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JMUTPUU MABJIOBUY HANJIUH
K 90-51eTHIO CO IHSA POXKIAEHHS

29 siuvapst 2009 r. ucnonuunock 90 et npodeccopy
Kadeapbl pernoHa1bHON re0NorMK U UCTOPUKN 3eMAH re-
onoruyeckoro dakyasreta MoCcKoOBCKOro rocynapcTBeH-
Horo yHusepcuteta umMenu M.B. JloMoHOCOBa, rnasHOMY
penaktopy “bBronnetenss MOUITIL. Otaen reonornyeckuid”
B 1983—-2000 rr. 1.11. Haitauny.

OmuTtpuii MNapaosuu ctan uneHoM peaxkoaneruu “bron-
nereHs” ewe B 1968 ., T.e. 40 net Hazaa, nonroe Bpemsi ObLn
3dMECTUTENEM IaBHOTO pefakTopa, Ha ero L0/ Bbifano
PYKOBOACTHO XYPHANOM B clnoxHbie 1990-e roast. Hecmo-
TPA HA BCE TPYAHOCTH, EMY YIAN0Ch COXPAHUTb C/laBHbIE
Tpaauuuu “bloaneteHs”, 3010KEHHbIE TAKUMH BbiAOLLIN-
MHCS reoloraMM MOCKOBCKOM wwikonbl, Kak A.T1. lNMaenos.,
A l. ApxaHrensckuii, H.C. Llatckui, I®. MupumHk,
B.A. Bapcanodbena, AJI. AHWKH.

Hayunbie uccnenosanus Amutpus MNMasnosuua otnu-
qarTcs HeobbiMakHOU WHpoTor. OcobeHHO MHOTO OH
cienan ansi U3ydyeHus cTpaturpadmu ¥ roloBOHOTMX MOJ-
JOCKOB (aMMOHMUTOB M 0CO0EHHO BeleMHUTOB) BepXHeEMe-
NOBbIX OT/NOXeHUA tora BoctouHo-Esponeiickoi nnart-
opmbi, Kpeima 1 Manreiwnaka. lNepeeim 8 CCCP oH
Ha4al NMPUMEHATL U3yuEHHE M30TOMHOIO COCTABA KUCI0POIA
OPraHOre€HHbLIX KE‘]D@DHHTOB ANH NeOKIUMATHYCCKHUX H
naneoreorpahMueckux PeKOHCTPYKLMHA, 3aHUMAICH BOMNpPO-
CaMH AKTYOreoNOrMYECKUX U AKTYONAIEOHTONOIHIECKHUX
MCCNEaORaiWA, MHOTO BHUMAHUY yaeasl oblMM npo-
OneMaM NPaKTUUECKOM WM TEOPETHUECKOM cTpaTUrpacduu,
MCTOPUM Mre0NOrMIeCKOI HAYKH,

Teopueckast nestensiiocts Amutpus lNassoBuua He
ocnabesaet ¢ rogamu. 3a nociaearue 10 net oH onydau-
kosan Oonee 30 cTaTteid, U3 HUX CBbILIE MTOJOBUHbBI — HA
cTpaHuuax “broanerens™. Ocoboe BHUMAHWE OH yaensieT
npobaeMe rpaHULbl KAMITAHCKOTO ¥ MAACTPUXTCKOTO Spy-
COB, KOTOpAsl YCNOXHMUNACH B pesyabTaTe (pUKcaluu ee n

MEXIYHAPOAHOM MacliTabe Ha 3HaUUTeNbHO Donee RbICO-
KOM YpPOBHE 10 CPaBHEH U0 C TPAAMLIMOHHO MPUHATHIM B
npeaenax EBponeitckoit naneoduoreorpadutieckoi npo-
BUHUMK. UM CYMMMPOBAHbI AaHHbIE O CTPaTUrpadru
BepxHero mena KpsiMa n Madreiwnaka. BHosb AMUTPHId
[laBnoBuy 0OPATHICH K M3YYEHHIO NHOOUMBIX OEEeMHHU-
TOB U OMUCAJT HOBLIA MOABHA ITHX BAXHbIX [UIH CTPATH-
rpadpn uckonaembix. B psine crateid oH onybnukopan
OMUCAHMUS HECKONbKHMX BAXHEH WX pa3pe3on BEpXHEMe-
nosbix othoxeHuil (Bonbck Ha Bonre, Tysznos Ha tore
poccHiickoi yactn JdoHbacca), KOTOpbie UM ObLIM M3yue-
Hbl ewwe B 1950-¢ u 1960-¢e roasl, HO ocTaKCL HEOBHAPO-
LOBAHHBIMMU.

HoBbIM HanpaBieHWEM MCCAEOOBAHMI CTAN aHANU3
BO3MOXHbIX CBsI3€H B NO3aHeMe0ByI0 3noxy Mopel Ce-
BEpHOM AMEPHKH W A3uuK vepe3 APKTHKY, KOTOPblE MOXHO
npocaennTb 61aroaaps PUCYTCTBUIO U TYT U TAM AMMOHH-
TOB pona Borissiakoceras W UAEHTUYHbIX BUIOB DAKYIUTOB.
JOmutpuit TaBioBud aKTUBHO YUACTBOBAT B NOATrOTOBKE
KOMIEKTUBHOI MoHorpaduu “lMpoansbl CesepHoro nony-
wapusi B Meny u naneorene” (2007). Ero Takxe 3aHMMaeT
BOMPOC O BO3MOXHOM ONPECHEHUH psila yUACTKOB 103/~
HEMENOBOro MOpcKoro 6accelina, 3aHMMaBLLUEro I0XHYH
yacTb PYCCKOi MAMTbI, B PE3YNBTATE BAUSAHUA LUEMLLIUX
C ceBepa ApKTUUECKMUX BOA NOHHXEHHOW CONEHOCTH.

B nocueanue roabl ero ocobeHHO BOAHYET npobaemMa
TOHKOH UMKIMUHOCTU (PUTMUYHOCTM) B TEOJIOTMH, B
YACTHOCTH PUTMUUHOTO CTPOEHUsI KAPODOHATHBIX TOAIL
BEPXHETO Mesld, BCAE/ 34 EPBbIM MCC/IENOBATENEM ITOTO
spnenusi [LK. [unbeproM OH npuien K BbIBOAY O ee
ACTPOHOMM'ECKOH npupone, CBA3aHHOW C KOAcOaHMAMH
NapameTposB 3eMHOI OpOUTDI.

31eCh aH AANEKO HC MOJHBIA MEpeveHb TEX BOMPO-
coB, KOTOpbiMu AMutpuid [MaBnosuu yBnekaics B reve-

HUHE NOCAECIHEND ACCATHICTHSL.

O.1T. Haiiann Ha npupaie no nytu B aep. Peboasa va boaswosm Conoseukom octpone B asrycte 1970 1.

2 MOMI, Groaaere s reonorieckiit, nwn. 2
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Haxoaut Bpemsa dmutpuii [laBnosud v ans Bocrio-
MWHAHHK O CBOMX YYMTENSIX W CTapliuMx ToBapuIlax
(I"®. Mupuunk, [LI1. JleoHoB). OcobeHHO 0Opa3HO OH
nepenan CBOW BreYyaTieHWs 0 padoTe B MEpBbIE MOCAEBO-
eHHble roabl B Kapnatckoil skcneaAMUMU HAa TEPPUTOPHHN
3anagmHoi YKpauHbl. 3Ta cTarbs Oblna mneperneyaraHa
B XypHane “Teosior YKpauHbl”.

K tobuieto gopororo Yuutens u Konnerm ero yueHMKu
u copaTHuku U3 Poccuu, Bennkobputanuu U [onnananu
NOArOTOBHWJIM NpeAiaraeMblit BHUMaHUIO YMTaTeNel Bbl-

nyck “bBronneteHsa”. B HeM ny0auKylOTCsl CTaTby 110 pa3-
JUYHBIM BOMpOCaM cCTpaTturpaduu, MAJECOHTONOTUH M
najeoreorpaduun Mena, kotopbiMy IAMuUtpuit TMasnosuy
YCMEWHO 3aHUMaeTcs yxe Oosee 60 neT.

Mbl xenaem Imutpuio IlaBnoBuuy Xopollero 310po-
BbSi U, HECMOTpPsI Ha MOYTEHHbIH BO3PacT, COXPaHEHHUSI
CBOHCTBEHHOU €My HayYHOW aKTMBHOCTH W JANbHENLIE-
ro MJoJA0TBOPHOTO Pa3BUTUsl CBOUX OPUTMHATbHBIX WAEH
B T€OJIOTHHU.

A.C. Anexcees, B.T. Tpogumos, A.E. llinezuncep

Csenenns o6 aBropax: Azexcees Anexcandp Cepeeesuy — IOKT. T.-M. HayK, npodeccop kadenpsl nane-
oHTosniorun [eonorvueckoro daxkynsreta MOCKOBCKOrO rocyiapCTBEHHOTO YHMBEPCHUTETA HMMEHU
M.B. JloMOHOCOBa, 3aBeAylOLIHit JJaOOpaTOpUeE NPOTUCTONOTHH [1an€0HTONOrUUECKOrO MHCTUTYTA
uM. A A. bopucsaka PAH. Ten. (495) 939-49-24, aaleks@geol.msu.ru; Tpogumoe Buxmop Tumoeuu —
IOKT. T.-M. HaykK, MpopeKTop MOCKOBCKOro rocyiapcTBeHHOro yHusepcutera uMmeHd M.B. JlomoHo-
coBa. Ten. (495) 939-50-04; Illnesunzep Anexcandp Egumosuy — NOKT. I.-M. HAayK, IJIaBHbII Hay'uHbIA
coTpyaHuk Teonoruueckoro uHctutyta PAH. Ten. (495) 953-54-80.

C rnybokuM npuckopbueM coobpaeM, uto Amutpuii [laBnosuy HailamH ckKoHuaics
25 ¢eppang 2009 t. B Bo3pacTe 90 seT 1 28 nHei. He3anonro 1o 3T0ro yueHMKM U KOMNEru
AmuTtpus TlapioBu4a NoceTWIM ero, 4todbl 1o3apasuTb ¢ 90-1eTiemM. Huuero He MeHss
B 3TOM HOMepe, NOCBsALICHHOM toouieto AMuTpua [laBnoBuya M 3a1epXaBIllEMCsl ¢ BbIXO-
JIOM B CBET, Mbl MJIAHUPYEM OMNYOJIMKOBATh PA3BEPHYTHIH HEKPOJOT B OJHOM M3 OIMXKaNHILINX

HOMEPOB «broeTeH».

Pedkonnecus


mailto:aaleks@geol.msu.ru

YIK 551.763.3:(470.44)

BEPXHEMEJIOBBIE OTJIOXKEHUSA CEBEPA CAPATOBCKOI1 OBJIACTHU.
CTATbBA 1. PASPE3 KAPBEPA “BOJIBLIIEBUK” B OKPECTHOCTAX BOJIbCKA

|A. [. Onghepres

' B.H. Benvamosckuii*, A.B. Heanog’,
M.H. Ogeuxuna', B.b.Cenvyep?,

B.M. Xapumonos|*

'TlaneoHTonornueckuii UHcTUTYT PAH, Mocksa
Teonoruueckuit uHcTUTYyT PAH, Mocksa
3CapatoBckuii rocynapcTBeHHbIil yHuBepcuteT um H.T. YUepHbiwiesckoro

Moctynuna B penakumio 20.06.08

Bot yxe okosno 140 ner BHUMaHMe CTpaTUTPAdOB NPUBIEKAIOT pa3pe3bl Mesa, 0OHaXaloUUecs Mo
npapobepexbio Boaru Mexay XBaibiHCKOM M BosbckoM. HecMOTpsi HA MHOTOUYMCIEHHBIE MyOIUKa-
UMU pe3yJILTATOB MPOBEAEHHBIX UCCAEIOBAHUI, K HACTOALLEMY BPEMEHU HE CYLLIECTBYET OHO3ZHAYHO
MPUHATOMN KOHLIEMLUWY, OTpaXatollei B3MJsAbl HA CTPOEHHE BEPXHETO MeJIa 3TOTO PErMOHA U Ha OLEHKY
BO3PACTA C/Iaralomux ero ton. Ha oCHOBaHMM KOMIJIEKCHOTO aHAM3a BEAYLUHX Py dayHbl ¥ Ha-
HOIUJIAHKTOHA MO-HOBOMY WHTEPINPETHPYETCs cTpaTurpaduueckas MnojHOTa pa3pe3a BEPXHEMEIOBbIX
OTJIOXKEHH, BCKPbIThIX KADePOM 3aB0/a “ BosbllieBUK” B OKpecTHOCTSX I. Bonbcka.

Karouessie caosa: ctpaturpadus, BepxHmit Mei, opaMrUHUbEDDI, MOJUTIOCKH, U3BECTKOBBIA HAaHO-

MJAHKTOH, [ToBoXbe.

Hacrosiias cTaTbl NocBdlleHa pe3ysibTaTaM Mccie-
NOBAHUA BepXHEMEJOBbIX OTJOXEHUH Kapbepa 3aBola
“bonbweBuk” CapaToBCKO 0067aCTH U OTPaXaeT WUTOr
NJI2aHOMEPHOIO U LieleHanpaBJieHHOTo NPOAOJIKEHUS pa-
00T, BbINOJHEHHbIX B [10C/AEAHXE rOAbI KOJIEKTHBOM Ca-
PATOBCKMX MU MOCKOBCKHUX T'€OJIOTOB M MaJleOHTOJIOTOB B
CpenreM INosoaxbe (Alekseev et al. 1999; Ondepbes U ap.,
2004, 2007, 2008; Anexcanapoba, Oadepsen, 2005; Opeu-
KWMHa, Anekcee, 2005; Opeuxkuna, 2004, 2007). 9ror
paspe3 pacnojlioXXeH B BOCTOYHOM yacTH YibsiHoBcko-Ca-
paToBCcKOro nporu6a, B Npedeibl KOTOPOro MnonanarT
YnbsiHoBcKkasl obnactb, 3anan Camapckoit U cepep Capa-
TOBCKOM obJsacteit, a Takxe BocTOK Mopnosuu (Onde-
peeB, Anekcees, 2005). Kapbep pacnonoxXeH Ha BbICOKOM
KOPEeHHOM TpaBoM Oepery Bosru B 2 KM BBEpPX MO TEUEHHIO
oT . Bonbceka (puc. 1). Kpome kapbepa 3aBona “bosblie-
BHMK” BEpXHEMeEJIOBbIE OTJOXEHHUS ISl TPOU3BOACTBRA Lie-
MEHTa pa3pabaTbiBalIMCh KapbepaMy 3aBomoB “KoMmmy-
Hap”, “KpacHblii OkTs0pb” n “Komcomonen”. Pazpes
bosbuieBMK noceiiancsi B TEUEHUE TPEX MOJEBbIX CE30-
HoB (2005—2007 rr.) A.F. OndepbeBbiM, BbINOJHUBIIUM
nonesoe onucanue, B.b. CenbuepoM u A.B. UBaHOBbIM,
yIAENAUBLIMMHU 0CO00E BHUMaHUe cOOPY M OMNpeaesieHHIo
ayHbl. MHOUEpaMuabl uzydanucb B.M. XapMTOHOBBIM,
opamuHudepbl — B.H. beHbsIMOBCKWM, U3BECTKOBbIMH
HaHOMAaHKTOH — M.H. OBeukuHoi. Knaccudukauus
MepreaibHO-MEN0BbIX nopod rnpuseaeHa no I'W. byiuuH-
ckomy (1954).

[MTpexnae YeM npecTynuTb K U3NIOXEHUIO UCTOPUM H3Yyue-
HUSI BOIBCKOTO pa3pesa, ueliecoo0pa3Ho AaTh €ro Xapak-
TEPUCTHUKY. DTO AMKTYETCS HEOOHO3HAYHOH MO3MLMENH
pasNIUYHBIX MCCliefoBaTeNield BO B3MIsAAaX Ha pacuieHeHu e
U BO3PACTHYK OLIEHKY JINTOJOIMYECKUX KOMIUICKCOB,

3 MOMII, 6r0a71eTeHb reONOTHYECK U, BbIT. 2

KOTOPBIE 11€71€CO000pa3HO COMOCTABUThL CO CAOSIMU, BblAE-
NeHHbIMU B paspese bonblileBUK aBTOpaMM HacTosiLLEH
ctathbH (puc. 2—4).

Onncanue paspe3a

OnucaHne NpOBOAMIIOCH B I0XKHOM CTEHKE Kapbepa B
HEMOCPEACTBEHHO GIM30CTH OT JOPOTU, KOTOPASs CBSI3bi-
BaeT ycTynbl Mexny coboil. Cjion B Kapbepe XapaKTepH-
3YIOTCS BbIAEPXKAHHOCTbBIO MOLLIHOCTEN MO NPOCTUPAHUIO
1 JIEXAT MPaKTUUECKHN TOPU3OHTANLHO.

THapamonosckan ceuma

1. Th¥Ha TeMHO-cepasi 10 “UePHOM, TOHKOAIEBPUTHUCTASA,
MpHY BbIChIXaHUM OOHAPYXKHUBAIOLIAS HESICHYIO TOHKOJIMCTORBA-
TYIO OTIEIbHOCTb. AJIEBPUTOBbBIH MaTepya B INIMHE PacripeaeneH
HepaBHOMEPHO, yallle 0OTMEUAETCs B BUAE NPUCHINOK, 00ycn10B-
JIUBAIOLKX MIATUATOCTD TOPO/ibl; MHOTAA HABI004l0TCS Mpo-
CJIOM TOHKOOTMYUEHHBIX TMHUH. B 31OoM cnoe E.1O. bapabouw-
kuH (Baraboshkin, 1996) o6Hapyxun ammonut Callihoplites
vraconensis (Pict. et Camp.). xapakTepHblit 1151 30HbI Stoliczkaia
dispar BpakoHa (Bepxu BepxHero anboa). OH HailleH NpUMepHo
B 10 M HMXe KPORIU CNOA, KOTOpas pacnojaraercst Ha abco-
JOTHOM oTMeTkKe 67 M Hal ypoBHeM Mops. Bckpbitas mouwl-
HOCTb [JIMH B Kapbepe 28 M, a B OTIMCbIBaEMOM ycTyne — 1,5 M.
HUHT. 0—1,5 M.

bannoscian ceuma

2. INecoK METKO-TOHKO3EPHUCTLIN, TTAYyKOHUT-KBAPLEBbIH,
rPA3HO-CEPBLIN, CLUEMEHTHUPOBAHHBIA TIUHUCTO-KAPOOHATHOM
MAacCco# 10 ¢n1aboro necuaHnka, ¢ rPABUEM U MEJIKOH TUlbKOU
uyepHoro dochoputa, HecaoucTolid. Brepx no paspesy coaep-
XaHUE KJIACTUUECKOTO MaTepuana BLICTPO COKpAlldeTCH U Me-
COK [OCTEMEHHO MEPEXOANT B MEPTeb BhILUEIEXKALIETO CJIOS.
Mowtoctb 0,2 M. MuT. 1,5 —1,7 M. (O0Gp. 1).
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Puc. 1. Cxema pacnosioXeHHA paHee H3YYEHHBIX Pa3pe3oB BEPXHEMENOBLIX oTN0XKeHHIH B Cpentem Mosomxse (1)
H MECTONONOXEHHE Pa3pe3a Kapbepa 3apoaa “Bonbwepuk” (2)
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Puc. 2. PacnpeneneHune roloBOHOrMX MONIIOCKOB, HIJIOKOXHX U OpAXHMONO B HMXHel 4acTH pa3pe3a bonblesuk.

