forms of a unique tec-
tonic process, but in different physical-geographical conditions.

ETCEEB A.M.,VA-r reonormm Komm Qumana AH CCCP, r.CHKTHBKap, CCCP
GOPMAIDM 30H COWIEHEHLI TUIAT20PM ¥ TEOCHHKIMHAIE! B TANEQZ0E

[lIaHe TApPHHIT CpaBHUTEJbHH? (DOpMAIMOHHHH aHAJIW3 MO3BOJM YCTaHOBATE,
9TO. B COWIEHEHHAX MIATPODM # PEOCHARINHANE{ BHASJARTCHS IBe 30HH: Ie~
DEKDATOHHAA W MEPHTe0CHHKINHANEHAS - paccmampnnaemue O6HYHO HOX eXnu-—

HHM HasBaHWeM "MMOT'€OCHHRJIMHANL".

B INeprKpATOHHHX 30HAX DA3BHTH (opMaimy, MMemiMe MHOT'O OCNETo € IJaT-
(opmeHHEMA, OT TUNOHMYHO MJIATOODMEHHHX 3TH 30HH OT/MYanTCH MNOBHIEHHO?
MOUHOCTED OTJIOXEHW, BHIEDEAHHOCTHK (JopMallmit BIOJEL mpEAeTanuel Teo-
CHHKJIMHAMM W YacTo Pe3KUM MX M3MeHeHMeM B KpPeCT NPOCTHpaHRA. Bo BCex
COWIeHEHNAX TaKde 30HH XapaKTepH3yuTCH SaKOHOMEeDHO# HOBTODPAEMOCTER
dopmarmit, T.€. OUKIRYHOCTHD IIATPOPMEHHOT'O THHA, OGyCJIOBIEHHO
NperIe BCero IOrPYXeHMAMM M NONHATHAME ¥ CJAEIyBDIAMY 38 HUME TDaHC—
TpeccmAMA I perpeccuAMM. XapaxTep fopmanmii 8THX 30H CBA3SAH C KX Ia-
JIEOTeKTOHNIECKUM MOJOREHMEeM: OHM KCIHTHBANN BJMAHME Kak IIATHODMH,
TaK ¥ TeOCHHEINHAIM.
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B mepureoCHMHKIMHANBHNY 30HAX DACNPOCTPAHEeHH TUMMYHO IeOCHHEJMHANBHHE
(opMarii (pasMYHHe CJAHIeBHE U dmmuesue) . @OpMAITMOHHHE DAXH 3THX
30H BO BceX COWIEHEHMHAX o0naNalT HeoOpaTVMHM XapaxrTepOM—HEIOBTODSAe~
MOCTEY IVIRBHHX (opMaumit B paspese. Tako# HopMAUMOHAHIl DAR OOYCJOB-
JeH HalpaBleHHHM pasBUTMeM T'eOCHHKMMHANLHOT'O OaccellHa: HaualkHOE
NOTpYyReHNe-MaKCUMANTEHOE OpoTndaHne~MEBEDCHOHHOE NOTHATHe. (OTiau4YmRe
BTUX 30H OT TMINYHO TEOCHHRIMHANBHHX (3BTeOCHHRIMHANIBHHX) COCTORT

B CJadoM DASBATMI B HUX BYJNKAEHMSMA.

[lo cocraBy ¥ CTpOeHMo (fopMmarmi 1 JOPMEITMOHHNX DANOB YCTE&HOBIEHH TPU
THRA COYIEHEeHW'': 3anamHOypaNbeKHdil, 3aNaNHOTACMAHCKHE H BOCTOYIHORH-
Iuitckmit, Bce aT¥ THIN SRITNTCH (fopMaMi NPOABIEHHS eRMHOTO TeKTOHH-
4eCKOTO NpOlecCa B KOHKDETHHX (U3HKO-TeOoTpafnyecKHX YCAOBEAX.

ENU E. I., Department of Geology, Univ, of Ife, Ile-Ife,
Nigeria

INFLUENCE OF TECTONICS AND PALEOENVIRONMENT ON THE LATE CRETACEQUS
CLAY SEDIMENTATION IN THE UPPER BENUE TROUGH, NIGERIA

The Late Cretaceous sedimentary sequence in the Upper Benue Trough
consists of seven formational units. Outcrop samples from the
type localities of these units were analysed by R-ray diffraction
for their clay mineral content. The composition and distribution of
the clay minerals are influenced by tectonics, relief and water depth.
Three main depositional phases are recognisable on the basis of clay
mineral assemblages, two of which are associated with tectonic
movements. The first phase, characterised by the presence of
chlorite, illite, kaclinite and interstratified clays is common to
Albian-Cenomanian sediments. This phase is succeeded by inter=-
stratified clays and smectite-rich, Turonian-Early Santonian
sediments.

The re-occurrence of chlorite, illite, in association with

kaolinite and interstratified clays in the Post Santonian sediments
constitutes the third depositional phase.

These clay mineral assemblages are indicative of two periods of
tectonism (Albian and Late Santonian) end an intervening Turonian-
Early Santonian period of quiescence in the Upper Benue Trough.
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FAYER M.M., Mogcow State University, Faculty of Geology, Moscow;
MAMONTOVA T,P., VNIGRI, Timan-Pechora Division, Ukhta, USSR

CLAY MINERALS AS RELATED TO FACIES ENVIRONMENTS OF DEPOSITION IN
DIFFERENT TECTONIC ZONES OF TIMAN-PECHORA REGION

The work discusses a fine-pelatic fraction of heterofacies Permian
and Mesozoic depogits of the region's platform part (Pechora syne-
clise, the zong of early catagenesis) and the northern Fore-Urals
trough (the Korotaikha trough, zones of middle and late catagenesia)
The research has revealed a connection between clay minerals as-
gociation and facies environment of deposition on the platform, with
none such relation observed in the trough.

On platform: (1) shallow marine (of normal salinity) terrigenous
clay rocks are characterised by a chlorite-hydromica -- smectite

set of clay mina§als paragenetically associated with both queartz

and greywacke clastics. There is a great deal of similarity between
clay associations in different lithotypes of the same age and deg-
ree of alteration; (2) kaolinite is a typomorphic mineral of the
rocks from continental humid environments, its ambundance and struc-
tural perfection being different in different lithotypes, which may
be attributed to the way it was formed; (3) authigenic chlorite is
not typical of the continental deposits with "mature" compo.aition
of clagtic components, its abundance growing and structure chang-
ing in order of decreasing maturity of clastic material; (4) in red
heterofacies deposits, smectite minerals are typomorphic; (5) in
lagoon-continental facies, in less "arid" climate, chlorite-smectite
group of minerals becomes widely spread, together with swelling
chlorites; (6) pyroclastics serve as a basis in different genetic
types for a number of newly formed and transformational minerals,

as well as for the formation of smectite, chlorite, chlorite-smec-
tite monocomplexes whose structural features are dependent not only
on facies-climatic environments, but also on the type of the asso-
ciated material.

QANEP M.M., MockoscRm# TOCYNapcTBEHHHY yHMBepcHTeT, reombax ,
r.Mockea; MAMOHTOBA T.Nl., Bcecowsau# Hedrsarofi HAITPU, Tmmano-
llevapckoe oTneneHwme, r'.¥xra, CCCP

CBASE TIVHNCTHX MAHEPANOB C QAIMAIRHHMA YCIOBAAMA QOPMAPOBAHUA
OTIOEEHA]! B PABHHX TEKTOHIYECKMX 30HAX TUMAHO-IIEYEPCKOTO PETVOHA

lisyyena ToHROMeMMTOBAA PPAKIMA PasROPAIMATBHHX NEDMCREX X ME30-
solfckix oTroReHmit naaTpopmenro# uvacTH permona (Ilewopckas CHEERIM3a,
30H2 HAYANBHOTO KaTareHesa) m cesepa llpexypanscroro nporméa (Kopo-
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TAUXWACKAS BNATHHA, 30HH CDEINHEr0 W MO3NHEro KarTareHesa). Pesymrrra-
TH HCCJENOBAHHSA NOKA3AJM HAJIWYME CBA3SH accoImaumfl IVMHACTHX MEHepa-
n0B ¢ (ammansHEME yoaoBMAM# PopMEpOBAREA OTAOReHH# HA maaThopme m
OTCyTCTBEE 9TO# CBASH B Nporude.

Ha miatjopme: I. MenroBomEO-MOpCKue (HOpMAIBHOH COJNIEHOCTH) TepDATEH-
HO-TIMHECTHE MOPONH XSPaKTePH3YOTCA XIOPHT-THLPOCADAE — CMERTHTO -
BHM HAOODOM TMIMHHCTHX MHHEDANOB B NapareHe3e ¥ C KBADNEBHM,H C Ipa-
YBaKKOBHM COCTABOM OCIOMROB. OGHapy¥wmBaeTcd GOJBINOE CXONCTBO
TJMHHCTHX accolmamumft B PasHHX JATOTHNAX ONHOTO W TOTO X€ BO3pacTa

@ CTeNeHH Npeo0pasOBAHHOCTH, 2. HaoamEmT ABIAETCA THNOMOPHHHM MEHE-
paioM NOPON KOHTMHEHTANBHHX IYMANHHX OGCTAHOBOK, €I'0 KOJNMYECTBO K
CTPYRTYDHOE COBEDMEHCTBO HEONMHAKOBO B pa3HHX AUTOTANAX B OOBACHAST-
ca cmocoGom ero fopmmpoBaHns, 3. AyTAreHHH# XIODAT HE XApaKkTeDeH IJA
KOHTHHEHTANBHHX OTIOReHMt co "3pesuM" COCTABOM OGMOMOYHHX HOMIOHEH-
TOB, €ro COLEpRAHAe YBEIWUABAETCA ¥ M3MEHANTCA OCOGEHHOCTM CTDYKTYDH
10 Mepe yMeHEBIeHWs 3peJIOCTH KJIACTOTEHHOTO MaTepHanrs, 4. B KpacHO=
IIBETHHX pasHoaryanbHHX OTIOREHMAX MAHEDAIH IDYIIH CMEKTUTOB ARIANT-
ca TunoMopfHuMm, 5. B JaryHHO-KOHTAHeHTanBHHX (AIMAX C yMEHBme-
HUeM "apHIHOCTE" KIMMATA MMPOKO DACHpOCTPAHANTCHA MAHEDAJH TDYINH
XIOPAT-CMEKTHTOB, pasdyxammux xiopuToB, 6. [IEpORAacTRYecKEl# maTepu-
&l B PASHHX TeHETWYeCKHX THNAX CIYEAT OCHOBO# VLA HENOTO DANA HOBO-
o6pazoBannit m TpaHCHOPMAIMOHHHX MAHEDAJNOB, B TOM WACHe A (HOpPMADO-
BAHHA MOHOKOMILIEKCOB CMEKTHTA, XIODUTA, XIODAT-CMEKTHTA, CTDPYKTYDHHE
0COCEHHOCTH KOTODHX 3aBACAT HE TOJNBKO OT barmarsRO-KIMMATIYEC KO}
006CTAHOBKM OGpa30BaHNA MOPOX, HO M OT THNA CONYTCTBYHHErO ALIOTHTEH-
HOTO MaTepuana. '

FEARY D.A., Australian National University, Canberra, Australia

A PROCESS-ORIENTED CLASTIC SHORELINE FACIES MODEL

The most-important factors controlling facies distributions on clastic
shorelines appear to be fluvial, wave, and tide processes. The overall
distribution and geometry of facies on any particular shoreline is a function
of the relative importance of these processes. The major facies characteristics
can therefore be represented by the location of the shoreline on a triangle with
fluvial, wave, and tide processes as end-points.

This triangular representation has the same end-points as the deltaic
process model proposed by Galloway (1975), and in fact the deltaic triangle
occupies the fluvial-dominated portion of the clastic shoreline model proposed
here. The wave- and tide-dominated portions of the process triangle represent

broadly defined barrier island/beach and estuary/tidal flat environments respect-
ively.
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The process triangle can only represent the relative importance of the
three major processes, and therefore cannot account for the difference between
low and high energy shorelines. This variation can be depicted on a third
"energy" axis, so that there is a continuous gradation from a low energy triangle
at one extreme to a high energy triangle at the other.

It may eventually be possible to construct a sufficiently large number of
idealised facies sequences to represent deposition controlled by the major
processes throughout the shoreline spectrum. Deviations from the idealised
facies sequence would result from the action of subordinate processes.

FRAKES L.A., BOLTON B.R., Monash University, Clatyon and LaTrobe
University, Bundoora Victoria, Australia

THE IMPACT OF CLIMATE ON THE GEOCHEMISTRY OF FINE-GRAINED MARINE
ROCKS IN INTRA-CRATONIC BASINS

The impact of climate on the rock record, as seen in the effects of
changes of sea level on shales in intra-cratonic basins, operates
through variations in geochemical processes in weathering, trens-
port, deposition, diagenesis and authigenesisof sedimentary materi-
als. High levels of the sea can be correlated with warm and humid
climates, and low levels with cool, dry climates in mid-latitudes;
the chemical differences in the sediments are related primarily to
the abundance of raifall. These are gseen in the differences in com-
position between black and non-black shales, which reflect the rela-
tive abundance of oxygen in the basin waters. In post-depositional
processes, the presence of oxygen is also important in determining
the rates of remobilization and precipitation of metals in particu-
lar.

FRITZ P. and FRAPE. §, K., University of Waterloo, Waterloo, Ontario, Canada,

CLARK W, B. ,McMaster University, Hamilton, Omtario, Canada

METHANE IN THE ROCKS OF THE CANADIAN SHIELD

W e A curious feature of the vein is the combustible gas which has been met with-

in large quantities in the workings. This gas, according to Mr. Lowe, is accompa-
nied by water containing calcium chloride solution. He says: "Two gallons of this
water furnished roughly measured, nearly a pint of very acrid and deliquescent salt,
chloride of calcium'". He furthet states '"the gas and water are principally confined
in large vups or cavities in the vein under great pressure....it" (the gas) "is met
within the deepest workings .... above the 8th level all water infiltrating into the
mine is pure lake water, whilst below that level is a zone of highly mineralized
water .... the gas i5 unequally distributed through the lower workings ...... it was
previously met within the 3rd and 6th levels."
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This is a quote in the Annual Report for 1889 of the Natural Geological and Natural
History Survey of Canada and summarizes what we have observed in numerous other
mines across the Canadian Shield. Deep ground waters in these crystalline rocks are
typically very saline €a-Na-Cl brines with total dissolve solids exceeding 250 gr/L.
They discharge from exploration boreholes and shear zones and are frequently accom-
panied by gases in which methane is very abundant.

Where does this methane come from?

- is its genesis related to the mining activities;

- is it a gas which has been trapped in these rocks since they have been implaced
or metamorphosed many millions of years ago and is a byproduct of high tem-
perature reactions.

- or does this gas originate in the deep earth and is slowly migrating to the
surface?

The deep-earth-hypothesis is strongly advocated by Gold and others for many natural
gas deposits and he suggests that leakage occurs primarily in tectonically active
areas although. it is not excluded in geologically stable environments.

Results of carbon and hydrogen isotope analyses on samples collected in operating
mines of the Sudbury (Ontario) basin indicate that the isotopic composition of the
mine methanes reflects a high temperature signature with $'3C values between -22
and -33 permil and S°H values ranging from -130 to -210 permil. These data appear
to exclude the participation of bacteria in their genesis.

Chemical analyses on gas discharging from borehole N3644 gave the following results
nitrogen - 77%; methane -~ 12.5%; helium - 6.3%; argon - 3.9%. The high helium and
argon concentrations probably reflect isolation within the rock mass for consider-
able time. At the time of writing of this abstract the analytical work was still
in progress, but the presentation will include a detailed description of these
methane occurrences and a discussion of major and minor constituents and their
isotopic compositions.

FROLOV V,T., Moscow State University, Faculty of Geology, Moscow,
USSR

GENETIC CLASSIFICATION OF MARINE DEPOSITS

The typification of marine deposits according to the method of their
formation has been introduced following the traditional Russian Geo-
logic method. The classification of genetic types of marine deposits
has been worked out., The four major genetic types, or genotypes, -
series, or classes, ~ are: 1) volcanogenic, 2) biochemogenic, 3) me-
chanogenic and 4) eluvial. They unite the rnaller genotypes - Zroups
(of which there are I3). They consist of genetic types proper ( of
which there are 45).The volcanogenic class consists of 3 groups and

9 types: lava-clastites and hyaloclastites - in the effusive group;

S types of tuffs - in the'exploaive group; volcanic eluvium and hy-
drbthermal dep&sits - in the hydrothermal group. The biochemical class
coneists of the 2 groups: biocgenic and chemogenic. The biogenic group
unite 7 genotypes: biohermic, mangrove, shell banks, planctonogenic
(lagoon, shelf and pelagic) deposits. The largest mechanogenic class
(5 groups and 20 types) consists of colluvial(collapse, talus, slump
and golifluctional deposits), wae (wae-breakers and wae proper de-
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posits), fluvial (8 types - underwater alluvium, tidal, longshore
current, on flow deposits, turbidites and types of different bottom
current deposits,for example conturites), quiet-water (3 types) and
submarine-glacial (moraines, isberg and shore ise) deposits. Under-
water eluvium unites 3 group and 5 types; physical eluvium - stony
ruins and beds of concentration, or perluvium; bioeluvium - ichni-
tolites, or bioturbidites; chemoeluvium - hard ground, or crets and
galmirolytites(glauconitites, phosphorites, pelagic red clay and
other lithotypes). Paragenetic assotiations of genotypes - parageno-
types (delta, mangrove, coral reef, deep water cone and other ) meet
certain physico-geographical environments, usually singled out as
cyclothemes,or cyclites, and they are unit cells of geoformations.
Singling out of genotypes of deposits and their paragenetic assotia-
opns is important methgd of paleogeographicel and mineragenical in-
vestigations and is necessery element of geoformational analysis.

GPONIOB B.T.,MlocKOBCKMit TOCYLAapCTBEHHHA JHUBEDCHTET, Teonpak,
r.MockBa, CCCP

TEHETHURCKAA KIACCHDMKAIMA MOPCKMX OTJOFEHMA

B TpamMIMAX DyCCKOil I'eojOTMM aBTOPOM MPOM3BeJleHa TEMA3ALMA MOPCKHX
OTJOKeHHt Mo cmocody ofpaloBaHuUA, BHIeJIeHH PeHeTHYecKMe THIH M pas-—
padoTaHa WX KJaccADEKanid, HamGosee KDYNHHEX TEHOTHUIOB, MMEOUHX DEHT
®KJacca, WIA DRJA, YeTHPe: BYJNKAHOTeHHH, GHOXEMOTEHHHH, MeXaHOTeHHHH
N BJOBAANBHHE, PAIH o6beIMHAWT GoJiee MeJKMe TeHOTHNH = paHra TPYHOH
(mx I3). Tpynnd COCTOAT M3 COGCTBEHHO reHoTHIOB (MX 45), B ByJKaHO-
TeHHOM pfAne 3 Tpynnu u 9 THNoB: B 3d@fiysusHoll rpynme  JaBORJAACTUTH
A THANOKJACTATH, B SKCMJO3ABHOK — 5 TunoB Tydos (WIaKoBHe KoHyca,
MAPOKJIACTHYECKAE MOTOKHM, TelpOBHE ,PEIYPTEHTHHE i TUIDOIKCILIOSABHHE
Ty(H), B THOPOTEDPMHO — BYJKAHMYECKHI DJIOBAA ¥ THIDOTEDMHHE OTJIOKEe-
HAs, BAOXeMOTeHHHI pAnl cocToMT 3 GuoreHsHoft (7 TumoB) m XeMoreHoi
(4 Tunma) rpynm. BuueaAwTcH GHOTEpMH, DAKYWHAKOBHE OAHKM, MaHTDOBHE,
MJISHKTOHOTEHHNE, GHOTEHHHe W AKTMBHOBOJHHE ¥ THXOBOIHHe (JaryHHHE,
3anajMHEO-llessHoBHE W NMeJardyecKde) XeMoTeHHHe oTJOXeHns, Hauboree
obumpHEii (5 rpymn M 20 THNOB) MEXAHOTeHHH PAN O0heNAHAET KOJTOBH-
amsHHe (OO0BaNBHHE, OCHIHHE, OMNOJ3HEBHe M COJMJUIOKIIMOHHHE), BOJHOBHE
( npuGoiiHHE M COOCTBEHHO BOJHOBHE), (VMBMANGHHE (8 THIOB; NONBOIHHI
ammoBHii, TYDOHIUTH, OTJAOXEHMA MDUJIMBHUX, CTOKOBHX, BIOJBOEpPETOBHX,
KOHTYDHHX ¥ IPYTUX JOHHHX TeueHw?i), TuxoBomHHe (3 Tina) m mapuio-
TaAlganbEHe (MopeHH, alicieproBHe M NpunaiiHHe) oTJAOXeHUsA, [TONBOIHHI
OJMBI BKJNUaeT 3 Ipymnd i 5 TanoB: usuveckuii 9J0BAI -~ KaMeHACTHE
pasBaJil U PODU30HTH KOHIEHCAIWMA MM MEepJoBHAi; GUOSJOBIE - HXHHTOJMA-
TH, WM GHOTYPOUTH; XeMORJIOBMII — TBEpIOe IHO, WM NMAHIWpPH, H TaJpMA-
poaTUTH (DaayrRoHMTUTH, (PocdopuTH, KbacHasdA OKeaHMUECKas DJMHA U JIpy-
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e JATOTHOH),. [lapareHeTHYecKUe ACCOLMAIA TeHOTHIOB — NapareHoTHAMNH
(menmTOBHIl, MaHIDOBHIl, MIAKeBHII, DPMOOBHII, DOMBONHOTO KOHyca BHHOCA H
Ipyrie )~ 0TBeuanT ompeleJeHHol (MIMKO~reorpadiuecKoil 0fCcTaHOBKe, OGHHY-
HO BHIOEJNANTCA KaK IAKJOTEMH WM MUKJMTH A ABJAADTCHA 3JeMEHTADHHEMI
Aqeliramp reofopMandii, BHOEJEeHUE TeHETHYECKHX THIOB OTJOREHMI A X
MapareHe THIEeCKAX accoliAaliii — BaxHHI METOX NaJeoreorpafduecKéxX W MH-
HepareHM4ecKux MCcaeloBaHMii ¥ HeOOXOQMMH! BJeMEHT (ODMaIMOHHOTO &Ha-
Jo3a.,

GALACZ, ANDRAS, Department of Paleontology, Edtvis L. University,
Budapest, Hungary

TECTONICALLY-CONTROLLED SEDIMENT TYPES IN THE JURASSIC OF THE
TRANSDANUBIAN CENTRAL RANGE, HUNGARY

The Mesozoic sequences of the Transdanubian Central Range were
deposited on a passive continental margin. The Jurassic sediments
overly thick Upper Triassic platform carbonates of spatially uniform
sedimentation. This is contrasted by Jurassie successions of high
sequential, sedimentologic and faunistic variability within short
listances. The sharp differemce can be due to a change in the tecto-
nic framework, which is manifested in the Liassic by block~faulting
and resulted horst and graben bottom topography for the whole area.
There are three main types of related mequences:

- Segmount seguences with episodic sedimentation of red, nodular,
stratigraphically discontinuous limestones;

- Trgnsitiongl segquences near the margins or at tha feet of the sea-
mounts with neptunian dykes, synsediment scarp breccias and coarse
biodetrital limestones originating from skeletal material swept by
currents from the seamounta;

- Intersegmount basin seguences of relatively thick pelagic lime-
stones and radiolarites, sometimes with resedimented biocalcareni-
tic intercalations.

hig facles patterm is especially clear for the Liassic, while for

the Middle Jurassic the topographic differences were mostly smoothed

out by subsidence into greater depth. This is indicated by the
appo'u.rqneo of radiolarites in the majority of the seguences.

The sequences are discussed in detail and are interpreted by
Alpine Jurassic and Recent oceanic analogles. As a conclusion, a
tentative reconstruction of the tectonic and sedimentary evoluticm
is presented.
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JAMES GEHLING. South Australian College of Bdvanced Education,Magill,
South Australia

SEDIMENTARY ENVIRONMENTS FOR THE PRESERVATION OF EDICARAN METAZOA OF
SOUTH AUSTRALIA

A1l known fossils of the Ediacara assemblage in the Flinders Ranges of
South Australia, occur within the Ediacara Member. This unit comprises
an anomalous set of facies within the late Precambrian (Ediacaran) Pound
Subgroup. While the Pound Subgroup largely represents shallow and
marginal marine deposition, facies of the Ediacara Member suggest storm-
dominated processes. Massive channelized and amalgamated sands include
mud clast conglomerates, dish structures and gigantic syndepositional
load castes. They pass laterally inte thick intervals of laminated
greenish silts, and upward into interbedded silts and sand beds, which
preserve the impressions of soft-bodied organisms. These sequences

are interpreted as shallowing-upward, proximal submarine-fan sediments,
passing up into storm-surge sand deposits, and capped by crossbedded
shel f sands. Animals occugying fine grained substrates, below fair
weather wave base, were entombed by storm-wave generated sand inundation.

The Ediacara Member is up to 400 m thick, where it was deposited over a
high relief (300 m) erosional surface cut into the underlying sediments.

GELLAT M.,KNAUER J,, TOT K., [I[peAnpHATHe N0 HOHCKAM H pasBexxe OOK—
CHTOB, I'.banaTOHJMAI®, BHP

MVIPODAIIMY TONCTWIAKUMX ¥ NOKPHBAKIMX IIOPOJ MECTOPORIEHWM BOKCHTOB
B TOPAX BAKOHb (BEHTPUH)

B Xole KOMILIEKCHOTO MSyYeHHES MECTODORIEHWI GOKCHTOB B BeHrpHE Ipen-
NpEATES N0 IONCKEM ¥ DasBelKe GOKCETOB OLEHWBADT CBASH MeXNy OOKCH-
TaME B HENOCDPENCTBEHHHME CJOAME IONOWEH ¥ KPOBIM. JUIA BHACHEHHA

9THEX CBAseff ONpeNeJANTCA TENH MEKpofalmi ¥ ¥3odpaKaeTes HX pacupelie-
JieHEe B MPOCTPAHCTBE HA KApTaX pasHHX macuTadop. BuIeseHH pasHHe
THIH MEKpodauMit DONCTHIADIMX K NOKPHBAKMHX TOPON GORCETOBHX MECTO-
pornenuit B ropax Baxows (Yadmycra, Xemumda, Mxapxyr, Ammonepe u He-
KaCeHTIEPIE).

OrJoReHEs GOKCHTOBHX MECTOPOEIESHHE OTJMYADTCA MO CTpaTATpaimdecKoMy
OONOREHAR, HO CXONHN B TOM, YT0 OHE NONCTHIADTCA TDHACOEHMA OTJIOXe—
HWAME. B 3TEX OTJOXEHHAX &BTODH yCTaHARNMBADT (amwm sodepa. B crpoe-
HAE OEKIOTEMH BHIEJASeTCA "Tiansewft Noromut"E "mepeXomuue cIom" (Mex—
Iy IZAPHHME NOJOMATAME K ¥3BECTHARAMH Tna Jaxwrelin). B morpupammmx
mopolax BHIENANTCHA Clelynume (amdm:

- dammm BepxHEemeaoBoft dopuarwm Afika (TopfAHoe GonoTo, JaryHa, BHCH-
Xammas JaryHa) — Ha MeCTOPOXNeHMH XammMoa;

- (amm BepxHemenoroft fopmammm YexGams (mofiMerHOe 03epo, BHCHXANmEE
noitMerHoe 03epo, GONOTO, pEYHAH OTMenhb) Ha MXypKyTe;

- (amme soneHopoi fopmammm mspecTHAra Cén  (oTmEypoBaHHAM JaryHa,
OTKDHTAH JATryHa, NpUOpeXHAd YacTh JATYHH, NECYAHHE OTJAOXREHHA CHJIO-
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HOB pH(0B, 30HA Geperopo? (Jamuy, OTKPHTHI meswd) Ea Bakowncemone;

-~ GONMOTECTHE, JATYHHHE M BUCHXAKIVE JATY!HHe Qauyy ¥ Janee BHI'e-
YIOMAHYTHE BOLEHOBHEe fanrym Ha VexaceuTieDAS;

~ fangw cpenHemesioBoft fopvanvy Tew pa wecTope¥ZeHmy Amronepe.
B oTyEWMe OT NpeALUYIMX MECTOpPOFienr®, HA MeCTCOpORZeHHy 'iaomycra
OCKCWTH NPWYPOYEHH K JIRYM TODE3OHTAM HA KOWTAKTE BEDXHEI'O Tpraca u
BEPXHET'O MeJa M MEXLY OTJOXEeHVAMY RepXHero MeJa ¥ B0leHA. ABTOpAMK
31€Ch NMOKABAHH MAIME IJABHOTO ,OJOMYTA ¥ CJOEE KécceHa (WacTruno
Maine aobepa), COCTABNAOWYX INMOKOIBY T.l. HUXHETO GOKCKTOHOCHOTO I'O-
pH30HTA M (haury xporay meJsopolt Mhopmanpe Y 3BECTHAKA Yrog (marywa,ped,
nepejH¥ xpalt pmfa, NecuaHHe OTJOXEHVA CKJIOKOB DHFA, OTKPHTH? B847KR).
V3BecTHAKY JToy OJLHOBPEMEHHO IPELCTARMANT coCof TMOJLOWNBY BEpXHETO:TO-
PH30HTA, B KpORJe GCKCHTOB HAXOIATCA NpUdpexHHe TlecUaHHe, IAaNeyHue
CTOY ¥ PABHHE JATYHHHE (hanuy 2onena,

Myxpohanuy F3RECTKOBHX MOPO/- WINHCTPYTORANH CHVMKAME MIAHOBY

Apangss Manry® JAKT HOBMOYHOCTH PEKOHCTPYFI ORATH MAJCOreO0rpATMO LAHNHX
TeppuTepuit, TocTPOEHH IIANe OreOrpaduecKye XANTH CEHOHA ¥, MepPROro ATa-—

Ta CDeAHETO 20leHA HA MeCTOpOFJenry Hadmyera, KpOMe TOrO,KapTa cpel-

HETO BTANA CP2IHETO BOLEHA HA MeCTOpOoXieHry BakoHbocnbm. IIpy E3ydeHuy
MAany TPAHCTDECCHBHHX CIOEB MOMHO YCTAHARNYBATE MODHOMOIMED MOREPX10C—

TV parne’ cywu. D CBASK C BTHM HA 04FO™ TEDDHTCDHY MOYHO OKOHTYPHBATE
¥ GOXCHTOTOCEHE CTPYKTYPH. CUiTOBpeMeiio 39TO YBABAHO ¢ DASRNTHEM Haiwi
YHA3HBAWNVX HA JORYWEV OOKCYTOR.

GEORGIEV, VALENTIN, Geol,Inst., 3ulg. Acad., of Sei., Sofia,Bulgaria

FROCESCES OF CARBOUATE LITHIFICATICH OF [ICTOCEHE :EDIIENTS IN
THE WESTERN BLACK SEA CHELF

Lithified sand sediments of Upper Holocene age (lzss than 3000 yr)
are established in the littoral zone of the Bulgarian 3lack Sea
shelf, The lithification took place as a result of intenzcive pro-
cesses of deposition of carbonate cement. The lithified cediments
form the whole underwater bank Chimcvo (a ancient beach ridge in
the Burgas Bay, water depths 7-14 m), or they are found out ac nar-
row ridges, situated' at water depths 0-3,5 m'along the big beach
accumulative forms in the 3ay of Alepu and a2t Shkorpilovtzi,

According to their carbonate content (carbonate biogenic frag-
nents and cement) and mineralogical compocition of the terrigencous
component the lithified sands varies from carbonate sand:tone (1lit-
arenites, arkose and subarkose arenites and quartzarenites) to bio-
calcarqpitic'sandstone or even biocalcarenite, According to-the
grain size data the insoluble constituent of the lithirfied conds
are similar to the beach sands, A similarity in the mineralozical
60
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composition and in the character of the quartz grain surface textu-
res of the lithified cands and of the sands in the adjacent beach
accumulative forms was found out., The carbonate cement is composed
only of high magnesian calcite (13-14 mol % I-IgCO.s); deposited in two
generations, The first generation is represented by symetirical rim
cement (sparite in éhﬂnovo, micrite in ihe other localities). The
second generation is represented by intergranular micritic cement,
which partially or completely fill in the intergranular pores., Ac-
cording to its features the studied lithified sands are similar to
the "beach rock", which-have a wide distribution in the littoral zo-
ne of the tropical seas,

The carbonate cenentation of the studied deposites took place
during the Upper Holocene, although we should not exclude the possi-
bility for the continuation of, a similar process in some beaches
nowdays too. The established data proove that intensive processes
of carbonate cementation of littoral sands take place on the condi-
tion of a moderate climate in a continental,without tides, sea with
a lower salinity.

GEORGIEV, VALENTIN & KHRISCHEV, KHRISCHO, Geological Institute,
Bulgarian Academy of Sciences, Sofia, Bulgaria

EXPERIMENTAL MODELING OF SUBAQUEQOUS MECHANICAL ABRASION OF ECLIAN
QUARTZ GRAINS

In order to study the effects of subaqueous mechanical reworking of
eolian quartz grains wich are found very often in the Bulgarian
Black Sea shelf sediments,an experiment was carried out where the
effect of a high turbulent marine envirorment was imitated by

means of a laboratory shaker. Desert quartz sand from Sahara under-
go experimental abrasion for long time in containers with sea water,
After certain intervals (0, 50, 100, 225, 400, 800 and 1400 hours)
grains for SEM studies were taking out. :

As a result of the experiment it is established, -that the mecha-
nical subaqueous abrasion causes two different effects: 1+ The appe-
arance of impact subaqueous surface textures (most oftem big impact
depressions and V-shaped hollows), the same as the nature ones.

They are probably formed as a result of impact contacts of the
grains., 2. The grinding and rounding of the grain suffaces with eo=-
lian textures, which can be caused, most probably, by intensive
grinding under tangent contacts of the grains, The preservation of
the original eolian surface textures depends on the duration of the
experimental reworking, Totally disappearance of the eolian surface
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textures of chemical origin (precipitated thin layer of amorphous
silica) was egtablished during the first stage (50 hours) and the
first impact subaqueous textures are formed, Surface textures of
intensive impact abrasion and tangential grinding can be clearly
observed after shaking for 200-400 hours, After a experimental ab-
rasion for more than 800 hours the surface of the grains loose the
speciphic ‘eolian appearance and already totally have surface textu-
res of subaqueous origin. Relicts on the original eolian surface
textures are saved only in the negative parrts of the grains surface
relief,

IBBRAHIM, GHADA, M.S., Institute of Technology, Zafaraniya, Baghdad,
Iraq

MICROFACIES AND DIAGENESIS OF THE JERIEE FORMATION IN NORTHERN
IRAQ

The Jeribe Formation (Early Mioceme) consists of persistent Algal
boundstone. The algse are mainly of the coralline type from the
Lithophyllum group. Other microfacies include miliolids-bearing
pelletal packstone, and featureless mudstone.

The massive nature of the sediments as seen in the field, the
abundance of algal encrustation over pelecypode fragment and echino-
derms with the wide distribution of the boundstone may indicate an
extensive coralline-algal reefal facles associated with back-reef
lagoonal conditions which are represented by the pelletal packstone
and chemically precipitated mudstone.

The sediments of this formation underwent a series of diagenetic
processes such as dolomitization and neomorphism. Dolomitization
is of both early and late types and it extensively obliterated

the original texture of the sediments.

GOLBERT A.V., Siberian Research Institute of Geology, Geophysics
and Mineral Raw Materials, Novosibirsk, USSR

CLIMATES OF THE JURASSIC, CRETACEQOUS AND PALEOGENE OF SIBERIA AND
THEIR ROLE IN LITHOGENESIS

Zonal paleoclimates of the Jurassic, Cretaceous and Paleogene of
Siberia are reconstructed on the basis of the climate interpreta-
tion and the mapping on the paleogeographic basis of the region of
three groups of geological data: geological formations, particular
indicators of the paleoclimate (rock-mineralogical, geochemical,
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paleozoological and paleothermometry data) ‘and of paleobotanic (ma-
inly, palynological ones by restoring 'zonal typea of vegetation and
by comparing the reconstructed paleophytocenosis with their recent
homologues in the ecological-climatic structure). In the Mesozoic
and Paleogene Siberia was located in two climatic belts:i paleosub-
tropic (southern regions) and paleomoderate (middle, high latitudes)s
The spreading of climatic belts and zones was NW-SE. The climate of
paleomoderate belt was warm, frostless (mean annual temperatures
12-18°C, season amplitudes 4-10°) and humid. The climate of paleo-
subtropic belt was characterized by higher temperatures (15-24°C)
and by lower humidity. In the Late Jurassic and Neocomian the cli-
mate was semi-arid, and in the Early Senonian and in the Eocene it
wag close to the Mediterranean climate. The paleolatitude shift was
up to 20°C.0n the whole,the Mesozolc and Paleogene climete wes cha-
racterized by very low thermal differentiation and was warmer and
more humid. In the Eocene the main features of the Cenozoic climates
were formed: aridity, continentality and _latituﬁe contrast increased.
From the end of Eocene winters in Siberian plains became mild. A
good correlation of climate and lithogenesis is confirmed, the lat-
ter is concluding hypergene ore concentrations: bauxites (hot, slter-
nating humid climate), oolitic iron ores (warm, humid), coals (warm,
permanently humid), highly bituminous marine Bazhenovo suit (JJVg -
- K,bs) was formed at the hot semi-arid climate.

TOJNBEEPT A.B., CmCupckmit HayIHO-MCCJEIOBATENbCKHl MHCTHTYT T'eOJIOTHH,
TeofW3AKY ¥ MUHepANbHOTO cHpef, I'.HomocuGmpex, CCCP

KIVMATH KPH, MEJA 1 IAJEOTEHA CHMEMPH M VX POJb B JIMTOT'EHESE

30HANBHHE NAaJNBOKAMMATH ODH, Mena M maneorexa CHOMpH PEKOHCTPyHpOBA-
HH Ha OCHOBO KJIHMAaTHYeCKON MHTEpnpeTalnud M KapTHPOBAHMA Ha Naieore-
0rpagHuecKO/i OCHOB® pPeruOHA TPEX TPYNN I'E0JOrMYECKMX MaTeDUAlOB:
re0J0TMY6CKUX (opMannit, YacTHHX MHAMKATODOE NajeOKIMMaTa (MOpOAHO-
MUHEDANOTHYOCKUX, TOOXNMUYOCKUX, MAN60300N0IMYECKUX , aHHEX MANe0-
TEpPMOMETDMM) M Nane000TaHMYeCKAX (I7AaBHHM O0pasOM NaJINHONOTMYECKMX
C BOCCO3ZaHMEM 30HANBHNX TUMOB PACTUTENBHOCTYM M CPABHEHUSM DEKOHCT=-
PYMPOBEHHHX APBBHMX QMTOLSHO30B C MX COBPOMEOHHHMM IOMOJOTaMM [0
3KOMOTO-RIMMaTUU8CKO# cTpyKType). B Me30308 u naneorexe CuGups Opu-
HaZNeXana K IBYM KIMMATMYECKUM DOACAM: Majeocy0TpONUYECHOMy (HXHNE
paiioHH) ¥ maneoyMepeHHOMY (CpezEMe, BHCOKMe® WMPOTH). [IpocTupanue
KINMBTHYECKMX MOACOB ¥ 30H C3-IB. HiaumaT nmaneoyMepeHHOT'O mofica Tem-
nujt,063M0pO3KENI (CpeZHOrOZOBNe TEMIEepaTypH IZ-IBDC,CBSOHHHG aMII-
TYAH 4—100), BaaxHuit. KaumaT naneocyGTponuyecKkoro [MOACa OTIMYAJCH
60168 BHCOKAMM TEMIEpaTypaMu (15-24°C), meusueil BRAKHOCTED.B nosa-
Helt DPe—HOOKOME OH OHJ COMUADMAHHM, B DAHHOM COHOH® M 30L8HE - OIU3-
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KMM K CPEZAH36MHOMODCKOMY. CABMT MajeOmMpOE AOCTATAN 20°, B uemom
KIMMBT MO30308 M [8J60L6HA XApayTeDU30BANCH OY6RS CABC00U TepMUYE—
cxoit pufdepennuaunelt, OWN GoN6e TONIHM 4 BIAXHHM, B B0L6HO Ompeze-
IMNMCH TAABHHO 46DTH KallHOSO0CKMX KIMME8TOB: BOSDOCHH CYXOCTH,KOHTU-
HOHTaNbHOCTH, WAPOTHAR KOHTDACTHOCTh. C KOHI@ 30I6HA HA DABHMHAEX
CuGupH ycTaHaBAMBAKTCH CIACOMODO3HHE 3MMH. [OATBEDXA6HA XOpouWAH
KOPPSAALNMA KIVMaTa M JIUTOTeH838, B TOM YWCH® TUMEPreHHEX DYZHHX
KOHUSHTpauui: OOKCUTH (XapKulit nepeMeHHO-BIAXHNY KAUMAT), OOIUTOBHE
xene3HNe DyAH (Teniui BAaxHui), yrad (Teninif mNOcTORHHO-BIAXHHI). -
BHCOKOGUTYMUHOBHAR MODCKER GaxehoBCKas cBura ( J3Vg-E bs ) oGpa-
30B8JACE DM XAPKOM CEMHE8DUAHOM KIUMATE,

GOLTS S., ROSENMAN J., 0il Exploration Investments Ltd,Tel Aviv,Igrael

THE PALEOGEOGRAPHY OF THE MIOCENE-PLIOCENE OF THE SE MEDITERRANEAN
(WITH AN EXAMPLE FROM ISRAEL)

In the Southern Coastal Plain of Israel (SE Mediterranean) a buried Miocene
accumulative marine plain was incised by deep erosional valleys. As a result
of this erosion a denudation plain which is about 400m below the accumulative
plain was formed. After that a new incision took place; it led to the
formation of a third erosional level - the bottom of several wide pre-Pliocene

rivers, where most of the Miocene and Oligocene sediments are exposed.

In the study area we can distinguish at least 3 generations of evaporites,

which are located at 3 different palecmorphological levels,

1) The oldest evaporites are underlain by biozone N-14 (Blow 1969) and
overlain by biozone N-15 and N-167 and are, therefore, considered to be
of Serravalian age. They are preserved only under the accumulative and

partly on the denudation plain.

2) Evaporites in the deep erosicnal valleys (Ashdod and Afiq) are underlain
by layers with faunistic assemblences of zones N-15 and N-16 and
overlain by sediments of biozone N-1B (Pliocene). Thair age is

determined by us as Upper Tortonian.

3) The third generation is formed by evaporites deposited in some flat
erosional valleys incised into the denudation plain. According to their
paleomorphology they must be younger than the first generation

(Serravalian) but older than the second one (Upper Tortonian).

The above mentioned evidence means that during the Middle and Upper Miocene
the study area was covered at least three separate periods by sea in which
the evaporites were deposited.

During the Messinian the study area’was relatively high above the sea level,

thus mid-Mediterranean evaporites did not reach it.
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GOPAL R.C., SWAPAN K. GHOSH, Centre for Earth Sciences Studies,
Trivandrum, India

GEOCHEMISTRY AND ENVIRONMENT OF DEPOSITION OF KROL CARBONATES AND
TAL SHALES IN MUSSOORIE - MALDEOTA AREA, GARHVAL HIMATAYA, U. P.
INDIA '

The chemical and mineralogical variations in the carbonate-shale
sequence of Krol and Tal formations in Mussoorie - Maldeota area in
the Garhval Himalayas, have been utilised to comment on the possible
environment of deposition of these rocks. The carbonates (dolomites
and limestone) contain higher mean concentrations of Ba (2.38%),

Sr (330 ppm) and Pb (190 ppm) as compared to the shales. But the
latter has significantly higher mean concentrations of Fe (4.16%),
Cu (415 ppm) and Zn (176ppm). The Tal shale is black and containa
organic matter signifying ites deposition in a quiet reducing
environment which is suitable for the formation of pyrite and
fixation of zinc and copper. The association of specks of galena
and veins of barite in the carbonites accounts for the high inei-
dence of Ba and Pb. Studies on texture and field evidence suggest
that barites and galena are late diageretic products. Fibrous
aragonite crystals, as the seeds of oolites, have been identified,
which can accomodate higher amount of Sr. Extenmsive dolomitisation
association of gypsum and barite in Krol limestone, indicate an
evaporative environment, akin to modern equivalent of inter and
supratidal carbonate flat in arid climate, and the Tal probably
represents a deeper water facies.

GORELOV S.K., Institute of Geography of the USSR Academy of Sciences,
Moscow; LEONOV B.N., Industrial and Geological Institution "Aerogeo-
logiya", the USSR Ministry of Geology, Moscow, USSR

EPOCH OF REGIONAL CONTINENTAL BREAKS AND THEIR LITHOLOGICAL
AND PALEOGEOGRAPHICAL IMPORTANCE

In the period ‘since 1975 to IYBI series of maps of paleorelief and
sedimentation on the territory of the USSR ( Paleo-geomorphological
Atlas of the USSKR) had been compiled by a number institutions of the
Academy of Sciences, Ministry of Geology of the USSR and geological
departments of the Universities from different localities. For the
first time complex characteristics of ancient (reconstructed) relief
and of correlated sediments and ores are given on these maps(59mapsk
The maps have been compiled mostly for the Late Phanerozole time.
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Series of epochs of continental development of the territory of the
USSR such as: Tate Proterozoic, Early Devonian (pre-Eifelian),Early
Visean (pre-Tulian), Triassic-Early Jurassic (Rhetian-Lias), Middle
Jurassic, Jurassic-Early Cretaceous, Early Cretaceous (Apt-Albian),
Cretaceous-Paleogens, Miocene, Widdle Pliocene and others are dis-
tinguished hach of them are characterized by specific paleoreliel and
sedimentation processes. 'hat is why maps of the Atlas together with
other geologiczl and geophysical materials are of great importance
for the compilation. of the Paleogeomorphological Atlas of thne U:SR
for the epochs mostly of continental development. The comparative
analysis of regional and general maps gives an opportunity to make
conclusions on Paleogeography and History of geological development
in the Phanerozoic. The maps' analysis bring us to the conclusion

of continious - interrupted development of synchronous processes of
relief formation and sedimentation that had been manifested by
gradual complication of genetic types of paleorelief and correlated
deposits and also by the repetition of leading processes of indivi-
dual epochs., Simultaneously, the direct interaction of Paleorelief
and genetic types of a large number of continental deposits ( litho-
logy, thickness, environments, etc) are established. Palcorelief is
closelyconnected with exogenous mineral deposits ( bauxites, placers,
fossil coals, nonstructural oil and gas accumulations).

TOPEJOB C.K., MnctETyT reorpafmm AH CCCP,
JIEOHOB B.H., IlpoMsponcTBeHHOE I'eoJormdeckoe o0memuHeHEe "Aspo-
Teosorna"” Mummcrepcrsa reosormy CCCP, r. Mockma, CCCP

SM0XM PETMOHAJGHHX KOHTMHEHTAJNBHHX IEPEPHBOB M ¥MX JWTOJIOIO-
[TAJEOTEOTPASUYECKOE SHAYEHVE

B mepmox ¢ 1975 mo I982 rr. paAnoM yupexmerm# Aranemum Hayx CCCP,Mu-
HECcTepcTEa reoqormy CCCP, BHCIMX yJeOHHX 3aBeleHM NPOESBOREAOCE COC—
TapieEWe KapT najeopeinbeda ¥ KOppeAATHEX oTiaoxeHER (I[lareoreomopdo-
Jormueckoro ariaca CCCP). Ha kaprax araaca (oOmeM gmcioM 59) BmepBHe
JAHH XapaKTEDHCTHEE IPEBHETO (pPeKOHCTDYMPOBAHHOTO JJIA DaSJEYHHX Teo-—
JOTWYeCKEX 8HOX) pesbefia ¥ BCeI'0 KOMIIEKCA CONDAXKEHHHX C HANEODEeJEe—
oM OCANKOB ¥ NOJESEHX HCEONaeMHX.KapTH cocTaBlIeHH IS GONBIEre THC-
Ja 9NO0X OpeoCaliaBuero KOHTHHEHTANLHOTO DA3BETEA IDeEMyNeCTBEHHO LA
BTOpOR mondBmEH (aHeposos. BHIenamwTes mosmgmepudeidckas (momenmcran),
parEeNeBoRCKAL ~(npenaitbenscran), parnesuseficras (mpexTyasckas ),TpE-
ac-pasmempcran (psT-seffacopad), CpemHEDDPCR&A, DPCKO-DAHHEMEJOBas,
paEReMeJoBas (anT-aXxbOcKas), MeJ-TIAaleOreHOBAR, MEONGHOBAS, CpeIHEILTH-
OIEHOBAA ¥ NpyT®e 5nox¥. OHM OXBATHBANE KDyUHHE DErHOHH TepPATODHE
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CCCP. Kaxpas snoxa CHIa OTMedeHa GOJBIMM, CBOeoOpasdeM mnadeoreoMopdo-
Jormdeckoft 0GCTAHOBKM ¥ IPOLIECCOB KOHTHHEHTAJNBHOTO OCANKOHAROIUIEHWA,
lloaToMy kapTH aTjaca BKyne C IPYTEMM IeOJOTMYeCKUME MATepHaiaMy
IproCpeTanT CylleCTBeHHOE .3HAYeHHe IV COCTABJEHHA OaJeoTeOJOIHYeCKUX
kapT TeppuTopuz CCCP LI 3nOX OpeoGnallaBmero KOHTEHEHTANEBHOIO DA3BH-—
THA.BaxXHO MX 3HAYeHHe JJIA CHelMAJBHHX JETOJOI'0O-NalecTreorpafriecKux
PeKOHCTDPYKIMH, TOCKOJBKY KapTH atjaca HecyT HOCTATOYHO OCMEPHY® HHPOD=-
MAIED O BemMeCTBEHHOM COCTABe DHXJHX KOHTHHEHTAJNBHHX OTJOXeHEH, nareo~
TEeRTOHWIECKUX ¥ NANeOKIMMATHYECKMX YCJOBHAX HX HAKONNEHWS BRIDYAL
ofpasoBaHNe SK30TeHHHX MECTODOXNeHHH MOJe3HHX HCKONAaeMHX.
CpapHuTe NI aHAJN3 KOMIVIEKTa DETHOHANBHHX ¥ CBONHHX KapT atjaca
NO3BOJAET CHeJaTE PAN oGoCmaniMX BHBONOB. B IesoM HamevaeTCA BHEOJ
0 HeNpPePHBHO-IPEDPHBECTOX SBOJWINE OPOLECCOB peabedooCpasoBaHEMA M CHH-
XPOHHOTO eMy ocamtoxanomenﬁa.B GOJBIMHCTBE DeIr'HOHOB TeppHropmm CCCP
B (aEepo3oe OPOMCXONWAC NOCTENEHHOE YCJAOXKHeHEe IeHeTHYEeCKHAX THIOB
naneopeaseda ¥ KOPPEJATHHX OTIOXGHEH, a TaKEe MMeJa MeCTO IMEJIMYHO-
CTh DPasBHTHA DANla BelyUMX [IPOLECCOB.BHABNAETCA NpAMOe BAMAHEE NANeO-
pesbeda Ha cCOCTAB OCAIKOB ¥ 00pa30BaHWMe DAJA BK30TEEMWX MeCTODOXIe-—

HEfl NONE3HHX ECKONAeMHX (GOKCHTH,DOCCHIM,yTXE ¥ IDyTEe ).

GOSTIN V.A., JENKINS R.J.F., Department of Geology, University of Ade-
laide, Adelaide, South Australia

TECTONICO-SEDIMENTARY CYCLES_ IN THE LATE PROTEROZOIC AND CAMBRIAN,

ADETAIDE GEOSYNCLINE, SOUTH AUSTRALIA

Seagimentation in the ensialic Adelaide Geosyncline was controlled by the
simul taneous effect of climatic chenge and complex basement transcurrent
faults. During the Late Proterozoic and Cambrian, several transtension and
transpression zones were episodically activated, giving rise to geosynclinal
cycles of thick flysch-like siliciclastic or carbonate sequences succeeded by
shallow marine to paralic molasse-like sediments. Basement faults and local
decallement acting on saline sediments created diapirs that pushed through
cover sequences to produce local lithic sediments.

The earliest events in the geosyncline were dominated by tension and an arid
climate resulting in extrusion of mainly basic volcanics onto an evaporitic
cerbonate playa system. This was followed by a more widespread development of
dominantly shallow lacustrine, shale-dolomite-magnesite sequences with
marginal arkosic fan-deltas and sandflats.

A ma jor unconformity or disconformity separates these early sequences from
better exposed overlying ones which commence with several mejor glacial
horizons, This post-Torrensian unconformity was due to increased tectonism,
probably as a result of the reorganization of major stresses. The early
tension dominated regime changed to a strike-slip and compression dominated
regime. Syndepositional faulting and warping was episodic, and affected
different parts of the geosyncline at different times. Three major
tectono-sedimentary cycles in the latest Precambrian were followed by probably
two in the Cambrian, culminating in the 500 million year old Delamerian
Orogeny. These cycles together lasted 300 million years, and were of similar
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length to Phanerozoic analogues. Each cycle included a deep marine or flysch
phase preceded by warping and followed by a basin-filling or molassic phase
usually with coarse-grained terrigenous sediment. Superimposed eustatic
cycles resulted in smaller scale variations in water depth, or disconformities
in the paralic parts of the stratigraphy. The climate changed irregularly
from glacial to temperate to glacial, and finally to semiarid at the end of
the Precambrian. An arid climate prevailed during the Cambrian. Lithologies
were controlled by both climate and tectonic setting, and changed from
siliciclastic during most of the Sturtian and Marinocsn, to mixed
carbonate-siliciclastic during the Ediacaran and Cambrian.

GRADINARU EUGEN, University of Bucharest, Romania

JURASSIC GEOLOGY IN NORTH DOBROGEA

Two sedimentary domains have developed in North Dobrogea during the
Jurassic, the first in the Tulcea Unit, the second along the Peci=-
neaga=-Camena Fault, In the Lower and Middle Jurassic the Tulcea
Unit was an ensialic turbidite basin which in the Upper Jurassic
evolved to a deep-water carbonate sedimentary basin. The sediment-
ary rocks and bimodal volcanites closely neighbouring the Pecineaga—
Camena Transcurrent Fault demonstrate that this fault has had in
the Middle and Upper Jurassic a dextral transtensional tectonic
regime that allowed the development of a narrow, linear basin by
oblique~srip rifting processes. The evolution of thie basin was
blocked after the Jurassic since the geodynamic regime was convert-
ed into a sinistral transpression, in the context of a sinistral
simple-shear block=-coupling mechanics between the Moesian Block and
the East=European Flatform confining the softened North Dobrogean
Block along two major transcurrent faults, namely the Galati-Sf,
Gheorghe Fault and the Pecineaga-Camena Fault. North Dobrogea,hav-
ing in view the development of the Jurassic rocks and its counter-
clockwise en-8chelon arranged major structural elements, represents
an intracontinental Alpine fold belt of a sinistral shear-couple
type, which was created during the Mid-Cretaceous tectogenesis., The
Jurassic geology and the timing of the major tectogenesis of the
North Dobrogea emphasize its linkage with the Crimea-Great Caucasus-
Kopet Dagh Alpine fold belt.



GRUCHUKHIY VaV., CHLENIKOV AsGoy KLIKOV A.A., BARLANOV V. .
kesearch and Production Corporation for 0il and Gas Lxploration
(Reftegeofizika), lLoscow, USSR

PROCESSES AND CONTROLLING FACTORS OF LITHOCGLLLSIS

Sedimentary deposits atrain great thicknesses and compositionally
can be only roughly divided into three lithogenetic zones,
Heliable indicators of a lithogenesis degree are physical properties
of rocks: porosity, bulk density, velocity, and resistivity. To aid
quantitetive estimates a pelrophysical section of sedimentary
strata of geosynclinal coal basins totalling 12 km in thickness
has been prepared. 1t includes 20 transformation phases of argil-
lites, siltstornes, fine-grained clayey sandstones, and coals from
the syngenesis of argiilaceous sediment and peat bog to metagenesis
of arzillite (shale) and metamorphism of anthracite. It also
contains information on physical properties, thicknesses, greatest
paleodepths, paleotemperatures, and paleopressures for each phase.
Three levels of the inversion of the distinguished lithotypes are
indicated in the section plotted from porosity, density and velo-
city data. They serve as fixed boundaries of rock and coal
lithogenetic zones: syngenesis (peat), diagenesis (brown coal) and
epigenesis (hard coal). The presented curve of clay (argillite)
paleopressure variation serves an absolute pazleogauge and indicator
of maximum paleodepth. The curve of paleotemperature variation
serves as a paleothermometer. The type petrophysical section can
be used to determine the depth of erosion, paleotopography, and
evolution of structural features, and to predict coal metamorphism
at any depth of occurrence.

TPEUYXUH B.B., YEPHUKOB A.T'., KIMMOB A.A., BAKIAHOB B.T..,HayuHo-
NpOM3BOACTBEHHOE OO0BEAMHEHNE N0 reofuavyecknum padoTaM Ha HedTh W ras
"Hedrereoduaura”, r.Mocksa, CCCP

MPOLUECCH JWTOTEHE3A M Q®AKTOPH WX ONPENEJNAOIAE

OcazoyHHE OTJIOKEHMS MMBNT OTDOMHHE MOWHOCTH, HO yZ86TCA PaszseiuTh MX
M0 BEMECTBEHHOMY COCTAaBYy TOJABKO BECcHMa I'DyG0 H3 TpW 30HH NUTOTEHE3a.
HazexHwMM HHIMKaTOpaud CTeNeHeR nuTOreHesa MOpoz CAYEaT WX GU3uvec-
KHe8 CBOACTHA: O0WaA NOpHCTOCTH, O0BEMHAA NJAOTHOCTH, CHOPOCTE pac-
NpoCTPaHeHNA YyNpYyTr¥X BOJH, YASNBHOO 3NEKTPHYECKOE CONPOTHBIGHME.
C nens KONMYECTBEHHWX ONpejeneHuit mocTpoeH meTpoduauveckuil paapes
0CaZ0YHEX OTIOREHWHA yrONBHNX 0acceifHOB FeOCHEKIAHANBHOM TPYNNH omei
MomHOCTED I2 KM. B 3arom paspese npupeseHn 20 crazuit npeoOpas3oBaHuA
pruiNATOR, AN6BPONMTOB, MOIKO36DHMCTHX I'IMHACTHX NECYAHAKOB W yTiaeil
HayyHas OT CMHIeHesa TIMHUCTOTO Ocajka ¥ TOpPAHMKA A0 METArsHe3a ap-
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rAAAATOB (TAMHMCTHX CH3HLUEB) W MeTaMopdu3Ma 8HTDSUMTOB, MX (QUaHUEC-
KA8 CBOHCTBE, MOWHOCTH OTINOXEHMY KAXAOK CTAAWM, NANGOFNYONHH WX MaR-
CHMBNIBHOTO NMOTPYHEHUA, MAne0TEMNepaTypa M NaleoxdBleHus.

B paspeas 3a@MKCADPOBAHH TPM 0GJACTH WHBEDPCHW YKaB3aHHWX JMTOTHIOR M0
nOKa3aTeNsAM MOPACTOCTY, NAOTHOCTH M CKOPOCTH. OHM CIYEaT QUKCHPOBAH-
HHMM TDAHULAMA 30H JMTOTEHE34 MOPOX ¥ yraeH: cumrenesa (ropda), Aua-
resesa (Oypwx yraeit), snurexesa (MeTaMopusMa KaMEeHHWX yTaeit).
KpuBan M3MEHBHUA NaNeOAABAEHAA TIMH (ADIUAMATOB) CIYXMT AGCONDTHHM
Na7e0MAHOMEGTPOM M MHIMKATODOM MAKCHMANBHOW MaNeorNyGUHH NOTDyKEHU:,
HpuBan MBMEHEHUA NANEOTENNEepATyPH CIYEAT NBIEOTEPMOMETPOM.

Tunosoil NMeTpoju3uyecKAd paspes no3ponAeT oNpejeldATh IPOSUOHHuIE cpes,
naneopensed, 3BONOUAN TEKTOHMUGCKAX CTPYKTYD W HapyueHu#, NporHO3u-
pOFATh METaMODPM3M yriel Ha NNGYH TAYCUHY BaNETaARUA.

GROMOLL LUTZ, Zentrales Geologisches Institut, Berlin, DDR

ZUR GENETISCHEN DEUTUNG VON KORNGROSSENANALYSEN - METHODIK,
ERGEBNISSE UND GRENZEN

Bei einer genetischen Interpretation von Korngr;ﬁenanalyaen ist mit
einer Kcenvergenz zwischen Milieu und Fazies zu ;echnen. de in unter-
schiedlichem Milieu gleiche Sedimentationgbedingungen anzutreffen
gind. Mit Hilfe von Korngroben daten ist deshalb keine lokalen Sedi-
mentationabedingungen moglieh. die durch den Betrag der Milieuenergie,
das Materirlangebot und die hydrodynemiache Struktur des Mediums cha-
rekterigiert sind.

Nach MOSS konen die Kong:ohenapektren des klagtischen Matexials
nach Milieu energie und Materialangebot 4 verschiedenen Sedimentati-
onsstadien zugeordnet werden. Innerhabl gleicher Sedimentationssta-
dien ziehen jedoch gleichgerichtete bzw. oszilierende Str?mungspro-
zesse Unterschiede in den Randfraktionen der Sedimente nach sich.

Ausgehend davon wird eine Methode zur nngen;herten Rekonstruktion
der Sedimentat1onabedingungen vorgeschlagen, die in 2 Eteppen durch-
gefuhrt wird und eine Ermittlung der Milieuenergie (Sedimentationa-
stadien) und der relativen Bedeutung von Wellengang und Stromung be-
inhalter.“Daa Herangehen wird anhand von 3 Beispielen aus dem Bere-
ich der sudlichen Ostsee diskutiert.

Die notwendige Beschrankung der genetischen Interpretation suf die
lokrlen Sedimentationsbedingungen ist offenbar prinzipiell notwendig
und wahrscheinlich nur nach einer grundlegenden Verbesserung der Mef-
methodik (Einteziehung von Form und Dichte bei Untersuchungen am Ein-
zelkorn) zu uberwinden. Bei Jeder genetischen Analyse ist daher eine
komplexe Ausiertung der das Korngraﬁenspektrum beeinflussenden Sedi-
mentationsbedingungen und anderer ﬁnabh;ngig gewonnenen Merkxmale
unabdingbar.

70



GROSSHEIM V.A., All-Union Petroleum Research and Geological Prospec-
ting Institute, ILeningrad, USSR

FLYSCH BASIN DEVELOFMENT BASED ON DETAILED STUDY OF ONE FIYSCH
RHYTHM

For the purpose.of analysis of the changing conditions of sedimenta-
tion for the period of one flysch rhythm formation we have collected
37 sections of one end the same rhythm - from the area of 10,000 km2
(Cempanian of the North-llest Ceucasus). At each point 7-15 samples

of the rhythm section were taken. Study of their dynamic textures
showed that the flow intensity gradually faded out , and & distinct
direction of the initial rhythm formation changed to a less distinct
one. Granulometric composition in the lower part of the first element
had the biggest level; towards the upper part sands changed to se-
cond rhythm element pelites, sediment sorting increesed. This also
points to a decrease in the dynamics of sedimenfaticn environment.
the Chenging thicknesses of the rhythm (0.5 - 3.2 m) define the mor-
phology of the flysch trough and ccincide with the distribution of
the thicknesses of the whole Cempanian. Judging by the distribution
of sediments, grain size and chenging mineralogic associations, it
becomes clear that originally, in rhythm formation both the northern
and southern cordilleras were washed out, while by the moment of ma-
ximum stability in sedimentation conditions, the upper part of the
first element terrigenous material came only from the north. During
the period of rhythm formation the fauna changed: coarse benthos (ino-
ceramus, orbitoides) is confined to the first element rhythm; foremi-
nifera and radiclaria are cornfined to the second, end %o the third fine
benthos is confined (sand foraminiferas, vermes). All this suggests
that during rhythm formetion, sediment accumulation conditions chan-
ged considerably from & comparatively shallow basin with strong bot-
tom currents to a somewhat deeper, almost stegnant basin.

TPOCCTE/M B.A., BcecopsHull HAYYHO-MCCJIENOBATENECKHAN He®raHoH, uH-
cTETyT, T.Jenwurpan, CCCP

PAGBUTHE QIMAIEBHX FACCEMHOB IO JTAHHHM IETANBHOTO MSYYEHMA OJHOTO
GIMIEBOTO PUTMA

Ilng aramAsa WSMEHEHWA yCJOBmE oCcanxoo0pasoBaHWs 38 BpeMd GopMEDO-—

BEHNA ONHOT'O (ummeBoro pPHUTMA Hamu OHJo codpaHo 37 paspe30B OTHOTO

Z TOro Xe puT™Ma Ha miomamx 10 000 r® (kanmas ¢-3.KaBrasa).

B naxuom myexre oTdmpanock 7-I5 odpasuos mo paspesy puTMa. laydene

[MHAMHYECKHX TEKCTYD [OKasano, YTO MOCTENEHHO MHTeHCHBHOCTE TeYeHui

saTyxana ¥ 49eTKOe HanpapieHde B Hadale (GopMADOBaAHMA DHTMa CMEHAJIOCH
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MeHee onpenefieHHEM. I'DaHyJnoMeTpwdeckuit cocTar B Hmzax I JP xapaxTe-
PpM30BAJICA HAMGOJLINM YpPOBHEM, & KBepXy MeckM cMeHsamchk nesmramm 11 3P,
[lpr 5TOM yREJWIMBANACH OTCOPTHPOBAHHOCTE OCANKOB. JTO TAKEE CBHUE-—
TeMBCTBYET 00 oCaalJeHHH UMHAMHUKA CPEUH OCaTKOHaKOomIeHns. WaMereHme
momHocTe#k pmrma (0,5-3,2 M) BHpECOBNBSeT mopdonormn fummeBoro Tpora
# CORNANaeT C pacmpelesieHMeM MONHOCTE! BCEro KammaHa B LEeJOoM.
Bnaropmaps pacupeneleHAD OCANKOB IO KPYOHOCTH 36pHA A IO W3MEHEHHD
MUHEDaJOTAY8CKAX acconuandili B HavyaAbHHN MOMEHT (QODMEDOBAHHAA DETMA
Pa3MHBANEACE K CEBEPHAA # HEHAA KODNAALEpA, 8 K MOMEHTYy Haudombme#
cradmnésanud ycnosult ocamkoBaxomwinenusa (pepxm I 3P) repparesund ma-
TepHaJ DOCTymal TOALKO C CeBapa.

3a Bpems QopMMpOBaHAs DHTMA CMeHANachk dayHa: ® I 9P mpuypoueH Kpym-
Huit Genroc (WHomepemd, OpOATOMIH), KO 2 = wiankToH (fopamurm-
deps mIE pamuoNApEE), a K 3 - MeJkui GeHroc (aKKINTHHEpyDITE

Popammumdepy, Yepen).

Bce 9TO TOBODHT O TOM, 4TO 32 Bpemd (DOpMMpOBaHMA DHUTMA YCJOBHA OCATKO—
HAKOIIEHHS H3MEHANMCE BeChMA CymMecTBeHHO. OT CDABHHTENEHO MEJKOI'0o
GacceftHa € CHJBHHME IOHHHME TEUYCHUSMHM WUSMEHEHHA IUM K HeCKOJIBKO
doyee IJIyGOKOMy MOYTH 3acToifHoMy Cacceliny.

GROTZINGER, JOHN P., Virginia Tech, Blacksburg, U S A and
HOFFMAN, PAUL F., Geological Survey of Canada, Ottawa

CONSTRUCTION AND PALEOENVIRONMENTAL DYNAMICS OF A 1.9 Ga CONTINENTAL
MARGIN CARBONATE TERRACE, WOPMAY OROGEN, NORTHWEST CANADIAN SHIELD

The Rocknest Formation is a west-facing passive margin carbonate
terrace deposited between 1.90 and 1.89 Ga, and superbly exposed

for a length of 250 km and palinspastic width of 150 km within the
foreland thrust-fold belt and autochthon of Wopmay Orogen. The
carbonate terrace overlies a storm~dominated siliciclastic terrace
and underlies foredeep flysch. It was initiated by outbuilding of

a carbonate ramp in which shallow-water stromatolite banks backed by
a2 supratidal tepee complex prograded over down-ramp rhythmites and
conophyton build-ups. This was followed by upbuilding of a rimmed
shelf and development of a continuous, early cemented, wave resistant
reefal rim. The reefal rim was flanked on the west by deep-water
slope rhythmites and breccias, and on the east by a supratidal tepee
complex that separated the open ocean from a broad, partially
restricted lagoon. C ncurrently, the supratidal tepee complex was

a starting line for about 200, 1-10 m thick, west-to-east prograda~-
tional cycles consisting of precipitated carbonate tidal-flat tufas
.that overlie storm-dominated mixed siliciclastic-carbonate lagoonal
facies. Correlation of cycles for over 200 km parallel and 100 km
perpendicular to depositional strike shows that cycle boundaries
transgress facies boundaries, indicating that compleate shoaling to
Sea-level was not required to induce successive submergence incre-
ments, and suggesting a eustatic control over cyclicity. Carbonate
cements in many facies are now dolomite, which replaced widespread
primary aragonite and high~Mg calcite.
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GROUSSET F., FPEYPOUQUET J.P., France
QUATERNARY SEDIMENTOGENESIS OF THE MID-ATLANRTIC RIDGE ENVIRONMENT

Late Quatermary sediments from the Azores-Iceland ridge were studied.
Sixty gravity and piston cores were carefully sampled out and exami-
ned for their mineralogical and geochemical significance (analysis of
L.I.L. elements, including rare-earths). The geochemistry data obtai-
ned were statistically treated. The results emphasized the control
the petrographic composition of sources, climates and later hydro-
dynamics exercised on sedimentation. The study of detrital particles
(sends, silts, clays, oozes), neoformations and post-depositionary
readjustments (interface exchanges) resulted in the following chief
conclusions:

a)sedimentation during glaeial periods is mainly ilce-rafting derived.
Gravity currents are the chief transport agents close to emerged area
as. The average inorganic flux (near 45°N) is estimated to be 4.5g.
cm'2(103yrs)"1;

b)biogenic carbonate fraction prevails during interglacial pe;iods
(94% Ca003-43°N). Inorganic sedimentation is mainly detrital, the
average inorganic flux (near 45°F) is estimated to be 2.3g. cm”
(10‘3yrs)-1.

The distribution of immobile elements forms a mixing line between

the supply sources: Iceland and North America (Ta, Sc, La, Th, Sr-
-isotopes); the same pattern of distribution is formed in this regi-
on for clay minerals which may also be considered as reliable origin
tracers within these very lattitudes. Materials originating from
North America (illite, chlorite, quartz, rubidium, etc.) are eolian
transported and settled. The Buro-Scandinavian contribution to sedi-
mentation is very weak. Materials derived from the second supply re-
gion are the result of weathering and erosion products of Iceland
and are advected by bottom currents following a southward direction
(until 45°0). Some 2000 km away each supply source accounts for half
of the inorganic sedimentation of this region. Eolian supply, in com-
.parison to the present-day fluxes, was four times greater in the last
10000 years. Bottom-current transport, the influence of which (Norwe-
gian overflow) was observed 2500 km away from the sources, was dis-
continuous in time (settling, resuspension). In fact, the continuous
bottom current settling of particles leads to a linear decrease of
fluxes,

Evidence of a surface circulation supply is found in the biogeniec
distribution (planktonic foraminifera) of sediments. Although the
Azores~Iceland ridge contributes very little to sedimentation (hy-
drothermalism, basalt weathering, underwater eruptions), its impact
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shows in the occurence of local enrichments in Hg, Cd, As, Sb (rift,
transform faults). Finally, bioturbation induces geochemical and
grain-gize redistributions of water/sediment interface.

FRANCO GUILLERMO L., Inst. Geol. y Pal., Academis de Ciencias de
Cuba

PROCES0S DE DESAGREGACION EN CARBONATOS DEL NEOCENO CUBANO

Estos procesos fueron observados, en calizas ercillosas de la Forma-
cion Paso Real (Mioceno) gue aflora en casi todo el territorio naci-
onal.

S.Dzulynski ha estudiado procesos anélogoa en Polonia, y sus ob-
gservaciones realizadas independientemente en nuestro territorio co-
ineciden con las del autor. El los ha wvinculado en Europa con la for-
macion de ciertos yacimientos exogenos de cinc y plomo.

Tales procesos occuren en calizas muy arcillosas que han sido
fuertemente fragmentadas por dislocaciones tectonicas, que dan lugar
a complejas y dengas redes de diaclasas, o microfallas, lo cual, al
aumentar la superficie active de la masa rocosa, facilita la action
agregiva de las aguas ﬁercolantes, Yy la remocion del carbonato, con
enriquecimiento subsecuente y gradual en arcilla del material resi-
dual.

Se origina primero una decementacion progresiva de las calizas,
conaumento de la porosidad y la cavernosidad, apareciendo més tarde
seudoconglomerados de matriz margosa secuendaria. Lag aristas delos
clastos se van redondeando por disolucion, tomando aspecto de nddu-
los con superficies pulverulentas que aparecen dispersos en la mar-
ga residual. La mayor parte de los macrofosiles son transformados
en moldes recristalizados, & veces deformados por ccmprecién.

las calizas ricas en hidroxidos de hierro, originan margas roji-
zag y frecuentemente rellenos de "terra rossa”, en bolsones cdrsicos
a veces cementados por microespartia. Los fenomenos de dolomitizacidn
secundaria pueden ser concomitantes.

M.NIAZT GONDOGDU, HACETTEPE University, Department of Geology, Beytepe-
Ankera, Turkey, GOROL ATAMA, High Educational Council, Beytepe-Ankars,
Turkey

ZEOLITE OCCURRENCE IN THE DEGIRMENLI AND EMIRLER TUFFS OF THE BIGADIC
FORMATION (BALIKSIR, NW ANATOLIA)

The Bigadic formation which represents a lacustrine volcanosedimentary sequence
of Middle Miocene-Lower Pliocene is consisted of clayey carbonaceous units and
tuffs alternations, and also borates beds (i.e., colemanite and ulexite) of eco-
nomic importance.

74



According %0 the results obtained,Degirmen]i member(130 m. in thickness)is con-
sisted of crystaT tuffs of dacitic-rhyodacitic composition with tne average of
50 % heulandite and clinoptilolite. 51}A1 ratios of the clinoptilolites, which
are rich in Ca and K but poor in Na, vary from 4.30 to 4.50; their alkali/earth
alkali ratios however vary from 0.36 to 0.54. Beside these minerals, biotite,
feldspars, quartz, calcite, opal-CT and dioctahedral smectites were found in the
samples. SC

The major zeolite minerals in Emirler member, (200 m. in thickness) which is
represented by vitric tuffs of rhyolitic composition, are clinoptilolites most
probably formed by passing through a gel phase. The average ratio of these mine-
rals in the samples is B85 %; and they are richer in K as compared with clinopti-
lolites of Dedirmenli member. Opal-CT, quartz, K-feldspars and analcime rich in
Si (with Si/Al = 2,50-2.70) and very little amount dioctahedral smectites were
also determined in the samples. The Emirler clinoptilolites with B7Sr/855r =
0.7085, have Si/Al and aTkali/earth alkali ratios vary between 3.71-5.70 and
0.24-4.14 respectively. K-richness of these clinoptilolites increases from margins
toward center of basin, and their thermal stabilities also increases as propor-
tional to their K content. On the other hand, the negative relationship abserved
between smectite and clinoptilolite in terms of aboundancy is atributed to the
high Mg++ content of medium.

HAN, TSU-MING, Research Laboratory, The Cleveland-Cliffs lron Company, Ishpeming,
Michigan, U S A

METASOMATIC ORIGIN OF MAGNETITE IN THE PROTEROZOTIC NEGAUNEE IRON-FORMATIDN WITH.
WELL~-PRESERVED SEDIMENTARY STRUCTURES, LAKE SUPERLOR DISTRICT, U S A

Four major lithologies have been recognized in the Proterozoic Negaunee Irqn-Forma-
tion at the Empire Mine, Palmer, Michigan of the Lake Superior District, U S A
They are carbonate-quartz, magnetite-—quartz-carbonate, magnetite-quartz-silicate-
carbonate, and clastics. Each lithology is characterized by distinctive mineral-
ogy, lithologic appearance, and well-preserved sedimentary structures.

Sedimentological and mineralogical evidence suggests that these lithologies were
deposited as carbonate-rich and hematite-rich sediments in a quiet, shallow water
environment intermittently interrupted by turbulent hydrodynamic conditions. Sub-
sequent recrystallization and metasomatic replacement have extensively altered the
original miner:. gy and have resulted in the development of magnetite, ankerite,
and iron silicates but have little effect on their primary structures.

The replacement of quartz-carbonate bands by magnetite-quartz bands of the magne-
tite-quartz-carbonate lithology and the reducticn of hematite to magnerite supple-
mented by extensive overgrowth in the magnetite-quartz-silicate-carbonate litholegy -
are the principal ore-forming processes responsible for the birth of the Empire
Mine.

The existing, more stable, mineral assemblages are probably developed during dia-
genesis and/or early metamorphism, as suggested by the feathery and lattice struc—
tures of the iron silicates, the symmetric overgrowth of the ankerite and magne-
tite, and the random arrangement of the preexisting hematite plates in magnetite.
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HEARN PAUL P., U S Geological Survey, Reaton, Virginia, USA

AUTHIGENIC K-FELDSPAR IN LOWER PALEOZOIC CARBONATES OF THE APPALA~
CHIAN BASIN

Lower Paleozoic carbonates in the Appalachian basin occur in an
elongate belt extending from Newfoundland to northern Georgis and
Alabama. Abundant cross-bedding, flat and wavy lamination, mud
cracks and stromatolites indicate deposition in shallow, quiet wa-
ters, analogous to the modern Bahama Banks. These carbonates are
intercaleted to varying degrees with silicate detritus derived from
crystalline rocks which were exposed to the west.

A characteristic feature of these rocks is an uhuaually high
concentration of authigenic K-feldspar. The K-feldspar occurs as
homogenous clay-size to silt-gize grains and as overgrowths on sand-
-size grains of detrital K-feldspar. Because of the ubiquitous na-
ture of this phase, and its sensitivity to changes in the diagene-
tic environments, it is a useful indicator of basin-wide processes.

Mass-balance calculations indicate that authigenic K-feldspar
did not form isochemically, but required a substantial supply of
K" ions from an externsl reservoir. While thermodynamic data suggest
that K-feldspar could form in seawater, the K'ion activity of inter-~
stitial waters may have been increased by eveporite concentration
or ion filtration. 40Ar/39Ar age spectra obtained from feldspar
grains with authigenic overgrowths suggest that authigenesis occur-
red in early Devonian time, possibly in response to fluid movements
aggociated with the Acadian Orogeny.

ILIEVA L.I., JORDAROVA S.D., HRISTOV S.G., Higher Imstitute of
Mining and Geology, Faculty of Geology, Sofia, Bulgaria

COMPOSITION AND PHYSICO-CHEMICAL PROFPERTIES OF PALAEOGENE CLAYEY
SEDIMENTS FROM PEQPLE’S REFUBLIC OF BULGARIA AND THEIR EFFECT
UPON SLOPE STABILITY AT MINING

The paper deals with clayey Palacogene sediments spread in the
district of Sofia where opencasting is carried out. The majority of
those sediments consist of sandy clays and clays with considerable.
content of colloidal fraction., Chemical and mineralogical composi-
tion of the sediments, as a determining factor of their physico-
-chemical properties, has been found out by means of complex
investigations. The clayey component proved to be of polymineral
composition. In natural condifions of the massif, the clays are
overconsolidated, but possessing high adsorption activity and well-
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~pronounced ability for decompaction and swelling at unloading
and moistening. Physico-mechanical properties depend on the water
content and the degree of disturbance of the natural structure
resulting from techno-genetic processes. The changes of broperties
prove to be a determining factor of the slope stability in open-
~pit mines. '

IVANOVSKAYA A,V,, All-Union Petroleum Research Geologicel Imstitute,
Leningrad, USSR

THE ROLE OF CLIMATE IN SEDIMENTATION OF OLIGOMICTIC QUARTZ COMPLEXES
IN THE LATE PRECAMBRIAN

The oligomictic quartz complexes represent the paragenesis of rocké
and minerals formed in similar geotectonic, c¢limatic and geochemical
conditions of the weathering and sedimentation. Favourable situation
for these deposits in the Earth’s history existed in the Late Pre-
cambrian in Europe and Asia, North America, North-West Africa and
Australia. Of paramount importance in formation of oligomictic quartz
complexes was the climate which favoured rock reduction, the formati-
on of weathering crasts on quartz rock, redeposits and rewashing of
the detritus. The oligomictic quartz complexes are the lithological
indicators of the humid climate of the past., On the Siberian plat-
form they contain rock essociation connected with the climatic zones,
which reflect temperature and humidity variations: 1. essentially
quartz; 2. red non-calcareous hematite; 2a. ferrialitic(laterite);

3., oligomictic quartz; 4. particoloured. Each association is charac-
terised by specific geochemical indicators (T102=11203; 5102; Na,0:
:A1203; K,0:Na,0; F9203=Fe0, etc.) showing the specificity of the
climate, weathering and facies. The oligomictic quartz complexes
contain the following minerals - iron ores, phosphorites, boxites
and so on. Sedimentation was accompanied by the evolution of the
biosphere. The favourable combination of climate and sedimentation
in the Late Precambrian increased the bioproductivity of phytoplank-
ton which ultimately resulted in the deposition of the oil-and gas-
containing oligomictic quartz complexes in the South Siberian
platform.
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VBAHOBCKAA A.B., BcecowsHuil wedraHol HayuyHO-McCJenoBaTeNbCKH
TeoJoT0pasBEeNOYHHE WHCTHTYT, I.Jexmurpan, CCCP

POJIb KIVMATA B [IPOLECCE HAKOIUIEHMA OJMTOMMKTOBGX KBAFPLIEBHX
KOMILTEKCOB MOSIHETO JIOKEMBPUA

OJEroMUKTOBHE KBApleBHE ROMIJEKCH NpeNCTABAANT Codoil maparexes
OOPOX 4 MUHEpANOB, OGpA30BABHMEXCA B OAWIRUX re0TeKTOHMIECKAX ,
KAAMATHIECREX # PeoXAMAYSCKEX YCHOBEAX Cpell BHBETDHUBAHHA U
0CANKOHAKONNeHAA. BJIAronpHATHHE OGCTAHOBKA IJA OTJIOREHUE 3TO-
IO THEOA B UCTOPEE 3eMJM CYWECTBOBAME B NMO3JHEM ROKeMOpud Ep-—
pasnu,CeBepHo#t AMepHEKEM, Ha ceBepo-3anafie AfpMKE ® ABCTDAaJNHE.
Pemaomas poas OpPE HAROMJSHAR OJEPOMAKRTOBHX KBAPUEBHX KOMIJIEK-—
COB NpHHaNNexajla KJIAMATY, KOTOPHE cmocolcTBoBaM yCHNSHUD NPO-
IeCcCOB BHBETDHBAHWA, [ODMHPOBAHEED KOD BHBEeTDHBAHMUA HA KBapUCO-
IepxamEX mOPonsX, NepeOoTJOKEHHW ¥ NeDeMHBY MX UDOINYKToB. Qnd-
TOMAKTOBHE KBapleBHE KOMIJEKCH ABJAANTCA JATONOTEYSCKHAM ZXHIMKA-
TOPOM CYMECTBOBAHWA TYMHAHOT'O KIAMATA MpomAdx suox. Ha Cudup-
croll mrarfopme B HEX BHOEJEHH MODOMAHHE accouUdauud, OTBeYanide
RIAMATHAYSCKUM 30HAM W OoTpagamiue KojeOaHuA TeMmepaTypd W BIa-
EHOCTH : D CymecTBEHHO Raapuesaﬂ;ZJ KpacHolUBeTHaA Gecraplo-
HATHAR Pemaruweaaa;IZa) jepounannaToBas j JaTepUTHAA :3) oJA-
POMMKRTOBAA KBapUeBad; 4} necToouBeTHaA. Haxmno# acconuanmu
CBORCTBEHHH reoXHMMYSCKHEe MHIUKATOPH ( Ti02 ; 41203 ; Al203 ;
8102; Na20 : 41203 ; K20 : Nago ; Pep03 , Feg ¥ Ip.) ,oTpaxan—
mEe cneurdEKYy KJIMMATA, MHTEHCHBHOCTEH BHBETDHUBAHHA,fauuu.C
ONAPOMAKTOBHMA KBALEBHMH KOMONEKCAMHE CBA3SAH DAN MONMS3HHX WC—
KODaeMHX ! #ene3HHEe DyHAH, focdopuTH, GOKCHTONMPOABICHHA X LPY-
rue.llapannesnsHo ¢ DasBATUEM 0CANKOHAKONNSHEA MIA DBOMRUASA OHO-
cPepH.baaronpuATHEE COYRTAHWA KAWMATA A yeAoBUi celuvenTamum

B KOHLE MNO3MHETO KOKeMOpEA CHOCOGCTBOBANE MOBHMESHUN SUONPOLYH-
THUBHOCTH JHUTONJNAHKTOHA, YTO B KOHSYHOM UTOI'e NMPUB2JO K HAKON-
NeHEY B ORATOMERTOBHX KBADHEBHX KONMMNSXcAax ora CHOADCKOR maaT—
JopMy oTnoXeHM#, conepsammx #HedTsr ® ras.

JAGO, COLIN, Marine Science Laboratories, Univ. Coll. North Wales,
Menai Bridge, U.K.

SEDIMENTARY FACIES OF AN ESTUARINE SAND BODY

Long-term surveys in the macrotidal estuary of the River Taf
(S.W.Wales) indicate & mean net vertical accretion of fine sand of
0.08 m/year. Mineralogical evidence shows that this sand is being
transported from offshore. The fastest accretion coincides with
westerly (onshore) winds and wave action.
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Fast tidal currents, up to 1.8 m/s produce shear velocities well in
excess of the threshold of sediment movement so that intense bed

anfl suspensive load transport occur for much of the tidal cycle.

The sands arec, however, fine grained and their texture does not
directly indicate the high hydraulic energy of the environment.

This is a consequence of source control, and of frequent and pro-
gre£sive sorting of grains by fast tidal currents.

Medium-scale cross bedding and plane bedding, formed during high
energy phases of the tidal cycle, occur within the intertidal sand
flate, but have a low preservation potential. The most common
strueture is small-scale cross bedding , formed by the slow currents
of the late ebb. Hence the most abundant structures, like the sand
texture, do not reflect the high hydraulic energy of the environ-
ment, Purthermore, while seme larger cross sets dip landwards, the
majority of the small-scale structures dip seawards. The most
abundant structures do not, therefore, indicate the direction of net
sand transport.

JAMES, NOEL P., Department of Earth Sciences, Memorial University
of Newfoundland, St.John's, Newfoundland, Canada; COLIN F.CLAPPA,
Gulf 0il Australia Pty.Ltd., Perth, Western Australis, Australia

ORIGINAL CARBONATE MINERALOGY OF EARLY CAMBRIAN REEFS, EASTERN
CANADA

Skeletal and non-skeletal components and synsedimentary cements in
bioherms and biostromes Prom the Forteau Formation in southern
Labrador and western Newfoundland were originally composed either
of aragonite, calcite or magnesium caleite, similar to reefe on the
modern sea floor. Archaeogéstropods, hyoliths, brachiopods, Coelen-
terates, Chancelloria and rays of botryolds of internal synsedimen-
tary cement are interpreted to have been aragonite. Trilobites and
salterellids appear to have been calcite originally. Echinoderms,
sponge spicules, archaeocyathans, the calcareous alga Renalcié,
ooids and fibrous, fascicular optic calcite reef cements were
probably magnesium calcite.

These findings suggest that either conditions of carbonite precipi-
tation have been similar since the earliest palaeosolc or that the
ocean-atmosphere system in early Cambrian time was coincidentally
similar to that of today, but may have been guite different at other
times during phanerozoic.
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JAWOROJSKI KRZYSZTOF, Geological Institute, Warsaw, Poland

PALWSOGLOGRAPHIC ANALYSIS OF URANIUM-BRARING sLBLAG FORMATION
/UPP:RMOST LOVER TRIASSIC/ IN NORTHERIN POLAND

Elblag Formation contains the richest uranium mineralization
hitherto found by drillings in Polish part of the Baltic Syneclize.
The foruwation comsists of conglomerates, sandstones and mudstones,
grey-green to brick-red in colour. Palaeogeographic analysis leads
to the conclusion that the Elblgg Formation represents deposits of
broad alluvial plain and brackish basin. Depositional environments
identified on the basis of core material include those of braided
rivers, meanderipng rivers /rare/, shallow water deltas and brackish
inland basin with barriers and shoals. Clastic material was trans-
ported mainly by a system of braided rivers flowing to the south.
It was coming from erosion of both sedimentary cover and crystalline
basement in areas of the Baltic Shield. The source of the uranium
was situated in the north. Most possibly uranium was liberated from
eroded Cambrian alum shales in Scandinavia. Uranium compounds
migrated epigenetically through aquifers following the original dip
of strata at northern flank of sedimentary basin, i.e. t0 the south.
Uranium mincralization is mainly connected with deltaic deposits
and with marginal parts of sandy lobes formed by braided rivers.
Uranium was precipitated along the regional contact zone of conglo-~
merate-sandy alluvial-deltaic facies and muddy brackish facies.
This zone offered a number of chemically reducing traps to which
uranium was brought in by groundwater. The process has been taking
place possibly at the end of Triassic.

JELASKA VLADIMIR, Geoloski zavod, Zagreb
JOSIP TISLJAR, IVO VELIC, Rudarsko-geolosko-naftni fakultet,Zagreb and
Geoloski zavod, Zagreb, Yugoslavia

UPPER CRETACEOUS CARBONATE PLATI'ORM UNITS OF THE YUGOSLAV ADRIATIC AREA

The two considered areas (Istria and island of Brad&) show the

main geologic characteristic of the Upper Cretaceous sequence of
the Adriatic platform. ’

Upper Cretaceous in Istria are represented by perireefal and ree-
fal limestones. The Turonian deposits show sporadic occurrences

of planctonic foraminifera and ammonites (on the island of Braé
pelagic influences are noticed in the middle of Senonian sequence).
Although the low-energy intertidal limestones are dominant rocks
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within the Senonian, the favourable environments for development
of | rudist communities were repcated several times during the Co-
niacian, but of shorter time span than in the Turonian.

The carbonates of the island of Brac¢ were deposited in two major
cycles. The first began with minor cycles (Cenomanian in age) of
intertidal to shallow subtidal limestones; cryptalgal laminites
and skeletal-pelletal wackestones, which are associated with ru-
distid coquinas. Similar minor cycles were observed in Turonian.
The second cycle comprises late Senonian carbonates. It represents
the shoalling phase thus showing some features of subaerial ex-
posure.

The sedimentogenetic characteristic of Upper Cretaceous carbonate
units of the considered areas reflect that the palaeogeography of
the Adriatic platform during Upper Cretaceous provided favourable
conditions for differentiation of facies.

JIANG NA-YAN, RUI LIN, HE JIN-WEN, WANG ZI-YU, Nanjing Inst. Geol.
and Palaeont. Academia Sinica, Nenjing, China

DEPOSITIONAL CHARACTERS OF THE CHANGHSINGIARN STAGE AND THE
COMPARISON OF DEPOSITIONAL ENVIRONMENTS BETWEEN LATEST PERMIAN
AND EARLIEST TRIASSIC IN SOUTH CHINA

As the youngest unit of the Permian system in South China, the Chan-
ghsingian is not only well-developed and widely distributed, but
also varies in lithofacies and biofacies. It was proposed by
Purnish and Glenister in 1970 as the uppermost stage on the standard
scale for the Permian in the world. In South China, two sedimentary
regione with seven facies have been recognized, where the changes in
sediments and biotas are gradual. In the South China sedimentary re-
gion there are organic reef facies, carbonate platform facies,
gentle slope of carbonate platform facies and basin facies, while in
the Yangzi sedimentary region there are terrestrial facies, alterna-
ting terrestrial-marine facies and marian facies. In some sections
of South China, the transgression phase at the bottom of Changhsin-
gian and the regression phase at its top have been recognized. Du-
ring the Earliest Triassic, a new transgression took place. The main
depositional characteres of the Changhsingian are very similar to
those of other Permian strata but different from those of the Earli-
est Triassie in chemical components, the kinds of clay minerals and
rocks, which are of importance to the explanation of the changes in
sedimentary environment and biotas in the periods from Palaeozoic to
Mesozoic. According to studies of sedimentology, we come to the con-

clusion that the rocks of the Changhsingian were deposited in the
6. Jax. 1117 81



eplcontinental sea including several carbonate platforms and shall-
ow basins lying in the warm and humid zone, whereas the sediments

of the Lowest Triassic were accumulated in the open and wide shallow
se& lying in the dry zone.

JINORIDZE N.M., All-Union Scientific Institute of llalugry (VNIIG),
Leningrad, USSR

GEOLOGICAL AND POSSIBLE PHYSICO-CHEMICAL BASIS OF EXHALATIONAL-
SEDPIMENTARY HALOGENESTS

MExhalational-sedimentary halogenesis™ is the process of haloge-
nic deposits sedimentation on the bottom of sea or continental basin
from solutions being formed as a result of discharge (exhalation) of
high mineralized hydrotherms and their mixing with basin waters.

Subsalt deposits of salt-bearing regions have the traces of up-
ward movement of the brines which discharged themselves on the bottom
of salt-generating basins, which represented the rifts of pagsive (de-
structive) or "zones of secondary tension" of active margins of con-
tinents (Jinoridze et al.,I980). Chlorine ability to completely sep-
arate from mantle and granitoid magmss in form of & liquid fluid (Ko-
garko, Ryabchikov,1978),suggests inevitable formation of hydrotherms
of chlorine-sodium composition both at destruction of continental
crust under the action of mantle meltings and at formation of granite-
metamorphic layer, irrespective of its origin (Korzhineki,1935,
Niyashiro,I976; Sudovikov,I964). Interacting with metamorphic and vo-
lcano-sedimentary rocks wher moving upwards,the hydrotherms were being
enriched - in substantizl quantities - by Ca and K under t =I50-460°C
(Khitarov,I954; et al.,I970; Vlesova, Valyashko,I973) and were beco-
ming the brines of chlorine-calcium type. Their remnants occur in the
form of underground waters within the limits of ancient shields, fol-
ded areas and sedimentary cover of platforms (Gorbov,I979), also in
the form of liquid microinclusions in the minerals of metamorphic,
magmatic and hydrothermal rocks (Redder,I970; Yermakov,I972 et al.).

In deep water basin (Yanshin,I96I), isolated from the ocean, the
diacharge of chlorine-calcium hydrothermes results in desulfation of
its waters and devalopmgnt of chloride halogenesis., Vertically strati-
fied water system whichthus originated provides conditions for salt
sedimentation by means of change in temperature and mixing soluti-
ons of different concentration. Under such mechanism of action there
are formed zonal crystals of halite and sylvite at any depth of the
basin (Raup,I973), stratification in salt and characteristic peculia-
rities of rhythmical and facial structure of halogenic deposits.
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Thus, deep-water exhalational-sediuentary halogenic deposits are
not \the indicatcr of arid paleoclimate and evolution of salt composi-
tion| ir the 7orld Ocean. They can not be used also against mobilist
concept of Earth developient (e.g., Meyerhof,Hutten,I978; Pronin,I973)

JEVHOPHISE H.M., BcecomsHu#t HayuHO-HCCJIeNOBATEJECKUE ¥ TPOEKTHHI
MHCTETYT Tanyprmw(BHT), r.Jemunrpan, CCCP

TEOJOTVYECKNE 1 BOSMOKHLE GUBHHO-XIMIYECKVE OCHOBH SKCTAJALMOH-
HO-OCAJIOHHOT'0 T'AJIOTEHESA

OKCTAIAIMOHHO-0CANOYHH T'ajjoreHe3 = NpolecC OCakIeHud TANOTeHHHX
OTJIOReHN) HAa IHe MODCKOTO WM KOHTHHEHTAJBHOTO Gacceiina M3 pacTBo-—
poB, fopMEpyRIMXCA B pesyisTaTe DAsSTPYSKE (BHeJpeHHS, SKCTAJIALNN)
BHCOKOMMHE paJM30BaHHNX THUpPOTEDM M MX CMENEeHHA C Bojamm CGacceiiHa.
llomcoseBHe OTIOREHMA OONMPHHX o0JacTell COoJMeHaKOIUIeHHS HOCAT CJEIH
JIBMKEHUS BBEDX paACCOJNOB, DAsTPYRABIMXCA HA THE COJEDOIHHX Gacceii-
HOB, KOTOPHE NpelcTaBIAMM coCol BHYTPUKOHTHHEHTANbHHE DHHTH B mac-
CHBHHX (NECTDYKTMBHEX) WM "S8OHN BTOPWYHOTO DACTAKEHAA" B AKTHBHHX
oKkpauEaX KOHTHHeHTOB (/lxuHopmnse # up., 1980). CmocoGHocTs xaIopa
OTIENATHCA MOJHOCTED B BEIE EWIKOTO fumomna or MaHTHiiHOK W DpaHETO-
ummoit marm (Korapxo, Padumxos, 1978) npemmosaraer HewsGexHoe oGpa-—
30BaHKe THIPOTEPM XJIOPHATPHEBOT'0 COCTABA KAk NP JECTPYKIME KOHTH—
HeHTANBHOW KODH MaHTuiHEME pacmiapamm (Mmmasomcrmit, 1970), Tex &
mpy GopMEpOBaHMM TDAHMTHO-MeTaMODPHIECKOrO CJOA HESABHACHMO OT ero
npoucxoxnenns (Hopuncxkuit, 1955, Mmacmpo, 1976, Cymomukos, 1964).
BaamvogzelicTeys ¢ MeTamopiUduecKEMM M BYJKAHOT'€HHO-OCANOYHEMM MOPO-
JaMHA OPH IBAXKEHHEM BBEDX, THAPOTEepMH ofoTallaMch KalblueM M KaJmem
B ycaoBuAx Temmeparyp I50-460°C (Bnacoma, Banamko, 1973; Xmrapos,
1954; XurapoB u mp.,I1970), npeBpamadcs B PAcCOJH XJODKAJIBIMEBOTO
THna. MX ocraTke BCTpPEYADTCA B BENE HNON3EMHHX DACCONOB B HNperesax
JpPEeBHAX OMTOB, CKJAANYATHX ofiacTelt ¥ ocamoyHoro yexsa mnardopm
(l'opoB, 1979), a Takfe B BAIE XMIKAX ¥ TBEDPIHX MAKPOBRIDYEHHE B
MAHEPATAX MeTaMOpPUIecKuX, MATMATAYECKAX H THIPOTEPMAJBLHHX IODOL
(Epmaxos, 1972; Pemmep, I970; ¥ mp.). '
B ruyCokosomHoM Gaccefine (fAmmm, I961), W30JMPOBAHHOM OT OKEAaHA,
PasTpy3Ka CHJIBHO MEHEDaJN30BAHHHX XJODKANBIMEBHX T'HIPOTEPM IpPHBE—
IeT K ofeccyrbdatdBanuid ero BOL ¥ PASBATHD XJODHIHOTO TajoreHesa,
BoSHEKIIAA NpPE BTOM BeDPTHKATBLHO-DACCHOEHHAS BONHAA CHCTEMA COSAACT
YCJIOBME IVIA OCAXNEHHS cOJeil mMyTeM CMeleHWA DACTBOPOB pasJMYHOM
KOHIIEHTDAIMA ¥ W3MEHEeHMA HX TemnepaTypH. B.pesyisraTe moryT o6paso-
BarscA Ha JwOoH rayOmHe CaccefiHa S0HANBHHE KPHCTAIH TAIATA ¥ CHIb-
euHa (Payn, 1973), CIOMCTOCT: B COJAX H XapAKTEDHOE A TANQIEeHHHX
OTJIOREHHH PHTMUYHO-PammaibHoe cTpoeHHe. TakuM o0pasoM, TIYGOKOBOI—
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HHE SKCIaNAUMOHHO—OCANOYRHE I'aJIOI'@HHHE OTJOXEeHWA He ARIANTCA WHIM-

KaTOpOM ADHIHOTO NANEOKJHMATa H SBOJMIHEM COJEBOTO cocTaBa MEpOBOTO
okeaHa. JiX HeJB3A HMCIOMB30BATH TakXe NPOTHR MOCHMCTCKOM KOHIIEIIINM
pagenTs Sewm (Hanpumep, Meftepxod, Xarren, 1978; lpommu, I973).

JIPA DAN, Institute of Geology end Geophysics, Bucharest, Romania

LARGE SCALE PROGRADATION STRUCTURES IN THE ROMANIAN CARPATHIANS: FACTS
AND HYPOTHESES

Sedimentological investigetions carried out in Romania have reveal-
ed the existence of cross bedded units of extremely Big sizes, from
hundreds of metérs to tens of 'kilometers., These data lead to the
assumption of the progradation development in large areas, conitrel-
led by the uplift and advancement of some mountain zones. Such &
hypothesis presents a new explanation of the supposed extremely
important thickness (over ten kilometers) of some very shallow
water deposits. lhe above mentioned situation seems fo correspond
with the characters of the Olinesti Gulf Upper Cretacecus and Getic
Paleogene deposits of the South Carpathians, some East Carpathian
Pliocene accumulations and certain formations of the Transgylvanian
Basin border.

The conflict between the very shallow water sedimentation and the
very large thickness of a deposit,together with its monoclinal de-
position, may be regarded as possible indications of an oblique
structure at the scale of the whole formation.

When progradation is demonstrated it leads to an entirely new
view on the geological structure of the investigated area, with new
prospects for finding out accumulations of useful mineral substan-
ces.

JONES, JAMES 0., The University of Texas at San Antonio, San Antonio, Texas U S A

MARINE DOMINATED COASTAL SABKHA AND TIDAL FLAT DEPOSITION OF THE B
PERMIAN BASIN, TEXAS e

Lower'Permian (Artinskian) Blaine Formation in north Texas is a series of
dolomite and ?err1genous red mud beds with minor amounts of channel sangstgﬁgsgg;t
are characteristic of marine dominated sabkha and tidal flat facies. The Blaine
strikes north-south and crops out over 250 km. It is variable in thickness
throughout the region, but averages 125 meters.
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Blaine deposits are couplets of alternating tidal flat and sabkha facies that
resultec from transgressive-regressive processes. Marine domination is clearly-
indicated by the large number of marine invertebrate fossils present in several
dolomite beds. Dolomite beds also contain gypsum nodules and molds of gypsum

and hopper-shaped halite crystals. Massive bedded gypsum commonly has small ripple-
marks 1-2 cm high and 2-3 cm between crests. Crossbedding 10 cm thick in the
m?gsiv? gypsum beds has grains of gypsum, oolites and fossil fragments on the

slip slope.

Dolomite beds thin and thicken very rapidly along strike and dip, varying from a
few centimeters to as much as 6 meters. Gypsum beds are generally 30-40 cm thick,
but some noteable exceptions are 5-6 meters thick. Tidal flat terricenous mud
beds are up to 5 meters thick on outcrop, but probably had interbedded gypsum
that has been removed by dissolution.

JUBITZ K. B., BEUTILER G., SCHULER F., WENDLAND F., Central Institute of
the Earth, Acad. *Sci. GDR, Potsdam, Berlin, GDR

ON THE LYTHOCYCLICITY OF THE GERMAN TRIASSIC IN THE CENTRAL EUROPEAN
SYNECLISE

Extenasive lithological and geochemical researches of the
German Triassic partly susported by mathematical methods
made vossible massertions on periodicity of sequences of
carbonate and clastic rocks. Repetitions of sequences, com-
posed by rocks of similar characteristics in material and
textural regard are considered as the result of comparable
sedimentation processes. The thickmess of the rhythms/cycles
has been subordinated by a basic: period of one to some meters.
They are forming thebase of cyclicity in a hierarchic arran-
gement. A characteristie feature of a large number of rhythms
feycles is established in their asymmetric structure, that
means by the segilence of unequal periods of sedimentary
events, So, fining upward and downward sequences permit con-
clusions on repecting impulses suitable fto correlate several
sequences, The caugse of rhythmicity may be seen in the endo-
genous dynamic of the Earth's crust end their posthumous
conseqnences, modified and supposed in a verious mgnner by
some exogenous factors as climate and morphology of the
sedimantation basin, Also the lithologicel formation of
rhythms/cyclea is influenced by endogensus factors like
mobility of block strucfura, yet they will be considered also
as a function of the balance of composition between regions
of erosion and of accumulation,
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KARAMATA S§., OBRADOVIC J., VASIC N., Faculty of Mining and Geology,
Beograd, Yugoslavia

SEDIMENTARY MAGNESITE DEPOSITS IN THE DINAPIDE OPHIOLITE BELT

Sedimentary Magnesite deposits occur in Neogene basins in the Di-
naride Ophiolite belt in Serbia. They are divided inro three groups.
The first group represents redeposited weathering crust /basin of
Tranjani, RaZanj and #a&ak-Kraljevo,. The seqond group included bed-
ded, fine laminated, cryptocrystalline magnesite /Nevade, basin of
Gornji Milanovac/, and the third one lenses type of magnesites /Be-
la Stena, Lazac, Beli Kamen and others/. The third group is the most
important and among it the most interesting and the largest is de-
posit "Bela Stena” which belongs to Miocene Jarandol basin. In Ja-
randol basin we divided some subenviromments and magnesites belong
to shallow water carbonate complex. In it besides dominating magne-
sites, dolomite-magnesitic or magnesitic marls occur as well as do-
lostones and rare tuffaceous rocks. Deposite "Bela Stena" occurs as
lens body in which magnesite is bedded with layers of different thi-
ckness. Horizontal and wavy lamination occur in many layers. Lami-
nae of submm or mm size are visible due to concentration of organic
material /kerogen of sapropelitic type/ or dolomite. Plant remains
appear in some speciments of magnesite. Magnesites from "Bela Stena"
are possible to divide in five types: laminated, cavernous /porous/,
massive, brecciated and nodular. In Lazac only cavernous type occur.
In all these types among the carbonate minerals magnesites, small
quantity of dolomite, rare calcite and aragonite are found. Among the
others minerals there are quartz, opal, pyrite, phosphate, borate and
silico-borate minerals and the casts of gypsum crystals. The questi-
on is are magnesites primary precipitated from saline lake water

or they are of metasomatic-diagenetic origin. The separate question
is the origin of magnesium. Are in saline lake enough magnesium

to give about 4 million tons of magnesites or source of maghnesium
cames from ultramatic rocks trough which solu%ion of volcanic origin
migrated.

KARNYUSHINA .5, , Moscow State University, Geol. Paculty, Moscow,
USSR

TYPES OF CATAGENESIS

Zones of catagenesis in geosyncline and platform sedimentary basine,
in which conditions of depth, temperature and pressure are close to
maximum values during geological history, differ in parameters of
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the medium and in the rate of transformation of deposits. There are
good reasons to distinguish two types of catagenesis, considered by
an example of rock masses, humic material of which was transformed
into high volatile bituminous coals which was determined by measure-
ments of reflectance of vitrinite (Ra, %). The Turansky type of cata-
genesgis widespread at the epigerteinskaya pletform of the southern
regions of the USSR was distinguished during investigations of Jurae-
glc terrigenous deposits of Turkmenistan. Here the zone of catagene-
sis of some 1600 m in thickness is located at a depth of 1400-3000 m
where temperature is measured as 70-125°C, geostatic pressure - 315-
-T780 kgf/clz. Subsidence of deposits took place at the rate of 20m/
million years and began 155 million years ago. As it took place a
thermochronic stage of carbonification was 0.1% RB/10°C-10 million
years. The Okhotsk type of catagenesis is typical of regions of Late
Cenozoic folding of the Pacific belt. In Oligocene-Miocene volcanic-
sedinentarr‘formationa of the Okhotsk-Kamchatka through the zone of
catagenesis occurs at a depth of 700-3000 m where temperature is
50-140°C, pressure - 130-910 kgf/cm?. Submersion of the deposits be-
gan 55 million years ago at the rate of 55 m/million years. The ther-
moechronic stage of carbonification here was twice as much compared
with that of the platform. The measure of the degree of mineral and
structural transformations of clastic rocks are their open porosity
and density, the gradients of alteration of which prove that the rate
of transformation of the deposits in geosyncline is twice as much as
in platform. Thus, determination of the type of catagemesis allows

to evaluate dynamics of secondary processes and to predict active pro-
perties of deposits in depth in sedimentary basins of different gene-
sis.

liockra, CCCP
THIs KATATEHE3A

3oHH KaTarcHesa B Ie0CHHKANHANBHNEX M ONAT(OPMEHHHX 0CAZ0YHMX Jaccefi-
Hax, yCIOBAA IAYCUHHOCTH, TEMOEPATYD X ZAaBNEHMd B KOTOpHX GIM3KA K
MAKCHMAJBHEM 33 I'E0NOIAYECKyld UCTODMN, DA3NNYANTCH N0 NapaMeTpaM
CpeAs M TeMIaM NpeoCpasoBaHMA OTAOKEHMN. BP0 ZAN0 OCHOBAEWG BHAEAATH
ABa TUNA KATAreHesa, paccuaTpUBaeMHEX Ha [puMepe Toju, IyMycoBOe Be-
LECTLU KOTODHX Npeo0pasoBax0 B AuanasoHe Hapok yraelt Bg-i, uTo onpeze-
ZICHO 10 3aMepaM oTpaxaTelbHO! cnocoGHocTm BuTpuEnTa (R®, 4). Typan-
Ckull TMO KATareHesa, WAPDKD DPACMDOCTPAHEHHHI B Mpefeaax SMArepuMH-
croit nnarTyopuu ora CCCP, OuWn BHEIGAGH OPM M3YueHNM KDPCHUMX TEpPPHUIeH-
g oTnoxeruit Typmiennu. 34ech 30HA KaTATEHE3a uoynocTe 1800 M pac-
ojaraeTca Ha raybune I40U-3000 M, rie TesmmepaTypa paBHa
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70-1259C, reocrarMyeckoe farnesue - 315-780 rrc/omc. [orpyxenue omao-
XEHNUH{t MPOMCXOZAMIO CO CKOpOCcTBR 20 M/MAH.JNET W Radanoch 155 uuH.xer
TOMy Hasaz. TepMOXpDOHHAH CTyOEeHB yIJeQMKaUuA Npu 3TOM COCTABILANA

0,I% RB/IPC I0 mnH.zer. OxOoTcHMil TN KaTareHes3a XapakTepeH Ans oona-
crell noazHexaliHo3oiickoi crkaazuaTocT™ TUXOOKEAHCKOI'O Nofca. B OojMroLeH-
UUOLEHOBHX BYJKAHOT EHRO-0CAZOYHEX 0CpasoBaHusax Oxorcxo-KaMuyaTcroro
nporuGa 30HA KarTarexesza uomsocThR 3000 M pacmpocTpaHeHa HE TIyOUHE
700-3000 u. rme reuneparypa cocraBaser 50-I4(0C, aasnenne - IS0-910
910 xrc/cn‘.norpyxenne OT/IOREHAH HAYENOCE DD MAH./NS8T TOMy Ha3aL CO
CKOPOCTED 55 M/MaH. IeT. TepMOXpDOHHad CTYNeHb yIrAe(MKaluM 37.ece BAEOE
Bulle, 4YeM HA nuaTpopMe. Mepoil cTemeHy MHUHEpAaNBHHX M CIPYKTYpHHX 1pe0l-—
pasoBannlt 00NOMOYHEX OOPOZ MOTYT CAYKATE BENNYMHH MX OTKDHTO# mOpucTO-
CTH X NMAOTHOCTH, I'DAZMCHTH N3MeHEeHUS KOTODHX CBHIETEJLCTBYDT O TOM,
YTO TEeMIOH NpeoGpas30Baruf OTAOXEEHu{l B IEOCHMHKAMHAAN BABOe BHmE, YeM Ha
nnarTgopume. Taxum 00pasoM, yCTAHOBIGHWE THOE KATarenesa JacT BO3MOX-
HOCTH OLEHUTEH AUHAMUEY BTODHUHHX NPOLECCOB U MNPOCHOSUPOBATH HA TIYOUHY
(usuueckue cBolicTBa oTaOxeHuit B ocazouyHux (acceliHax pasiMYHOTO TeHe-
3uca.

KASHTANOV V.A., Institute of Geology and Geophysicsof the Siberian
Branch of the USSR Academy of Sciences, Novosibirsk, USSR

TURUKHAN BAUXITES AS A RESULT OF COASTAL-MARINE PLATFORM BAUXITE -
FORMATION

Gravelatone beds and lenses up to 5 m thick, containing pebble and
bauxite favas were determined in the north-eastern West-Siberian
plate (Turukhan region) in oil prospecting and mapping well cores in
Albien-Cenomenian and Campanian-Maastrichtian lacustrine-palustrine
and coastal-marine deposits. In contentsof leguminous bauxite mate-
rial, structural-textural peculiarities and chemical composition
they may be subdivided into bauxite-bearing and bauxite rocks, san-
dy, arenaceous and stony bauxites which form well correlsteable bau-
xite beds up to 24 m thick. In contrast to bauxite of eluvial gene-
sis the varieties of bauxite rocks and bauxite of this type comsist
of alumo-ferruginous favas, terrigenous material, filling the space
between favas and chamosite-hydrergillite cement. Paves are composed
of hydrargillite, gematite, goetite, quartz and ferruginous alumogel.
Terrigenous material is represented by quartz, feldspars, magnetite-
ilmenite, epidote-zoisite, zirconm, rutile and leucoxene. Chemogenic
cement contains chamosite, hydrargillite, ferruginous alumogel, goe-
tite, carbonateas, ferro-manganese phosphate.’ Bauxite pebble, present
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in bauxite-bearing beds, consists of corund, diaspore, hydrar-
gillite, maghemite and hematite. Bauxite rocks and beauxites were
formed in shallow-water and coastsl-marine environments a8 & result
of free mlumina supply from the intersely chemically weathered vol=
canogene-sedimentary formations constituted coastal zones and isla-
nds of transgressive seg in the zone where acid environment of con-
tinental humid waters chenges to alkaeli marine one. Bauxite diage-
nesis led to matter redistribution and recnsi&llization of alumina
and iron materials, The distinguished bauxites are the new genetic
type of chemogene-sedimentary coastal-marine platform formations.

KANTAHOB B.A., UscTuryr reonorun u reofusurn CO Axazemun nayx CCCP,
rv.HoBocutupck, CCCP

DOKCUTH TYPYXAHA KAK PESYJIT:T'AT MPUBPERHO-MOPCKOr'0 MMATSOPMERHOT0
BOKCUTOOBPA30BAHNA

Ha cepepo-BocTore Samafgo-Cudupexoit mmry (TypyxaHckait pation) B
KepHax HeQTEOOHCKOBHX M KapTEPOEOYHHX CRBEXZH B COCT&BS 038pHC-00-
JIOTHHX ¥ TNPACPERHO-MODOKMX OTJORSH#! asm0-ceHOMAHA @ KaMuad-MaacT-—
PEXTE JCTAHOBMGHH OJACTH K JHH3H IDABAJHATOB MOUHOCTED N0 S M, Cco-
Iepaume TaJbKy ¥ COCOBAHH GOKCATOB. [lo conepxas#n (0G0BOrO GOKCH-
TOBOT'O MAT@pHala, CTPYKTYpHO~TSKCTYDPHHM OCOCBHHOCTAM H XMMAYE CKOMY
COCTaBy OHM NOXpa3neJauTcAd HA COKCATOHOCHHE ¥ COKCHATOBHE MOPOXH,
necYaHNe, [8CYAHHCTHE I KAMBHECTHE OOKCATH, cJarapide IO BOCHMH

XOpPOmO KOPPeJAPYDIHXCA OGOKCATOEHX TODASOHTOB MONHOCTED IO 24 M.Bcs
DasSHOBAIHOCTH COKCHTOBHX HOPOX K COKCHTOB 8TOrO TANA B QTJHYAE QT
GOKCATOB JMBREJHHOTQ CBHE3MCA COCTOAT U3 CymeCTBEHHO aJoMO-keJe-
3ACTHX OOCOBHH, T8DPHT'8HHOTO MaTepHana, SamoJHADNEIO IPOCTpPaHCTBO
MeRIy GOCOBHHAMA H MAMOBHT-TAIpApPrE/UMTOBOTO L@MEHTA.DOGOBUHH CJa-~
rapTcA TANPapTALIATOM, IeMaTHTOM, ISTHTOM, KBapIEM H XeJe3HCTHM

amoMmoreJieM. TeppareRHHE MaTepdas NpPeACTABJIEH KBADIEM,TOJEBHME NIIa—
Tami, MATHETHATOM-AJBMEHHTOM, BSMAJOTOM-IOHSATOM, LEPHOHOM, DyTHJIOM,
JNefixokcaHoM. XemorsH#u#t NEMEHT CONEPKAT MAMO3XT, TANPADIALIAT, Xe—
Je3RCTHE aJNMOTEJE, TOTHAT, KapOOHATH, XeJe3o-MapraHueEsit @ocgar.

lamxa GOKCHATOB, BCTpedapuEKcAd B GOKCATOHOCHHX TOPASOATAX COCTOET
n3 KOpyHIAa, nMacnoopa, THAPAprd/LUATA, MarTeMaTa 4 IeMaTATa. DokcH-
TOBHE OODOLH A GOKCATH (JODMAPOBAJHECH B MBJKOBOIHO- X IPAGPERHO-MO-
DCHAX YCJOBHAX B pE3yJBTATE NOCTYWMISHAA CBOCOJNHOIO IVIMHO38MA M3
MHTEHCHBHO XMMHY8CKA BHBBTDHBEDIMXCA BYJIRAHOTBHHO-OCBNOYHHX oOpa-—
30paHu#l, clarapuwx OpACDEXEHE 30HH ® OCTPOBA TPAHCIPECCHDYNMETQ
MODH, B OGJACTH CM@HH RuACIOE 0OCTAHOBKA TI'yMUIHHX BOI KOHTHHBHTA Ha
8JIOYHYD MOpPCKy®w. luarsHes GOKCATOB HDHBAJ K II8P8paclpeNsJIeHAn Ba-
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mecTBa H MEPeKPACTALIM32NAA MEHBDAJOB IVIAHO38Ma ¥ X8Jje3a. YcTaHo-
BJIBHHHE OOKCHTH [pPBICTABJANT cOGOo# HOBHft reHeTHdecKait TEO XeMo-
T8HHO-OCAJIOYHHX NPACPEXHO-MOpPCRAX MAATHOPMBHHEX odpasoranmit.

KAZANSKY Yu.P., Institute of Geology and Geophysicsof the Siberian-
Branch of the USSR Academy of Sciences, Novosibirsk, USSR

THE SCHEME OF DEVELOPMENT OF MARINE CARBONATE SEDIMENTATION

Marine carbonate sedimentation is remarkably poor in mi-
neral types. This fact emables to interprete sedimentary features
of the process by quantitative evaluation of carbonate minerals
distribution, their structure-textural and facial features. The che-
mical property of sedimentary medium, its temperature and pressure,
basin depths and the role of biosphere dre basic factors of carbo-
nate gedimentation, Seven stages are outlined in consideration of
these parameters: 1) Archean - Early Proterozoic (dolomite-calcic se-
diments, rare stromatolitic buildups,appearance of bioclastic mate-
rial); 2) Early Proterozoic - Vendian (extensive development of al-
gal structures, dolomite sediments in epicontinentel shelves, appea-
rance of calcareo-argillaceous flysch); 3) Cembrian - Early Ordovi-
cian (participation of archaeocyatheans and corals in organic build-
upsa, decreasing dolomite sedimeu-tatiun io shelfyappearance of car-
bonate flysch and pelagic limestones); 4) Middle Ordovician - Carbo-
niferous period (large variety of shelf invertebrates and bioclastic
material); 5) Permian - Jurassic (lowering in quantity of reef-buil-
ders and intracontinental marine dolomite sedimentation, beginning
of participation of namnmoplankton and foraminifere in pelagic sedi-
ments; 6) Cretaceous period - Paleogene (active participation of nan-
noplankton and foraminifera in shelf and pelegic sediments); 7) Pa-
leogene - Holocene (modern type). -

KABAHCKMH 10,1, , MHCTETYT TeoJorEm B reofmsmir CHGHDPCKOTO OTHEJEHHA
A CCCP, r.HosocuGupex, CCCP

CXEMA PASBUTHA MOPCKOT'0 KAPBOHATOHAKOILTEHWA

Mopckoe kapGoHaTOHAKOILIEHHE OTAMWAETCA GENHHM HAGODOM MMHEpANbe
HHX BMJOB. JTO 0OCTOATENBCTBO OOYCIABIMBAET PAcHMPPOBKY CENUMEHTA-
LMOHHHX ocofeHHocTeff 3TOro mpouecca NMyTeM KOAWWecTBEHHOM OIEeHKH
B pacnpeneneHWH KapGOHATHHX MWHEDANOB, WX CTPYKTYPHO-TEKCTYDHHX H
darmansHuX NpuaHaKoB., OcHOBHEMM (akTOpaMH KADGOHATOHAKOIUIEHHA HB=
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AADTCA: XHMU3M W TepMOGApHYECKME DEXMM CDeIN CeINMMEeHTALMH, IIYGHHH
GaccellHa u ywacTHe GHoca. YueT »THX NApEMETDOB TNIO3BOAAET HAMETATH
CeMb 3TANOB B PASBUTHH MOPCKOro KapGoHaToHakormeHws: I) apxefckmit -
PaHHENpOTePO3oACKHA (NOMOMMTO-H3IBECTKOBHE OCANKH, PENKHE CTPOMA~
TOXHTOBHE NMOCTPOAKM, NMOABAEHHE GHOKNACTHTOB); 2) PAHHENPOTEPO30H=—
CEuit - BeHfckuit (mWpoKOe pasBMTHE BOJOPOCHEBHX MOCTPOEK, PA3BATHE
JONOMMTOBHX OCANKOB HA BMHKOHTHHEHTANbLHHX meApdax, noABAEHWE W3~
BECTKOBO=TAMHHCTOrO (fuima); 8) wemGpuitckuft - pAHHEOpNOBMKCKMH
(ywacTne apxeomuar M ROpANNOB B OPPAHOI'@HHHX MOCTPORRAX, coKpame-
HAE NOXOMWTOHAKONXEHMR Ha mexnde, nossnenwe wapSoHarHoro duMma M
TOHKO3EDHHCTHX WSBECTHAKOB B rayGoxoBofHux dammax);4) cpegHeopmo-
BHKCKHA ~ xapGoHoBuit (Gosbmoe pasHoOGpasHe GECIOSBOHOMHHX M GUO-
KIACTHTOBOrO MarTepuaia Ha meabbe); O) nepuckuit - wpckuit (coxpame-
HHe pasHoo6pasua pudocrpourencit, saryxaHue NONOMHTOOOPASOBAHMA BO
BHYTPHKOHTHHEHTANBHEX MODAX, HAUANO YUACTHA HAHOIIAHKTOHA B IIyGo-
KOBOAHMX ocanxax); 6) menoBo# - naneoreHoBudt (miporoe ywacTHe Ha-
HOTIAHKTOHA W (opamurudep B mennPopux M Gonee rAyGOKOBONHHEX
ocamkax); 7) naneorexoBuit — ronoueHoen# (coBpemeHMER THM).

CUI EKEXIN, Institute of Geology, Academia Sinica, Beijing, China
ON THE ORIGIN AND DEVELOPMENT OF CHINESE CONTINENT

The Precambrian platform of China was developed as an axe-like
form after the Sinian movement, about 600 m.y. ago. It was composed
of 4 cratons - N.China, NE.China, NW.China and SE. China cratons.
Bound the platform were the marine troughs, that is, the Tianshan-
-mongolian great marine trough on the North; S.China marine trough
on the SE; and Qingai-Xizang-Yunnan great marine trough on the SW.
of the platform. The epicontinental sea which covered the low lands
of the platform may be divided into 6 marine basing - N.China basin,
Shanxi basin, Ordos basin, E.China basin, S.China basin, Tarim ba-
sln and the gulf of Songliao. All of the marine basins were more
or less separated by the old lands, but are still connected with
the great marine troughs.

Through the orogenesis of Caledonian, Variscian, Indosinian, Yen-
shanian and Himalayan, the marine troughs of S.Chine, Qilian,
Qinling, Kunlun, Tianshan-mongolian' and Qingei-Xizang-Yunnan and
Taiwan were transformed into the folded mountainous belts succes-
sively in order. Post the Quaternary glaciation, since 10 thousand
years ago, the sea level was rising due to the melting of the gla-
ciers and made the present continental shelf region submerged as

it is now.
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KHALED AL-MALEH A,., Departement des Applications Géologiques,
Commission d’Energie Atomique, Damas, Syrie

LES DEPOTS PHOSPHATES DU SENONIEN EN SYRIE ET LES CONDITIONS
PATEOGEOGRAPHIQUES DE LEUR GENESE

Les dép8ts phosphatés du Senonien en Syrie sont d’Age Campano-Maest-
richtien dans le massif C8tier et les Palmyrides (Syrie Centrale), et
d’Age Coniacien-Santonien dans le Kurd Dagh au Nord Ouest Syrien. Ils
sont calcairo-phosphatés et grenus (15 types de grains et 5 types de
nodules ont &t& distingués). Dans le Nord Ouest Syrien ces déplts
phosphatés contiennent des grains de la glauconie et de la matidre
organique, le ciment ghferalement calcitique englobe dans cette zone
des Foraminiféres planctoniques.

Ia genédse de ses dép8ts phosphatés s’est produit sur une platforme
carbonatfe, dans des environnements génfralement peu profonds mar-
que localement par certains caractéres pélagiques. Ia sedimentation
phosphatée a &té favourisfe par 1'ouverture marine, et par son deve-
loppment progressif vers le sud, cette ouverture pendant le Sénonien
a &té vraisamblablement 1iée a une &dlution structurale générale.

La différenciation des haut fonds, le développement de plancton et

de la matidre organigque, ainsi que des conditions particuliédres
physico-chimiques et biologiques lifes & cette évalution, ont &té
responsable du développment de la sédimentation phosphatée et de la
répartition de ses dép8ts sur la plateforme syrienmne.

KHALED AI-MALEH A., MOUTY M., Départment des Applications Géologi-
que, Commission D'Energie Atomique, Damas, Syrie

LES GRANDS TRAITS DE L'EVOLUTION SEDIMENTOLOGIQUE ET PALEOGEOGRA-
PHIQUE DU BASSIN PALMYRIEN PENDANT LE SENONIEN (SYRIE CENTRALE)

Pendant le Conciacien-Santonien la région des Palmyrides a eu les
caracteres d'une zone agsez monotone de la platforme syrienne, avec
des environnements infratidaux, dans lesguels se formaient des cal-
caires dolomitiques, des dolomites diagénetiques, des calcaires co-
quilliers ou bioclastiques voir méme oolitiques. Des dépats gypseux
ou détriques ont été le résultat de certains irrégularités du fond
marin, par contre le sud ouest a ue caractére analogue a la brodure
orientale de la Méditerannée, marqué par la sédimentation carbonatée
pélagique.

Au Campanien et surtout pendant le Campanien supérieur, les milieux
s'approfondissaient et prenaient de plus en plus le caractére d'un
bassin & sédimentation pélagique. Des haut fonds ont favorisé la sé-
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dimentation phosphatée dans ce bassin surtout dans la zone centrale
située au bord du grand "Rutbeh Uplift".

Au Meestrichtien la sédimentation carbonatée pélagique devient de
plus en plus marquée donnant lieu aux marnes et aux marno-calcaires
a4 Foraminiferes planctoniques., Le subsidence différentielle dans ce
bassin a été résponsable des importants changements dens 1'épaisseur
de ses dépots.

KHOLODOV V.N,,Geological Institute of the USSR Academy of Sciences,
Moscow, USSR

EVOLUTION OF SOURCE PROVINCES AS THE MOST IMPORTANT FACTOR OF SEDI-
MENTARY ORE FORMATION =«

The present-day concepts of lithogenesis types are closely related
to various way of mabilization of sedimentary material on water
catchment areas of sedimentation basins.Meanwhile,along with humid,
arid,ice and volcanogenic-sedimentary means of delivery of the mat-
ter into a zone of sediment accumulation, the geochemical type of
the substratum proper within one or another source area is of para-
mount importance.

There are several geochemical types of source provinces, Under con-
ditions of relatively even,clarck distribution of chemical elements
in rocks of the parent substratum, there occur the granitoid, sedi-
mentary and basalt types, sharply differing in contents of Ng, Al,
si, p, X, Ga, Ti, V, Cr, ln, Fe, Co, Ni and other ore elements. The
ore distribution characteristic of the gabbroid type being rather
whimsical, the parent substratum is the place of especially intense
concentration of Fe, V, Ti, P, Cr, Co, Ni, Pt and other elements.
In the course of the geological history of the continental block
development the geochemical composition of source province was re-—
peatedly subject to cardinal changes. The basalt type of substratum
in the Archean was substituted everywhere by granitoid one in middle
Precambrian,by the gabbroid type in the Riphean,and by sedimentary
one in Phanerozoic; this phenomenon resulted in changing the me -
diancomposition of sedimentary rocks of the continental block cal-
culated in works by A.B.Ronov and A.A.Yaroshevsky.

The magmatogenic ore epoch in the upper Precambrian determined by
formation of gabbro-anorthositic belts of the Earth proved of great
scientific and practical importancej;this resulted in accumnlation
of tremendous masses of magmatic ores - Fe,Ti, V, P, Cr and other
metals that served as the source material in formation of the like
sedimentary deposits., The Vendian-Cambrian sedimentary ore epochs
is a reflection of magmatogenic one,
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The gradual attenuation of processes of formation of sedimentary
Fe,V,P, deposits and decrease of intensity of magnesite-and dolomi-
te-~formation in time are due to the fact that in the area of source
provinces of the continental block the magmatic rocks play still

lesser and lesser role, whereas sedimentary rocks acquire a still
greater importance.

X0J0[08 B.H, ,Jsonormueckut ueECcTATYT AKamemuMm HaAyK CCCP,:.Hoana,CCCP

9BOJNLNAA MUTACUMX MPOBVHUMA - BAXHEADNR ®AKTOP OCAZOYHOTO
PYTI00BPASOBAHNA

B ocHOBE COBpEMEHHHX NpezcTaBnenuit o Tumax mwTOreHesa mewuT
ujef O PA3HHX cnocofax MOGMIW3AUWY OCBZA0YHOr'0 MATEpHUaNa HA BOZOCGO-
pax ceIuMeHTAUMOHHHX Oaccelinos. MemZy Tem Hapaay ¢ TyMEZHNM, apui-
HHM ,7IEZIOBHM W BYyIKAHOTEHHO~OCAZOYHHM CIOCOGOM [OZAYM BEmECTBA B 30—
HY OCAINKOHAKONJeHEs CONBNOE 3HAUEHWE MMEeT TEOXUMUYECKWii TUM caMoro
cyGerpara, PassWTOTO B NMpegenax Tolf maM wHolM nuTavmeit mpoBMHIMM.

B HACTOAMEe BPEMA MOXHO BHAENUTH HECHONBKO TEOXVMUUECKWNX TWIIOB
nurapnux MpoBRAumit. [IpM OTHOCUTENBHO DARHOMEDHOM, KIApKOBOM pacnpe-
ZeneHud XUMUYECKUX SAEMEHTOR B MOPOZAX MaTepUHCKOTO CyGcTpara BHIE-
NANTCH PparUTONZHHM ,0c8/0UHHt 1 6a3anbTOBHl TUMH, OCOGEHHO DE3KO
pasnuuanmuecs mo cojepxaswno Mg,Al,Si,P,K,Ga, a rakxe Ti,V,Cr,Mn,Fe,
Co,Ni W 7p. PYZAHHX 3neMeHTOB. [I[pn BEcEMa NMPUXOTNNBOM DYAHOM pacnpe-
ZeNe NN ,XapaKTepHOM A7NA TAaO0GpOWZHOTO THMa, B MaTepPUHCKOM cyGcTpaTe
ocoGesHo Kouuesrpupynrcs Pe,V,Ti,P,Cr,Co,N1,Pt u zp. smemenTH.

Ha mpoTfxeHud TeOnOTUYecKO# MCTOPUM PA3BUTUA HKOHTUHEHTANBEHOTO
GnoKAa TeOXWMWYecKuil COCTaB MUTANMAX MPOBMHUWIA HEOAHOKDPATHO WCHHTWBAT
RapmuHANbHHEe WameHeHufA. BasansroBuii TUm cyGeTpara B apxee MOBCEMECT-—
HO CMEHWICH TPRHWTOMZHHM B cpeZiHeM ZOKeMGpuu, radOpoupHHM B pujee
¥ OCAZouYHHM B (aHepo3oe; 3TO O6CTOATENLCTBO HAXOZWT CBOe OTpaxeHue
B N3MEHEHWN CDeZHEr0 COCTABA OCAJOYHHX TOPOZ KOHTWHEHTANBHOTO OIOKa,
paccuurannoro B padorax A.bB.Pososa u A.A.flpomeBckoro.,

OrpoMEOe HayyHOe W MPAKTUYECKOE 3HAUEHWE WMEET MarMaTOTeHHAaA
pyZHAS 3M0Xa B BeDXHEM NOKeMOpuw, OmpelenuBmascs hopMupoBaHueM rad -
0po-aHOPTO3ATOBHX HOACOB 36MJM;B peaynbrare OHAM CO3LEHH KONOCCANB~-
HHE MacCh MarmMaruveckux pys Pe,T1,V,P,Cr ©u Jp. METANNOB,NOCHYXUB—
mMe VCXOAHHM MATEDUANOM MDY 0GDA30BAHUN ONHOMMEHHHX OCAZIOYHHX MECTO-
poxzeHul. BeHACKO-KeMOPWICKAA OcafjouHas DyZAHAs SI0Xa ABIAETCH OTpa-
HEHUEM MArMaTOTeHHOH,

llocTeneHnoe 3aTyxaHue NponeccoB (ODMMPOBAHUA OCANOUHHX MECTOpO-
xzenuit Fe,V,P, a TaKKe MafleANe WHTEHCWBHOCTW MATHE3WTO-W AONPMATOOC-
pasoBaHui BO BpeMeHW OCYCHOBRNEHH TEM,YTO B O0GIACTH MUTaWMNX MPOBUH=-
LUii KOHTUHEHTANBHOTO GNOKA BCE MEHBUYD DONE MUTpalT MATMATWYECKU® 06—
pasopaHusl ¥ BCe Gonbuee 3HAYEHMEe NMPUOGPETAaNT OCAZAOYHHE mopozHd.llpoGre-
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Ma 3BONONMW COCTABA NMUTANUWX NMPOBUHIAN B MCTOPUM CEMIM UMEST BARKHOS
3HaueHue ,MOCKONEKY MMEHHO MaTepudcKuil CyGeTpaT ABMAETCH DHABHHM DHax-
TOPOM ,ONpPEAE AN CreunfuKy OCAfOMHOTO MPPOA00GPAS0BAHNA,

KHOMENKO V.A., Insti tute of Geological Sciences of the Academy
of Sciences of the Ukrainian SSR, Kiev, USSR

FORMATIONAL SERIES OF DEVONIAN AND THEIR GENESIS IN VARIOUS SOUTII-
EAST GEOLOGICAL STRUGTURES OF THE EAST-EUROPEAN PLATFORM

Sedimentary formations as historicogeoclogical units are bocund to
reflect certain periods and proper stages of the geological history
of regions. Regional stratigraphic units-suites - most conclusively
reflect certain periods.of the geological development oif the regions.
The evolution of formation series of the Dnieper-Donets depression,
Lvov and Pripyat troughs of the East-European Platform and its
central regions is characterized by three tectonic stages of the
Devonian period: Farly Devonian, Middle Devonian - Middle Frasnian
and Late Frasnian - Famennian. The Early Devonian stage of the south-
east of the platform is marked by deposit ion of marine facies

on the Volyn-FPodolian marginal area only. In the Middle Devonian-
Middle Frasnian time plate tectonic environment proceeded. This pe-
riod is characterized by deposition of two marine transgressive
formations, terrigenic and carbonacecus. In Late Frasnian-Famennian
marked by tectonic activity a new stage began in the development

of the old platforms. This stage is called aulacogenic, Starting
with the Dnieper-Donets and Pripyat graben formation there began
an accumulation of the intraplatformal depression formations.
These series include salt, carbonate, arkose, redcolored beds.

In the Lvov trough and in the central parts of the platform accumu-
lation of fine-grained formations which reflect the plate tectonic
environment was in progress. The main peculiarities of the Devo-
nian formation series of the geological structures in question
reflect unique features of their geological history.

XOMEHKO B.A., HECTETyT reoNOrmYecKEX HayE Aramemum Hayx YCCP,
r. Kmer, CCCP

QOPMALIOHHHE PSIH JEBOHA ¥ MX GOPMUPOBAHME B PARNAYHHX
TEOCTPYKTYPHHX 3MEMEHTAX DI0O-3ANANA BOCTOYHO-EBPOIEACKO [LIATZOPMH

Ocamousse HOPMAUME KaK HCTOPHKO-TEONOTHYECKEE eIEHAIN UPH3BAHH OTpPa-
XATH Te WI¥ MHHe JTANH, 4 3aTeM H OOpefelNeHHHe CTANMM DASBETHA Teo-
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JOTHYECKHX DerHoHOB. HamGoJee DOAHO 3TalaM IeOJOTHYeCKOr'0 pas3BATHA
DPeTHOHOB OTBEYANT DeTHOHANBHO~CTpATHIDAfAYeCKHEe eNMHAIN — CBATH. B
SBOJDIME (DOPMALMOHHKX DAMOB JHempOBCRO-JOHemkolf BOamuuH, JBEBOBCKOTO
u [IpEnATCKOTO NpOrmdoB Kro-3amana BocTouHo-Espomefickof#t miarTdopmu
ee UeHTpalXBHHX OCnacTell OTMedYeHO TPE OCHOBHHX 2Talla TERTOHHYECHOI'O
PasBETHEA B TeyeHHe NeBOHCKOTO IepHOIA: pPaHHeNeBOHCKEH#, cpenHeneBOH-
cko-cpenHefparckE# H  nosgHedpaHcKO-favenckmit, B paHHenmeBOHCKMit
aTal Ha pro-samane MIaTdopMH MOpCKHe QOpMAIMAM OTIATANACH JHNE HA
TeppaTopu# BomuHo-[lononbCKO# OKpamHEH. B CpedHeleBORCKo-cpenHedpan-
CREJl pTanm OponoixaeTcCA IIMTHHE pexiM B ee pasBUTHH. B aTor sran dop-
MADOBAIMCE IBE MODCKHE TpaHCTDeCCHBHHE (JODMALMU: TepPUTeHHAdA W Kap-
GoHaTHad. B  mnosgrefpancro—bamvenckmit 2Tal ¢ OXMBIEHWEM TEKTOHHIE-
CKHX [pDOLECCOB Haualach HOBafA CTANKA DASBETHEA JNDEBHMX MLramdopM —
aBiakoredHad. C o6pasoBaHHeM rpadeHoB (IHempoBcro-JoHenku# u [pumAT-
cKmft) Havanoch fopMEpOBaHME pana fopMaidii BHyTPALIATHOPMEHHHX BIATEH
(COMEHOCHHX, KAapGOHATHHX, ApPKO30BHX & KPACHONBETHHX). Bo JBEBOBCEOM
OpOrEGe H B OEHTPaZbHHX 0ONacTAX MIa™hOpMH MpOAONXatd HopMEpoBaThHCA
TOHKO3epHACTHE fopmanau, oTpaxanmue LIATHHE pexmd, OCHOBHHE OCOGEH-
HOCTE (opMmarmui# NeBoHA B MCCHENyeMHX T€OCTDYKTYDHHX SJIEeMeHTax OTpa-—
EADT MEIMBHNYSNbHHE, HeNOBTODAMIEECS YePTH MX TEOJOTHYECKOTO DasBH-
THA,

KHOROSHEVA D.P., Institute of Geological Sciences of the Ukrainian
Academy of Sciences, Kiev, USSR

HISTORICAL CHARACTERISTICS OF BAUXITE FORMATION IN THE RUSSIAN
PLATFORM (AT THE EXAMPLE OF UKRAINE)

lateritic and sedimentary bauxites of the Russian Platform mgke up a
gingle bauxite genetic band (Bushinsky, 1971). In the Ukraine, late-
ritic and sedimentary bauxites were mainly deposited in the Mesozoic.
Lateritic bauxites were formed in the uplifted central part of the
shield and in its peripheral elevated blocks. Favourable for the for-
mation of bauxites, rocks of basic composition were congiderably re-
duced due to granitization. Intense bauxite formation was not pro-
moted by thé climate. Lateral erosion of the crust of weathering re-
gulted in a limited distribution of bauxite deposits over the shield.
Distribution regularities of the bauxite formation over the weather-
ing crust, ancient landforms and other factors predetermined the fol-
lowing features of bauxite rock accumuletion in the sedimentary co-
ver: the proximity of sedimentary bauxite deposits and shows to areas
of the lateritic weathering crust, confinement of ore-bearing rocks
to basaltic horizons of sedimentary formationdg overlying the crust
(Cretaceous, Paleogene), localization in lower parts of the relief:
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slopes, pits, ancient river valleys. Sedimentary bauxites and bauxi-
tic rocks are related to talus-proluvium facies, to fluvial, flood
plains, lagoon, lacustrine, lacustrine-palustrine facies, rare 1lit-
toral marine ones. The primary rock composition is usually preserved
in the course of transportation of lateritic products over short dis-~
tances, further transportation impoverished the materiaml and hampered
the formation of productive rock mass. The evolution of sedimentary
rock deposition resulted in the formation of various gibbsite genera~
tions, its sedimentary, diagenetic and epigenetic varieties.

XOPOIEBA 1.I., MHCTHTYT IeONOTHYECKHX HAYK AKaNeMAH aésrn JCCP,
r. Kues, CCCP

OCOBEHHOCTH 3BOJNIMM BOKCUTOOEPASOBAHUA PYCCKOM ILIATZOPMH

(HA [IPMMEPE YKPANHH)

JarepHTHHE H OCaNOYHHE GOKCHTH Pyccro#f mIambopMs OpencTaBianT cOGoR
eIMHH} CORCHTOBHE reHeTHYecKEE mosc (Bymmecku#t, I97I). Ha Yxpamme
JaTepETHOe H 0Canmo4Hoe GOKCETOOOpa30BaHHE OPOHCXONEIO NpeuMymecTBeH—
HO B Mes030e. JaTepHTHHe OOKCHTH BOSHHKIE B NpENONHATOR LeHTpambHOH
9acTH mMETA H BOSBHMEHHHX GJIOKax ero Nepifeprr. DIarOODHEATHHEME IIA
TeHesHca COKCHTOB CHIM HNOPOINH IPeMMymeCTBEHHO OCHOBHOT'O cocTaea,
IpOLeCCH TPaHETH3AIMA KX 3HATHTENBHO COKPATANE. HKIRMATHYeCKUe yCao-
BHfi He COOCOGCTBOBaNH HHTEHCHBHOMYy GOKCHETOOOpa3OBaHED. [LromanHoft &
SPO3HOHHHA DasMHB JaTePAETHOR KODH BHBETDHEBAHHEA IOpHBEN K OIDAHHAYEH-
HOMy pacOpOoCTpaHeHHMD GOKCHATOBHX 3aiexe# mETa. 3aKOHOMEDHOCTH pasMe-—
meHAd COKCETOEOCHOR (hopmManmi¥ kOpDH BHBETDHEBaHHA, (ODMH JpEeBEETO pe-
nbeda B OpyrEe (PakTOpH OpPeNONDelANANE CIEINyKiHe 3aKOHOMEDHOCTE Ha-
KomneHAd GOKCHTOHOCHHX TOJI OCSLOYHOTO Yexna: CIM30CTE MeCTOPOXRNeHHHR
U OpoABJEHE# OCaNOYHHX COKCHTOBR K IUIOMANAM DA3BATHA JATEDHTHOR KODH
BHBETDUBAHNA, IPUYPOYSHHOCTH DYNOHOCHHX IOPON K Gas’albHEM I'ODH30HTaM
0CANOYHHX 0Gpaz0BaHEfl, DEpPeKDHBAKMEX K0Py (MeJ, IaleoTeH), JOKAIA3a—
O4A B OOHMEERHHX y9acTRax pelbefa: CKIOHH, BOANAHH, IPEBHUE DevYHHE
nonmHe, OcanovHHe CGOKCHTH X CORCHETOBHE IODONH CBASAHH C NEJNBHAIBHO -

OPOJKBHANEHEME (aldaAMA, DyCJIOBHEME, OOMMEHHHMA, JATYHEHHEMM, O3epHH-
ME, O3epHO-GOJIOTHHMH, BCTpedapmTcH NpHOpexHo-MOpckHe. [epemoc naTe-
PHTHHX OPONYKTOB BHBETDHBAHUA HA HESHAYUTEJNBHHE DACCTOAHHA MODOECXO—
I C COXpaHeHNWeM OepBHYHOR OOponH, NalbHee NepeMemeHNe pasyCGOoXHBANO
MATepHaN) ¥ OPemATCTBOBANO 06Da30BaHMD BHCOKOOPONYKTHBHHX TOJmM. JBO-
JIOIMA OCANOYHOTO DPYHOO0OCpA30BaHMA OpEBeJa K (ODMEDOBAHED DASIEYHHX
reHepamat ru6dchTa, BOSHEKHOBEHHD CeIMMEHTANMOHHHX, IHATeHETHYECKHEX
I 3OEreHeTEYECKEX pasHocTeft.

7. 3ax. 1117 97



KHRISCHEV KH. G., Geological Institute, Bulgarian Academy of
Sciences, Sofia, Bulgaria

SEDIMENT DISPERSAL ON THE SOUTH BULGARIAN BLACK SEA SHELF,
LITHOLOGICAL CRITERIA

The bypolarity of the sediment distribution, caused by the different
rate of sedimentation, is a specific feature of the South Bulgarian
shelf.,

The influence of local sources of supply is-considerable within the
nearshore zone of the shelf. Mineral composition, textural and micro-
textural characteristics of the source material are reliable crite-
ria for the reconstruction of the dispersal. The Burgas region is
studied as a model. .Terrigenous material comes from different

local sources which belong to two petrographically contrastive
areas: Stara-Flanina and Srednogorie. Therefore, the factor models
of the Q-mode analysis of heavy-mineral data are complicated. In the
case of 12 minerals eight composite end members (primary and secon-
dary) have been distinguished. They are related to the specific
sources of supply: alluvium, abraded coast, longshore drift from
the North, redeposition of older eolic and marine sediments of the
shelf. .

The central zone of the shelf is an area of active mud sedimenta-
tion. The fine material, transported in a suspension form by the
longitudinal currents, comes from more distant sources (mainly
Denubian), Q-mode factor analysis of clay-mineral data outlines the
influence of three composite end members: caolinite-chlorite and
i111ite members, related to the Danubian Province, and montmorillo-
nite member, referred to the Anatolian Province. South of Cape
Emine a zone of perfect homogenization 1s outlined according to
the factor loadings of F10. It may be related to a current whirl.
The relatively high activity of the bottom waters and the shortage
in coarser sedimentary material in the peripheral zone of the shelf
determine minimal rate of recent sedimentation and the palimpsest
character of the deposits.

KIRILLOVA G.L., Institute of Tectonics and Geophysics, Far East Sol-
entific Centre of the USSR Academy of Sciences, Khabarovsk, USSR

METHODOLOGICAL ASPECTS OF SEDIMENTARY FORMATIONS STUDING ON CONTI-
NENTS AND IN QCEANS

Now formational analysis is more widely used in oceanological re-
search practice. Most classifications of seas and oceans gedimentary
formations are based on their morphostructural types. The hiera-
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rchy of formational level unite is connected with one of morpho-
structures. Deposit complexes, filling large geomorphological ele~-
ments (shelf, continental slopes, ocean floor), belong to formations.
Subformations or groups of microfacies characterise littoral, shai-
low-water ahelf and abyssal shelf.Microfacies and facies also fill
smaller morphostructures.

Such classifications are advisable for m o d e r n sedimentary for-
mations, when physico~geographycal conditions of sedimentation

are obser ve d, However, data on deep-sea drilling and dred-
ging allows to identify more ancient formations of ocean and sea
floors up to Jurassic. Methodical approach to classification and ge-
nesis determination of ocean floor old formations must be just the
game ag for the continents, so we reconstruct the former
physico=-geographycal conditions of their accumulation with the same
methods.Then it would not be the case when chalk formations end
black cley ones of Cretaceous ege exposed on the continent(Scy-
thian Plate),are considered shallow-water,end those on the occe-
anic floor(Northwestern Basin of the Pacific) - abyssal.
Seismostratigraphycal methods are very useful for tracing formations
according to deep-sea drilling data. In this comnection, the main
problem is to improve the methods of identification of structural -
material and seismic sections. Thorough studing of form, structure,
texture and formation boundaries plays a leading role here. In this
case the importance of structural-material characteristics of forma-
tions, which must be the basis for universal classification of sedi-
mentary formations, is clearly seen.

KWUPWLIOBA I'.J., UneTuTyT TexroHumxu u reodusuxy [BHI AH CCCP,
r.Xa6aposck, CCCP

METOJOJIOTHYECKUE ACTEHTH M3YYEHVA OCAZOUHHX COPMALMA HA HOHTMHEHTAX
4 B OKEAHAX -

PopMaUMOHHHI aHANW3 BCe WMpPe BXOAUT B NPaKTHKY OKEaHOJOTMYECKMX WHC-
canemoBanuit. BonbmuHeTBO KIaccuuramt 0CanoUHLX dopuanuit mopelt u oxe-
aHOB CTPOMTCA MO TUNaM MOPPOCTPYKTYD, ROTOpHe 3TH (POpMALMM BHITOJHADT.
Wepapxus nogpaspenedu#t GopMAIMOHHOIO YDPOBHA CBA38HA C Mepapxueit MOp—
QoeTpyrTyp. H QopvaumaM OTHOCAT KOMIUIEKCH OTJOMEHMH, BHIOJHANUHE
KpyTHHe reoMopdonoruueckue saeMeHTH (menbh,MATEPUKOBHE CKIOHH,JIORE
oxeaHa), cyGpopuMaumu iy rpynnu Makpodauuil  xapakTepusyoT JMTOpalb,
MenkoBOAHEN meabd,rmy6oxoBoaHul meabnd. Mukpobaruu v dauuyu BHNOIHAOT
eme Gojee Menkune MOPPOCTPYKTYPH.

[logo6rue KIaccupuranmM neirecoolpasHH AJA COBpeMEeHHEHEX
ocanouHsx dopumamuit, korga duauko-reorpajuueckue ycIOBAS —CeAMMEHTALMMA
Ha6mOIapTCA HenocpejncTBEHHO . OIHAKO JaHHHEe IIyGoKo-
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BOOHOI'O GYpeHus ¥ Npar¥poBaHUA MO3BOJNANT BHUSNATH W Golee  ApeBHUE
popmaiuy gHa OKeaHOB W Mopelf BILIOTH 1O NO3jHewpckux.MerToguueckuit nog-
XOJ, K BHueneHwn, kiaccupuxaium, onpejelleHuo reHesmca Golee JpeBHux op-
Mauuit JoXa OKeaHOB JOJKEH GWTh TaKMM Xe, K4k M HA KOHTMHEHTaX, no-
CKOJNbKY Ouiee fManko-reorpapuuyeckse yYCAOBMA WX HAKOIIEHWA MH p e -
KOHCTpPYHXpyeM OIHAMA W Temu xe crnocoSamu. Torme He BO3-
HUKaeT Takaf NapaloKCANbHAA CUTYalWs, korja GopMauuy nyucuero mena u
UEPHWX T/IMH MENOBOI'0 BO3pacra, OfHaxammuecs Ha kouTHHeHTe (Cxubcraa
NaUTa), CUMTANTCA MENKOBOJHHMMW, a TOrDyXeHHHe Ha JHe okeaHa (Cesepo-
3anafHas KOTIOBMHA ATIAHTHUECKOrO OkeaHa) — IIyGOKOBOTHLMH.

[na npocnexvBaHuA BHOENEHHHX MO NAHHEM GypeHds gopMauuil OrpoMHyw no-
MOWb OKaSHBANT METOOM ceficMocTparTHrpapuu. B cBsasu c sTuM BaxHelwei
3gfaued ABNAETCA COBEPUECHCTBOBAHME METONOB MAeHTHMhUEAUMM CTPYKTYDHO-
BEmeCcTBEeHHHX ¥ CeficMMUECKWX paspe30oB. Beiymyo ponb mpu STOM UrpaeT
TIaTeAbHoe u3yueHue GopMbl, CTPYKTYDH, TEKCTYPH M rpaHun  dopmauuii.
[lpy Taxolt cuTyauuu oueBuUIHA BAXHOCTH CTPYKTYPHO-BEmMECTBEHHO# Xxapak-
TepueTvrM dopmanuit, xoTopas M O0NKHa GHTh NOJOXEHA B OCHOBY YHWBEp-
calbHOf knaccHPurauyyv ocanouHHX fopMaLmii.

KONTA JIRI, Department of Petrology, Charles University, Czechoslo-
vakia

SUPERGENESIS AND SEDIMENTOGENESIS: TRANSPORT AND ACCUMULATION OF
SEDIMENTS IN DIFFERENT ENVIRONMENTS

The conditions and factors governing weathering processes are stre-
sgsed. The intensity of weathering and the depositional environment
are expressed Ag & function of several identicel or similar primary
fectors. Depositional environments may be roughly divided and inter-
preted according to the best possible known lithological data. Geo-
chemical mege- and microenvironments exist in the weathering crust
as well as in the sedimentary lithosphere. Objective lithological
division and nomenclature is recommended for sedimentary rocks while

interpretational terms should be reserved for the depositional envi-
ronments.

KOPORCULIN V,I., Geological Institute of the USSR Academy of Scien-
ces, lloscow, USSR

HYDROCEEMICAL ASPECTS OF ZEOLITES FCRMATION IN SEDIMENTS
AND SEDIMENTARY ROCKS

Authigenic zeolites form at different stages of lithogenesis, namely,

in diagenesis, catagenesis end early metagenesis., Their formation is
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related to the alteration of aluminium silice gels, volcanic glass,
feldspars, clay minerals and other aluminium silicates, Experiments,
as well as direct research of the chkemical composition of mud and
pore solutions in the sedimentery sequences of the continents, prove
that in diasgenesis and early catagenesis zeolites form in sediments
and sedimentary rocks containing interstitial, primarily sodium-type,
solutions. In contrast, in late catagenesis and early metagenesis,
other interstitisl solutions may become zeolite-forming. Geochemical
research haes proved that mud end pore solutions of the sodium type
can form in the sedimentary sequences of modern seas and cceans, as
Tor example, in deep-water "red" oceanic clays which contain, as a
rule, newly formed zeclites. Evidently, it was the presence of this
type of waters that caused zeolite formation there. Correlating the
processes of euthigenic zeolite tormetion with definite types of
pore and confined watefﬁ, we can establish the precise place of the
"zeolite formation" among other types of sedimentary rocke elteration
and reveal the reasons for zeolites' polygeneity.

KONMOPYIVH B.H., Teonormueckmit mecTuTyTr AH CCCP, r.Mockma, CCCP

TVIPOXVMIMECKME ACTIEKTH I[EOIMTOOEPASOBAHMA B OCAIKAX M OCAJIOYHHX
TIOPOTIAX ’

AyTureHHHe IIEOJHTH OCpasyDTCA HA DasHNX CTAJEAX JHTOIeHesa: B IMare-—
Hese, KaTareHe3e W HaYarsHOM MerareHese. Mx fopvupoparme cBAsaHO C
npeodpasoBaHEeM SMMOCHIMEATHHX Tejeft, ByJHAHWYECKOrO CTEKIA, HoJe-—
BHX IMATOB, DJNMHACTHX MEHEDSJIOB H IPYTAX AJOMOCHAIMKATOB. JKCIIEDEMEeH-—
TanpHHe PadoTH M IpAMOS M3YYeHHE XHMMHYeCKOT'0 COCTaBa MJIOBHX M NOpO-
BHX DACTEOPOB B OCANOYHHX TOMIAX KOHTEHEHTOB CBHIETEJHCEBYNT, ITO
1eoJMTOOCPA30BAHAA B IMATeHe3e M DaHHEM KATareHese DASEWBAETCHA NpH
HAJWYMA B OCATKAX ¥ NOPOJaX MeJOYHHX HHTepPCTHIMOHHHX pacTBODOB, B
nepByn OYepemh pacTBOPOE COXOBOTC THOS. B No3NHEM KaTareHese H Ha-
YANBHOM MeTareHese HeoJHTOOCDASYNIEME MOTYT OHThH HHTEDCTHIMOHHHE
pacTBOPH IPyTOoro THUA. JcCaeNoBAHEA THIPOXMMEKOE NOKASHBADT BOSIMOX-—
HoCTH (OPMMPDOBAHMA WIOBHX E MOPOEHX PACTBODOB COIOBOTO THIA B OCa-
JNOYHHX TONIAX COBpDEMEHHHX OKeaHOB M Mopelt, HanpEMep B IIyGOKOBOI~
HHX "KpacHHX" OKesHEYeCKEX TANHAX, KAK IPARMJIO, CONEPEANHAX HOBOOG-—
pa3oBaHHHE NeoJuTH. Haméoiee BepoATHO, 9TO ¥ 3UeCh NPHCYTCTEHE BOX
3TOro THNA ABIAETCHA TJABHAR npEumHol fopvuponanms NeouToB. Koppe-
JAIMA OPONECCOB aYyTHEreHHOT'O NeomToo0pasoBAHEA C oNpelleIeHHHMA TH-
naME HOPOBHX E IISCTOBHX BOX IOSBOJAET GoJee YeTKO OIpelesdTh Mec—
7o "meosmTOROH falME" B pANy LPYTEX THNOR NpeodpasoBaHMA OCANOYHHX
IOpoMl ¥ PackpHBaeT MPHYMHH NOJETEHHOCTH LEeOJHTOB.
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EORJ M.V., ZONK M,S., IGIRGI, Moscou, URSS

ARATYSE DE FORMATION LITHO-FACIALE ET PALEOGEOGRAFPHIQUE DES SEDI-
MENTS MESOZOIQUES DE LA PLAQUE OUEST-SIBERIERNE

L'étape initiale des études de 1l'évolution des milieux paléogéo-
graphiques de la sédimeptation des anciens bassine sédimentaires
consiste en application de l'analyse de formation afin de déter-
miner les rangs de formation en horizontale et en verticale entr-
ant dans un seul cycle tectonico-sédimentaire. Dans 1'ensemble

des formations mésozoiques plate-formiennes des sédiments de la
plaque ouest-siberienne sont delimites les types de formation les
plus importants, & savoir: de l'écorce résiduelle de’ 1'érosion du
socle, volcanogéne sédimentaire, essentiellement gris, subcharbon-
eux gris, gréso-argileux & glauconies, gréso-argileux gris, argilo-
siliceux bitumineux (domanicoide), greso-argileux bariolé, terrige-
no-siliceux, Ies etudes de la structure intérieure et @e la genése
de chague formation sont basees sur les donpées des analyses paléo-
géographiques et litho~faciales. Les particularités de la structu-
ration intérieure et de la genése des formations plate-formiemmes
de la région se déterminent par une manifestation de 1l'assimétrie
de la formation de structure, de la sédimentation (y compris l'accu=—
mulation de la matiére orgamique dispersée) ainsi que par les zones
climatiques générales et l'aridité du climat. En dehors de princi-
paux types on a delimité un certain nombre des sousformations dont
la formation est conditionnée par la presence des milieux de transi-
tion allant des milieux humiques terrestres vers ceux marins,
marins arides et terrestres arides. La mise au jour des situations
litho-faciales et paléogéographiques les plus importantes, 1l'étab-
lissement de leurs cartes en différentes échelles pour délimiter
tant les zones importantes des accumulations d'huile et de gaz et
les types génétiques des réservoirs naturels que les certains types
des piéges d'huile et de gaz se présenmtent comme une étape finale
de ces études. L'analyse litho-faciale du Mésozoique a permis d'eta-
blir la classification des types des réservoirs gazopétroliféeres
développés dans la coupe mésozoique de la plaque ouest-siberienne
ol 1l'essentiel ést presenté par les rangs génetiques déterminés par
la prédominance des processus de litho-genése.

KOP& M.B., S0HH M.C., HTuPl'dl, r.Mocxsa, CCCP

QOPMAUMOHHHA, TUTOIOTO~QAUMANBHYA @ NMAJEOTEOIPAGUYECKMA AHAJMSH
MES030ACKAX OTIOKEHME SATAZHO-CUBUPCKOM MIUTH

[leppoHavyaabHEA 3Tal 10IHAHUA DBOJOLMM NaNeOTe0rpaguyecknX o0cTaHO-
BOK 0OCAAKUHAKONAEHMA IpPeBHMX CelMMEHTAUMOHHNX Gaccel/HoB OCHOBWBAET—
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CA HA NpMMeHeHMM HOPMAMOHHOTO AHANM38 B LENAX BHABJAEHUA BEepTUKANE-
HHX M JaTepaibHMX GOpMAnUOHHHX PAAOE B GAUHOM TEKTOHO-CeLUMEeHTalH-
OHHOM UMKIe. B cocTape nagTfopMeHHHX Me303ofickux oOpasopanuil oca-
LOYHOT0 yexyna 3anazxo-CuOUpCKOW NIMTH BHZENEHH CHeAyouMe OCHOBHHE
TUMH (fOpMAUME: OCTATOUHOA KOPH BuBETPUBAHMA JyHIaMeHTa, ByJIKaHO-
reHHO-0CAZ0YHAA MpPeMMyIeCTBEHHO CepOuNBeTHAA, CepouBeTHaA cyOyrasHo-
cHaf, MecyaHo-TAMHACTEA IIAyKOHATOBAf, MecYaHO-TIAMHACTAA CepolBeT—
Haf, OMTYMAHO3HAA KPeMHUCTO-TauHucTas (ZOMAHUKOMZLHEf), MECYaHO-
TIMHACTAA MECTPOUBETHAA, KPeMHACTO-TeppUreHHAA. U3yueHue BHyTpeHHe-
TO CTpOeHUA ¥ TeHeaucs Kaxjoli gopMandM OCHOBHBASTCA HA JAHHNX IATO-
Ioro—jauuansbEoro M naneoreorpaddyecKoro aHanusos. Oco0eHHOCTH BHYT-
peHHer'0 CTPOEHUA M I'eHesdca NIaTHOPMeHHNX gopManuii peruoHa ompefne-—
AADTCA NpPOABIGHMEM 8CCHMETDUM CTPYKTypO0Gpa3OBaHUA, 0CAAKOHAKOMIE—
HAA (B TOM uMCJe HAKOMJGHJAR PACCEAHHOTO OpraHMYECKOTO BEWECTBHa), 00-
mett xauMaTuyeckoll 30HANLHOCTEHO U HepaBHOMepHOW apuzMaauuell KauMara.
[ToMMMO OCHOBHHX TMIOB QOpMauuil BueleHd MOAQOpMAuMM, HOpMApOBAHUE
KOTOpWX 0O0yCHOBAEHO HaluyueM MePeXOAHHX OGCTAHOBOK OT TyMHAHHX Ha-
3eMHMX K MOPCKMM ¥ 8DUIAHHM MODCKMM K HA3eMHHM. 38KIOYUTENBHNM 2Ta-
moM McclefoBaHMd ABIAETCH BHABNEHUME OCHOBHHX JIATONOrO-(auualbHuX

i nazeore0rpapuyecK4X 00CTAHOBOK OCAAKOHAKOMJEHUH, pasHOMAcHTaCHOe
RapTépusaHde aTUX 0CCTAKOBOK C LEUbM BHAENGHAA KaK KPyNHHX 30H Hed—
Tera30HAKONIeHdA, MeHeTHUECKUX TUIOE NpMPOAHWX pe3epByapoB, Tak M
0TZleBHHX TUIOB JOByUeK HedTd ¥ rassa. JUToXOro-pauuaibHuii aHaju3
Me3030CKMX OTIOKeHAll MO3EOIMN CO3ZATH KIacCHUKaLMo TUIOB Hedre-
ra3oHOCHHX pe3epByapoB, pa3BUTHX B pa3dpese Me3030f 3anagHo-Cudup-
cKoli MIUTH, AAPOM KOTOpOW ABAADTCA I'eHeTMYEeCKUE DPANH, BuAeNeHHHE

Ha OCHOBAHWMM Npe0ClajaHs NpoOLEecCOB IHTOTeHe3a.

KOSSOVSEAYA A.G., Geological Institute of the USSR Academy of Sci-
ences, Moscow, USSR

SPECIFIC FEATURES OF SEDIMENTARY MINERAL PROCESSES IN OCEANS AND ON
CONTINENTS

The origin of the Earth's sedimentary cover is most clearly re-
flected in the composition and the history of formation of the main
families of silicate rocks at different stages and types of lithoge-

nesis. /

The peculiarity of oceanic pelagic lithogenesis is determined
by insufficient content (20-30%) of alumosilicate rocks which are
generally presented by a relatively uniform composition.This is con-
trasted to abundance(70-80%) of the sandy-clayey series on the
continents and their considerably different composition.
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Different types of mineral formation processes in oceans and
continents are clearly reflected in the composition and crystallo-
chemical features of clay minerals, A model of global distribution
of clay minerals is considered for different geological environments
of continents and oceans.

Two stratigraphic "storeys" in the mineralogical composition of
the sedimentary cover of oceans have been established. Typical of
the upper "storey" (Q-Ng) is the association of Fe-smectites and phi-
llipsite. This association has no analogues observed on the conti-
nents. The lower "storey" (Pg-Cr) commonly has the association of
opal C-T-cristobalite. Peculiarities of the second association in
the synchronous series of oceans and continents are discussed. The
same age levels are registered in the degree of alteration and as-
sociation of newly-formed minerals of altered cceanic basalts. The
causes of specific features of authigenic mineral formation of these
two storeys'" are considered.

The most important features of oceanic lithogenesis is intense
accumulation of potassium by authigenic minerals of the sedimentary
cover and altered basalts (smectite, celadonite, zeolite). The con-
cept of initial continentalization of the oceanic crust is discussed,

KOCCOBCEAA A.T., Teonormueckmit HCTATYT AKamemum Hayk CCCP, r.Mockea,
CccP

CINELV@IKA [TPOLECCOB OCANOYHOI'O MMHEPAIOOBPA30BAHMA B OKEAHAX W HA
KOHTHHEHTAX

HamGosee moJHas HHOODMALNA O NPOACXORISHNN 0CEATXOTHOrO deXjaa SeMiH
CONEpRNTCA B COCTaBe M MCTOPHA (HOPMADOBEHMA AMOMOCHIMKATHHX MODPOT,
JCTaHABANBAEMHX IJIA PasHHX THIIOB M cTamuil JuTOreHesa,

Crnenu{¥Ka OKEaHNYECKOT'O JHMTOTEHEe3a olpelleNdeTcd He3HAUATENBHHM KOJA—
YOCTBEOM ANKMOCHIMKATHHX TODOX B OCANOYHOM Wexne melarwamm (R0-30%7) n
ONHOOOPA3NY MIHEDANBHOTO COCTaBa MeJATHYeCKNX IMIKH. JTO DE3KO KOHTpa-
CTHDYET C DacIpPOCTDAHEeHMEM DA3NMUHHX CeMeiiCTE NecuaHo-TIMHUCTHX I10-
pon Ha xoxTHHeHTax (70-80%) m pasHoodpaswem WX MUHEDATBHOTO COCTABA.
OGcy=xnanTcd NDAYMHH THX pasnauu#. .

HamGoJsiee sipko pa3HHi XapakTep MUHepanooOpa3OBaHMA B OKeaHaX ¥ Ha
KOHTHHEHTax (UKCHApyeTCA B COCTABEe IVIMH B LEONNTOE. PaccuarpuBaeTcsa
cxXeMa II0CaNbHOTO DPacHpOCTPaHEHNS M KPUCTAIIOXMMIHYCCHEX 0COOeHHOCTei
TJIAHACTHX MEHEDaZOB K IIOJNUTOB B MOPONAX CTPATHEMIMPOBAHHHX (GopMarur
PA3HEX TeQJOTHYSCKEX OCCTEHOBOK KOHTHHEHTOB ¥ OKEaHOB. YCTAHORIEHO,
9TO OCANOYHHII CIOff OKeaHOB uUMeeT ABYWICHHOE CTpOcHHe. /1A BepxHero
sraxa ( Q-N ) xapaxkTepHa accoluains Fe-cMeKTATOB U (umrancnra. AHa-
JIOTE Ha KOHTHHEHTAX OTCYTCTBYRT. [ma Huxsero sraxa ( Pg~-Cr) TunuuHa
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accolauia kpucrTodanmura (IopleLTainTH-KpeMER), Te-CMeKTUTOR, MalH-
TOpCKUTA H KiuHonTUnoarTa., O6cyxmaeTca cnelmnduras Bropofil acconmanmm B
ONHOBO3DACTHHX OTJIOXEHNUAX OKEAHOB B KOHTUHEHTOB, JTH Xe IBa BO3pacT-
HHX YPOBHA QMKCHDYETCH B OKeaHaX M NpPeolpasoBEHHAX 0a3alsTOBOTO
cyocTpaTa.

Baxioft 0COCEHHOCTEL OKEAHUYECKOTO JUTOTreHe3a ARAAETCA NHTEHCUBHOE
HaKOILIeHNe Kauud HOBOOODA30DAHHHMEA MAHEpAJaME 0CATOYHOTO CJIOA M 13—
MeHeHHHX Oasanprax. O6CcyRmaeTcd KOHUSNIMA HAYANEHQH KOHTHHEHTATH3a-
UMn oxeaHHEYecKo# KOpH,

ZBIGNIEW KOTANSKI, Poland

RADIOCARBON AGES AND SPEED OF FORMATION OF ALLUVIAL TIN DEPOSITS ON
THE JOS PLATEAU, NORTHERN NIGERIA

Alluvial tin deposits, widely exploited on the Jos Plateau, conside-
red up to now as Pleistocene (on the base of Palaeolithic implements),
in reality belong to Holocene. This conclusion is based on the radio-
carbon data of fossil wood from Older Alluvium, closed between 8610-
-2590 y.B.P. These results mean that the main period of formation of
tin deposits in Nigeria is contemporaneous with pre-dynastic and
early dynastic history of Ancilent Egypt. The time of aggradation of
Older Alluvial deposits was relatively long from historical point of
view (about 5000 years), but was rather short in the geological time
scale. These Older Alluvial deposits sedimented on a very different-
iated morphology, in river beds, forming progressively dewelopping
river system , independent from the recent river channels., Black
clays, very typical of Older Alluvium, were deposited in lakes, fil-
ling the limited depressins in this "Egyptian" palaeorelief, which

is being exhumed now by mining and erosion. There are no direct dates
for fanglomeratic Younger Alluvial deposits, but their agé should be
placed somewhere between the end of deposition of Older Alluvium (ca
675 y+B.C. ) and the time of formation of Youngest Alluvial terrace
deposits with the radiocarbon age about 240 y.B,P., i.e. about

1735 y.A.D., Thus the time of formation of Younger Alluvium embraced
about 1000 years only and should most probably correspond to the time
of development of Nok culture. The speed of sedimentation was very
fast, connected with torrential rains and fanglomeratic character of
deposition.

Such surprisingly young age of deposition of alluvial tin deposits

on the Jos Plateau results in the rejection of the formely accepted
views of their Pleistocene age as well as desactualisation of all
previous correlation of Pleistocene events between Sudanese and Euro-
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pean areas. The recent morphology of Jos Plateau has no relation
with Pleistocene pluvial and interpluvial periods, and resulted
rather from the vertical Neogene and neotectonic movements, accompa-
nied by some climatic changes.

EOVACS, SANDOR, Bungarian Geological Survey, Budapest, Hungary

MAJOR EVENTS OF THE TECTONO-SEDIMENTARY DEVELOFMENT OF THE RORTH
HUNGARIAN PALAEO-MESOZOIC

The oldest synsedimentary movements in the Biikkium are Lower-Middle
Devonian volcanotectonic ones resulting in olistostromes with tuffi-
tic matrix and limestone olistoliths., In the Upper Devonian a carbo-
nate platform environment and a basinal one with contimuing volca-
nism formed.The Biikkide domain did not consolidate during the Varis-
can tectogenesis, which caused only synsedimentary movements without
stronger folding or metamorphism. During the Sudetic phase the for-
mer carbonate platform disrupted and & flysch basin came into exis-
tence. The Leonian phase was followed by the shallowing of the sea.
The shallow marine sedimentation was probably broken by local uplift
in the ILower Permian.

The Triassic rifting led to the formation of a central, open marine
(partly oceanic?) basin, flanked both from the S and N by wide carbo-
hate shelves. The (Eastern) Biikk was part of the Southern, mobile
shelf, with significant volcanism, local uplifts and intraplatform
basins. The RFudebanya Triassic and the Meliata Triassic in Slovakia
belonged to the open marine basin, while the Silica nappe (Aggtelek-
-Slovak Karst) was part of the more stable, northern Carpathian,
shelf. In these northern units the first sign of the rifting (or a
pre-rift?) is the presence of basic and ultrabasic rocks in the
Upper Permian - Lowermost Triassic evaporites. The main phase of the
rifting began in the Middle Anisian, when the uniform carbo-
nate platform broke down and pelagic sediments occured. In the
"central basin deep water sediments deposited throughout the rest of
the Triassic, partly below the CCD.

After the Triassic the outer shelf region of the Biklkium collapsed
and an "eugeosynclinal"Jurassic followed, with a non-complete
ophiolite suite. The Jurassic sedimentation in the Rudabanya Mts.
was similar in many respects, but only with a rhyolitic volcanism.
Lower Cretaceous is not yet lknown in N Hungary. Senonian conglome-
rates in the Biiklkkium followed the firet phases of nappe building.
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KRAPIVENTSEVA V.V., Institute of Tectonics and Geophysics,Far East
Science Centre,USSR Academy of Sciences,Khabarovsk, USSR

KRASNOV E.V., Par East Institute of Geologyof the Far Fast Scientific
Centre ©of the USSR Academy of Sciences, Vladivostok, USSR

FACIAL AND PALEOGEOGRAPHICAL CONDITIONS OF FORMATION OF FAR-BASTERN
PHANEROZOIC CARBONACEOUS-SILICEOUS THICK SERIES

In Far-Eastern (Primor'ie,Sakhalin,Kamchatka) sedimentary deposite
of different ages, beginning from Cambrian to Neogene inclusive,
carbonaceous-siliceous thick series mainly of biogenic nature are
widely spread. Carbonates are represented by organogenic (algal,
crinoidal, foraminiferal,coral,efc.) and organogenic-clastic lime-
stones, here and there dolomitized and sometimes biochemical. Sili-
ceous assemblages contain up to 90% of the shells of radiolariae
remains, diatomaceous algae,etc. Lateral conjugation of carbona-
ceous-siliceous sediments indicates a successive change of facies -
from shallow-water shelf to more deep-water, formed wmnder condi-
tions of continental slope. On the basis of the study of radiola-
riag from the siliceous thick series containing limestones with the
remains of reef-forming corals (Triassic - Upper Triassic of the
Dalnegorsk region) there are distinguished facies characteristic of
island arc basins, deep enough for vertical water and current circu-
lation and also abundant in islands, banks, reefs, that created a
great variety of ecological niches for fauna and flora development.

The presence of spilites,diabasic lavas and porphyrites,tuffs,
tuffites in carbonaceous-siliceous thick series is indicative of
their formation during intensive underwater and above-water sub-
aerial volcanism, Lineal elongation of tufogenic-carbonaceous-sili-
ceous sediments for tens and sometimes hundreds of kilometers,con-
fined to them ore mineralization and thermal waters make it reason-
able to suggest their close connection with deep faults. All this
allows to regard carbonaceous-siliceous thick series as a specific
formational type characteristic mainly of geosynclines at early
stages of their development, and sometimes developed at the orogenic
stage.Examples of the latter are tuffosilicites of the Utkholoks-
kaya,Viventekskaya and Kuluvuenskaya suites of Lower Miocene,tuffo-
diatomites of the Ermanovskaya and Etolonskaya suites of Upper Idio-
cene in West Kamchatka. '
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(PAIMBEHIEBA B.B. ,Min~T TexToHMKA M Deodnsnkm HBHI Axamemmu Hayk CCCE
r.XaGapopck; KPACHOB E.B., lansHepocrounuii reosoraveckmit ua-t ABHL
Aramemun Hayk CCCP, r. Bnammeocrok, CCCP

GAIMATBHRE W [ANEOTEOIPADMUECHVE YCJIOBMA QOPMMPOBANKA HAPBOHATHO-
HPEMHUCTHX TOJI $AHEPO30H AAJIBHETC BOCTOHA

B ocanouHeX OTHOXEHMAX CAMOI'0 pasiMyHOTO BO3pacTa HaukHag ¢ KeM-
GpuiickUX [0 HeoTeHOBWe BKIOukTeNbHo Ha JansHem Bocroke (llpumopee,
CaxanuH, HamuaTka) [MPOKO PacHnpOCTPAHEHH KaPGOHATHO-KDEMHUCTHE TOJI-
Oy NpeuMyllecTBEHHO GMOreHHo! npupofx. HaploHaTw npepcTaBieHs Qpraxo-
reHHEMY (BOJOpOCTEBHE, KPUHOWIHEE, (opaMuHupepoBhe, KOpaIoBHE M Op.)
¥ Opr'aHOTeHHO-0GJIOMOUHEMM W3BECTHAKAMA, MECTamy HOJOMUTH3MPOBAHHHMA,
wHODja GuoxeMoreHHuMu. KpeMHucTHe o6pasoBaHks cojepkar po 90% pako-
BUH OCTBTKOB DPaJUONADHIA, IMATOMOBHX BOZOpOCHel U Ap. JaTepaibHas co-
MPAREHHOCTE KAPOOHATHEX M KPEMHMCTHX OTJIOREHMJ Apyr ¢ ApYyroM yKash-
BAET Ha NOCJAef0BATENbHYD cMeHy (auuii - OT MeNKOBOOHWX MENbOBHX [0
Golee I'IyGOKOBOJHHX, OOpasywlMXCA B YCHNOBHAX KOHTHHEHTAJIBHOIO CHIO-
Ha. Ha OcHOBaHWM M3yueHWs DPagUOJAPHY M3 KPEMHMCTHX TOJN, BMEanmuUX
M3BECTHAKN C OcTaTkamu pupoobpasywoiyx kKOpawnos (Tpuac-Bepxuuii Tpuac
JlaNbHEropeKOTro pafoHa)y BHOenAnTeA (aiMu, XaparTepHHe LI 6acceiHOB
OCTPOBHHX AyT', AOCTATOUHO DiIYOOKMX LJIS BePTUHAJIbHOV LUPKYNALMM BOL N
TeueHui’, HO M3OGUIYOMUX Tawke OCTpOBaMM, MexaMu, pudamu, uTO co3ja-
6T Goxnboe pasHOOGpPA3WE SKOJOTUUECKMX HUI NJf pasBuTHA (payHu #

dutops.

Hamune cpenn xap6oHATHO-KPEMHUCTHX TOJNW CNMIMTOB, JIAB,gAada-
308, Aua6asoBhx nopfupuroB, Tyhos, Tydduros yxasueser Ha HopMUpOBE-
HHE UX B 0OCTaHOBKEe MHTEHCUMBHOI'O MOABOIHOIO M HARBOLHOI'O HA3EMHOI'0
ByJakaHMsMAa. JuHe{Has BHTAHYTOCTb TyDHOIE€HHO-KapOOHATHO-KPEMHUCTHX OT-
JIOKEHU! Ha MHOIrMe JecATKA, NOpoi# COTHM KUJIOMETPOB, NPHYPOUYEHHOCTb K
HUM BHXOJOB DYLHO! MMHepaiusallvM, TepMalbHHX BOJ NaeT OCHOBaHWe I0-
BOPUTH 06 WX TECHOP CBA3M ¢ TIIyOMHHEMH pasliomamu. Bce 2To mosBojfifer
BUIETh B KAPOOHATHO-KDEMHVCTHX TOJANax OcoOH (QOPMAlMOHHHY THII,pUCY-
MU reOCHHKIMHANAM HA DaHHWX aTarnax WX PasBUTKA, & MHOTOA DPAa3BHTHI
¥ Ha OPOT'eHHOM 3Tane. I@ngpou NocHeqHero SABISAOTCH TYPOCHIMLMTH YTXO-
JIOKCKO, BUBEHTEKCKOV M KYJYBEHCKO/ CBHUT HUNXHEIQ MWOLleHa, TYyhoiuaTo-—
MUTH 3PMaHOBCKOI W 3STOJNOHCKON CBUT BEePXHeEro MOLEeHa JlangiHoil HaMuar-
HY.
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KRASHENINNIKOV G.F., loscow State University, Faculty of Geology,
Moscow, U33R

GENETIC TYPES; FACIES AND FORMATIONS OF SEDIMENTARY ROCKS

'here are different points of view on the meaning of the discussed
notions. In this report the opinion of the author is presented.
Under genetic type we understand a complex of sedimentary rocks of -
a definite composition, formed in distinct paleogeographic environ-
anent under the effect of & spe;ific geological process; often with
specific geomorphology on land or sea floor. Under facies we under-
stend depesits which differ in composition end origin from the ad-
jacent coeval facies. Under formation we understand a paragenesis of
menetic types, which are formed in the same paleogeographic and tec-
tonic settinp. These potions employed in the suggested meaning help
to reconstruct paleogeographic conditions and consequently to pros-
pect and estimate mineral resources. Several examples are congidered.
In a Late Paleozoic fore-deep on the western slope of the Urals in
the Berly Permian a reelf formation was developed with corresponding
genetic types and facies relationships. Knowledge of these rela-
tions helps to estimate oil and gas content of the deposits.

On the territory of the Big Donets Basin in the tectonic setting of
a Carboniferous fore-deep and on the southern slope of the Voronezh
Areh, there are several coml-bearing formations. Bach shows its own
genetic types and specific faciea relationships. Their knowledge
helps to establish the distribution of coal seams and other features.
The south-eastern slope of the Voronezh Arch shows bentonite (mont-
morillonite) clays of Eocene age. he genetic study of these deposits
has shown that they are distributed among different littoral and
reritic genetic types and that the clays are derived frowm voleanic
ash. The facies interrelations show that the ash came from big ash
clouds , but the source of the pyroclastics is yet unknown. Never-
theless the facies analysis gives us some indications for future
prospecting works.

KPAUFHIHHVKOB I'. 9., MockoBCKEil TOCYNAPCTBEHUNA YHHBEPCATET,
TeoJorHdeckuil gaxyasrrer, I. Mocksa, CCCP

TEHETWYECKKME THIIH, QAN M GOPMALM OCAIIOYHHX OBPASOBAHMA

Ilo mopomy conepxanus KAxNOTO M3 PACCMATDHBAEMNX NOHATHN HMe-
DTCA pasHHE TOYKM BpeHHA, B NOKIANe IpeICTARIEHO HANDABAEHHS,

paseiBaemoe¢ aBTopoM. loj IeHeTHYECKEM THNOM NOHAMAETCA KOMILIGKC
OTJIOKEHER ONpPEZENEHHOI0 cocTaBa, 0GpA3OBABUEXCA B ONHOR fMamKO-
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reorpaf@yeckofi 06CTAHOBKE, NDEMMyN@CTBOHHO NOX NelicTBHEM ONHOTO
BEIyMero I'eQJOTMYECKOT0 areHTa H YacTO MMEDUM! XapakTepHOe Ieo-
wpJOJOrEYeCKOS BHDAKEHHE HA Cyme WA ua mopckom xHe. lon gammed
HOEEMADTCA OTJOKEHHS, pAsAMIAKMHEECA COCTABOM H YCIOBEAMA 00paso-
BaHEA 0T COCENHMX ONHOBO3PACTHHX oTHOKeHmii. Ilom ocamowsofl JopMa-
gEefl NOHEMAETOA NADAreHOSHC I'eHETHYECKMX THUOB OTIOREHHE, olpa-
s0BaBUMXCA B oOme# naneoreorpaf@mieckoll o6CTAHOBKe ¥ B YCHOBHAX
ONHOTO T'e0TERTOEMYIECKOTO DexEMa.

MaroxeHHOe CONepXAHEEe PACCMOTDEHHHX NOHATHH NOMOTAeT X HC-
NONB30BAHMD IPH I'OHETUYECKOM aHANHSE, Naleoreorpaf@vyecKEX DEKOH-
CTPYKUMAX, DOHMCEAX M OIEHKe NOJeSHHX HCKOIAeMHX. TAK, B YCJIOBHAX
HOSTHeNaseoso#CKOTO KpaeBoro UpoTHOa HA 3aNANHOM CRIOHe Ypala B
paEHell mepMM MMeJO MeCTO pasBETHE pufoBoft fopMamME ¢ COOTBETCTBY-
nOEM HaGopPOM I'eéHETHYECKEX THIOB H (JAIMANBEHEME COOTHOULGHEAME. JBA-
HEEe HX DOMOraeT ToYHee OPOTHOSMpOBATE He{TerasoHOCHOCTH COOTBET-
CTEYDUEX OTIORGEMHN.

Ha Teppuropmm Bospmoro Jordacca B IeOTEKTOHEYeCKnX YCJIAOBEAX
KpaeBore Oporuba H IIaTEOPMEHROIO CRACHE BopoHeECKO! aHTeRIMSH
BHABJAEGHO HECKOJBEO YIJEHOCHHX (fopManuil, XaparTepUSyDUHXCH CBOHEME
HaOOpaME I'@HETHRECKHX THUOOB B (RIHANFHHEMH COOTHOMEHMAMH MEXIy HA-
M. 3HaHHE STHX COOTHOWEHHH NOMOTagT ODABANBHEE BHARIATH SAKOHO-
M@pHOCTH pacOpeXeNeHdA yTIeHOOHOCTH HAa 3Toff oomMpHOf TeppETOpHE,

Ha mro-pocTovHoM CKJIoEE BopoHemCKO# AHTERIMSH OCHADYEeHH H
H3y4YeHH GOHTOHHTOBHE I'JIHHH S0LEHOBOrO BOSpacTa. leHeTHUecKm#t aHa-
J43 9TEX OTNOEEHHM, BHOONHEHHHE ¢ H3NOREHHHX NOSHIEH, [OSBOJEA
JCTAHOBETH HDHAPONY STHX IJHH, 00pAS0OBAHHHX NPONYKTAME DASJOEGHHA
MOMHOI'0 HeMmNomama, H FATH NPAKTHYECKYD ONEHKY saiexelf, a Tagxe Ha-
MOTHTE OyTH EX NOMCKOB.

KROPACHEVA S.K., Institute of Mineral Resources, Ministry of
Geology of the Ukr SSR, Simferopol, USSR

FOR THE PROBLEM OF FACIES ANALYSIS OF CALCIUM SULPHATE DEPOSITS

The clessification of syngenetic and secondary structures of sedi-
mentary sulphete rocks has been carried out on the results of pet-
rographic study of deposits of Neogene halogenic formations of the
Ukraine and Upper Jurassic of the Middle Asia. The main lithofacies
of anhydrite-gypsums with due regerd for data on recent and anci-
ent faclies conditions of halogenesis have been distinguished. Deep
water conditions of sedimentation charascterize even-bedded mono-
sulphate rocks and clay-sulphate verves. The primary form of de-
position 1is small idiomorph crystals of gypsum. Anhydritizetion
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recrystallizetion, hypergene hydration of monosulphates stipulate
secondary messive homogeneous structures. Gypsum with large crys-
tals, oriented subvertically, is typical of e shallow water zone.
The secondary structures of monomineral rocks are massive homo-
geneous ones, texturea are fine-grained ones. Coarse-crystalline
gypsum with impurities of clays, carbonates will acquire & secon-
dery spotted habit owing to the pseudo-morphs of anhydrite

on gypsum of various degree of survival. The carbonaceous-sulphate
rocks of porphyraceous and nodular structures are formed subaeri-
ally in coestal paleosabkha of supratidel zone. The primary form
of calcium sulphate ia gypsum, crystals of which during the growth
geparate mechanically marine or" lagoon carbonaceous sediments,
deposited earlier, and replace them metasomatically. The seconda-~
ry structures of these rocks are enterolithic, mosaic, loop-sheped
ones. In the subtidel zone the wavy-bedded carbonate-sulphate de-
poaits are accumilated. The sulphate rocks with the structure of
columnar stromatoliths are characteristic also of paleosabkha.
The clastic sulphate rocks (facies of submerine currents), eviden-
ce of erosion by water and slumping of sediments have been ascer-
tained in studied formation. The genetic analysis of anhydrite-
gypsums allows to detail the position of lithofacies zones in rock
messes of evaporites. This analysis is =& necessary element of
a scientifically-founded forecast of meny commercial minerals
(sulphur, celestine, borates and others).

KPOMAYEBA C.K., Mncruryr munepansHHX pecypcoB, MmHMcreperso reoxo-
rum YCCP, r.Cumdeponons, CCCP

K MPOBIEME JUTONOMO-SAIMANLHONO AHATMBA OTHOREHW! CYNLATA KANHIMA

llpowsBeneHa xKracCHiMKAIMA CHHIMEHETMUHHX W BTOPHUHHX TEKCTYP OCANoU-
HHX cyXb(darHNX MOpon No pesyAbTaTaM nerporpafiuecroro HsyueHus OT-
noxeHu# HEOr'eHOBHX ranoreHHux Qgopmarmit YrpawHu W BepxHeopcko# -
Cpepxelt Asawm. BumeneHw OCHOBHHE JNHTOreHETHUBCKHME THIN THEIICOAHTMIDH-
TOB C YYETOM JAaHHHX M0 COBDEMEHH M W npesHMM (armarsHuM o6cTaHOBRAM
ranoreHesa. [MyCOKOBORHHE YCHOBHA OCSNKOHAKOIUIEHHS XADAKTEpH3yDT
TOPH3OHTANBHOCIOKCTHE MOHOCYNb(ATHHE MOpPOAH M TMIMHUCTO-CYAbdarTHHe
purMuTH. [lepsuuHas fopMa ocaxIeHHA - MENKHe HAMOMODJHHE EDHCTALIN
rANca. AHTHIDHTHIAUMA, NEPeKPHCTANNTH3AIMHSA, I'MNEpreHHas I'MOpATAINA
MOHOCYAB(ATOB 00YCHOBAMBADT BTOPHUHHE MACCHBHHE ONHODOAHHE TEECTY-
pH. MexxoBopHoR 30He CBONCTBEHHW I'MICH C KPYNHLMM KDUCTANIEMM, OPH-
€HTHPOBAHHEMY CYOBODTMRANLHO. BTODHUHHE TEKCTYDH MOHOMHHEDANHHHX
Nopof, - MACCHBHHE ONHOPOJHHE, CTPYKTYpH-MeXKo3epHMcTHE. HpymHoxpmue-
TANIMUECKHE I'HIICH C MMPUMEchD I'WH, KApOOHATOB MPHOSpPeTanT BTOPHUHEI
nATHACTER 06MMK 3a cueT NMCceBoMopdo3 AHTMADHTA M0 THNCY pasHoit cre-
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TIEeHM COXpAHHOCTH. B mpubpemHoil naneocefxxe B HANNPUIMBHONA 30HE Cy6-
aspaibro dopMupyDTCA KapSoHaTHO-cyabdaTHHEe MOpogH NMOpdMPOBKOHOA M
HomynapHo# Texcryp. [lepsuuHolt dopMoit cynbdara kanblumMs ABASETCA IHIC,
KPUCTANAE XKOTOPOTD fIPM POCTE MEXaHUdecKH pasiBuradT paHee OTJIOXEeH—
HHEe MODCKMEe WIHM NaryHHHe KapGOHATHHE OCANKHM ¥ MeTacoMaTHUEeCKH MX
saMemanT. BropMuHne TeKCTYpH STHX TOpPON - SHTEPOJMTOBAA, MOBAMUHAA,
nerenbyaras. B NOAMPUINBHON 30HE HAKAIIMBANTCHA BOJHUCTOCIOHCTHE
KaploHarHo-cynbdarHHe oTAOXeHUA. 1A naneoceSkxH XapaKTepHH Takxe
cynb(haTHHE MOPOAH C TEKCTYpolt CTONGUATHX CTPOMATONMTOB. B USyUEHHHX
dopmarMax yeraHoBnedH oGJOMOUHHE cyabdaTHue noponn (datms nomBogHEX
TeueHuit) , MpPUBHAKKM BHYTPUPODMAITMOHHEX DA3MHBOB K OMOJ3AHUA OCANKOB.
lexernueckut adeny¥s T'UNCOAHTWIPUTOB NO3BONAET NETAIMIUPOBATH MONORE-
HHEe JUTOJIOrO-PAUMANAHEX 30H B TONMAX BBAINOPUTOB, YTO ABIAETCA Heol-
XOMUMHM BAEMEHTOM HAYUHO OGOCHOBAHHOT'O NMPOUHO3A MHOI'MX MOJNE3HHX HC-
Konaemux (cepa, NeJecTHH, GOpATH ¥ OpyrHe).

YANG XUAN, Company of Coal Geology and Exploration of Shanxi
Province, Taiyuan, China

EXPIANATION OF THE DEPOSITIONAL ENVIRONMENTS BY THE USE OF WELL
LOGGING IN COAL FIELD EXPLORATION

Coal is a kind of bedded solid mineral deposits. To study its de-
positional environment is very important for new coal fields prog-
nosis and promoting coal field prospection.

At present well logging is extensively used in the coal geological
prospection. But the log was primarily used to explain the problems
dealing with geology and geological structures, such as to explain
coal beds, lithologiéal characters, faults and columnar depressions,
coal quality and the physical properties of rocks, and so on. To
explain the depositional environment by+the use of well logging
studies have only begun in recent years. Taiyuan Xishan coal field
of Shanxi Province is the location of type sections of Permo-Carbo-
niferous system of North China. On the basis of extensive informa-
tion on Xishan coal field logs the article suggests that the litho-
logical characters can be effectively determined by the well log
curves and provides important information on the physical condi-
tions of depositional environments.

On the other hand, the Permo-Carboniferous strata consist mainly
of clastic rocks, argillites, carbonatites and coal beds. Clearly
seen between them there are stable key horizons, such as sand-
stones, limestones and coals, which provide favourable conditions
for the depositional environment studies. The curves of sand body
from different depositional environments are different, but the
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change of curve forms has its regularities. For a certain deposi-
tional cycle, we can describe the deposition of sandstone and
limestone qualitatively and quantitatively by the use of log curves.
Taiyuan formation is an interbedded marine-continental coal measure
the cyeclic textures are obvious and limestones are the key horizoms.
Shanxi formation is & continental coal measuré, its lithological
character and lithofacies are changeable and sandstones are the
mein horizons, so it allows to explain the environment by the use
of comprehensive marks of well log curves.

EUZNETSOV V.G., I.M.Gubkin Institute of Petrochemical and Gas
Industry, Moscow, USSR

REEF FORMATION IN THE EARTH HISTORY

The intercomnection and intexdependency of bio-, morpho- and litho-
senesis are distinctly seen in reefs. The predominence of biogenic
and blochemogenic mechanism of carbonic sedimentation results in mi-
neralogical gpecific character of the reefs, high rate of the mate-
rial sedimentation and growth of reef colonies, the formation of
specific structures and textures that causes specifically reef fa-
cies zoning. Poatsedimentation processes are chardacterized by extre-
me intensity and these processes drive to rapid formation of stable
mineralogical forms, considerable recrystallization, dolomitization
and matter redistribution. Before the Cembrian period the structures
were characterized by a poor composition of reef-builders, contain-
ing calcite and dolomite, uniformity of structures, primitive mor-
phology, small capacity and height; principal differences of plat-
form and geosynclinal structures are not discovered. In Paleozoic
all morphological genetic types of reefs were known, attols and asy-
mmetric systems including. Various kinds of reef biocoenosis are the
most characteriatic phenomena with mainly calcite composition of ree-
fs andgreat capacity and height as well as essential differences of
geosynclinal and platform structures. Paleogeographic types of reef
forming basins are peculiar. Megzoanozoic reefs are built by limited
in compogition but trophically balanced and extremely productive
biocoenosis, they are made up by aragonite and high magnesial cal-
cite. Reef capacity and height, their morphological facies differen-
ces are at the maximum level. Main reef formation is connected with
geoaynclinals and at the second half of the stage with oceana. Re-
lative maximum in the reef formation occurs at the Farly Cambrian,
Silurian, Devonian, Permian, Late Triasaié. Eocene-Anthropogene; in
other words they are moved relatively to the maximum of carbonate se-
dimentation and correspond to the moments of active tectonic move-

ments.
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KY3HEIOB B.I'., MocROBCKEE RHCTETYT HedTeXuMmyeckoft  rasopoft
npomumnesHocTE mM. M.M. I'yoruma, r. Mockma, CCCP

P®O0EPAS0BAHVE B MCTOPMM 3EMIM

B pmpax oT4eTIHBO NPOABIADTCH B3AEMOCBASE W B3aMMOOGYCAOBIEHHOCTH
oponeccoB Gmo-, Mmoppo- m ymroreHesa. [Ipeodrananme CHOTE@HHOT'O K
GHOXEMOTEHHOTO MEXAHWSMA OCAXIEHMS KApCOHATHOTO MATEDHANA BENET K
MEHepanorEueckoft crnemmizre pwboB, BHCOROR CROPOCTH OCAXENERHA Ma-
TepEANTa B pocTAa COODPyXeHui, POPMADOBAHMID OCOCHX CTPYRTYP M TEKCTYD
® ofycrommEBaeT cremuwdecks DEDOBYD daIMAaNRHYD 30BAIBHOCTEH. Xa-
parRTepHA NOBHMEHHAA MHTEHCHBHOCTE [I0CTCENUMEHTAIMOHHHX NPONECCOB,
BENymAX K OCHCTPOMYy OCDA3OBAHWD CTACHIBHHX MUHEDATOTMYECKEX GopM,
SHAUATENBHOR MepexpUCTALIA3AIMA, NOJOMATH3AIMNA, Nepepacnpeneie—
HED BemecTEa,

Joremdpufickre DOCTPORRE XApARTEPHIOBAMCE GeIHHM COCTABOM pEO-
cTpoETesnelt, RANBIMTOBHM ¥ IOJOMATOBHM COCTaBOM, OXHOOGpaswWeM CTDY-—
KTyp, npocToRf mopfomorume#t, manto#t MOMHOCTED M BHCOTOH; NPAHIMIAATE-
HHX pasuuEft mwramhopMeHHHX X TEOCHHKIMHANEHHX NOCTPOEK HE oCHapy-
XEHO. B mameosoe WSBECTHH BCe MOPHONMOrO-TeHEeTHUECKHE THIH DHEPOEB,

B TOM UMCJNE ATONIH ¥ ACHMMETPHYHHE CHCTEMH. XapakTeDHH pasHoo6pas-
Hufi pmporRHf OHOIEHO3 'W NMpEMMyUECTEEHHO KANBIMTORHH cocTaB pmpos,
HX GONEBmAS MOMHOCTE M BHCOTA, CYMECTBEHHHE DAZIMYMA IEOCHHRIMHAIE-
HHX B mwiaTPopMEHHHX COODYXenH#t; CBOeoCpa3HH MajeoreorpajuueckrHe
TENH Gacce#BoB pmfoodpazoBanma. MesorafiHozo#ickme pEPH NOCTPOEEH
OT'PAHAYEHHHM [0 COCTABY, HO Tpofmueck:m COANAHCHDOBAHHEM W UpPEe3BH-
vaftRo NPOIYRTHBHEM OMONEHO30M, CJIOXEHH APATOHHTOM M BHCOROMATHE3H-
QIBHHM XaasmToM. MomHocTes ®m BHcOTa pufoB, X mopdoiaoro-darmanbaas
mafbepenImalma nocTATM MaxcyMyma., OcroBHoe pudoodpaszoBanMe CBA3A-
HO C IeOCHHKIMHANAMA, & CO BTODOH# MOJOBMHH 3Tama — C OKeaHamd.
OTHOCHTeNBRHE MAaRCAMyMH DEDOOGDA3OBAHHA NPEXONATCH HA PAHHEAME KeM-
Opu#t, cEAyp, IeBOH, NepMb, OOSHHHEA TpHAC, J0IEH-aHTpPONOreH, T.e.
CIBMEYTH OTHOCHTEJNHHO MAKCHMYMOB KApGOHATOHAKOIUIEHWA Boolme # CO-
OTBETCTBYDT MOMEHTAM AKTHEA3AIMMA TEeKTOHMYECKHX NBMREHHHN.

LANGBEIN, ROLF, Ernst-Moritz-Arndt-Universitdt Greifswald, GDR

MICROFACIES ANATYSIS OF SANDSTONES

Like the microfacies analysis of limestones also an analysis of
microfacies of sandstones, i.e. an analysis of thin sections of
sandstones, gives important references concerning the reconstruc-
tion of the sedimentary enviromment, the early diagenesis and the
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paleogeographical interpretation, This method has a great im-
portance in the investigation of terrestrial sedimentary sequences
which are poor in fossils, especially if they occur as drilling
profiles.

A lot of sedimentological and early diagenmetical features, which
have to be obtained from thin sections of sandstones cam be used
for an envirommentally determined classification. They are fea-
tures which occur in the microscopic and macroscopic dimension
as well as features which can be only obtained in the microscope.

For example,
a) Grain-sizg frequencies, grainshapes, microsorting

b) Primary sedimentary structures, e.g. types of bedding

c¢) Biogenical and abiogenical disturbances of bedding structures,
intraformational lime- and clayclasts

d) Clastic relics, especially feldspars, heavy minerals and
metastable lithoclasts

e) Matrix and early cements

f) Autochthonous and allochthonous biogenes, carbonates,
phosphorites and coal.

Some of these features are typomorph with regard to different
enviromments, the other omes can be interpreted only in complex.
In all the analyses of the microfacies of sandstones can be used
with good results for the interpretation of the enviromment.

LEGGETT J,K., Department of Geology, Imperial College of Science and
Technology, Iondon, U.K.

PIATT J.P., Department of Geology and Mineralogy, University of Oxford
Oxford, U.XK.

SEDIMENTATION AND TECTONICS IN THE MAKRAN (BALUCHISTAN) FORE-ARC.
DURING LATE MIOCENE-PLIOCENE

In the Makran region of Pakistan, the widest known fore-arc of a
currently subducting active margin, accretion has apparently been in
progress above northward-underthrusting Gulf of Oman oceanic crust
since Late Cretaceous times, In the Coastal Makran Range, Upper
Miocene-Pliocene strata of slope, shelf and paralic origin are pre-
served in broad (c. 20-30 km) open, assymetric, elliptical synclines.
Older (Early-Middle Miocene) basinal deposits of the accretionary
substrate were apparently being deformed, principally by thrust
faulting and assymmetric folding, while the slope-shelf-paralic
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strata accumilated above them. The latter, which locally reach 7 km
in thickness, record a facinating interplay between sedimentation
and tectonics.

In the Pasni area of the Coastal Makran Range the Kulanch syncline
predominantly preserves interbedded sandstones and mudstones deposi-
ted on a storm wave-dominated shelf. Assiciated deposits are of lit-
toral and paralic facies; local conglomerates are of fandelta origin.
The shelf deposits are strongly cyclic, comprising coarsening-upward
sequences averaging several tens of metres in thiclkmess, themselves
arranged in megacycles which record intervals of coastal advance and
retreat. Along-strike facies variations indicate that the predomina-
nt control on sedimentation was sediment supply in the hinterland.
The principal manifestation in the shelf deposits of tectonism in
the accretionary substrate is the abundance of "jumbled beds® large
scale ball-and-pillow and quick-bed features in the thicker sand-
stones.

5.LEGUEY, J.A.MEDIA, R.GARCIA GIMENEZ, Dpto. de Geologie y Geoquimica
Universidad Autonoma de Madrid, Madrid, Spain

DIAGENETIC EVOLUTION OF ARCOSIC MATERIALS FROM THE SOUTH MARGIN OF
DUERQO BASIN (Segovia, Spain)

The evolution of Mesiniense-Pliocene arcosic materials are studied.
This materials come from the erosion of granites and gneises ghich are
the main source materials of the Central Massif in the Iberian Peninsu-
la. They are currently forming alluvial fans that extend into the inte=
rior areas of the basin.

The sedimentological evolution and the multi-layers type of the perco-

lated waters generate well defined geochemical conditions for the clay
minerals formation.

Fabric and mineralogical investigations using MEB, and EDAX, IP, DRX,
procedures have permited ‘to characterize primary minerals, antigenic
minerals and their interrelationships.

In the upper fan areas a turboestatic fabric type is recognized. Mine-
ralogical studies indicates that the solution processes are dominated

with the feldspars and with less intensity in the quartzs. On the same
time autigenesis of beidellite minerals are observed on alterated felds-
pars. Besides the bictitesare mainly transformed to vermiculites. In the
zones with high permeability microaggregates porous of caolinite and -
fibrous illite are developed. In the distal fan an orientated microag-
gregated fabric are observed. The mineralogical composition indicates
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a general tendency to the autogenetic trioctaedrical smectites with la
minar structures. This smectites are associated with siliceous minerals
of the opal-cristobalite type. In the swamp areas matrix fabric types
are observed indicating confined waters where trioctaedrical smectites
are formed as well as carbonates with sepiolite or palygorskite.

LEMONE, DAVID V.,Department of Geological Sciences, The University of
Texas at E1 Paso, E1 Paso, Texas, USA

PALAEOSOIC CARBONATES OF THE FRANELIN MOUNTAINS, TEXAS AND
NEW MEXICO

The Palaeosoic of the Franklin Mountains is underlain by Riphean car-
bonite, clastic and volcanic strata (1,674m) which is intruded by an
extrusive-intrusive rin& dike complex (950 m.y.).

Palaeosoic strata (2,717m) are dominantly carbonates. The 23 formati-
ons of this sequence are divisible into 9 discrete sedimentological
units: Early Ordovician Bliss Sandstone and E1 Paso group, Late Ordo-
vician Montoya group, Early and Middle Silurian Fusselman Dolomite,
Middle Devonian Canutillo Formation, Late Devonian Percha Shale,

Tate Mississippian basinal to shallow water carbonites, Early and
Middle Pennsylvanian Magdalena group, lLate Pennsylvanian Panther Seep
Formation, and Early Permian (Wolfcamp) Hueco group. Exceptional
carbonite features included in the sequence are Pulchrilamina spi-
nosa mounds (El Paso group), phylloid algal mounds (Pennsylvanian-
-Permian), distal carbonite turbidites (Mississippian), palaeokars-
ting evaporites (Late Pennsylvenien) and colonial coral shoals

(Late Ordovician and Early Permian). All nine of the sedimentologi-
cal units, with the exception of the Percha Shale source rock, are
productive reservoir rocks in the Permian basin. .

The overlying Cretaceous (1,401) consists of carbonites and elastics
of Aptian (7?) Albian-Turonian age. These sediments are overlain by
Cenozoic thick bolson f£ill clastic deposits and surface exposures

of Late Blancan and Irvingtonian clastics.
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LeMONE D.V., PINGITORE N.E., GOODELL PH.C., The University of Texas at
El Paso, El Paso, Texas, USA; BRUCE STEGE, Sohio 0il, San Francisco,
California, USA; MITCHELL S.M., Mobile 0il Corporation, Houston, Texas
USA

CRETACEOUS CARBONATES OF THE WESTERN MARGIN OF THE CHIHUAHUA TROUGH,
CENTRAL CHIHUAHUA, MEXICO

The Albian-Cenomanian carbonates of the Sierra Pena Blanca and Sierra
Gomez provide an excellent model for shelf edge, basinal, and off-
shore bank deposits on the western margin of the Chihunahua trough.
The western Aldema platform-Chihuahua trough sequence at Sierra Pena
Blanca is typified by rapid west-to-east facies transitions: supra-
tidal sabkha muds (west), backreef lagoonal calcarenites, core ree-
foid boundstones and stacked bilostromes of primarily caprinid (up to
40 cm in length) and radiolitid (up to 10 cm in diameter) rudists
with minor solitary scleractinid corals, forereef talus debris, fore-
reef slope muds, and basinal deposits with planktonic forams. This
Albian sequence is overlain by a transgressive basinal unit of argil-
laceous limestone and calcareous shale.

Sierra Gomez is 25 km east of the Aldama platform shelf edge within
the Chihmahna trough. It is a sequence (500m) of shallow water carbo-
nites representing an offshore bank or platform probably surrounded
by basinal deposition. It is assigned to Albian age on the basis of
forams. Sponges, corals, gastropods, bivalves (including radiolitid
and requienid rudists), serpulids and echinoids. Algae, with the
exception of blue-green strc atolites, are not recorded.

Sierra Gomez contains hexavalent uranium deposits in relatively im-
permeable limestone which are concentrated in faults, fractures, and
palaeokarst features. The uranium was probably leached from overlying
Cenozoic ash flow tuffs (37.5 m.y.) and transported in a low tempera-
ture groundwater environment. Precipitation was probably caused by
reducing conditions provided by organics and/or sulfides. Reasonable
analogs to these deposits are in the Madison Formation (Mississippi-
an) in Montana and Wyoming and the Todilto Formation (Jurassic) in
the San Juan Basin, New Mexico.

LIZATEX N.A., MADARAS A.I., Siberian Research Institute of Geology,
Geophysics anda Mineral Resources (BNIIGGEMS), Ministry of Geology
of the USSR, Novosibirsk, USSR

FORM OF SILICON MIGRATION IN WEATHERED LAYER

Current data show that during the alumosilicate weathering silicon
passes into solution as ions, which hydrolyze to form monomeric si-
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licic acid. Investigation of silicic acid composition in natural wa-
ters of weathered layer demonstrated that considerable and even
prevailing part (50-100%) is, when sampling, in polymeric form.
Maximum content of tne latter is observed directly when natural ul-
tratresh waters interact with rocks, in time their depolimerization
up to monomer (monomer—dimer) took place. Dissociation time varies
depending on solution composition, pH and temperature from the
first days vo some months. Equilibrium concentration of polysili-
¢ic acids and monomer is 3,5-78%, the relative amount of the for-
mer being higher with decreasing total silica concentration.
Long-term contact of solutions with rocks causes the increase of
gillicic acid content as well as the growth of monomer part.
Composition of silicic acids in solutions, forming during mineral
destruction, is tastgd experimentally. The amount of polymeric sili-
cic acids, their complexity (in equal experiment conditions) are
determined by the composition and crystalline structure of origi-
nal alumosilicates.

High relative concentration of polymeric silicic ' acids with lo-
wer total concentration of silica in ultrafresh waters of hypergene-
sis zone 1is possible only on conditions of constant input of sili-
con due to alumosilicate destruction. It enables to determine the
landscape areas with maximum developed processes of modern rock
weathering and to concretize the conditions of bauxite formation.

JU3AIEK H.A., MAIAPAC A.M., CuGupCKMil HAYYHO-MCCAEAOBATENbCKMA MH-
CTUTYT TeONOTUM, Teodu3uKd W MuHepaabHOTo cupbs (CHUMTTUMC), Muureo
CCCP, r. HosocuGupek, CCCP

$0PMA MUTPAIMM HPEMHMA B 30HE BuBETPMBAHMA

[Jo coBpeMeHHHEM NpeACTABAEHHAM NP pPASpYUEHWH SADMOCUIMKATOB KpeM-
HUil MEpexXoiuT B PACTBOP B BWAE MOHOB, KOTOPHE I'MAPONM3YNTCA C 00-
PA30BAHMEM MOHOMEDHOW KDEMHEKMcHOTH. [3yyenue cocrapa KpeMHHEBHX
KHCJOT B NDUPOAHHX BOAAX 30HW BHBETDMBEAHMA MOKA3AA0, YTO 3SHAUMTEIb-
Hag M aaxe npeodiazapmes dacTh ux (50-I00 %) HaxoZMTCA B  MOMEHT
or6opa npo6 B noauMepHoi gopue. MakcumaibHOE cojepEaMMe MOCAEIHHUX
HAO0ADAAETCA HENOCPEACTEEHHO NpM B3AMMOAEHCTBMM NPHPOAHHX yAbLTpA-
MpecHHX BOA C NOpoAaMd. CO BpEMEHEM NDOMCXOAMT MX AENOAMMEDH 3BLMA
A0 moHoMepa (MOHOMEp-ZAuMepa). BpeMs pacnaia MEHAETCHA B 3ABUCHMOCTH
OT COCTAEA DACTEOPOB, PH ¥ TeMmepaTyps OT NepEHX JHe#d A0 HECKOAbKMX
MecAlUeB. PABHOEECHOE ¢ MOHOMEDOM GOJAepXaHWe IOJMRPEMHEEBHX RHCJIOT
cocrasaser 3,5-78 %, npuueM OTHOCUTENbHOE KOJNMYECTBO UX yBEJIUYHUBAET-
CA NO Mepe CHWXeHWA OCmed KOHLUEeHTPauMM KpemHeseMa. JAMTENbHHA KOH-
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TaKT PACTBOPGB C MOpOAAMM BEAET HE TOJNBKO K DOCTY COAEpWAHMA KpEeMHE-
KMCNOT, HO X YBEeAM4YEHUD DONM MOHOMEDA.

CocTap KPEMHEKMCAOT B pacTBOpaXx, OGpa3yBUMXCA NpH pa3pyNEHMA MH-
HEpANOB, NPOBEPEeH DKCNEPUMEHTANbHO. KONMYECTEO MONUMEDHHX KpeMHe-
KMCNOT, WX CNOKHOCTH OMpEeAENAnNTCA (npn ONMMHAKOBH X YCIOBMAX BKCME-
PUMEHTA) COCTABOM W KDUCTBIIMYECKON CTDYKTYDOH MCXOAHMX AAOMOCH-
NUKATOB.

BHCOKOE OTHOCUTENBHOE colepKaHKHE MONMMEPHHX KPEMHEKWMCIOT MNpA HMS-
KO# o0med KOHUEHTPALUWA KDEMHE3eMB B yAbTPANPECHHX BOARX 30HH I'M-
nepreHesa BO3SMOXHO JMObL NPA MHTEHCHBHOR QuAbTpAuUMM BOA M MOCTORH-
HOM MOCTYNNEHAW B HUX KDEMHMA 38 CYET DA3NOKEHUA BIOMOCUAMKATOB.
OUTO JRET BOSMOXHOCTBH OMPEAEAATH YYACTKM AaHAUAPTOB C MAKCUMBIBHO
pPAasSBUTHMM NPOLIECCAMU COBPEMEHHOTO BHBETPUBAHMA MODPOL W KOHKDETH-
3HpOBaTE YCAOBHA (OpMHDOBAHHA GOKCHTOS.

LOGVINENEQ N.V., Leningrad State University, Leningrad,USSR

STAGES AND ZONES OF POST-SEDIMENTATION ALTERATION SEDIMENTS OF THE
CONTINENTS AND THE OCEANS

In sediments and sedimentary rocks of the continents the following
stages and, correspondingly, zones are distinguished:

1. Zone of diagenesis, nuaternary, seldom Jicogene sediments of the
lakes and inner seas and land, Thickness of the zone is from 10m to
several hundred m.

2. Zone of katagenesis - from lNeogene to Eocembrian sediments. On
the platform thickness of the zone is from several hundred m to se-
veral km. In the geosyncline and fore=-deep it is 6-8 lm,

3. Zone of metagenesis - from Cretaceous to Hocambrian gediments

in the geosynclines and Precambrian sediments on the base of plat-
forms, Thickness of the zone is from several km in eugeosynclines
to 8-10 ¥m in miogeosynclines and fore-deep. Zone metagenesis down-
wards develops into facies green schists.

In the sedimentary layer of the ocean - 1 layer of oceanic crust -

- nonconsolidated sediments the following zones are distinguished:
1. Zone of diagenesis - from Quaternary to Cretaceous terrigenous,
carbonate and siliéeous deep water ocean floor sediments, siljceous
sediments near continent and outlying seas., Thickness of the zone is
from 200-300 to 800-1000m. In (uaternmary-lleogene sediments,all types

near continent, in regions of high heat flow and deep water troughs
are 100-200m thick.
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2. Zone of katagenesis - in the lower part of laeyer 1 and upper part
of layer II of oceanic crust in Cretaceous-Jurassic ocean floor sedi-
ments and near continent, regions of high heat flow and deep water
troughs in sediments ffom Jurassic to leogene. Thickness of the zone
is from a hundred to 500 - 700 m.

J. Zone of metagenegis and green schists ig determined by samples

of dredging only. It is possible in the lower part of layer II of
oceanic crust.*’

JOI'BMHEHKO H,B., Jenmnrpancka#t rocynzapcTBeHHui#i yHUBepchATeT,T.JleHAH-
rpan, CCCP

CTAIMA 1 S0HW MOCTCEAMMEHTALUMOHHHX ASMHEHAW OCALOYHHX OEPA30BAHMHA
HOHTMHEATOB A OKEAHOB

o n3medeHrD (E3MYECKEX CBOACTB ¥ IapareHe30B AYTHTEHHHX Mu-—
HepajoB B OCANOYHHX OOpASOB&HHAX KOHTHREHTOB BHAEJANTCA CTaIEE B
COOTBETCTBYDMAE MM 30HH .

I. SoHa mHMareHesa — ocajKW 03ep M BHYTDEHHMX Mopell M deTBep—
THYHHE, PEeXeé HEOU'€HOBHE HA3EMHHE OCANoYHHE O0pa30BaHUA. MOmMHOCTE
30HH OT IIECATKOB M JI0 NEPBEX COTEH M.

2. 3oHa RarareHe3a B OTJOXKEHHAX OT HeoreHa IO 90KeMOpHA.

Ha miardopmax MOMHOCTE 30HH OT HECHOJBKKX COTEH M IO [epBHX KM, B
TEOCHHKJIZESLAX ¥ HepefoBHX Nporudax 6~8 kM M CoJable.

3. 30HE MmeTAreHe3a B OTJAOKEHAAX OT MeJa IO J0KeMODHA B I'eo-
CHHEKJIMHAJNAX, HA mjaTfopvax B noxeMmOpuilcxom gyHInameHTe maT@opM.
MomHOCTE 30BHH OT IEpPBHX KM B 3BreOCHHKIMHaAAX n0 8-I0 KM B mmo-
TEOCHHRANHAJNAX ¥ OepeloBux Nporadax. HuMEHAA YacTh 30HH KOppeJApyeT-
CA C MyCKOBAT-XJOPUTOBOH cyCjaumelt ¥ KHN3Y OepexomdT B dauup 3e-
JEeHHX CJAHIEB PerMOHANIBHOrO MeTamopiasMa.

B oreaHax B I caoe oReaHUyecKod KOPH - HEKOHCOMUIEDOBAHHHX
0CANKOB-BHIE.[ADTCAH:

I. 30Ha pmareses3a B TEePPUTeHHHX, KADOOHATHHX M KPEMHHCTHX
OCaKax JOXA OKeaHa M B KDPEMHHMCTHX OCAIKAX NPHKOHTHHEHTaNbHO# 06—
JACTHE H OKDamHEHX Mopefl B OTJOXeHHAX OT YeTEBePTHYHHX IO MEJOBHX.
MomgocTs 30HH oT 200-300 M mo 800-I000 M. B mpMKOHTHHERTANLHOR OG-
JACTHE B TEDPUI'eHHHX B KapOOHATHHX OCajgKax, & Takxe B paloHax BHCO-
KOrQ TeIIOBOro. IOTOKA # B IIYOOKOBONHHX XeJO0ax BO BCEX THOAX Ocam-
ROB MomHOCTH 30HH [00-200 M #m, Kak OpAaBMIO, OHA HE BHXONAT 34 Ope-
IeJs HeoreHa. HESRoTemoepaTypHHEe H3MEHEeHHA 0asaibToB M THAJOKIAC—
THKE AHAJOTHYHH NHEareHeTAYECKHEM,

2. 3oHa RatareHesa B HE3ax I ® Bepxax Il cnosA oKeaHEYecKOR
KOpH B OTJOKEHHAX MeJa ¥ DpH JOEA OKE&HOB, B IDHKOHTHHEHTaXbHOR
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o0JacTH, paffoHax BHCOKOI'O TEIIOBOI0 IHOTOKA M TAYOOROBONHHX X8J0-
dax B OTJOXEHHAX OT DPH OO HeoreHa. MOmMHOCTE 30HH OT NEPBHX COTEH
no 500-700 m. ‘

3. 30Ha MeTareHesa B psAle CKBAXUH TVIYGOKOBONHOI'C OypeHEA B
Hmsax I cJoA BOAM3HE HHTDYSHil;BCTpeYeHH MDAMODA3OBAHHHE M3BECTHAKH
# OB aHTpPAIETOBOI'0 THNA, CBHIETEJLCTBYDNEE 00 R3MEHEHHAX, AHAJNO-
TEYHHX METATeHeTHVECKHM. 30J1eHOCHSHUEBAA 30Ha HAMEYAeTCH TONBKC HO
pesyXrTaTaM IparmpoBaHEA.(QHa BOSMOXHA B HE3ax I caos OReaHCKof KOpH. .

LONG B.F., KARAKIEWICZ, B.B. et DRAPEAU, G., INRS-Oc@anologie, R.'lmm.}ski, Canada

TRANSPORT SEDIMENTAIRE DANS UN SYSTEME DE BARRES D'AVANT-COTE : NORD DU GOLFE DU
ST-LAURENT, CANADA

Durant les trois derniéres années un mod&le de transport sédimentaire d'un avant-
cBte en région micro et mésotidal a été développé en analysant le rSle des sources
sédimentaires, des différents agents hydrodynamiques (houles de vent et courants de
marées) et de la nature des sédiments. Le site expérimental choisi est situé au
Nord du golfe du St-Laurent.

Le bilan sédimentaire a &té calculé en tenant compte des arrivées de matériaux
dérivant de 1'érosion littorale et des apports fluviaux et des départs en direction
des zones plus profondes (supérieures & 20 m). De manidre générale, les sédiments
arénitiques transitent jusqu'd une profondeur de -12 m par dessus une formation
compacte, silto-argileuse postglaciaire. Ce transport s'effectue soit sous forme
de rubanements sableux parall@les au littoral lorsque 1'intensit& du flux s&dimen-
taire est faible, soit sous forme d'une couverture continue pourvue de barres
d'avant-cte lorsqu'il est important. Dans les deux cas, les zones d'accumulations,
ou de transport privilégi&, correspondent i trois longueurs d'onde locale de la
houle incidente (générée par le vent). Ces structures se déforment sous 1'effet
des courants de mare entre deux temp@tes en fonction du régime des houles.

Les sédiments se déplacent parallélement aux structures sous l'effet des courants
de marée en vive-eau (30 3 40 cm/s) et perpendiculairement d la ligne c8tigére, en
direction de la plage sous 1'effet des houles durant les tempé€tes (50 d& 60 cm/s).
Des expériences de déplacement sédimentaire conduites pendant deux mois dans les
zones d'inter-barres montrent que la résultante de ces deux phénom@nes provoquent
un rabattement général des sédiments en direction de la cdte.

LOSHCHININ V.P., CHISTIAKOV P.A., MANSUROV M, M., SURGUTANOVA D.M.,
Institute pf Geology and Geophysics of the Uzbek SSR, Tashkent;
MINKIN M. I., Metallurgical-Mining Plant, Navoi, USSR

METAMORPHIC TRANSFORMATIONS OF THE ORDOVICIAN-SILURIAN DEPOSITS OF
THE MURUNTAU ORE FIELD

Rocks of the Besapan suite and "particoloured" and "green Beaapan"
suites of the Ordovician-Silurian have been studied. These rocks are
represented by metasandstone, meta-aleurolite, quartz-micaceous sci-
st, aleurite-argillaceous formations. The grade of metamorphism vari-
es down the section from abyssal diagenesis up to biotite subfacies
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of green schist of regional scale. The initial rock composition re-
presents 1tself sandstones and aleurolite of greywacke, subgreywacke
and arkoses. The argillaceous rocks of the primary hydromica are pre-
sent in subordinate amount. At the early stage of metamorphism the
argillaceous rocks (chlorite-sericite subfacies) have been crystal-
lizing and changing into the schist structures. Hydromica has been
replacing with chlorite and sericite. Most mineral-forming constitu-
ents are characterized by a variable migration. At the biotite stage
(final) of the green schist facies (Besapan guite) chlorites and se-
ricites are represented by biotites. Phyllite‘schists are remarkable
for low Na and F93 content. The original arkoses and subgreywacke
during the metamorphic processes changed into schists of various com-
position with lepidoblastic structures. Minor quantitative altera-
tions of K, Na, Mg migration included into the feldspar, chlorite
and mica composition show that the development of the low-temperatu-
re mineral associations (quartz-chlorite sericite, albite-sericite-
-biotite-chlorite) which are characteristic of the deposits mention-
ed above occurred by sedimentogenetic matter of the original rocks.
During the metamorphic processes a significant amount of crystalli-
zing water (tens of billion m3) had been separating from the water-
-bearing minerals. This water appears to be an active solvant for
the silica and ore constituents. Solutions of this kind were respon-
sible for the quartz rocks end, probably, for the development of
quartz veing.

JOMVMHMH B.II,, WACTAKOB M.A., MAHCYPOB M.M., CYPTYTAHOBA I.M.,
HacmaTyT reonormm m reofmsmrm Axamemmm Hayk Ya3CCP, TamkeHT;
MAHEKVH M.W., Hasomficku#t ropro-meTamrypradecrnit xomémnaT,T.Hasod,
CCCP '

METAMOPIWYECKME TPEOBPASOBAHMA TIOPOX OPHOBW{—CWD’PHPBW
OTJIOEEHMI MYPYETAYCKOTO PYJHOTO TOJH

Wayuenu mopomu GecamaHCKO#t CEMTH M CBAT "mecTporo" ® "seieHoro Ge—
camnana" ODROBAK-CHWIYPHAACKOTO BO3pacTa. JTO METAMECYAHVKH,MeTaaleBpo-
JIETH, CIDIACTO-KBAPIEEHE CIAHIH ¥ IVMHUCTO-ANTEBPATACTHE OCpasOBaHMA,
CTeNeHh M3MeHeHAd KOTODHX MeHAeTCA BHH3 IO paspe3y OT CTAIMM TIIYOMH-
HOTO N@aredesa 1o CEOTHTOBOH cyodarmm farmm 3eNeHHX CIEHNOEB DETHO-
HANEHOTO MeTamopmsma. Mcexonmuit cocTaB MODON ~NECYAHMKN H &N€BDOHATH
TPAyBAKKOROTO, CYOTpayBAKKOBOTO ¥ APKO30BOTO COCTABA; B NOTYAHERHOM
ROJWYECTBE TJIMHACTHE MOPOJH, NEDPBUYHHE MaTepWan KOTOPHX CHATANICA
TRIpoCADnOf.
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Ha magameHoft cTammm MeTamopiEsamyy IIHHACTHE TOPONH ( XIODUT-CEpHImM-—
ToBag cydfamda) pacKpHCTALIN30OBHBADTCA C 06pA3OBAHMEM CJAHIEBATHX
TERCTYP) . I'MIPOCIDIA 3aMEmMAETCA XIODKTOM ¥ CEDHIMTOM, NOARIAETCH
anrsCuT. COPMEDYTCA IVIMHMCTO-CADNACTHE CHAHIH. BOJBIMHCTBO MAHEpa-
JI006pas’ymiiX KOMIOHEeHTOB XapaKTepU3yeTCd NepPeMEHHHM 3HaKOM MATDALMH.
Ha dmoraroBoft (konedHo#t) cTamm fammm 3eNeHHX clarnep (GecamnaHcrad
CBATA) XJIOPAT ¥ CEPULMAT 3amemanTtca OmMoTHTOM. OGpasomasmmecs mirm-
TOBHIHHE CJHAAHIH OTAAYARTCA HECONBIMM BHHOCOM HATDHEA H TPEeXBATEHTHO-
ro menesa. [lepBAYHHe apKOSH M CyCTDAyBAKKM NDH MeTaMoppwsamid mpe-
0o6pa3ynTcsa B CIAHIH DPA3HOOOPAa3HOTO COCTABA C JEMUIOGAACTOBHMA CTDYK—
TypaMa,

HespaunTeNbHHEE KOJWYECTBEHHHE W3MeHeHWA 3Hara wmurpamm K, Na, Mg,
BXOIAIAX B COCTAB MOJEBHX MIATOB, XJIOPATOB M CJINN CEHIETENLCTBYOT,
uTo (OPMAPOBAHWE HE3KOTEMIEDATYDHHX MUHEDPAIBHHX accoimammit (KBapr-
XIOPAT-CEDUIMT, ATbGAT-CepPAIMT-GHOTAT-XIODAT), XapakTepHHX LIA pac-
CMATDEBAEMHX OTIOKEHMi, MPOMCXONWIO 3a CYET CEIWMEHTOTEHHOTO BEmMEeCT-
Ba MCXONHHX MOPOZ.

[Ipr MeTamopim3anmy MOPOXN U3 BONOCOIEDPXEANMX MHHEDANOB EHIENANOCH
3HAYATENBHOE (IEeCATRE MIDK.M~) KOIMYECTBO KPWCTALM3AIMOHHON BOIH,
ABRTABme#icad aKTHBHEM DACTBODHTENEM KDEMEE3EMa M DYIHHX KOMIOHEHTOB.
9TH pacTBODH OGYCJIOBWIM OKBAapIEBAHWE NOPOX W, BO3MOXHO, fOpMADOBAHEE
DYIOHOCHHX KBAPOeBHX XAT.

LUKJANOVA V.T., Ministry of Geology of the USSR, Moscow, USSR
POSTSEDIMENTARY CHANGES OF ROCKS IN THE OROGEN REGIONS

Postsedimentary changes in rocks of the Alpine, Mesozoic and Paleo-
zoic orogens in Central Asia and of Mesozoic orogen of the Ural-Ka-
zekhstenian region were studied. The comparison of the results re-
veals the peculiarities and factors of lithogenesis in the orogenic
regions, Vertical and lateral zonation of regional transformations
develop in sedimentary sequences. Distinct zones of initial, mode-
rate and late catagenesis and metagenesis can be revealed, each cor-
responding to different stages of evolution of mineral composition,
clay and coal substances, microstructures and physical properties

of sedimentary roeks. The zone boundaries do not coincide with stra-
tigraphic and formation ones. The degree of rock transformation de-
pends upon the structure types of taphrogenes and folds rather then
upon their subsidence depth and age. It is determined by the inten-
sity of tectonic movements and heat flux. In slightly deformed
series these transformations are not intensive, and zonation is ex-
tended over large thickness. In 2ones of intensive tectonic deforma-
tion the catagenic.zonetion is much more compressed. At the same
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depth and in the same stratigraphic complexes the transformation of
rocks is significantly increased. Sedimentary rocks transformation
develops under increased P and T. In tectonic flow zones the syntec-
tonic transformations grow into low-rank metamorphism. Over vast
areas the character of zonation and intensity of catagenesis are in
good correlation with the state of the whole orogenic structural
transformation of the region and with the specific temperature field.
Such local ohanges as kaolinization, carbonatization and stress-
transformation (stress-metamorphism) are imprinted over the transfor-
med rocks. First two are caused by the activity of underground water
(oftenly thermal),. Stress-caused transformations happen in plastic
flow conditions. Specific oriented microstructures originate in rock
at any stage of catagenesis and metagenesis. Stress-caused mineral
associations correspond to PT-conditions of deformation.They appear
either simultaneously with general rock transformation,or after
them, but they always are dated to the period of deformation. Spa-
tial distribution of background catagenetic and stress-caused newly-
formed mineral inclusions gives the evidence of the age the latter
ones.

JYKEAHOBA B.T., Munucreperso reosoruu CCCP, r. Mockma, CCCP
[IOCTCEIMMEHT ALMOHHWE ~M3MEHEHKA TI0POL B OPOI'EHHHX OBJIACTSX

HeenenopaHH M3MeHeHMA MOPOJ B aJbMMACKOM, ME3030/CKOM M Naleo30i#-
ckoM oporeHax CpemHeit AsuM ¥ B Me3030fickoM oporeHe Ypano-Hasaxcran-
cKkoro peruoHa. ComocTaBieHKe De3yJbTAaTOB MO3BOJNAET BHABUTH O0COGEH-
HOCTH ¥ (aKTOpH JWTOreHe3a B OPOTEHHHX 06J]aCTAX. PermoOHaJbHHE H3ME-
HEHWA Da3BMBANTCA 30HANbHO KK B BEDTHKANbHOM, TaKk M B I'OPM3OHTANb-
HOM HampaBleHMu. YeTHO BHUENARTCA 30HH HAYaJbHOI'O,CpenHero,riy6oKo-
o KaTareHesa ¥ MeTareHesa, COOTBETCTBYDMUE CTANUAM W3MEHEHWA MUHe-
PaJbHOT'O COCTaBa, IJAMHMCTOrO ¥ YIJIMCTOrO BemecTBa, MMKPOCTDYETYPH M
fusuueckux CBOCTB nopox. ['PaHMIM B0H HE COBNANANT CO CTPATUIpadu-
yeckuMM ¥ opMaiMOHHHMY rpaHuliamy. CreneHb npeofpa3soBaHMA NOpon 3a-
EMCHT OT TWNA CTDOEHHA TaPpPOr€HHHX M CKAAQUATHX CTPYKTYP SHAUMTENb-
HO Gombme, UeM OT TJyOMHH NMOTpyXeHMA M Bo3pacTa Toxm. OHa ompegeins-
©TCA MHTEHCHBHOCTBHN TEKTOHWUECKMX NBMXEHMA M TeINOBOrO NOTOKa. B
cnabo mefopMMPOBAHHHX TOJMAX NpeofpasoBaHWA HEBeNMEH,30HANbHOCTH
pacTAHyTa Ha GoJbmMe MONHOCTH. B 06[acTAX MHTEHCMBEHHX IBMXEHUA 30-
HaJbHOCTh CXMMaercdA. Ha Tex xe ruy6uHax MiM B Tex Xe cTparurpaduuec-
KMX KOMIJIeKCaX CTeNneHb KaTareHesa 3HAUMTENbHO Boapacraer.laMmeneHus
PABBHBAKNTCA NpU nmoBumeHHHX P ¥ T. B 30HaxX TEeKTOHMUYECEOTO TEUEHUH
NopoJ, CMHTEKTOHMYEeCKoe NMpeofpasoBaHWE BO3pacTaer BIIOTh N0 METaMop-
(uaMa HM3KMX cTymeHedl. Ha KpynHuX miomafnaX XapaxTep FOHANBHOCTH M
WHTEHCHBHOCTh kaTareHesa Xopomo KODPeIADYDTCA co cTeneHbl o6me# opo=
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reHHO# mepepaCoTEM TEETOHMYECKOR CTDYETYPH H C OCOGEHHOCTAMM TEnxo-
Boro noif. Ha sror pernmHambHu# (oH HanOXEHH NOKaNbHHE M3MEHEHMA mo-
poj: KaoIWHM3alpd, KaploHaTH3alMA M CTPECCOBHE NpeoGpasoBaHMA
(crpecc-meramopdusu) . [lBa MepBHX BHUA MPeo6pa30BaHMR BH3BAHH TEKTO-
HUUEeCKOll aETHBM3aIMed monsemHux poj (uacTo TepManbHEX). CTpeccopuwe
W3MEHEeHNs BOSHMEANT NpH AnacTudecEoft nefopmarmuu, [Ipm sToM XapakTep-
HHE ODMEHTHPOBAHHHE MMEDOCTPYETYDPH (GODMMPYDTCA B MOPOJAX,HaXOIAWMX-
Cf Ha JoGo#t cranumM KaTareHesa M MerTareHesa. MuHepasbHHe accolmManuy
B CTPECCOBHX MMEDOCTPYRTypax coorsercrsynT PT-ycmommam nedopmalim.
Onu paspuBamTCA JIMGO ONHOBPEMEHHO ¢ OGHMM NPEOGpASOBAHMEM MOPOJ,JM-
6o mocne HEro, HO BCErjla COOTBETCTEYNT BpeMeHM nedopwammi. [lo coor-
HOmEHWP karareHeruuyeckux (POHOBHX) M CTDECCOBHX MUHEpPANbHHX HOBOOG-
pa30BaHW# MOXHO CyIMTh O BO3pacTe MNOCIEJHMX.

MAKHNACH A.S., LEVYCH N.N., Institute of Geochemistry and Geophy-
sles of the Academy of Sciences of the Byeloruasian SSR, Minsk, USSR

OLD CRUST OF WEATHERING IN THE BYELORUSSIA

Non-metamorphic products of weathering developed on crystalline ba-
sement rocks (Pre-Ripheen, Riphean, Pre-Vendian, Vendian, Mesozoic,
Pre-Cenozoic) and on some sedimentary mantle horigons (Lower Camb-
rian, Carboniferous, Cengzoic) are widely spread on the Byelorussi-
an territory. The Mesozoic and Pre-Cenozoic crusts of weathering,
which are developed on gneisses, schists and basement granites, are
most represantative ones. They are characterized by hydromica-kaoli-
nite and rarely by kaolinite weathering profiles. The laterite crust
of weathering is found in the weat of the republic. It hag a manji-
festation of gibbgite and boebmite mineralization. The existence of
congiderable quantities of amphiboles and pyroxenes in initial rocks
(gabbro, amphibolites, gneisses) conditions the predominance of mon-
tmorillonite group minerals in their weathering producta. Metasomatic
transformations of initial rocks resulted in wide spreading of mixed
laeyered minerals having different relationship of illite and montmo-
rillonite packets. The most intensive weathering processes took pla-
ce in the fracture zones areas, which have been favourable for in-
verse weathering profiles forming. The Precambrian crust weathering
was found to be less developed. Among them the Pre-Riphean weathering
crusts of kaolinite-illito-nontnorillonitd and kaolinite-montworilloni-
ite-illite are characterized by greater thickness (up to 34 m).
Thickness of Pre-Vendian crusts of weathering, with similar minera-
logic compositiong, is in the limits of amcme meters. Vendian crusts
of weathering were formed on effusive rocks of trachydecitic and ba-
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saltic compositions of kaolinite and kaolinite-montmorillonite types
correspondingly. The weathering crusts of sedimentary rocks are less
distinct both in thickness and in mineral composition. They are dis-
tinguished by existence of neogenic kaolinite and phenomenon of fer-
ruginous minerals oxidation.

MAXHAY A.C., JEBHX H.H., HecTHTyT reoxwvym ® reofmsmxu AH BCCP,
r.Mumack, CCCP

JIPEBHVE KOPH BHBETPHBAHMA BEJIOPYCCHN

Ha TeppuTOpHE LEJODYCCHE pacRnPOCTPAHEHH HEMETaMODIN30BAHHHE MDOIYK-
TH BHBETPMBAHWA, DA3BHTHE HA MODOISX KDHCTAJNIAYecHoro dyHIaMeHTa
(mpempmpeiickme, pmbelickme, MpeIBeHICKMEe, BeHICKme, ME3030iicKae,
npenraitHosolickne) u OTIEJBHHX TOPH30HTAX 0CANOYHOTO Yexaa (HEKHe-
remOpmiicREe , KapOoOHOBHe, KaltHosoilickme). Hamdosiee mpencTaBATENBHH
KOPH BHBETDHBaHEA Me3030fCKOTO M ImpemraitHosoifcKoro Bo3pACTZ, D23BH—
THe Ha THeficax, ciaHnax, rpaHmrax gyHoameHTa. OHm XapakTepusyoTCH
THIPOCJIOINCTO-KAONMHATOBHM, Pexe KAOJIMHATOBHM MNpofMIAMY BHBETDURA-
HAA., Ha 3amale pecoy(d/nK# yCTAHOBJIEHH JIRTEPATHHE KODH BHBETDRBAHUA
C IpOABJIEHMEM THOGCATOBOE H GEMuTOBOH MumHepaiusammm, [[DUCYTCTEHE B
HECXONHHX moponax (raddpo, aMbuGosnTH, THe#CH) 3HAUMTEJBHHX HKOJA-
9ecTB aMprOOJIOB M IIMPOKCEHOB OGYCJOBWJIO NMpeodjansHEe B HMX MPOAYKTAX
BHBETDHBAHEA MUHEDAJNOB MOHTMODHIUIOHETOBOA Tpymmy, Meracomartmueckie
npeoSpa3oBaHUA MCXONHHX MODPON NPHBENW K WAPOKOMy DACIPOCTPaHEHHD B
KOpaxX BHBETDMBAHMA CMEMAHOCAOREHHX® MyHEpajoB C DA3HEM COOTHOMEHHEM
THIPOCJIACTHX M MOHTMODMIJIOHATOBHX NAaXKeTOB. HauGonee MHTEHCHBEO
NpOLECCH BHBETDHMBAHUA IPOTEKAM HA yYacTHAX TPEmMEHHHX 30H, CIOCOG-
creyomrx GopMHpOBaHMK HHBEPCHOHHHX mpofmnedl BHBeTpmBaHmA. MeHee
PasBETHMA OKA3AAMCH NOKEMODUICKHE KODH BHBETPHBaH#A. Cpeld HAX
Goxpmedt MomHOCTED (mo 34 M) XaparTepusyHTCH npenpubeificKue KODH BH-
BETPHBAHMA KAOJIMHET-THIPOCJHIACTO-MOHTMOPHJUIOHATOBOTO ¥ KAOJMHAT-
MOHTMOPAJLIOHAT-T HIPOCIIONUCTOTO THIOB, MOmMHOCTE NpDEIBEHICKAX KOD
NpAMEPHO TOT'O Xe MEHEDANBHOTO COcTaBa B npelleiax NMepBHX METDOB.
B BeHICKOe BpemAd copMupoBalHCE KODH BHBETDHBaHMA Ha adfy3uBax Tpa-
XELAIETOBOTO H 6a3albTOBOTO COCTABOB COOTBETCTBEHHO -KAOJMHATOBOIO I
KAOJHHAT-MOHTMODHLUIOHATOBOTO THIOB, KOpDH BHBETPHBAHUA OCAIOYHHX IIO-
POL OTJIEYARTCH CAAGOE NDEeICTABATENBHOCTED KAK IO MONHOCTH, TaK X
MEHEpaABHOMY C€OCTaBy. UHE BHIENAKNTCA N0 MNOABJIEHAK HOBOOODa30BZHHOTO
KAONMHATA M ABJIEHMAM OKHCJIEHAA ReJe30COINepHAUNY MEHEepaJoB.
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MADER, DETLEF, Hannover, F R G

DIAGENETIC EVOLUTION OF OPAQUE AND TRANSPARENT HEAVY MINERALS
REFLECTING COLOUR GENESIS IN THE BUNTSANDSTEIN(LOWER TRIASSIC)
OF THE EIFFEL FRG

The continental Lower Triassic Buntsandstein sequence at the Western
margin of the Mid-European Basin is mainly composed of fluvial and
aeolian deposits. Diagenetic alterations gave rise to numerous post-
sedimentary neoformations that are everywhere accompanied by corro-
sion of detrital grains thus pointing to idochemical diagenesis.
Authigenesis of various transparent heavy minerals and complex dia-
genetic evolution of opaque accessories reflect pigment origin in
the Buntsandstein red beds. Hematite red pellicles surrounding sedi-
mentary grains are predominantly of detrital provenance. After depo-
sition, the primary grain envelopes as well as heavy minerals are
subjected to diagenetic alterations, beginning already syngenetical-
ly-eodiagenetically and persisting via phases of syndiagenesis, ana-
diagenesis and epidiagenesis to recent times. Authjgenic neoformati-
on of stable accessories emphasizes the compositional range of dia-
genesis, whereas post-sedimentary evolution of opaque heavy minerals
reflects the temporary range of diagenetic processes. Neoformed fine-
-dispersed iron oxides only subordinately originate by mobilization
of iron oxides from mica and opaque heavy minerals. In micas, libe-
rated iron oxides are predominantly reprecipitated between cleavage
cracks forming phseudomorphs of hematite after bilotite. Opaque heavy
minerals are mainly transformed in situ into other iron an titanium
oxides. Primary pigment origin is sedimentologically implicated es-
pecially by differences of colour nuances between aeolian end fluvi-
al deposits. Quantitative dominance of diagenetic iron oxide compa-
red with the similarly mobile authigenic titanium oxide, predominant-
ly in situ-;eprecipitation of iron oxldes in micas and opaque acces-
sories, associations between violet colour arnd decolouration schlie-
ren in palaeosols and relations between iron concentration layers
and bleaching zones lead to the conclusion that the predominant
amount of diagenetic iron oxides has been mobilized from primary
grain peXlicles. bispersed or concentrated reprecipitation of libe-
rated iron oxides takes place throughout all stages of diagenesis.
The terrestrial deposits are mainly primary red beds, and pigment
distribution has been secondarily overprinted during diagenesis.

128



MADER DETLEF, Hannover, FRG

DEPOSITIONAL HISTORY AND EVOLUTION OF THE BUNTSANDSTEIN
(LOWER TRIASSIC) IN THE MID-EUROPEAN BASIN FRG

The Lower Triassic continental Buntsandstein red beds were deposited
in the Mid-European Basin which extends from Great Britain and France
in the west to Poland and Byelorussia in the east and from Switzer-
land in the south to Scandinavia and the North Sea in the north. The
thickness of the Buntsandstein sequence reaches from less than 100 m
in some marginal regions to over 1000 m in the central part of the
basin. The paleocurrent directions indicate bidirectional fluvial tra-
nsport of clastics into the basin both from the south and from the
north. The paleowind directions reflect accumulation of aeoclian dune
sands under unimodal southerly, trade winds. The continental Buntsand-
stein red beds are predominantly of fluvial origin. Minor amounts of
the sequence were deposited in aeolian, alluvial-fan, lacustrine, pe-
dogenic, deltalc, tidal, marine and evaporitic environment. The sedi-
mentary history of the Buntsandstein mainly is characterized by two
mechanisms: vertical evolution of depositional environment during co-
urse of sedimentary succesion, and lateral and longitudinal zoning
and regional diversification of depositional milieu throughout the se-
dimentary basin within individual formations. The depositional histo-
ry is governed by tectonics, and epirogenetic, dictyogenetic and par-
tially also halokinetic movements are the origin of overregional mar-
kers in the sedimentary history. The vertical evolution of depositio-
nal environment in the Buntsandstein generally passes from highly-bra-
ided river-systems with narrowly-spaced, straight to slightly sinuous
channels by increasing spacing and sinuosity of watercourses and dec-
reasing braiding of river systems via moderately-braided stream sys-
tems, weakly-braided river systems to meandering stream systems, del-
taic and/or tidal milieu or even terminal fans, or other marginal-ma-
rine to marginal-lacustrine environments to shellow marine or lacustri
ne milieu. The lateral and longitudinal zoning of depositional enviro-
nment is best reconstructed from the distribution of aeolian dune sa-
nds in the upper part of Middle Buntsandstein. The basin is divided
into 4 zones! proximal zone, medial zone I,medial zone II and distal
zone. In the proximal zone the pre-Triassic basement at the margin of
the sedimentation area is seamed by a chain of local alluvial fang.
Distally, the fans pass either into a dune belt or an almost entirely
alluvial fringe of proximal braided river systems. The medial zone I
is characterized by an intertonguing of aeolien dunes and breided
streams. The large sand sea is intersected by river systems, or
thin aeolian sands are blown into emerged floodplaing of an exten-
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give alluvial plain. The medial zone II is a nearly entirely alluvi-
al plain consisting of braided to meandering rivers. Rarely, some
aeolian sands were blown into emerged overbank areas. The distal
zone is built up by playa or lacustrine to marine environment in the
central depression of the basin. Emergence of the shallow water de-
positional milieu leads to intercalation of thin aeolian sands into
the fine-grained succession. The depoaitional history of the Bunt-
sandstein in the Mid-European Basin leads from the end of the sali-
ne Zechstein period via predominantly silty-clayey and oolitic sha-
llow water lacustrine playa sedimentation to a mainly fluvial series
which is characterized by the intercelation of aeolian dune sends

in its upper part, before by another fluvial succession in the mar-
ginal areas and precipitation of thick halite layers in the basin
centre the merine terminal stage is reached which passes into the
carbonate Muschelkalk sequence setting an end to Buntsandstein con-
tinental deposition.

MAKAROY Yu.V.,BEBESHEV JI.I., Geological Institute of the USSR Acade-
my of Sciences,Moscow,USSR

FACIES COMPOSITION AND CONDITIONS OF FORMATION OF JURASSIC CARBONATE
SERIES IN THE SOUTH-EAST PAMIRS

Jurassic deposits in the South-East Pamirs are represented by wide
age range from the lLias up to Kimmeridgian inclusively. They trans-
gressively through basal conglomerates overlie Permian-Triassic com=-
plexly dislocated deposits. Here predominate diversified carbonate
sediments forming complex facies=-genetic combination both in verti=-
cal and lateral. similarcomplex is very typical for Jurassic depo-
sits throughout the Mediterrankan belt.

In the considered region of sedimentation the studies identified the
following facies environments with different hydrodynamic regimes:
facies of conglomerate-pebble sediments of islands and near-island
shelves; facies of carbonate sediments of the open sea shoals; faci-
es of carbonate sediments in the sea bottom depressions; facies of
carbonate sediments on uplifted parts (positive) of sea bottom; fa-
cies of carbonate sediments in relatively deep parts of shallow sea.
Formation of Jurassic carbonate series took place in shallow-water
zone rather far remoted from the continent. Terrigenous material
from the continent did not practically reach this area of sedimen-
tation which went mainly by biochemical way. Terrigenous material de-
livered at the expense of destruction of islands, periodically form-
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ed after elevation of some sea bottom parts, was aecumulated only
during few stages of Jurassic carbonate series formation.

The studies of facies composition of Jurassic carbonate series in
the South-East Pamirs permited to trace evolution of Mesozoic Paleo-

tethys and to establish its role in development of the Mediterranean
folded belt.

MAKAPOB D.B., H.H., Teomormuecku#t mucTETyT AH CCCP, Mockea,
CCCP

QAIMATEHHI COCTAB Y YCIOBMA GOPMAPOBAHWA NPCKO#t KAPBOHATHOM
SOPMAITMY XT'0-BOCTOYHOTO IIAMMPA

IpcEEe OTJNOXEHES II'Q-BOCTOYHOTO [laMEpa OXBATHBADT MEDOKHE BO3DAaCT-
Ho#f mmanasoH oT Jefaca MO KEMepDHIKE BRINMETENbHO. OHHM TDaHCIDECCHB—
HO ¢ GasaNbHHME KOHIVIOMEPATaMM SaJerapT HA CJORHO IMCIONEDOBAHHHX
OTJOXEHRAX NepME-TpHaca. [lpeMMymecTBeHHHM DACIPOCTDAHEHWEM SIecChH
NONB3YNTCHA pasHOoOCpasHHEe KapOOHATHHE O0CAaIKH, ofpasynime cloxese (a-
IEANBHO-T'eHETHIECKHE COYETAHHSA KaK 10 BEDTHRANH, TaK H [0 JAaTepasH.
Cxomemuft KOMILTERC OTVIOXeHWH YpesBHYANHO XapakTepeH A DPCKEX odpa—
30BaHMl BCEro CpeId3eMHOMOPCKOTO IIOACEH.

B paccmarpEBaemoll o6JACTE CeIMMEHTAIWM BHIEJEeHH danvarbHHe ofcTa-—
HOEKM PASJHYHOTO I'EIPOIVMHAMAYECKOTO DeRmMMA: (alma  KOHIVIOMEDaTO—
rpaBEfHEX 0CAIKOB OCTDOBOB H IPHOCTDOBHEX WedbjoB; famma  Kapdo—
HATHHX OCANKOB OTMeJelt OTKpHTOTO MopA; farmus KADOOHATHHX OCAIKOB
IenpecCHOHEHX (fopM penbeda mopckoro IHa; $amma raploOHATHHX OCAIKOB
OPENOTHATHX (IOJOXMTENBHHX) YyYacTKOB MODCROTO UHA; (auua KapGoHAT-
HHX OCENKOB OTHOCHTEJHHO TyGOKOBOINHHX y4a&CTKOB MEJKOTO MOpA.
Yeranornero, 49T0 dopMEpoRaHEe Npcko# xapdoHaTHOR dopmemEm mpomcXo-
IO B SOHE MEJKOBOIBA, HO INOCTATOYHO yIalerHOR oT MarepuxoBolt cy-
mm, Jra OHNa 06JACTH CEIAMEHTAIME, Kyl8 NPaKTEYEeCK: He NOCTYIAal
TEPPRTeHHHE MATepPHAN C KOHTEHEHTA X OCATKOHAKOIIEHHE OCYUeCTBIA-
JOCH B OCHOBHOM OHMOXWMFYECKEM IyTeM. TOJBKO B OTHEJBHHE STAIH 00—
DPABOBAHEA DPCKO# KaploHATHO# (opMENME HAKAIIMBAJCA TePPATEHHHN Ma-
TepHANl, HOCTYyNAENEA 3a CUET pASpPYNEHHA OCTPOBOB, NePHONNYECKH BO3-
HEKABNWX [PH OONHATHH OTHENbHHX yIACTKOB MODCKOTO IHA.

Hsyuenme dammancHOro cocrasa wpcko#f kapdoHaTHOR opmanmmE Lro—BoC—
TOoYHOTO [laMEpa MOSBOJIJIO IPOCJHEINHTH DBOJUIED Me3030#CKOT0 Meso-

TeTHCA H YCTAHOBMTE €T'0 POJIb B DASBHTHA Cpema3eMHOMOPCKOrI'0 CRJIAamN~
qaTor'o IofAca.
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MALINOVSKY Yu.M., Institute of Iithosphere of the USSR Academy of
Sciences, Moscow, USSR

SEDIMENTATION AND GEOTECTONIC REGIME DURING THE PHANEROZOIC

The relationship between sedimentation and geotectonic regime of the
planet is determined by an interaction between tectonosphere and bio-
sphere (geographic mantle) and by a reaction of the latter to the
tectonic effects. The total effect of tectonic movements is reflected
on the compiled curve of fluctuations of Ocean level while the sedi-
mentary useful minerals and rocks reflect the results of reaction of
biosphere to the tectonical effects - products on the system exit.
The data on stratigraphic distribution of world reserves of useful
minerals show that the epochs of their maximum accumulation are gro-
uped in the assemblages near definite stratigraphic levels(V - C,
Op =8, Dy C; =Py I ~Kpy F= N), which consist of two groups of
epochs, separated by maxima of carbonate accumulation. The groups in
the beginning of the assemblages almost do not contain salts and
have poor oil and gas contents compared to the following oness Their
ore deposite are associated with arid paleolatitudes, while the ore
deposits terminating the assemblages occupy marginal parts of paleo-
arid zones. Six assemblages were identified in the Phanerozoic. They
are agsociated with transgressive and regressive parts of Caledonian,
Hercynian and Alpine cycles of fluctuations in the level of World
Ocean and avoid the highest and lowest positions of its level.The
non-linear reaction of phytoplankton of the Ocean to the annual cha-—
nge in light intensity can surve as a model of such process. Such
models = fluctuations of geochemical properties of the whole medium
of sedimentation are determined by a complex reaction of life matter
of biosphere to the cyclic tectonic effects.
The relationship between sedimentation and tectonical regime of the
planet has a complex non-linear nature.

MATHHOBCKMA D.M,., HEcTHryT zETocdepn Axazewmum mayk CCCP,
r.Mocksa, CCCP

OCAZKOHAKONAERME W  TEOTEKTOHMYECKAN  PENMM  QAHEPO30A

CBA3H OCAAKOHAKOMNEHHMA C IEOTEKTOHWUECKEM DeXWMOM NAAHETH ONpezedf-
eTcA BsamMozieficTBMeM TerToHOCPepH M Omocdepw (reorpaguueckot oGomo-
uKA) W peaknuedl mocaezHeidl HA TEKTOHWYECKHE BO3ZeHCTBHEF, CyMMapHi

aferT TEeKTOHHYECKHX JBAXeHMH OTpaxaeT COCTABIEHHSA Kpupas KoleOaHuit
ypoBisa OxeaHa,a pesyAbTAT DEaKIMH CMochepd HA TeKTOHRYeCKHe Boazel-

CTBHA - OPOAYETH HA8 BHXOZE CHCTEMH — OCBJO0YHHE NOJNE3HHE HCKONAGMHE
M TOpHHE NOPOZH.
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llagsHe 0 CTpaTHrpapuvyecKOM pasMemeHMH MUPOBHX 3808COB NMONE3HHX MC-
KONaeMHX [OK&3HBaWT,4YT0 3MN0XM WX MAKCMMAIBHOI'0 HAKONIEHHA IpynmEpy-
OTCA B aHCAMONM BOOM3HM ONPEZENEHHHX CTpaTHrpajudeckdx yporHel (V -
€, 0,~S, D, Cy~P, I~-EKE;y®~N),roropue cocroar us xsyx

Tpynn 200X,pasfieleHHHX MAKCHMyMaMu KapGoHaroHaxonnesmatiauazbsHe Ipym-
od aHcamOmell NOYTH He cozepxaT colell @ XapaKTePRSYDTCA CHEDOMHHME
sanacaMd HeTM ® rasa B OTIHYMe OT NOCHeAYDEEX. WX MECTOPOEIEHHA TA~
TOTEDNT K ApUAHHM NANSONMPOTEM,8 MECTOPOXAEHHA SM0X,38BEPEADEEX AHCA~
MOJH ,pacloyayanTCcs IO OKDaMHAM NaJe0apyIHHX 30H. B (aHepoloe BHpeNsA~
ercd 6 aHcaMOnedf. OHM NpPAYPOUEHH K TPAaHCTPECCHBHHM M DErpeCCHBHHM
9aCTAM KBIeJOHCKOI0,PepUMHCKOr0 M AIBNMACKOr0 HMKNOB KoXeGasull ypos~
Ha OHeaHa ® M30GEranT CaMHX BHCOKMX M CAMHX HMBKEX NONOXeHuii ero ypo~
BHA. Mozeasp Taxoro mpomecca MOXeT CIYXMTH HelvEeldiHas pearmma Quro-
nnaEKkToHa OxeaHa HA r'oZ0BOE MaMEeHEHEe ocBemeHBEOCTH. [loZ0GHO Mozend,
KONECAHUA PeOXHMUUSCKMX CBOHCTS BCelt CpeAH OCANKOHAKOMNAEHMA O0yCAOB~
JIeHH CIOXHOW peakndef xMBOTO BemecTBA GuOocHEepH Ha NUKIHYECKHE TEHTO~
HHYECKHE BO3ZEHCTBHA.

CBA3F OCAAKOHAKONNEHHA C TERTOHMUECKHM DEXMMOM NIAHEeTH HMEeeT CHOXHHMH
HennHefinult xapaxTep.

RDACHI, MAMORU, KOSHI YAMAMOTO and RYUICHI SUGISAKI, Dept. Earth Sci.,
Nagoya University, Nagoya, Japan

DEPOSITIONAL ENVIRONMENTS OF BEDDED CHERTS IN THE JAPANESE ISLANDS

In Japan bedded radiolarian cherts occur extensively in the Paleozoic and Mesozoic
sedimentary sequences and less commonly in the Cenozoic sediments. More than 500
samples of chert and associated shale and acidic tuff from the Mino terrane (Per-
mian, Triassic, Jurassic), the Chichibu-Sambosan terrane (Permian, Triassic), the
Shimanto terrane (Cretaceous), and the Setogawa terrane (Paleogene, Miocene) were
analyzed by X-ray fluorescence and their origin and depositional environments are
discussed. The bedded cherts have a low MnO/Ti02 ratio relative to normal pelagic
sediments, and their chemical features are much different from those of some DSDP .
cherts (Site 303/304) and Franciscan cherts, which are characterized by signifi-
cantly higher values of MnO/TiO2 and total Fe203/T1'02 and are geochemically simiiar
to active ridge metalliferous sediments. Our geochemical and geological data com-
pared with those of recent marine sediments from various environments clearly dem-
onstrate that most of the Japanese bedded cherts are not pelagic in origin but were
deposited in a marginal sea or offshore environment not far from land. This con-
clusion is not compatible with the simple model that the chert-bearing sedimentary
sequences in the Japanese Islands are made up largely of accreted deep pelagic sed-
iments.
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MAZAROVICE O.A., Moscow State University, Faculty of Geology,
Moscow, USSR

MOLASSIC FORMATIONS IN THE GEOLOGICAL HISTORY OF THE EARTH

1. Molasses, or molassic formations, are regarded as polyfacies ag-
gregates of chiefly clastic rocks of considerable thickness formed
ag a result of the erosion of a tectonocally active mountain maggif
and buried in the adjacent consedimentary troughs. ¥olasses mark
contrastive tectonic movements in the history of various regions of
the Barth and are used to reconstruct the boundaries of geotectonic
stages.
2. Tectonically contrastive, i.e., mountainous, relief becomes pro-
minent: (1) at intermediate stages of the geosynclinal development
to the growth of individual geosymclinal uplifts (relatively rare
and confined to small areas); (2) as a result of the closing of a
geosyncline and principal folding (occurs frequently on a large
scale); (3) during tectonic activisation of middle and marginal mas-
sifs (frequent, pronounced on large areas at the pre-platform stage
of region development); (4) as a result of graben-formation (rif-
ting) at early stages of a platform complex, and (5) at the stage of
neotectonic activigation of ancient and young platforms (pronounced
on vast areas). .
3. Hence, all these cases display conditions of mountain erosion
and molassic formations accumulated in the orogemic or rifting (ta-~
frogenic ) regimes. Thus, molassic formations (s.lato) distinguish
molagses (8. stricto) originated under different geotectonic condi~
tions.
4. Corresponding to these conditions are: (1) intre-geosynclinal
("intermediate”, geo-anticlinal) molassesi (2) epi-geosynclinal
(proto-orogenic) molasges of the Alpine type; (3) post-geosynclinal
(deutoro-orogenio) molesses of activisation (the Devonian of westerm
Central Eagakhstan and Southern Biberia); (4) cata-platform (tafro-
genic) molasses (Riphean aulacogens of ancient platforms and graben
molasses of the "Chelyebinsk"™ type); (5) epi-platform orogenic and
tafrogenic molasses of neotectonic activization (molasses of the
Central Asia and Transbaikal types).

MASAPOBAY 0.A., MockoBcKEEF rocyLapcTBEHRH? YHEBEDCHTET, reoxpax .,
Tr.MocrBa, CCCP

MOJACCOBHE COPMALMY B TEOIOIVYECKON MCTOPUM 3EMIHA
I. Monaccs, mmt monaccoBas $OpMAINA, ONDERSAMBTCA KAK NOMAPAIMALBRAS

COBOKYIHOCTH CYWECTBEHHO OGNOMOYHHX TODHHX MODPON SHAYWTENEROR MOm—
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HOCTH, OODaSOBABIMXCA B DE3yALTATE pASMHBA TEKTOHWYECKA AKTHBHOTO
TOPHOTO MACCHBA W 3AXODOHEBIMXCA B CMEXHHX KOHCEIUMEHTAIMOHRHX IpOTH-
dax.Monraccamy ¢UKCHpPYDTCA KOHTDACTHHE TEKTOHMYECKHME NBUXEHUA B UCTO—
PUE DASBATAS OTHENBHHX DETMOHOB SeMIM ¥ MO HEM BOCC TAHARMMBANTCH
pydexH I'e0TEKTORMYECKNX 3TamoB (cTammit).

2. TerTOHWYECRWM KORTpPACTHH#, T.€. TODHHE, penbed npoamrgeTca: I) Ha
NPOMEXYTOYHHX CTANUAX DASBATUA TEOCHHKIMHANM B CBASK C POCTOM YacTHHX
TEOCHHRIMHANBHENX TONHATAY (IpPOABIAETCA CPABHHTENERHO PEAKO M 3aXBa-
THBAEeT HedJOJBIME IUIOMANHA); 2) B PE3yABTATE 3a8MHKAHHMA IeOCHHKIMHAIA

7 Da3BATHEA TJIEBHON CKASNUATOCTE (IPOABIAETCHA HYacTO, HA OCNMPHHX IUIO-
manax); 3) B XONE TEKTOHHYECKO! ARTUBMSAIMM CPEIMHHHX W KpaeBHX Mac-—
CHBOB (IpOABRNAETCHA YACTO, HA OCGIMPHHX IJIOMENAX B  JOMIATEOPMEHHYD
CTAIMD PA3BATHEA OTHEJBHHX DErdOHOB); 4) B pes3yanTaTe rpadeHoo6pasoBa-—
aua (pmbTorenesa) Ha paHHMYX CTAIMAX OGPASOBAHAA WIATHOPMEHAOTO
KOMIUIERCA ¥ 5) B CTAIED HEOTERTORMYECKOH ARTHBE3AIME NPEBHAX X MO-—
JIONHX WIaTfopM (IpoABRIAETCA HA OCIMPHHX ILIOMAIAX) .

3. CnmemoBaTeNrBHO, BO BCEX ITHX CIydasgX BOSHUKANT YCJIOBHA DA3MHBA
TOPHHX COOpyXeHHit W HAKOILIEHWA MOJACCOBHX fopMarmit B YCAOBAAX OPOTEH-
Horo wm pudTOoBOTO (TafporeHHoTO) pexMMOB, TakmMm odpasoMm, CDEIM MO-
JnaccoBHX fopmammit odocolaswTcA MOJACCH, BOSHMKABIRE B Pas3AUHHX
TEOTEKTOHAYECKAX YCIOBHEAX.

4, 3TEM YCIOBMAM COOTBETCTBYRT: 1) HHTpareocHHKMHANREHe ("mpoMexy-
TOYRHE", TEOARTHRIMHANBHHE) MOMAACCH; 2) SMAreOCHHKIMHAIBRHE (OpoTo-
OPOT€HHHE) MOJACCH "anemuiickoro TEma"; 3) NOCTTEeOCHHKIMHANBHHE
(mefiTepOOPOTEHHHE) MONACCH -aRTHBA3AINM (NeBOH 3amanHoi wacT len-
rpansHoro Kasaxcrama m Dmuoit Cudupm); 4) xatammanhopmerHue (Tafpo-:
TreHENe) mosaccH (pupefiCcEEE aBIAKOTEHHH NpeBHUX MIATHOPM @ MOJIac-

CH rpadeHOB "wenAGmHCKOro THmA"); 5) smamraTdopMeHHHE OpOTEHHHE

7 TabpoTeHHHE MOJACCH HEOTeKTORMYecKol arTupusammm (MonaccH "cpem-
HeasmaTcKoro" m "sadaffkesbCKOTO" THIOB).

MIALL A.D., Geology Department, University of Toronto, Toronto,
Canada

THE INFLUENCE OF TECTONICS ON ALLUVIAN SEDIMENTARY STYLE AND BASIN
ARCHITECTURE

Most major alluvian sequences are deposited in tectonically active
basing. Tectonism affects the deposits in three main ways: it con-
trolas or modifies the development of cycle sequences, it generates
intraformational folds, faults and unconformities and, by the es-
tablishment of a regional tectonic grain, it controls drainage
patterna and lithofacies geometry.
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Fining-upward cycles result from several within-basin mechanisms,
ineluding channel and bar migration and floods. Superimposed on
these may be similar, but generally thicker, cycles resulting from
tectonic quiescence and source area degradation. Pulses of tecto-
nic uplift produce coarsening-upward cycles. These are particular-
ly common in graben and wrench-fault basins.

Drainage patterns can be defined as transverse (perpendicular
to tectonic grain) or lomgitudinal (parallel to grain). Nine ba-
gin-fill models are defined based on this directional criterion
and on the type of coastal enviromment (delta, barrier, playa, etc.).
Transverse alluvial fan-braidplain or fan delta systems are chara-
cteristic of graben or wrench fault basins. Coastal plains of fore-
arc, backarc, retroarc and divergent margin basins are typically
transverse river-delta or river-barrier systems. Longitudinal sys-
tems include all the world's largest rivers, and are characteristic
of retroarc basins, aulacogens, major rift valleys and basinsg with-
in or parallel to sutures.

MIHALLESCU N., ROGOJINA C., Institut de Géologie et Géophysique,
Bucarest, Roumanie

UN MODELE DE SEDIMENTATION PLUVIALE - DELTA DU DANUEE

Lréyolution du Delte du Danube est le résultat de l'interaction
du Danube et de la zone NW de la Mer Noir, au début-du Holocéne.
Leg cordons littoraux qui ont barré initimlement la zone nordique
du golfe du Danube n'ont pas fermé aussi les golfes dans lesquels
se jettaient les riviéres de la Dobrogea, c'est & dire ltactuelle
zone lacustre du sud du Delta du Danube (les lacs RazelmeSinoe )s

Lrévolution du golfe du Danube et l'évolution des golfes des
rividres de la Dobrogea ont été paralldles au commencement, 18 se-
conde aire d'évolution étant influencée par le Danube qui fournit
de son début solide, la majorité des matériaux détritiques de cette
aire.

Le plus grand role a été joué initialement par le bras S£.Ghe-
orghe, suivi de paléo-bras Sulina et aprés de bras Chilia.

La configuration actuelle des différentes zones dépressionsires
du Delta du Danube sont lteffet des:

- cordons littoraux fossiles et actuels;

- zones de la divagation des paléo-bras principaux et secon-
daires du Delta.

Dang cette note sont exposés les résultats de 1l'étude des gé-
diments du fond (marins, fluviaux et lacustres) des principales
aires du Delta du Danube.
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TAKASHI MIKI, Kyushu University, Kyushu, Japan

FLUCTUATION OF LITHOLOGY OF THE COAI-BEARING SEQUENCES IN KYUSHU,
JAPAN

The workable coal-bearing formations in Kyushu, Japan, ranging from
Eocene to Miocene in age are areally scattered in the northwestern
half of the disland. Two properties can be pointéd out as the cha-
racteristics of the formations; one is the areal isolation and 1li-
mited stratigraphic distribution, and the other is the vertical

and lateral discontinuities of lithology and thickness of seams.
These peculiarities are responsible for the decline of the coal
mining industry in Japan. However, they are guitable for a detailed
study of the depositional environments of the age.

TAKASHI MIKI, Kyushu University, Kyushu, Japan

STRATIGRAPHY AND DIAGENESIS OF THE COAIL-BEARING FORMATIONS IN SOME
TERTIARY BASINS IN KYUSHU, JAPAN

The Tertiary coal-bearing formations distributed in more than ten
separated basing in Kyushu, particularly in northern Kyushu, Japan,
are altered under diagenetic conditions, although the degrees are
different from place to place. Such variations of degrees may re-
flect.those of syn- and post-depositional geological circumstances.
Diegenesis not only oF coal - coalification- but also of sediments
containing dispersed coaly materials has been investigated.
Variations of degrees of diagenetic alterations might have been
resulted from differentiated geological circumstances, including
tectonic movement during and efter the sedimentation among the
coal-fields.

MINSKI N.A., All-Union Geological 0il Prospecting Research Insti-
tute, Moscow, USSR

CALCITE BALANCE IN LITHOPHYSICAL ZONATION OF CONTINENT SEDIMENTARY
COVER

Lithophysical zonation (from up to down) in the rocks containing
caleite can be described as followss I - zone of karst (rock up-
lifting), II - zone of compaction owing to gravitational compress-
ion (rock sinking) and cementation of rocks by calcite (both sin-
king and uplifting), III - zone of decompansation caused by disso-
lution of calcite(rock sinking), IV - zone of compaction owing to
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gravitational compression as well as generation of silicates and
recrystallization of minerals. Zone III is mainly formed at depths
of 1-2 km. Statistical evaluation of lithophysical parameters from
32 regions all over the world gave the following results. In zone
III as compared to zonme II the volume of cavities generated in car-
bonate rocks by solution of calcite increases by 8.7% while in
sandstones and aleurolites - by 3.0%. Accordingly, in zone III in
formation waters the concentration of ioms of calcium rises from
0.35% to 1.7% on the average, and in the stones from 3% to 10%.
(The data on Middle Agia, West Siberia and the North-East of the
Russian platform.) Teking into consideration the solution of dolo-
mites and sulphates, the results of balance calculation are as
follows. In zone II 2‘.3x105km3 of cementing calcite is concentra-
ted; in zone III 3.4::10610113 of calcite is dissolved, i.e. 3.3% of
the total volume of carbonaceous and terrigenous rocks. In genersal,
the processes of rock cementation by calecite and its dissolution
(zones III, IV) affects 2.8% of the total volume of the continent
sedimentary cover, which volume is estimated by Ronov A.B. (1950~
-1980) as being equal to 220x10°km>.

MUHCKMY H.A., BcecowsHuit Hay9IHO-ECCIENOBATENbCKE! TEoJOropasBeloTH
HedraHO#t mHCTHTYT, T.Mocksa, CCCP

BAJAHC KAJHINTA, YYACTBYKHETO B JMTOSMSHIECKOH B30HAJIEHOCTH
OCATIOYHOTO YEXTA KOHTVHEHTOB

JrrofRsRYecKas 30HANBEOCTH B NOPONAX, KOTODHE COMEDEAT KATLIAT,
BEIDuYAET (cBEPXy BEES): I-80Hy Eapcra (OpR momseme Dopom); I - 30RY
JOIOTHEHEA, KOTOPOE CEASAHO C TPABATANEOHEON kKommpeccHe® (mpm
OOTpyXeHER) B IeMeRTAnEe# NOpoj RampUETOM (OpH OOTDyXEREE H NONHE-
ue); [ - 0By pasymwioTHEREA, BESBAHROTO DPACTBOPERREM RaubnaTa (OpH
norpyxesEE nopon); IV - S0Hy yOAOTHeHER, OBASAHROI'O G I'DABRTALROB-
HO#f KoMOpeccHE#, & Tarme C reHepanEeR CANARATOBR B NEePEKDECTALIRSE—
oEelt MPHEPANBHOrO BEMmECTBA.

llo roRTHEenTaM B nesoud 5088 [I GopMmpyeTos OpeEMyMECTBERRO BA IIyOE-
Bax I-2 EM. CrarmoTEveckas o6padoTEa JATOPESHYECKHX NapaMeTpoB OO
32 permopaM MEpa Iaga cJenyomEe pesyaAbrars. OczeM NyOTOTHEX Npo-
CTDAHCTE, BOSHERADINAX NPA PACTBOPEHEE EKagsnuta B soHe [I, Bospacraer
B EApGOHATHHX NOpojax Ha 8,7%, B NeCYAHMEAX H aaeéBpoJmTax Ha 3%.
CoorpeTcrBenno B 80HE [l no cpaBHeHED ¢ S0HOf [ NOBHmAETCS KOBIEE-
TpanEA HOHOB KANBINA B ILIA0TOBHX BONAX B cpexsem or 0,35 r/x mo

1,7 r/X B mecuaHERAX B SJEBDONETAX B 0T 3 r/x mo 10 r/n B msBecTAs-
kax (masgse no Cpenme#t Asmm, 3anagsoit CEGEpE 2 CeBepo-BocTory Pyc-
CKOfl muardopuu).
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Pesyabrars pacdera Gamanca ¢ y9eTOM DACTEODEHEA NONOMHETA B Cyabja-
708 cxenyomEe. B some [I cocpenoToOdeHo 2 B'It)sxm3 LeMeHTEPYDMET O
EanpiETa, B some I pacTBOpEHO :51.4-10‘51:»‘é Rarpmara wiE 3,3% or
0GBeMa KSDCOHATHHX B TEDDArEAEHX NODOX. D IeloM B mpOLECC HEMER-
Tanpl NOpOA KANBNATOM B B NPOLECC ero pacTBopeEEa B somax [, IV
BOBNENERO 2,87 oOBEMA OCANOYAOrO 9Yexna KOETHHEHTOB, KOTODHH ome-
amBaercs A.B.Pomosm (I950-1980) B 220-10%md.

MISRA, KULA, Department of Geological Sciences, University of Tennessee, Knoxville,
Tennessee , U S A

ZINC-LEAD DEPOSITS IN CARBONATE ROCKS: THE EVAPORITE CONNECTION

A genetic link between evaporites and carbonate-hosted zinc-lead deposits is sug-
gested by observable association between them in some deposits and evidence for
former presence of evaporites in others, restriction of the Paleozoic deposits to
the prevailing tropical belts, and an evaluation of the potential role of evapo-
rites. Precipitation of evaporites can account for dolomitization of the host
carbonate rocks. Dissolution of evaporites may cause dedolomitization, moldic
porosity and brecciation. Generation of mineralizing fluids (brines) may be re-
lated to dissolution of evaporites and/or diagenetic conversion of gypsum to
anhydrite, with the evaporites serving as a source of metals, or sulfur, or both.

Owing in their high solubility under hyposaline conditions, evaporites may
not be preserved in ancient carbonate sequences. However, in some cases, indirect
evidence for former presence of evaporites is provided by relict evaporite minerals,
dolomite pseudomorphs after evaporite minerals, dolomitized anhydrite nodules,
length-slow chalcedony, and a hypersaline depositional environment for the host
carbonates.

The paucity of carbonate-hosted Zn-Pb deposits in the Precambrian may be re-

lated to lack of widespread evaporite deposition during the early evolution of
the earth.

MOORE, GREGORY F., Dept. Geosciences, Univ. Tulsa, Tulsa, U S A
SHIPLEY, THOMAS H., Inst. Geophysics, Univ. Texas, Austin, U S A

SEDIMENTARY AND TECTONIC PROCESSES IN THE MIDDLE AMERICA TRENCH
OFF OAXACA, MEXICO

High resolution seismic reflection and SEABEAM bathymetric data provide
insights into the relationship between trench depositional envi.onments and
subduction-related tectonic processes in the Middle America Trench off southern
Mexico. Trench sediments are scraped off the oceanic plate and accreted to
the lower trench slope. The decollement is generally at the base of the trench
sediments, -so the amount of shallow accretion is strongly influenced by the
amount of sediment that accumulated in the trench.

Ometepec Canyon transports, terrigenous sediments from the Mexican shelf
to the trench. At the mouth of the cuiyon, a submarine fan has formed in the
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trench axis. The fan is 7 km wide and has a surface dip of 2-3 degrees seaward
away from the trench slope. Parallel to the trench axis the fan has a surface
dip of less than 1 degree and is approximately 40 km wide. Sediments flow
through meandering fan valleys that traverse the trench axis and turn laterally
down the trench axis upon abutting against outer trench slope topography. These
channels are continuous for 20-25 km. The maximum thickness of fan sediments

is 350 m at the mouth of the canyon and decreases rapidly laterally along the
trench axis away from the canyon. Trench sediments are ponded in sub-basins
between major bathymetric highs that block transport of sediment down the trench
axis. Sub-basins that are fed by submarine canyons have greater thicknesses

of sediment than those areas isolated from canyon sedimentation.

_ Trench sediments are accreted as a series of fold and thrust packets.
Anticlines developed at shallow levels in the trench sediments reflect thrust
faults deeper in the Section. The folds are arcuate and are continuous for
12-24 km. The maximum fold amplitudes are 225 m and half wavelengths are 1-2 km.

Where trench sediments are thin or absent, accretion-related structures are
less evident.

MORTON, JOHN P. and LONG, LEON E., Dept. of Geological Sciences, Univ. of Texas,
Austin, Uy s A

DATING THE TIME OF ILLITE FORMATION BY THE Rb-S5r METHOD

Rb-Sr analysis of diagenetic and pedogenic illitie clays accurately records a wide
range of low-temperature geologic events. Low-temperature illite is concentrated
in the finest clay fraction. Precise Rb-Sr age measurement requires the removal
of loosely-bound Rb and Sr by a cation exchange reagent before analysis. It has
been found in all cases that clay diagenesis is not gradual, but instead occurs in
a single episode of regional extent. The onset of clay diagenesis is probably
controlled by a change in pore-water chemistry rather than temperature.
Glauconite recrystallizes when the original marine pore fluid is replaced by
meteoric water. Illitie clays from paleosols record the age of subaerial
weathering. Diagenetic jllite from the finest clay fraction of an Upper Devonian
black shale in West Texas records the 300 Ma age of the Ouachita orogeny when deep
basinal fluids were driven updip out of the collision zone. Fine-grained
illite/smectite in Upper Oligocene shales on the Texas Gulf Coast records a burial
diagenetic episode at 23 Ma. Once formed, diagenetic illite remains a closed
chemical system to burial depths of at least 7 km and temperatures as high as 170°
C. Diagenetic ages from shale may be used to time petroleum migration,
stratabound mineralization, and formation of diagenetic cements.

MOSKOVSKY G.A., Scientific Research Institute of Geology, Saratov
State University, Saratov, USSR; SIROTIN K.M., Saratov State Uni-

versity, Geological Department, Saratov, USSR; KOVALSKY F.I., IGC
"Nizhnevolzhskgeologia", Saratov, USSR

PHYSICO-CHEMICAL CONDITIONS OF HALOGENIC SEDIMENTATION IN THE WES-

TERN PART OF THE PRICASPIAN SYNECLISE; FROM EXAMINATION OF SALT
INCLUSTIONS IN MINERALS

Exemination of sa&lt inclusions in minerals provides much informati-
on for revealing the conditions of salt sedimentation, diagenesis

and catagenesis. The present composition analysis of the inclusions
in sedimentary halite from Kungur halogenic depogit sections in the
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western part of the Pricaspian syneclise shows that in most cases
this halite was deposited from partially metamorphosed sulphate bri-
ne which contained respectively 5.22 and 12 g/I of potaasium, magne-
gium and sulphate ions in the initial stage of deposition. During
this period the composition of the brine was greatly influenced by
the interstitial solutions of carbonate and argillaceous rocks that
controlled the decrease of sulphate ion concentration.

The temperature of salt accumulation (from inclusion homogeniza-
tion) during this stage did not exceed 30-35°C at basin depths (from
gas saturation of the inclusions) over 70-S0 m. During potassium
salt deposition the temperature of the brine reached 50-70°C; the
depths of the salt-producing basin did not exceed 20 m. Halogenic
gsedimentation in the areas close to the coast belt of the salt-pro-
ducing basin was characterised by the importance of salt redissolu-
tion and by increasing influence of the interstitial solutions of
sulphate-carbonate and argillaceous rocks upon brine composition.

In some cases this led to brine conversion into chlorine-calcium ty-
pe, which is particularly charactristic of the upper parts of the
halogenic section through the western end north-western syneclise
margins. The freshening stage was characterized by the lower tempe-
rature of the relative condengation stage and by the increased im-
portance of *he solutions leaching potassium-magnesium salts in bri-
ne compositions

MOCHOBCKHHA T.A., HMH reonoruu mpu CapaTOBCKOM TOCYXaDCTBEHHOM YHABED-
curere; CWPOTHH K.M., CapaTosckulf rocyrapcrpeHHHE YHKBEPCHTET, Treol-
far; KOBANBLCKNK &.M., TMIO "Huxueponxckreonorusa”, r.Caparop, CCCP

SU3MKO-XAMAYECKUE YCIOBAA TAIOTEHHOR CETMMEHTAUNMM B SANAIHOR YACTH
TPMKACTMACKO! CHEEKIM3H N0 PE3VNLTATAM M3YUEHUS BRJIDYEHVA
B MHEPAIIAX CONER -

Visyuerme BENDYEHM) B MUHepalaX cojelf, Kak W3BECTHO, ZA€T GONBLYD
WHpOpMAIND INA BHACHEHMA ycNopuil CeIMMEHTAUuK, IMATEeHe3a @ KaTaTreHeé-
3a coneft. [IlpopefeHHHd aHaiu3 cocTapa BRINMEHME B CEIMMEHTALMOHHOM
raiuTe M3 paspes0oB KYHTYPCKMX raJor eHHHX OTHOXeHMl Banmamuoll yactu
Mpukacnuifckoft cAHERNMSH TMOKasal, YT0 B CONBUMHCTEE CAYYaER TaliT OT-
naraicda M3 YACcTHYHO MeraMopfusopaHHO# panu cynbdaTHOro Cocrama C
COJEPEAHUAMY MOHOB KanWd, MATHUA U cynbdaTa B HauanbHYE a3y Cajikn
5, 22 n 12 1/n cooTsercrpeHHO. B 9T0 BpeMA Ha COCTAB pand CyLECTREeH-
HO€ BIMAHME OKa3HBAaJW MOPOBHE PACTBOPH KADCOHATHHX M TIMHUCTHX NODPOZ,
onpereNAplMX CHMXEHNE KOHIEHTpAalUWW MOHOB Cyabdara,

TeMmmepaTypH coneHakonnenus (o pesSynbTaTaM TOMOT@HM3alUM pEADY exuit)
Ha 9TOM 3Tane He npepumank 30-35°C npu TIyOuHaX Gaccedisa (mo ompe-
IelesuD I'a30BACHINEHHOCTH BKADdeHult) He MeHee 70-90 M. Ha cragum caji-
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KM KaniuitHHX coXedf Teumeparypa panH gocrurana 50-70°C, a rayoumEH ce-
neponHoro daccefEa He OunM Coxbme 20 M. leroremHas cefMMeETalld B
paltoEax, pacmojarapumXxcsd BOJAM3K Geperoso# MoJOCH CONEPOLHOre Oacc el-
Ha, OTaMYaNach SHAYMTENBLHOM pOJNbLD NpOIEecca NepepacTBODEHHA colel u
BOSDPACTAHMEM BIMAHWA HAa COCTAR DANH NMOPOBHX BOX CYyAb(aTHO-EapGOHAT-
HHX ¥ CAMHACTHX MOPOX. Jr0 NPUBOZMAO B DALE CAyUAER K nepexoxy pa-
NH B XJIOPRANBLIMEBHE THI, YTO OCOGEHHO XADAKTEPHO XN BEDXHHX vacT el
TaloreHHOT? pa3pe3da SanafHOT0 ¥ CEBepo-~5anafHOr0 O0paAMIeHHs CHEHEKIM-—
8d. Cragma ompecHeEWA XapaxTepu30Balach NOHMXEHHOH Teumeparypoif oT-
HOCHTEIbHO CTAIMM CTymeHHA ¥ Coxbmef PONBD PACTBOPOB EBHEENAYMBAHKS
KanuiiHO-MaTHHERHX colelf B cocTape pamH.

MPTANED A., Université de Teheran, Fac. des Sciences, Teheran, Iran;
GHORBANLI M., Ecole Normale Supérieure, Fac. des Sciences, Teheran,
Iren

PROCESSUS SEDIMENTOLOGIQUES DANS LE PLAYA "HOUZE-SULTAN"

Le playa, situé & 85 km S de Teheran, est large de 17 lm. Il résulte
de lteffondrement de type Graben, qui évolue sous un climat semi-
-aride et ol nous assistons aux phénoménes suivants:

1) une sequence annuelle dépSt de sablé-argile, é&veporites plus
accusé au centre;

2) une authigenisation de gypse, & ltintérieur meme des dépata
argilo-sableux, sous forme des lentilles, des macles lanceolés, et
les cristaux monoclinaux, dont la grandeur augmente & l'approche de
la zone de battement de nappej

3) une augmentation de taux d'argile de nature smectite, illite
et trace de kaolinite et Beidellite;

4) une augmentation des ioms C1~, Na®, Mg*" et une diminution de
ca*t 003" avec une constance relative de taux de 3077, K+, Mn*tt;

5) une augmentation de propriété iomique: PH de 7/7 & 8/7 et con-
ductivité m.u. de 1600 & 13000 et T.N.V. de 8/5 & 19./}

6) ltépaisseur de la croute saline augmente & 1l'intérieur du playa
prenant des formes morphologiques variées; craquement, boursoufflure,
vacuolaire, allongéesdans la direction du vent ; en fin saison humid,
on agsiste & une recristallisation de ClHNa;

7) la nappe phréatique oscille de °25 & 1m de profondeur;

8) en profondeur la conductivité électrique diminue et l'apparition
d'une rich faune d'Hydrobia et Chara & 75-50 montre l'exist@nce d'ume
condition subrecent hunmide.
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MURAVYOV V,I., DAYNYAK L.G., GOLOVIN D.I. Geological Institute of
the USSR Academy of Sciences, Moscow, USSR

THE GLAUCONITE ALTERATION UNDER TEE CONTACT WITH SEA WATER

The interaction between the seaz water and glauconite extracted
from the contemporary ocean silt, which is rich ip organic sub-
stance, has been investigated. The extremely rapid (during the we-
eks) oxidation of the half of the general glauconite Fez’ content
affected by the sea water which was saturated with the air oxygen
has been determined by means of the Mdssbauer spectroscopy. The
spheroidal glauconite treatment with the ultrasound accelerates
this process considerably. The iron oxidation is accompanied by the
loes of interlayer cations in a quantity dose to the equivalent one.
Vieible structure dehydroxilation is not revealed. The grinding of
the spheroidal glauconite in the sea water leads to the exchange
reactions and to the substitution of a part of the interlayer Na for
K. Up to 15 &% of the initial K are lost. This préceas is not follo-
wed by the loss of radiogenic argon. The major part of K is lost
under the contact with the sea water of the medium composition. The
K loss is also observed in the contact with the sea water contai-
ning the doubled amount of KCl. It is only with the four times in-
crease of the K content in the sea water that the glauconite K lose
is found to be commensurable with the K losses for samples treated
with distilled water. The tendencles of the glauconite composition
modificationes determined makes it possible to assume that the fre-—
quent overestimations of ages for cenozoic glauconites are due to
the exchange reactione and to the partial oxidation of the glauconi-
te Fe“* caused by the pore waters. The K losses arising under this
conditions are able to distort the potassium-argon ratio, the amount
of argon being constant in the glauconites in question,

MYPABEEB B.M., NAMHAK JI.T., TONOBVH I.M,, Teonormueckmit MHCTHTYT
Axamemmm Hayk CCCP, r. Mockma, CCCP

VIMEHEHVE TJAYKOHMTA B KOHTAKTE C MOPCKOA BOLOF

SKCIIePIMEHETANBHO HCCAEOBAMMCE MPOLECCH B3amMOLeiicTBHA MOPCKOH BO-
IH ¥ IJIAYyKOHMT&, HM3BIEYEHHOTO M3 COEPEMEHHOTO OKEeaHMYecKQro muia,
6oraToro OpraEMYecKiM BelecTBOM. MeTomam: MeccOayspOBCKOIl CMEeKTpo-
CROINMM YCTAHOBJIEHO Kpaitke OHCTpOe ( HelesW ) OKHCNeHHe MOJOBMHH Fe<t
B IVIaYKOHATE B KOHTAKTE C MODCKO#l BONOH, HACHNEHHOH KMCIODOLOM BO3-—
nyxa. O6padoTka TIOCYIADHOTO TIEYKOHATE YIBTPASBYKOM DESKO MHTEH—
cn@mmpyeT BTOT mpouecc. [IpM ORMCJIEHWN XeJe3a HDOMCXONAT OJMBKad X
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SKBABANEHTHO! NOTePA TNayKOHMTOM MEKCHOEeBLX KATHOHOB. [eTUOpOKCH—
Jn3aimA CTPYKTYDH B YJAOBHMHX KOJMYECTBax He OTMeUaeTcd. li3Menpue—
Hile TUIOGYJAAPHOTO TJIayKOHATA B MOTCKOH BOZE TPMBOANMT K OOMEHHHM pe-
aKIMAM 1 38MeHe YacT! MeXCIOeBOr'0 Kamid Ha HaTpumii. Tepaercs mo I5%
HCXOMHOTO KainA. ITOT HOpOLECC He COMpPOBORIAeTCA MOTEepell pamnoreH—
HOT'O aproHa. B MaKcuMANBEHHX KOMMYECTBAX TeTdeTcA Kanuii B KoHTakTe
C MODCKOI BOZOI CTenHero cocrasa. [l0Tepd Kamid HaWONEETCH I B KOH-
TEKTE C MODCKOIL BONOil, COXepraie:. YHIBO0eHHOe KOLIHecTEO KCI. IJimmm
OpH YeTHPEXKPATHOM YBEATUEHMN CONETHAHMA Kamif B MODCKOH Bome mo-
Tepy Kaaud TJIAYKOHNTOM OK&3HBADTCHA CON3MEDUMHMZ C NOTERAMI Ipm o6-—
padoTke Npod INMCTWIAMPOBEHHOI BONOH. YCTE2HOBIEHHHE TEHUIEHIWMH K3He—
EEHUA COCTaBa TVIAYKOHAT& MOSEBOJNAWT NOMycKaTk, 4YTO NPMYMHH 4YacTo
OTMEeYaRIMXCH 3aBHIEHHHX BO3DACTOBR KaiiHO30ficKMX IMIAYKOHNTOB CBABAHL
C OOMEHHHMM DPEeaKLMAMM 1 OKMCJIEHUEeM YacTH Pez+ B IVIAYKOHMHTE B KOH—
TEKTe C IUISCTOBHMH BOZAMA. DO3HMKADIME IOpM 3TOM HOTeDH Kaymda IpH
COXPaHEeHN: aproHa MOTYT NCKAa3HTh KaJlii-aproHOBHE OTHOWEHNI B &Ha-
JU3NDPYEMHX TVIAYKOHHTAX.

NACHEV I.K., Geological Ingtitute of Bulgarian Academy of Sciences,
Sofia, Bulgaria; NACHEVA L.G., Niproruda, Sofia, Bulgaria

SEDIMENTOLOGY AND PALEOGEODYNAMIC RECONSTRUCTIONS

Using the detailed studies of flysch an atempt is made to show the
aignificanca of the sedimentology for the paleogeodynamics. The
textural term flysch is replaced by three substantional types of
flysch. 1/ The graywacke-siltstone flysch i1s formed by phone and
imposed extraclastic sediment processes in epicontinental troughs,
rises of inner and marginal seas as well as in continental rises in
pasgive Atlantic type oceans. 2/ The clastic-limestome flysch is de-
posited by phone carbonate and imposed extra- or intraclastic sedi-
mentation in epicontinental troughs and sea rises. 3/ Tephroidal
flysch is bound to phone carbonate and imposed tephro-turbidite se-
dimentation caused by submarine explosive volcanism in intra-arc
troughs of island arc systems. The flysch is formed by different se-
diment processes in different environments during oceanic, transiti-
onal or continental stages of the lithosphere evolution. The concept
about "flysch geosynclines" and "flyach stages" of development is
groundless.