YcnoBHble 0603HAUEHMS CM. Ha pHC. 3

4 MOMII, 6onneTeHs reonoruieck i, Bbim. 2
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Puc. 3. PacnpeaesneHyne HHOLEPAMIA B HUXHER YacTH pa3pesa bonblueBuk:
| — rnuHa; 2 — Meprenb; 3 — Meprenb ANeBPUTHCTBIN; 4 — Mepresib INTMHUCTBIN; 5 — MeJl; 6 —Men IIMHUCTBII; 7 — MEN AIEBPUTUCTHIN; 8 — Men
C KaTyHaMH U3BeCTHAKA; 9 — aneBput; 10 — dnasephsiit M3BecTHSK; 11 — ranbka W rpaeBuil pocopura; 12 — TRepnoe nHO; 13 — necuaHuk;
14 — onoka; 15 — Mecta Haxonok 6eneMHMTOB; 16 — MecTa HaxoXIeHHs1 ApYroi QayHbi: a — YCTaHOBIEHHbIE, 6 — npexnosaraeMble

3. Meprenb CBETIO-CEpbIM, [NIAYKOHUTOBLINH, C OOUIUEM
¢parMeHTOB NPU3MATHUECKOTO CAOS PAaKOBHUH MHOLEPAMOB H
HE3HAYMTE/ILHON [PUMECHI0 KBAPUEBLIX MeCUaHbIX 3€peH, C
peaKUM rpaBueM (10 3 MM B AuaMeTpe) uepHoro gocgopura.
Mepresib BREpX MO paspe3y MOCTENMEHHO NEPEXOMUT B OKPEM-
HEHHBIH WHOLEPAMOBBIA M3BECTHAK, COIAEpPXAlIMH KPYrHbIe
(10 6 cM) OBIOMKH MPH3MATUUECKOTO COSA PAKOBUH MHOLIEpa-
mua. OOGIOMOUHBIH MaTepual NMOJHOCTBIO Ucuedaer B 1,0 M or
TIOAOUIBBI CNIOA 324 UCKITIOUEHUEM eIUHUUHBIX 3€PEH MEJKOro
IJIAYKOHWTA, HO 3aTO MOPOAA HACHILAETCS KPYMHBIMHU (10 1 cM)
dparmeHTaMK KocTeit puid. CoBpaHbl M ONpelesieHbl HHOLe-
pamuabl Mytiloides striatoconcentricus (Gimb.), Orthoceramus
apicalis (Woods), O. falcatus (Heinz), O. lamarcki (Park.),
O. cuvieri (SOW.) 1 HOBble BHABI OPTOLEPAMOB, a Takxe Callisto-

ceramus woodsi (Bshm) (puc. 5—8), amMoOHUTbI Scaphites
geinitzi d’Orb., ©paxuonoast Concinithyris albensis (Leym.),
Orbirhynchia cuvieri (d0rb.), O. ventriplanata (Schloen.), Tere-
bratulina sp., nBycTBOpuaThie MOJUTIOCKM Plagiostoma cf. hoperi
Mant., Quadrostrea sp., Pycnodonte sp., Chlamys sp., MOpcKHe exu
Micraster corbovis Forbes. MowHocte 1,7 M. UHT. 1,7—3.,4 M.
(O6p. 2—4).

4. V3BeCTHSK 3eJIeHOBATO-CEPbIil, HEPABHOMEPHO TJIayKo-
HUTOBLIA, BMOTYPOMPOBAHHBINA, C OTIIEYATKAMH PAKOBHH U
SAPAMH MEJIKMX UHOLEPAMOB, C €AMHHUYHLIM rPaBUeEM (10 3 MM)
uepHoro ocopura, ¢ KatyHaMu (10 2—3 cM) 6e710T0 MHOLIE-
PaMOBOTO M3BECTHSIKA, OUeHb MpPOuHbIA. MouwHocTh 1.8 M.
HHT 3,4—5,2 M. (O6p. 5—38).
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Puc. 5. MHouepamuael u3 paspela boaswenuk. Hatypanshasn BenuumHa:
ur. | — Orthoceramus cuvieri (Sowerby); 3k3. Kh-vkb Ne 11, npasan cteopka, CI'Y; caon 3—4; uHt. 1.7—5,2 M, 6aHHOBCKanA cBHTA; ML 2 —
Mpytiloides dresdensis (Tréger); 3x3. Kh-vkb Ne 24-b, npasas creopka, CI'Y, caoii 5, uuT. 5,2—7,5 M, Boasckan ceuta; ¢ur. 3 — Cataceramus dar-
iensis (Dobrov et Pavlova); 3k3. Kh-vkb Ne 39, npasan cteopka, CIY; cnoii 9, unt, 12,3—16,0 M, cenruaeenckan ceuta; dur. 4 — Mytiloides incer-
tus (Jimbo): 3k3. Kh-vkb Ne 24-a, npasas ctnopka, CT'Y: cnoit 5, unT. 5.2—7.5 M. BoabcKan cBuTa; Gur. S — Orthoceramus lamarcki (Parkinson) (s.
1.); 3k3. Kh-vkb Ne 10, npapas creopxa. CI'Y: cnoii 9, uuT. 12,3—16,0 M, cenruneesckan ceuta: dur. 6 — Orthoceramus lamarcki stumckei Heinz,
3k3. Kh-vkb Ne 28, npasas cteopka, CI'Y; cnoit 9, unT. 12.3—16,0 M, ceHruneeBckas CouTa



BI0J1. MOCK. O-BA HCITBITATEJEHA IMPHPOAbI. OTA. TEOJ. 2009. T. 84, Bbil. 2

Puc. 6. Mnouepamumas! 3 paspesa bonbuiesnk:
¢ur. | — Orthoceramus faleatus (Heinz); (X 1); 3x3. Kh-vkb Ne 1, nesast ctsopka, CTY: cioii 3, unT. 1,7—3,4 M, 6aHHOBCKan couTa; dur. 2 — Or-
thoceramus apicalis (Woods); (X 1); ak3. Kh-vkb Ne 7, nepas creopxa, CI'Y; cnoii 3, unT. 1,7—3,4 M, Gannosckan ceuta; dur. 3 — Mytiloides labia-
foidiformis (Troger); (X 1); 3k3. Kh-vkb Ne 24-c, npasaa ctsopka, CI'Y; cnoii 5, uHt. 5,2—7.,5 M, Bonbckan cauta; ¢ur. 4 — Orthoceramus sp. nov. 1;
(X 0,68); 3x3. Kh-vkb Ne 2, npapas ctopka, CI'Y; cnon 3—4, unT. 1,7—5,2 M, BaHHOBCKas CBUTA

6 MOMIT, Groanerens reonorHueckuii, ssin. 2
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Puc. 7. MHouepamunbl n3 paspesa bosnbluesuk:
bur. | — Orthoceramus sp. nov. 2; (X 0,56); 3k3. Kh-vkb Ne 16, npasas creopka, CI'Y; cioit 9, unT. 12,3—16,0 M, ceHrnneesckas cBuTa; dur. 2 —
Orthoceramus sp. nov. 3; (X 0.4); 3x3. Kh-vkb Ne 19, npasas cteopka, CI'Y; cnou 3—4, unT. 1,7—5,2 M, BaHHOBCKas ceuTa; dur. 3 — Callistoceramus
woodsi (B6hm); (X 1); a3k3. Kh-vkb Ne 22, nesas cteopxa, CI'Y; caou 3—4, uut. 1,7—5,2 M, 6aHHOBCKaA CBUTA



Puc. 8. MHouepamuabl 13 paspesa boabwennk:
dur. 1 — Cataceramus karakalensis (Arzumanova); (X 0,82): 3k3. Kh-vkb Ne 31-a, aepas ctoopka, CI'Y; caoid 9, unT. 12,3--16.0 M, cenruneencrasn
ceuta; dur. 2 — Cataceramus convexus (Hall et Meek); (X 1); ax3. Kh-vkb Ne 36, npapas ctoopka. CI'Y; caoit 10, uHT. 16.0—18.0 M, kapcyHckas
centa; dur. 3 — Caraceramus perfenuis (Hall et Meek); ax3. Kh-vkb Ne 38, npasas creopka, CT'Y; c10ii 16. uHT. 44,546, 5 M, KapCyHCKast CBHTA;
&ur. 4 — Cataceramus tauricus (Dobrov et Pavlova); (X 1): 3x3. Kh-vkb No 31-b, npasas ctoopka, CI'Y; caoii 10, unt. 16.0—18.0 m. kapcyHckan
cBnTa

7 MOMI, Gronaerels 1€00rMIECKHi, Bhill. 2
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Bonsckas ceuma

5. Meprenb cBeTNO-Cepblii, UHOLIEPAMOBLIN, C NPUMECHIO
MENKUX 3epeH TIJAayKOHWUTA, UCMELUPEHHbIH CyOBepTUKATbLHBI-
MU XOJaMH POIOLLINX OPraHU3MOB AMAMETPOM 3—8 MM, 3aron-
HEHHbIMKM OOOTALIEHHBIM [IAYKOHWTOM [IMHUCTO-KapOoHaT-
HbIM MATEPHUATIOM, KOTODble NPOHUKAIOT B HMUXeJeXallui
cnot. U3 atoro cnost nmpoucxonat Haxonku Mytiloides incertus
(Jimbo), M. labiatoidiformis (Trog.), Sphenoceramus shloenbachi
(Béhm) n Gonioceramus lusatiae (Andert). MoiHocTs 2,3 M.
WUHT. 5,2—7,5 m. (06p. 9—10).

Ceneuneeackan ceuma

6. Meprenib OT CBETNO-3€AEHOTO U XENTOBATOro A0 TEMHO-
Ceporo UBeTa, rJ1ayKOHUTOBbIM, BMJIOThH A0 MEpPexoaa B A/leBpHT,
¢ obuaneM rpaBus 3eieHoBaToO-uUepHOro c¢ocdopura U CTH-
XEHUSIMW CHUAEePUTa pa3MepoM IO 2 CM B JHaMeTpe, C TOHKOH
rOPU3OHTANBHOM CJAOUCTOCTBIO, OOYCIIOBIEHHOI HalUuUeM
NpOCJOEB U AMH30YEK CBETIO-CEPOro TOHKOAJIEBPUTHUCTOrO
Meprensi, He comepxaulero rnaykoHuta. OTMeyaioTcss Meakue
ocTaTtku pbi6. BepxHue 0,3 M ciios cogepxar 3epHa ¢ochopu-
TOB NecuaHoi (no 1,2 MM) pa3MEpPHOCTH, KOTMUECTBO KOTOPBIX
BBEPX MO pa3pesy 3aMeTHO cokpawlaetcs. [lepexoa B Bhilene-
Kalui cnoit nocreneHHsd. MotHocts 0,5 M. UHT. 7,5—8,0 M.
(O6p. 11, 12).

7. Meprenb CBETNO-CEPBIA, ONHOPOAHBIH, C €AUHUYHBIMU
KBAPLERbIMM MeCUaHbIMU 3ePHAMU Pa3MepOM A0 2 MM, BUOTYp-
OupoBaHHbIi. MowHocTs 1,3 M. UHT. 8,0—9,3 M. (O6p. 13,14).

8. Mepreab cBeTno-cepbli, NoAOCYATHIN 32 CYET NPOCIOEB
3e1eHOBATO-Ceporo uBeTa, 06oraleHHbIX a/EBPUTOBbIM MaTe-
pranoM, 6MoTYpOUpPOBaHHBINI. XOAbl HI0E10B B MEPTENsIX UMeE-
10T 3e/IEHOBATO-CEPYIO OKPACKY, @ B NMpPOCJOsIX aNeBPUTOBBIX
Mmepreneit — 6enyo. HuxHsaa rpaHyua cnos yctaHaBauMBaeTcs
no noaou e Hanbonee BLLAEPXAHHOTO MPOCIOS aleBPUTOBOIO
meprens. MowHocts 3,0 M. UuT. 9,3—12,3 M. (O6p. 15—17).

9. Meprenb, 61UM3KHMIA K U3BECTHAKY C Y3JIOBATON TEKCTYy-
po¥, o0ycnoBieHHOW HanuuueM OONOMKOB 0eloro Meprens
YATUHEHHOW OBaJbHON (POPMbI, 3AKJIIOUEHHBIX B MajaoMOLLL-
HBIX TMPOCNONAX 3€EHOBATO-CEPOTO U CEPOTO MEPTENSs, MO KO-
TOPbIM PA3BUTBI CTUJIOJUTOBBIE LIBbI. TAKas TeKCTypa B 3anai-
HOEBPOMNEIICKOW NUTepaType MNOAyUMaa Ha3BaHue Gna3epHOH
(Garrison, Kennedy, 1977). OtMmeualoTcs cneabl 6MOTYpOHUpO-
BAHMS OCAJIKa, & TAKXKE HEACHAs TOHKas TOPU3OHTabHas ClO-
uctocTb. Mo Bcemy kapbepy B cepellMHE W KPOBJIE CJI0s Mpo-
CEXHBAIOTCH ABA BBIAEPXKAHHBIX MPOCIOS CEPOro Mepresis
MOUIHOCTbIO 5 CM, LIEPOXOBATOrO Ha ouyMb. BecTpeueHsl aM-
MOHWUTH Eupachydiscus levyi (Gross.), Pachydiscus complanatus
Coll., 6enemuutsl Belemnitella mucronata mucronata (Schloth.),
B. mucronata senior Now., Mopckue exu Echinocorys marginata
(Goldf.), E. ovata Leske, Conulus matesovae Posl. et Mosk.,
Micraster coravium Posl. et Moskv., Isomicraster cf. faasi Rouch.,
I gibbus (Lam.), Offaster pilula Lam. (puc. 9). B 310M cnoe B
M300HAWH NPUCYTCTBYIOT MHouepaMuabl Cataceramus dariensis
Dobr. et Pavl., C. dariensis kopetdagensis Arzum., C. karakalensis
Arzum., C. sarumensis Woods, C. muelleri (Petr.), Orthoceramus
lamarcki (Park.) (s.1.), O. lamarcki stumckei (Heinz), Cremnocera-
mus waltersdorfensis (Andert) wu Sphaeroceramus schloenbachi
(Bohm). 3mech xe oOHapyXeHbl MpeKpacHO! COXPaHHOCTH
MOKA €lle He OMUCAHHBIE KPYMHbIE UHOLEPAMUILI U3 TPYTMbl
Orthoceramus lamarcki. Kpome TOro, B 3TOM CJI0€ BCTPeUEHb! MOJI-
mocku Kosmospirella sp., a Takxe MapuHokynarbl Conigalea sp.
Cnoit U3-3a 3HAUUTENBHON KPENOCTH B CTEHKE Kaphepa HaBW-
caeT kapuyuioM. Mownocts 3,7 M. UnT. 12,3—16,0 M. (O6p. 18,
19, 82—93).

Kapcyrckas ceuma

10. Mepresb cepblil IMHUCTO-aNEeBPUTUCTHIN (S cM), BBEPX
OBICTPO CBETNCHOWMH 33 CUET COKPALIEHUS KOMMUEeCTBA Kia-
CTHYECKOTO M rAMHUCTOrO MaTepuana. B 10 cM oT moaowesl
MepexoauT B MeJIONoAOGHbI Mepreib CBETI0-CEPOro UBETA,
C PaKOBHUCTBIM UITOMOM, OXe€JIe3HEHHbI 10 TPELMUHAM, C pell-
KWMM CyOrOpU3OHTANBHBIMU TIPOCIOAMU Oosee TIMHUCTOTO
MEpreJisi, BbLIEASIIOLIErocs Ha CTeHKax Kapbepa 6ojiee TeMHOM
OKpackoit MowHocTbio 10—20 cM. B cnoe HaiiaeHbl ABycTBOpUA-
Thle Mosulocku Cataceramus tauricus Dobr. et Pavl., C. convexus
(Hall et Meek), a Takxe Mopckue exu Echinocorys pyramidata
Portl. KoHTakT ¢ BbilIENEeXaAlUMM C/I0EM HeueTKHii. MouwHocTb
8,5 M. Uut. 16,0—24,5 M. (O6p. 20—25; 30; 94—96).

11. Meprenb MeonoaoOHblit, 60/1e€ CBETIbII 0 CpABHEHHIO
C HUXENEXaUlUM CJIOEM, NMPAaKTHYeCKU 6e3 MpOCIOEB CepbixX
Mmepreneil. HaiineH poctp Belemnella lanceolata (Schloth.).
MoutHoctb 5,0 M. UHT. 24,5—29,5 M. (O6p. 26—29).

12. Ochinb Yy NOJHOXHUSA TPEeTbero ycryna. B oTeane cobpa-
Hbl OCTaTKM aMMOHouaei Glyptoxoceras retrorsum Schiliit., Hop-
loscaphites constrictus (Sow.), poctpbl GeneMHUTOB Belemnella
lanceolata gracilis (Arkh.), B. lanceolata cf. lanceolata (Schloth.),
B. sp. (cf. B. licharewi desnensis Jeletz.) (puc. 10, 11) u ¢par-
MEHTbl MNAaHUUpeR MOpCKUX exeit Echinocorys pyramidata
(Portl.). 3akpeito 1,5 M. UuT. 29,5—31,0 M.

13. Meprenb MeNONOAOOHBIH, aHATOMUUHBINA Meprento ciosi 11,
HO B HEM OTMEYAIOTCA MATOMOLUHBIE (2—5 CM) NMPOCIOH CEPOro
6oJs1ee TIMHUCTOTO MepTeisi, TATOTEOLINE K HUXHEeH 0OHaKeHHOH
yactv yctyna. B cnoe 3akitoueHbl pocTpsl Belemnitella lanceo-
lata cf. inflata (Arkh.). Ilepexon B BbilIeneXalIWH CAOHU NOCTE-
neHHbl. MowHoOCTb 5,5 M. KT, 31,0—36,5 M. (O6p. 31—36).