The main aim of the paleogeodynamica is to identify the paleogeo-
dynamic environments based on geological (including paleoclimatic)
and paleomagnatic data. The geocomplexes - intrusive, effusive and
sedimentary are indicators for the boundaries of the lithosphere
plates. The study of the features of the sediment geocomplexes com-
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position, texture, structure and thickness is the base for genetic
and geodynamic interpretations and typifications. The sedimentology
plays an important role and is an effective tool for the paleogeo-
dynamic reconstructions in regional and global aspects.

NACHEV I.K., Geological Institute of Bulgarian Academy of Sciences,
Sofia, Bulgaria

ORIGIN OF FLYSCH AND SUBMARINE VOLCANISM

The Coniacian-Campanian tephroidal flysch in the Srednogorie region
of Bulgaria consigts of rhythms up to 1 m with limestonea and te-
phroidal rocks, with graded bedding, crogs-stratification, lamina-
tion, convolutioh, flute castsy tool marks, bioglifes and thickness
up to 1000 m. Proximal, and distal tephroidal flysch can be distingu-
ighed. Paleotransport directions are radial. The tephroidal rocks
are composed of lithoclasts, andesine, labradorite, augite, hyper-
sthen, amphibole and calcite cement. They have litho-, crystalo- or
vitroclastic and block to silty texture. They contain (%) 39-52 5102,
11-18 Al y 2=6 Fe, 0,, 2-4 Fe0, 2-5 Mg0, 5-19 Cal, 2-5 Na 0, 1-2
() -10 02. 3-6 H, 0 * and are similar to synchronous andealtes to
basalts. Tephro-oliatoatromes, tephro-fluxoturbidites, tephro-turbi-
dites and tephro-conturites can be distinguished. The limestones are
micritic to pelitic with planctonic Globotruncans and Inoceramus.

The hemipelagic clay-carbonate phone sedimentation took place at
the same time with imposed turbidite processes of sedimentation with
mechanism of submarine slumpings , grain flows, turbidite currents
and bottom currents. The tephra is reworked by synehrdnous volcanic
centres and redepogited with high speed along the rises of volcanoes
and in depressions among volcanoes. The flysch is a result of subma-
rine , explosive, andesite-basalt and Ca-K-alkaline volcanism in the
Srednogorie trough. The trough had continental basement over 700 km
length, 300 km wideness, up to 3 km depth and seismic activity. It
was localized between the Macedonian-Rhodope and the Balkan arcs. It
wag formed during the Coniacian by extension under the influence of
anomalous mantle under the island arc gystem. Fre-Maastrichtiau oro-
geny transformed the trough in paleovolcanic arc.

The tephroidal (tephro-turbidite) flysch is & result of & subma-
rine and explosive island-arc volcaniam, with manifestations in the
Apusemi mountains, Vardar zone, Srednogorie zone, Great Caucasus
(Bajosaian), Small Caucasus (Jurassic-Paleogene), Ural etc.
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NAIR N,G.K., Centre for Barth Science Studies, Trivendrum, India;
JAIN A.K., Department of Earth Sciences, University of Roorkee,
India

DEPOSITIONAL AND DIAGENETIC FEATURES IN THE PHOSPHORITES OF MALDE-
OTA, GARHWAL HIMALAYA

The bedded phosphorite deposites of Maldeota, Garhwal Himalaya form
part of the Chert member of the Lower Tal Formation (Permo-Trias-
8ic? ). These phosphorites contain bedded and lenticular intercela-
tions and other forms of carbonaceous shales, chert, carbonate, py-
rite and exhibit intertonguing relationsnip. On the basis of mega-
acopic and microscopic -studies of phogphorites of Maldeota, the fol-
lowing depositional and diagenetic steges and features have been
identified.

Depositional stage:

1) deposition of chert, cafbonate, phosphorite, carbonaceous shale
and iron sulphide, some rhythmically, giving bedded character under
quiet conditions;

2) formation of primary cut and f£ill channels and slumps under un-
stable conditions;

3) formation of intraclasts of various lithounites through mechani-
cal erosion during unstable conditions and their deposition; deve-
lopment of flame structures, slump structures, minor unconformities-
concordant and discordant;

4) biogenic processes.

Barly to intermediate diagenetic staget

1) cementation by carbonate, chert and pyrite on the interstitial
spaces of intraclasts, various replacement proceases;

2) formation of drusy carbonate and the bordering rim of colloform
pyrite;

3) formation of frambodial pyrite and development of pyrite crystals;
4) development of contorted leminations, load casts and other geope-
tal features, intraformational microthrust faults and fractures;
flowage of pyritic shale, intraformational breccilation and foldinge.
Late diagenetic stages

1) pyrite replacing carbonate and phosphorite, including stromato-
lites and pellets;

2) formation of drusy chalcedonic sillica;

3) veins of pyrite and carbonate.



NAKAGAWA, HISAO, Institute of Geology and Paleontology, Tohoku
University, Sendai, Japan

GRAVITATIONAL PROCESSES IN TECTONIC DEVELOPMENT OF PACIFIC COASTAL\
ZONE OF SOUTHWESTERN JAPAN SINCE JURASSIC

The Jurassic and younger sedimentary rocks in the Pacific coastal
zone of southwestern Japan range from terrestrial to pelagic facies.
A suit of the sedimentary facies of the same age represents a single
tectonic unit. The major units are of Jurassic and Lowest Cretace-
ous, Cretaceous, Paleogene and Lower Miocene, and Neogene and Qua-
ternary, though their ages vary locally. In local lithostratigraphy
they are organized into groups, subgroups, or supergroups, including
Jurassic to Cretaceous Motobu, Nago, and Amami Groups in the Ryukyu
Islands, Jurassic Sanbosan Group, Uppermost Jurassic to Cretaceous
Torinosu Group, Cretaceous and Paleogene Shimanto Group in Shikoku,
Eocene to Lower Miocene Nichinan Group in Kyushu, and Lower to Middle
Miocene Hota Group in the Boso Peninsula. Gravitational processes

are recognized in their depositional and structural features in
various scales.

Terrestrial and neritic sediments overlie the deformed older rocks,
and include allochthones of various rocks, ages, and sizes, but the
sediments in large slide sheets are not much older than the contain-
ing sediments. The allochthones were transported by slide and rock
fall. The autochthonous part was deformed by slide towards the
ocean. The open sea sediments much or less far from the land
include large slide sheets and small blocks of the slightly older
sediments. The sheets are included in the bottom of the slide
sheets of autochthonous sediments, and the blocks in various parts.
The movement of slide occurred towards the ocean. Pelagic to
hemipelagic sediments of some groups include slide sheets of intense-
ly folded chert. The fold was due to slide, which occurred, at
least in parts, towards the ocean.

The layers having complicated structures developed during and
immediately after deposition were deformed together with their
basements by slump and slide of large scale, which were accompanied
by serpentinite and other intrusions. The mass movement occurred
again towards the ocean into trench or trough. Upheaval of the
trench fills was resulted from subduction of oceanic plate under
continental plate, which was due to gravitational slide of the
oceanic plate itself in global scale.

FAUMOV E.M., TURSINA T.V., V.V,Dokuchaev Soil Institute,Moscow,USSR;
TOMIRDIARO S.V., North-Eastern Complex Institute of the Far East
Branch of the USSR Academy of Sciences, Magadan, USSR

ON GENESIS OF ICY-LOESS STRATA (EDOMA) ARD SYNGENETIC PALEO-SOILS
IN THE NORTH-EAST OF EURASIA

In the paper,thick strata of icy-loess complexes (edoma) are consi-
dered as permafrost-bound paleo-cryopedolites and the large Kolyma-
-Indigirskaya plains as & peculiar natural museum of frosted peleo-
goils. Paleolandscapes are suggested to study on the basis of inter-
pretation of paleo-soils as well as paleo-goil processes. Analytical
data obtained for some icy-loess strate profiles made it possible to
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establish specific features of eolian genesis such as: homogeneity,
aggregation of eolian type, absence of clay accumulations, peculiar
distribution of carbonates and plant residues. Soil-genetic features
(pH, exchange absorbtion capacity, content and composition of the or-
ganic matter, total and granulometric composition, microfabric, etc.)
indicate that the main mineral part of these strata has been develo-
ped according to the type of arid soil formation (ateppe, meadow-
-tundra-steppe) under arid (cryo-arid) continental and dry léndscapes.
Ag distinct analogs for paleo-soils are evidently considered soils

of steppizated massifs which are situated on areas of the modern
north cold pole(Oymiakon, Verkhojansk, partly Kolyma, Chukotka) and
adjoining arid regions /Naumov, 1963; Volkovinzer, 1978, Sokolov,
Naumov, 1982/.

It may be concluded that the structure of icy-loess strata(edoma)
on the territory under consideration is very complicated (polygene-
tic) and connected with repeated changes of climate conditions as well
as the periodic replacement of dry landscapes by humid ones. The dry
periods were obviously prolonged and conditioned the development of
the thick icy-loess strata of paleo-cryopedolites with specific fea-
tures of eolian accumulation and arid solid formation.

The study of the modern soil mantle with the help of the method of
actualism makes it possible to suppose that in the pest tundra and
steppe paleo-landscapes and paleo-soils occurred all together. Such
paleo-pedologic approach to the interpretation of paleo-landscapes
and dicy-loess complexes (edoma) is first applied. In this respect,
paleo-soil processes and paleo-soils await more detailed studies
using & great number of modern investigation methods.

HAYMOB E.M., TYPCUMHA T.B., MouBeHuuii wHcTHTYT ¥M.B.EB.JlloKyuaena,
T.Mockpa; TOMUPIMAPO C.B., CeBepo-BoCTOYHHI KOMNJIEKCHHI
uHeruryr JBHI[ AH CCCP, r.Maraman, CCCP

K BOITPOCY T'EHESMCA JENOBO-JECCOBHX EIOM ¥ CUHTEHETUMUHHX VM
TIAIEOIIOYB CEBEPO-BOCTOKA EBPABHK

Jenoso-secconye exomi (JUIE) CeBepo-BoCTORA pPacCMaTPHBADTCSA ABTODaMH
KaK M3BEYHO CKOBAHHHG MED3JIOTOR mANeORpAONSIOMATH, & OCMEDHHE NDH-
N8 IOMODCKHE DE&BHAHH — KaK CBO8OCpAsSHHE 6CTECTBOHHHE My3el SaMODOXEH-
HHX [a/80nodYB. PacmrfpoBKa eIOMHHX DANTEONOYB A NA&N6ONOYBO0SpA3OBA-
HAA NPeNCTABIAASTCA HAn00/ee HANSXHHM KJDYOM DEKOHCTDYKIHMHA [18J160-
naHmuajroB. MszaraeTca TOUKA 3peHMA ABTOPOB MO mpoGreme reHesmca JUIE
# CHHI'eHETHYHHX MM naneonous CeBepo-BocToka. AHamM3 pesyabTATOB
H3y9eHHA OMOpHHX pa3pasoB JUE oSHApYRRN cAeIybLN4e DPASHARE 30J0BOI0
HX T'@HESHCA: ONHOPONHOCTE, ATPETAPOBAHHOCTE 30JOBOrO TANA, OTCYTCT-
BHE TIMHHCTHX oCocoONeHME A axKyMynammil, ocodoe pacOpeleXeHHEs Kapio-—
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HATOB ¥ pacTUTEJbHHX OcTaTKOB. [louBeHHO-TeHeTHueckue mokasarenn (pH,
HACHI|EHHOCTh MOTJIONAanNero KOMIIEKCa, COLepKaHMe W COCTAB OpraHuyec—
KOro BEmecTBa, BAJIOBO} W I'DAHYJOMETPHUYECKHH COCTaB, MMKDPOCTDOEHHE M
Lpyrue) No3BONSHT CUMTAThL, UTO [ONABAAONAA UACTH MUHEDPANBHOH TOMLM
cunreveTrurbx JUIE nDaneonods Cemepo-BocToka dopMupoBanach No THIY
apuaHOro MOYr006pasoBaHuA (CTEMHOro, JyroBO-TYHLPOBO-CTENHOr0) B yC-
JIOBMAX ApUIHEX (KpUOApMIHEX) KOHTHMHEHTANBHEX M cyxux Jnangmagros, Or-
IAaNeHHHMH AaHAJIOI8MH 3THX NajeOmOYB , NO-BHIMMOMY ,ABISOTCH KPUOAPUOHHE
(cTenkHue, MYroBO-TYHOIPOBO-CTENhHE) MOUBH OCTENHEeHHHWX MACCHBOB COBpEe-
meHHoro nosweca xonoga (OiimsakoH, Bepxosrck, uactuuro Honuma (Haywmos,
1963; BonxoeuHuep,l1978 u mp.) M KoHTHHeHTadbHEX TyHpp Yykorku (Coko-
nos, Haymo,1982). AHanus coBpeMeHHOrO NOYBEHHOIO MOKPOBA C TpHBIE-
YEHMEM METOfA AKTyalM3Ma MO3BOJAET MpPEeNNOJIONMTH BO3MOKHOCThH COCYmecT-
poparus B mpomnoM Ha Cesepo-BocToke TYHOpPOBHX M CTEMHHEX [aJie ONaHI-
mafToB ¥ [aneoNo¥B, uyTo CorjacyeTcs ¢ IaseOKIAMATHYSCKAMM, Naneo-
foraHMuecKuMA ¥ TaneofayHACTAYECKAMM MaTepuanamu, B kauecTse obuwero
PHBOLA MOXHO TOBODUTH HE O NPOCTOM, & O CJOXHOM (MONMIEHEeTHUHOM)
crpoeruu JUE C.-B., cpAszaHHOM C amoxanbHeMH (BO3MOKHO,HEONHOKDATHEIMHA )
UIMEHEHWAMM KJIMMATA M MEPHOLMUECKON cMeHOi cyxux nanmmafror Gonee
BJIAXHHMM, YTO OGYCJOBMJIO CMEHy THIIOB OCANKOHAKOMIEHMA C mpeobiaana-
HUEM B0JI0BO-JIECCOBOr0 M APUIHOI'O MOUBOOGPABOBAHMA.

NAZAREVICH B.P., NAZAREVICH I.A., Moscow State University, Depart-

ment of Geology, Moscow, USSR
/
BIOHERMAL AND EVAPORITE SEDIMENTATION DURING MESOZOIC WITHIN THE

YOUNG PLATFORM IN THE SOUTH OF THE USSR

The EBarly Triassic and Late Jurassic epochs of bioherm formation
and the Late Juragsic epoch of evaporite accumulation may be disti-
nguished in the Mesozoic history of the young platform in the south
of the USSR. The Early Triassic bioherm formation proceeded within
the intraplatform areas in the east of the Scythian and in the west
of the Turanian platforms. The carbonate biohermsl formation occu-
ring in the base of the Lower Trisssic quasiplatform structural-for-
mational complex includes the proper biohermal limestone and dolo-
mite subformation and argillaceous limestone subformation infilling
the irregulerities of reef relief. The biohermal subformation con-
sists of complex biohermal massifs, seldom of reefogenic accumula-
tive complexes, separated by sediments of reef talus, intra- and in-
ter-reef lagoons, depressions and horizons of ashes and pyroclasts.
Sedimentation occurred in the environment of a "shelf plateau" the
margins of which were controlled by deep faults. The lLate Jurassic
bioherm formation was restricted to the south margin of the Scythi-
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an and Turanian plates and the adjoining geosynclinal area. A late-
ral series of bioherm formations developed in the area from the Cri-
mea mounteins to the Tajik depression. These formations are of Ca-
llovian-Oxfordian age in the Centrel Asian and of Oxfordian-Early
Kimmeridgian age in the Crimea-Caucasian parts of this belt and are
characterised by a diversity of organogenic buildups and associated
gediments. Formation of organogenic buildups was accompanied by de=-
velopment of starved basins -~ the East Cubanian, Tersco-Caspian, Bu-
khara-Khivian and others -~ &t the platform margin. Since the termi-
nation of the growth of organogenic bulldups till the end of Jura-
gsic they had been expressed in the relief of sea bottom providing
isolation of marginal platform depressions during Kimmeridgian and
Tithonian time. Due to this isolation and the aridity of climate
these depressions beceme galine basing where halogenic formations
accumulated.

HASAPEBMY B.Il., HA3APEBMY U.A., MocKoBCKE#t TOCYmADCTBEHHHY yHEHBEpCH-
TeT, reompax, r'. Mockma, CCCP

EIOTEPMHAA ¥ JBANIOPYTOBASl CEIMMEHTAIMA B ME3030E HA MOJNOJOH ILIATCOPME
KT'A CCCP

B mesosoficroit mcTopHm Monomoit miratpopMu-bra CCCP mamewanTcd paHEe—
TPHACOBAA H NO3IHEDPCKaA SHOXE CHOTepMOOCpASOBARAA W NMO3AHENDPCKAS
9T0XA HARONJEHHA 3BANOPATOB. PaHHeTpmacoBoe GHMOTepMOOGDA30BAHEE JO-
RM30BIOCE BO BHYTPRIIATHODMEHHHX OONACTAX HA BOCTORe CrEpckof m
sanane Typanckoft wmT. KaploraTHas OmorepMHas GODMALEH CJAATEET OCHO-
PAHAE HERHETPEACOBOTO KBABHILIATPOPMEHHOTO CTDPYRTYPHO-~HODMAMEOHHOTO
KOMILTEKCA W BRJADYAET COGCTBEHHO CHOTE@PMHYD H3BECTHAROBO-AONOMATOBYD
nompOPMAIMD B TUIMHWCTO-A3BECTHAKOBYD NONPOPMAIMD — TOMIY BHIOJHEHHS
pudorore peanreda. BuorepmAan mombopmarMs IpeICTABIAET COBOKYIHOCTH
CHOXHHX OCHOTePMHHX MACCHBOB, HM3DPEIKA  DHEPOTEHHO-ARKYMyIATEBHHX KOM—
NJIEeKCOB, DPasgeJeHHHX o0pasoBanmaM: pmpoBoro mrefipa, BHYTDE- E MEXpHE-
(foBuX narys, samanvHHHX yYacTHKOB, TOPH30HTAME NEMIOB W OAPORIACTORB.
OcanxoHAKOMIERAe MPOMCXONAIO B OOCTAHOBKE "mexsfoBoro mrato”, Kpag
KOTODPOT'O KORTDOAMPOBANNCH: TUyOCHHHHEME pasiomami. [losnRenpcroe G@oOrep—
MooGpasoBanue OHJIO NPEYpPOUeHO K bxHOMYy Kpam Crmfckoft m Typamcroit
IUTHT ¥ NpAMHRaome# OKpamHE TIeOCHHRIMHANIBHOM oOnacTé. Ha ywacTre oT
Toproro Kpema mo -Temxmrcro#t mempeccHE ofOpMAICH JaTepaNbAHft pAnm CHO-
repmEHX opmarmit (xerroBe#-ORCHOPICKEX B CpeNHEasHATCKO# E ORcdopm-
PAHHERVMEDHIECKUX B KPHMCRO-KABRaZCKof 9YacTd oTo# HOJOCH), XaparTe-
PE3YRIMXCA MHOTOOGDA3WEM OPTAHOTEHHHX MNOCTPOEK H CONYTCTEYyDNEX OTI0-
xeHmit. CopMEpOBaHMWEe OPraHOTeHHHX MOCTPOEK CONPOBORUANOCH 3AJOXEHEEM
Ha OKpaMHe MnaTPopMH HEKOMIEHCHPOBAHHHX BHAmWH: BocTouHo-KydaHncko#,
Tepcro-Kacmmickoit, Byxapo-Xmeuacro#t m np. [lo OROHUAHEM DOCTA OPTAHO-
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TeHHHX TOCTDOSK N0 KOHMNA DpH OHA HMeJH MODPOZIOrA96CKO8 BHDAXEHHA B
pexsede nHE, OJECHEYUABAR HIONAUMD OKPARHHO-IAATOODMEHHHX BOALKAH B KA-
MEDANXe-THTOHG, B COYeTAHEM ¢ ADHIHOCTED KIMMATA 3TO OGYCIOBHJIO Ipe-
BpameHE® yRA3&HHHX BOANMH B COMGPOMENE Gacce#EH M o0paSOBAHAE B HEX
TAmOreHHNX (opuami.

NAZAROV V,I., Geological Iustitute of the USSR Academy of Sciences,
Moscow, USSR
ALEKSEEV v.F,., Sverdlovsk Mining Institute, Sverdlovsk, USSR

LITHOLOGY AND PALEOGEOGRAPHY OF THE ALDAN-CHULMAN COAL-BEARING
REGION (SOUTHERN YAKUT REGION)

Economically potential, the South Yaskut coal-bearing formation, how-
ever, remains inadequaetely studied from the genetic point of view.
Detailed paleogeography, which is essential for setting field work
aims, has not been completed.

Following results of litho-facies analysis, we have singled out 38
genetic types of deposits which characterise macrcfacies of prolu-
vium, channel fill, continental lekes, swarms, semi-isolated bays
and lagoons, submerged parts of the delta, shallow and open parts

of the basin,

Facies profiles end paeleogeographical maps reconstructed for the
transgressive and regressive phases of sedimentation show the evo-
lution of paleolandscapes from the early Jurassic %o the early Cre-
taceous, with the source area in the Paleostanovoy Upland.

Typical of the early-middle Jurassic is successive evolution of de-
pogitional enviromments from submontane-alluvial and alluvial-del-
taic to shallow-basin, The middle Jurasssic is associated with a con-
tinuous series of peat bogs formed in the transgressive phase of
sedimentation in a coastal lowland (facies of bays, lagoons and low-
energy shallow zones). Upper Jurassic-Lower Cretaceous sediments
accumulated chiefly in shallow-basin and alluvial-deltaic environ-
ments. The peak peat accumulation of that time was associated with
the regressive phese of sedimentation and restricted to inter-delta
areas of alluvial-deltaic pleins (facies of marshy lakes and flood-
plains).
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HABAPOB B.M., Teosormueckuft wHCTHTYT Axanemu# Hayr CCCP, r.Mocksa;
AJEKCEEB B.Il., CsepmioBckuit ropHuit mHCTHTYT, I'.CBepnroeck, CCCP

JUTONOTHA ¥ MAJNEQTEOTPADVA ANJAHO-UVIBMAHCKOIO YTIEHOCHOTO PAVOHA
(OEHAA AKYTHA)

Becrma mepeneKTHBHAS B IIPOMHILUIEHHOM OTHollermy KkHO-fKyTckas yIvIeHOC—
Hag fopMallud J0 HACTOANEro BpPEMEHM ABIAETCA HENOCTATOYHO M3YYEHHOH

B I'eHeTHYECKOM aclexTe. JIo CHX IOp 0CTanTCA OTKPHTHME BONPOCH IETEb-
Holt maneoreorpaduu, ApIANUEecA HeoOxommMoli Gasoif IiA MOCTAHOBKH OG-
KOBHX padorT.

Ha ocHoBaHMm JHTOJOrO-DallMalpHHX HCcJaeNoBaHmi Hamm BHIeJeHH 38 reHe-
THEYECKHX THIIOB OTJIOReHMH, XapAKTeDHIYNIMX Maxpodainml TPOJKEAA, DPyC—
JIOBOT'O AJINBHA, KOHTHHEHTAILHHX 03ep, OOJ0T, NOJYH3OJHPOBAHHHX Said-—
BOB H JIATYH, IOONBOJNHOK 4YacTH HEJBTH, OaccelHOBOI'0 MEJKOBOIBEA M OTKIH-
Tolt gacTH GacceiHa. _
QalmanpbEHe NpofiiE M mareoreorpajudeckre KapTH, NOCTDOEHHHEe A
TPAHCTPECCHBHHX ¥ perpeccrpHHX (a3 mpollecca CeIMMEeHTALMH IIO03BOJIMIN
IPOCHAETATE 2BOJKIMD IaJeosaHmiapToB 0T paHHEeNPCKOro N0 PAHHEMEJOBOI'0
BpemeHE. OO0iacTED CHoca ABJANOCE [lanreocTaHoBOe MOTHATHE.

g paHHe-CPeNHEeNPCKOTO BPEMEHM XapakTepHA MOCJeNOBATENBHAR DBOJKITAS
06CTAHOBOK OCANKOHAKOIJIEHHA OT IPEIr0PHO-ALTOBHANEHHX ¥ AJUNEHAIEHO-
IeJBTOBHX N0 MeJKOBOXHO-Oaccefinopux. K cpemienmpckoMy BpeMeHM IPHyPO-
YeHa CEePHA BHNEPRAHHHX TODPAHNKOB, HOPMMPOBABIMXCA B TPAHCI'PECCHBHYD
fasy ceIlEMeHTAIME B YCJOBHAX NpHEOacceiiHoBolf HMBMeHHoCTE ((aimm 3aim-
BOB, JAI'yH B MAJONONBHRHOI'O MEJKOBONEA). OCHOBHAA YaCTh BEDXHEDDPCKHX —
HIDKHEMEJIOBHX OTJIOKeHWl HaKalMBANACE B MENKOBOIHO-CACCEHHOBHX ¥ aJLIN—
BHAJLHO-TEJNLTOBHX 00CTaHOBKAX, MarcmvarbHoe TopPOHAKOILIEHME B 8TO
BpeMsa IPOACXOINWIO B pPerDeCCHEBHYD (flasy cemmMeHTAIMH ¥ OHJO CBAZ2HO C
MEeXNeJbTOBEMY NPOCTPAHCTBAME ATOBHATHHO-TENBTOBHX DABHWH (daimm
3a0oMauABAKIMXCA 036D H ToHM).

NGIN 1LE THI, Institute of Earth Sciences, Hanoi, Vietnam
LITHOLOGY OF RED UPPER CRETACEOUS DEPOSITS OF VIETNAM

As a result of litho-facies analysis with detailed mineralogic stu-
dy, the thick (up to 1,800 m) terrigenous red Ienchau sequence(C)bas
been subdivided into 5 litho-facies rock series grouped into two
mesocycles. The first mesocycle begins with proluvial-alluvial, al-
luvial deposits (C,) and ends up with lacustrine deposits (C;). The
gsecond mesocycle includes deluvial-proluvial (C,), proluvial-alluvi-
al and alluvial (04) end proluvial-lacustrine (05) deposits. First
mesocycle rocks have an oligomikt composition, rarely polymikt one,
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while the second mesocycle is entirely of greywacke composition.
Difference in the material composition of both cycles is reflected
in types of quartz, feldspar, as well a8 in density of send frac-
tions, compogition of heavy minerals and clay components. Sediments
of the first mesocycle were supplied mostly by ancient sedimentary
and metamorphic rocks of Shongmas palec-upland and from more remote
areas. The source of the second mesocycle terrigenous clastics wes
limestones, basgic effusives, metamorphosed sedimentary rocks closge
to the area of sedimentation, a8 well as acid effusives from the
north-eastern slope of the depression. Fragments of broken ascid ef-
fusives (the abgolute age of the bedrock is 108-80 mln.y.) found in
rocks of the second mesocycle suggeat its Lower Paleogene age. Accu-
mulation of the first mesocycle sediments took place in the environ-
ments of a broad intermontane depression. By the time of the second
mesocycle sediments'hcéumnlation, the tectonics of both the depres-
sions and its framing had been exposed to considerable restructu-
ring. As a result, the sediments were accomodated in an uplifted,
relatively narrow, intermontane basin. Sediments were accumulated
in the conditions of gemi-arid climate, with some rather short pe-
riods of more humid climate.

NIEC M., Academia Gorniczo Hutnicza, Krakdw, Poland.

SECONDARY PROCESSES IN THE GENESIS OF BIOGENIC WATIVE SULPHUR
DEPOSITS

Gypsum reduction by hydrocarbons as a result of bacterial activity
is the generally accepted model of sulphurbearing limestones gene-
sis. Within the Polish, Iraqui and Mexican sulphur deposits secon-
dary processes were recognized, substantially transforming the ori-
ginal shape of ore bodies and sulphur content of the ore. Small
range of Ph-Eh variations within the sulphurbearing limestone aqui-
fer results in sulphur leaching as 80" or HS, ions and further re-
precipitation after the change of accidity or redox conditions. The
barren limestones and recrystalized ones enriched in sulphur are
the final products respectively as well as the sulphur fracture f£il-
ling. In the case of hydrocarbons influx to the deposit exceeding
the velocity of sulphate reduction, barren limestone soacked by bi-
tumens originates as a result of previously formed sulphur leaching
by hydrocarbons or by sulphoorganic compounds formation. Secondary
processes operate actively during or after the tectonic movements
and produce the ore texture and sulphur content zoning in respect
to the depth and to the faults density. In the Iraqui and Mexican
sulphur deposits the following sequence of secondery processes was
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established: recrystallization,sulphur leaching and fracture £illing
within the surrounding rocks, and replacement of sulphur by bitumens.
They are partly accompanied by karstification and followed by wea-
thering.

NIGbIAYBVA I.V., Institute of Geology and Geophysics of the Siberi-
an Branch of the USSR Academy of Sciences, Novosibirsk, USSR

CONDITIONS OF SEDIMENT- AND OREFORMATION ON THE DATA ON
GLAUCONITE GROUF HINERALS

Chemical composition of glauconite group minerals (GGM) is formed
under the influence of marine water and weathering products. GGM
formation is connected with the stage of initial diagenesis, charac-
terized by narrow fluctuation Eh (around zero mark) and pH (aro-
und neutral mark). Epochs of great mass of GGM formation coincide
with epochs of intensive weathering processes on the lands, supply-
ing element dissolution to marine sediments. "'ith constant lig
/Fe?* in the composition of GGM,absolute contents Mg and. Fe?t, as L1
and F, are increased in accordance with the temperature and salinity
of sea water. The thalassofile element distributions are distingu-
ished for normal marine and evaporite basina: the former have sub-
latitude and sublongitude zonality, the latter have concentric zo-
nality with maximum value of temperature in gone of evaporation.

No increasing Mg-content (amd paleotemperature) is observed in
connection with the carbonate deposits increasing; no decreasing of
Mg-content (and paleotemperature) is observed in comnection with
the flint sediments increasing; that confirms bilogenic formation of
carbonate and flint sediments. The same data one may receive for
GGM of terrigenous deposits that are deprived of the biogenic re-
maing. Al- and Fe- concentrations in GGM and zonality of their dis-
tribution are defined by weathering processes: Al-enrichment variet=-
ies of GGM fix the shore, criented to the bouxite belts, whereas
the !‘e3+ ones - to the zones of ferrous sediments, mainly oolithic,
ores. 'There is an oriented change in the compecsition of GGM from
Riphean to the Tertiary, which is related to the general evolution
of continental and marine relief patternms.
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HAKOJAEBA 4.B., VMHcTuTyT reosorud M reodusvkm CACHPCKOTO
ornenenma AH CCCP, r.Hosocmdupck, CCCP

OBCTAHOBKY OCAIIKO- U PYHNOOEPA30BAHMA [0 JIAHHHM M3YYEHUA
MAHEPAJIOB TPYIIIH TIAYKOHATA

Xuvmueckmi#t cocTaB MMHEDAJIOB TPymnH raaykoauTa (MIT) dopmupyeTcs
1oL BIESHAEM MODCKO#t BOIH H IOPOIYKTOB BHBeTpHBarmA. MIT ofpasywTca
B MODCHHX OC&JKaX Ha CTamgi@l DaHHEr0 NWAreHesa B cpele, XapaKTepu—
syonefics HeCOMBIMMA KoMeGaHHAME Eh OTHOCHTENBHO HYMEBHX 3HAUEHHN
% pH OTHOCHTENBHO HeHTpANBHHX. OJNOX® o0pas3oBaHuA Gonemax macce MIT
COBNANANT C SN0XaMM MHTEHCHBHOTO DA3BUTHA MPOLECCOB BHBETDUBAHUA
Ha KOHTHHEHTE, (OCTARIABIMX 3/MEMEHTH B peAaKIMOHHOCHOCOCHOR dopme
B MOPCKEE ocankd. llpm mocTosncTBe oTHomenus Mg /Fe“' B cocrame MIT
a6COMNTHHE BE/MYAHH BOZDACTAKT NDPONOPIMOHANBHO TEMIEPATYPE U CcoNe-
HOCTH MODPCRO# BOEH cLi u ¥. Pacmpenmenenue BCeX ITHX SJMEMEHTOB Cy—
mecTBEHHO pa3yMMyaeTcd B dacceiiHax HOPMATBHO-MODCKOTO M 3BalOpUTO-
BOTO THNOB: B NMEPBHX O0TMEYAETCA 30HAIBHOCTH CYCUMPOTHad M CyOMepH-
IUOHAJIEHAA, BO BTOPHX - KOHNIEHTDHYECKAA C LEHTPOM NOBHNEHHHX Iapa-
METPOB B 30HE 3BalOpuTOOCpAsOBanWA. He mpociexuBaeTcd HOBHUEHHA Mg
(m maneoTemmepaTyp) B CBASK C yBEAMYEHMEM DO KapOOHATOB WIH CHU-
xeAnA Mg B CBASH C KpPEMHEHAKOIUIEHHEM, YTO NONTBEDKIAET CJmMeCTBEHHO
OGMOTEHHOE TPOMCXOXIEHUE KAPOOHATHHX W KDEMHMCTHX OTJIOReHmit. Comoc-—
Tapmvue naHeHe MIT manT 1o TEeppPUTeHHHEM OT/IO..BHWAM, JIUMNEHHHM OpraHd-—
YECKUX OCTATKOB. BIUfHME NpPOLECCOB BHBETPUBAHUA NPOARIAETCH HA CO-
mepxanun AT m Fe, 30RanBHOCTH NMEPBAYHOTO XUMUYecKoro cocTapa MIT,

a TakEe WX BTODAYHOTO M3MEHEHMA: oforameHHNe Al mpudpexHHE DasHO-
BENHOCTM TATOTELT K IoAcaM GoKcuTooGpasopamma, a Te“" - x 3omam oG-
pasoBaHUA OCANOYHHX KEJE3HHX DYN, TJIaBHHM 06pasoM OONMTOBHX. Hadmo-
IaeTcA HAmpamileHROe mameHeHuwe cocTaBa MIT OT noxemOpus K TpeTHYHO-
My BpEMeHH, 4TO CBA3aHO C oOmeif 3BONDLMEll KOHTHHEHTANBHHX ¥ MOPCKMX
HaleoNaHImnabToB,

v

NISHIWAKI, NIICHI, Dept. Geol. Mineral., Fac. Sci., Kyoto Univ.,
Kyoto, Japan, and KOJIRO NAKASEKO, Inst. Geol. Sci., Coll.
Gener. Educ., Osaka Univ., Toyonaka, Japan

TRACE FOSSILS IN THE PLEISTOCENE OSAKA GROUP OBSERVED BY MEANS OF
SOFT X-RAY RADIOGRAPHY

Sixty five borings were drilled in the southern part of the Osaka Bay,
Kinki district, southwest Japan, where the Kansai International
Airport will be constructed. The cores are mainly composed of semi-
consolidated clay and sand of the Pleistocene Osaka Group, and they
record the climatic history of more than five hundred thousands years.
Micropaleontological, sedimentological and geochronological studies
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were performed on the cores, of which total length is about ten
thousands meters. The soft X-ray radiography was adopted to detect
sedimentary structures and molluscan fossils. The shape of core
specimens analyzed is semi-cylindrical of 10 cm long, 5 c¢m wide and
less than 2 cm thick. Besides the primary objects, three kinds of
trace fossils were recognized by means of the stereo radiography.
Those are thick cylindrical one of more than 3 mm thick, irregularily
branched one of 1 to 2 mm thick, and needle-like one of 0.2 mm thick,
and their biological meanings are now under investigation. Trace
fossils were common in several stratigraphic horizons, which
corresponds with transition zones from marine to non-marine, or vice
versa, based on microfossil assemblages of nannoplankton and diatom.
The soft X-ray radiography is a useful techniques for sedimentological
and paleontological study of semi-consolidated sediments.

SRI NIWAS, SINGHAL D.C., SINGHAL B.B.S., University of Roorkee,
India ‘

TIROHAN DOLOMITE: PROBABLE DEEP AQUIFER IN SEMI-ARID AREAS OF BANDA
DISTRICT (INDIA) AS REVEALED BY RESISTIVITY SOUNDINGS

Due to general lack of surface and erratic rainfall the south-eas-
tern parts of Banda District, Uttar Pradesh, India have been facing
acute shortage of water. Geologically the area is comprised of sub-
horizontal compact sandstone belonging to Kaimur group (1400 - g00
million years) occuring at or near the ground surface. The sandsto-
nes with a generally low intergranular porosity are characterised

at places by profuse jointing in 3 to 4 sets. These rocks are under-
lain by Tirohan Dolomite belonging to Semri group of the Lower Vind-
hyans which are exposed in discontinuous narrow band. Indications are
that the dolomites have solution opening which are at places inter-
connected by fissures and joints. With a view of targetting dolomite
for its subsurface extention electrical soundings, well distributed
throughout the area were taken. An automatic interpretation technique
was developed using ridge regression estimator for getting stable
inverse solution and all the resistivity data were then interpreted
after testing the computer program using resistivity data obtained
near the wells of known lithology. A careful examination of the inter-
preted data reveals that Kaimur Sandstones do not comprise prolific
aquifers in the area. However, these rocks are underlain by horizons
having relatively low resistivity (50-150 ohm-m) which probably per-
tains to the Cavernous Tirohan Dolomites. These zones may be water-
bearing and are continued, up to ENE trending structural lineament
known as Manikpur shear zone. The thiclkmess of this aquifer is indi-
cated to be 20-100 m. The occurence of Dolomite aguifer is also corro-
borated by the large depressions in the sandstone terrain formed due
to collapse of the upper roof whereby the cavernous Tirohan Limesto-
nes are exposed.
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NOVOSELITSKII V.M., KALEDA, G.A. All-Union Geological Oil Prospect-
ing Research Institute, Moscow, USSR

LATERAL VARIABILITY OF DEPOSITS ON TECTONIC STRUCTUHES AND ITS
EXPRESSTON IN GEOPHYSICAL FIELDS

The study of lateral variations of composition, structural-textural
character, “and physical-chemical properties of deposits within the
limits of a single tectonic structure is necessary both for the
understanding of the structure evolution and for forecasting and
exploration of mineral resources. Several types of lateral variation
of deposits of different genesis on tectonic structures of different
origin and morphology are distinguished. This variation is control-
led both by sedimentary and postsedimentary processes. Individual
structures and their elements are considered to be the most probable
locations of deposits of certain genetic types.

The variations of sediment composition and properties are distinctly
expressed in natural and artificial geophysical fields. Neglecting
certain regularities, established at present, leads to the non-con-
firmation (by drilling) of the structures identified from geophysi-
cal data and brings up great errors in predicted values of capacity
and filtration properties of rocks of the productive horizoms. It
also leads to erroneous evaluation of reserves and planning of

pool development.

The regularities in lateral variations of deposits are observed in
major and minor structures (from several kilometres to a few hundred
metres in size). In the overwhelming majority of cases on platform
territories the lateral variation in the composition and properties
of deposits is more important than the thickness changes within
local structures.

On small-amplitude structures and in zones where stratigraphic traps
are present the lateral zomation of physical parameters affects the
local geophysical fields much stronger than the boundaries of series
of beds and formations and/or their fluid saturation.

HOBOCEMMIKM® B.M., KAIETA T'.A., Bcecowsmuit HaywHO-#ceTemopaTersermdt
Teonoropa3penoyHyii HeprAHod mHCTHMTYT, I'.Mockma, CCCP

JIATEPATEHAA VBMEHYMBOCTE OTJICHEHW! HA TEKTOHMIECKUX CTPYKTYPAX M EE
OTPAREHVE B TEODMBUYECKUX TOMAX

WsyueHwe naTepanbHolt N3MEHIMBOCTH COCTARA, CTPOGHUA M croiteTs
OTNMORCHAX HA TEKTOHHIECKMX CTDYKTYypaX HeoGXONAMO Kak IJA IO3HAHHA
PasBATHA caMiX CTPYKTYD, TAK M I/A NPOT'HOSMDOBAHMA MOHCKOB ¥ pa3Bem—
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KR 3ajexefl MONe3HHX HCKONAeMHX. BHIeNANTCA THIH JaTepanbHOR H3MeH-

THBOCTH OT/NOXeHH DAa3HOTO reHesdca Ha TEKTOHHYECKAX CTPYKTypax pas-
JIATHOTO MPOHCXORLEHEA W Mopponorma. 3Ta MIMEHIXBOCTH OOyCIOBIEHA
KAK CeMUMEeHTAlMOHHEMM, TAK M NOCTCeNHEMeHTALMOHHHME mponeccami. 0T-
NenbHHe CTPYKTYDH H MX 3JeMEHTH DAacCMATDMBADNTCA Kak Hamdoiee Bepo—
ATHHE MecTa IOABRNEeHHA ONpefefeHHNX IeHeTHUYECKMX THIOB OTJoxeHm# c
XapakTepDHHMA 1A HEX cBOifcTBaMH.

VsmMemumBOCTh cocTaBa # CBOffCTB OTIOMeHHHA YeTKO oTpamaeTCA Ha
€CTEeCTBEHHHX ¥ HCKYCCTBEHHHX TeopH3MYECKHX MOJAX, WrHOpHpOBaHAe yc—
TAHOBIEHHHX B HACTOANEe EpeMd ee 3aKOHOMEDHOCTel NDHBOIET K Helom-
TBEPRIAEMOCTH CTDYKTYD, MONIOTOBJIEHHHX K OypeHHO rechE3HYeCKHAME Me—
TONAaME, K OMMGKAM B IPOTHO3MPOBAHMM EMKOCTHHX # (HJIbTDAIMOHHHX
CBOZCTE NMOPON MPONYKTHBHHX I'OPASOHTOB, B MONCYETe 3aNACOB M NpPOEE-
THPOBAHEH pa3padoTor 3anexelt.

3aKOHOMEDHOCTH JNaTeparmbHO! M3MEHYMBOCTH OTNOXeHHE HadmomanTcH
Kag HAa KPyIHHX, Tak M HAa HeCONBMAX CTDYKTYypax, B [epBHe KHJIOMETDH
H Jaxe MepBHe COTHH MeTDOR B MomepedHAMKe. B monapidumem GONBNAHCTEBE
cly9aeB HA NNATPODMEHHHX TePPATODHAX JaTepalbHad A3MEHIHBOCTE COC—
TABA M CBOMCTE OTJOXeHMI B KOMHYECTBEHHHX MORa3aTelAX 3HATATENLHEE
M3MEeHIEBOCTH MONHOCTE B IpelefNaX NOKANbHHX CTPYKTYD.

Ha mamoamImIATyIHHX CTPYKTypaX H B SOHAX CYmMEeCTBOBAHAA HECTDyK-
TYPHHX JIOBymeK JaTepaibHad 30HAABHOCTH PESHMYECKEX NapamMeTpOB CaMAX
TOpHHX [OPON MpeBaldpyeT B HOPMADOBAHME JOKATHHHX T'eOfH3HYeCREX

none#t Han darTOpOM TpaHHN QIOHIOB PA3HOIO COCTARA, CONEDPRANMEXCH B
nracTax.

PETER ADWOK NYABA, College of Natural Resources and¢ Environmental
Studies University of Juba, Sudan

THE LATERITIC SOIL COVER OF THE SOUTHERN SUDAN: ASPECT OF CONTINENTAL
SEDIMENTATION

The southern Sudan enjoys a tropical humid climatic conditions and
for guite a while in the geological past.The laterites form a
variegated depth cover all over the region,om-the precambrian
basement formatidn and delimited in the North by the Um Rawaba
sedimentary basén,.There is no correlation between the laterites
and the underlying gniesses,in terms of weathering profiles,trace
element contents / Pt,Ni,Co,Dr etc which are usually enriched in
the basic/ultrebasic rocks / of the two.An alternative explenation
to the usually held view that laterites are residual products of
basic/ultrabasic rocks is being offeredThe roles of Eh~FPh,the iron
fixing bacteria and the alternating dry-wet seasons over along period
of time is being over emphasised.
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OSOVETSKY B.M., Perm State University,Geol.Depart.,Perm,USSR
EYDRAULIC EQUIVALENCE IN RIVER SANDS

The concept of hydraulic equivalence as formulated by Rubey (1933),
states that graine of heavy minerale and quartz should have the
same settling velocities. Such interpretation is true of well sorted
beach sands, but it isn't true of river sands because size distribu-
tions of heavy and light minerals in source rocks are inherited by
the sediments.

The author offers a model of heavy mineral deposition in river
sands based on the population concept. The particles, moving by
saltation, in the suspended load or in the traction load, will be
deposited in different ways. According to the model the concept of
hydraulic equivalence a8 concerned river sands is the following:
heavy and light minerals have equal average settling velocities
in a population as a whole, deviations from hydraulic equivalence
are due to the mineral distributions in source rocks.

This concept enables us to make several predictions such as
differences in heavy mineral suites of sizes and facies, The
compensation phenomenon ( the heavy minerals, when compared to
quartz, are larger or emaller than predicted from theory) and the
inherited skewnees phenomenon ( a positive or a negative skewness
of heavy mineral distributions) are due to the source.influence.
The heavy:light settling velocity ratio decreases with increasing
distance of transport.

The modified equivalence concept can be applied to investigation

of river sediments.

OCOBEIKM# B.M., [lepvcrE# T'OCyNapCTBEHHH) yHWBEDCHTET, Ieoifak,
r.llepws, CCCP

IIPHHIMI TWIPABIMYECKON SKBMBAIEHTHOCTW LJH PEYHHX IECKOB

[IpWEIED T'EIpeBIEYEeCKod SEKBEBAJEHTHOCTE mo PySep (I1933) opexmona-
raeT DAaBEHCTBO THLDABAMYECKHX KDYUHOCTell 3epeH TAReJHX MEHEDaIoB

B KBapua., Takag WHTEDNpeTamy¥s CUOPaBElJMBA IJIA XODPOMO COPTHDOBAHHHX
IpPACPEXHO-MOPCKHX NECKOB M HeNDHEMJIEMa IJId DEYHHX BCAEINCTBHE HX
TeTeDOreHHOCTH ¥ YHACJENOBAHHOCTH COCTABA OT NETALUMX DODOL.
ABTOpOM paspadoTaHa NOHATEHHAR MOIENE: HAKOMUIEHNs TAXe/HX MHHEDalIoB
B DEYHHX DECK8X, YYATHBSNMAA NONYJAIMOHHYD FX CTDYKTYDY. llepeHocH—
MHE BOJHHM TOTOKOM YACTHIH (BSBEUEHHHE, CAJBTHPYEMHE ¥ BISKOMHE )
COPTEPYDTCH U0 T'MIPABIMYECKOH# KDYTHOCTM ¥ BHUAZADT B OCALO0K IDH
PABIHYHHX DOXAMAX NAaNeHAA.Mcxoma W3 NaHHOR MoOneJH,IpeloxeHa (QopMy=-
JARPOBKA OPHHIANA THXPABAAYECKOA SKBHBANEHTHOCTHA JUIA PEYHHX NECKOB:
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B Kaxnoii DONYJALME CPelHMe THIpPAaBIMYECKHe KDYDHOCTY YaCTHI JETKOR
¥ Taxejofft (peKIM¥ DABHH C OTKJOHEHHAMM IJIA OTHEJLHHX MEHEDAJIOB,
00yCTOBJAGHHHMY DASMEDAMH MX 3€DeH B IATapMX NOpojax.

ClenCTBEAMY DpUHIMIE TUIDABIMYECKO! SKBYBAJIEHTHOCTH ABJANTCH 38K0—
HOMEDHHE WEMEeHeHWsS COIeDESHMY MUHepaJoB IO KJIAcCaM YacTHI, AWTOJ0-
TO-faIMaNbHEM THOAM OCAIKOB B 1p. P0Jb DHTAXUMX IOPON YYHTHBAETCH
UDH B3YYEHWH sBJeHW{ KOMIEeHCAIMH (MpHCYTCTBEE MMHEDaNOB C NOBHIEH-
Ho#i W TNOHWMAEeHHOH CpelHeli THIPAB/MYECKOH RDYUHOCTED) ¥ yHAC/AEOBaH-
Hoit acEmveTpuy ("MSOHTOK" KDYUHHX WM MeJKMX YSCTHI[ MAHEDaJOoB).
PermoHANbHHE WCCJENOBAHMA ITOKA3aJM, YTO C YLAJAEHWEM OT HCTOYHHKOB
IUTaHAA THIPABIMYECKUE BKBEBANICHTH MUHEDPasnoB, OCOCEHHO HEYCTOHTM—
BHX, YMEHBUAWTCH,

AHa/m3 THIDABIMYECKO) SKBWBAJIEHTHOCTHM MUHEDAJIOB B COYETAHWH C Je-—
TaJLHHM P3YYEHHEM BelleCTBEHHOI'0 COCTABA DEYHHX TECKOB OTKDHBEET
IMDOK¥E NEPCHEKTHWBH NDE JMTONOTO~PEIMaJbHEX B Ta8Je0re0rpadHuecKux
ACCJAeNOBaHHAX .

PALIWAL B.S., Postgraduate Department of Geology, Government Bangur
College, Didwana, India

EVOLUTION OF THE TRANS ARAVALLI VINDHYANS OF RAJASTHAN, INDIA

Red beds exposed within the Thar Desert, along the western fringe of
the Aravalli Mountain Range unconformably overlie the Aravalli meta-
gsediments and the Malani Igneous Suite of rocks. A thick pile of
these arenaceous and calcarious sediments have been deposited in an
unstable tectonic basin associated with the Malani volcanism. The
former being invariably associated with red colouration of iron,
have intercalated red shales. The rocks reveal a continuous change
in the depositional environment, indicating an interplay of the tec-
tonism volcanic activity and sedimentation. Sedimentary sequence
supports several depositional stages: (i) a volcanic phase passing
into (i1i) an early clastic phase and (iii) a peneplantation phase
depositing the carbonates and lastly (iv) a late clastic phage.
There are evidences which indicate a lateral variation in the envi-
romment of deposition from marine to fluvial.

These rocks have controversially been assigned different positi-
ong in the stratigraphical column. On one side as "Trans Aravalli
Vindhyans" they have been equated with the Vindhyan rocks (Upper
Proterozoic in age) of the central India and as "Marwar Supergroup"
on the other side, they are being considered equivalent to the Cam-
brians of the Salt Range of Pakistan. However, recently discovered
paleontological evidences suggest a younger age.
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PAPAVASSILIOU C.T.,Director General of the Institute of Geology and Mineral

Exploration of Greece.- Lecturer in the Geology Department,University of Athens,
Greece

GEOCHEMISTRY AND MINERALOGY OF SITE 222 IN N.W. INDIAN OCEAN (ARABIAN SEA)
Leg.23 DEEP SEA DRILLING PROJECT (D.E.D.P.)

Site 222,situated on the NW margin of the Indus cone in Arabian Sea was drilled
at a depth of 3546m by the "GLOMAR CHALLENGER"within the framework of the research
D.S.D.P. ,during f..eg.23,. Deep-sea cores recovered,were subjected to geochemical and
mineralogical analysis.and study.

The fourteen samples,offered by D.S.D.P. due to their origin from Indus river
cone,and to their near-shore nature,dominated by terrigenous material.No basaltic
basement was reached, the sedimemts ranging in age from Late Miocene to Late
Pleistocene.The study proved that:

i) Most of the major and trace elements are controlled by terrigenous minerals,
ii) The average percentage contribution made to the total element content by the
lattice held lithogenous fraction of the sediments is,for most of the studied
elements,high()» 65%).Mn,Ca,Sr are exteptionsj and

iii)Authigenic Fe-Mn oxides are practically absent.

The sediments show the typical characteristics of non-pelagic anoxic sediments.
The terrigenous material reaching Site 222 approached the usual composition of the
world-ocean near-shore muds and is dominated by a flurial mode(Indus River) of
transportation.

Illite(mica) is the most prominent detrital clay mineral,together with mixed
layersillite/smectite(I)Sm),Chlorite,Kaclinite and traces of palygorskite,Quartz,
feldspars(mainly plagioclase),dolomite and several heavy minerals make up the detri-
tal assemblage,whlist pyrite and calcite are the most significant authigenic mine-
rals.

As a result of reducing conditions and rapid deposition,anoxic diagenesis took
Place.The products of this diagenesis are pyrite,traces of apatite,moderate
quantities of methane and traces of ethane.There are strong indications that burial
diagenesis of clay minerals toock place as a result of the thick sedimentary sequence.
(1. 3Km).This burial diagenesis involves an increase of the non-expandable layers
within illite/smectite mixed layers and formation of additional amounds of 178 M.L.I,
/Sm.This diagenetic change seems to have taken place at much shallower depths

(6+350-400m) and lower temperatures than is the usually accepted case.
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PERYT TADEUSZ, Imstitut Geologiczny, Warsaw, -Poland

MODEL OF THE DEVELOPMENT OF EVAPORITE BASINS DURING

THE PRE-EVAPORITE STAGE

Considering the results of the author's studies on the Zechstein
/Upper Permian/ of Poland and the literature data on the other eva-
porite basing /and especially the Silurian Michigan Basin and the
Miocene Mediterranean Basin/, a general model of the glacieustatic
cyclic deposition of the pre-evaporite deposits is proposed. It
contains two end members: high sea-level stand relating to the
melting of Gondwana glatiers and low sea-stand during the expansion
of ice cover. During the low sea-level stand the sill zone was acc-
entuated far more than during the high stand but not enough to re~-
gult in quite different hydrological regime. There is mo doubt that
the further lowering of gea level or the growth of carbonate plat-
form in the gill zone what, as can be supposed, occurred at the
end of the pre-evaporite carbonate deposition, would change the
hydrological regime, Such change would be accompanied by evapora-
tive drawdown. This situation most probably existed, e.g., at the
end of deposition of the third cycle of the Zechstein Limestone;

it can be compared to the conditions characteristic of the Red Sea
during the Pleistocene separations of that basin from the Indian
Ocean. -

The presented model stresses the importance both of sill and glaci-
eustatic changes. Both factors had the critical importance for the
transformation of pre-evaporite basin into the evaporite basin. Du-
ring the deposition of evaporites the sea-level lowerings were main-
1y related to the evaporative drawdown and thie led to the almost
complete drying up of the basin.

PHAM THE HIEN, Institute of Earth Sciences, Vietnam

LITHOLOGY AND ACCUMULATION CONDITION OF THE UPPER TRIASSIC COAL-
-BEARING DEPOSITS IN VIETNAM

The Upper Triassic coal-bearing deposits are the most perspective
for coal among the four main coal-bearing stages in Vietnam. From
the point of genetic view they are multi-facial complex with compli-
cated cycle structure, consisting the ruled intercalation of the al-
luvial, lacustrine, swamp-lacustrine nearshore and marine sadiments.
They were formed during two mesocycles. Each mesosycle is characte-
rised by a complex of substantial compositions, genetic types, fa-
cies, layer structure.

The first mesocycle occupies the lower part of the section and
was formed during the transgression period and the beginning of re-
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gretion period. It consists mainly of the marine and nearshore sedi-
ments,with the simple and selected subatantial'compositiona. Some~
where at the marginal part of the ancient solid uplift massives the-
re can be seen even the continental sediments. The second mesocycle
was formed during the regression period manifested mainly by the la-
custrine, swamp-lacustrine and swamp deposits. Somewhere there could
be observed nearshore sediments intercalated. In generaly the sub-
gtantional composition of this mesocycle is more complicated.

The distribution and development of the paleolandscape have been
shown through the results of the paleogeographical study. The author
has determined the different areas of good condition for the coal
subastances accumulation.

In general, perspective for coal belongs to¢ the second mesocycle.
In gome parts due to the earlier development of continental formati-
on coal perspective Ean be seen the latest-part of the first meso-
cycle.

P0GACSAS G., Geophysical Exploration Company, Budapest, Bungary

GEOLOGICAL INTERPRETATION OF THE SEISMIC MACRO-STRUCTURE OF NEOGENE-
-QUATERNARY SEDIMENTS IN THE DEEP DEPRESSIONS OF THE PARNONIAN
BASIN '

In the Pannonian Basin predominantly clastic formations of 0.5 to Tkm
thickness were accumulated during the Neogene-Quaternary. The mo-
dern high coverasge seismic profiles mesured by the Geophysical Ex-
ploration Company provided the possibility to study the elements of
20 to 200 m network distance of the Neogene sequence from the point
of view of its macro-strustural built-up, which could not be inves-
tigated so far. Thus reflection profiles provided valuable infor-
mation both on the stratification of primary sedimentary origin /bed-
ding conditiona/ and on the deformation structures of secondary
character.

Based on their reflexion profile images the formation filling
the Neogene deep depressions of Hungary can be divided into four
gtrongly differing seismic sequences, i.e. into differing depositi-
onal and/or tectonic unita:
1. Miocene formations with secondary deformation structure;
2. Miocene formations with a structure of primary sedimentary origin;
3. Pannonian formations /s.l./ with a structure of sedimentary ori-
gin;
4+ /Upper Pannonian/-Pleistocene-Quaternary formations.
The four basic seismostratigraphic units represent different phases
of Neogene basin subsidence being different in their intensity in
gpace and time and probably in their geodynamic mechanism as well.
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In different deep depreassions of the Pannonian Bagin five seismic
facies groups could be unambiguously identified within the third and
fourth units /B,C,D,E,F; Késmarky et al., 1981, Pogacsds-Volgyl 1982,
Pogacaas et al., 1982, Berkes et al., 1983/. Transgression of the
Lower Pannonian /s.l./ is represented by the units B and C, the unit
D represents the gubsequent progradiational sediment filling, the
unit E - the delta-back lagoonal facies, end the unconformly over-
lying unit P - the lacustrine, fluviatile and marshy formations.

The dissimilar geismostratigraphic feature of the deep depressions
of Hungary /Little Plain, Zala Basin, Raba Basin, Great Plain, etc./
would provide the possibility to study the probably very dissimilar
hydrocarbon perspectives of these areas.

POLYANSKY B.V., Geological Institute of the USSR Academy of Scien-
ces, Moscow, USSR

EVOLUTION OF EARLY MESOZOIC SEDIMENT AND PEAT ACCUMULATION IN
CONTINENTAL MARGINS OF ASIAN TETHYS

late Trimgsic - Jurassic sediment and peat accumulation within coal-
bearing formations of the Caucasus-Pamirs zone of the Mediterranean
belt involved southernmost parts of the Scythian and Turanian pla-
téa end Central Asien epiplatform, with coastal insular-peninsular
land southwards, bounded on the south by an arc of Mezotethys open
waters (the Zagros, South Afghanistan, Pakistan, the Pamirs). The
litho-facies analysis and paleogeographical reconstructions have
yielded the following types of sedimentary basins: submontane, inter-
montane and plain alluvial valleys with peat accumulation of a "val-
ley" type (Central Asia); deltes and coastal marine plaing with
"deltaic" and coastal-continental types ¢of peat accumulation (the
Caucasus, Iren, North Afghanistan, southern Central Asia). The ad-
jacent epicontinental seas covered - especially at times of trans-
gressions - the Greater Caucasus, part of the Transcaucasus, major
Iran, southern Central Asia and Afghanistan. The evolution of "these
basineg is studied in its stages of time development, together with
the associated peat accumulation processes.

The present-day, palinspastically based, paleotectonical Trecon~-
structures of late Triassic end Jurassic settings feature ancient
deep-water oceanic basins singled out according to the oceanic crust
relics (ophiolites); one of them is the Mezotethys ocean in the so-
uthern tip of the region. However, & detailed study of data obtain-
ed from the coal-bearing and adjacent formations proved that the
hypothesis,which considered Mezotethys an ocean and the Central Cau-
casus "geosynclinal" basin a deep-water one, was ineffective. In the
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late Trisssic end Jurassic, even the farthest from the coast parts
of marine basins (the Greater Caucasus, Dagestan, southern Iran, Af-
ghanistan, the Pamirs) were dominated by shallow-marine carbonate
and fine terrigenous sedimentation with a number of features typi-
cal of a shallow-water environment (inner washouts, fine oblique
lamination of & coastal, shallow-water type in silt and sand mate-
rial, interbeds of detrital and algal limestones, etc.). Many-kilo-
metre thikness of these carbonate-cley sediments is incompatible
with low rates of deep-water sedimentation.

TOJAHCKHI! B.B. , Teomormueckmit mreTuryT AH CCCP,r.Mockma, CCCP

SBOJMEIMA TPOLIECCOB PAHHEME30B0MCKOTO OCAIKO- M TOPSOHAKOILIEHMA
KOHTVHFHTAJBHHX OKPAVMH ASMATCKOIL YACTH TETHCA

B mosmHeM TpHace—ipe MPOLECCH OCANKO— M TOpHOHAKOWIEHHA YIVIEHOCHHX
dopmamii Karkascko-llamupckoft 3oHH CpefRSeMHOMODCKOTO NMofca OXBATHRA—
JH KEHHe oKpawHH Crmpcro#d ¥ TypaHckoil ImT ¥ CpemHeasmaTCKOft SIMILIAT-
fopmMu, KEHEE — NPUOPEXHYD OCTDOBHYW-IOJYOCTPOBHYR CYWY,2 Dra Ayroot-
PasHO OTPaHMYEHHYD OTKpuTO akBaTopuell Mesoreruca (3arpoc, Kmmuft Ad—
TanncTaH, laxucraH, [lammp). Ha oCHOBaHFMM JHTONOrO—PAIMATEHOIO AHAIV-
3a U naneoreorpafMyecKnX DEKOHCTPYKINMi BHIEJNEHH cAelyliie TWIH Cely-
MEHTaIMOHHHY 0aCCEeHHOB: NPENTOPHHX, MERTODHHX M DaBHMHHHX aLIOBHANb—
HHX JOJIH ¢ "TOMMHHEM" xaparTepoM TopfoHaxomnenus (Cpemusas Asmsm);
JeJbT M HPECPEeXRHO-MODCKUX DABHMH C "NeJbTOBHM" B "IpHCPERHO-KOHTHHEH—
TaNBHEM XapaxTepoM Topdonaxomnexma (Kaskas, Mpam, Cep.Aframmcran, Kr
Cpemueit Asmy). CMexHHe ¢ HMMHM BSIMKOHTMHEHTANBHHE MODCKME GacceifHu oxX-
BaTHBaJM OCOG@HHO BO BpemA TpaHcrpeccHit BoJuwmoit KaBkas, wacTs 3a-
KABKA3bA, GOJILIYD YacTh Vipana, 0r Cpemue#t Asmm m Ajrammcran. Ilosran-
HO MpocieXeHa PBOJHIMA STEX OacceifHoB BO BpEMEHM ¥ CBA3AHHHX C HA-

MM IpPOLECCOB TOPDOHAEKOIIEHNS.

Hopeilmme maneoTEeRTOHWYECKHE DEKOHCTDYKIME TEKTOHHMCTOB WA MO3THETrO
Tpmaca ¥ DPH, OCHOBaHHHE HA NAJMMHCNACTHYECKAX MOCTPOEHMAX, BHIEJADT
IpeBHMEe INTyGOKOBOIHHE OKEaHWYECKHe OacCeilHH Mo pelHMKTaM OKeaHMYecKoi
Kopd (ofmouwMTaM), B 4acTHOCTM  OkeaH MesoTeTHc BIOJNH KXHON OKDamHH
_peruora. Omsaxo NeTaneuuit axTwdeckuil maTepran paspesop YTJIEHOCHHX

M CMEXHHX C HMME (opmaiuii IIO3BOJIAJ NOKas3aTh HECOCTOATEJbHOCTH BHIE-
JeHmsa MesoTeTHca Kark DNIYOOKOBONHOI'O OKeaHa, Tak ® [eHTpalbHOKEBKAS-—
CKOT'0 "TeOCHHKIMHAJEHOT'O" OacceitHa. B mo3mHeTpHacoBOe ¥ BDPCKOE Bpe-—
MA Oaxe B HawdoJee yIaleHHHX 0T Cepera y4acTEax MOPCKMX dacceitHoB
(Boxsmoli KaBkas, Jarecran, 0r Wpana, Adramucrana, Ilamup) npeodiama-
JIi NPOIIECCH MeJKOBONHO-MOPCKOY KapOOHATHOR # TOHKOTEpDPHTeHHO# cemy-
MEHTaIMM C DANOM XapakTepHHX NPHSHAKOR MEJROBOUBA (BHyTpudopMaron-
HHEe DasMHBH, MeJKas KOCaA CJOMCTOCTE NPMOPeRHO-MEJKOBOIHOTO THIA
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B aieBpo-NecYaHoM MATepuale, MPOCJHOM IETPHTOBHX H BOJODOCHEBHX H3-
BeCTHAKOB ¥ Ip.). MHOTOKWIOMETDOBHE MOIHOCTH STHEX K&PGOHATHO-TJH—
HHECTHX OCAUKOB HECOEMECTHMH C HeSHAYHTEJLHHMHE CKOPOCTAMA IJIyOOKOBOI—
HOT'O OCANKOHAKOIUIEHHA.

POPOV V.I., ZAPROMETOV V.Yu.,Tashkent State University, Geologic
Faculty, Tashkent, USSR

FACIAL PETROGENETIC CLASSIFICATION OF SEDIMENTARY PORMATIONS

Geological formation represents historic-geological unit of iso-
genetic mountain rocks.

Four petrogenetic rows of formations are being marked: alu-
mosilicate siliceous, carbonate, halogen, They are divided into
families (f.) conforming to orohydrographic facial complexes
(highlands, plains, basin folds).

Alumosilicate row.

Continental stage: interstratified f, (surface raises), molas-
se £, (surface plains), central-lake f., schlier f. (pre-shore
plains), distant neritic pelite fo

Precontinental stage: submarine-interchanging (slopes) f.,
bathyalglyshoid f. and abyssal flyshoid f. ’
Oceanic stage: submarine interchanging oceanic f., red-clay
oceanic f,

Analogous families, with some exclupions, can be élao defined
in siliceous, carbonate and galogen petrogenetic rows. Complexes
(of the genus) conform orotectonic regimes or types of the ba-
sins. Familjes and complexes are subdivided for the basic

units - aspecies of formations (in fact formations themselves)
are distinguished by paleoclimate affiliation, specific composi-
tion, etec., Subtypes of formations coinside with the stages of
development of crust, subformations - by polydinamic facial
belts (for example pre-mountain fan, plain, wave-built, bottom-
current, depth chanal deposits, etc.). Formations are gubdivi-
ded into petrographic, mineralogic, geochemical. 8B species of
deposits are described according to this classification.

[I0NI0B B.M., 3AIPOMETOB B.D., TamkenTcruffi TroCynapCTBEeHHHE yHHBEDCHTET,
reoxpak, r.TamxedT, CCCP

@AMHO—HEI‘POIEHETWIECKH KIACCUGMKALYA OCANOIHHX ®OPMAIIAN

Teonormueckaa dopmaima OpencTanRIAeT MUCTOPHKO-TEOJOTHYECKOE CO-—
o0MecTBO H30TeHe THYECKUX TOPHHX NOPOX.
BumensoTcA TpA  [EeTPOTEHETHYECKHX pANa GopMammil: AToMOCHIAKAT-
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HHit, cHIMIMTORH{, ramorénHu#. OHM menaTca Ha cemelicTeBa (c), OTBEYam—
IEe OpoTHEporpafrdecEdM fammantHHM KoMmIUIeKcam (MOAHATHAM, DPABHUHAM,
Gacceftnam) .

AnmomocwERATEEN DAX.

KOHTRHEHTANERAA CTYOEHB: C,0EDEPHBHHX (HA3EMHHE MONHATHA), C.MO-
JACCOBHX {HA3EMHHE DABHWHH), C. . OOHTPAIBHOO36DHHX, C,WIMPOBHX (IpHE-—
GpexHHe DaBHMHH), C. JOIEHHHX HEDHTOEHX MelMTOBHX.
[lperKOHTHREHTANERAA CTYNERb: C.IONBONHO-I8PEPHBHEX{CKIOHH), C.
daTHanbHHX (UIMNOMIHHX M C.ACHCCANBHHX QUIMNOMIHHX.

OxeanmuecRad OTYNEeHE: C.OKEAHWUYECKUX IOXBONHO-I8PEPHBHHX ,C.0Kea—
HWYECKAX KpaCcHOIVIMHEHX.

AranormunnHe cemeficTBA BHIENADT.A B CIIAIMTOBOM, KaplOHATHOM, Ta-—
JMOTeHHOM pAmax (B HOCHEeNHEM BHNIANADT IIYCOKOBOIHHE OKEeaHWdecKue),
Kommrexcu (poxa) oTBEYADT OPOTERTOHMYECKAM DEXMMAM WM THIAM
GacceftnoB, Bume dopmamaft TeAATCA N0 NATCOKIAMATEM , HONBHNH CO—
OTBETCTBYDT CTAgWAM DasBETHAA KOPH, cySdopMarmm - OOJMIMHAMAYECKIEM
farmanpHEM nosfcaM (HampEMep, NOXTOPHO-BEEDHOMY, PaBHAHHO-IOIMHHOMY,
BOJIHONPAGOAHOMY, NOHHOTEYeHHMEeBOMY, MAyCHHHO-N8AETOBOMY X ID. ). Paa.lm—
9abTcAd NeTporpajruecKre, MUHEDATOTMYECKNE, TEOXEMUYECKME Da3HOBHI-
HoCcTH (opmarmii.

o ato#t KIaccAiMKAIMM ONECaHH 88 BHNOB 0CALOUHHX (opmanmit.

PROSHLYAROV B.K., GALYANOVA T.I., PIMENOV Yu.G., I.M.Gubkin Moscow
Institute of Petrochemical and Gas Industry, *
Moscow, USSR

EATAGENESIS OF DEEPLY BURIED SEDIMENTARY BASIN ROCKS

Caspian depression is one of the largest Phanerozoic basins of sedi-
mentation. Thickness of sedimentary rocks in the most buried areas
exceeds 20 km. Three complexes are distinguished in geological sec-
tion -~ subsalt, salt and supersalt. The two latter have thickness up
to several kilometres but sometimes are completely absent. Inter-
growth textures of fragmental grains (quartz and other minerals),
and also regular alteration of calcite content in terrigenous rocks
with depth are determined within supersalt complex. Clay minerals
associations also change with depth - montmorillonite and kaolinite
groups gradually disappear, role of hydromica and chlorite increa-
ses. Salt complex is represented, mainly, by rock salt, and also
clay, anhydrite, dolomite beds. Main alterations during katagenesis
stage include chemogenic minerals recrystallization, crystal arrange-
ment regulation and textures recomstruction, Subsalt complex rocks
(low Permian deposits and lower) are consolidated less than super-
salt ones at the same depths. Calcite content in terrigenous rocks
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start growing directly after salt series and increases, mainly, with
slowing-up, down along the section. Clay minerals are represented,
mainly, by hydromica and chlorite. A repularity was noticed:

the more thickness of salt bearing series, the less consolidated are
subsalt rocks, the less content of carbonate share in clay mineral
and more their absolute porosity. Thus, differences: in lithological
composition, depth of bedding, thickness of sedimentary complexes
define direction and manifestation forms of sedimentary rocks kata-
genetic alterations,

OPOIUIAKOB B.K., TAIRAHOBA T.H., IEMEHOB D,I'., MOCROBCKEA HHCTHTYT
HefTeXAMMYECKOll ¥ ra3oBoil mpovHuwleHHOCTH M. W.M.Tydkmna, T'.Mock-
Ba, CCCP

KATATEHES [OPOJ I'AYBOKOLDOIPYEEHHHX OCAICYHHX BACCEHOB

[peracnniicRas BOAKEHA SBAASTCA ONHEM HS kpynHe#mmx faHeposolickux cacced-
HOB OCAIKOEAKOIIGHHA. MOmMHOCTE ocamouHoll Tosmm B HamboJee MOrpyXeHHHX
yuacrrax opesumaeT 20 RM. B IeONOTHIECKOM Daspes’e BHOSIADTCA 3 KOMILISE-
ca: mnogconeBoli, coseBoli, HamcoaeBol,~ nfwueM 2 mOCKENHEX EMEXT MONEOCTH
EO HOCHONBEHX KAJIOMETDOB, HO RHOTZa NOJHOCTED OTCYTCTBYDT. B HamconeBoM
RomiieRce nopox (kaitHosofickme, Me3030MCKNe ¥ BEepPXHONEDMCKHE QTIORSHUA)
JCTAHORMEHH CTPYRTYPH DACTBOPEHRR OCHOMOYEHX 3epeH ( KBapua W IPyTEX
MEHEDAJIOB), S8KOHOMEDHOEe HSMEHeHHEe CONeDEAHAA KANGIMTA B TEPpPRTeHHHX
NOpof&x C yBeJHuEHWeM I'yCMHH 38JeraHAA. ACCOMUAINE I'IHHUCTHX MUNEEPAJNOB
TAREe MEHADTCA ¢ TAYCHHOH: NOCTENeHHO HCUE3ADT I'DYNON MOHTMODALIOHETA
A KAOJEEETA, BO3PACTAET DPOJb I'EIDOCADI Z XJOpETAa. CoxeBoff KoMIIeEc
OpeACTABNEH B OCHORHOM RAMEHHOU COJNB, & TAKEe IJIACTAMH I'JIAH, &HTHEL-
DPETOB, HOAOMETOB. OCHOBHHE HSMEHEHEA HA CTALAA. KATATEHE38 38KIDYADTCA

B NepeKpECTALIA3AIAE XeMOTeHHHX MMHEDAJOB, YOOPANOYSHHM DACHOJOXOHHS
RDACTALIOB B IpeoCpasoBaHRE TERCTYp. LOPOAH NONCOJEBOTO KOMILIeKca (HEE-
HeNepMCKEe OTIOXEHAA A HUEe) MEHe® JIIOTHeHH, YeM HANCONEeBHE HA DABHHX
ITryonHax. CoHmepEAHAE RaNbUTa B TEPPEI'8HHHX NOPOZAX HAYMHAET BO3PACTaTh
HeNoCpeNCTReHHO HOXL CONeBOif Toime#d A ¢ 3aMeLJeHHEM YBeJMUABAETCA BHH3
o paspe3y. I'NHHRCTHE MEEEDAJH NPeJCTARNSHH DDPORMYRECTBEHEO PEXDPOCIDIAME
2 xjopmToM. HameuaeTcs Taxag 32KOHOMEDHOCTH. 4YeM COABNE MOMHOCTE COJe-
HOCHO# ToymZ, TeM MEeEee YILIOTHEHH NOJCOJIEBHEe NODOXH, TEM HEES COJiepEaHme
RapOoHaTHOR 9acTH B IJIEHACTHX OOPOJAX B Brme HX a0COJRTHAA MOPRCTOCTE.
Taxum o0pasoM, pasimuEs B JATOJOTEYECKOM COCTaBe, IJIyCHHE 3&yeraHmd,
MOMHOCTE OCAAO0YHHX KOMILIEKCOB [NpenonpeleXsnT HANDPABIEHHOCTE B JODMH
OpOABNEHAA RATATeHETHYeCKHEX H3MeHGHHH OCANOYEHX MOPOX.
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RAHA P.K., RAJENDRAN C.P., Centre for Earth Science Studies, Tri-
vandrum, India

CENOZOIC SEDIMENTARY FACIES - THEIR IMPLICATIONS ON CONTEMPORARY
COASTAL ENVIRONMENTS OF SOUTHERN KERALA, INDIA

The development of the comstal planes of Kerala (SW India) has di-
rect bearing on the tectonics and sedimentation history of the
passive continental margin of western India. Based on sedimentation
pattern and basin characteristics, the phenomenon of coastal ero-
. gion affecting central littoral areas of Southern Kerala, India,
has been related to the evolution and behaviour of the coastline
through the Cenezoic area. Analysis of various lithofacies of the
Cenozoic sediments reveals marine trensgressions during Oligo-~Mio-
cene and Quaternary timed. A wedge of calcareous Quilon Formation
(Oligo-Miocene) within terrigenous sediments of Warkalli Group
(Raha et 2l., J.Geol.Soc. Ind., 24(7), 1983) is an evidence of a
major transgression. A laterite horizon 60 m below the Quatermary
gediments of South Kerala near Ambalapuzha (9023l50r|s 75021'50l-)
indicates that this part formed landmass exposed to weéathering in
Pre-Quaternary times and subsequently subsided slowly to allow a
marine transgression. Continuance of this subsidence is evidenced
by vast areas west to Vembanad Lake lying below the present sea-
~level. The lagoons characterizing the coagtal areas of Kerala are
relicts of embayments formed by this tranagression and separated
from the open sea by sand-bars. Blocking of the river-mouth and
estuaries, cutting off sediment supply, increased the free energy
of sea-waves and long-shore currents that are causing coastal ero-
gions - a prelude to & marine transgression.

RAJENDRAM C.P., RAHA P.K., Centre for Earth Science Studies, Tri-
vandrum, Indias

SEDIMENT CHARACTERISTICS OF THE CENOZOIC BASIN OF KERALA WITH REFE-
RENCE TO TECTONISM RELATED TO THE WESTERN CONTINENTAL MARGIN OF
INDIA

The evolutoin of Cenozoic basin of Kerala bordering the south-wes-
tern marginof the Indian sub-continent is closely related to the
development of the Passive continental margin end uplift of the
Western Ghats. On-shore sedimentary sequence reflects periodic up-
1lifts and subsidences of the depositional basgin since Eocene times.
A basal unit of ferruginous sandstones and conglomerates overlying
bauxitic cappings of Precambrian gneissesis exposed along the frin-
ges of the sedimentary basgin. These are succeeded by graded- and
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cross-bedded sandstones and alternating in cycle sequence and occa-
sionally associated with lignitic bands. This cyclic nature of se-
diments indicates phases of uplifts and rejuvenations of the prove-
nance, the Westernm Ghats. A platformal carbonate sequence sandwiched
in between the terrigenous sequences, characterises an extentional
passive continental margin. Carbonate sedimentation was arrested due
to progradation of clastic deposition caused by upheaval in the
source area and subsidence of the basin, as indicated by the segque-
nce of very coarse, angular and poorly sorted sediments character-
iging a high energy medium. A period of quiescence and emergence of
landmass is marked by & laterite horizon below the Quaternmary depo-
sits of sand, silt, clays end lime-shells.

REKSHINSKAYA 1.G., lMoscow State University, Faculiy of Geology,
Moscow, USSR

EFFECT OF CLAY ROCKS GENESIS O THEIR CATAGENIC - EARLY METAGENIC
ALTERATION

The present research has had as its aim to tzmece the effect of ori-
ginal genetic features of clay rocks on the evolution of their ma-
terial content in cata-metagenesis as it may be seen in contempo-
raneous hard coel deposits of the Donets Coal Basin. These deposits
sre a unique object for the study of cata-metagenesis, since they
contain a complete set of rocks differing in the degree of cata-
genic alteration and controlled by temperature markers - coals

of different ranks, from a long-fleme coal to anthracites. A de-
tailed stratigraphic scheme, together with the studied genetic pe-
culiarities, allows us to consider strictly contemporaneocus clay
rocks of the same genesis end to attribute major changes in the
rocks to secondery categenic processes. We have studied: (1) purely
sedimentaery clay rocks of marine and transitional environments;

(2) continental deposits - ancient soils of the Carboniférous age;
(3) ash from interbeds in merine clay deposits; and (4) ash inter-
beds in coal (the so called tonsteins). It has been proved, as a
result of the research, that clay minerals transformations have an
aggrading tendency, with three-storey layers in cata-metagenesis,
as contrasted to degradation, with keolinite destroyed at later
stages of catagenesis and early metagenesis. The rate and specific
characfer of transformation are directly related to the genesis of
the rocks. The difference in clay minerals alteration in genetical-
1y different rocks is especially vivid at an early stage of catage-
nesis, growing less with the increasing catagenic effect though
gtill discernible even at the stage of deep catagenesis and initial
metagenesis.
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PEKIVHCHAA I.T., MockoBCKHi rocynapCTBeHHH YHMBEDCATET, I'ecljax,
r. Mocksa, CCCP

RIVAHAE TEHESUCA TUMHUCTHX LOPOL HA AX W3.UHEHIE B KATATEHH3E -
HAYAJIEROM METATEHESE

34ara9a HACTOALETO WCCAENOBAHAA — MPOCHENATH BIAAHAE NEPBHYHHX T'eHe-
TAYECKAX 0COCEHHOCTE! TIMHACTHX NOpPOJ HA SBONKIMD AX BeNecTBeHHOTO
cocTaBa B KATA-MeTATeHese Ha MDAMEpPS ONHORO3DACTHHX KAMEHHOYTONEBHHX
oTnoreHAl JloHelIKoro GacceiHa. OTH OTNOREHHA — YHUKANBHHA OOBEKT IS
A3Y4YEHAA HaTa-MeTareHesa, T.K. 30eCh UMeeTcA BCA I'amMa M[ODON [0 cTe-
IeHW KATAreHeTHYECKOI'0 M3MEHEHMS, KOHTDONMUDYyeMad TeMmIepaTypHHMA "na-
mepami” - YTJAMU PAsIAYHHX MAPOK OT JIJIAHHOIJIAMEHHHX N0 AHTDALATOB.
JleTansHO paspadoTaHHAA CTpaTArpaduyeckas Cxema OTNOKEHMI ¥ xopomo
A3YY6HHAHE TEeHEeTAYECKAe OCOGEEHOCTH MO3BONAWT DACCMATDABATHE CTDOTO
OIHOBO3paCTHHe TINUHACTHE NOPOIH ONHOT'O T'éHe3dca ¥ OTHOCHTE GOBIYD
uyaCTh @A3MeHeHM#l NMopoj 3a c4YeT BTOPAYHHX KATATeHeTHYECKAX NDOLECCOB.
Brm# MccnemoBaHH: 1) HODMANBHO-OCAJNOYHHE DIMHMCTHE IODOTH MODCKAX M
[IepPeXONHHX 0O0CTAHOBOK; 2) KOHTUHEHTAJBHHE OUPABOBAHAA — JPEBHUE II0Y-
BN KAMEHHOYTO/NBHOTO BO3pAcTa; 3) NENNOBHi MaTepwam, caarabuai’ Hpoc—
NOKA B MOPCHAX INMHUCTHX OTIOREHUAX M 4) HernoBue NpOCHOKER B yIie
(rax HaswBaeMHe TOHWTENHH ). «3YYEHAE TOKA3aJ]0 OOLYD ATDATALAOHHYD
HalpaBleHHOCTh TPAHCHOPMANMOHHNX [peo0pasoBaHuii TNIUHACTHX MUHEDANOB
C TDEeXSTaxXHHMM CJOAMA B KATa-MeTareHese U Nerparaldn ¢ paspyilieHasm
CTDYKTYDH ¥ KAONMHATA HA TO3JHAX CTANAAX KATATEHE3a W B HAYAJHHOM Me-
TareHese, IpAYeM CKOPOCTE i OCOUEHHOCTM Hpeo(pA30BaHAA HENOChejCTBeH-
HO CBASAHH C [EHE3MCOM NODON. CA3/NAYAA B M3MEHEHMA TIMHACTUX MUHEDA-
JIOB B [IODOJIAX DA3HOT'O TeHesnca OCOCERHHO BeNUKNW B HAYANBHOM HATATeHe—
3e U CTJIARMBANTCA C yBeNAYeHAeM KaTareHeTHYecKoro BosmelcTBaa, XoTa
OCTADTCA 3aMETHHMA JaXe Ha CTANUM TAYOAHHOrO KATATeHe3a U HATANBHOTO
MerareHsesa.

RETALLACK, GREGORY J., Department of Geology, University of Oregon, Eugene, Oregon,
USsSA

FOSSIL SOILS AS GROUNDS FOR INTERPRETING LONG TERM CONTROLS ON ANCIENT RIVERS

Sequences of fossil soils capping flood deposits are not only evidence of episodes
of sedimentation, but of conditions between and leading up to times of
sedimentation. Numerous environmental factors, such as rainfall and vegetation are
known to control modern soil formation, and can be interpreted from features
of fossil soils. Such features of fossil soils in alluvial sequences can be used
to quantify the following factors controlling ancient fluvial systems: time,
geology, climate, vegetation, water table, downstream deliveries, channel behavior
and pattern of deposition. When allowances are made for time scales and
completeness of sequences of fossil soils, they can be used as indicators of
changes in former environment, biota and fluvial regimea.

From detailed studies of a sequence of Late Eocene and Oligocene fossil soils
in Badlands National Park (South Dak.ia, U S.A ), long term paleocenvironmental
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changes and four episodes of erosional downcutting could be recognized. Changes in
selected features of khe fossil soils provided evidence that all four occasions of
landscape instability and erosion were times of drier climate and sparser
vegetation than usual. Some correspond to global changes in climate, as interpreted
from isotopic and paleobotanical data. Local uplift and increased supply of
volcanic ash were contributing factors in some episodes of erosion. Short term
episodicity of sedimentation and filtering for sedimentation events of a particular
magnitude was apparent from the pattern of superposition of fossil soils, but
temporal resolution of the sequence is not sufficient to permit detailed analysis
of the ultimate causes of each event deposit.

RIFUN M,B,, SIVAN T.P., Institute of Geology and Geochemistry of
Fuel Minerals of the Academy of Sciences of the Ukr SSR,Iwov,USSR

EXPERIMENTAL STUDY OF INTERSTITIAL WATERS IN CONNECTION WITH THE
PROCESSES OF LITHOGENESIS (IN EXAMPLE OF CLAY ROCKS
OF PRECARPATHIANS AND CRIMEA)

Bxisting criteria for isolation of stages of lithogenesis are based
on mineral new formation (the indicators) and textural-structural
changes, fixing certain thermodynamical and geochemical conditions
of transformation of sediment rocks. Spatial and genetic connection
of interstitial waters with lithologic and facial conditions prede-
termined organisation of experimental investigations of clay rocks
of Tertiary deposits of oil-gas (Crimea) and sulphuric (Precarpathi-
ans) fields in process of detaching of interstitial waters with in-
creasing temperatures (50-200°G) and pressures (5—480 MPa). Structu-
ral-textural and petrographical properties of rocks, hydrochemical
peculiarities of interstitial waters and of compressing with them
organic substance, with microscopic, roentgenogram, thermal, anali-
tic and spectrometric (paramagnetic resonance, infrared and ultra-
violet rays) methods were complexly studied. Only structural-textu-—
ral of transformations of clays and migration ability of organic
substance were determined. Direct connection of degree of crystalli-
zation and optical orientation of minerals of clays with granulomet-
ric composition and dispersion of rocks were determined. Mineral
composition and physical properties of last ones essentially did not
changed. Lithogenesis transformations of rocks result in process of
inereaging temperatures and pressures of detaching with active por-
ticipation of interstitial waters and mobile organic substance.
Stability of physical and mineral signs of clays before and after
detaching showed essential part in lithogenesis of rocks with inter-
stitial waters. Their detaching prevented transition of clays into
argillites. Emigration of scattered organic substance with the in-
terstitial waters, detaching in process of condensation of rocks are.
precisely outlined. '
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PHIVH M.B., CHBAH T.ll., MHCTHTYT reoNOrWH ¥ I'eOXHMAW TOPDYKX HCKO-
naeMux Axazemuu wayk YCCP, r.lssos, CCCP

JKCIE PAMEHTAJIBHOE M3YYEHME MOPOBHX PACTBOPOB B CBfi3d C [1POLECC AMA
JUTOMEHESA (HA NMPUMEPE TIMHUCTHX MOFOA MPEAKAPIATBA H KPhMA)

CymecTByOIMe XD4TEDUM BuieNeHWs CTalMA JMTOreHe3A OCHOBHBADTCA HA
MHHE pAlbHHX HOBOOGpasoBaHuAX (MHAMKATODAX) U TEKCTyDHO-CTDYKTYPHHX
M3MEHEHUAX, PUKCUpYDUMX onpeleleHHHEe TepMoCapuuyeckue M IeOXMMUUecKHe
yONOBMA NpeoOpasoBaHMA OCAZOYHHX NOpOA. llpocTpaHCTBEHHAA M IeHeTHYe-
cKad CBAShL MOPOBHX PACTBOPOB C JMTOJOIO—palualibHHEMA yCNOBUAMA Npei-
onpeiemMia NOCTAHOBKY OKCMEPANMEHTAIBLHHX MCCAENOBAHUHA TAMHMUCTHX MOpOn
TpeTHuHHX OTIOXeHMA HedTerasosux (Kpum) # cepuux (llpeaxapnartse) Mec-
TOPOXZEHUA B MpOUEcCe OTXATMA MODOBHX PACTBOPOB NpW BO3PaCTANmHX
remneparypax (50-200°C) u zasnenmax (5-480 Mla). KomnaexcHo usy4eHn
CTPYKTYyPHO-TEKCTyPHHE M NETPOQUSHUECKHE CBOHCTBA NOPOA, TUAPOXUMAYE-
CKHE OCOCEHHOCTH MOPOBHX DACTBODOB W OTXMMANWErOCA C HWMM OpraHuye-
CKOT'O BEMECTBA MAKDOCKOMMYECKHMA, DEHTTEHOBCKWMM, T€DMHYECKMMH,
aHamiTHyecKkuMy u cnexTpomeTpuyeckumu (IIMP, MKC, Y&C) weronamn. Ycra-
HOBJEHH TOJNBKO CTPYKTyDHO-TEKCTyDHHE NMpPe0GpasOBAHMA TJMH M MUIpalld-
OHHAA CNOCOGHOCTH OpPraHM4YecKkoro BemecTsa. [lpociexerHa MpAMAR CBASH
CTEeMeHd OKDUCTAINIXSOBAHHOCTM M ONTHYECKOH OPHEHTHPOBKM MUHEpDAIOB
IIMH C TpaHyOMETPUYECKMM COCTABOM M AMCNEpCHOCTHR MOpOA. MuHepaib-
HHll cocTaB M (MBMYECKME CBOACTBA MOCHEAHHX CYyHECTBEHHO HE WM3MEHMNHACH.
JuToreHeTHYeckue mnpeoGpasoBaHMA NMOpPOA MPOMCXOAAT B MpOLECcCe BOSpacTa-
DIMX TEMNEeDATYD M AABICHAR OTXATHA MpU BKTHBHOM yYACTHM MODOBHX DACT-
BOPOB M MOABHEHOI'O OpPraHM4ecKOro memecTsa. CTACHALHOCTH (UBUYECKHX M
MUHE DANBHLX MPU3HAKOB I'JMH A0 W NOCJE OTNpPeCCOBHBAHWUA yKASWBAET Ha
CymecTBEHHYD pONb B JNHTOreHesSe NOpos NOPOBHX PACTBOPOB, OTKATHE KOTO-
pHX MpenATCTBYyeT MepexoAy I'AMH B APrHAMATH. YeTKO HaMmeyaeTca CBA3SH
9MUIpalldM PACCEAHHOTO OPraHWYeckoro BEUecTBa C MODOBHMA BOZaMM, OTHH-
MaDOUMUCA B MNpouecce yNJAOTHEHUA NOPOA.

HARRY H.ROBERTS

CARBONATE PLATFORM DEVELOPMENT IN AN EMBRIONIC SEA: GULF OF SUEZ
(NORTHERN RED SEA)

The Ashrafi reef complex represents two small (- 8-10 km x - 2 km)
carbonate platforms and associated shoals located along the western side of
the Jubal Strait at the Gulf of Suez's southern end. These features are
developing in an active marine environment that is operating within the
geologic constraints of a tectonic trough characterized by mountainous fault-
controlled margins, Origin of the platforms is uncertain, but the present
morphology appears to be a product of the dynamic marine setting in which they
-are developing. Tidal flow between the Red Sea and the Gulf results in strong
rectilinear currents (commonly > 50 cm/sec). Of the current velocities, 5-10
cm/sec can be attributed to surface currents driven by a regional, unidirec-
tional wind that blows from north to south down the axis of the Gulf throughout
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the year. This dynamic setting favors a net flow and thus net sediment
transport to the south.

Side-scan sonar data, coupled with echo-sounder profiles, direct
observations via SCUBA, and bottom sampling indicate that the Ashrafi platforms
are actively building northward by windward reef accretion and extending to the
south by sediment transport and accumulation. The drumstick shape is a
product of wave-induced reef development along the northern margin and sediment
distribution forced by strong tidal currents coupled, with unidirectional wind
drift favors net transport to the south. Small reefs and hardgrounds along
the downdrift platform flanks assume a linearity consistent with the long axis
of the platform. The intensely mounded sediment of the platform flanks
suggests that bicejection of particles in the mound-building process, together
with a strong flow field, is a downdrift sediment transport agent.

Although the ambient salinity of surroundiﬁg Gulf water is 41 °/oo,
platform top water masses were measured at > 47 “/oo. A lack of significant
coral growth on the shallow platform top and the almost total exclusionm of
sediment-producing calcareous green algae may be related to these hypersaline
conditions. Sediments for the platform flanks are largely provided by the
breakdown of platform margin reef communities and in situ organisms (largely
foraminifera).

RONG -ZHONG, Institute of Geomechanics, Chinese Academy of Geological
Soiences, Beijing, China

A DELTAIC SEDIMENTARY MODEL IN COAL-BEARING FORMATION

Based on the analysis of the deltaic sedimentary modles established
for the Lower-Middle Shanxi Group in Hulustai coal mine district of
northern Helan Mt., the Lower-Middle Shanxi Group in the Yuxian coal
field of Henan, and the Upper Tayuan formation in Xishan Mt. coal
field west of Tayuan, the author tries to propose some new ideas abo-
ut the fundamental concepts of deltaic sedimentary ajatem.l- The tra-
ditional concept holds that the deltaic sediments must bave the comp-
lete"three components" in the vertical section. It is held by the
author that the paleographical and paleotectonic characteristics of
coal-bearing formations determine the process of deltaic sedimenta-
tion always not to be a simple one of the regression. The deltaic se-
dimentary facies in the sequence of coal-bearing formation is mainly
represented by the plain part of delta. As a result of the lateral
migration of the deltaic branched channels, usually the complete
“three components" of delta is not seen in the vertical sequence and
the prodeltaic sediments are often absent.

This paper emphatically points out: the regularities of the thick-
ness variations of the Coal Seam III in this district had been pre-
dicted according to deltic sedimentary model established by the au-
thor for the Lower-Middle Shanxi Group in Hulustai coal mine district
of northern Helan Mt. The results of the drilling basically justifies
the prediction and explains that the sedimentary model established by
author is in accordance with the actual situation in this district.
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RONOV A.B., V.I.Vernadsky Institute of Geochemistry and Analiytical
Chemistry of the USSR Academy of Sciences, Moscow, EHAIN V,E.,Moscow
State University, Department of Geology, Woscow, SESIAVINSKY K.B.,
V.I,Vernadaky Institute of Geoohami-try and Analytical chemiatry

of the US3R Academy of Sciences, Moscow, USSR

REGULARITIﬁS IN PALEOGEOGRAPHIC DEVELOPMENT OF THE CONTINLNTS IN
THE LATE PRECAMBRIAN AND PALEOZOIC ACCORDING TO THE "ATLAS OF LITHO-
LOGIC-PALXJGEOGRAPHICAL MAPS OF THE WORLD"

Data are given on distribution and thickness of the main litho-
logic types5of sediments in the Darly-iliddle Riphean, Late Riphean,
Vendian and the whole epochs of the Paleozoic, as well as on paleo-
geographic and paleotectonic environments of their formetion within
present-day continents. Areas of platformal, geosynclinal and oro-
genic tectonic regimeé are distinguished. In geosynclinal seas
zones of shelf, continental slope and bathial are shown. Rock comp-
lexes are subdivided into marine and continental and, by composi-
tion, into carbonate, terrigenous, flysch, coalbearing, glacial,
evaporitic, siliceous and volcanogenic (basic, intermediate, acid).

Analysis of the maps brought out the main boundaries in the re-
working of the structural pattern of the continents in the course
of 1,300 m.y. It was found out that till Mid-Ordovician, destruc-
tion prevailed, accretion and consolidaticn predominating in the
Middle and Late Paleozoic. Geosynclinal area considerably reduced in
the Late Paleozoic, as a result of development of belts of orogenic
regime. Global development of transgression with maximums in 02-81,
D2—D5 and regressions with minimums in SE—D1 and P2' Relatively low
rates of sedimentation and predominance of terrigenous series in
the Upper Proterozoic contrast in the Paleozoic with quicker sedi-
mentation, lesser content of sand-argillaceous material and consi-
derable increase of biochemogenic rocks (carbonates and evaporites).
Throughout the Late Precambrian and Paleozoic three epochs of pla-
ciation are recorded: in V, 03 and 03, the last one being the grea-
test in the time under review, Regularities have been observed in
the succession of lithologic complexes in the course of the develop-
ment of the tectonic cycles.
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POHOB A,B,, MHCTHTYT I'eoXwME¥ ¥ aHafUTHYecRoft Xxmmu um.B.J,BepHan-
ckoro AH CCCP, r.Mockea; XAVMH B.E., MockoBekmit rocylapcrBeHuudt yHu-
BepCUTOT,reonbak, r.Mocksa; CECIABVHCKWH K.B., HHCTHTYT T'eoXUMUE U
aHayvTH4Yeckoft xumme ®m,.B,J.Bepranckoro AH CCCP, r.Mocksa, CCCP

SAKOHOMEPHOCTH [AJIEOTEOTPASHYECKOT'0 PASBUTHA KOHTMHEHTCB B/ MO3IHEM
JOKEMBEFVM ¥ IIAJIEOSOE 110 JAHHHM "ATJACA JIATQIOI'O-IAJEOTEOTPABMYECKIX
KAPT MPA"

Jia paHHero-cpenHero pufes, nosnEero pudes, BeHNA M BceX SNoX Maneo-
304 NpPUBEJEHH JaHHHE O PACHPOCTPAHeHHOCTYM ¥ MONHOCTAX OCHOBHHX JMTO-
JIOTHYECKMX THIOB OTJOKSHHH H 0 MaleoreorpafM4YeCKAX M NajJe0TeKTOHHYe-
CKUX YCJIOBMAX MX OCDA30BAHWA B NpeNejaX COBDEMOHHNX MAaTeDUKOB, BH-
JIeJIeHH OGJAacTH ¢ MIaTOHOPMEHHHM, I'eOCHHEKINHANBHHM ¥ OPOTE@HHHM TEKTO—
HUYOCKUMM DPEXMMaMA, B IeQCHHKIMEAIEHHX MOPAX [IOKA32HH 30HH WNeJLoB,
KOHTMHEHTAJIBHHX CKJIOHOB ¥ Carmanefi. Kommiaekcw mopofl moxpasfeJfeHH Ha
MODCKHM® ¥ KOHTHHeHTAJbHHE, & N0 COCTABy Ha KapOOoHATHHE, TeDPATSHHHS,
@uimnepHe, YTVIOHOCHHe, JeINHWKOBHE, SBANCDUTOBHE, KPEMHNCTHE M BYJKAHO-
TeHHHe (OCHOBHHe, CDOIHEe M KUCIHe),

AHamMs KapT BHABWI TJIABHHE DyOexy B NepecTpofike CTPYKTYpPHOrO ILIaHa
KOHTMHOHTOB 3a IepHox BpemeH: B 1,3 Mipn,.neT ¥ moxasan, 9To 10 cepe-
IMHH OpHOBMKA NMpeotnalaiy NPOLEeCCH HSCTPYKUMH, & B CPOIHEM H INO3IHEM
naneosoe - NpOLECCH aKKpeIMH H KOHCcoJAna®d, I[iomals I'eOCHMHRIMHAJEH
CHJIBHC COKpaTWJI&Ch B IO3NHEM NaNe030e B CBASK C MpeoGralaHueM B 3T0
BPeMA MOACOB C OPOTeHHHM pexwMoM, [lonTBepwIen TiodanbHuil Xonm paspn-—
THA TpaHcrpeccuil ¢ maxcumymams B O - §,, D, -D, u perpeccult ¢ M-
Humymamz B S-Dy ¥ P, . OTHOCHTENBHO MANHM CKOPOCTSM CORUMOHTALWN
¥ npeoduanaHiW TePPUT'SHHHX KOMILIEKCOB B HO3MHEM IPOTepo3oe NpPOTHBO-
CTONT B nasneosoe Oonee GHCTPHI TeMI OCAIKOHAKOIUIGHVS, 3HATUTENLHO
MeHBIMY BRJAN NeCYAHO-TIMHMCTHX KOMIUIGKCOB ¥ DE3K0e YBeJWYeHNe DoJH
OMOXeMOI'eHHHX TOpON (KApOOHATOB ¥ SBANODHTOB). B TedYeHwe NO3EHATO
noxemopusl ¥ NaNeo30s OTMEYATCA TPY 3MOXH OXeXeHensd - BV, 03 7 Cg,
opryem DocJelHAd OHa MAKCHMATBLHOH IJIA DaccMATDMBASMOTO KETepBania
BpemeHn, IIpociiexeHH 3aKOHOMEPHOCTH CMBHH JHTOJOIMIECKHX KOMILIOKCOB

B Xolle Da3BUTHA TOKTOHHYSCKHX IMEJIOB.
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AURUY A.B., BALUCHUVSHY A.N:., Institute of Geochemistry and
-palytical Che dstry of the USSR Academy of Sciences,.Moscow,
KHALL, VeZle 9scow 3tate University, Deparirent or ueclogy, | oscow,

Vosdt

WGUANTTITATIVE GLOBAL $oLLINTATION BALANCE OR W' CONIIHMS AND
OCEANS FUR THE LAST 150 LILLION YEARS OF uARTH HISTORY

The maps of litological usscciations of continents, shelves, conti
nental slopes and oceuan floors were compiled for all geological
epochs beginning from.the Late Jurassic till Pliocene, By means
of these maps the areas of erosion and of accuwaulaticon and of
rerions covered by seas were estimated as well as the volumes and
absolute masses of main types of sedimentary and volcanic asgo-
cialions, their sbundanges and rates of accumulation were calcula-
ted, For the first time the changes of these parameters in tiue
in different ilobal structures were compared. It was established
that the arsa of ocean floor accumulation increased in time
obeyinrr a linear law ( from 16.106 ko in J3 to 364.106 ko in
), tlie growth of shelf sedimentation area was insignificant
( from 35 to 45.1G umz) and the area of continental sedimentation
was reduced ( from 65 to 32.‘10b kme ). The zones of maximal thick-
nesses displaced in time from continents to the shelves. During
last 150 million years in the sedimentary envelope of the iarth
462,10% kn® of sediments and volcanics were accumulated. Nearly
the equal volumes were deposited on the continents (187. 10° km))
and shelves (17? 10° kma) but only half accumulated on the ocean
floor (99.106 km ). The distribution of sediments volumes on con-
tinental block and ocean floor is irregular in time but strictly
correlate (maximum in Cretaceous and iliocene)., A mutual correla-
tion is seen in the distribution of the average rates of sedimen-
tation; they are nearly similar on the continents (24 m for 10°
years) and shelves (28 m for 10°® years) and only one sixth of it
in oceans (4,4 m for 10° years). The rates grew twice beginning
from Late Jurassic till Pliocene., The estimation of abundance of
the major types of lithological associations establish individual
difrerences in the ranks of global structures siae by side with
comuaon regularities oi their development. Supposing by some geo-
logists disappearance’ of part of oceanic sediments and volcanics
by means of subduction was not taken into account in this investi-
gation,

12. 3ax. 1117 1}7



POHOB A,B,, BAIVXOBCKMA A.H., HH-T reoximdu @ aHaiATAYeCKOR xamma
Axamemmn Hayk CCCP, r.Mockma; XAMH B.E., Mockoscrall rocynapcrper-
HHl yHABEpCATET, reoiafar, r.Mockma, CCCP

TIOBANEHL KOMMYECTBEHML BAJAHC CEIVMEHTALM HA KOHTVHEHTAX Y B
OKEAHAX 3A IOCIENHME IS0 MIH, JIET

CocrapneHH KapTH JuTONOrMYeckKux dopvaumwit g KOHTWHEHTOB, Wenkhos,
MaTeDVKOBHX CHJIOHOB ¥ VWPOBOT'0 OKeaHa C OXBaTOM BCeX 30X OT BEDX—
Hell WpH Mo NuWoleHa, Jlo KApTam MBMeDPeHH IUomamy odracTeli pasvuBa,
HAXOIJIEHUA ¥ Mope# ¥ O0BEMH OCANOYHHX M BYJIKAHOTEHHHX Mopmaimit.
llorcunTany MX a0COJWTHHE MACCH, DACIpPOCTPAHEHHOCTE M CKOPOCTH CeIn-
MeHTalmy, BhepBHe CONOCTABJIGHH W3MEHeHUA 9TWX NAPaMeTDPOB B DALMY
TI0CaNbHHX CTPYKTYP. YCTaHOBJEHO, 9YTO mioliami odnacTell HAROWIEHNA
OKeaHOB POCJY BO BDEMEHW M0 JIMHOHHOMY S3aKOHYy (16-106 RM5 B BepxHeil
wope mo 364-10 RMz B IUMOLEHe); HA wesbhax mx pocT OWI HeSHAYMTeNb—
HaM (¢ 35 ;o 45.10% sz). a Ha KOHTWHEHTAX IPONCXONWJIO WX CoKpame-—
HEe (c 65 mo 32108 sz). S0HH HanGOJBIMX MOmHOCTe# cMemamich C
KOHTWHEHTOB Ha nensdu, 38 I50 MIH. IeT B ocamo4Hoil ofomouke 3emliy
naxommiocs 462+108 w® OCAllKOE ¥ BYJKAHNTOB, lIpEMepHO paauue OOSGMH
OTJIOKAJNVCE HA KOHTMHeHTax (187« 108 xd) wenwpax (177 108 mu )

B OKeaHaX - BIBOE MeHBIE (99-106 RMS). PacnpenesieEne BO BpPEMEHH
006EEeMOB OTJIOKEHNH HA KOHTHHEHTAJBHOM OJIOKE ¥ B CKeaHaX HepaBHOMeD-
HO, HO CTPOTO COTJIACOBEHO (MAKCHMyMH B MEJNY ¥ MUOLeHe). BaanmocBs-
38HO W pacngenenenne cxopocTell cenuMeHTALUM, CIW3KEX HA KOHTHHEHTAX
(24 m 3a I0° neT) u menrdax (28 m 32 10% JIeT) ¥ BIECTEpPo MEHBUMX B
oreanax (4,4 m 3a 108 Jger). CropocT# BOSDOCHHE BUBoe OT moanHelt ©pH
K IUmoleHy. OUGHKH DpacHpOCTPAHEHHOCTH BAXHEmMX THIOB JHTOIOTNYE—
ckuX dopMaimii ycTaHABNMBAWT WMHIWBALYAILHHE DA3JNYAA B DALY TIOCATE-
HHX CTPYKTYD IDY OOCUMX 3aKOHOMEPHOCTAX ¥X DpasBuTHA. [Ipemnonaraemoe
HEKOTODHMN YyY6HHMM YHAYTOXEHME YACTH OCAIKOB M BYJKAHWTOB Onaronapa
CYONYKIOHM HAMM HE YUATHBAJOCH.

ROUCHY  J.M., Lab. Géologie (GRECO 52), Muséum National Histoire Naturelle, Paris,
France 3} BERNET-»RULLANDE' M.C., and MAURIN A F,, Compagnie Frangaise des P&troles,
Paris, France
CARBONATES-EVAPORITES. RELATTONSHIPS FROM SOME EXAMPLES OF MEDITERRANEAN MESSINIAN
AND OF THE MIDDLE MIOCENE OF THE RED SEA COAST

Most of evaporitic basins are characterized by thick evaporitic sections in
their central part (halite, K and Mg salts, gypsum-anhydrite) grading shoreward
into massive reefal carbonates associated with stromatolites. Some examples selec-
ted in Middle Miocene from the Egyptian Red Sea coast (Abu Shaar el Qibli near the
Esh el Mellaha Range) and in the Messinian of the Western Mediterranean (Santa Pola,
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south-eastern Spain; Djebel Murdjadjo, northern Algeria) allow for a reconstruction
of geometric and genetic relations between these three kinds of sediments and to
draw some geodynamic implications. In the Abu Shaar el Qibli location as for the
Messinian examples, massive coral buid-ups produced by poorly differenciated popu-
lations of coral communities predates the beginning of the evaporitic precipitation
Microbial accretion begins ﬁuring a transitional stage between open marine (preeva-
poritic) and restricted conditions when increasing salinity and confinment lead to
the death of corals and other marine organisms. During evaporite deposition, pene-
contemporaneous stromatolites invades the top and, the flanks of the preexisting
reefal morphology Submitted to prior karstification (during episodic emersions). By
the same time, microbial stromatolites or mounds may appears in the central parts

of basihs between periods of massive evaporitic precipitation,

RUHINA E.V., Leningrad State University, Institute of the Barth's
Crust, Leningrad, USSR

THE LITHOLOGY OF THE GLACIAL DEPOSITS

The specifics of the glacial deposits depend on the glacial erosion, .

glacial transport and deposition of the debris, This well-kmown
concept is more detailed now on the basis of modern glacial inves-
tigations. The glacial erosion provides glaciers with debris which
include not only glacial but glaciofluvial as well. Their contents
depend on the bedrocks of the source area, the bedrocks topography
and the glaciodynamic processes. The distance of the glacial trans-
portation and the position of the debris on the glacier or within
it have an influence on the granulometry and mineral composition
of the glacier deposits. The main deposition of debris: as it is
well known begins during the glacierstagnation but in the lower
part of glacier even when it is active it also takes place some-
times. During the time of stagnation the role of melting water
becomes greater and greater. The lithology of glacial deposits also
depends on the repositioning of the older morains. :
The above mentioned shows that the data are very important and

will help us to learn the structure of glaciers, the direction of
their movements and the condition of their stagnation. '

PYXMHA E.B., Jemmurpanckeff rocymapcTBeHEHE yruBepcmTeT, UHCTHTYT
semso#t xopd, r. Jemmrrpam, CCCP

JMTONOTVSA JETHUKOBHX OTIOEEHMMR

Crermprra NeIHEKOBHX OTAOXEHHE N0 HENABHEIO BDEMEHH ONpENeNArach
TEM, YTO OHA BOSHMKANM B DE3YIbTATE SK3APAIMOHHOf padoTH NENAERA,
mepeHoce OGIOMOYHOTO MATEDHEANA W OTIOREHME €I0 mpd OTTANBAHHH Jel-
HEKA,
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B HacToamee BpemMsa 5TH oOIMe IOJOXEHHA OCTANTCA B CHIE, HO BBOIHATCHA
pAn yTouHeHm{t, Ha OCHOBe M3YYEHNWA COBPEMEHHHX JEeIHHKOB.
JK3apanMonHas NeATeNLHOCTE JelHnKa ofecledydBaeT ero OGJOMOYHHM Ma—
TEPAAJIOM W CAYXNT OCHOBOR COGCTBEHHO JI@MHHKOBHX R JI8THAKOBO—BOIHHX
oTnoxenm#t. M{x cocTaB 3aBACHT OT COCTaBA MATAKIMX NDPOBMHIMA, penbeda
IOJNeNHVKOBOTO JIOXA ¥ TIIAIMOINMHAMAYECKHUX MPOLECCOB.

HexoTopHe yTOYHEHMs BHECEHH B NPENCTABIEHAA O MEPEHOCE M OTIOXEHAN
0GJIOMOYHOTO MATepWana. [IpH TpAHCIODPTHPOBKE B 3ABHCHMOCTH OT MOJIOXE—
HUA OGJIOMKOB B TeNe JIENHARA WIM HA €ro MOBEPXHOCTH NPOMCXOINUT W3-
MEeJBUeHWe OGJOMKOB, KOTODOe BIMAET HA TI'PAHYIOMETDUD U MUHEpANBHHT
COCTAB NeTHEKOBHX oTNOXeHm#, OTIOREHME OGNIOMKOB B NMPHIOHHHX CJIOAX
HAUAHAETCA €llé ¥ B AKRTUBHYD (asy.

MaccoBoe oTnOXEHEE OGJIOMOYHOTO MATEDHANA, 1€PEHOCHMOTO JEIHHKOM ,
NPOMCXONHT NpHM ero merpanaimd. [Ipm 5TOM B €ro TPaHCNOPTAPOBKE X OT-
JIOREHM BCe GOJNbIYyD DONE HAUMHADT EIPATE TANHE BOIH.

Ha ymTONOTMO JENHAKOBHX OTIOXEHM# BAMAST TaKKe HEONHOKpATHOEe mepe—
OTNIOXeHWe OGJIOMOYHOTO MATEDHANA .

[Ipa m3y9eHAM COGCTBEHHO J6THAKOBHX ,BONHO-N6NHAKOBHX M JI8IHAKOBO-
BONHHX OTJOX6HM# HEOGXONAMO yIeJATH BHEMAHAE peabefy KarR I0/eIHAKO-
BOMy 7NOXy. Bce 3TH HaG/MOIeHAS HMBNT COARmMOS 3HAYSHHE.0HE MO3BOAADT
YJTOUHUTE CTPYKTYPY /M6NHHAKOBHX IMOKPOBOB H YCJOBHA HX IeIpamalfd.

RUCHHOLZ K. Sektion Geologische Wissenschaften Ermst-Moritz-Arndt-
Universitat Greifswald, DDR

DIE ENTWICKLUNG UND GERICHTETE TRANSFORMATION DER OBERDEVONISCH-UNTER-
KARBONISCHEN FLYSCHSEDIMENTATION UND DER OLISTHOSTROME IM OSTLICHEN
RHENOHERZYNIKUM ( HARZ )

Die Entwicklung der Flyschtrotge im dstlichen Rhenoherzynikum ging
im Oberdevon von der Siidharz- und Selke-Mulde sus und wurde im Zeit-
raum bis Nemur zum Oberharz gefiihrt. Dabei bestanden sowohl in der
Anlege, als auch in der sedimentdren Fiillung der Trige wesentliche
Unterschiede. Das trifft nicht fiir die, der Grauwackensedimentation
vorauseilende, Kiesilschiefer- und Alaunschiefersedimentation zu.
Die Entwicklung in der Flysch-Phase zeigt spezifische Beziehungen
zu den Sedimentliefergebieten, speziell zur Mitteldeutschen
Kristallinschwelle., Fiir die Olisthostrome gilt das nur bedingt.

Der EinfluB strukturbildender Prozesse auf die Sedimentation von
Flysch, Olisthostromen und die im Unterharz postulierten Gleitdek-
ken wird analysiert und im Zusammenhtiang mit bretonischen Bewegungen
gewertet. Herzynisch streichende Tiefenstdrungen besitzen eine gro-
Bere Bedeutung in der Geosynklinalﬁhase, als das bisher erkannt
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wurde. Auch im Saxothuringikum konnen die olisthostromatischen Bil=-
dungen auf Prozesse im EinfluBbereich von Tiefenstorungen bezogen
werden.

Piir den Leistenschollenbau der S&chsisch+Thiiringischen GroBscholle
ergeben sich neue Hinweise. Es werden die Moglichkeiten der Identi=-
fizierung und Definition in den verschiedenen Stockwerken erliutert.
Ausgehend von Beispielen aus dem veriszischen Grundgebirge wird die
Problematik der Identifizierung im Ubergangs- und Deckgebirgsstock-—
werk und im prévariszischen Grundgebirge aufgezeigt.

Es ergeben sich neue Aspekte zuw stationéren Bruchnetz und der
liobilitét des Schollenbaues, die Erkenntnissen in der CSSR (Bohmen)
vergleichbar sind.

SARGI MARIO, Dipartimento Acienze della Terra, Firenze, Italia

BASIN-PLAIN AND DEEF-SEA FAN TURBIDITES IN THE SAN REMO FLYSCH(UPPER
CRETACEOUS, WESTERN ALPS)

The San Remo Flysch (Upper Cretaceous) belongs to the helminthoid flysch nappe
of the Western Alps. It is a typical basin-plain sequence, mainly composed by
thick calcareous turbidite beds, deposited in an elongate trench below the CCD,
probably connected with a subduction zone.

On the basis of mean bed thickness,bulk sand content, sand/shale ratio and
frequency of megaturbidites the San Remo Flysch can be subdivided into proximal
and distal portions. Thinning upward sequences (10-20 m thick)predominate in
the proximal area and thickening upward cycles (5-10 m thick) prevail in the
distal area. Both sequences can be related to depositional processes (progradation,
aggradation and channels infilling).

A thick lens of massive sandstones and conglomerates (Bordighera Sandstones)
occurs at the base of the San Remo Flysch and represents a small deep-sea fan
prograded into the basin. The inner portion of the fan is composed by channelized
coarse sediments passing downcurrent into progradational sandy lobes. The Bordi-
ghera deep-sea fan represents a poorly efficient depositional system, characte-
rized by braided suprafan channels and reduced lobes and fanfringe, developed at
the base of an active continental margin.

SALIM D., RAJAN P.K., SASEENDRAN K., RAMACHANDRAN K.K., Centre for
Earth Science Studies, Trivandrum, India

SEDIMENTOLOGICAL STUDIES OF PERIYAR RIVER, A "MAN ALTERED NATURAL
SYSTEM", CENTRAL KERALA, INDIA

A Dam across & river divides the fluviael system into two - upstream
and downgtream which in turn reguletes the feed back system of the
basin, causing imbalances in the system which is often irreversible.
Construction of Dams within the last sixty years has considerably
affected the sediment flow of the Periyar river. Three types of bed
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load samples were collected and analysed to determine the relation
between nature of the sediments and behaviour of size fraction with
transport and deposition in the regulated river system. This pattern
wes designed for finding out the chronological variation in the se-
dimentological parameters within the fluvial regime from the time of
deposition of the point bar/terrace through one meire deep sediment
to most recent ones. Empirical relation between recent gtream sedi-
ments and low level terrace sediments elucidates the pre and post
dam conditions. Drestic reduction in river discharge in the down-
‘stream has helped the formation of point bers and channel bars. It
agsumes 8 vertical sequence consisting of upward decrease in mean
particle size and a characteristic array of primary sedimentary
structures. The paper also deals with the changes in riverine mor-
phology resulting from constructions of dams.

~

SEDIETSKY V.I., BAIKOV A.A., BOIKO N.I., Rostove State University,
Department of Geology, Rostov-on-Don, USSR.

THE PECULIARITIES OF STRUCTURE AND THE ORIGINATION OF EVAPORITE
FORMATIONS

In thé world geological science there are two concepts of evaporite
formation - of normally sedimentary accumulation of thick layers of
salt-bearing and sulphatic rocks and in relation with endogenous salt
gsource due to mantle shbstance. The structure, composition and other
characteristics of fossil and recent halogenous formations can't be
explained from the point of view of only one of the two concepts.

BEvaporite formations, from the most ancient to the recent ones,
belong to two major structural-tectonic types - platform Flexture (ca-
ving,syncline,oth.)and rift zones.Rift formations are characterized by
big length and thickness of halogenous deposits with comparatively
small width, by transgressive overlap (in upward direction: red ter-
rigenous rocks - salt-bearing layer - marine carbonaceous deposits),
by low potesgium-bearing; by the- absence of c¢yclic structure of
salt-bearing portion of the section, by higher content of terri-
genous and volcanogenous material, metals, by the. absense of reef
structures which influence the development of halogenesis processes
and of carbonate and sulphate deposits underlying the salts. The me~
chanism of salt aeccumulation is related with endogenous factors. Hot
hydrothermal salt brines penetrating through marine bottom rocks in
rift zones raise sharply the concentration of the easily soluble
salts and provide conditions for their sedimentation without the pri-
or condensation of sea water with its slight evaporation. Salt depo-
8its accumulation takes place at great depth.

182



Evaporate formations of the platform flexures are characterized by
igometric contours, great size, regressive overlap, the development
of underlying carbonate deposits, cyclic structure of section, small
content of terrigenous material, absence of volcénic substance, comp-
lex salt composition, high potassium-bearing, development of reef
structures. Salt accumulation took place at much less depth than in
rifts. The dominating factor in their formation is the climatic one.

The estehlished regularities make possible to treat many theo-
retical problems of halogenesis from the new point of view and to
cerry out more purpeseful survey of mineral deposits related geneti-
cally or spatially with evaporate formations.

CEINELEWA B.H., BAHKOB A.A., BOMHO H.M., PocTOBCKWA rocyAapctseHHu#
yauBepckTer, reonpax, r.Pocror-ma-Jomy, CCCP

OCOEEHHOCTW CTPOEHWf W OBPA30BAHME 3BANOPUTOBHX &0PMALWH

B MMpoBo# r'eomOrWYecEOR HAYKe CYWECTBYDT ABE KOHUEMIWW 3BANODKTO0C-
pa20BAaHMA: HOPMAJBHO-OCANOYHOI'0 HAROMJIEHHA MOMHHX TOJI COJAAHHX H
cynbPATHHX MOPOA ® B CBASH C 2HAOTEHHHM WCTOYHMKOM comedl 3a cuer
MaETHREHOTO BemecrBa. CTpoeHWe, COCTAB M ADyrue NDRSHAKM MCKODaeMuX
H COBDEMEHHHX TAAOTEHHHX (GopMalMd HE MOTYyT OHTh OGBRACHEHH C MO SHIWA
TOEBKO OAHOR W3 »THX KOEUEDUNA.

JBANODHTOBHE (opMallMK 0T HAWCOAEe ZApDeBHMX 0 COBPEMEHHHX HpK-
HAANENAT K ABYN I'IaBHHM CTDYKTYDHO-TEKTOHWYECKMM TMOAM: [IATHOpMEH-
HHX OpOTHOOB (BOAAMH, CHHEKNMS M ZD.) ¥ DUPTOBHX 30H. PudToBHE GoOp- .
MALMH OTOMYADTCA CONbMOX NDOTAKEHHOCTED M MONHOCT LD TANOTEHHHX O0T/IO-
KeHul OpM CPABHMTENbHO HEOONbNOA WMDHHE, TDAHCIDECCHBHHM THMIOM .pas-
pesa (CHMSYy BBepX: KDACHOLUBETHHE TEDPHIEeHHHE MOPOAH - COMEHOCHAS
TOANE - MODCKHE KapOOHATHHE OTAOKEHMA), HEBHCOKOA KanmWeHOCHOCTHD,
OTCYTCTBHEM LMENMYECKOTO CTpOEHWs CONEHOCHOR 9YACTM paspesa, MOBHUEH-
HHM COZlEDEEAHMEM TEpDDPUI'eHHOT0 M BYNKAHOTEHHOT'O MATEpHANa, METanjoB,
OTCYTCTBMEM DMDPOBHX MOCTDOEK, BAMADHMX Ha DASBUTHE NDPOLECCOB TANo-
TeHesa W ODOACTHAADWMX CONMH KADCOHATOB M cynbjaTroB. MexaHWSM coneHa-
KOONEHRA CBASAH ¢ PHZOTECHHEMM (QarropaMu, I'opAuMe THADOTEpMallbHHE
paccoisd, ONOCTYOADEME 4YepeS mOpOoAH MODCKOTO AHA B DHOTOBHX SOHAX,
PEsSK0 NOBHEADT KORIEHTPALWD NEerKODACTBODHMHX cONel ¥ cOSAADT YChnoBuA
ARA MX OCAKIEHMA (eSS MDEABADHTENbHOTO CTymeHWA MODCKOX BOAH NMpH ca-
MOM HeCONBHOM €€ WChnapeHWM. HakonneHWe CONAHHX OTHOKEHWA MPOMCXOLMT
SHAYMTENbHHX Iy OMHAX.

JBamoprTORHe dopManWK muaTdopMEHHHX MDOTHOOE XADAKTepH3yDTCA
NSOMETDHYHHNK OYEpTAHHAMM, OONbEMMM DASMEpDaMM, DETDECCHBHHM TMIOM
paspesa, DASBMTHEM NOACTHIADWKX KADOOHATHHX OTHNOKeHWA, UMKNUYECKAM
CTPOEHMEN pASDE3a, HeOONBUHM COAEDEKAHMEM TEDDHI'@HHOTD MATEDHasa, 0T-
CYTCTBHEM BYIKAHWYECKOT'0 BEmecTBa, CNOKHHM COCTABOM coled, BHCOKOR
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KanweHOCHOCTBD, DasBUTHEM DMPOBHX nocTpoex. Hakomnesue codedl OpoHc-
XOAM/I0 HA BHAYATENBHO MEHBUMX rIyCuHAX, YeM B pufrax. Benymwm fakro-
POM B WX 00pa30BAHWM ABAACTCA KNMMATHYECKWA .,

YcTaHOBNEHHHE 3aKOHOMEDHOCTH M03BOAADT C HOBWX MO3WIMA paccMaT-
DHBaTh MHOTME TEODeTHMYECKHMe NpOGHeMH ranoreHe3a W Conee LelneHampas-
JIEHHO OPOBOLMTE MOMCKN MECTODOKIAEHMWE MOMESHHX WCKOmaeMHX, TeHeTHdec-
KM WOM ODOCTDAHCTBEHHO CBASAHHHX C 5BANOPMTOBHMH (DODMALIMAMM.

SCHWAB G., JUBITZ K.-B., TESCHKE H.-J., Central Institute Physics
of the Barth, GDR Acad.Sci., Berlin, GDR

RELATIONS BETWEEN TECTONIC BASIN DEVELOPMENT AND INTRAPLATE
TECTONICS DEMONSTRATED BY EXAMPLE OF CENTRAL EUROPEAN DEPRESSION

Tectonic structure and geologicel evolution of the Post-Variscan
Central Europeean depression are rrpresented in their relation to
influence to disstriphism in the areas surrounding this broad zone
of permanent subsidence in central and western Europe. The well
known differences of paleotectonics and of tectonic patterns in %he
subdepressions of the zone (North Sea depression, North German-Po-
lish depression,Central Polish trough) are caused by effects of tec-—
tonic fault systems, especially by deep seated fault zones of sup-
raregional extent and by plate movements, bounded to the plate mar-
ging of North-Atlantic realm and of Mediterranean zome of plate
colligion, controlling'both the dynamics of the subsiding processes
and the tectonic transformation of gubdepressions into the recent
tectonic structures.

The tectonic influence caused by global reconstructions of plate
configuration and continental drift, releasing installation and
desintegration of the successive paleotectonic stress fields, are
reflecting in the corresponding features of sedimentation, forming
in the course of different stages of tectonic history of the sub-
depressions.

SELIVERSTOV Yu.P., Institut de Géographie, Université de Léningrad,
Léningrad, USSR

LES CONDITIONS DES PAYSAGES-GEOMORPHOLOGIQUES DE LA CROUTE ALTEREE
LATERITIQUES

Ltinfluence des particularitées paysages-géomorphologiques sur la
naissance et le cours générale de formation de la croute altérée a
beaucoup d'aspects, déterminés des dimensions des phénoménes et le-
urs liaisons. C'est la charactére du relict et de la face concréte
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de la surface terrestre elle-meme, ou l'altération commence et la
croute altérée se forme peu & peu. C'est le niveau plus haut d'orga-
nisation des corrélations qui est déterminé des variations de %a po-
gition géomorphologique de l'objet en vue. Ce gsont les dépendances
gemi-globales qui déterminent les régions de la formation dela croute
altérée favorable par les particularité spécifique des processus
d'ablation. Dans les conditions climatiques favorables pour la for-
mation de la croute alterée sur de grandes surfaces (avec la quanti-
té guffisante de l'energie et des porteurs d'energie dans les roches)
les altitudes absolues a'exerceut pratiquement aucune influence sur
les croute alterée et leur gisements en formation. Les élévations

ont une assez grande valeur et se réalisent en deux aspects: 1) par
les hauteurs relatives du relief ou se forme le manteau, c'eést a di-
re par le relief concret de la certaine surface terrestre,'é) par les
élévations de gradin et des étages géologique du relief ou se forme
les croute altérée. La situation géomorphologique et la dimension a
une grande importance. Les lignes de partege des eaux on le surface
des interfeuves du relief nimelé dtune facon les plus favorables po-
ur 1l'altération latéritique avec la formation éluvial-methasomatique
(des latérites et des cuirasses). Les niveaux de piédestal ne sont
pas favorables. Les dépendences générales des fonctions et les con-
ditions de réalisations des processus de latéritisations peuvent

;tre expriméea ainsi: H>Mmd<h, , h<M1+Mk, Mk+M1{MdZzMmdzMc, ou H -l'al-
titude absolue, h et h, - les altitudes relatives du relief et de-leu-
rs étages, M - la puissance du manteau de débris (md), des latérites (
(1), des cuirasses (k), des couvertures (c), du dreinage (d). L'alté-
ration la plus intensive avec plusieurs étages avec les horizons ro-
cheux latéritiques se produisent dans les conditions du relief élevé.
Il se renouvelle avec les processus d'isostasie aupefgéne.

CEIMBEPCTOB K.II,, H! reorpadwu JeRmHTpamCcKOTO TOCYNADPCTBEHHOTO YHHE—
BepcuTeTa, T'. Jenumnrpan, CCCP

JAHIASTHO-TEOMORSOIOTHIECKUE YCIOBAA JATEPMTHOTO KOPOOEPA3OBAHMA

Bmanme nasmmadTHO-reoMopdororayeckux ocoCeHHocTell HA BOSHURHOBEHHE

7 NpOTEKaHWEe OPOIECCOB KOpooGpasoBaHMA NPOABIAETCA B PAsIMUHHX ac-
MeKTax, OCYCHOBIEHHHX TNABHHM 00pasoM MAcMTACHOCTHED ABIEHME M HX CBA-
geit, 3T0 W xapaxTep penbefa X KOHKPETHOTO OCNEKA 3eMHO} MOBEPXHOCTH,
TIe HauMHAeTCA BHBETPUBAHWE A IIOCTENeHHO fopMEpDyeTCHA KOpDa BHEETDHBA-
HEA. 9To @ Gonee BHCOKEft yPOBEeHER OPraRM3aIMA B3aMMOCBA3el#, omperneleH—
HHE pazIuMuEAMM TeoMOPPHONOTHYECKOTO HOJOXEHMA H3y9aeMoTo OCheRTa. 3TO

¥ TOAYTIOCANBHHE 34BMCHAMOCTH, BHTERAKNME H3 MperonpeleNeHHOCTH o6xac-
Teft 6J1aTONPAATHOTO KOpPooOpas30BaHMA CHEIMINYeCKAMA OCOCEHHOCTAME NpOTE-
HaHANA TeHYIAIMOHHO-TEe0XUMAUECKNX IponeccoB. B cnocolcTBYDMAX MOMHOMY

185



ILTOMANHOMY KOPOOODA30BAHED KIMMATHYECKUX YCIOBHAX C NOCTATOYHHM KOJH-
YECTBOM SHEPIMM X €€ HocuTene#t B TOPHHX Mopomax asCOXNTHHE BHCOTH
penreda NpaxTHYECKE HE ORA3HBADT BIAAHEA Ha (OpMEDYOIMECH KODH BHBET-
PUBAHUA ¥ WX MECTODORNEHWA. BIMAHME NDEBHmERw{t CYMECTREHHO W MPOARIA-
eTcA IBOARO: I) Yepes OTHOCHTENLHHE BHCOTH penbeda, THe NMpOUCXOIAT
ROpooCpa30BaHHE, T.8. KoHKpeTHHH penbed ompemenenHolt semHoft mMOBepXHO-
cTH; 2) uepes NpeBHMEHWE cTyneHefi W gpycoB peabeda, rme GopMEpyDRTCA
KOpH BHBETDWBAHEA. BamHOe 3HAUEHHE EMEeT T'eoMOpPIOTOTHYEcCKoe MOTOXEeHWE
7® pasMepHocTE Gopm penkeda. HamGonmee OnaronpuATHH LIA JATEPETHOTO BH-
BeTpHBAHNA C fopMMpoBaRWeM 3NDBEATBHO-METACOMATHYECKAX HOBOOOpasoBa-
Buft (MaTEePUTOB M KEpDAC) BONOPA3NENBHHE WIM MEXIYDEUHHE MOBEPXHOCTHE B
pasHOft cTemeHd BHPOBHEHHOTO penbeda ® OCOGEHHO 6r0 OKpamHHHE Ipel-
GpoBKOBHE y4acTKA. [nenecTarnjye ypOBHM He GraronpuATHH. Ocmze $yHK-
IMOHANBHHE 38BECHMOCTHA ¥ YCJOBHA OCYNECTRIEHUS NDPONECCOB JATEPHTHE3A-
DMV MOTYT GHTH BupaxeHH Tax: H> Mxs <hy,h < Mr+Mr, Mr+Mr <MzoMre>Mm,
roe H - adcomothas Bucora, R m h, - oTHocHTensHHe BHCOTH penseda X
€ro ApycoB, M - MOMBOCTE KOPH BHBeTpEBanmA (KB), JarTepura (1), RE-
pac (x), morpoBa (m), IpenumpomaHmA (nm). HamGonee MHTEHCHBHOE MHOTO-
S0HANEHOE BHEBETDUBAHWE C KAMEHHCTHMA JATEDHTHHMA T'ODE30HTAME IDOMCXO-
IWT B YCIOBHAX BO3BHIEHHOTO peXxneda, ROTOpHH NOTHOBIAETCA TPOIECCAMA
TANEPreHHO! M30CTASMA, CBASAHHEMA CO 3HAUATENBHHME NOTEDAME ® Jiepe-
MeMeHAAME MEHEeDPATBHHX Macc [IpH BHBETDHBAHAM TODPHHX NOPON, OGIEerdenun
KDYIHHX MACCHBOB 3eMHOf KODH C MOCHAEIyMMM CTpPEMIEHHEM K yCTAHORIE-
HUD HOBOTO paBHOBECHA.

SEMENOV G.A., Rostov State University, Department of Geology,
Rostov-on-Don, USSR

TRAVERTINE FORMATION AND ORE GENESIS

Travertines, widely spread in the regions of tectono-magmatic activi-
ty, have been treated by now without relating them to the endogenous
and exogenous procegses preceding to their origination which led to
the formation of various ore mineral deposits. Traverines themselves
are the concentrators of the commercial amounts of mangenese and tun-
gsten - deposits Unsie (Bolivia), Salin Valley (California), Mayer
(Arigona), Golconda(Nevada); of mercuryand tungsten - Kopievo regi-
on (Ural Mountains); of arsenic - Nalachevskoye (Kamchatka); they al-
80 serve ag indicators of the unique deposits of lithium and tungsten
- Leke Serles (Californmia). Also, travertine formation, being the fi-
nal phase of polycyclic chemical reactions of the major reagents: hy-
drothermal solution (water fluid) - matrix substance, is an evidence
of ore concentrations down. This is supported by travertihe spreading
over the deposits and by the manifeatation of various genesis, age
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and type in the USSR, Bolivia, the USA and other countries. This fact
allowed o recommend travertines as a new hunting evidence of endoge-
nous mineralization (Baikov, Sedletsky, Semenov, 1982, 1983).

The spatial and genetic relationship is established between tra-
vertines and mineralization. For instence, the travertines and mine-
ralization on fluorite deposits in the USA are related genetically.
In the North Caucasus under definite structural-geological conditions
travertines are related genetically with the infiltration-metasomatic
sulphur ores and are the mineral body paragenous to sulphur. Traver-
tines also exhibit the spatial relationship with the Cimmerian and
Alpine ores of the fundamental crystalline formation. A part of tra-
vertines on the terrigenous depoaits of lower-middle-Jurassic and
lower-Cretaceous age could form together with the ores in the Alpine
and Metallogenic epoch.

In the regions of tectono-magmatic activity great attention should
be paid to travertines as an important source of information about
the processes which took place sufficiently deep down from the
Earth's surface. Using travertines as the hunting evidence will make
it possible to reveal new mineral ore deposits, especially in the re-
gions of the Alpine folding.

CEMEHOB T'.A., PocroBckuil rocyaapeTBeHHHR yHWBepcurer, reongak,r.Poc-
Top-Ha-Jory, CCCP

TPABEPTHHOOBPASOBAHME M PYAOI'EHES

IIMpOKO PACHPOCTPAHERHHE B DETMOHAX TEKTOHO-ME&TMAaTH4eckofl AKTMBH3aLuM
TPABEPTHHH 10 OOCHENHEro BPEMEHW DACCMATPWBAIMCH BHE CBASM C Npen-
DEecTBYDOVMHA MX DGPBSDBBHHD QHIAO- W 3K30I'EHHHMU ﬂpOHECCEMH. OPUBOAKWB-
UMMM K QOPMMPDOBERHMD MECTOPOMIEHUA pASIWYHHX NONE3HHX WUCKONAEMHX.
TpaBepTHHy caMu ABAADTCA KOHLUEHTDATODAMXA B MPOMHUIEHHHX MAcUTACAX
Maprasua ¥ BoibfpaMa - MecropokAesus Yucua (Bomusua), Canuu-Banmu
(Kanupopuns), Maiep (Apwsona), Tonkoupa (Hepama); pryTH ¥ Bonbjpa-
Ma - paflon Kombeso (¥pan); MumbAka - Hanauesckoe (H{aMuyaTka)l CHywar
MHEAWKATODAMY YHMKAIBHHX CKONNEHWRh nuTua ¥ Bonbdpama - o3epo Cepnc
(Hanugopura). pw sToM TpaBepTWHOOODASOBAHME, ABNAACH SAKIDUNTENB-
HOR (asoidi- MONMMIMKNMYHHX XWMHUECKUX DeaKIWd MEeKAy OCHOBHHMW DEareHTa-
#n: rTaporepManbHf pacrTBop (BOAHWA Gnovn) - BMEWADWEE BEWNECTBO,—
CBMAETANBCTBYET O DYyNHHX KOHIEHTpALMAX Ha TiIyOWHe., JTO NOATBEDKAAET-
cf pACHPOCTPAHEEMEM TDABEPTWHOB HAa MECTOPOKIEHWAX M MPOABACHWAX pas-
NWYHOTO reHesuca, Bo3pacta v Tuna B CCCP, Bonuewu, CILA u ApyTrux
CTPAHAX, YTO MOSBOAWNO DEKOMEHNOBATE TDABEDPTWHH LNA MCNONB30BAHWA B
KAYEeCTBE HOBOTO NDMCKOBOTO NDHSHAKA HA 3HIOTEHHOe opyrexenue (Bafi-
koB, Ceameuru#, Cemenon, 19682, 1983).
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Mexny TpaBepTWHAMW ¥ ODYLEHEHWEM YCTANABNWBAETCA NPOCTPRHCTBEH-
Ha® ¥ TEeHeTVYECKAd CBASh. HampuMep, TEHETUMECKW CBASAHH MEKAy coOo#
MUHEpAnUS3aUud ¥ TPaBEpPTHHH HA PNDOPUTOBHX MECTODOMAEHMAX CliA, Ha Ce-
BEpHOM {ABKASE B ONDENENeHHHX CTDYKTYPHO-TEOMOTUYECKUX YCMOBMAX
TPABEPTUHN TEHETUYECKN CBASAHH C MHIUABTDALMOHHO-METACOMATHYECKUMY
CEDHEMW DyAGMM ¥ ABAADTCA NADATEHHEM CEDE MUHEDANbHEM OODA3OENHVEM.
TpaBepTvHE TaKKe OCHADYKMBADT MDPOCTDAHCTBEHHYD CBA3E C KUMMEPUHC K-
MV CYNbUAHHMM TENMAMM, 3aneTaniMMy¥ CpDeAW TEPPUTEeHHHX OTNOKEHL U
NpOCTPAHCTBEHHO-TEHETUYECKYD - C KUMMEDMACKUMU U anbMuACKUMI pYyAaMU
fynzaMenra, YacTh TPABEPTUHOB HA TEPPUTEHHHX OTIIOKEHUAX HUKHE-
CPEAHEDPCKOTO ¥ HWKHEMENOBOTO BO3pPAcTa MOTNE 0ODABOBATBCA BMECTE C
pyuaMy B anbmuficKyp METANNOTEHUYECKyD JMOXY.

B o6nacTdX TEKTOHO-MATMATMYECKOHX aKTUBHOCTM TPABEDTUHAM HEOOX0-
IVMO YIOEnATh CAMOE ODUCTANbHOE BHUMAHWE KAK BawHOMY WCTOYHMKY CBENEe-
HWA 0 npoleccaX, NPOMCXONWBUKX HA BHAUWTENbHOA TMyOuHE OT SEMHOR mo-
BEpXHOCTH. MCcrONb30BAHWE TPABEDTHHOB B KAUECTBE NOWCKOBOTO NpusHakxa
NO3BOMHUT BHABUTH HOBHE MECTODOKIEHWA NOME3HHX MCKOMAEMHX, OCOCEHHO
B 00nacTAX anbOudcKoX cKNAZYATOCTH.

CEHTIEPIN K,, Hayuno-uccieiOBATENBCKIL UHCTUTYT yruEBOZOPOAHON npo—
MumneHHocTH, r. CasxanomGarra, BHP

QOPMALIAN CEHOHCKOTO BOSPACTA BOCTOYHO! HACTN MAHHOHCKOTO BACCEAHA
0 UX PANMATIEHAA CBASH ‘

CpenHeBeHrepcKad BeJumkodopMalMOHHAd mnojloca NeJmuT KaiHosoldckai gyH-
nameHT [laHHOHCROTO Gacceiina Ha IBe pasiwdHHe 9ACTH , YYATHBAA B
OCHOBHOM CTpOEHNE ILIACTOB, JBOJNIMKD M faleorpajudecKyld CBA3h; OTJHM-
YEe OCHADYXHBAETCHA M B CeHOHCKEX (fopmammax. ITu dopmMamem E3BeCTHH
HaM [0 pesyJabTaTaM IMyGoKoro GypeHmda, Ha TeppHETOpEM Rro-BOcTOUROR
vacTe (Anbenn) CeHOH ofpasyeT CaMOCTOATENEBHHI KM OCANKOHAKOILICHHS.
Ha mesxom mesnbe BHIle OCHOBHOT'O HOHIVIOMEpaTa cienyeT NeJHTOBO-Kap—
doHaTHaA (fopMalA ¥ pPerpecCHOHHHII W3BECTHAK, KOTOpDHE O06pasynT CBETY
IacTOB. Bo BTOPWYHHX (OpMAIMOHHHX 30HAX MERIY XeCTKMME (opMAmoH-
HHMM epnwHuUnamy @yHIaMeHTA OTNOXWIMCE TONBKO TeppRTeHHHe ocamx:. Ha
CRIOHe Werka HA OTKPHTO-BOIAHOX IOBePXHOCTH HA TPAHCTDPECCHBHHEMA
OCHOBHHMH (PopMAITEAMA 00pasOBANACh MOHOTOHHAA TOJA DPRABO-KODEYHEBO-
TO M3BECTHAKOBHCTOTO Mepresii, KOTODHE HAa BOCTOKe (AlMANEHO 3aMema—
@TCH NecYaHNKAME W ajeppaTamp (Ambémmoxmlt dummm), Ambénmexmit cemom
PA3BHBAJNCA B JBYX CDABHATEJNEHO NADAJIENBEHX NON0CAX.

MesxoBOIHHEe meNBHOBHE OTIOREHES KEHOX MONOCH OTHOCATCH K pusBHTHD
TEna "romay" CeBepO-3amamHoro dacama TpancmrsBaHcKEX CpeIlHEX TOD

( Muntilor Apuseni). OTKpHTHe MopcKMe Jamw ceBepHOX HONOCH ® damm
[ImeEmHCKO# 30HH yTECOB, KOTOPHE MOXHO CUHTATE NAapaLlensalMOHHHME
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dopmarmave THna “"nmyxolckmit mepreys", NPACOSNEHADTCA K BHYTPRRAD-
DATCKOMY CEeHOHy IIo mareorpafuu # darmosormd. Bosbmas JacTh OTIoRemHmit
ceBepHOfl MOJIOCH BIOJH HEDBHYHON BeJmKOPOPMAIMOHHOE JuFuW npexmosa-
raeTcA CHBMHyTOM. B 3amamHoM HANPABJIEHWH CBA3E ANDENNCKOTO CEHOHA
IOKa He M3BECTHA H3-3a CHNORHON HeoreHoBoff TEKTORWKEM M 5POSHOHHOTO
paspyueHEA GOJBIOTO pasMepa, BO BCAKOM CJOydae WX MOXHO CBA3ATH 1O
naneorpafme ¢ moxoxwmu gopMarmEAME XesLTeHMTH.

SERAFIMOVA E.E, ,VERGASOVA L,P.,Institute of Volcanology of the Far
East Science Center of the USSR Academy of Sciences,Petropavlovsk-
Kamchatsky, USSR

FORMATION OF CARBONATES IN, POST-ERUPTIVE VOLCANIC PROCESS

Three years after the end of eruptive period of the large Tolba-
chik fissure eruption (Fedotov et al., 1977, 1978) magnesium and
calcium carbonates were determined among the fumarolic minerals on
lava flows and the third scoria cone of the North vent. Magnesium
carbonate is determined at Kamchatka volcanoces for the first time.

Formation of carbonates in the regions of recent volcanism is
extremely rare phenomencn because at high temperatures with the
presence of acid gases icarbonate equilibrium is shifted to the
side of 002 emenation.

Carbonate formation during the large Tolbechik fissure eruption
was confined to fumarole fields, where pyroclastic material predo-
minated in substratum. Solutions, impregnating this materiel, are
rising through the pores to the day surface due to capillary forces.
During their evaporation "sweatings" of salts are forming which are

mineral loed of solutions. The salt composition of solutions is
forming in the process of decomposition of erupted material under
the influence of fumarolic gases enriched by carbon dioxide on
the final stage of post-eruptive process.

At low temperatures (20-50°C) monomineral aggregates of magne-
sium and calcium carbonates are formed. By the rise of temperature
(100~-200°C) calcium, megnesium and sodium chlorides appear in sub-
limates along with carbonates. In vertical section chlorides are
always below the carbonates.
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CEPA®YMOBA E.K., BEPTACOBA J.M., MHcTHTYT ByJKaHogormw JIBHI[ AH
CCCP, r.llerponapmosck-Kamaarckuit, CCCP

OEPA30BAHVE KAPBEOHATOB B MOCTSFYIITHBHOM BYJHAHWYECKOM MPOLECCE

CmycTs TPE Tofla DOCHe OKOHYSHEA SPYNTEEHOTO mepmoma Boxsmoro
rpemurHOTo TondaumHCKOro Menepxerms (BITH) (demorom m ap.,I1977,
1978) Ha maBoBEx moToxax ¥ IIT mraroBoM KOHyce CeBepHOTO IDODHEBA
cpem® $yMApONBFENX MWHEDAJNOR CHJIN YyCTAHORIGHH KADGOHATH MATHEA X
RaremEsd. KaploHAT MarEEs He KamMdaTCKEX ByJAKSHAX OCHAEDYXEH BIEDBHE.

OdpasopaEme EADOOHATOR B DAajioHAX COBDEMEHHOTO EyJKAHHSMA - HBIE-
HEe YpesBHuafiHO pemkoe. OT0 OUBACHAETCHA TeM, YTO OpH NOBHNEHHHX
TEMIeDATYPaX B UDHECYTCTEME KECAHX I'830B KapOOHATHOEe DAEHOBECHE Oe-
JIEKOM CHEBMHYTO B CTODOHY BHIEJEHHA 002.