14. Men cnabornMHUCTLIIA, BIUJIOTh 0 MEpPreist Meaonoao6-
HOro, benblid, OAHOPOAHDBINA, NMATHAMU OXeNE3HEHHbII, pacna-
AA0LKNICA Ha OCTPOYTONbHbIE KYCKH, OJIM3 KDOB/IM € MEAKUMH
00/IOMKaMH TIPU3MAaTHUECKOrO CJIOSi PAKOBHUH WHOLEPAMMI.
MouwHocTs 3,0 M. UHT. 36,5—39,5 M. (O6p. 37—39).

15. YepenoBaHue cnoeB Mejga 0enoro MOLLHOCTBIO
0.5 M ¥ 3e1eHOBaTO-Ceporo Mepreas ToawmHoit 0,2—0,3 M;
B Mepreje OTYeTJWBO BUIHA TOHKAs CYOTOPM3OHTATbHAS C/la-
OOBOJIHUCTAs CNOMCTOCTb, OOYCNOBJEHHAas HEPABHOMEPHbIM
pacnpeaeneHueM MUHUCTOro MaTepyana B NOpo/e B pe3yibTa-
Te ee pacTBOpeHMsA Noa AaBnaeHueM. OTMeUeHbl peakue obom-
KM NPU3MAaTHYECKOTO C/IOA PaKOBUH UHOUEPaMHWA, TaGnuuku
YCOHOTUX PAKOB, a Takxe poctpbl Belemnella lanceolata gracilis
(Arkh.) u B. lanceolata lanceolata (Schloth.). MowHocts 5,0 M.
HHT 39,5—44,5 M.

16. Ochbinb B OCHOBAaHMK ueTBepTOro ycryna. O610MKH Mep-
rejisi CoOnepXkar oTrnevar«y pakoBuH WHouepamua Cataceramus
pertenius (Hall et Meek), Spyridoceramus caucasicus (Dobr.)
n Platyceramus cf. planus (Goldf.). 3akpbiTo 2,0 M. UHT. 44,5—
46,5 m. (O0p. 40—43).

17. Meprenb MenonoaoOHbIii, CBETI0-CepbIii, HepaBHOMEp-
HO TJIMHUCTBIA, B BEPXHEH TPETU CNOSI OTMEYAETCS MpOCHoi
TIUHUCTOrO CEpPOro Mmepresst MOuHocTbio 0,5 M, BbllIE KOTO-
POro HEYETKO MPOCAEXHBAKOTCA BOJHUCTbIE CIOWKH, 0bOra-
WEHHbIE IMHMHUCTLIM BewwecTBoM. [lepexoa B BbIlIenexaluii
caoi nocTeneHHbli. MowHocTb 6,5 M. UHT. 46,5—53,0 m.
(O6p. 44—51).

18. Men Genblii, B BepxHEH YACTH CJ0SA C eAUHUUHBIMH, HO
NPOTAXKEHHBIMU U KPYNHBIMU XOAaMU POIOLLIMX OPTAHU3MOB, C
poctpamu Belemnella lanceolata lanceolata (Schloth.), a 6nu3
KPOBJ/IH cnost — ¢ Belemnellu cf. sumensis Jeletz. n 6paxnonogamu
Carneithyris sp. BepxHUI KOHTAKT ueTkuii. MowHocTs 5.0 M.
Nut. 53,0—58,0 M. (O6p. 52—55).



Puc. 9. Mopckue exu 13 paipesa bosnbwesnk. HarypansHan peinumnHa:
¢wur. | a, 6, B — Echinocorys marginata Goldfuss; 3x3. Vk-B Ne 09/08, CI'Y: cnoii 9. unT. 14.5—16,0 M, cenrnaeenckan cButa; pur. 2 a, 6 — Conulus
matesovae Poslavskaja et Moskvin: 3ka. Vk-B Ne 09/15. CT'V: cnoit 9, unT. 14, 5—16,0 M. ceHruaeesckan couta; dur. 3 a, 6 — Offaster pilula
Lamarck; k3. Vk-B Ne 09/14, CTY: cnoii 9, uuT. 14,5—16,0 M, cenrnneesckan couta; dur. 4 a, 6, 8 — Isomicraster faasi Rouchadze (aedpopmmpo-
BaHHBIA 3K3eMnnnp); 3k3. VK-B Ne 09/17, CT'Y; cnoii 9, unT. 14,.5—16,0 M, cenruneenckas couta; dur. 5 a, 6, B — [somicraster gibbus (Lamarck);
% 3k3. Vk-B Ne 09/16, CI'Y; cnoii 9, unr. 14.5—16,0 M, ceHruaeesckas csura

8 MOMI. Gronnerens reaaorueckuin, anin. 2
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Puc. 10. AMmonnThl M3 paspe3sa Bonsiuesuk. Bee pasmepbl, KpoMe 0060 OTMEHEHHBIX, NaHbl B HATYPATIbHYIO BEAHNHUHY:
¢wmr. | a, 6 — Pachydiscus complanatus Collingnon; (X 0,53); ak3. SVB Ne 56/21, CTY, cnoit 9, unT. 14,5—16,0 M, ceHruneesckan ceuTta; dur. 2 a,
6 — [M] Hoploscaphites cf. constrictus crassus (Lopuski); 3k3. SVB Ne 56/47, CTVY; cnoii 24, uHT. 64,5—67,5 M, panuwesckan cuta; dur. 3 a,
6 — Scaphites geinirzi d’Orbigny; 3x3. SVB Ne 56/13, CT'Y; cnoit 3, uHT. 1.7—3.,4 M, 6aHHOBCKaA cBUTA; dur. 4 a, 6 — Baculites anceps Lamarck;
3k3. SVB Ne 56/33, CT'Y; u3 ocsinu cioes 23 u 24, uHT. 61,0—67,5 M, panxLieBcKas CBUTA; * — BEHTpanbHan cTopoHa; &ur. 5 — Glyploxocerassp.;
3k3. SVB Ne 56/38, CI'Y; 3 yctyn, ocbink y noAHOXHS ycTyna, MHT. 29,5—31,0 M, KapcyHckas ceuta; dur. 6, 7 — [m] Hoploscaphites constrictus
(). Sowerby): 6 — 3k3. SVB Ne 56/48, CTY; 3 ycTyn, OChiNb ¥y NOAHOXHUS, HHT. 29,5—31,0 M; 7 — 5k3. SVB Ne 56/11, CT'Y; cnoit 21, uut. 58,6—
58,8 Mm; panuiueBckan cBUTa



Sa

Puc. 11. MakpodayHa n3 pazpesa boabwennk. HatypanbHas peanumHa:
owr. | a, 6 — Echinacorys pyramidata Portlock.; 3k3. Vk-B Ne 10/01, CT'Y; caoii 10, uut. 16,0—17.5 M, kapcyHekas csuta: g 2 — Oxytoma danica
(Ravn); 3k3. Vk-B Ne 24/09, CIY; cnoit 24, uHT. 64,5—67,5 M, pannwienckan ¢auTa; Gur. 3 — Smilotrochus galeriformis Kner.; sk3. Vk-B Ne 24/11,
CTY: cnoii 24, unT. 64,5—67,5 M, panuiuesckan ceuta; Gur. 4 a, 6 — Septifer lineatus (Sowerby); 3k3. VKk-B Ne 24/12, CI'V, caoit 24, uur. 64,5—
67,5 M, panuuienckan ceuTa: dur. S — Trapezium cf. trapezoidale (Roemer); 3k3. Vk-B Ne 24/13. CT'Y: co# 24, uHT. 64,5—67.5 M. paanuienckas
couTa; dur. 6 — Laevidentalium sp.; 3x3. Vk-B Ne 24/16, CT'Y: cnoit 24, unHT. 64,5—67.5 M, paauiuenckas ceuta: dur. 7 a, 6 — Belemnella lanceolata
(Schlotheim}s 3k3. Vk Ne 10/04, CTY; caoii 11, ra. 26,5 M, kapcyHckasn cBuTa; ¢ur. 8 a, 6 — Belemnitella mucronata senior Nowak; 3x3. Vk-B
Ne 09/02, CT'Y; cnoi 9, uHT. I4 0—16,0 M, ceHrnaeesckan cauta; 9 a, 6 — Belemnellu lanceolata gracilis (Arkhangelsky); ak3. Vk-B Ne 15/04, CT'Y;
cnoit 15; uHT. 39 5—44.5 M, KAPCYHCKAs CBHTA

9 MOMIN, 6roaneTens reonorvueckuii, suin. 2
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19. Meprenb cpeTao-cepbiii. MomHoctb 0,5 M. MHT. 58,0—
58,5 M. (O6p. 56).

20. Mepresnb pxXaBo-XeJTbIi, OXeJie3HEeHHbIH, aleBpPUTO-
Bblii, U€TKO BBLAENSIOWHUACS B pa3pese, ¢ XXeNe3UCTEIMU CTIXe-
HUSMHW IMAMETPOM JI0 2 CM, CO C/IeAaMU XOA0B 3apbIBAIOLIMXCSA
OpraHW3MOB, YIIOTHEHHbIN (xaparpayun). MoutHocts 0,1 M.
MuT. 58,5—58,6 M. (O6p. 57).

Paouwesckan cauma

21. Mepresb MeJIONIOAOGHBIM, CBET/IO-CEPbIii, Oonee TeMHbIN
MO CPABHEHMIO C HUXeJeXallMM CIoeM, NpU BbIBETPMBaHHUM
0OHAPYXXUBAET HESICHYIO MJIMTYATOCTD, B MMOAOLIBE HAaWIEH POCTD
beneMuuta Belemnella lanceolata gracilis (Atkh.). Bunumas moni-
HocTb 0,2 M. T, 58,6—58,8 M. (O6p. 58).

22. Ocbinb B OCHOBaHWHM MATOro ycryna. 3akpeito 2,2 M.
HuT. 58,8—61,0 M.

23. Meprenb MNIMHUCTBIA, CEpbI, C 3aMETHLIM 3€J1eHOBA-
TO-TOJYOOBATHIM OTTEHKOM, BA3KMii, C OCTATKAMH DAaKOBUH
Haytunyca Eutrephoceras decoratum Shim. MowHocts 3,5 M.
HHT. 61,0—64,5 M. (O6p. 59—64).

24. Meprenb MeHee NTMHHUCTBbIM MO CPAaBHEHUIO C HUXeJNIe-
KAillMM CJIoeM, CBETJIO-Cepblii, C NATHAMU U Pa3BOJAMU OXe-
ne3HeHus. Haitaenst aMMoHuT Hoploscaphites constrictus crassus
(Lop.), aBycTBOpuaThie MoOMOCKM Oxytoma danica (Ravn),
Septifer lineatus (Sow.), kopamnel Smilotrochus galeriformis
(Kner), nagseHorue Laevidentalium sp. (puc. 10). U3 ocbinu cnoes
23 u 24 npoucxoasaT octatku Baculites anceps Lam. MouiHocTb
3,0 M. UuT. 64,5—67,5 M. (O6p. 63—65).

25. Mepreab XenToBaTO-CEPbI, HEACHOIUIMTUATHIN, Cla-
000Xe/le3HEeHHbIA, MECTAMU TIEPEXOAALLMI B TIMHUCTLINA Me,
¢ ammoHuTaMu Glyptoxoceras subcompressum (Forbes), poctpaMu
?Neobelemnella sp. n 6paxvonoaamu Terebratula obesa David.
Mouwnocts 6,5 M. UHT. 67,5—74,0 M. (O6p. 66—71).

Bbilie B cTeHKe Kapbepa ¢ YeTKO MPOsIBeHHBIMU CliefaMu
KApCTOOOPA30BAHUA MEPrebHO-MeNoBasi Cepusi TMepeKpbiTa
NOPOAAMMU NaneolleHa.

W3 npuBeleBHOII XapaKTEePUCTHKH pa3pe3a MOXHO
COCTaBMTb MpeAcTaBjleHue o crpaturpacduyeckoi mnpu-
HAIJEXHOCTU BbLOENEHHBIX B pa3pe3e HCCNeJ0BaHHOTO
Kapbepa ciaoeB. OCTaHOBUMCS Ha 3BOJIIOLIMU B3MJISIAOB HA
3Ty NMpoBJieMy C XPOHOJIOTHYECKON TOUKH 3PEHUs1 U BO3-
HUKILWX B Pe3y1bTaTe Pa3HOTIACHUSIX.

Hctopus n3ydenns paspesa

[epBble CBegeHUSI O TIPUCYTCTBUM BEPXHEMEJIOBBIX
OTN0XeHUI B pailoHe Bonbcka Mbl HaxoauM B padoTax
Jlenexuna, ®anbka, Teoprun, MypuucoHa u DpeHbepra.
B HHUX B OCHOBHOM 0O0CYyXIaeTcsi BO3pacT IOACTUJIAIO-
LIMX MeprejbHO-MEJOBYIO TOALLY MNOPOX, NPHUHLKIBI
YCTAHOBJIEHUSI €€ BEpXHel rpaHulibl U COBEPLIEHHO HeE
34TPATUBAETCS UX MANeOHTOJOTHYECKas XapaKTEPUCTHKA
3a UCKJIIOYeHHeM cnucka dopaMuHudep, NPUBEIEHHOTO
OpenbeproM ans Bojbckoro mena. [1oatomy aTh paboThl
MpeACTARSAIOT YHCTO UCTOPUYECKUNA HHTEPEC.

MepsbiM oxapakTepu3oban paspe3 Bonbcka U.@. CuH-
uos (1870), koTOpbI# MpHBEN ONUCAHWE ODHAKEHUH TI0
npaBoMy 6epery Bonaru ot XeanblHcka 10 LlapuiibiHa.
[MochaeaoBaTeIbHOCTh HAMnacTOBAaHUH B OKPECTHOCTAX
Bonbcka no ero npeacraBieHUuo cchopMupoBaHa 6esbIM

MelloM (MOLLUHOCTbIO 100 ¢dyTOB), MEPEKPLIBAKOILUMHU €10
CEPbIMHU, XKEITBIMU U roayobiMu MepreisiMu (80 dyToB) U
3aBepIUAOIIMMHU Pa3pe3 NeckaMM U necyaHukaMu. B nByx
BEpxHHMX ToONIIAX (DAYHUCTHUYECKHUE OCTAaTKM He Obliu
HalaeHbl, a Ans Oenoro Mena MNpUBENEH CyMMapHbIi
CMUCOK (POCCUHIA, BOCTTPOU3BOAUTL KOTOPbIA He UMeEET
CMbICJIa, TaK KaK MEJIOBbIE TOPOABI HE OblIK A1pOBHO pac-
yneHeHbl. B 6osee nosnnux padotax .M. CuHuos (1885,
1888) cuutan Menosble oTiOXeHMS Bonbcka gpesHee
3aMagHOEBPONENCKOr0 Mela C KpeMHSIMU, TaK Kak OHH
COIEepXaT HapsiLy C CCHOHCKMMH U TYPOHCKHE hOPMBI.

B 1897 r. Boiiiia B ceet padora A.IN. I1aBnoa (Pawlow,
1897), nocesilleHHas Te0JOrHYECKOMY CTPOeHHUI0 CuM-
Oupckoi rybepHuM. B Hel 3TOT UccnenoBaTenb noapas-
JEeNU] BEPXHHIl MeJl YKa3aHHOro perMoHa Ha TYPOHCKUM
WHOLEPAaMOBBIH MeJl, TEPEKPBIBAIOIIINE €T0 aBUKYJIOBBbIE
MepreJjiv TakKe TYPOHCKOTO BO3PacTa U CEHOHCKMU I Gebiii
men. [Tosnxee A.T1. INasos (1900) oTHec aBUKYJ10BblE Mep-
reJiv K aMiIepy (KOHbSKY). DTa cxema Obliia pacrnpocTpa-
HeHa M Ha Bcto CapaToOBCKYIO T'yOEPHMIO, YTO YTOYHUJIO
npeacrabiaeHus V.@. CHHLOBA M 0Ka3alo CYLUECTBEH-
HOE BJIUSIHUE Ha JajbHeH1Iee MO3HAHUE Te0JI0TUUYECKOTO
CTPOEHMUS per1oHa.

Hecmotps Ha yrBepauBuivecs B3msabl A.T1. [1asnopa
O MOBCEMECTHOM TPEXWJIEHHOM JEJIEHUU BEPXHETo MeJfa
B CpenHeM [loBonxbe, 1 B TOM Yyncie U Ha ceBepe Capa-
ToBCKOU rybepHuu, B.I. Xumenkos (1904), npoBoauB-
KA TeoJOorMyeckre HWCCNeNoBaHUsS B OKPECTHOCTSIX
Bonbcka, He 0OHapyxun 31ech cieloB amuiepa. B ocHo-
BAHUM BEPXHErO MeJa JUilb B OOHOM OOHaXeHUU y [y-
X003€pPCKOro HEMEHTHOro 3aBo/ia (TaK paHee UMEHOBANCS
3aBoJ “BoJbIlIeBUK™) UM ObLN YCTAHOBJIEH MEPresiucTblii
M3BECTHSK, NEPENnoJHEeHHbIIl pAKOBUHAMY BEPXHETYPOH -
CKMX MHOLIEPaMOB. Bbillle 3TOro MHOLIEPAMOBOTO M3BECT-
HSKa pa3BUTa MolllHasA Toalla 6e10ro Mesa, coaepxKaillas
BEPXHECEHOHCKYIO (hayHy, cpeld KOTOpPOil OTMEUEHO MpH-
cyTtcTBue Belemnitella mucronata Schloth. u B. (Tenepb
Bellemnelia) lanceolata Schloth.

Hzyyas cobpaHHblii B okpecTHOCTsX Bonbcka B.B. Ye-
JIMHLEBBIM MANCOHTONOTHYECKHIT MaTepuan, A Jl. Ap-
XaHTeJbCKUI OOHApYXW1 HUXHECEHOHCKHE OEneMHHTI
Actinocamax verus Mill. u A. [ Belemnitella] propingua Mob.,
a B xkoinekuuu B.IT XuMmeHkoBa — poctp Belemnitella
mucronata Schloth., 4To HaBesO €ro Ha MbIC/Ib O NMPUCYT-
CTBUH B 3TOM paiOHe OTIO0XEHHWI, pa3aensolinX TYpOH
M BEpPXHUH CEHOH. DTO NPEeANnoNoXeHWe HAWINO CBOE
NOATBEPXIAEHUE OTKPbITUEM B 12 M Bblllle MOJOWBbI TY-
POHCKOTO MepTefisi TOPU30HTA XeAToBaThiX (hochoputon
(cnoit 6 omMcaHHOro HaMu paspesa) M ryboK, KOTOpble
A.Jl. ApxaHreJbCKMH CYMTA TIPUHAUIEXKALIMMU 30HE
Inoceramus pachti. BepxHsiga uacTb Meprejei, MOLLIHOCTb
KOTOpPBIX OLeHKBanach B 12 M (ciiou 7—9), oTHeceHa UM
K 30He Pteria tenuicostata, XoTsl BHUA-UHOEKC B CHY
MpeAnosaraeMbix UM GhalMalbHbIX pa3UuUil 3/lecb He
obHapyxeH. TakuM obpa3om, A.Jl. ApxaHrenbCKHUii npen-
noJjaraji paisBuTve B paitoHe Bonbcka TypoHa B o0beMe
30HbI Inoceramus brongniarti, HUXHero ceHoHa (CaHTO-
Ha), 9KBMBajJeHTHOro 30HaM Inoceramus pachti v Pteria
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tenuicostata, a Takxe BepxHero ceHoHa. Ilpu atom npu-
cytcTBME 30HBI Belemnitella mucronata (kammnaHa B co-
BPEMEHHOM MOHKWMAHWU) B HUXHUX cjogx Ocnoro mena
Inyxoo3epckoro 3aBona (MMeHHO TaM B.I. XMMEHKOBbIM
OblJ1 HalleH eAMHCTBEHHO OCTOBEPHO YCTAHOBJIEHHDbI
pocTp 3Toro OejleMHKUTa) TOJbKO npeanosiaranock, A.Jl. Ap-
XAHreJbCKUI HEe UCKIOYAJ TOTO, YTO HaAeHHbIH XUMEH -
KOBbIM 3K3EMIUISIP NPOUCXOAUA W3 MOPOAbl, OTAUUYHOU
oT 6enoro Mmena. lMocneanunit, MowHocTbio 6onee 40 M,
OTHECEH K TEePMWHAIbHOW 30HE BEPXHEr0 CEHOHA —
Belemnitella lanceolata, kotopas, No COBpPeMeHHbIM
NpeAcTaBNeHNsIM, OTBeudeT MaacTtpuxty. Cneayetr noa-
YEPKHYTb, YTO MO pe3yibTaTaM XMMHUYECKOro aHajiu3a,
BbillOJIHEHHOTO A.Jl. ApxaHreabckuM (1912, c. 376), no-
poabl 30HbI Belemnitella lanceolata HECOMHEHHO UMEIOT
MEeNOBO# cOCTaB, Tak Kak cosepxanue CaCO, B HUX cO-
craBuno 96,03%. OaHako BU3yasibHO OONblUAA YacTh
“MeJIOBO# TOMLIM” UMEET MEPrefibHbIi MM NepexoaHblit
K MeJIonoaobHOMY MeJy COCTaB.

CreayoliMii M BeCbMa CYLLIECTBEHHbII 3TAM B H3yue-
HHMM BEPXHEMEJIOBBIX OTIOXEHHWI paiiloHa Bosbcka cBsi3aH
C MHOTOJIETHUMMW K [IOJOTBOPHbIMU MCCAEROBAHUAMMU
COTpyaHUKa BoJbCKOro OKpyXHOro HaydiHo-o6pa3oBa-
TenpHoro myses M.H. Marecosoit (1927, 1930, 1935),
NOCBATUBLLEH MHOIMe JAecATUIeTUs cO0paM M KOJLIEK-
UMOHUPOBAHKMIO UCKONAEMO# (hayHbl C NocneaytoLlei fe-
penadyeil ee 3aMHTEPECOBAHHLIM crnieuuanucTtam. Ilpasaa,
onyb/JIMKOBaHHbIE €10 B 3TUX paboTax pe3ynbTaThl Onpe-
NENEHWW B TO BpeMs HE ObUINW JOJXKHBIM 00pa30M peBM-
30BaHbI U, BO3MOXHO, TPeOyIOT yTouHeHUsl. HecoOMHeH-
HbI# BKJIAZl 3TOrO WCCAEAOBATENS B U3YYEHUE MEJOBBIX
pa3pe3oB okpectHocTeil Boabcka Heocnopum. B pabore
1927 r. K cpenHeMYy MeJTy OTHECEHBI XeJITOBATble Mepreyn
TYPOHA, 4 BEPXHUI MeJl MOAPA3AENEH HA HUXHMUI CEHOH,
NpeACTABAEHHBIN 3ejeHoBaThiM MenoM ¢ Belemnitella
mucronata, M Oelblii CEeHOHCKHI nuwywnii men. Co-
racHO ee nocneayonM npeacraBaeHusaMm (1930), sepx-
HEMEOBOWH pa3pe3 HauuMHaeTCsl TOJWENW XKeATOBAThIX
Mepresei, B KOTOPbIX YraablBalOTC aHAN0rM cioeB 2—35.
OHM nepekpbITbl TONLLEN CepbIX Meprenei, Koppeanpye-
MbIX HAMU CO COSIMU 6—8 110 NMPUCYTCTBUIO MeJbualLInX
3epHbiwek ¢dochopuTa. Boille cneayer KOHrioMepaTo-
BUIAHbIA Meprejib C MpoCnoMKoi 3eneHoro mena, oec-
CMOpPHO OTBevalowWHin chnoo 9. 3aBepliaetca paspes
MOLLHOM cepuei 6enoro NUCYEro Mea, coCTaBAsIoLLIEro
COBOKYMHOCTL ciaoeB 10—25. 1o 3aknoueHHbIM B Xen-
TOBATbIX MEprefsX pAKOBMHAM WHOLIEPaMOB [noceramus
labiatus (Schloth.), I. lamarcki Park. u [. cuvieri (Sow.)
aTH chon M.H. MarecoBa oTHecha K TypoHy. Ha ocHoBa-
HUU LIMPOKO PACNPOCTPAHEHHBIX B BbiLIENEXALLEM Cl0e
CEpbIX Mepreseil MOpPCKUX exeid, onpeaeneHHbIX 3TUM
uccieNoBaTeNeM NPeanoNoXUTENLHO Kak Micraster cort-
estudinarium (Goldf.), ycTaHOB/IEHA HX NPUHALIEXHOCTh
K aMuepy (KOHbAKY). [1pu 3TOM He 6bJ10 yaeeHO A0JIX-
HOTrO BHUMAHMA COHAXOXIEHHIO B TEX XE MEpreasx Ta-
KMX KAMMAHCKUX MOPCKHUX exXel, kak Offaster pilula Lam.
u Echinocorys ovata Leske. B ocbiny rnoa cioeM KOHIJO-
MEPATOBUAHOTO MEPreisl, TakKe AaTMPOBAHHOIO 3Mille-

10 MOMN, 6ronneTe b reonoruecknit, sbil. 2

poM, et0 ObinK cobpaHbl Hapsiay ¢ Echinocorys ovata 06-
NIOMKM pocTtpoB Belemnitella mucronata (Schloth.). benbiii
MeJl, BEHYAIUIM pa3pe3 BEepXHEMEJIOBbIX OTIOXEHWH,
oTHeceH M.H. MarecoBoii K BepxHeMy ceHOHY. OH co-
CTaBJISIET OONbIIYIO YACTb MEPrelbHO-MEI0OBOM TONLUMU U
pacuieHeH LHUTHUPYEMbIM HCCNeoBATENeM Ha psi Moa-
pasiefeHHnid, pacCMaTPUBAEMbIX €10 B paHre 30H, COOT-
BETCTBHE KOTOPbIX C BbIAENEHHbIMH HAMU COSIMU YCTa-
HOBUTb He ynanocb. B nocneaHeit pabote (1935) cepbie
Mepreay AaTUPYIOTCSl HHXXHUM 3IMIIEPOM (KOHBSIKOM),
a 3ejieHoBaTble ONOKOBUAHble Mepreiand ¢ Belemnitella
mucronata OTHECEHbI K BEPXHEMY 3MLLIEPY, NOA KOTOPbIMU
OHa MOHMMaJIA yXXE KaMNaH.

B 1940 . E.B. MunaHoBckuii nyoarKyeT MOHOTpaduio
“Ouepk reonoruu CpeaHero u HuxuHero lMononxes”.
B Heil npMBOAMTCA XapaKTepPUCTHKA BEPXHEro Meja paio-
Ha Bonbcka, KOoTopasi CylleCTBEHHO OTJIUUAETCH OT Npea-
ctaBiaeHUil A.Jl. ApxaHreabckoro. K TypoHy OTHECEHb]
MHOLEPaMOBbIE MEPTENM C MPOCIOEM MEJKHUX UECPHbIX C
MOBEPXHOCTH MNsiHUEBLIX PocdopuToB. Ux MOWHOCTL Cy-
1ieCTBEHHO HUXeE (2,5—5,5 M), ueM npeanonaran A 1. Ap-
XAHTIEeNbCKUI, KOTOPbI olieHMBAN €€ B |2 M, M OHA OTBe-
4aeT cJosM 2—35 Haluero onucaHuda. Beliue npociexeH
npocioit Mepreast ¢ GocopruToBbIMHU XenBakaMu (0,15 m),
MEePEXOAAILMI B 3€N1€HOBATBIM [MAYKOHHUTOBbLIA Mepresib
(1,5 M), oTkyna, no-suaumomy, M.H. MaTtecoBoii yka-
3bIBAKOTCA Haxoakh Micraster cortestudinarium (Goldf.) v
M. coranguinum (Klein), 1 B CBOIO Ou€pedb CMEHSIIOLLIMIHCS
3€J1eHOBATO-CEPbIM TOHKOJAMUCTOBAThIM MepreseM (1,2 M)
¢ Actinocamax verus fragilis Arkh. DTa 4acTb paspesa, kop-
penupyeMasi HAaMM CO CosIMM 6—8, NMPOMHAEKCHUPOBAHA
E.B. MunaHOBCKMM CaHTOHOM, OAHAKO TIPH 3TOM OH He
conocTabisieT, Kak A.Jl. ApxdaHTeabCKUH, HUXHUE ABa
CJ10sl € 30HOH Inoceramus pachti, a BepxHUiF — € 30HOM
Pteria tenuicostata. B mpoTitBOBEC NPEACTARIEHHUSIM ITPEX-
Hux ger E.B. MunaHOBCKHMIl BblIENsieT NpPONYINEHHbIH
NpeablAYIIMMK UCCaenoBaTeNs M UHTepBan ¢ Belemni-
tella mucronata (Schloth.), KoTopblii NpeacTaBaeH cepo-
BaTbiM  CJabOrTayKOHUTOBBIM  MEPrejiMCTbiM — MCIOM
MOILLHOCTBIO 6—8 M (aHasor chost 9). MouHocTh 6enoro
MaacTpUXTCKOro mMena oueHusaetcst E.B. MunaHoBckum
B 60 M (cnomn 10—25).

B 1959 r. BbIXOAMUT U3 NeyaTH “ATAac BEPXHEMENOBOW
tdayubl Cepeproro Kaskasa u Kpeima”. B pasaene, no-
CBSILIEHHOM XapakTepucTuke uriaokoxux, H.A Mocnap-
ckasg v M.M. MoOCKBUH ann ONUCAHHE MOPCKHX eXei,
no-BuanMMomy, nepecnaHueix 8 MI'Y M.H. Marecoroi
M3 BONbCKUX paspe3oB. B paboTe, K cOXaNcHUIO, HE YKa-
3aHO, U3 KAKOro MMEHHO Kapbepa cOOpaHbl HITOKOXKE,
He roBops yxe 006 UX npuBsi3ke K pa3pe3dy. Haio ckazatb,
4TO Cpelu CeMU MEepPeHUCNEHHbIX B 3TOH rnase ¢GopMm
[Conulus subrotundus Mantell, C. matesovae Posl. et
Moskv., Echinocorys marginatus Gold{., Coraster cubanicus
Posl. et Moskv., Micraster grimmensis Nietsch, M. corbovis
Forbes u Isomicraster gibbus (Lam.)] HeT HU OAHOrO Npw-
peneHHoro B pabote M.H. MartecoBoii Buaa, B Tom uucne
Ha OCHOBAHUM KOTOPbIX TMPEANOJaraacs IMIUEPCKUH
BO3pAaCT Cepbix Meprescid, KOppenupyeMbiX HaMUu CO C0-
saMu 6—9.
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B 1950-e rr. paspe3bl BepxHero mejia Bonbcka mayuan
J.T1. HaiignH, HO pe3yabTaThl 3TUX UCCAECAOBAHUM ObLIU
onybnukoBaHbl TobKo B 2002 r, xoTs crpaturpaduye-
CKasi KOJIOHK2 CBOJAHOTO paspe3a MpuBeleHa B pabote
1962 r. (TepacuMoB 1 ap., 1962). KoMmniekcHas xapax-
TEPUCTHKA BbiACNIEHHBIX UM MOAPa3AeNeHU OCHOBaHa
Ha OMNpeneeHUsIX, BBIMOJIHEHHbBIX IS MOPCKUX eXei
M.M. MockBuHbIM, HHouepamoB — C.I1. Kouw6uH-
ckuM, Opaxnonoa — YO.M. Kauem U roioBOHOrMX MOJI-
nockoB — camum J1.T1. HaiiauHbimM. B kayecTse 31anoH-
HOTO pa3pe3a NpHUBeAeHa NMOCJAEAOBATEIbHOCTh Kapbhepa
“KoMMyHap”, HO OTMeYeHbl KOJebaHMs MOUIHOCTEH
cjoeB B pa3nuyHbiX Kapbepax. B cratbe [.I1. HaiinnHa
NPUBOAMTCA CBOAHAsI NAJEOHTONOrMYECKas XapaKTepH-
CTHKa paspesa. Ero nutonorvyeckoe pacujeHeHue naHO
JOCTATOUYHO YETKO U NMOTOMY COMHEHHW 1 HE BbI3bIBAET €O
MoJHaA WAEHTUYHOCTb C ONMCAHHOW HaMM NOCienoBa-
TENbHOCTbIO B padpe3e Kapbepa 3aBoda “bosibiieBUK”.
Cnou 2—3 cxemst [1.11. HailavHa, no ero MHEHHIO, OTBE-
4aOT TYPOHY Ha GCHOBAHMWH 3aKJIOUEHHBIX B HUX MHOLE-
PAMOB M WIJIOKOXHUX. OHU KOPPENUPYIOTCA CO CJOSIMM
2—4 onucaHHoro HaMu paspesa. Cnoii 4 (cyioi 5 Hawero
ONUCaHUA) COAEPXHUT KOHbSIKCKHE TaKCOHbI, NMpUHaLie-
Xallue 3TUM Xe rpynnam ¢ayusl. Cnou 5—7 (cioun 6—9
Hallero onUCcaHusa) OTHECEHbl HE K CAHTOHY, KaK CUMTAIH
AJ. Apxaurenbckuii u E.B. MunaHoBcku#i, a Ha OCHO-
BAHWU OENEMHUTOB, MHOUEPAMOB U MODPCKHUX eXelh —
K BepXHeMy KamnaHy. HuxHsis yactb MaacTpuxra (ciiou
10—20 Haulero onucaHus) MO HaxodKaM aMMOHWTOB
Acanthoscaphites tridens (Kner) u pocTpoB GeleMHUTOB
Belemnella lanceolata (Schloth.) coorBeTcTBYeT nBYM
HWXHUWM 30HAM HUXHETO MaacTpuxTa, a cjiou 21—25 no
pocTpaM Belemnella sumensis Jeletz. — ero BepxHeit 30He
(puc. 10, 11).

Toa crnyctas B.M. XaputoHoB c coabropamu (2003)
Ny6AMKYeT CTaThblo, B KOTOPOil pacCMaTpuBaeT CTPOEHHUE
TYPOH-KOHBSAKCKOTO WHTEPBAIa, B TOM YHCJE U B Kapbepe
“bonbluesnk™, BoocneacTBUM KOJOHKAa 3TOro paspesa
JEMOHCTPHUPOBAJIACH YHACTHUKAM re0JIOrMYeCcKOi IKCKYp-
cun Tpetbero Bceepoccuiickoro cosecwianusa “Menopas
cuctema Poccuu u 6anxaiiiero 3apybexbs: npobaemMbl
ctpaturpadvn 1M naneoreorpacmu”, COCTOSBLIErocs B
Capatose 8 2006 . XoTs aBTOpaM 3TOH CTaTbW AOJXKHA
ObITb U3BecTHA Touyka 3peHus [.T1. HailarHa, nockonbky
aTa paboTa Obila MOArOTOBAEHA K NEYaTU M M34aHa B
Tpynax HWWreonoruu CapaTroBcKOro yHHMBEPCHUTETA,
pacuieHeHHe ONUCbIBAeMOro pa3pe3a CYWEeCTBEHHO
nHoe. C 0IHO# CTOPOHbBI, Bpoae Obl 31eCh NepeuncaeHbl
Bce apycobl, ynomsiHytble [1.T1. HaanHbiM, a ¢ apyroit —
JUTOJOTHYECKOE HANOJHEHNE T1PEIOXEHHbBIX CTPaTOHOB
HE COrNMacyeTcst CO B3risiAaMu nochepaHero. MotuHocTH
TYPOH-KaMIaHCKWUX OTJ0XEHUN OKa3aJlUCh CyLIECTBEHHO
Bbllie o cpaBHeHMiO ¢ ykaszaHHbimu JL.T1. Haiinuubim
B pa3pe3e Kapbepa “bonbuieBMK” Gonee uem B 1,5 pasa
(c 14,9 10 22,5 M), uTO HEe MOXET ObITh MO YCIOBUAM TEX-
HOJIOTHUYECKOI pa3paboTKM Kapbepa. DTOT cTpaThrpadu-
YECKMH MHTEPBAN pas3pabaTbiBaeTcsi OAHMM YCTYMOM, a
LAl IKCKABAaTOopa He MpesbiiliaeT [4 M.

Ans Bbisichenus nctunel B 2007 r. 6b11a nposeneHa
yBsizka 06ouX pa3pe3oB. BoeisicHunocs, yto B.M. XapuTo-
HOB npuaepxuBaics Barasaos M.H. MarecoBoit. XKen-
TOBATO-Cepble TOJCTOCAOUCTbIE U CBETJIO-CEPbIE TOHKO-
CJOMCTBIE TMeCYaHUCTble Mepreau cioeB |—3 (aHaioru
cnoes 2—6 [.I1. HajinMHa) OH OTHEC K TYpPOHY, XOTH
M.H. MartecoBa cuuTana cepble Mepread 3MIUEpPCKUMHU
(T.e. KOHbAKCKMMU). Cnoii 4 (cnoit 7 .T1. Haiiauna wam
cJioit 9 Hallero onucaHus), NPeaCTaB/IeHHbI 6enoBaTo-
3eN€HOBAaTbIMU KOMKOBATO-OpeKUHPOBAHHBIMU Mepress-
MU Y INIKHAMM (OpekurpoBaHHbIA Men M. H. MarecoBoii),
NPOUHAEKCHPOBAH UM KOHBLAKOM. A B OCHOBaHHUM TOJLUM
6enoro Mmena, OTHOCMMOIO BCEMH MCCIIENOBATENSIMU K
MaacTpuxry, Mo MHeHuto B.M. XapuroHoBa, MoXeT ObITb
Bble/JeHa Nayka MeJoNoaobHbIX XOCOCIOUCTLIX Mepre-
Nei, KOTopas JaTHpOBaHa UM KaMIaHOM.