Ha BITH odpasopanme KApOOHATOB OHAO NpEypodYeHo K fyMapoibEHM
ILIOmagKaEM, THe B cydcTpaTe Opeodianai OEpORNIACTEYecKHEY MATepHAX.
PacTBRODH, NPONMHETHBADMEE €r'0, NONHEMANTCA CKBOSE IODH, GJABTONADA Ka-
NEINADHEM CHIAM, K JHeBHOft MopepxHOCTH. [IpM MX mchnapeHwm odpasynT-
ca "BHDOTH" coxeff, COCTARIANIEE MEHEDAIBHYD HATDySKy pacTBopoB. Co-
Jaepoft cocTas pacTropoR QODMEDYeTcA B HPOMECCE DASJOXCHHA HSBEDREH-
HOTO MaTepmana nojx xelicTeEmeM fyMapoJBHHX I'830E, OGOTAMEHHHX HE KO-
HEYHOM 5TANEe HOCTSPYUTHBHOTO Ipomecca YIVIOKHACHHM TE30M.

Opm HESKEX Temmeparypax (20-50°C) oGpasynTCA MOHOMEEEDANHHEE
8TperaTH KADGOHATOB MATHHA ¥ KAuh[Ea. [IDE NORHNEHEH TeMIepaTypH
(I00-200°C) B BoBTOHAX HADANLY ¢ KEDGOHATAME NOARIADTCA XJIOPHIH
KeJbONA, MATHAR ¥ HATDAA. B BEDTERANLHOM DASpESe XJIODHAH BCETHA
HAXONATCA HEEEe RADOOHATOB.

SHCHERBAKOV A.V., Geological Institute of the USSR Academy of Scien-
ces, Moscow, USSR

ENERGETICS OF SEDIMENTQ- AND LITHOGENESIS

Studing of natural processes of gedimento- and lithogenesis encoun-
ters a cardinal problem of the socurces of energy and its transfor-
mation at different stages of formation of the Earth's sedimentary
mantles. Any process is impossible without mass-energy exchange; go-
es in solid, liquid and gas medim. All types of energy kmown in na-
ture participate in sedimentary process: radiant (radiogenic decay,
solar and cosmic radiation), mechanical (displacement in gravitati-
onal field and static stresses), chemical and thermal.The surplus
of free energy ia a reason of transiting the potential forms of masa
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snergy into kinmetic ome and back at different levels of lithosphere.
Processes of sedimentation go with direct participation of solar
energy, however their direction is opposite to hypergenesis as the
process of transportation, precipitation end lithificationof matter
create specific conditions for generation of qualitatively new mi-
nerals at different energetic level. The hypergenesis is accompanied
by mobilization of the matter under the effect of physico-chemical
and biochemical decomposition of recent crust, while sedimentogene-
gis = by process. Only the last stage - metaphorism is accompanied

by formation of minerels and rocks similar in their properties to the
initial-magmatic ones. As the eagential part of sedimentary process
consists of mineral decomposition and mineral formation in gas-water
solution the analysis of free energy in the mineral-solution reac-
tions is a powerful general direction. The interactions in multi-
complex three-phase medium (water-gas-mineral), composing the Earth's
sedimentary mentle at all stagea of sedimento-lithogenesis can be
estimated only with application of termodynemic methods of analysing
the particular mineral systems, dominating in this or that process.
Within homogeneous geochemical zones such systems can be approximately
regarded as closed energetically.At present the problems of theory of
sedimento- and lithogenesis and the role of thermal and chemical
energies in their processes are main in lithology.

IEPBAKOB A.B.yI'eosormueckmit mH-T Axapgemmsm Hayx CCCP, r. Mocksa, CCCP
SHEPTETVKA ITPOUECCOB CEIVMEHTO- ¥ JMTOTEHE3A

[IpE MSy4YeHAM NPHDOIHHX NPOLECCOB CEMEMEHTO- H JHMTOI'eHe3a BCTAeT KOop-
IHHAIBEHAA mpodtema o0 HCTOYHMKAX PHEDTAE ¥ ee TpaHcfopMalm#e Ha pas-
JUYHHX CTEIEAX DA3BHTHA OcalodHoii ofosodkm 3emnm. Jidoi mpouecc He-—
MHCJIMM Ge3 OOMeHa MACC M SHeprHE; Takoif oOMeH HODORCXOIMT B TBEDIOi,
xuprofi ¥ rasoBolf cpejax. B ocaloyHoM Iponecce y4acTBYRT BCe BHIH
SHEPI'MH, W3BECTHHEe B IDEDOAe: Jyurcran (pammoreHHHi pacmam, CoJHed—
Hafg ¥ KOCMUYECKAd Dammal@a), MexaHmdeckad (IepeMemeHEe B TDaBHTaIm-
OHHOM TIOJIE B CTATHYSCKHEe HATDY3KH), XEMEYECKad, TemIoBad. MBCHTOK
cBoGOIHOM SHEpPrmE ABJAeTCA NPHYWHOE Nepexola MOTeHIHMaJbHO#i DopMmH
SHEepruM MacC B KMHeTHYEeCKyD ¥ ofpaTHO B Da3JMYHHX 3Taxax JHTOochepH.
llponeccH ocamxooCpa3oBaHhA MIYT IpE HenocpelCTBeHHOM y9acTHA CoJHed-
Holt HEpTHE, OFHAKO HX BaNipaBJGHROCTH HNPOTHBONOJIOEH2 TRIepreHesy,
Tk K&K B pesyJhTare NpplecCOoB IepeHOCa, OCAaRJeHAA ¥ JUTADAKAIME Be-—
meCcTBA CO3MADTCA CHeIMPHIeCKHEe YCJOBHA VI BOBHEKHOBEHAA KAYECTBEHHO
HOBHX MWHEDAJNOB Ha MHOM BHEPI'eTHYECKOM ypoBHe. [IpH rEIepreHese Ipo-—
HCXOIWT MOCHJMS3ANEA BemecTBa Oon jelicTBHeM (PHSHKO-XMMHYECKOTO M GHO—
XEMHYECKOT'0 DaspymeHHEs conpaﬁemmﬁ KODH, Ha CTaIMl CeIEMEeHTOreHes3a —
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npolece OcankoolpasoBaHuA, & Ha CAeIyOIMX CTAIMAX JATOoreHesza — Qop-
MUpoBaHMe ocano9HO#l IOpONH ¥ 3aBepmeHHe ONHAXIH HavaBmerocd Ipolecca.
Tomeko Ha camoil mociemHelt cranuu, NpE MeTamopiusme, GopMEDYyOTCA MH—
HepaJH M NOPOJH, CXONHHe MO CBOMM CBOlicTBAM C NEPBHYHHMA - MarMarTu-
UeCKUMM. [JOCKOJBKY CYyuwecTBeHHYW YacTh OCANOUHOrO Hponecca COCTABIANT
MUHepaJIOpaspymeHne ¥ MuHepajoofpa3oBaHue, HPOUCXOLAWHE B I'230BOIHHX
pacTBopax, TO aHaau3 CBOCONHHX SHEPTui B pPeakIMAX MUHepal-pacTBOD
npefcTaBldeT coloif MOUHOe CPeNCTBO LA HMHTEPNPETALMH Kak OTIeJbHHX
3TanoB 3TOTO Npolecca, Tak M BCelt ero HANPABJIEHHOCTH. JHEpPreTHYECKas
OIeHKa B3auMmoje#cTBHH B MHOTOKOMIOHeHTHoli TpexijasHoit cpeme (Boma-
ras-MEHepan), cocrTaBiApmesl ocamouEHii Yexas SeMiu Ha BceX CTANMAX
CeIMMeHTO-JATOI'eHe3a, BOBMOXHA JIMIE C NPEUMEHEHWEM TepMOIVHAaMIYeCKHX
METONOB AaHANIN3a YACTHHX MHHEDANhHHX CHCTEM, IOMMHUDYOMMAX B TOM MJIK
WHOM Ipolecce. B IpelesaX ONHODONHHX TeOXUMHYECKHUX B30H TaKue CHCTE—
MH TPUCJEXEHHO CJeNyeT CUATATH 3HEPTeTHYECKH 3aMKHYTHMH. BONDOCH Te-
OpHE CEIUMEeHTO- M JIMTOreHe3a ¥ pOJM TeIUoBOi M XAMMYecKolt 3Heprmu B
HX Tpolleccax B HacToAulee BDPEMSA COCTABJANT OJHYy K3 OCHOBHHX NDOGJEM
JIATOJIOT MH .

SHCHERBAKOV 0.A., PAKHOMOV I.V., SHCHERBAKOVA M.V., DURNIKIN V.I.,
GOLOVIN P.V., PAKHOMOV V.I., SELETKOV V.P., Perm Polytechnical In-
stitute, Mining Faculty, Perm, USSR

CARBONIFEROUS PALEOGEOGRAFHY OF THE WESTERN URALS AND FORE-URALS

In the Carboniferous the western Urals and fore-Urals were the eas-
tern part of a warm shallow epicontinental sea of the Russian Plat-
form. Paleogeographic conditions of sedimentation depended on the
Frasnian-Tournaisian structural plan with latitudinal trend of the
major structural forms. The uneven relief of the sea floor became
even at the end of the Tournaisian and beginning of the Visean. The
new gubmeridional structural plan began to form strating from the
Serpukhovian. It beoame most distinct since the end of the Moscovian
and in the Late Carboniferous determining the sedimentation and dis-
tribution of facies complexes. In the marine basin, predominantly
carbonate sediments were accumulated. The argillacecus and terrige-
nous material was supplied in the Early Carbopiferous from the west
and in the Middle and late Carboniferous from the east. The freshen-
ing reached its highest in the early and middle Visean. At that time,
the whole ares was land with widely developed deltaic environments
with extensive peatbogs where Kizelovskyi and Kamskyi cocalfields
were being formed. The organic structures existed throughout the Car-
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boniferous on the shallowest parts of the sea: in the marginal zones
of Kamsko-Kinelian trough in the Tourmaisian, on the shoals in the

Bashkirien and on the west edge of the foredeep in the late Carboni-
ferous.

IIEPEAKOB 0.A., ITAXOMOB M.B., I[EPEAKOBA M.B., IVPHIKIH B.M1.,
TOJOBKH II.B., TAXOMOB B.}., CEIETKOB B.II., Mepmckmit moJmMTexXHa-
yecKult #HCTUTYT, ropHuit daxynsrer, r.llepms, CCCP

[TATEOTEQTPAGHA KAPEOHA 3AIAIHOTO YPAJA ¥ IPYYPAJRA

B xaMeHHOYTOJBLHOM Mepuofe TeppuTopua 3ananHoro Ypana u llpuypames G-
na BOCTOUHOM ORpawWHOW MeNKOro Temnoro SMMKOHTMHEHTANbHOro MopA Pye-
ckoft mnardopuu. [laneoreorpaguueckue ycroBMA OCANKOHAKOIIEHHA B Ha-
uane KaploHa ONpefleNsfuch OCOGEHHOCTAMM (PpPAHCKO-TYpHEHCKOIO CTpPyK-
TYPHOTO IUIAHA, MMEBNEr0 WUPOTHYD OPHEHTHPOBKY OCHOBHHEX CTPYKTYDHHX
BieMeHTOB. HepoBHOCTM penbeda MOpCKOrO OHA GHIH CHHBEAKDOBAHH B KOH-
ue TypHe#ickoro ¥ Hauame Buselickoro BexoB. C cepmyxoBckoro Beka Haua-
aock POpPMHpOB&HME HOBOT'O CYGMEDHIMOHANBLHOTO CTPYKTypHOro maaxa. Hau-
Gonee OTUETIMBO OH HAUAJ NPOABAATHCA C KOHLA MOCKOBCKOI'O BEKA M B
noagHeMm kapfoHe, onpeneiaff coloif pex¥M OCANKOHAKOIIEHWA M MPOCTpaH-
CTBEHHOe MoJomeHHe (armaNbHHX KOMILAIEKCOB.

B mopcroM GaccefiHe HAKAIIMBANKCH NPEMMYMECTBEHHO KADGOHATHHE OCANKH.
[locTymneHne TAMHUCTOrO ¥ TEPPUIEHHOrO MATEpHANA B pDAHHEM KapGoHe mio
C sanana, B CpefHeM M MO3jHeM KApGoHE - C BOCTOKA.

HauGonsmero pasBMTHA ONpeCcHEHWe NOCTHIANO B paHHe- M CpelHeBMaelckoe
BpeMs, KOT[& Ha pacCMaTpUBASMyD TEeppHTODHD C 3anaja BHIBMHYNIACH CY-
ma ¥ MMPOKOE DASBHTHE MONYUMAM JeNbTOBHE OSCTAHOBKM C OOMMpHEMM TOD-
fAHMEaMM, B KOTODHX CHODMMpOBANMCH KAMEHHOYT'ONbHHe yrau Hwsemoecroro
u Kamcroro yroapHex GacceiHos.

Oprasorennse mocTpoftkM CymecTBOBANM B TEUEHHMe BCETO KApOOHA Ha Hau-
Golee MENKOBOJOHHX YUYACTKAX MOpA, OCOGEHHO B GODTOBHX 30HAX IDOTHOOB
B TypHefickuil Bek, Ha oTMenAx B GamKMPCKHRA Bex M no sanamgHoMy Gopry
nepefoBoro nporu6a B NO3MHEKAMEHHOYI'OAbHYD B3MOXY .

SHIANGHUA MENG, Changchun Geological Institute, Changchun, China
THE GENETIC RELATION OF SEDIMENTARY FORMATION WITH PLATE TECTONIC

Based on the author's proposal the criteria for classifying sedimen-
tary formation according to their material source, environment and
energy rate equilibrium, the relation of the development of forma-
tions to plate tectonic has been discussed in this paper. Plate tec-
tonic controls the generation and development of sedimentaery for-
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metions as well as the type of them and the alternation. Stable
formation is formed in craton basins. Suitable formations widely
distributed in fault basin of continental crust, rifts and creack
marginal basing (i.e. passive margin). Unstable formations occur in
the basins in respect of the spreading and accretion of ocean ridge
on active margin. The main criteria for recognations of sedinmentary
formations and their tectonic background include consangvineous as-~
sociations of rock, Q-volue, matrix content, distributions of trace
elements, deposition rate, shape of formation body and sedimentary
rythim. The charascteristica of stable formations are as follows:
aggociation of CQ+SQ+MQ+0Q, Q@ 90%, low matrix content, regular ME
distribution, definite shape and lower deposition rate. Substable
formations show different characteristics as CF+SF+MF+OF association,
Q=90-55%, higher matrix content, gradual ME distribution, banded and
shift formation bodies and higher deposition rate. Unstable forma-
tions may be recognized with CR+SR+MR+OR association, Q §65-15%, high
matrix, irreguler ME distribution, shift and indefinite shape and
veriable deposition rate. The characteristics stability of forma-
tions may be recognized as substable formations and unstable for-
mations with different rock associations, which reflect variable
deposition rate.

SIDORENKOV A.I.,West Siberian Research Institute of Geology, Tyumen,
USSR

DIAGENESIS OF WEST SIBERIAN MESQZOIC OII~GAS-BEARING FORMATIONS

The deposits of a sedimentary basin are generally composed of
terrigenous rocks, among which there are diagenetic formations:
glaukonites, kaolinites, leptochlorite-chamosite ores, nodular phos-
phorites, iron sulfides, carhbonates. The latter are the most wide-
spread. The study' of their composition and regularities of distribu-
tion enabled development of new theses.

1.In concretions carbonation decreases from the centre to the pe-
riphery due to the increzse of sediments compaction during develop-
ment of concretions. This allows to determine the depth of their
formation in deposits and the relative growth rate (with allowance
for residual porosity).

‘2. The study of composition of concretion-forming components with
the use of Ca005-MgGD§-(F9005+Mn005) diagram has indicated parage-
netic rows corresponding to certain paleoclimatic environments. The
calcite-siderite row is typical of humid zones, the calcite-dolomite
row - of arid zones; the intermediate zones correspond to semihumid
and semiarid zones. The classifying diagram of paleoclimatic envi-
ronments is developed.
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3. When sandy-aleurite beds are replaced with aleurite-clay rocks
aoncretion carbonation increases to 20-40, sometimes to 50-70%. Such
areas with gently dipping strata played the role of lateral screens
during oildeposit formation. This factor is taken as a base for the
method of forecasting the regional zones of wedge-out traps (combined
with structural position).

4, In the Middle-Ob oil-gas-bearing srovince the hydrocarbon depo-
site with carbom dioxide content exceeding 1% (in geses dissolved in
oils) have lateral postsedimentary screens with great amount of con-
cretion carbonates being in physical-chemical eguilibrium with the
carbonic acid. This regularity is diagnostic and may be used for
identifying the type of a deposit.

CUIOPEHKOB A.U., 3anmanro-CuCupcrmit HAFYHO-MCCIIENOBATENBHHY TEONI0TO-
paspenounuft wepraHo# mHeTHTyT, I.ToMens, CCCP

JMATEHES ME3030/CKMX HESTETA30HOCHWX GOPMAIMIA BAMAIHOA CABAPU
(B cBAa® ¢ pemeRHEeM HEKOTOPHX NPAKIANHHX 3a1ay)

OrroxeHusa CeNWMERTAIMOHHOTO OacceftRa NMpencTaBleHH B OCHOBHOM TeppH-
TeHHHMA NOPONaMH, Cpend KOTODHX BCTDEYalTCA OWareHeTHdYeckde olpaso-
BAHMA: TVIAYKOHHUT, KaOJMHWT, THIPOTETHT-NAMO3ATOBHE DYIOH, XeJBaKOBHE
dochopaTH, CyIEPmmH menesa, RapOoHATH. llocrenHue pacnpocTpAHEHH HaW-—
Conee mApoKo. M3ydeHme cocTaBa ¥ 3AKOHOMEPHOCTEH JOKAMS3AIMM NOCTEI—
HRX TO3BOJWIO paspadoTaTek HORHE NOJIOXEHAA.

I. B KOHKpeIMaX KapCORATHOCTE yMEHBNAETCA OT LEeHTpa K NepupepwH,dTo
CBA3BAHO C BO3paCTaHWEM YIUIOTHEHHA OCANKOB B MEpHUOI pocTa CTAReHWH.
9TO maeT BO3MOXHOCTE ONPENENATH IAYyCMHY MX GOPMMDOBAHHA B OCAlKe W
OTHOCHTEJBHYD CROPOCTE POCTA (C yYETOM OCTATOYHOH MOPHCTOCTH).

2. Maydyenme cocTaBa KOHKDEIMEOSpas3ymumax KOMIOHEHTOB C NpuveHeHTeM
maarpamvi CaCog-MgCO; ~(FeCOg + MgCOq) BHABANO HATWUME NapareHeTHYECKAX
PAROB, OTBEYAKNEX HOHKDPETHHM NATEORIMMATHYECKHMM OOCTaHOBKaM. Fax
RAIBIMT-CHNEPUT XapaKTepeH IIA TYMATHHX 30H, KaIbIMT-TOJNOMAT — IVIA
ApUIHHX; TPOMEXYTOYHHE OTBEYanT CEMATYMIIHHM W CeMmapuioauMm. Paspado-
TaHA KiIaccAfMKamMoHHAs IMarpaMMa NaTeORIAMATHYECKUX OOGCTAHOBOK.

3. lpn fammanrpHOM 3aMemeHNN ecYaHo-aleBDRTOBHX ILIACTOR ANeBDUTO—
TIMHACTHMA OTJIOREHMAMA KOHRDEIMOHHAA KapOGOHATHOCTE BO3pacTaeT IO
20-40, meorga 50-70 %. Taxme yY4acTKY NOpA MOJOTOM 3&IETAHMM ILIACTOB
HIpaid pOJE JATEDANBHHX SKPaHOB NpE QOpMADORAHMM 3aiexeft HedTH.ITOT
farTOp NMOJOXEH B OCHOBY METOIWKM MPOTHOSHPOBAHNA DPETMOHANBHHX 30H
PA3BATHA JIOBYMER BHKMHWBAHAA (B COYETAHMN CO CTDYKTYDHHM NOJOEE—
HEEM) .

4, Banexu yriaesonoponoB CpenHeoGcKoi HedTerasonocHo#t ofmacTH MpU co-
Ji€ PRAHUH yrnexncnbm Gomee I % (® rasax, pacTBOPEHHHX B HedTax)umenT
JlaTepalbHHe IOCTCeIMMEHTAIMOHHNE SKPAHH C BHCOKMM COINEDPKAHMEM KOHK-
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PEIMOHHHX KApPOOHATOB,C KOTODHMM OHA HaXOMATCA B (M3MKO-XUMIYECKOM
pPaBHOBECUV., 32KOHOMEPHOCTE ABIAETCA IMATHOCTAYECKO# M MOXET IpuMe—
HATBECA IUIA JCTAHORBIEHMA THNA 3anexef.

SELYAROV R.Ya., Far Bastern Scientific Reserach Institute of
Mineral Resources 6 Khabarovsk, 1ISSR

REGULARITY OF EXOGENIC ORE FORMATION IN GEOLOGICAL HISTCRY OF THE
EASTERN PART OF THE USSR

The analysis of the distribution of exXogenic mineral resourses
(aluminium, iron, titanium, phosphatic, manganese, lead-zinc,
pyrite, placer tin and tungsten, liquid iodine-boron ores, clays,
coals, graphite, mineral waters and muds) suggests the following:

- in the geological history of the region two major stages of
exogenic ore formation can be singled out: Postcambrian and Pre-
ordovician (separated by the barren stage), which are characterized
by the successive increase of the ore-formation intensity in the
course of time with its maximum at the end of each stage, within
which there are a number of epochs of increase and decrease in
ore~formation intensity;

- irrespective of their genesis, age and mineral composition the
deposits are related to carbon facies and to each other, which is
controlled by the consequently developing zones of the articulation
of consedimentary depressions and uplifts;

- the distribution of aluminium facies (irrespective of their
mineral composition) is accompanied by the distribution of ironm,
titanium, phosphorus and manganese facies. It is empirically shown
that the connections between the members of this series (in the
sequence which is opposite to the above-mentioned one) are non-
commutative;

- the differences in the mineral composition of the Precambrian
and Phanerozoic ore formation, Observed at present, are connected
with the post-sedimentary transformations of ore minerals in the
following geological history.

CKIFIPOB P.fl., JanbHeBOCTOYHHI HayYHO-MCCJIENOBATENECKUNR MHCTHTYT
MPHEDaNBEHOT'O CHDBA, T.Xadaposck, CCCP

BAKOHOMEPHOCTY SKS0TEHHOI'O PYJIOOEPASOBAHMA B TEOIOTMYECKO! HCTOPMM
BOCTOTHOi YACTH CCCP

AHEJM3 pacHpeNe/eHAA PECYPCOB 8K3OT@HHHX NON83HHX ACKONASMHX (amomi—
HHG BHA , X616 3HHE , TATAHOBHE ,ocfaTHHE ,MAPTAHIIe BHE , CBAHIIOBO-IIAHKOBHE ,
COPHOKOJIY6 [AHHHE | , POCCHIIHHE OJIOBAHHHE H BOJABJpPaMOBHE ,RANKHE Hom-Opom-—
196



HHE DYIH,T/HHH,YT/A,padiT, edeCHHe BOIH M I'DA3H ) NOSBOJAET BHCKE—
3aTh CIeIyDuHe IONOReHH:

— B TeoJIOrHYecKko#f MCTODME pPervoHa BHIE/NANTCA [BA OCHOBHHX 3Tana 3K-
30['@HHOrO PYLOOGPAsOBAHET: IOCAeKeMODHICKAH M NOODPHOBMKCKEH ,~pasme—
NIeHHHe Oe3DYOHHM 3TAmoM , XapakTepAsyDuHecAd HOC/AeNOBaTEABHHM YBeIH-
JeHAeM AHTEHCHBHOCTH DyNooOpa3oBaHEA C TeYeHWeM BpDEeMeHH M MaKCHAMAalb-
HHM ee OPOABJEHMEM B KOHIE KaRNOro 9Tama,B OpefeiaX KOTODHX BHIENA—
eTCA DAL SM0X yBeJmdeHAA M CHEReHAAd MHTEHCHBHOCTH DYHO0GDa30BaHUA;

— MeCTODORIEHAA He3aBACHMO OT TeHe3Hca,Bo3pacTa M MHHEDANBHOr'O CO—
CTapa TATOTEDT K yT/AePONACTHM (QamddaM X IODYT K OPYyTY, YTO KOHTDOMH-
pyeTcd yHac/AeNOBaHHO DasBHBADUMMECA 30HAMHA CO4Y/eHEeHHA KOHCeNEMeHTa-
LMOHHHX IPOr'AGOB M MONHATHIH;

- DACOPOCTDaHEHWe AaMOMEHEEBHX Garpait {'aeaa.sncmo 0T MEHEDANBHOTO CO-
c-raaé') CONPOBORNASTCA PACIDPOCTPAHEHHEM Xelie3HMCTHX, TATAHOBHX,Pocdar—
HHX ¥ MApraHueBHX (anumii., OMOEDHYECKM yCTAHABIMBAETCH, 9TO CBASH MeX-
Iy YleHam® 3TOrO DANa (B mociAeloBaTeNBHOCTH OGPATHOR BHNENpEBENEeHHOR )
HE KOMMYTaTHBHH;

- Ha(/mnoaembe B HacToduee BPEMA Das/ddds B MEHeDAIbHOM COCTaBe I0—
KeMOpH#CRAX ¥ (PaHepo30#CKMX DYIHHX 0CpasoBaHmit CBA3AHH C HOCTCEId-
MEHTAIMOHHHME NPe0CpasoBaHUAME DYINHHX MHEHEpPanoB B moclienyouelt reono-
rudeckoff EmcTODHM.

SOKOLOVA T.N., Geological Institute of the USSR Academy of Sciences,
Moscow, USSR ’

CRYSTAL CHEMICAL ASSOCIATIONS OF AUTHIGENIC MINERALS OF HALOGENIC
LITHOGENESIS

The study of silicate mineral formation in rocks of different stages
of salinization in Permian magnesium-sulfate type basins in the
south-eastern Russian Platform has shown that the main factor of
halogenic lithogenesis is physical-chemical conditions whose change
direct the process of authigenic mineral formation and determine its
chrystel chemical specificity., The first, dolomite-sulfate stage of
salinization has as its marker minerals the megnesium group of mont-
morillonite-corrensite-chlorite + Fe-illite. The halite stage mine-
ral indicators are Mg-Chlorite + Fe-illite. In contrast to the pre-
ceding stege of salinization, the halite stage chlorites are well
crustellized and have no swelling interlayers., The principal indice-
tors of the potessium-megnesium precipitation stege are hydrated,
tals-like minerals and serpentine, associated with hydrotalcite and
manasseite discovered for the first time in saliferous deposits. For-
merly, these minerals were known solely in products resulting from
hydrothermel alteration of ultrabasic rocks. Crystal chemical fea-
tures of the hydrotalcite and manasseite from saliferous deposits
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are markedly specific, characterized by & high positive charge of
the brucite layers and the Mg:Al = 2:1 ratio. A number of new struc-
tural modifications of manasseite have been sinéled out. In hyper-
saline waters (eutonics), clay authigenesis is suppressed, silica
and aluminium seem fto become disconnected, In this case, mineral
formaetion is determined by the paragenesis of the gamut of hydrated
swelling minerals with brucite-like layers (a new group of minerals,
structurally close to the hydrotalcite group), and quartz. The pro-
cess of pyroclastics alteration in salt-generating basins is related
to the authigenesis of a rare dioctahedral micaceous mineral, leuco-
phyllite and phlogopite-like mineral, registered in saliferous depo-
gits for the first time,

COKOJIOBA T.H., Teonormueckmit mECTETYT ARajeMm® Hayk CCCP,
r. Mocksa, CCCP

KPUCTAJVIOX UMVYECKVE ACCOIMAIIAA AYTUTEHHHX MUHEPANIOB TANOI'ERHOIO
JHTOTEHESA

H3yuerme CWIMEATHOTO MEHEpanooOpasoBaHWA B NOPONAX, XapaKTepHSyDmmX
pasHHe CTANEM OCOJOHEHHA NEePMCREX OaccefHOB MarHe3maNBHO-CYABPaTHO-
TO THANA KTo-BocTOKa Pyccro# mnarfopmu, moxasano, 9To BenymeMm farTo-
POM TaJOTeHHOTO JHTOTeHe3a ArideTcd JE3MKo-XEMHYecKas oGCTAHORKA,
H3MeHeHMe KOTOpo#t HampaBifdeT MpolleCC ayTHTeHHOTO MMHepazoodpasoBa-
HuA B ofycJaBidBaeT ero KPHCTAIOXMMUYECKYD CHeUmbuKy. Muxepasamp-
HHIWKATOPaME HavanbHolt, nomommro-cyxsbaTHo#, CTANEM OCOJOHEHEA AB-
JfeTcA MATHESHANBHAA TDYNNA MOHTMODWLIOHMT - KODDEHCHT — XJODHT +
Fe-wumT. MEHepalH-MHIMKATODH rajuToBof cragmm - Mg-xuaopmr + Fe-mn-
JuT. B oTamuMe oT npenuecTBywome#l cTamuy OCONOHEHEA XJAODATH TaJdTO-
Bofl cTamMM XOpOmO OKPHCTALIN3OBAHH ¥ He comepxaT pasCyXapmmX MeXcao-
B, Benymmvm WHINKATOPHHMM MUHEpaJaME CTANUM CAIKHM KaIuiiHO-MarHue-
BuX cosell ABNANTCA THNPATHPOBAHHHE TANLROMONOCHHE MAHEDAJH M CEepHeH-
THH B aCCOLMAIMM C THIPOTANBKETOM W MAaHACCEHTOM, BIeDBHe OOCHADyXReH-
HHE B COJIEHOCHHX OTJOXEHAAX, PaHee 3TH MmHepaiH OHJIE H3BECTHH TOJb-
KO B OPONYKTax THIPOTEPMANBHOT'0 M3MEHEHAA yABTPAOCHOBHHX IOpOX. I'mu-
POTANBKAT ¥ MAHACCEHET H3 COJEHOCHHX OTJOXeHH! EMEDT ADKO BHDAXKSHHYD
RPACTAIOXAMAYECKYD CHENAPEKY. UHE XapakTepwsywTcA BHCOKEM MOJOXE —
TEJNBHHM 3apANOM GDPYCHTOBHX cJoeB ¥ oTHomeHmeM Mg:AI = 2:I. Yeramoe-
JleH pAN paHee He W3BECTHHX CTPYKTYDHHX pasHoBHOHocTell mamaccemra. B
VCJIOBRAX NpenensHo# CONEHOCTH BoX (SBTOHERA) TIMHECTHE ayTHreHes IO-
IaBjIeH, NPOMCXONMT Kark OH pasolmeHEe KpeMHEA M AMMEHREA, CHenmEfmky
MAHEDPaJoOOPASOBAHEA B 3THX yCAOBMAX ONpPELeJAET DApATeHeS TaMMH T'HI-
PaTHPOBAHAHX pasCyXabmiX MWHEpDAJOB ¢ OpyCHTONOZOCHHMA CAOAME (HoBaA
Ipyoma MMHEpaloB, CTPYKTYDHO GUM3KEX K T'pyNne TAIPOTAALEATA) E KBAD-
na. C mpomeccom mpeoGpasoBaHmMA NHPORIACTHYECKOTO MATEpHANa B coje —

198



POXEHX daccenngx CBA38SH ayTHI'eHES PegKOT0 NUOKTaSIPRYECKOTD CJKOAC—
TOT0 MEHEpaia ' nefixodmarmTa ¥ QUOTONETONONOGHOTO MHEHEpaJna, BIepBHE
YCTAaHOBIEHHHX B COJIEHOCHHX OTJOXEeHHAX,

SOROKIN V.M., SOKOLOV V.N., SHLYKOV V.G., Moscow State University,
Department of Geology, lou_cow. USSR

LATE QUATERNARY CARBONATE SEDIMENTATION IN INTRACONTINENTAL SEAS

Sedimentation and tranformation of carbonates have been studied in
White, Baltic, Azov, Caspian, Black, Mediterranean, Red Seas and
Persian Gulf. The maximum CaCQ 3 concentrations in sediments appe-
ared to be in platform shelves and near-platform deep sea basins
in arid and semiarid climate sones. The minimum caco3 concentra-
tions are observed in near-folded sea sediments and in platform
seas in subarctic zone. Shelf near-folded basins are characterized
with the highest carbonate sedimentation rate, foots of hollow sea
continental slopes-less high, platform seas, sbelves and central
parts of hollow seas - the least high. Carbonates studied are com-
posed of biogenic terrigenic end chemogenic types. Wide spread bi-
ogenic carbonates are the remnants of the sea carbonate producing
organisms. They are of various types in warm seas with close to
normal salinity and are composed of aragonite, calcite and high
magnesian calcite. In less solty seas organogenic carbonates are
composed of aragonite and calcite. Terrigenic carbonates are accu-
mulated in sediments as admixture, being various carbonate frag-
ments composed of calcite and dolomite. A great number of chemo-
genic carbonates are accumulated in arid zone seas under diffe-
rent facial conditions. They are pelitomorphic calcite, high mag-
nesian caloite, aragonite, less frequent dolomite, aragonite and
calcite lithificates. Postsedimentation carbonate transformations
result in the solution of the biogenic remmants and disintegra-
tion into separate orystals, corrosion of low stable chemogenic
orystals, secondary diagenetic formation of crystals aragonite,
calcite, dolomite, deposits cementation with aragonite, calcite
and high magnesian calcite.

Geostructural position, climate zonality, ocean affecting are the
dominant factors determining the type of carbomate sedimentation
of intracontinental seas.
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COPOKWH B.M., CCHOIOB B.H., WHKOB B.I'., MockoBckuit rocynapcTpeHHEHR
yuupepcurer, reonpax, r.Mocksa, CCCP

[103/{HEYETBEPTHYHOE KAPBOHATOHAKOIIEHUE BO BHYTPUKOHTMHEHT ATBHHX
MOPHX

MayueHn mMpoueccH HAKOIIEHMA M npeolpasoBaHus KaploHaToB B Besow,
BantuitckoM, Asosckom, Hacnuiickom, YepHom, Cpemmaemuom, HpacHom mo-
psax u llepcunckom 3anuBe. YCTaHOBAEHO, UTO MAKCHMANLHHE KOHUEHTPALMA
CaCO3 B ocgfKkax HaOmomaoTcA Ha mwiaTdopMeHHEX meabdax ¥ mpuriatdop-
MEHHHX YUacTKax IIyGOKOBONHBX BINGNHH B 30HAX ADWIHOTO M CEeMUAPHIHOIO
knuvarta. Ocanku NMpUCKISOUATHX paioHOB Mmopedi, & Takxe MIaTHOpPMEHHHX
wopeft cyGapkTHuecKo# 30HHW OTIMWANTCHA MMHMMAIBHBMM KOHIEHTDannAMHA
CaCOa. HauGonpmue Temns HAKOIIEHMS KApPGOHATOB CBOMCTBEHHH meabHoBHM
yuacTkem mpuckaanuaTex ofaacTell GaccefiHOB, MeHee BHCOKHWE - IOJHORMAM
KOHTMHEHTAIbHEX CKJIOHOB KOTJOBMHHEX Mopeli, MMHMMAJIbHBE - IUIaTPopMeH-
HHM MODAM, ILIaTGOpMeHHEM medbfaM ¥ LEeHTpPaJbHbM YaCTAM KOTJIOBUHHHX
mopeit. 'eHeTHueCKM M3yueHHHe KAPGOHATH NMpeNCTABNeNH GMOIeHHHM, Tep-
PHTEeHHEM M XeMOT'eHHEM Turamu. BuoreHHwe xapOoHATH, KAK MpaBWIO, Ha-
ubonee pacrnpocTpaHeHH B OCAUKAX W ABIANTCA OCTATKAMU PA3HOOGPAIHBIX
MOPCKHMX H3BECTHBHIENANNUX OpPraHusMoB. OHM MHOrooGpasHH B OTJIOREHHAX
TeIUIHX Mopeit ¢ SAMSKOM K HOPMAaNbHOM COJNEHOCTBD M COCTOAT M3 &pPArOHH-
Ta, KAAblUTA ¥ BHCOKOMAT'HE3MANBHOI'O KalbLUTA. B MOpAX ¢ MOHMKEHHOM
COJIGHOCTBD OPraHOTeHHWe KapOoHATH MPeJCTABIEHH HeGONbIMM UMCIOM BU-
LOB ¥ CJaranTcA &PATOHHTOM M KanbuuToM. TeppureHHwe kapGoHaTw fukcy-
PYDTCA B OcglKax B Byle NpuMecu. ITO OGNOMKM Pa3IMUYHEX H3BECTKOBHX
NOpPON, COCTOAMMX K3 KAAbIIATA M NOJOMHTA. XeMOreHHwe KapGoHaTH B G0db-
WKX KONWUECTBAX HAKATIWBAOTCA B MOPAX 2pWIHOW 30HW B PasSAMUHEX (aru-
anbHEX o0cTaHopkax. OHM npencTapleHH NeXUTOMOpPHHBM KAJNBLUTOM, BHCOKO-
MATHE3HANbHEM KAJIBLMTOM, BDATrOHHTOM, PEXe JOJOMHTOM M &PATOHHTOBHMM
¥ pasHOOODPASHHMHM KATbIUTOBEMU JUTHEMKaTaMM.

llocTcenmmeHTanoHHEe npeo6pas3opaHuA Kap6oHATOB CBOLATCA K pacTBOpe-
HMO GHOTEHHHX OCTATHOB M MX pacrngly Ha OTeNbHHe KPUCTAJLIMTH, KOp-
PO3MH MEJIOYCTOWUMBEX XEMOI€HHHX KPUCTAJIOB, BTOPMUHOMY JHMAreHeTH-
yeckoMy OGDA30BAHMD KPUCTANIMUECKOIO ApDArOHUTA, KaNbLMTA M JOJIOMMUTE,
LIEMEHTAIHM MEeJKOBOLHHX M PIYGOKOBOLHBX OTAOXEHMI aparoHMTOM, Kalb—
LJATOM ¥ BHCOKOMATHE3HAJNbHBM KaJBIIHTOM.

Begymmmu daxTopamu, onpelelsomdMM CBOeoGpazue MpOLecCOB KapSoHATOHA-
KOTLIEHMA BO BHYTPMKOHTMHEHTANbHEX MODAX, ABAANTCA WX CEOCTPYKTYpHOE
MoJOMEHMe, KIMMATHUECKAs 30HANBHOCTH, XADAKTED CBA3Y C OKEaHOM.
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SRIVASTAVA, NARENDRA, Geology Department-UFRN, Natal-RN, Brasil

CARBONATE MICROFACIES AND DEPOSITIONAL ENVIRONMENT OF UPPER CRETA-
CEQOUS JANDAIRA FORMATION IN POTIGUAR BASIN, NORTHEASTERN BRASIL

Approximately 400 meter thick Turonian- Maestrichtinien carbonate
sequence in the emerged part of the oval-ghaped epicontinental se-
dimentary basin in the northeasterm tip of Brasil, whose origin is
closely related to the opening of the South Atlantic Ocean, revealed
nineteen distinct microfacies based on size, frequency and types of
organic and inorganic components, matrix/cement ratios, paleocecolo-
gical paremeters and diagenetic features. These microfacies in their
turn encompass Wilsons six through nine Standard Microfacies Belts
characterising Winnowed Edge Sands - Shelf Lagoon - Tidal Flats
through Sabkha depositional environments. Intense vertical and he-
rizontal microfacies variatitns are discernable throughout the basin.
Several sedimentary cycles delineated through the presence of at least
aix "key-beds" represented by calcimicrites with birdseye (Loferite-
-Facies). The fossil content , particularly the calcareous algae,
shows strong facies and envirommental control. The entire Jandaira
Formation was subdivided into several biozones.

A series of diagenetic events were recognized: early diagenetic
dolomite is preferencially associated with the lagoon facies in the
western part of the basin, while the late diagenetic dolomitisation
is prominent in the oriental part due to its paleo-geomorphologic
position during the late Cretaceous. The gilicification is particu-
larly prominent in regions adjacent to Tertiary volcanic activities,
Tertiary outcrops of continental red-beds of Barreira Group and re-
activiation fault-zones. Dedolomitisation and glauconitisation are
minor diegenetic events without any specific end facies controls.
Furthermore, & sequence of diagenetic cementation events represented
by fresh-water vadose cementation , beach-rock cementation and nor-
mal marine cements were delineated. A few geochemical investigations
demonstrated that Sr, Cu, Pb, Zn and P are'seleotively concentrated
in biosparites and blolithites, whereby algal-rich microfacies are
of great :meortance.

STANCULESCU C., Research and Designing Institute for 0il and Gas,
Bucharegst, Romania

NEW STRUCTURAL-GENETIC ELEMENTS IN THE MOLDAVIAN MIOCENE MOLASSE -
ROMANTA

In this paper, all geological mapping data, geological survey and
more particularly numerous drillings carried out in this major
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structural unit had been corroborated, the drilling offering the
main information source as far as the Miocene molasse depth struc-
ture and the subjacent formations are concermed.

The peri-Carpathian unit is charascterized by complicated tecto-
nics, a result of some active orogenic movements developed within
the whole unit.

The tectonic characteristic feature of the Miocene molasse con-
slsts of overthrust folds with beds having marked slopes. These ov-
erthrust folds, developed on an approximately North-South direction,
covering great distences, and forming major structurael alignments,
have been pointed out for the first time. There are to be noticed
new structural arrangements of the lower and upper salt-bearing for-
mations (known by wells) in opposite directions to their original
stratigraphic position, forming digitations; these new elements,
checked up by sure drilling date, confirm some ideas of Romanian
geologlsts.

The Paleogene, though not being considered the main point of this
paper, has been taken into account only to show the folding atyle of
ita sediments well known fo® the 0il and gas accumulations. Therefore,
one may appreciate that the present paper brings new structural con-
tributions, clarifying some controversial matters.

STRATIGOPOULOS S., Public Works, Athens, Greece

EARLY PLEISTOCENE CLIMATIC EPISODES IN PTOLEMAIS BASIN AT MACEDO-
NIA - GREECE

Evidence suggests the presence of Barly Pleistocene glacial regime
in the Ptolemais basin of Macedonia.

In the report the location of a downward sequence which mark
the stratigraphic position of a vanished temperate glacier is pre-
sented. Melt-out tills which preserve its englacial structure
overliea yellow fluvio-lacustrin sands containing mammal remains as
Archidiscodon meridionalis archaicus, Mitzopoulos 1964 and Dicero-
rhinus etruscus. In this region the existence of periglacial asti-
‘vity are also represented by solifluction deposits which include
elephas asp.

The numerous climatic episodes of glacial apd periglacial acti-
vity reveal the fluctuation of femperature regime in Barly Pleis-
tocene stages in this region. An attempt of correlation with the
existence of mammal bearing sand deposits allow the recomstruction
of paleocenvironment.
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SUYI RUIZ CARIOS F., Empresa Rac. Geof., Min. Ind. BAsica, La Habana
Cuba; ESTAPE GARCIA JOSE A., Centro Nac, Fondo Geol., Min., Ind.
Bhsica, La Habana, Cuba

ESTADO ACTUAL DE LAS INVESTIGACIONES GEOLOGICAS EN LA PTATARORMA
SUBMARINA DE CUBA

En gu amplia plataforma insular, Cuba posee un gran potencial de
recursos minerales. En ese territorio, con una superficie de casi
T0000 km2, se han venido realizando estudios para la prospeccibn
de petrbleo y gas y, mAs recientemente, para minerales solidos.
En el trabajo los autores exponen brevemente iap caracteristicas
geblogo-geomorpholbgicas y otros razgos de la plataforma insular
cubana en relacibn con sus perspectivas para diferentes recursos
minerales. Se comentan los trabajos realizados péniendo énfasis en
1a introduceibn de muevas téenicas ¥y metodologias.

Se presentan las experiencias alcanzadas por la Repfilica de Cuba
en las investigaciones geblogo-geofisicas marinas, asi como las
direcciones principales de las futuras investigaciones.

SWENNEN R., Fysico-chemische geologie, .Celestijnenlaan 200C B-3030
HEVERLEE, BELGIUM ; BLESS M.J.M., Natuurhistorisch museum Maastricht,
Bosquetplein 6-7, NL-6211 KJ Maastricht, THE NETHERLANDS

COMPARISTON OF EVAPORITE LITHOLOGIES FROM THE TOURNAISIAN - VISEAN
OF THE OMOLON MASSIF (NE SIBERIA) AND THE DINANT BASIN, BELGIUM.

The Tournaisian strata of the block-faulted Omolon Massif (NE Siberia)
are especialle characterized by the occurrence of different evaporitic
horizons. Several dolostone horizons with silisified anhydrite nodules
suggest sabkha-like depositional environments. Futhermore, calcite
pseudomorphs after selenite occur in spacial association with the above
mentioned silicified anhydrite nodules within Tournaisian 2b-c. These

alternate with algal calcilutites and zebradolostones.

The exposed features are comparable with those recently described from
the Tournaisian - Lower Visean of the Dinant - Vesder basin (E-Bel-
gium). The recognition of e€vaporitic strara, which characterise the

end stages of regressive periods, as well as the detalled biostratigra~
phical dafa, are valuable tools for the understanding of the sedimen-

tological evolutjon within these complex sedimentary basins.



TANG TIAN-FU, YANG HENG-REN, HU LAN-YING, LAN XIU, YU CONG-LIO,
ZHORG SHI-LAN, Nanjing Inst. Geol. and Paleontol., Academia Sini-
ca, Nanjing, China; WEI JING-MING, Petroleum Bureau of the Xinji-
ang Uygur Aotonomous Regions, Kelamayi, China

THE UPPER C:ETACEOUS-LOWER TERTIARY TRANSGRESSION AND SEDIMENTATI-
ON OF WEBSTERN TARIM BASIN, CHINA

The Upper Cretaceous-Lower Tertiary strata exposed in Western Ta-
rim Basin are rich in marine foasils, such ag lamellibranchia, fo-
raminifera, ostracodes, gastropods, polychaeta, echinoids, brachi-
opods, diniflagellates, calcareous nannoplanktons, calcareous &l-
gae, fishes and other crustacean, about 15 kinds altogether. Litho-
logically the strata are composed of fine terrigenous clastic eva-
porites and carbonate rocks, as deposited mainly in two series of
sequences: 1) red fine terrigenous rocks with evaporites-carbonate
rocks-dark-grey fine terrigenous rocks with marls and, 2) red fine
terrigenous rocks with evaporites-carbonate rocks red fine terrige-
nous rocks with evaporites. The variance of sequences in the geolo-
gical higtoryare controlled by such factors as tectonic, rainfall,
evaporation, depth, salinity and temperature of marine water and
biological activity, evidently reflecting depositional environments
and processes. Although biological activities have something to do
with the formation of limestones and the destruction of sedimentary
structures, the tectonic movement and sedimentary processes have a
direct influence on the development of faunas. The faunal asgemblages
in the studied area are similar to those in Central Asia of USSR,
but different from those in Southern Tibet. Likewise, the fossil as-
semblages indicate that in the Cretaceous Cenomanian the sea water
encroached on Central Agia and eastward even on the Western Tarim
Bagin. In the Paleocene and Bocene the extensive iransgression to
the east of Hetian River in the Southern part of Tarim Basin as well
as through Mazatak to Aksu area in the northern part of the basin.

On the whole, in this region the Upper Cretaceous-Lower Tertiary
transgression probably srose from the sea-floor spreading, but in
Late Oligocene the Inde-Pakistan Plate drifted noerthward so as to
make the sea water retreat gradually from the Tarim Basin.

TAZHIBAYEVA P.T.,K.I.Satpaev Institute of Geological Sciences,
of the Kazakh SSR Academy of Sciences,Alma-Ata, USSR

SEDIMENTATION AND CLIMATE IN CENTRAL KAZARASTAN PALEQZOIC

Rock composition and rock formation environment, paleoclimatic
restoratione in Central Kazekbstan Paleozoic were considered .
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earlier in various aspects (Tazhibayeva, 1964, 1972, 1976;
Txzhibayeva, Azerbayev, 1982).

Sedimentation process in sedimentary basins of geosynclinal, oro-
genic and platform stages of the Central Kazakhstan development
was characterized by changes in rock composition and facial be-
longing, caused mainly by tectonic and climatic factors.
Geosynclinal development went on during Cambrian, Ordoviciam and
Silurian characterized by hot climate. Orogenic stage lasted from
Early Devonian to Middle Frasnian and was notable for contrast
tectonic movéments in arid climate environment. Sediments and
volcanism products accumulated in midland depressions.

Marine transgression came to end in Serpukhovian age, then isolated
lagoons formed that lost their connection with the sea in the
Middle Carboniferous period.

Djezkazghan suite is a semiplatform formation of midland depres-
sions and intermontane basins.

The rythm of this suite has resulted from periodicity of btectonic
movements, but the character of deposits has traces of periodic
climate changes.

In Permian sedimentation in paleozoic basins concluded in salt
accumulation.

Climatic effects on sedimentogenesis were of multiform character.
The climate affected the formation of different sedimentary rock
associations to every of which useful mineral complex is cenfined.
Phosphorus and vanadium are typical of Early Paleozoic, copper,
rhodusite, rock salt characterize Late Paleozoic.

TARVEAEBA I1.T., MHCTHTYT reonormueckax Hayk mM. K.M.Carmaesa
AH KasCCP, r. Amma-ATa,CCCP

CEIMMEHTAIMA ¥ KIMMAT B NAIEQ30E LEHTPAIBEHOI'O KA3AXCTAHA

BompocH cocTaBa M 0GCTAHOBOK (OPMADOBAHWA NOPON, NATEOKIAMATHYEC—
KFe peKOHCTDyKImMm paneo3od lenrpanbHoro KasaxcTana paccMaTpuBa-—
AWCH panee B pasuux acmewrax (Tammcaema, 1964, I972, I976;
Taxmcaesa, AsepSaes, 1982).

OcoGeRHOCTAME CENMMEHTAIME B OCANOYHNX OaccefHaX TeOCHHKIMHANIE—
HOT'0, OpOTeHHOTO W IaTopPMEeHHOTO STaloB pasBATHA LleHTpATBHOIO
KasaxcTana GHIM M3MEHERHA COCTaBa ¥ (alMansHO# NpAHAIIEXHOCTH
THOpOX, B 4YeéM GONBmAA PONh NPUHAMJIEXANS TEeKTOHAYECKOMY X KIMMATH—
vecKoMy $axTopam.

TeocHHKIMHANEHOE PASBATAE NPOHCXONWIO B TedYEeHHE KEMODHA, OPNOBAKA
H CAIypa. JTH NEepHONH XADAKTEDPH3YDTCH EADKAM KJIEMATOM,.

OporeHHu#t sTan npofONXaJICA ¢ DAHHETO JI€BOHA MO CepeluHH Jpan-
CKOTO BERA M OTAMYAICA KOHTDACTHHMM TEKTORHYECKEMHM IBHXEHH—
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AMH B YCHOBHAX ApUUHOTO KImMaTa. OcamouyHHit mMaTepHaN ® Ipo-—
IYKTH BYJIKAHESMA HAKAIUABAUMCH BO BHYTDAROHTHHEHTANBHHX Ie~
TIpecchax.

B cepnyXoBCKE{i BeR 3aBepUEIAch TPAHCTPECCHA MODA, 3aTeM
0GpasoBANKCEH W3OAEpOBAHHNHE JATYHH, KOTOPHE B CEPEIEHE RAMEBRO-
YTONBHOTO IePHONA NOTePANHA CBABE C MODEM.

IXesrasTaHCKad CBHTA gRIAeTCA moxymaatpopmensoft fopmarmeft BHY-
TPEKOHTHHEATAIBHHX BOATAH ¥ MEXTODHHX KOTJIOBHH.

PrmvrgrOoCTE 3TO#f CBHTH OOyCJHOBIEHA MEPEOAHYHOCTED TERTOHHYECKHX
IEuEenEfl, HO XApAKTep OTMOXeRmil HOCHT OTHEYATOK NEepHONEIECKEX
ASMeHeHH# RKIEMaTa.

B mepMCKE# mepHOX CemEMEHTAIMA B mareosofickmx daccefinax sasep-
MAIACEH COJEHAROIIEHHEM.

BrdsHEEe RIEMATS HA CeNAMEHTOreHes MHoroodpasHo. JopmMposanme
pasIUEHX BCCOIMAME OCATOYHHX HOPOXN, ¥ Kaxnoff ¥3 KOTODHAX
NpEYpPoYeH ROMIUIEKC MOJIE3HHX HCKONAEMHX, ONDEeNesaloch KIAMATOM.
Ins paHHETo naneo30s XAparTepEH focdop, Bamammil; WIA CpENHEro -
MapraHel, xeixes0) MO3NHEr0 — MeNb, POLYCHT, KaMmeHHAS COMb.

TENYAROV V.A., USSR Ministry of Geology, YASAMANOV N.A., Hoscow
State University, Museum of the Earth's Sciences, Moscow, USSR

PHANEROZOIC BAUXITE FORMATION IN THE VIEW OF CLIMATIC AND
ATMOSPHERIO EVOLUTION

The paleoclimatic reconstructions carried out, specification of
the absolute temperatures of the water surface as well as the de-
finition of carbon dioxide and oxigene content in the atmesphere
allow to express digitally the evolution of bauxite formation du-
ring the Phanerosoic. The global temperature curve reflecting the
alterations of the temperature regime from the Cambrian upto the
present time is made up on the basis of the ratio of isotopes of
oxigene, calcium and magnesium, calcium and strontium in the shells
of marine and fresh water Invertebrate. Despite of the genmeral
trend to the decrease of the temperature on the surface from the
Palaeozoic till the present time, in the history of the Earth the-
re were clearly manifested epochs of sharp increase of temperature
thermal regime. As it became clear, these periods are in good coin-
sideance with the global and regional epochs of bauxite formatiom,
80 it may serve an independent and undoubtfull proof of the leading
role of the temperature in the bauxite formation of the Earth. Pe-
riods of maximal CO, content fully correspond global and regiomal
epochs of bauxite formation. A certain relation between the Phane-
rozgoic epochs of bauxite formation with the location of lithosphe-
;?52 plates and general level of the World Ocean is being stated.



TEHAKOB B.A., MamacrepcTso reonorma CCCP; ACAMAHOB H.A., MockoBC=
Ka# TocylepcTBeHHHE yrmpepcureT, Mysel 3emneBemeHAd, T. Mocksa,CCCP

QAHEPO30/ICKOE BOKCHTOOEPABOBARVE B CBETE SBONWI KIVMATA
7 ATMOCOEPH

[IpoReNeREEE NANEORAEMATEYECKEE DEKOHCTDYXIME, ycTaHOBNERWe adco-
IOTEEX 23HAaveRw® Temmeparyp morxHoft nmopepxHOCTH, & TAKEE ONpenNeneHEe
H3MeHEHHR coNepRAHEA yIMERECAOTO TAsa B RWCHopoma B aTMochepe maor
BO3MOXHOCTH BHDASHTE B YACNOBOM HCYMCNEHWH 3BOTOIAOHHYD KapTHHY
SorcETOOOpazOBaTenbHOTO npomecca sa dameposofickoe Bpema. Trnodaneras
naneoTeMnepaTypDHAA KDEBaS, oTpaxammad W3MeHeHEe TeMneDaTypEOTO De-
XEMa 0T KeMODERCROT'0 mepEoma X0 HACTOAMETO BPEMEHH, NONy4YeHa HAa 0C-
HOBAHEE COOTHOWEHER H30TONOR KHCNOPOJA, KANBIEA B MATHHAS, KanbIEA
E CTDOHIEA B DAKOBEHAX MODCKEX E IDECHOBONHEX 6eCNO3BOHOUHHX.

HecmoTps Ha cymecTByDmyn OOmMyD TEHNEHIHD NMOHMXEHAS TeMnepaTypH
semdofl MOBEPXHOCTH OT NAaneo30f K HACTOAMEMY BDEMEHE, B HCTODHE 3eM-
m CHIE OTYEeTINBO BHDAXEHHEHE 2NOXH DE3ROTO BO3PACTAHWA TEMTIepaTyp.
EKax ORas&N0CH, EMEHHO 3TEM OTDE3KAM BDEMEHW COOTBETCTBYDT T'NoGanbHO
¥ DPETEOHANLHO BHDAXEeHHHe SN0oXE GORCHTOOODA3OBAHHA H, CHENOBATENEHO,
9T0 ABNAETCH HES3ABWCEMHM ¥ HEOCIODEMEM IORA3ATENTECTBOM Benymero
3Ha9YeEEA TeMNepaTyPH B DAsBETEE JORCHTO00DasOBAHEA 3eMTH.

MonHOCTED COOTBETCTBYDT TINOCANLHO M DErHOHANHHO NPOABICHHEM
anoxaM GORCHTOOSDASOBAHES X NEPHONN C MARCEMANLHO BHCOREME CONEpXa—
HHAM® aTdocdepHoR yriexEcmorH.

YeraRapImMBAETCA ONpeNeneEHAd CBA3b paHeposoficrEX anox SORCETOOS-
pasOBaHEA ¢ NONOXEHMEM MHToCHEPHHX NMTAT W OSMEM JPOBHEM MapopoTro
OReAHa.

TIESHENG LI, WANG HUAMIN, YU JINSHOU, Comprehensive Resrearch In-
stitute of Petroleum Geology, Ministry of Geology and Mineral Re-
sources, Hubel, China

MARINE SEDIMENTARY MODEL IN CARBONIFEROUS IN SOUTHERN PART OF CHINA

This articla deals with marine sedimentary model in which clastic
rock is agsociated with cabonate rock in Carboniferous in the sou-
thern part of China.

According to the sedimentary environment end the features of se-
dimentary facies, the following model is made that based on three
sedimentary levels - high tide level, low tide level and wave base
level: coastal facies zone, including coastal-plain facies, tidal-
flat facies, littoral shallow bank and basin facies.
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Carbonate platform facies zone, including platform-flat facies,
platform-bank facies, platform-depression and platform-basin facies.
Besides, the &rticle puts emphasis on discussing the properties
and the forms of oldland's margin, the sedimentary facies controlled
by paleofaults, the characteristics of inner platform merine basins

and point-bank as well as deposition types. Finally, & comparison
is made between the sedimentary model in Carboniferous in the sou-
thern part of China and the typical ones abroad.

The esteblishment of the sedimentary model said above is of prac-
tical aignificance for oil and gas prospecting in this region of the
country.

TIMOFEEV P.P., Geological Institute of the USSR Academy of Sciences,
Mogcow, USSR; TROITSKY V.I., Tashkent State University, Geological
Faculty, Tashkent, USSR

LANDSCAPES OF MOLASSE ACCUMULATION

Two groups of landscapes have been gingled out which accomodate huge
piles of the products of mass (avalanche) terrigenous sedimentation,
namely, submontane and intermontane molagses on the continents and
turbidites near oceanic continental rises. They are associated with
major geomorphological (and tectonic) escarpments of the Earth reli-
ef.

Higtorico~geological position of molasse formations of submontane
and intermontane accumulation plains in the crustal sequence, their
definite relation to orogenies and pronounced orientation to diffe-
rent kinds of useful minerals bring‘to the fore the importance of ge-
netic study of molagse formation which also implies facies zonality
of landscapes , their cyclic time development and irreversible evo-
lution in the course of geological history.

Source, tectonic regime and climate control molaggse formation in-~
directly, through their transformation into landscapes and molasse
accunulation environmenta, or thelr three subsystems: dynamic, geo-
chemical and biogenic.Different combinations of the latter determine
the diversity of molassic formations which may contribute to tetro-
spective modelling of their accumulation. Comparative study of sedi-
ments'facies series that make up formation highlights the structure
and development of their inner structure. In this case, classificati-
ons prove open, unlimited by still debatable notions of plaeoclimate
and tectonic regime, their development in time. If the dynamic sub-
sys%em. with insignificant variations of the gravitational constant,
remain stable throughout geological history, the geochemical and bio-
genic subgystema developed irreversibly in time, thus determining fthe
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general irreversible evolution of landscapes and molasse-accumulation
environments. The study of descrepancies in similar formations makes
an important task for formational analysis today.

Genesis of molassic formations may be understood, in the first pla-
ce, through detailed breakdown of facies zonality and study of gene-
rating landscapes.

THMOZEEB I1.11. , Teoormaeckuti mHeruTyT AH CCCP, T.Mockmaj
TPOMLIKHI B.H., TamxenTcku#i rocynapcTheHHHE yEWBepCHTeT, Teopax,
r.Tamxenr, CCCP

JAHINIA®TH MOJIACCOHAKOILIEHWA

BupmeJNeHH [ Ipe I'pyIH JasNuaPTOR HAKOMIEHHF OTPOMHHX MacC IPOILYKTOR
MHTEHCUEHO! (napmHHOR) TeppuTeHHOM CENMMEHTAUME - TPEITOPHHX ¥ MeX-—
TOPHHX MOJACC HE KOHTHHEHTAX ¥ TYPOEIMTEHX OGDA30BAHAE y KOHTHHEH-
TATbHHX MOTHORMI oKeaHOB. OHM CONPOBOXNAKNT riaBHeiimme reomopdoyorm-
yeckwe (¥ TEKTOHWYECHMEe) yCTYmH peibeda Bemmd.
HeTopuxo-reosorrdeckoe NOJOXeHHe MOJACCOBHX (opManwi MpelrOpHHX X
MEXT'ODHHX AKKYMYJATHBHHX DABHMH B paspesaX B3eMHOH KODH, UX CBASL C
SI0XaMU OpOT'eHesa W YeTKAaA CHelHAIN3andd Ha MHOTHE BHIH HOJESHHX
HMCKOMAEMHX HeJamT aKTYaJbHHM H3YyYeHHE I'eHeTHYEeCKNX CTOpPOH MOJacCo-
00pa3oBaHuA, B TOM Wucae (pamuarsHoli 30HATBPHOCTH JAHIWAPTOB, HX
IMRIAYECKOT0 DABBHTHA BO BPEMEHM M Heo(paTumo#l SBOJNIME B XOme T'eo-
Jormyeckoit mcTOpHM.

VicTOUHEKHE BemeCTBa, TEKTOHWYECKHE DEXVMM M KIMMATHYECKHE YCJIOBUA
KOHTDOJMPYIOT MOJACCOHaKOIUIeHHE HE NMPAMEM O0pasoM, & OIOCPENOBaHHO,
myTeM HX TpaHcHopMarME B JaHImadTH B 0CCTEHOBKH MOJACCOHAKOILIEHHAS ,
TOYHEE B TPH HX MONCUCTEMH: NWHAMWYECKYD, TEeOXMMMYECKYD ¥ GHOTEHHYK.
CroxHHEe COYeTaHMdA MOCJeTHMX Npenonpeles AT MHOTQOGpasHe PeanbHHX
nposgpaeHnit MOJAcCOBHX (opMammit, 9TO OTKPHBaeT GOJBIHME BO3MOXHOCTH B
paspadoTke (alMarsHHX DANOB OCAIKOB, 00pasymmmx (GopMAINE, DACKDHPa-
€T CTPOGHMEe M DA3BATHE HX BHYTDeHHe# CTPYKTypH. B 5TOM cayuae KJiac-—
cHpKanyy OKAa3HBALTCA OTKDHTHMA ¥ He OIDAaHMYMBADTCA XECTKUME DaMKa-
M, K COXaJeHVD, elle CHODHHX NpeACTaRIeHH# O MajeoRMMATaX H TEKTO-
HEYECKMX DeRNMAX, MX DasBHTHE BO BpeMeHM. M ecom IMHamMw9eckad NOI-
CHCTEMA, YYNTHRASA HE3HAYMTEJbHHEe KOJe(aHWd T'DABHTAIHOHHOR NOCTOAH-
Hoft, ocTaBanachk ycToluMBO# B IeoloTMYecKoil MCTODEM, TO TeOXHMHYEC—
Kasg ¥ OHOreHHAR NOCHCTEMH HeoOpaTEMO 3BOJEKIMOHWDOBAIM BO BDEMEHH,
yeM OHJIA npejonpenesieHa ofliad 9BOJMIMA JaHINadTOB H OOGCTAHOBOK MO-
JIaCCOHAKOIJIE HHA .

Mayuenme pas/y4mili B ONHOTHOHHX (opmammax - BaxHefimas samnada dop-
MaOHOHHHX HCCJENOoBaHmi Ha COBPEMEHHOM BTamne.

Bo3MOXHOCTH TNOSHAHMA I'eHE3Hca MOJacCOBHX (opmarmili 3aKIN9anTCa
npexne BCEro B MeTANbHOM MaydeHww dammarbHoll 30HANEHOCTH ¥ OCO-

GeHHocTell pasBHTHA NMOPORNARBIMX MX JaHmuadToR.
14. 3ax. 1117 209



TOUT IN-MORIN Nedege, Geologie-Geochimie, Parc Valrose, France

LE CONTEXTE CLIMATIQUE DU SUD-EST DE LA FRANCE PENDANT IE PERMIEN

Les terrains permiens sont bien représentés dans le Sud-Est de
la France, en particulier en Provence.

Les observations de terrain, 1'analyse sédimentologique détaillée,
1'étude des empreintes et traces diverses ont conduit & 71a reconstitution
des milieux de dépdts et permis de mettre en é&vidence les principaux carac-
téres climatiqués qui régnaient alors.

Descendant des reliefs, le réseau hydrographique était développé
(courbes granulométriques de type fluviatile, quartz émoussés luisants,
minéraux souillés), prenant parfois un régime torrentiel (cours d'eau tem-
poraires, grains brisés dans certains secteurs). Dans la plaine, i1 deve-
nait divagant et se dirigeait vers des lacs, des plans d'eau calmes et peu
profonds (développement de calcaires d Ostracodes, de galettes & tiges de
roseaux et analcime) ou des marécages (présence locale de bulle de gaz).

Aux périodes humides succédaient des phases d'asséchement (fentes
de dessiccation). Les pluies étaient soudaines (empreintes de gouttes de
pluie). L'abondance des débris et empreintes de végétaux et des pistes ani-
males prouve que Ta vie €tait développée. Le climat était chaud (hZmatite
abondante) mais non agressif (conservation de galets polycristallins, felds-
paths nombreux). .

Vers la fin du Permien, 1'action du.vent se développe beaucouo,
(quartz éoliens) ; elle deviendra prépondérante au début du Trias (quartz
ronds mats prédominants, parfois dreikanters).

Dans le Sud-Est de la France régnait donc au Permien un climat
chaud mais non désertique, & pluviosités violentes alternées avec des
périodes séches.

TRASHLIEV S., Research Ingtitute for Mineral Resources, Sofia,
Bulgaria

EVAPORITE FORMATIONS IN IRAQ

Evaporites are widespread in Iraq. They occur in the most geologi-
cael series from the Upper Permian to the Pliocene. Some of the eva-
porite formations cover large areas (over hundred thousand sq. km)
as Lower PFars, Gotnia, Adaiyah, Alan, etc., which stretch out of the
Iragi territory. Other evaporite formations are restricted to small
areas about thousands to tens thousand sq. km, as Kifl, Gercus,
Dibs, Satina, etc. Most of them lie in the joint zone of the Precam-
brian African-Arebian Platform and Zagros geosynclinal area (& part
of the Alpine-Himalayan folded belt of Tethys). The thickmess of the
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eveporites varies from several meters to several hundred meters.

The youngest evaporites (in the Dhiban, LowerFars, Upper Fars and
Bakhtiary Pormations) as well as the oldest ones (the Satina Member,
Geli Khana and Kurra Formations) have exposures on the surface. The
reat of the evaporite formations have subsurface exposures only.

The evaporite basing developed during the stable stage of the sedi~
mentary cycles prevail over the btasins formed during the regression
stage of the cycles. In the most evaporitic basins the evaporite
process had reached to the lower stage of salt concentration with
deposition of carbonates and calcium sulphates. A few evaporitic ba-
sins had reached to the middle stage of salt concentration with ha-~
lite deposition. No basin shows full evapoeritic cycle with potassium
and magnesium evaporutes. The presence of evaporites within the most
stratigraphic levels indicates that since the Permian the climate in
the Iraq . area has not significantly changed through geological time
with predomination of aradic conditions.

TWEEDIE, KEITH ALEXANDER McDONALD, General Mining Corporation Limited,
Johannesburg, South Africa

THE DISCOVERY AND EXPLANATION OF BEISA BEATRIX URANIUM AND GOLD MINES
IN THE SOUTHERN EXTENTION OF THE ORANGE FREE STATE GOLDFIELD ) SOUTH
AFRICA

The presence of rocks of the Witwatersrand Supergroup (2300-2900 Ma)
under cover of Karro sediments (Carboniferous-Permian) in the area to
the south of the Orange Free State Goldfield was indicated by geophy-
gics and proved by drilling prior to the Second World War. The search
at that time was for gold deposits, the significance of the accompany-
ing uranium minerslization not yet being recognized. Structural com-
plications, rudimentary knowledge of stratigraphic correlations and
the lack of encouraging gold values resulted in the termination of
the exploration in the early years of the war.

Several unsuccessful exploration efforts were launched after the war
and in 1969 Union Corporation (now par% of General Mining Union Cor-
poration Limited) commenced a drilling programme which located the
payable gold and uranium deposits described below. This success was
due to the unravelling of complicated overfolded bagin edge structu-
res, stratigraphic correlations and understanding of the sedimentary
envirorment hosting the deposits.

Stratigraphic surveying and directional wedging of boreholes for the
solution of fault problems as well as radiometric logging for stra-
tigraphic correlation and monitoring core recoveries are described.
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URIEN CARLOS M., Consultor, y ZAMBRANO JUVENAL J., Univ. Nac, de San Juan
San Juan, Argentina

EVOLUTION GEOLOGICA DE LA LLANURA CHACO-PAMFPEANA

La llanura chaco pampeana se formé como resultado de una transgresifn que origind un
mar epirico durante el Maastrichtiano, seguida por una regresidn iniciada durante el
Paleoceno tardfo, Se origind asi una llanura que perdurd hasta el Oligoceno superior,
cuando comenzd una nueva transgresidn (Paranaense) que dif lugar a uh mar somero  que
persistid hasta el Plioceno inferior., Entonces comenzd la regresifn que did lugar a la
llanura pampeana actual.

Ambas ingresiones cenozoicas depositaron terrenos parcialmente evaporiticos que minera
lizaron los acuiferos profundos de extensos sectores pampeancs.

Anteriormente, durante el Mesozoico, existieron en la regidn extensas cuencas cratdni-
cas, como las del Parand y Chaco, originadas durante el Silirico o Devénico inferior,
o tdfricas, (Salado, Colorado y Macachin) formadas como resultado de los movimientos a

raucanos (143-141 m.a,). Estas cuencas estuvieron separadas por afloramientos de basa
mento suficientemente elevados como para originar conglomerados pedemontanos meso y
neocretdcicos,

En el borde sur existieron cuencas sedimentarias del Precdmbrico tardio y Paleozoico,
cuyos remanentes se encuentran en afloramientos de las Sierras Bonaerenses y en el sub
suelo adyacente.

Datos radimétricos permiten correlacionar las principales fases tectdnicas que afecta-
ron a la regién pampeana con procesos magmiticos en las Sierras Pampeanas y regidn cor
dillerana,

URJEV I.J., KRUCHEK S.A., MOSCVICH V.A.,Institute of Geochemistry
and Geophysics of the BSSR Academy of Sciences, Minsk, USSR

PALEOZOIC REEF-RCCK FORMATIONS OF THE EASTERN EUROPEAN PALTFORM,
WESTERN PART AND THEIR OIL AND GAS CCNTENT

Carbonaceous rocks , a considerable part of which is formed by bio-
morphous limestones and dolomites, are widely represented in the
composition of Paleozoic sedimentary formations (up to 3000-5000 m
thick) infilling the negative structural elements of the platform
(Pripjat trough, Dnieper-Donets depression, Baltic syneclise, Pod-
ljassk-Brest depression, Lublin-lvov trough, etc.). Their main rock-
forming organisms are algee, corals, stromatopores, moss enimals,
crinoids, brachiopods, etc., constituting organogenic structures of
different extent and thickness in the Ordovician, Silurian, Devonian,
Carboniferous and Permian deposits. The character of o0il and gas con-
tent of these reef-rock complexes is shown in the Table.
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Reef-rock complex age

Tlatform structural elements

ol s [ o]l c]r
Fripjat trough (P.t.) 0 0 +cC o+ -
Inieper-Donets depression (D.D.d) 0 0 +3 +CC +CC
Baltic syneclise (B.s.) +CC 48 + - 4
Tublin-Ivov trough (L.L.t.) + 48 +5 + =
"0" - deposits are not detected; "+" and "-" - presence and
absence of reef-rock complex; "CC" - commercial oil and gas
content; "S" - oil and gas shows.

The Ordovician reef-rock complex of the B.s., Devonian one of the
P.t., Carboniferous and Permian ones of the D.D.d. are studied in de-
tail. Thus, in the "composition of the Devonian reef-rock complex of
the P.t. 3 reef-rock oil-bearing formations are distinguished: the
Lower Frasnian composed of zoogenic bioherm and biostrome rock mass-
es, the Upper Frasnian including leaminated limestones with zoogenic-
phytogenic biostromes and banks and the Lower Famennian formed by al-
gal biorythmites. A comparative analysis of studied reef-rock complé-
xes allows to appraise positively the prospects of commercial oil

and gas contents of the Silurian reef-rock formations of the B.s and
LeL.t., 8nd Devonian formations of the above trough and D.D.d.

YPBREB WM., KPYUEK C.A., MOCKBMY B.A., MHCTHTYT reoXyMuy ¥ Treofmsuxm
Axamemmu Hayx BCCP, r.Muwnck, CCCP

PHBOTEHHHE OBPA3S0BAHMA IIAJNEQB0A B3ATIAIA BOCTOYHO-EBPOIENCKOM
IJAT®OPMA M VX HEQSTETASOHOCHOCTE

B cocTape 0CANOYHHX odpagsopaHmii maneosos (momHocTs Io 3 - 5 THC.M),
BHITOJHAKIMX OTPHIATENbRHEe CTPYKTYDHHE 3JEMEeHTH 3amamHo# JacTE Boc—
rTouHo~EB oneficko#t mrardopvs (IlpmmATckui mporud, JHempoBcKko-loHeNKan
BnammHa, banrmiickas cmHexmsa, Ilomiaccko-bpecrckad rnamwHa, JoOMmHC—
ko-J[BBOBCKH TIPOTEG ¥ Lp.) IEPOKO NPENCTARIEHH KapPGOHATHHE NMODPOTH.,
3HAYUTEJBHYRD YACTE KOTOPHX COCTABJIANT OMOoMOpPHHE M3BECTHAKU U NOJI0-
MATH. VX OCHOBHHME NOpONOOGPASYKIEMM OPTaHMBMAME SRIANTCA BONOPOCJH,
KOpaJlmH ,, CTPOMAaTONODH, MIAHKK, KDHHOHNEeM, OpaxuomoiH X Ip., CO3Tanime
OPT'aHOT'eHHHE NOCTPOiKY pasJuyHOff NMPOTAREHHOCTH ¥ MOWHOCTH B OTJOXE—
HAAX OpPNOBHKa, CHJIypa, JeBoHa, kaploHa m mepmm. Xapakrep HedrerasoHoc-
HOCTH STHX DUDOTEHHHX KOMIJIEKCOB TDUBENEH B Tadimle.
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CTPYKTYDRHE BJGMEHTH 8DACT DWHOrEHHOTO KOMILIGKCA

i i o | s p [ ¢ [ »

[pmmaATckuit nMporuc (o] (6] +IH + -

IHenpoBcko-JloHenKaa BIANAHA 0 0 +1 +H +IH

Banrmilckas CHHERJM3A +IH +1 + - +

JiodmHCcKo-JIbBOBCKEA MPOTHEG + +IT +II + -
llpumedanre. o - OTJNOXSHMA OTCYTCTBYDT; + ¥ — - ODHCYTCTEAE H

orcyrcTBre prfioreHHOTo Kommwnexca; [[H - mpoMumesHas Hejreraso-
HocTh; [I - HedrerasomposBIEHUsN.

HamGonee maydyeHw OpHOBHKCEHE prdoreHHul kxommaexc BanrTmitckolt cHHerm-
3H, NeBoHcKmi IlpunmATCKOrO mpOTHOA, KAMEHHOYTOJBHHN M mepuckufl [Hempop-
cko-JloEenxeft EnamuHN. Tak, B COCTABE NEBOHCKOTO DHPOI'EHHOTO KOMILIEKCA
[pymATCKOr0 NPOTHGA BHASAADTCA 3 PEPOTEHHHX HEHTEHOCHNX HOPMAIEHM: S00~
TeHHHX OHOTepMHNX ¥ CHOCTDOMHHX MASCCHBOB HEXHEro (ipaHa, CJOHCTHX H3-
BECTHAKOB C 300T'eHHO-(DHTOTEeHHHMEH CHMOCTDOMEMM ¥ OaKkaMy BepxHero dpa-
Ha, BOIOPOCJEBHX CHODHTMETOB HWEHETO (ameHa. CpapHWTENEHHI aHANM3 pac—
CMOTDEHHHX DHHOT'EHHHX KOMILIEKCOE MO3BOJNSET NOJORMTENEHO OLEHHBATH D=
CHEeKTHEH mpoMHIUIeHHO! HefrerasoHOCHOCTE pEPOTeHHHX o6pasoBammit cmiypa
Banrmitcrofi crEerymMsy ¥ JOGIMHCKO-JBEBOBCKOTO NPOTHOA, NEBOHE HA3BAHHO-
T0 Iporuda M JHempoBCKO-lOHEeIKO# BIAIMHH.

USENKO V.P., CHIGRIN R.G., Institute of Geological Sciences, The Uk-
rainian SSR Academy of Sciences,USSR

FEATURES OF LAGOON SEDIMENTOGENESIS OF THE NORTH-WESTERN BLACK SEA

The: north-western Black Sea situated in the arid zone is characteri-
zed by the wide development of lagoons of different gene&in: those
resulted from flooding with sea the lower parts of river valleys (li-
mans), ingression in depressed coastal sections and/or separation of
water areas by accumulative bodies (bays). The genetic non-uniformi-
ty is related to peculiar lagoon sedimentogenesis., Considered here
are the Dnepr-Bug and Imestr limans, Egorlyk and Tendra bays.

The limens are charascterised by a rich supply of continental materi-
alg, mobilized over vast catchment areas in humid zone. They feature
flood, surge and compensation currents, considerable hydrochemical
gradients. Such an environmgnt leads to longitudinal granulometric
zonation of floor beds in the Dnepr-Bug liman caused by drainage fi-
lamented flows, and cross early-diagenetic zonation resulting from
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the length of contect of the different-salinity waters with the bot-
tom. The cross grannlometric zonation in the shallow Dnestr liman is
not typical because of the turbidity even in relatively calm waters.
As the catchment area of Egorlyk and Tendra bays are localized in
the narrow strip along the periphery of water bodies, the resources
of allochthonous sediments are very poor and mainly of abrasion and
eolian origin. The hydrodymamic regime is determined by wind-genera-
ted, surge, currents and wave fields;hydrochemical - by sea water
compogition, its evaporation and cooling. This enviromment is supple-
mented in Egorlyk bay with cjclonic circulation of waters in its cen-
tral part leading to shell field in this zone and to dispersed matter
transported to the periphery; in Tendra bay, it is increased accumu-
lation of dispersed matter supplied in a suspension togetﬁer with
sea waters by storms.

-

YCEHKO B.I., WAI'PVH P.T'., MecTHIyT reosormweckmx Hayx AH YCCP,
r.Kees, CCCP

OCOBEHHOCTH JIATYHHOI'0 CENVMEHTOITHESA CEBEPO-SAIAIIA YEPHOT'0 MOPA

Ina cepepo-sanmaza YepHOTO MOpHA, [BCHNOJOXEHHOTO B ADUIHOA BOHe, Xapar-
TePHO NMEPOKOEe DPasBETHEe JIATYH pasJMYHOTO I'eHesHCa: BOSHMKIMX B DesyJhb-
TaTe NONTOIIEHES MODeM HUEHMX uacreit DewuHHX NOJME (JMMAHH), MHIDECCHM
B NOHEXeHHHe NpEOpeXHHEe YUACTKE M (WiM) OTYWIeHEHEA aKBATODHE aREyMy-
JATEBHEME TejavE (3ajmBH). OTMevueHHas TeHeTHYIeCKadA HeONHODOIHOCTH CO-
npAXeHa ¢ OCOOEHHOCTAME JATYHHOT'O CeNEMEHTOTeHesa. PaccmaTpupanTCdA
Inempo-Byrckuit B JHecTpoBcKuit JuMiEN, Eropimikmit @ TesXPOBCKEH 387UBH.

JlEMEHEH XapaKTeDHSYOTCHA MONHHM NDABHOCOM EEMECTE KOHTHHeHTaNBHOI'0
OPOMCXOENEHEs, MOCEIM30BAHHHX HA OOIMPHEX INOmANAX BOXOCOOPOE, pacmo-
NOXEHEHX B TyMEAHO# B0Re. MM OpECYII DaBORKOBHE, CTOHHO-HATOHHHE H
KOMNeHCATHOHRHEe TeYeHHEA, SHAURTEJEHRe T'DAIMEeHTH COJeROCTHE Box. OcHoB-
HHM pesyJbTATOM TaKoff OGCTAHOBKE ABJAOTCA CHOPMEPOBAHEAR CTOKOBHMH
CTDPYHHEEME TEUeHHAMH OPOJOJBEAA I'DAHYJIOMeTDEYecKas S0HANBHOCTE NOHHHX
ocamkop JIEenpo-Byrckoro JEMSpa ® NONepedHasd paHHeIMareHeTUYecKasd 80—
HAJBHOCTE, OCYCJOBJEHHAS NDONOJEMTENEHOCTED KOHTAKTa ¢ JHOM BOX pas-
JEYEOl# COAGHOCTH. JUiAd MeJROBOIHOTO J[HeCTPOBCKOTO JEMAHA NPONOJABHAA
TPREyJIOMETPEYECKAd 30HAJEHOCTH He BHDaXeHA B CBASH C NOCTOAHHHM
BSMYUEBAHEEM OCAJEa JaXe OPH HeOCOJENOM BOJHEHHH.

Jas Eropisngoro # TeHEpOBCKOTO B8JEEBOE, WIONAIE BOJOCCOPOR RKOTO*
PHX JIOK&JHB0BAHH B ysFoil mojoce mo nepufepHE EONOEMOE, PECYPCH aJUIoX-
TOHHOT'O OC&TOYHOTO RemMecTBa BeckMa OTI'DAHMYEHH M MMenT NpedvMymecTBeH-
HO adpasHOHEOe ¥ 50J0BOe NPOHCXOXIeHEe. I'MADOIMB:MmuecKuil Dexum onpe-
JieJAeTCS BOTPOBHME, CTOHHO-HATOHHHEME TEeYeHRAME B OJHOBRHM NOJNeM, I'i-
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IPOXHMMHYECKUA - COCTABOM MODCKUX EOI, MX UCNADEHHeN M OXJAXIeHMEM.
Takaf ofCTEHOBKE KOHKDETHIMPYETCA B ETODJIHIKOM SaiMEE NMEJIOHAIECKHEM
KpyToBOPOTOM BOX B er0 LIEHTDANEHOM 4YaCTH, Belyumy ¥ GODVMDOBSHED B
9TO#l 30He DAKYWedYHOTO NOJA ¥ BHHOCY IMCHEeDCHOI'0 MaTepHasa Ha nepade-
pup; -B TeHNpOBCKOM 3alMBe  HAKOIJIEHWEM OOBHWEHHHX CONepEaHuMil Imc-

ODepCHOr'0 BemecTsa, NOCTYNAMNETo B ero mpeleldH BO B3BEWEHHOM COCTOAHME
C MODCKEME BOJEMY B TEDPUONH MTOPMOEHX HATOHOB.

VALLONI RENZO, Insituto di Petrografia, Universita d4i Parma,Parma,
Italia

ACTUALISTIC APPROACH TO THE PROVENANCE 5TUDY OF TURBIDITE SANDSTONE

As a result of the coring of the present continental margins
and consequent microscopic study of turbidites, about 500 individual
analyses have been recently published;' Framework components were
detailed to the level of primary ( Q # L ) and secondary ( C/Q, P/F,
Lv/L ) parameters.

Four fundamental types of source areas can be distinguished;
they represent provenances which are largely coordinated with the
schemes previously proposed by Crook, 1974 (S,E.P.Ms S,P, 19), and
Dickinson & Suczec, 1979 (A.A.P.Ga).

Other important results from molern turbidites are:

1. QFL fields of each fundamental sohrce area overlap markedly; thus,

secondary parameters are commonly needed to detect provenance,

2. Feldspathic compositions in ths 030_70 F20_50 L0_30 field may be
difficult to interpret in terms of provenance,

3. Sands in which grain proportions have been strongly modified in fa-
vour of resistates during transpert cluster in the Q-rich (>60%)field.
4, The Q/F ratio is a provenance index as efficient as the commonly
used F/L ratio is,

5. Carbonate (terrigenous) grains mixing with cratonic siliciclastics
do not obscure the actual (arkosie) provenance which is still reveal=-

ed by typical secondary parameters,

6, Chert grains are very poorly represented in deep-sea sands, Thus,
the problem of their assignment to the compositional variables is

less relevant for tarbidite than for marginal marine deposits,
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VARRAVSKY V.G. ,Inatitute of Teotonics and Geophyslos of the FPar East
Scientific Center of the USSR Academy of Scieneou,Khabarovsk,IJSSR

EVOLUTION OF CENOZOIC SEDIMENTARY BASINS IN DIFFERENT GEOLOGO-
STRUCTURAL REGIONS OF THE SOVIET FAR EAST SOUTH

The following sedimentary basins are distinguished: basins with
folded basement of old platforms and massives,Mesozoic folding,volca-
nic belts and juncture zones of these regions; unilateral simple and
complex grabens, tectonic, erosiomal-tectonic and volcano=-tectonic;
bilateral symmetric and asymmetric grabens; calderas of subsidence
and isometric blocks of subsidence, Tectonic basins are typical for
Mesozoic folded regions, erosional-tectonic - for old platforms and
magsives, volcano-tectonic - for volcanic belt region.

The beginning and evelution of sedimentary basins took place suc-
cegsively from margins to inner parts of median massives and in the
gsouth-north direction - in the regions of Mesozoic folding and vol-
canic belt.

Impulses of tectono-magmatic activity, coincided with periods of
Alpine folding manifestation, were typical for the history of basins
evolution. Their form and intensity of manifestation are various in
basins of different siructural-facies zones.

In direction from intracontinental geologo-structural regions
with old and hard basement to the zones with more young and mobile
folded basement of marginal seas there is a general thickening of se-
dimentary deposite and separate stratigraphic units, the increase of
rock litification and carbonification and quantity of elementary '
cycles. The rock bedding became more steep, types -of rocks, facies
and concretions - more various, the influence of volcanism - more
important.

Paleogene and Neogene sedimentary basin deposits of median mas-
sives compose platform complex, and in Mesozoic folded area - Oroge-
nic (Late Orogenic) one. In the first case they overlap with washout
Mesozoic orogenic assemblages, in the second - Late Paleozoic and
Mesozoic geosyncline ones.

BAPHABCHUI B.T'., HHcTuTyT TexToHMkM M reopusuxu [BHL Aramemun Heyx
CCCP, r.Xa6aposck, CCCP

PA3BUTHE KAMHO30MCHMX OCANOYHHX BACCEfHOB PARIWYHHX I'EQJIOI0-
CTPYKTYPHHX OBJACTER DI'A COBETCKOI'0 JAJNBHEI'O BOCTOKA

BugenanTcR GacceliHu;cO CRAANUATHM OCHOBaHMEM ApeBHUX nuardopu u
MACCKBOB, M@3030M[, BYJIKAHMUECKOr'O MOACA M 30H CTHKOB 3THX oGXacTeli;
TEKTOHHYECKHE, SPO3HOHHO-TEKTOHHUECKME W ByJNKAHO-TEKTOHNUECKHO;
rpaGeHs OJHOCTOPOHHWE MPOCTHE M CJHOXHHe, ABYCTOPOHHHE CHMMETDMUHLE
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W ACHMMETDWYHHE, BYJIKASHO-TEKTOHMUECKMe, KEAbJEpH MPOCEeNAHMA, H30-
MeTpuuHee GIOKM morpymeHms. TexToHHueckue OacceliHy XapaxTepHH QAR
06nacT¥ Me3030MJ, SPO3HOHHO-TEKTOHMUECKMe - QAR APeBHMX MIATHODM M
MACCHBOB, BYNKBHO-TEKTOHMYECKHe - A OGXACTH BYAKSHWUECKOr0 Nosca.
3aXoXeHHe ¥ PASBNTM® OCANOUHHX GacCelHOB NPOMCXOQMIO MOCHENOBATeNb-
HO OT OKPANH K BHYTPEHHUM WACTAM CPE[MHHHX MACCHBOB W C NP8 HA Ce-
pep - B OONACTAX ME3030MI ¥ BYNKAHWYECKOr'O MHOfAca.

B mcTopuy paspuTMA GAcCCENHOB MMENM MOCTO MMITYNbCH TEKTOHO-MAI'MATH-
4YecKoi! aKTMBHOCTH, COBNAJADEHE C NepHOjaM¥ MPOABNEHMA (a3 ANbMHMi-
ckoit cknagyaTocTH. DOpMH ¥ MHTEHCHBHOCTb MPOABJEHHA HX B (GacceliHax
PASAMYHEX CTDYKTYPHO-(DAaIMANBHEX 30H peSIAYHH.

B HanmpaBleHWM OT BHYTDHMATEDMKOBHX '@0NOr0-CTPYKTYPHHX ofaacre#t c
JIPeBHHM ¥ XECTKUM OCHOBAHMEM kK 30HaM ¢ Goxee MONOIEM u Goxee moj-
BUXHEM CKJIS[UATHM OCHOBAHMEM OKDAMHHHX MOpei NpOMCXOAUT yBEeAWUeHHe
ofme} MONHOCTH OCBAOUHHX OTHOMEHW)i M OTASNbHHEX CTPATHIDAPHYECKMX
noapaspeneHuit, creneHu AUTHOUEAIMK NMOpON M yraefukauuu yrieft, yBeau-
UMBAETCA KONMYECTBO SJAEMEHTADHHX LMKIOB, MEHADTCA HA Golee KpyTona-
papmuit xapakTep 3&NeraHus nopoj, 6olee pasHOOODASHHM CTAHOBUTCA HA-
60p TMHOB NOPOM, (amuit W THNOB KOHKpeUMit B HHMX, CyMECTBOHHe® BIMi-
HHMEe BYNKBHM3MA.

[laneoreHoBHe M HEOr'@HOBHE® OCAJOUHHE OTIOREHHA GAccefHOB CpeAMHHHX
MACCHBOB COCTABIADT ILIMTHHA, & Oo6I2cTH Me3030/cko#f CRIANUATOCTH -
oporeHHu# (nosgHeoporeHHu?) kommiexc. B mepBoM cayduae OHM Hecoriac-
HO,C PA3MHBOM NepeKPHBANT Me3030ficKMe OporeHHwe, & BO BTODOM - MO3J-
HEeNaXe030#CKWe ¥ Me3030/icKHe reoCHHRIMHANDHES M paHHeoporeHHwe o6pa-
S0BAHUA.

VENEVA R,S.,GEORGIEV G.R.,NICOLOVA L.G.,Institut scientifique de
recherche de ressources minerales,Sofis,Bulgarie

PROCESSUS DE LITHOGENESE DES SEDIMENTS MESOZOIQUES EN BULGARIE DU
NORD ET LEUR ROLE LORS DE LA FORMATION DE RESERVOIRS DE PETROL ET
DE GAZ

Les roches mésozoiques é€difient une partie importante de 1a couver—
ture sédimentaire de la plate-forme de Misie et du Predbalkan.Les
processus de leur lithogentse font 1’objet de recherche aucours

des 20 dernitres ennées,en rapport surtout & 1'estimation de 1la
perspective pétrolifdre-gazifére de la Bulgarie Septentrionale.

La sédimentation dans les bassins péndant le Trias et le Ju-
ragsic Supérieur-ls Craie Inférieure s'effectue sous un climat ar-
ride,tandis que celle,aucours du Jurassic Inférieur-Jurassic Moyen
et la Craie Supérieure - dans les conditions d’un climat humide.
Lora du dévéloppement des differents bassins,leur évolution passe
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per un certain nombre de stades - de le transgression & la regres-
sion et 1'émergence.De cette évolution et des particularités du mi-
lieu ginérateur propres & chacun des bassins,en resulte la diversi-
té des formations sédimenteires,les nombreux lithofacies et les
bagsins naturels,qui different par leur genese,morphologie et cea-
pacité.

Pendant les étapes svancées de 18 lithogenese / diagenbse,ca-
tagentse et paleohypergenese /,en fonction des processus de compac-
tion et de décompsction,de précristallisation et de dolomitisation,
de minarogenbaa autogene ou bien de la di:aniutioh et de la lixivi-
ation,les propriétés comportant la capacité et 1l’effet de filtra-
tion des rochee,ont subi une modification assez importante.En effet
tout ceci a contribué & la formation,& present,de couches imperméa-
bles et de collecteurs.Les resultats,obtenus & partir des recher-
ches effectuées,font preuve,que dans des conditions thermobarigues
équivalentes,l’intensité de la tendance aux changements -dépend de
la composition mineralogique et petrographique des roches,de leur
structure et texture,de la comvosition des fluides et de 1’isola-
tion hydrogéologique du sysf?ne.Les sédiments mésozoiques ont gar-
dé une partie de leurs traits et proprietds d’origine,malgré le de-
gre de leur changement postsédimentaire.

VERZILIN N.N., Leningrad State University,Institute of Earth Crust,
Leningrad, USSR

CLIMATIC AND BIOLOGICAL FACTORS OF REDCOLOURED FORMATIONS EVOLUTION

To formation of redcoloured deposits are favoured : insignificant

burial of organic matter, high alkelinity of depositional medium,
hot climate.Some of these conditions are realised more often in the
intercontinental basins of arid zones.In such environmental condi-
tions quantity of buried orgenic matter was insufficient for redu-
ction of ferric iron, as far as source areas did not supply sedi-
ments with it, and bioproduction of basins themselves was low. Low
production of basins was occasioned, in general, by deficienty in
soluble pottashium, delivery of which from source area rocks was
difficult under arid climate conditions because of specifity of
weathering and absence of vegetation, which increases obundantly
sharply its migration. Similar conditions, as regard to burial of
organic matter, existed in intercontinental basins of humid zones
from oxide atmosphere rise in Pre-Cambrian and up to the appearen-
ce of vegetation on Land., It was not accidentally, that Pre-Camb~
rian redcoloured sedimentary areas situated chiefly in humid zones.
From Late Oligocene, as a Tesult of intensification of atmosphere

circulation and moisture transportation, abundance of interconti-
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nental basins dininished,and role of water from humid areas incre-
ased, Accordingly, entrance of gllochthornous organic matter and so-
luble potassium increased.Both factors caused the forcing of or-
ganic matter burial, that prevented to redcoloured deposits forma-
tion. The appearence in Cenozoic of extensive spaces of fresh and
even rigorous climate prevented it too,

BEPSWMH H.H., Jllermerpanckmft rocymapcTBeRHH# yHmBepcureT, YHCTHTYT
3eMHoilt xopH, r. Jenmarpaxm, CCCP

KIVMATAYECKUE ¥ BAOIOTVYECKUE CAKTOPH DBOMOMY OBPA3OBAHUA
KPACHOUBETHHX OTJIOKEHU{

06pasoBaHd® KPACHOIBETHHX TOJI CHOOCOGCTBYNT HE3HAUATENBHOE 38X0po-—
HEHHWE ODTAHWUYECKOTO BEMECTBa, NOBHMEHHAA WEJOYHOCTEH CPEeNH OCANKOHAa-
KON/ZIeHAA, XApKnd KidmaT.COBMECTHO® NDOSBIEHME BTHX yCJOBAZ peannso-
BHBAJIOCH Jame BCEr'0 BO BHYTPAROHTHHEHTAJBHHX BOIOEMAX SDANHHX SOH,.
B Taxmx 0GCTAHOBKAX OCHYHO NPOMCXONMAIO HENOCTATOYHOE IjA BOCCTAHOB-
JIeHNA OKHCHHX opM Xele3a 3aXOPOHEHHEe OPraHmYecKOTO BemecTsa, OO~
CRONEKY C BOINOCGODOB €ro NMOYTH He MOCTYymano, & GHOJIOTHYecKas Mpony-
KTABHOCTE CAMMX BONOEMOB Ouia Huskoit. [lociemsee, BEDOATHO, B OCHOB-
HOM. BH3HBAJIOCE HEJOCTATKOM PACTBODEHHOTO KAMMA, BHCBOGOKNEHHE KOTO-
pOTO M3 TMOPON BONOCOOPOB GHJIO 3ATDYNHEHO B YCAOBMAX ADHIHOTO RIMMA-
Ta W3-38 CHEIEfWKA BHBETPABAHWA A HE3HAUMTENHHOTO DACHpPOCTDPAHEHHR
Ha cyme pacTeHH, pe3Ko YReJINUMBAKIMX €ro MATDAIMD. CXOIHHE YCIOBHH,
B CMHCJIE 32XOPOHEHMA OPTAaHMYECHOT'O BemecTBa, CYMECTROBAIM X BO BHY-
TPEKOHTHHEHTAJNBHHX BONOEMAX TYMHIHHX 30H MOCHE BO3HAKHOBEHEA B LO-
KeMOpHM OKMCIMTeNBHO# aTMocdiepH M BILIOTH IO MOARIEHNA HA Cyme pac-
TATEJALHOTO NOKpoBa. He cayuaftHo, moremOpmiickAe OGAECTHE KpPACHOIBET-
HOlt cemMMERTAIMM NpPEMMYUIECTBEHHO DACHONATANNCE B TYMAIHHX 30HaX. C
TO3IHETO OJNUTOIEHa BCJAENCTBHE YCHISHEA aTMochepHO} IMpKyLAH B
BIAroNepeHoca paclnpocTPAaHeHHOCTh B SPUNHHX 30HAX BHYTPHKOHTHHEH-
TAIBHHX BOZOEMOB YMEHBUATACH ¥ B HEX YBEJMYATACH PONb BOX, [PUHOCH-
MHX B3 TyMELHHX o6nacTe#., COOTBETCTBEHHO BO3POCAO NMOCTYIIEHHE B
BONOEMH &JUIOXTOHHOI'O OPTAHMYECKOT'C BemecTBa ¥ DACTBOPEHHOTO Kaimd,
To m npyroe OGYCAOBHIO YCHJIEHWE 32XOPOREHNS OPTAHWYECKMX BEmMECTB,
9T0 CTAI0 IPenATCTBOBATH OGPA30BAHND KPACHOIBETHHX OTIOREHHH. JTOMY
Ke NpenATCTBOBANO M NOARIEHWEe B Ka#¥HO30e OCHMPHHX 30H MPOXIANHOTO B
Iaxe CypoBOTO KIMMATA.
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VICZIAN, ISTVAN, Hungarian Geological Institute, Budapest, Hungary

CLAY MINERALOGY OF TERTIARY MOLASSE-TYPE BASINS ADJACENT TO THE
ALP-CARPATHIAN SYSTEL

Clay minerals of two typical molasse-type basins, the Pannonian
Basin /Miocene to Pleistocene/ and the South German Molasse Basin
/Oligocene fo Tortonian/ were investigated. The regularities of the
composition and formation of fine-grained clastic rocks /marlstones,
siltstones and claystones/ are similar:

1. Clay minerals including mixed-layers are mainly detrital. Their
type and composition depend on variations of the source material
and burial diagenesis.

2. In the clay fraction of normal clastic sediments mixed-layer
illite/smectites of high smectite proportion /80 to 100 per cent
as determined by the method of Srodon, 1980/ are the main mineral
components,

3. High amounts of pure smectite indicate volcanogenous material of
mainly acid composition.

4, High kaolinite contents usually occur on the basis of the marine
stratigraphic sequences and represent reworked material of the
continental weatnering crust of previous intensive kaolinization
periods. Expanded mixed-layers are absent in these sediments even
at shallow burial depths,

5. The original composition is modified as a consequence of burial
diagenesis in deep partial depressions, The transformation of
mixed-layer illite/smectites proceeds in a relatively narrow depth
interval. Above and below this transitional zone composition and
layer sequence remain practically unchanged /80 to 100 per cent,
random and 10 to 20 per cent, ISII-type, respectively/. There are
individual variations-in the depth of the transitional zone
depending on the thermal history of subsidence /2.1 to 3.5 km for
20 per cent smectite proportion/.

VINOGRADOV C., POPESCU M., Research and Designing Institute for 011
and Gas, Bucharest, Romania

CARBONATE FACIES IN THE MOESIAN PLATFORM PALEOZOIC (ROMANIA)

The drillings carried out on the Romenian territory of the Moesian
Unit pointed out the exlstence of a Givetian-Dinantian carbonate
platform. Stratigraphically, it is framed between the black shales
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with trilobites, graptolites, tentaculites, brachiopods, conodonts
of Silurian-Eiphelian age and the Namurian-Westphalian paralic depo-
sits.

The Givetian-Neodevonian carbonate sediments belong to a typical
inner platform domain, where the following enviromments can be dis-
cerned?

- supratidal (laminated mudastone facies with amhydrite nodules, Cha-
raceans, ostracods, plant remains, laminated dolomicrites with an-
hydrites);

= intertidal (stromatolitic wackestone facies, peletal wackestone-
-packstone with fenestral structures, crinoidal packstones, stroma-
toporoid tabulate boundstones, dolosparites);

- subtidal (bioclastic wackestones facies with crinoids, brachiopods,
lamellibranches, foraminifera, calcispheres, peletal packstone and
graingtone with crinoids, onkoids, algal biscuits, Dasycladeceans.

The Dinantian carbonate sediments belong to an open marine domain
of outer platform, showing the following facies: bioclaatic pack-
stone and grainstone with brachiopods, crinoids and bryozoans, Tubi-
phytes, Moravamminidese, foraminifera; boundstone with stromatoporo-
ids, tabulates, rhodophyceae; spiculitic wackestone. In the litto-
ral zones, a gradual transition to an inner platform domain is to be
noticed (wackestone and packstone facies with foraminifera and Dasy-
cladaceans, dolosparites).

The time and space distribution of the facies and sedimentary en-
vironments offer the necessary pre-requisites for the reconstruction
of the evolution stages of the Givetian-Dinantian epicontinental sea.

VOROS, ATTILA, Paleontological Department, Hungarian Natural Hist.
Museum, Budapest; HORVATH FERENC, Department of Geophysic, Eotvos
L.University, Budapest; CALACZ ANDRAS, Department of Paleontology,
Eotvos L.University, Budapest, Hungary

FACIES ANALYSIS AND MESOZOIC PALEOBEOGRAPHY OF THE BAKONY MTS.,
HUNGARY

The Bakony Mts. in the Pannonian basin represents a continu-
ation of the Alps toward the inner West Carpathians. Facies analy-
ses and interpretations were made on the marine sedimentary rocks
of a cycle from the earliest Triassic overall transgression to the
Middle Cretaceous gemeral uplift. Triassic carbonates, which com~
formably overly Upper Permian red aand‘atonea. show gradual increase
of depositional depth, with a maximum /few 100 metres/ in the Car-
nian. This basin was then filled up, and the Late Triassic and
earliest Jurassic was dominated by thick platform carbonate forma-—
tion /Hauptdolomit and Dachsteinkalk/. This carbonate platform was
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disintegrated by block-faulting from the Early Liassic onwards. The
Jurassic and Early Cretaceous was characterized by differential
subsidence, horst and graben bottom topography and related sedimen-
tary sequences. The Early Cretaceous pelagic sedimentation dimini-
shed the morphological differences and the water-depth became prog-
ressively shallower up to the Aptian. Break in the sedimentation,
deformation, and subsequent bauxite formation indicate the termi-
nation of this marine evolutionary cycle.

Sedimentation and subsidence rate analyses suggest, that the
Mesozoic history of the Bakony Mts. can be explained in terms of
passive continental margin evolution. Paleogeographic reconstruction
shows, that the Bakony Mts. belonged to the Periadriatic region of
the Tethys, and developed within the Southern Alpine paleotectonic
realm.

vozZKROVK A., D.Star Institute of Geology, Bratislava, GSSR

LITHOFACIES OF VARISCAN MOLASSES OF THE WEST CARPATHIANS

On the bagis of lithology of sediments, geometry of lithosomes, ty-
pes of sedimentary texture, content of fauna and flora, seven litho-
logical amsociations were distinguished in Variscan molasse formati-
ons of West Carpathians, divided more in detail into subassociations.
The Variscan molasse formations are mainly compoged of clastic 1i-
thofacies, which are of shallow-marine, deltaic, alluvialor alluvi-
al-lacustrine origin. In conposition of sediments clastic material
derived from an own folded geosynclinal zone, from synsedimentary
volcanic centres and tectonically activated older granitoid and high-
1y metamorphosed substratum taking part.

Synsedimentary tectonic activity is reflected in the megacyclic
structure of sedimentary formations and pulsating, often several-
-phase character of synsedimentary volcanism.

The Variscan molasses of the West Carpathians display polarity in
space and time. Their development in time and space was directly de-
pendent on the tectonic regime during the Erzgebirge, Asturian /?/
and Saalian phase.
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VKANA, KAMIL, D.,Etﬁr Institute of Geology, Bratislava, Czechoslo-
vakia

TRANSFORMATION TENDENCY OF THE WEATHERING CRUST DEVELOPED ON THE
WEST CARPATHIANS CRYSTALLINICUM /SLOVAKIA/

The West Carpathians' crystallinicum is formed mainly by grani-
tes, granodiorites and crystalline schists. In the process of their
chemical weathering it comes to hydrolytic dissociation of alumosi-
licate minerals. One part of the substances generated by this pro-
cess gets to the solution and the other one remains on the place as
a mineral residue, By means of X-ray analysis, DTA and electron mi-
croscopy there was stated a prevalence of hydromical weathering cru=-
sts in the studied area, This paper deals with the study of thermo-
dynamic dependences in the system rock-water from the hydrogeochemi-
cal point of view. Results of the chemical analysis of spring waters
were treated by means of the standard method of hydrogeochemical in-
terpretation and then applied to the probleme of weathering,

Results obtained may be summarized as follows:'

-The mineralogical character of the clay fraction of the weathe=-
ring products and soils in this area reflects the tendency of bisial-
litization /formation of illite, montmorillonite, chlorite/.

=The thermodynamic analysis of granitoid weters indicates rather
a theoretical tendency of monosiallitization /formation of kaolini-
te/ in the weathering process,

=The contradiction mentioned above reflects the fact that mineral
products of weathering are not in the geochemical equilibrium with
hydrological and hydrogeochemical conditions in the weathering zone,
Geochemical equilibrium in the system primary mineral - secondary
mineral - liquid phase could be established only in.thin cracks and
breaches of minerals. This explanation was confirmed by the study of
molecular ratios /R, RK' L and Ry - in the sense of G, Pedro and Y.
Tardy/ which has revealed the bisiallitizetion tendeney during the
weathering process. The fact was taken inte account that dilution of
ground water because of permanent supplement by rain water caueses
the decresase of pH values of ground water in comparison with pH va-
lues, which could be expected in the actmal envinrenment of mineral
creation, But the dilution mentioned above has practically no influ-
ence on the molecular ratios of the main eomponents /Ca, Mg, Na, K/
in the ground water. In this way, the study of ratios L, Rp gives
more reliable picture of the character of rock weathering in the
studied area.

The conclusion wes made that the hydromical weathering crust
is not stable under present conditions and the speculation was pro=-
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nounced that this weathering crust is in a state of relaxation, pro-
bably due to tectonic-climatic changee which happen during the Quar-
ternary period. :

VYITZAN I.A., Tomsk State University, Faculty of Geology and Geophy—
sics, Tomsk, USSR

Ways and methods of facial and genetic analysis of rock-layer asso-
ciations of different rows are used more often during geological stu-
dies research; they show their connection with system layers of mat-
ter structure organization (MSO). At present scientists are able to
distinguish 5 levels MSO hierarchy in the Earth stratisphere: I-mi-
neral; II-rock; III-superrock; IY-formational; V-subenveloping.Each
of them is respéctively characterized by inherent typical bodies -
the carriers of the definite MSO levels. Any kind of mineral is the
body for the mineral layer while different layer and stratum modifi-
cations are such bodies for the rock layer. For rock level - diffe-
rent modifications of stratabeds. For superrock - packages, packets
and subsuites which are different as to their complexity and scale,
For the formational - still more complex stratified rock layer com-
positions in the form of suites, series, parts. The subenveloping
layer includes such associations as systems, groups and their rows,
It follows from the idea about form and content unity that any type
of geological exogenous bodies is the carrier of not only the defini-
te form but indefinite signs of their formation conditions as well,
The matter containing part of these bodies shows their inherent faci-
ons the properties of which are in the rocks.Genetically the close
totality of facies is a facial complex which are higher as to their
hierarchy and are formed within the limits of superrock MSO level
layer, The sum total of closely conmnected facial complexes has a ge-
netic connection with substantiated bodies of such class rank as
geoformation. Here one can see spartial-temporal relations of the gi-
ven double-united formations. The genetic types of sedimentary depo-
sits are polyfacial as to their composition and structure and are
between facies and formations in the table of ranks, They can mani-
fest themselves both as single facies, which is rather seldom, or as
substantial parts of formations. On the whole they correspond to fa-
cial complexes nearer,being by that rather spacial than time unity.
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BHIIIAH U.A., ToMckmit rocynapcTBeHHHE YHWBELCHTET, I'e0JOTO-Teorpapn-
yecknit paxyasTer, T.Tomck, CCCP

0 COOTHOUEHMM QALMH, TEHETHYECKIX THIIOB M GOPMALVA C CHCTEMHHMU
YPOBHAMM CTEYKTYPHO! OPTAHMBALVM TIOPOIHO-COJEBHX COOBIBECTB

B reomorayeckux MCC/AeLOBEHMAX HAXONAT BCe 0086 IMDOKOS HCIONb30BE—
HHE OpAeMH B METONH (faumajspHOr0 X IeHETHYECKOT'O aHAaNM38 MOPOIHO- CO=
A8BHX COOCHECTB PASAMYHOI'0 PAHIA,0TPaRaldX CBASH WX C CACTEMHHMA
JPOBHAMA CTPy«TypHOR opranmsanuu BemecTsa (COB). B HacTosllies cBpeMA
B crparacdepe 3eMIA pasamdaaTCA AEPADXMA A3 NATA ypopre# COB: I-wm-
HepansHOro; IH-mopomHoro; ll-HamgnmopomHoro; IY-jopmamdoHHOTO 4
Y-cyGodonogeqynoro. COOTBeTCTBEHHO KakN# A3 HAX XapaxTepU3yeTCA HpA-
CymAMA eMy TAIOBHMA TeJiaMi — HOCATE/NAMA OmpaeneieHHHX yposHe#d COB,

JJ MAHEDANBHOTO yDOBHA TEKAMA Te/laMd ABAAOTCA BCE DPASHOBALHOCTA MHA~-
HEepAJIOB ; [JIA MOPONHOIO — pasluyHHe MONMEAKAalAM Cl0eB, MAACTOB; NAA
H&NIMOPONHOT'0 — PA3HNE [0 CAOKHOCTA A MacmTady OaxkeTH, OAYKA, HONCBA=
TH; I1A GopMainMOHHOrO - eume Go/ee CAOXHHE CTpaTHiAOIADOBAHHHE HOpPOHN-
HO-CJIO8BHE KOMIO3MIMA B fopme CBAT, cepult, oTmezoB. CyGoGonoueynstt
ypOBeHB BKJAKYE8T TAKME COOOWECTBA, KAK CHCTeMH, IDyNlH A AX pAmH, Me-
XOOA A3 mpencTaBAcHAN O emMHCTBE OpMH M COLEpRaHMA, CAeLyeT, 4TO
JioOHe THIH Ie0JIOTAYECKMX 3K3OI@HHHX TeJ - HOCATEJA HE TOJBKO Ompens-—
neHHO! fOpMH,HO M ONOCpeNOBAHHHX NPH3HAKOB yC/AOBAH AX QOpMApOBaHHA.

Conepxarenphas (BemMECTBEHHAA) YaCTh STAX TeJN OTPAXAET A CBOHCTBOHHHE
av Ganmm, DpU3HAKA KOTODHX 38KJINYEHH B HOponax. 'eHETHYECKA Glu3Kas
COBOKYMHOCTH fauml, KOTOpHE IO MEDADXAA BHmE W FODMADYDTCA yX8 B DaM-
kax mnannopoxnoro ypoeHa COB, aBnserca faumansHuM Komnasxcom. CoBo-
KYNHOCTh TECHO CBA3AHHHX (allMaZbHHX KOMIJGKCOB MMEET TeHeTAYECKyD
CBA3h C OBEWECTBIGHHHMA TeJlaMM TAKOr'0 paHra, Kax reofopmanmm. B arTom
OpOABAANTCA NPOCTPES8HCTBEHHO-BPEMEHHHE OTHOMEHWA NAHHHX NBYEIMHHX OG-
pasoBsannit. ['eHETHYECKHE THOH OCSNOYHNX OTJIOKS8HAR MO COCTaBY M CTpOE-
HAD NOMAdannanbHE B 3aHUMAPT B Ta0eJ8 0 DAHrAaX MPOMEEYTOYHOE MO/NORE—
Hue Mexny GaumaAvA A fopvandAvA. OHA MOTYT OHTH BHpDAXEHH KK eNuAAY-
HuMA daupAME, 9TO HEYacTO, TAX A SHAYATE/IBHHMA YacTAMA Gopuaumit. B
UeJoM OHM OJuXe BCELO COOTBETCTBYOT (alMa/bHHM KOMINEKCaM, HBAAACH
IpA sTOM B GOJBWEHR MEpe NPOCTPEHCTBEHHHMIA €IUHMLAMA, Y6M BDEMEHHHMH,
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WEYDERT P., Departement de Géologie de 1'Université Omar Bongo,
Libreville, Gabon

LES COULEES DES BLOCS ET LES GLISSEMENTS BOUEUX SOUS-MARINS DANS 1LE
SENONIEN DU GABON (PRESQU'ILE DU CAP ESTERIAS ). SIGNIFICATION DANS
LE CADRE DE L'OUVERTURE DE L'ATLANTIQUE SUD

Au nord de Libreville (Gabon), les terrains d'ége sénonien forment
1a facade maritime de 1a presqu'ile du Cep Etérias. Ils sont consti-
tués par des successions réguliéres de ségquences argilo-marneuses
faiblement inclinées (3°) vers l'ouest. Le SBNdHIEﬂ appartient & 1t
ensemble post-salifér de la partfe nord du bassin cotier gabonais;-
vaste structure géologique qui borde le craton congolais sur une pa-
rtie de son coté occidental, qui a pris naissance et s'est devello-
pée 8u cours de l'ouverture de l'atlantique sud.

Le long du littoral de la presqu'ile, ou les conditions d'obser-
vation sont bonnes, des glissement s-boueux et des coulées de-blocs
gsous-marins ravinnent et s'intercallent su sein des assises du Séno-
nien. La morphologie et 1l'importance des masses sédimentaires impli-
quées permettent de classer ces structures en tenant compte: de la
dimension du chenal d'érosion, de la largeur et de 1l'épaisseur des
formations, de la taille et de la nature des blocs allochtones et de
11'état de remaniement du matérile. On distinge ainsi:1) des GLISSE-
MENTS BOUEUX qui sont des déformations trés localisées des assises;
2)des COULEES DE BOUE ou, en plus des déformations, om note la pré-
sence d'un chenal qui & érodé le substrat mais qui ne contient pas
de blocs; 3)des COULEES DE BLOCS qui sont des formations importantes
larges de 300 & 600m et épaisses parfois de 8 8 10m dont les grands
chenaux, renfermant toujours des blocs allochtones de grande taille,
ont profondément entailles 1'autochtone.

Lranalyse du contexte lithologique sénonien montre que les séries
en place correspondent & des dépats du rebord du plateau continental
ou du sommet du talus océanigue- Les dispositions et la morphologie
des coulées et glissements, par comparisons avec les phénoménes si-
milaires que 1l'on observe dans les zones montagneuses, permet de mon-
trer que ces affleurments correspondent, non pas aux zones d'arrache-
ment, mais & des accumulations sur de petits replats du talus océa-
nique ol certaines coulées se sont arrétées au cours de leur descente
vers le plaine abyssale. Ces formations sont la preuve tangible de
}'exiatence de phénoménes d'affaissements passifs de sédiments peut-
etre en limison avec de petits séismes. Ces glissements de matériaux
prennent naisseance sur des pentes parfois faibles, ils s'emplifient,
se canaligent et peuvent - selon leur masse - parcourir de grandes
distances en fonction de leur €nergie cinétique. Malheureusement,
les conditions structurales actuelles ne nous permettent pas d'ob-
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gerver la partie de ces formations, ni leur secteur d'accumulation.
On seit seulement, que, plus & l'ouest - dans le domafne off shore
- le Sénonien renferme des structures interprétées comme des "tur-
bidites".

Les phéncménes que nous &vons mit en évidence et interprétés ont
eu pour cadre le rebord du plateau continental ou le sommet du ta-
lus océanique gui formaient une partie de la MARGE CONTINENTALE
PASSIVE de l'Atlantique sud en cours d'ouverture.

WEZEL F.C., Insituto di Geologia dell'Universita, Urbino, Italy

SEDIMENTARY SUITES AS INDICES OF CRUSTAL DEFORMATION IN THE
TYRRHENIAN INTERARC BASIN

The Tyrrhenian Sea, a post-middle Miccene extensional interarc basin within the
Central Mediterranean, is characterized by a complex active geodynamics. During its
evolution, transient features developed in time and in space because of a migratory
crustal deformation, induced by eastward mantle motion. These morphologic features,
consisting of a series of arcuate ridges and troughs, with or without magmatism, were
created by differential vertical movements of the type which has been recently termed
krikogenesis by the writer (i.e., vertical tectonics involving small crustal units).

The turbidite and related resedimented deposits appear to be indicators of the
localized vertical mobility that affected independent blocks of the Tyrrhenian crust.
The interplay between structure and sedimentation assumes different aspects, going
from the shaping of the depositional basins to the geometric configuration of the
sediment prisms and to the nature of the terrigenous detritus. The structural control
is particularly evident in the tectonically active margin areas, where the peripheral
peri-Tyrrhenian basins lie, filled by over 1,000 m of Plio-Quaternary sediments.
Within such elongate troughs, nine principal facies have been recognized and areally
investigated by systematic coring and shallow seismic reflection profiling. They
appear differehtly associated in relationship to the proper morphotectonic setting,
expressing the stage of structural development attained by the margin segment.

Only in maturity, a clinoform progradation occurs in the basinward tilted regions,
with beginning of the building of a slope depositional system through the activation
of the submarine canyons.The sedimentation patterns do not follow models of submarine
fan deposition. During the early stages of evolution, characterized by a regime of
depositional vacuity in a'borderland province, deposits are dominated by pelitic and
biogenous turbidite facies. After inversion, from landward to basinward, of tilt
movements, the basins receive slump-debris flows complexes, coarse-grained facies
and sand lobes.

The Tyrrhenian depositional modes and systems are considered to be modern examples
of environments within ancient preflysch and early flysch sequences.

Reference

Wezel F.C. (ed.), Sedimentary basins of Mediterrancan margins. C.N.R. Italian Project
of Oceanography, 520 p., Tecnoprint, Bologna 1981.
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WILSON J.L., University of Michigan, Ann Arbor, Michigan, U S A
RELATIONSHIPS BETWEEN EVAPORITE DEPOSITS AND PETROLEUM

Importent reletionships between evaporite deposits and petroleum far
outweigh the comparatively rare occurences of evaporites in the geo-
logical record. Types of evaporites and their depositional patterns
can be most usgeful in distinguishing characteristic basin and shelf
tectonic frameworks and in plotiing paleotecionic and paleoclimatolo-
gical settings if cratons are positioned by paleomagnetic study and
continental drift is assumed.

Evaporites is geological sections may be associated with favorable
reservoir properties in some leached dolomited but generally inter-
fere with porosity development by plugging fabric in carbonate rocks.
A most important srole of evaporites is as seals to stratigraphic or
structural traps for hydrocarbons. They may even serve as source
beds to hydrocarbons. An equally important role may be as sources
for subsurface brines which may help cement and dolomitize carbonate
rocks during burial diagenesis at higher temperatures and pressures.
Knowledge of how evaporites are formed and of their resulting depo-
gitional patterns leads to better correlation across individual ba-
gins. The most reasonable method for basin-centered evaporite forma-
tion seems to be evaporative draw-down and deposition in gradually
shrinking sees within the basins. Water level within these areas may
alternately rise and fall comparatively fast during geological time.
Shelf and basin-margin disgenesis caused by multiple periods of sub-
aerial exposure and extreme evaporation in arid climates may be
strongly influenced by such an evaporative process.

YANEV S.N., Geological Insti tute of Bulgarian Academy of Sciences, Sofia,
Bulgaria

DEVELOPMENT OF THE YOUNG PALEQZOIC SEDIMENT FORMATIONS IN BULGARIA

The Young Paleozoic sediments are lying on variagated baserment whose deve—
lopment to a great extend predetermines the late Paleozoic evolution, Sili-
ceous-carbonate, carbonate, clay and calcareous-terrigeneous-clay marine se-
dimentation took place during the Upper Devonian, Preflysch and flysch depo-
8its are fomed during D2 and ]."3 - marine carbonate - and (partialy and tem-
porarily) carbonate - sulphate lagoon sediments to the north (beyond the
probably existing arc land).

During the Upper Turnaisian hemipelagic clay-siliceous and carbonate
marine sediments are formed in SW Bulgaria while during the Upper Turnaisian
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- Middle Visean = infralittoral carbonate sediments were deposited. The dis-
tribution of these rocks was wider than that existing nowdays which is pro=-
oved by the established washouts at least in the North Bulgarian uplift and
part of Dobrudja. The Upper Visean sediments are clay terrigeneous marine
while around the land they are transitional (with paralic roal formation).
The molasse sedimentation begins during the Upper Visean in the foredeeps
of foremountain (S.Dobrudja) and of infermountain types (Svoge — from Namu-
rian onwards). The molasse are predominting up to the end, of the Paleozoic.
They have a variety of specific features according to its location, the fa~-
cial type of the sediments, the fommation stage in the evolution of the re=-
gion and can be used as good example for typification. Intemmountain, fore-
mountain and between mountains varietes are eatablished; with or without
volcanism; limnic, paralic and lagoon; with predominating fluvial, b:oluvial,
salt bearing and basin sediments; low and upper; early and late molasse etic.
According to their distribution, the evolution of the region, the upliff of
the Variscan. range, the movement of the coast line from WNW to ESE during
Upper Visean-Namurian-Weetphalian in S.Dobrudja; the migration of the graben
like sediment region. from the central zone forward the periphery (to the
north and south) in the body of the Variscian orogen from the Namurian to
the Stephanian and the Permian as well as some other features.

YAPASCURT 0.V., Moscow State University, Faculty of Geology,Moscow,
USSR

TYPES OF PROFOUND POST-SEDIMsNTATION TRANSFORMATIONS OF SEDIMENTARY
LDEPOSITS OF THE VERKHQFANSK COMPLEX OF MESOZOITES

Mapping of zones of the secondary transformations in terrigenous
rocks of the Verkhoyansk complex made it possible to distinguish
two types of profound post-sedimentation transformations caused by
different Zzological conditions, Their identification is important
for the determination of katagenesis and metamorphism interrelati-
ons, The first type 1s the result of sinking to a depth of 7 to 12
km where the system of interconnected pores disappears in the con-
solidated rocks and reactions begin either between mineral grains
in the sclid state or by ion diffusion to the grain boundaries. In
tha lower parts of the section the zone of "spine-like structures
and muscovite-chlorite cement" in sandstones, described by A.G.Kos-
sovskaya and V.D.Shutov, is formed. The rocks are characterized by
the same authigenic mineral paragenesis as the green shale facies,
but equilibrium in most layers is metastable. The second type in-
cludes changes of similar intensity but they are manifested locally-
at different section levels, near large faults. The zones of these
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changes form 2ureola arocund zones with equiponderant mineral para-
genesis of the, green shale and amphibolite facies as has baen esta-
blished by N.G.Andreyanov and I.M.Simanovich in the south and by
the author in the north of the Verkhoyansk folded system. Such
transformations originated during the inversion stage of the sedi-
mentary rock basin under conditions favourable for both the migra-
tion of fluids along fractures and the origin of thermal anomalies.
As a result two essentially different processes - sihking and local
thermal activity - bring about similar neogenesis in similar prima-
ry rocks., The former is the result of the end substage of katagene-—
sis (singled out by some lithologists as the metagenesis stage),”
the latter is initial metamorphism., The initial metamorphism boun-
dary can be found only by means of complex analysis of the gZeologi-
cal conditions. -

ANACKYPT 0.B., MockoBckuft rocymapcTBeHHHE YHEBEPCHTET, IeoJjak,

r. Mocksa, CCCP

TUIN TIVBOKMX HOCTCEAVMEHTALMOHHNX [PEOEPASOBAHMA OCAZLOYHHX OTIO-
KEHM HA [IPYMEPE BEPXOFHCKOTO KOMIDIEKCA ME3030MJ

KapTEpoBaHHe SOH MEHEDaJbHHX B CTDYKTYPHHX HOBOOGDas3OBaHWi#l B TeDDE—
TeHHHX NOPOJiaX BeDXOAHCKOI'O KOMILUIEKCA NO3BOJMJIO BHABMTEH JBA THIA
TIyGOKEX NOCTCeIMMEeHTAUMOHHHX MpeoCpa3oBaHMil, NOPOENEHHHX pPa3HHEMA
reoJIoTMYeCKEME OGCTAHOBKAMM. JX paclnosHaHWE BaxHO IJIA YCTAHOBJIEHHA
B3amMooTHomeHuR KarareHesa ¢ meramopfmsmoM. [epsuft THD - pesyabTaT
HOOTpyXeHys Ha 7-I2 KM, I'le B OpeleJbHO YIVIOTHEHHHX HOpOJax mciesa-
€T CHCTEMa B3aHMOCEA3AHHHX IIOD ¥ HAUMHADTCA DEeaklmy MeXIy MEHepalb-
HHMA 3€DHAME B TBEDIOM COCTOREENM W IyTeM Au{fySE: HOHOB K TIDaHW-
Oam sepeH. B HE3ax paspesa BosHEKaeT ommcaHad A.T.KoccoBckolt @
B.J.lyToBEM 30HA "NMNOBEIHHX CTDPYKTYP ¥ MyCKOBHT-XJODHTOBOTO HOEMEH-
Ta" B NeCYaHHKaX,[lapareHesH ayTHI'€HHHX MEHEDANOB CBOACTBEHHH (Qamum
3eJIeHHX CJaHIEeB, HO DABHOBECHE B COJBNHHCTBE CJIOEB MeTacTaCHIBHO.
Ko BTOpOMy TEIy OTHOCATCA H3MeHEHHA Tako# e MHTEHCHBHOCTHM, HO IIDO—
fABJICHHHE JIOKAJBbHO — HA DA3HHX YDOBHAX paspesa, BOJM3M KPYNHHX pas—
JIOMOB, GOHH DTHX H3MEHEHHH 00pasywT ODEOJH BOKDYT 30H C DaBHOBECHH-
ME MEHepaJbHHMA [apareHesawmd 3eJeHocJaHnepol ® amiméosmToBOd Qammi,
KaKk ycraHopieHo H.T'.AHnpmaAHOBHM, J.M.CEMaHOBHYEM Ha DI'€, aBTODOM-—
Ha ceBepe BepxosHcKoM ckaamdaTo# cucTemu. Takwe mpeoGpasoBaHMA BO3—
HVKJM HA MHBEDCHOHHOM 9Tale DPA3BUTHA OCANOYHO-NOPOJHOI'O dacceliHa B
YCJOBHAX, OJaTONDUATHHX IJA MATpalld¥ [0 pasjoMaM (UDEIOB M BOSHHK-
HOBEHAA TepMEYecKMX aHomaymii. B mTOre IBa pasHHX 0O CYMECTBY IpO-
Lecca: NOTDYREHWE M JIOKAJbHAd TepMAJbHAA AKTHBH3aLMA — IOPUBOJAT K
NOXOX¥MM HOBOOODA3OBAHMAM B OJMHAKOBHX MCXONHHX IOpOAaX. B mepeoM
cJAydae — 3TO HPOIYKT KOoHeyHO#l momcTajuy KaTareHesa (Buuensdemoll MHO-
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IEMA JUTOJOTAME Kak CTAIWsa MeTareHesa), BO BTODOM — HadaJbHOTO Me-
TamopfmsMa. BHABUTH IpaHWLy HagagbHOTO MeTaMopfusma MORHO TOJBKO
InyTeM KOMILIEKCHOTO aHANH3a Te0JoTMYecKod OGCTaHOBKH.

YEMANE KEDAMAWIT, BONNEFILLE RAYMONDE, TAIEB MAURICE, FAURE RUGUES,
Laboratoire de Geologie du Quaternaire,C.N.R.S., Marseille, France

SEDIMENTOLOGICAL AND PALYNOLOGICAL IMPLICATIONS OF A TERTIARY
LIGNITE OCCURRENCE IN AN ANCIENT RIFT TAKE (CHILGA, ETHIOPTA)

The Chilga lignitiferous lacustrine deposit on the Northwestern Ethiopian Plateau
(13.35° N, 37.06" E; alt. 2000 m), was deposited in a shallow basin of undetermined
age (from Oligocene to Pleistocene) inside an ancient Upper Eocene - Oligocene rift
structure (Zannetin et al., 1980). This Tertiary intertrappean sedimentary sequence
lies on a basalt layer of a probable Miocene age. The lithostratigraphy fines upward
from basal conglomerates to pure clays (33 m), among which numerous lignite seams
are intercalated and/or disseminated, The unstable paleolake environment is repre-
sented by major and minor fluctuations of exoreic and endoréic phases, and reducing
conditions during periods of aridity which brought accumulations of plants in the
lake. The detritic elements transported into the lake were found to be dominantly
eolian with minor fluviatile fraction. The coarse mineralogic constituents are
cristobalite and feldspars derived from contemporaneous acidic volcanism. The clay
layers are rich in authigenic smectite, inherited kaolinite, devitrifying volcanic
glass and interstratified clays. Preliminary quantitative palynological observations
of the fossil pollen and spore assemblage of 23 layers showed some floral affinities
with the actual pollen flora of Ethiopia. Comparison with determined fossil woods
and leaves from other Tertiary sites on the same Plateau indicates some homogeneity
of taxa. The presence of aquatic pollens like Nymphaeaceae and Typhaceae, and

authigenic vivianite suggests a fresh water acidic paleolacustrine environment.

YILMAZ, OSMAN, Hacettepe Univ., Fac., Engin., Dept. Mining Engin.,
Beytepe, Ankara, Turkey and BOZTUG, DURMUS, Hacettepe Univ., Fac.,
Engin., Dept. Geol. Engin., Beytepe, Ankara,Turkey

THE CONTRIBUTION OF ILLITE CRYSTALLINITY DEGREE TO THE STUDY OF
CONTACT METAMORPHISM OF THE BUYUKCAY GRANITOID (PROVINCE OF
KASTAMONU, TURKEY)

In this paper, the pelitic rocks (anchimetamorphic B&riimce formation-
diagenetic Ortasdkil formation) situated at the north of the Daday -
Devrekani massif and the contact metamorphic rocks (Gigekyayla me-
tamorphite) formed by the intrusion of Biliylikgay-Elmaligay granitoid
into the Bbriimce formation are studied. Cigekyayla metamorphite has
been produced at the conditions of low-grade thermal metamorphism.
The distinguishing it from the Boriimce formation is impossible by

the data based on field observation and microscopy. That is why, the
illite crystallinity degree has been used. For this purpose, in the
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investigated area approximately of 130 kmZ, the clay-sized fractions
of 154 rock samples have been extracted and their illite crystalli-
nity degrees have been measured. In conclusion, the muscovite-chlo-
rite isograd has been drawn which can be estimated as lithological
boundary between anchimetamorphic B&riimce formation and epizonal Ci-
¢ekyayla metamorphite. In addition the Boriimce and Ortastkii forma-
tions which couldn't be managed to distinguish from each other in

the region, have been easily mapped by using the illite crystallinity
degree methad.

EL SAYED A. YOUSSEF, Faculty of Science, Cairo University, Giza,
Bgypt; KAMEL A.M., Building Research Institute, Giza, Egypt

PETROLOGICAL STUDIES OF THE MIDDLE MIOCENE EVAPORITES, RAS MALAAB
AREA, SINAI, EGYPT

The Middle Miocene evaporifes in the Ras Malaab area, west-central
Sinal, Egypt, are interpreted as a coastal embayment deposits. The
field and laboratory studies have revealed the following facies
typest

I - BEvaporite facies: It could be differentiated into three types
of evaporites arranged from base to top as:

1 - Magsive crystalline distorted secondary gypsum (about 350 m
thick) characterised by porphyroblastic, alabastrine and grano-
blagtic textures.

2 = Shallow tall gypsum occursas lenses in the crystalline distor-
ted gypsum and characterised by twinned selenite crystels.

3 - White dense powdery anhydrite (about 7 m thick) characterised
by the white powdery nature and the waxy appearences

II - Clastic facies (about 40 m thick) : It is represented by va-
ricoloured shale with some streacks of marl, dolomite and numerocus
gypsum veinletse.

III - Carbonate facies: It is represented by four microfacies agso-
ciations: 5

1 - White magsive algal carbonate rock at the contact between the
evaporites and the underlying Eocene rocks.

2- Sandy intrapellbiosparite at the contact between the evapori-
tes and the underlying Gharandal Formation (L.Miocene).

3 - Bitumineous pelagic argilliceous biomicrite and pellbiomicrite
facies intercalated with the evaporite facies.
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YURETICH RICHARD F., Department of Geo}ogy and Geography, University
of Messachusetts, Amherst, Mass. ,USA

CLAY MINERAL ASSEMBLAGES AS PALEOCHEMICAL INDICATORS IN LAKE SEDIMENTS.

Data from both modern and ancient lake deposits indicate that the
abundance, crystal structure and chemistry of some clay minerals,
smectites in particular, can be used as reliable indicators of lake
water chemistry. In Lake Turkana, Kenya, fine-grained sediments
delivered by the Omo River are predominantly kaolinite plus a very
poorly crystalline smectite-like structure. Upon entering the mod-
erately saline (2500 ppm TDS) and alkaline (pH = 9.2) waters of this
lake, the disordered material is transformed to smectite by removing
Mg, Si0y and HCO, from the lake water. Smectite is not found in
older lake sediménts deposited in fresher water during the earlier
history of Lake Turkana. Similar observations have been made in
other alkaline lake environments in East Africa and the western
United States by other investigators. A likely ancient illustration
of this process occurs in the Fort Union Formation (Paleocene) of
the Bighorn Basin (Montana, USA). Smectite is abundant in early
lake deposits coincident with a composition of associated carbon-
ates which suggest elevated alkalinity; this clay disappears in
younger lake deposits as other indicators (carbonates, fauna) point
towards an increasingly fresh-water lake. In general, it seems that
if smectites are produced as weathering products in a lake watershed,
they will be preserved or diagenetically reconstructed in waters of
alkaline lakes, whereas they will be destroyed in fresh-water bodies.
Such processes may also have paleoclimatic implications.

YURTAEV Yu.S.,All-Union Research Institute of Petroleum Geological
Prospecting, Tadjik Department, Dushanbe, USSR

PRINCIPAL TRAITS OF PALEOGEOGRAPHY OF SOUTHEASTERN MIDDLE ASIA

Cretaceous deposits are localized on the Turanian plate, Afghan-
Tadjik and Fergana depressions and inner depressions of Kirgizia.
Their outcrops make up about one quarter of the studied territory.
At the beginning of the Cretaceous, motiona of the Earth's crust
cauged changes in the palec-environment, a general rise of the area
progressed, with the climate getting more arid, and continentel red
beds (molamses) accumulating. Hauterivian environments did not chan-
ge much; the area of continental deposites was extending farther.
Humerous rivers dissected the area transporting terrigenous clastics
from paleo-mountains of the Pamira, Tien Shan, Hindu Kush, and Ban-
di-Turkestan. Barremian sea invading from the southwest forced the
continental sedimentation out to the east. Aptian rocks record a
gradual marine transgression. A vast territory was taken up with a
lagoon where gypsum and red clays and sands were laid down. The east-
ern boundary of the lagoon extended along southwestern spurs of the
Hisgar. The chiefly grey rocks of the Upper Aptian must stem from
the change of the climate from humid to arid. Albian marine beds
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stretched as far as the Fergana depression. Occasionally, the sea
overflowed alluvial plains. Albian beds are represented by alterma-
ting marine and continental deposits. The Senomanian marine beds form-
ed bars, deltas, shallows an lagoons. In the Turonian, the basgin of
sedimentation extended its area. In the Senonian, the sedimentation
was marked by the change from marine to lagoom, with also a conti-
nental type in Fergana. The Upper Cretaceous (chm-m) showed the
emerging zones of reef facies. :

OPTAEB K.C., BceconsHuft HAYYRO-MCCJENOBATENIBCKNE T'e0JOTopasBenouHHi
Hedrarolt mHCTHTYT,TamXWRCKOe oTHeaeHme, I.Jymarde, CCCP

OCHOBHHE YEPTH IIAJIEOTECTPA®MH KT0-BOCTOKA CPEIHEN A3MM B MEJIOBOH
[IEPHOL

MesioBHE OTJIOXSHEA" JOKaym30BaHH Ha Typascko#f mmTe, Afrano-Tamxdr-
croit m Pepranckoff BIAIWHAX ¥ BHYTpPEHHMX BHATMHaX Kmprmsmi. YacTto
o0HaXeHH Ha MOBEPXHOCTH, & NNomalb MX DaclpPOCTDAHEHHWA COCTABJAET
oroJo 1/4 paccmarpusaemolf TeppmropMm. K Havamy MenroBoro mepmona
IEVEEHES 3eMHOlI ROpDH oCyCJOBAIM HaMeHeHHA B Treorpabmyeckoit odcra-
HOBKE ABHMATCKOT'O CEKTopa - MporosxaeTcda odmui o6neM TeppuTOpMM,
OPOUCXOIMT IanbHellllag apmnusammA KIEMaTa, HIET HAKOILIEHHe KDacHO-
IBeTHHX KOHTWHEHTANBHHX MoJlacc. B roTepmee o0cTaHOBKA MANO R3MEHN-
Jack -~ NPOMCXONAJIC JajbHeliee pacumMperme OGJACTE HAKOIJIEHEA KOHTH-
HEHTaJBHHX OCANKOB. OSHAYMTEJBHAA YacTh TeppUTOopME OHJa paccedeHa
peKaMi, KOTODHEe NepeHOCWJM TEepPUT'eHHHH MaTepwart ¢ TaneonomHaTHR
Nammpa, Tane-llans, Trugykyma u Bawm-Typrecrana. B GappeMe Mopckue
BOIH, IOCTyIaBmMe C Kro-samnaig, CTAIM TECHUTH KOHTMHEHTANbHOE
0CATKOHAKOIMIEHNe K BOCTOKY. B anmrTe TpaHCT'peCCHA IPOABRAISCE GoJyee
miporo. Ha 3HauMTeNpHO! YACTH TePPUTODMM pacnojiaranach OCIHMpHAA
JaryHa, T'le OTJATAMECEH THNCH ¥ KDACHOIBETHHE NMECKE ¥ IVMHH. Bocrou-
Had TPaHMIA JATYHH TPOXOIWJIa B Ipelesax Dro-3anfgHHX oTporoR I'mcca-
pa. llpenMymecTBeHHO CepolBeTHult O0JMK MOpPON BEepXHEro anTa, RepoAT-
HO, OOyCJORMMBEETCA CMeHON! apmuHOTO KIMMATAa HA IyMEIHui. B arnde
mMope BHepEHe nocTHrJo- PepraHcroft Bnammmu.ORO BpeMeHaM¥ TDPOHRKANO

¥ Iajiee, Sa/mMBag ALIOEHAJBHHE DaBHVHH. Ha ommcupaemolt TeppHTOpHE
anb0CHIe OTJIOXEeHMA NPEeNCTABIEHH YepPeNoBaHMeM MOPCKAX H KOHTHHEH-
TAaJBHHX OCANKOB. B ceHomane fopMupoBa/mMCh MODCKEE OCAIKE C 06paso-
BaHMEM 6apoB, JENABT, BOJHONPEGOKHOTO MEJKOBOLLA M JAryH. B TypoHe
TPAHCTDECCHA NOCTETJIAa GOJBMOT'0 pasMaxa — facceilH celnMeHTAIH SHa-
YMTEJEHO PACUMPHI CBOM TDAEMIOH. B CEHOHe mIa cMeHa MOPCKOT'O OCAUKO-
HAKOINEeHUA JaryHHEM, a B Pepranckolft nempeccHu-m KOHTHHEHTATEHEM. B
MeJoBOe BpeMA (CeHOMaH, KOHBAK, CAHTOH, MABACTDHEXT) BOSHEKAIA 30HH
OHOTEePMHHX ¥ PHEDOBHX KapOoHATHHX (arumi.
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ZAMARRENO I., Instituto Jaime Almera C.S.I.C., Barcelona, Spsin

CAMBRTAN CARBONATE FACIES DISTRIBUTION IN SPAIN

The Iberian Masgif shows the largest Cambrian outcrops in Europe.

In it there isg a widespread carbonate limestone, variable in thick-
ness, that overlies a sequence consisting of shales and sandstones
with interbedded conglomerates. 1t is overlain by another silicicla-
stic sequence made up of shales and interbedde sandstones. The age
of this limestone is Early Cembrian except in northwestern Spain
where the upper part is Middle Cambrian ag evidenced by trilibites.
Therefore,it does not constitute & time parallel unit since at its
bagse and top it is diachronous acrogs the Iberian Masgif as indica-
ted by paleontologic data. Eight major carbonate facies can be re-
cognizeds 1)laminated dolostones, 2)stromatolitic and cryptalgdlami-
nate dolostones, 3)birdseye limestones, 4)echinoderm-bearing lime-
stones, 5)red nodular limestones, 6 )archaeocyathid-besring limesto-
nes, 7)mottled algal limestones, and g)oolitic limestones. Several
of these facies are intimately associated representing a particular
environment of deposition. The laminated dolostones, stromatolitic
and cryptalgalaminate dolostones, and birdseye limestones represent
a tidal flat environment of deposition and they show a4 more restric-
ted distribution than the other facies. In contrast the remainder

of the facies are very rich in skeletal remains and indicate that
they have been deposited in continental shelf and slope settings.

ZANGALIS K.P., Insitute of Geology and Mineral Exploration, Athens,

Greece

CLAY MINERAL ASSEMBLAdES AS PALEOCHEMICAL INDICATORS IN LAKE
SEDIMENTS

It is shown that by simultaneous use of the mathematical capabili-=-
ties of more than one analytical methods (ie. X-ray difractometry, IR-
spectrometry and bulk chemistry) we may determine the unknowns of the
complete quantitative phase analysis of geological objects (rocks),
that is the concentrations and chemical composition of the minerals
(phases) composing the rock (system) without standards or separation
of the phases from the system.

The rock is considered as a multiphase system consisting of n iden-
tified phases ' a certain number (k) of them are crystalline while the
rest of them (n-k) are amorphous. In addition to the identified phases
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we recognize a residual phase with guantities based upon the type,
sensibility and precision of the used methods. The problem is divided
into two parts :in the first part the chemical composition of every
identified phase is considered known® then the problem is easier and
the definition of the phases concentration can be made for each sample
separately. In the second part solutions are given to problems, when
the chemical composition (of at least one part) of the phases is not
known. A solution is given to the problem when the amorphous phases may
be determined with IR-spectroscopy, as well as when that”s not possible
ard the analysis is made simultaneously to a group of properly chosen
samples.

In every mathematical expressioﬁ relative intensities are being
used of X-ray reflections or IR-absorption bands of all phases of a
sample regarding to a reference phase. This gives to the method parti-
cular and very, important advantages. In addition to the fact of using
chemical data, the relative intensities release the method of errors
of samples preparation, of function stability of the instruments of
examination, of brinking in internal sample standards, as well as of
difficulties of peak overlapping and of different degrees of preferable
orientation of the phases crystallites.

The existence of a residual phase and the inevitable errors, made

us search for a solution of the above problems in the methods of least
square for overdetermined systems and of mathematical programming.
The method has been applied successfully to known samples.

ZANKER G., ULIRICH, VEB Kombinata Kali, Sondershausen, DDR

BEZIEHUNGEN ZWISCHEN SEDIMENTATION UND UMBILDUNG VON KALZIUMSULFAT-,
HALIT- UND KALISALZGESTEINEN AN BEISPIELEN ZECHSTEINZEITLICHER SALZ-
ABLAGERUNGEN DER DDR

Plir die bisher vorwiegend aus petrographischen und physikochemischen
Irgetnissen ahgeleitete Auffassung, dalb die CaSOJSEdime:tation pri-
mEr vor allem als Gips erfolgt ist mit anschlieBender Dehydiratisie-
rung im Diagenesestadium, ktnnen aus geologischen Untersuchungen in
bergménnisch put aufgeschlossenen Zechsteinablagerungen der DIR,
insbesondere auf der Scholle von (alvirde, weitere Argumente hinzu-
gefiipt werden. Die angetroffenen Lrscheinungsbilder belegen ginen im
Gefolge der Gips-inhydrit-Umwandlung verbreiteien Aufstieg von
093048ubatanz und grofier Lisungsmengen aus dem Hauptanhydrit der
Leine~Serie, die in den hangenden Halit- und kKalisalzgesteinen zu
charakierisiischen Ver&nderungen gefithrt haben. Dazu zZhlen diapir-
oder klippenartige Anhydritkdrper, Uawandlungen von Carnallitit in
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Sylvinit sowie die vGllige Aufltsung der ILalisalzkomponente im Ildz
Ronnenberg, das 30 m tis 50 m Uber dem Hauptanhyd-it ausgebildet
ist. Hinweise auf den zeitlichen Ablauf der Gips~Anhydrii-Umvand-
lung lassen gich aus der Reichweite der VerEnderungen in die hangen-
den stratigraphischen Profilabschnitte ableiten. 1l8gliche Zinfllisse
von Volumenverdnderungen im Zusammenhang mit der Gips-Anhydrit-Un-
wvandlung auf das Zelief des FKalisalzabscheidungsbeckens werden dis~
kutiert. Einen weiteren Gesichispunkt enger Beziehungen im Sinne
dieses Themas stellt die Herausbildung von [&lziumsulfetwdllen durch
bevorzugte Sedimentation iiber Untiefen und die damit verbundene
Lagunenbildung mit glinstigen Abscheidungsbedingungen filr hshersa-

P inare Cegteine dar,

ZAPROMETOV V.Ju., GONCHAR A.D, Tashkent State University, Geolo-
gic Faculty, Tashkent ,USSR

FACIES AND FORMATICNS OF THE LATE PALEOZOIC IN TIEN-SHAN AND
PAMIR MOUNTAINS.

In the Late Paleozoic the territory is characterised by sublon-
gitudal zonality. Caledonites of the Northern Tien-Shan have
already had continental crust (molasse, central-lake and lagoon
deposits); Geosyncline Mid-Tien-Shan land with intensive volca-
nism, changing to the south-east into shelf sea (submarine delta
and waveformed schlier, shore-laid carbonate formations) atta-
ching from the south. The main part of the Southern Tien-Shan
conform to the continental slope with the shelf bend in the nor-
thern foothills of the Alai range.