Kak xe 060CHOBbIBAa€TCS BO3PACT BbIAEJEHHBIX 3TUM
uccaenosaresieM noapasagenenuit? Cnoit 1 neMOHCTPHpO-
BaBLLIErocs Ha reoJIoTHYECKO 3KCKYpPCHH pa3pesa (cnoi 2
Halllero onucaHus) qatupoBaH B.M. XapUTOHOBLIM paH-
HUM TYPOHOM (YCNOBHO) MU OTHecE€H K 30He Mytiloides
labiatus no cTpaTUrpapuYecKoMy NOMOXEHHIO, TAK KakK
BHUA-UHAEKC U HHOLEPAMbI, XapaKTEPHbIE AAA 3TOM JOHBI,
3nech He obHapyxeHbl. KocBeHHbLIM noaTBepxXaeHHEM
BbINIOJIHEHHOH KOppeasiuuu, no MHeHuto B.M. Xaputo-
HOBa ¥ ero coarTopoB (2003), MOXET CIYXHTb MPUCYT-
CTBUE B 3TOM cnoe YCTpuU Monticulina nikitini (Arkh.),
LLIMPOKO PAcTipOCTPaHEHHbIX B HUXHEM TypoHe JlarectaHa
¥ ApPakKCHHCKO 30HbI 3aKaBKa3bsl, a TAKXe pOCTpoB Oe-
NeMHUTOB Praeactinocamax cf. plenus triangulus (Najd.) v
Goniocamax intermedius (Arkh.). Cnoii 2 (aHanor cioeBn
3—4 Haluero onvcaHMsl) OTHECEH K BEPXHEMY TYPOHY NpH
JByX4JleHHOM ero CTpoeHUU B o6beMe 30HbI Inoceramus
falcatus, a cnoi 3 (cyoii 5 Haluero onyicaHua), KOTOPbIH,
MO €ro MHEHUIO, 3aBEPLUACT TYPOH, — K 30He Inoceramus
woodsi. CrienyeT NOAYEpKHYTb, YTO B MOCJAEAHEM Cloe
Cpeau MepeyHsi XxapakTepHblXx (OpM Hapsiay ¢ NeHCTBU-
TeJbHO TYPOHCKUMMW TAKCOHAMM, TAKUMHU, KakK Scaphites
geinitzi d°Orb., Inoceramus striatoconcentricus (Gimb.) n
Ap., NPHUBEAEHbl WMHOLEPaMHIbl, NPOAOMXKABILUHE CBOE
CYLUECTBOBaHWE U B KOHbsIKE | Inoceramus lusatiae Andert,
1. hoepeni Heinz, Cremnoceramus waltersdorfensis (Andert)).
B accoumaumu ¢ HUMHU NepeyrcaeHbl THIMYHO KOHbSK-
CKMe BUAbI, Takue, Kak Cremnoceramus brongniarti (Mant.),
C. inconstans (Woods), u B ToM uucne Cremnoceramus
rotundatus ('Trdg.), 10 KOTOPOMY YCTaHaBNUBAETCA HUX-
HfISl PAHULIA KOHbSKA. _

Croit 4 (chon 6—9 Hauiero onuvcaHwus), KOTOPbIii
A.M. Haiauu cuntan sepxHekamnaHckum, B.M. Xapu-
TOHOB OTHOCHT K KOHBSIKY W XapakKTepu3yeT THIHUYHO KO-
HbSIKCKOW (hayHOMH, cpead KOTOPOH YNOMUHAIOTCA aMMO-
HUTbI Lewesiceras cf. cricki Spath, Nowakites cf. linderi
Gros., 6eneMHuThl Goniocamax aff. [lundgreni (Stoll.),
nHouepamuabl Cremnoceramus deformis (Meek), C. wal-
tersdorfensis hannovrensis (Heinz), C. schloenbachi (B6hm)
W ap., Mopckue exu Micraster cortestudinarium Goldf. u
Echinocorys gravesi Desor. MOLLIHOCTb KOHbSIKA OLIEHUBA-
ercad B.M. XapuToHOBbIM B 8§ M.
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M HakoHeu, HUXHIOW Y44CTb MeNOBOM TOJILM, Bblae-
JIEHHYIO 3TUM UccaenosaresieM B cioii 8 (cioit 10 Hatwero
OMNUCAHHKA), OH OTHEC K BEpXHEMY KaMMaHy Ha OCHOBa-
HUM 3aKJ1I04EHHBIX B HEH pocTpoB GejeMHUTOB Belemni-
tella mucronata (Schloth.), B. langei Schats. v uHouepamua
Cataceramus balticus (B6hm), C. barabini (Mort.), C. con-
vexus (Hall et Meek), C. dariensis (Dobr. et Pavl.) u ap.
OcTanibHyt0, 06/bWYI0 1O MOLIHOCTH YacTb MEJOBOWA
Tonuu B.M. XapuTOHOB M Ip. OTHECAY K HAXHEMY Maa-

CTPUXTY W OXapaKTepM30BAIM COOTBETCTRYIOLUMM KOM-
njekcoM hayHsl.

OBOMIOLMA B3MISAOB HA pacy/ieHeHME pa3pe3a BepxHe-
ro Mena B Xapbepe “boablueBuk” nokaszaHa Ha puc. 12.

O00CHOBaHHWE NPEAIOXKEHHOrQ BrocTpaTrpadHuecko-
ro pacujieHeHus pa3pe3a Oy4eT AaHO BO BTOPOM CTaTbe.

[Ty6auMkaumst noarorosneHa npu GpUHaHCOBOI noa-
nepxke POOU, npoektbl Ne 06-05-64127, 06-05-65172,
06-05-64878.
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Puc. 12. DBomiouua B3IrNsALOB HA PACUNEHEHME Pa3pe3a BEPXHETO MeJa B Kapbepe “bonbuesuk™
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UPPER CRETACEOUS OF NORTH SARATOV REGION.
1. BOLSHEVIK QUARRY SECTION IN VICINITY OF VOLSK

A.G. Olferiev, V.N. Beniamovski, A.V. Ivanov, M.N. Ovechkina,
V.B. Seltser, V.M. Kharitonov

Upper Cretaceous sections along right bank of the Volga River between Khvalynsk and Volsk are
studied more than 140 years. The analysis of most important faunal groups and nannofossils gave
possibility to propose new ages for some Upper Cretaceous (Turonian — Maastrichtian) formations and
to show its stratigraphic completeness in the Bolshevik Quarry section close to the Volsk.

Key words: stratigraphy, Upper Cretaceous, Foraminifera, Mollusca, calcareous nannoplankton,

Povolzhie.
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YCOHOI'NME PAKH (CIRRIPEDIA, THORACICA) BEPXHEI'O MEJIA MAHT'BIIIJIAKA

A.C. Anekcees

MockoBcKMIt rocynapcTBeHHbIN yHUBepcuTeT MeHn M.B. JlomoHocoBa,
[TaneoHTONOrMUeCKHit UHCTUTYT UM. A.A. bopucsika PAH, Mocksa

Moctynuna B peaakuumio 01.08.08

BriepBrie aHA XapakTepUCTMKA YCOHOTHX PAKOB BepXHEMENOBBIX OTIOXKEHUI MaHrellunaka, rie
OHU OOHapyXeHbl B BepxHeM TypoHe ( Cretiscalpellum billaulti, Arcoscalpellum angustatum v Loriculina
laevissima), cantone (Cretiscalpellum glabrum, C. striatum), unxxHeM kaMmnaue (Cretiscalpellum naidini
sp. nov., C. sharapovi sp. nov. u Arcoscalpellum maximum), BepxHeM KamnaHe (Arcoscalpellum maximum,
Virgiscalpellum mangyshlakense sp. nov.), HUXXHeM MaacTpuxte (JIOMUHUDYeT Arcoscalpellum maximum,
pexe BcTpevalorcs Arcoscalpellum fossula, A. cylindraceum, A. moskvini sp. nov., Cretiscalpellum glabrum,
C. striatum, Brachylepas nervosa sp. nov., oveHb peiKu Brachylepas naissanti), HUXHeN YACTH BepXHETO
Mmaactpuxta (Arcoscalpellum maximum v Brachylepas naissanti). B Hanbonee MoaHbIX pa3pe3ax ¢ Mpu-
nueBoi aHomanuen (Koisbuicait 1 Koiak) u3yueHo pacripeae/ieHWe YCOHOTHX PAKOB HEMOCPEACTBEHHO
BOJIM3U rPaHMLbI MAACTPHXTA M JaHUs. B TepMUHAIBbHBIX CNOSIX MAaacTpUXTa (BepxHue 1,2 M) Hepeaku
Arcoscalpellum maximum W Brachylepas nervosa sp. nov., a B 0—5 CM HWXXE IpaHULbI TPUCYTCTBYIOT
Zeugmatolepas crefae N Verruca prisca. HW oavH U3 MeJIOBbIX BUAOB B JAHUI HE NEPEXOAUT.

Knrouesnle cnosa: CUCTEMaTHKA, YCOHOTHE pakH, BepxHUit Mei, 3ananHsiii KazaxcraH.

BepxHeMenoBbie OTJ0XEHWS MaHrbilnaka 4pe3Bbl-
4aiiHO G0oraTbl OCTATKAMM CaMbIX pa3IMYHbIX rpynn dec-
MO3BOHOYHbBIX, MHOTHE U3 KOTOPbIX 10 CHX MOP OCTAIOTCS
B OCHOBHOM HeoNUcaHHbIMUA. OAHA M3 TakuX rpynmn —
YCOHOTHE pakKM — abePPaHTHbBIM KJI1aCC CUASYNX MOPCKHUX
pakooOpasHbIX, TEJIO KOTOPbIX 3dKJIOUEHO B DAKOBHHY,
00pa30BaHHYIO M3 OTAEJIbHbIX KaIbLMTOBbLIX Tabnuuek,
0OBIYHO COXPAHAIOLIKMXCA B HCKOMAEMOM COCTOSIHUMU B
pa3pO3HEHHOM BKE, YTO BECbMa 3aTPyIHSET UX Ipa-
BWJIBHYIO MACHTU(PHKALIMIO U U3ydyeHue. B oTeyecTBeHHO
JIUTEpPATYype Ype3BbIYAWHO Mano paboT, MOCBALUEHHBIX
MCKOMAEeMbIM YCOHOTUM pPakaM, MOCKOJbKY OHW peako
NoNafalorTcs Ha raasa najneoHToaoraM v GopMrpoBaHye
JOCTAaTOYHO MPEACTABUTEAbHOK KOJJIEKLIMM — TpyaHas
3anaya. OMH U3 HEMHOTUX, KTO CITIOCOOEH pacrno3HaBaTh
3tu doccunuu, — JI.I1. HaiiauH, coOpaBiuuii K KOHLY
1960-x IT. 1OCTATOYHO MHOIO TabJMYEK BEPXHEMENIOBbBIX
YCOHOTMX PAKOB W MPEIIOXUBLIMI MHE HA4YaTh UX CUCTE-
MaTHYECKOE H3yYeHHUE.

B nutepatype ynanoch oOHAPYXUTh JIULIbL OTHO YKa3a-
HHME HA HAXOAKYy YCOHOTMX pakOB B BEpXHeM Meny MaH-
reiiaaka. OHo npuHaanexut H.M. Anapycosy (1915),
KOTOPbIi Ha ocHOBaHuM gaHHbIX M.B. basipyHaca co06-
LK O MPUCYTCTBUM B TPYOOM MeNy TypOHA CEBEPHOIl
nonunHbl Tio0eKynyKcKoW BO3BBILLEHHOCTH Scalpellum sp.
Kpome Toro, HaM1 OTMeYaI0Ch NPUCYTCTBUE ABYX BUIOB
YCOHOTMX PAKOB B TEPMHHAJIbHbBIX COSIX MAacTPHUXTA B pa3-
pese Kbisbuicaih (Haiiaun u ap., 1982), a J.I1. Haitaud
¢ coapropaMu (1984, 1990) nmo HalUM ompeaencHNAM
NPUBEJN CBEAEHHS O pAcIIpefeieHNU YCOHOTUX PaKOB B
padpesax 3anaaHo#d 4actw Madrbeimnaka (Cysiykanbi,
AKcbinpTay u Kbizbuicait).

12 MOW, 6ionanereHb reonoruieckmii, sein, 2

Marepnan

ABTOP HACTOSALLIEN CTATbM PACMONATAET CPABHUTEABHO
60JbLIOH KOJUIEKLIMEH OCTATKOB YCOHOTHUX PAKOB U3 BepX-
HEMEJIOBbIX OTIOXEeHUH MaHnrbiiaka. OHa HaCUMThIBa-
et cBbilie 500 oTmenbHbix Tabauyek. OCHOBHas UacTb
KoJuleKumnu 6buia codpana B 1971 1. B 06pbIBax 3aMaaHOro
YMHKa YCTIOpTa, rae MnoJ NOKPOB FOPU3OHTAIBHO Nexa-
IMX CJIOEB MUOLIEHA YXOIT Ne(DOPMUPOBAHHbIE MEJIOBbIE
W TMajleoreHOBbIe OTJO0XEHWA BOCTOYHOTO OKOHYAHMUSA
MaHdrbiuaka (puc. 1). KpoMe Toro, B Moe pacropsixeHue
NOCTYNUAN OTAENbHBIC HaXOOKW YCOHOTUX, CHEJAHHbIE
MHOTMMH reosoramu, paboTaBlIMMM Ha MaHTrbILL1aKe.
bonbuias yacTh Takux HaxonoK npuHamwiexut 1.1, Haii-
ouny, 10.U. Kauy, B.I Knukywuny, JI.I. DHgenbmaHy y
nokoitHoMy B.M. XKenezko, KOTOpPbIM aBTOP BbIPAXAET
UCKPEHHIOIO NMPU3HATEABHOCTb.

Crparnrpacdusn

Crparvrpaduu BepxHero Meia MaHrbiiaka nocesi-
LIeH uenbli paa obcrosiTeNbHbiX paboT (Bacuiaenko,
1961; TpudoHos, byparo, 1960; TpudoHos, Bacunenko,
1963). INo3mHee KOMILIEKCHbIE UCCIENOBAHMA B 3aMaIHbIX
M LICHTPAJIbHBIX palOHAaX 3TOTO NMOJAYOCTPOBA BbINOAHSAIA
rpynna cneurdaincToB noa pykosoactsom H.T1. HaiinnHa
(Haitoun u ap., 1984; Haitnun, Konaesuy, 1988; Mon-
kudeB, Haitauu, 2000), psn paspe3oB cpeaHero mena
(BepXHHU i1 ab0—KOHBAK) ObLT U3YyUEH MONbCKUMHU Najie-
oHTojJoramu (Marcinowski et al., 1996).

B paiioHe 3anagHbix YMHKOB YCTIOpTa OT KOJOMILlA
AKIaH Ha ceBepe 0 ypouuiua bocara Ha tore, a Takxe B
BEPXOBbSIX NMPOPE3AIOLIEro MIATO YCTIOPT OBpara AKcai,
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Puc. 1. Cxema pacnofoXeHHUsT OCHOBHBIX Pa3pe3OB Ha TeppuToprK MaHrbinaka (3anagHeit KaszaxcraH), B KOTOPbIX GbiNM HaHAEHbI OCTATKH
YCOHOIX pakoB:
] — DBbIXOAbI JOBEPXHEMEJIOBLIX OTNOXEHHUHA, 2 — BbIXOAbI BEPXHEMENOBLIX OTNOXEHUH; 3 — obnacTu pa3suTus Gonee Moaoabix nopoa. Lindpsi
Ha cxeme: | — Tiobenxuk, 2 — Llax6orota, 3 — Kowak, 4 — XKanran, 5 — Cymnykansi, 6 — Akcbinpray, 7 — Kbisbtacaii, 8 — Axcaii, 9 — Haiisa,
10 — Xocansl, 11 — Tewocy, 12 — becoktsl, 13 — bocara, 14 — Kapamas, 15 — Kyrycem

rae 6bi1a cobpaHa OCHOBHAs Macca OCTATKOB YCOHOIMX
pPakoB, CTPOEHHE BEPXHEMENOBBIX OTJOXEHUIH U3yuanoch
ABTOPOM, XOTs B aBTOpedepaTe aMcceprauny (AJieKCees,
1979) ObiM MpUBEAEHbB] JIULLbL KpaTKUE cTpaTurpaduye-
ckue cBeaeHuUs. TloaTomy 3aech LieiecoobpasHo AaTh He-
CKOJIbKO 607ee NojiHylo HHGOPMaLKMIO N0 ITOMY BOTPOCY.
benemHuThl onpeaenensl J.I1. HalanHbIM Npy yyacTumn
aBTOpa, MOpcKHUe exn — M.M. MockBuHbiM, H.B. Lilu-
MaHckoi 1 JI.T. DHaeabMaHOM.

BepxHeMmenoBble OTN0XEHUS B 3TOM paiioHe, Kak B U
foJiee 3aMaaHbIX pa3pedax, pe3ko NeNATCs Ha JBe TOJMIUM.
Anbb6, CEHOMAH Y TypOH NPEACTaBJIeHbl N€CYaHO-TIUHHU-
cTOM Toawei. Bouwe 3aneraet kapboHaTHas MeprejbHO-
MeJIoBasl TOJIIA BEpXHEro CAaHTOHaA—MAaacTpUxTa obLuek
MOILLHOCTbIO 10 220 M. OHa BecbMa OJAHOPOMHA JUTOJO-
rMYecKM, BblIEPXKAHA MO NTPOCTUPAHUIO U CONEPXKUT He-
CKOJIbKO TOHKHMX MPOCAOEB 3eleHbiX U Bypbix GEHTOHU-
TOBbIX [JHH, KOTOPblE XapaKTEPHU3YIOTCSH 3HAYUTEIbHbIM
MOCTOSHCTBOM, OTH NPOCAOH UCMOAb30BAIUCH A1 KO-
peasillik pa3pe3oB, a TakXe KaK FpaHUUbl HEKOTOPbIX
JUTONOTHYECKHUX Nayek (pHUc. 2).

OTNOXEHUS HUXKHErO U, BEPOATHO, CPEAHEro TYpOHa
OTCYTCTBYIOT. MeJKO3epHUCTbIE M3BECTKOBUCTbIE Fiay-
KOHWTOBbIE NMECYaHWKH BEPXHEro TYpOHa ¢ pa3MbiBOM 3a-
JIETAI0T HA pATUYHbIX FOPU30HTAX ceHoMaHa. B ocHopa-
HWW COAEPXKATCS KPYIHbIE XEABAKH TEMHO-KOPHUYHEBBIX
dochopuTon. BepxHue nonropa-apa MeTpa NecCYaHUKOB,
JOCTHraloWmMX ooweid MowHocTH 10—17 M, NpoHHU3aHbI
MHOTOYUCIEHHBIMW HOpPaMK IECATMHOTMX PakKOB WU Ha-
chillleHb! rpaBuemM (octhopuToB. B paspese ZKocanbl oHM
cofepxat dochaTU3UpOBaHHbIE PAKOBUHbBI aMMOHWTOB
TEPMUHAIBHONM 30HbBI BEPXHEr0 TypoHa Subprionocyclus
neptuni, 8 ToM yuchne S. neptuni (Geinitz), S. hitchinensis
(Billinghorst), S. brenneri Anderson, Sciponoceras bohemicum

(Fritsch), Baculites undatus d’Orbigny, Anisoceras reidi
Wright, A. angustum (J. de C. Sowerby), Allocrioceras stran-
gulatum Wright, A. billinghorsti Klinger, Eubostrychoceras
saxonicum (Schliiter), Hyphantoceras reussianum (d’Or-
bigny), Scaphites geinitzi geinitzi d’Orbigny, Ofoscaphites
reidi Wright, Lewesiceras mantelli Wright (R. Marcinowski,
nepcoHalbHoe cooblleHue). KpoMe Toro, BcTpeueHbl NaH-
LLMpHU MOpPCKHUX exelt Echinocorys gravesi Desor, Stereoci-
daris sceptifera (Mantell), Gauthieria radiata (Sorign.),
Phymosoma regulare (Agassiz).

CaHTOHCKHE OT/IOXEHHSI 3aJIeTatoT ¢ pa3MblBOM Ha
necyaHukKax TypoHa M MpeaCTaBIeHbl TEMHO-CEPbIMH, 3€-
JIEHOBATO-CEPbIMU MEpPrefaMHU C NPOCA0AMHU TNTUHUCTbBIX
Mmepreieii. B Ux noaoiuse pa3BUTb! M3BECTKOBUCTBIE NeC-
YaHUKHK ¢ PpochopUTamMH, NOCTENEHHO Nepexoasiuue B
necyaHucTble Mepreiau. B meprenax penko BcTpeualoTcs
naHUMPH MOPCKKX exel Echinocorys turrita Lambert. Be-
POSITHO, CYAsl N0 KOMILIeKcaM dhopaMuHudep, 9TH oTlo-
JKEHUSl OTBEYAIOT TOJbKO BEPXHEMY CAHTOHY W HMMeEIOT
MOLIHOCTb 8—10 M.

[Mopoabl KAMNAHCKOTO sipyca COMaCHO NEPEKPbIBAIOT
caHToHcKMe. K HMXHEMY KaMMaHy OTHECEHbl ABE¢ JUTO-
JIoTUYeCKHKe TTayKH, pa3feeHHbIE CABOEHHbBIM WK OIU-
HOYHBIM MPOCAOEM 3eAeHOH OEHTOHUTOBOMN TNHHbI.

[Mauka I. Meprenu xenToBaro-06e1ble, CIOUCTbIE, HHO-
12 ¢ YepHbIMHU 00Ja4HbIMU NATHAMU U C TOCTOAHHBIMU
NpUMaskamy 3e1eHOM MIMHDBI MO NI0CKOCTAM HaniacTo-
BaHuA (9—13 M). OOHapyxXeHbl MOpcKHe exu Micraster
schroederi Stolley, Offaster pomeli Munier-Chalmas, O. pi-
fulla Lambert. B Bepxnei yactu nauyky B.M. Mmagkosoi
onpenefeH KoMniekc 6eHTocHbIX hopaMHUHHpED HUXKHe-
ro kamnauna: Bolivinopsis rosula (Ehrenberg), Stensioenia
exculpta (Reuss), Globorotalites michelianus (d’Orbigny),
Eponides biconvexus Marie, Gavelinella clementiana (d’Or-
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Puc. 2. Pa3pe3bl BepXHEeMEIOBbIX OTJOXEHHA 32MaAHOTO YHHKA YCTIopTa B npeacnax BocTouHoro MaHrbiwaaka, Hx pacuneHeHHe U Koppeasiliust.
Llncdpamu nokazaHb! YpOBHH HAXOAOK YCOHOTMX PAKOB U HOMeEpa 00pa3LIOB:
| — M3BECTHSIK; 2 — MeJT; 3 — MeJ MacCHUBHBIN; 4 — Men IMHUCTBIR; 5 — Mepreib; 6 — MUHa; 7 — necuaHuK; 8§ — TOHKUE MApKUpYIOLLKE Mpo-
C/IOM BEHTOHUTOBbLIX IMHH; 9 — KpeMHH; 10 — dochopuThi: 11 — 0BIOMKHK MPUIMATUYECKOIO C109 PAKOBUH MHOLLEPAMOB

13 MOUI, Gron€eTenh reoaornueckmii, Boin. 2
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bigny), G. costulata (Marie), G. umbilicatula (Mjatliuk),
Cibicidoides temirensis (Vasilenko), Bolivinoides decoratus
(Jones).

IMauka [1. Men Oenbiih M XenToBaTo-0esblid, BBEPXY
C NpOCNosSIMH CepoBaTO-3eNeHbIX Mepreneit (25—35 M).
YacTto BcTpeuarotcss Mopckue exu Micraster schroederi
Stolley, pexe, T1aBHbLIM 00pa3oM BBepxy, Gibbaster gibbus
Lambert, a BBepxy — Offaster pomeli Munier-Chalmas u
Echinocorys cf. turrita Lambert.

BepxHuii nogbapyc KamnaHa paslelieH Ha 4eTbipe
NavykH.

[Mauka Il. Men posoBato-6enbiid, rpyOOCIOHCTLIN,
Ha tore (bocara, XKocanbl) MeronogoOHbIe MEprean ¢
0O0JbIIMM KOJUYECTBOM KPYMHbIX NaHuuped Echinocorys
gibba Lambert (15—30 m).

[Tayka IV. Men 6enbiii, rpy0OCJIOUCTBIN, Ha HOTE Me-
JononoOHble Meprein, B BEpXHEH 4acTH C HECKONbKUMMU
ropu3oHTaMu oxefiesHeHust (16—39 m). B ocHoBaHuu
MAYKU HAXOAMUTCA OJMHOYHBIA UIN CABOEHHBIA TOPHU3OHT
OEHTOHUTOBBIX IMMMH. MeJ, 3aneralllui B KpPOBJiE, CO-
JEPXKUT OYEHb MHOTO 0GJJOMKOB NPU3MATHYECKOIO CJIOH
PAKOBHH MHOLlepaMoB. B cpeaHei yacTh Mmayku nocro-
AHHO BCTpeYaloTcsi pocTpel Belemnitella mucronata mu-
cronata (von Schlotheim), a BBepxy — naHU¥pu MOPCKUX
exei Echinocorys lamberti Smiser.

[Mauka V. Men xenroBato-6enbiit, rpy0OCAOUCTHINM,
¢ OONbIIMM KOJIMYECTBOM OOJIOMKOB MPU3MaTHYECKOro
¢J1081 pakoBHH uMHouUepamoB (14—19 m). B nogouiBe npu-
CYTCTBYET NpOCJOH OEHTOHMTOBOKM TAMHBL. B HMXHEH
yacTU Maykud HakaeHs! pocTpbl Belemnitella mucronata
mucronata (von Schlotheim), a HauuMHasa ¢ cepelUHbl —
Belemnitella langei Jeletzky. Kpome Toro, BcTpeueHbl
mopckue exu Echinocorys lamberti Smiser, Micraster
brongniarti Hébert, Galeola gauthieri Lambert.

[Mayka VI. Men Genblii, HECIOUCTBIN, UHOTAA C NATHA-
MU oxene3HeHus (15—29 M). B ocHOBaHMHM U B BepXHEH
TPETH MAYKU UMEIOTCS TNPOCJOM GeHTOHUTOBBLIX TJIMH.
B cpeaHei 1M BepXHei 4acTAX BCTpeYeHbl pOCTpbi Belem-
nitella naidini Kongiel, a Tak>Xxe NaHUMPHA MOPCKUX €XEH
Micraster brongniarti Hébert, Pseudoffaster caucasicus Dru.

OTN0XeHU MaaCTPUXTCKOTO sIipyca 3ai1eratot 6e3 ne-
pepbiBa Ha MUCYEM MeNy BepXHEro KaMnaHa M rnoapasie-
JIS0TCY HAa HUXHUHA M BepXHUH mnomgbsapychl. HuxHUHA
MoAbLAPYC BKIIOYAST BE MAUKH.

[Tauka VII. Meprenu 3eieHoBaTo-cepble, TTMHUCTLIE,
PE3KO KOHTPACTUPYIOLLME C OENbIM MUCYUM MEJIOM KaM-
nana (10—15 m). INpucyrctByioT 6eneMuuTol Belemnella
lanceolata lanceolata (von Schlotheim), a Takxe pasHo-
obpasHble OpaxHonoabl, MIUAHKH, MOPCKHUE 3BE3Ibl H
JUIUU U IID.

[Mauka VIII. YepenoBaHue 3eneHOBATO-CEPBIX H
XKeNnToBaTo-0ebiX Meprejeid ¢ 3eJeHbIMU TJIIMHUCTBIMH
mepreasiMu (10— 18 M). B BepxHeil yacT¥ nauyku Haine-
Hbl O6eeMHUTbI Belemnella sumensis postsumensis Naidin,
B. s. praearkhangelskii Naidin BMecTe ¢ pa3HOOOpa3HbIM
KOMIJ1eKCOM OeCrO3BOHOUYHBIX.

BepxHuii moabspyc TakXe NeJUTCA Ha J1BE YacTH.

IMauka IX. Meprenu xentopaTo-0esble C TSATHAMU
oxeneszHeHUs (1o 30 M). B cambIx Bepxax mayky HaiaeH
pocTp Neobelemnella kazimiroviensis (Skolozdrowna).

IMTauka X. U3BeCTHAKM XKeNTOBaTO-0€/ble, B OCHOBA-
HUM MEPTen ¢ ranbkoit hochopuToB 10 4 cM B 1MaMeTpe
(25—30 wm). 3aneraroT C pa3MbIBOM HAa MOACTUIANIIMX
CJI0s1X, TpUYeM B pa3pe3e oBpara Akcail nopoiabl Navyku
IX BbiMagawT U3 pa3pe3a. MHOrOYMCIEHHbI pOCTphbl Oe-
neMHUTOB Neobelemnella kazimiroviensis (Skolozdrowna),
pexe BCTpeuarTcsi Mopckue exu Echinocorys cypliensis
Lambert.

Ha u3BecTHsSKax BEPXHETro MaacTpHXTa C pa3MbiBOM H
dochoprTOBOH ranbkoil B OCHOBAHUH 3AIETAOT MILIAHKO-
Bbl€ U3BECTHSIKM JATCKOTO sipyca, Ha OTJEJbHbBIX YPOBHSX
C KPEMHEBbIMU KOHKDELIMSIMMU.

OnucaHue U aetanbHOe OUocTpaTurpadHueckoe pac-
yjleHeHWe MaacTpuxTa paspe3a bewikow B HOro-3anan-
HoM KpbIMy, OTKyAa NpPOMCXOAMT rofoTun Brachylepas
nervosa sp. nov., naHbl B ctatbe A.C. Anekceepa U J1.MD. Ko-
naesuy (Alekseev, Kopaevich, 1997).

CTpamrpacbnqecxue KOMILJIEKChI YCOHOTHX paKoB

Ha MaHrsiiiliake Tak e, KaKk M B IpyTrUX paioHax
tora CHI, octaTku yCOHOTMX pakoB paclpeaeneHbl OUeHb
HEPaBHOMEPHO 110 pa3pe3y BepxHero Mena. OHU B OCHOB-
HOM TPHUYPOUYEHbI K BEPXHEMY TYPOHY, HHXKHEMY KaMIaHy
Y MaacTpuxTy. Takoe pacnpene/ieHue He siBaseTcs apredak-
TOM, TaK KakK pa3pe3bl BocTouHoro MaHreiinaka 6buim
JeTanbHO 00Ce0BaHbl C LENbIO MOUCKOB YCOHOTHX PAKOB
OT CEHOMaHa Mo JATCKUH sipyc BKJIOUMUTENbLHO (pUc. 2).
Haxonku, coenaHHbie B Apyrux pailoHax Manrbiuuiaka,
XOTS M He ObLIM PE3yabTaToOM LieJieHanpaBieHHbIX cO0poB,
MOATBEPXAAI0T 3TY 3aKOHOMEPHOCTb.

Cnenyetr OTMETHTb, YTO MAacCOBOE Pa3BUTHE YCOHOIMX
PaKoOB B MaacTpUXTe (PUKCUpYETCs He TOJbKO Ha Bcei
TeppuTopuu  EBponeiickoli naneodbuoreorpadUyecKoin
MPOBUHLKY OT AHIIUU W [onlaHanMy 10 3anaaHbix paio-
HoB KazaxctaHa u TypkmeHuu, Ho u B CeBepHOll AMe-
puke (Collins, 1973; Canis, Zullo, 1986). B ceHoMaHe u
MOACTHUIAIOLLIMX Mopofax anbba OCTATKM YCOHOTUX PaKoB
Ha MaHrbi1ake He OOHapyXKEHbI,

Haubonee ApeBHUM NO3OHEMENOBbIM KOMILIEKCOM
SBSIETCS BEPXHETYPOHCKMH. OH M3yuyeH Ha BOCTOKe
MaHreiiiaka B MecToHaxox/aAeHuu 2Kocanbl Ha 3anam-
HOM Kpblie KocaluHcKol aHTUKIMHANU. Peixibie rnay-
KOHUTOBbIE ATEBPOJIMTbl U TOHKO3EPHUCTbIE MECYAHHUKH
¢ 3epHaMu docdaTHOTo rpaBus (pUc. 2) coaepXaT KOM-
NMJEKC aMMOHMTOB 30HbI Subprionocyclus neptuni. Yco-
HOrue paku MpeacTaBieHbl TAKMMU BUAaMM, Kak Cre-
tiscalpellum billaulti (Peron), Arcoscalpellum angustatum
(Geinitz) u Loriculina laevissima (Zittel). Takoii Habop
BEChMA XapaKTEpeH /s BepXHEro TypoHa 3ananHoi Es-
pornbl (AHrnus, [epManus, Yexus). INepsblii BUI U3 3TOrO
CITMCKA pacnpocTpaHeH TOJIbKO B TYPOHe, A. angustatum —
B BepXxHeM anbb0e—BepXHEeM TypoHe, a L. laevissima —
B ceHOMaHe—HMWXHeM Kamnane. 1o matepuanam B.I. K-
KywwrHa (06p. 381) C. billaulti n A. angustatum BcTpeyeH.l



1 B Gosiee 3amaaHbIX paioHax BocTouHoro MaHrbiuinaka
Ha rope Tetocy ceBepHee noc. CeHEK B CNOSX, YKa3aHHbIX
UM KaK KOHbAKCKHE, HO TakKas 1aTMpPOBKA COMHMUTENbHA.
OHu TaKXe HaitmeHb! B BepxHeM TypoHe Ha rope Capropa
(coopst B.U. XKenesko). B pazpese Cynnaykanbl B HUX-
Hel mayke BepxHero TypoHa (Haitouu u op., 1984, c.43,
puc. 12, 06p. C17-1) HaitneHa kapuna C. billaulti.

OTnoXeHUsT KOHbsIKA HAa MaHrbllaKe He OXapaKTe-
PH30BaHbl YCOHOTHMMHU OTYACTH, BEPOATHO, U3-3a Manoi
MOUIHOCTH W OrpaHUYEHHOTO PACpPOCTPAHEHUS 3TOTO
noapasieneHust.

B caHToHe ycoHorue paku kpaitHe peaku. 1o cbopam
AT, HalinuHa B HUXHeM caHToHe pa3pe3a LllaxGorota
(o6p. WU11-12) BctpedeH repr Cretiscaipel lum glabrum
(Roemer), B paspese Tiobeaxuk Ha n-ose TrobkaparaH —
KapuHa Cretiscalpellum striatum (Darwin). O6a puaa siB-
ASAIOTCA XapaKTepHbIMHU CEHOHCKMMU (PopMaMU, UMEID-
LUWMH IULUPOKHiA cTpaTUrpadUyecKnii 1nanas3oH.

HckniouunTtenbHo cBoeobpaseH 1 He UMEET aHAJIOroB
B APYIMX paoOHax KOMIJIEKC YCOHOTUX PaKOB HUXKHETO
kamnaHa (rmayku | u 11 Ha BocToke Manrsiiinaka). OH
LIMPOKO pacnpocTpaHeH Ha MaHrbillllake OT 3aMaaHoro
YMHKa YcTiopTa (MecToHaxoxaeHUs 2Kocanbl U Haii3a,
konoaeu KyryceM) yepes ropy Tetocy cesepree noc. Ce-
Hek a0 yueabst Cyanykanbl Ha FOxXHOM AKTay U rop AK-
cbinpray ¥ XKanrad Ha CeBepHoM AKTay. B coctaB aToro
KOMIJieKca BXoasiT Bcero Tpu Buaa: Cretiscalpellum naidini
sp. nov., C. sharapovi sp. nov. u Arcoscalpellum maximum
(J. de C. Sowerby). B 60/1blUMHCTBE pa3pe3oB BCTPEYAtOT-
Csl KpailHe XapaKTepHble N0 O4ePTaHUAM W CO CrielnPu-
4eCcKoi ckyabnTypoi Tabnuuku Cretiscalpellum naidini sp.
nov., npeodaaaaouMe No YHCAEHHOCTH. MMonHbiid Habop
YKa3aHHbIX BblllE BUAOB 0OHApYXEH TOJbKO B MECTOHA-
xoxneHusix XKocansl ¥ Telocy. [To-BUuaMMOMY, SHAEMMY -
Hblit Cretiscalpellum naidini sp. nov. lUMPOKO pacrpocTpa-
HeH B 3akacnuu, nockoabky B coopax B.I. KnaukyuinHa
OH MMeEETCA M3 HMXHEro KaMnaHa B paspese no p. Cym-
0ap B 3anagHom Konetaare (KOxHast TypkMeHus).