Submarine interchanging formationa (submarins slope facial belt)
are considerably spread here, alongwith batial flysh and aspid
formations (facial complex of subcontinental batial cavities)..
To the south in the borders of contemporary Pamir mountains in
conditions of abyssal underwater plains of suboceanic basic of
Paleotetice Late Carbonic-Early Permian (prageocynclinal) abys-
sal aspid and removed flyshoid were accumulated as well as
Permian-Triassic (quasisolid) carbonate turbidite and carbonate-
silicit turbidite formations.

Thus it is posaible to make gypsometrical studies of the terri-
tory of Tien-Shan and Pamir for comparatively complete set of
Late-Paleozoic sedimentary rochs, coinciding with continental
and pre-continental (up to abyssal depths) steps of relief and
stages development of the earth crust.
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SAIIPOMETOB B.I0., TOHYAP A.Jl. , TamxenTckult rocynapcTBeHHult yHEBEpCHE-
TeT, reojormyeckmit daxyaerer, I.Tamkenr, CCCP

GAIMA M SOPMALMY MOSIHETO HAJEO30f TAHB-WAHA ¥ HAMHPA

B nosmHem maneosoe TEpPPETOPEA XapaKTepEsyeTcdA CYCHMpPOoTHo!l 30HANE-
HocTED. B ranenmommpmax CeBepHoro TAHB-llaHf OHJIa yXe KOHTHHEHTANbHAS
kopa (MoraccoBwe, H@HTDRABHOO3EDHHE, JATyHEHe (opMamus); ¢ KIa NpH-
WIeHANACH T'eOCHHEJIMHANBHAA CpeIMHHO-TAHBIAHCKAA CYyma C MHTEeHCHEHHM
BYJKaHESMOM, CMERANMAHCA K KT0—-BOCTOKY WEJHPOBEM MopeM (momBomHO-
NeJbTOBHE ¥ BOJHONPHOOHHHE MIMDPOBHE, MEJKOBOIHHE KapOoHATHHE fopma-
mum). Boabmas 4acTh KxHoro TAHB-IAHA COOTBETCTBOBAJNA KOHTHHEHTAIBHO-
My CKJIOHY C meperméoM meJbja B ceBePHHX Npelrophax Anafickoro xpedra.
SHaUMTEJBHOE DacHpoCTpaHeHWe 3Mech MOMYYHIH [ONBONHOUEDEDHBHHE (Hop—
mamm (IOoNBOMHOCKIOHOEN] (armansmuit nosc), darmambuue fummenas
acmmnas Gopmamn (Permarbrut KoMILIEKC, IPEMKOHTHHERTANBHHX (aTHATE—
HHX Boemu). KxHee, B mpenesax coBpemeHnHoro [lammpa, B ycaoBusx aduc-
caNbHHX MOTBOMHHX DaBHWH CyJoKeaHWwYeckoTo dacceifna [laneoTeTmca Ha-
KaILMBAINCE KapOOH-DAHHeNEepMCKAe (IpareoCHHKIMHAJbHHE) aGUCCATbHAA
acHENHAA ¥ yraleHHad (UMUONTHAR, a TaKkxe NepMo-TpHACOBHe (KBasHILIaT-
{popMeHHHEe) KapCOHATHO-TYPOMIMTHAA ¥ KapOOHATHO-CHIMIAT~TYPOHIMTHAS
dopmariu.

Taxem oGpasom, H& Teppuropum TAHp-llaHa ¥ IlaMMpa mpelcTABIAETCA BOS-
MOXHHM WSYUEHHE I'MIICOMETDHYECKH NOBOJBHO NOJHOTO Hadopa NOSIHEeNareo—
solCKEX ocamodHHX (opmaimit, OoTBeUADIMX KOHTHHEHTANBHOM H IPeIKOHTH-
HeHTaJbHOR (BILIOTE N0 A0MCCANBHHX TJIyOHH) CTyNeHAM pejheda M DaspE-
THA 3eMHO RODH.

ZARITSKY P.V.,Kharkov State University,Geology-Geographic Faculty,
Eharkov;MAKEDONOV A.V., All-Union Research Geological Imstitute,
Leningrad,USSR

CONCRETION FORMATION AND STAGES OF LITHOGENESIS

Analysis of minerals and recent concretions has shown that they form
at all stages of lithogenesis,i.e. sedimantation,diascnesia,metago—
nesis and hypergenic epigenesis. Concretion formation connected with
the stages is characterised with specific features:dimensions,mor-
phology,bedding conditions,composition: ,structure and texture,pre—
sence and reservation of organic remains etc,,reflecting facial,geo-
chemical and thermodynamical environment.One can distinguish sub-
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stages or phasses of concretion formation within the stagee .The ma-
jority of macro and megaconcretions is formed during diagenesis and
microconcretions during sedimentagenesis.The phase of early diagene—
sis is marked with the most intensive concretion formation dying
down to the late diagenesis.In the course of diagenesis the evoluti-
on of the cimposition of the siltic solutions,as well as physical
and chemical conditions is important for the composition of the esar-
ly and late diagenetic concretionsjand accounts for the multistage
development and zome structure of the concretions,the composition
changing radially,as well as assosiation of the late diagenetical
mineral formations with contractional cracks in septarian concreti-
ons and lime composition of the late genetical concretions with cone-
in-cone texture.0f major importance for lithologic and correlation
are dlagenetic and sedimentary concretions.Their structural amnd tex-
tural features hardly change during catagenesis and even metagenesis
which allows using them for the reconstruction of the conditicn of
sediment accumulation and geocemical environment during diagenesis
of embedding rocks. Associations of concretions appeared at different
stages of lithogenesis form the lines of concretion formation which
are stadial complex concretion groups.Characteristic stadial associ-
ations of concretions are organic to each type of sedimental forma-
tions and facial environment. Analysis and account of the stage cha-
racter of concretion formation,of its correlation with the stages of
lithogenesis,as well as the study of complex concretion groups are
the nesessary condition for effective application of concretionary
analysis to the solution of theoretical and practical problems,

SAPULUKMA .B., XapbproBeKuii rocyzapCTBEHHNIt YHUBEpCHTET, TE0JOr0-—
reorpaguyecknit gakynerer,r. Xapsxos; MAKEAOHOB A.B.,BceconaHuft Hayu-
Ho-McclieZoBaTeNbcknil reosdorudeckut micruryr, r.lesunrpan, CCCP

KOHKPEL{EOFPASOBAHUE U CTAIMUHOCTD JUTOIEHE3A

HayyeHde ncxoNaeMHX M COBDEMEHHHX KOHKDeUm# MOKA38H0, YTO KOHKpELMH
00pa3ynTcA HA BCeX CTaiuAX NMTOreHesa B CelMMeHToreHese, AnarsHe -
3¢, MeTaresese, Kararesese, TMMEpPreHHOM snureHeas. KoHkpeuueodpazo-
Banue, CBA3EHHOE C 3TUMM CTAZUAMU, XapaKTepusyeTchA CHelupuuecKUMM
DCOCUEHHOCTAMM ( paaMep, MOpyolorua, yCAOBMA 3aleralus, CoCTEB, CTPYK—
Typa W TeKcTypa, HANMMYME M CTENEHEH COXPAHHOCTHU QPraquyeCcKUX OCTBTKOE
U T.0.), OTpadapNUMM QaluMarbHHE, IEOXUMUYECKHAE M TEPMOIUHAMUYECKHE
ycnoBUA. B npefenax crTaiuit MOXHO BHAENATH MoAcTagnM unnm $a3w KoEKpe-
lueo0OpasoBanuA. OCHOBHAA MACCA M3KPO- M MEUAKOHKDEUW{ odpasoBanacs

B ZmareHese, MUKDOKOHKDeLMM — B celuMeHToreHese. ®asa panvero gmare-
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HEZ2a XapaKTepu3yeTCR HBUOONEe UHTEHCUBHHM KOHKpeiuueolGpAIoBaHWeM, 2a-
TYyXaolaM K [103ZHEeMYy AWareHeay. OJBOJOLUAA COCTABA WJIDBWX PAcTEOpPOB M
(DMBMKO=XMMUYECKNX yCJOBAA B TEYSHAE ANEreHEe38 CHA3WBAETCA HA COCTABE
pailie- W 03fHeAuareHeTUUECKIX KOHKpeUWR, 00yCHAaBAMUBAET MHOTOCTAAWE-
Huil pocT, SOHANBHOE CTPOEHME KOHKpelLWit ¢ M3MEHEeHWeM cocTasa B paiu-
8/ bHOM HAEMpaBIEHMM, 8CCOLMALXN N03ZHeANATeHE TAYECKUX MUHEDAJBbHHX 00—
PA30LAHWA (10 KOHTPAKUMOHHEM TDEWWIAM HOHKpeuWid-centapuil, waBecTKobuit
COCTaB MO3ZHeAMareHe TWYECKUX KOHKpeUult ¢ TeKCTypoit KOHYC B KOHyce.
Ans nmaToQauuanbHOr0 aHAAM38 M KOppenAlMd paspesoB HAUCDIBUEE 3HAaYe-
HUE WMEKT ANATEHETUUBCHKUE U CEAMMEHTAUNOHHNE KOHKDPEHIMW, COCTAB U TEH-
CTYPHO-CTPYKTYDHHE 0COOEHHOCTM KOTOpHX MOYTH HE H3MEHAKTCA B KAaTAre-
Hese u HAXE B Meraresede, YTo T03BoAfieT MCN0.B30EaTR WX AN Boccra-
HOBJIEHUA YCHOBUH 0CAZKOHAKONAEHUA M FEDXUMUYECKOW DOCYEHOBKW Auareie-
38 BMELALWAX MX 0oTAoxeHMt. COoBOKYIHOCTM KOHKPElUMi, odpasypuuecs Ha
pasHuHX CTAfUAX JUTOI'eHE3a, MpEACTABIANT CcO00# HanpaBlehkuye DANH KOH-
Kueuneo0pa30BaHun= CTANARHNG KOHKDAIAOHHENE KOMIMEKCH.//A KaxZoro Ti-
na ocaZoYHuX fopMaumit M waunalbHHX 0OCTAHOBOK HaMe4yalWTcd TWUIOBuE CTa-
AWAalibHHE MOCHEZ0BATEBHOCTH KOHKpeUWdA. AHAIM3 W yueT cCTagufiHOCTH HOH-
KpelueoOpasoBaHdfA, €6 COOTHOUEHHUHA co CTAZAWAMU JILTOrEHE38 HBIAAKTCH
HEOQOXOZAUMEMA YCTIObMAMN BYWEeKTHBHOIDO NPUMEHEHUS KOHKDEUMOHHOT'O aHauu-
38 B HAYYHHX M NpaKTHYECKUX LENAX.

ZHARKOV M.A., Institute of Geology and Geophysics, Siberian Branch
of the USSR Academy of Sciences, Novosibirsk, USSR

EVOLUTION OF HALOGENIC SEDIMENTATION THROUGH GEOLOGICAL HISTORY

The evolution of evaporite assemblages both of major categories
of mineral masses and that of separate trends of halogenic and
evaporite sedimentation as a whole is discussed. The halogenic evo-
lution is shown to take place through the Barth's history. It is
manifested in accumulation of more and more diverse sediments in
evaporite basins , viz., gypsum in Proterozoic, gypsum and chloride
in Barly Paleozoic, and gypsum, chloride and potash-sulphate, sodi-
um-sulphate chloride-carbonate sediments of different composition
in Cenozoice.

An important effect of halogenesis on the evolution of the Earthts
hydrosphere and atmosphere is indicated.
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KAPKOB M.A., MucTuTyT reodoruu # reofmsmkm CO Axamnemmu Hayk CCCP,
r.Hopocudupck, CCCP

9BOJKIIMA TAJIOTEHHOT'O OCAIKOHAKOIUIEHMA B TEOJOTMYECKO! MCTOPYM

BuACHAETCA SBOJHIMA SBANOPUTOBHX (PopMaimit Kaxk KDYNHHX KaTel opmit
MEHIAJBHHX Macc, & TaKKe DBOJIIMA OTHEJBHHX JWHH{ PaJOreHHOTO ocal-
KOHAKOIJIOHWA M SBANOPHTOROH CeIuMeHTAmMM B meJsoM. [loxasHBaeTcs, 9TO
HA NPOTAKEHNE HCTODHE SewmM NDORCXONANA SBOJKIMA ralorexsesa. OHa BH-
paxaeTcAd B TOM, YTO B SPANOPETOBHX OacceffHax HaKamwmMBAIMCE BCe GoJee
pasrOOCpasSHHE OCANKM OT I'HIICOBHX B NPOTEPOS0E N0 THNCOBHX M XJIODHI-
HHX B paHHEM [aJeo30e K O IHICOBHWX, XJODHIHHX H pasJUYHHX IO COCTa-
BY RammiHO-CYIBPATHHX, HATDPHEBO-CYABLPATHHX M XJMODHIHO-KADOOHATHHX B
KafiHosoe.

OTMeYyaeTCA CYmEeCTBEHHOE BOSNEMCTEHE TaJoTEeHes& HA SBOJNIMD THupoche-
pa ® amvocepn Sewm.

ZVEREV V.P.,Geological Institute of the USSR Academy of Sciences,
Moscow, USSR

HYDROGEOCHEMICAL MEDIA OF RECENT SEDIMENTOGENESIS (MOBILIZATION,TRAN-
SPORT, ACCUMULATION)

The recent sedimentogenesis processes (mobilization, tramsport and
accumulation) go under conditions of permanent presence of liguid
phase - natural waters, which besides physical redistribution of mi-
neral matter interact with the latter and are the main factor of its
alteration. The paper considers geochemical feabures of all types
of natural waters, controlling recent processes of sedimentogenesis:
atmospheric precipitation and subsurface waters in the zone of ac-
tive water exchange, determining chemical weathering and mobilizati-
on of the matter; surface seasonal water flows and rivers redistri-
buting and mobilizing the material; surface water flows (channels
and flood plains of rivers) and water basins (flood-plain lakes,
swamps, lakes, lagoons) with continental sedimentation; internal and
marginal seas and oceans, which water masses both redistribute the
material, supplied from the continents and surve as a medium for ac-—
cumulation of sediments. The studies established that in a course
of sedimentogenesis the mineral matter undergoes at least five
transits from one hydrogeochemical medium into another. The detail
studying the processes of interaction between mineral matter and
natural waters at different stages of sedimentogenesis was made on
example of the basin with recent sedimentation in the Kolkhida and
its" mountain-folded margin. The thermodynamic analysis of interac-
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tion between main rock-forming minerals and natural waters of the
considered hydrogeochemical media enable us to estimate the possible
direction of their transformation. The paper shows that the system
alumosilicates-natural waters, controlling mobilizabtion, btransport
and sedimentation is equilibrium. This determines continﬁipy of bed
rock destruction with formation of weathering products, resistant to
the corresponding hydrogeochemical media,The studies also identi-~
£ied the thermodynamically equilibrium,metastable and unequilibri-~
um mineral assemblages af the stages of waethering, transportation
and sedimentation. The studies of stoichiometric mass balance per-
mitted to estimate the intensity of water-rock interaction. They
established that the amount of altered rock-forming silicates made
up about 5% of total mass of mobilized mineral natter during chemi-

cal weathering, 0.01% - during transportation and 0.1% = directly
in a course of sedihentation.

3BEPEB B.Il., Teonormueckuit mactTuryT AH CCCP, Mockma, CCCP

THIPOTEOXVMTIECKIE CPEIH COBPEMEHHOIC CENRNEHTOIEHESA (1LIOBLUI3ALNA,
TPAHCTIOPTHPOBKA, AMFYIYIALNS )

[lpoeccH COBPEMEHHOT'O CElMeHTOreHe3a (MOCHIM3aldA, TPaHCIOPTHPOBKA
B AKKYMyJIAOus ) MPOTexrawT B YCJOBMAX NOCTOSHHOIO INPHCYTCTBUA HMIKOH
(asH - IpUMpoIHHX BOJ, KOTOpHe, KpoMe (HM3M4YecKoii padoTH [0 Nepepac-
NpefieNieHAr MUHEDAJLHOTO BemecTBAa, B3aMMOJSHCTBYDT C HmM, ABIAACH BAR-
HeiimuM (paxTopoM ero MaMeHeHmA. PaccMOTpeHH TeoXMMIYESCKUe OCOGeHHOCTH
BceX THINOB NPHPONHHX BOJ, KOHTPOJMPYDUHEX COBDEMOHHHE IDOLBCCH Celr-
MEeHTOreHe3a: arMocepHHX OCAIKOB ¥ MON3EeMHHX BOJ 30HH aKTUBHOTO BONO-
o6MeHa, ONpEeNeJANINX XMMUYSCHOE BHBOTDMBAHNME ¥ MOCHIM3ALMI BeuleCTBA;
BDEeMEHHHX MOBEDXHOCTHHX BOJOTOKOR W DeX, OCYWecTBIANNMUX Iepepaclpe-
IeJIOHMEe ¥ TIePeHOC MOCIIM30BAHHOT'O Marepmaia; NOBePXHOCTHHX BOINOTOKOB
(pycsa u moiiM pex ) B BOEOSMOB (CTapMii pex, GoJoTa, o3epa, JIETYHH),
B Ipefieyax KOTOPHX TPOMCXOIMT KOHTHHEHTAIBHOE OCATKOHAKOTJISHNE ;
BHYTPEHHUX ¥ OKpaWHHHX MOPSii M OKeaHOB, BOIHHE MACCH KOTOPHX KaK Ie-—
pepacrnpefeJANT MaTepyal, HocTymapuui ¢ KOHTMHEHTOB, TAK ¥ CJAy=aT
cpeniolf BKKyMyJAdUMM OCamkoB. YCTaHOBJAEHO, YTO B XOIE cenMMeHTOreHesa
MEHepairHOe BewecTBO [epeTepleBaeT He MeHee [ATU MEPeXOmOB H3 ONHOK
TupporeoxmMuyeckoll cpefld B mpyryw. JleramHoe W3ydYeHMe NDOLECCOB
B3aMMOIIe#iCTBAA MEHHEDAJLHOI'Q BEmeCTBa C NPYDOIHHME BOIaMM Ha pasimy-
HHX 3Tanax CeIMMeHTOreHesa BHIOJHEeHO Ha NpuMepe OaccefiHB COBDPeMeHHO-
T'0"0CANKOHAKOMIeHHA KOoMXMIN ¥ ee IopHO-CKJIAamdaroro ofpamieHusa. Tep-
MOIMHaMPYecKEll aHaNWs mMpoleccoB B3arMolelicTBEA OCHOBHHX Nopomoodpa-
SYDUMX MAHEDANOB ¢ NPAPOINHHME BOIAME BHIEJEHHHX I'HIDOI'S0XAMAYECKHX
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cpel NOSBOJAJ OLGHHTEL BePOATHHE HANpaBleHMA EX npeolpaszobBaHus. [loxa-
38HO, 9YTO CHCTEMA NEePBHYHHE ANMMOCHJMKATH — I[PUDOJHHE BOIH, KOHTPO-
JFpywnEe MOCHJM3AIMD,~IIEPeHOC U OCalKOHAKOIIeHHe, HepaBHOBECHA. 310
onpemelAeT HENPepHBHOCTE DA3DymeHMA KOPOHHHX Iopol ¢ ofpasoBaHueM
NPOIYKTOB BHBOTPHEAHWA, JCTOWUMBHX B COOTBETCTBYRNWMX THIPOIEOXMMUA-
YeCKHEX cpejax. BueJeHH TepPMOIMHAMAYECKH DABHOBECHHE, METacTaChib-
HHE ¥ HepaBHOBECHHEe MEHEPAJLHHE acCOLMallid Ha 3Tanax BHBETDHBAaHAA,
nepeRoca H OCARNEHHA. M3yJeHHe CTEXMOMETPHYSCKOTO JajaHca Macc B
cHCTEeMe BOIA-Nopofa MO3BOJWJIO NONOHTH K OleHKe WHTEHCHBHOCTHY IpOLEC—
COB B3aMMOJelcTBEA OPMPONHHX BON C MEHEDAJbHHM BEUWECTBOM. YCTAHOB-
JIBHO, HTO KOJHMYECTEO ASMEHEHHHX NOPOR00GpasywuiX CHJMKATOB COCTABJA-
er ~ 5% Bce#t MaccH MOCWIESOBAHHOT'O MHHEDAJBHOTO BeleCTBA NDM XHMH-
gecKoM BHBeTpMBaHHE, 0,0I% - mpm mepeHoce u 0,I% - HeloCPeICTBEHHO
B XOIe OCAINKOHAKOIUIEHMA.
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CEKLHA/SECTION 05

TEONOTHA OOKEMEPUS
PRECAMBRIAN GEOLOGY

conveners: L.L.James, W.Neumann, N.P.Shcherbak

ABRAMOTICH G.Ya., KHRENOV P M., 4ast Siberian Wesearch Institute
of Geology, Geophysics and Mimeral Products, Miogeo USSR, Ir~
kutsk, USSR

METALLOGENIC AND MAGMATIC ZONALITY OF THE EARTH'S CRUST MAIN
STRUCTURAL ELEMENTS IN THE PRECAMBRIAN ON AN EXAMPLE OF THE SCUTH
OF EAST SIBERIA

The south of East Siberia is one of few regions of the Earth where
endogenetic processes had been actively developed from the Archaean
till the Cainozoic inclusively. Associations of geological formati-
ons fix a sequence of tectogenesis epochs: the Early Archaean - for-
mation of a “"gray gneisses" strata, the Late Archaean - Early domes,
the Riphean - protoactivation of the North-Asiatic craton southern
border, the Vendiun-Early Middle Paleozoic - geosynclinal develop-
ment of Central Asia caledonids. To a different degree these structu-
‘res had been subjected to deuterooregenesis in the Middle Paleozoic
and Paleozoic-Mesozoic epochs and to continental riftogenesis in the
Cainozoic. Two types of lateraml magmatic and metallogenic zonality
are characteristic: longitudinal and transversal. A longitudinal zo-
nality is determined by the northwestern and sublatitudinal strike

of the basic regional structures. A transversal one is determined by
separation of such structures by fracturing in a set of blocks. The
first type zonality is predetermined by the formation of the continen-
tal earth's crust from the Archaean till the Early Paleozoic. The
second type zonality is connected with the epochs of the tectonomag-
matic activation, that had been developed from the Early Riphean till
the Cainozoic. It was accompanied by the repeated mobilization and
redeposition of the ore substance. From the ancient to young epochs
the earth's crust heterogeneity and the importance of fractures and
ring structures increase, the evolution of magmatism from low-alkali-
ne to high-alkaline and of endogenetic mineralization from essential-
ly siderophile to chalcophile and siderophile is observed, sets of
magmatic and ore formations become complecated.
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ABPAMOBYY T'.H., APEHOB II.M., BocTouHO-CaOMpcRE# HaydHO-HCCNEIOBA-
TeNBCKAA HHOTATYT reOJNOTME, reofUsAKE M MAHEDPAJIBHOI'0 CHpPhS MaHTeo
CCCP, r.WMpkyrck ,CCCP

METAUIOTEHMYECKAA i1 MATMATUYECKAA SOHAIBHOCTD TJABHHA CTPYKTYPHHX
JIEMEHTOS 3EMHOM XOPW B JOKEMEPMA HA [PMMEPE OTA BOCTOYHOA CHUBEAPH

Ur Bocrounoft CuGwpw - omWH W3 HeMHOTWX DEr'MOHOB 3eMHOrO mapa, Tfe
SHIOreHHHe MpoliecCH AKTHBHO MPOABWIMCH OT &pxes 00 KafHO30A BHJIO-
uuTeNbHO, Accolwalmm reolormueckux Gopmaruit WKCHpYOT pAN BMOX
TEKTOreHesa: paHHeapxejCKyo - CTAHOBIEHHA ToNmM "cepux rHeficos";
noagHeapxefcKo-paHHenpoTepo3ofickyd - GOpMMPOBAHHA 3elEeHOKAaMEHHHX
MOACOB M T'PAHUTO-THeHCOBHX KymonoB; pudelckyn - MpoToaKTHEA3ALNA
oxHoY oxpawmHH Cepepo-AsmarTckoro KpaToHa; BeHICKO-paHHe-cpefgHena-
1e030fiCKyl0 — PEOCHHKIWHANBHOTO DA3BWTHA KaiemoHu[ lleHTpanbHoM
Asun, B pasHolt creneHw 3T CTPYKTYpH B CpefHenaleo30fCKYO M Io3gHe-
naneo3oficko-Me3030fickyio SMOXW GHIM OXBaueHH NEeATEepOOpPOTEHEe30M W B
KafHO30MCKYD -~ KOHTMHEHTAIBHHM pHfTOreHe3oM, XapakTepHo HamMune
OBYX THUIMOB JAaTepalbHO# MArMATHUECKO# W METAaNNIOTEHHUECKO) 30HANb-
HOCTH: MPONOJNbHOH# M nonepeuHoit. [lponosbHAA 30HANBHOCTH OMpENENAETCH
cepepo-3anafHbuM ¥ CySmMpOTHHM NPOCTHPESHHEM OCHOBHHX pPErHOHAJbHHX
CTPYKTYP, HNONEpedYHasg - pasfelieHWeM TaKuX CTPYKTYp paspHBamM Ha pAn
610K0B, 30HANBHOCTDH MEPBOT'O THMA MpefonpefeleHa CTAHOBIEHWEM KOH-
THHEHTANBHON 3eMHOlt KOpH OT apxes 40 PAHHEr'0 Maleo30f. SOHAJIBHOCTH
BTOPOr0 THNA CBA3aHA C BMNOXaMM TEKTOHO-MaIMaTH4YeCKOU AaKTABA3ALAN,
nposBuBmeficH OT paHHero pudes 100 KaiHo307. lipn sTOM DpomCcXOMMIMA
MOBTOPHAA MOOMIW3allMg ¥ NepeoTioxeHWe pynHoro semectea, Or mpesHmx
K MOJIOAHM BMOXAM BO3pacTaeT I'eTepOreHHOCTh 3eMHOf KopH, MOBHmAETCH
pofiib paspHBOB ¥ KOJbLEBHX CTPYKTYp, Hal/mpaeTcs 3BOJOLIMA Marva-
TH3MA OT HW3KOMeJOuUHOr'0 K BHCOKOMENOYHOMY, 8 DHAOreHHO} MWHepayn-
3alli¥  OT CYMECTBEHHO CHOepofWAbHON K xanbKofuiabHORf W chumepoduib-
HO{l, BCe Golbme YCIOKHAOTCH PANH MarMaTWUecKWX W pyAHeX dopmauwuit,
BHYTpDEHHEe CTpOeHWe MarMaTH4eCKMX apealioB W MEeTalJOreHWUECKHX 30H.

AJIBADE, A.C., Ahmedti Bello University, Zeria;
RAHAMAN, M.A., University of Ife, Ife-Ife;
WOAKES, MICHAEL, Ahmadu Bello University, Zaria, Nigeriae

PROTEROZOIC CRUSTAL DEVELOPMENT IN THE PAN-AFRICAN REGIME OF
NIGERIA

The evolution of the Nigerian basement, which lies within the Pan-
African mobile belt, east of the West African Craton, is reviewed
in the light of new data presented.

In Nigerie the basement can be divided into two units:

- the Western Unit, approximately west of latitude 8°E, is charac-
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teriged by narrow, sediment dominated, N-S trending, low-grade
schist belts in a predominantly migmatite-gneiss "older" basement,
and the whole is intruded by Pan-African granitic plutons.

= the Eastern Unit comprises mainly a migmatite-gneiss complex in-
truded by larger volumes of Pan-Africen granites and the Mesozoic
ring complexes of Central Nigeria.

Evidence from the eastern and northern margins of the West African
Craton indicates that the Pan-African belt evolved by plate tecton-
ic processes, but less is known about the evolution of the internal
region of the belt of which the Nigerian basement is & part.
Geochronological work has demonstrated the polycyclic nature of the
FNigerian basement with ages varying from Liberian (Archean) to Pan-
African (Late Proterozoic). Two evolutionary models are proposed
and discussed; either the basement was formed early and was rework-
ed during succgssive orogenic events; or alternatively the basement
has evolved gradually with substantial additions to the existing
crust from the mentle through a process of either vertical or
lateral accretion.

Ali AIT-KACI AHMED,U.S.T.H.B,Inst. SCIENCES de la TERRE,B.P N°9 Dar el Beida,ALGER
ALGERIE et Jean FABRE, IO rue de PortoRiche,PARIS,FRANCE

LES FORMATIONS VOLCANO-SEDIMENTAIRES TERMINALES (MOLASSES) DU CYCLE PAN-AFRICAIN AU
SAHARA ALGERIEN ET MALIEN

L'analyse des molasses du Protérozoique terminal-Cambrien au Sahara algérien et ma-
lien précise la dynamique des différentes zones de la chaine panafricaine dans son
stade final,avant la pénéplanation fini-Cambrienne.

Sur la zone d'accrétion entre marge passive du craton ouest-africain et marge active
de la plaque africaine,s'individualisent des graben déterminés 3 1'Est par de gran-—
des fractures sub-méridiennes,oli la subsidence s'est poursuivie sans interruption
majeure du dépot des flyschs d celui des molasses.

Au Bled E1 Mass (NW Hoggar) on passe sans transition d'apports longitudinaux Sud-
Nord des greywackes syntectoniques aux arkoses et conglomérats molassiques déposés
d'Est en Ouest,et témoignant de la surrection de 1'arridre-pays,sur la marge active.
Veys 1'Est,dans le rameau médian de la chaine,on retrouve des séries molassiques é-
paisses(Tefedjit,Tébourharine,Amguid),3 1'aplomb des faisceaux de grandes fractures
bordi?res(3°,4“50,5°E),dont les caractéres attestent de la pérennité d'un bassin
d'arridre-arc qui serait resté mobile aprés la collision.

L'absence de molasses plus a 1'Est,dans le Hoggar polycyclique indiquerait un jeu po-
sitif précoce.

Dans la majorité des cas la sédimentation,alimentée par le socle et le volcanisme a—

cide tardi-tectonique parait s'tre faite en milieu continental,avec des indices de
dépots fluvio-glaciaires.
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ALMEIDA ABREU, PEDRO ANGELO, Eschwege Geology Center - Minas Gerais

Fedﬂ’ﬂniversity. SCHORSCHER, HANS DANIEL, University of Sao Paulo,
Brazil

ARCHEAN BASEMENT CONFIGURATION AND INFLUENCES ON THE EVOLUTION OF THE
LOWER PROTEROZOIC ESPINHAGO SUPERGROUP IN MINAS GERAIS, BRAZIL

The Archean basement of the southern Espinhago range subdivided by N-S, E-W, and
NW-SE trending lineaments, into a Km-sized crustal block mosaic, exerted control on
the paleogeographical, sedimentological and structural evolution of the Espinhaco
basin.

Basin generation in a general N-S direction, through sequential riftings within the
realm of a subdivided basement, caused intermittent fissural volcanism, irregular
basin morphology and sedimentation exhibiting rapid facial variations. The
culmination of crustal instability caused differential subsidence, uplifts,
deposition of shoreline conglomerates, opening of large fractures within continen-
tal and insular blocks and collapse-folding of sediments. This dynamics led to a
basin enlargement towards the W and to a more strongly subsiding basement to the
E. Later.compression of distal, eastern basin regions was reflected on the marginal
portions, compressing then gently against the foreland. Regional, slightly
westward vergent folds formed, distinctly related to the basement morphology .
Anticlines are aligned following the structural heights of the basin and the
synclines moulded within its depressions.

The old lineaments suffered mild reactivation. N-S ones were converted into
inverse high-angle faults, reflecting the priﬁcipal direction of the tectonic
forces;, E-W and NW-SE ones were involved in vertical movements. The resulting
lineament pattern reflects the "original" mosaic structure of the Archean basement.
During the final, decompressional stage, gentle block movements occurred,accompa-
nied by basic intrusions.

APPEL PETER W. UITTERDIJIK, Geological Institute, Denmark
TUNGSTEN OCCURRENCES IN THE ARCHAEAN OF CENTRAL WEST GREENLARD

Tungsten has recentl) been discovered in two Archaean supracrustal
belts in the Godthab area, West Greenland. It has been found in the
3.8 b.y. old supracrustul rocks, which occur as enclaves in an old
gneiss complex, the Amitsoq gneisses. The biggest of these enclaves
is the Isua supracrustal belt. In these enclaves scheelite is found
dissiminated in layered amphibolites, as cm-size crystals on joints
and as cm-thick veins with massive scheelite.

Scheelite is furthermore found in the younger (c. 3 b.y. old) Malene
supracrustal rocks, where it occurs dissiminated, as stringers and
as cm-size crystals on joints. An iron-formetion in the Malene sup-
racrustzls is anomalously high in Tungsten.

The Godthab scheelite province is guite extensive, at leust truceab-
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le through a 150 km. long and up to 1C km wide area. Field observa-
tions irndicate that the scheelite mineralizations are atratabound.

AVAX1AN K.Kh., YWATSURA I.K., MARKOV M.S., 3edblogical TInstitute of
the Acadeamy of S5ciences of the USSR, ioscow; DIBRZHINZTSKAYA L.F.,
Institute of Physics of the Barth of the Academy of Sciences of the
USSR, Moscow, USSR

THE STRUCTURE Op ''HE BALI'IC SHIELD'S ARCHAEAN CRuS! (CENTRAL KOLA
ZLONE)

The Archean crust'’s compusition and structure represcnts a major
problem in modern geology. The earliest chronciogicair dated formati-
ons of the Baltic shield are developed within the Central-Koia zone
which largely consist of two complexes of rock, The first includes
metapyroxenives, endervite, charnockite, and bipyrosene schists for-
mea as a resuw.t or granulitic metamorpoism of rock uf layered magma-
tic serics. Tne second inciudes supracsustal rormatiuns of vhe Kula
series-high-alumina and biotite gneisses, bipyroxene schist and
eulysites. Both complexes of rock were subject to plagiomicrocline
granitization.

Petrochemical and geochemical similarity enables us to assume that
high-alumina gneisses of Kola series is an 'effusive derivative of
magmatic rocks transformed into enderbite-charnockite.

The age of the Kola series rock granulitic metamorphism is dated
2,7-2,84 billion years by the U-Pb and Rb-Sr methods. For rock of
the enderbite-charnockite complex, the relict datings obtained by
the U-Pb thermoisochronous method were 2,9-3,0 billion years. The
structural developmend of the enderbite-charnockite rock or the Ko-
la series was complex and went through many phases, In the epoch of
Saami tectogenesis coincinding in time with granulitic facies meta-
morphism these two complexes were tectonically combined forming a
series of alternating overthrusting sheets. At the same time pack-
ets of isoclinal folds developing into a system of narrow scales
were formed inside both complexes. In the epoch of wmarly Proterozo-
ic tectogenesis these structures were further complicatea by north-
west folding.

An analisis ot the available aata enables us to assume that in the
Central-Kola zone we have an Archean crust succession the Lower
fragments of which are represented by deep magmatic differentiates
(from ultrabasic rocks uvo tonaliuve-trondjemite) while the upper
components of the succession are formed of their erfusive derivati-
ves.
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ABAKAH K.X., KAUYPA H.K., MAPKOB M.C., Teonmormueckui MHCTUTYT
AH CCCP, r.MockBa; JIOBPAMHELKAA Z1.0., WrcTuryr duanka Semin
AH CCCP, -r.iocksa , CCCP

CTPOEHUE APXEACKON KOPH BAATHMACKODO WATA (LEHTPANTBHO-KONBCKAA
30HA)

Crpoenne apxedcKo#f KOpH ABIAGTCH OZHOM M3 aKTYyaNbHHX NMPOGNEM COB-
peuenHoit reonoruu. JpeBHeliue I'OXPOHONOTHMYECKH AaTUDOBAHHNE 0Gpa-
30BaHNA BaaTHRCKOTO wWTa pasBATH B npezenax llexTpansHo-KonbCKo it
30HH, KOTOpasA CIOKeHA NMpeuMyueCTBEHHO ABYMA KOMIIEKCcamu nopox. Ilep-
BH}t M3 HMX NpeACTABlIeH .METANUPOKCEHUTAMM, ZBYNMPOKCEHOBHMM CIaHUa-
MM, 2HAEpOMTaAM¥ M UapPHOKNTaMH, OGPa30BABNUMUCA B pe3ynbTaTe IpaHy-
JAUTOBOT'0 MeTaMOpdU3Ma NMOpPOZ eXMHOM pacClOeHHOM MarmaTWyeckoi ce-
pun. Bropolt cnoweH cynpakpycTAIbHHMM 00pa30BAHWAMM KOJNBCKOM CepHR
- BHCOKOTJIMHO3EMUCTHMM CUOTHTOBHMN THEicaMu, ZBYNNPUKCEHOBHMU
craHnaMm W aBnusuTanu. 008 KOMIIBKCA NMOPOA NpPETepneny IUIarwhoMuKpo-
KIMHOBYH TpaHUTH3auMo.

CxozmcTBO METPOXMMWYECKNX M TEOXUMMYECKMX ocoleHHoCTei#t No3BONAET
MpeAnonaraTh, 9T0 BHCOKOTJIMHO3EMHCTHE PHeficH KONLCKOH cepuu ABIA-
nTCA 3QOY3NBHHEMMA aHanOT'aM¥ MarMaTOTeHHHX NOpOoZA.

BoapacT rpasynaToBoro MeramopfusMa Nopox KONBCKOR cepuy naTupyeT-
ca 2,7-2,84 mnpn. mer U-Pb y Bb-Sr yerozamu. JIas nOpOZ YapHOKM—
TOBOTO KOMNneKca U~Fb TEPMOM3OXPOHHHM METOZOM MOJYyYEeHH DENMKTOBHE
ZaTuposkd 2,9-3,0 mipg. 7nerT.

CrpyxkrypHOE® pagBUTHE 2HABPGMTO-YAapHOKUTOB M NOPOX KONBCKON CepHH
OHNO CIOKHHM M MHOTOpa3HHM. B anoxy caaMckoro TEKTOreHeaa, COBMa-
Laniero Mo BpeMeHM ¢ MeTaMOpdM3MOM rpaHynuToBO#l faumM, 3aTH IBa
HOMMIEKCA OHAM TEKTOHWYECKM COBMEINEHH, 00pa30BaB CEepHl Yepenynuux-
CA HaZBUTOBHX MNACTMH. B 9TO BpeMsa BHYTPH OGOMX KOMMIEKCOB OHIH
CcOpMUPOBAHH NAKETH W3OKIMHANBHHX CKN8Z0K, NEPEXOZAnME B CHCTEMY
ysrux vemyit. B 5Mmoxy paHHEeNpOTEpPO30HCKOTO TEKTOTeHe3&8 3TH CTDYKTYy-
PH OWIM OCIOXHEHH CeBepo-3anafHo#ft CHIaz4yaTOCTEHN.

NMelmyuecs ZaHHHE MO3BONANT NPEAMOJOXMTE, 4YTO B leHTpanbHO- Koab-
CROHf 30He Mu MMEeM pa3pes apxeilckoll KOpH, HAXYME {parMeHTH KoTopol
Npe/CTaBNeHH IMYOMHAHMM MArMaTUYEeCKWMU ZuddepeHquaTamm (0T yIsTpa-
0asuToB A0 TOHANUTOB-TDOHABEMATOB), B TO BpEeMA KaK BEDXHWE KOMIO-
HEHTH paspesa CPOPMUPOBaHH UX 3HOy3MBHHMM SHAIOT'AMH.



BAI JIN, XU WENZHENG, GAO YADONG, WU SUZHEN, ZHAO WEI, Tianjin
Institute of Geology and Mineral Regources, Chinese Academy of Geo-
logical Sciences, Tianjin, China

ON THE SIGNIFICANCE OF MULTIFLL DEFORMATION AND POLYMETAMORPHISM
IN EARLY PRECAMBRIAN CRUSTAL EVOLUTION - FROM THE RELATIONSHIP

%
BETWEEN DEFORMATION AND METAMORPHISM OF UTAI GROUP

In Wutaishan reglon, the central part of North China Platform, Wu-
tai Group being a greenstone belt,overlying sialic basement uncon-
formably, combined with the sodic and potashic granites constitutes
a late Archean granite-greenstone terrain. Superposition of vari-
ous generations of folds can be directly observed on its outcrops.
The histery of deformation and metamorphism of Wutai Group in which
the macroscopic recumbent folds developed offers the evidence that
there are three® episodes of deformation and relevant metamorphism
in Wutai stage, separated by unconformities. It is obvious that the
late lower grade mineral association superimposes the early high
grade ones or may be led to the retrograde metamorphism, The uncon-
formities with overlying and underlying strata all were involved in
violent folding and the bounderies of metamorphic facies are con-
cordant with those of relevant strata. A1l these denote the activity
of the Early Precambrian crust.

The superposition of multiple deform&tion with related metamorphic
mineral association contributes to distinguishing the metamorphic
phases. And the oceurrence of polymetamorphism provides the evidence
for determination of unconformity and tectonic cycle. The lackuna
of metamorphic facies in a continuous facies series under the uncon=-
formity could exhibit the size of ancient erosiop depth and the
break interval.

BARCA, SEBASTIANO, Department of Earth Sciences, Caglieri, Italy;
COC0ZzA, TOMASO, Geological Institute, Siena, Italy;

DEL RIO, MYRIAM, Department of Earth Sciences, Cagliari, Italy;
MINZONI, NELLO, Institute of Mineralogy, Ferrara, Italy;

PITTAU, PAOLA, Department of Earth Sciences, Cagliari, Italy

THE PRECAMBRIAN OF SARDINIA (ITALY)

Different types of metamorphic polyphasic rocks referrable to the
Assintic orogeny, outcrop in several localities of central and
south Sardinia, but the most complete and peculiar Precambrian-
Cambrian sequences are widespread in the surrounding area of Cape
Spartivento, at the extreme southern end of the island. The base-
ment of Precambrian age iscomposed of migmatites and of high-grade
metamorphic kyanite-bearing rocks; it is followed by products of
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crustal anatexis (cataclastic gneiss AUCTT.) such as acid migmati-
tes of Infracambrian age. The latter formation is lithologicelly
correlable and mge-equivalent to the 0llo de Sapo Formation of the
Iberian Massif and, like it, is derived from a late post-Assintie
magmatic event. A thick, till now ezoic, mostly detrital with
minor carbonatic episodes (the Bithie Formation AUCTT.) lies on the
magmatic rocks and is, in turn, followed by fossiliferous carbo-
natic and terrigenous sediments of the Lower Cambrian. All the se-
diments overlying the Assintic basement have been affected by de-
formation end weak metamorphiam occurring during the Ercynian
orogenys.

BASEI, M.A.S. and CORDANI, U.G., Institute of Geosciences of Uni-
versity of Sao Paulo, Brazil

THE GEOLOGIC EVOIUTION OF THE UPPER PROTEROZOIC DOM FELICIANO BELT
IN SANTA CATARINA STATE, SOUTHEASTERN BRAZIL

A fairly complete section of the Dom Feliciano belt, whose
tectonomagmatic evolution occurred at the end of the Precambrian,
during the Brasiliano orogenic cycle, crops out in the eastern part of
Santa Catarina State. Within the belt, structural vergence is
northwesterly, towards the Luiz Alves cratonic area, and metamorphic
grade increases southeast. The following tectonic units are
characterized:

a) The anchimetamorphic molassoid sediments of the ltajafl
Group, which unconformably overlie the high-grade terranes of Luiz
Alvés. They were intruded by high level acid intrusives and post-
tectonic granites.

b) The greenschist to amphibolite facies supracrustals of
the Brusque Group, with polyphase deformation, which are intruded by
at least two generations of granitic rocks.

c) A medium-grade terrain, in which migmatization is
widespread, and large granitic bodies were formed (Pedras Grandes
suite), suggesting the existence of an active late Precambrian
magmatic arc.

About 200 new radiometric dates (K-Ar on separated minerals,
Rb-Sr on whole rock samples, and U-Pb on zircons) indicated the
following chronology of events: main regional metamorphism at ahout
700 MA; syn-late tectonic deformation associated with granite
emplacement at about 640 MA; thermal episodes and post-tectonis
granitic intrusions at 580 and 540 MA; regional cooling and uplift
at 450-500 MA.
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BELEVTSZV Ya,N., VERIGIN M.I., EPATKO Yu.M., Institute of Geoche-
mistry and Physics of Minerals of the Ukraipian SSR Academy of Sci-
ences, Kiev, USHR

PRECALBRIAI IRCH-ORE FORLATIONS OF THE EAST-EURCPEAN PLATFORM

I.Iron-ore foruastions are of repional distribution. They are confin-
ed to the Ukrainian shield, Voronezh massif, Baltic shield, Bielo-
russian~Lithuanian nose. The bulk of the iron-ore resources in the
USSR is associated with the above formations.

2.Two formations are establisheds volcanogenic and sedimentary.
Their rocks have undergone regional dynamothermal metamorphism of
greenschist,. anphibolite and partielly granulitic fascia, The meta-
morphic processes caused the alteration of primary rocks mineral
composition, redistributiou and concentration of iron.

2.The origin of the volcanogenic iron-ore formations is timed to pre-
geosynclinal period of the Earth’s crust evolution (3.9 x IO9 to
2,7 % 10° ¥.). They occur among metamorphosed, granitized, chiefly
volecanic rocks of basic composition to form a discontinuous band
through the Ukrainian shield, Bielorussian~Lithuanian nose, the eas-
tern part of the Baltic shield. They are occasionally identified on
the western slope of the Urals.

4.Sedimentary-terrigenous—chemogenic iron-ore formations are confin-
ed to miogeosynclinal lower Proterozoic structures (2.7 x 109 to
I.B x 109 ¥+)e« They are cheracterized by the alternation of the ho-
rizons of ferruginous guartzites and shales. These iron-ore forma-—
tions occur in the eastern and western areas of the Ukrainian-Voro-
nezh craton, forming continuous iron-ore bands: Konksko-Bielozerka,
irivoy Rog-Lremenchug, Belgorod-Bryansk and Oskolsk-Orel.

5.Iron-ore formations of the Hast-Zuropean platform are comparable
to those of "algoma" and "superior" type, occurring in the Canadian,
Indian and other Precambrian shields.

BEJIEBUEB fA.H., BEPUIVIH M.M., ENATKO K.M., VHCTHTYT reoXuMuu ¥ Gu3u-—
KM MpHEepanoB Axazemun Hayk YCCP, r.Kmes, CCCP

HEIESOPYIHHE GOPMALMN IOKEMBPMA BOCTOYHO-EBPONENCKQI MIATOORMH

I. XenesopyzrHe (OpMauMM MMEKT pervOHANBHOE pa3BuTtMe. OHM NMpUypoye-
HH K YKpaWHCKOMY WATY, BopoHexcxoMy maccHBy, BanTuiickoMy mury, Beao-
pyccko-JIMTOBCKOMY BHCTYNy. C HMMM CBA3BRO NOZaBIAbLEe GONBUKHCTEO
pecypcoB xene3sHx pyx CCCP.

2. [lo BpeMeEN ¥ yYCNOBUAM OCPASOBAHUA BHIENGHH  (QODMELUH: BYAKEHO-
TreHHAA W ocazoyHad. [lopoxw gopuauuit nperepnenu pervoHalbEHM zMHAMO-
TepMalbHHU MeTeMop@M3M fanuit 3edEHHX CABHIGB, aMfuGoaMTOBOX M YaC—
TUYHO T'DaHyAMT0BOA. MeTaMopfuueckme npoleCCH BHSBAIM W3MOHEHNE MH—
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HEpalBHOTO COCTABA WCXOZHWX 00pa30BaHM, a Takxe NepepaclpezeneHde
¥ KOHUGHTPSOHD Xenesa.

3. BynaxaHOTeHHHE Eele3opyZxHe gopManuu o6pa30BaiMchk B ZOTEOCHMHKIA-
HauBHWR NMepUOA apxefAcKOro pasBUTHA 3amHOM HOpH (3,9~2,7 MIDT.ZET).
OHp 3a7erapT CpeAW MeTauMopdu30BAHHHX, I'paHHWTM3UDOBAHHHX, [peMMylecT-
BEHHO BYJAKAHMYECKMX, MODOX OCHOBHOTO COCTABA. IJTM (QOpMAUMM OPOCHBXM-
BANTCA NpepuwBHCTOR mosocoft yepes YxpamHcKuME mmT, Belopyccxo-JMTOB~
cEnfl BHCTYN, BOCTOYHYD WacTh baarulicKoro muTa, 8 TEKEE BCTPEYEHH
BIONb 38MAZHOTO CKIOHA Jpaza.

4, OcazouEHe  TepUI'8HHO-XEMOTGHHHE XeIe30DyAHHE GopManud npaypo-
UeHH K MMOTE@OCHHKIMHANBHHM CTDYKTypaM HMXHETro mpoTeposch (2,7-

1,6 wapn.ner). OHu XapakTepU3yOTCA 4Y8PeLOBAHMEM MODA3OHTOB KEJE3dA-—
CTHX KBApUATOB U cnaHueB,iene3opynHHe fopMauds 3TOr0 TAD& PacUuoNo-
XeHd B BOCTOYHOM B 3amamHoil 4acTH YKDEMHCKO-BODOHEXCKOrO KpaToHa,
o0pa3ys NPOTAREHHHE X8A830pYIHHE MOJOCH:KOHKCKO-beno3epCcKyn,{paBo-
POXCKO-KpemenIyrcKyD, beroponcko-5panckyn # OcK0ABCKO-UDAOBCKYD.

5. Hemesopyzene Qopmanmd Bocrouso-EBpomeiickoll miaTHopME cOMOCTABAMH
¢ JopManuAMu AITOMCKOTO M CYMeDUOPCKOTO THNA, DasBATHX HAa KaHazckou,
VHzuilcxoM n ZpYTHX ZOKGMODHMCKHX OMTAX MHDE.

BEL'XOV I.V., BATI&VA I.D., VETRIN V.R., Geologic Inst:!.tute of the
Kola Braoch of the USSR Academy of Sciences, Apatity, USSR
THE OLDEST CRUST OF THE BALTIC SHIELD: COMPOSITION, AGE

AND GENETIC FEATURES

Al the present level of erosion the oldest terrains of the Baltic Shield out-—
crop as individual blocks among the younger rocks of sedimentary-volcanoge~-
nic and granite-ultrametamorphic, layers. Effusive and intrusive rocks grou-
ped into a primary crustal volcano-~plutonic association are most abundant

in this layer. . Chemical evidence suggests that the volcanic sequence show
SiO2 - low-supersaturation trend. Among them andesite-basalte, andesite are
dominant, whereas basalts and dacites are comparatively rare. The intru—
sive rocks of this association are characterized by 5i02-supersaturaﬁon
trend and correspond to quartz diorites, tonalites, plagiogranites, granodiori-
tes. The main characteristic feature of the earliest rocks in the Baltic Shield
is the absence of typical differentiated sedimentary rocks, a similar dome
pattern of structures with predominant NE or SN orientation, Time range of
the formation of the oldest crust remains uncertain, The oldest isotopic age
obtained by the U-Pb isochron method for the Kola Penincula is 31303100
(250) m.y. The oldest rocks are almost everywhere affected by regional
microclinization the time which corresponding of diastrophism at the bounda-
ry of 2800 m,y. ’;‘u understand the oarigin of primary crustal formations of
the Baltic Shie.ld the followinfg characteristic features of these rocks must
be taken into consideration: 1) continuous range of transitions from diorites

to plagiogranites, 2) close relationship between series of intrusive rocks
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and volcanics of basalt-andesite-dacite composition, which are characterized
by a similar chemistry and 3) their close petrochemical and geochemical

affinitjity with the oldest rocks of other regions. Geological and petrological
data suggest that the oldest granitoid rocks may have been derived by re -
working of basalt-andesite-dacite selective melts tramgported to the surface

from the primary undepleted mantle,

BRIBKOB H.B., BATMEBA W.H., Berpms B.P., I'eonorudeckmii meEcTATYT
Konbckoro {mmmana AH CCCP, r.Amarura, CCCP

IPEBHENUAA KOPA BAITH/CKOTO UMTA: COCTAB, BO3PACT, TEHETUYECKUE
O0COBEHHOCTH

B coBpeM@HHOM BSDO3MOHHOM Cpe3é ZpeBHeltmwe oGpasoBanms BamTuifckoro
maTa OGHAXADTCH B BUZAS OTZEJBHHX GJIOKOB Cpeal (G0N66 MOJOZHNX MOPOJK
0C8Z0YHO~BYAKAHOTEHHOT0 ¥ IDAHMT-YIbTPAMETaMOpMYECKOTO CN08B. B ux
COCTABE CYMECTBEHHO NMpeoGrazianT a(HOYSHBHHE W WHTDYSWBHHE NOPOZAH,
00B6ZANHERHENE B NEePBAYHOKODOBYN ByAKAHO-IAYTOHMYECKYD acconMandm. Ilo
XAMAYECKOMY COCTABY NMOPOZH BYJKAHOTEHHOIO KOMMNEKEa OTHOCATCH K cja—
60 NePECHNEHHEM SiO, MOpoZaM, CpeAW HAX Npe0GAafanT aHZAe3UT0Oas3alb-
TH, QHZG3WTH, DOX6 BCTPEUANTCA GA34NLTH ¥ AAUMTH. MHTDY3WBEHE MODOJAHN
XapaKTePH3YNTCH NEPECHUEHHOCTED SiO, M OTBEYaLT KBADIEBHM AWODUTAM,
TOHAMUTAM, NAATHOrPAHUTAM, TDAHOZUOPUTAM. XADAKTE DHHM N4 HAUGONEE
paEEMX nopox BanTmiickoro mUTa ABIAETCA OTCYTCTBME B WX COCTaBe Tu-
NUYBENX 7HQHepeRUMPOBARNNX OCAZ0YHEX NOPOA, KyMONGHNWE DUCYHOR CTDYyH-
Typ ¢ MPEMMYMECTBOHHHM COBEPO~BOCTOYHHM ANH MepHAMOHANBHEM HpOCTHpDa—
HEMeM. BpeumeHHON mHTepBan GopMEpOBAHNA ZpeBHeHued KOpH eme HeZoCcTaTO-
YHO fceH. HamGonee BHCOHEA UMHpa paznOIOTMYSCcKOI'0 B03pacTa, omnpexe-
NeRHaA M30XPOHHHM U —PbMeTOZOM ANA KoascHOIo mMoJyocTpoBa, COCTaBAA-
eT 3I304100(250) MuH,JN&T,. JpeBHejimMe MOPOAH MOYTH IIOBCEMECTHO MO7-
BEpPROHH MPOLOCCAM PETUOHANBHOH MUKDOKIWHW3ALUMM, BOIPACT KOTODOH CBA=
38H ¢ AAacTpofuaMoM HA pyGexe 2800 MIH.N6T. PaccMaTpWBas BOMpOC 0
NPONCXOXASHUA MEPBUYHOKODOBHX 00pazaoBaHuif BairTuifcKoro mmra, cABAyeT
YUATHBATHE: 1) HamMIuMe HENpePHBHOrO DfAAA B3aUMOMEPEX0Z0B 0T ZAWOPHTOB
A0 ONaTHOTPAHWTOB} 2) TECHYD ACCOLMALAO MHTDY3WBHHX MOPOR ¢ GIM3kKolt
M0 XUMA3MY cepHeif BYIKAHWTOB; 3) MOTPOXUMHUSCKO® W I'eOXUMUIECKOE
pPOZCTED C JApeBHOHUMMY NTOPOZAMM APYI'MX DETUOHOB. ['ecJormveckme ¥ NeT—
porpafuuecKkue JAHHHE MO3BONANT NMpeANOIAraTh 00pa30BaHWe JpeBHEHUNX
ImopojA 38 ¢4YeT NepepaGOTKE (a3anbT-aHNe3UT-ZALUMTOBAX BHINABOK, IOCTy—
NaBEAX K MOBEPXHOCTH M3 NeDBUYHOH HEMCTOMEHHOH MAHTUM.
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BuTKOVA L.N., OGNEV V.N., A.P.Karpinsky All-Union Research Geo-
logical Institute (VSEGEI), Leniograd, USSR

COMPARATIVE ANALYSIS AND EVOLUTION OF SEDIMENTATION IN THE
ARCHEAN AND EARLY FROTEROZOIC OF THE FOLDED AREAS

In the folded areas the Archean sedimentation took place in
shallow conditions of the open seas. The Archean primary formations
were formed by flysch like, terrigenous, terrigenous - carbona-
ceous sediments of mixed composition, less siliceous and carbona=-
ceous. In some regions the upper parts of sections contained salt-
bearing sediments of residual basins. The Archean stage is chara-
cterized by the absence or weak display of volcanism (Middle Asia,
the Urals, Altai-Sajany region etc.). It differs the folded areas
from shields where the volcanic activity was intensive and breaks
in sedimentation existed. In the Archean areas of removal of the
folded areas the Pre-Archean "basaltic" layer was disrupted.

The initial deposits of the Lower Proterozoic were represented
by the rhythmic thin-laminated argillaceous, siliceous and carbona-
ceous sediments which accumulated at the expense of destruction of
areal crusts of weathering of the Archean crystalline rocks. The
composition, lithologic peculiarities allow to characterize the Lo-
wer Proterozoic complex as protoplatform formation which contains
the great quantity of biogenic substance.

The sedimentation of the Early Proterozoic greatly differs
from the Archean one. The composition, textures and the other pe-
culiarities make possible to represent the process of sedimenta-
tion to be slower than in Archean without rewashings and redepo-
sitions, greater depth of basins, the bottom of which was not re-
ached by swells and near-surface currents. In benthic horizons of
basins the oxide medium predominated and bitumens precipitated
ore substance.

BEIBKOBA JM.H.,, OTHEB B.H., BcecownsHH#l HayyHO-ACC/8NOBATEIBCKAM
reonoraveckuid MHCTHTYT MM.A.ll.Kapmauckoro (BCEIEM),
r.Jenunrpan, CCCP

CPABHUTEIBHHY AHATAS ¥ 3BOJMA OCAIKOHAKOILIEHWA B APXEE M PAHHEM
[IPOTEPO30E CHJIAQYATHX OBIACTEA

Apxefickoe ocaZKOH&ROMNEHWE B CRASBZYATHX OGNACTAX MPOMCXOZUI0
B MEIKOBOAHWX YCIOBMAX OTKDHTHX MopeH. [lepBmuHHe GopMalMM apxes
CHlA CAOKEHH (QAMNOMIHHMHM TEDDUI€HHHMM, TEeppHIreHHO-KADPOOHATHLMA
CMENaHHOI'0O COCTaBa OCajKaMMu, MEHBME KPEMHUCTHMA B KBPGOHBTEHIH.
B HEKOTOPHX panoﬂax BepXHHE YacTH paspescB COZEPE8NHM CONEHOCHHE
OCAZKM 0CTaTOYHHX OacceflHOB. /A apxeficKoro sTana XapaKTepHO OTCYT-
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CTBME MIM clafoe NpoABRNeHMEe ByIraEuaua (Cpeasss AsWA, Ypa:, Axrae-
CefHcKea 06XacTh ¥ Ap.), YTO OTANYAET CRABAYATHE OGNACTH OT WHTOB,
I'Zle BYNKAHWYECKaA AeATelbHOCTH OWia MHTEHCHBHON, CYNECTBOBANM HEpe-
pPHBH B OC8AKOHAKONNEHMM. B o0nacTAX cHocAa apxed ORJISAYATHX 00M8—-
crefl paspymancsa goapxefickmid "GasanbToEBHWH™ cinoflt.

HcxozHne OTAOKEHHs HEEHEro NPOTeposof GHAM NpeACTaBIEHH DHT-
MUYHHMA TOHKOCHOHCTHMM IIAMHACTHME, KDEMHMOTHMH M KapOOHAaTHHMHE ocaj-
K8MW, HAROMIABEMMHUCA 32 CY6T paspymWEHAA MJIOMEJHHX KOD BHBOTDHBAHNA
apxefCKUMX KPHCTAINMYECKNMX NOpoZ. STOT KOMINEKC OTIHYSETCHA BHAED-
EAHHOCTHD NHTOIOTHYECKOIO COCTABa, GOABMAMM MOMHOCTAME, COMSMEDMMbH-
MM C apxeeM, NOBHUEHHHM COZGPEGEMEM OpPI'aEMYECKOI'0 BEmMEeCcTEa [0 CpaB-
HEHWD ¢ apxellCKMM, 9To MNOBBONAGT XapAKTEPMBOBATH HWEKHENpoTeposol-
CKMM KOMIONOKC Kak NpoTonaaTdopuMeHHyD (GOpMALNHD T'IMHAOTHEX 0CaZKOB C
noZunHesHo! efl KpeMHHCTO# M KapfoHaTHOR CyOQopMaidAMH, COAEPEAMHME
SHAYUTENBHOE KOIMYECTEC GUOTEHHOI'O BemecTBA.

OcazxoEaKONNeHHE DaHHEro MpOTEpos80A PEe3Ko OTIMYAJN0CH OF apxef—
ckoro. CocraB, TEKCTYPH M ADYrEEe 0COOEHHOCTH NOBBOAANT NpelCTaABHTE
Npomnecc OCAAKOHAKONAEHMA OGolee MeANeHHHM, YeM B apxee, (€3 MepeMu-
BOB W NepeoTIOKeHnfi, GOIBEYD IrayGuHy 6acceilHoB, X0 AHA KOTODHX HE
JOCTHTalnM BONHEHHA H NPANOBEPXHOCTHHE TeYEHWA. B NPHAOHHHWX T'OPH30H-
Tax 6accefHOB roCHOZACTBOBANA 3aKMCHAA CpeZa M OMTyMHadA 4YacTh opra-
HEEM oCagjiala BMecTe ¢ Co00@t pyZHhe BEemecIBa.

BENNTT, VICTORIAC., G,.LANG FARMER, BRUCE K, NZL3ON, DONAID J.De
PAOLO, Department of Zarth and Space Sciences,UCLA,Ios Angeles, ysg

THE IDENT'IFICATION OF PRECAMERIAN BASEMENT TERRANES IN THE WESTERN
UNITED STATES USING Sm—-Nd ISOTOPIC CHARACTERISTICS

N4 isotopic characteristics can be used to delineate large-scale
crustal age provinces, thereby constraining the timing of major
continental accetionary events, and, in conjunction with other
types of data, facilitate continental reconstruction, the determi-
nation of the age of Precambrian rifting events, and the identifi-
cation of more recent large-scale strike-slip faults, In a study

of the Precambrian rocks of the southwesterm U,S,, an area where
the basement rocks are of limited exposure due to Phanerozoic sedi-
mentation and Mesozoie and Tertiary granitic plutonism, we have
measured the Sm-Nd isotopic composition of middle Proterozoic
gneissic roeks and of late Proterozoic anorogenic granitic rocks,
On the basis of distinctive Sm-Nd model ages (TDM), we have identi-
fied four age provinces: (1) eastern Arizona (EA), characterized by
TDf":=1 .7-1.8 b.y. (Measured eNd=—14,6 to -17.5); (2) northern Arizo-
na, southern Utah, and southern Nevada (AUN), with TDM=‘1.B-T.9 b.y.
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(eNd=-16.7 to -26,1); (3) Wyouing and Idaho provimce (WI1), with
TDI‘J.ZE .8 b,y. (€Nd2-30); and (4) a previously unknown 2,0-2.3 b.y.
Tpy Province in eastern California and western Nevada (CKN), (eNd=
-19.5 to -24.1). 275r/%5r values range from 0,705 to 0,904 and
are not well correlated with 143Nd,/14 d isotopic compositions ow-
ing to Sr mobility, The initial Nd values of strongly peralumi-
nous (crustally derived) liesozoic and Tertiary granitic rocks also
reflect the isotopic distinctiveness of these terrainesjthe rocks
display narrow ranges of initial eNd, with average values of -19

in CN, =12 in EA, and -30 in %I, It has not yet been determined if
the CN (2.0-2.3 b.y. TDM) province results from the mixing of Ar-
chean crust with middle Proterozoic crust, or whether it repre-
sents a separate orogenic event. This terraipe may also be correlati-
ve with the Penokean province of the north-eastern U.3, The age and
geometry of the eastern California province suggest that this seg-
ment has been displaced +500 km sinistrally from the north,

BERNASCONI A., BP Mineracao Ltd., Rio de Janeiro, Brazil

ARCHAEAN METALLOGENESIS IN EASTERN BRAZIL, AND ITS RELATION TO
VOLCANIC AND VOLCANO-SEDIMENTARY PROCESSES

The Archaean mineralization of Brazil is subdivided in two major ty-
pes viz., mineralization found in stable areas (cratons) and minera-
zation associated with mobile zones.

The former type containe the bulk of the economically important con-
centrations and is exclusively associated with greenstone belt litho-
logies. However, only two varieties are presently known, gold and ma-
nganese mineralization while the base metal-massive to disseminated
sulphide deposite are virtually absent. The greenstone belt-associa-
ted mineralization can be further subdivided in two different types
viz., a stratiform syngenetic type intimately associated with the en-
closing lithologies, and a structurally controlled epigenetic type
related to hydrothermal solutions. Within the first type are the gold
deposits of the Nova Lima Group in the Iron Quadrangle. The manganese
ore of the Conselheiro Lafaiete district is also considered to be a
syngenetic type. The epigenetic type is best exemplified by the gold
occurrences of the Itapicuru belt.

A conspicuous mineral paucity is apparent within the mobile belts,
however, subeconomic copper concentrations are known within the mafic
to ultramafic bodies of the Curaca River Valley.

Particular attention is given to the most important mineral occuren-
ces of each of the mineralized districte, including a detailed desc-
ription of the gold mines of the Iron Quadrangle which shows excel-
lent geological and geoghemicsal evidence for their syngenetic exhla-
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tive volcano-sedimentary origin, the gold ore bodies of the "Faixa
Weber™ in the Mafic Metavolcanic Unit of the Rio Itapicuru belt of
epigenetic origin, and other less economically important gold occur-
rences such as those present in the Crixas belt.

The study of the manganese and copper occurrences of the Barbacena
and the Curaca River Valley district respectively, is treated with
apeciai congideration since these occurrences seem to represent an
unusual type of Archaean mineralization.

BERTRAND-SARFATI, J. et le Groupe Frangais, France

LES METHODES STRATIGRAPHIQUES ET LEUR APPLICATION AUX SEDIMENTS DU
PROTEROZOIQUE

Les sédiments du Protérozdique ne sont plus désormais considérés
comme azoiques, cependant ils demeurent difficiles a interpréter
en termes stratigraphiques. Les premiéres données géochronolo-
giques furent chaudement applaudies car elles devaient résoudre
tous les problemes stratigraphiques existent encore. Pourtant les
sédiments ne peuvent pas etre datés directement, excepté par la
méthode d’analyse isotopique Rb/Sr sur les argiles. Méme ainsi les
datetions isotopiques ne peuvent en aucun cas &tre le seul moyen
de construire une stratigraphie du Protérozoique. Quelles autres
méthodes d’investigation existe-t-il? Ce sont deux grands groupes
que l’on oppose généralement: des meéthodes stratigraphiques géolo-
glques, traditionelles et des methodes physiques plus facilement
quantifiables.

La premiére des méthodes géologiques est 1’analyse seédimentolo-
gique du bassin. Le décor est alors planté pour une méthode qui va
permettre de donner des €léments de datation: la paléontologie. Au
Protérozoique, stromatolites et microfossiles sont reconnus comme
potentiellement utilisables pour la stratigraphie. Ces méthodes
fournissent des données géologiques sur la durée, la succession,
1’évolution.

Les methodes physiques: géochronologie, geéochimie, peléomagnetisme,
permettent de caler des eévénements: diagenéae des arailes marqueurs
géochimiques, inversions du champ magnétique ou variation des
poles, qui sont autant de jalons dont la succession permet de dres-
ser une échelle stratigraphique.

Ces méthodes ont une certaine "hierarchie" la méthode premiére
eétant bien sur la lithostratigraphie.Toutes ne s’appliquent pas aux
mémes objets, elles paraissent dont complémentaires. Pourtant les
divers spécialistes ont une facheuse tendance a proner l’excellence
de leur méthode et & dénigrer les autres méthodes. Il semble pour-
tant que,dans une série sedimentaire connue par sa lithologie et sa
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pédimentologie,l’application conjointe de toutes les méthodes pos-
sibles d'investigation ne puisse étre que bénéfique:1)par 1’accumu-
lation des élements de combaraiaon avec d’autres séries; 2)par 1l’ac
cumulation de données propres & chaque méthode et ne pouvant que re
forcer 1,etat des connaissances dens ce domaine;3)par la possibili-
té de tester et de critiquer chaque méthode et notamment son mode

d’application. Ainsi peut-on accroite les chances de voir naftre
un jour "une" stratigraphie du Protérozoique,

BEURLEN H., University of Pernambuco/Recife, Brazil
SCHEELITE BEARING "TACTITES'" FORMED BY CA-AL-ENRICHMENT ON AMPHI-
BOLITES IN THE S#RIDO TUNGSTEN PROVINCE — NE-BRAZIL

Petrogrsﬁhic observations in several scheelite deposits of
NE-Brazil indicate that "tactites" - the local designation for all '
calesilicate rocks-were formed by replacement of amphibolites successi-
vely by: 1- diopside + plagioclase; 2- vesuvianite + garnet; 3- epido-
te + tremolite + quartz + calcite + chlorite. In the Brejui Mine, tra-
ce elements indicate that the amphibolites that enclose the scheeliti-
ferous" tactites" are orthoderivated. Petrochemical investigation on
the scheelite bgaring cummingtonitites, phlogopite-schists and myloni-
tes in the Carnaubinha Mine also supports an orthoderivated origin. In
the Malhada Limpa prospect amphibolites partially replaced by scheeli-
tiferous "tactites" show preserved diabasic textures. In all occurren-
ces investigatéd, at least two phases of scheelite were distinguished:
the first one crystallized during the pre or early metamorphic stage,
while the other/phase(s) was formed by recrystallization during the
later tectonometamorphic events. The spatial coincidence of the mine-
ralization with orthoderivated rocks in the deposits above, the petro-
graphical similarities with doozens of other occurrences, the strata-
bound character of all scheelite mineralizations of the Serido Provin-
ce, the absence of related granites and the presence of talcum, asbes-
tos, barite and gold prospects in the same lithostratigraphic unit, in-
dicate that a volcanosedimentary tungsten contribution in the Serido
Province as a potentially important metallogenetic event can no lon-

ger be discarded.

BOGDANOV Yu.B., All-Union Institute of 3eology, Leningrad;
VOINOV 4.S.,Leningrad Ctate University, Geology Department,

Léningrad, USSR

THE VOLCANISM EVOLUTION OF THE EARLY PRE-CAMBRIAN GREENSTONE BELTS
OF THE EASTERN PART OF THE BALTIC SHIELD

Three epochs of the greenstone belts formation - Barly and Late
Archean and karly Proterozoic - are distinguished in the Early Pre-
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Cambrisn history of the geologic evolution of the region. They are
subdivided into 4 types according to peculiarities of volcanism and
position in the tectonlc structure.

The first type belts lay in the lithoplint joint zone and are found
in the Early Archean only. They are characterized by intensive evo-
lution of the basic and ultrabasic volcaniam.

The second type belts ere timed to the limits of megablocks
being the regions of the early stabilisation.The basic volcanism
with the growing role of the mean volcanites from the Early Archean
to the Proterozoic is typical of them; the center volcanism migra-
tion to the side of stable megablocks is seen.

The third type belts are drawn towards the regions of elevations
and is distinguished by the basic volcanite evolution in combination
with the acid effusive rocks of sodium series. It is found in the
Archean only. .

The fourth type belts are connected with the megablocks regional
parts. In the Early and Late Archean they are characterized by basic
and ultrabasic volcanism in combination with scdium series acid
effusion. The association of the basic and potassic acid volcanites
appears in the Early Proterozolc and features resembling rifthogenic
structures are revealed.

Thus the greenstone belts formation takes place in the Early Archean;
the greenstone belts reach their maximum developement in- the Upper
Archean, their disappearance and sevolutionary replacement by riftho-
genic structures are observed in the Early Proterozoic. The volca-
nism evolutionary character determines the metallogenic peculiari-
ties of the greenstone belts. N

BOTJJAHOBE D.E. ,Bceconanuit reonorwueckuit uHeTUTYT,I.JeHuHrpan;

BOVHOB A.C.,Jlenunrpagcknit rocynapcTBeHHH yHuBepcuTer,reondax, . Je-
HUHrpag,, CCCP

OBOMNLMA BYJIKAHM3MA 3ENEHOKAMEHHHX TMOACOB PAHHEIO JOKEMEPUA
BOCTOYHOR YACTH BANTMICKOIQ UMTA

B MeTOpMM Teosoryueckoro pasBUTMA PEUMOHA B PAHHEM JOXeMOpUM BHIEeNf-
DTCHA TP 3M0XH (OPMUPOBAHWA 3€NCHOKAMEeHHHX MOFCOB — DPA&HHEe- U I03JHe-
apxelickaa W paHnenporeposoicxan. [lo 0COOEHHOCTAM BYIKAHW3MA W [OAOKE-
HHO B TEeKTOHMUECKOW CTDYKType OHM MOIPasfelNfuTCHA Ha UeTHpPe THa.
llorca mepsoro TUNA 3aKNAINBANTCH B 30HE COUISHEHWA AUTOTIHHTOB M
YCTAHOBJGHH TOJNBKO B DAHHEM apxee, XapaKTepPU3yACh WHTEHCUBHWM pPasBU-
THEM OCHOBHOrO M yTbTPAOCHOBHOT'O BYJKAHHAMA.
llosca BTOpOro THUna NpUypoueHH K T'DAHKIAM MEraGiOKOB, NPefCTABJIADIHX
cofo# o6nacTu paHHeld cTaunuwsanuu. LA HMX THNMYEH OCHOBHOHW Byixa-
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HH3M C BOSPACTAHMEM DOJH CPERHHX BYJIKAHWTOB OT PAHHEro ApXes K paH-
HeMy [pPOTEpO30D; OTMEYAeTCA BO BPEMEHW MUIDAallMA LEHTPOB BYJIKAHWUSMA
B CTOPOHY CTalHAbHHX GNOKOB.

Tperult THn momcoB TATOTEET K 06AACTAM NOAHATHI ¥ OTANYASTCA DASBUTHU-
€M OCHOBHHX BYJKAHMTOB B COYSTAHMM C KHC/HMM oldlysuBaMd HATPOBOTO
pAja, YCTAHOBJEH OH TOJNbBKO B apxee.

[losca uyeTBEpTOrOo THNA CBA3AHH C KpaeBHMM YACTAMM MeraGnokoB, B paH-
HeM M NO3JHEM &apXee OHM XAPAKTePU3YDTCA OCHOBHHM M YJbTPAOCHOBHHM
BYJKAHMIMOM B COYETAHMU C Kuciumu 3hfysuBaMu HATEIS0r'0 pAma, B paH—
HEM MPOTEPO30e B HMX BO3HMKEET ACCOLMAIMUA OCHOBHHEX W KAJIMEBHX KMUCIHX
BYAKAHUTOB M MPOABIADTCH YEDTH CXOACTBA C PUPTOreHHEMM CTPYKTYDAMH.
Taxum 06pa3om, B paHHEM apXee MPOUCXONUT 3ANOXEHHE 3EeJeHOKAMEHHHX
noscos, B BEPXHEM apXee OHW JOCTUralT MAKCHMANDHOI'O PA3BUTHS, B paH-
HeM NpoTepo3oce HalIDAaeTCA MX OTMUpaHWe W OBONDLMOHHAR CMEHa pufTo-
MONOGHNMH CTPYKTYpAMH. OBOJDLMOHHHIE XapaKTep BYJKaHW3MA ONpefenseT
MEeTANNOreHWISCKHe OCOGEHHOCTH 3ENEHOKAMEHHHX MOfCOB.

BOGDANOV Yu.V., BILIBINA T.V., TERENTIEV V.M., FEORTISTOV V.P.,
A.P.Karpinsky All-Union Research Geological Institute(VSEGEI),
Leningrad, USSR

_EVOLUTION OF THE PRECAMBRIAN ORE-BEARING STRUCTURES IN THE SOUTH OF
SIBERIAN PLATFORM AND SOME GENERAL PROBLEMS OF PRECAMERIAN
METALLOGENY

Metallogenic specialization of the Precumbrian geologic structures
in the south of Siberian platform results from coﬁplex combination
of the Archean and Early Proteroczoic pro- and protogeosynclinal, pa-
leoriftogenic and protoorogenic, riphean geosynclinzl @nd protoplat-
form structurzl-formational units (SFU) with Phanerozoic platform,
activized, &nd riftogenis SPU.

Four major geoblocks (Aldzn, QOliekmu-Stanovoy, Buikul, Angara-Lenc)
differing in vertical series of SFU &nd being responsible for regio-
nal paleotectonic zoning of certain geochronologic steges were dis-
tinguished with respect to deep structure peculiar features. Each of
the above geoblocks corresponds to metallogenic province.

According to major ore element associations the provinces aistingui-
sned are relatively speciulized in iron, copper, rare metals (Oliek-
mu-Stanovoy ), gold, polymetals, muscovite (Buical), iron, gold, &pa-
tite, pnlogopite, rock crystal (Alden), potacn salts (Angura-Lena).
Ore formution within each province differed in the intensity of ore-
generating processes. The Late Archezn, karl) and Late Proterozoic
were the most productive epochs encompassing the major iron, copper,
lead-zinc, rare metzl,muscovite, apatite, usbestos, and otuer mine-
ral resources. Ore-generating processes of these epochs were domina-
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ted by sedimentogenesis, associuted with volcanism within certain
blocks, and metamorphism.

The Mesozoic epoch was irportant in formation of coul, gold, and ra-
re metal deposits.

BOTJIAHOB D.B., BWMEMHA T.B., TEPEHTEEB B.M., ®EOKTUCTOB E.[l., Bceco-
03HuA HayuHO-MCClenoBaTeRbCKUA reonorvueckuit unetutyr (BCETEN),
r. Jlenuurpan, CCCP

SBOJIOLMA PYJOHOCHEX NOHEMBPUACKUX CTPYHTYP WI'A CUBUPCKOM TUIATEOPIRL
1 HEKOTOPHE OBUME TPOEJEML METALIOIEHAM JOHEMEPYA

MeTannorenuueckas crelManMaalMa AOKeMODHACKMX IeoNOTUUECKUX CTPYKTYp
pra CuSupcko#t rIATHOPMH OnpepesAeTcs CHOKHHM COUETAHMEM ApxefCKUX W
PaHHENpPOTepo30#CKUX TPO- ¥ TPOTOre0CHHKIMHANBHEX, MaXeOpufTOrEHHEX W
MPOTOOPOTEHHEX , PUPEHCKAX IeOCHHKJIWHANBHEX M NMPOTOMNAATPOPMEHHHX CTPY-
KTypHO-hopMarmonHEx KommiekcoB (CPH) c daneposolfickumu nnaThopMEHHEMM ,
8KTUBM3AIMOHHEMA ¥ puUdTOreHHsmu CPH.

llo ocoGeHHoCTAM INyGMHHOI'O CTDOEHHMA BHASNADTCR HETHPE KPYMHHX reoGno-
ka (AnpaHcknii, Onexmo-CraHosoit, Baiikanbckuii, AHrapo-JleHckwit), oTmuua-
omMecs Ipyr oT apyra BepTMxanbHuMM pagamu CIH u onpepenmomme peruo-
HaJBHY0 MajJeoTEeKTOHUUECKYn B0HANBHOCTL IJIA OTHENbHHX IeOXpOHOJOrHYec—
Kux 2Tanos. Haxnwit M3 BHOENEHHWX reoGJOKOB OTBEuYaeT MEeTaJoreHWuec-
KOW MpOBUHUMM .

llo accoupauuam rASBHEHIMX pPyLHLX OJEMEHTOB BhJEJNEHHHE MPOBHMHLIMKM OTHO-
CUTEJBHO CHeLUaIM3HpOBaHH Ha ¥eneso, Menb, penkue meramnn (Onermo-
CraHoBas, 3010TO, MOAMMETAJNNH, MyckoeuT (Bajikanbckas), keneso, 30710-
T0, anaTuT, daoromdT, ropHmit xpycranb (AnmaHckas), KamuiiHue comu
(Aurapo-lleHckas) .

PynooSpasopanve B mpemenax Kamnoi#t MeTaINOreHMUEcKOl MPOBMHUMM MpOTE-
Kalo ¢ Pas3iMyHO! WHTEHCHBHOCTHD PyAOreHepupyoumx mrpoieccos. HauGonee
OPONYKTABHNMR ABJIADTCA DO3LHeapxeilckad, paHHE- 4 MOSMHENDOTE PO30h-
CKafg SIOXH,C KOTODHMHA CBA3aHH OCHOBHHE DECYpDCH XaJi6 3HHX ,M8IHHX,CBH-
HIIOBO-UMHKOBHX, PENKOMETaNbHWX Pyl, MycKOBWTa, anaTuTa, acfecra u
JApYyTHX BUIOB FMOJNE3HHX MCKOMaemwX. B 5TH 3Moxu BemymuMu pynoreHepupy-
POO¥MA NpolleccaMu GHIM CEeJMMEeHTOreHe3, accoluupyoumit B OTIENbHEX 60—
Kax c BYJKaHM3wOM, U MeTamopfmaw.

BaxHyo pone B GOpMMpOBAHMM MECTODOX[EHMH KameHHOro yrnisa, 30/10Ta, pef-
KMX MeTalJoB umesa Me3030fckaa amoxa.
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BOGDANOVA S.V., geological Institute of the USSR Academy of
Sgiences, Noscow, USSR

GRANITE-GREENSTONE AND GRANULITE-GNEISS TERRAINS -
- THE HETEROGENEITIES OF THE EAST-EUROPEAN PLATFORM ARCHAEAN
LITHOSPHERE

The heterogeneities of the archaean lithosphere are the evidence of
the geodynamic distinctions and the substrate lateral changes of the
Earth ancient layers. At the same time they are a primary cause of
the modern structural and material differentiation of the East-
-Buropean platform crust. Such largest heterogeneities coexisting
during all documented crust development history are 1) granite-
-greenstone terrains drawn as two gigantic oval-like forms in its
center and - 2) granulite-gneiss terrains surrounding them.

Each of them has its own original features of the composition, fra-
mework and formation which determine their geophysical display,
crust deep section and structural drawing of the upper crust. The
interlocation of these terrains somewhat complicated in the plate-~
form stage makes the structure originality of the East-European
platform basement as a whole.

The most convincing proof of the fact that they reflect the archcean
lithosphere heterogeneity according to its composition, thickmess,
heat and fluid flow intensity lies in the formation differences of
the erchaean sediment-volcanic sequences and their position. Rarity
of komatiltes in the archaean granulite sequences, the great thick-
ness of metasediments and the stability of sequences on wast areas
distinguish the granulite-gneiss terrains from the granite-greensto-
ne terrains. The latter are characterized by a spatial isolation, an
individuality of greemstone belts, an important role of ultramafic
and mafic volcanics, & small amount sediments and their lower matu-
rity. Granulite-gneiss terrains are in many cases a self-developping
structures of the archasan lithosphere rather than the deep level of
granite- greenstone terrains.

BOrIAHOBA C.B., T'eomoruueckmu#t uxctnryr AH CCCP, r.Mocksa, CCCP

I'PAHATHO-3ENEHOKAMEHHHE ¥ T'PAHYJIUTO-IHEACOBHE OBJACTH -

HEOJHOPOJIHOCTH APXEMCKOM JIMTOCZEPH BOCTOYHO-EBPONEACKOR I[LIATEOPMH
HeonHoponxocTu apxeiickolt auTOCHeps ABIANTCH CBHISTENBCTBOM DA3NM-
UK} reonuHaMHYeckux 0GCTAHOBOK H NATEDATbHOI'0 M3MEHEeHMA BEmecTsa

npesHsfmux oBonouex Jemin. OHu xe ABNADTCA M NepeBonpuuuHOR coBpe-
MeHHO# cTpyrTypHO#! M BemecrteeHHOR nubdepeHumMaumun semto# wopw Boc-
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rouHo-EBponefickoft naarthopsu. Camke KpynHHe Taxwe HEONHODOLHOCTH,
COCYWeCTBYOUHe B TeueHWe Bcell [OXyMeHTHpOBaHHOR wcTopwm fopswpo-
BAHWA 3eMHOM KOpH naaThopss, - | ) rpaHMTHO-38N6HOKNAMEHHHE O06NACTH,
OKOHTYPEHHHE B BHLE NBYX I'HIaHTCKMX oBanononofHux Gopu B ee LeHT-
pe, ¥ 2 )oxafMismmMe WX T'PaHyIMTO-THeRCOBMe oGnacTM.

Haxnas M3 HUX MMeeT CBOM HEMOBTODHMHE® UEDTH COCTABA, CTPOGHHA M
PA3BHTHA, OMpeNeNHBIME OCOGEHHOCTH MX Ie0fM3HYECKOrO BHWDAXKSHNA, TI'Ay-
GMHHOIO paspe3a 3eMHOM KOpPH, XADAKTED CTDYKTYDHOT'O PHCYHKA 68 Bep-
xHe#t uacTu. Bsammopacrnonoxenme 3THX o6nacrefl, HECKONBKO OCAOXHEHHO®
B nuarhopueHHu#t sran, coauaer cBoeofpasme CTpyKTypH (yHnamenta Boc-
TouHo-Epponeftickoit nnathopuu B UexoM,

HauGonee yGenwrenbHue noxasaTenbCTBa TOI'0, YTO OHR OTDAXADT IeTepo-
reHHOCTh apxefickolt amrocdeps mo €e COCTABY W MOMHOCTM, MO HHTEHCHB-
HOCTN TEMAO- ¥ (IDKIONEeTOKOB, HAXOLATCA B (DOPMALIMOHHRX PA3NNUNAX
apxefCKMX OCANOYHO-BYNKAHOIE@HHHX DA3DE30B M YCAOBMA MX 3aneraHus.
PenxocTs KOMATMMTOB B COCTABE I'DAHYJIMTOBHX apxeHcKHMX Toim, Goxbmas
MOMHOCTb MeTAOCANKOB M YCTONUMBOCTL Pas’pe30B HA OOCHMNDHMX MIOMANAX
OT/MYENT T'PAHYIMTO-THeRCOBN® OGNACTH OT I'DAHNTHO-3ENSHOKAMEHHRX.
[locnenHwM cBORCTBEHHN MPOCTPAHCTBEHHAR 0G0COGNEHHOCTD, WHINBNIYANb-
HOCTb 3€NeHOKAMEHHWX MOACOB, GONBIAA POJb YAbTPAOCHOBHWX W OCHOB-
HHX BYJNKBHUTOB, OTDAHNUEHHOCTb OCANOWHOI'O KOMIIOHEHTA, €ro MeHbmAR
spenocts. ['paHynuro-rHeficOBHe OGAACTH - BO MHOTMX CIY4asX CaMoO-

CTOATENbHO PA3BHBANMMECA CTPYKTYPH apxeficko#t nmrocdepw, a He ray-
OuHHERA cpe3 rpaHHTHO-3eNeHOKaMeHHWX ofracreft.

BOIKO V.L., LADIEVA V.D., STULCHIKOV V.A., SEMENENKO N.P., Institute
of Geochemistry and Physics of Minerals of the Ukraine Academy of
Sciences, Kiev, USSR

SEDIMENTARY-VOLCANOGENIC FORMATIONS AND GENESIS OF THE EARLY
PRECAMBRIAN EARTH CRUST

Metamorphic series in the Ukrainian Shield dated 3500-1700 m.y.
consist of rhythmic sedimentary-volcanogenic formations. These for-
mations include acid, intermediate, basic and ultrabasic volcano-
genic rocks and iron-chert chemogenic assemblages which alternate
regularly in the Early Precambrian belts.

Ultrabasic formations were related to the faults which have appear-
ed during the initial stage of mobile zone development.

Siderophile elementa and reduction fluids are the specific features
of ultrabasic formation geochemisty . Chemogenic iron-chert forma-
tions and pyrite deposits formed owing to oxidation-reduction po-
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tential change during volcaniec activity fall and underwater hydro-
thermal process expansion.

Composition similarity of the Early Precambrian volcanogenic series
could be related to an original product of volcanic differentiation
pyrolith of basic (basalt) composition.

Differentiation of sialic and simatic parts was a main trend of gra
nite crust formation in Early Precambrian. Deep-formed fluids, dis-
sipation of hydrogen and hydrocarbon, water and carbon dioxide in-
fluenced this process.

BOMKO B.JM., JALMEBA B.A., CTYIBYMKOB B.A., CEMEHEHKO H.[., WHCcTHTyT
reoxuMud u Quanxu ummgepanoB Axazewmun Hayk JCCP, r. Kues, CCCP

OCAZI09HO-BYAKAHOI'EHHHE QOPMALMN ¥ [TPOMCXOKLEHAE 3EMHOM KOPH
B PAHHEM JOKEMBPHI

Ha YxpauHCKOM udTe MeTaMopduuecKde TONWM C BoapacroM 3500-1700 MuH.
€T CHOKESHH DHTMMYHHMH OCaJiOYHO-BYIKAHOTSHHHMM CcepuaMM Zuddepesum-
POBaHHHX BYJKAHMYECKMX NPOAYKTOB, NPEACTABIGHHHX HMCIHME, CPEZHMME,
OCHOBHHMH M YABTPAOCHOBHHMM BYJIKAHOT'GHHHMH, a TaKxe XeJ6e3MCTO-KpeM-
HACTHMN XEMOT'eHHHMM (QopMalMAMM, 3AKOHOMEDHO YepeAynuMMACA B CTDOE-
HMM paHHe/OKeMOpDHHCKMX mosacoB. OOpasoBaHEe® ynpTpadasuToBHX Qopuaunii
CBAGAHO C PACKONAMM, NPOMCXOZMBUMMM BO BPEMA HAUalbHHX 3TamoB $op-
MUpOBaHMA NOZBHUEHHX 30H.

Tl'eoxumuyeckas cnenuaimsainds yAbTpadasuTOBHX dopMauuit xapaKrepusyer-
cA npeolnazZaHueM CHAePOQMIBHHX SIEMEHTOB M (ADMAOB BOCCTAHOBATENB-
HOTO THOA, B mepdozn 3aTyxaHuf ByAKAaHMYECKOH feATENBHOCT4, KOIZA
pasBUBaJMCH [I0ZBOAHNE TMApOTEepMANbHHe BYJIKaHUUECKMe MNpPOLECCH, B pe-
3yaAbTaTE MSMEHEHMA OKMCIMTEIBHO-BOCCTAHOBMTENBHOTO MOTEeHOMANA o6pa-
S0BHBAIMCH DATMHYHNG® XEMOT'SHHNE XEJIe3MCTO-KDeMHMCTHe H KONYeJAHHHE
OTIOXSHHMA,

HaGanzaeMmoe CXOACTBO COCTABOB BYJKAaHOTE€HHHX TONW PAHHEI'0 AOKeMGDHA,
BMZMMO, CBA33HO C MCXOZHHM [POAYKTOM ByAKaHMyeckodl mpdepeHumanum -
royOMHHEM NMPONMMTOM OCHOBHOTO (GasampfoBoro) cocraBa. J[uddepenmma-
LufA HE CHANMYECKHe ¥ CUMATHUECHAE OPOAYKTH NpejcTaBIfeT COOOE Hampas-—
AeHHHR mpouecc 06pa3oBaHWA IPAHATHON KOpPH, KOTOPHH NpoXOoZua HOZ
BO3AeHcTBMEM TIYOMHHHX QAWMAOB, BHHOCA BOLOPOZE, YIIEBOAOPOAOBR H
BTODUYHHX (QUOMAOB - BOAH M YTIEKMCAOTH.

BOZHEQ N.A., Moscow State University, Geological Department, USSR

THE EVOLUTION OF MOBILE ZONES OF GOKDWANALAND AND LAUEASIA IN UPPER
PRECAMERIAN

In Upper Precambrian within Gomdwanaland the rift-like, intracrato-
nic meridional geosyncline systems of monocyclic evolution, mainly
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ensialic (Kibarides, Brasilides, etc.) rarely ensimatic (Hoggari-
des, Araxides, etc.) were typical. They had been closed completely
up to the end of Precambrian or earlier. It is only the belts of

the margins of Gondwanaland (Pre-Thetys and Pre-Pacific) proved to
be polycyclic and continued to be active during Phanerozoic. Upper
Precambrian zones of Laurasia are similar with them by the style

of tectonic evolution. They were also developed into the large belts
of Caledonides, Hercynides, Mesozoides. Only single inbtracratonic
systems had been closed in Upper Precambrian (Yenisei, Kryazh, some
folded system of Kazakhstan), the ensialic systems being practical-
ly absent. It is typical, that the main epoch of ophiolite formati-
on in Laurasia (Vend-Cambrian) corresponds to panafrican, panbrasi=
lian, etc. episodes of folding in Gondwanaland. It means, that in
global scale, the extension and compression occured simultaneocusly.
The tectono-thermal reworking of Vend-Cambrian which took place on
enormous areas of Gondwanaland, was practically absent within Laura-
sia. These distinctions in Upper Precambrian tectonic evolution of
Laurasia and Gondwanaland reflect apparently the general asymmetry
of north and south segments of Earth,

BOXKO H.A., MockoBckmil rocyznapcTBeHHull yHMBepCHTET, T'e0J0THYECKHi
faxyasrer , CCCP

PASEBHTHE NOZBMEHNX 30H T'OHTBAHN U JIABPASHH B MO3ZHEM JIOXEMEPHUN

lina nosgEero noKeMOpHA I'OHZBAKH BeCHM& XADAKTEDHH MoDUMOHANBHHE
pufTONOAOOHHE METDAKPATOHHHE TEOCHRAKIMHANBHNE CHCTEMH MOHOLMKIMYEC—
KOI'0 DASBHTHA, NpEEMyuUESCTBEHHO dHCHanWueckde (KuGapuzn, Bpasumupy n
IP.), Dexe dHCHMaTHueckHe (Xorrapuzy, Apakcuzy X Zp.), MNOAEOCTEHD
3aMKHYBOMECA B KoHNE JIOKeMOpHA - paHHEM MaNeo30e MMM panee. Jluue no-
fca,o0paunaBune Tongsany (Mpa-Ternc u Npa~lauuduk ), Okas3aaucs Momn-
UMKJAAYHNMA M NDOZONXANM AKTHBEO DaBBMBATECA B fameposoe. [lo cTuap
PA3BHTEA C HMMH CXONHH NO3AHEAOKeMODRICKME 30HN JlaBpasi@n, KOTOpHE
pa3BHINCH B KDYNHHE NOACA KAAEAOHHA, IeDUMHAZ, MEe3030MA. JALD eAMHHY-
HH® MHTPAKDATOHHN® CHCTEMH 3AMKHYJNMCEH B JOKeMOpMHM N0 THNYy TOHZBAHC—
kux (Emmcelicknit Kpax, HeKoTopse cHcTeMn Kaaaxcrama), Npd 3TOM BHCHA=
IHYECKH® CHCTEMH NpPAKTHYECKM OTCYTCTBOBAIM, XapakTepHo, YTO OCHOBHAA
anoxa ofuoiaMTo0CpasoBaEmA B JaBpasuy (BeHZ~KeMOpMUR) coOTBETCTBYET
nagafpuxanckolt, nanGpasmabcKolt M Zp. cxnazyarocTAM ['OHZBAHH, T.€. B
TA0GaNBROM MACHTaGe CXATHE M DACTAXEHHE NDOMCXOAWNN OZHOBDEMeHHO. B
no37HeM 70KeMCpAM Ha TeppHTOpMM JaBpasMM NpPAaKTHYECKW OTCYyTCTBOBAIA
TEKTOHO-TEpPMaNbEAA llepepaGoTKA BOHXA-DAHHEDQ Naleos0f, OXBATHBLAA
OTpOMENE NpocTpancrBa ['oHnBAHN, PAasIMuMA B 3BOADOMM NO3AHEZOKEMOpPHi-
CKHX NMOZBHXHLX 30E 0TPAXADT,N0 SAINAMOMY, O6WyD AMCCHMETPMD DEHOTO M

CEBEpHOI'0 CErMeHTOB 3eMiH.
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BRITO NEVES B.B., BEURLEN H , University of Pernambuco / Recife
Brazil

PRECAMBRIAN GEOLOGY AND METALLOGENY OF NOKTHEAST BRAZIL

The northeast of Brazil exhibit complex geologic framework, positio-
ned between two cratonic nuclei. This large region (= 450,000 kmz)
is composed of a mosaic of folding systems, proximal ("limestone
troughs®) and distal ("terrigenous troughs") types and interior mas-
sifs of reworked high grade terranes. These massifs, polygonsl sha-
ped, nave most of their boundaries defined by deep faults, and such
faults played an important role in the final structuration of all
region. The massifs are fragments of the Early Proterozoic/Archean
basement, and the folding systems had their evolution along Protero-
z0ico times, with an epilogue of molassic basins in the Cambrian and
Ordovician periods.

Typical for the Archean-Early Proterczoic terrains are minor and
ubiquitous chromite, asbestos, talc, gold and Fe-Ti-V occurrences.
The sequences of the Late Proterozoic folding systems bear important
metamorphic deposits of magnesite, volcanosedimentary Cu and large
reserves of marble, but special mention has to be made to the Serido
Scheelite Province with some hundreds polyphasic, calcsilicate hos-
ted W-minerslizations, Be-Ta-Li-Sn~pegmatite swarms and minor Ba,
asbestos, talc and gold prospects. Episienites with over 150,000 t
UBOB and minor Barite-fluorite-sulfide-quartz veins cut preferenti-
ally but not only the Archean massifs. Iron formations occur in both,
basement and folding systems.

BURKE K., ILunar and Planetary Institute, 3303 NASA Roed I Houston,
Texas, USA

WAS THE EARTH VERY DIFFERENT 4 GA AGO?

Processes teking place before the formation of the earliest terres-
trial rocks "eerth-forming processes" include: accretion, core-for-
mation, near-homogenization of the mantle (consequent on core-for-
mation), formation of an atmosphere and hydrosphere and perhaps
also post-core formation Iunar fission. These processes operated
on time-scales of 1 or 2 x 108yaara go that by 4.3 Ga the earth
was a core in size and composition similar to today’s; a rather
homogeneous mantle; an aqueous ocean and an atmosphere whose com-
position was probably dominated by €0, and Ha. Tectonically the
earth 4 Ga ago appears to have been remarkably like today's earth.
Differences were that: 1) it was subjected to an intense, though
rapidly declining, meteoritic flux which can be estimated from the
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lunar impact flux; 2) it was hotter both because of the occurrence
of more heat-generating nuclides and because of heat generated in
accretion and core formation.

Evidence from the earth and its moon (and perhaps also Mars and
Venus) indicates that a major way in which thg mantle loses (and
from early time has lost) heat is by partial melting to form ba-
salt. Early terrestrial crust is likely to have included large
quantities of basalt formed by partisl melting of shallow mantle.
As now part of this basalt is likely to have been hydrated at erup-
tion. hen returned to the mantle by convection the hydrated mate-
rial can be inferred to have become involved in the production of
low density and esitic rocks.Thus, the fundamental tectonic proces-
ses of basalt eruption and hydration ("ocean floor forming proces-

ses") end productian of calc-alkaline rocks ("arc and continent
forming_procesaeé") geem likely to have dominated early tectonics
as they do today. Aithough isotopic evidence from old rocks indi-
cates early production of highly fractionated rocks from the mantle,
there is also evidence of early recycling that was more efficient
than today’s.

BURYAK V.A., Far East Research Institute of Minerel Resources, Minis-
try of Geology of the USSR, Khabarovsk, USSR

THE SIGNIFICANCE OF SEDIMENTATIONAL ENVIORNMENT AND METAMORPHISM IN
THE FORMATION OF GOLD MINERALIZATION OF PRECAMBRIAN CARBONACEOUS
STRATA OF SIBERIA AND THE FAR EAST

About 5 thousend chemical analyses of rock and more than 3 thousand
clarkes of gold were clessified. The conditions of rock formation,
syngenetic and new-formed mineralization, component migration during
lithogenesis, metamorphiem and granitization, the conditions of ore
localization are characterized., The main theses.
Compeosition and paleofacial environment of accumulation of metallife-
rous carbonaceous metsaleuroshales although insignificantly but dif-
fer from similar but non-metalliferous rocks, including those contai-
ning and not containing Corg. The main thing is that they are lese
calcareous (Ca0 0.58-1.06%) with higher Na content and they were for-
med under more reduction conditions: Calko 0.3%3-0.6 (in non-metallife-
roue 0.6-0.8), FeG:Pe203 2.3-1.6 (in non-metalliferous 1.2-1.4) and
Na:K 0.44-0.60 (in non-metalliferous 0.38-0.40), Corg. 0.5-6%.
Mineralization depends on rock composition, in silicic differences
(3102761$) it is mainly quartz-veined and veinlet low-sulfide, in
less siliceous and as & rule in more sulfide-besring it is veinlet-
impregnated quartz-sulfide. The leading role in sediment specializa-
tion is played by volcanogenic-sedimentary and hydrothermal-sedimen-
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tary processes, within miogeosynclines including. Redistribution and
localization of oregenetic components (Au, Ag, S, As, Sb, Hg, etc)
occurs many times beginning from sediment lithification up to high-
temperature metamorphism, granitization and intrusive magmatism. Re-
distribution is most active: 1) under lithification conditionsa at

the expense of decomposition and desorption of Corg. and clay mine-
rals with traensition of Cl, B, Au and other metals into high-concen-
trated mud and pore sclutions, transformed into ore-forming metamor-
phogenetic carbonaceous sodium chloride ones and 2) under granitiza-
tion conditions and accompanying regressive metamorphism at the expe-
nse of mass decomposition of dark-colored silicates, oxides and sul-
fides. Mineralizetion genesis is metamorphogenic-hydrothermal, ore-~
localizing ruptures and schist~formation zones are the zones of lower
pressure and release of metamorphogenetic hydrotherms. Intrusive mag-
matism where it is developed plays a role of additional activation
factor.

BYPSIK B.A., lanbHeBOCTOUHNA MHCTUTYT MHHEpanbHOro chpba MuHreo CCCP,
r. Xa6apoeck, CCCP

POIb YCNOBMY OCAJHOHAKOMIEHWA ¥ METAMOPEM3MA B GOPMYPOEAHMM 30JI0TOI0
OPYJIEHEHUA [OKEMBPUACKUKX YTIEPOJICONEPKAIMX TOJI CUBMPU W JANHHETO
BOCTOKA

CucremaTuauporano Gonee S000 xMmuueckuX sHEAU30B nopong ¥ Goxee 3000
KIADKOBWX ONMpefeNieHuit 3070Ta. XapaKTepUayoTCA YCHOBMA O6pasOBaHMA
Mopojn, CHHTeHeTUUHAs W HOBOOGPA30BEHHAA MHHEDAIMBALIMA, MUTDALIMA KOM=~
MOHEHTOB NMpPW NUTOreHese, METaMOpPM3MEe ¥ I'PaHUTHIALWM, YCIOBMA JOKAJH-
3aUHK PYI.

PynoHOCHWE yraeponconepkanMe MeTasNeBpOCHaHIH XOTH M HEe3HaUMTEJbHO,
HO OTJAMYENTCA MO COCTABY W MAaNeodalalbHEM YCJIOBMAM HAKOMLUIEHMA OT
MONOGHHX, HO HEepyJOHOCHHX MOpOH, B TOM UHCTE CONEPXANAX W He comep-
KAMUX C0 P InapHoe - oM meHee mapecTkosucte (Cal 0,58-1,06 %),c
Gdonee BHCOKMM copepxanuem Na u dopmupoBamvch B GoJiee BOCCTAHOBUTENb-
HHX yCnOBMAX: OTHOmewwa Ca:Mg 0,3-0,6 (B HepymoHocHwx 0,6-0,8),
Fe0:Fe04 2,3-1,6 (B HepynoHocHwx I,2-I,4) u Na:K 0,44-0,60 (B Hepy-
noHocHux 0,38-0,40), Copr. 0,5-6 %. '
MyHepaimsauMs 38BMCUT OT COCTABA MOPOM: B KPEMHEKMCINX DPA3IHOCTAX
(5105 6I %) oHa NMpewMymeCTBEHHO KBADUEBORMNLHAR W MPOKANKOBAS MANO-
cynibbuOHes B MEHee KPeMHMCTHX W, Kak mpasuno,B 00M8e CyABfMIOHOCHNX
MPOXMAKOBO-BKpAIIEHHAA KBaplero-cyabduaHan. Pemanuyo pons B cneuma-
JU3BIMY OCAOKOB MI'PanT BYJAKAHOPEHHO-OCANOUHHE W PHLPOTEPMENBHO-0Ca-
JOYHHE MpOLecCH, B TOM YMCJIe B Mpefenax MUOreOoCHHKIMHaneil.
llepepacnpenenesue ¥ nokam3auusa pyporeHHex xomnodentor (Au, Ag, 5 ,
As, Sbs Hg ¥ np.) DPOACXONAT MHOTOKPATHO HauWHas c oTana JIMTHMKa-
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UM OCBIOKOB M KOHUEA BHCOKOTEMNEPATYPHHM MeTaMopfM3MoM, FpaHUTH3aLM-
efl ¥ HUTpYySMBHUM MmarmaTh3mom. HauGonee axTHBHO nepepacnpepeneHue :

1) B ycnoeuax JIuTUDKKALMM 38 CUET DA3JOXEHHR M necopbumu Co r. ¥
MIMHMCTHX MuHepanos ¢ nepexopoM CI, B, Au ¥ OpyrMx MeTannoBR B BHCOKO-
KOHL{EHTPHPOBAHHKE WJIOBNE M TOPOBHE DACTBOPH, TpaHchopMHpyemue B py-
nooBpasyoinyue MeTaMopforeHHNe YTAeKUCHHE XIOPUIHO-HATDHEBHE W 2) B
YCHOBMAX I'pBHUTH3AUMK M COMYTCTBYOIEro perpeccHBHOro Meramopdusma aa
CUeT MacCOBOI'0 PASNOKEHHA TEMHOLBETHHX CHAHKATOB, OKHCIOR M CYyNbdu~
nos. leHesuc opymeHeHWs - meTamOpHOreHHO-TMIpOTEpMANBHNA; pPyLONOKa~
NU3yniMe PASPHBH M 30HW PACCHSHUEBSHWA — 30HH MOHUXEHHOTO NABIEHUA M
pasrpyaky¥ mMeTamopporeHHEx rugporepM. MHTpysuBHWiA MarMaTusm, Tam THe
OH PasBUT, UrpaeT pPONb NOMONHUTENBLHOrO aKTHBM3Mpybpmero dakropa.

CABY Renaud, Centre Gologique et Géophysique, U.S.T.L.,Montpellier,France

UPPER PRECAMBRIAN FOLD BELTS AND PLATE TECTONICS : SOME EXAMPLES FROM NORTH-AFRICA
SAUDI ARABIA AND BRAZIL

Orogenic belts of Upper Frecambrian age are in many regards similar to phanero-
zoic belts (i.e. the caledono-hercynian belt of western Europe) and favour an in-
terpretation in terms of Plate Tectonics. In west Africa, the pan-African belt
(600 Ma) is separated from the west African craton, stable since 2000 Ma, by a NS
suture zone defined on geophysical (string of positive gravimetric anomalies) and
geological grounds (dissimilarity of the two paleocontinental margins, paired me-
tamorphic belts, foreland nappes, etc...). More than 1500 km wide, it extends from
central Sahara (Algeria) to the Benin Gulf and its prolongation to the South is
tentatively recognised in the Paraguay-Araguay belt of Brazil east of the Amazo-
nian Craton.

Preorogenic development. Though the older rock units deposited either upon
sheTf areas or in subsiding basins floored by old continental crust are predomi-
nant in the belt, the younger terranes include volcaniclastic and plutono-volca-
nic assemblages with petrological and geochemical characteristics of modern calc-
alkaline rocks generated in a subduction environment. In Hogaar (Algeria) they are
younger than 800 and 700 Ma and are floored either by the 2000 Ma old sialic base-
ment or by older volcaniclastic units younger than 1000 Ma which are preserved in
narrow orogenic belts 850 and 750 Ma old. %n North-east Africa,.qost of the volca-
niclastic and plutono-volcanic assemblages interpreted as island-arc systems, are
also bracketted between 1000 and 600 Ma. An island-arc assemblage is also preser-
ved ir northern Mali along the pan-African suture, whereas allochthonous mafic
massifs present in front of the Dahomeyan belt (Togo-Benin) may represent their
metamorphic mafic root. Allochthonous mafic-ultramafic rocks with all characteris-
tics of ophiolites are only known from South Maroco and Eqypt (with aphialitic me-
langes). Most of the other occurences of mafic-ultramafic rocks (i.e. Saudi-Ara-
bia) however display characteristics of differentiated intrusive bodies. Some of
them have been preyiously interpreted as tynical ophiolites mainly on petrological
and_gegchem1ca1 grounds, but field geology may ask the question of "autochtonous
ophiolites”, diapirs and asthenoliths since mantle-type periodites are also pre-
sent. Tﬁus the "basification" of continental areas later incorporated within the
pan-African belt is regarded as a fundamenta) and specific geodynamic process at
work between 900 and 700 Ma in north Africa.

Structures. Large scale horizontal movements and crustal thickening generated by
continent-continent collision are evidenced by syn-metamorphic isoclinal folding,
flat-lying foliation, both syn and post-metamorphic crystalline nappes in north-
west Africa. P/T regimes were broadly similar to those of the Phanerozoic, with an
early barrovian type metamorphism including eclogitic rocks and grading to high-
pressure granulites at depths, frequently 3o1lowéd by lower pressure conditions,
anatexis and granite generation. The scarecity of allochthnous ophiolites is re-
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garded as due to the deep erosion level, but it is noteworthy that rock assembla-
ges formed in a cordilleran environment are mostly of upper greenschist facies
grade only. Late vertical shearzones of strikeslip type belong to a shield scale
strike-slip system trending NS. Rectilinear and many thousand km long, they extend
into Brazi: and are regarded as 1ithospheric fractures. In contrast, a rather sim-
ple structural style with upright folding, vertical shearzones and associated me-
tamorphism mostly of upper greenschist facies grade prevailed in most of north-
east Africa and Saudi Arabia together with repeated plutonism of primitive charac-
ter. It suggests nbligue and passive stacking of island arc systems along active
continental margin assemblages without significant shortening nor crustal thicke-
ning.

CABY Renaud and LEBLANC Marc, Centre Géologique et Géophysique, Univ. Sciences
Techniques Languedoc, Montpellier, France

MAFIC - ULTRAMAFIC COMPLEXES AND OPHIOLITES OF UPPER PROTEROZO[C AGE IN NORTH
WEST AND NORTH EAST AFRICA

The Pan-African domain of northern Africa and Arabia contains both allo-
chtonous and autochtonous mafic-ultramafic complexes (900-600 Ma) :

I - Obducted ophiolites are found along strongly folded belts with large
scale horizontal movements (Morocco, Egypt). Ophiolitic melanges have been
reported from Egypt and Western Saudi Arabia.

11 - "Autochtonous ophiolites" of Central Saudi Arabia are located along
N-S belts up to 10 km wide among island-arc assemblages weakly folded. Intrusive
high temperature contacts of peridotites and gabbros in sediments and lavas
have been observed in the Nuqrah area. Those complexes are interpreted as roocted
linear bodies emplaced along lithospheric faults and with "asthenoliths" since
mantle peridotites are also present.

I11 - Sills and laccoliths in shelf type sedimentary cover on sialic base-
ment (Western Hoggar) comprize mafic and ultramafic rocks and develop a contact
thermal metamorphism. The largest complexes, including deformed lherzolites
and harzburgites, are probably connected with deep seated magma chambers. They
invade large portions of the cover resulting in "oceanized" domains.

IV - Intrusive complexes in the root of island arc assemblages are located
along the Pan-African suture from Togo to Mali. They include gabbro-diorites
with minor ultramafic cumulates and their high grade metamorphic eguivalents
(mafic granulites, eclogites) generated during the Pan-African continental
collision (800-700 Ma).

CADY, WALLACE, M., US Geological Survey, Denver, Colorado, USA
GEOTECTONIC EVOLUTION FROM ARCHEAN TERRAINS

The rocks in Archean terrains were possibly too ductile and subject to body
forces, as opposed to surface forces, to have taken part in as much plate-
tectonic activity such as is quite evident in Phanerozoic terrains. This
evidence of plate tectonic processes is most abundant in the more brittle as
oppposed to ductile rocks that have evolved during the Proterozoic and
Phanerozoic, during which times plate tectonism appears to have emerged. A
significant problem in some Archean terrains concerns the way in which
eugeoclinal and miogeoclinal rock assemblages have been juxtaposed.
Interfingering of these two assemblages in Archean terrains is commonly
interpreted in terms of Phanerozolc plate tectonics, with the implication
that eugeoclinal and miogeoclinal rocks are structurally mixed. However,
stratigraphic interfingering, such as is common in Phanerozoic and probably
also in Proterozoic terrains, can explain the intercalations of eugeoclinal
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metabasalt, metagraywacke, and slate with miogeoclinal marble and quartzite,
in Archean terrains. This interpretation must be seriously considered in
the absence of clear evidence of tectonic juxtaposition. Thus,
uniformitarian and actualistic conclusions regarding Archean tectonics,
based on the quite clear evidence of plate tectonism in younger terrains,
most notably those of the late Phanerozoic, are not warranted at the present
stage of our knowledge of the Archean.

JOHN CAMPSIE, JAMES E. RICH, Ocean study group, Borgergade 34, 2th,
DK-1300 Copenhagen K, Denmark, JANET E. JONES, Nordita, Blegdamsvej
17, DK-2100 Copenhagen @, Denmark, G. LEONARD JOHNSON, Department
of the Navy, Office of Naval Research, Arlington, Virginia, USA

VOLCANIC- AND LIFE PROCESSES

Recent interpretatibns suggest that the abiogenic synthesis of
complex organic molecules, protocells and living grganisms could
occur in active volcanic-hydrothermal systems on earth-like
stellar satellites. The selective absorption of amino acids by
hydrous mineral phases commonly occurring in such systems could
-result in distinctlyg non-racemic mixtures which distinguish
terrestrial organic matter.

On earth the most probable sites for the abiogenic synthesis of

life would be the ubiquitous submarine volcanic-hydrothermal

rift systems. Of these, youthful growing rifts appear to offer

the greatest potential for driving life processes through the
generation of instabilities associated with dissipative-type
structures arising from mantle perturbations and the initiation

of flow into the newly forming accretion axis. If episodes of
rifting and early crustal accretion,and the evolution, proliferation
"and extinction of species can be thought of as synergetic pro-
cesses it could have profound implications.

CARVALHO, HEITOR DE, Inst. Inv. Cient. Tropical (Centro de Geologil)’ Lisboa,
Portugal

A RE-ASSESSMENT OF THE PRECAMBRIAN STRATIGRAPHY OF ANGOLA

The Precambrian of Angola is divided by the author in 57 geological units which
were previously lumped together in the heterogeneous "Basement Complex" "Oendo-
longo System" and "Undated Precambrian rocks".

The time has come to discard the use of these terms applied to all ancient
rocks and to recognise the separate units for what they are. The proposed new
Precambrian Stratigraphy of Angola is based on isotopic age determinations ca—
rried out mainly at the Geochronology Laboratory of the Clermont-Ferrand Uni -
versity (France) taking into account the field relationships between the diffe-
rent geological units.
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The Precambrian geological units of Angola are grouped into the following dis~
tinot episodes: Archean I (> c. 3500 m.y.); Archean II (< c. 3500 -~ >C. 2900
m.y.)y Archean III (<ec. 2900 - >c. 2500 m.y.); Proterozoic I (<ec. 2500 -

- > c. 2150 m.y.); Proterozoio II (< c. 2150 - > c. 1750 m.y.); Proterozoic III
(< e+ 1750 = > 6. 1100 m.y.) and Proterozoic IV (> ¢« 570 m.y.).

The Precambrian rocks af Angola comprising a number of discernible units some
of them having been involved in four distinoct orogenic episodes: Limpopo-Libe-
rian (2700% 200 m.y.); Eburnean (2000%* 200 m.y.)s Kibarian (1100%* 200 m.y.) and
Pan-African (6001200 m.y.).

Finally, the geological units are correlated to similar units in neighbouring
territories. This has allowed clarification of some controversial aspects and
interpretation of nb/s:- isotopic age determinations as resulting of post events
such as rehomogenization, pcataclasis and recristalization during the Eburnean
orogenic oyole which was deeply affected the Precambrian rocks of Angola.

CHEN JINBIAQ, Tianjin Institute of Geology and Mineral Resources,
Tianjin, China

TECTONOFACIES OF THE PROTEROZOIC SEDIMENTATION

According to the tectonic epvironment the sequences of the Protero-
zoic (c. 2500-600 Ma) may roughly classified into two major groups:
I) Intracratonic sequences, include the types of (I) Intracratonic
mobile belt: turbidite, BIF, tholeiite, midium to acidic wvolcanics,
granodiorite and granite intrusions, unconformities within the se-
quence greenschist to amphibolite facies in metamorphism. After oro-
geny the sedimentation of the miogeocline or platform is developed
along one 8ide or on the axis of the trough. (2) Rift zone and/or
aulacogen: conglomerate, arkosic sandstones in continental facies,
shales and shelf carbonates, with or volcanics, plus or minus tur-
bidite, evapo-rites. These sequences can be distinguished into some
subtypee based on that whether the volcanice exist and the affinity
of magma. (3) Epeirogenetic subsidence: normal platform deposition,
in some cases plateau basalt, dyke swarm following the intrabasinal
and/or its sorrounding fractures, 2) Sequences of the continental
margins, include (I) Paseive margin: typically miogeoclinal sedi-
ments, usually shelf carbonates predominent, shales and siltstones
deposited in low energy environment, volcanic activities weakly, un-
metamorphosed ‘or slightly metamorphosed. (2) Active margin: This
succeaaioh resembles Phanerozoic eugeosyncline such a8 the mific,
ultramafic magmatism and spillitekeratophyre accumulation, turbidi-
te and clistostrome association etc. metamorphosed and strong fol-
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CHENG YUQI and XU HUIFEN, Chinese Academy of Geological
Sciences, Beijing, China

CERTAIN CHARACTERISTICS OF THE PRECAMBRIAN MINERALOGENESIS IN
CHINA
Minerogenetic characteristics of the Early Precambrian, i.e.

Archean and Early Proterozoic, of China are quite different from
those of the Late Precambrian.

Early Precambrian mineral deposits are found almost exclusively in
the North China Platform (19 by) and the Late Precambrian, occur
mainly in the Yangzi Platform (8.5 by) and the North China Plat-
form.

Iron (Anshan-type), Cu-(Pb-8), Au, graphite and corundun deposits
of the metamorphe-minerogenetic series association (Cheng et ale.,
1983) and pegmatite deposits are found in the granulite or amphi-
bolite facies Archean and the metamorpho-minerogenetic iron (An-
shan-type), Cu, Cu-Pb-Zn, B~Fe-(U), Co-S, U, apatite, magnesite-
tale and kyanite deposits and magmato-minerogenetic Cu-Ni, Au and
muscovite-(Be) deposits in the amphibolite or greenschist facies
Lower Proterozoic.

Late Precambrian deposits are characterized by those of the sedi-
mento-minerogenetic series, including Fe, Fe-Tr, Fe~(Mn), Cu-(Fe),
Pb-Zn, Mn, magnesite and phosphate, supplemented by magmato-
minerogenetic Cu-Ni and Fe-(Sn) and metamorpho-minerogenetic
apatite deposits.

The metamorpho-minerogenetic deposits are in the main of "strata-
bound" nature. Hence the nature of the deposits are closely re-
lated to that of the lithological type and the geological setting
of the host-rocks.

Certain metamorpho-minerogenetic or sedimento-minerogenetic depo-
sits are characteristic of certain geological periods, such as
the Anshan-type iron in the Early Precambrian, magnesite in Early
or Late Proterozoic, Fe-TR deposits in Middle Proterozoic, the
beginning of widespread deposition of rock phosphate towards the
end of Proterozoic, thus reflecting in a way some characteristics
of the evolution of the Crust.

CHERNOMORSKY M.A., A.P.Karpinsky All-Union Research Geological
Institute (VSEGEI), Leningrad, USSR

GENETIC TYPIZATION OF PRE-CAMBERIAN GRANITE-GNEISS DOMES

Granite-gneise dome-shaped structures are resulted from combi-
ned effect of petrogenetic (ultrametamorphism, granitization,
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ancient volcanism) and structural-tectonic factors (shifts of
base blocks, joint deformation of coree and margins), of diffe-
rent strength, these factors are interrelated. These domes being
heterogeneous and polygenetic structures, are characterized by

a long term maee and structural evolution, mechanisme of their
formation are varied, frequently they were subject to joint ef-
fecte of varioue mechanisms, According their genetic properties
they are subdivided into three types, differing in geological
features (the type of granitization, degree of structural auto-
nomity of cores, magmatic manifestation, and the like).

I. Diapiric domes and diapiroide related to the existence gravi-
ty /density inhomogeneity in the Earth's crust and ascending mo-
vement of granitizing components and £light rheomorphized deep
crustal material characterized by pareautochthonous and/or allo-
chthonous granitoids in central parts of the cores locally with
metamorphic zonélity along margins.

2. Blocky-dome structures rezulted from the emergence of -basement
blocks and combined deformation (though not always of the same in-
teneity) of rocks in granitized block-cores and margine (autoch-
thonous grsnitoids randomly distributed within the cores, a cer-
tain degree of structural autonomity of cores and etc.).

3. Protovolcanic dome-ghaped basement bulgex, found by V.V.Don-
skich and V.I.Vasilieva on Kola Peminsula in 1982 (relics of
volcanic-tectonic structure, sub-volcanic granites, and the like).
The above dome-ghaped types are characterized by a complex poly-
deformstional atructures i.e. brachianticlines of secondary gene-
ration (antyforms).

The established heterogenous "pure" types of granite gneiss domes
in pature owing to joint effect of various procestes may be poli-
genetic in nature and o sometimees cannot be inambiguously inter-
preted. Thue, certain stages of dome development seem to depend on
levels of the crustal sections erosion.

YEPHOMOPCKMI: M.A., Boecowshuil HayuIRO-ACCJ8I0BATEABCKE] TeOJOTH—
geckuii urcruTyT MM, A0 Kapneickoro (BCEIEM), r.lermarpaxm, CCCP

TEHETVYECKAS TVINBALMS LOHEMBPMICKIL IPAHWTO~IHE!COBHY KYIIOJOB

I parnToO-THe iCOBHE KYINOJOBHMIHHE CTDPYKTYPH QOpA3ylnTCH B pPesyJbTATe
CYyMMADHOTO BO3TEHCTBHA NeTpOTeHeTHUECKUX (yahTpameTamopdusm,
T'paBRTH32LMA, IreBReimni BYJKGHUSNM) B CTPYKTYDHO-TEKTOHVWYECKHX
(nepemenierme ONOKOB (YLTAMEHTE, COEMECTHSA IeJoMALNA AJED # OG-
pamieHusa) QEKTOpOE, JeHCTBYOUMX C DPA3JIMYHOK NATEHCABHOCTEK B B
TeCHOt B3ammocBA2K. EyIy49M IeTeDOI'@HHEMEM M NOJMI'eéHETHYECKUMR CO-
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OpYEEHMAMN, OHHl XaparTe PU3YWTCH MIKTENBECH BeLeC1BEHHO-CTPYKTYD—
Hol, 9BOJWLMEl. CO CMEHOi M4 TeM Wi MHEN CoYeTaHMeM MEXSHM3MOB
fopmupoBarnA. [0 CBOMM T'eHeTHHYECHUM OCOUEHHOCTAM OHM [a3IeJliAnT-
Cs lig Tpy THIA, OTJIMYSHLUXCH DANOM I'e€CJOTUYECKNX INpH3HaKOB (X&-
paKTep I'panATHSaAlMR, CTelnekb CTPYKRTYpHOH aBTOROMROCTR fIep, DpO-
ABJIEHAA MATMATHSME 7 T.1. ).

I. lnsnppCppe HYnoJds B IuenWpOLLH, CBASSHEHE C BO3BRKHOBEHHEM B
3eMHON HOpe I'paBUTElMOHHO-NJIOTHOCTHEX HeOoTEOPONHOCTEH B C- Ipo-
IBUEEEAEM KBEDXY IDaHiTU3NDYOLEY KOMOOHEHTOB ¥ OGJEIYeHHOI'0 ﬁeo-
Mopfu30BAHHOTO MATE prasa IJIYOUHHEX 30E 3eMHOI KOpu (NpH3HAKK:
NapagBTOXTOHHNE W (WIE)aJUIOXTOHHKE I'DEBHTOMIE B HeHTDAIBHEX Yac-
THX ANED, MHOITA METavODGUYECKAS ICHAIBEOCTE B CODAMJISHRE ¥ Np.).
2. BIOROBO-KYNOJBHHE CTDYKTYDH, OOYCJOBJEMHHE BO3IHMAaHneM CJOKOB
fyrIDaMeHTa M NPOABMBUEHCA B pasHOl Mepe comMecTHOl Iedopmaimed
NOpPOJ TpaHRTH3HPOBEHHHEX AIep-OJAOKOB 4 oOpamiernsd (aBTOXTOEHEE
TpeHUTOMMH, PECHOJOXeHHHE CECCHCTEMEO B Npslesax ANeD, H3BECTHAA
cTenenh CTPYKTYpHOV SBTOHOMEHOCTM SIED A T.X. ).

5. [poToBRynHanndeCKne KYROJOBUAHEE DOLHATHA {yEIaMEeRTE, EHLeJeH-
Hue B.D.Joncknx B B.J.EacmiheBoii ra KoZscKoM noJiyocTpope B 1882
(peJmKTH EyJRaHO-TEHKTOHNYECKMX IIOCTDOEX, CYOBYJKEHAYECKME I'DaHi-
TH B 0p.). IA BceX NepeYuCNeHHEX THNOB KYNOJOBUIEHX CTDYKTYP
XapaxTepHO CJOKHOE NOAuZeJopMalliOHHOE CTLOEHVEe, T.€. 3T0 Gpaxm-
anTHKIMHAN] BTODMIHHX reHepaupii (anTudopMi).

BupeseHBEre pa3HOpPOLHHE "YUCTHE" TUINE I'DaHATO-I'HEICOBEX KYLOJOB

B npupoje ORarojaps CyMMapHOMY BOBIRJCTBUN pPasiNYHHX NPOLBCCOB
MOTYT NpHOOPETATE NOJMTEHETHYECKYW CYWHOCTE I HE BCErla NOMIAnT-
CH ONHOBHAYHOMY HMCTOJKOB&HMIO. [Ipi 2TOM OTHeJIBHLE CTalu¥ Das’BATAA
KYLOJIOE HAXOIATCA B M3BECTHON 3aBMCHMOCTH OT YPOBREH Cpe3SOB 3eM-
HO# KODH.

CLOUD PRESTON, Department of Geological Sciences, Univeraity of
California, Santa Barbara, California, USA

THE CRYPTOZOIC BIOSPHERE: ITS DIVERSITY AND GEOLOGICAL SIGNIFICANCE

Once life appeared on Earth nothing at or near its surface could
ever be quite the same, A complex set of feedbacke among life, air,
water, and sedimentary crust thereafter regulated the evolution of
all, The oldest uneguivocal and surely syngenetic fosails are tho~
8e of the Gunflint microbiots, about 2 x I0” years old, & prime
benchmark in the history of life. Evidence at lesser levels of con-
fidence, however, suggests that a simple biosphere was already pre-
sent at the time of the oldest known sedimentary rocks.

Among the many interactions betiween evolving biosphere and its phy-
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sical milieu, the role of uncombined 0, is paramount. At first the
ancestral hydrosphere and atmosphere lacked other than trivial and
transient free 02. generated by photolysie but guickly consumed in
sinke of reduced substances, Only after these sinks were neutrali-
zed would 02 begin to accumulate as a function of kinetic lag bet-
ween sources and new sinks,

Progresiaive aspects of the evolving Cryptozoic biosphere were the
origins of 1life, procaryotic autotrophy, oxygen-releasing photo-
synthesis, the microaerophilic habit, and the eucaryotic cell, The
appearance of Metazoa about 670 x I0 years age initiated Phanero-
zoic and Paleozoic history. These evenis are reflected in lithosphe-
ric evolution. Together they suggest a trend for the growth of at-
mospheric oxygen and its rough stabilization near present levels
following about 400 x I0° yeare ago.

CROWELL, JOHN C., Dept.Geological Sciences, Univ.California, Santa
Barbara, California, USA

LATE PRECAMBRIAN GLACTATIONS IN THE WESTERN UNITED STATES

Strata recording imprints of continental glaciations during latest Precambrian times
occur in three major regions of the western cordillera of the United States. The
beds are metamorphosed to at least the greenschist facies and are involved in major
Phanerozoic thrusting and deformation. In southeastern Idaho the Pocatello Forma-
tion contains massive diamictite with rare striated clasts, laminated argillites,
quartzites, and volcanic and volcaniclastic rocks. 'In northwestern Utah the Mineral
Fork Formation and related units, locally lying upon glacial pavements, include dia-
mictite, thin-bedded quartzite, and other lithologies interpreted as deposited in
elongate valleys, perhaps fjords, reaching seaward from glaciated highlands. In
southeastern California, in the Death Valley region, the Kingston Peak Formation
also includes diamictites, rare striated stones, thin-bedded sequences with drop-
stones, interbedded within a thick section of fine- and coarse-grained clastics,
including carbonates. Nearby mountain glaciers are viewed as contributing debris to
irregular basins. The age of the Proterozoic glaciations is poorly constrained.
Correlation with distant isotopically dated localities suggests that the beds are
younger than 900 m.y. Younger parts range up into stratal sections conformable with
Cambrian beds far above. Useful paleomagnetic data from these metamorphosed glaci-
genic strata have not been obtained.

DePAOLO, DONALD J,, Dept. of Earth and Space Sciences, UCLA, California , U S A

ISOTOPIC CONSTRAINTS ON THE MAGNITUDE OF CRUSTAL RECYCLING IN THE
ARCHEAN AND POST ARCHEAN

The origin and mass of the early Archean crust is uncertain to the extent that the fraction of
that crust that was subsequently destroyed and returned to the mantle is unknown. Recently re-
ported Nd, Sr, Pb, and He isotopic data strongly suggest that recycled continental crust is an
important constituent of the modern upper mantle, These data establish the presence of returned
continental materials in the mantle, but do not constrain the long-term average rates of return,
However, initial Nd and Hf isotopic compositions of modern and ancient mantle-derived rocks
show that the divergence of the mantle 143Nd/44 Nd and 176Hf/177 Hf ratios from the chon-
dritic ratios over the past 2 b.y. has been much less than would be expected based on the
Sm/Nd and Lu/HF ratios of the mantle source of mid-ocean ridge basalt. The most likely cause
of this discrepancy is aso the recycling of continental crust; mantle plumes are inadequate. The
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uired rate of return of continents to the mantle, calculated from a4 simple transport model, is
0.3 £0.15 continental masses billion years (2.3 1,0 km3/year). The result implies
that the mass of the continents ﬁ: been roughly constant in pnll-xrcbecn time, and that re-
cycled crust is a very important constituent of the mantle, as argued by Armstrong (1981), A
layered (permanently-compartmentalized) mantle structure is required to account for the mantle
trace-element pottern and primitive Helium associated with hotspots, The large recycling rates
in post-Archean time suggest even faster recycling in the Archean, and thus that the mass of
the continents in the Archean could have been equal to, or greater than, the mass of the pres-
ent continents. The nature of the recycling process may be an important consideration in under-
standing the origin of early Archean grey gneisses.

DIMROTH, ERICH, Sciences de la Terre, Université du Québec & Chicoutimi,
Chicoutimi, Québec, Canada

ABITIBI BELT: A LATE ARCHEAN (2.76A) ISLAND ARC

The Archean Abitibi Belt is subdivided into an internal (north) and external
(south) zeone and is accompanied to the south by the metasedimentary Bellecombe
Belt. The volcanic,sequence in the external zone evolved as a 15 km thick sub-
marine lava plain composed of komatiitic and tholeiitic lava flows overlain by
localized central volcanic complexes up to 15 km thick, cored by small symvol-
canic plutons. The komatiitic lava plain also forms the base of the sequence
in the adjoining Bellecombe Belt. This is overlain by turbidites that form a
sedimentary apron to the volcanic chain from which they are derived. During
the last stage of the evolution of the central volcanic complexes, the volcanic
chain was uplifted along a growth fault, and its debris was shed southward.

The early evolution of the internal zone is less well known. Komatiitic lavas
are rare or absent, whereas synvolcanic plutons are much more voluminous. Fault-
bounded back-arc basins formed during the last stage of the evolution of the
internal zone and are filled with the debris derived from emergent volcanic is-
lands and synvolcanic plutons.

The terrain was folded during the Kenoran Orogeny, shortly after the deposition
of the volcanic sequence. Major folds are controlled by the paleogeographic
pattern, in particular by the growth faults and central volcanic complexes.
Synkinematic diapirism disturbs the tectonic pattern of north-south shortening,
particularly in the internal zone. The Bellecombe belt to the south, is cha-
racterized by southward verging recumbent folds, which suggests that a north-
dipping subduction zone was present farther south.

DOL'NIK T.A., East Siberia Research Institute of Geology, Geophy-
sics and Mineral Resources, Irkutsk, USSR

UPPER PRECAMBRIAN STRATIGRAPHY AND STROMATOLITES OF SAYAN-BATKAL
MOUNTAIN REGION

The Upper Precambrian of the region is subdivided into three Ri-

phean phytems and the Yudomian. The Lower Riphean deposits are. pro-
ved by geological and radiometric data and have no fossils but rare
stromatolites (stratifera flexurata Kom., some endemics) in Pribai-
kalie. The Middle and the Upper Riphean, and the Yudomian deposits
are established in the region and correlated by means of geological
and paleontologicel data (stromatolites, microphytolites and Yudo-
mian microfossils). The Middle Riphean deposits are singled out in

279



most zones of the region. Their stromatolites are dominated by Bai-
calia baicalica Kryl., B. valuchtensis Dol., B. mariinica Dol., Co-
nophyton garganicum Kor., Compactocollenia sarmensis Kor., Stratife-
ra golonstenella Dol., which permit to correlate the Pribaikalie,
Berezovo Depression, North Baikalien and Patom Highlanga sequences.
The precise positions of the Lower-Middle and Middle-Upper Riphean
boundaries are disputable within the region. The Upper Riphean de-
posits are developed throughout the region, but are often represen-
ted by unfossiliferous clastics. Presence of a distinctive stromato-
lite assemblage (Inzeria tchentche Dol., Patomia ossica Kryl., Tinn-
ia patomica Dol., T.punctata Dol.) in the Patom Highlend and Presa-
yan'e proves the Upper Riphean age, and the correlation of the en-
closing units of these widely separated arees. Yudomian deposits are
wide-spread within the region and cen be easily correlated to the
type section (Uchur-Maya region). Yudomian stromaetolites are domina-
ted by Boxonia alleahjunica Kom. et Semikh., Collumnaefacta minuta
Dol., Callenielle singularis Kom., Paniscollenia emergens Kom., Ju-
rusania judomica Kom. et Semikh., recorded from the Patom Highland,
Berezovo Depression, FPribaikalie and Presayan'e. The Yudomian glau-
conite of the region yields the K-Ar age of 500-600 Ma.

JOJbHMK T.A., BocrodHo-CaOApCKmil HAyYHO-MCC/ENOBATENBCKAN AHCTATYT
Te0JOTAA, I'eOfM3AKE A MEHEDAJBHOTO CHpBA, I'.Mpryrck, CCCP

CTPATMIPA®AA U CTPOMATOIMTH BEPKHETO IOKEMBPUA CAAHO~-BAUKAJIBCKOA
TOPHOk OBJIACTH

B paspesax permoHa BumensnTcH 3 dureMH pudes ¥ ogoMuli. OTnoXeHus
HWERHETO pudesd BHZEJEHH IO I'EOJNOTUYECKHM W DaAMONOTUYECKUM A&RHHM.
OHp mMmeHH OpraHWvecKuX ocTaTKoB. Toxpko B [lpuGalixanbe mpucyTCTBY-
OT CTPOMAaTOJNMTH Stratifera flexurata Kom. W 9HAGMUYHHE CTONOYAaTHE
Qopuu, OTIOREHNA OCTANBHEHX (urTeM pudes W HAOMUI BHAENANTCA M Koppe-—
JTUDPYRTCA MO TEONOTKYECKUM M NaNeoHTONOTUYSCHHM MaTepuanaM (CTpoMa-—
TONUTH, MUKDOPUTONKTH, @ B 0OZOMUM M MUKpodoccumuu). OTnoxeHuUs cpen-—
Hero pujef BHAGNANTCA B GONBUMHCTEE CTPYKTYPHO-(aUUaNBHHX 30H pe-—
roHa. Cpexy CTPOMaTONMTOB 3TOTO NOZpa3heleHWs Haubonee pacmpocTpa—
HOHH Baicalia baicalica Kryl.,B.valuchtenia Dol.,B.mariinica Dol.,
Conophyton garganicus Korol.,Compactocollenia sarmensis Korol.,
Stratifera goloustenella Dol., KOTODHE MO3BOJAAKT KOPPEIMDOBATE, O0T-
noxeHus [lpubailkansa, CeBspo-Bafikansckoro Haropbd, [laTOMCROTO HA-—
TopeA ¥ Bepesosckoro mporuGa. OGBeM cpejHero puded AUCKYCCHOHEH.
Pazuonmoruveckue ZaHHHE ANA HET'O OTCYTCTBYNT. Bepxuuil pudeilt BHzema-
6TCA BO BCEX CTDPYKTYpHO—PaUMaABHNX 30HAX, HO BO MHOTMX OH NpeACTaB-
JIeH TODPPUTEHHHMN TOJMAMM, JUNEHHHMM OPraHNYeCKUX OCTaTKOB. B aByx
TepPUTOpUaTbHO-pa300meHEX 30HaX ([laToMcKoe Haropse U [IpUcafHEe) OH
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XOpomwo BHAENAETCA U KOpPPeJAMpYSTCHA IO CTPOMATONMTAM Inzeria tchent-
cha Dol.,Patomia ossica Kryl.,Tinnia patomica Dol.,T.punctata Dol.
PazuonoruvecKue JaHHHE OTCYTCTBYLT. OTIOKEHMA WZOMUA PACNPOCTDaHE—
HH M¥MPOKO M XOpOmNO KODPeNMPYWTCA C Da3pe3aMd CTpaTOTMIMYeCKo# MecT-
HocTH. Cpezm CTpPOM3TOIMTOB STOTO MOZpasZeNeHUs HAUG0Nee pacnpocTpa-—
HeHH Boxonia allachjunica Kom.et Semikh.,Collumnaefacta minuta Dol.
Colleniella singularis Kom,,Paniscollenia emergens Kom.,Jurusania
judomica Kom.et Semich., KOTOpHe BCTpDEeYeHH B [laToMCKOM H3ropse,
BepeaosckoM nporuce, lIpuGaiixansze u llpucaAHsu. JINA LAOMUA pETHOHA
HMEITCHA paZVONOTMYECKNe ZGHHHe Mo raaykoHury or 500 zo0 600 MaH.mer,

DONALDSON, ALLAN, Dept. Geol., Carleton University, Canada, and
ERIKSSON, KENNETH, Dept. Geol. Sci,, Virginia Tech., USA

BASINAL AND SHELF SEDIMENTATION IN RELATION TO THE ARCHEAN-
PROTEROZOIC BOUNDARY

In most countries, the Archean-Proterozoic boundary has been
designated as an unconformity between the oldest quartz arenites
and a basement consisting of greenstone belts intruded by
granitic rocks, The quartz arenites have been éharacterized as
shallow-water shelf deposits, and sediments in the greenstone
belts as resedimented basinal wackes of volcanogenic origin,
Radiometric ages for rocks of the Canadian Shield led to initial
designation of the Archean=Proterozoic boundary as thus defined
at about 2,5 Ga. Subsequent age determinations have clearly
established that a number of quartz arenites assigned to the
Proterozoic are 2,7-3,0 Ga old (e.g, Witwatersrand and Pongola
Supergroups of South Africa)., To accommodate these old quartz
arenites, some have suggested that the Archean-Proterozoic
boundary should be divested of chronostratigraphic significance.
However, quartz arenites also are abundant in 3.2-3.5 Ga
greenstone belts and high-grade metamorphic terranes of South
Africa and Western Australia,. Likewise, large regions of basinal
volcanogenic sediments occur in post-2.5 Ga terranes, We
therefore recommend that the original chronostratigraphic sense
be retained for the Archean-Proterozoic boundary. According to
this analysis of the Precambrian record, shelf sediments have
increased in abundance relative to basinal sediments through
time, but at different rates in different areas. This change

is attributed to progressive cratonization of shield areas, a

process that was strongly diachronous on a worldwide scale,
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JOPEHAMEAA I, ,Teonormdecknft AHCTATYT Axamemasa Hayk MHP,
r.Jaan-Barop, MHP

PETYIOHATIBHAA CTPATUTPAQUYECKAA CXEMA NOKEMEPHA MOHTOIL

B cocTame NoxeMOpEA MoHTONME BH7eJNeHH nopAdefickme(apxelfckae B HEX-
HempoTepo3sofickue) , padefickae B BeHICKHEe OTJIOEEHWA.JoreMOphitckae OT-
JOXEHAA MONB3YDTCA MMPOKEM ILIOWANHHM DacHpOCTpAHEHHEM HA TepPpHTO—
puR MoHronmm,oco0€HHO B CeBEeDHHX H NEHTPANbHHX ee paftoHax.B Kxuoft
MoHTOIEM NOPONH NOKeMODHA DasBATH OrPAHMYEHHO M BHCTYIEKNT HA IO-
BEDXHOCTH B OCHOBHOM B €6 KIo-3amaiHoft B Kro-BOCTOUHOA IacTaX.B
PerHOHATEHOR CTpaTHrpajuueckolt cxeMe NokemOpua MOHTQIMM BEIENAOT—
cf cJaenywmEe OCHOBHHE MONpasieseHHAA:CapyHTYPYHCKMM, TOCCKA, XaH-
THIBIEICKAR KOMILIEKCH , MypaHCKEf , Xyrelinckmit, napxarcruit, TonHypokai,
docxaTcrail IropEsOHTH.[peBHeilime apxefickie GapyHTYpPYHCKHZ B T20—
CKH KOMIUIEKCH,BHIEJEHHHEe HA CTPYKTYPHO-IEeTPAIOTHYECKOM H DANHO—
Te0XPOHQIOTAYECKOM OCHOBAHAM, TPENICTARIEHN DouIRIedopMATAOHHHME ,Re—
penxo muadTOpPHPOBAHHHME CEDHMHE TOHAIATOBHMA H BHCOKOTVIMHOBEMACTH-
M# rHeltcamd,TpaHyAATaME U MATMATATaME,OHA OO CBOAM OCOCEHHOCTAM
cOCTaBa H XaparTepy MeTaMopiEaMa MONOCHH ANNAHCKOMY M MapHRANTai-—
OKOMY KoMILIeKcaMm apxes fyHmaveHTa CHOEpCKoit mraTdopmu.HaxHempo-
Tepo30i#cKAl XaHTATBIATNCKAA KOMILIEKC XapaKTepH3yeTcdA MmeTamopimdyec—
KEME Rap0oHATHO-KBApIETO-TEDPATEHHEMA OTJIoEeHnAMA.Jopadeitckae od-
DPA3OBAHHEA HEeCOIVIACHO MepeKpHBanTceA pAfeitcKuMA,AHOrIA BeHICKHMH
oTNOXeHRsMA.Ha 0CHOBe HCOQIB30BAHEA CHOCTpPATArpafEYEecKOro MeTOma
yCTaHORIEHA YeTHPEXWIeHHAd CTpAaTATpaj@YecKas CXeMa BepXHero mpo-—
TEpO30H,aHanorryHEad paspadoranHoit B Copercrom Cowze.BumeneHn HAR-
Hmit, cpenamlt, BepxAnit pafeit # BeHm.B ornmume or mopadeftckux, padei-
CKHEE H BeHNCKEe OTJIOREHHEA XOpOmO CTpaTEdMIMpOBAHN H BO MHOTHX
paftoHax oXapaKkTepE30BAHH OPraHEYeCKHME OCTATKAMA-CTDOMATOIATAMA,
MEKpodRTOIATAME M MEKpOJOCCANAAME,.K HEXHeMy—-cpenHeMy pHPEn OTHO-
CATCA KapOoHaTHHE OTIOReHHA MypSHCKOTO B 3eseHOCHaHNeBad Tomua
xyrefHcROT0 ropazonTos(3500-4000 u).BepxHepupeilcKoMy YPOBHD COOT-
BETCTBYNT BYJKaHOUeHHO-TEDpATeHAHe OTJIOREHAR NAPXATCKOTO B Kapdo-
HATHHE - NONHYPCKOI'0 CTpaTHErpaf@deckax Topr3oxTos(I000-3000 M).
BeHn mpencTaBNeH PAsHOPAIMANEHEME II0 COCTABY OTIOKEHMAME GOCXAT-
croro ropusonTal(I000-2500 M) .locnenanit comepeRT mWiacToBue (oo
PETH.Bo MHOTEX CTDYKTypHO-DAIMANBHNX 30HAX GOCXATCKA# IOPASOHT
HEMEeT TeCHyD OHOCTDaTArpadivecKyl CBASH C MOpPOJAMA HMEHEI'O KeM—
Opl!ﬂ-
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DORFMAN Ya.Z., Institute of Mineral Resources, Dniepropetrovsk depar-
tment, Dniepropetrovsk;

RESHETNYAK V.V., Geological prospecting expedition of Krivoy Rog,
Ministry of Geology of the Ukrainian SSR, USSR

OREBEARING OF THE OVERTHRUSTING AREA OF THE SAXAGANIAN STRUCTURE IN
THE KRIVOY ROG BASIN

The Saxaganian syncline and anticline are the orebearing structures
in the Krivoy Rog Basin. According to the new geologicel and geophy-~
sical data they are the blocks of the whole monocline in the Krivoy
Rog graben-syncline and appeared as a result of the regional thrust
(mass overthrust). The orebearing of the overthrusting (anticline)
area of the structure was regarded as rather poor one. The similar
formation and deve%opment both of the structures and ore-forming pro-
cesses a8 well as the completed exploration works testify the opposi-
te. Rich iron ores occured in the forth and fifth ferruginous hori-
zons of the Saxaganian suite. Martitic, specularite-martitic and dis-
persed hematitic-martitic ores are distinguished according to the ba-
sic oreforming mineral. In the minersl composition and epigenetic
transformations they are anslogicul to the residual (relic) ores of
the basic geological industrial type of the Saxaganian area. Magne-
tite, specular iron, micrograncblastic quartz and chlorite belong to
the primary minerals, inherited from the'orlginal metamorfic ferrugi-
nous quartzites. Martite and dispersed hematite are pseudomorphic.
Epigenetic sectionael minerals are represented by cementitional gquartz
and carbonate, serpantine, talk and chlorite and others which fill

in porous and cracks in ores. Ores altered epigenetically formed at
the expence of primary magnetic ores which had appeared earlier as a
result of quartz lose, that conditioned high porosity of ores. Relice
of magnetite in martitic ores show to the dying out of the oxidation
process in accord with the depth and to the possible reveeling of

the unoxidized oree of essentially magnetitic composition. Ore cont-
rol factors aveolable are favoureble grounds for discovery of new
deposits of rich ores in the overthrusting area of the Krivoy Rog
structure.