[Tucumnii mMen BepxHero kamnaHa, HaKanauBaBLLUMWKCH
Ha CPABHUTEIbHO OO0NbLWIKX FAYOUHAX W MpeacTaBAsB-
WK cobol Ha JHe XMAKWH M KpaiiHe HecTaGUAbHBINH
0CanoK, ObUT MOYTH JIMLLEH TBEPAbIX CYGCTPATOB, HEOOXO-
AMMBIX IUISL CyllecTBOBaHusl ycoHorux. [lo Bceil BeposiT-
HOCTH, UMEHHO 3Ta O0COBEHHOCTL onpeaeanna 60ablYIo
PEAKOCTb OCTATKOB YCOHOTMX B OTJIOXEHHUSAX BEPXHEro
KaMnaHa.

Ha BocTtouHoM Matrbiuiake B nadke [V HuxHeid
4dCTH BEPXHENO KaMNaHa MPUCYTCTBYIOT peakue Tabanu-
Ku Arcoscalpellum maximum (). de C. Sowerby). 10T Xe
BMI BCTPEYEH HA YPOBHE BEPXHEro KamriaHa B pa3pesax
AxcblupTay (Haiiouu v ap., 1984, c. 34—35, puc. 7, o6p.
AK-11-19, AK-16) u bailicapsnbl. B BepxHeii nauke Bepx-
Hero kamnaHa Ha BoctouyHom Manrbiuake, Kotopasi
CNOXEHA YUCTBIM MACCUBHBIM MTUCUUM MeNIOM C Belemni-
tella naidini Kongiel, B paspese unHka 1oxHee ropbt Haiiza
0OHApYXEH EAMHCTBEHHDbII CKYT, ONMUCAHHbIN KaK Virgis-
calpellum mangyshlakense sp. nov.
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MaacTpuxT, 0CO0eHHO HUXHMI, Ha MaHrbilnake 60-
raT oCTaTKaMu yCOHOrux pakoB. HyxHsist yacte MaacTpux-
Ta Ha BocToyHOM MaHrbiluiake cnoxeHa 3ea1eHOBATO-
CepbIMU CAUHUCTBIMM MepreasiMU. TabAUUYKKM YyCOHOTHMX
PaKoB MHOIQYMCIEHHBI, HO Cpelu HHUX NOMMUHUPYET
Arcoscalpellum maximum (J. de C. Sowerby), pexe BcTpe-
yatotcs Arcoscalpellum fossula (Darwin), A. cylindraceum
(Darwin), A. bellicosum sp. nov., Cretiscalpellum glabrum
(Roemer), C. striatum (Darwin), Brachylepas nervosa sp.
nov., oueHb peaku Brachylepas naissanti (Hébert). Bo MHO-
rMX HUXHEMAACTPUXTCKUX MECTOHAXOXIEHMsIX MaH-
rbiniaka (Terocy, AKchivpray, TabaHata, becokTsl, baii-
capabl, YaknakmypyH) HadlnmeHbl TaBAUUKH TONBKO
Arcoscalpellum maximum (). de C. Sowerby), nockonbky
€ro KpyInHbIE KJ1I0BOOOPA3Hbie KapyHbI JIErKO DpocaTces
B J1a3a reojioraM. DToT BU/ MPUYPOYEH K OTHOCUTENBbHO
rJ1y0OKOBOIHbIM (haliaM Mepreaeit n nucuero Mena. Ilo
CPaBHEHHUIO C KOMIJIEKCAMHU YCOHOTHUX PakoB W3 Gojsee
MENKOBOAHBIX daunii HUXHero MaacTpuxta CeBepHOro
HoHbacca n Kpbima (Asekcees, 1974,1976,1978) Ha
MaHrbilnake oTCYTCTBYIOT Takue dopMbl, Kak Calantica
(Scillaelepas) gracilis (Roemer) u C. (S.) darwiniana (Bos-
quet), 3HaYUTEJIBHO peXe BCTpeUaloTcsl Opaxuiaenaanasl,
M3 KOTOpbIX 3aAMETHYIO pOfb UIpaeT Juiub Brachylepas
nervosa sp. nov.

B BepxHEeM MaacTpUXTe OCTATKU YCOHOTHUX MONajaroT-
CA 3HAYWUTENbHO pexe, 4yeM B HUXHeMm. Ha BoctouHom
MaHrbiluiake OHH BCTPEUEHbI TOJbKO B MEPresiX HHUX-
Hell yacTH BepxHero Maactpuxta (madka 1X) mecToHa-
xoxaeHns bocara, rne HaitaeHbl Arcoscalpellum maximum
(J. de C. Sowerby) u Brachylepas naissanti (Hébert). 3a-
neratouiMe Ha nauke X ¢ pa3MbIBOM XeNTOBATO-Oefble
U3BECTHAKU BBEPXY C rpaBuiitibiMu 3epHamu cdocdopu-
TOB (Mayka X) OCTaTKOB YCOHOTMX HE COAEPXAT.

Ha CeBepHOM AKTay B MECTOHAXOXIAEHUU AKCbIMPTAY
BEPXHWIM MAacTpUXT NPeACTaBNeH OPraHOFeHHO-ACTPH-
TOBbIMU M3BECTHSAKaAMH, B KOTOPLIX PEAKO BCTPEUaloTCs
Tabnanmyku Arcoscalpellum maximum (J. de C. Sowerby).
CeBepHee, B pa3pesax Kni3biicaii v Koluak, npuypoUueH-
HbIX K ©0nee NpordyToi yacty bacceitHa, BEpXHUIt Maa-
CTPUXT CJOXEH MUCYUM MEJIOM, CONEPXALIMM pPeaKue
Tabnuukn Arcoscalpellum maximum (). de C. Sowerby) u
Brachylepas nervosa sp. nov. B MuxponaieoHToJioruie-
CKMX OTMbIBKAaxX M3 TEPMUHAJIBHOIO M3aaCTPUXTA B paspese
Kbi3blicaii oOHapyxeHb! eIMHUUHbIE TabAU4KK Zelgma-
tolepas cretae (Steenstrup) u Verruca prisca Bosquet.

Cwmena ycoHorux pakon
Ha pyGexe mMe.1a M najeoresa

Kak ormeuanoch paHee (Anekcees, 1976, 1982), na
pyOexe Meja M najeoreHa NpOMCXOAMT CYUIECTBEHHAs
CMEHA KOMIINEKCOB YCOHOTUX pakoB. M3 9 cyluecTBoBas-
LIMX B MaacTPUXTCKOM BEKE POAOB BbIMMPAIOT UEThIPE.
CMeHa Ha BMOOBOM YPOBHE HE MEHee BNeudaTasiioula —
13 23 no3nHeMaacTpUXTCKMX BUAOB B JaHUW NPOAOIXKANN
CYLLECTBOBaTbh TOJBKO ABAa. ONHAKO 3TO KYMYJISTHBHbIE
undpPbI, KOTOpble BOBCE HE 03HAYANOT, YTO BCE 3TH POAbI
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W BUJbl MCYEITM HEMOCPEINCTBEHHO HA pyGexXe MaacTpuxTa
Y AaHus. [Ing KOppeKTHOro aHajlu3a MeJl-NajeoreHoBOro
MaccoBOro BLIMUPAaHHUS HEOOX0AMMbl Oosee TOYHbIE CBe-
JEHUS] O PACTIPOCTPAHEHMH YCOHOTMX PakoOB B MOJIHbIX
pa3pe3sax, XeNaTeabHO C UPUAUEBOH aHOMATUEN, YKAa3bI-
BalOlLleH Ha MPUCYTCTBUE B HUX TEPMHUHAIBHLIX CJIOEB
MAAaCTPUXTa U CAMbIX paHHUX OCaKOB TaHHS.

K coxaneHuto, 10 cux nop Takue HabJI1oaeHUS OTCYT-
CTBOBANU MO OGBEKTUBHbIM NpuunHam. B 3anaanoii Eb-
pone ¢ 3TOM TOYKH 3PEHUA IPaHMULIA MeJla M NaJeorcHa
He u3yyanach. B KOro-3anagnom n LleHTpansHoM Kpbi-
MY, € YCOHOTME paKu COOMpaNUCh LEeJEHANpPaBIEHHO
(Anexceen, 1976), Mexay MaacCTpUXTOM U NaHUEM MOBCE-
MECTHO pa3BUT nepepbiB. Tam, rae ero aMminTyna cokpa-
1I@aeTCss W NPUCYTCTBYET TEPMHUHANbHBIH MaacTpUXT
(Anexkceen, 1989, nayka XXIV), B NOrpaHUYHBLIX CAOAX
YCOHOTHE PaK1 He OOHAPYXKEHBI.

YHUKANbHBIM PETMOHOM 1A JNETOMNUCH COOBITUIA,
NPOMCXOAMBIIMX Ha pyOexe Meja U ManeoreHa cpeiu
YCOHOrMX pakoB, sABasieTcss Manrbiwak. PacrniosoxeH-
HbIM Ha ceBepe Manrblilaka pa3pe3 Kbisbuicait ocraercs
eNMHCTBEHHbIM, e 01aroaaps AeTalbHbIM UCCIEIOBAHN-
AIM Ipynnbl crieuManncToB noj pykosoacteom J.I1. Haii-
IMHA yaaioch 3adUKCUPOBATh MOJOXEHHE TMOCAEAHUX
H4X0J0K YCOHOTMX PakoB B pa3pe3e TEPMMHAJIbHOTO Maa-
CTPUXTA, BEHYAIOWIETrOCs IJIMHUCTBIM NPOCNOEM C UPH-
avesoi aHomanuei (Haiaun v ap., 1982; Hazapos u ap.,
1983; Naidin, 1996). PaHee 3aech OGblia AeTalbHO NpPO-
aHaAM3MpOBaHa cMeHa Gpaxuornon U Mopckux exer (Haii-
AMH U ap., 1990).

B paspese Kbisblicaih Haubosee 4acTbIM BUIOM YCOHO-
TMX, KOTOPbIiA NPUCYTCTBYET B TEDMUHAIbLHOM MAaacTpUXTE
(BepxHue 1,2 M), aBnsietcs Arcoscalpellum maximum (J. de
C. Sowerby). Ero Tabiuyku BCTpeuyeHbl B HWHTepBaje
0,5—1,2 M (06p. K3206-2-4), 0,5—0,6 M (06p. K3206-4)
1 0,1—0,2 M (06p. K350) HMXe rpaHuLIbl U, HAKOHEL, ca-
Mmasi MochefHssl KapMHa 3TOro BUAA HailieHa BCero JMilib
B HECKOJIbKUX CAHTUMETPAX HUXKE MOrPaHUYHOrO rMUHU-
CTOro ropu3oHTa ¢ UpuaneBoi aHoManuei. Kpome Toro,
B BepxHux 40 CM MaacTpUXTCKOro Meja obHapyxeHa Ka-
puHa Brachylepas nervosa sp. nov. K a3TiM aByM BHIaM,
ABNAOLIMMCS BecbMa XapaKTepHbIMU 1 BTOPO# MoJio-
BMHBI MO3LHET0 Meja Ha Boctoke EBponeiickoi naneo-
ouoreorpacuueckoit 06,J1acTH U KOTOpbIE HE MEPEXOAAT
B raneoueH, HO MMET TabJAM4yKU 00JbLIOTO pasmepa
(B cpeaHem 1—2 cMm), Heobxoanmo n06aBUTL €llE JiBa
MeJIKuX Buaa. B MUKpONaneoHTOAOTHYECKMX OTMbIBKAX
13 o0Opa3uoB, B3aTbix B 0—5 CM HHMXe rpaHuubl Maa-
CTPUXTAa M OaHWs B paspesde Kbi3blicail U3 MOHOAMTA,
B KOTOPOM OMNpeAesiiock cogepxaHue npuaus (HaitnuH
v ap., 1982; HazapoBs u ap., 1983), BCTpeyeHbl eNMHUUHbIE
Tabandku Zeugmatolepas cretae (Steenstrup) u Verruca
prisca Bosquet. TlepBblit U3 3TUX BUAOB MMeEET MONHbBIH
cTpaturpaUyeckrii 1Mana3oH BEPXHUI TYPOH—IaHUMA.
B 3ananHoit EBpone oH HepenoK B JaTCKOM sipyce W Ha
3TOM CTpaTHrpa)MuecKoM ypoBHE OH OOHApYyXEH TakXe
u B UentpanbHom KpbiMy (LLlumaHckuii, Asiekcees,
1975), Torna Kak BTOpOi BHI XapakTePEH M1 MAACTPUXTA.

TakuM 06pa3om, U3 YeTbIpex CYILECTBOBABILINX B CAMOM
KOHLE MeNa Ha MaHrblliake BUIOB YCOHOIMX PaKkos,
TPY BbIMHPAIOT HENOCPEACTBEHHO Ha 3TOM pybexe. Kpome
TOro, TEMEPh MOXHO CYUUTATh, YTO TPU BUIA U3 21, H3BECT-
HOrO B [O3AHEM MAacTPUXTE U HE TMepexonsillero B aa-
HUWA, I0XHWBAIOT A0 CAMOro KOHLIA MaaCTPUXTCKOTO BEKa.

K coxanenuto, Ha MaHrbiliaKke OCTaTKM YCOHOIMX
PaKoB B IaTCKWX W3BECTHAKAX 10 CHUX MOP HUKOMY HE
yaanoch o6HapyXuTb. C ONHOM CTOPOHbI, 3TO MOXET ObITh
CBSI32HO CO 3HAYUTENbHOW MPOUHOCTbIO ITUX Nopod, a
C ApYroi — oOBACHAETCA MOBCEMECTHOW PEAKOCTbIO YCO-
HOTHX PAaKOB B OTJOXEHUAX HUXHEH 4acTH NaIeoLeHa.
YcoHorve paku craHoBsiTcs §ojee YacThiIMKM M B 3anaa-
HoW EBpone u B CeBepHOIt AMepHUKe, HaUNHAsl C CEpeau-
Hbl JaHUS U, OCOOEHHO, B BepXHEM naseolieHe. HenaBHo
B HUXXHEM yacTy gatckoro sipyca TyHuca B pa3pese 3ib-
Ked (cTpatoTHn HHMXHEH CpaHULIbl 3TOro rnoapasiese-
Hus; Molina et al., 2006) o6HapyXeH HOBbI# BUA Verruca
punica (Buckeridge et al., 2008).

OnucaHue HOBbIX TAKCOHOB

Huxe npuBeaeHO onucaHWe HOBBIX BUAOB YCOHOTHX
pakoB. [1pu aTOM HCMOAb3yeTCs psaa cokpalueHuit. B Tek-
CT€ OMUCAHUM COKpaleHUd 0O603HayaloT CcleLylolmre
0c06eHHOCTH MOPGONOrHYECKOTO CTPOEHUS Tabiauyek:
bK — 6a3anbHbiit kpaii, BP — 6azanbHoe pebpo, BKK —
BepxHekapuHanbHbil Kpait, UMK — nHdpameanonare-
panbHblid kpail, KK — kapunanbnbiii kpait, IK — na-
TepaibHblil kpait, HKK — HuxHekapuHalbHbIH Kpai,
OK — oxxJtoeHTHbI Kpait, OP — oxkatoaeHTHoe pe-
6po, CK — ckytanwHbiit Kpaih, CP — cxytanbHoOE pedpo,
TK — teprayibHblii kKpaid, TY — TepraibHblii yron, A —
AMKA a/1yKTOpa. '

B rpade “Paszmepnl” UCMONb30BaHbl CAEAYIOLIHE CO-
KpalweHus: AY — anukaiabHbli yroa, Bb — Bbinyknoctb
0azanbHoro kpasi, BBK — BbINyk10CTh BepxHekapUHa b-
Horo kpasi, BUMJl — Bbinykinocts MH@paMmeanonarte-
panbHoro kpas, BK — BbinyK10CTh KAPMHANLHOIO Kpas,
BKJ1 — Bbinyknocts kuns, BJI — BoinykiocTb natepaib-
Horo kpasi, BHK — BbInykJIOCTb HUXHEKApUHAIbHOTO
Kpasi, BO — BbINyKJIOCTb OKKIIOAEHTHOrO Kpasi, I —
ray6uHa, JI — anuHa, 1B — pnauvHa 6a3anbHOro kpas,
AdbY — mnuHa 6a3anbHOM vacTu, ABK — nninHa BepxHe-
KapuHanbHoro kpas, AUMJI — anuna undpamenuo-
JNatepanbHoro kpasi, JAK — anvHa KapyHaibHOro Kpas,
AJ1 — anuua natepasibHoro kpaa, AHK — pavHa HUX-
HekapuMHalbHOro kpasi, 1O — AJMHA OKKIIOAEHTHOro
kpasi, 1C — miuMHa ckytanbHoro kpas, AT — nauHa Tep-
ranbHoro kpasi, 1TJl — ainBa TeproaaTepalbHOro Kpas,
U — wusornytoctb, 1l — wwupuna, LLUTT — wunpuHa
WHTpanapueTaibHoit nosepxHocTu, LT — wupuHa na-
pHeTaTbHOI NoBepxHOCTU. ClieayeT OTMETHUTL, YTO 3Ha-
4YeHUS BLINYKIOCTH TOTO WJW WHOTro Kpasi MOTYT GbiThb
paBHbl 0 (Kpait npsamoii) MUOG0 NpuBedeHbl CO 3HAKOM
MUHYC, YTO 03HAYAET HE BHIMYKIOCTb, 3 BOFTHYTOCTb Kpast
Ha COOTBETCTBYIOULYIO BENHUYHNHY.



B rpade «Marepuan» nocne uucen, 0603HaYAWLIMX
KOMYeCTBO COOPaHHbBIX B JAHHOM MECTOHAXOXICHUU Tad-
JIMYEK TOTO WM MHOTO TMNA, NPUBEAEHbI OYKBbI, YKa3bl-
BalOLWIME THI TAONIMYKH: K — KapyHa, Kj1 — KapyvHofaaTte-
paius, P — pocTp, C — CKYT, CK — cyOKapuHa, T — TepL

B kauecTBe OCHOBBI NpUHATA KIacCUPHKALIMS YCOHOTHX
PAKOB Ha YpOBHE€ BBICILIMX TAKCOHOB, ONyOJHKOBAHHas
I'b. 3eBuHoit (1982) n cyuwiecTBe HHO MOANPULIMPOBAHHASA
Ix. bakeprmaxeM u Y. Hotomenom (Buckeridge, Newman,
2006).

M3ydyeHHas KOMIEKUMA XpaHUTCS Ha Kadeape nane-
OHTOJIOTUM TeoJiorHyeckoro ¢akyiasrera MoCKOBCKOro
rocynapcTBeHHoro yHupepcutera uMeHd M.B. JloMoHo-
coBa noa Homepom 270.