MOPOMAH A,3., ME-T MuHepanBHHX DECYpCOB, AHENPONeTPOBCKOS OTASJNEHME,
T'. UnenponeTpoBck ;PEUETHAK B.B., KpuBOopoXcKas I'e0JOropasBenodHas
BKcmeImuma MunucrepcrTBa reosoran YCCP,r. Kpusoit Por, CCCP
PYJIOHOCHOCTE HAJIBUIOBO# YACTU CAKCAT'AHCKOM CTPYKTYPH

KFVBOPOXCKOT'C BACCETHA

PynoxocHumu cTpykTypemu B HpupGacce spnaworTca CakcaraHckas CHHKIMHENB
M aHTUKIMHanb. [lo HOBEM reosoro-reofuanueckuM NaHHEM OHM MpeNCTaBlA-—
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0T cofolt Groku emuHO# MOHOKAMHaMM B cucreme KpuBopoxckoit rpaGeH-cHH-
KNWHEJM, BOBHMKIME B peaynbTaTe PerMoHanbHOro Happura (mapbswa). Py-
NOHOCHOCTH HANBUIOBOW (BHTHKIMHANBHONR) UACTH CTDYKTYPH CUMTanach He-
3HauuTensHo#. O6uHoCTh GOPMHPOBAHMA, CTEHOBIEHUA U PABBMTUA KEK ca-
MUX CTPYKTYP, T8K M pymoOGpasyoniMx MpoLeccoB, & TaKke BHMOJHEHHHe
MOMCKOBHE pabOTH CBUAETENLCTBYOT 06 o6paTHoM. DoraTwe XenesHwe pyaw
BCTpEUEHH B UETBEPTOM M MATOM XEeNe3UCThX MOpPU3OHTAaX caKcaraHcKou
ceuTH. [lo rnapHOoMy pypnoo6pasypmeMy MWHepajy - IeMaTHTY- Pa3iuuanTCs
MapTUTOBHE, KeJe3HOCHoIKO-MapPTUTOBHE M JUCMNEPCHOTEeMaTUT-MapTUTOBLE
pyas. [lo MMHEpanpHOMY COCT&BY M JMUTEHETHUECKHWM MPeoBpE3OBAHMAM OHM
8HAJIOTMUHH OCTATOUHHM pyAaM OCHOBHOI'O MeOAro-MpoMbiLIeHHoro tuna Cak-
caraHckoro pafoHa. H MepBMUHEM MMHepanaMm, yHacNefOBAHHHEM OT MCXONHKX
MBT&MDp@HueCKMK XeJNe3UCTHX KBapiMTOB, OTHOCATCA MAGrHeTUT, XeJlesHad
clmaKa, MAKpOrpaHoGaacTOBWHA kBapu W xnopuT. [lceBmomopdHuMM ABRARTCA
MEBDTHT W OQMUCTEPCHHA IEeMAaTWUT. CTMIeHeTHUECKUe CEeKPELMOHHHE MUHEepals
MpencTaBleHs leMEeHTAlMOHHEM KBapileM W kapGoHaTOM, CEepNeHTHHOM, Talb-—
KOM M XJOPUTOM M ODYTMMH, BHMONHAOMLMMM TOPH M TPENMHH B pygax. onure-
HETUUECKM W3MEHeHHHe pyfas 06pa30Ban¥Chb 38 cueT paHee cHopMUpOBaBIMX-—
CA TMEepPBUUHHX CYmMEeCTBEHHC MarHeTHTOBHX pyHn B pe3yJbTaTe BhHOCa U3 HUX
KBapila, OGYCIOBMBUETO BHCOKYN MOPUCTOCTb Dyh. PemMKTH MarHeTuTa B
MapTUTOBEX Pylax YKa3uBawT Ha 3aTyXaHWe npoluecca OKUCNeHWA ¢ IIyOu-
HOIl ¥ BOSMOXHOE BHABJIEHWE HEOKMCIEHHEX Dyn CYNeCTBEeHHO MarHeTUTOBOI'O
cocrapa. lvenurecs pynoKOHTponupyomue HaKTOPH ABAAKTCHA GIArONMPUATHH-
MW TIpEANOCHAKAMU OGHADYXEHUs HOBWX 3anexeil 60TraTHX Pyl B HAOBUIOBOK
uacTH HpuBopoxckoit CTPYKTypH.

EDWARDS, MARC B., Consulting Geologist, The Woodlands, Texas, USA
THE LATE PROTEROZOIC GLACIATION, FINNMARK, NORTH NORWAY

Lithofacies analysis of the lower part of the Vestertana Group,
including the glacial Smalfjord Formation, interglacial marine Hy-
borg Formation, glacial Mortensnes Tillite, and post-glacial flu-
viodeltaic Lillevatn Member, indicates climatic, tectonic, eusta-
tic and isostatic controls on sedimentation during regional gla-
ciation. )

Both glacial formations rest on glacially-scoured, regional angu-
lar unconformities, and consist of repeated vertical sequences of
lodgement tillite overlain by glaciomarine laminated .mudstones
with dropetones. Each sequence formed during a glacial phase by
the rapid retreat of a marine ice sheet. In addition, an initial
phase of valley glaciation is locally preserved at the base of the
Smalfjord Formation.

The interglacial and postglacial unite both show evidence of eusta-
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gy and local isostatic uplift. Regressive basin fills progress from
relatively deep, quiet water, to shallow agitiated conditions. Ho-
wever, in the Nyborg Formation the fill coneists of turbidites, whe-
reas in the Lillevetn Member it is mudstone, Similarly, the shallow
water deposits of the former originated in a wave- and tide-domina-
ted delta, and in the latter, on a coarse-grained alluvial plain.

Depoeition occurred in a small basin, perhaps formed by enhanced
glacial erosion of sediments adjacent to the Fennoscandian basement.
Paleoflow data indicate that ice sheets entered the basin from both
the south and north.

RASHAD M. EL BAYQUMI, Geol, Dept. Faculty of Science, Cairo Univer-
sity, EGYPT

OPHIOLOTE-MELANCE COMPLEX OF WADI GHADIR AREA AND ITo> IMPLICATION
ON THE TECTONIC EVOLUTION OF THE EASTERN DESERT, EGYPT

Wadi Ghadir area located in the Eastern Desert between Latitudes
24 40'-24 50'N and longitudes 34 40'-35 OE, represents a segment of
an extensive Ophiolite-ilelange complex, which occupy the majority
of the Eastern Desert and the Arabo-Nubian Shield. Wadi Ghadir Op-
hiolites is of great importance to the tectonic history of the Eas-
tern Desert, as it ie one of the best preserved Pre-cambrian expo-
sures anywhere in the world. The Opiloite sequence consists (from
bottom to top) of tectonized peridotites (mostly dismembered and
incorporated in the melange body), gabbro complex (layered gabbro,
massive and pegmatitic gabbro), sheeted dykes (diabasic with asym-
metric chilled margins), and pillow basalts (intercalated with the
overlying deep-sea sediments).
The melange body is composed of a variety of variably-sized obdura-
te native and oxotic fragments floating in a pervesively deformed
matrix, The components of the melange body is both depositionally
and tectonically mixed, with successive increase in metamorphism
and deformation from east to west. The melange body is differen-
tiated into proximal and distal facies, and is tectonically dissec-
ted into sheets overthrusting each other.
The tectonic history of the area and the surroundings is interpre-
ted as follows: Due to an Andean orogeny, the oceanic crust (to the
east) was subducted under the consumed continental margin (to the
west). The Ophiolite-Melange was formed in an accretionary prism
aa a part of a destructive plate margin. With subsequent conversi-
on, the Ophiolite and associated melange were obducted on the eas-
tern part of African continental margin, inducing further deforma-
tion on the pre-existing rocks. The subducted slad was then mixed
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with the mantle material, then melted and fractiomated into calc-
alkaline and alkaline intrusive rocks.

EL SHAZLY E.M., Academy of Scientific Research and Technology,
Cairo, Egypt

MINERALIZATIONS ASSOCIATES WITH UPPER PROTEROZOIC ANT UPPER PROTERO-
ZOIC-PHANEROZOIC EAKTH CRUSTS IN NORTHEAST AFRICA AND SOUTHWEST ASIA

It has been postulated by the present author that the earth crust in
Northeast Africa and Southwest Asis is distinguished into alternsa-
ting 0ld plates trending in a NNW-SSE direction, and each extending
for some thousends of kilometers in length and a few hundreds of ki-
lometers in width. Old plates normally encountered as highs with re-
latively thick crust, preserved the earth crust developed mainly du-
ring the Upper Proterozoic. The other set of alternating old plates,
found as lowa with thinner crust, develcped by large ecale transfor-
mation notably by alkali metasomatism of the Upper Proterozoic crust.
The newly formed crust is constituted notebly of post orogenic grani-
tes wiht rapakivi-like texture, grenodiorites and gneisses with small
to very huge relics of incompletely transformed Upper Proterozoic
rock. Most of the Rb/Sr isotopic age determinations carried out on
the granites indicate that their most likely isotopic age is 585 m.y.
The mineral occurrences associated with the Upper Proterozoic crust
in Northeast Africa and Southwest Asie are broadly correlated with
those occurrences related to the newly formed crust at the Upper Pro-
terozoic - Phanaerozoic boundary. The former are multistage minersli-
zations widely spread in time and space. They include occurrences be-
looging to metamorphosed sedimentary, volcanogenic, metamorphogenic,
magmatic segregation, pegmatitic and hydrothermal genesis. On the
other hand the latter mineraslizations are comparatively more restri-
cted in time and space, and they are mainly of pegmatitic and hydro-
thermal genesis. The correlation is carried out coneidering the evo-
lution of the earth crust during the Upper Proterozoic and the Upper
Proterozoic-Phanerozoic boundary.

SLSTON, DONALD P., U S Geological Survey, Flagstaff, Arizona,
SA

PALEOMAGNATIC POLAR PATH AND POLARITY ZOWATION Fi0M HIDDLE

FROTLROZDIC

Magnetostratigraphic sections have been developed from Middle Proterozoic strata
of the western United States: Grand Canyon Supergroup and associated sills of
northern Arizona; Apache Group, Troy Quartzite, and associated sills of central
Arizona; the Uinta Mountain Group of Utah and Colorado; and the Belt Supergroup
of Montana and ldaho. Polar paths and polarity zonations derived from these have
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led to correlations among the sections studied. Detailed correlations of these
sections with the Sibley Series and Keweenawan Supergroup of the Lake Superior
region; with certain extrusive and intrusive rocks of the Canadian Shield; and
with the Little Dal Group and intrusions of the Mackenzie Mountains Supergroup of
the Northwest Territories of Canada also have emerged. These correlations have
led to a composite polar path and polarity zonation, temporally controlled by
selected isotopic ages (mainly U-Pb on zircon and some Rb-Sr ages). The time
span covered extends from about 1400 m.y. to 800 m.y. ago.

The composite polar path is in an area that corresponds to much of the present
Pacific Ocean. It is an irregular path that appears to represent changes in
plate interactions. Additionally, infrequent intervals of multiple polarity
reversals seem related to times of rapid apparent polar wandering, in part
reflecting abrupt changes in paleolatitiude. A long interval of reversed
polarity found in the Missoula Group of the Belt Supergroup, and an interval of
anomalous polarity reversals of middle Keweenawan age apparently found in the
upper Unkar Group as well as in rocks of Lake Superior, hold promise for high-
resolution intercontinental correlations. Such correlations would allow ages
assigned to strata on other continents to be evaluated in light of the North
American data set.

FEDOROVSKY V.S., Geological Insitute of the USSR Academy of Scien-
oies, Moscow , USSR

GRANITE-GNEISS DOMS AND GREINSTONE BELTS: COMMON STRUCTURAL PARA-
GENESIS OF PRECAMBRIAN BAIKAL MOUNTAIN AREA

Granite-gneiss domes and greenstone belts constitute common geo-
dynamic systems of the early Precambrian. The domes are often consi-
dered belonging to a specific tectonic class which forms disordered
clusters of structures. In fact, there exist no such domes that can
be considered separately from greenstone belts, structures of a li-
near type. The domes line the sides of greenstone belts.

In the Baikal mountain area, greenstone belts and associated gra-—
nite gneiss domes form the framework of the early Precambrian struc-—
ture. It consists of the zone of the Principal Belt (1200 km) and

the adjzcent zone of sedimentary shelf basins with buried early

belts. The basement is fo;med by Archaean granulites. Formation of

belts refers to the end of the Archaean or the beginning of the eur-
ly Proterozoic.

Geodynamic model: 4) greenstone belts emerge in the regime of
rifting of the Archaean granulitic protocrust; riftogenesis, on the
analogy with modern zones of the type, is considered resulting from
the appearance of the anomalous mantle strata which generaled .inten-—

se heat and fluid flows; b) rifts (belts) are tectonically open
systems with high heat flows, intense energy digsipation, which ac—
counts for the weak metamorphism of the belts rocks; in the inter-
rift zones, the infiltration of the reduced fluid through the "dry"
grenulites has caused its oxidation, liberation of heat energy (exo-

thermic oxidation), rapid growth of partial pressure of water in
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the fluid, uand granulites granitization; c¢) the water-saturated
shelf sequences that overlied granulites screened the upflow of oxi-
dized fluids, provided conditions for prolonged thermostatics and
concentrution of early Proberozoic granite-gneiss domes in the Ar-
chaean remetamorphosed basement.
Conclusion: greenstone belts and granite-gneiss domes have one
origin which is of subcrustal, mantle nature.

QEIOPOSCKAN B.C., l'eonmormgecknii uu-r Axameman Hayk CCCP, r.Mocksa,
CCCP

TPAHVTO-THE/COBYE KYNOJA Vi SEIEHOKAMEHHNWE NORCA - ETMHHA
CTPYKTYPHuM TAPATEHES JOKEMBPUA BAWKATBCHOL I'OPHO4 OBJACTH

T'paduTo-rHeiicoBue KynoJa U BejieHOKaMeHHHE JI0iCa COCTaBIANT eZu-—
HhE TEOAMHaMUYECKNME CHCTEeMH paHHero AOKeMOpua. Hepeako kynmona pac-
CMaTPMBAENT Kak CTPYKTYpH 0coGor'c TEXKTOHMYECKOTO Kiacca, o0pasywiuue
HEOpMEHTMPOBAHHHE CKOIJEHMA. Ho Ha caMoM jene KYNOJOB, KOTOHE pas-
BUBAJIMCE OH BHE CBA3M C 36IEHOK&MEHHHMN NOAcaud (CTPYKTypaMu JuHeii-
Horo Tuma), Her. Kynonma Tpaccupynr GOpTa 3eJcHOKEMEHHHX MOACOB.

B Bailkaapckoil ropHoif 00naCTy 2ENEHOKAMEHHHE [0ACA W aCCOLMUDpYR-
W16 ¢ HMMM TI'PaHHTO-THEMCOBHE Kynmoza OGpasylT KADKAC CTPYKTYDH DaHHe-
T0 #0KeMOpyuA. 37ECH BHAGUANTCA 30Ha I['JaBHOI'0 36JIEHOKaMEHHOTO MOACE
(I200 ®M) W npuMHKEOWAA K Helt 80H& ocamouHHX OacceiiHop wensHoBOro
THNE C NOrpeGeHHHMM DEHHUMM NoACaMy. PYyHZAMEHT NpeZACTABNEH apxeiicKu-
MU TpaHyAuTaMu, 3aN0XEHME NOACOB OTHOCUTCA K KOHIY apxes MaK Havaiy
PaHHET0 NPOTEPO30H.

TeonuHauMyecKan MOZleNb: &)36NEHOKAMEHHHE NOACAE BO3HKKSNT B DKM~
Me pugToreHe3a apxeiickoifi rpaHyIMTOBOV NMPOTOKOpH; pUfTOreHes no axa-
JOTUM ¢ COBPEMEHHHMM 30HaMil TEKOI'O THNA pacCcuMaTpPUBAETCA KaKk CIefc-
TBUE MOABIEHUA CJOGE 8HOMAJBHOW N8 NeOMaHTIM, IEHEDMPORABUMX MHTEHCHU-~
BHHU TEN7O0BOMt ¥ QUOMZHME MOTOKM; O)pudTH (NOACA) - TEKTOHUYECKH OT-
KPHTHE CHCTEMH C BHCOKVMM CKODOCTHMM TENNONOTEPh, UHTEHCHBHOM AuccH-
nayuel sHepruu, UTO OOBACHAET claluil MeTamMop@usM MOpOZ NMOACOB; B MExX-
pupTOBHX 30Hax MHQUIBTpanuA 4epes "cyxue" IpsHYAMTH BOCCTAHOBIEHHOTO
@niouAa CONpOBOXZANACH €I'0 OKUCIEeHMEeM, BHIENEHMEM TENnoBOi SHepTUM
(oxaoTepMuueckull xapaKTep peakKuuii OKMCIEHMA), OHCTHM BO3pECTaHUEM
NapUManbHOTO AgBlEeHUA BOAW BO (uiouze M IpaHuUTH3aLKEl TpaHYIKTOB;
B)BOZOHACHICHHNE TOANN WeNABHOB, NMEpeKpHBAaBUME TPAHYINTH, SKDAHMPOBA—
M MOABEM OKMCHEHHHX (rnoMA0B, OCECNedYMBaNM YCIOBMA AIUTCIBHOTO TEp-
MOCTATUDPOBAHMA ¥ KOHUEHTpPALMO DaHHENDOTEPO3ORCKMX I'paHMTO-THEMACOBHX
KynoZoB B apxeliCKoM, NMOBTOPHO MeTamop{usoBaHHoM (yEzaMeHTEe. BHBOZ:
npUuMHa (HOpMKDOBAHNMA 3€JeHOKEMEHHNX IOACOB M I'PA HUTO-THEfiCOBHX KyNO-
JIOB BAMHA M MUMEEeT NOZKOPOBYN, MAHTMAHYH NIPUPOZY .
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A detailed (1:50.0-..) nap was produced in the scuthernmost part of
the “ozanbicue Belt over an area of 20,CUL sq.lm, Two tectonic-me-
tawornhiic events of "Lurian™ (Kibarian) ard pre-Iurian age were de-
tected. Tn "Tanafrican" time only a themzal event appears to have
talzen place, prior to emplacement of granites and pegmatites; no
important deformation occurred. Basic dykes were emplaced during
the ‘esozoiec, probably tied tothe openinz of the Lozambique capal.
Starting; from the bottom, the stratigraphic sequence is the follow-
ing: Zambesia CGroup (llocuba Coug lené, Liamala and Cavarro FPormatioms),
Rio Lolocue Troup, ‘ugeba granulitie Complex, i‘uaquiua blastomylo-—
nitic complex, sranites, The locuba Couplex, in auphibolite facies
with an extended nizratization, nrcbably referred to the prelurian
cscle, was subsequently affected by a lurian metamorphic event- of
amchibolite grade, The dowinating orogenic event (ILurian) has pro-
duced a amobile zone, the INanama thrust belt, and affected the fol-
lowing types of nasterials:

1) rocks of the crystalline basemert (ilocuba Complex, presently po-
1/metamornhic) ;

2) rocks belonging to a postorogenie sequence of the prelurian
cyele (Wauala Formation), with a granitic composition 1.s, and pro-
bably a rayolitic and veleano-detritic origin (Cavarro F.);

3) cover—type rocks (llolocue Group, presently monometamorphic)
formed by a sialic sequence (ii,Irrepele and Nio Nipiodi Formations)
and a phemic seguence (lLiorrua Cowplex).

The Namama thrust bLelt, with a IT2-337 trend, divides the area into
two sectors; and eastern ome including the belt itself and its foot
wall and the western one corresponding to its hanging wall. The
eastern sector is formed by cover rocks and higher basement rocks
(Rio Ilolocue Group, llamala and Cavarro Formations), The western sec-
tor includes a minor extension of hisgher basement rocks and is cha-
racterized by a wide klippe of granulitic rocliss. A blastomylonitie
horizon is present at the base of the klippe. All metamorphic events
were followed Ly a geresis of the granites,

FERRARA G., SACCHI R., TONARINI S., ZANETTIN B., National Diercto-
rate for Geology Mozambique, Aquater,Italy
RADIOMETRIC AGES AND GENESIS OF ZAMBESIA GRANITES

The stratigrafic sequence is the following: Zambesia Group (Mocuba
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Complex, Mamala and Cavarro Formations), Rio Molocué Group, Mugeba
Granulitic Complex, Muaquiua blastomylonitic Complex, granites.

All the metamorphic events, including the .panafrican were followed
by a genesis of granites.

The prelurian cycle granites and possibly the "earlies" granites

of the lurian cycle are more or less foliated or lineated (pre and
gintectonic granites), whereas the "lates" granites of the lurian
cycle and the panafrican granites are underformed (post-tectonic
granites relatively to the lurian event (Kibarian)).

The panafrican granites ege is approximately 491427 MY with an ini-
tial isotopic ratio of 0.7109, indicating their crustal origin.

The isotopic data and chemical composition indicate that these gra-
nites derive only from a partial fusion of the Mocuba Complex Li-
thotypes.

The slightly-oriented granites, gradually passing to evolved mig-
matites, considered "lates" granites of the lurian event, since
they originated after the lurian deformation, indicate an age of
1.167 MY, with an initiel isotopic ration of 575r/%0sr =0.701:0.002.
This suggests a subcrustal origin, with no significant material
transport from the crust.

An age of 1099 MY was calculated for several granitoid samples pas-
sing to evolved migmatites and foliated granites, with an initial
isotopic ratio of 0.,70272+0.00003, thus indicating material of
subcrustal origin.

The K/Ar datings performed on various minerals, indicated a panaf-
rican age, i.e. from approx. 450 MY to 410 MY. The muscovites and
K-feldspars of a pegmatite gave an identical result.

FERRARA G., SACCHI R., TONARINI S., ZANETTIN B., National
Directorate for Ggology Mozambique, Aquater, Italy

RADIOMETRIC AGES OF THE MOZAMBIQUE BELT

The geological surveys end radiometric determination have pointed
out the following stratigraphic sequence: Zambesia Group (Mocuba
Complex,- Mamala and Cavarro Formations), Rio Molocue Group, Mugeba
granulitic Complex, Muaquiua blastomylonitic Complex, granites.

Two metamorphic cycles, prelurian and lurian (Kibarian), affect the
study area. The ages obtained register only the lurian and panafri-
can events. An age of 1.030 + 30 MY was determined for the Mocuba
Complex Iorming the polymetamorphic crystalline baaement with an
initial Sr of 0.7028 + 0.0001.

Assuming an isochemical metamorphism the initial 8'Sr/aSSr ratio
which is very low for a polymetamorphic sequence, denotes that the
prelurian event did not occur much before the lurien.
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The Mamale Formation (and its associated Cavarro Formation) indi-
cates an age of 1003 + 14 MY, with en initial 57sr/%6sr ratio =
0.7134 + 0.0025 and & high Rb content. Thus, their emplacement can-
not have occurred before 1050 MY. The Mamala and Cavarro Formations
were deposited on the Mocuba Complex after the prelurian event and
before deposition of the Rio Molocue Group metasedimentary cover.
Thegse formations and metesedimentary cover underwent & common evo-
lution in the Lurien.

Age determination for the Rio Molocue Group resulted in 950 + 39 MY,
with an initial isotopic ratio of 0.7091 + 0.0001.

The feldspathic quertz granulites of the Mugeba Klippe gave an ini-
tial isotopic ratio of 0.707 and an age of 1150 MY, which could re-
present the metamorphic age of granulitic facies.

All the metamorphic events were followed by a genesis of the grani-
tes. .

FURBER, F.M.W., University of Zimbabwe, Harare, Zimbabwe
SEDIMENTATION AND VOLCANISM IN A LATE ARCHEAN BASIN IN ZIMBABWE

The late Archean Shamva Group in the Mazowe Valley of Zimbabwe un-
conformably overlies a typical granite-greenstone terrane. The
group has been deformed, metamorphosed to emphibolite facies and
intruded by late Archean granodiorite plutons. Unit 1 of the Shamva
Group comprises an upward-fining sequence of coﬁrse conglomerates
with volcanic and granitoid clasts, and volcanic-lithic arenites
that display sedimentary structures and sequences indicative of de-
position on an alluvial fan and braldplain. Intercalated with Unit
1 are subaserial pyroclastic flows of dacitic composition, reworked
pyroclastic debris derived from local eruptions, and a mafic tuff
of extrabasinal origin. Unit 1 passes laterally into Unit 2, which
is composed of turbidites and resedimented conglomerates remini-
scent of a submarine fan setting. No intervening shallow marine de-
posits have been preserved. Units 1 and 2 are overlain by deep-wa-
ter turbidites. (Unit 3).

The Shamva Group is thought to have formed in an intra-cratonic
setting following regional faulting. Subsequent volcanism and ex-
tensive downwerping resulted in deep-water sediments blanketing the
earlier units.
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GAAL G., Geol.Survey of Finland, SF-02I50 Espoo 19, Finland
TEIXEIRA J.B.G., Rio Doce Geologia e Mineracao S.A., Rua Guadala-
Jjara Salvador, Brazil

METATIOGENY AND STRUCTURAL CONTROL OF GOLD IN THE BRAZILIAN SHIELD

Upper Archean greenstone belts in the eastern part of the Brazilian
Shield host numerous gold mineralizations, the best known of them
being deposits in the volcano-sedimentary Nova Lima group in the
Quadrilitero Ferrifero, Minas Gerais State and in the Rio Itapicuru
greenstone belt, Bahia State. Gold is mainly associated with mafic
igneous rocks such as metabasalts, metadolerites and layered sills
profoundly altered by carbonatization and silicification. It is
concluded that gold was carried to crustal levels by tholeiitic and
komatiitic magma along N-S striking deep fractures tapping partially
melted upper mantle. The primary structural control is given by
shear and fracture zones but gold is also concentrated by two or
three successive phases of folding.

Gold contents of the Archean crust were later freed and redeposited
by exogenic processes. During Early Proterozoic times deposits of
the Witwaterstrand type were formed in alluvial guartz conglomerates
at Jacobina, Bahia State. 1In later Proterozoic times gold precipi-
tated in fine-grained epiclastic sediments of shallow basins either
from water solutions or as colloidal complexes. The low-grade strata-
bound mineralizations were concentrated in shear zones and by two
successive phases of folding as seen in the gold deposit of Serra
Pelada, Pard State and in numerous small occurrences in the Goias
State.

GALDOBINA, L.P.', SCHIDLOWSKI M.%, MATZIGKEIT UZ, and SOKOLOV V.A.'

(1Kare1ian Branch, Academy of Sciences USSR, Petrosavodsk, USSR; znax-
Planck-Institut fiir Chemie, Mainz, F R G )

CARBON ISOTOPE INVESTIGATION OF LOWER PROTEROZOIC SHUNGITES FROM KARELIA

A reconnaissance isotope survey was carried out on some 30 samples of
carbon-rich sediments ("shungites") systematically collected from well-
defined stratigraphic horizons within the Lower Proterozoic suite of the
Onega Basin (Karelia). The results constitute an important body of novel
information on these carbonaceous rocks and will be discussed in the light
of existing theories of shungite formation.
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GALETSKY I.S.,BOCHAI L.V.,POLSKOY F.R.,TARANYUK M.F.,Central Sub-
Ject Expedition of the Ministry of Geology of the Ukr SSR,Kiev,USSR

CARBON-BEARING FORMATIONS OF THE UKRAINIAN SHIELD AND
THEIR ORE CONTENT

Carbon-bearing rocks -are of wide occurrence among terrigene and
terrigene-volcanic formations of the Ukrainian Shield Precambrian.
They compose the Teterev, Bug, Ingulo-Ingulets, Krivoy Rog, Central-
Azov series of Lower Proterozoic, Dniester-Bug of Archean and form
bed-like bodies in complicated high-eroded synclines mainly of la-
titudinal strike., The Zavalevsk, Khashchevatsk, Kosharo-Alexandrovsk,
Korsaksk, Central-Azov and other folds are better preserved. Gra-
phite-bearing rocks are confined to limbs, less frequently to sync-
linal cores, and sftretch along the strike for a few kilometres, the
thickness being several hundred metres. Their maximum accumulation
areas correspond to boundaries of geoblocks traced by deep fracture
zones. The four main grephitebearing formational types are f£ly-
schoid, molassoid, terrigene, and siligecus-schistose-ferruginous,
the terrigene type being the most productive. The main carbon-bear-
ing mineral is graphite, less frequent - anthrocolite, they consti-
tute various graphitebearing gneisses. Carbon is chiefly of biogenic
origin, unevenly distributed, its content varies within 1-20%, 6.%
on the average. Formations of the green-schist and epidote-amphiboli-
te facies of metamorphism are featured by dotted (fine-dispersed)
and intergranuler graphite forms (Krivoy Rog area); the amphibolite -
intergranular (Azov area); granulite - coarse-scale and fissured
(veined) segregations (Bug area). Graphite-bearing rock mass has

an elevated concentration of molybdenum, tungsten, zinc, lead, cop=-
per, arsenic, precious and other metals. The most productive are
carbonaceous rocks which experienced metasomatic and hydrothermal
alteration within the zones of tectono~magmatic and tectono-metaso-
matic activation. In these zones there occurred mobilization of

ore components, their concentration and formation of high-grade
coarse~gcale graphite ores and oxide-sulphide metallization. Gra-
phite ore reserves predicted to the depth of 100 m and estimated to
contain 100 mill, t of graphite make the Ukrainian Shield one of

the largest graphite-bearing provinces of the worlid.

TAMEITHAR 1.C., BO4Al J.B., TONECKO! @.P., TAPAHOK M.%., lleatparsaas
TemaTHdeckasd SRCHeIMIMA MuHACTEpcTBa reonorum YCCP, r.Kmem, CCCP

YTIEPCLCOUEPEAIYE SOPMAIMY YKPAVHCKOIO IMTA M MX PYJIOHOCHOCTDH

Vraeponconepralue HOPOMH  MUDPOKO DACIpPOCTPEHEHH CPENH TEpPPATEHAHA A

T€ PPUTeHHO-ByJIRaHOTEeHHNX dopmanm#t moxemopmA YKpamHeKoro muta. Onm
293



BXOJAT B COCTaB TeTepeBcKoif, Oyrcroif, MHIyNO-HATryJelKolf, RDABOPOXCKOH,
LH@HTPANBHONpAa30BCKOM ceprif HARHEI'0 NMpOTEpPO30A, INHECTPOBORO-OYICKOHE -
apxes M 3aJerabT B BANE IIACTOOCPA3HHX TeJ B CAOKHONOCTDOSHHHX CHJBHO
SPONEPOBAHAHX CHHRJMHAIAX NPeUMyMecTBEHHO MAPOTHOTO HalpaBieRmns.Jlyd-
me COXpaHWINCH 3aBalkeBcKas, XamepaTckad, Komapo-Anexcannposckas,Ko-
pcaxckaa, lleATpansHo-IIpRA30BCKAA M JpP.CKJAANKHA. I'pafuToHOCHHE HOPOIH
NPEYDPOHEHH K KDHIBAM, DeXe K AIpaM CHHKJMHaJe#, BHTAHYTH 1O NPOCTHpa-
HED IO HECKROJBKHX NECATKOB KHJIOMETDOB NpPM MOMHOCGTH N0 HEOKOJBREX CO -
TeH MeTpoB. Iliomame AX MAKCHMANEHOTO HaKOILIEHAA COOTBETCTBYDT IDaHB-
IlaM Ieo6n0K0B, (EKCHDYEMHX 30HAMA DIMIyCHHAHX pasioMOB. BHIeJADTCH 4Ye-
THDE OCHOB:HHX TIpafurcomepmamux GopMaiMOHAHX THna: QuUMmOMUEHA, MoJac-
CORIaHY, TeppETeHHu# ¥ KpeMHHCTO-CJaHNeBO-EeJe3ncTHl. Hamdonee Mpomyx-
TABEH TePPHreHHHE TAN,OCHOBHEM MHMHEDANbHHM HOCHTEJEM yIiepofa ABAAET-
ca rpafeT,pexe — SHTDOKOJHAT;OHA BXONAT B COCTAB pas/MvAHx rpafaroHoc-
HHX I'He#CoB.YrZepon NpeAMymWECTBEHHO GHOTEHHOT'O TPOACXOXIEHAA DACHpee-—
JleH HEDABHOMEDHO,8I'0 COXEpXaHMe Koxediaetca or I mo 20%,B cpennem 6,9%.
Ina oGpasoBanm# 3eneHocnanneBo# @ snanoT-amfucomuToBOR Ganuid MeTamop-
fm3Ma XepaKRTEDHH TOUeUHAS (TOHKOZMCHEPCHAA) A MEX36pHOBAA (ODMH Ipa-
fmra (Kpmeopoxne); amfecommrosoli — mexsepHoRas ([IpuasoBme); TI'DaHyIR-
ToBof - KpynHouemyliuaTHe M TpemEHHHE (OpOoXEJAKOBHE) BHueneHAA (IloCymse).
T'pajfuToHOCHEE TOMIM XapaKTePHSyNTCA NOBHMEHHHMY KOHIEHTpalluAME MOJHG —
Iena, Boasppama, OMHKA, CBHHOA, MEI¥, MHIBAKA, GJATOPOIHHX H IpyTIHX
meTanoB. Haudosee NPONYKTHBHH yIJEDONUCTHE OCPA3OBAHMA, NOJBEpPIUHecs
METACOMATHIECKEM M TUIPOTePMANBHHM H3MEHEHUAM B Npefe]ax 30H TEKTOHO-
MarMaTEdeckoff I TeKTOHO-MeTacoMaTMdecKod akTHBR3ammu. B oTHX 30HaX
IPOHCXOIMJIa MOCRA/M3ANHAA DyZHHX KOMIIOHEHTOB, MX KOHUEHTpands B o6paso-
BaH@e CoraTHX KpyNHOYemy#daTHX IpafdTOBHX PyZ B ORHCHO-CYJIBOMIHOTO
opyneHeRnd. [IporHosHHe 3amacH rpafuTOBHX Pyl YKDaMHCKOTO muTa IO TIy-
opan 100 M oueHenn B I00 mmm.T rpadmTa, 9TO BHIBUTEeT €ro B YUCHO
KpynReimuX rpaldTOHOCHHX TPOBHANAE Mupa.

GALETSKY L.S., KOLOSOVSKAYA V.A., Ministry of Geology of the Ukr
SSR, Kiev; ILKEVICH G.I., MATRUNCHIK L.I., Geological Board of the
Byelorussian SSR, Minsk; ERMAKOV Yu.N., KONONOV N.D., "Tsentrgeolo-
gia" Union, Moscow, USSE

OCOREELATION OF STRUCTURES, GEOLOGICAL ARD ORE FORMATIONS OF THE
UKRAINIAN SHIELD, BYELORUSSIAN AND VORONEZH MASSIFES

Simflarity is found in the main elements of the Precambrian geolo-
glcal structure and metallogeny of the regions separated by the
Dnieper-Donets and Pripyat riftogenous depressions. The earliest
formations of the Archean epoch are most homogeneous, bowingas of the
ancient basement are revealed to contain similar metabasite-granu-
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litic and gneiss-granulitic structural-formational complexes compos-
ed of two-pyroxene gneiss, crystalline schist, kinzigite, khondalite
iron ore-gneiss, charnockite-enderbite formations. Common structures
in the Late Archean are granite-green schist bands, constituted by
gneiss-amphibolite, metadacite-andesite - tholeiite, metacomatiite-
tholeiite, jaspilite-metatholeiite, tonalite-plagiogranite-grano-
diorite formations. Typical of the Early Proerozoic epoch are li-
near geosynclinal systems, troughs, sutural structures featured by
differentiation, zonality, lateral inhomogeneity and least comparé—
bility. The iron-silicon (jaspilite) and migmatite-granite formations
are fundamental here. Late Proterozoic is characterized by similari-
ty of formations, products of tectono-magmatic and tectono-metasoma=-
tic activation and riftogenesis. Gabbro-amorthosite, granite-rapa-
kivi, ultrabasic alkaline, trachybasalt-trachyandesite-trachylipa-
rite, conglomerate-sandstone formations are typical too. Common fea-
tures of the metallogeny are iron-ore, titanium, copper-nickel,
copper-pyrite, apatite and rare-earth metallization. A single tec—
tonic zoning of the territory was performed to identify 8 megablocks
(Western-Byelorussian, Volyn=Central-Byelorussian, Podolsk-Belo-
tserkovsk=-Bryansk, Kirovograd-Desnyansk, Dnieper-Kursk, Priazov-
Rossoshansk, Voronezh, Kalachsko-Ertilsk) and several through linear
zones of fault (activation), several hundred km long. The largest
basic common structure is the Osnitsa volcanoplutonic band composed
of basalt-andesite=liparite and gabbrodiorite-granodiorite forma-
tions. The revealed structural and metallogenic peculiarities are
reflected in the deep structure of the Earth's crust.

TANELEMW I.C., KOIOCOBCKAA B.A., MmumcTepcTBO Teonoran YCCP, r.Kmes;
WIBKEBMY T'.W., MATPYHYYK I.U., Yopasnense reosorumm BCCP, r.MHHCK;
EPMAKOB 0.H., KOHOHOB H.I., OGvenmmuesEe "lignTpreonsoras”, r.Mocksa,
cccp

KOPPEIALMA CTPYKTYP, TEQJOIVYECKHA M PYIHHX QOPMALMY YKPAMHCKOI'O
UMTA, BEIOPYCCKOIO ¥ BOPOHEECKOI'O MACCHBOB

YcTaHOBIGHO CXOICTBO OCHOBHHX 3/IEMBHTOB T'80JOTMYECKOTO0 CTPOGHAA H Me-
T&JJIOTSHAN NOKeMOpAs 3THX DeI'HOHOB, PAS[8N6HHHX I'IyCOREMA [HEIDOBCKO-
llonengo# m IpanArTckofl BoammHamm PRGTOreHHOro THNA. HamGozes ONHODOI-
HH CcamHe paHHHE 00pa30BaHAA apxe#cKoil smOXW — B BHCTYNAX APEBHAT'O OC—
HOBAHAA BHABJIGHH OXHOTHAIHHE M8Tala3MT-IDaHYIATOBHE M I'HelfcoBo-rpany-
JIATOBHE CTPYKTYPHO—JOpMANMOHHHE KOMIIEKCH, CAaraomaecs (opMamiaMa
IBYNRPOKC@HOBHX THE#COB M KDHCTAANOCASHIEB, KAHIATATOBOR, KOHIAAATO-
BO#, XeJe30pyNHO-THe#coBoll, YapHOKAT-3HNEPCATOBOM, B mo3nHeM apxee
O0UMMA CTPYKTYPauma ABNADTCA T'DAHUTO-36/I6HOKAMEHHHE [0fca, IpeicTaB—
NeHHHE THeficoBo-amfrConnTOBOR, MeTanandT-aHIe3NT-TONEATOBOM, MeTAKO-
295



MaTAAT-TONEATOBOK, MKECOAMAT-METATONEATOBOM, TOHANAT-NIIETAOIPAHATS
TpakonaopaToRof dopmaumaaMn. (DA panAenpoTepo3ckcKofl STMOXW XapaKTeDHH
NMHeHHE IeOCHHKJIMHANbEHE CHCTEMH, TDOLM, MOBHHE CTDYKTYpDH, OTARYE-
omaecA NAffepeHNMPOBAHHOCTEN, 30HANBHOCTEL, JATePANBHOH HEQIHOPOILHO-
CTBED M HauMeHbwe# comocTaBUMOCTEO. HamGonee moOKas3aTeNbHH 3I6CE XejE—
3HCTO-KpeMHACTAA (IRECOUANTOBAd) M MATMATAT-I'DAHMTOBAA fopmanud. B
TNO3IMHEM NPOTEPO308 BHOBE MPOABAAETCH ONHOTAOHOCTE fopMandii - NPOLyK-—
TOB TEKTOHO-MEIMATAYECKO! M TEXTOHO-MBTACOMATHYSCHON SHTMBM3AIMA R
padrorenesa. XapakTepHH fopmain:radopo-aHOPTO3UTOBAsS, CPaHATOB-pana-—
KHABA, yAbTPAOCHOBHAA WEJOYHAA, TPaXMOa3a/lbT-TpPaXWaHIe3uT-TDaXUIATaph—
TOBasA, KOHIVIOMEpAaT-necYaHuKoBad. OOmMAMA 9epTamy MeTaNNOTeHARA ABJAST-
CcA pasBATHAe X6J6 30pyNHOI'O, TATEHOBOI'O, MENHO-HHKEJEBOI'0, MEIHOKOMA-
46aHHOT'0, BHATUTOBOI'O M DOIKOMBTA/IEHOI'0 OpYNeHeHWs. BHICJAHEHO 6IMHOE
TOKTOHKWYECKO® pafOHApOBEHNE TePPATOPAR - BHIEN6HH 8 meradaoxos (3a-
nanHo-bBesopycckuit, BoanHo-lenTpaisHo-benopycckuil, [lonoascro-banonep-
KOBCKO-Bpanckuit ,Kuposorpancko-lecusuckuit , [nenposcko-Kypexnit, Ipuazos-
cRo-PoccomaHckait , BopoHeXCKRit, {anaucKo-IpTANECKAl) B DAN CKBO3HHX MR-
HE#HHX 30H pasNAOMOB (aKTHBA3ANAM) NDOTAREHHOCTHD COTHA KHJIOMETDOB.
Kpynuo#t ocmeit crepxHeBo#d cTpyrTypo#l ABaAerTcAa OCHAUKAR BYIKQHO-TIIYTO-
HH9ECKAA moAc, CAOXEeHHHN CGasaybT-aHNe3dT-IHNSPATOBOR W radGpo-IAODAT-
TPaHONAODATOBOR QopManmaAMi. BHABJEHHHE CTPYKTYPHHE U MeTaAIOT@HAYEC—
KHe OCOGEHHOCTH HAXONAT BHDSXEHN8 B DIYCUHHOM CTPOEHMM 3eMHOH KODH,

GIBB, R.A., Earth Physics Branch, Energy, Mines and Resources,
Ottawa, Canada

DOUBLE INDENTATION TECTONICS AND THE CIRCUM-SUPERIOR FOLDBELT

Recent gravity surveys in eastern and southern Hudson Basy, Canada
have revealed, for the first time, the gravity enomaly pattern
over the complete length of the proposed circum-Superior suture. A
gsymmetrical distribution of linear, positive anomelies near the
gouthern and eastern perimeters of Hudson Bay suggests & model in
which suturing of Superior and Churchill protoplates was accom-
plished by subduction of oceanic lithosphere and by progressive
double indentation of the rigid-plastic Churchill craton by the
“hompson and Ungava salients of the rigid Superior protocontinent.
Suturing wag initiated at the Thompson salient with extrusion of
Churchill material laterally along strike-slip faults into the
Hudson Bay embayment. With continued subduction, indentation of the
Churchill craton by the Ungava salient commenced, so that Churchill
material was extruded from two directions to fill the embayment of
Hudson Bay. The pattern of faulting and other major structurel ele-
ments of northern Saskatchewan - Manitoba can be interpreted in

terms of the proposed analogue model of plane indentation. The re-
296



gional faults and their senses of motion correspoud generally to
that predicted by the theoretical‘pattern of s8lip lines associated
with a wedge-shaped indenter.

GIBBS, ALLAN K., Cornell University, Ithaca, USA
IS THE PRECAMBRIAN GEOLOGICAL RECORD GLOBALLY EPISODIC?

Two widely-held ideas about the Frecambrian are that the history of
orogenesis was episodic, with peaks in the approximate intervals
0.9-1.3, 1.6-2.0, 2.6-2.8, and 3.5-3.7 Ga, and that there was a
significant change in the global crust-mantle system at about 2.5
Ga: the Archaean-Proterozoic boundary. The first idea is based on
histograms of radiometric age determinations. The second is
supported by the supposed absence of substantial "Archaean-style"
greenstone belts in the Proterozoic record, and on reported
systematic differences.in the Sr isotope composition of limestones
and rare-earth element patterns in shales from the two Precambrian
eras. In the Guiana Shield there are greenstone belts, formed at
about 2.25 Ga, comparable in extent and stratigraphy to classic
Archaean belts. These occupy one of the perceived gaps in orogenic
history, and they demonstrate the persistence of ensimatic volcanism
and orogeny on a substantial scale in the Early Proterozoic, when
the better-known shields were already continental.

The geochemical evidence for an Archaean-Proterozoic change
has been shown to be another case of over-generalization from
restricted sampling of Precambrian rocks. When Archaean and
Proterozoic greenstone belt metasediments are compared, there are no
significant differences in their Sr isotope or rare-earth
compositions. Tectonic setting, rather than age, is the major
deteminant fo the sediment compositions.

Taken together, these observations suggest that a more
continuous view of Precambrian crustal evolution will be supported
when more detailed geochronological, stratigraphic, and geochemical
studies are made of some of the lesser-known or poorly-exposed

shields and continental basement.

GIIX AROVA M.A.,Ianingrad State University, Geol.Dept., USSR
TH# DEVELOPMINTAT, STAGES OF EARIY PRECAMBRIAN GREENSTONE BEITS

Greenstone belts have formed along a global fault system which de-

vided [arly Archean protocrust into gneiss-granite segments, The

segment margins adjacent to the high-temperature zones were affected
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by rheomorfic granite formation. By the end of the Iate Archean ’
tectonic cycle the block-domal structures were .developed. Three
episodes of crustal rupture and activation of the pre-existing
fault pattern occurred: 1 - in the Tate Archean (belt generation,
initial magmatism); 2 — at the beginning of the Early Proterozoic
(break up of the pre~Early Proterozoic peneplain, origination of
the Early Proterozoic basins); 3 - before accumulation of the
Middle Proterozoic series (break up of the protoplatform cover,
volcanics of the Middle Proterozoic). Accordingly the most complete
greenstone belts have three-stege structure, 1. Protoeugeosyncline
sequence of the pre-Karelian—Svionian (AR,) ophiolite assemblege =
the lower greenstone formations with komatiitiec ultramafites and
mafites, phyllite with acid voleanies (spilite-keratophyre) and
the upper greenstones (spilites). 2. Protoplatform sediments (PR,I)
with some tholeitic volecanics and sills of the trap formation,

3, Subeugeosyncline predominantly volcanic series with komatiitic
mafites and ultramafites (PRz}. Magmatism of the three pre-Riphean
tectogenese epoches was defined by successive shifting of feeder-
chambers from the mantle into crust (homodromic) and backwards (an-
tidromic trend). The synchronous generation of the major fault sys-
tem on various shields, general rhythm of their activity and con-
temporaneous cessation before the Riphean time were related to a
global causes,

TIWIAPOBA M.A. ,Jlenasrpanckalf rocynapcTBeHEHE yHABEDCHTET,I80iAdaK,
llenerrpag, CCCP

9TAIN PASBATUA 3EIEHOKAMEHHWX MOACOB AOKEMBPHHA

SeleHOKAMEHHH® NOACA 3aKNajHBaIMCh BAOAL MIAHETApHOH CACTEeMH pasie-
MOB, pACUNGHMBEMX HMXHEapXeiCKyn NPOTOKOPYy Ha IHeidco-TpaHUTHHE Cer-
MeHTH, Kpas cerseHToOB, OpEMHEAR K BHOOEOTEMOEDATYDHHM S0HAM, HCHH-
THBAXM peoMOppMuUEecKOe rpasdTo0GpasoBaHWe., B pesyaprarte K KOHIY 03—
ZH6apXe#CKOr0 TOETOHWYECKOrO HMKNa cHOPMUpOBAINCE TAHOD —-KYNOIBHHE
cTpyKrypu. [osZHee NpOHCXOAMNO B3JaMHBaHHE KODH C aKTHBu3AnMeld nep-
BUYHOW CETM DAsNOMOB: B NO3JHEM apxee (3al0LeHMe NOACOB, MHALMANB-
HHi MaruaTusM); B Hayane paHHero OpOTepO30A (paspyueHde NpeApaHHe—
NpoTePO3OKRCKOI'0 HEHeINeHA, 3AN0XSHME DAHHENPOTEpO3OHCKMX Gacce#fHoB);
nepej HAKONAGHHEM CpejHenporTeposolickEx Toxm (zZpoGieHde nporomnardop—
ME@HHOT'0 4Yexia, BYIKSHUTH PPz). CoorBercrBeHHE0 HauOOAEEe NOJHHE pas—
pesn 36JSHOKAMEHHMX INOACOB XAPAKTEPH3YyDTCA TPEX2TAKHNM CTDOGHHEMY
I. TlpoTOSBreOCHHKIMEANEHNE TOIUM OJHOIMTOBOM QopMaluK [OKapeldn<
chuouMn (AP,), BRADYADEUE HEXHOO 38H8HOKAMEHHYW QOpMalMp C KoMaTHM-
TOBHME YABTpAMBOMTAMM W MauTaMi, QUINMTOBUAHYD C KMCHHMM a(yaunBamu
(cnuamr-KepaTofHpH) 4 BepXHOD 3eIeHOKaMeHHyD (cnmaurta). 2, [Iporomnnar-
(opueHHHEe OCAZOYHHEe TOoJuM (PPI) C TONEGHMTOBHMA BYJNKAHHTAMM M CHIIAMH
rpannoBoll fopuaiui. 3. CyOsBreOCHHKIMHANBHHE CYJECTBEHHO BYAKAHOIEeH-
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HHE TOIWH C KOMATHATOBHMM MapuTaMmd ¥ yibrpawmagsrasmu (PP,). Maruarusu
rpex ZopudeHCKMX 300X TOKTOreHe3a ONpeAeNANCHA NUCHeZOBATENBHHM nepe-
MEeleHMEM NHTADNUMX 0YarcB K3 MaHTAM B Kopy (roMOApOMHHA) M 0GpaTHO
(anTMzpoMHHA xapaKTep 2BONDIMM). CHHXDOHHOE 3aJ0KEHHE AOQITOXABYMX
PA3NOMOB HA PA3HHX WMTAX, OCWAM DPUTM MX AKTMBHOCTM M CMHXDOHHOE mOpe-
KpalleHne MX JIOATENBHOCTH K pUen CBAB3AHH C NPUYMHAMM TJI00aABHOTO
Macuragda.

GLEBOVITSKY V.A.,DRUGOVA G.M.,Institute of Precambrian Geology and
Geochronology of the Academy of Sciences of the USER,Leningrad,USSR

RELATIGNSHIP BETWEEN GRANITE-GREENSTONE AND GRANULITE-GNEISS
TERRAINS IN EPI-ARCHAEAN CRATONS

The granulite-gneiss /GGnA/ and granite-greenstone /GGA/ areas repre-
sent two main types of structures of the oldest lithosphere which show
in general asynchronous development and make up a pa.rt' of the epi- Ar-
chaean cratonic basements, Metamorphosed tonalite-gneisses or enderbi-
te-gneisses alonsside small quantities of supracrustal rocks are tho-
ught to constitute the basement to GGA.They are im addition the oldest
rocks within such GGnA as the Aldan, Indian, Antarctic, Kola regions
etc, The oldest granulite metgmorphism /above 3.6 b.y. in age, i.e.
the Akilian assemblage, Enderby Land complex/ occurs under conditions
of an intermediate vertical temperature gradient /35°C/im/ which is
lower than that of older greenstone belts / 45°C/km /. The granulite
metamorphism took place repeatedly during l;te Archaean and early Pro-
terozolic stages of the GGnA evolution when a latergl differentiation
of their geothermal regimes occurred /from 45 to 30°C/km in the end of
the mbaﬂ&n/o

The development of the GGA-structures was restricted by Archaean times
and characterized by persistent high-grade regimes / 45°O/kn / being
confined to the periphery of Early Archgean massifs of stabilization
upon a relatively thin tonalitic crust.They have not been affected by
any reworking under granulite facies conditions during geological his-
tory. ,

The prominent granitization of the basement tonalites at final stages
embraced the marginal zones of the greenstone belts and resulted in
the formation of "gregarious" granite-gneiss domes. In the paragneis-
sic belts there simultaheously existed a high-grade zonal metamor-
phism with subgranulite assemblages in the cores of thermal structu-
res, and in the zones of intense magmatic basification of gn older si-
alic crust - that of low- grade with the formation of late Archaean
eclogite-granulite complexes.
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TIAEBOBALMN B.A., HPYTOBA T'.M., UHCTHTYT Ie0JOIAM B I'é0XPOHOJNOT'HA
noxemépusa AH CCCP, r.Jlenmnrpam, CCCP

CUOTHOUEHWE IPAHUTHO=-SEIEHOKAMBHHNE ¥ TPAHYIMTO-THENCOBHE OnJIACTEA
B JIWAPAENCKML KPATOHAL

I'pamyauto-rHeifcoBse (I'TO) u rpamuTHO-3eneHoxaMerHue (I'30) odxacTs -
ina rlaBHEX THODA CTDYKTYp XpeBHelmed nuTOoChepH, pa3BUBABMMXCA B
NeJoM CHMHXDOHHO M BomeJmux B (yRIaMeHT anuapXeMCEUX KpATOHOB. B ka-
gecrse ocHoBaHWA I'30 Bcerjza BHCTyNanT MeTaMopfua0oPaHHNE TORAAMTO-
rHeliCH MM SHIEpPOMTO-THEMCH M NPUCYTCTBYDHNMe B MAJHX KONMYECTBAX
CynpakpycraxbEHe Mopoxs. OHM Xe ABnADTCA XpeBHelmuMM 00pa30BaHHA-
uM raEux ITO,gax Anmauckas, Wexwiickas, Autaprruieckas, HonbCckad u
Xp. lpesredimuil rpasymmrToBud MeTamopduaM (Gosee 3600 MiH.ZAeT, acco-
nuanud AKMNBA, KOMIJNEKC 3eMIM JHIEDOM ) MpOABAAETCA NMPH yMeDeHHOM
BEDTHKANBHOM TPAXMEHTE TEMIepaTypH (35°/xu), MeHbEEM, YEM B IpPE€B-
HUX sezeHoxamensyx moscax (45°/ku). B xamsmeftme#t ssonpmum TTO rpa-
HYIMTOBHHE MeTaMODPW3M HeOIZHOKDATHO NMOBTOPANCA B TEYEHHE apXxed H paH-
HET0 NpoTEpo30d,d NPOMCXOZENA JNaTepalbHas XebpepeHnuanufd MX reorep-
MHuecEMX pexuMoB (oT 45 Xo 30°/kx X2 EoEmA apxea). I'30-cTpPyRIypH
paspMBaACH TONBKO B TEUEHHE apXed B yCTONUMBHX BHCOKOTDAXMEHTHHX
pexuuax (45°/xu) me nepudeprE MAcCCHBOB pDAHEeApXeHCEOM CTadHAN3ANEE
H8 OTHOCHTEJBHO MAaJOMOEHOM TOHAXHTOBOR kKOpe. Hu B OMMH M3 MOME@HTOB
reonoruyeckoll mCTODHE OHM He MOXBepralMch mepepaCoTEe B yCAOBUAX
TpanyuToBo¥ danuu. CmABHO NMpOABNERHAS TDAHHTH3ANMA TOHANMTOB OCHOBA-
HMA HA 3AEKJDYMTENLEHX 9TanaX 2BORDIMK JaXBATHBAJA KDAEBHE 30HH 3e-
J€HOKaMEHHNX MOACOB M MPUBOZEIA E $ODMUDOBAHMD MHOXECTBA TDaHHTO-
THERCOBHX KynonoB. CHEHXDONHO B maparge#cOBHX MOACAX MPOABHACA BHCO-
KOrpajiMeHTHHHE 30HAXBLEHE MeTaMOpPPESM ¢ CyOTrpaHYy IMTOBHMM accoluUanEd-
MU B AJXpAX TEpPMANBHHX CTDYETYP, & B 30HAX MHTEHCUBHOM Marmartuuecko
dasuPuranuu IpeBHed CHANKYECKOR KODH - m(axorpa,uehr'nui uMeTaMophusm
¢ dopMupoORAEKEeM NO3JIHEADXeMCEUX SKAOTMTO-THEeHCOBHX KOMIIEECOB.

JORGE GOMES DO GRAVO BARROS, and A. BHASKARA RAO, Dept. de Geocienci-
ag, Universidade de Brsezilia, Brazil

GENETIC AND EXPLORATORY MODEL FOR EMERALDS IN GREENSTONE BELTS:
CASE OF PORANGATU, GOIAS STATE, BRAZIL

Vast Brazilian Archean terrains recently under revision and re-evalu-
ation in view of volcano-sedimentary ambients, are being increasing-

1y indentified as parts of Greenstone Belts with relatively important
geogrephic distribution. They are elso proving to be potentially rich
in varied mineralizations. Emerelds, in this system, have been repor-
ted as new genetic model (Authors, 1982), very important for new sys-
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tematics of exploration in such terrains for the discovery of depo-
sits.

Recent discovery of an important emerald producing deposit is situa-
ted near Porangatu Town in Goias State (lat.s. 13%28’057’ Long.W.
49°1172977). The mineralized zone is related to pegmatite veine rich
in oligoclase, intruded into meta-ultramafites (actinolite-talc-chlo-
rite schists) enclosed in tonalitic gneisses of Archean age. Emeral-
da occur mainly in zones of sludite (unit constituted of biotite and
phlogopite) and sporadically in quartz veins. The meta-ultramafites
form a tight isocline with high dip towards NW, located in the W
flank of a major anticlinal structure with plunge towards NNE. The
genetic aspects including the controls of minerslization invole the
magnesian schists and the following parameters: a) local fault sys-
tems; b) granitic.peqpatite producing metasomatic sludite zones; c¢)
hydrothermal-pnumatolytic silica enrichment as guartz veine and atri-
ngers; and d) pods and lenses of sodic feldspar (oligoclase).

Based on the genetic model and on the controls of mineralization,
strategies for exploration are established for target area selection.
1t ie further proposed that they could be conditioned to s NE-SW re-
gional trend of zone of 300 X 50 km, incorporating the Santa Terezin-
ha de Goias and Mara Rosa deposite. This model could be correlated

to other deposits in the Stats of Goias and also of Caraiba in the
State of Bahia. Purther it is similar to depbaits in Ural mountain
region in the USSR.

GORBATSCHEV, R., Inst. of Geology, Lund University, Sweden

PRECAMBRIAN DEVELOPMENT OF THE BALTIC SHIELD-ANALOGIES AND DISSIMILARITIES
WITH RECENT PLATE TECTONICS

The Precambrian of the Baltic Shield is subdivided into orogens where the forma-
tion of continental crust occurred during relatively short periods. The Archean
Orogen in the NE (>2.7 Ga) features the problems of gneiss belt/granite-greenstone
belt dualism. In the foreland of the Praterazoic Svecokarelian Orogen, the
successors of the early greenstone belts evolve into intracratonic rifts rather
than full-size island arcs.

Similar to the Archean, the Middle Proterozoic Svecokarelian (2.1-1.8 Ga) and

SW Scandinavian (1.8-1.5 Ga) orogens are characterized by massive formation of

new continental erust. They exhibit increasing similarities to recent plate
tectonics but also contain apparently deviating traits such as a scarcity of

'high P/T Svecokarelian metamorphism and specific characteristics of volcanic-arc

magmatism. Reinterpretations and their relationship to previous plate-tectonic
interpretations are considered. The large tectonic sutures of SW Scandinavia and
the associated granite-porphyry belts are interpreted as intracratonic features
rather than sites of former oceans.
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The Sveconorwegian-Grenvillian Orogeny (1.2~0.9 Ga) essentially reworked older
crust and is the earliest Scandinavian event documenting extensive nappe
thrusting.

A synthesis of geological, geophysical, geochemical and chronclogical information
is attempted to define the evolution of the Shield and relate it to the problem
of actualism in the interpretation of Precambrian cratons.

GOROKHOV I.M., Institute of Precambriarn Geology and Geochronology
of the USSR Academy of Sciences, Leningrad, USSR

Rb-Sr GEOCHRONOLOGY OF THE EASTERN PART OF THE BALTIC SHIELD

The eastern part of the Baltic Shield is subdivided on geological
and geophysical grounds into four megablocks: the Kolian, Belomo-
rian, Karelian and Svecofennian ones. They differ both in the crust
structure and in geodynamic regimes of endogemous processes. Rb-Sr
systems in rock.a and minerals of these blocks were studied (AB?Rb
= 1.42°10" ' 'yx~ ) The closure time of the Rb~Sr whole-rock sys-—
tems corresponds in most cases to final stages of the igneous and
metamorphic events. The behaviour of Rb and Sr in minerals reflects
the posterystallization tectono-thermal history of the rocks. The-
re are no clear-cut age characteristics for the pré-Rebolian (I)
period of the geological history of the shield., Amphibolite to gra-
nulite facies metamorphism simultaneous with the Rebolian (II)
folding phase was over within the Eolian block 2740-2560 m.y. ago
and within the Belomorian block ca. 2850 m.y. ago. The minimum age
of the associated granites of the Kolian, Belomorian and Karelian
blocks is of 2700-2590 m,y. The Seletskaya (III) folding phase was
accompanied within the Belomorian block by amphibolite facies me-
tamorphism and by granite emplacement 2370-2170 m.y. ago. Rb-Sr
age values of 2480-2090 m,y. for the Karelian granites can not be
unambiguously interpreted. Zonal metamorphism of the Svecofennian
rocks (the North ladogan region), being simultaneous with the Late
Karelian folding phase, occurred ca., 1850 m.y. ago and was follo-
wed by the emplacement of granites with the age of 1830-1780 m.y.
In some zones of the Karelian and Kolian blocks the Late EKarelian
cycle was accompanied by predominantly greenschist facies metamor-
phism ceased ca, 1650 m.y. ago. The final crystallization etages
of the rapakivi granites in the North lLadogan region and the for-
mation of a craton within the eastern part of the Baltic Shield
took place 1600-1480 m.y. 8g0.

302



TOPOXOB M.M., MECTHTYT reojloTEE X I'eOXPOHOJOIER NoKemOpmsa AH CCCP,
r.Jlemmuarpan, CCCP

Rb-Sr TEOXPOHOQIOTHA BOCTOIHOA YACTH EAINTWIACKOTO OMTA

Ha reppuropum BocToTHOR wacTE BaxtmiicRoro mmTA HA OCHOBAHEM I'@0N0—
TEYeCKEX  IeofH3HYecKEX NaHHHX BHIeneHH Homscrmlt, Beromopckmit, Ka-
penscRull ® CBexofeHHCKER MeTAGHORE, pasIRYanN@ecHd CTDOSHHEM SeMHo#R
KODH B TeOIMHAMWYSCKUME DOXHMAME 3EIOTEeHHHX mpomeccoB. MsyweHa
Rb~3r czcmlarm mopon B MEHEpaloB STEX Gaokos ( A 87pp = I,42.
10~ g1y, BpeMs 3aKDHTEA Rb-Sr CHCTEM B MacmTade o0pasuoB IOpo—
IH B OeloM B CONBNEHCTBE CAyJAeR COOTRETCTBYET 3aBeDIADNHM CTAIKAM
MATMATHISCKNX E MeTamMopfEmdeckmx coOwTmE. I[loBeleHEe Rb ¥ Sr B MA-
Hepalax OTPAXAET NOCTRPECTANMESAIEOHHEYD TeRTOHO-TEDMANBHYD HCTODHD
mopox. JopeSomsceuft (I) mepwon reorormYecRof ECTODEE HETA He EMEeT
geTROR BO3pacTROE xaparrepucTird.Meramopfuam or amimSonuroBoi mo
rpaHymToBoE famunCRHXPOHREE ¢ pedonbero#(ll) deso#t ckaamuartoctd, B
Koxpckrom OnoKe 3gpepumica 2740-2060 MIH.JNeT HA3aXl,a B DesoMOpcKOM-
orono 2850 muH,neT Hasan. MuHAMaABHHN BO3pPACT CONYTCTBYOUMX I'pa-
EaToB Koxbckoro, Bemomopckoro ® Kapembckoro Gmoxos  2700-2590 Max.
ner. Cenemgas () gasa CKIANYATOCTE CONPOBOXARRACh B FeloMODCKOM
Onore MeramopdmsMon amfudomEToBoff famEE X BHeIpeHWeM I'paEETOB 2370-
2I70 MxH.ZeT HA3AN. Rb-Sr BOSDACTHHE SHAYEHES IR TpaHATOR Kapems—
CROT0o OHOKa B METepBase 2480-2090 MmH.zeT He MOTYyT ONTEH ONHO3EAYHO
HHTEpupeTHPOBAHH. JoHaNbEHR MeTamopdmam mopon CeexodemHCKOro GRORA
(Cemeproe Mpmaapmoxse), cEEXpoEHHf ¢ mosmEerapensckofl (IV) fasoft
CRIATNATOCTH, HPOMCXOIEA OKoXo I850 MAH.ZeT Wasan E CONPOBOXIANCH
BHEJDeHEeM I'DAHETOB ¢ BospacToM I830-I780 mum.neT. B HeXOTOpPHX 30-
gax Hoascroro ¥ KapempcroTo GNOKOB MOSIHEKADENLCKER IHRA XapaKTeDE-—
30BANCA MeTaMopfEsMOM NpeEMyMeCTBEHEO BSedeHocHaEmeBol darpm, saBep-
IFBEENCE OROAO I650 MuH.zeT Hasan. SaRMOYETeNbHHE CTANME KDHCTALMM-
SaNEE TPAHATOB panaxkwed B CeBeproM IIpRISNOXhe B KDATOHH3AUMEA TEDpH-
TOPEE BOCTOYHOR 4YacTE FanTmiickoro mEra mpomcexommam I600-I480 mam.
neT HASAI.

GRIZER M,I. and IPATOV M.M., Institute of the Lithosphere of the
USSR Acad. of Sci., Moscow, USSR

EVOLUTION OF CONTINENTAL WEATHERING PROCESSES AND ASSOCIATED
METALLOGENKSIS IN YHE HISTORY OF THE EARTH

The problem bearing on the evolution of continental weathering
processes 18 of scientific and practical interest and of primary
importance in prospecting for various mineral deposits.

The prevailing concepts concerning this problem differ markedly.
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Some scientists consider that weathering and decay processes were of
more intense manifestation during the Precambrian, as compared to the
Phanerozoic¢; other scientists, including the authors, consider that
the intensity and depth of chemical weathering processes were of pro-
gressive increase from the Archaean to the present time,

This study is compiled from data obtained by the authors during
investigations in the areas of the East-European and Siberian Plat-
forms and surrounding folded systems, and other available information.

The earliest weathering crusts (Archaean-Lower Proterozoic) are
mainly of guartz-serioite-muscovite and quartz-sericite-chlorite com-
position., Coeval deposits reveal high-aluminiferous schists and gneis-
ses with a_ high content of diaspore, pyrophyllite, chloritoid, silli-
manite, etc, This tends to suggest that their formation resulted from
metamorphism of clay materials, involving kaolinite, Evidence to the
wide occurrence of kaolinite crusts is found in the upper sections of
the Lower Proterozoic and throughout the Upper Proterozoic (Anabar
and Aldan Shields, Yenisei Mountain Range, West-Baikalian, etc,).

The silicon modulus of the high-aluminiferous rocks also gives in-
dication to the amplification of chemical weathering processes in the
Precambrian of Siberia. This index varies from 3 in the Lower Protero-
zolc Purpolskaya Suite, to 5 in the Middle Riphean Lakhandinskaya,
and reaches to 10-13 in the Vendian bauxite-bearing formation.

Laperitic crusts are validly known only in the Phanerozoic. They
vary in composition from predominantly boehmite (sublaterite) types
in the Paleozoic, to gibbsite (laterite) types in the Mesozoic-Ceno-
zoic,

The inherent environmental conditions of each period, comtrolling
the development of exogenic weathering processes, determined the spe-
cific type of metallogenesis, as, for-example, the uranium-~auriferous
conglomerates of the Upper Archaean-Lower Froterozoic, of the Witwa-
tersrand Basin type, and bauxite deposits of the Phanerozoic-Vendian,

TPAUSEP M.M,, WIATOB M.M., Ascruryr nurocgeps AH CCCP, Mocksa , CCCP

3BOJILMA (TPOLECCOB KOHTMHEATAJBHOT'O BWBETPUBAHWA U CBASAHHOI'O C
HAMA PYJIO0BPAS0BAHMA B I'EQJOTWYECKOMA MCTOPUM SEMJMA

OBOJDUMA NPOUECCOB KOHTMHEHTANBHOIO BHBETDUBAHMA M €6 HANPABIEHHOCTEH
HMeDT BAXHO® TEOPEeTUUSCKOe M NpaKTHUECKOe 3HAUeHMe: OT MX HNOHHMAaHMA
34BUCHT HANDABAGHM® MOMCKOBHX DaGOT HA MHOTHe HEHHH® MON@BHHE MCKO-
naeMhe. B Hacroawee BpeMA CAOXKMIMCEH ABE NPOTHBONOIOXHHE KOHLEMIHH,
Onmsm Mccaez0BaTeNd CYMTADT, YTO TMOEPreHHOe DA3NOXSHME IOPOX B Z0-
KeuOpuu OHIO GoZee MHTEHCHBHHM N IIyGOKMM, YeM B JaHepoaoce; no MHe-
HAO ZPyrEx, B TOM YHCIEe W AaBTOPOB, OT ApXEeA JI0 HACTOAWErO BpPAMEHM
uMena MecrTo MHTeHCMPUKAUMA KopooOpasyoudX NpoLeccOoB. ABTOPH paccMo-
TpeIX 3Ty NpoGuaeMy Ha npumepe Bocrouso-EBponeickodd m CuOMpPCKo# maar—
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$opM M KX CKIAZYATHX 00paMieHWi, WCIOOAB3YA FAHHHG JNHMYHWX HAOADASHMH
M OyCHMKaIMM ZPYTUX UccrezoBarenci,

HamGomee paHEHM® NPOABAGHMA KOp (apxei-HMXHMA NMpoTEpo30id) EMENT B OC—
HOBHOM KBAPN~-CEPHLET-MYCHKOBATOBHE M KBapu-CepHIMT-XA0OPMTOBHE COCTAB,
Hanmume cpesM OTIOXEHMA 3TOro BO3pPACTA BHCOKOTIMHOSEMHCTHX CHAHLNER
i T'HE{COB C NOBHNGHHHM COZIepKaHMeM ZMacnopa, NMUPOPUIIKTA, XJIODHTOM-
Za, CHINMMAHATA M Jp. O03BONAGT NPGANONOXMTH, YTO OHM OGpas3OBANECE
38 CueT MeTaumopfusua IAUH, B KOTOPHX OpPHGYyTCTBOBAN Kaoxuumr, Jocro-
BOpHHE ZaHHHEe O WHPOKOM DABBETHH KAOAMHMTOBHX KOD BHBETDUBAHUA EME~
OTCA TOABKO LOA BepXHel yacTH HEXHOI'0 N BCOr'® BOpDXHEIO NpOTe¢pO30A
(AHaGapckuif B AnZiaHCKEM muTH, EHMCeHCHAR Kpax, 3anazios [pubaikxanne
B Zp.).

[oxasareneM HANpaBJGHHOCTA KOPOOGPasyDOMX MDPONECCOB B JOKOMODHAM AB-
JIASTCA U Xapa{rep WBMEHeHHA KPOMHOBOT'O MOAYAS BHCOKOTAMHOSEMHCTHX
nopos CuGupu, B KOHEDONMAX NyPNONBCKOH CBHTH HUXHOTO NPOTEPO3OA OH
gocruraer 3,0, B naxaHZuEckoff cBETe cpezHEero pujes - 710 5,0, a B
GOKCOHCKO/l CBET® BeHAa BuABACHH GOKCMTH C MoayxeM ze I0-I3,
BeccnopHHe CBHZETeABCTEA HANNUMA JATEDHTHHX KOP U3BOCTHH IMUB B
(jaepos0s, NpUYSM OTMEUASTCA H3MCHOHEE MX COCTaBa OT HpeHMyueCTBOH-
H0 GeMHNTOBHX (CyOIATepUTHHX) B NANe030e¢ A0 I'MGOCHTOBHX (IaTepRTHHX)
B M83030e-KaltHO308.

CnenmdudecKde yCIOBNA KaxZOi 2N0XM HOpPSJONpEeASNNIM XADAKTODHHS, TOXb—
KO HM NpACYyuH#e OCOCGHHOCTH I'RNGPIeHHOrD BHBETPUBAHMA M CBABAHHOI'O

C HUM pyZooOpasoBaHHf, KAaK,HANpEMEp, YPAHOBO-BONOTOHOCHHE KOHIZIOMO-
paTH BEpXOB apXxeA-HMEESIO OPOTEpPOBOA THIA ana:epcpanx W14 GOKCH-
TOBHE® MECTODOKZSHHA (aHepe3OA-BEHIA.

GROSS, GORDON A., Geol. Surv. Canada, Ottawa, Canada
A COMPARISON OF METALLIFEROUS SEDIMENTS, PRECAMBRIAN TO RECENT

Modern chemically precipitated metalliferous sediments are directly comparable in
composition and depositional environment to many of the older metal-rich sediments in the
geological record. Four genetic categories of iron-rich metalliferous sediments are common;
those derived by effusive hydrothermal processes, ironformations; by mixed clastic and
chemical deposition, ironstones; by accretion forming nodules and crusts; and stratiform
deposits derived from laterite and residual gossan materials, including bog-iron.

Sediments of effusive hydrothermal origin are common in the geological record and are
referred to here as the "stratafer" group, recognizing their bedded and stratiform nature and
the predominance of iron-rich minerals. The stratafer group includes all types of banded
cherty ironformation and genetically related manganese and polymetallic sulphide facies as
well as oxide, carbonate, silicate, and sulphide facies of metal-rich chemical-biogenic
sediments analogous to the ironformations and derived by similar processes.

Selected examples of ancient and recent sediments of the stratafer group are compared to
demonstrate that differences in lithology and composition reflect different tectonic and
sedimentation conditions in their depositional environment and in the hydrothermal effusive
systems that provided the metal constituents and silica.
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GROVES D.I. and BATT W.D., Geology Depariment, University of Western
Australia, Nedlands, Western Australia, Australia

CONTROLS ON THE HETEROGENEOUS DISTRIBUTION OF METALLOGENIC ASSOCIA-
TIONS IN ARCHAEAN GREENSTONE BELTS WITH PARTICULAR REFERENCE TO THE
WESTERN AUSTRALIAN SHIELD

Archaean greenstone belts exhibit a marked spatial and secular hete-
rogeneity in nature and intensity of metallogenic associations. This
is interpreted to result from variation in a number of interrolated
parameters such as intensity of faulting, extent of irruption of ko-
matiitic and calc-alcaline magmas and weter depth of depositional
basins. These, in turn, depend on degree of extension and crustal
thinning during basin development.

Metallogenesis peaked in the late Archaean (2.8-2.7 b.y.) in associ-
ation with the development of rift-phase greenstones in major linear
rift zones. The marked spatial overlap of magmatic (Ni-Cu), volceno-
genic (Cu-Zn) and (?) metamorphogenic (Au) mineralization within
these zones is & consequence of the eruption (Ni-Cu, Cu-%Zn) and sub-
sequent metemorphism (Au) of thick volcanic-dominated sequences, in-
cluding eignificant komatiitic and calc-alkaline components, within
and marginal to predominently deep water, fault-bounded troughs. Si-
milar mineralization is developed more erratically in more extensive
younger platform-phase greenstone (3.0-2.8 b.y.), which developed in
shallow basins with no significant marginal relief under conditions
of lower extension. Older rift-(graben-) phase greenstones (3.2-3.0
b.y) aleo contain similar metallogenic associations, but developed
in more restricted basins with lesser volcanic activity than younger
analogues and, consequently, have a lower intensity of minerslization.
Secular variation in the nature of Archaean metallogeny are reflec-
ted by the evolution from anomalous metallogenic associations in ve-
ry shallow-water older platform-phase greenstone (3.5-3.2 b.y.), in-
cluding stratiform barite, small Pb- and sulphate-bearing volcanoge-
nic sulphides and porphyry-style Cu-Mo deposith, through to more
characteristic Archaean metallogenic associations in deep water en-
vironments of the younger rift-phase greenstones.

GUPTA A., BASU. A., and SINGH S.K., Geological Survey of India,
Shillong, India

PETROCHEMISTRY OF PROTEROZOIC GREIENSTONE BELTS CF EASTERN INDIA

Detailed petrochemical studies of two major contemporary Proterozo-
ic greengtone belts viz. Dhanjori and Dalma, stradling the 3.2 Ga
Singhbhum granite craton in Eastern Iadian shield suggest their
comparable magmatic evolutionary trend.
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The Dhanjoris are represented by lower psamopelitic assemblage with
mgfic-ultramafic members and upper volcanisedimentary assemblage,
while the Dalmas comorise of a lower seguence of pelites with ma-
fic—ultraemafic members und an upper seguence of basalts. Both the
belts record subseguent events of deformation end metamorphism.

The occurrence of high magnesian vitric tuffs (ultramafic volcanic-
lastics) in the lower seguence of both the belts are characteristic
and sre chemically comparable with the veridotite-pyroxenite koma-
tiites of Archaean greenstone belts. The early magumatism in both
the beits was initiated by mafic-ultramafic intrusives and lavas

of tholeiitic and komatiitic affinifties. In Dalma belts the early
magmatism is also represented by some znalcite basalts and alkaline
basalts, while the late Dalmas ure composed unifermly of high-Fe,
low-K tholeiites of oceun floor affinity. The younger volcanisedi-
mentary seguence of Dhanjoris comprises of lower units of alkaline
/olivine basalts with basaltic komatiites that passes into E-poor
oceanic tholeiites within a sequence of tuffaceous rocks &nd asso-
ciated sedimentaries.

HACESPACHER PETER C., Dep, Geologia CCE/UFRN

STRUCTURAL AND METAMORPHIC RELATIONSHIPS OF THE ARCHEAN
CAICO-COM/ PLEX IN NE-BRASIL

The precambrian basement of NE-Brasil suffered a complex, until
now not sufficiently defimed,evolution.There is a lot of inter-re-
lated deformative, metamorphic and plutonic activities between 2.7
and 0.5 b.y. Based on radiometric datings of ortogneisses, tonali-
tic-gneisses and intrusive granites of the Caico-Complex, Almeida
(1967, 1968), Ebert (I969) and Brito Neves et al, (I978) built a
model in which the old Archean-Basement suffered a tectono-metamor-
phic evolution, followed by a new sedimentation in the Middle or
Upper Proterozoic, which filled up the supracrustal Sedimentary-
Basin. Correlated to the final orogenetic evolution (Upper Protero-
zoic) Grenitic Emplacement and migmatization affected the younger
Bediments (supracrustal) together with reworking and remobilizati-
on of the gneiss-migmatic basement (Caico Complex).
Based on geological and structural fieldwork in the basement and
supracrustal areas, a lot of information were obtained. Studies on
the interference-patterns, mini-folds, intrusive rocks and meta-
morphism show the following sequence.
Relict old complex deformed tonalitic-gnaisses show evidence for a
first DIIMI tectonic-metamorphic evolution (Jequie-Cycle), with NW-
=trending hormblende agregates. Instrueive Granites (G2J related
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to a Dy (NE-direction) deformation-phase affected this Archean sock-
le and the younger (supracrustal) metassediments. The associated re-
cumbents folds varied the DI-elementa and formed a new 5,-foliation
with mineral paragenesis of amphibolite-facies. A third deformati-
on-phase penetrative in all the redion developed a vertical NE-ele-
ment., Associated foliation with minerals in amphibolite-facies,li-
niation and granites affects 411 the basement and supracrustal se-
quence., Transcurrent movements in the fold-limbe are responsible for
strong clockwise movements in the end of this deformation stage.
Lastly, F4-folda overprint mainly lithologies from the Basement ‘-
Unit. There developed open-horizontal folds with NW-SE direction.
Foliations were not recognized.

It is supposed, that D1 are related to Archean orogenesy; D2 belongs
to Transamazonian-Cycle and D_-,—D4 related to Brasilian-Granites.

HALLBAUER, DIETER K., Chamber of Mines of S,A.,Research Organiza-
tion, Johannesburg, Republic of South Africa

ARCHAEN, GRANITIC SOURCES FOR THE DETRITAL MINZRAL ASSEMBIAGE IN
UITWATERSRAND CONGLOMERA TES

Investigations into the heavy mineral content of some Archaean
granites around the Witwatersrand Basin revealed the presence of small
amounts of gold particles in a number of granite exposures. They are
accompanied by sulphides comprising pyrite, chalcopyrite, sphalerite,
molybdenite and, infrequently, arsenopyrite, gersdorffite and galena.
Some granites were found to contain up to 0,2% pyrite.

A genetic relationship between the gold particles in.granites and
those in Witwatersrand conglomerates is indicated by the same range in
fineness from about B00 to 960, but perhaps more significantly by a
similar mercury content ranging from 0,5 to 1,5%. A number of gold
particles from granites were found to be intergrown with pyrite,

chalcopyrite or gersdorffite as has often been reported for detrital
gold in the conglomerates.

Trace element analysis and inclusion studies of the granitic pyrite
have equally shown a number of features reminiscent of the detrital
pyrite. Noteworthy is the tellurium content, its high correlation to

the silver content and numerous inclusions of albite and micaceous
minerals.

Pyrite in granites is usually accompanied by nodules of carbonaceous
matter similar to those known as "fly-speck carbon" from Witwatersrand
conglomerates.
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The mineral assemblage contained in the Archaean granites points to an
alteration similar to that associated with porphyry deposits.

HAMBREY, MICHAEL, Department of Earth Sciences, Downing Street,
Famurxdge, UK

THE VENDIAN SEQUENCE OF NORTHEASTERN SPITSBERGEN: A DOLOMITE-TILLITE ASSOCTATION

Vendian strata are well-exposed in the highland icefields of northeastern
Spitsbergen. Vendian strata are represented essentially by the Polarisbreen Group.
The oldest sediments compose the Elbobreen Formation (e.400 m) with four members.
The Lower Carbonate member (c.125 m) contains primarily a basal dark limestone of
lagoonal origin, followed by dolostones (stromatolitic) with indications of shallow
subtidal to intertidal deposition. The Petrovbreen Member consists of diamictites
and other detrital dolostones of variable thickness (2-L0 m). This represents a
short glacial neriod in which a wide range of marine, intertidal and terrestrial
glacial processes were evident. The MacDonaldryggen Member (c.230 m) is a shaly
dolostone unit of lagdonal origih, and grades up into the Slangen Member (c.25 m)
with sub- to intertidal dolarenites.

The Wilsonbreen Formation (160 m) represents a return to glacial conditions, this
time more mrolonged and severe. Depositional processes in a marine-interti‘al-
terrestrial environment are represented.

The Dracoisen Fm. (e.525 m) represents an abrupt return to nonglacial conditions,
with an upward-deepening, wave dominated succession of pure dolostones, followed
by offshore black shales, and evaporative-lacustrine dolostones.

Deposition of the succession dominantly under marine conditions is inferred,
but lacustrine conditions cannot be ruled out in any particular horizon, The
dolomite-tillite association can be explained by penecontemporaneous dolomite
formation under warm climates, being interrupted by glacial sedimentation with
abundant detrital dolomite. Glacial conditions appear to have occupied only a
small part of Vendian time.

DAVID HILYARD, School of Applied Geology, South Australian
Institute of Technology, Adelaide, Alstralia

WOOLTANA METABASALT: LATE PROTEROZOIC CONTINENTAL THOLEIITIC RIFT
SEQUENCE, ADELAIDE GEOSYNCLINE, SOUTH AUSTRALIA

The Wooltana Metabasalt is a sequence of variably metamorphosed
continental tholeiitic basalt of Late Proterozoic (Adelaidean) age in
the northeastern part of the Adelaide Geosyncline, Flinders Ranges,
South Australia. The formation lies near the base of the Adelaidean
sequence, #hich here lies unconformably above Lower-Middle Proterozoic
crystalline basement of the Mount Painter Complex. The structural
setting, thickness changes, sedimentary facies of the enclosing rocks,
and tholeiitic composition of the basalt, indicate a continental rift
setting for the early part of the Adelaide Geosyncline.

Metabasalt is the predominant lithology in the eastern exposures,
with subordinate tuff, dolerite-gabbro, quartz sandstone, calc-
silicate metasediments, and breccia. Basalts are massive coherent
flows 1-20m thick with amygdaloidal oxidized tops. The flows are
lens-shaped, with an observed lateral extent up to lkm. There is no
evidence of submarine: eruption. Lateral equivalents west of the
basement inlier contain abundant calc-silicate metasediment, and
represent a facies deposited further from the eruptive centre.
Metamorphic grade varies from lower greenschist to upper greenschist-
amphibolite facies.
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HOPPE, ANDREAS, Geologisches Institut Universitdt, Freiburg, FRrg

GEODYNAMIC EVOLUTION OF THE SERRA DO ESPINHACO (PROTEROZOIC,
EASTERN BRAZIL)

During the early Proterozoic rifting in the east of the Sao Francisco Craton led
to the break-up of the Archean basement (Pre-Espinhago Supergroup). In its deve-
lopment (Espinhago Supergroup)k a shallow shelf-sea was established at the eastern
border of the craton. Sedimentary features show a transport of sediments to the
east into an open ocean. Tectonic uplift with westvergent structures accompanied
by a low grade metamorphism completed the Espinhago diastrophism.

During the end of Espinhago diastrophism great masses of basic rocks ascended and
cut as dikes and stocks Espinhago- and Pre-Espinhago units but did not inject the
Sa0 Francisco Supergroup. Three types of basic rocks can be distinguished: (1)
synorogenic, foliated and metamorphic rocks, (2) late orogenic, unfoliated rocks
of type Datas which were overprinted by the same grade of metamorphism as Espinha-
¢o rocks. Classification diagrams show distinct maxima in the field of tholeiites.
Discrimination diagrams indicate ocean-floor basalts. A strong enrichment in large
ion lithophile (LIL) elements and light rare earth elements (LREE) can be observed
in contradiction to ocean-floor- or mid-ocean ridge basalts (MORB). (3) Postoroge-
nic rocks (type Itambé) which are restricted to the eastern parts of the Serra do
Espinhace. Classification diagrams show andesi-basalts with alkaline to tholeiitic
character. Discrimination diagrams indicate continental within-plate basalts
(WPB). LIL-element- and LREE-contents are higher than in the Datas-tholeiites.

Geological and geochemical data led to the following model: After a rifting phase
and the forming of an open ocean a subsequent subduction to the west generated the
Datas tholeiites. LIL- and LRE-element enrichment was caused by passing a probably
not very thick crust. Closure of the ocean and collision with the eastern Archean
continent led to the thickening of the crust and continental within-plate basalts
ascended (Itambé basalts). A small N-S-trending zone in the east of the Serra do
Espinhago with large bodies of ultrabasic rocks (obducted ocean floor?) show im-
brication structures with basement and Espinhaga rocks. It represents probably a

tectonic nﬁlange respectively the suture zone between the two collided continents.

IQBALUDDIN, Department of Geology Aligarh Muslim University, Ali-
garh-202 00I, India

PALAEO-SEISMIC BELT FROM THE VINDHYAN BASIN OF INDIA

Fabric isotropy in the intraformational conglomerates from the Bhan-
der Limestone Formation of the Vindhyan Supergroup has been attri-
buted to synsedimentational palaeoseismic activity. The model con-
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ceived to explain the genesis of seismites in the Vindhyan Basin
invokes relationship between protc-plate tectonics that controlled
the evolution of the Satpura Structural Belt of Central India and
the palaeoseismic belt of the Vindhyan Basin of India. Loss of seis-
mic guides inhibits reconstruction of pattern of palaeoplata boun-
daries and movement accross them, Recognition of seismites and the-
ir spatial distribution may prove helpful in reconstruction of pa-
laeo-plate margina in older geologic sequences.

IVANOV S,N.,KRASNOBAIEV A.A.,RUSIN A.I.,Institute of Geology and
Geochemistry of the Urals Scientific Centre of the USSR Academy
of Sciences, Sverdlovsk, USSR

GEODYRAMIC REGIMES OF THE PRECAIBRIAN URALS

The late Precambriagn is most fully presented in the Urals. The Lower
Proterozoic and Archean are reconstructed by separate blocks, which
are correlated with the crystalline basement of the adjacent platforms,
The radiogenic dating of endogenic processes in the early Precamb-
rian blocks is as well detailed as in the distinctive shield comlex-
es. There have been revealed the features of the oldest protocrust
material by the age exceeding 2.9 , which is identified with the
complex of "grey gneisses", They are typical of the Archean blocks
(Taratash, Mugodjiary), which are the fragments of the charnockite-
granulite and migmatite-amphibolite complexes of an areal type. Geo-
dynamic regimes of their formation are the most nrimitive and do not
repeat in the following periods of time., The fragments of the Arche-
an greenstone belts have not been found in the Urals. Blocks of the
Karelian age (Salda, Seliankinsky and etc,) are the mobile belt re-
lics probably of a non-geosynclinal type. The typical ophiolites and
island-arc formations are lacking among them, although there are
features, indicating the rift-depressional conditions of their forma-
tion. In the Urals destruction of the continental crust was not ac-
complished by its full breaking-up and exposing of the simatic base-
ment during the Karelian time, but it was an important. process, as
supported by the high-temperature metamorphism and occurrence of the
mature sialic material with the higher Sr-isotope ratios and also of
mantle basic rocks in some blocks. The initiation of the Urals mobile
belt is related to the Riphean period of the earth crust trunsforma-
‘tion, Recurrent diaschysis (tectono-magmatic activity) of the Elson,
Grenville and Baikal diastrophismes have been responsible for thin-
ning and breaking~up of the continental crust and forming of the
oceanic basin in the Paleozoic time, The foremost geodynamic regimes
of the Precambrian Urals and also of the adjacent platforms were dia-
schisis and rifting, which resulted in destruction to various extent

of the primitive Archean and early Proterozoic crust in the mobile
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belts and accumulation of volcano-sedimentary and terrigene rift-
depressional complexes. The uncompleted (pre-geosynclinal) type of
the development of mobile belts caused by the mantle processes may be
related to the evolution of the underlithospheric convective move-
ments, bringing about the full break-up of the continental plate in
the Paleozoic time.

VIBAHOB C.H., KPACHOBAEB A.A., PYCUH A M., lHcTUTYT T'eoqorTd ¥ I'@OXVMNUN
YHI Axamemmu nayx CCCP, r. Csepmmosck, CCCF

TEOMMHAMMYECKNE PERMMH YPAJIBCKOT'O [LOKEMBPAA

Ha ¥Ypaxe HeuGonee MOJHO NMpeNcTABAEH MO3NHME momemdpmit. Apxe#ft m Hmg—
Wil npoTepozofl PEROHCTPYUDYITCA NO OTAENBEHM TJIHOAM, ROPPETUDYEMHEM C
KPUCTa/UIMYeCKEM (yHIAMEHTOM Npriaerapmwx Nratdopm. Pamponor#agecrre ma-—
TUDOBKA SHIOTEHHHX IIPOIECCOB B PAHHENOKeMODHICKMX IIHGaxX mo cBoeit me—
TANBHOCTH NPUOGIMRANTCA K NATHPOBKEM B THIOBHX KOMILIEKCaX [MTOB. BHAB-
JIEHH IpPA3HAKWM IpepHeiillero MpoTOKOPOBOTO MATepUana ¢ BO3PacTOM Goree
2,9 mrmpn. JeT, OTORIECTBIAAEMOTO ¢ KOMILIEKcoM "cepux rreficor". OmHm xa-
PAKTEDHN JuIA apxelicrkux rané (Taparamckoit, Myrommapckoif), IpemcTapido—
X cofoit HparmMeHTH YADHOKNT-TDEHYMTOBHX ¥ MATMATUT-2MPUCOJUTOBHX
KOMIJIEKCOB 2pEealbHOTO TUNA. I'e0IMHAMMYECKVE DERMMH WX (oDMUpOBARWMA
HauOonee ODAMATEBHH ¥ HE NOBTODANTCA B NOCJeNyKimyie MepuoNH. dparMen—
TH apxXeliCKuX 3eJeHORAMeHHHX N0ACOB Ha Ypane He JCTAHOBNEHH., LJHOH
xapeascroro pospacTa (CamminAckas, CeJAHRMHCREA W Ip.) ABIAOTCA pe—
JAKTaMM TOIBHUXHHX NOACOB, BUIWMO, HEIeOCYHKIMHAJBHOTO THnma. Cpemm
HAX OTCYTCTBYWOT TMNWYHHE OPMOJMTH U OCTPOBOLYRHHE (dopMaryi, HO AMEnT-
CA NPU3HAKY DU(TOreHHO-NENPECCUOHHHX YCJIOBUH (fopmapomannA. JecTpyk—
1A KOHTMHEHTAJNLHOH KODH B 30He Ypas2a B KapeJBCKOe BpDEMA He 3aBepma—
JaChk ee NOJHHM DaspHBOM W OOHAXeHUEeM CHMATHYECKOI'0 OCHOBAHMA, HO OH—
JI2 3HAYMTEJEHOMl, O 49eM CBUIETeNbCTBYT BHCOROTEMIEDATYDHHI MeTaMop—
((¥3M X NPUCYTCTBUE B OTHEIBHHX TIHOaX HADANY CC BpeJHM CHATMIeCKIM
MATePUANOM ¢ TOBHIIEHHEMA OTHOMEHWAMM W30TONOB CTDOHIMA MAHTHIHHX Ga-
3ATOB. C pufeifickum IepuosioM TpaHcHOpMAIMYE 3eMHONA RODH CRA3AHO 3aloKe-
He YPanhCKOIO NOIBARHOTO Tofca. [lepnoiudecKue IMACXM3HC ( TEKTOHO-
MATMATUYECKA] AKTURU3AIMA) K PUDTOTEHE3 SIBCOHCHOTO, TPEHBWLICEOTO U
GailkaqbCKOTO Nuac TPOPUEMOB OGYCJIOBMMM VTOHERNE ROHTHHEHTEABHON KODH,
€é DaspHB ¥ 06paspBAHME B MANE030e OKeaHMIeCKOI'o GacceiiHa. Bemyupmm
pexuMaMy TOKeMOpuA Ypana, Kar W IDUIerapiix MIaTdopM, GHIM KOHTHHEH—
TANBHHE NMacXWsUuC X DUDTOTeHes, BHSHBADUME DASANYHYK CTENeHb NECTDPYK-
IV IIeDBUYHOH apxeficKO# W DAHHENpOTEpO30CHOl KODH B NONBUEHHX NOACAX
¥ HEKOIUIEHNE BYJKAaHOT®HHO-OCANOTHHX M TEepPDUTI'€HHHX pHJTOreHHO—Ienpec—
CHOHHHX KOMIIEKCOB. OOYCNOBAGHHOCTH MX MAHTHIHHMA NDONECCAME M HE3a—
BeDUEHEN (OpefreoCHHIIMHANBHEA) TN DASBUTUA TONBUKHHEX NOACOR MOT'yT
OHTB CBA3AHH C SBOJDIME] MOLTATOCHEDHHX KOHBEKTHBHHX IBUXEeHnil, mpuBo-

IAUMX B MaNe030€ K HOJHOMY Pa3pPHBY ROHTUHEHTANBLHOH ILMATH.
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JIAN WANCHOU, QIU SHUYU, LIU HONGFU, YIN FENGJUAN, WANG XUKYIN,
Northwestern University, China

THE UPPER PRECAMBRIAN OF SOUTH-WESTERN BORDER OF SINO-KOREAN
PLATFORM

The Upper Precambrian is widely distributed and well developed in
the South-Western border of Sino-Korean Platform. In descending
order they may be divided into: (I) Changchengian system; Xionger
Group volcanics, Gaoshanhe Group sandstones and shals with minor
dolomites the latter been dated at I492 m.y,;(2) Jixianian syestem:
Luonan Group dolomites whose upper limit has been dated at 999 m.y.;
(3) Qingbeikouan System: Luanchuan Group (Dazhuang Formation/Weibei
Group) siliceous and carbonaceous shales and limestones, local mi-
nor volcanics, The horizon of carbonaceous shalea yeilds Rb-Sr who-
le rock isochron age 920 m.y. (4) Sinian System: Luoquan Formation
mixitites overlain by Cambrian stratum containing Bergeronielus.

Recent studies show that four stromatolites assemblges are presen-
ted in middle and upper Gaoshanhe Group, lower and middle Luonan
Group, and Luanchuan Group, each named by leading members as Kussi-
ella-Gruneria, Luoyikoella-Pseudogymnosolen, Baicalia-Chihsienella,
Gymnosolen-Minjaria., Microfossils (such as Trematosphaeridium) and
Laminarites are found in many specimens. Dark green shales of Weibei
Group contain Chuaria,

The Upper Precambrian of the S.-W. border of the Sino-Korean plat-
form can be correlated extensively and reliably with the sections
in Jixian, Hepei, and Eastern Yangtze gorges, Hubei by means of
stratigraphical successions, lithological characters, palaentolo-
gical assemblages, and isotopic ages.

KARFUNKEL, JOACHIM, Instituto de Geociencias da UFMG, Belo Hori-
zonte, Brazil; HOPPE, ANDREAS, Geologisches Institut der Univ.,
Freiburg, FRG4KARFUNKEL, BARBARA,Department of Geo logy,WilmingtonSA

PROTEROZOIC GLACIATION IN CENTRAL-EASTERN BRAZIL - A SYNTHESIS

During the Upper Proterozoic, new conditions of sedimentation were established a-
round the SHo Francisco Craton in central-eastern Brazil. Mainly detrital rocks
with more than 1.500 m thickness were deposited. Parts of this sequence in the
east (Aracua{ Fold Belt), in the west (Brasilia Fold Belt) and in the south (S3o
JoZo del Rei Fold Belt) give evidence of a glacial origin.

The analysis of lithofacies and petrogenesis allow a paleogeographic reconstruc-

tion: The S3d Francisco Craton was covered by continental glaciers which graded to
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the east, west and south into aquatillites and glacial marine sediments. These
glacial deposits can be traced for more than 1.000 km.

Evidences of the glacial origin are as follows: A broad spectrum in composition
and granularity, a poor sorting of components, a variable grade in roundness and
sphericity, dropstones, flat iron forms, 'décollements'-structures in pelitic
rocks caused by glacier flow, striated and facetted pebbles, varvites, eskers,
grooved and polished pavements, ocutwash fans, as well as the lateral change of fa-

cies from terrestrial to glacial marine deposits.

KATZ, MICHAEL BARRY, University of New South Wales, Kensington,
Australia

METALLOGENY OF PRECAMBRIAN GRANULITE FACIES TERRAINS

Although few mineral deposits have been found in Precambrian mobile
belt granulite facies terrains and there are widespread beliafs that
even if there were mineral concentrations in these high grade areas
these would have been destroyed or dispersed by the metamorphic - te-
ctonic processes, the paucity of mineralization is actually & func-
tion of the poor exposure, structural - stratigraphic - metamorphic
complexity and the general opinions that these areas are not promi-
sing targets for minersl exploration. A survey of the litersture in-
dicates that many economic mineral deposits are located in Precamb-
rian granulite facies mobile belts and can be found in rock associa-
tions that are common to unmetamorphosed and lower grade metamorpho-
sed ores found in Precambrian grenite - greenstone cratonic areas.
Ores of mafic - ultramafic associations are very common (Selebi-Pik-
we, Cu, Ni, Botswana), those of felsic (anorthosite) associations
widespread (Piskenaesset, Greenland, Cr), iron concentrations of se-
dimentary affiliations are found in the banded iron formation (Imata-
ca, Venezuela) and similar manganese ores (Kodur, Indis). Stratiform
sulfides of marine - volcanic associations are known (Grenville, Pb,
Zn, Canada, USA) and stratabound ores of sedimentary affiliations are
important (Broken Hill, Pb, Zn, Australia). These "high grade" ore
deposits are considered to be, in many cases, metamorphosed and re-
worked cratonic equivalents that have been caught in the marginal
mobile belt deformation of originally polygonal - cratonic minipla-
tes.
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KAZANSKY V.I.,Institute of Geology of Ore Deposits, Petrography, Mi-
neralogy and Geochemistry of the USSR Academy of Sciences, Moscow,
USSR

EVOLUTION OF ORE-BEARING TECTONIC STRUCTURES IN THE PRECAMERIAN

Geological, petrological and geochronological data testify to the
considerable tectonic and metallogenic differentiation of the conti-
nental crust in the Archean and Proterozoic. Two different trends in
its development are distinguished! successive consolidation of stab-
le masses and their transformation as a result of superimposed tec-
tonic movements.

The evolution of continental crust in the Precambrian resulted in
consecutive origin of three series of regional ore-bearing tectonic
structures, as follows. conafructive, stable and destructive ones.
The firet series .ds repreaenéed by Archean suprucrustal Early Prote-
rozoic mobil and Late Proteroczoic folded belts, the second - by pro-
toplatforms and ancient platforms, the third - by regions of proto-
activisation and tectono-magmatic activisation.

Different regionel ore-bearing structures are characterized by diffe-
rent geological formations, minersl deposits and genetic types of lo-
cal ore-bearing structures. Some local structures serve as indica-
tors of evolutionary series of regional tectonic elements of Earth
crust, others - of definite members of these series.

During last decade many geotectonic and metallogenic concepts under-
went critical reappraissl. Many problems are still unresolved, as,
for example, intercontinental correlation of Archean suprucrustal
and Proterozoic mobil belts, localization of unique mineral deposits
of diverse age and genesis within limited areas.

HASAHCKMM B.J., MHCTMTYT reoNOrMM pyIHHX MECTODOXIEHuit, meTporpaiui,
MUHepaJoruu u reoxumuu Axamemuu Hayrx CCCP, r. Mocksa, CCCP

OBOJIOLIMA PYLOHOCHHX CTPYKTYP JOKEMEPUA

leonoruueckne, MeTPONOIMUYECKME W TI'eOXPOHONOTMUECKME NAHHHE CBHUIeTe-
ABCTEYDT O SHAUMTENBHO! TEKTOHUUECKOH ¥ MeTALIOreHHuecKoll Jypdeper-
UManMd KOHTHHEHTaNbHOW 3eMHOW KOpH B apxee M mpoTeposoce. B ee pas-
BUTHM HAMEUAnTCA NBe TEHIEHIMM: noclenoBaTeNbHON KOHCOMMOALMM CTa-
GUIBHEX MACC W WX DAsSpymeHMA Noj BospeicTBHeM G0Nee MO3JHKUX TEeKTO-
HWYECKMX TBHXEeHuH.

OBOJOLMA KOHTHHEHTANBLHONR KOPH B noxemMGpuM 06yclnOBMN& 06pASOBAHWE B
onpefeNeHHOM MOpAfKe TpeX PANOB PervoHaNbHEX PYHNOHOCHHX TEKTOHHUec-
KUX CTDYKTYD, & MMEHHO: KOHCTDYKTMBHOI'O, CTAOGMABHOI'O M [EeCTPYKTHBHO-
ro. [lepeuit pag npencTapned apxeRCKUMA CYNPAKPyCTANbHHMH, PaHHEMpOTe-
PO30ACKMMH MONBUXHEMM W MO3JHENPOTEPO3OHCKMMH CKIANUATHEMM TOACEMM,
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BTOpO# - mpoTormatrhopmMamMi ¥ OpPEeBHUMM rnardopmamu, TPeTHH - OGAECTAMM
MPOTOAKTUBU3ALMY ¥ TEKTOHO-MAarMaTHYecKO/ aKTHBUIALWM.

PasHeM pervoHalibHHM PYNOHOCHHM CTPYKTypaM NMpUCYWM pasHue reojoruuec-
Kue fopmauuy, MMHEepajdbHHE MEeCTOPOXINEeHUA M JIOKANbHHE DYHOHOCHHE CTpy-
ETYpH. OpHM THMIN JOKSNbHMX CTPYKTYp CAyRaT WHOWKATODPAMM 3BOMOLMOHHEX
PANOE PErMOHANBHEX TEKTOHWUECKUX JJNEMEeHTOB 3EMHOH KOpH, Apyrde - on-—
PeleNeHHNX UNeHOB DTUX PAJOB.

3a nocrenHee AECATUIETHE MHOI'ME NE0TEeKTOHWUECKHEe W MeTalNoreHHuecKue
KOHLEMUMK NMOLBEPIIMCE KPATHUECKOMY mMepecMoTpy. MHorme mpoGremu moyT

CBOEr0 pemeHus, Kak, HanmpuMep, MEXKOHTHHEeHTaNlbHad KOppedAlMA apxeiic-

KMX CyMpaKpycTaNbHHX M MPOTEpOo30WCKUX MONBUXHEX MOACOB, MPUUMHH MpPO-
CTPAHCTBEHHOI'O COBMEMEHWA Ha& OrPaHWUEeHHHX TUJIOMANAX YHHKANBHHX PYIHHX
MEeCTOPOXLeHH! pasiMuUHOro BOSPACTa W IeHesuca.

KELLER B.M,, SEMIKHATOV M.A., CHUMARKOV N.M., Geological Institute
of the USSR Academy of Sciences, Moscow, USSR

TYPE SECTIONS OF PROTEROZOIC UPPER ERATHEM

Two distinctive approaches to Precambrian subdivision compete now:
some specialists regard the geological time as an object for sub-
division, while others consider the most complete geological suc-
cessions as such objects. The stratigraphical schemes compiled ac-
cording to the last approach are based on a system of type secti-
ons or type areas and have more natural units, better opportunities
for detalization and are more stable, Such Proterozoic scales are
used by Geological Surveys in Australia, Canada, China and the
USSR, The comparison of their type sections demonstrates that de-
spite the different names and rank (from system to earthem) many
main units of those scales are similar in time-range and geological
appearance., Therefore it is possible to identify an upper Precamb-
rian erathem common for several continents. The Riphean type sec-
tion has important advantages over that of other similar subdivi-
siont in 1ts structural unity, stratigraphic completeness, abund-
ance and diversity of stromatolites, microfossils and microphyto-
lites, as well as in the presence of a complete superposition of
the subordinate chronostratigraphic units stratotypes. The Riphean
and its subdivisions (phytems or protosystems) were traced through-
out the North Eurasia; their analogues were identified on other
continents, Therefore the Riphean is proposed as a type of the Pro-
terozoic upper erathem. The lower boundary of the Riphean is defi-
ned by a structural unconformity related to the subglobal event:
the final stages of formation (cratonization) of vast massifs of
continental crust (I650-I700 Ma ago). The subsequent Precambrian
tectonic and/or magmatic events were of minor significance: it de-
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fines the geological and stratigraphical unity of the Riphean. The
natural upper boundary of this erathem is the base of the Phanero-
zoic, Paleozoic and Vendian. The Riphean is subdivided into 3 phy-
thems (protosystems) by biostratigraphic and geological methods:
Burzyanian or Lower Riphean, Yurmatian or Middle Riphean and Kara-
tavian or Upper Riphean; ILower-Middle and Middle-Upper Riphean boun-
daries are aged I350+50 and I000+50 Ma accordingly. The fourth sub-
division (Kudashian) identified in the western part of the USSR by
means of phytolithes, sometimes is also considered as the phythem
(Terminal Riphean).

KEIJEP B.M., CEMUXATOB M.A., YYMAKOR H.M., Teonoruueckuit MHCTHTYT
AH CCCP, Mocksa, CCCP

TUNOBHE PA3PE3H BEPXHEl SPATEMH MPOTEPO30A

[Ipy BuZeneHud noZpaspencHuil B JOKeMOGpuUM YacTh ucciuezoBaTeneid cumra-
eT 00BEKTOM paculeHeHuf Ieonoruueckoe BpeMf, & Jpyrue - HauGonee
NOJNHHE MOCNeL0BATENBHOCTH T'€OJIOTHYECKUX Tell. OCHOBAHHHE HA NOCIek—
HeM NpHHUMNE CTpaTUrpafuuecKue NKANH ONMPARTCA HA CHCTEMH TUIOBHX
paspesoB WIM TUMOBHX MecTHocTeld M oramuamwTcd HauGonbueid ecTecTBeH—
HOCTBO CBOMX NoZpasjencHulf, XOpouWMMM BOSMOXRHOCTAMM JanbHelimell ze-
TANM3ANMM ¥ CTAGMNBHOCTHD. TAKOTO PoZa WKANH MPOTEPO30A HCMOABAY-
DTCA TeonoruyeckuMy ciayxGamu ABcrpanus, Hasamd, Huras u CCCP, Cpa-
BHEHME TUMOBWX DA3DPE30B 3TUX WKAJN NOKASHBAET, YTO XOTA B HUX NOJ
PasHHMM HA3BAHWAMM BHASNADTCA KPYNHHEe NMOZPas3fieNeHUA PABHHX DAHTOB
(oT cucTeMm 70 spaTeM), MHOTME EeAMHMIN OIM3KH Mexny coGoil. [oaToMy
BOBMOEHO BHjeneHue oO0ueit AnA PAZA KOHTUHEHTOB BepxHef spaTeMH NMpo-
Tepo3os, Tun pudes BHI'OAHO OTIAMYEGTCH -OT THINOBHX DPA3pPEes30B APYyIMX
AHANOTUYHHX NOApasfelcHuldl CTPYKTYPHOU UEABHOCTHW, Gonbmof CTpaTHr-
paguueckof nonHoTOH, HACHUEHHOCTHN PAasHOOGPA3HHMM CTDPOMATONMUTAMY,
MUEDOJOCCHINAMY ¥ MUKDOJUTONUTAMH, 8 TAKKE HANMYMEM NONHO# nocune-
ZOBATENLHOCTH TMIIOB, BHASNAEGMHX HHHE NOZYMHEHHHX XPOHOCTDPATHUIpa-
duueckux exuAmy. Pudeli m erc nozpaszencuus (DUTEMH WIM NMPOTOCHC-
TeMH) MpociekeHH B Npegenax CeBepHod EBpasuu, & uX aHajor¥ ~ Ha
APYI'MX MaTepuKax. [I0DTOMY THMOM BepXHell spaTeMu NMpoOTeposoA Mpex-
znaraerTcs pupeit. Humnel rpanuuedf pupes CIYXMT CTPYKTYPHOE Hecorza-
cue, COOTBETCTEyuWEe KpynHeliuemy cyOornoCanbHOMY COCHTHD —KOHLY
(fOpMEpOBaHNA OTDOMHHX MACCHBOB KOHTuHeHTanbHo#d xopuw (I650-I1700
MIH, ZeT Hasan). loclexypmue KoxeMOpuiicKue TexTOHwueckue ¥ (mima)
MarMaTuyeckue COOMTHA OHNM IOpasjo MeHee 3HAUMMH: 3TO ONpPeJeNAeT
reolOrMYEeCcKoe M CTpaTurpaguueckoe eauscTBO pufed. EcTecTBeHHOR
BepxHeli rpanuneil aToli spaTeMw ABIAeTCA MNOJAOWBA paHeposon, Nazeo-
308 ¥ BeH7Za. Pudeit ¢ moMompn OMOCTpAaTUIpAjUyEeCKNX M HMCTOPUKO-TEO-
JNOTHYECKUX METOZOE NOZpAasjelAeTCA HAa TPM XpoHOcTparurpafuueckue
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eMHALE - JuTeMy (mpoTocMcTeMu): CypsaHult unu HuxHuit pudeit, op-
maTHHME wiam cpenHuit pudeidt w kxaparasulh unk Bepxuuit pudeit; rpaHu-
Il HUXHET0-CPEZHEero ¥ CpeZHero-BepXHEro pujes AATUPYDTCA COOT-
BeTcTBeHHO 1350450 m 1000450 MaH. 7€T. BuZeifemMoe N0 (QUTOMMTAM

B samazgolf wactu CCCP uerBepToe noppasfencHue pudes (Kyzauw) MHOT-
Za TOEKe paccMaTpuBaeTcs Kax gureMa ( TepMuHANBHHH pudeit).

KEPEZHINSKAS K.B., Institute of Geology and Geophysics of the Sibe-
rian Branch of the Academy of Sciences of the USSR,Novosibirsk USSRJ
LUNSANDANSAN B., Geologicel Institute of the Academy of Sciences of
of MPR, Ulan-Bator, MFR

STRUCTURAL-METAMORPHIC EVOLUTION OF THE EARTH, CRUST AT THE PROTERO-
ZOIC-CAMBRIAN IN THE CENTRAL ASIA FOLDBELT (EXAMPLIFIED BY MONGOLIA)

The Precambrian-Cembrian rocks have been formed in two different en-
vironments : continentel and oceanic . Pre-Upper Riphean formations
are autochthonous and make continental basement . The Riphean-Lower
Cambrian ophioclite complexes represent intensively deformed tectonic
plates overthrusting the basement (continent).. The structure of se-
parate plates is individual.

Distinctly differentiated tholeiitic and calc-alkeline metavolcanic
series as well as marianite-boninite rocks discovered for the first
time in such ancient ophiclites together with compositional and li-
thological peculiarities of accociated volcanogenic-sedimentary for-
mations unequivocelly indicate thet these ophiolite complexes were
generated in a forearc-marginal basin setting.

The basement rocks have undergone "pre-ophiolite" metamorphism main-
1y under conditions of the epidote-amphibolite facies (TDS 650), the
fluid pressure being up to 5,5-6,5 kbar. Fluid was characterized by
water-methane-carbon dioxide composition varying in quantitative re-
lations at time and in space. A notable sabundance of nitrogen occu-
red in rocks from the fractured zones., The lack of the gernet zo-
ning points to the long lasting metamorphic evolution of this stage.
The next stage of the structural-metamorphic evolution wes connected
with tectonic convergence and nappe formation of oceanic crust that
was accompanied by progressive metamorphism mainly under conditions
of the greenshist facies (Tq"SOO). The fluid pressure reached up to
5 kber. The metamorphism was the short-term as evidenced by sharply
zoned garnets. The fluid was characterized by water-nitrogen-methane-
carbon dioxide composition. The deformation and boudinage of the ba-
sement rocks, the formation of the thin diffusion rims around boudi-
nes and spotted character of the basement rocks diaphthoresis close
to interaction zones of continental and oceanic plates have also &
bearing on above mentioned stage.
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The similar tectonic enviromments of paleooceanic crust formation
are slso reconstructed in the Earlier Precambrian greenstone belts
of adjacent regions.

KENEXMHCKAC K.b., Uu-T reomoran m reofmsaxkn CO Axememmu Hayk CCCP,
r. Hosocudapck, CCCP; JYBCAHUAH3AH b., T'sonmoruveckaif mH-T Axamemun
Hayr MHP, r. Ynas-bartop, MHP

CTPYKTYPHO-METAMOPRUYECKAA 3BOMOIMA JVTOCREPH B IIPOTEPO30E-KEMEPIN
LEHTPATEHO-ABMATCKOT'O IIOACA ( HA IIPYMEPE MOHTOIM )

JloxemGpuitcKIe-KeMOpriCKMEe TOPONH peTHoHa cHOopMMpOBaHH B IBYX MDPMHIN-
MHaJBHO PA3JMYHHX OCCTAHOBKAX:KOHTHHEHTANBLHOE M okeaHWdeckoi. JoBep-
XHeprpelickue TOMIY FBIANTCA ABTOXTOHHHMH ¥ OGpasynT KOHTHHEHTAJBHHH
@ynnameHT. OfMomMTOBHEe KOMILIEKCH pHei-HIXHekemOpE#CKOTO BOZpacTa
OPeCTABIANT CO0O0} ALTOXTOHHHE MHTEHCHBHO Je(opMMPOBAHHHE TEKTOHM-—
YeCKHe ILIACTHHH, HauBHHyTHEe Ha (yHEameHT (KOHTHHEHT). CTpOeHHe Kam-
nolf IIACTUHH WHIWBHIYaJIBHO.

CurzHo muddepeHIMpOBAHHHE TOJEHTOBHE M M3BECTKOBO-EJOYHHE CEDHH B
WAPOBHX JiaBaX M Jafirax, BHeDBHE B MMpe OCHADyXeHHHE B CTOJNB JPEBHHX
OfHOMTOBHX KOMILIEKCAX MAPHMaHNT-COHHHHTOBHE IIOPOIH M XapakTEp acco-
OHAPYOIMXCA C HAMM BYJIKAHOTE€HHO-OCAIOYHHX (opMaimil OXHO3HAYHO YHASH-
BalT HA MX 00pa30BaHMEe B TEKTOHWYECKOH# OGCTAHOBKe lepeloBas Iyra -
oKkpamHHH{l GacceiH, Ilopomu diyHmameHTa npereplesm "moofmosmToBHE" Me-
TaMopdmsM B OCHOBHOM B YCJIOBHAX SIMIOT—aM{UOOMMTOBOR dainm (1% 650).
JaBnenwe qumompa mocturano 5,5-6,5 roap. QoK XapaKTepHs0BaJICA BOI-
HO-METAHOBO-YIVIEKHCIOTHHM COCTABOM CO 3HAUMTEJLHHM H3MEHEHWEM KOJH-
YeCcTBEHHHYX COOTHOUWEHW{ BO BpeMeHM M IPGCTPAHCTBE, B NOpOZAX M3 30H
PasyOMOB ¥ CMATHR B 3aMETHHX KOUMYECTBAX NOABJAETCH asor. OTcyTcTBEE
S0HAJEHOCTA I'DAHATOB I'OBOPUT O GONBmNO# IMTENEHOCTH MeTamopimsma.
Cremyommit aTan CTpyKTypHO-MeTaMopiudyecKkofl sBoJmolMM CBA3AH C SAKDHTH—
eM dacceifHa ¥ TEKTOHWYECKMM CKyYMBAHEEM, 4YTO BH3Bano Iedopmaunmo ofm—
QUUTOB, HAlBHIaHWe OTHEJBHHX X (parMeHTOB Ha OKpawHy KOHTHHEHTA M
NporpecCHBHHIl MeTaMopdusM OfHONMTOBOr'O KOMILIEKCA IPEFMYMECTBEHHO B
yonoBEAX fammy sexemux ciadues (T%500). Jamiexue (UBWAA NOCTHTAIO
5 x6ap., Meramopi¥sm KpaTKOBDEMEHHHH (rpaHaTH De3KO 30HAJNBHHE), COC-
TaB QUDHIA BONHO-A30THO-METAHOBO-YIJIEKUCJOTHEN, C STHM STAINOM TAKEe
CBA3aHH Jefopmallua ¥ OyIMHAX [IOPOL KOHTHHEHTa, 00pasoBaHue MAIOMOL~
HOf mmddysMOHHOH KafiMd BOKDYI' OyIMH ¥ IATHACTHEA XapakTep IMafropesa
MeTamopfuTOBR (yHIaMeHTa BOJM3HM 30HH BiaamMolelicTBMA KOHTMHEHTANEBHOU M
OKeaHW4YeCcKo# mwmT,

BmsKkpe TEeKTOHHYECKHe OUCTAHOBKM (OpPMMDOBAHEA NaleOOKeaHHYECKOHR KOpH
BOCCO3ANTCA TaKXe g B Ooyiee pAHHEM IOKeMODME B CTDYKTYypaX 3eJeHOKa-
MEHHHX [OfCOB CMENHHX DEIMOHOB.
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KHOMENTOVSKIY V.V., SHENFIL' V.Yu., YAKSHIN M.S., Institute of Geo-
logy and Geophysics of the Siberiapn Braoch of the USSK Academy
of Sciences, Novosibirsk, USSR

THE SIBERIAN RIPHEAN

In accordance with the traditional subdivision of the Uralian stra-
totype, the Siberian Riphean (1650+50 - 650+20 Ma) is usually subdi-
vided into three phytems: the Iower, the Middle, the Upper Riphean.
As & historico-geological unit with the specific stromatolite assem-
blage, the Siberian Lower Riphean is best substantiated within the
Uchur-Maya region (hypostratotype of the Riphean). However, tracing
its boundaries in other Siberian regions results often in certain
difficulties. The Middle Riphean has definite phytolite features as
well; however, due to most of its characteristic phytolite taxa ri-
sing into the Upper Riphean the position of the Middle~Upper Riphean
boundary in Siberia is debatable. New paleontological (stromatolites,
microfossils) and radiometrical date allow us to draw this boundery
along the base of the lLakhanda group and its analogues which conta-
in Baicalia-Conophyton stromatolite assemblage including several spe-
cific Baicalia (e.g., B.lacera). Replacement of this assemblage by
the consequent Inzeria Jurusenia one occurring in the middle of La-
khanda group fails as a criterion for the definition of the Middle-
Upper Riphean boundary. Paleontological and regional geochronologi-
cal datae strongly suggest that a global tectonic activation aged 1000-
1100 Ma predates the hypostratoiype Kerpyl group which therefore is
to be regarded as Upper Riphean in age.

The re-assessed data raise a problem of identification of the upper
pert of the Upper Riphean as an independent phytem (the Baikalian).
The lower boundary of the latter is defined by an important tectono-
magmatic activation 800-850 Ma ago widely menifested in Asia and
elsewhere. Thig activation caused important sea regression in the
northern and southern parﬁs of the Siberian platform, unconformities
at the base of both the type Bakalian gequence and the Vorogovka and
Karages groups, as well as granite activity on the Yenissel Ridge
and the Eastern Sayen. The appearance of the rich Kalancha microphy-
tolite assemblage took place in Baikalian deposits. The Baikalian ex-
cels the Uralian Kudashian in the time range and hes a different
criterion for definition.

320



XOMEHTOBCKUN B4B., UEH®UND B.D., AKOU M.C., UHCTHTYT TeonoTud u
reogusukn CuGupckoro orzenenus AH CCCP, HoBocuGupck, CCCP

PHQEN CUBIPH

B CuGupu, Kak ¥ B ypaAkCKOM CTpPAaTOTMNE, OOUENPUHATO DACUNEHEHUE pu-
fea (1650450 - 650420 MnH. NeT) HA Tpu QUTEMH: HuxHuit, cpezHnii u
BepxHult pufeit (Bospact rpamuy I350+450 u 1050450 mmH, neT), Humuuil
pujieil KaK MCTOPUKO-TEONOTMYECKOE MOApaszelieHHe C XADPAKTEpPHHM KOMI-
JEKCOM CTpOMATOJIMTOB B CuOMpd HauGOiee MoiaHo 0GOCHOBaH B Yuypo-Mali-
CKOM DETHOHe (TMNOCTPATOTUI pujef). [IpoclexuBaHMe TpaHul 3ToH gure-
MH 3a NpezenH runocrpaTormna B CMOMpDH YacTO BW3HBAET TPYAHOCTH. Cpen-
Huif pudell Taxxke HMMeeT onpefelieHHYD (MTOIUTOBYW XapaKTEpPUCTUKY, HO
CONBUMHCTBO XapaKTEDHHX ZJlA Hero GOpM NpOXOzmT B BepxHud pudeit, Mo-
nOXEHNE TPaHMNH 3THX JureM B CUCHDH MOITOMY AMCKycCHOHHO. HoBme
NaneoHTONOrHYEeCcKNe (CTPOMATONUTH, MUKPOPOCCHAMM) 1 DAaZMOMETpUYEC-
K¥e MaTepmajy NO3BONMAM, 10 HAWUM AAHHHM, IPUHATE 9Ty I'PAHMLY B OCHO-
BaHWN JaXaHJMHCHO# Cepuym TUNOCTPATOTHNA W €€ aHAJOr0B, COZepxamux
GaiikanueBo-KOHODUTOHOBYD ACCOLMAalMD CTPOMATOIMTOB W DAZ XapaxKTep-
HHX Baicalia (B. laceranu zp.). CMera sTOH accouualun MH3ICPUEBO-
npo3aHueBoii, NpOMCXOZAmas B CPeAHed "wacTH NaXaHAWHCHOM cepuy u ee
AHAJIOT0B, NOTEpANa CMHCI KAK KPUTEpWil pasTpaHuySHuA BEPXHETO M
cpenHero pufes. [aNeOHTONOTAYECKNE U PEeTMOHAABHO-Te0XPOHONIOTHYEC—
Kiue ZaHHHE NO3BONANT HACTAKBATH, YTO ILN00ANBHAA TEKTOHMYECKAA aK-
TUBMBALMA ¢ Bo3pacToM I000-IICO MiH, JeT B TUIOCTPATOTMNE TPEx-
WecTBOBANA KEpPNWABCKOR cepuu, B OCHOBAHME KOTODPOU M CIEAyer
ONMYCTUTH TPaHuULy CPEeZHEer0o M BEPXHEIo puded.

llepeoLeHKa JAKTMUECKOT'0 MaTepuana TpeGyeT BHOBB MOCTABATH BONPOC

0 BHZIENEHUM M3 BEDXHEro pujes camMocTofATenbHO#l guremu - Galikansc-
KOro KoMInexca (Oalikanua). Ero HUXHPD I'PaHMLY ONpejender -KpynHad
TEKTOHMYECKAA AKTUBU3AIMA ¢ BospacTom 800-850 miH, zeT, WAPOKO
NpOABUBUAACA B A3MM ¥ 33 ee npejenauu, C Hei, B YacTHOCTH, CBA3AHH:
KDYNHHI NepepuB Ha ceBepe M kre CuOMpCKOi# nnaTdopmu; yrioBHe HECOT-
NacHA B OCHOBaHMM TpeXujeHHOI'O GafiKanbkCKOTO KOMOZEeKca, BOPOT'OBCKOM
M xaparacckoff cepuu OEmo#f CuOupu; QOpMMPOBAHHE T'DAHMTHHX IJIYyTOHOB
Ha Exucelickoum kpsAixe ¥ B Bocroudou CasgHe ¥ Ap. B oTnoxeHusx Oali-
KanBCKOTO KOMIJEKCA BIepBHE NOABAAETCA OoraTasd ¥ pasHoo6pasHag xa-
JlaHYeBCKAA acCOlMallufd MHKDOPHTONMTOB, bBailkanuih mo BospacTHOMY o0Be-
My NpPeBOCXOIMT BuAeldemuii Ha Ypane Kyzam, & N0 KpuTepusM oCOCHOBA-
HUA DPE3KO OTAMYAETCHA OT HEro.

21. 3ax. 117 E¥a



KITSUL V. I.,BOGOMOLOVA L.M.,Iostitute of the Geology of Yakutsk Bra-
och of the Siberian Department of the USSR Academy of Sciences‘, Ya-
kutsk; DOCK V.L., Imstitute of Precambrian Geology and Geochronolo-
gy of the USSR Academy of Sciences, Leningrad, USSR

STRATIGRAPHICAL SUBDIVISION OF THE EARLY PRECAMBRIAN IN THE ALDAN
SHIELD

1+ Five cycles of tectonic, igneocus and metamorphic processes have
been recognized of structural and metamorphic grounds within the
Aldan shield. Supracrustal complexes of different age which maeke up
various structural- faclsl zomes, together plutonic suites are re-
garded in terms of the regiomal structural-metamorphic scale. 2.The
Aldan ( lower Archaean) Sekhaborian: (upper Archaean - lower Prote~
rozoic ) and Ougulan ( lower Proterozoic) megacomplexes sre dis-
tinguished. An infrastructural basement complex ( "grey gneisses")
is tentatively reovealed at the base of the Aldan and Sakhaborian
megacomplexes. 3. An older unit (Ienmgra series) of the former is
divided into 5 structural-facial zones that exhibit both the compo~
sltional and thermodynamic changes during I-st and IT-nd cycles.
The thermodynzmic regimes at the end of II-nd and III-rd cycles
tend to have a high-grade trend. The Aldan megablock and the Olek-
ma-Stanovoy mobile belt with an intervening active zone have been
identified. III-rd cycle is documented in the mobile belt and the
active zone to produce the early Sskhgborides (Tungurchan complex )
and i1s characterized by low-grade metamorphism in former and by
high = and intermediate metamorphic regimes in the latter. 4. Since
the beginning of IV -th cycle the mobile regime retains only in
Stanoveya zone. During IV-th cycle an activation reflected in the
formation of sabbi:o-plasiograr.itea suites, folds and tectonic "wed=-
ging" of early Sekhaborides into Aldanides had occurred in the wes-—
tern portion of the Aldan megablock. By the end of IV-th cycle the
Alden craton had been formed with the western narrow troughs of V
cycle inheterited the IV-th structures filled up by late Sakhabori-
an rocks underwent high-grade zonal metamorphism. Igneous zctivity
is terminated by the formation of the Ougilian complex. 5.Geodyna-
mnlcs and igneous processes took place under conditions of the late-
ral differentiation of tectonic and thermodynamic regimes. During
II-hd and IV-th cycles thrust nappes were formed along mérgmes of

crustal segments essertially differring in the thermodynamic meta-
morphic regimes.



Kniyx B.M., BOrOMONOBA N.M., WmcTuryr reonoruu flxyrckoro gunuana CO
Axaneuun sayk CCCP, r.fkyrck; IYK B.Jl., MHCTMTYT reonorun ¥ reoxpoHO-
noruy zAoxkemGpur Axazemunm Hayk CCCP, r.Jlemmurpaz, CCCP

CTPATUTPAQUYECKOE PACYNEHEHUE PAHHET'O JIOKEMBPUl ANZIAHCHOT'O MWTA

I. CnenpanbHHMY CTDYKTYDHHMM W METAMOPHNYECKUMM MCCIEIOBAHMAMM Ha An-
ZIaHCKOM mMUTE YCTAHOBNEHH 5 UUKNOB TEKTOHWYBCKMX, MATMATHUECKHX M Me-
TaMOpOUYECKUX nponeccoB. K aToll pervonansHOi CTPyKTYpHO-MeTaMopiMuec—
Koif wkaje NMpMBA3aHH DABHOBO3PACTHHE CYMPAKpyCTANBLHHE KOMIONEKCH, CHa-
raomue pasnuduHHEe CTPYKTYpHO—fauuanbHHe 30HW X NMPOABNEHMA MNIYTOHUZMA,
2. BufBnenu o6pa3oBanuA anzaHckoro (HuxmxMit apxeit), caxaGopckoro (Bep—
xunit apxe# - HWEHWE nporeposoit) W yryitcroro (HmxEmi mporepoaolt (7))
METaKOMMNNEeKCOB, B OCHOBaRMM aNZaHCKOPO ¥ CaxaG0PCHOr'O KOMNNEKCOB Npel-
NONORATEABHO BHZIENfAeTCA WHYPAKpyCTANbHH{ ROMINEKC OCHOBaHMA '"CODHX
rHelicoB" , 3, B paxumx 06pa30BaHMAX 4NAZHCKOTO MEraKOMINeKca (MeHrpe-—
KUl KOMIIEKC) BHABNEHO 5 CTPYKTYPHO-(AaUMATbLHHX 30H, B KOTODHX HapAAy
C M3MEHSHMEM BEIECTBEHHOIO COCTaBa MEHANTCA M TEDPMOAMHAMWYECKME De-
muve I v 1 umenoB. B koxne 1 u Il OMKNOB TEPMOZMHAMWNYECHNE DEEMMH 3BO-
TDUECHADYOT B CTOPOHY BHCOKOTpamneHTHEX., OGocolnamrca Anganckuit mera-—
6nox ¥ Onexuo-CranoBoft MOABUKHEHE moAc ¢ y3kolt akruBHO# 30HO# MewAy
HUME, B MOZBMRHOM Mofice W B aKTwBHO{ 30HE [l MMKA AOKYyMEHTHDYETCH B
06pa30BaHY DPaHHUX caxaOopuz (TYPryHUMHCKAK KOMINERC) M XapakTepusy-
eTcA B MOZBURHOM [0Fce HUSKOUDAZMEHTHHEM M@TaMopuaMoM, & B aKTHBHOHA
30HE BHCOROT'DPafMEHTHHM ¥ MEPEXOZHHMA peXMMaMM meTamopfmama., 4, Haum-
Haf ¢ LY nuKna peEMM NMOABMAHHX MOACOB COXPAHAETCH TONBKO B CTaHOBOR
30He. B 2anajnxoii vacTn AnzaHCcKOro Meraonoxa B IY nmukne ycraHaBnmBaeT-
cA peRNM 30H aKTUBM3aUUM, Bupaxaomefica B PopMupoBaEu¥ radGpO-Nuarmno-
TPaHUTHEX cepult, CKIaIYATOCTM W TEKTOHMUECKOM 3AKIMHNBAHMN DaHHHX ca-
Xafopua B anianMzax. K xouuy IV nukna cdopumpoBamcs Anpaxckuf KpaTol,
B 3amafHo{l yacTu KOTOporo B ¥ LMKNE 3aKNafuBanuCh y3KUe nporulu, Hac-
nexyoume cTpyRTYpH IV umkna, BHOONHEHHHE MO3ZHUMKM caxa(opuIaMu, WMCIH-
TABUMMA BHCOKOrpaZneHTHHlt soHanbHu! MeTaMOpdu3M. AKTHBHHE 3HIOTEHEHE
NpOLECCH 3aBEpUanTCA GopMmpoBanmeM yryfickoro xounnexca., 5. TeomuEaMu-
Ha ¥ IHAOTEHHHE MDPONECCH OCYMECTBAANMCE B JCNOBUAX NaTepanbHoit Zudde-
PEHIMAUNN TEKTOHWUECKOTO N TEPMOANHAMUYECKOT'O pexuMoB. Bo II m IY mumk-
78X Ha TpaHMNaX CETMEHTOR HODH, HaMOONEEe Das3nMyaBmMMUCS TepMOZMHaMA—
YECKNMU DeEMMAMK MeramopfuaMa, GopMupoBalMchk HOKDOBHO-HAIBUTOBHE CTDPY-—
KTy PH .
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KLEIN CORNELIS, Dept. Geology, Indiana University, Bloomington, DYMEK.
ROBERT F., Dept. Geological Sci., Harvard University, Cambridge, USA

METAMORPHOSED BANDED IRON-FORMATIONS FROM THE ~3800 Ma ISUA SUPRACRUSTAL SEQUENCE,
SOUTHERN .WEST GREENLAND

The Isua supracrustal belt consists of metavolcanic, clastic and chemical meta-
sedimentary rock types, including banded iron-formation (BIF). BIF occurs at two
levels in the stratigraphy: a relatively thin (less than ~50m) but continuous
lower formation found only in the western part of the belt, and a thicker, upper
formation that hosts a 2 billion ton magnetite ore body in the northeastern part.
The upper BIF occurs within a predominantly quartzitic (metachert?) sequence in
which BIF units are discontinuous (in part due to deformation) and range in thick-
ness from a few cm to greater than 50m. Conspicuous mm to cm banding in the BIF is
due mainly to alternations of quartz- and magnetite-rich bands but local carbonate-
and for amphibole-rich bands also occur. These units represent quartz-oxide and
quartz-silicate-oxide-carbonate types; sulphides (some py and traces of cp) are
present only sporadically. Hematite is absent. In addition, some graphite-rich
units occur.

Typical assemblages are: qtz-hbld-grun-mag-alm; qtz-mag-grun-ripidolite; sid-
ferrodol-mag-grun-py-ripidolite; qtz-mag-grun-alm-calcite. Unique assemblages are:
qtz-mag-act-hebenberg and qtz-mag-grun-stilpn. In most of these assemblages retro-
grade reactions are absent. Such assemblages are consistent with previous estimates
of T ~550°C and P =5 kb for mainstage amphibolite facies metamorphism at Isua (Boak
and Dymek, 1982, EPSL), and are analogous to assemblages in younger Archean and
Proterozoic magnetite-rich BIF metamorphosed to amphibolite facies.

The average major element composition of 14 samples of BIF from the upper forma-
tion (on a CO7 and Hp0 free basis) is (in weight %): 8102-53.10; Ti02-0.03; Al203-
0.65; ngD;-lg.BT; Fe0-19.34; Mn0-0.39; Mg0-4.61; Ca0-0.90; Na0-0.03; K20-0.20;
P205-0.20; S-0.28; €-0.38; total 99.98. These values are in the normal range of
averages of younger Archean and Proterozoic BIF (see figure below). As the Isua
BIF appear to be sedimentary in origin (from a possible volcanogenic source) these
occurrences show that, as early as 3800 Ma, restricted basins with the appropriate
physical-chemical conditions for the sedimentation of Fe-rich sediments were
established. The assemblages and bulk chemistry suggest that these conditions
were analogous to those for magnetite-rich sequences of the major Proterozoic BIF.
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KOCHEMASOV G.G., SAINT GAL DE PONS A., Nations Unies, Projet
"Recherches Miniéres Sud-Est Cameroun - SMR/81/005", Yaoundé,
Republique Unie du Cameroun

PRESENCE DE STRUCTURES ANNULATRES ET RADIALES AU NORD-QUEST DU
CRATON CONGOLAIS (SUD-EST DU CAMEROUN)

Au Nord-Ouest de la large et ancienne structure sensiblement cir-
culaire du craton du Congo, au centre de 1’Afrique, on observe une
relation caractéristique entre les roches du socle et de la couver-
ture.

Le socle, composé d’orthogneiss basiques, intermédiaires, ra-
rement acides et de granites qneissiques, charnokitiques (d’dge ab-
solu ﬁ’environ 2,8 - 2,9 Milliards d’années), est recoupé par deux
structures, en forme.de grabens, remplies de métasédiments conte-
nent des restes de serpentinites. L'une en forme d’arc longue d’en-
viron 250 km sur le territoire camerounais et large de 40 km mini-
mum, est orientée NE - ENE. Elle représente probablement les ves-
tiges d'un des grabens annulaires de la zone externe du craton con-
golais.

L’autre, relativement rectiligne, de direction NW, d’une
longueur d’environ 400 km et d’une largeur moyenne inférieure a 50
km, est radiale par rapport au craton. Les levés aéromagnétiques
suggérent ce style structural. 51 ces deux grabens semblent avoir
une origine ancienne (Archéen supérieur ?) et de longues et com-
plexes relations entre eux, on observe cependant que le deuxieme
(radial) recoupe le premier & son niveau d’érosion actuel. Les
trols séries métasédimentaires de la couverture Précambriennes sont
présentes: la plus ancienne, micaschisteuse et paragneissique;
1’intermédiaire, schisto-quartzitique; la plus récente, argilo-
quartzitique (Protérozolque moyen). Il est & noter que les deux
premiéres gséries se sont d‘valoppéen de prifirenoa dans le graben
annulaire et les deux dernieres dans le graeben radial. La constitu-
tion des grabens montre parfois une zonalité grossiére. En péri-
phérie prédominent les séries les plus anciennes ou les facieés lit-
toraux et au centre les séries les plus jeunes ou les facids abys-
sales. On remarque qu’asu croisement de ces deux grabens se déve-
loppent des calcaires du Protérozolque moyen qui sont rares ail-
leures.
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KOROLEV V.G., KISELEV V.V., MAKSUMOVA R.A., Institute of
Geology of the Akedemy of Sciences of the KirglzSSR, Frunze, USSR

THy RIPHEAN OF THE TIEN SHAN

It is distinguished three types of the sequences of the Riphean in
the Tien Shan: kirghis-terskeysky (XT), talag-karatausky (TK),
chatkal-narynsky ( H). The Lower Riphean is gelected for the geo-’
chronology data in KT. These are the series of the porphyroids,
which are covered with inconformity on the Lower Proterozoic and
have the age of 1500 m.y., and possibly the higher bodies of the
traps. Conditionally the lower part of the thick carbonate-clastic
sequences, which lies between the Lower Protefozoic and the Middle
Riphean, belongs ¥o the Lower Riphean, The Middle Riphean in KT
overlaps transgressively and consists of the two parts: below terri-
genic,above terrigenic-carbonate deposits with stromatolites of the
avsjansky level. They are intruded by the granitoids with the age
of 1000-1100 m.y. Perhaps the part of the porphyroid sequences in
H with the age of 1260 m.y. belongs to the Middle Riphean. In TK
the Lower and Middle Riphean are conditionally distinguished on
the position in the section. The Upper Riphean in KT consists of
the three parts. In the base the arcosic and gquartzouse sandstones
lie transgressively on the Middle Riphean and maintain the clastic
zircons with the age of 1200-1250 m.y. Above it is followed by the
thick bodies of the spilites, which are transgressively overlspped
by the terrigenic-carbonate series with stromatolites of the Upper
Riphean and microfitolites of the III and IV complexes. In. TK the
Upper Riphean is represented by the thick flyshoid series below
and molassold series above. They maintaein stromatolites of the
Upper Riphean and microfitolites III and IV and are unconformitied-
ly overlain by the supposed analogues of the Kudash, the Vendian,
the Lower Cambrien. In H the Upper Riphean is formed by the por-
phyric series with the age of 700-800 m.y., which are unconformiti-
edly overlepped by the Kudash (?) or the Vendian. It is yielded by
the correlations with the Riphean of the Urals and Siberia and the
Sinian of the China.

KOPOJEB B.I'., KUCEIEB B.BE., MAKCYMOBA P.A.,HHcruryr reosorud Axa-
Aeuur nayx Kuprusckoi CCP, r. ®pynse, CCCP
PUOEA TAHB-HARA

Bujie/anTCA Tpi TMOA paspcsoB pufeickux oraoxeuit B Taus-llase: Kup-
ruacRo-repckeRCckrd (KT), ranaco-kaparayckmd (TK) um yarramo-gapui-
crait (YH). Hamuuit pugef BHAeNne8TCHA NO I'BOXDPOHOAOTMYECKHM AAHHHM B
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KT. 30 ToxwM nopfHpou 0B, HECOIJACHO 3ajeranide HA HHXHEM OPOTEepo-
308, ¢ BodpacroM I1,5 mIpz.neT M, BO3MOXHO, TECHO CBASAHHHE C HAMH
ByAKAHATH TPANNOBOTO THINA. JCAOBHO K HUXHEMY pufem OTHOCHTCA YacTh
KapOoHATHO-TEePPUTeHHHX TONW, WMPOKO Pa3BHTHX B Tanb-llaHe MexAy Hux-
HMM nmpOTEpO30eM M cpeaHuM pupeeM, Cpepuui puyed B KT saneraer rpadc-
TPECCUBHO,MMEET ABYXUNGHHO® CTPOGHME: BHUBY TEepPUTEHHHE, BBEPXy Tep-
PUTEeHHO-KAPGOHATHHE OTAOKGHMA CO CTPOMATONMTAMM ABB8MHCKOI'O yDOBHA,
NpOpBAHHNE rpaHuToMfamMu c¢ BospacrtoM I1,0-I,I mapa. zner. K cpernuesmy
paden, BUIEMO, OTHOCATCA 9acTh mopimpoBumeax Tojm B YH, BOo3pacT Ro-
TOpHX ompejneneH B 1,26 mipm.neT. B TK nnxam#t m cpemuuil padel BHISI6EH
YCIOBHO IO HOJOXeHHMN B paspese. Bepxuunid pugedh » KT rpexunchuami. B
OCHOBAHW4 TPAHCIPOCCKBHU 3Janeravide apKO30BHE W KBapUEBHE NECYAHHKH
¢ 00IOMOYHHM OupkoHOM B [,2-1,25 MIpZ. Jer, BHUe MOWHHE TOJILM OC-
HOBHHX ByTKAKATOB, TPAHCIPOCCABHO NEpEKpHTHE TeppurenH 0-KapdoRaTHu-
MM TOZUAME CO CTDOMBTOAMTAME BEDXHErO pides, MAKpoguromusauy U u 1Y
KomnnekcoB. B TK Bepxuuil pugell npeicTanied MOuHHMM (QIMDOMAHLME BHE-
3y X MONACCOWZHHMM BBe&pXYy TONUAMH, CO/AEpPXaUMM CTPOMATONATH BBpiHE-
ro pupes, mmrpofuromuTe Ul ¥ IV woMniexkcoB. OHW HECOTNACHO HEPEHpPH-
BapTCA TONaMY, BEPOATHO, KYAAUCKOT0 yPOBHA, MECTAMs BEHJA # HUEHETO
KeMOpisfi. B YH B BepxHes pejee pasBUTH TONWM MOPPMPOBOE QopuMally C
Bospacrow 0,7-0,8 miapz. neT, yagxe HECOPNACHO NEPEKPHTHE MIH Ky-
ZameM (7?) WM BedzZoM. [lpoBozMTCA comocrasneHue ¢ pugeeM Ypazna a
Cubupsa, ¢ cunues KuTas.

EOROLEV V.G., MAKSUMOVA R.A., Institute og Geology of the Academy
of Sciences of the KirgizSSk, Frunze, USSR

THE PRECAMBRIEN TILLITES AND TILLOIDS IN THE TIEN - SHAN

The deposits of the Upper Proterozoic in the Tien Shan include the
tillites and tilloide in great volume. The study of this formation
allows to decide the two problems: to create the schemes of the sub-
divigion and the stratigraphic correlstion and to reveal the paleo-
geographic and peleotectopnic environments of the sedimentation of
the containing formetion. The deposits with the tillites and tillo-~
ids in the Tien Shan are the compound part of thick terrigenic and
voleanic- terrigenic sequence. They correspond to the Vendiarn of the
Russian platform. Their age ia based on the discovery of the Upper
Riphean and Judomian gtromatolites asnd microfitolites, wich aré pre-
sent in the fragments of the rocks in the tillites and tilloids, on
the date of the zirconic sge of the granitoids and also porphyric se-
rieg,which lie bellow tilliftes (700-800 m.y.), and on the cei-
ling of the tilleid complex by the Lower Cambrien. Tillites and til-
loides are localized in the interval of 600-660 m.y. (K-Ar, gl=auco-
nite). They are approximadely simultaneous with the tillites in the
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North-Wiestern and Southern China, churochinskaya suite of the Polju-
dov Ridge and serebrjanskaya serie in the Middle Urals, The tillites
and tilloids ot the Tien Shan are include in the composition of the
three formations: tilloid-carbonic-shale, tilloid-flysh-molassic and
baiconur tilloidic. The tirst formation is formed in the continental
environments. The gradations of the formation correspond with the fa-
cial range: the mountain glaciers-piedmont plain with the lakes and
the temporary torrents-the subwater delta. The tillites occur only

in the border mountain-glacier gradotions. They replace the tilloids
in the other gradations. The deposits on the tilloid-flysh-molassic
formation are accumulated in the enviromment on the shallow see, The
baiconur tilloids have the mixed proluvial-morain origin. The tilloid
formation in the Tien Shan are formed in the enviromment of the oro-
genic regiﬁe: the great volume of the polymict clastic rocks, inclu-
ding the coarce deposits, the existence of the acid and basic lavas
of the contrast series, the predominant continental enviromment of
the sedimentation, the great facial changeability and the great gra-
dient of the thicknesses. This regime is replaced by the subplatfor-
mic regime during the accumulation of the baiconur tilloids: the man-
tle occurence, the ceiling by the chemical mantle of waste., The for-
mation of the tilloid complex is final in the baical orogenic stage.

KOPOJEB B.T'., MAKCYMOBA P.A., Miscruryr reoxorus Axasemuu Hayx Hup-
rwacko#t CCP, r.®pynse, CCCP

JOKEMEPVMICKVE THINUTH ¥ TUANOAIH THHB-MAHA

MNosnHenpoTeposofickue oraomeHus IaHp-llaHs BRADYADT B GoXBLOM OOBEME
THIANTH X TUNNOMIHHE NoponH.H3yvenne 3tux oSpasoBanuil cBASAHO ¢ pe-
meHUeM JBYX OpOGNeM: CO3LaHMEeM CXeM DacUleHeHHS BEDXHArO HOKEMODHA
peruoHa M ux crparTarpadmveckoll KoppeiAr@e#l B BHABNGHMEM [A160I40IDa—
fagecroil M mManeOTEKTOHAYECKOE 0OCTAHOBKH HAKONNGHUA BMEMADIAX HX
dopmamuét, TRaiT- 7 TANTOMNCOmepRamMe oTioxeHAs TAHB-lland ABIANTCA
cocTaBEOR 9YACTHN MONHOTO TEDPDATEHHOTO A BYJAKAHOI'@HHO-TEPDHTEHHOTO
paspesa,0HA COOTBETCTBYOT BEHICKAM OT/OXeHAAM Pyccko#t miardopms.0Go-
CHOB@HR@ BO3pacTa GA3ADYyeTCA HA HAXOINKAX BepXHepDHfelicKAX H DIOMCKAX
CTPOMATONUTOB M MUKDOPHTONMTOB, NMPUCYTCTBYDEMX B OGIOMK&X MOPOA B
TUATMTAX W THINOMABX, HA AATUDOBRAX BO3DACTAE OPODHBANMUX NMOACTHIBD-
mHe OTAOXEHHA WHTDY3MBHHX KOMNJAEKCOB, 8 TAKXE BOSDACTE LWDKOHA MOA-
crunapmux nopdupos (oxomo 700-800 mau.neT),HazeraHueM HE THINOUAHHK
KOMMIEKC HWXHEeKeMODHACKAX OTAOXeHWHA.[lo IIAYRORMTY THAMUTH W THIIOMAH
pacnonarenrca B wurepsane 660 u 600 waw.zer. [lo Bpemeww GopMupoBAHKA
® COCTABY TUIMMTH ¥ Tuanouad TaHbe-IlaHa 6iuxe Bcero ¢TOAT K THAIMTAM
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Cemepo-3ananuoro u Mmworo Hwram, uypouusckodt csBure [lommaose Hpaxa u
cepedpanckoit cepun Cpeawero Ypazma. MaauTH w THANOMAH BXOAAT B COCTBB
rTpex QopMaimMit: TUINOMA-YTAEDOAMCTO-CAAHUEBOA, THANOUAHOR AMmOMAHO~
MoxaccoBOl M GalkoHypckod TwiamouzHol.llepas fopMUpyeTCs B KOHTHHEH-
TaabHEX ycxoBuix.[pazamuu dopMauuw oTBEYADT NDOCTPAHCTBEHHOMY daum-
@XBHOMY DAAY: TOpPHHE NEAHWKM - MPEATrOpDHAA PABHWHA,NOKDHTAA 03EpAMMA C
MepuoAHYECKAMM BHHOCAMY DEX,— MOABOAHAH NeAbTA. TMIIMTH BCTpEYEHH
TONBKO B T'OPHO-NeAHUKOBOR KpaeBo#t rpazeuwd.B Apyr#x rpajaiuwix TRIIMTH
CMEHSDTCA TUnnouABMU. OTIAONEHUA THANOUAHOK DIMEOMIHO-MOXBACCOBOR dopma-
MM HAKAMIMBANMCH B YCIOBUAX MEAKOTO MOpA.DARKOHYPCKME TUANOWAH MMEDT
CMENBHHOE MPOXDBMANBHO-MODEHHOE MpoMcxomaeHwe.Boasmoit obnem moxMMNK-~
TOBHX TEDPHT'CHHHX,B TOM YMcle rpy6o0oGAOMOYHHX MODPOA,PKADYAMMNX TODH-
SOHTH MEN0OYHHX KHCJHX ¥ OCHOBHHX NA&B KOHTDBCTHON GopMaLMy,npedMymecT-
BEHHO KOHTHHEHTAIbHAS OGCTAHOBKA OCAJKOHAKOMIEHWT, OHIBHAA (AUMANBHAA
M3MEHYHBOCTH ¥ GOXbmMe.nepenans momHocTedl CBUAETEALCTBYDT 0 (HopMUpO-
BAHAW THANOMAHEX oGpasoBawufi Taup-llaHs B ycIOBMAX OpOTEHHOTD peXuMa,
K KOHILY 3TAna cMeHMBmerocs cyéniardopwenwum (nmiemeoGpasHoe 3areraHue
GaMKOHYDPCEMX THANMTOB, OMEHA MX XHMWYECKHMH KODBMH BuBeTpHBaHuA).Pop-
MHPOBAHWE THIAOMAHOTO KOMMIEKCA SaBepmaeT GARKAXNLCKME OpOreHHHRt aTal.

KOZHOUKHAROVA EVGENIJA, Geol.Institute, Bulgarian Academy of Scien-
ces, Sofia, Bulgaria

PRECAMBRIAN BASIC-ULTRABASIC MAGMATISM IN THE RHODOPE MASSIF

Basic-ultrabasic magmatism is found at four stratigraphic levels in
the Precambrian of the Rhodope Massif., Magmatic products.with carbo-
nate and pelitic sediments form volcanogeniec-sedimentary formations
with well-expressed lateral variability. Regions of most active sub-
marine igneous activity are situated in the southern part of the ma-
ssif. The primary magmatic rocks have been represented by basalts,
komatiites, diabases and gabbros. Basiec voleanites correspond accor=
ding to their chemical composition to low-potassium tholeiitic ba-
salts. Three petrochemical groups are distinguished: titanium-enri-
ched, high-ferritic and high-alumina basites. Ultrabasic voleanies
alternate with the basic ones and represent differentiates of a co=
mmon basaltic magma with poorly expressed (primitive type) differen-
tiation, Magmatism developed over a crust of continental type, pro-
bably in shelf seas, related to deep faults affecting the marginal
‘parts of a econtinental plate. The magmatic epochs coineided with
periods of tectonic activization. As a result, parts of oceanic 1li-
thosphere, mainly with serpentinite composition, have been probably
obduced and ineluded spatially within the volcanogenic-sedimentary
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formations. Eclogites have been formed at the base of the serpenti-
nite tectonic lenticles.The following regional metamorphism (amphi-
bolite facies) superimposed differential changes over this hetero-
geneous rock association, Various amphibolites and actinolite and
chlorite sechists replaced partially or totally the basiec magmatites,
komatiites and eclogites. The obduced parts of oceaniec lithosphere
were disrupted co-evally with the regional metamorphism, Thus ser-
pentinite megaboudins have been formed, which changed allochemica=-
11y in the peripheral parts into chlorite and actinolite schists,
and isochemically, in the central parts, with occurence of regene-
rated antophyllite, pyroxene and olivine. Some of the serpentinite
maseifs have been remobilized during the Alpine tectogenesis.

KOEYXAPOBA EBT'EHMA, Teomoruyeckuit MHCTUTYT Boarapckou Axaneunu
Hayk, Cofma, HPb

JOKEMBPUHCKAK BASHT-YABIPABASUTOBHE MATMATH3M POJOMCKOPO MACUWMBA

bagiT-yabpTpadasMTOBHl MArMaTH3M yCTAHOBIEH B YeTHpeX CTpaTUrpapu-
YeCKHEX YDOBHAX AOKeMOpus POZIONCKOro MacckBa. MaruaTuuecKkHe NPOAYKTH
BEMECT® C W3BECTKOBHMM M NEAMTOBHMA OCajaxamu (GopMMpyOT 0CAZOYHO-BYyi-
KaHOI'®HHH® (QOpMAalMd C X0POWO BHPAXEHHOHW IaTepajbHOfl M3MEHUMBOCTHU.
PaliodH caMo# aKTEBHO# NOZBOAHOR MArMAETHYECKOHR ZeATENBHOCTH HAXOIAT-
CA B DEHO#t gacru Pozenckoro Maccusa.

[lepsMYHHe MArMATHYECKME NOPOXH NPEACTABISGHH O0a3albTaMd, KOMATHATAMM,
Zuadazaur ¥ radCpouziaMu. BasnToBHE BYJKAHMTH [0 XUMMUYECKOMY cOCTaBy
OTHOCATCA K HA3KOKAJMOBLM TONGMTOBHM OaszanbTaM, cpeld KOTODHX BhAe-
JAADTCA TPA NETPOXUMMUYECKME TDYNOW: BHCOKOTHTAHOBHS, BHCOKOXcIc3MCTHE
A BHCOKOTAMHO3GMHCTHS, HoMaTMUTH YEpeAyKNTCA C OCHOBHHMM BYJNKaHMTAMA
¥ ABIADTCA An(bepeHuMaTaMm €AMHOM 0a381bT0BOA MaruMs co crado BHpa-—
XeHHEON NpUMATHBHOR AudyepeslMaLneif.

MaruaTnsu pasBMT B KODe KOHTHHEHTAJNBHOIO THNA, BEPOATHO.B WOABHOBLX
MOpAX, B CBA3M C INyOMHHHMM DA3NOMaMy HA OKpAMHAX KOHTWHEHTAIBHOH
OAMTH. SNOXH MATMATU3MA CONPOBOXJANTCA TEKTOHMUGCKOM aiTHBU3ALMeH M
00AYKUMeHd yacTed OKGAHMYECKOA KODH CEPNEeHTHMHUTOBOI'0 COCTABA HA KOH-
THHEHTANBHH WeAbd, KOTOpHe BEIDYANTCA B COCTAB OCaA0YHO-BYIKaHOIEH-
HuX Gopuaunfi. B ocHOBEe COpPNEGHTMHMTOBNX TEKTOHMYECKMX [IACTHH oGpa-
S0BAJNKCE SKJIOTUTH.

[ocneiynaui perdoHanbHHA MeTaMOD)U3M aMPuOonuTOBOR Qaluuu BH3HBACT
Anppepedny pOBAHHOE A3MEHOHUWE PA3HOPOAHOHR craxeHOl accoumaiau . Audn-
OONMTH, aK<THHOJMTOBNE M XIOPUTOBWE CHAHIH 3aME4AaNT OCHOBHHE Marsma-—
TUTH, KOMATHATH M JKAOLMTH, UOAYUMpPOBAHHWE YacTH OKEAHMUYECKOMW KOPH
pas3pHBANTCA NP4 PErdOHANBLHOM METaMODPU3Me W QOUMHPYNT CepHeHTHHUTO-
BHe Meraly/uHd. [lociezHne H3MEHANTCH ANJOXMMAYSCKM HE nepudepun, 00—
pasys XIOPMTOBHE M AKTUHOIUTOBH® CIEHIH, & B LEHTPE — A30XAMAYECKA C
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NOABAGHHEM DereHepUpOBAHHOIO AHTOfMAAMTA, NEPOKCEHA M O.AMBMEA. Bo
Bpeus anblMACKOM TEKTOrSHE3H HEKOTOpHEe U3 CEePIeHTMHATOBHX MACCUBOB
PeMOGUIN3MPOBANIMCE.,

KOZLOV V.I.,, Geological Institute of the Bashkirian Branch
of the Academy of Sciences of the USSR, Ufa, USSR

STRATOTYPE OF THE RIPHEAN IN THE URALS

The Upper Proterozoic of the USSR 1s subdivided into Riphean
(I650+50 - 650+20 Ma) and Vendian. The Upper Precambrian sequence

of the central and western parts of the Bashkirian anticlynorium

in the South Urals is considered to be the stratotype of the Riphe-
an, The type sequgnce is characterized by:

I. A distinctive rhythmic composition: it contains four megarhythms-—
groups, separated by disconformities and in some places by uncon-
formities. Each of the three lower groups (Burzyan, Yurmata, Kara-
tau) consists of clastics in the lower and of shales and/or carbo-
nates in the upper part; the fourth group (KErivoluk) consists of
clastics only.

2. Weak epigenetic alternation of the rocks and diverse successive
sets of phytolites and microfossils, Four stromatolite and micro-
phytolite assemblages and a number of microbiotas are superimposed
in the sequence, constituting a specific paleontological characteris-
tics of each group.

3. Decreasing of the radiometric ages upsection from I540 Ma to 660-
630 Ma.

4. Presence of lithologically specific members in each group.

The Uralian stratotype of the Riphean contains superposition of the
type sections of the main chronostratigraphic subdivisions, defined
within the Riphean by means of geological and paleontological crire-
ria: Burzyanian or Iower Riphean (I650+50 Ma), Yurmatanian or Middle
Riphean (I350+50-I000+50 Ma), Karatovian or Upper Riphean (IO00450-
690+20 Ma) and Kudashian.

Characteristic lithological and paleontological features, lithostra-
tigraphy and isotopic ages of the type sections are discussed.

KO3I0B B.W.,MscTaryT reomorus bamxmpckoro fmamama AH CCCP, yi¢a,CCCP
CTPATOTUN PUGEA JYPAIIA

B oGmeit crparurpajuueckoil wxane goxemGpus CCCP B cocrase BepXHETO
npoTepos0A BuAeneH pupeld (1650450 - 650420 mmi, zner) u seng. CTpa-
TOTHNOM pUfes CIYXMUT Paspes BepxXHer'o AOKeMODUA 3aNazHoOro KpHNa M
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oceBoil 4acT¥ BamKMPCKOTO SHTMKIMHOPWA Ha DEHOM Ypane. Jns cTpaToTu-
4 XapaKTepHH,

I. YeTkasd DHTMMYHOCTE CTPOEHUA: paspes 00BEAMHAET YeTHPE MerapuTMa,
BHIIENIAGMUX B paure cepuif, pa3feleHHWX TnepepHBaMa, & MHOTZA ¥ yTJo-
BHMH HecornacusMu. Tpu Huxpne cepum (OypasHckad, DPMABTHHCKAA W Ka-
paTaBCKaA) HAYMHAKTCA OONOMOYHHMM, 8 BAKAHYMBANTCA TIMHKCTHMUA
u(AAR) KAPGOHATHHMN TONWAMU; YETBEPTAH Cepua (KPUBONYKCKAA) CIOREHA
TEDPUTEHHNMY TIODOLAMHU.

2. HesHauuTenbHHE 2NUTEHETMYECKUE MBMEHEHUA NOPOA M pas3HooOpasHHE
HaGopy guTONUTOBR W Muxpofoccunuit. B HApOGOHATHHX OTAOKEHWAX BHAENA-
OTCA YeTHpEe NOoCIeZOBATENBHHX KOMMIEKCA CTPOMATOIMTOB M MUKDOJHTO-
NMTOB, @ B TEDPDUTEHHHX - DPAZA MUKPOGMOT; OHM ONpPEAENANT Crneuudury
NaleoHTONOTHYECKON XapaKTepUCTHKN KaxzAoil cepuu.

3. llocnezosarensyoe yOHBAHKE DAZMOMETDPUYECKWX ZaT CHASY BBEDX MO
pa3spesy ot I540 no 660-630 MIH,. ZeT.

4, Hamuume B cocTaBe Kaknofi cepuu CnelUfWYECKUX NMTONOTNYECKN BH-
ZepXaHHHX TONL.

Ypansckuit cTpaTorun pudes BMemaeT NOCHEeZOBATENBHOCTDL TUNOBHX NOZ-
paszienenuit rAABHHX XPOHOCTPATUTpPAfMUECKUX EAMHMI, yCTAHOBIEHHHX

B cocTaBe pufes: Oyp3nHuA unu uuxHero pugen (I650+50 - 1350250
NIH. 7I6T), OPMaTHHME wnu cpezEero puges (1350450 - 1000450 MaH.
neT), xaparaBua WIM Bepxuero pujes (1000450 - 690+20 Mia, ner)

i Kyznama. PaccMaTpMBAKNTCA XApPAKTEDHHE YEDTH JMTONOIMH, NAJEOHTO-
JOTHH, M3OTONHOIQ BO3pacCTa TUNOBOrQ paspesa pujed.

[RATZ K.U.,Institute of Precaubrian Geology and Geochronology of
the U33R Acad. of 3ciences, Leningrady

BOGDANCV Yu,.B.,All-Urion Geolosical Institute, Tenipgrad,
ZAGORODNYI V.G., Kola Branch of the USSR Acad. of Sciences,
Apatity; NEGRUTSA V.Z., North-Western Industrial Geological Board,
Leningrad; ROBONEN V. I.,SOKOLOV V.A., Karelian Branch of the USSR
Acad. of Sciences, Petrozavodsk, USSR

TYPS SUCTICK CF TII BAIRIC SHICLD LOVUAR PROCAMBRIAN

The Iower Precambrian section of the edstern part of the Baltic

3hield, rejarded as a type one for the Us5R territory, is subdivi-
ded into three high—-rank chrono-strabijsraphic units: Saamian, Io-
pian and Karelian. They reflect three mejacycles in the evolution
of the region’s Jarth?s crust, The boundaries of the units are de-
fined by the principal unconformities marking cratonization and

deep denudation epochs, dated 31CC, 2700+10C and 1650+5C La. The
SJaamian complex comprises charnockite, amphibolite and gneiss-gra-
nitoid-tonalitic assamblazes. The Iopian complex is represented by
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two superimposed stratons which in the most complete sequences de-
monstrate superposition of the following rock-assewnblages. mete—
clastic, metabasite-komatiite, metabasite-liparite, BJF and/or py-
ritic and gneiss-schists ones, Karelian complex is subdivided into
six regional chronostratigraphic units: 3umian, Sariolian (domina-
ted by basic and, less frequently, ultrabasic and acid volcanics
and conglomerates), Jatulian (paleosoils, grey and red quartz con-
glomerates and sandstones, dolomites and basic voleanies), Iudico-
vian (carbonaceous siliceous—carbonate-shaly and deposits and vol-
canics), Livvian (flyschoid clastic deposits), and Vepsiam (red
quartz sandstones), Dach straton comprise several lithostratigra-
phic units and has type sections located in Karelia.

The above ILower Precambrian chronostratigraphic subdivisions by
means of geclogical and radiometric criteria are traced throughout
the whole Karelian and Rola region, however positions of the boun-
daries of some of them in the Kola sequences are disputable, Time-
analogues of the subdivisions are recognizable in the Finnish part
of the Baltic Shield,

APATH K.0., MHCTATyT I'eONOTAA @ CeOXDOHOAOTAA NOoRemGpas AH CCCP,
r.Jiensnrpan; BOTMAHOB 0.B., BcecowsHHil re0JOrHY6CKAd HHCTATYT,
r.Jenmerpan; 3AIOPO[HNM B.T'., donsckmit guaman AH CCCP, r.AmaTHTH;
HETPYLIA B.3., CeBepo-3amafkos IPOA3BONCTBEHHOE IE0NOrAYECKO8 yO-—
pasneHas, r.lendurpan; PObOHEH B.M., COKOMIOB B.A., Kapeascka#t
famman AH CCCP, r.lerposaBonck, CCCP

TANOBOW PA3PE3 HAEHEIQ JOKEMBPMA BAITWACKOI'O UMTA

B paspuse HMXHEIrO AOKOMOpMA BOCTOUHOW YaCTH banTuickoro wara,TpASHAH=-
HOU'O THNOBWM AnA Teppuropuu CCCP, BhuenfAeTCA TPA XPOHOCTpPATMIpagu—
4YeCKMX NOoZpasfeNieHMA BHCOKOI'Q paHra: caamuif, nonud, Kapelidi,- KOTOpHE
OTPAXADT TpM MerasTana HeoOpaTHMOro pDasBHTHA 36MHOM KOopH DerHOHa,
TpaHrlaud KOMIJI@RCOB CIYXAT HECOINACHMA, OTMEYADHME BMOXH KDATOHM3&—
uuu ¥ rnyCoxod sesyzanme 31005 3, 27004100 m 1650450 maH.neT Hasaz.
CaamcKal KoMIuIeKC 00beJMHAGT aMpUOOAMTOBYD, YapHOKHTOBYD M rHeHco-
rpaid4TOMAHO-TOHAJMTOBYD accouuaumy mopoa. Jonuickeid Kuwnnexc npeg-
CTaBJOH JByMA DA3HOBO3PACTHHME CTpaTOHAaNM, B OOJHHX paspesax KOTo-
PBX yCTaHaBIWBAWTCA NOCHENOBATONBHOCTEH CHCLYOEMX TOJW: META0GAOMOY—
Haf, MeTA0a3UT-KOMATMMTOBAN, MeTAala3MT-IMIApMTORad, CHaHIeBO-EBap-
UATOBAA Xene3vpyaHad M (MaM) KomdepaHH#aA M rheifcoBo-ciaHuepar. Ka-
PeABCKHA KOMONEKC NOJpasfie/ifeTCA HA WeCTh CTPATOHOB, NOHMMAGMEX KaK
peruoHalbiEe XPOHOCTpPATUIDAMUGCKHS eIMHALN: cymuit, capuoamil (mpeoG-
nazapT BYAKAHETH OCHOBHOI'O, CpejHero, peéXe yIbTDaOCHOBHOI'O M KMCAOI'0
cocraBa, KOHIJIOMEpaTh), ATYI4d (KOPH XMMMHYSCKOI'O BWBOTPHBAHMA, CEpo-

M KPDACHOLBOTHHO® KBAPLOBHE KOHIJIOMepaTH, NECYaHAKH, ZAONOMHTH, OCHOBHHE
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ayhy3uBH ), A0AMKOBERA (YyIIEpPOAMCTHE, KPOMHACTO-wAapPOOHATHO-CABHLOBHS

¥ ByAKaHOIeHHHe Tomu¥), ZABBHU (QAMuOMAHKE NeCYAHO-CHAHLEBHE TOJUM),
Bencuil (KpacHOUBETHNE KBapUMTO-NccYaHMKM). KaXaui ns cTpaToHOB 00be-
AMHAGT [10 HOCKONBKO CTpaTUrpapuuecKMX NOApasfie/eHiil W OmMpasTChA Ha

CHCTEMy CTDATOTMNOB, pacHojoxeHHNX B Kapenuu.

(lepeuucnessine XPOHOCTPATATPAfMIECKAE [ONPASIeIeHUA HURHATO NOKeMOpAS
C [OMONBY I'80JOMMYSCKMX M PAZMOMETDAYECKMX KDATEDUEB MPOCISXMBAKTCH

no pceMy KolbCKO-KapenBCKOMY permoHy, HO MOIOXEHAE IPAHAL HEKOTOPHX

13 X B KOABCKMX paspeaax AMCKYCCMOHHO. AHAIOrM HasBaHHHX mOJpasje-
Nednit BHZeJANTCA HAa QMHCKOM YacTH bLalTRACKOIO WMTa.

KRONER A., Institut fiir Geowissenschaften, Jahannes Gutenberg-Uni-
versitdt, Saarstr. 2I, 6500 Mainz, FRG

FOLD BELTS AND PLATE TECTONICS IN THE PRECAMBRIAN

Mobile belts of the Precambrian differ considerably from each other in rock com=
position, metamorphic grade, tectonic style and length of evolution, but they can all
be explained through horizomtal interaction of rigid lithospheric segments and they
were therefore all produced by plate tectonics. This conclusion is supported by evi-
dence for plate motion since the early Archaean.

Archaean high-grade terrains appear to underlie most, if not all, granite-green-
stone terrains and may therefore be representative of the lower Archaean crust in
general. They are not the result of distinct orogenic processes but were generated
through repeated crustal incerstacking associated with early Precambrian plate inter-
action whose detailed mechanism remains unknown. These terrains are unlikely to have
been formed in accretionary wedges above subduction zones. Intracrustal thrust zones,
where segments of the lower crust were brought to the surface along listric faults,
superimposed a linearity on the high-grade gneisses that defines the mobile belt.

Early Proterozoic mobile belts are explained by a model that involves large-scale
crustal distortion, predominantly by stretching, elongate basin-formation and intra-
continental (ensialic) orogeny, through mechanisms ranging from crust restacking to
transform shearing. Small ocean basins may have been destroyed during this process,
but the full modern Wilson-cycle was not in operation in these cases.

The evolution of early Proterozoic domains dominated by calc-alkaline assemblages
remains enigmatic, and decisive evidence for arc accretion and Andean-type develop-
ment is lacking although geochemical data support these settings. Major oceans may
have been destroyed under these terrains, but the mechanisdi of subduction remains
unknown.

Late Proterozoic rock assemblages suggest that ensialic mobile belts were still
formed by limited crustal dispersal and reassemblage at some places while elsewhere
the full Wilson-cycle was in operation since at least 900 Ma ago, and geological

evidence for sea-floor spreading and lateral crustal accretion becomes widespread.
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Precambrian mobile belts therefore reflect the unidirectional development of

global plate tectonics towards present dynamics of plate interaction.

KRYLOV I.N., LEVCHENKOV 0.A., LOBACH-ZHUCHENKO S.B., CHEKULAJEV V.P.,
Institute of Precambrian Geology and Geochronology of the USSR Acade-
my of Sciences, Leningrad, USSR

HETERQOGENEITY OF STRUCTURE AND DEVELOPMENT OF ARCHAEAN LITHO-
SPHERE OF THE KARELIAN GRANITE-GREENSTONE TERRAIN

The structural heterogeneity of the Karelian granite-greenstone ter-
rain is due to the diversity in volcenic suites within individuel
greenstone belts, compositional variations of basalts (which predo-
minate in the successiqns), composition and structure of gneiss-
granite areals, separating the greenstone belts. The heterogeneity
of the development of the Karelian granite-greenstone terrain is re-
flected in the diachronous occurrence of similar endogenous proces-
ses in different parts of the terrain, change of intermediate pres-
sure metamorphism by high-gradient metemorphism. The revealed fea-
tures of structure and development show spatial regularities. The
following 4 zones can be distinguished: the East Karelian (1), Cen-
tral Karelian (2), West Karelian (3) and East Finland (4). The zo-
nes 1 and 2 are characterized by volcanic events at the 3.0 - 2.9.
b. y. boundary with an subsequent metamorphism under intermediate
pressure conditions, granite-forming event in the 2.9 - 2.8 b. y.
range. In the zones 3 and 4 the volcanism occurred in the 2.8 -

2.65 b. y. range. These zones exhibit a high-gradient metamorphism,
granites are dated at 2.75 - 2.65 b. y. The zones 1 and 3 are simi-
lar in the type of volcanism. A whole spectrum of volcanics ranging
from peridotitic komatiites to rhyodacites is recognized in these
zones. There is, in addition, a similarity between the volcanism of
the zones 2 and 4, where bimodal volcanism (lacking andesites) is
common. The correlation of endogenous processes in space and in time
suggests that the revealed zones had been characterized by different
regime of the deep-seated processes yet at an earlier (3.0 - 2.9 b.
¥+ ago) stage in accordence to different thickness and thermel state
of an ancient lithosphere.
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KPHIOB M.H., JEBYEHKOB 0.A., JOBAY-EYYEHKO C.b., YEKVIAEB B.I.,
HHCTHTYT reoJOTEM B reoxpoHoiorus Joxemdpma AH CCCP, r.lemmHrparn,
CcCp

TETEPOTEHHOCTE CTPOEHMA M PASBUTHA APXEACKOM JWTOCEEPH KAPEILCKOM
TPAHIT-3EJEHOKAMEHHON OBJIACTH

TeTepOreHHOCTH CTpOeHMA Hapenscrolf rpasuT-3eleHOKAMEHHON odnacTi
CBABAHA C PASMMUMAME B ACCOMMANMAX BYNEAHATOB OTXENLEHX 3€J€HOKAMEH-
EHX NMOBCOB, C BapMaNMAME B COCTABE 0AB3aibTOB (NpeodirazabmmX B pas-
pesax), ¢ COCTABOM ¥ CTDPYRTYDOM rre#co-rpaHMTHHX apeanoB, palfendn-
mEX 3eleHOKaMEHHHe mofca. ['eTepOoreHHOCTH pa3BuTHA Hapeasckolf rpa-
EMT-3elle HOKAMeHHOW O0nacT HaXoJUT CBOE OTPAXEHME B Da3HOBDPEMEHHO-
CTH CXOJNHHX SHIOTEHHHX NMPONECCOB B Pa&3NMYHHX YacTAX o0nacTH, CMEHE
METAMODDE3ME YMEDEHHOTO JAaBNeHMA BHCOKOTDAUMEHTHHM M8TamMopdnamom.
YcranoBneHEHE OCOOEHHOCTM CTDOEHMA M Da3BHTHA 3aK0EOMEDHH B NMpoCT-
paBcTBe — BHeNADTCA 4 30HM: Bocrowmo-Kapensckas (1) , Lleurpanbuo-
Kepexmbckad (2), 3anmagmo-Kaperscras (3) m Bocrouno-®umnamickas

(4). 3omw I ® 2 xapaETepusyDTCA NpOABNeHMEM BYJNESEM3MA HA pydexe
3,0-2,9 wrpr.ner, nocaelypmuM MeTamophusMOM B YCHOBMAX yMeDEHHOTO
JaBIeHUS, rpaEMTOO0pDA30BAEMEM B METepBane 2,9-2,8 Mipi,neT. Bynga-
EM3M B 30HAX 3 ¥ 4 MMen MecTO B MHTepRane 2,8-2,65 MApPX.NeT; IAA
HHX XapaxTepeH BHCOKOTDajMEeHTHHY{ MeTaMopdusM, BO3pacT rDaEUTOR ON-
pelenfeTcs paBHHM 2,75-2,65 mapi.ner. 30mH I ¥ 3 CXOXNHH 1O XapakTe-
Py BYAKAHM3MA. LAA HMX yCTAHABAWBAETCA MONHEA CHEKTP BYJAKAHHTOR -
0T MepPHAOTHTOBHX KOMATHHTOB IO PUOJANMTOB. CXONeH BYNKAHMSM ® 30H

2 B 4, rxe npoABner CWMONANLHHA ByNKaHM3M ( OTCYTCTBYDT AHIESHTH).
Koppenanua SHIOTEeHHHX MPOMECCOB B MPOCTPAHCTBE W BO BPEeMEHM MO3IBO-
IdeT NoXasaTh, YTO BHEENEHENE 30HN DASARYANNCEH DEXUMOM I'IYOMERHX
IpomeccoBR yxe HA pasnHeM (3,0-2,9 mupi,nxer) arame pasBUTHA, O0Tpaxas
Pa3NKYEYD MONHOCTH M TEDMHYECKOe COCTOAHME APeBHEM NuToCHepH.

KYBMUKM C., PHKA B., Teomoruueckui uscTuTyT, T'. Bapuapa, [IHP

NOBAHEAOKEMBPHMCKAM [JIATQOPMEHHNA MATMATI3M U KAPBOHATUTH B KPAEBOW
YACTH KPACTAJNMYECKOTO @YHAAMEHTA B HOJbUE

lexFOHO-MArMATUYECKOE DABBUTHE KPUCTAIJIMUECKOTO QyHzawenta [loabmm
(sanaaHan yacts Bocrouydo-EBponmedcKod naaTgopub) s3aBepUMIOChH OIAT-
(popMerHHM MArMaTMSMOM, KOTODHJ, NO-BUJMMOMY, MpOABMIACH oKoxo 900

MJIH,ZE€T TOMY Ha3aX. Torga BAONB TAYOMHHHX DASIOMOB I/IGBHHM O0Pa30OM
CyOLMPOTHOTO HPOCTMPAHWA BHEZDUIMCH MHTDY3WM CHEHWTOB, HEDEIMHOBHX
CHEHUTOB, rac0po ¥ NMEPOKCEHMTOB. B HAacTOAWeEe BPEeMA 3DO3MOHHHE cpes
3THX MACCMBOB IIOJ NOZME3030HCKOA NOBEPXHOCTBU COCTABAAET 0T 5 7o
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400 Kla. OH4 CHOOXHOI'O, KOJXBLUEBOr0 CTPOEHMA, KAK NPEaBUIOy MOJNMIHKIAY—
HH W TNOJMTEHHR W, KpPOMe TOI'0, pa3CHTH MHOI'OYAC/EHHHMA GoJee mo3A-
HAMM COpocaMi. MarwarTueckme NOpOAH OwJiM OMOJNOXEHH B 3aalbCKOM (ase,
KOTZa BHEIPUIMCH MHOI'OUMC/EHHHE AWK MMKDOCMEHMTOB W JIAMNPOQUpOB

M, NO-BMIMMOMY, TOI'O Xe BO3pacTa MHTEHCHMBHAR METACOMATHYECKAs mepe-
padoTKa NOPOA. 9TH NpPEBpaWeHMA CONPOBOKAANACH 00pasOBaHMeM BHCOKO-

M HUBKOTEMNEPATyPHHX KapGOHATHTOB.

BucoxoreunepaTypHue KapGOHATHUTH MPUYPOYEHH K HePeJMEDBHM CMEHMTEM,

B KOTOpDHX 00pasyor 30HHW MOWHOCTM OT HECKONBKMX 70 Colee ABCATKA
METPOB B BiAe WTOKBEDKOB, MHOTZA C Npe0lCi8jasMeM XMIBHHX (QOpM.
Cpez MHOTOYMC/EHHHX DA3HOBMAHOCTEH XMIBHHX KapOOHATATOB, B KOTOPHX
paHHNE 3THPHH-aNBOMT-NONAPATOBLE CMEHADTCA PASHOOOPA3HHLMM acCOoLHalN-—
fMM, COJepXauduM¥ NpPeKMyyecTBEHHO anbOMT W OOHYHHE KapOoHATH C OOAB—
mWod OpuMechs® (uwopdTa, Jouapura, LMPKOHA M LMDPKOHO/AMTa, DBANAMMTA,
oacrTHesuTa, NMPOXAOPA, peAKO3eMenbHHX QocfaToB, KaTanaeara, aHanbud-
Ma, CozanuTa, reMarTdTa U ZAp.

HusxoTesmnepaTyphue KapeGOHATMTH B OCHOBHOM LEMEHTHPYDNT GpeKydb nupo-
KCeHUTOB, OHM CJOXEHH TIABHHM 06pasOM HAIBUMTOM, aNBCUTOM, QUOOPATOM,
KOTOpHE CONpPOBOAAANTCH OepOaHKMTOM, [IMDHTOM, OHDDOTHHOM, CTPOHLBAHU-
TOM, XIODUTOM, TAJEHATOM, XAILKOMMPATOM, & TAKXEe LONOMHTOM, 0apdTOM
M pexe KBapUeM M KaOIMHATOM.

KULIKOV V.S.,RYBAKOV S.L.,Institute of Geology of the Karelian Branch
of the Academy of Sciences of the USSR,Petrozavodsk;BERKOVSEY A.N.,
CHEKULAYEV V.PB, ,IGGD of the Academy of Sciences of the USSRE,Lenin-
grad;KRESTIN E,M.,MGRI,Moscow}SIVORONOV A.A.,MALIUK B.IL,,State
University of Iwov,Ivov, USSR

GEOLOGY AND LIETALLOGENY OF THE ARCIHEAN GREENSTONE BELTS IN THE BASE-
LENT OF THE EA3T EUROPEAN PLATFORIM

Being confined to the axial part of the faat duropean platform, the
three major granite-greenstone areas (Karelian, Kursk and Srednedne-
provskaya) seem to be the relics of a single Archean megastructure
streching for over 2000 km from north to south, The greenstone belts
are composed of Archean (3.,I - 2,7 b.y.) rocks that belong to the
Lopian complex, the MNikhailovskaya and Konsko-Verhovtsevskaya series,
Tiie formation of the belts is due to the specific geodynamic regime
of the Archean lithosphere, This is reflected in the structure of
the volcanogenic-sedimentary terrains characterized by the following
three main types of sequence (from bottom to top): I) tholelite +
komatiite —»tholeiite + dacite ( ¥ andesite) —» dacite + andesite;
2) andesite ( ¥ dacite )— tholeiite ( ¥ komatiite ) —sdacite —»
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tholeiite —» dacite ( % sediments) : 3) tholeiite ( ¥ komatiite)
— rhyodacite —stholeiite —» sediments, Mafite-ultramafite
intrusions are typical of the.early developmental stages of the belts
whereas granitoid intrusions are characteristic of the late stages.
The volcanogenic-sedimentary ore genesis responsible for the forma-
tion of extensive astratiform pyrite and iron ore deposits was a
leading ore-generating procesa in the belts, Deposits of magmatic

( Ni, Co, Cu, Cr, Pt, Ti, V - in mafitea and ultra-
mafites) and hydrothermal - metasomatic ( Cu, Zn, Pb, Mo, Au,

rare metals related to_acid magmatism) classes are subordinate. Re-~
gional metamorphism contributed to the regeneration of stratiform
deposits,

KYIMKOB B.C.,PHBAKOB C.H. ,MHECTATyT recioram Kapeasckoro deimaina
AH CCCP,r.leTposasonck ;BEPKOBCKHM A.H. ,YEKVIAEB B.[. MITH

AH CCCP,r.Jenmurpan;KPECTHH E.M, ,MIPH,r.Mockpa;CHBOPOHOB A.A.,
MAICK B,H.,lsBoBCKEf rocyumBepcHATeT,r.J5ROB,CCCP

TEQIOTMA ¥ METAJOTEHAR APXRMCHAX SEIEHOKAMEHHHWK 1I0ACOB CYHIAMEHTA
BOCTOQUHO-EBPOIEACKOK [LIATQOPMA

K oceBoit wacTH fyEmameHTa BocTouHO-Epponeficko#t maaTdhopmu
OpAYDOYSHH TDH IJIABHHe TpaHHT-3eJIeHOKaMeHHHe odaacTi (Kapeisckas,
Kyperas ¥ CpeIHefHeNPOBCRasg), KOTOPHE, BEPOATHO, NIPEefCTABIADT codol
PeJMKTH eJmHO# apXe#cko# MeracTpyRTypH, TpoTATHBammelica B cyomepH-
IMOHAJHHOM HampaBJeHA® Ha paccTodAHMe Godee 2000 kM. 3esleHOKAMeHHHe
moAca B HUX CJIOReHH apxeftcwwmmm (3,I-2,7 WIH,JeT) nopoiam# JOmAHCKO-
To Kommiekca, MAXaiioBCKo# M KOHCKO-BepxomlleBcko# cepmit. Popmupopa-
HFe TOACOB OGYCJOBNEHO CHEIEIWIECKAM TeOIMHAMTISCKAM DEXUMOM apXeil-
cko#t /mTocepH. ITO HAIO OTpPaKeHHe B CTPOECHUA BYJIKAHOTEHHO-OCAIOY-
HHX TOJN, XADAKTeDASYDIMXCH TPeMA I'JABHHME THNSMA DasSpesoB (CHHAY
BBepx): I) TONEHT+KOMATAMT —s TOJEHTHIAIMT (+AHNESHT) —s IAIMT+AH-
Ie3HT; 2) aHme3dT (HAIMT) —» TONERT (+KOMATHET) - JAIMT —»TO-
JeHT - NaimT (tocamku); 3) TONEHT (+KOMATHHT) — DHOJALET —» TO-
JEeUT —» OCamkd, JIA paHHMX CcTagmit QopMApoRaHEs NOACOB THIMYHH MafnT-
yESTpaMafATOBHE HHTDY3ME, IA IO3NHAX - I'PAHATOMIHHE.

Bemyumy pynoreHepEDYHNEM IPONECCOM B NMOfCEX OHN ByIRAHOTEHHO-
ocalouHHf pyIoreHes, OTBeTCTBEHHHHE 3a HOpPMUPOBAHHE KDYINHHX CTpATA-
GOPMHENX KOJYEIAHHHX M ReJe30DYAHHX MeCTODORIeRm#. [omuMHeHHOe B3HA-
YeHMe MMeDT MeCTOPOXIeHHA marmaTédeckoro (Ni, co, Cu, Cr, Pt, Ti,V
B MafuraX @ yueTpamafETax) B IEIDOTEDPMANBHO-METACOMEBTHIECKOTO
( Cu, Zn, Pb, Mo, AU, pgnEEe MeTA/IH, CBASAHHHE C KWCJHHM MATMA-
TH3MOM) RJACCOB. [IpOIECCH DerMOHANEBHOTO MeTamopduzma CHocOGCTBO-
BaJ pereHepalli# CTPaTHPOPMHHX MEeCTOPOXRIeHMIA,
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KULISH E,A,,Far-East Scientific Research Institute of Mineral Reso-
urces of the Mingeo USSR, Khabarovsk, USSR

PRECAMBRIAN METAMORPHOGENETIC ORE FORMATION IN THE SOVIET FAR EAST

Precambrian formations of the North-Western part of the Pacific mo-
bile belt (the Soviet Far East) are diverse in ages, geostructural
situation and material composition (Aldan shield,Stanovaya and Sikho-
te-Alin folded systems,Bureinsky,Khankaisky,Eskimossky, Taigonossky
and other massives). A range of metamorphism manifestations is great
in forms,stages, in time and space, and that is responsible for the
presence of various genetic, mineral and chemical different-aged me-
tamorphogenetic ore formations in Precambrian complexes (iron, man-
ganese, titanium, alumina, apatite, graphite, quartz, phlogopite,mu-
scovite, boron, magngsium, copper, gold, lead, zinc, nickel, etc.),
Deposits occuring in the Archean formations are due to regional'meta-
morphism of granulitic and amphibolitic facies of moderate pressure.
Lower-Proterozoic complexes were metamorphosed under conditions of
amphibolite-greenschist facies of moderate (here,and there of high)
pressure and enclose metamorphosed, metamorphic and rarely ultramor-
phic deposits. Upper-Proterozoic strata contain metamorphosed depo-
sits in the places of manifestations of regional metamorphism of
greenschist-zeolite facies of moderate pressure,and contact-metamor-
phosed deposits - in the places of contact metamorphism near by gra-
nitoid intrusions,Stratiform concentrations of non-ferrous and preci-
oug metals are of great interest, these concentrations occur in Up-
per-Proterozoic complexes of the Southern and Eastern marginal parts
of the Siberain platform. Activization of rigid structures in the
fractured zones resulted in the development of occurences of mineral
deposits, that appeared under regressive alkaline metasomatosis and
hydrothermal metamorphism, Higher concentrations of matter accumula-—
ted in Precambrian in the period of the forming of sedimentary,volca-
nogenic-sedimentary and magmatic rocks are the main constituent of
me tamorphogenetic deposits, Metamorphogenetic minerageny is characte-
rized by multi-staged development (several productive epochs) and by
"through" polygenetic concentrations of elements (iron, manganese,
aluminium, phosphorus, titanium, gold,etc.). The characteristic fea-
tures of ore specialization of the oldest complex made it possible

to define this region as the Far-East mineragenetic section of the
Pacific Precambrian mineragenetic belt, where morphogenetic ore for-
mation plays an important role.
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KMl E.A., JaisHeBOCTOUHHE HaydHO-ACCJeN0OBATENBCKAR WHCTATYT MHHE-
PANBHOTO CHphA Mmureo CCCP, ladapomck, CCEP

METAMOP@OTEHHOE PYJIOOEPASOBAHME B JIOKEMEFMM JAJNBHETO BOCTOKA CCCP

Joxemépriickie 06pa30BaHUA CEBepPO-3aNaIHOTO CeKTopa THXOOReAHCKOT'O
nojewEHOTO mosca (Jaumpmmit Bocror CCCP) pasEooGpasHH IO BO3pAacTy,rec-
CTPYKTYDHOMY IOJIOXSHED ¥ BeMeCTBEHHOMY cocTaBy (Anmamckmit mmT,Cramo-
Bag ¥ CHXOTS-AIMHCKAS CKIANYATHE CHCTeMH, BypemHckmit, Xawraficimit,
ScxkmMoccrmii, TaliroHocckuit ¥ Jp.MaccrEn). KpaftHe IMpox CHEKTD IpOSB~
JeHRA MeTamopfEsMa IO BEIEM H CTENeHsAM, BO BPEMEHH M IPOCTPAHCTBE
9T0 OCYCJOBWIO HAIMuYMe CPeJd KOMILIERCOB NOKeMODHS MEOT'OOCPA3HOTO B
TeHe THYeCKOM,MAHE DAJIGHOM B XEMHYEeCKOM OTHONEHWH PasHOBO3PACTHOTO Me-
TaMOPPOTEHHOTO DYHOOCpA3ORaMA (XeJes30, MApraHel,THTaH,TMHO3EM,als-
THT , 'PaduT , KBAPII, (MIOT'OMAT , MyC KOBRT ,MATHAT , 60D, Me Ib , 30JI0T0, CBHHEI,
I¥HE,HARSIh B OD.). B apxeficxux fopMammaxX pasBHETH MeCTOPOXNCHMA, AB—
JIAIHeCcH pPe3yJbTATOM DeIHOHAJNBHOI'O MeTaMoOpimsMa M yJIbTpaMeTaMmopims-—
M2 IpaHyqETOBOH B amfmGomroBoft Qarmit ymepeHHOTO IaBneHWs. KommwiercH
HEEHEeT'O NPOTEpP030s MeTAMODJMB30BAHH B YCJOBEAX aMimOo/MToBO{-3elero—
cnamnesoft darmn yMepeHHHX (MecTaME BHCOKMX) JABJeHME H BMEMANT META—
MOpJM30BaHHHE , MeTAMODIMYECKHE, DeEe yIbTpaMeTaMODIMUeCKEE MECTODOX—
Iemns. ToJmu BEDXHETO MPOTEPO30A B MECTAX NPOABIEHHA DETHOHAJNBHOTO
meTaMopfmsmMa seJeHOoCJaHIeBO#-11e0/MTOBOY (ais yMePEeHHOI'O JABJISHHA
HecyT MeTaMop{H30BaHHHE MECTODOXISHAA, & B MECTax KOHTAKTOBOTO MeTa-
wopi®sMa BOJM3H I'PAHMTOHIHHX HHTDYSHE - KOHTAKTOBO-MeTaMopim30BAHHHE
MecTopoxneHEua. Oco00 HMHTEpeCHH CTPATHfOpDMHNe KOHNEHTDAIME IBEeTHHX X
OJarOPONHEX METALIOB, OTMEYEeHHHE B BepPXHENPOTeDO3OHCKEX KOMILISKCAX
DEHOTO B BOCTOYHOrO olpamuemms CmOmpcrofi mnardopmi. Kar pesynnTar
AKTEBABAIMA XEeCTKMX CTPYRTYP B BOHAX DASJOMOB DA3SBHTH 3ANEXH I0Je3~-
HHX MCRONAEMHX, BOSHHMKINX [PY PEIDECCEBHHX MEJOYHOM METacoMaTo3e H
TRIPOTEPMATHEHEOM MeTamopfmaMe. OCHOBY MeTaMOopPOTeHHHX MECTOPORIEHMH
COCTRRIANT NORHNEHHHE ROHIEHTDAIMM BEleCTBA, HAKOIVIEHHHE B JOKEMODHH
IpH POPMAPOBAHME NEPBHYHHX OCANOYHHX, BYJKAHOT'@HHO-OCANOYHHX ¥ Mar-—
MaTHYEeCKHX NOpoX. MeTamopforeHHO# MEHepaTeHMA XapakTePHA MHOIO2TAI-
HOCTE (HECKOJBRO NPOIYRTHEHHX SMOX) ¥ "CKBOSHO#" XapaKTeD NOJMIEHHHX
KOHIeHTpaImE pAIA 57eMeHTOB (Xeseso, mapramer], amoMuxEii, focfop, TE-
TaH, S0JOTO ¥ Ip.). OcoGemHocT: DymHo#l chnergaN®3aiyy IpeBHefmmX KoM-
IJIEKCOB ONpeNeliAlT DeIMoH Kak JAJbHeBOCTOUHHHE moxeMmOpuitcxmit muHepa-
reHmvecKut cexTop TMXOOREAHCKOTO IOKeMOPHHACKOTO MUHEpDATEeHAYECKOIO
noAca, B KOTOPOM CYHMECTBEHHYD pDOJIB EIpaeT MeTamopdoreHHOE pynoolpa-
30B3HAE.
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EUSHEV V.G. ,GABOV N.F., Geological Institute of the Buryat Branch of
the Siberian Division of the Acad.of Sci.of the USSR,Ulan-Ude,USSR

ECLOGITES OF THE SOUTH BORDER OF SIBERIAN PLATFORM AS INDICATOR ‘OF
ANCIENT SUTURE ZONES

For a long time eclogites, especially in association with blueshi-
sts and lowsonite-bearing rocks were supposed to be of young age.
Only 20-25 y. ago there were proved occurences of significantly
older eclcgites with isotope ages about 1800 m.y. and even more,
in high-graede metamorphics.

Belogites of this kind (e.g. in Northern Kazakhstan and Northern
Transbaikalien) occur as layers up to 300 m thick, lenses, boudins
and small massifs that are in most instanses gradational and in
equilibrium with the surrpunding shists and gneisses of amphibo-

lite - granulite facies.

Eclogites of all ages from Precambrian to Tertiary indicate a high-
pressure origin but a wide range of temperatures which are charac-
teristic for suture zones similar to junctions of ocesn- continent
type. The existence of the eclogite-gneiss series in in the South
Border of the Siberian Platform is of great importance for paleo-
metamorphic and paleotectonic reconstructions. In details it is
demonstrated on the example of the Northern Transbaikalian.

The eclogites and zoisite-bearing rocks must substitute blueshists
and lowsonite-bearing rocks at depth and then remain stable up to
amphibolite - granulite facies levels. Moreover eclogites may also
substitute chemically suitable rocks of the former metamorphic se-
ries under relative low-temperature - high-pressure conditions of
superimposed metamorphic events.

The existence of eclogites and of eclogitic shists together with

high-pressure granulites may be regarded as indication of ancient
suture zones which provided high pressures necessary for eclogite
formation. This is in good agreement with previous assumption that
first suture zones appeared in the Early Proterozoic thus indicat-
ing the very importent change of the Archean tectonic style to the
regime of mobile belts, with primitive subduction zones marked by
eclogites. The fixed by ophiolites suture zones similar to Fhane-
rozoic ones appeared on the borders of the evolving mobile belts
only at the end of Riphean.
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KYUEB B.T'., 'ABOB H.®.,eosornvyecknil MHCTHTYT BypaTcKoro QmimaJa
Cmoupcroro ormeaeHus AH CCCP, r. YaaH-Yms, CCCP

SKJIOTVTH KEHOT'0 OBPANIEHWA CHBIPCKON IJATPOPMH KAK IOKABATEID
JPEBHMX WOBHHX 30H COYIEHEHMA

llosroe BpeMf Npeflojaralock, YTO SKJIOIETH, OCOCBHHO B acComMalpy ¢
IaayKolaHOBEMY CJAHIAMA M JABCOHATCOIESDEAIMMA IODPOLAMHA, HMEDT MOJIO-
no#k BospacT. Toxero 20-25 Jer Hasaq OHJM BHABJEHH 3HaWMTeJBHo GoJee
IpeBHUWe SKJAOTMTYF C H30TONHHMA Bo3pacTamd nmopamka 1800 MiH. ZeT X
Jaxe IpeBHEE CpelM TI'JIyCoKoMeTaMopin80BaHHHX MOPOJX.

ORJIOTETH JaHHoTo THna (HampmMep, B CeBepHoMm Kasaxcrane m B CemepHoM
3adaiiranse) 3azerawT B BHAE NJACTOBHX TeJ MOIHOCTHD Ho 300 M, JMHB,
OyIMH 2 HeGOoJALIMX MaccHMBOB, KOTOpHE B GOJEIMHCTBE CIy4YaeB OGHApy®A-
BapT NOCTENeHHHe NMEepexofH X DaBHOBECHOCTE C OKDYRADIMMMA CJaHIaMd |
THelicave amimGo/MTOBO# MM TpaHyMTOBOA (armil.

OKJIOTHTH BCeX BO3PacTOB, OT NOKEMODUHA HO TDETHUHOI'O, ABJSOTCH NORa-
3aTeJAMM BHCOKMX JaBJeHM#l B MOMEeHT oGpa30BaHMA OpH IMPOKAX Kojeda-
HUAX TeMIepaTypH, 9YTO XapakTepPHO IJAd WMOBHHX 30H COWIEHEHHUd, IOoK0G-
HHX CYmecTBYDIMM 30HaM COYJEHEHMA THUNA OKeaH — KOHTHHeHT. Hamume
SKJOrUT-THelicoBuX cepuift B mmHOM oGpamieHAM CHOHDPCKOM naardopMH HMe-
eT Coiblioe 3HaYeHMEe IJig NajeoMeTamMopiMyUecKUX M NayeoTeKTOHNYeCKAX
pexoHcTpyximit. IIompo0HO 3TO MJUMCTPUDYeTCA Ha npumepe CepepHoro 3a-
Oallkaysd.

OJEJIOTUTH ¥ LOM3ATCONEDKANME IODONH [OJXKHH 3aMemaThs TiayrojanoBHe
CJAHIH ¥ JABCOHMTCOLEpXalfe INOPONH Ha TJIyCHHEe X 3aTeM OCTABATECA YyC-
TOAMMBHMM BIOJIOTE IO YPOBHA amjucomToBoll - rpanyymroBoit Gammii. Bo-
Jlee TOro, IKAOTWTH MOrYT Tawke 3aMenaTh COOTBETCTBYWIME II0 XAMUASMY
OOPOIH NPeRHMX MeTaMmopimdecKMX TOJI[ MNpPM HAJOXEHHNA MeTraMmopduama B
YCNOBAAX OTHOCHTEJEBHO HU3KUX TEMIepaTyp U DOBHUWEHHHX IaBieHui.
CynecTBoBanne SKJOTHTOB B 3KIOCMTOBHX CJaHIEB COBMECTHO C TpaHym-
TaMi BHCOKHX JABJESHUIF MOXeT pacCMATpUBATECH KaK CBAIETENBCTBO Cylie-—
CTBOBaHUsS IPeBHUX WMOBHHX 30H COWIEHeHMsd, B KOTODHX BO3HMKAJWM BHCO-
Kie JaBJeHUs, HeOOXommMHe Iid QOPMMDOBAHES SKJIOTUTOB. ITO COTJACY-
eTcA C paHee BHCKA3aHHHMU [OPeNIOJOXEHUAME O TOM, YTO MOBHHE 3O0HH
COYJieHeHHs BlepBHe MOSBUJMCE B DAHHEM IIpoTepPo30e, IHAMeHys coloi
OYeHb BaxHHi Dy0ex - CMeHy apxediCKoro CTAJIA TEKTOHMKA DeXUMOM IOI-
BHEHHX NOACOB C eme INPAMUTEBHHMH 30HaME CYOCIYKIMH, ONO3HABAEMH-
MA 10 sRjoruTam. lloBHHE 30HH COWIEHeHNHA, MRCHpyeMHe IO oOfmoJmMTAM,
7 gocTaTodYHO CXofHHe ¢ (JaHepozolicKMME, NOABMJMCEH IO KpasM PasBHBAB-
IMXCA DOIBUXHHX IOACOB TOJIBKO B NMO3IHEM pujee.
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KEETOHE [ETP, TeomnnycTpus,llpara, Yexocaorakus
POIL [IOKEMEPUA B METAJUIOTEHMW YEIICKOT'O MACCHBA

He Tax maBHO GOARNAHCTBO DYIHHX MecTOpoxmeHm#f Yemcroro macchmBaccusa
CUUTANIOCE MPONYKTOM BapUCCKOA MeTannoreHuueckoit amoxu. K Gomee ppes-
HMM MpUHALJIeXaNH JWIb NMpoTeposoficKne xonuenaHHHEe MecTODOXIEHUA W
paHHenaneo3oiickue OcajouHHe XejesHwe pyfAs. Bojlee MonompMM cuMTaNMCh
JMIb PYNONPOARNAEHWA B TPETUUHWX BYNKAHHTEX.

Tonvko B 60 - x rouax BHAeNeHa HOBAA BAXHAA 2M0Xa8 ME3030ACKOro BO3-
pacTa, KOTOpas XapakTepusyeTcs MecTOpOXNeHUAMH (uoopHT-GapdTOBEX W
nonuMeTannuueckux pyn (Baxeuex, Jermepciu, XpT) B cerepo-3anagHoil u
ceBepHO! uyacT Yexun.

B nocnenHee Bpems Ha ochoBe pa6oT Pyca, Iloy6w, Mopaeka ompenerneHo
Gonbilloe 3HaueHWe npeBHel KANOMCKON# meTannoreHuueckolt smoxw nna dop-
MHDOBaHUA pynHoro morehuuana Yemckoro maccuesa.

Hacrosmpe pesynbTaTH MOKa3HBANT, UTO OPyNEeHEeHWe BCTPEUaeTCA B JBYX
OCHOBHWX TUMax: a) cTpaTudopMHOe opyneHenwe B HOKeMOpMitCKMX mOpopax,
KOTOpO€ OOWKHOBEHHO ACCOIMPYeT C CyOMADWHHHM ByJNkaHW3aMoM (GapuToBbE
¥ MONMMETANNMUeCKUe pyau); 6) JpepHee OpyJEHEHWe, KOTOpOe UYaCTHUUHO
MEepe0TNAOKEeHO B BapUCCKON MeTaanoreHuueckol smoxe (Au-OpymeHeHRme M
MoNMMETANTMUECKOe OpyneHeHue Tuma KpruxaHosuie).

Vimewnmecs peaynbTaTH pasBefOuHHX PafoT CBANETENBCTBYNT O HEOOXOIAMO -
CTH MepeclieHkn BarNANOB ¥ OONbUOM 3HaUEHWH [OKeMOpUACKOIo OpyneHeHWs .

LAAJOKI, KAUKO, University of Oulu, Oulu, Finland

EVOLUTION OF THE PRECAMBRIAN SEDIMENTATION AND VOLCANISM IN
FINLAND

From the point of view of exogenic geology, four main Precambrian
evolutionary stages can be established in Finland: 1) Late
Archaean (Presvecokarelidic) greenstone-schist evolution on an
unknown basement, 2) At least four cycles of Early Proterozoic
(Karelian) continental-epi/pericontinental sedimentation and
volcanism on the cratonized Late Archaean basement. 3) Early
Proterozoic (Svecofennian) eugeosynclinal evolution west of, or
in part on the Late Archaean basement and its cratogenic cover.
4) Middle-Late Proterozoic continental sedimentation on the

stabilized Early Proterozoic (Post-Svecokarelidic) basement.
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LAZKQO E.M. ,SIVORONOV A.A.,LYSSAK A, M. ,Ivov State University,
Geological Faculty , Ivov, USSR

THE PROBLEM OF RELATIONS OF GRANULITES AND GRANITE-GREENSTONE
TERRAINS

I. Relations of granulite and granite-greenstone complexes are tra-
ced out in two geological situations: I/ in marginal zones of gra-
nulites and greenstones joinings, 2/ within granite-greenstone ter-
rains, where monofacially metamorphized granites and gneisses of an
amphibolitic facies include granulitic blocks. Relations of the
first type are observed: in the southern part of Dharwar granite-
greenatone Tegion /South India/ in the zone of its joining with the
condalite-charnockites province; in the south-western part of Yil-
garn granite-greenstone region /West Australia/ on the boundaries
with a large granulitic massif; in the western part of the Aldan-
Vitim shield /the zone of Chara-0Olekma granite-greenstone region
joining with the Aldan crystal massif/. Relations of the second ty-
pe are known in a lot of granite-greenstone terrains, especially in
the Superior Province /South Canada/, in Finn-Karelia and Middle
Dnieper Area.

2+ In spite of the complex history of tectonic and metamorphic pro-
cesses in the regions mentioned above, it is possible to determine
everywhere through geological correlations more ancient age granu-~
lite complexes in relation not only to greenstone structures but to
their foundetions as well.In all cases marginal parts of granuli-
tic regions and blocks bear indisputable features of later metamor-
phic influence and deep structural reconstructions which are syn-
chronic with the process of granite-greenstone terrains formations.
3. Seismic analysis show trat granite-greenstone regions are cha=-
racterized by the presence of a layer of hightened speeds in the
lower horizonts of the earth crust, physical characteristics of
which are close to those of granulites. This layer spreads from the
Conrad boundaries to the Mohorovicich division.

IA3BKO E.M., CMBOPOHOB A.A., JHCAK A.M., JisBOBCKMIt rocynapcTeeHmuft
yBREBepcuTeT, rsoafax,- r. lessos, CCCP

K NMPORIEME COOTHOWEHWA TPAHYJMTOBHX M TPAHUTO-BEJEHOKAMEHHAX
OBJACTEA

1.CooTHOWGHAA I'DAHYJIHTOBHX H IPAHATO~38H6 HOKAMEHHHX KOMILIEKCOB
OTMEYalTCA B ABYX I'eONOUMYECKMX OOCTAHOBEAX: I) B NPEKOHTAKTOBHX
30HaX CO4YJIEHOHEA I'DAHYJATOBHX 4 T'DAHUTO-36JeHOKAMEHHNY o0jacTeft n
2) BHyTpHE I'DAHATO-38J6HOKAMEHHHX oOnacrelf, rne cpem# MOHODAURANE-
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HHX MeTaMopEeoBaHHHX B yclopEax amfadonuropo#t daumm rpasEro-raeft-
COBHX OOpasoBaHEl QyAnamedTa 36JIEHOEAMBHHHX NOSCOB HAXONATCA INHOH
rpasyngTop. COOTHOWSHEA NEPBOr'O THNA HAGNDIADTCA: B DXAOK 4acTH
llapeapcroft TIpaEATO-3eneHOKaMeRHOR odnactE (IxHas Manma) B 30

g8 COY/IEH8HAA C KOHJANUT-48DHOKHTOBOR npopmAnmef#; B mro-zamansoft
gacra Huwirapackof rpaunTo-sesenoxaMmendofft odmact (3anamsas ABcrT-
pandA) Ka I'paHHTe ¢ KPYIHHM I'DAHYJIETOBHM MACCHBOM; B 3amAandoR wac—
TE Annaso-BarEMCEOro wETa (308a codneHesus Yapo-Oiexmmnckoft rpamm-
THO-38JIBHOKAMEHHOR 00nacTd ¢ ANNAHCEEM EDHEOTAILIAYECKAM MACCHBOM).
COOTHOMEHEA BTOPOr'O THIA H3BSCTHH BO MHOI'EX IDE8HHTO-38J18 HORAMEH-
HEX O0JACTAX, HO OCOGEHAO OTYETJHBO NPOABAEHH B NDOBRELNE ChDmepHE-
op (ixsaa Kasana), B QesHo-Kapeascxof ® CpefrenpansenpoBcKoft odaa-—
0TAX.

2, HecMmoTpA Ba CAOKHYD ACTODHD TOKTOHNYECKEX H M6TamopdEyeCKEX
IpOUECCOB B YKA3AHHHX DerHOHAX, NO I'8OJOrHYSCKEM COOTHOWSHEAM BOD—
Ay yAaeTod yCTAHOBATE (OOJes, qpeBHEE BO3DACT I'pAHYIANTOBHX KOMILIEK-—
COB He TOJHEO N0 OTHOMEHHD K 38JIEHOKAMEHHHM CTDYETypasm, HO H HX
$yanamesTy. Bo BCex oxyvaAX KpaeBHe YACTH I'DARYJNTOBHX oCiacTeld m
raud BeCyT ABHHS NpH3HARA Gojee nosusero smeTamopfEveckoro Bosnefi-
CTBUA B I'NYOOKMX CTPYKTYPHHX NMEDPECTDOEK, CHHXDOHHHX C HPOL@CCAMH
$opMEpOBAHMA IDAHATO-3eJE8HOKAMBRENX OCnacTelf.

3. CefticMEdecKM® HCCJASHOBAHEA NOKASHBADT, 9T0 I'DAHATO-38JA8HORAMEH—
HHe OCJACTH XapAKTEDH3YOTCA HANEIEEM B HEXAHX TODHSOHTAX 3eMHOR
XOpH CJOA NOBHMMeHHHX CROpocTeft, QU3EUECKHe NApaMeTpH KOTOpOro Oiam-
SKE K rpanyiuTam. Jdror ciolt pacmpocTpanseTca or rpasmm Kospana no
paanena Moxopopmamda.

LESHER C.M.,Univ. of Toronto, Canadaj GROVES D.I.,Univ. of Western Australia
CONTROLS ON THE FORMATION OF ARCHAEAN KOMATIITIC NICKEL SULPHIDE DEPOSITS

Archaean Fe-Ni-Cu sulphide deposits associated with rocks of komatiitic
affinity may be divided into three general types: 1) stratiform,
massive-disseminated sulphides hosted by linear, cumulate komatiite lava flows
(e.g. Kambalda), 2) strata-bound, coarse disseminated to massive sulphides hosted
by cumulate komatiite bodies possibly near volcanic vents (e.g. Damba-Silwane), and
3) fine disseminated sulphides and more restricted massive sulphide lenses hosted
by intrusive komatiitic dunites {(e.g. Mt Keith), These deposit types represent a
continouum of environments of emplacement from distal volcanic through proximal and
near-vent to subvolcanic.

On the basis of field relationships and geochemistry, the sulphides in these
deposits are considered to be of magmatic origin. Previous models for their
formation suggest defivation directly from the mantle, but high temperature
komatiitic melts generated by high degree partial melting or sequential melting of
mant le source rocks are unlikely to be sulphur-saturated in the source region or to
remain sulphur-saturated during ascent. Furthermore, limited but detailed
petrographic and geochemical studies indicate that the cumulate rocks formed at
least in part by in situ fractional crystallization of olivine in & coatinually
replenished system (e.g. lava conduits, feeder sills), not simply as
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statically-emplaced olivine-komatiite, crystal-liquid mushes. There are physical
problems in transporting dense sulphides in low viscosity komatiitic magmas. The
temporal concentration of nickel sulphide deposits in the late Archaean-early
Proterozoic has been previously attributed to progressive sulphur depletion in the
mant le with time, but this not consistent with their paucity in early (3.3-3.0 Ga)
Archaean greenstone belts nor with observations that many modern basalts are
sulphur-saturated on eruption and that many upper mantle ultramafic nodules
(residua of partial melting) contain sulphides.

It is more likely that the enhanced sulphur contents of these mineralized
komatiitic magmas is due to introduction of crustal sulphur during emplacement of
the magmas, the textures of the ores representing variations in i) the mode of
emplacement and assimilation, ii) the volume and sulphur capacity of the magma and
iii) the timing of sulphide separation and opportunity for segregation. For
example, local assimilation of sulphidic sediments by thermal erosion beneath
narrow lava conduits, such as interpreted for the Kambalda deposits, would result
in more extensive sulphide separation and segregation prior to crystallization of
the host unit =- resulting in massive ores. In contrast, assimilation of sulphidic
country rocks during intrusion of a larger komatiitic dunite body may not induce
sulphur saturation immediately and sulphur separation could be delayed until late
in the crystallization history —— resulting in disseminated ores.

A fundamental aspect of this model is the coincidence of cumulate komatiitic
hosts and sulphidic country rocks, the former representing a source of heat for
assimilation (a consequence of lava/magma replenishment) and of ore metals, and the
latter a source of sulphur. Certain rift-phase greenstones (e.g. Norseman-Wiluna
Belt) appear to have formed in deeper water under conditions of greater extension
than other platform-phase greenstones (e.g. Barberton), and therefore represent the
most favorable tectonic environment for both rapid emplacement of komatiites and
accumulation of sulphidic sediments. Variations in the degree of extension along or
within the rift and/or tectonic timing of emplacement may influence the mode of
emplacement of the host and therefore the type of deposit.

IE 3Yil BATB, MacTuryr Hayk o 3emae, Xauo#, CPB
JOKEMEPHACKUE CHKIAJYATHE KOMIUIEKCH KT'0-BOCTOYHOU A3MM

Uro-BocrouHan Asif sSaHMMAET NPOMEXYTOYHO® OONOMSHHE MEX]Y CEeBEpHHM,
NaBpasdACKEM, M DXHHM, TOHIBAHCKMM, pAZaMd ZpeBHMUXx mrardopu. B ee
Opejelax paclozaranTCd Pa3HOMACHTaCHHE peHHEeROHIEHCHDOBaHHHE GJOKA
KOHTMHEHTANBHOM 8eMHOH KOpH, OpEACTABIEHHNE CHIAZYATHMA KOMIIEKCAMA
LOKOMODHUCKHAX MOABMEAEHX MOMCOB M MX MEJaHOKDATOBHM (yHZAMEHTOM.

o HOBelmMM A3HHHM fpeBHEANMMM KOMIIEKCAMM 3J6Ch ABIAKTCA apxefckue
00pasoBafuf, COCTOAWME M3 IPAHYyAMTOB, THEUCOB M OCHOBHHX KPHCTANIH-
YOCKEX CIAHLGB, KOTODH® HAXOJAATCH HA TpAHYAMTOBOK CTYNeHW DETHMOBSJNB-
HOTO MeTaMOp@HaMa M HCOHWTANM MHPMATMTUZALMD M TpPaHATM38LMO. JTH KOM-
IIEeKCH CHABHO ZHCIONMpPOBAHH ¥ 00pasyor ZpeBHuit JyHzament HKaraicko-
BrerHaMckoro KpaToHa ¥ WHZocHERACKOTO M llaHCKOTO MACCHBOB.
HEXHEnpOTEepO30ACKME KOMIISKCH OTIMYADTCHA OT ApXefCKMX NOBCEMECTHO
NpPOABJGHHHM MANOTAYOKHHHM 30HANBENM METAMODPM3MOM B WMPOKOM JMANa30-
He TeMmeparyp M pasHoo0pa3des (QOPMAIMOHHOI'0 COCTaBa MCXOZHHX HOPOZA.
Ose s3aKnoyapT B cefe 00pa30BaHMA OKEAHMYECKOH CraZidu, CEpMA HAYANE-
HOH crajud DACKPHTHA OKSAHWUBCHMX CTDYKTYD, HOMINEHKCH I€pexXonHOM
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| crajMu, BKMOYADUME OTAOKEHWA BHYTPSHHAX NpPOTWGOB MPOTOKOHTUHEHTE,

uenpda, CKIOHA, OCTPOBHOLYEHHX CEDHH, a Takke pasiuyHHe MarMaTuyec—
' K#E 00pasOBaHMA,
Ana pupedCKMX KOMIJIEKCOB XapaKTApPHH 6me Oonbmee pasHOoOGpasue B OTHO-
LeHun HOpPMANEOEHOTO COCTABA CAArALINMX UX NODPOA,CTeIeHM PEIMOHANBHOID
uerauopfuaMa ¥ BHCOKAA JudQepsHURALMA TEKTOHMYEGKUX OOCTAHOBOK, OTpa-
#anuux Baxdhe OCOOBHHOCTM NEPEIOMHHX MOMEHTOB B X076 23BONNUMA DETH-
DHA: (OPMMPOBAHME HOBOJ KOHTMHEHTANBHOJ HODN ¥ 3aJ0X8HME HOBHX Ieo-
CHHEJIMHAMBENX CUCTEM Heorsd,
Ananu3 Mcropyu¥ QOPMMpOBAHMA W SBOIDOMA CTPYKEYP AOKEMOPMACKMX KoM-—
nagkcop LUro-Bocrounoi Asmy nosBONACT HAMEYHTEH paHHUE CTAZMKM 3an0Me-
HAS ¥ OOUYW MOZEdh Pas3BMTUA KPYyNHEWAMKX NOABUEHHY HOACOB NAAHETH —
TuxookeaHcKoro ¥ Cpeim3eMHOMOPCKOTD,-4T0 OYEHB BAKHO ANA NOHUMMAHHA
TEHTOHMYBCKON HPUDOZN PAaccMaTDHBAEMOH TOPPUTODMM.

LU SONGNIAN, Tianjin Institute of Geology and Mineral Kesources,
Chinese Academy of Geological Sciences, Tianjin, China;
GAO ZHENJIA, Xinjiang Bureau of Geology, China

PROTEROCZOIC DIAMICTITES IN CHINA

The Profzrozoic Eon in China is tripartite. The Early Protero-

zoic is bracketed between 2500 Ma and 1900 Ma. The age of boun-
dary between the Middle and Late Proterozoic is fixed at about

1000 Ma. The age of the upper boundary for the Late Proterozoic
is inferred to be of 610 Ma.

There are many reports on the Proterozoic glacial deposits in
China. The metamorphosed diamictites from the Early FProterozoic
Huto Group in Shanxi Province was first recognized as tillite by
Wang Yuelun. In northwestern Jiangxi, the low~grade metamorphosed
diamictites from the Middle Proterozoic Shuangjiaoshan Group have
been found more recently. These diamictites may be related to
glaciation or mass flow in their origin. In North China, there
are diamictites consisting almost completely of gherts, which are
corresponding to the Late Proterozoic Qingbaikou System and used
to be considered as tillites, but they are nonglacial deposits.

The undoubted glacigenic deposits are developed within the

Sinian System, which comprises three ice ages, in ascending order,
as the Guocheng, Nantuo and Luoquan Ice Ages. The time range be-
tween the Guocheng and Nantuo Ice Ages is of 740 Ma to 700 Ma. The
Luoguan Ice Age is roughly referred to be of 640-580 Ma. The
glacigenic deposite of the Luoquan Ice Age are widespread and

are of great importance for stratigraphic correlation and for
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the study of the evolution of Earth's crust in Late Proterozoic
in the northern part of China.

B.MAHABALESWAR and EUNUSE AKON, Department of Geology,
Bangalore University, Bangalore, India

GEOCHEMISTRY OF BANDIHALLI ASSOCIATION - AN ARCHAEAN HIGHGRADE
COMPLEX OF KARNATAKA CRATON, INDIA

Bandihalli association is characterised by an interesting sulte of
rocks which include amphibolites, metapelites, calcsilicates, iron
formations, quartzites and ultrabasic pods and sheete represented

by actinolite schists. The whole sequence is intruded by quartzo-

felspathic gneisses,

Chemical studies of the metasediments indicate that they are pro-
ducts of metamorphism of a series of sediments, namely, shales,
dolomitic limestones and silica enriched ferruginous sediments,
which inturn are derived from a mixed source predominantly con-
gisting of basic rocks with subordinate amounts of granitic mate-
rial. Chemical characterisation of amphibolites using major and
trace elements has shown that they are oceanic tholeiites, The
Fe-enriched fractionation pattern of these amphibolites do not sug-
gest komatiitic chemistry. Though the actinolite schists h;ve com-
positions similar to basaltic komatiites, the petrologic and tex-
tural evidences and their non-chondritic nature do not permit them
to be designated as komatiites, They are cumulates and their koma-
tiitic affinities may be due to crystal accumulation, The chemical
composition of the quartzofelspathic gneisses reflect thelr gneis-
ses reflect their granodioritic nature and calc-alkaline affiniti-
es. The chemical characteristics of Bandihalli association as a
whaole, indicates that they are not true greenstone belts, but are
akin to the supracrustal suites of other Archaean highgrade terra-
in.

MAKHTAEV 1,V., Krasnoyarsk Institute of Non-Ferrous Metals, Geo-
logical Department, Krasnoyarskj

SHCIERBAOV I,B., Institute of Ceochemistry and Physics of Kine-
rals of the Ukr SSR Acad. of Seci., Kiev, USSR

VARILTY OF PUIROGRAPHIC TYPN3 OF PRICAUBRTAN UITRANETALORPHOGINIC
GRANTTGIDS A3 A RESUIT OF HLTERCGENTITY OF CRUSTAL SUBSTRATUM I
TILZ CCURSLE OF GRANITE FCRUATION

G.Read’s concept about the granitoid series (authochtonous, para-
authochtonous and allochtonous) is well applied for Precambrian
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ultrametamorphogenie granites, There are three petrochemical types
of granitoids peculiar to each of the above series, i.,e.: (1) high
alumina granites containing cordierite, sillimanite, garnet and
muscovite; (2) moderately aluuinous granites with hypersthene or
biotite; (3) calcic granites with hornblende or diopside, Other
granite types (hastingsitic, tourmalinic, topasic ones, etc.) are
exotic, The above mentioned data are well known but not suffici-
enfly appreciated.

Qur data from the Ukraine and Taymir show that granitoids of the
three types form parallel series resulting from transformation of
metamorphic rocks of a definite initial composition. High alumina,
moderate alumina and calcic granitoids result from metapellites
(apopellitic isolithogenic range), metagreywackes and metabasites
(apobasitic isolithgenic range), correspondingly.

Alevropellites, gweywackes, basites (or marls) are most typical of
geosynclinal strata, Granitoids formed due to ultrametamorphism of
these rocks appear to be common here., Analogous picture must be ob-
served in ultramctamorphic granitic series of other regioms both
in Precambriam and Phanerozoic series, The criteria for referring
these granitoids to certain isolithqgenic ranges are as follows:
the set and composition of petrogeniec and accessory minerals, bio-
tite composition, petrochemical and geochemical features of the
rocks, Peculiarities of the initial substratum define the metallo-
genic specialization of granitoids. So, tin, thorium, rare earth
are usually associated with apopellitic granites; tungsten, molyb-
denum, phosphorus are assotiated with apobasitic ones, ete. But in
this relation granitoids of rare (exotic) ranges are of most in-
terest,

MALIAEB 1.B,, KpacHOApcKAm# MHCTATYT LBETHHX MET&LIOB, reoiadax,
r.Kpacsoapcr; WEPBAKOB M.B., MHCTATYT reoxmumd B QASHKEA MEHEDANOB
AH YCCP, r.Kuem, CCCP

PASHOOBPASHE METPOIPACAYECKAL THIIOB AOKEMEPHICKUL
YIbTPAMETAMOPQOTEdHHX [PAHUTOMIOB AKX CIEIACTBAE HEOJHOPOLHOCTH
KUPOBOI'0 CYSCTPATA T'PAHWTOOBPA30BAHMSA

K 7zoxemMGpnifckuM ynsTpaMeTaMOpHOTeHHHM TDaHATAM XOpouwo NpPUNORAMA KOH-
uenmua I'.Puza o cynecTBOBAHMM TDAHMTHHX cepuit, BRINYAOIMX &BTOXTOHHHS,
NApaaBTOXTOHHNE ¥ ANNOXTOHHHE TIpanuTouzs. OCmemsBecTeH, HO HE NONYUMI
TON®HON OLEHKM,TOT (aKT, 4T0 B Kamzofft 3 cepuit HauGonee OGHYHH TpH
NeTPOXVMIYECKUX TANE TPAHUTOMZOB: I) BHCOKOTIMHOSEMUCTHE C KODAMEDH-
TOM, CHJANMMBHUTOM, TDAHATOM HIN MyCHOBMTOM; 2) YMEpEHHO TIMHOB3EMUC—
THE ¢ TUNEDPCTEHOM MIN GMOTUTOM; 3) KaNbIMEBHE C-POroBOit oOMaHKOR MM
AvoncunoM. [lpoune TUNMH I'PaHMTOB (TACTMHTCHTOBHE, TypMalMHOBHE, TOMa-
30BHS W 1Dp.) ABAAKNTCH SK30THYECKUMI.
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Ha npunepe Tafiunpa u YKpauHu HaMM YCTaHOBAEHO, YTO TI'PAHUTOMAH ITUX
TpeX THIOB OGDAsyWT B Npejenax cepuit napannensHue psad, NpUYEM NOPO-
IH KaxzorI'0 DAZA BO3HMKANT B pe3ynpTaTe NepepaGoTHM METaMOphuuecHUX
NOPOJ, BIOJNHE ONpPEAEeNEeHHOTO MCXOZHOTO COCTABa: BHCOKOTNMHO3EMUCTHE
TDEHHTOHJH BOSHARANT [0 METANEJMTAM (AaNOmeNATOBHE M30AMTOreHHNE DAN),

YMEDEHHO I'JIMHO3EMHCTHE - IIO MeTArpayBAKKAM,KAlblE6BH8 — N0 MeTadasuTaMm
(amoGasuToBHl maoaMTOTeHHHM pan).

AnerponenuTH, TpayBaxky, G6asuTH (uMAM Meprenu) ABNANTCA HauGonee TH-
NAYEHMA MOPOZAaMM T'e0CKHKINHANBHHX TO/W. BOSNORHO, NOTOMYy ¥ TDaHUTOMIM,
o6pasyniuecs NpH yARTpamMeTamopiuswe ITUX NMOPOA, HANGoNee OGHYHE.
AranorvuEde JMEAM COCTABA ZOARHH OHTE ¥ B yIBTDAMETAMODOMUECKNX Tpa-
HUTHHX CEpHAX Apyryx pafioHOB He TONBKO noKeMOpUiickux, Ho U daHepo-
sofickux. KpuTepvAuM NpPUHAANEKHEOCTM TPAHUTOMZOB K TOMY WM NHOUY M30-
JATOTEHHOMY DALYy CIyxaT HAGOp M cofepRKaHMe TELHOUBETHWX M arIeccOp-
HHX MUHEDANOB, COCTAB OMOTHUTA, NETPOXAMUUECKHE U TEOXMMUYECKUS
TpU3HAKU Topo7. OcOGEeHHOCTH MCXOZHOTO cyGcTpara OMNpenelals MeTramno-
TEHMYECKYN CNSIMANH3aIMl TPaHATOXZOE. Tak, K aANONenuMTOBHM TpaHuTaM
OONYHO NPHYPOUSHH ONOBO, TODPMi, peAKMES 3eMIM, K anceasuTOBHM -
BOAB(paM, MOMUGIEH, docdop u T.7. HauGonee MHTEPSCHH 3 OTHOMEEUH
PYZOHOCHOCTY BCE® He TPAHUTONZAN DenKuX (2K30THUSCKUX) PAAOB.

MAMDOUH, A. HASSAN, AHMED H. HASHAD, Nuclear Materials Corp.,
Cairo, Egypt; RASHAD EL BAYOUMI, Calro Univ., Egypt

THE RECOGNITION OF OPHIOLITIC MELANGES WITH ASSOCIATED OPHIOLITES
AND THEIR SIGNIFICANCE IN THE EVOLUTION OF THE PAN AFRICAN
OROGENIC BELT

The Arsbo-Nubian shield of the Pen African belt was conventionally
interpreted in terms of a geosynclinal orogenic cycle. Recently,
ophiolitic melanges with ophiolite sheets and fragments were recog-
niged in several parts of the Nubian shield in Egypt. These melan-
ge bodies were previously mapped, partly as metasediments of the
geosynclinel fill, and partly as ultramafic intrusiona. Investiga-
tions in several arees in the Eastern Desert of Egypt showed that
three tectonostratigraphic horizons of melange occur in the Nubian
shield, designated here as the lower, middle and upper horizons.
The lower and middle horizons are of limited extent and crop out
within deeply eroded cores of domal uplifts. They are highly foli-
ated and metamorphosed in the middle amphibolite facies. On the
other hand, the upper melange horizon is much more extensive and
less metamorphosed. It contains ophiolite fragments and sheets of
8ll sizes. It wes thrust over the two lower horizons before their
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doming up. These melanges were emplaced in at least two successive
orogenic cycles in the Middle or Late Proterozoic. They were ori-
ginally the filling of a trench over a subduction zone in front of
a continental mass or & mature islend arc.

MARTIN F., CECILIA, Consultant Engineering Geologist for 'Tecno-Consult', Caracas,
Venezuela

STRATIGRAPHY AND TECTONICS OF THE CARONI-ARO-PARAGUA REGION, VENEZUELA

The stratigraphic column of the Caroni-Aro-Paragua area is described, consisting of
the following units, from oldest to youngest: - Imataca Complex (3400 my) {granul-
ite facies): essentially acid and basic granulites of different compositions, assoc-
jated with iron-bearing horizons, amphibolites, schists, metagabbros and granitic,
migmatitic and nebulitic.gneisses; lower contact unknown. It underlies -- in uncon-
formable or fault contact -- the E1 Cedral Gneiss (amphibolite facies; 2700 my).
This is followed, in structural and generally conformable metamorphic contact, by
the amphibolite sequence with associated rocks of the Santa Barbara and Esperanza
GrouEs (high-grade amphibolite facies) (Arean, approx. 2700-2500 my), correlatives

of the Carichapo Group and similar rocks in the rest of the Guayana Shield. These
sequences underlie -- in structural and unconformable metamorphic contact -- the
acid to intermediate metavolcanic and associated pyroclastic rocks (green-schist facs
jes) of the Caroni Group (Transamazonian, approx. 2200-1800 my), associated to which
are the manganese deposits of the area. This is followed, in partly unconformable
contact, by the metamorphosed (green-schist facies) sedimentary-volcanic Chiguao
Group (Transamazonian) which in turn unconformably underlies the oxidized pelitic
metasediments (Tower-grade greenschist facies) with associated acid and basic flows
of the Maracapra Group (close of the Transamazonian, 1800 my).

Acid metavolcanic and associated pyroclastic rocks occur in the western part of the
area: La Vergarefia Group (Transamazonian, 1900 my), a lateral correlative of the
trough and platform Caroni-Chiguao-Maracapra sequence, but in which metamorphism
(Tower-grade green-schist facies) is thermal; this same sequence overlies the E1 Ce-
dral Gneiss and unconformably underlies the slightly metamorphosed arkosic sediment-

ary sequence of the La Quina Formation, an equivalent of the Cinaruco Formation,
which includes iron-bearing horizons.

The Roraima Group (1750-1600 my) of molasse sediments overlies the above-described
trough and platform sequences with a large angular unconformity, and was intruded
by diabase sills at different times; glassy tuffaceous flows (1600 my) occurring
towards the top of the sequence mark the onset of cratonization in the Shield.

Characteristic structural features, magmatism and migmatization, associated metallif-
erous accumulations of each lithological unit and isotopic age determinations of the
several episodes are discussed. :

licCULLOCH, MAICOIM T,, HENSEL, HANS-DIGTER, Research 3chool of Barth
Selences, Australian National University, Canberra, A,C.T. Australia

Su-Nd ISOIOPIC EVIDENCE FOR A MAJOR EARIY TO MID-PROTEROZOIC ZPISCDD
CF CRUSTAL GROVTH IN THE AUSTRALIAN CONT INENT

Although there is general comsensus on the importance of a late Ar—

chaean episode of crustal growth, the role and relative volume of

Younger crustal additions is less certain, This is mainly due to &he

difficulty in identifying what are fundamentally new additions to

the crust as opposed to reworking or remelting of pre-existing crust,
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In- the eastern half of the Australian contipent this problem is ma-
nifest in the Precambrian Inliers as well as the granitoids which
occur in the Phanerozoic fold belts,

In order to evaluate the role of post—Archaean crustal additions, we
have undertaken an extensive survey of Sm~Nd model ages in eastern
Australia, The Mt Isa, Tennant Creek and Arunta Blocks which occur
in central Australia have Sm-Nd model ages (Tg%) ranging from 2000
m.y. to 2200 m.y., south of this area, in the Broken Hill and Olary
Blocks there is similar range of model ages of from 2100 m.y. to

2%00 m,y. The Nimbuwah Complex of the Pine Creek Imlier (mortherm
Australia) and the Georgetown Inliers (nmorth-easterm Australia) also
have model ages of from 2100 m.,y. to 2300 m.y. Younger model ages of
from 1700 m.y. to 2000 m,y. are present in the Albany-Fraser Province
of south-western Australia, the Ausgrave Block (¢entral Australia)
and It Painter Blocks (south Australia). These results suggest that
at least one-third of the present-day exposed area of the Austrslian
upper crust consists of material newly added during the Proterozoic
(1700 m.y. to 2300 m.y.). There is no evidence in these terrains for
the presence of Archaean crust,

The widespread occurrence of Proterozoic crust is also evident in
the protoliths of Paleozoic granitoids of the Lachlan and New Eng—
land Fold Belts, In the Lachlan Fold Belt granitoids have a large
range of model ages of from 60C m,y., te 1700 m,y., with & substantial
proportion (~1/3) having model eges >1200 m,y. This suggests that a
significant portion of the Lachlan Fold Belt is underlain by Protero-
zoic crust., In contrast there is a marked absence of Proterozoic
crustal signatures in the southern parts of the New England Fold
Belt, However in the Georgetown segment of the New England Fold Belt
Siluro-Devonian granites have model ages similar to the Proterozoic
basement (~2100 m.y.).

Althoug the overall importance of Proterozoic crustal growth can-
not be fully evaluated, in Australia it appears to constitute at
least one third and possibly one half of the continent. Studies of
granitoids in Paleozoic batholiths of Peninsular Malaya, North
Victoria Land Antarctica, Japan, Cornwall England, New England USA

and the western USA also suggest the ubiquitous occurrence of Pro-
terozoic crust.
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MIKHAITIOVA N.P.,,KARZANOVA A.Ya.,Institute of Geophysics of the UkrSSR
Ac. of Sci.,Kiev; KOTLOVSKAYA F.I.,Institute of Geochemistry and Phy-
gics of Minerals of the UkrSSR Ac.of Sci.,Kiev; SHATALOV N.N.,Insti-
tute of Geological Sciences of the UkrSSR Ac.of Sci,,Kiev, USSR

CORRELATION OF DIKE FORMATIONS IN THE UKRAINIAN SHIELD IN THE LIGHT
OF PALEOMAGNETIC AND ISOTOPIC DATA

The possibility of classification and stratification of igneous rocks
including dikes is limited by the structural method accounting for
intersection of geological bodies and the age determination method
whose resolution for Precambrian rocks is no more than 50 m.y.New
1ndependen% information on synchronous and asynchronous magmatic
events is provided by paleomagnetic method which uses directions of
original magnetization.A combined analysis of paleomagnetic and iso-
topic data improves the prespects of the age classification of dikes
and correlation of dikes in separate blocks.In the Ukrainian Shield
the isotaopic age is determined for dike formations in all major are~
as of their distributionjseveral age complexes are identified both

in the Precambrian and Phanerozoic.Paleomagnetic features are reveal-
ed for more than 300 dikes of varying composition in the age range

of 2500 to 250 m.y.Combined paleomagnetic and isotopic data are ava-
ilable for part of them.Original magnetization is found in a run of
laboratory tests using magnetic and thermal fields to be 90 to I0%

of the original Invalue;it is maximum in andesite,quartz porphyry &nd
lamprophyre;60% of diabase samples provide paleomagnetic informations.
Conservaticn of ferromagnetics and their magnetic properties depend
on tectonic conditions of dike intrusions,specific features of magma-
tic chambers and magnetic prehistory and considered as a correlational
feature.In the Ukrainian Shield,dikes with normal,reverse and inter-
mediate magnetization are found.These are used for dike classifica-
tion and correlation.The local deposit of quartz porphyry in the pe-
ri-Azov area is found by using the direction of magnetizgtion.lndi-
rections vary significantly in lamprophyre,while andesite has the sa-
me I direction in different bodies.Orientation of original magneti-
zation varies in olivine diabase of Bazavluk and Bobrinetsk Dike
Belts;paleomagnetic'dnta from the former indicate three eruptions of
basic magmi.Paleomagnetic poles in Lower Proterozoic rocks are loca~
lized in the equatorial Pacific and displaced northward in yonger
rocks.A fragment of the migration curve is presented for the time
span of 2500 to 250 m.y.
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MMXAMIOBA H.II.,KAP3AHOBA A.f.,MgcTHTyT reofusuku AH YCCP,Kuem;
ROTNOBCKAA ®.M.,MHCTHTYT reoxuumn M Qusuxu wwHepanxom-AH YCCP,Hues;
HATATOB H.H.,MHOTHTYT reosorwueckux Hayx AH YCCOP,Kwem, CCCP

ROPPENALWA ZAMRKOBHX OBPA30BAHUM YKPAUHCKOTO WUTA B CBETE
TIATEOMATHUTHHX M PATMOM30TOMHHX AAHHHX.

BO3SMOXHOCTH DACUJEHEHWA ¥ CTpATHOHKALME H3BEDEEHHHX MOPOA OrpaHHYeHH
CTDYKTYDHHM MeTOZOM,yYHTHBADNMM B3aWMHHE NMEDECEUeRHA IeONOrHYSCKAX
Tex,W reoXpOHOJOrWYECKHEM MEeTOZOM,paspemabmad crnocoGHOCTH KOTODOT'O AIA
LOKeMODWACKHX NOpoA He Bume 50 MJH.JeT.He3aBHcAMYD MEfopMala® O CHH-
XPOHEHX H ACHEXDOHHHX MArMaTHYecKHX COOHTHAX JaeT NANeOMATHWTHHA METOZ,
ACHOAB3YDMHA HATpaBieHHe NeppuqgEOR (0OpA30BAHHOR B MOMEHT CTaHOBIEHEA
TOPOZH )HAMATHHYEHHOCTH . COBMECTHH aHalRs NaJeOMArHHTHHX H DajHOH3OTON-
HHX ZAHHHX NOBHEAET BOSMOXHOCTH XPOHOAOI'WYECHOr'0 DACUIEHEHHA IAAKOBHX
TeX H HX KOppeAAlHH,0c00eHHO MeXAy pasolmerRHHMHM OnrOKauu.Ha YxpauscKoM
mETE H30TONHHE BOSPACTH MOAYYEHH AAA AaAKOBHX 0CpasOBAHWA H3 BCex OC-
HOBHHX DafloHOB WX DACTDOCTDAHEHMA ;BHIENEHO HECKOJABKO BO3PACHHX KOMMN-
AeROOB KAK B AOKeumOpmu,Tak u (Pameposoe.llaseoMarHdATHO OXapaKTepH30BaHO
Gomee 300 maex pasHOro cocTapa ¥ BOSpacTa.lnd 4aCTH W3 EMX MMEDTCH CO-
BUEMEHHHE NAXEOMArRUTHHE W DAZMON3OTOMHNE NAHHHE.[lepBUYHAA HaMarHHYeH-
HOCTH MODOAH BHAGJEHA HA OCHOBE COBPEMEHHOr'0 KOMIJIEKCA JadopaTOopHHX
HCOHTAHKR B MATHHTHHX M TEMIOBHX noAsx M cocrasaser 90-I0% mauansHoR
BEeAHINHH In:oua MaKCHWMAIbHA Y aHAESHTOB,KBaplieBux MOPPHPOB,AaMOpOdH=
POB;CpEAiN AKACA30B NAJEOMATHHTHO-HHHODMATHBHNE 00DPA3UH COCTABAADT GUZ%.

CoxpaHHOCTD (HepPPOMArHeTHKOB,HX MATHWTHAA XapAKTEDHCTHKA ONpEAERADTCH
TeKTOHHYEeCKOR OCCTAaHOBKOR pa#OHA BHEJDEHHA AaeK,CcnenufuysOCTHD THTa-
DmHX OYAr'OB,MarsNTHOR NpeAMCTOPHE# NODOA M paccMaTPHBADTCA KAaK Ompe-
ZeneHEHA ROppeJAlHOHHHA mpusHak.Ha YKpaWHCKOM MHTe BHABIGHH ZARKA C
npAMoft,00paTHOR W MPOMEXYTOYHOR HAMBTHWIEHHOCTHD,YTO WUCMOAB30OBAHO IAS
HX pacujJeHeHWA M KOppeAAunu.Yerko pasnudapTCsd HampaBieHHeM HAMATHE-
YEeHHOCTH KBapLUEBHEe MOPPHDH,JO0KaNA30BAHHHE HA OrPAHWYEHHOR TEPPHTODHK
B [[pHasoBhe ,3HAYHTENBHNE BapWALWHE HAaTNpaBIeHWR I ¥y naunpodupos,a anne—
SMTH H3 DA3OOMEHHHX TeJ ,HANDOTHB,HAMEDT annnanonyn ODUEHTUPOBRKY I .Pas~
AMYHO HATpaBIeHWe MEpPPAYHOR HAMATHAYEHHOCTH ¥ OJMUBHHOBHX nnadason
Basamnyrcroro u Bodpunenxoro ZaliKOBHX MOACOB,NPHYEM B NMpejesax NepBo-
ro Mo NMANGOMAarHHTHHM JAHHHM (UECHDYeTCA N0 TPEeX BCHUEK OCHOBHOT'O Mar-
Mar¥sua.llaxeOMATEATHHE NOJADCH HHAHENDOTEDPO3OHCKHX NODPOA JNOKANHSYDTCH

B 3KBATODMEABHON wacTH THXOro OKeaHa M MO Mepe OMOJOXEeHWA MOpOJ cMe-
maprTca K cesepy.llpeicrTaBaer gparMeHT Kaxyme#CA METDAUAR I'€OMATHHTHO-
ro mOADCA BO BpPeMEeHHOM AwWAnasome 2500-250 wuH.JeT,
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MITROPHANOY G,.L., NIKOLSKY F,V., TASKIN A,.P., KHRENOV P.M. East-
Siberian Research Institute of Geology, Geophysics and
Mineral Products of the. USSR Min.Geo., Irkutsk, USSR

THE UFPER PRECAMBRIAN FOLD BELTS OF THE SOUTH OF EAST éIBERIA

The main peculiarities of structure and history of geological evo-
lution in the Upper FPrecambrian Sayano-Baikalian and Transbaikalian
fold belts are considered. In both belts the Upper Precambrian
formations are bedded upon the Epikarelian sialic basement with
different degree of consolidation and disintegration. The Upper
Precambrian megacomplex includes the lateral and vertikal set of
platform, geosynclinael and orogenic structure-~-formational complexes
which were formed during the period from the Lower Riphean to
Vendian comprising. Sedimentation in all periods was marked by the
miogeosynclinal chérater with essential role of the carbonate and
terrigenous arkosic formationses Volcanism was concentrated practi-
cally in three local zones: Baikal-Muya, Central-Sayansk and
Aginsk-Borshevochnaysa. In the same zones the processes of folding
and orogenesis took place originally. Formation of megacomplex was
limited by the subplatform Vendian~-Cambrian stage. In was conclu-
ded that the Upper Precambrian (Baikalian) geosynclinal cycle, in
the South of Siberia has had an independent character.

The type and tectonic development peculiarities in the Upper Pre-
cambrian, the lack of linear-alongated belts of the same type,
zones with sharply increased thickness of the earth crust, insuffi-
ciently clear sychronization of tectonie processes, the looped nod-
linear structural pattern of the fold zones essentially granitoidal
magmatism and peculiarites of sedimentation allow to compare the
geodynamic conditions of the Upper Precambrian region with Recent
margin-continental marine basine conditions,

MATPOQAHOB I', 1, , HUKQILCKMA ©,B,, TACHMH A.ll,, XPEHOB II.M,,
Bocrouno-Cuémpckuit HayuHO~HCCAGAOBATENBCKHA WHCTHTYT DeOJOrHH,
reofuswRn W sMHepanpHOro cupbs Munreo CCCP, r,Mpkyrck, CCCP

BEPXHE/IOKEMEPUACHHE CHIAYATHE [10CA KI'A BOCTOYHOR CHEUPU

PaccuoTpen: OCHOBHHE YEDTH CTPOEHMS M MCTOPHH I'e0JOrHYecKoro pas-
BATHA B pepxHem foxemGpun CasHo-Baftkanbckoro m 3aGafikanbckoro
CHJBNUATHX NOACOB, B 060HXx moscax BepxHejoKeMOpMMCKHE 06pasoBaHMa
3ajlerapT Ha SMMKADENbCKOM CHalMuecKoM fyHmameHTe pasiMuHOf cTeneHw
KOHCOJHMJALMN W pasnpoCIeHHOCTH. BepxHenoxeMGpHHCKME MeraxoMiIeKc
BRIOYAET JATEDANbHHA M BEPTHKANLHHR pAn miarTdopMeHHNX, IeOCHHKM-
HAJIBHEX W OpOreHHHX CTPYKTYPHO-(ODMAIMOHHHX KOMIAEKCOB, fopMmpo-
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BABNMXCA OT HMEHero pudes N0 peHna BKIOuMTenbHo. (camkoHaKOMIEHWE
BO BCE MEpHOAH OTJWYATIOCH MMOIeOCHHKIWHAJbLHHM XapaKTepoM ¢ Goabmoi
pOJibD KAPOOHATHHX W TEppUIeHHHX apKo30Bhx (fopMammi. ByirxaHwswm Gun
COCPeNOTOUeH MpAKTHUECKH B Tpex JOKaNbHHX 30Hax: Bafixano-Myickoit,
lienrpansuo-CasHero#t m Arwncko-Bopmeeouno#t, B arwx xe 3oHax B mep-
BYD Ouepefb MpOXOLMIW MpolleCcH CKJANuUaTOCTH M oporexesa, 2opumpo-
BaHWE MEraKOMNJISKCa OrpaHMUYMBAeTCA CyOnIATOODMEHHHM BeHI-KeMCpHit-
CKWM 2TanoM, CnenaH BHBOJL O CaMOCTOATENLHOCTH BepxHenoKeMSpuiAcKoro
(Gafiranbckoro) reocHHxIMHANbLHOrO LMKIA HA bre BocrouHoft CuGupw.
Cruzp W OCOGEHHOCTH TEKTOHWUECKOT'O DA3BHTHA B BEpXHEM NOKEMGDHH,
OTCYTCTBME JMHEHWHO BHTAHYTHX ONHOTHMHHX MNOACOB, 30H C PESKO yReJW-
YEHHO) MONHOCTHD 3&MHOW KOpH, HENOCTATOYHO HeTKas CMHXDOHHW3alMA
TEKTOHWUECKHX ITpOLIeCCOBR, NeTeNbuaTHi ¥ HeNIWHeHMHHI CTDYKTYDHHI pH-
CYHOX CKIANUATHX 30H, CYMECTBEHHO T'DAHHTOMIHHI MArMaTH3M M ocoSeH-
HOCTH OCANKOHAKOMJEHWA MO3BOJADT CPABHHBATH reOfWHAMMUECKMEe yclo-
BHA BEPXHEro NOKeMODHA DETHOH& C YCAOBHAMH COPDEMEHHHX OKDAWHHO-
KOHTHHEHTANbHHX MOpCKMX 6accefiHoB.

MUXHERJEE K.K., Geological Survey of India, Calcutta, India
THE SINGHBHUM COPPER BELT - A PALAEQ BENIOPF ZONE ?

Tae Singhbhum Copper Belt or Shear Zone (SSZ) of eastern India exte-
ndes for 250 km as an arcuate feature that separates two grossly
dissinilar tectono-metamorphic cum stratigrephic assemblages. It co-
ntains noted Cu, U, Mo and apatite-magnetite mineralisations and
dips at 45° towards north below the high grade rocks.

Classically, the shear zone with the closing date around 900 m.s.
has been interpreted as the severed southern 1imb of a southerly
overtuned anticline (Dunn & Dey, 1942). Recently, several models,
based on plate tectonic principles, have been proposed, e.g. intra
plats subduction along the SSZ (Sarkar & Saha, 1977), marginal sea-
floor spreading (Bose & Chakraborty, 1977), evolving micro-continents
(Sarkar, A.N., 1982), etc. In this regard, the present paper high-
lights its close similarity with several such linear/arcuate features
of other shield areas which have of late been interpreted as ancient
subduction zones (Dewey & Burke, 1975, & others). It is further con-
tended that the associated Dalma traups in the north by dint of their
oceanic, though not ophiolitic, character (Yellur, 1977) and paucity
of calc-alkaline magmatism are likely to have spread in a marginal
basin, which might be related to continued plate convergence along
the SSZ. The present day analogues are the island festoons of the
west Pacific with their back-arc basins. Disposition of the stratig-
raphic, metamorphic and geochemicsl essemblages with available age
data across the SSZ favours this conclusion.
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MYERS J.S., GEE R.D., WILLIAMS I.R. ,TRENDALL A.F. , Geological
Survey of Western Australia, Perth, Australia

RELATIONSHIP BETWEEN GRANULITE AND GRANITE-GREENSTONE TERRAINS
IN WESTERN AUSTRALIA

Western Australia contains two major regions of Archaean rocks - the
Pilbara and Yilgarn Blocks. All of the Pilbara, and most of the
Yilgarn Block consists of typical granite-greenstone terrain. Most
rocks show greenschist or low amphibolite facies metamorphism, but
they range in age from 3.5 - 3.3 b.y. old in the Pilbara to 2.8 -
2.6 b.y. old in the Yilgarn Block.

In contrast, gneisses in a belt along the western margin of the
Yilgarn Block are typical of a high-grade gneiss terrain. They are
heterogeneous and show polyphase deformation and metamorphism in
amphibolite and granulite facies, which pre-dates the granite-
greenstone seguences to the east. The oldest known orthogneisses
formed 3.7 - 3.4 b.y. ago, but the presence of 4.2 - 4.1 b.y. old
detrital zircon in guartzites indicates the existence of even older
sialic crust. These rocks were metamorphosed in granulite facies
3.3 b.y. ago, at the same time as granite-greenstone rocks formed in
the Pilbara Block.

The relationships between granulite and granite-greenstone terrains
are therefore varied and complex, but it is clear that, at least
locally, the granulite terrain of the western Yilgarn predates, and
may have formed a basement to, the granite-greenstone terrain to the
east.

NAIR N.G.K., SOMAN K., SANTOSH M, ,Centre for Earth Science Studies,
Trivandrum, India

THE CHARNOCKITE-QUARTZOFELDSPATHIC GNEISS-KHONDALITE SULTES OF
ROCKS OF SOUTH KERALA, INDIA AND THEIR INTERRELATIONSHIP

The Precambrian crystalline rocks of Kerala, formed of the Charnoc-
kite-Quartzofeldspathic gneiss-Khondalite suites of rocks exhibit
records of the major tectonic and thermal events relating to the
crustal evolution of southwest India. Imprints of four phases of
deformation are discernible in the structural styles of these rocks.
The ages for these crystalline rocks and the associated intrusives
cluster around 2700 m.y., 1600 m,y., I000 m.y., 700 m.y. and 500m.
¥. The interrelationships of these diverse suites of rocke are not
yet clear due to widespread migmatisation caused by anatectic mel-
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ting at depth during granulite facies metamorphism and due to mag-

matic activity along the deep crustal fractures. Varieties of gnei-
gsic rocks in the region have developed due to migmatisation aided

by shearing, The geochemical and mineralogical data suggest the ba-
sic and ultrabasic charnockites to be of igneous (proto-crust?) and
the Khondalites to be of sedimentary parentages.

NEGRUTSA 7.F., Teningrad State University, Institute of the
Barth's Crust, USSR

EVOLUTICON OF THE LITHOSPHERE ON THE ARCHEAN-PROTEROCZOIC BOUNDARY

Taken as the Archean-Proterozoic boundary, the structural and de-
nudational surface is dated on different shields within the geo-
chronological limits covering the time interval from 2,9 to 2,4 Gy.
To this period, which was nearly as long as the Phanerozoic, cor-
responds the laterally varying structural-compositional rock assoc-
iation, its typomorphical peculiarities being similar to that of
Archean on the one hand and acquiring Proterozoic features on the
other. They are, therefore, considered as either terminating the
Archean (e.g. in Canada) or starting the Proterozoic (Baltic Shield,
South Africa, etc.).

Two types of structures predominate, namely (1) isometrical (paleo-
syneclises) filled chiefly with highly mature terrigenous deposits
and (2) linear volceno-tectonic riftlike ones comprised meinly of
volcanogenic and immature rudaceous rocks with the subordinate ho-
rizons of highly mature sedimentary rocks. The two types of the
structures had formed on the continental crust and indicated the
destruction of consolidated Archean regions subjected to the extend-
ed peneplanation and chemical weathering. Subsequently they develop-
ed both as intra- and intercontinental structures, occasionally tur-
ning, perhaps, into the oceanic-rift-type structures. Their progres-
sive development gave rise to the variations of the Archean-Protero-
zoic boundary in time. The series formed in this period display at
least two complete cycles of sedimentation and magmatism, i.e.

twice manifestation of exogenic and endogenic rock-forming process-
es, which is characteristic of a full cycle of tectogenesis.

The contact between lopian (Upper Archean) and Karelian (Lower Pro-
terozoic) in the Karelian autonomous Republic, USSR, may be regerd-
ed as the standard for the Archean-Proterozoic boundary.
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HETPYUA T.0., leHMHTpAaACHMA POCYyZapCTBEHHHH yHMBEepchreT, WHCTATYT
aeMiod kopu, I's Jenudrpaz, CCCP

PASBATHE JMTOCQEPH HA PYBEXE APXEA i (IPOTEPOS0R

CrpyKTypHO-ZHGHYZAAUMOHHAR NOBEPXHOCTH, NPUHMMAGMAR 3a IpaHMLy apxes
M [pPOTEepo30d, ZATMPYyETCA HA PA3HHX WMTEX I'e0XPOHONOIMYECKHMM pyde-
EauM B MHTepBane BpeMedu or 2900 zo 2400 wmH. neT, STOMYy NpOMEXyT-
Ky BpeMeHd, MOYTH DaBHOMY ANMTENBHOCTH Jasep030A, COOTBETCTBYAT
NaTepanbi0 H3MGHEYMBAA CTPYKTYDHO-BEuSCTBSHHAA ACCOLMAalMA NOpOZ, TH-
noMopHne OCOORHHOCTM KOTOPO#,C OZHOM CTODOHH, ONM3KM APXEHCKEM, C
Apyro# - npuoGpeTanT 4YepTH NpPoTepo3ocA. [lo3ToMy OHA pacCMATpHBANT—
cA nIu60 KAk saBepuaouue apxeit (Hanpumep, Kasaza) wanm KAK HauMHaD-
mue nporeposoil (BanTudckmit uwT, Wxsan Afpura ¥ 7Ap.). [peoGnazant
ABa TMOE CTPYKTyp: L) MsoMeTpHUHHE (NaleOCHHEKIM3H), 3aN0AHEHHHE

B OCHOBHOM BHCOKO3pPGJLMM TEpPPUIEHHHMA OTIOXEHWAMA; 2) JnHeHEHE
BYNKAHO-TEKTOHHUECKHE DU(TONOAOCHHE, CIOKSHHHE HpPEAMYWECTBOHHO BYyl-
HAHOI'eHHHMM H He3peJHNH rpyeo0CIOMOYHHME ONOPOZAMM C HONYMHOHHHMH
HM T'ODH3OHTAMH NOpPOZ BHCOKOK 0CajouyHO# 3penocTd. UGa TMOA CTPYKTYp
3aKNAZHBAINCE HA KOHTHHSHTANBHOK KOpe M 3HAMEHYNT JEeCTPYKUMD KOH-
CONMAMPOBAHHHX apXeiCKuX o6nacT8i, MCNHTABNAX AJIATENBHYD NeHEIIS—
HMBALND M XUMMYECHO® BhBETpUBAHMe. B AalbHedueM OHW pa3BHBANACE
KAK BHyTpU— M MEEKOHTHHOHTANBHHE CTDYKTYpH, B DHfle CIy4yaes, BO3MOX-
HO, NOpexXoZAude B CTPYETypH TUNA oxeaHMuyecKEX pudroB. [locrymarensHoe
pasBATHe MX OCYCHOBMAO CKONB3AWME BO BPEMEHHM XapaxkTep IPaHMUH ap-
Xxen M mpoTeposcA. CPOPMMPOBAHHHE B 9TOT NEPUOA TONWA ONPEAENANT 0O
MEHbHE[ Mepe ZBa MNONHHX IMKIA OCAAKOHAKONNEHAA W MarskarTHsua, T.e.
nnyxparuoe'nponnnenle NpoueCcCcOB 3K30I'@HHOr0 W BHAOTEHHOTO MOpoZo-
00pa30Baiui, CBONCTBEHHOE 38KOHYEHHOMy LUKIYy TEKTOreHcaa.

OTaIoHOM IpPAHMIH APX6A M NPOTEPU30A PEeKOMEHAY:cTCA KOHTAKT JIONMA
(BepxHerc apxesn) 4 Kapeius (HaxHero nporeposon) B Kapeasckoit ACCP.

NEWTON R.C., HANSEN E.C., Dept. of the Geophysical Sciences, Univ.
of Chicago, USaj; JANARDHAN A.S., Dept. of Geology, Univ. of My-
sore, India

A CONTINUOUS PROGRADE AMPHIBOLITE-FACIES TO GRANULITE-FACIES
TRANSITION IN THE ARCHAEAN OF SQUTHERN INDIA

A steady increase of metamorphic grade southward in the Archaean terrain of
southern Karnataka and northern Tamil Nadu, India, has long been recognized. Gray
gneisses and sedimentary-volcanic enclaves of the greenschist grade in central
Karnataka give way to amphibolite grade and finally granulite grade rocks in
southern Karnataka. Near the Tamil Madu border, a region of mixed amphibole-bearing
gneiss and charnockite exists in the Satnur area. At Kabbal, transgressive veins of
coarse charnockite cut migmatitic gneiss and obliterate foliation. These relations
imply that the charnockite is younger than the gray gneiss, although several authors
have interpreted the gray gneiss as retrogressive after charnockite.
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A north-south sampling traverse at about 77°15'E was made across a region from
12°45'N to 12°00'N. This region spans the amphibolite facies to granulite facies
transition and appears to be uninterrupted by major structural breaks, based on N-S
continuity of linear features in LANDSAT imagery. The major results are listed:

Geothermometry/geobarometry. The apparent average metamorphic temperature

based on garnet-pyroxene K-8 19 s 750°C. Mo certain lateral variation was detected
Garnet-plagioclase-pyroxengé-quartz barometry shows a continuous increase of pressure
from 5.4 kbar at 12°45'N in a gray gneiss-migmatite area to 7.5 kbar at 12°00'N in
the charnockite massif of the Biligirirangan (BR) Hills.

Fluid inclusions. The primary fluid inclusions in quartz of gray agneiss,
migmatite and charnockite are all dominantly (> 75 mol %) CO,. Coarse charnockites
and granitic leucosomes have many more fluid inclusions than gray gneisses.
Predominant homogenization temperatures range continuously from 0°C at 12°45' to
-35°C in the southern part of the area, indicating entrapment pressures at 750°C
from 5.1 kbar to 7.7 kbar. This southward increase of pressure is quantitatively
consistent with the mineralogic geobarometry and indicates that the COp-rich
inclusions represent the peak metamorphic fluids.

Biotite and amphibole chemistry. High F content of biotite and amphibole
associated with high-F apatite indicates that the gray gneisses are not
retrogressive at Kabbal. Coexisting charnockite lacks primary amphibole by the
same criterion: rare retrogressive amphibole in charnockite is nearly F-free.
Primary biotite is stable in charnockite to the highest metamorphic grade. Ti of
biotite increases reqularly southward to levels of 6 to 7 wt % in the BR Hills
massif, and this represents a stabilizing factor against low H,0 fugacities.

K/Rb ratio. Gray gneiss, granite leucosomes and incipient charnockite at the
KabbaT-Satnur latitude show low (~ 300) values typical of upper-crustal rocks.

South of 12°15'N, some, but not all, of the rocks have high ratios (> 1000),
indicating intense Rb depletion. The very high values may coincide with the absence
of primary biotite.

These features all point to the influx during metamorphism of a copious CO;-
rich, H,0-poor fluid. Amphibole was dehydrated to pyroxene. F-rich, Ti-rich
biotite was the only stable hydrate in acid to intermediate rocks. The CO, activity
increased with increasing pressure; therefore CO, came from a deep level. Possible
sources include mantle out-gassing, exsolution from deep-seated magmas, and deeply
buried carbonaceous sediments. The latter possibility, resulting from shelf
sediments deeply buried in a continental collision process is increasingly cited
as a source of fluids in Precambrian granulite metamorphism. Stratigraphic sources
of metamorphic fluids seem better suited to explain high levels of F and B found
in many granulites than do mantle sources.

NIKITIN I.V., Geological Institute of the Kola Department of the
USSR Academy of Sciences, Apatity, USSR

EARLY PRECAMBRTAN KOIMOZERO-VORORIA ZONE - GEODYNAMTICAL ANALOGY
OF MODERN DEEP-WATER TRENCHS (KOLA PENINSULA)

In ths modern geological position the Kolmozero-Voronia zone is fhe |
original leogth of the ancient long-developmented deep-seated fault or
the suture structure placed between Murmansk and Center-Kola blocks of
the earth crust.The innmer structure of the zone is limited by partial
different-age diagonal and arc faults in which rocks are modified in
the result of dynamometamorphic and ultrametamorphic processes.The
structure of the zome is the combination of lens-scale bodies with
traces of subhorizontal and subvertical dislocations which were con=<
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nected with the protracted thrusting of rocks of Murmansk block in
direction of Center-EKola block. The geological crosa=-section of vol-
cano-sedimentary rocks of the zone is reduced &s a result of a in-
tensive tectonic integration, Volcano-sedimentary rocks of the zone
is presented by eamphibolitic and gnelss=schistic complexes. The
former is consisted of metamorphed mafic and ultramafic rocks, part-
ly pillow-laves, They have special features of ophiolitic associa-
tions. The complex of gneisses and schists is charascterized by a
suite of indications of sediments of bottom currents, turbidite
fluxes, large-scale submarine slumpings and collapsings - indica=
tors of consedimentary horizontal movements. This is an anticlinal
elevation of Mohorovicic discontirmity under the basis of the zone,
and & reducing of a thickness of Kolmozero=Voronia structure as the
geodynamic analogy of modern deep-water trenchs, The geotectonic re-
gime of the object of study conforms to & specific features of a
deep-seated fault but the subsequent geological history of the zone
was determined by & transformation of the deep-water trench in the
suture structure between two blocks of the continental crust.

HUKWTUH H.B., Teomorugeckwft wECcTATYT HoabcKOoro fmawaza AxazeMEl HAYE
CCCP, r.AmaruTu, CCCP

PAHHEJIOKEMBPHCKAA 30HA KOAMOSEPO-BOPOHBH - I'EOJIMHAMHYECKHER AHAIOT
COBPEMEHHNX T'TYBOKOBOJHHX XEXOBOB (KOILCEAZ MOIYOCTPOB)

B cospeMeEHOfl reoxorayeckoif mosEINEE 30EA HomMo3epo-BOopoERE - mOBHAH
CTPyETypa MexaAy MypwanckuMm N [enTparsE0-KOXBCKEM GIOEaME 30MHOHE KO-
PH, (parmeHT ZpeBHeimero, ZONrOXMBYHero, IrIyCHHHOro pasuowma. Ee or-
pPAEMYHBADT YACTHEHG® PA3HOBO3PACTHHe, KOCOCOKYNE® N AYyroo6pasHHe pas-
JIOMH, B KOTODHX HaCIDZaeTCd AMHAMOMOTAMODPNWOCKO® M yIETDAMETAMOP-
(fEYecKOe IIpeOoOpA30BAHWe HOPOA. BEYTPOHHAd CTPYETypa 30HH MPOACTABIA-
eT cofoff coyeTAHN® INH3OBMZHHX M N3OTHYTO-INH3OBEZHWX YoMyl co cxe-
JaMH CyOTrOpH3OHTANBEHX N CYOBEDTHRANBHHX NODOMONOENi NDE ZAANTOXEHON
HaZBEraHEEd nopox Mypuamckoro Camoxa Ha [eETpaibHO-KoasckEk Bcaezcr-
BH® HMETOHCHBHON{ TOETOHMYSO KO} HETErpAIHN BYXKAHOI'OHHO-0CAZOYHEX IO-
POZ HX paspes B 30H® DeAYUAPOBAH. DTH NMOPOZAH NPOACTABIONH ABYMA
KOMOIeKCAME: AMPHCONHTOBEM N IHeifco-cIaEneBEM. K mepBomy 0THOCATCR
MeTaMopfH30BAHHNe NOAyEEYHHO JABH, CA3HTH N T'HNODCAsNTH,T.0. HOPOAM,
THONYEN® ZAA OQ@OXNTOBO# accODNALMN. Jns EOMIEOKXcA rEeflcoB N CANNS3
X8pAKTSPEN OTHONGENS JOHHHX TOYOHNE, TYDONZNTEHX HOTOKOB, IOXBOANNX
omoxsEe#t W OCPyWOHNH - WEANKATODOB KOECOZNMEETANNOEENX I'OPN30NTANE-
HHX ZBEXeHH}#. HaxWude B OCHOBAHWA 30HH BAXOOGDA3HOr0 BOSXUMANNA HO-
BODPXHOCTH MOXODOBMUNYA M COKDAMOHH® MONHOCTHN EODH XODONO COTXACYeTOR
¢ HETepmpeTanNeff cTPyRTypH KomMosepo-BopoNEE B KavecTBE Ie0ANEANNWS-
CKOI'0 3HAZOTA COBPOMOHHEX TAIyGOKOBOZHNX XOX000B. CoenNfuNuHOcTS reo-—
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TOKXTOENYECEKOI'0 POXEMA, COOTBETCTBYDNOI'0 IAyOMHEOMY DA3IOMYy, B IOCIe-
Aymmeii TeOmOrHYECKON# MCTODHE S0HH ONMpeZONA6TCH TPAECHopMamdeff rayco-
EOBOZHOT'O x6n00a B MOBHYD CTDYRTYDY MexAy ABYMH GIOKAaMH KOHTHHEH—
TANEHOR EODH.

NOZHEIN A.D., Institute of Geology and Geophysics of the Siberian
Branch of the USSR Academy of Sciences,Novosibirsk,USSR

GEOCHEMICAL INHOMOGENEITY OF ARCHEAN LITHOSPHERE AND ITS SIGNIFICAN-
CE FOR METALLOGENY

The problem under discussion is based on the results of geologic -
geochemical study of the basement of the Siberian (Yenisei) Ridge,
Angaro-Eansky, EKansky, Biryusinsky end oth. massif and East European
(Eursk-Voronezh massif Ukrainian Shield) Platforms, from which the
author collected and studied about 15000 samples, analyzing them
for K and some other microelements, selection Au, Ag, petrogene-
tic oxides. A remarkable geochemical inhomogeneity of the ancient
segments of the continental crust has been fixed for the first time
expressed by alternation in sjalic and mafic masses. The inhomoge-
nity in the composition of the Earth's Crust protomatter caused by
the differentiation processes seems to be the main cause of metallo-
gene provinces to form. The rare metal ore mineralization (Li, Rb, Be,
U, Th, TR et al.) of the large blocks of sjialic crust is largely a
function of the maturity of Archean rock assemblages. The mature si-
alic cores if of granite-gneiss composition, the occurence of the
Late Archean E-Na granites, pegmatites and acid volcanites with high
background content of the rare and radiocactive elements being the
primary specialized geochemical provinces. The most important factor
responsible for the oremineralization of the mafic zones is the pre-
sence of the greenstone belts, whose differentiated mafite-ultrama-
fite rock series are rich in Ni, Co, Cu, Au and others; the products
of acid magmatic activity contain high Ag, Au and Pb. The following
metamorphism and intrusive magmatism have resulted in evolution of
the ore concentrations in the latter. The ore mineralization of the
overlying rock series containing metalliferous conglcomerates, black
schists and carbonate rock series as well as activated zones of rare
metal granites, pegmatites and metasomatites (~1,9 b.y.) is largely
of inherited nature. The study of this sort bhas aided in understan-
ding the nature of metallogene epoch, province and evolution of ore-
forming processes in the history of the earth crust.
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HOMHMH A.l., WH-T reonoruu u reofmsuwxwm CO Axapemuu Hayk CCCP,
r. Hosocutupck, CCCP

TEOXVMWMECKAST HEOIHOPOJHOCTEL APXEMCKOM JMTOCZEPH W EE 3HAYEHHE JJIA
MET AJUIOTEHAN

PaccMmaTpuBaemse MONOXEeHWs GASMPYDTCA HA PE3yAbTATAX IEOJNOrO-T'eOXHMH-
yeckoro Mcenenosanus gyHmamenra Cubupcko#t (Enmcedtcku#t xpax, Axrapo-
Kancxuit, HaHcku#t, BupocuHckuit ¥ gp. ewcTynw) u Bocrouno-Erponeitckoit
(Kypeko-BopoHexckuit Maccus, YKpauHCKMi u¥T) nnatdopd, Iae &8BTODOM
uayueHo oxono I5000 mpo6, mpoaHanMauwpoBaHHWX HA K H Ipyrae MERpPO-
9JNIEMEHTH, BHOOPOYHO Ha Au , Ag.. 6 TDOT8HHHE OKMCJH.

Enepeue BHABNEHA pe3Kana I'eOXUMMUECKSA HEONHOPOJHOCTH ApeBHeimmx cer-
MEHTOB MATEPMKOBO} KODH, BHDAXEDMAACA UEpEeOBAHUEM CHANWUECKHX M de-
MMUECKMX Macc. HeonHOponHOCTE cocTaBa 3eMHOI'0 NMpPOTOBEmMEcTBa, O0ycno-
BAEHHaA MpoueccaMu ero ImupdepeHUMalMK, ABAAETCHA,OUEBMIHO, MIaBHeHmel
MPUUKHOW HOpMHPOBAHNA MeTaJIOreHWUeCKHX MpOBMHUMKA. PenxomeTanbHas
(Li ,Re, Be, U, Th, TR ¥ mp.), PYNOHOCHOCTb KDYMHHX ONOKOE CHAIMUECKOR
KOpH B 3HAUMTENBHO!# Mepe OmpemeNAeTCA CTereHbD 3PeNOCTH apxeiickux
KOMMIEKCOB. 3peliHe CHaNMuYEecKHe ANpa OTIMYADTCA IpaHUTO-THeflCOBHM CO-
CTABOM, PasBHTHEM MO3gHEApXEHACKMX Kanui-HATpMEBHX I'PAHHTOB, MErMaTH-
TOB U KUCJAWX BYJAKBHUTOB C NMOBHINEHHWM (OHOBHM CONEpPKEHMEM DEIKMX M
PANMOBKTMBHHEX OSJEMEHTOB W TPEACTABAANT MO CYMECTBY TMEpPBHUHHE Cre-
UMAIUIVPOBAHHNE PEOXWMUUECKHEe MPOBUHLMHA.

Baxnelimuit daxTop pymoHOCHOCTM (PEMMUECKMX 30H — HajUuMe 3eleHOKaMeH-
HEX nofcos, gubdepeHnMpopaHHwe MafuT-yabTpaMadUTOBHE KOMMJIEKCH KOTO-
pux oforameHu N1, Co, Cu, Au ¥ gp.; MPOLYKTH KMCJIOTO ME&IMATH3ME CO-
IepxaT MOBMWEHHYD mpumeck Au, Ag, Pb. Ilocnenyomu# meramopduam u unT-
PY3MBHHA MArMATH3M OCYCNOBMIM PASBHUTHE B HUX PYOHHX KOHLEHTpaimit.
PynoHOCHOCTE MEpeKpHBADIMX KOMILUIEKCOB C METANNOHOCHHMM KOHIIOMEpaTa-
MW, YEpHOCHAAHLIeBEMH M KﬂpﬁOHa’l‘HM TOAMEMH, & TaKXe AKTHBHIHWDOBAHHHX
30H C peKOMETANLHEMM T'DAHMTAMH, MerMaTHTaMd M meracomaturamu (~I,9
MIpA. Z€T) B OCHOBHOM yHacienopaHe. [lofo6HHe MCCNEeNOBSHMA MPHEONAT

K MOHWMEHUD MDHUKH NOABAEHHA METANNOPEeHWUECKHWX 20X W TPOBHHIMA M
3BOJDUMK PynOOGPA3OBAHMA B MCTOPMM 3EMHOM KOpH.

NUNEZ ALBERTO, Inst.Nat.Investig.Geol,Min. "INGEOMINAS". Apartado
Aereo 916, Ibague, Colombia

PRECAMBRIAN LITHOLOGY OF THE EASTERN FLANK OF THE CENTRAL
CORDIILERA OF COLOMBIA, SOUTH AMERICA

Based on lithologic and stratigraphic data, groups of metamorphic rocks,
intermitently outcropping along the eastern side of the Central Cordillera of
Colombia, between the Serrania of San Lucas and the Ecuator frontier, have
been considered of Precambrian age.
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Metamorphism is of low pressureand of amphibolite, sometimes, granulite
facies. Gneiss, amphibolite, quartzite, marble, migmatite and granulite are
the most abundant rocks. Strong deformation due to different tecto—magmatlc
events make their study and interpretation difficult.

Por la litologla y relaciones estratigréficas, se ha asignado edad Precémbrica,
a una serie de metamorfitas, due forman afloramientos aislados, en el lado
occidental de la Cordillera Central de Colombia, entre la Serranfa de San
Lucas, en el norte, y la frontera con Ecuador, en el sur.

£l metamorfismc es de baja presién y facles anfibolita, ocasionalmente facies
grarulita. Las rocas més frecuentes son neises félsicos y méficos, anfiboli-
tas, cuarcitas, méarmoles, migmatitas y granulitas. Existe intensa deforma-
cién causada por diferentes eventos tecto-magméticos, que hacen dificil su
estudio e interpretacién.

OJAKANGAS, RICHARD W., Department of Geology, University of
Minnesota, Duluth, Minnesota, USA

EARLY PROTEROZOIC GLACIATION

As of 1981, well-documented Lower Proterozoic glacigeniec deposité
had been identified only in North America and South Africa, with
posgible deposite in Austrelia end India (Hambrey and Harland,
1981). Diamictites and essociated dropstone units have now been
described in eastern Finland (Marmo and Ojakengas, 1983; in press).
In ajacent Karelia (U S 5 R ), diamictites and lonestone units
(Negrutsa and Negrutsa, 1981) have been reinterpreted as glacigenic
(Salop, 1983).

In Canada, diemictites and dropstone units occur in the Huronian
Supergroup (Onterio), &s well as in Quebec and Northwest Territo-
ries., In the U S A , they occur in Michigan, Wyoming and South
Dakota. The best dated are those in Ontario (2150 to 2500 m.y., and
perhaps 2300 maey.).

South African glaciations occurred between 2300 and 2800 m.y. &ago
(Witwatersrand Supergroup) and between 2100 and 2300 m.y. ago
(Transvaal Supergroup).

In Pinland, the Urkkaveara Formation (Ssriolian Supergroup) is 2100
to 2500, and perhaps 2300 to 2450 m.y. old. The USSR deposits have
similar age.

It seems possible that continental glaciation occurred synchronously
over parts of the Canadien and Baltic Shields, and perhaps also in
South Africa. Palaeomagnetic data place the Huronian and Finnish
deposits at 50°N about 2400 m.y. ago (Pesonen and Neuvonen, 1981),
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OJAKANGAS, RICHARD W., Department of Geology, University of Minne-
sota, Duluth, Minnesota, USA

DEPOSITION OF LOWER PROTERQZOIC BANDED IRON-FORMATION ONF A TIDALLY-
INFLUENCED SHELF, LAKE SUPERIOR REGION, USA

The Biwabik Iron Formation of the Mesabi range in Minnesota and the Ironwood Iron
Formation of the Gogebic range in Wisconsin and Michigan may have been deposited
on tidally-influenced shallow shelves on the north and south sides, respectively,
of the Animikie basin. The evidence for this model comes largely from the under-
lying siliciclastic formations which have been interpreted as tidal flat and
subtidal deposits on the basis of sedimentary structures, including tidal bedding,
and bimodal-bipolar paleocurrent patterns (Ojakangas, 1983).

Application of Walther's Law (facies sequences observed vertically are also found
laterally) to the conformable sedimentary sequences indicates that granular (chert
and iron oxide) facies iron-formation with medium-scale cross-bedding was deposited
seaward of the siliciclastics on a shallow, high-energy tidally-influenced shelf,
whereas the laminated and finer-grained (iron carbonate and iron silicate) facies
was deposited under lower energy conditions still further seaward near the edge

of the shelf and adjacent jto the site of turbidite-pelagite sedimentation.

Proximity to basaltic rock units of possible rift origin indicates a volcanogenic
gource for the iron and silica of the iron-formation. Precipitation may have
occurred as upwelling waters in the rift basin reached the shelves.

PAGE R.W., Bureau of Mineral Resources, Canberra, A.C.T., Australia,
McCULIOCH M.T., Research School of Earth Sciences, Australian Na-~
tional University, Canberra, A.C.T., Australia, and BLACK L.P,,
Bureau of Mineral Resources, Canberra, A.C.T., Australia

ISOTOPIC RECORD OF MAJOR PRECAMBRIAN EVENTS IN AUSTRALIA

A review has been made of the chronology of major geological processes in the
Australian Precambrian. This reveals seven (7) coherent episodes of continental
crust generation, some of which were accompanied by metamorphism/tectonism.
Nominal ages of these events are: 3.45-3.7 Ga, 3.2 Ga, 2.8 Ga, 2.5-2.7 Ga, 1.9-
2.1 Ga, 1.5-1.8 Ga, and 1.0-1.3 Ga. 1In addition, zircon relicts in the Western
Australian Shield suggest that formation of silica-saturated rocks occurred as
early as 4.15 Ga. The successive formation of these protolithic blocks in the
Precambrian was largely achieved by the addition of relarively primitive material
from the mantle or juvenile lower crust. Other than in the Phanerozoic of southeastern
Australia, there is little evidence for contamination by or extensive recycling of
pre—existing upper crust. Primary crustal formation or mantle extraction processes
inferred for some Proterozoic blocks, preceded the oldest recognisable upper
crustal, igneous crystallisation events by a few hundred million years.

PAPUNEN, HEIKKT,Department of Geology and Mineralogy, University
of Turku, Finland

NI-CU DEPOSITS OF THE BALTIC SHIELD

On the basis of the age and type af the mafic or ultramafic host intrusion the
Ni-Cu deposits of the Baltic Shield can be divided into following groups:
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1) Archean Ni-Cu deposits associated with the greenstone belts of eastern Finland,

the West Inari greenstone belt of Lapland, northern Finland and the Windy green-

stone belt of eastern Karelia, USSR. 2) Early Proterozoic layered mafic Intrusions
in Koillismaa, Finland, contain low-grade Cu-Ni and PGE occurrences. The Monchegorsk
deposit in Kola, USSR has been included In the same group. 3) Early Proterozoic

Ni deposits associated with serpentinites, cherty quartzites, calc-silicate rocks and
allied massive Cu-Zn~Co deposits of the Outokumpu type in eastern Finland.

4)  Early Proterozoic Ni-Cu deposits in layered mafic-ultramafic intrusions in volcanic
environment and in the ultramafic intrusions of the granitoid environment of the Pechenga
area, USSR, 5) Early Proterozoic Svecokarelian deposits Including in cen;ral Finland
the subgroups of the Nivala area, the Haukivesi-Kotalahti area, the Saimaa area, the
Pori-Kylméakoski belt and the Lappvattnet belt in Sweden. Nickel deposits of Norway
include minor Middle Proterozoic (?) gabbro-hosted bodies and several Ni-Cu

deposits in the mafic-ultramafic intrusions of Caledonian ag‘e. The most important
features of each group will be described on the basis of a monograph recently

appeared in co-operation of Finnish, Norwegian, Soviet and Swedish geologists.

TIM PHARAOH, Department of Geology, The University, Newcastle upon Tyne,
UK ) :

VOLCANIC AND GEOCHEMICAL STRATIGRAPHY OF AN EARLY PROTEROZOIC
GREENSTONE SEQUENCE FROM NORTHERN NORWAY

The Early Proterozoic Nussir Group of Arctic Norway is a 1.8 km thick
sequence of metabasaltic lavas and tuffs, lithologically comparable to Karelian
metavolcanic suites elsewhere in the Baltic Shield.

Although the metabasalts suffered severe chemical and mineralogical
alteration due to greenschist facies metamorphism during the Svecokarelian
Orogeny, field textures are well preserved and the excellent exposure of the
sequence has allowed establishment of a detailed stratigraphy. The lower part
of the group is dominated by mafic aquagene tuffs, but flows of massive or
pillowed lava become more important upward and predominate in the upper part
of the group. .

The content of comparatively immobile elements such as Ni, Cr, Ti and
Zr varies markedly up the sequence, defining a geochemical stratigraphy which
can be interpreted in terms of the progressive development of an open-system
magma chamber. The potential of volcanological and geochemical stratigraphies
for correlation of greenstone sequences is considered by comparing the Nussir
Group with other Karelian supracrustal sequences in Northern Norway.
Lithological and geochemical evidence suggests that these Early Proterozoic
greenstone sequences are distinctly different in nature from Archean greenstone
belts and Phanerozoic ophiolitic, mid-oceanic or arc basalts and much more akin
to Phanerozoic continental flood basalts.

TIM PHARAOH, Department of Geology, The University, Newcastle upon Tyne,
UK

A GEODYNAMIC MODEL FOR THE SVECOKARELIAN OROGENY

The Svecokarelian Orogeny was a polyphase deformational and metamorphic
event which affected most of the Baltic Shield between 1930 and 1780 Ma,
In the north, comparatively simple patterns of deformation affect the Karelian
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supracrustal rocks and the underlying Archean basement. In the southern part
of the shield, the structurally complex Svecofennian terrain represents juvenile
crustal material e.g. eugeosynclinal sediments and volcanic arcs accreted onto
the shield nucleus during the Early Proterozoic. In between these two terrains,
in Northern Sweden and Central Finland lies an economically significant but
geologically complex suture zone.

Evidence for the nature of the orogeny is provided by the geochemical
composition of the various synorogenic magmatic suites. Early synorogenic
suites are mainly mantle-derived and bear an arc-type geochemical signature
which reflects subduction of lithosphere during the collisional phase of the
orogeny. Later synorogenic magmatic suites postdate the metamorphic maximum
and involve crustal anatexis of either pre-Karelian basement (in the north of
the shield) or juvenile Svecofennian lithosphere (in the south).

The tectonic style changed from an early collisional regime, involving
thrusting and nappe tectonics to a later phase of transpression, with late
orogenic deformation being accommodated on major transcurrent shear zones.

PHILLIPS G.N., BROWNING P., FALCONER L.J., GROVES D.I., HOUSTOUN
S.M., and WOAD G.M., Department of Geology, University of Western
Australia, Australia

A METAMORPHIC REPLACEMENT MODEL FOR THE GENESIS OF GOLD DEPOSITS
OCCURRING IN AUSTRALIAN BANDED IRON FORMATION (BIF)

Archaean banded iron formations (BIF) have contributed over 10 per
cent (200 tonnes) of the gold produced from the Yilgarn Block of
Western Australia, and as the BIFs represent a very small part of
the total greenstone sequences they thus serve as highly favourable
exploration targets.

Gold deposits in BIPs, commonly in the medium to large sire range
(1-100 tonnes Au), are found in most Yilgarm greenstones, with the
important exception of the Norseman-Wiluna Belt. In contrast, major
mafic-hosted vein deposite are concentrated in this Belt and include
very large to giant deposits (100 to over 1000 tonnes Au). This con-
trasting distribution is believed to reflect the initial tectonic
setting and age of the greenstone belts, with the more widespread
platform environments being favourable for BIF deposition.

The Australian BIP-hosted gold deposits are specifically associated
with spatially restricted pyrite or pyrrhotite sections of iron for-
mation. More widespread oxide-faciee BIF is typified by negligible
gold abundances. A strong structural control is found at many ‘depo-
sits including ore restriciion to hinge zones, late foulte or areas
of guartz veining. Such a control is apparent in other Archaean cra-
tons.

Although the structural control of gold deposits withinm BIFs has
been documented for many years, recent genetic models (particularly
based on Canadian and Zimbabwean deposits) have generally drawn ana-
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‘ogies to syngenetic mineralization skin to messive base metsl sul-
phide ores. However, reseerch in Western Australia over the last fi-
ve years strongly suggests that the low basemetal to precious metal
ratios, probable fluid compositions, veining and/or observable repla-
cement features combined with structural control are contrary to syn-
genetic mineralization, but are indicative of epigenetic deposition
of gold and sulphur.

A metamorphic replacement model, as developed for mafic-hosted vein
gold deposite, best fits the ore-forming parameters that apply to the
BIP-hosted deposits. In this model, fluid acces is controlled by pre-
ferential fracture of more competent rock types, while gold precipi-

tation.resulte from fluid interaction with wallrocks and the conco-
mitant destabilization of complexes such as HAu(HS)2. The Ferich
character and high competence of BIFs make them preferred hoats for
metamorphic replacement in greenstone belts.

PIVEN® P.I., VAGANOV P,A., NEYER V.A., KOVATCH V.P., Leningrad
State University, Geol,Department,Leningrad; LESNAYA I.M., Insti-
tute of Geochemistry and Physics of Minerals of the Ukrainian
Academy of Sciences,Kiev; KAMENEV E.N.,Geological Society "Sev-
morgeologia",lLeningrad; ARESTOVA N.A.,Institute of Precawmbrian
Geology and Geochronology of the USSR Academy of Sciences,lenin-
grad, USSR

GEOCHEMISTRY OF EARIY PRE-CAMBRIAN GRANULITE COMPLEXES OF ENDEREY
LAND (EAST ANTARCTICA) AND THE MIDDLE BUG REGION (UKRAINIAN
CRYSTALILINE SHIEID)

Geochemistry of basic, intermediate and granite gneisses of granu-
lite complexes of Enderby Land and the Middle Bug region was stu-
died to comprehend regularities of early Precambrian protocrust
forming in Antarctica and Ukrainian crystalline shield (UCS). The
very old diorite-tonalite-trondhjemite association with inclusions
of basic rocks was marked out (Antarctica - Raggatt series, UCS -
Dniester-Bug series), Petrological properties of the rocks are des-
oribed,variations of their geochemical composition are given.Accor-
ding to distribution of rare and rare-earth elements in gneisses
with the same guantity of silicium there is no marked difference
between the series.Basic rocks (pyroxene crystalline schists) have
moderate degree of rare-earth elements fractionation; intermedi-
ate and granite rocks (enderbytes) have high degree of Ffractiona-
tion with low content of heavy rare-earth elements and positive
europium anomaly. Partial melting and fractional erystallization
models were calculated to describe behaviour of rare-earth, large
ion lithophile (LIL) elements and transition elements of the group
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of iron, The following petrological scheme is proposed: basic
gneisses were generated by partial melting of mantle peridotite
with subsequent fractional crystallization; dioritic and tonalitic
gneisses are not bound genetically with the basic gneisses, but
were formed by different of melting of mafic source with residual
garnet (amphibole); trondhjemitic gneisses were generated either
by melting of mafic source with fractionating of garmet or by par-
tial melting of gneiss complex.

IMBEHD [I.M., BATAHOB 1.A., MEAEP B.A., KOBAY B.Il., Jlemmmrpancrmi
TOCyLapCTBeMHHE yHEWBepCHTeT, Treonfak, I'. Jenwrrpan; JECHAA U.M.,
Mu-T reoxuMm¥ w fmawksm MMHepanoB Aranemms mayk YCCP, r. Kwes;
KAMEHEB E.H., [I[pOEM3BONCTBEHHOE TeONOTMYECKOe OfnenmHeHme "CeBMOD-
reanorea”, r. JlemmArpan; APECTOBA H.A., VE-T IeqnOrME ¥ I€OXpOMO-—
JIOTHE IOreMOpHa Axamemun Bayk CCCP, r. Jlemmmrpanm, CCCP

TEOXVM/A PAHHETNOKEMEPUICKMX TPAHYIUTOBHX KOMILIEKCOB SEMIV SHEEPHA
(BOCTOYHAA AHTAPKTUIA) W CPEIHETO IMOBYERA (YKI)

Ilns TOEEMaRuA 3aKOMOMepHOCTe#t JOpMEpOBaMWA NMPOTOEODH B paMMeM IO-—
KeMOpRE ARTApPETHOH ¥ VK| M3ydema TeOXWMRA OCHOBRHX, CDeINWX ¥ KHC~
JHX THef{COB.C]ATADIEX I'DAHYNATOBHE KOMIUIEKCH Jemad JHIepGR B Cpef-
Hero [[oCyxss. HccaenOpraMEe IDOBONWACCE C MOMOMED MeTORa MeATpON-
HO-2KTHEBAIMOHAOr0 aMaiWs3a. Bunelema IpeBMefimas KRODET-TOMANAT-TDO~
HEIBEMATOBAA ACCONMAINMA C BRIDYEHUAME OCHOBMHX UNOpOX (ARTADRTHEEA -
cepus Parrarr, VKU - ImecTpoBcKo-Byrcras). OxaparRTepR3OBaMH HeTpO~
JOTEYECKEe CBOfiCTBA M3yYaeMHX NOpPON, IARH BapFAINME MX IeOXEMEYEC—
Roro cocrasa, [lo pacnpeXeleHm)d DENKEX ¥ DeNKO3eMeNBHNX 3JeMeHTOR

B rmeifcax TpE DAPMHX COEEPEaHEMAX KDeMHERHECIOTH MEXNY CEepHAMHE He
EMeeTCA 3HAYETENLMHX pasimimii, OCHOBHEE NODOINH (MEPOKCeROBHe KpHC~
TALIFYECKEE CHANIH) WMEDT yMeperHo (pakmmOMMpOBaWMHN xapakTep peX-
KO3eMeJLHEX 37eMeNTOB; CDeIREe ¥ KECAHe (3HEEpOHTH) ~ CEABNO (pax-
IMOHEPORAMHNY XapaxTep C MESKEM COHeDEAMEeM TAXeNHX DeNKEX SeMelb
H TONOXATENEMYD eBPONEeBYD amOManwn,PacCudTaHH MOIENR C OpAMEeNeNH~
eM YVCAOBE# YacTHYNOTO IAABIEHAA H (I)pami:omol KpPECTAIIH3AEHE, OMH~
CHBADIME TOBENeHHe DeIKO3EMeNERHX, KDYIHOMOMHEX JETODWIBHHX BIe-
MEHTOB B NEepeXONMHX MeTaAIOB IDYNNH Xelesa, [Ipegnaraercd CleXlyDmas
DeTDPOTeReTHYECKAS CXeMa: OCHOBMHE T'HefiCH reMeDHpDOBAMH YACTHINHM
IaBNeHReM MaNTEANOrO NepEmoTETAa ¢ mociemyome® fparmmommoff xpme—
TaJansaEelf ; ITHODHTOBHE H TOMANETOBHe T'Re#iCH I'eMeTHISCKH Me CBASA-
HW C OCHOBMHMHE, HO OCpa30BaMH Da3NEYMHMP CTENeHsAME [OIABICNES Ma-
$¥IeCKOIO HCTOYMEKA C OCTATOYNHM TpaRaToM (aMiEGONOM); TDORIEeME--
TOBHe THeliCH TeHepEDOBAHH IHCGO NAaBiIerdeM Mab¥aecROTO HCTOYMEEa C
fpakMORMpOBaNHEeM I'pAMATA, JROO KaK De3SyIbLTAT YACTHYROIO ILIABISHEA

THeffcOBOT'O KOMILIEKCA, .

24. 3ax. 1117 369



POPOV V,.E., TARASENKCV A,M,,A.P.Karpinsky All-Union Geological Re-
search Institute (VSEGEI), leningrad, USSR

NON=-INVERSION GEOSYNCLINES = SPICIFIC TYPE OF PROCAMERIAN
GHEINSTORE BEIXS

Two sharply different structural types are recognized as typical
among greenstone belts: 1) troughs characterized by normal homodro-
moud magnatic evolutiom, imversion, regional metamorphism of amphi-
bolite facies and granite intrusion, similar in many respects to
Fharerozoic eugeosynclines; 2) riftogenic type structures with mag—
matic complexes lkmown for antidromous evolution trend, characteri-
zed by lack of holomorph folding and granite emplacement: with meta-
morphism not exceeding pumpellyite-prehmite facies (near—fault zomes
excluding), The specific character of the second type belts, the si-
milarity of the composed formations with early geosyncline comple-
xes were recognized by Staritsky (1959). Later attention was given
to & characteristic riftogenic appearance of the structures (Milamov-
sky, 1977; Rundquist, Popov, 1978) named "non-inversion geosynclines"
representing typical zones of continental spreading.

The following specific structural features have been identified, ex-
emplified by the Pechenge-Varzuga and Vetreny Foyas belts of the
Baltic shield and by the similar Keweenawan and Ungava of the Cana-
dian and Norseman-Wiluna belts of Australian shields, respectively:
- step-like (in plam) outlines of extended belts related to separa—
te trough displacement along tramnsform faults; asymmetrical trough-
structure .copditioned by later thrusts;

— specifie three-layered model of the earth's crust composed (from
the surface downward) of the mantle-basalt layer (sedimentary rocks
including), buriéd gneiss-granite layer (confirmed by super—deep
drilling data) and primary "basaltic" layer with an earth’s crust-
mantle intermediete layer; the M-discontinuity being from 38-42 to
50 km deep’ (depends on interpretation);

-stage-byrstage dmloiment of magmatic complexes displays the fol-
lowing series: 1) for.volcanics: plateau-basalt (traps), oceanie
olivipe basalt, picrite (komatiite), local andesite-dacite and la-
tite; 2) for imtrusiona: olivine-peridotite, gabbro-wehrlite,gzabbro-
norite, gabbro-diabase complexes; in faults connecting the trough -
alkaline gabbroids; all magmatic complexes are characterized by dis-
Tinct sidero- and chalcophile metallogenic specialization,
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[ON0B B.E., TAPACEHKOB A.M., BceconsHHi HayuHO-HCCIeZ0BATEABCKAR
TEONOTHYSCKUE MHCTATYT MM.A.l.Kapnssckoro (BCElEM), r.lenusrpaz,
cccp

BESHHBEPCHOHHHE TEOCAHKAMHAJNA - CIEIAOMYECKAM TRI 3EIEHOKAMEHHHX
NOACOB AOKEMEPUR

Cpezr 3eleHOKAMEHHHX NOACOB KAK TWOMYEHS BHASAADICA IBA DPe3KO pas-—
JMYHAX CTPYKTYDPHHX THHa: 1) Tpord ¢ HOPMANBHO! TOMOZDOMHOM 3BOND-
OMej MarMaTuaMa, MCOHTHBANGWE WHBEPCUD, DETHORANbHHA MerTaMopimsu
avpuOONUTOBO| (auuMm ¥ rpasuToo0pasoBaHue, BO MHOTOM CXOfHHe C (dane-
DOSQACKUMM BBIEOCUHKIWEANANMA; 2) CIPYKTypH pAJTOresHoro Tuma, Mar-
MATUIECKEE KOMIUIEKCH KOTOPHX MMEOT aHTMZIPOMHY0 TeHIEHUMO 3BOJIOLMH,
TONOMOPQEAR CHNAZYATOCTE M TPaHMTO00pasoBaHKMEe OTCYTCTBYNT, & Marua-
TH3M (KpoMe NpPHPasNOMHHX 30H) OGHYHO HE NOJHUMAETCA BLHUe MyMISIIdT-—
NpeHkTOBOM Qauuu. Coemuduue0ocTH BTOPOr0 THOA MOACOB, CXOACTBO Cra-
rapugx ero gopuanmif ¢ paHHereOCHHKIMHANBHHMM KOMIIEKCAMM OTMEYAIHMCH
u pagee (Crapuukmit, 1959), noszsee OuI0 00paweHO BHEMAHWME Ha XapaK-
TepHHd pugroreHHN# 0GIMK BTHX CTPYKTyp (MunamoBgkmi, 1977; PyHAkBMCT,
Nonos, 1978), monyuuBumx HasBaHue "Ge3MHBEPCHOHHHX Te0CHBKIMHANEH"

B ABAAOUEXCA THORYHHMM B0HAMM KOHTHHEHTANBHOrO CHpPEAMHEIA.

Ha npmuepe leuesrcko-Bapayrckoro 4 BeTpesoro moaco® bantuifckoro umra,
a TaKkxe CXoZHWX ¢ HAMH (YHrama Ha HanazckoM, Hopcmes-YuayH Ha ABcT-
panrufiCKOM WRTAX B Zp. ), BHABIADTCA CHeAyOWME XaPAKTEDHHE UEDTH MX
CTpOEHHA:

= CTyNeHYaTHe B OAAHE OYEpPTAHHNA NPOTAKEHHHX [OACOB, CBABAHHHE CO
CME0HHOM OTZENBHHX TPOIOB 00 TPAHCHOPMHHM pPA3AOMAN; SCCHMMETDRUHOE
CTPOGHME TPOroB, OOYyCIOBIGHHOE (0Jee NO3AHMMH HAZBHI'AMH;

- cOeIM(HYHEAR TPeXCAOWHAA MOZLeN: S6MHO| KOpH, CIOXGHHOW C NOBEpPXHOC-
TH MAHTHUHO-0A3ANBTOBHM CNOEM (C yYacTHeM OCaZjOYHHX IOpOA), HMEE
HOrpeGeHHNM PHEECO~-TPAHNTOBHM CIOCM (HNOATBEPXZSHO ZAHHHMM CBEDXIIY-
O0KOro OypeHHA) ¥ el HUEE - NepBuUYHO "Ga3anbTOBuM" CIOEM C OpoMe—
EyTO4HHM CHOSM KOpa-MaHTHA; TayGAmHA noBepxHocTd N B 3aBMCHMOCTH 0T
TPaKTOBKE ompefcaserca 0T 38-42 A0 50 Hu;

- CTAAMHHEOCTE: DA3BMTHA MAIMATMYGCKHX KOMILI®KCOB NOKASWBaeT pAAN: 1)
MIA BYNIKS8HWTOB - [IAaTO0a3aibTH, OKOaHMYcCKMEe ONMBAHOBNE 0asalbTH,
OREPATH (KOMATHMTH), NOKAIBHO DASBHTHE AHNEBHTONALATH M AaTHTH; 2)
IR METDYSHil - ONMBMHET-NEDUZOTETOBHE, rad0po-BepiMTOBHE, Iral6po-HO-
pH2OBHE, raG0po-7ZH80a30BHE KOMINIOKCH; B COCIMHMTONBHHX PA3JOMAX MEX-
Ay TPOraME  @eJOYHhe raCOpONAN; BCE MArMATHYECKNE KOMIIOKCH HMEWT

OTYEPIMBYD CHZEpO- H XANBKOPEABHYD METANNOreHUYSCKYD cOoenmanMsammo.



POPOV Yu.G. ,MATZ V,D., Irkutsk Polytechnical Institute, Geological
Department, Irkutsk, USSR

PRECAMBRIAN CRUSTS OF WEATHERING AND SOME FLEATURES
OF THEIR EVOLUTION

In Precambrian history of the Earth the following epochs of chemi-
cal weathering are distinguished: Early Proterozoic, Middle Prote-
rozoic, Preriphean and Late-Riphean-Vendian. Analysis of petrogenic
elements behaviour in Precambrian erusts of weathering of granito-
ids and their comparison with phanerozoic crusts of amalogous rocks
shows principal similarity of crust formation processes during the
whole geological history, In spite of general temndency there are
differences in the intensity of weathering and the resulting pro-
ducts which is connected with evolution of physical-geographic sur—
rounding, Some peculiarities of hypergene processes in Early Prote-
rozoic led to origin of enormous formations of ferruginous quartzi-
tes and gold-uranium conglomerates, As a result of Early Riphean
weathering mass formation of terrigenous quartzites took place as
well as aluminous rocks and first bauxites. The earliest large-
scale formation of reliably diagnozed kaolinite products in the
crust of weathering is associated with Late-Riphean-Vendian epoch,
The most intensive chemical weathering took place in Early Riphean
epoch, when leaching, allitization and oxidation processes were in
full swing. Potassium behaviour in crusts of weathering is due to
its biophility. Oxidation processes with participation of atmosphe-
ric oxigen began in Farly Riphean and in crusts of weathering in Bar-
1y Proterozoic appeared only sporadically. The allitization degree
in crust of weathering proves that processes of accumulation of alu-
mina reached meximum intensity during bauxite formation epochs. Co-
efficient analysis of weathering gives evidence of intensification
of chemical weathering processes in the cource of time and as for
intensity and character of weathering the borderline is drawn some-
where at the end of Paleozoic which is associated mainly with qua-
litative shift of biosphere towards mass development of terrestrial
flora, In general, changes of chemical weathering in evolutional
aspect coincide with greatest changes upon the surface of the Earth,

MOMnoR W.r'.,MAL B.Jl.,dpkyTcKail NONKTEXAAYECKAN HHCTHTYT,Il60A0r0passe-
ZOuHHM Jaxyabrer,r.lpryrck,CCCP
JOKEMBEPUACKNE KOPH BHBETPUBAHAA ¥ HEKOTOPHE YEPTH UX 3BOJIOLMN

B poxeMGpuitcKo# MCTOpMM 3eMAM BHAGAMOTCA 3MOXM XMMMUYBCKOT'O BHBOTDH-
BaHUA: paHHeNnpoTeposoicKan,cpeAHenporeposoicKan, zopudelickan u mo3a-
Hepudeldicro-BeNACKan .AHaNUE NOBONOHMA NOTDPOTEHHHX INEMOHTOB B JIOKEM~
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GpmilcKMX KOpAX BHBETDUBAHMA TDAHUTOMNOB W CONOCTABIGHHS UX C gaHe-
POBOHCKAMA KODaMM aHANOIWYHHY NOPOZ NMOKASWBAGT NPMHIMNMANBHO® CXOX-
CTBO MpONBCCOB KOpooOpasOBaHAA HA MPOTAXEHAM BCEH IeONOTrAYecKOd Hc—
TOpUM.HECMOTDR HA MHYN HANDABIEHHOCTH, HAMBYADTCH DABNAYMA B MH-
TOHCHBHOCTYM BHBOTDUBAHMA M 00pasylLUKXCA NPOAYKTAX,YTO CBABAHO C 3BO-
nonueid fusuMKo—XMMAYecKOU 00CTaHOBKM.CneuudaKa TMNEpPreHHHNX MPOLEBCCOEB
B paEHEeM NPOTep0306 NpHBeNa K NAPOKOMYy o6pasoBasMp (opuammii xene-
3MCTHX KBAPUMTOB M 30J0TOYPAHOEHX KOHTNOM@paTOs.B pesynsTare paH-
Hepude#CKOTO BHBETpPUBAHUA NPOM3OWAO MAacCOBO8 00pa30BAHME TEpPPUTBH-
HHX KBADLEEHX ¥ BHCOKOT/MHO3EMMCTHX MOPOZA M NEPBHX GOKCHTOB.JpBE-
Hejimee KpynHOMacmTabHo® 00pa30BaHMe HAZBKHO IMATHOCTHAPYOMHX KAOIX-
HATOBHX NPOAYKTOB B KOPO BWBETDMBAHUA CBA3AHO C N03ZHEpU(EUCKO-BEH-
Ackoi#l smoxoi.HauGonee HHTEHCMBHO XUMMYBCKO® BHBETDUBAHME POMCXOJM—
0 B paBHepUHOHRCKYD anoXy,KOTZa DUpOKMH pasMax Npuobpeny NpPORECCH
BHIENAUA BAHMA , ANAMTH3AIMM, U OKHCTIGHUA,[IOBOIGHME KANMA B KOpPAX BH-
BOTPUBAHUA CBABAHO ¢ 6T0 GUOQMIBHOCTHI.IIPONECCH OKUCHBHMA NP ydac-
TK aTMOCHEDPHOT'O KMCIOPOZA NMPOMCXOZMNM C PaHHerO pufed,a B Kopax
BHEETDPUBAHMA DAHHETO NPOTEPO30A NPOABMAMCH NKMNE ClOpajMYecku.Cre-
N6Hb anlMTHM3alUM KOp BHBETDHBAHMA IIOKASHBAST,UYTO0 HauGonbme# MHTEH-
CHBHOCTH NMPOLECCH HAKONJIGHMA TIIMHO36Ma JOCTUrENM B 3MOXM GOKCHTOOG-
pas3oBaEnfA.AHann3 Koad@UUMeHTOB BHEETDABAHHA CBUAETEABCTBYBT 00 MH-
TeHCUMUKALMM MPOLBCCOB XMMUYBCKOTO BHBETDUBAHMA C TOUEHMOM BPEMOHM,
npuueM py0eE B XapaxkTepe M MHTOHCHBHOCTM BHBETDUBAHHA IPUXOJUTCH
TA8-T0 Ha KOHEI Naneos30f,YT0 CBABHBAGTCA TI'JABHHM 06pasoM ¢ KayecT-—
BEHHHMU M3MEHEHHAMM OMOCHEPH B CTODOHY WMPOKOT'O DPACHPOCTPAHEHMA Ha-
3eMHOM Jnopu.B 0OWux ¥eprax M3MEHOHMA XUMAYSCKOT'O BHBETPHBAHUA B

9BONDLMOHHOM ACIEKTE COBNAZANT C KpynHe#uumd M3MEHEEMAMH OOCCTAHOBKA
Ha 36MHAOH NOBEDXHOCTH.

POUBA Z., Department of Economic Geology, Charles Univ., Prague,
Czechoslovekia

ORGANIC COMPOUNDS IN THE PRECAMBRIAN STRATIFORM DEPOSITS
(BOHEMIAN MASSIF)

Orgenic compounds have been found in the slightly metamorphosed

and unmetanorphosed stratitorq deposits and biogenic rocks of Pro-
terozoic age in the Barrendien area (Bonemian Massif). The orgenic
compound have been analyzed from the silicites (chert-like rocks)
partly associated with Fe ores of jaspilite type. High values of
organic compounds correlate with the high values of V (0,X %) and U.
The Proterozoic organic compounds of kerogen type are close to
shungite according to the chemicel analysis. Aliphatic hydrocarbons,
fatty acids, aminoacids, phenols end aromatic aldehydes originated
probably during later contamination. 373



Higher wvalues of V and U are found only in the rocks of oxide
facies associated with volcanic rocks. Graphitic schists with sul-
phides of the same area are very poor in V and U. It is suggested
that the volcanic rocks were the source of U and V and these ele-
ments were concentrated at the geochemical barrier between the sul-
phide and oxide fecies where the organic compounds had been accumu-
lated.

The organic compounds and possibly even U of the Late Proterozoic
Series might have been the source rocks for U-bearing antraxolites
of the ore veins of the Pf¥ibram ore district. The isotopic compo-
sition of the antraxolites (J‘BC = -19,8 to -20,7) end the presence
of isoprenoid hydrocarbons (phytene and pristane) of the bituminous
fraction suggest a blogenic origin.

Contens of gold amounting to 0,3-0,5 ppm and contens of silver 10-
150 ppm were found in silicites end some other quartz-rich sediments
of the Barrandian Upper Proterozoic. Siliceous rocks with higher
gold contens predominantly occur in the Svojfin volcanic belt. The
origin of gold eccumuletions is probably associted with the Protero-
zoilc volcenism sedimentation and biogenesis (the highest contens of
metals are in the siliceous stromatolites).

It is presumed that Veriscan granitizetion and enatexis of rocks
could have brought about further concentration of gold in hydro-
thermal solutions and, therefore, & spatial connec¢tion between gold
:ccumulations in the Proterozoic sediments and the occurrence of
younger vein deposits associated with Varigcen granitoids may be
expected.

POWAR K.B., PATIL D.N., and PATWARDHAN A.M., Department of Geology, University of
Poona, PUNE , INDIA

TECTONIC EVOLUTION OF THE ARAVALLI-DELHI BELT, INDIA

In the Aravolli-Delhi belt of northwestern India on Archaean plaotform of the
Bhilwara Super Group (3500-2500 Ma) supports towards its southwest and west
metasediments of the Proterozoic Aravalli (2500-2000 Ma) and Delhi (2000-1000 Ma)
Super Groups. Post-Delhi magmatic activity is represented by the Bairath-Khetri
Granites (1660-1480 Ma) and the Erinpura-Abu-Idar Granites  (950-430 Ma). A study of
satellite imogeries covering the region shows that the belt is bounded By major
lineoments probably representing chasmic faults. The structural fabric is
charocterised by lineaments dominantly trending NE-SW with a subordinate number
oriented NW-SE and Né5°E-S65°W. Regional foliation trends reveal a pattern of

tight isoclinal folding on NE-SW oxes with cross folding on E-W axes. These aond
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other evidences suggest that the structural evolution of the Aravalli-Delhi belt
is largely o result of rift-tectonics in an ensiaclic lithosphere.

QIN ZHINGYONG, Tianjin Institute of Geology and llineral Resources,
CHEN LSIQY, YANG XTUEN, DU TANGZHI, Beijing, Hubei, and Shanxi
Bureau of Geology, China

THE LIODEL OF CHEMOSTRATIGRAPHY IN PRCTERCZOIC

On the basis of the major element, transitional element, rare
earth element, isotope of sulphur and organic substance, etc,
about the several stratotype sections (from Hutuo Greup to Sinian
System) in Proterozoic of China,the authors try to make a model
of chemostratigraphy (see table 1 in this article), 1. 48 to space
distribution, 7 chemical domains are pointed out, that is, chemi-
cal domains of crust of weathering (Fe, Mn, P), salinity facies
(B, Ba, K), normal marine facies (3i, Mg, Ca), continental facies
(ri, Wi, Cr, Zr, Co), organic deposition (V, U, organic carbon,
amino acid), ore-forming element (Fe, ln, P) and volcanic deposi-
tion (B, Be, K, Na, Cu)., In China are rich in deposits, made up
of Te, lin, P, The content of organic carbon is higher from 1 to

5% and were discovered the Prekerytic and Eukaryotes, 2, As to
time distribution +that there are several chemostratigra-

phic stages (2500Ma,-2000Lia,-1600Ma,~-1200la,-1000kLa ,~800Ma ,~600lia) ,
Those correspond to the several major time-limit in Proterozoic
qof the world, 3, The R,E.E, pattern states =R.E,E, yields high
about 146 P, P, li, IR, E, E presents more abundant than HR, E, E,
Eu depletion is distinct and E.;/Eu' radio is 0,68+0,05. This model
is similar to the post-Archaeozoic sedimentary rocks of Australia,
4, Geomathematical models for studying chemostratigraphy imclude
Markov Chain, Optimal section, Time Series, Digital Filter, Factor
Analysis, Fonlinear Mapping, etc,

RAHA P.K., Centre for Earth Science Studies, P,B.No.2235, Trivand-
rum-695 010, India

PROTEROZOIC STRATIGRAPHY AND SEDIMINTARY HISTORY OF INDIA -
REFLECTIONS ON PALAEOGEOGRAPHY

The Dharwar Supergroup and Eastern Ghat rocks of South India, Ara-
valli Supergroup (Western India) along with some of the metamor-
phic belts of Eastern India (Iron Ore Group) and Central India
(Sakoli and Sauser Groups) form the oldest metamorphosed sedimenta-
ry sequences associated with some metavolcanics and cover parts of
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Tarly and Middle Proterozoic History. These sedimentary sequences,
formed over the Archaean basement, metamorphosed and intruded by
granites, Subsequent Tto this the Late Froterozoic basins were formed
over them, The Iate Proterozoic sedimentation history indicated a
marine transgression over the Indian shield and is accompanied by
widespread erosion and deposition of terrigenous sediments - boul-
dery conglomerated and quartzites pink to red in colour, suggesting
oxidising environments, They are followed by shallow platformal
carbonates and shales, This cycle is repeated three to four times
during the Riphean and Vendian periods, suggesting transgression
and regression of the sea and/or tectonic rejuvenation of the pro-
venances,~The spreading out of the basins towards Late Riphean-—
Vendian period is marked by widespread occurrences of carbonate-
shale-ortvhoquartzite sequences in the upper Vindhyan (including
Trans-Aravalli Vindhyans), Kaladgi (Badami Group)-Bhima-Kurnool
basins, In general Late Proterozoic probably is a period of rise
and fluctuations in sea level with prevalence of warm oxidising
enviromments with development of red-beds, evaporitic minerals amd
proliferation of algal communities,

ROSEN O.M.,Institute of the Lithosphere of the USSR Academy of
Sciences, Moscow, USSR

TYPES OF THE EARLY PRECAMBRIAN SEDIMENTARY BASINS: BACKWARD LOOK
AT SEDIMENIOGENEOUS CRYSTALLINE COMPLEXES

The author’s method and the computer programme for the chemical ana-
lyses calculations ensure the reliable coincidence of the modal and
normative mineral compositions of sedimentary rocks. The calculati-
ons assume to compare sedimentogeneous rocks irrespective of the
metamorphic influence. The petrochemical data on some unmetamorpho-
sed phanerozoic sedimentary associations were used as standards for
comparison with petrochemical provinces of sedimentogeneous metamor-
phic roks from greenschist to granulite facies.

At least 4 types of the basins may be distinguished in the Ear-
ly Precambrian. 1. Humidic type basine being composed of high matu-
rity material correspond to the high aluminous petrochemical provin—
ces, were kyanite, corundum schists, guartzites with subordinate fe-
rriferous layers are typical and paleosoils appear to be revealed.
2, Aridic type of low maturity material with dolomites and sulphates
has been compared with the lime-rich provinces, were lime- and mag-
nesian - silicate gneisses and schists, carbonats and scapolite-be-
aring roks are wide-spread. Both types (1,2) are supposed to be for-
med on continent and shelf. 3. Olistostromic magnesian type basins
are formed by mixtite lithologic association. At present they corre-
spond to magnesian provinces with ultramafic paraschists as a chara-
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cteristic rock type. Rock mass movements might be resulted in their
origin on shelf and continentel slope. 4. Chert-graywacke type basi-
ns being correlated to the unmetamorphosed chert-volcanic lithologic
association, correspond to ferriferous petrochemical provinces com-
posed by ferrous and magnesian gneisses, quartzites, ferriferous gua-
rtzites and metabasites, They may be formed on shelf, continental
elope and oceanic bottom.

PO3EH 0.M., iHCTHTYY JuToc(epn Akamemunm sayk CCCP, r.Mocksa, CCUP

THIH PAHHEJOKEMBPYJICKMX BACCEAHOB OCAIKOHAKOILIEHWA: PETPOCIEXTUBHOE
WCCIELOBAHWE CEMMMEHTOIEHHHX KPHCTALIMYECKIX KOMILTEXCOB

OpennoreHHEnil apTopoM MeTOX M Iporpamva 3BM m1d nepecvera Xumid-
YEeCKHX 2HAaJM3QB 00eCHeYABENT yIOBJETBODATAIEHYD CXONEMOCTEH MONAlb—
HOTC ¥ HODMATHEHOTO MEEEpafbHHX COCTABOB OCAROUHHX nopoln. Iepecuer
NOSBOJIAET CPABHWBATH CeIMMEHTOTEHHHE MOPONH He3aEMCHMO OT CTENeHH
mveTamopdusma. B radecrBe 3TaNOHOR CH/M HECIOAG3OBAHH NeTPOXMMEIEC—
KEe JIAHHHe N0 HeKOTODHM HemeTaMOopJU30BAHHHM OCANOYHHM cepEaM (ame-
pO30A, KOTOpHE CDABHHBAJHCE C JAHHHMH IO IeTPOXEMAYECKEM IIDOEMHIHE-
AM CeIEMEeHTOIeHHHX MeTaMOoDIMYecKEX IOpOA DAHHeIr'o NoKemdpus (or se-
JeHoCaaETeBo# mo rpanysmropolt famm meramopfusma). MoXHO BHIEIHTE
no xpaftne#t mepe 4 Tmma dacce#tnor. I. T'ymunau#t Ten GaccediHoB, KoTo-
pHe nepBOHAYANBHO OHJM CJIOXeHH BHCOKOSDEJHMA OTJIORGHHAMA, 8 NO3THEee
OHym mpeolpa30BaHH B BHCOKOIJMHOSEMECTHE NeTpOXHMAYECKHe NDOBMHIEM,
TNe DEPOKO DACHPOCTDAHEHH KMAHWTOEHE, KODYHNOBHE W JDYTHe CJAHIH,
KBAPIMTH, NOAYHHEHHHE NPOCJOX XeJe3HCTHX NOpOX H YCTAHOBJAEHH KODH
EHR@TDREAHEA. 2. ApHmEHE TEn, B KOTODOM HCXOTHHM ORI MAaTepHAJ HE3-
Kol cTemeHW 3pENOCTH, NPECYTCTROBAJM NOJOMETH B oyibdarTH. Iipy Mera-
mopfmsmMe GacCefiHH STOr0o THNA NpPeBPATAINCE B MSBECTKOEHEe IPOEBMHINH,
CJIOREHHHE H3BECTEOEQ~ I MAIHESVABHO-CHMKATHHME THelicaMy ¥ CJIAHDA-
MH, KapOOHATHHMM # CRANOJMT-COJNepRANMME NODOXEME, JTA TAOH OpeIuo-
JIOXETENBHO 00pa30PANECE HA KOHTHHeHTe ¥ meibde. 3. OmEcTocTpOMOBHHE
MargesyarrHEHi THR ORI DpEeNCcTaBJeH MURCTHTOROR JmrToJsormwecko#t acco-
Imamme; & npM MeramopduaMe BOBHHKM MAI'HeSHANBLHHE IIDOBMHIMM,COHEP—
Ralte yJBTDAOCHOBHHE NapacyaHiM. 3TH daccedtnH GopMupoBaJmICh,BE€pOfA-
THO, Ha WeJBHe W KOHTMHeHTAJLHOM CKJIOHE IDK CIPYXMBAHEM H ONOJI38HMEM
TOpHHX Macc, 4. KpeMHECTO-IpayBakkoOBHI THII CONOCTABIASTCA C ONHOM-
MeHHoft HemeramopimzoeaHHO# JHTONOrEYecKo#f accommaime#t m COOTBETCT-
ByeT XeJESHGTHM NeTDOXMMINECKMM CeIUMeHTOreHHO-MeTamopdidecKmM mpo-
BUANAAM, 177 KOTOPHX XApAKTEDHH XeJle3UcTOo-MaTHe3HaJbHHe IHeHCH,
KBODIMTH W XEAS3MCTHE KBADIUMTH, MeTacasnTtH, baccefim: sToro TEma
MOV 06pas30BaThCA HA Wedbde, KOHTHHEHTAJHHOM CKJIOHE M HA JIHE OKea-
Ha,
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RYBAKOV S.TI.,Institute of Geology of the Karelian Branch
of the USSR Academy of Scilences, Petrosavodsk,USSR

EVOLUTION OF STRATIFORM SULFIDE FORMATION IN THE EARLY PRECAMBRIAN
OF THE BALTIC SHIELD

The stratiform sulfide deposits of the Baltic Shield, which differ
in both ore composition and metamorphic grade, were formed in diffe-
rent tectonic regimes and primary ore emplacement setting.

The tectonic regime and primary ore deposition setting have not yet
been elucidated for the Saamian (Belomoriamn) cycle ( 3500-7 m.y.).
The metamorphic regeneration of pyrite deposits gave rise to pyrrho-
tite ore occurrences.

The protogeosynclinal greenstone belts formed on the sialic crust
along the system of conjugated deep-seated faults corresponds to the
Lopian cycle (3500-? - 2700%100 m.y.). Essentially pyrite deposits
developed upon the removal of iron and sulphur from insular volcano-
es simultaneously with accumulation of remote volcanogenic sedimen-
tary facies.

In the Karelian cycle (2600-2000 m.y.), characterized by intracraton
tectonic and magmatic activity, sulfide formation is related to ba-
saltic volcanism (Pahtavuoma type) or to hydrotherms of subcrust
origin in deep fault zonmes (Qutokumpu type), and it occured in closed
shallow-water basins.

An epicraton geosynclinal belt regime is characteristic of the Sveco-
fennian cycle (2000-1650 m.y.). As regards paleotectonic conditions,
the Ladoga - Bothnian belt is similar to island ares with predominant
andesitic volcanism. Copper-zinc deposits of volcanogenic sedimenta-
ry and partly combined type were formed in the near-diatreme zone of
paleovolcanoes. The South-Svecofennian belt corresponds more amply

to a moderately deep marginal sea. Volcanogenic sedimentary deposits
related to acid volcanism emerger in the zone of remote facies or of
those approaching hear-diatreme volcanic facies.

PHBAKOB C.H., UscTuryr reomormm Hapemkckoro funmana AH CCCP,
r.llerposasoack, CCCP

9BOJKLUA KONYERAHOOBPA30BAHMA B PAHHEM JIOKEMBPUM BAJTUCKOTO WUTA

Konvezanune MecTopozzeHnAa BaaTuiicKoro mura, pasnuvapn@Hecd COCTABOM
DYA W cTeleHEN MeTaMopfuuecKoro npeodpasoBaHMA, OOPA30BANMCE B yCIO-
BHAX DasINYHHX TEKTOHMYECKHMX DEXMMOB ¥ NeDBUUYHHX OGCTAHOBOK DYyAOOT-

noxemus. ns caauckoro (Gemomopexoro) muxma ( >3500-(7)wiH.net)
TEeRTOHRYECKHA DeX¥M ¥ NMepBFYHHe OOCTAHOBKH DyXO0OGPASOBAaHEA HE BH-

AcHeRH. [[EDPOTMHOBHe DPyAONPOABJEHES BOSHERJM Npr Meramophrueckoft
perefepany¥e KONYeIAHHHX MeCTODOXIeHHM.
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Jonuitckomy nurny (3500-(7)-2700+I00 mnn.neT) OTBEUANT NPOTOTEO-
CHHKIMHANEHHE 3eleHOKAMEHHWEe lofca, 3al0XeHHHe HA cMaNMYecKoil Kope
M0 CACTEeME CONPAXEHHHX IMyGWHHHX pa3noMoB. CyuecTBeHHO CeDHOKOIYeHAH-
HHE MECTODOXZEHMA 00pa30BaluUChk NP BHHOCE Xeie3a M CepH C OCTPOBHHX
BYNKAHOB CUHXPOHHO C HAKOMIGHMEM OTZaleHHHX BYJIKAHOTEHHO-0CAJO0YHHX
darnita

B rapeasckoM nuxne (2600-2000 wiH.ner), XapaKkTepESyDHeMCH yC-
ZOBUAMY MHETPAKDPATOHHOH TeKTOHO-MArMaTHuecKolf akTmBusanuelt, Konuema-
HOOGPa30BaHWe CBAZAHO ¢ (asanbTOBHM ByakannamoM (zun [axrasyoma) unm
TUAPOTEPMAMM [OZKOPOBOIO NPOUCXOKAESHUST B 30HAX IIYGUHHHX Pa3lIOMOB
(run OyToxyMmy) M NPOMCXOZMNO B YCAOBUAX 3aMKHYTHX MEIKOBOJHHX Gac-
celttos.

Ina cBexofennckoro uukma (2000-I550 MiH.ZIeT) XapaKTepeH DexuM
SNMMEKPATOHHNX IEOCHHKINHANEHHX NOACOB. Jlazoxcko-BoTHUYeCKHH NMOAC MmO
NaNe0TEeKTOHUUECKMM YCIOBHAM GIM30K OCTDPOBHHM ZYyTaM C NpPeOCIafailiM
AHI6SUTOBHM BYJNKAHU3MOM. MeZHO-LMHKOBOKOJNUEJaHHHE MECTODOXAEHUA BYI-
KaHOI@HHO-0CAafoYHOTr0, OTYACTH KOMOMHUDOBAHHOT'O, TUNA 00PA30BANUCE B
NpUEepnoBOil 30He naneoBynKaHOB. KmHO-CRexo(esHckmii nosc Gimke OTHe-
YaeT OKDaUEHOMY MODK YMEDEHHO# riyOuMHHOOTH. BynxanoreHHO-0CaZOuHHE
MECTODOXZEHNA, CBA3aHHHE C KHUCIHM BYJNKAHN3MOM, BOSHUKIM B 30HE 0TAa-
HEHHHX, WIH NePeXOZHHX K NPUEEeDNIOBHM, ByIKaHAueCKux Qamuit.

SAAVEDRA, JULID (1), JOSE RAMON PELAEZ (2), IORENZD VIIAS (2), ANTONIO GARCIA SANe
CHEZ (1), MIGUEL ANGEL SAN JOSE (2) and PEDRO HERRANZ (2), C. S. I. C., Spain.
(1) Mineralogy and Geochemistry, Salamanca, (2) Economie Geology Institute, Madrid

GEOCHEMICAL CHARACTERISATION OF UPPER PROTER(QZDIC-IOWER CAMBRIAN LEVELS IN A SECTOR
OF THE CENTRAL PORTION OF SPAIN

Four unities between those characterised in this region are studied: The one named
"Alcudiense Superior" (Upper Alcudian), with common grauwackes, lutites, and conglo-
merate channels; Fuentes level, mainly made up of ocalc-dolomite megabreccias; Pusa
argillacecus rocks, generally a lutitic serie, and, as end, Azorejo littoral sands=-
tones (mainly), The age of these unities contains from the Upper Vendian (Riphean)
until the Lower Cambrian, The values of the main, minor, and trace elements in the-
se rocks, without appreciable metamorphism, allow estimate three different groups,
which reflect distinct geological events: -Upper Alcudian, more or less regular
oscilations in some main, minor and trace elements. =Pusa Serie, general regulari-
ties in the values of main elements (high in A1;0; and low in Si0,); simltaneous
and occasional descents of Na (with Ba, Hb, and Pg) and inoreases of Ii, Mg and Zr,
=Azorejo Serie, very irregular variations,
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SALLIER M.E.,GLEROVITSKY V.A.,SOKOLOV Yn.M.,BUSHMIN S.A.,MITRO-
FANOV ¥.P.,MIKHALLOV D.A.,Institute of Precambrian Geology and
Geochronology of the USSR Academy of Sciences,leningrad,USSR

CYCLES OF METAMORPHIC ORE-FORMING FROCESSES IN THE EARIY PRECAMBRIAN

According to the main thesis of the proposed conception the nature
of metamorphic ore-forming processes is defined by condition and re-
lationship between dominant endogenous processes, i.e. those of re-
glonal metamorphism, ultrametamorphism and magmatism which in turn
are connected with specific tectonic regimes. Mobilization and con-
centration of ore substance, ore crystallizatlon are considered in
term of certain stages of endogenous cycles. The succession of mi-
neralization showing a regular repeated pattern in earth crust evo-
lution suggests the occurrence of a cycle of metamorphic ore-forming
processes as an integral component of endogenous cycle. The cycle
includes: the first premineral stage with features defined by exoge—
nous and magmatogenous processes developed before regional metamor-
phism; the stage of prometamorphic mineral deposits associated with
a progressive metamorphic branch; the second premineral stage gene-
rating a metallogenic specialization of fluid systems and mobiliza-
tion (remobilization) of ore material for the final stage producing
rheo—- and orthometamorphic deposits arisen from regressive metamor-
phism, The latter is to be the main phase of metamorphic mineraliza-
tion as evidenced by extensive post-migmatitic metasomatism during
the decrease in Ptot' T and/or increase in PHEO' Specifics in the
ore-forming processes during the cycle define“their own culmination
at its finagl stage which is reflected in the occurrence of impulses
of metallogenic activity. The revealed empirical distribution pat-
tern of rheo- and orthometamorphic deposits can be. theoretically
grounded based on specific features appropriate to every endogenous
regime.

CAILE M.E. ,TIEBOBUAIKAA B.A.,COKOIOB .M. ,EYIMAH C.A. ,MATPODA-
HOB @.0. ,MAXARIOB J.A. ,MECTATYT reosOrMd B T'eOXpOHONOTAM NOKOMODHS
Aramemmn Hayk CCCP,r.lemmurpax,CCCP

[MKAN METAMOPOUYECKOT'O PYLOTEHESA B PAHHEM JIOKEMBEPUN

OcHOBHO® MONOEEHNe pasBWBAEMOfl KORNENIMA COCTOMT B TOM, 4TO XBpPAaKTep
METaMOP)HYECKOTO PYZOr6HESa ONPEHENAeTCHA YCHOBMAMM M B3aWMOCBABED BE-
IYUMX IHAOU'@HHHX NMpPOLeCcCOB — DETMOHANBAOIO MeTaMOpQMaMa, yabTpaMeTa-
MOpJU3Ma W MarwarTnaMa,- 0COGeHHOCTH KOTODHX,B CBOD 0Yepexs,odycroBne—
HH TEKTOHWYECKNM DOXHMOM. [lponeccH MOCHIM3aUMK ¥ KOHOGHTDALME PyAHO-
I'0 BeHEeCTBA, KPUCTANNMBALMA Dy PACCMATPHBANTCA MO OTHONGHHD K 3Ta-

380



Mau 3IHAOTSHANX UWKAOB. ONpeyensHHAA NOCAeA0BATENLHOCTH NPOLECCOB py-—
A006pa30BaHKA, 3aKOHOMEDHO MOBTODANNAACH B SBONNIAM 3€MHO# KODH, MO3-
BONIAAGT BBECTH NMOHATHE UMKNA METaMOPYHUSCKOr0 PYyAOreHeaa KaK COCTAaBHOM
YacTH SHAOPEHHOrO umMKna. lMKn BxawYaeT: nepenfi pyAomoZroTaBAMBAaLNF
arTam, XapakTep KOTOoporo OGYCHOBNEH SK3OTGHHHMA ¥ MarMaTOT@HHNMH MpO-—
ueccaw, NPeANSCTRYNNMMA DETMORANBHONY ueTaMopiuaMy; aran dopMmpoBa-—
HMA NpOMeTaMODIMYOCKNX MECTODOXIeHMH#, MpoABNeHHEHY Ha mporpeccHBHON
BeTBH MeTaMopuswa; BTOPO{ pyzomoxaroraBnuBapmui sTam, coszavmuit mMe-
TANNOreEAYECKYN CNenuannsauup QIOAZHEX CHCTeM ¥ MOCHNIM3amND (peMoOnmu
BalU¥D) PYAROrO BemEecTRBa ANA CAEAYDEETO0, SAKNTNYUTENBHOr'O 3Tana, Npoay-
UNDYOUeTO PEO~ M OpPTOMETAMODINYECKAE MECTODORASHME, 06pa30BaEM® KOTO-
PHX CBfiS38HO C perpeccHMBHHM MeTamMopimsmoM. PerpeccuBHHEt MeTamMopduam
paccuaTpuBaeTCA KaK TNaBHas fasa MeTaMOp(IIecKOT0 pyZOreHe3a, 9TO
O0BACEAGTCA NADOKMM NMPOABNGHWEM MOCTGMATMATHTOBOI'0 METACOMATO38 BO
Bpewn crnaza Py ,"T B (WMH) BO3pacTarms Pp 0° OcoGeHREOCTH DasBHTHA
NPONeccOB PYA0OOOpA30BAHNA B TOUEHHE IMKIA anenennnr CMEmeHUe X MH-
TEHCHBHOCTH H& ero 3aKNNYATenbHHE BTam, YTO OTPA¥aeTCA B NPOABIEHNH
MMTIYNECOB 3HAOTEGHAO{ METANNOreHNYeCKO} aKTMBHOCTH. Kaxmouy SHAOreHHO-
My pexuMy cBORCTBOHHHN crneunduuecKue YCNOBMA NPOABNEHUA DPEr'DECCHMBHOTO
arana MeTaMoppAaMa, YTO TEODPETHUECKM OCOCHOBHWBAGT W3BOCTHHE SMIMDA—

YOCHME® 38KOHOMEDHOCTHM NOKANW3aOWH DPEO— ¥ OPTOMETaMODIHUECHKHMX MECTOpO-
xneunnit.

SALOP L,J,, ALl~Union Research Geological Institute (VSEGEI)
Leningrad, USSR

NATURAL SUBDIVISION AND GLOBAL STRATIGRAPHY OF THE PRECAMBRIAN

12 large natural stages in the Earth's history during the
Precambrian are recognized, they display many peculiarities in
sedimentation, magmatism, tectonic regime, geochemical environ-
ment and physical conditions. Correspondingly 12 major global
units are established: Erathems and Suberathems and these are
divided into 23 lithostratigraphis complexes fcllowed through
all continents. The supracrustal formations of every Erathem
and Suberathem finish with diastrophic events of world-wide
gcale. Certain lithostratigraphic complexes are also separated
by diastrophic events, but of smaller scale. Besides, at the
end of the Precambrian a reletively small unit - the Vendian
System - is recognized, it is closely related to the Cambrian
and belongs fo the Psleozoic Era.

The lithostratigraphic complexes are useful not only in
the intercontinental correlation but also in forecasting of
different exogenic and metamorphogenic mineral deposits.
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Distribution of several complexes is of very limited strati-
graphic range. These are the comlexes enclosing different ty-
pes of ferriginous formations, uranium-bearing conglomerates,
glacigene deposits and many more types of formations.

CAIION I.M,, BceconsEuft HAyYHO-ECCASLOBATEXLCRER IeOAOTEYecKER
EEcTETYT (BCETEV), r,Jeswmrpan, CCCP

ECTECTBEHHAA IEFMOIVSAIVMA W THCBAIBHAA CTPATVIPATVA JOKEMEFVA

B noxemdpmu BumessdercdA 12 KDYIHHX .eCTECTBEHHHX STANOB pas—
BUTHA Sewm, ROTODHE XADEKTEepASYWTCH MHOTMMM OCOGEHHOCTAMH Ce—
IEMEHTAIMM, MarMATH3MA, TEKTOHHYECKOT'O DeXuME, I'eoXAMajdeckolt
Cpenn B QmamdecKMX yoaoBa#t. CooTBETCTBEHHO yCTanapmpaerca 12
TJISBHHX DAOCANBHHX OOApasfeseHuft—TPYyON ¥ MOXrpym,- KOTOpHE,B
CBOD OYepejb, PACWIEHANTCH Ha 23 JRTOCTPATHIDAfRYECKHX KOMILICE-
ca, OpocjexvBaniMecd HA BceX KOHTHHeHTaX, PopmmpoBaHme cympa-—
EpPyCTANBHEX (fopMmanE#t KexXpofi TpyONH ¥ NOATDYIIN S&BEDLAETCH IJIO-
GaNBHO BHpaXeHHHMM HNHACTpofmYecKuMy SBJeHHAME. TeRToHEYecKEe
COONTHEA MeHbmef# METEHCMBHOCTE pasfelNdlT ¥ MHOTHE JHTOCTDATEIpa—
{UYeCcKEe KOMILIEKCH. B KOHIE JIOKeMODWA BHIEJAETCA €Me CPABHHETENb—
HO HeloJkmoe mojpasieleHEe — BeHJICKad CHCTEeMA,- TECHO CBA3ZAHHAA
¢ KemMODHeM; OHA, NO-BHNMMOMY, JOJXHA OHWTH OTHECEHa yXe R mameo—
sofickoft rpymme.,

IurocTpararpajndeckne KOMLIEKCH MOTYT OHTh MCHOJB30BAHH He
TOJBKO JUJiA MEXKOHTHHEHTANBHO¥ KOppeNdllaM, HO H JJIA OPOTHOSHAPOBa-
HEA DASJMYHHX TENOB 9KSOTeHHHX H MeTaMODfOTeHHHX IOJeSHHX HCKOma-
eMuX. HekoTopHe KOMILIGKCH EMEDT OYeHb YSKEM cTpaTurpajuyeckmit
IBanasoH pacHpOoCTpaHeHmdA, K MX 9YHCHY OTHOCATCA KOMILIEKCH, SaKD-
uammEe pa3JMYHHe THMH Gopmamuil, ypaHOHOCHHE KOHTJIOMEpATH, JeXHE-
KOBHE 00pasoBa&HAA ® MHOT'He JIpyTHeE.

SAMANI BAHRAM, Expl. Div., AEOI, Tehran, Iran
RECOGNITION OF URANIUM PROVINCES PROM THE PRECAMBRIAN OF IRAN

During the consolidation and establishment of Precembrian Arabo-Ira-
nian platform by the Pan-African orogeny the compressional tectonic
activity ended with tensional intracontinental rifting and develop-
ment of taphrogenic rift structures with bimodal basalt-rhyolite and
alkaline magmatism. Two of these belts are discuseed in this paper.
1) The central part of the Bafq- Posht-e-Badam block which is comsi-
dered as a taphrogenic zone is occupied by pyroclastites evaporates,
carbonates, acid to basoc lava flow and gabbro to granitic intrusion
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The green facies metamorphism, Na-metasomatism, and hydrothermal al-
teration strongly developed on the peripheral zones of hyp-abyssal
granitic massives and in the narrow tectonic zones. Iron, Uranium,
Thorium and Rare Earth Elements minerzlization are associated with
these deformations and features. The first stade U- Th mineralization
is in form of amphibolite-albitite, and silicified series. The seco-
ndary stage vein type uranium (oxide and silicate) mineralization
ocourred in the faulted-crushed zone in association with sulphide-
gerpentine, phlogopitite and serpentine- magnetite- chlorite.

2) The second taphrogenic belt is located in the Zagross Range boun-
ded by Minab fault, and Zardkuh-Dena-Kazerun-Qatar Linesment. Urani-
um mineralization (oxide and silicatee) occurred in the lagconal or
playa type local basins on the weathering surface of rhyolitic, ig-
nimbritic tuffaceous series in form of gypcrete in association with
hematite. Uranium nine}alizatinn is ayn-edilantaiy type and deposi-
ted within evaporatic sediments of Hormoz Series.

SAVERIKKO, MATTI, Finn.Acad.Sci./Dept. of Geol., Univ., Helsinki,
Helsinki; TAPIO KOLJONEN, Geol.Surv.Finland, 02I50 Espoo, Finland

EXPLOSIVE KOMATIITE VOLCANISM AND ITS PALEOTECTONIC REGIME IN
NORTH FINLAND '

The Lapponian supracrustal sequence, regarded as Archean in age,
includes at least three komatiite suites. Basaltic komatiites with
komatiitic basalts, occurring as pyroclastic amphibole-chlorite rocks,
represent the latest Lapponian komatiite phase. .These rocks initiated
the volcanism represented by the Kittila greenstone complex. The
explosive phase began with eruptions of the komatiites proper in an
interior basin, uhere’isulated komatiitic volcanoes were located at the
margin or as i;landa.

Diastrophic processes were active after the early stage of the Lapponian
evolution, which consisted of the first komatiite phase, continental
sedimentation, and the volcanism that produced the Salla greenstone
complex. Explosive komatiitic volcanism took place under extensional
tectonic conditions through a large-scale fault running in north-
westerly direction through northern finland and Soviet Karelia. FPlaces
of incision of the fault and coeval faults in northwesterly direction
appear to have been the main volcanic conduits of the pyroclastic
‘komatiites.
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Before the explosive volcanism vertical displacements of 2-3 km
magnitude took place, and the subsided blocks were covered over with
arkosic alluvial sediments separated by a pelite and with overlying

euxinic-epiclastic sediments of varying thickness.

SCHERBAKOVA T.F.,SUKHORUKOV Yu.T.,BEUS A.A.,Institute of
Lithosphere of the USSR Academy of Sciences,Moscow, USSR

PETROCHEMICAL PEATURES OF ROCKS AND SIGNIFICANCE OF METASOMATISM
IN GRANITIZATION OF AMPHIBOLITES OF THE BELOMORSKAJA SERIES OF
THE BALTIC SHIELD

Study of relationships between Precambrian amphibolites and migma=
tites of the Belomorskaje series in Karelia and Kola peninsula
revealed that rocks recognised as migmatites were originated as a
result of metasomatic granitization of amphibolites, According to
the intensity of changes in composition the following succession
of rocks was observed: 1. unchanged amphibolites 2. biotite=horn-
blende plagiomigmatite 3. hornmblende=biotite plagiomigmatite 4.
biotite=~plagiomigmetite 5. biotite "shadowy" plagiomigmatite and
plagiogranite. 6. bilotite granite. On the basis of chemlcal compo-
sition of 200 samples of amphibolites, apoamphibolite migmatites
and granites and balance of substance calculations it was esta-
blished that inflow of Na, K, Si and removal of Fe, Mg, Ca, Ti took
place during granitization. The following two steges of metasomatic
granitization separated by a time interval were recognised: 1, si-
lica=sodium 2. silice~potassium. Relationships between plagiomig=
matites and microcline~bearing migmatites allowed to consider si=-
lica=~potassium metasomatic granites as a rear zone of the metaso-
matic colum, the front zone of which is characterised by wide
development of silica=godium metasomatism., Silica=potassium metaso~
matiasm (grenitization) of Protocrustal rocks,which include plagio-
granites and, possibly, enorthosites, should form a front zone of
the metasometic columm consistently enriched by sodium as a transe
ferred component. Process of silica~potassium metasometic granitie-
zation of ancient magmatic and metamorphic rocks, relatively rich
in sodium and calcium, is believed to be always accomplished by
formation of metasomatic plagiomigmatites in overlying basic rocks.



IIEPEAKOBA T.®., CYXOPYKOB D.T., BEYC A.A., VHCTRTyT JmTOcHeps AH
CCCP, r.Mockea , CCCP

IETPOXMMIYECKME OCOBEEHHOCTH MOPOX M POJNb METACOMATO3A
ITPY TPAHUTHSAING AMOVBOIVMTOB EENOMOPCKO! CEPVHA

Ha ocHoBamw® HSy4eHWA B3aMMOOTHOmEHM! NOKeMOPHHCKAX aMfWGOIETOB H
MUTMATHTOB Besomopcko#t ceprw B Kapeswm ¥ Ha KonkcKOM mOXyOCTpOBE
JCTEHOBNGHO, YTO HNOPOXH, KBANWIWIMDYEMHE KaK MHTMATHTH, 32YACTYD
OpencTaBnAnT cofoil amoamimCoNHMTOBHE OOpasoBaHudA, CHOPMEDOBAHHHE B
Iponecce MeTACOMATHIECKOH I'DAHMTH3AINA M MUTMaTH3alNy amfeéoJMTOoB.
Ilo MHTEHCEBHOCTW I'pAHATHSAUME BHUeJAdeTcH caeiypmuil mocaemoBaTeabHHI s
pan oopof: 1) HemsMeHeHHHe aMPUOOMTH; 2) CHOTHT-DPOI'OBOOCMAHKOBHE
IIATHOMUTMATATH; 3) DOTOBOOGMAHKOBO-GHOTHTOBHE ILIATHOMATMATHTH; 4)
OUOTHTOBHE WIATHOMETMATATH; 5) CHOTHTOBHE TeHeBHe WIATEOMATMATHETH

¥ IJISTHOTDAHWTH; 6) OHOTHTOBHE T'padFTH. CpenHWe XWMIIeCKHME OOCTABH
aMinGONETOR, AnoaMiuGONHTOBHX MUTMATHTOB M I'DAHATOB, DPACCUYHTAHHHE

mo 200 XUMIYEeCKEM AHANW32M, 8 TAKEe OANaHC BEmeCTBa C YYETOM yHeJbHO-
TO O0neMa NOpOX MOKASaIW, ITO IPONEeCC TDAHATH3AIAE aMimCOoNETOB CO—
IpoBOXNANCH IpEBHOCOM 5i , AMa u K m BuHOCOM lllj, Fe, Ca,7{ . Bumeaa-
DTCA NBE CTagE¥ MeTACcOMATHYeCKOR TpaHWTH3allMd, pasieJeHHHe OepepH-
BOM BO BpeMeHHE: I) KpewmHWi-HaTpEepad; 2) ' KpeMEMd-KaiHeBad.
BsaBEMOOTHOWEHEA MEENY AanoaMmiwCOJHTOBHMA IISTHOMETMATHTAME H MEXDO—
KIMHCONIe DRAIMMA MATMATHTAME IaDT OCHOBAHME DACCMATDABATH IDPOLYETH
KPeMHEH-KAIHeBOT0 MeTACOMATO32 K&K THIOBYD 30HY MeéTacoMaTHdeckalf xo-
JOHHH, MepefoBad 30HA KOTOpO# XapakTepHsyeTcA pasBATHEM KpeMHWi-Ha-
TPREEOTO METACOMATOBa. HpeMHmB-EamMessit MeracoMaTos (TpaEWTE3ammEA)
NopoN, HPOTOROPH, BRADIADmER MAaTEOrpaHATH M, BOSMORHO, aHODTOSHTH,
IoxEeH (ODMEDOBATE mepenoBoft GpoHT MeTacomarTEdeckoff KOJOHHH, ycTod-
YNBO OGOraleHEN? HATDAEM B KadYeCcTBe NePeMEMEHHOT'O0 KOMIIOHEHTa. MoXHO
OXHIATE, YTO BO BceX CHAy4YaAX mponecc KpemHWil-xayimesoi MeTacoMaTHiec-—
Koff TpaHMTHSAlME APEeBHAX MATMATHYECKENX ¥ MeTaMopiWYecKHEX HOpOXL, OT-
HOCHUTEJBHO OOTATHX HATPEEM ¥ Kajbmpesm, OyLeT CONMpOBORIATHCA ofpa-
SOBaHWEM B NepPeKpHBADIMX TOJMaX OCHOBHOT'O COCTABA MeTacoMaTHdecKHX
IIATHOMATMATHTOR,

SCHIFFRIES,CRAIG M., Department of Geological Sciences, Harvard
University, USA

THE BUSHAVELD HYDROTHERMAT SYSTEM

Several lines of evidence demonstrate that one or more nyarothermal systems
have been active in and around the Bushveld lgneous Complex. Most compelling are
the saline fluid inclusions that have been observed in numerous samples from the
interior of the Complex and from the floor-, wall-, and roof-rocks. There are, in
addition, many small hydrothermal Pb deposits in the contact aureole near the base
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and sides of the Complex, and several hydrothermal Sn deposits in the roof-rocks.
Certain transgressive pegmatoids found within the Complex have been interpreted as
metasomatic replacement bodies that are also due to hydrothermal circulation. In ad-
dition to the effects of localized hydrothermal activity, the distribution of fluid
inclusions and the presence of turgid or saussuritized plagioclase and late hydrous
minerals suggest that pervasive fluid-rock interactions occurred. The sources of
the water and dissolved salts are believed to be largely external to the Complex.

Local concentrations of fluid inclusions, some of which contain a halite(?)
daushter crystal, have been found in a 'pothole' in the Merensky Reef and in a sul-
fide-rich anorthosite horizon immediately below the Main Magnetite seam. Homogen-
ization temperatures in excess of 300°C have been recorded for some of these in-
clusions. Textural evidence of host-rock alteration is consistent with the hypoth-
esis that these areas were subjected to intense hydrothermal activity. This raises
the possibility that the potholes are solution features and that certain mineral-
ized horizons in the Bushveld that are generally regarded to be syngenetic and un-
altered stratiform magmatic deposits may actually have been sufficiently influenced
by hydrothermal activity so they should be considered epigenetic.

SCHRANK, ALFONSO, Univ. de Campinas (UNICAMP), Sao Paulo,
Brasil

SYNTHESE SUR LES CEINTURES DE ROCHES VERTES DU BRESIL ET LEURS
GISEMENTS METALLIQUES

Plusieurs exemples de Ceintures de Roches Vertes du Bresll dont 1 Qge
varie en gros entre 2,9 et 1,B AE sont révues d'aprés ses caracteris-
tiques sttatlgraphlqpes, llthologzques. petrographiques et petrolorl-
ques. Le degree de connaissauce, encore assez variable sur 1'ensemble
et surtout, dans certains cas l1'absense de données radiométriques et
geochxmlques. n empeche qu'on puisse deja saisir les grands traits ca-
racterlsant ces terrains, en fonction de leur réssemblance avec d'au-
tres régions du globe.

Du point de vue metallogenlque les prlncxpaux depdts associes aux
Ceintures Vertes traitees sont ceux de l'or. Pour la plupart ils sont
liés aux faciés des sulfures et des carbanates ferriferes (p. ex., Mi-
nes du Morro Velho et de Raposos) ainsi qu'a des schistes quartziferes
carbonates (p. ex. Serrinha) dont 1'origine volcanique exalative sem-
ble déja bien démontree. D'autres sont lies a des filons quartziferes
a 1l'interieur des roches volcaniques et sedimentaires, ou bien aparais-
sent sous forme de disseminations dans des roches graphiteuses et vol-
caniques acides (p. ex. Crixas). D'une importance numerique moindre
sont aussi repertories des gisements pulimé:alliques de plomb-zinc et
cuivre, 81n91 que des depats de nickel lateritique.

Certaines régions contenant des successions de coullés komatllthues
sont actuellement soumisses a une prospection intensive, a la recher-
che de depots de sulfures massifs de cuivre et nickel.

SHCHERBAE N.P., Institute of Geochemistry and Physics of Minerals
of the UkrSSR Academy of Sciences; BIBIKOVA E.V., V.I.Vernadsky
Institute of Geochemistry and Amalytical Chemistry of the USSR
Academy of Sciences, USSR

STRATIGRAPHY AND GEOCHRONOLOGY OF THE EARLY PRECAMBRIAN IN THE USSR

Recent complex geological and geochronologicel studies of the Pre-
cambrian of the Ukrainian, Aldan and Eastern Part of the Baltic
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shields permit to compare the time succession of major geological
events- volcanism, sedimentation, magmatism and metamorphism in the
Early Precambrian with the upper age boundary 1800 m.y. Ve have
studied only those stratigraphic subdivisions the geological posi-
tion of which is well confirmed by isotopic data obtained mainly by
U=Pb .method on accessory zircons. Only within the Ukrainian shield
the isotopic data confirm the existence of the Lower Archean forma-
tions. Here there is an ultrabasite-tonalite complex whose final
emplacement took place about 3650 + 50 m.y. ago. Supracrustal and
corresponding granitoid formations of the Upper Archean (3500-2600
m.y. 8go) have been identified within ell Precambrian shields of the
USSR. Early Precambrian epochs are characterized by & certain
displacement of the initial stages of palaeovolcanic processes and
the final stages corresponding to granitoid magmatism in the evolu-
tion of the continental erust of the Ukreinian and Baltic shields.
Within the Ukrainian shield the epochs of volcanism and sedimenta-
tion both in the Upper Archean and the Lower Proterozoic started
about 200 m.y. earlier than those within the Baltic shield. The
duration of the whole tectono-megmatic cycle in the Upper Archean
beginning with volcanism and up to the formation of synorogenic
granitoids is about 150-300 m.y., In the Lower Pfoteruzoic these pro-
cesses geem to be more durable, up to 500 m.y. A significant
time interruption between the comsolidation of the Upper Archean
formations and the beginning of the Lower Proterozoic strata ac-
cumulation has been revealed. There is no correspondence between
the age and the metemorphic grade of Early Precambrian formations.
The major epochs of granulitic metamorphism within the Precambrian
shields of the USSR have been established - 2800-2600 and 1800-
2800 m.y. ago.

W[EPBAK H.[.,MHCTATYT reoxumin A (HMSMKA MHHEDaJIOB AKameMHH Hayk
YCCP,r.Knes; BUBUKOBA E.B.,BCTATYT TeOXMMAR M aHaAATHY6CKOH
Xumun am.B.A.Bepuanokoro Axamemma Hayk CCCP,r.Mocksa,CCCP

CTPATUTPAQMA M TEOXPOHOJOTMA PAHHETO AOKEMBEPAH CCCP

lipoBesestHe B moc.iejHMe IOZH KOMIUIOKCHHE I'€0JOIHYECKHe M I'e0XPOHOIO-
THYeCKMe MCCASZOBEHMA N0 M3y4yeHMD JOKeMOpMA JKpaMHCKOro, AJNZBHCKOTO
i Bocroumoit yacTu BantuiicKOro a4¥TOP NOSBONSOT NPOBECTM KOPPEAALMD
BPeMeHHOM NOcien0BATeNBHOCTH BaxHedHmMX I'e0/OTMYECKMX COCHTHE - cezu-
MeHTaluyu, By/KaHU3MA, MATMATUBMA M METAMOPpU3NE-B paHHeM ZOKEeMOpuu
C BepxHed Bo3pacTHOW rpaduneid 1800 Mun.neT HasaZ. PaccMATpPUBanUCE -
TOABKO Te CTpATArpapuyuecKHe NozpasjeneHdn, LeOJOTMYECKOS [OJOEeHUE
KOTOpHX 0ofpeje]eH0 M NOJAEPENNEHO HaJleXHnMM M30TONHHMM HAHHHMM, [01y-
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qeHHHMA IJI8BHHM OGpasoM U-Pb mMeTOZOM mo aKUE8CCOpHHM LupKOHaM.[ao-
JOTHYSCKEMM ¥ U30TOIHO-IEO0XPOHONOTHYECKAMM JAHAHMY HUKHEapXeidcKie
00pas3oBaHMA YyCTAHOBIEHH MOKA TONBKO B Opezelax JKDPARHCKOTO guTa.

970 yJABTpalasuT-TOHAIMTOBHA KOMILIGKC, saBepuesne (opMMpoBAHMA KOTO-
poro npousowro 36501150 Man.ner Hasaz. CynpakpycranbHH® W COOTBETCT-
Byioyhe WM I'DaHMTOMZHHe PopmwandM BePXHETO apxem BuAGNEHH W HaZLekHO
AATHPOBAHN B mpejenax Bcex zoxesmOpuidckux guros CCCP. Hawmeuasrcs
CMg.ieHHe BO BPEMEHM HavaJbHHX DTANOB 3AJO0XSHMA NOABMEHNX 30H, OTBe-
Yapuux NpoueccaM NaleoBYJIKaHW3MA, M KUHEUHHX - COOTBETCTBYWIMX Ipa-
HATOMAHOMY M3TMaTH3MY, B 3BONDLNOHHOM DA3BATHM KOHTMHEHTANBHOA KOpH
YxpauHCKOrO M banTUiCKOro 4UTOB., B mpedenax YKpPaMHCKOTO 44T4 3MOXH
BYNKGHASMB R 0CaZKO00pa3oBauus IpUOIM3MTeaAbH0o Ha 200 MIH.IeT HAuu-
HANMCH paHbue, 4eM Ha DaaTuiickoM. [lpoZon&MTeABEOCTE $OpMMpPOBAHNA
NeTaMOpfUYECKMX CepHA B BEDXHEM apxXee HauYMHAA C BYINKaHM3MA W KOH-
q9af CHHOPOTeHHHMM T'DBHUTOMAMM cocTasaaer I50-300 unH.jeT. B HuxHcM
IPOTEP0308 3TA MPOLECCH »I0~BANAMOMY , OXBATHBANH COABMAE HHETEPBATH BpE=—
umepns 20 S00 wad,neT. YcraHaBINBaeTCA CYWeCTBeHHHA nepepuB Bo Bpeume-
HA MoKAy OTAnaMi KOHCO/IMJALMA BEPXHEAPXEHACKAX M HAYaAOM (OpMMDOBANMS
HNEHENPOTEPO30MCKUX Toxal. /[A paHHELOKeMOpUCKMX 0GpasoBaHuli HE ycTa-
HOBJIGHO 3aBACAMOCTH MEKZLy BO3PACTOM HOPOJ 4 CTEUEHBW WX METaMDpEN3NA.
B npezenax poxeMOpuicknx waros CCCP mmpoxo NPORBUIMCE ABE 3M0XH
I'DaHYAMTOBOTO MeraMoppusma - 2800-2600 m 2000-I800 waH.!I8T Ha3ak.

SHCHOGOLEV I.N.,Voronezh State University,Geological Faculty,
Voronezh, USSR

FRINCIFPAL REGULARITIES IN THE EMPLACEMENT OF THE CONTINENTAL LOWER
PRECAMERTAN ORE-BEARING IRON FORMATIONS AND THE CRITERIA FOR THEIR
CORRELATION 7

Stratigraphic division and correlation of metamorphic rocks is a
difficult problem due to the uncertainty as to the original nature
and positiion in the cross section. The major difficnlties come from
the regions where the basement is represented by high-grade meta-
morphosed terraines and overlaid by thick sedimentary formations.
So, investigation of the lower Precambrian rocks and interregional
stratigraphic correlation are approached to on the basis of follo-
wing principal suggestions:1)rocks generated by metamorphism of
sedimentary, volcanogeneous-sedimentary and volcanogeneous terrains
are playing the dominant role in the regions;2) generation of many-
km rock thicknesses took place from 3500+100 m.y. to 1650450 m.y.
in four major stages, each characterized by special tectonic and
paleogeographic situation;3) rock sections possesa the marking ho-
rizonea with specific structural features;4) relics of the original
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sedimentary rocks are preserved both in thelr low and high grades
metamorphosed differences, All this caused the use of the complex
geological data and special research methods to study metamorphic
terraines. Considering the above, the lower Frecambrian sections of
the world principal ore-bearing provinces (EKursk Magnetic anomaly,
Ukrainian, Canadian, Fast-Brazilian, Guianian, Rhodesian, Transvaal,
Indian, China-Korean, West-Australian and other shields) show a
wide abundance of the ore-bearing formations, which are associated
with certain stratigraphical levels and are representative of four
main stages of the ore accumulation (low Archaean, Upper Archaean
and two lower Proterozoic). Due to structural pecularities and ge-—
neration conditions the ore-bearing formation of different ages are
charactierized by considerable differences and involve irreversible
changes in the types of rocks and similar lithological patterns.
S0, varies the substance composition of the ore-bearing iron forma-
tions, production, genesis and the complex of enclosing rocke.
However, synchronic iron formations of different world regions have
many common features, referring to the university or closeness of
conditions of generation, existed in Low Precambrian on the conti-
nents.

OETOJIEB ¥.H. , Boponexckuit PoCyApPCTBEHHHN yHUBEpCUTET ,reoNfex,
r.Boponex,CCCP :

TIABHEAIME 3AKOHOMEPHOCTH JOKAIMSALMY PYIOHOCHHX EEIESMCTHX
QOPMALMY HVEHETO IOKEMEPVA KOHTMHEHTOB M KPUTEPUM MX KOPPEIFAIMH

Crparvrpafueckoe pacuneHeHHe M KOPPeaAlus MeTaMOpiMuecKMX NOPOX
npefcTaBNAST cO00N CIOKHY® NpOGIeMy M3=8a HELOCTATOUHON ACHOCTH
NepBOHAYANBHON NMPUPOJH M MOJOXEHWA B paspese.HamGonemie TPYIHOCTH
BOBHMKENT B pailoHax,rge fyHoaMeHT NpejcTaBieH BHCOKOMeTaMOpduaoBaH-
HEMM TOJMEMH M MePSKPNT MONHEMYM OGpA30BAHMAMM OCANOYHOro uexia.[lo-
3TOMYy METONWUECKMI MOJNXON K U3YUEHMO HURHeNOKeMOpWACKMX nopoj ¥ mpo-
BeJIeHME MEeKperMOHANEHON cTparurpafueckoli xoOppenAnuM O&asupyerTcd Ha
CHeNYOIYX OCHOBHHX MONOKEHWAX: 1)TrIapeHCTBYOmAA PONb B pervMoOHaX NpH=
HAIJIERNT [OPOJEM,06DA30BAHHEM B DE3YIbTATE METAMOPIH3MA OCANOUHHX,
BYJNKAHOPEHHO=0CAN0UHEX ¥ BYJKAHODSHHHX TONN; 2)HOpMApOBaHNe MHOTOKH=
JOMETPOEHX DaspesoB Mopof npomexomuno 5 nepuon or 3500+I00 mmH.mer
1o 1650450 myH.meT B HYeTHPeX KPYNHHX 3TaNaX,KaRqHi W3 KOTOPHX Xapar—
TEpU30BaJCA CBOS0GpasMeM TEKTOHWUECKOW M naneoreorpafyueckoif obera=
HOBOK;3)HanMuue B paspesax NopoJ MAPKAPYOLIMX I'OPH3OHTOB CO CTPOrO
crienudMuec KMy OCOGEHHOCTAMA CTPOSHWA; 4) COXpAHEHHEe DEeNHKTOEHX MNpd-
BHAKOB NEPBAUHO-0CANOYHHX NOpOJ K&k B cJafo=,Tax ¥ B CHIEHOMeTaMOpD-
fUB0BAHHHEX MX pasHOCTAX.Bce BTO0 OOYCNOBMIO MCTONB30B&HHE KOMIUIEKCA
IeoJIOTMUeCKEX JaHHHX,a TaK#e CHNeUHANLHHX MeTOLOB MCCREeNOBAHMS NDH
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H3yueHWM MeTaMopfudueckMx Toxm.C y4yeToM OTMEUEeHHOI'0 B paspesax HHE-
Hero NOKeMOpMA riaBHeMIMX KenesopyQHHX NMposHHnuA mupa (KMA,Vkpaws-
cxmit, Hanane xuit, Bocrouno-Epaswibc xuit, Menanc kuit, Poes uitc kuit, TpaHc Ba~
amscruit, iHgnic mat , Kuraticko=Kopefickuil, 3anagHo=Asc Tpaymiicinit 1 ap.
mATH) yCTEHOBNEHO WHPOKOe DASBHTHE EeNe30DYyAHEX 06pasoBaHuil, KOTOpHEe
TIpHYPOYEHH K ONpeliefeHHEM CTpaTHrpafiueckiM ypoBHAM M COOTBETCTBYOT
YETHDPeM IJIABHHM BTOXAM ReNe3oHaroIeHnA (HumHeapxelickoit,BepxHeapxeii=
cxoft B IByM HUEHenpoTeposolickim),.[l0 OCOGEHHOCTAM CTDOEHUA ,YCIHOBHAM
06pa30BaHKA DasHOBO3PACTHHE EeNesOpy[HHe 00pasoBAHHMA XapaKTepH3YRTCH
SHAUNTENbHEMY DasJMUMAMA M yCTAHABIHBANTCA HEOODATAMHE W3MEHEHWT BO
BpeMEHH KAK THIOB NOPOA,TaAK H ONHOHMMEHHHX pasHocTei.Tak,MeHsercH
BEeMecCTBeHHH! COCTaB ReNe30pyAHHX 006pasoBaHuit, MPOLYKTHBHOCTS ,'eHezHe
M KOMIUTEKC BMENAIMX nopoj.OfHar0 SaKOHOMEDHOCTH B JOKAJM3AWH OFHO=
BO3PACTHHX X6/I83ROTHX (opMamaif pas/MYHHX DPETAOHOB MEDA EMSDT MHOI'O
CXOLHHX UEepT,uTO CBHIETENLCTByeT O eNQUHCTBE WM GIM3OCTH ycaoBHit,cy=
[{eCTBOBABNMX B HMEHEM NOROMODUM HA KOHTHHEHTAaX.

SHEN BAOFENG, ZHAI ANMIM, SONG LIANGSHENG, LUO HUI, Tianjing
Institute of Geology and Mineral Resources, Chinese Academy of
Geological Sciences, Tianjin, China

THE TIME-SPACE DISTRIBUTION OF THE LOWER PRECAMBRIAN ORE
DEFPOSITS IN CHINA

The lower Precambrian is the important period of the ore deposits
formation in Chins,in which the iron ore and gold deposits are the
most important, less the copper, lead-zinc deposits and nonmeta-
1llic pyrite and boron deposits.

In this paper 8 metallogenic provinces of the lower precam-
brian in China are distinguished as follows: 1. Qingyuan-Huadian
gold, iron and lead-zinc metallic province; 2, Liaotung ironm,
boron, lead-zinc metallic province; 3. Jitung iron, gold metallic
province; 4. Wutai Taihang iron, pyrite metallic province; 5.
Shanxi Luliang iron metallic province; 6. Shanxi Zhongtiao copper
metallic province; 7. Yuxi iron, gold metallic province; 8. Wan-
bei iron metallic province.

In addition, 7 characteristics of the time-space distribu-
tion of the lower Precambrian ore deposits in China are discu-
ssed in the article.



SHURKIN K.A.,Institute of Precambrian Geology and Geochronology of
the USSR Academy of Sciences, Leningrad, USSR

CORRELATION OF THE EARLY PRECAMBRIAN OF THE RUSSIAN PLATFORM
BASEMENT

The regional stratigraphical scales of the early Precambrian in the
European part of the USSR include about sixty of the rockunits
ranked as series which had been formed in the time-span longer than
3.0 b.y. These intermittent and ranging in age sedimentary and vol-
canic terrains are very difficult to correlate due to complex defor-
mation and often high-grade and polycyclic metamorphism they suffe-
red from. So their correlation remains disputable in many respects.
Comparative analysis of geology, stratigraphy, lithology, structu-
re-petrology, composition and sequence of these complexes together
with radiological dating of metamorphism and cross-cutting intru-
eions enable natural history of series formation to be recomstructed
in terms of the current chromo-stratigraphic scale for the Precamb-
rian in the USSR. Lower Archaean-AR, (> 3000%150 m.y.) regions and
series: 1) Kola Peninsula - Kolan; 2) Karelia - Bielomorian; 3) Uk-
rain - Aulian; Dniestr-Bug; 4#) Bielorussia - Shchuchian; 5) Kursk -
Voronezh area - Oboyan; 6) Volga-EKama oil-field area - Otradnian
and Bol'shecheremshanian; 7) Baltic region - granulite complex.
Upper Archnea.n——mz(BOOOhBO ~ 2600%100 m.y.) - in the same order of
the regions. Series: 1) Liebyazhian, Kolmozero-Voronyan; 2) Himolan,
!_‘arandovian, Hautavaarian, Jalonvaarian, Tikshozerian; 3) Konka-Ver-—
khovtsevian, Zapadno-Priazovian, Rosian-Tikitchian; 4) Okolovian;

5) Mikhailovkan; 6)-; 7) Vaivarian. Lower Proterozoic—m,‘: Early
Proterozoic-PR?‘ (2600%100 - 2300%100 m.y.). 1) Tundran, Keivian;

2) Sariolian, Bol'shozerian, Tungudan; 3) Krivoi Rog, Ingulo-Ingu-
letsian, Teterevian, Tzentral'no-Priazovian; 4) =; 5) Kurak. 6) Sar-
movia.n. 7) Inchukalnsian, Balnikaian. Late Proterozoic-PR (2300%
%100 - 19002100 m.y.). 1) Petchengan, Imandra-Varzugan; 2) Segoze—
rian, Onegan, Suisaarian, Sortavalan, Ladogan; 3) Verkhme-Krivoi Rog,
Osipenkovan, Guliaipolian; 4) Zhitkovichian; 5) Oskolian, Voront-
sovkan; 6) Koukmorian; 7) Aloutaguzean, Yagalan. Subplatformic sta-
ge-PRZ (1900%100 - 1650%50 m.y.). 1) Yuzhno-Petchengan; 2) Petroza-
vodnk—Shokahan. 3) Pugachevkan; 4) Luchkian; 5) Glazunovian; 6) —;

7) -Hoglandian.,
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WYPKNH K.A., IHCTUTYT TeoNOTMKM ¥ reoxpoHonoruu Jokemopus AH CCCP,
llenunrpag, CCCP g

KOPPEIALNA PAHHETO JOKEMBPUA ®YHIAMEHTA PYCCKOUH MJAT®OPMH

B permomanbHHX cTpaTurpaduyeCKMx cxeMax DaHHero JoxeMépus Eppomeif-
cro#t vact# CCCP BumenAeTCA OKOJNO WECTH AECATKOB CTpaTurpafuyecrux
nojipaszenenuit B panre ceput, cfopMMpOBAHEWX B MHTEDBale ANUTENb-
HOCTHD Gonee 3,0 uypxi.ner. Koppenanus 3TUX NpocTpPaHCTEEHHO pa3ol-
HERHNX W PaSHOBPEMEHHHX OCANOYHHX M BYJNKaHMYeCKMX 00pasoBaHul, »
0O/BUMRCTBE CBOEM CHOXHO XePOPMUDOBAHHEHX, 9ACTO TAYGOKO M HEOLHO-
KDPaTHO MeTaMopiu30BaHHHX, BH3IWBAET COABNHE TPYIHOCTH M BO MHOTOM
ocTaeTca ITMUCKYCCHOHHOK. CpPaBHUTe NBHHE aHANW3 reo0Joro-CTPAaTHrpadu-
YeCKMX, JNUTOJOro-(anuanbHHX, CTDYKTYDHO-NETPOJOTUYECKMX K IpYyruX
0CO0EHHOCTEN COCTABA M CTPOEHWA PAa3pe30B ITUX KOMNNEKCOB, & TaKke
PaluMoXpoHOMEeTPHYECKME JATHPOBKHM BpeMeHH MeTamopdusMa u Bospacra
NpOPHBANUMX WX WHTPY3Wi MO3BONAKT yCTAHOBHUTH €CTECTBEHHO-MCTOPAYEC-
KyD nocnel0BATeNbHOCTE GOPMADOBAHMA BHIENAEMHX CepUil B pamrax jJei-
CcTBybue# XxposocTparnrpatuseckofl mrems moxemGpms CCCP.

HuzHuit apxe# - AR, (>3000%I50 Mau.ner) patons u cepun: I) Konncrui
nonyocTpoB - KoAbCKad; 2) Hapeams - Oesomopcras; 3) YEpaupa - ayis-
Ckaf, IHECTDOBCKO-Oyrckas; 4) benopyccud - uyuueckas,; 5) Kypcro-Bo-
POHEXCKAd 001acTh - ofofAHckad; 6) Boaro-Kamckui HedTeHOCEMN paliom -
oTpalHeHcEaf u OonsmeyepeMmmanckasd,; 7) [lpuGantura - rpanyauToBHR
KOMMAeXC. Bepxuuit apxed - AR, (3000150 - 2600100 MmiH.JeT) B TOiH
Xe T0CJeJOBATENBHOCTA MO DerdoHaM. Cepuu: 1) neGAXUHCEAA, KOJMOZE-
PO-BOPOHBA; 2) THMOJLCKAA, MAPARKOBCKAf, XAyTOBapCKad, AAOHBapCKad,
TUKNO3ePCKAaf; 3) KOHKCKO-BEDXOBIEBCKad, 3aNajHO-TPHA3OBCKAd, DOCHH-
CKO-TMXMucRafd, 4) oxonoBckad, 5) MmuxainoBckas; 6) -3 7) BaltBapckas
Tonma. Humuuit nporeposodt - PR, . Pammmit - PR (2600-100 - 2300100
M1H.n€eT)t I) TYyHIpOBAaR, KeWBCRAd; 2) capuoiMitckad, CoNbIE3epCEad,
TyHTYLCKAd; 3) KDUBODOXCKASA, WHIYJNO-MHIYIEOKad, TETEPEBCRAA, IEHT-
panpHO-npuasoBcKad, 4)-; 5) Kypckad,; 6) capuaHoBCKasf; 7) MHUyKAnH-
ckad, Cansamkafcxas. lHoszmuit - PR® (2300100 - 1900100 unu zet):

1) nmeueHrcrafi, MMapipa-Bap3yrCRas; 2) Cerosepckad, OHEXCKad, Cyi-
capcraf, COpTaBaibCckad, ﬁanoxcxaa; 3) BeDXHEKDUBODOXCKAf, OCHMEH-
KOBCKaf, Cynafinonbcrad; 4) EMTKOBUYCKEA; 5) OCEONBCKAA, BODPOHNOB-
cKaA;56) KyEMOpckras; 7) TonmM anyrtaryseckad M sranackaf. CyOnnardop-
uerms# sranm - PR} (1900100 - I650%50 Mnm neT): 1) DXHOMeYeHTCKAR
2) meTpo3aBofCRO-NOKWMACKAA, 3) myrauesexad; 4) nyukomckas, 5) ria-
3yHOBCEAA; 6) -, 7) Xoraanickad TOAWa.
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SIDORENKO Sv.A.,Geological Institute of the USSR Academy of Scien-
ceg, Moscow, USSR

LIFE IN PRECAMBRIAN IN THE LIGHT OF PRESENT-DAY DATA ON ORGANIC
MATTER IN FPRECAMBRIAN SEDIMENTS

The Earth's crust sedimentary geological layers devoid of biogenic
organic metter have not been known for us at present. All oldest
sedimentary rocks of the Earth accessible for us at present bear
no traces of geological, biological or chemical (geochemical) tra-
ces of origin of life, "living systems" at this very stratigraphic
or absolute-age level. This phenomenon was certain to take place
before all known nowadays geological events.

Primarilly-sedimantary rocks of Precambrian bear biogenic organic
compounds of practically all their major classes and types.

Six large global "epochs" of wide development of highly carbona-
ceous rocks (bill, yrs.) are distinguished within all Precambrian -
blocks of the Earth's crust: 3.7 - 3.5; 2.8. = 2.6; 2.1. = 1.7.;
1.0 = 0.9; 0.750 - 0.700; 0.650 = 0.600.

These epochs are well correlated to the major stages of biological
development of the "living systems" and the periods of the tectono-
magmatic activization of regional metamorphism. The Earth's geolo-
gical process is a biogeological process.

CHJIOPEHKO C».A.,Teomoruveckuid uucraryr AH CCCP, r. Mocksa.,CCCP

XASHD B JIOKEMBPAM B CBETE COBPEMEHHHX AAHHBHX IO OPTAHUYECKOMY
BEUWECTBY B JAOKEMBPHMCHUX OCAZAKAX

B HacToHuec BpeMs HaM He M3BECTHH OCAJlOUHHE I'0ZOIHUECKEE CIOH 3eM-
HOJ KOpH,IMNEHHHE NPUCYTCTBMA CHOreHHOTO OPraHMYeCKOr0 BEHEeCTHa.
Bce AocrynEHe B HACTOHWEee BPEMA ADEBHOMUMES OCAKOYHWE NOPOAH SeMuu
He Hecy? B cele HEEAKEX I'e0J0CAYECKHX, OHONOIMYECKMX MIH XMMHYSCEMX
(reoxHuMuyecKuX)CIeZ0B BO3HUKHOBOHAA XMBHA, "HMBHX cHécTeM" EMEeHHO

Ha 3TOM crparurpafuueckoM Ma¥ aCCOANTHO-BO3PACTHOM YPOBHE. 10T

8KT HMEeX MecTO ABHO paHec BCOX M3BECTHHX HaM CEerojHf Ie0NOIMYeCKHEX
COOHTHH,

B nmepBHYEO-0CAZOYHHX NOpPOAAX JIOKEMOpDMA COXDAHANTCA M NPUCYTCTBYDT
OMOrEeHHNE OpPraEMYeCKHe COS/MHOHMA NPAKTHYOCKE BCEX MX OCHOBHHX
KIAacCOB M THINOB.

B mpezenax BCeX AOKOMOPMMCKMX GIOKOB 36MHOM KODH BHAEGIADICA -WECTh
KpPyOHHX TA00albHO-NPOABIEGHHHX "30OX™ WMPOKOr0 PA3BMTMA BHCOROYIIAE-
pogucrux mopox (sapa.aer): 3,7-3,5; 2,8-2,6; 2,I-1,7; 1I,0-0,9;
0,750-0,700; 0,650-0,600.

9TR 3MOXM OTYETAMBO KOPPEIMPYDTCA ¢ rAaBHeimMMn sTamaMd OMoXOoTrHYec-
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KOT'O pPasBETHE "XMBHX CHCTeM™ M [NEpHOAAME NPOABACHNA TEKTOHO-MAI'MA~
THYECKOM aETHBM3ANMM DerHoBaIBHOr0 MeTaMopjEsma.
JeMHOff reonoruveckmil mpomecc — CyTrs Opornecc OMONOIMYOCHENH.

SINITSYN A.V.,, ERMOLAEVA L.A., Leningrad State University, Lenin-
grad , USER

THE MANTLE NON-UNIFORMITIES, THEIR SURFACE ON THE PRECAM-
BRIAN SHIELDS AND METALLOGENIC SIGNIFICANCE

The tectonic framework of all Precambrian shields represents an
aggregate of Archean cratons and Lower Proterozoic mobile belts,
their metallogeny and economic geology being sufficiently diffe-
rent. The analyses of the crust structures of Precambrian shields
reveals that the cratonic areas are common in comparativly uniform
type -~ the crust being about 40 km thick is characterized by ra-
ther smooth surfaces of the Mohoroviciec discontunity (15 km) and
Conrad discontunity (34-36 km). Both of them are complicated by
small though sufficient submergences towards mobile belts dividing
the cratons. The granitic and dioritic layers are average in thick-
ness and the upper mantle surface ig differentiated weakly.

As for the mobile belts the surfaces of both discontunities are
sharply lacerated. Their general trend comprises main regula-~
rities: the surfaces of the C- and M-disconunities in central
parts of the mobile belts are prominently elevated, up to 9 and
28 km respectivly. As a result granitic and dioritic layers become
essentially refined and the upper mentle is in utmost proximity to
the surface. There are symmetric minimums of both discontunities
(up to 24 end 46 km respectivly) along the edges of the mobile
belts, and they are frontier borderlands relative to the tranquil
plateau areas of Archean cratons.

This leads to reasoning that the mobile belts emergence and de-
velopment are a corollary of the mantle non~-uniformities. Several
direct relations are evident - a) the axis parts of the M- and
C- maximums correspond to the granulite belts, b) the fropntier M-
and C-minimums correspond to the regional blastomylonite zones and
aporthosite complexes characteristic for cratonic-mobile belts
Junctions.

The differences in metallogeny closely associate with different
type of mantal and crustal processes combinations having diverse
character when cratonic areas and mobile belts are considered.

The report is illustrated by seismogeologicel profiles for Bal-
tic, Ukrainian and Aldanian shields.
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CHHIMH A.B., EPMDIUAEBA JL. A.,Jensnrpanckuil rocyrapCTESHHNNA YHUEED-
carter, r.Jesunrpan, CCCP

HEOJHOPOIHOCTY HA YPOBUE VAHTVM, VX [PQABTEIMA HA HOBEPXHOCTA
JOKEMSPYIACKMX IMTOB ¥ METAJIOIEHMYECKOE SHAYEHUE

UrdpacTpykTypa Bcex NoxeMSpuilcKMX WMMTOE MpefcTasifeT coGoil coBo—
KynHocTh apxeflckmx KDATOHOE ¥ HEEHENDOTEPO307CKUX NONBXKHHX [0ACOB,
MeTannoreRuaA KOTODHX CYMeCTEEHHO DasiauyaeTcA. AHaiu3 cTposHud seM-
Holt xopu moreMSpufiCRMX mMMTOB NOKA3HBAeT, 4YTO B Opefensx KPaTOHOE
OHA CpABHUTENEHO OXHODOAHA — Opm MomuocTH ORoMo 40 KM mOBepPXHOGTH
pasrnenos Mbxoposmanya (I5 M) m Kompama (34-36 xM) uvenT miapuull
X8paKTep, OCIORHeHHHHA HeSOMBUMMA OOTDYREHWAMI B CTOPOHY pasIeNAdmix
KDATOHH MONBETHHX NOACOB. IIpM 3ToM rpanuTHHA M IMOpATOBHA clon mnMe-
DT CpelHoD MOMHOCTH, & MOEEPXHOCTE EepxHell MawTuu ciaado mafidepenrn-
POE&HHA, < .

B npenenax NONBMAHHX NOACOB [OEEDXHOCTA O50MX DasieloB MNenT
pesxo nepeMesnHit xapaxTep, Ha ofmeM Qowe KoToporo BHIENAOTCA cle-
Iyomge OCHOEHHE 38KOHOMepHOCTH: 0OEepxHOoTH K ¢ M B meHTpanbHHX
49a0TAX NOJEARHHX N0ACOE 3AMETHO OOIHATH X0 9 u 28 KM COOTEETCTEEH-
HO. BeseficTBHe 9TOr0 37eCH OPOMCXONUT CyUECTEEHHOS JTOHEHAE IDAHAT-
HOT'O # IMODUTOROrO CNOER, 8 BepXHAA MAHTHUA NaKcUMANLHO NDACHEEeHa K
noBepXHOCTH. B oSoMX Kpadx NOACOB BHpDaXeHH CEMVETpHYHNE MIHAMYM
o6orx pasyeloB (np 24 m 46 KM COOTEETCTEEHHO), i OHE ABASOTCA rpa-
HAYHEHMA ¢ n1aToodpasHEMA CHOROMHHMI yduacTRaMa, OTEevanmaby .apxei-
CKEM KpaToHaM,

9T0 npuBOIMT K BHEOXNY, 4TO BO3ZHUKHOEEHUE § DASBATHE MOINEMKHHX
Oo0AGOR ABIAETCA CHENCTEMEM HeORHODOTHOCTEH MapTpu. QUeBMIHH M Mpfi-—
MHe 38BHCHMOCTA: 8) OCeBHe JacTé MaxcuMyMoE M u K cooTEETCTEyRT
NO3ANMA TPAHYAATOBHX NOACOEY §) Xpaerue MiHavyMs Mm K cooTEeTCTBy-
DT DEerEOH8JBHHM BoHAM GIaCTONANIOHATOB i [O3MIAN AHODPTO3UTOEHX KOM-
IVIEKCOB Ha CTHKAX MOIEMXHHX NOACOB M KDATOHOE.

Paznpgupd E NeTalloreHnd CEA3HBAOTCA C DA3HHM XapakTepoM coueTa—
Hafl MapTAiHHX B KODOBHX NPONECCOE, BOSHAKADIMX B NPeJeNiaX KpPaToHOB
¥ NONBARHHX IOACOE.

Jorranm wimocTpupyeTes celicMoreonorsueckuMs paspezaMn no Bamrnii-
CKOMy, YRpadnCKoMy U AnnaHCKoOMy maTaM.

SOEKQLOV V.A., HEISKANEN K.I., Institute of Geology of the Karelian
Branch of the USSR Academy of Sciences, Petrozavodsk, USSR

DEVELCPMENTAL STAGES OF PRECAMBRIAN CHEMICAL WEATHERING CRUSTS

1. The aﬁthors discuss geological, mineralogical and geochemical
problems and the stepwise evolution of Precambrian chemical weathe-
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ring crusts (Paleosoils) and demonstrate that pre-Paleozoic crusts
of weathering occur in a few hundreds of localities among Precamb-
riam polymetamorphic complexes im all continents,

2, Geological criteria such as the presence of either physical or
chemical weathering profiles, the type of sedimentary formations
contemporary with weathering epochs, the mineral compositiom of
their rocks and other factors are used to distinguish between three
associations of different typea which comprise hypergene deposits:
a) association of volcanogenic, aluminiferous, quartz, siliceous
and other rocks formally similar in chemical composition to forma-
tions of weathering crusts in FPhanerozoic deposits but not conco-
mitant with contemporaxy weathering profilea (crust of weathering
proper), although the latter might not have beem revealed or eroded,
The association is confined to the top of the Archean (its age is
over 2600+100 Ma), b) association of rudaceous rocks (conglomera—
tes, conglomerate breccia) with physical weathering profiles re-
vealed at their base, It is most distinct at the base of the Iower
Proterozoic (time-range 2700-2500 Ma). ¢) association of crusts of
chemical weathering involved in the structure of hypergenme profiles
and related widespread sedimentary formationms composed of highly
mature clastic and. chemogenic rocks. It is most characteristic from
the interval of 2400 Ma,

3. The geological and mineralogical characteristics of crusts of
weathering at three stages are given,

4, Tt is demonstrated that the initiation of chemical weathering
correlates with changes in geological processes related to the evo-
lution of litho-, hydro- and atmosphere, Such are quantitative and
qualitative variations in the association of iron-, manganese~,
gold- and uranium-enriched sediments, the emergence of red-coloured
terigenous and carbonate formations, the differentiation of dolo-
nite and calcite accumulation,the emergence of rock-forming stroma-
tolites, ete,

5. The appeararce of chemical weathering crusts signifies the on-
set of a qualitatively new stages in the evolution of lithogenesis,

COKOJIOB B.A,, XEACKAHEH K.A., Ha-r reomoras Kapeasckoro guamana AH
ccCP, r.0erposaBoack, CCCP

9TAMN ﬁOPIHPOBAHHﬂ XAMAYECKMX KOP BHBETPUBAHWA B ANOKEMEPAA

1. Ha ocHOBe IMYyHHX MCCHeJOBaHU{ U ANTEPATYDHHUX ZIAHHHX, NOKAa3HBAN-
HAX HAAMYHE JIOTIANeO030HCKMX KOp BUBOTDMBAHME B HECKONLKMX COTHAX
NYRKTOB CpezM MONMMETaMODPHUOCKHX KOMIAGKCOB ZOKOMODHR BCEX KOHTE-
HeHTOB MMpA, BBTOPH pasCMpanT BOOPOCH I'@0IOTMM, MHHODAIOI'MM, Te0-
XHMHM ¥ BTANHOCTA PA3BMTHUA KOD XMMMYECKOI'® BHBOTDUBAHAA B JOKOMODUH.
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2, [lo TeONOrMYeCKEM KDATEDHAM - HAJMUAD Opojuielt PUaduuecKOro WIA
XHMMYECKOr0 BHBOTDHBAHAA, THNY CONYTCTBYDUMX BMNOXEM BHBeTDHBAHMA
0CaAOUHBX (QopManMii, MMHEDANBHOMYy COCTABY MX HOPOA M ZPYTEM DaxTopam
HaMeYauTCA TPM PAR3HOTMOHMX ACCOUMAIMM TMIEPreHHHX OGpA3oBaHmi:

a) accOolMalMR BYJIRaHOreHHNX, PIMHO3OMMCTHX, KBApDUEBHX, KDPEMHACTHX

M ZADYyTHX MOPOZ, KOTOpPWe MO XAMU3MY GHOpMANBHO CXOAHH ¢ (OpMENKAME
KOp BuBeTpHEaHHA (PaHepO3OHMCKMX 00pas3oBaHMil, HO HE CONPOBOXJANTCA
CHHXDOHHHMM NPODUIIAME BHBETPHBaHMA (COOCTBOEHO KOpPaMd BHBGTDHUBaHMA ),
XOTA BO3MOXHO, YTO HOCIOAHME OCTADTCA HEBHABICHHMWMA JMCO OWNM pas-—
MHTH; acCoLMamuA Npuypoueia K Bepxawm apxesa (Bospact Goxee 2600+I100
MIH.JeT)} 0) accouuauda rpy0oo0AOMOuHHX HOPOZ (HOHIIOMEDATOB, KOH-
raoMeparo-Gpexdnil) ¢ BHABNGHHHMM OPOPUIAMM (UBMYECKOTO BHBETPUBAHUA
B MX OCHOB&HWM; HauGonee YeTKO BHDaXeHA B OCHOEAHMW HAXHErO MpoTe-
poson (uurepBan 2700-2500 wmaH.neT); B) accoUMands Kop XHMHUSCKOTO
BHBeYPUBAHMA, YUACTBYOWMX B CTPOGHUM TUNEPIeHHEX OpoJuIed N CBA-
8aHHNX C HMMM REDOKO DA3BMTHX OCANOYHHX (opManm#t BHCOKO 3peNHX 06—
JNOMOYHHX M XGMOI'S$HHHWX MOPOZ; HauGonee xapaxkrepHa ¢ METepmaza 2400
MIH,JNET,

3, MpuBozuTCA IeONOTO~-MHHEDANOTUYECKAN XADAKTEDUCTHHA KOp BNBOTDU-
BaHAA TPeX STANOB.

4, Jlokasaso, 4T0 CTAHOBIACHWE® NPONECCOB XMMHUGCKOI'O BHBETDUBAHNA
KOPPEeNMpPYeTCA C H3MEHSHMAMM I'€ONOTMYSCKEX NpOLEcCOB, CBA3AHHLX C
8BoAOLMeR nHTOo-, T'HAPO- M armocpeps. TaxoBN KONMYECTBEHHH® M KauecT-
BEHNLe MOMCHEHHA B HAKOMISHMA OCAAKOB, OCOTANGHAHX XeIAE630M, Maprai-
LeM, 30JI0TOM, YyPAHOM, NOABJGHHWE KDACHOUBOTHHX TeDPUI'S8HHHX B Kaplo—
HaTHHX (opdanuit, ZuQPepSHUMALMA ZONOMMTO- M KAABLUMTOHAKONNGHAA, BO3—
HAKHOBEHME NODPOACOOPA3YOUHMX CTPOMATONHTOB M T.A.

5. [oABJAcH4® K0P XHMAYECKOIO BHBOTDUBAHMA 3HAMGHYyET HAYANO0 Kauecr—
BEHHO HOBOI'O 3TaNa B DPasBUTHM JIHTOISHE3A.

SOMAN G.R., SARKAR P.K., Department of Geology, Poona University,
Pune, India

SEDIMENTOLOGICAL AND STRATIGRAPHIC STUDIES OF THE PRECAMBRIAN
ROCKS OF MALVAN,SINDHUDURG DISTRICT OF MAHARASHTRA, INDIA

Oligomict, pyritiferous conglomerates consisting of well rounded
flattened quartzite and vein quartz pebbles, fuschite guartzite,
ferruginous chloritoid quartzite, white and gray coloured quartzite
with sporadic development of kyanite, and quartschlorite schist se-
quence is well exposed, for a distance of about ten kilometers,
along the coast of South Maharashtra (from Nivti in South Malvan in
North). In these rocks wave generated structures, such as, medium
scale wedge and trough crossbedding with foresets exhibiting vary-
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ing dip directions, subhorizontal plane bedding, small scale trough
crosslamination, wavy crosslamination, trochoidal ripple lamina-
tion, crosslamination with forest offshoots and irregular binding
surfaces giving bundle like appearance ets. are well preherved.
Inner offshore-nearshore (bars, ridges and runnels) facies is in-~
ferred from the observed vertical and laterel variations in these
lithounits end associated primary structures. On the besis of field
characteristics and mineralogy, these stratigraphically problematic
rocka are correlated with the Basal Conglomerate - quartzite of
Bababudan Group (Late Archean) of Karnmataka craton..

SOZINOV N.A., GORBACHEV 0.V., Institute of Lithosphere of the
USSR Acad. of Sci., Moscow, USSR

PRECAMBRIAN CARBONACEOUS FORMATIONS: THEIR EVOLUTION
AND METALTOFEROUS AFFINITIES

Carbonaceous deposits of the Precambrian and Phanerozoic are as-
sociated with a wide spectrum of mineral products. Typification and
analytical studies of these deposits on a formational basis facilita-
ted an understanding of the major aspects of their evolutionary deve-
lopment in the history of the Earth.

According to the major paragenetic rock associations these de-
posits are classified into four formational types: terrigenous-carbo-
naceous, siliceous-carbonaceous, carbonate-carbonaceous and volcano-
genic-siliceous (carbonate)~carbonaceous,

All these formational types existed already in the Early FPrecam-
brian, but their volumes and quantitative relationships were essential-
ly different in the Precambrian and Phanerozoie¢. For most of the ais-
tinguished types the general trend between the Precambrian and Cenozo-
ic was towards a decrease-in volume of the carbon-bearing deposits and
individual constituents, and concurrent increase in the high-carbonic
fractions. A specific feature of the Precambrian is the association
of carbon with high-alumina and high-ferruginous ailiceuué deposits.

The observed morphological evolution of the carbonaceous sedimen-
tary basin reflects the general tendencies in the tectonic evolution
of the geostructures, The carbonaceous deposits, according to several
factors, besides those controlling their development-in time, can be
specified as a group of "through-cut" formations,

The element-spectrum, sustaining a relationship to the carbona-
ceous deposits, regardless of their age, is of striking uniformity,
although the guantities and correlative ratios of these elements vary
considerably, due to the paleofacial differences in the mode of their
depositioh.

For the Archaean-Lower Paleoczoic age range: the maximum number of
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! metallites (Cu, Ni, Co, etc.), associated with the terrigenous-carbo-
naceous type, occur in the Lower Proterozoic; compiex ores and sul-
phur-pyrites - in the carbonate-carbonaceous, most typical of the Up-
per Proterozoic; complex mineralization (V, Mo, Ag, Au, etc,) - chief-
ly in the Lower Paleozoic siliceous-carbonaceous type;which is in full
conformity with the evolutionary development of the major geostructur-
al elements of the Earth crust during the specified time-period.

CO3WHOB H.A., TOPEAYER 0.B., llncTuTyT aurocdepu AH CCCP,r.Mocksa,CCCP
YTTEPOMUCTHE QOPMALMY AOKEMBPHA: WX 3BOAKUMA ¥ METAJIOHOCHOCTB

C yruepoZNCTHMM OTAOEOHWAMN ZO0KeMOpPUA M (aHep030A CBA3AR NMpPORMi
CMeKTD NMONG3HHX MCKONAeMHX. TUNMMBaUUf ¥ 8HAJUS METa/IOreHUYECKUX
ocoGeHHocTeff 8TMX o0pascBaHKit Ha QopMauuoHHOM 0CHOBE NO3BOIAALT
BCKPHTH OCHOBHNE GOPTH ¥X SBONKLUMM B UCTOPUM 3emay.

B 3a8BHMCHMOCTH 0T I'JIaBHHEX YTOHOB NApPaTreHe3MCOB NMOPO7 BHASNANTCH Y6TH~
pe QopuMalMOHHWX TUNA: TEPPUIeHHO-YyTNepOZWCTull, KpeMHMCTO=-YyrIepoauc-
Tuit, KaploHaTHO-yraepogucTHit ¥ BYAKAHOI'@HHO-KPOMHUCTO(KAPOOHATHO) YT~
nepozmcTuit,

Yxe B paHHaM AOKeMOpHH NPUCYTCTBYDT BCE NOPEUNCHGHHHE (QOpMAIVOHHEE
TUNH, DAHBKO WX OTHOCHTEJNBHHE 0GBOMH W KOJMUECTBAHHHE COOTHOWEHWA B
ZOKeMODUE W B QaHeposoe CymecTBEHHO PasnwuHn. OCme# TenzeHumelt aAna
CONBUMACTBE BHAGNEHHHX TUNOB H& MHTEPBaJle 0T AOKEMOpMA K KalfHos0D
ABNAGTCHA YMOHBUGHWO 00TOMA YTIGDPOAMCTHX OTNOReHMH Kak MHAMBMZYaM-
SUPOBAHHHX F@0JOIrAYeCKyX TEN NP OZHOBPOMOHHOM YBEJWUGHUM JAENBHOTD
BeCa BNCOKOYDZODPOZMCTHX oTnoxeHuit. Cneumduuecky ZoxeMOpUMCKUMYM ABIf-
NTCA accouuanyuy yraepoja C BHCOKOTANHO3OMUCTHMY ¥ BHCOKOXOJE3WCTHMY
KPOMHUCTHMI NOPOAAMHA.

HaGimzaeman 2BoABLNA Moponoruu Gacceﬂﬂon COZMMaHTALMN YDIJIGPOANC THX
0TNOXeHEN oTpaxkaeT 00mWe TEHAGHOUM SBOJDLMYN TEHTOHMUYBCKOI'0 CTMJIA IE0-
CTPYKTYp. Hapazy c QakTopamy, BIUAKUVMA HE XApaKTep S9BONKUUOHHOTD
PasBNTHA YIIEPOANCTHX (QopManuil Bo BpeMeHM, BHABAGH paA (axkTOpOB,
NOSBONAKMAX OTHOCUTE 2TV 06pA30BaHuA K rpymme “cKBo3HuX" QopManuii.

- YZMBATENBHOE SAMHOO0PA3Ne CNEKTPA 376MOHTOB, BHABIANWUKX TOHAEHUML K
HaKOMNeHAD B YyTAPOAMCTIHX OTJAOKEHHAX BHE SaBACHMOCTH 0T BD3pacTa
dopuauuit, co4eTagTCa ¢ CYHECTBOHHHMM BapNaLUAMN KOJWMECTBOHHHX ¥ HOD-
DPONALYOEHENX CODTHONEHA! MOXZY BTUME 3N6MEHTAMM, YTO CBASAHO C pasm -
yuAMY naneofaunanbHuxX ycloBuit QopMupoBaHMA ITUX Toiu,
finA BO3pacTHOro METepBaza apxe#t — HURHWY naneo3oit Ha KOAMYAECTBOHHOM
YPOBHE NOKA38HO, YT0 MAKCHMANBHO8 UYMCIO0 DYAONPOABASHWH, CBAIAHHHX C
TOPPUTEHHO=-YPASPOAUCTHM THIOM (Cu, Ni,Co ¥ zp.), PUKCUDYOTCH B HIDEHOM
nporeposee. lonnMeTalNInuecKNe ¥ CODHOKONUEZAHHHE DYZH, CBA3AHHHG C
KapGOHATHO~-YIAGPOAUCTHM TUTIOM HawGoNee XaPAKTODHH ANA OTIOXEHU
BODXHOTO NpoTeP030A. KoMnnexcHas Munepanusauus (V, Mo, Ag, Au ¥ 7p.)
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noay4yaeT HauO0JNbUEe pasBUTHe B KPOMHUCTO=YTJIGPOAWCTHX OTJIOEGHWAX HNE-
HET'O 118710030, YTO MOJHOCTHN YBASHBAGTCA C XApaKTOPOM 3BOJINOMOHHOTO
PasBUTNA DCHOBHHX TEOCTDYKTYDHHX SNEMEHTOB 36MHOf KOpH Ha B3TOM Bpe-
MEHHOM 3T&IE.

SUN DAZHONG and BAI JIN, Tianjin Institute of Geology and Mineral
Resources, Chinese Academy of Geological Sciences, Chipa

THE GEOTLOGICAL EVOLUTION OF EARLY PRECAMBRIAN OF THE EASTERN HEBEI,
NORTH GHINA i

The early Precambrian of the Eastern Hebei can be subdivided into -
two tectonic units: i.e. high-grade terrain and greenstone-schist
belt.

The high-grade terrain as an oldest basement was formed in two
stages: (1) accumulation of protoliths including two volcano-
sedimentary mega-cycles, all of these were probably appeared on
the proto-continental shelf;:and (2) transformation of proto-
continental rocks, with emplacement of granite and tonalite, were
metamorphosed into granulite-charnockite in lower crustal levels
and amphibolite-gneiss-granite in upper crustal levels. The stra-
tified rocks were .mainly deformed at least twice, giving rise to
a extensive sialic basement, which ended about 2.5 b.y..

The greenstone-schist belt, in turns, developed in a rift depre-
ssion of NNE direction on the basement. There are twa stages
recognized by means of tectonic cycles. The first cycle, a pile
was of volcanies of calc-alkaline affinity as well as turbitic-
deposits. The original rocks of the second cycle were composed of
uncomformable conglomerates, turbitic clastics and siltstones.

All of these rocks with the age 2.3 b.y. - 2.0 b.y. are characteri-
zed by lowgrade metamorphic rocks, deformed into NNE trending
folds in twice, of which are believed to have been controlled by
the direction of the rift depression.

TARNEY, JOHN; WEAVER, BARRY; PILIAR, JOHN, Department of Geology,
University of Leicester, Leicester LEI UK

TRACE ELEMENT GEOCHEMISTRY OF GRANULITES AND GREY GNEISSES

Archaean high-grade gneiss terrains are composed dominantly of a bimodal
suite of tonalites with mafic-ultramafic inclusions. There may additionally
be tectonic intercalations of layered complexes and metasediments. Trace
element studies suggest that the mafic components may be related by low-
pressure crystal fractionation processes. However, the silicic gneisses
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have evolved through hydrous high-pressure fractionation processes in which
hornblende has played an important r&le. The closest modern analogues to
high grade terrains occur in the deep seated parts of the Andean Patagonian
Batholith. 1In this environment the exotic low-pressure components may be
tectonically intermixed with tonalites which have been added to the base of
the crust by underplating. Granulites develop in the deep crust through
dehydration in response to changing fluid composition. Geochemical studies
suggest that while some partial melting may occur, the dominant process is
removal of heat-producing elements, K, Rb, Th, U, by fluid transport.
Granulites are not the residues of partial melting.

Whereas most Archaean granulites are meta-igneous in origin, garnet-rich
leucogranulites, such as those prevalent in Central Europe, are of meta-
sedimentary origin, and may result from tectonic underplating of accretionary
sediments at subduction zones.

TERENTIEV V.M., A.P.Karpinsky All-Union Research Geological-Institu-
te (VSEGEI), Leningrad, USSR

ACTIVATED BOUNDARY ZONES OF ANCIENT PLATFORMS - MAJOR METALLOGENIC
SYSTEMS

Activated boundary zones are crassified as a special type metalloge-
nically important structural crustal elements. These zones combine a
group of geosuture (tectonic-magmatic, tectinic-metasomatic) and de-
pressive (sedimentogenic) ‘structures of long - ("continuous®) or a
relatively short-term development. Most characteristic are zones of
long-term development associated with stable platform boundaries in-
terpreted as areas of polychronous tectonic-magmatic activization.
The following series of geological structures, representing mejor ty-
pes of ore-bearing areas, cen be distinguished among these zones.
Marginae systems of fractures, controlling the development of silica-
alkali metasomatite formations and associsted rare metal deposits
(molybdenum, polymetals).

Aulacogenes, rifts, grabben systems (cutting end longitudinal) chara-
cterized by strong dynemics of ground waters and development of egi-
genetic ore-bearing bodies (molybdenum, selenium copper) marginal

and inland volcaniphytonic belts, controlling rare metal complexes
(fluorite, silver). -
Dome-blocky structures of central type are characterized by the de-
velopment of telescoped zoning and complex REE niobium, tantelum,
platinum, chromium, phorphorus deposits.

The above types of ore bering structures show different intensity,
and are found in boundary zones of Siberisn, Australian, North-Ameri-
can, South American, South-China and African platforma.

In general ore-geochemical properties of the activated boundary zo-
nes are accounted for by stable genetic relatinshipe with crastal

and mantle ore-matter sources, composition and peculiar formation co-~
mplexes of these zones. The most important metallogenic systems of
these zones are characterized by polycyclin type of development.

26. 3ax. 1117 401



TEPEHTEEB B.M.,BceconsHuHt HayuyEO-MCCIEZ0BATENBCKEYR IreoIoTHYECKUR
MHcTHTYT WM. A.I.Kapmueckoro (BCEIEM), r.lesusrpaza, CCCP

AKTUBMBYPOBAHHMWE TOTPAHWYHHE S0HM APEBHMX MIAT®OPM - KPYIHERUAE
METAIMOTEHMYECKUE CHCTEMH

AKTHEH3MPOBaHENE NOTPAHMYENE SOHHW BHAGNADICA B OCOOHM THE GTDYKTYD-
HHX SIEMEHTOR BEMHOM KODH BAKHOIO METANIOTeHWYECKOro SHauYeHHA. OHH
005eZMHADT IPyNNH HOBHHEX (TEKTOHO-MaIMBTHYECKHX, TeKTOHO-MeTacoMa-
THYECKHX) ® JIeNPECCHOHHHX (CEZMMEeHTOrSHHHX) CTPYKTYp AIMTEABHOTO
("okBoBHOrO™) MIM OTHOCHTEIBHO KPaTKOBDEMEHHOT'O pasBHTEA. HauGoxee
XapaKTepHEN SOHW AMHTEIBHOTO DaSBHTHA, CBABANHNE C YCTOHUHBEME Or'pa-
HNYCHHAMM nnarT(dopM, OpeAcTaBARDNHE 0CNACTH HOJIMXDOHHOR TERTOHO-Mar-
MATHYECKON axTUBMBALMH. B cocTaBe PTHX 80H BHJENAeTCA CASAyDMMEz Ba-
KOHOMEDHu!l pAZ reolOTMYECKHEX CTPYKTYp, NPeACTABAADNMX IAaBHHE THIE
PYZOHOCHHX maomazel.

Kpaesue OMCTEMH I'IYOMHHHX DasloMOB, KOHTDONMDYDN¥E DasBHTHE (QopMa-—
M} KpeMHe-NEIOYHHX METACOMETHTOB M ACCONUMPYDNMX C HEMA MECTODOX-
JcHH{l PeJKMX METANINOB, MOMMGZEHA, HNONMMETAIIOS .

ABNBROT€HN, DHPTH, CHCTEMH rpadeHOB (CeKyN#e M OPOACABEHNE), OTAHYE—
DOMecH AKTUBHON AMEAMMKOM NMOZSEMHHX BOJA M DA3BMTHEM PIMI'eHETHICORHX
PYAOHOCHHX KOMNIeKcoB (MONHOZeH, celeH, MeZb); OKpaRHHHEe W BHYTDE-
KOHTMHEHTAIbHENE BYIKAHO-DAyTOHWYECKHEe MOACA, KOHTPOAMpYWMEE DOAEO—
MeTaNBENE KOMMIEeKCH, (rop, cepedpo.

KynonsHo-0N0KOBHE CTPYKTYDPH IEHTPaABHOI'0 THIA, XapaKTepHaymmuecs
pPa3BHETHEM TeAeCKOMNPOBAHHON BOHANBHOCTH M KOMIIEKCHHMH MECTODORZE-
HHAMM DEJKKX MeTalloB, IIATHHN, Xpoua, Jocgopa.

YRasaHHHEe THOH DYZAOHOCHHX CTDYERTYD DasBHTH C pasANdAofl MHETOHOHB—
HOCTHD M DEaINM30BaHH B NOrpaHWYHHX BoHaX CmOHMpcHol, ABcTpaamficEoft
(MayEr-Atiaa), Cemepo-AmepmEeHOEo#, DxEo-Auepuramckolt (Ipraszmilckasn
soHa), Dzro-Kurapicko#t (CoHr-Xomr), AQpPMKeECEON NAaTHODM.

B ofmeM niaHe pyZAHO-TEOXHMMWYECKHe OCOGEEEOCTH AKTHWBH3HPOBAHHHX
NOTPAHMYHEYX 80H OOYCIOBIEHH YCTOUYMBHMM TOHETHUESOKHMHE CBASAME C
HODOBHMM M MaHTHUHHMM MCTOYHMKAMHM DYAHOTO BENecTEa, COCTABOM H
crenWamMsamuell QOpPMANMOHHWX KOMIONEKCOB BTMX B0H. Beaymue MerTaanore-
EHYECKHE CHCTEMH BOH XADAKTEDHBYDTCH HNOIMGUEKIRYEOKHM THIOM Da3BATHA.

TIRRUL R., HOFFMAN P.F., Geol. Surv. Canada, Ottawa

CONTRASTING STYLES OF REGIONAL SHORTENING OF AN EARLY PROTERQZOIC
CONTINENTAL MARGIN, WOPMAY OROGEN, NORTHWEST CANADIAN SHIELD

A 1.9 Ga west-facing passive continental margin was shortened (40%+),
thickened, and translated eastward during the Calderian Orogeny, the
first of three major compressional events to affect Wopmay Orogen.
Structures define a lateral and vertical zonation from high-level
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detached folds and thrust panels to low-level recumbent folds
intruded by "S-type" plutons. The thin-skinned structures predate
basement-involved folds. The Calderian Orogeny is interpreted to
result from entry of the margin into a west-dipping subduction zone.
Calderian structures are overprinted by variably NE trending
basement-involved disharmonic folds and widespread penetrative
strain, together corresponding to moderate (25%) shortening with
vertical extension. High strain zones are associated with deep-
seated thermal anomalies. A third deformation, expressed by a system
of conjugate transcurrent faults that have rotated toward the
direction of extension, accomplished 25% E-W shortening with major
N-S extension. The latter two phases are inferred to be effects of
collisions remote from the deformed margin, but the reasons for their
profound differences in style are elusive.

TOBI A.C., Institute of Earth Sciences, Utrecht, the Netherlands

THE HIGH-GRADE METAMORPHIC PRECAMBRIAN IN ROGALAND-VEST AGDER, NORWAY :
A PROTEROZOIC POLYPHASE THERMAL DOME PRODUCED BY LITHOSPHERIC DOUBLING

There is growing evidence that the largest anorthosite massifs started to
crystallize arcund 1500 Ma ago. Concomitant ages are found in the envelope
within 15 km of the actual contact of the Egersund-Aana Sira Complex. From
then on, the area was governed by a high-temperature regime for a very long
period of time. Given the enormous bulk of the rock-volume involved, warming
and cooling were very slow processes. Fluctuations in heat energy coupled
with updoming and intrusion of tholeiitic magmas and their derivates created

a four-dimensional interference pattern of metamorphic zonations in the en-
velope.

The thermal regime is thought to have been caused by subhorizantal under-
thrusting of hot oceanic crust and a spreading centre at the southeastern
margin of the Proterozoic supercontinent (lithospheric doubling). Tholeiitic
magmas ascending from the oceanic plate caused wide-spread anatexis in the
overlying continental crust. During various, mainly synkinematic, stages of
the process éxtensive hybridization gave rise to varying, on an average mon-
zonoritic, compositions.

At the end of the thermal episode, about 900 Ma ago, two systems of post-
kinematic dolerites were intruded, derived from the same tholeiitic parental
magma.

TRENDALL A.F.,, Geological Survey of Western Australias, Perth,
Australia

THE ARCHEAN/PROTEROZOIC BOUNDARY: DOES IT EXIST?

The "Archean-Proterozoic boundary™ is an example of the interac-
tion between concepts and the nomenclature used to describe them,
The chronmostratigraphic subdivisions of the Phanerozoic time scale,
established using the unquantified palaeontological chronometer,
were used to develop also a cyclic concept of Earth history in

‘which short orogenies alternated with longer quiscent intervals;
a8 a corollary, regional angular unconformities came to have a
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special charisma for the definition of major boundaries, All of
this was achieved without knowledge of the ages in years of rocks
or events,

It is now evident that about 85 per cent of Earth history must be
reconstructed from the Precambrian rock record, using isotope
geochronological techniques as the chronometer, Traditional me-
thods of naming and subdividing this vast extent of time have been
applied, with insufficient consideration of their suitability,
They have proved unsatisfactory and contentious, A "boundary" .be-
tween "Archean" and "Proterozoic" rocks, based originally on the
classical charisma of an unconformity in Canada, is now discussed
and used without any convincing evidence that it exists, or that,
if it does, it is capable of any more exact definition that could
be achieved between "youth" and "middle-age" in mankind, In Aust-
ralia, any "Archean-Proterozoic boundary" that may be definable
is of this kind, Attempts to erect and define any precise bounda-
Iy are unnecessary, and prejudicial to an objective appreciation
of crustal development,

TROMFETTE ROLAND, ORSTOM/USP, Instituto de Geociencias, Universi-
dade de Sac Paulo, Brazil ; Taboratoire Geologie dynamique, Uni-
versite Aix-Marseille III, Centre de St.Jerome, Marseille ,

France

GEODYNAMIC EVOLUTION OF WESTERN GONDWANA IN MIDDLE AND UPPER
PROTEROZOIC TIME

In Western Gondwana, the Panafrican or Brazilian
orogeny (c. 600 Ma) resulted in the individualization of the W-African,
Amazon and Congo-$3ao Francisco cratons, the formation of a Eomplex
network of Panafrican fold belts aqd the reactivation of a large area
(Nigeria, Camerons and NE Brazil) mainly made of basement.

During the Middle Proterozoic (2000-1200 Ma), after
the Transamazonian or Eburnean cratonization, the western part of the
Amazon craton was affected by orogenies at about 1650 and 1400 Ma. An
accretion of mantle derived material was associated with the older
orogeny. Widespread, partly diachronous, volcano~sedimentary sequences
developed in huge epicontinental basins and/or grabens. On the
Congo-Sao Francisco craton, various submeridian aulacogens formed and
were filled by*a volcano-sedimentary sequence (Mayombian,- Espinhago
pro-parte).

During the Upper Proterozoic, Western Gondwana less
most of the Amazon craton, was overlain by a transgressive sequence

made up of a mostly detrital basal unit (Espinhago pro-parte, Paranca,
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Sansikwa); a middle (=900 Ma) unit which is glaciogenic on the

Congo-Sao Francisco craton (Macaubas, Lower Tillite of W-Congo); an
upper carbonate and detrital unit (Bambuil and Upper W-Congo pile).A
thicker equivalent of this sequence occurs in the Panafrican belts,

generaly ensialic and which have suffered diachronous tectogenesis.

VAN DER WESTHUIZEN W.A., STRYDOM D., TORDIFFE E,A.W.,SCHOCH A.E,, .
University of the Orange Free State, Bloemfontein, South Africa

THE PETROCHEMICAL CHARACTERISTICS OF ATGOMA-TYPE IRONSTONE FORMA-
TIONS OF PROTEROZOIC METASEDIMENTS IN THE WESTERN REGION OF THE
NAMAQUA MOBILE BELT, SOUTH AFRICA

The Bushmanland Group represents a thick pile of metasedimentary rocks which
occurs in the north-western Cap; Province, South Africa. The stratigraphy

of this group is complex owing to thrusting and folding.

The banded ironstones occur as lenticular units in specific stratigraphical
positions of the metasediments. The ironstones vary from thinly bedded rocks
to massive types several metres thick.

The major type of ironstones are:

(a) a gossaniferous type

(b) magnetite-hematite-garnet-quartz type

(c) country rock impregnated with limonite.

Comparisons are made between ironstones from ore-bodies with ironstones from
apparently barren areas such as the Geselskapsbank area. Correlation matrices
are presented which summarize the relationships between different major and
trace elements and the mineralogy. Contour maps are given which show the regio-
nal distribution of the elements Cu, Pb, Zr, Mn and P.

VILJOEN M.J., Johannesburg Consolidated Investment Company, Limited
P.0. Box 590, Johannesburg , South Africa

THE GEOLOGY AND ORIGIN OF ARCHEAN GOLD DEPOSITS IN SOUTHERN AFRICA

Attention is drawn to the long history of gold mining in Southern Africa and
the very large number of mines known. The close spatial association
between these Archaean deposits and greenstone belts is stressed.
Ultramafic (komatiite) dominated successions occur at the base of many
greenstone belts and are followed by mafic |tholelitic) and more felsic
successions. Sediments generally terminate the greenstone belt stratigraphy.
Classification schemes for Archaean gold deposits in Southern Africa are
briefly reviewed. The possible primary source of gold from the greenstone
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stratigraphy, particularly from ultramafic and mafic rocks is briefly
reviewed. The importance of sedimentary breaks in the volcanic stratigraphy
in the early concentration of gold is discussed. The importance of the
presence of reactive or available gold in rocks which is suitable for
mobilization and further concentration is stressed.

The Steynsdorp palagonitic tuff horizon of the Barberton greenstone belt is
given as an example of a sub-economic syngenetic deposit. The Consort mine
in the same belt is considered to be a syngenetic banded sulphide iron
formation which was enriched sufficiently to give an ore deposit.

The gold-cuartz veins of the Steynsdorp field of the Barberton belt occur in
competent metathcleiites and represent examples of typical Archaean gold-
quartz lode deposits. Of importgncae in the formation of these deposits is
the presence of an intrusive granite, and the depositiqn in a structural site
in a lower greenschist metamorphic regime.

Finally, a class of gold, and gold antimony mineralization associated with
highly carbonated komatiitic zones is described. Important examples include
the Sheba mine of the Barberton belt, Consolidated Murchison antimony mine
of the Murchison belt and the Gaika and Globe and Phoenix mines of the
Midlands belt of Zimbabwe.

VISWANATH EANDARPA , Andra University, India

A STUDY OF THE POEMATION CONDITIONS OF A GREY BARITE DEPOSIT IN
CUDDAPAN BASIN, SOUTH INDIA

The occurence of huge grey barite deposit in the volcanogenic rocks
of lower Cuddapahs of Precambrian age at Mangampeta (Lat. 14017157
Long. 79°19715%") led to a systematic and detailed study from vario-
us angles.

Here the formation conditions were detailed from the petrological,
mineralogical and geochemical basis.

The presence of large amounts of quartz, dust inclusions, devitrifi-
ed spherules of barite and quartz, presence of carbon, the field re-
lationshipe and the singular presence of barite as Ba mineral led to
the conclusion that the barite was formed in a hydrothermal way in a
late volcanic environment. It is strongly believed that barium was
introduced in the form of BaS0, and not as Ba ae said by the earlier
workers.



WALTER, MALCOIM, Baas Becking Geobiological Laboratory, Canberra,
Australia

PROTEROZOIC IN AUSTRALIA: RECENT ADVANCES IN UNDERSTANDING ITS
COMPOSITION, CORRELATION AND SUBDIVISION

As the ages of Australian ProterdZoic sequences have become better defined in
recent years the sparseness of the recc:d has become more apparent. Major time
intervals have left little record, or it has yet to be recognised; for instance

the intervals from 2.0 - 2 4 Ga, and 1.1 - 1.4 Ga. On the other hand, for some
intervals we have a very rich record, if only in a small number of basins. Out-
standing amongst these are 2.4 - 2.8 Ga in the Hamersley Basin, 1.4 - 1.8 Ga in

the Mt. Isa Orogen, McArthur Basin and perhaps the Nabberu Basin, and 1.1 Ga -
Cambrian in the Adelaide Geosyncline, Amadeus Basin, Kimberley region and other
basins.

Recent studies in the Hamersley Basin that are relevant here have included the
palaeobiology of the stromatolitic limestones of the Fortescue Group and of the
shales and banded iron-formations of the Hamersley Group. The relationship

between the Hamersley Basin and the younger Ashburton Trough has been elucidated,
and this has led to major revisions of the stratigraphy. In the middle Proterozoic
sequences there has been a major, stratigraphically-controlled palaeomagnetic study
(in the McArthur Basin) and detailed geochronological study (in the Mt. Isa Orogen)
concentrating on the U-Pb dating of zirconms,

In this paper particular attention will be given to the late Proteorozoic sequences.
Part of one of these (in the Adelaide Geosyncline) has been advocated as the type
for a new geological period, the Ediacarian, This is palaeontologically distinctiver
with the Ediacara fauna of soft-bodied metazoans, simple metazoan trace fossils,
stromatolites, acritarchs, and microfossils in cherts. All these groups are under
active study. Pre-Ediacarian sequences in the late Proterozoic era contain well-
known glacial deposits and are richly stromatolitic. The distinctive biology of
those times is being studied not only by conventional palaeontological techniques
but also through isotope geochemistry and organic geochemistry. Major isotopic
anomalies which have been discovered in sedimentary rocks may relate to a world-
wide initiation of plate rifting about one billion years ago.

WATSON JANET, Imperial College, Department of Geology, London,
United Kingdom

LINEAMENTS AND PRECAMBRIAN MINERALIZATION

Large ensialic lineaments developed in Precambrian times include
deep faults such as the Kapuskasing tectonic line and igneous linea-
ment such as the Great Dyke. Some of these structures contain ore
deposits dating from the time of their formation. Some have been mi-
neralised during later periods of rejuvenation, when the deep disco-
ntinuities provided by the lineament served to focus magmatic and/or
hydrothermal activity. Lineaments originating in Archaean times seem
to have been less frequently rejuvenated than those of Proterozoic
age and it is suggested that some early structures originally exten-
Ading down to the Moho became inactive when they were sealed off by
underplating or the base of the crust.
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WILSON J.F., Geol. Dept., University of Zimbabue,and FOSTER R.P.,
Inst. Mining Resesrch, University of Zimbabwe, 7imbabwe

THE GEOLOGICAL SETTING OF MINERALISATION IN TIME AND SPACE IN THE
ZIMBABWE ARCHAEAN CRATON

The rocks of the Archaean craton of Zimbabwe cover a time span of at
least one billion yeears. Granite-greenstone terranes of possibly
three different ages ¢ 3.5 Ga, ¢ 2.9 Ga and 2.7 Ga have been recog-
nised. Granitic intrusion &t 2.7 - 2.6 Ga completed cratonic stabili-
zation. Emplacement of the Great Dyke along craton-wide fractures at
¢ 2.5 Ga marks the end of the Archaean. The main economic mineral de-
posits in-the granite-greenstone terranes are thcse of gold, chryso-
tile asbestos, chromium and nickel. The distribution and aspects of
the genesis of these deposits are reviewed in relation to the evolu-
tion of the craton. Also briefly discussed are lithium-beryllium
pegmatites associated with certain of the late granites , and the
chromium and base metal-platinoid minerslization of the Great Dyke.

WINDLEY B.F., Department of Geology, University of Leicester,
Lricester and SIMPSON P.R., Institute of Geological Sciences,
London , England

GEOLOGICAL EVIDENCE FOR AN OXIDISING TERRESTRIAL ATMOSPHERE SINCE
THE EARLY TO MID-ARCHAEAN AND SOME IMLICATIONS FOR PRECAMBRIAN
METALLOGENESIS

The Cloud has dominatad the development of ideas concerning the geo-
logical evidence on the evolution of the terrestrial atmosphere and
the understanding of metallogenesis through geological time, but
much new data and some new ideas have appeared in the last one and a
half decades. New geological evidence indicates that the atmosphere
was sufficiently oxygenic for red bed and sedimentary sulphate depo-
8it formation by the early-mid Archaean by which time the photosyn-
thetic oxygen reservoir had already reached 80% of its present level.
The existence of organic carbon since the start of the sedimentary
record also implies the presence of atmospheric oxygen in sufficient
quantity to provide &n ozone from ultraviolet radiation which would
otherwise have destroyed plant life. Moreover the occurrence of Pre-
cambrian uruninite-bearing conglomerates, considered by some workers
to be evidence for reducing atmospheric condition, are accounted for
‘here by the emplacement 3b.y.ago of metslliferous high uranium gruni-
tes into & thick crust (60-70 km) which were first extensively mine-
ralised by hydrothermal solutions and then very rapidly.uplifted and
eroded to fill voluminous clastic-filled basins. The geological set-
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ting of Phanerozoic ureninite-bearing placers is comparable to that
of their early Proterozoic counterparte. Metallogenetic models invo-
lving reducing or neutral atmospheric conditions in the Precambrian
are therefore unlikely to be correct.

YIIMAZ, OSMAN, Hacettepe Univ., Fac.Engin,, Dept.Mining Engin,,
Beytepe—-Ankara, Turkey

PETROGRAPHY AND WHOLEROCK CHEMISTRY OF THE PRECAMBRIAN (?) DADAY-
DEVREEANT METASEDIMENTARY GROUP (PROVINCE OF KASTAMONU, TURKEY)

Daday-Devrekani massif has been formed by eollision of two different tectono -
stratigraphic groups in a suture zone, one is the Daday-Devrekani metasedimentary
group of Precambrian (?) age and the other is the Cangal metaophiolite of Paleozoic
(?) age. .

The present study deals with petrography and whole rock chemistry of the Daday -
Devrekani metasedimentary group. This group which has been divided into two units,
as the Giirleyik gneiss at the bottom and the Basakpinar metacarbonate unit on top
of it, consist of mica gneiss, amphibole gneiss, amphibolite, marble, calcsilica-
tic marble and calcsilicatic gneiss. Sillimanite-K-feldspar; sillimanite-almandine;
muscovite-quartz; diopside-tremolite-calcite-quartz mineral parageneses which are
wide spread in the above mentioned lithologies, indicate that metasedimentary group
has been formed as a result of medium to high grade metamorphism. On the other
hand, the secondary Mg-chlorite, antigorite etc. which are included in the mineral
parageneses of the Daday-Devrekani metasedimentary group are considered as the
products of low grade retrograde cataclastic metamorphism during the suturing of
this with the Cangal metaophiolite group. Mica gneiss, amphibol gneiss interlaye-
ring within Giirleyik unit and mica gneiss-metacarbonate interlayering within Basak-
pinar metacarbonate unit together with evidences provided by whole rock, chemical
analysis suggests a "para" origin for the entire of this group.

YOUNG GRANT M., Department of Geology, University of Westerm
Ontario, London, Ontario, Canada

THE PROTEROZOIC OF NORTH AMERICA: SOME ASPECTS OF SUBDIVISION AND
CORRELATION

Different schemes for subdivision of Precambrian time have been de-
veloped in Canada and in the U.S.A./Mexico, In Canada the boundari-
es of the subdivisions have been placed at times of termination of
orogenies in the Shield. In the U.S.A. major subdivisions are brac-
keted between "non-events", periods when sedimentation, orogeny and
plutonism were at a minimum, The Canadian scheme poses problems in
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areas far removed from the orogenic zones. In the Cordillera and in
the northwestern part of the Canadian Shield time boundaries propo-
gsed for the Shield do not appear to co-incide with natural breaks

in the supracrustal assemblages.

In the Early Proterozoic of Canada there are great similarities
among widely separated fold belts. Some of these successions appear
to have been laid down in relatively short periods of time ( a few
tens of millions of years) so that correlations must be approached
with eaution., Some of these similarities may reflect an overall tec-
tonic control on sedimentation, poseibly by some modified version

of plate tectonics. Such processes may have acted at different ti-~
mes in different places to produce similar, but not neceassarily cor-
relative successions,

Glaciogenic rocka because of their relative scarcity in the earlier
part of Proterozoic time may present possibilities for regional cor-
relations in North America. Late Proterozoic glaciogenic rocks are
widespread in the Cordilleran region and to a lesser degree in the
Appalachians. At the moment their use for stratigraphic correlation
is limited because of the lack of precise age control and because

of the possibility of multiple glacial episodes. If, however, gla-
cially controlled eustatic sea level changes exerted a strong inf-
luence on late Proterozoic sedimentation then iB a good poesibility
that meaningful correlations can be established along the length of
the Canadian Cordillera and possibly in other continents as well.

It is probably too early to establish & meaningful and permanent
subdivision of Precambrian time for use throughout the world, Ef-
forts should be cosicentrated on developing and refining local and
national schemes to the point where a global syntbesis can be at-
tempted.

ZHANG HUIMIN, ZHANG WENZHI, Tienjin Institute of Geology and
Mineral Resources, Chinese Academy of Geological Sciences, Tianjin,
China

MIDDLE AND UPPER PROTEROZOIC MAGNETOSTRATIGRAPHY AND TECTQNIC
EVOLUTION IN CHINA

APW paths of Middle and Upper Proterozoic (ca. 1900-600 Ma) are
presented for North and South China based on paleomagnetic results
obtained from Jixian, Yangtze Gorges, Shennongjia, Fuszhou and Hua-
inen areas in China. The two APW paths show a similarity of their
motion in general trend with wandering from Africe and northern
Atlantic Ocean to North Pacific Ocean. The two couple of "loop-
like" tracta are presented in the paths, and the latter couple
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took place at about 1000-800 Ma, perhaps roughly comparing with
the Sveco-norwagean loop and Grenville loop (1000-800 Ma).
Reversed polerity zone was found in Qiactou-Gucheng Formations of
Sinian. It may be served as an important marker-bed for correla-
tion between North and South China in the Sinian Period.

By means of APW paths, specially "loop-like" tracts, reverged po-
larity zone with other geological data several horizons were de-
termined as the magneto-chronous or -biological marker-beds for
correlation, on which a basic stratigraphic succession have been
suggested for Middle and Upper Proterozoic of China.

Based on above-mentioned materials the tectonic evolution of North
China Block and Yangtze Block have been discussed in age-ranges
from 1700 Ma to 600 Ma, A reconstructed paleogeographic map shows
that the period from Nankouan to Jixianian earth crust was relati-
vely stable. It is characterized by & lot of algal carbonate ; the
period from late Jixianian to early Sinian the drift and rotation
of blocks are remarkable with obvious appearence of sedimentation
breaks and disconformities; the period of late Sinian to early
Palaeozoic earth cruet trends to steble with simple kind of depo-
8it rocks.

ZHANG QIUSHENG, LI SHOUYI, Changchun Cellege of Geology, Changchun,
China

THE LIAOJITITE SUITE - A SPECIAL EUGEOSYNCLINE PACIES OF THE EARLY
PROTEROZOIC

'A special eugeosyncline facies of the Early Proterozoic is distribu-~
ted in the south-eastern part of North-East China. It consists of
the Lisoji granitic complexes, metamorphosed sodian volcanic rocks
and turbidites. There are msny boron-iron deposits, massive sulphide
deposits with cobalt and bedded lead-zinc depoeite in the special
eugeosyncline fscies. This special facies is a submarine rock shell
of the Early Proterozoic. It'e rock assemblage is similar to that
which accumulated a continental graben. We call it the Lisojitite
Suite.

ZHANG QIUSHENG, Changchun College of Geology, Changchun, China

THE FORMATION AND REFORMATION OF THE EARLY PRECAMBRIAN METAMORPHOSED
STEATA-BOUND ORE DEPOSITS IN CHINA

All the metamorphosed strata-bound ore deposits are characterized by
emplacement and reemplacement. The source of materials of premetamo-
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rphosed strata-bound ore deposits might derive from the deep part of
the earth. The distribution of ore belts are controlled by active pa-
leotectonic zones.

The tectonic-active zones around Precambrian cratons existed from

the Archaean to the Phanerozoic. They determine the regional distri-
bution of the curved Archaean banded iron formations and the early
Proterozoic deposits of iron sulfide, uranium, Cu-Ni sulfide and le-
ad-zinic. The porphyritic copper deposits and sedimentary deposits
only appear after the middle-late Proterozoic.

The Archaean intracratonic sctive Zzones ere unlinear, which control
over the greenstone belts as well as the deposits of gold and of
Pb-Zn massive sulfide within the belts.

The contact between the early Proterozoic eugeosyncline and miogeosy-
ncline plays importsnt role in the distribution of deep source strat-
form Pb-Zn sulfide deposits and Co-bearing iron sulfide deposits.
Almost all the early Precambrian strata-bound ore deposits were refo-
rmed or reemplaced during the progradational metamorphism without
exception.

The reformation resulted from the phase equibrium (i.e. chemical re-
emplecement) includes: 1) the conversion of mineral phase (i.e. reco-
mposition), 2) the reformation of fabric and grain size (i.e. recrys-
tallization), %) the filling of metamorphosed hydrothermal, 4) the
replacement of migmatization-caused hydrothermal.

The reformation caused by "shape®™ equilibrium (physical reemplace-
ment) includes: 5) fold redeformstion, 6) ductile deformation, 7) du-
ctile differentiation, 8) ductile displacement. .

The intensity of chemical reemplacement is determined by the conver-
sion point and the decomposition point of the compounds and the pro-
perties of the medium as well as the activity of the components.

The physical reemplacement is up to brittle~ductile conversion point
of the objets.

Several types of reformation might coexist in on deposits with diffe-
rent degree of importance.

ZHELYAZKOVA-PANAYOTOVA M., VERGILOV V., KOLTCHEVA ¥., University of
Sofia, Sofia, Bulgaria

ORE POTENTIALS OF THE RHODOPE MTS PRECAMBRIAN TERRAINS

A large number of mineral deposits of variocus mineral and genetic
types are localized in Precambrian terrains of the Hhodope Mts. The-
se deposits have been formed during several stages of the Rhodope
massif development - from Precambrian to Alpine cycle. large base
metal deposits, presumably of Miocene age, located in the western,
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central, and eastern parts of the region were for many years the ma-
in objects of geologic investigations. Phanerozoic deposits of tung-
sten, antimony, chromite, asbestos, talc, magnezite, bentonite, zeco-
lites, perlite and some others have also been studied to & different
extent.

Recently quiXe a new data on the early mineralization in Rhodope Mts
were obtained. A large kyanite deposit at Chepelare was found to ha-
ve been formed during the polymetamorphism of complex Precambrian
sedimentary terrain. Banded iron formation deposits were discovered
in the eastern, central, and western Rhodope Mts.

The orthoamphibolite was found to contain pyrrotite and pentlandite
at Ardino district and rutile ores adjacent to Assenovgrade, Yako-
vid district. Recently discovered chromium-rich and nickel-rich mag-
netite mineralization localized at the contact of Precambrian ultra-
mafiec rocks with marble {s also of substantial importance. A good
prospect of finding the deposits of some other types exists as well.
All these data show the necossity of making the detailed and more
extensive scientific researches in order to elucidate the stratigra-
phic, petrologic, and geochemical environment within the Precambrian
terrains of the Rhodope Mts.

KEJIASKOBA-TAHAOTOBA M., BEPIMIIOB B., HOIYEBA K., Codmitcku#t yHupepcu—
rer, Cofua, HPB

PY[IOHOCHOCTE [OKEMEPMWCEMX KOMIIEKCOB POAOI (BONTAPHH)

B noxem6puitckoM rommuekce Ponmon MapecTHO GOXLMOE KONMUECTBO MECTOPO-
KIEHHR Pa3SAWUHOro THNa M reHesuca. OHyM fopmupoBaivch B TEUSHHE Da3-—
HHX STAMNOE pasBUTUA POMOMCKOrO MACCMBE HaUMHAA C OOKEeMOpUA M KOHuas
8NBMMACKUM LMKIOM DA3BMTHS. HpymHee noauMeTaNAMuecKHe MeCTOPOKIEHUA
MPefNoNOXUTENEHO MMOLIGHOBOI'O BO3PACT&, W3BECTHWe KAK B 3amaugHo#, Tak
M B UEHTPancHOW M BOCTOUYHOM ero uacTH, B TEYEHAS MHOIMX JeT ABIA~
JMch I'BBHEMW OGLEKTaM¥ MCCNejoBaHuA. B pasnuuHO# cTeneHM M3YyUaJUCh
rawke daHeposoickMe MECTOPOXISHWA BOJNbpama, CypbMH, XPOMMTOB, ac-
6ecra, TBIbKA, MarHesuTs, GEHTOHATOB, LEONMTHTOB, NEPIWTOB M Ap.
E nocnepsue rogy NMOMyueHH MPUHLMIMANLHO HOBHE NaHHHE O OpeBHed meTan-
sorexuw Pojon. YeTaHOBIEHO, uTO KpYMHOEe MECTOPORNEHME NMCTEHa B pail-
oHe T, Yenenmape o6pE3OBEHO B pesynbTaTe MOAMMETAMOPPM3MA CIORHOIO
poxeMGpuitcKoro OCANOUHOI'® KOMILIEKCA.
E Bocrouwmx, leHTpensiux ¥ 3anaghux PoncnaX PHABAEHH XeNesucTHe KBap-
uurH. OpToamfuGonuta B paiione T. ApnyHO ABAAOTCA HOCUTENAMM MWp-
POTHH-TIEHTABHIATOBO! MMHEpaNU3aMM, & B SpYyrwx mectax (oxonmo r. Ace-
HOBrpan, B fIKOBUACKOM paitoHe M mp.) — PYTUNOBOR MUHEPANUBELMK. OHA-
U{TENPHHI MHTepec NMpelncTaBJAET HEJABHO YCTAHOBIEHHOE METHETHTOBOS
OpyneHeHWe , 60raToe XpOMOM M HUKENeM Ha KOHTAKTaX yJAbTPaGasuTOR JOoKeM-—
GpuificKOr0 BOzpacTa C MpamOpamu.
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CymecTBynT peaibHWe NEpCNeKTHBM OCHAPYXEHMA M NPYIMX MEeCTOPOXIeHRH.
Bce aTo onpejeAseT HeOGXOOMMOCTb NPOBENEHMA B NANbHEAmeM NeTalbHHX

¥ Gonee NMPOXOMACHTAGHHEX HAyUHO-HCCNeNOBATENLCKMX patoT mis xapaxTe~
PHCTHEM CTpPATHrpedwK, NeTPOXOTMH ¥ T'eOXHMMR LOXeMOpHA Poponckoro
MACCHBA.

ZUPTSOV  E,.I,,A.P.Earpinsky All-Union Research Geological Imstitu-
te, Ieningrad, USSR

STRATIGRAPHIC IMPORTANCE OF THE LATE PROTEROZOIC TILLITES

The ILate Proterozoie glacial events are known to be the most inten-
se on the history of great glaciations of the Earth, Their traits
are widespread over the Earth's surface, The paradoxicality of
such an indication of panglobal glaciation development allows to
infer a possible glaciation -development at different times over va-
rious areas, this leads further to the conclusion either on a ra-
pid pole wandering in the Late Proterozoic,or the same rapid con-
tinental drif% through polar regions, However the continental
drift concept excludes the necessity of such unrealistic assump-
tions: concentration of all Gondwanaland continents in the South
Polar region would place all the known outcrops of the ILate Prote-
rozoic tillites within a high-latitude climatic zone, In the Nor-
thern Hemisphere continents the areas of tillite occurrences of
this age only slightly overlap areals of a maximum Quaternary Glaci-
ation, accompamied by primcipally stable pole amd continent posi-
tion, Concepts of multiple character of the Late Proterozoic Gla-
ciation are supported by guite ambiguous isotopic datings, Geolo-
gical historical study together with the comparison of the most
cSIrplete and realistic sectiioms of Upper Proterozoic tillites in
Australia, Africe, Scandinavia, the Urals, Tjan-Shap, etc, gave
rise to quite different concepts, These sections have a surprising-
1y similar structure and have well-pronounced levels: undertillite,
lower tillites, intertillite, upper tillites and overtillite. A
relationship of such a structure to a single geohistoric process
seems quite realistic, when climatic events dominated over the
planet, If so tillite layers are quite important and reliable
chropostratigraphic markers, while a complete tillite complex ac-
quires an importance of major taxon of the standard stratigraphic
scale, '
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BYBLOB E.H., BoeconamEhl Ha YYHO-NQCASZOBRTENLCKES
reoNoruyecKeid mECTHTYT EM. A.l.Kapmmackoro, r.lesmerpax, CCCP

CTPATUTPA®UYECKOE SHAYEHUE NOSAHENMPOTEPOSOUCKUX THINATOB 3

B MCTOpER BEAMKHX ONeAeHeHM{ Semim HaMOoAbmed HHYEHCHBHOCTHD OTINYa-~
IMOE NeAEMKOBHE ABIEHMA NOSIHEr0 HPOTEpOBOA: WX CAEAN WHPOKO Dacmpo-
CTIpaHedN Ha BCEX KOHTREeHTaX, [lapafloKCambHOCTH TAEOM BEAMMOOTN Mad-
IHOCANBHOrO PSSBUTHA ONGZeHeHWs BW3WBAGT J MHOIEX HCCIEAoBarenel
NpeAcTaBIeHEA 0 BOSMOEHOM DASHOBPOMGHEOCTHE ©I'0 NPOABAGHM]! B PasHMX
MECTAX M MPMBOZMT K AONYyNEHMAM OHCTPOro CAYEXEHENA NOANCOB B NOBAHCM
nporeposoe JAMG0  TEXOro xe GHOTPOro Apeije MaTepMKOE Yepes HOXAp-—
HHe 80BH. OZHAE0 Ta X6 APE(roBaf TEOPHA yoTpaHaAeT HeoOXoAMMOCTH
NOZOGHLX MAAOBEPOATHHX AOMYMeHEd: CKyYRBAHNE KOHTHHEHTOB I'OHZBEHMW

B DREOJ npmnonxspHoll o6nacTH BNOJHe MOMECTHIO OH BCO H3BECTHNE Tau
BHXOAN NOBAHESNDOTEPOBORCKEX THANNTOB B OPOAENH BHCOXONMDOTHOM EXNMa-
THUSCKOf 30HM. B ceBepHMX X6 MATEpPHEAX NIOaZ¥ DASBATHA THIINTOB
8TOr0 BOBpaCTA AMWE EEMHOIO NEPORPMBANT BPCals MAKCEMAIBHOI'0 DACIPO—
CTpAHeHHs UYETBEPTHYHHX ONejeHEEWE, NPOWCXOAWBEMX NpM NPAKTHYECKH CTa:
GHIBHOM NOSMIEM HOJNDCOB M MATepEKOB. MHEEHWAM O ¥WORECTBEHHOCTH (pas-
HOBDEMEHHOCT®) HNOBZAHENpOTEDPOBOHCKEX ofeieHeHHZ CHocOGCTEYDT Taxie
BECHMA DAJHOPEYRENE AGHANE DAZMoNBOTONHOM reoxpoHonormm. WHwe mpez-
CTaBlIeHHA CKIaZWBabDTCH Ha OCHOBEHEN reoXOT0-HCIOPHYECKOr0 aHamMsa H
comocrTaBleHMA HaM(ONEe HOMHMX X ZOCTOBEDHWX Da3pesos THAINTOHOCEOLO
BepXHero NpoTeposcH ABoTpammé, AQpExH, CEaEzm#asmE, Ypara, Taas-~llans
A EPYTMX DPETAOHOB,.ITH DASPE3H HMEDT IOPA3ATEJBHO ONHOTANHOS CTPOGHAS
M COZepxaT OATH BHAepEagHuX (vacTo Ao Xeramey) FOPHSOHTOB: NOATHIAM-
TOBHI, HAKHNJ THANMTOBWIl, MEXTEINNTOBHN, BEPXHHMR THANMTOBHR M Hag~
THAnETOBNA. [peAcraBafercA HECOMHEHHO/ CBASH TAKOTO CTPOGHES C EZE-
HMM I'eoMCTODHYGCKEM DPOLECCOM, B KOTOPOM OMNDEXSNADNAR DOND NDEHAZAE-
Eala OpaKTHYeCcKE OZHOBDEMEHHHM ZAA BCejl INaHETH KIMMATHUECEEM WaMe-
HeHMAM, B TaxoM cayyae THAMNTOBHE OPUB8OHTH OpHOUpETanT SHAYEHME He-
JIGEHNX XPOHOCTDATHIDAgUYeCKHX DelepoB, & BeCh THIMMTOHOCHWH KOMINEKC-
UHauYeHNe KpPyNHOTo TaxkooHA OOWe# cTparTHrpaduyeckofl mEazs.
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