Tun Arthropoda
[Montun Crustaceamorpha
Knacc Cirripedia Burmeister, 1834
Hanotpan Thoracica Darwin, 1854
Orpsia Scalpelliformes Buckeridge et Newman, 2006
Hancemeiicteo Pollicipedoidea Leach, 1817
CewmeiictBo Scalpellidae Pilsbry, 1907
IMoncemeiictBo Calanticinae Zevina, 1978
Pon Cretiscalpellum Withers, 1932
Cretiscalpellum naidini Alekseev, sp. nov.
Puc. 4, dur. 1—11
Cretiscalpellum naidini: Anexcees, 1979, c. 23; Haii-
IIMH W ap., 1984, ¢. 27 (nomen nudum).

Hazeanue suda B yecTb NajeoHTONOra U CTpaTHUrpada
A.T1. HaiinnHa.

lTonomun — xad. naneontronornn MTY, 3k3. 270/7;
npapeblii Tepr; BocTouHblit MaHrbiinak, 3anagaHbiii YHHK
YeTiopra, ypouuiie 2Kocabl; HUXHUMIA KamnaH, nadyka ll;
puc. 4, our. 6.

Mamepuan. 179 Tabnuyek, B TOM uyucie 13 KapuH,
71 ckyt, 70 TeproB, 2 poctpa, 1 KapuHonatepanus u
22 cyokapuHbl. BoctouHbiii MaHrbilwaax, 3anaaHblii YMHK
YcTiopTa, ropa Hai3a, HUXHSS 4aCTh HUXKHETO KaMIaHa,
o0p. 1676, co6opbl A.C. Anekceesa, 1971 . — Ik; Boctou-
Hblii MaHTblllIaK, 3aNagHbld YUHK YCTIOpPTa, Ypouuuie
XKocanbl, HUXHUH KamnaH, o6p. 1736, 1737, 1738, c6opsl
A.C. Anekceesa, 1971 . — 8k, 18¢c, 137, Ip, lck, 1 xi;
Manrebiunak, 3anagHeiit YMHK YCTIOPTa OKOJIO KOJ0oaLa
Kyrycem, HUXHUWI xaMnaH, o6p. 362, coopsel B.I. Knuky-
WwHHa, 1973 . — 11; Manrbilak, ropa Tetocy B 40—50 kM
ceBepHee noc. CeHek, HUXHHUI KaMnaH, o6p. 391, c6opsl
B.T. KnukywuHa, 1973 r. — |k, 45¢c, 46T, 1p, 19ck; Man-
reiiiak, CepepHblit AKTay, ropa AKCbiMpTray B 15 KM
BocTouyHee noc. llerne, HuxHUI KamnaH, odp. 4051,
c6opsl B.I KnnkywinHa, 1973 . — 2¢, 11, lck; Tam xe,
0o0p. Ak-11-4, c6opst J1.T1. Haitanna, 1980 r. — 2k; Man-
reitwnak, 3anagHbiit Kaparay, yienbe Cynnykansl, HUX-
HUI KamnaH, o6p.128/46, cbopel B.U. XKenesko, 1970 . —
IT; Tam ke, 06p. 5/6, cbopsl JI.T. Duaenvmana, 1970 . —
lIc, IT; Tam xe, o6p. C76, C78, C79 u C80-81, cGophl

A.11. Haiaguna, 1979 r. — 1k, 3¢, 41, 1ck; Manrsiwnak,
ropa XKanraH, HUXHMHA KamnaH, o6p. 2K20, K23, c6opsl
A.M. Hakauua, 1979 . — 2c¢; 3anaaguwiii Konetaar,
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p. Cymb6ap, noc. Kapakana, HUXHUHA KaMmmnaH, oop. 6e3
HoMepa, cbopbl B.I. KnukylunHa — 3T

Obwan xapakmepucmuxa. Cyasi 110 PeKOHCTPYKLIMU
(puc. 3), cpaBHUTENLHO KpYNHBIKA (10 1,5 cM B BbICOTY)
KanuTyJ obnaagan MacCuBHbIM Teprom. Bce tadanukwu
MMEIOT YTONLLUEHHYIO CPeAUHHYIO YacTb U MOKPbIThI Pes-
KMMH, HO Pe3KUMM pedpaMi.

Puc. 3. Pekoncrpykuus kanutyna Cretiscalpellum naidini sp. nov. (x3)

Kapuna BbICOKOTPEYro/ibHbIX O4YEPTAaHUK, MOCTeneH-
HO pacluMpsitolascs ot anexca K bK, Uaorayras BHyTpb.
AnukanbHbii yron 25—30°. InuHa TabanukK NpUMEPHO
B TpH pa3a 60biie WnupuHbl. BK cUNbHOBBINYKALINA, yr-
noBatbiid. [LImopbl OTCYTCTBYIOT MM O4€HBb cNaGo pa3Bu-
Tbl. IlonepeuHoe ceyeHHUe OKpyNIo-TpeyronbHoe. Kuib
B BUIIE Y3KOTO U BbiCOKOTO pebpa. HapyxHas noBepxHOCTb
NOKpbITA pe3KMMH pedpaMu, pa3aeleHHbIMU OUYEHb LLIH-
POKHMHU NpomexyTkamu. PeOpa cOnuxeHbl y OGOKOBbIX
KpaeB U MMEIOT HaubOMbLIYIO IUMPUHY B CPEHEH 4acTu
06Genx NMoJIOBUH KapuHbl. BHYyTpeHHSIsi MOBEPXHOCTb BOTHY-
T4 Ha BCEM NPOTAXEHHH, OZHAKO OTHOCHUTEIbHO KOPOT-
Kasi anvKaJibHas 4acTh ¢ JUHWAMMW HapacTaHus (He Gonee
TPETH IUIMHbI TaBJIUUKH) 3aMETHO YTONLLIEHA U 31ECh BO-
THYTOCTb BbIM0J1aXHBAETCA.

Crkym TpaneleuIaibHbIX OUepTaHUIN, anekc 3aMeTHG
3arHyT B cTOpOHY Tepra. CunbHoBbINYKIbIA OK annHHee
BCEX OCTa/IbHbIX, COEAMHAETCS C NMPAMbIM WJIH BOFHYTbIM
BK nona yrinom 70—90°. JIK Hemnuoro kopoue TK, Bbinyk-
JIBIA, HOrAA ¢ Heboab1LOW BOrHyTOCThIO ¥ TY. TK BOrHY-
TbIif UM BOJHHUCTLIN 32 cYET MOABAEHHSI 0CODON 1acTH
Tab/JIMUYKKM C BHELUHE CTOPOHbBI OT pedpa, orpaHUUUBAIO-
LIEro 3TOT Kpal B OObIYHOM cayyae. Kuib uMMeeT BUI
B Pa3/IMYHOM CTENEHU PaCLUMPEHHOTro pedpa, BbIMYKIOro
B ctopoHy OK. BP noaxoaut k cepeamHe BK unu He-
MHoOTrO 611Xe K BY M NULUb HE3HAUNTENBHO LIUPE APYTUX
pebep. HapyxHana noBepxHOCTb MOKPbITa pe3KUMH OKPYT-
JIBIMU TECHO PACMONOXEHHBIMKA pebpamu. BHyTpeHHsis
NOBEPXHOCTL OObIYHO OYrpUcTasi, B CpeAHe YacTu MHoraa
3aMEeTHbBI NPOLOJIbHbIE BUTMKY. HA HeboabLiasi, IIUPOKO
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otkpbiTa B cTopoHy bK. Topuosas nosepxHocth OK pac-
LIMpeHa M OTAeleHa OT OCTAIbHOM YacTU TabAMYKU
Y3KMM U OCTPbIM rpebHeM. AnrkanbHas 4yacTh TabJIUUYKH
yTOJLieHa. ANUKaNbHBIA XenoboK HebonbLIOH, Herny-
0oKKit, cepnoBunHOit opmbl u pacnonaraetrca y TK.

Pazmepet ckyma, MM

Ne A || A0 | BO | Ab| BB | AJ1{ BA | AT [OKJ|BKN

270/27(11,777,4| 11,7] 1,4 [ 6,91-0,3(3,9]0,4]7,2110,7] 1.6

270/4114,0(8,4|14,0) 1.5 85(-0,2| 5,6 0,0)8,0]13,1| 1,6

270/3 [12,5{9,3(13,01 0,7 |1871006,110,2}|7,3(13,0(1,0

270/28(12,217612,1 1,1 [6,8]0,0(5210,1([69(11,7]1,2

270/29| 7,7 16,6 7,7 [ 0,6 [4,5]10,0(3,6(0,344]|78]|0,8

pactaHus oueHb y3Kasi. BKK BbicTynaer Han BHyTpeHHe
MOBEPXHOCTBHIO U OTAENSeTCs OT Hee JOBOJLHO BICOKUM
rpebHeM. [lon anekcoM YacTo UMEETCS OBAILHOE Yray-
OneHue.

Paamepu mepea, MM

Ne O | W |00 |BO{AC |AHK|BHK|ABK {BBK|BK]

Tepe poMOMYECKMX OYEPTAHUMI, C OYEHb MaJleHbKHUM
arnekCcoM CHWJIbHO 3arHyTbiM B CTOPOHY CKyTa, BECbMa
maccuBHbli. ToMHa Tepra B 06JacTH KWt MOXET J0-
cturath 2—3 MM. [InvHa npYMepHo B MoJTOpa-1Ba pa3a
npesblliaeT wupuHy. OK npsaMoii uian B pa3nuuHoii cte-
NeHU BbINYKIbIA. BbINyKNOCTh CBA3aHa ¢ pa3pacTaHUEM
3TOro Kpast ¢ BHelHel cTopoHbl oT OP. CK BOJIHHUCTIIA,
BbINMYKJIbIA B npenenax OP u B 6a3anbHoil yacT, HO BO-
THyTbI Mexay HUMHU. Boinyinbiit HKK 3ametHo annH-
Hee B pasnuyHoOM cteneHu Boinykyioro BKK. Kuab B
BWAE CHJBLHO BLICTYNAIOLLEr0 Han MNOBEPXHOCTHIO Ta-
014K BbIMTYKJIOTO B CTOPOHY KapUHbI CTYMEHeo0pa3Ho-
ro, vHoOrga rop6oo0pa3Horo BO3BbilIeHUA. Tabanuka
BAOAbL KUJA U NPUJIEXALLETO K HEMY Y4aCTKa CKYTAIbHOM
4acTH 04E€Hb CWJIBHO B3AyTa U yToJuleHa. KapuHanbHas
4acTb OBBIYHO YXe CKYTalbHOI, HO LIMPHHA €€ CUNBHO
BapbupyeT. OP LiMpokoe, CUIBHO B3AYTO M B CBOIO oue-
pelb MOKPbITO HECKONbLKUMH pebpbitikamu. CP He pa3s-
Nnyaerca. HapyxHas noBepxHOCTb Tab/IMUKH peOpUCTas.
PeGpa Ha KapMHaibHOM YacTU U OKKJIIOAEHTHOW MoJo-
BUMHE CKYTIbHOW 4acTH y3KHE€ M pa3fiesieHbl LIMPOKUMU
npomexyrkamu. Booab kKuas no Haubonee B3ayToi ua-
CTW TabAMUYKKM MNpoxodsT 3—4 BaJMKOBMIAHbLIX TECHO
cBnmxeHHbIX pedpa. BHyTpeHHsAs NoBepXHOCTh riaakas,
BOCHYTast NPOAOJILHO. ANTMKaJIbHAA YaCThb C TMHHUAMU Ha-

270/6, [12,7(8,016,2(1,0|184] 87|04 1] 58 07|20
ronoTun

270/30 {94 (60 (41]103(73(73([05]| 38 03]16
270/31 (12,947,9149(0,0(10,11 87 {03 { 63 1 09 [ 1.8

270/7 (12,41 7,5(5,0]001(9,6[10,0] 0,7 | 53 ]03 10

270/32 | 99(65|41|0,1 (81|66 (02| 48 (00]0,8

270/33 {16,9(10,2( 8,0 10,0 (11,1{13,2]1 0,6 | 6,0 { 0.5 ] 0,5

Pocmp TpeyrosibHbIX OYEpPTaHHUM, MOYTU PaBHOCTO-
POHHMi{, cnabo M30THYTbIA BHYTpb. [AMHA NpUMepHO
paBHa mIMpHHe. bazanbHbli Kpad CUABHOBBINYKJbINA, 3a-
3yOpeHHbld. HapyxHasi MoBEpXHOCTb NOKPbITA OYEHb
BBICOKMMH Y3KMMHU pebpaMu. Kuab o6pa3yloT aBa conu-
KEHHBIX pebpa, MPOXOAsALLUX BAOAb OCY TabiNuKU. BHy-
TPEHHSSI MOBEPXHOCTb BOrHyTa B 6a3a/1bHOM YacTH, rae y
bK Habnionaiotcs HeGonbliiMe CKIAAKHM, OTpaXalollue
HapyXHYI0 peOpUCTOCTb. ANWKaNbHaA YacTb C JIMHHUAMMU
HApacTaHUA KOpPOTKas, 3aHMMAET MEHee TPETU LIUHbI
TabJAMYKU U CMYCKaeTcsl JOBOJIbHO LUMPOKUMH BETBSIMH
BAOJIb DOKOBbIX Kpaes pocTpa.

Pazmepsi pocmpa, MM

Ne I i Bb

270/10 6.8 6,2 1,2

Kapunonamepanus TpeyrofibHbix ouepradnii. KK anvn-
HbI{, CUJLHOBLINYKJIbIA. BasanbHblil Kpail npsiMoi. Bbl-
nykabii UMK oueHb kopoTkuit. JIK BorHyTbiid. Baoab
KK npoxoauTt wupokuil nnockuit sanuk. OT anekca
K Mecty coeaHenuss BK 1 UMK npoxoanar aga pebpa.
HapyxHass noBepxHOCTb TaGNWYKM MOKPHLITA BHICOKUMHU

Puc. 4. YcoHorve paky, oGHapyXeHHbIE B BEPXHEMENOBLIX OTIOXKEHUsIX MaHrbilinaka. Beane X2, a — cHapyxu, 6 — U3HyTpu, B — cHOKY. Dur.
| —11 — Cretiscalpellum naidini sp. nov.: 1 — 3k3. 270/1, xkapnHa; XKocabl, HUXHUA KamMnaH, 0bp. 1736; 2 — 3k3. 270/2, kapuHa, XKocanbl, HUX-
HHi1 KamnaH, 06p.1737; 3 — 3k3. 270/3, cxyT, XKocanbi, HHXHWH KamnaH, obp. 1737; 4 — 3ka. 270/4, ckyT, XKocanbl, HUXHWA KamnaH, obp. 1737;
5 — 3k3. 270/5, ckyT, XKocanbl, HWKHUH KamnaH, 06p. 1736; 6 — 3k3. 270/6, ronotun, tepr, XKocanbl, HWKHWI Kamnad, obp. 1736; 7 — 3ka.
270/7. Tepr, XKocanbl, HUXHUI KamnaH, o6p. 1737; 8 — 3ka. 270/8, tepr, XKocanel, HUXHMH KamnaH, o6p. 1736: 9 — 3ka. 270/9, cybkapuHa, XKo-
canbl, HUXHUI KaMnaH, o6p. 1736; 10 — 3k3. 270/10, poctp, XKocanbl, HUXHHIT KamnaH, o6p. 1737; 10a — cHapyxu. 106 — usHyTpu: 11 — 2K3.
270/11, kapuHonarepanust, XKocaibl, HUXHUI Kamnau, 06p. 1737, ®ur. 12, 13 — Cretiscalpellum sharapovi sp.nov.: 12 — 3k3. 270/12. ronotun,
KapuHa, XKocaibl, HUXHUIT KaMnaH, 06p. 1736; 13 — 3k3. 270/13, kapuHa, Xocalibl, HUXHMII kKamnaH, obp. 1736. ®dur. 14, 15 — Arcoscalpellum
moskvini sp. nov.: 14 — 3k3. 270/14, 1epr, bocara, HuxHuUit MaacTpuxT, o6p. 1717; 15 — 3k3. 270/15, ronotun, kapuHa, bocara, HUXHKIH mMaa-
CTPUXT, 00p. 1717. ®ur 16—21 — Brachylepas nervosa sp. nov. 16 — k3. 270/16, xapuHa, AKCail, HUXHMUH MaacTpuxT, 06p. 1631; 17 — ak3.
270/17, xapuHa, AKcail, HUXHUWI MaacTpuxT, 06p. 1632; 18 — ak3. 270/18, ckyT, AKcail, HHXHUIK MAacTpUXT, 06p. 1632; 19 — 3k3. 270/19, pocTp,
AKcail. HHXHKI MaacTpuxT, 06p. 1632; 20 — 2k3. 270/20, Tepr, 0ro-3anaanbiit KpeiM, p. boapak, ¢. Ckanuctoe, HUXHUHA MaacTpux, o6p. S112;
21 —3x3. 270/21, ronotun, Tepr, FOro-3anannnit KpeiM, ropa belikou, HUXXHUIA MaacTpuxT, 06p. 9026. Pur. 22 — Loriculina laevissima (Zittel).
3K3. 270/22, ckyT, XKocanbl, BHEpXHUiA TYpOH, 06p. 1732, ®dur. 23 — Brachvlepas naissanti (Hebert), 3k3. 270/23, kapuHa, Akcaii, HWKHWI Maa-
cTpuxt, 06p. 1632, cHapyxu. dur. 24, — Virgiscalpellum mangyshlakense sp. nov., 3k3. 270/24, cxyt, Hait3a, sepxHuit kamnaH, o6p. 1695. ®ur, 25 —
Arcoscalpellum angustatum (Geinitz), ak3. 270/25, kapuHa, XKocanbl, BepxHUil TypoH, 06p. 1732, cHapyxun. ®ur. 26 — Cretiscalpellum billaulti
(Peron), 3k3. 270/26, xapuHa, XKocanbl, BepxHHit TypoH, 06p. 1732. ®ur. 27 — Arcoscalpellum maximum (J. de C. Sowerby), 3x3. 270/34 Tepr,
Bocara, HUXHKHI MAaaCTPUXT, CHAPYXHU

16 MOMII, 610aneTe b TEOAOTHYECKNIA, BbIN. 2
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pebpaMu, pazfeNeHHbIMU IIMPOKUMHU MPOMEXYTKAMMU.
BHYTpeHHsIst TOBEPXHOCTD [M1aaKasi, No4YTH riockas. Baonb
KK u JIK pacnionararotcst ILIMPOKHE MAOLIANKH C IMHUSIMU
HapacTaHMS.

Pasmepui kapurnosamepaauu, MM

Ne (4| W |4y B ({AUMI|BUMII| Ab | Bb | AK | BK

270/11{6,5(6,7]16,5|-0.2 2,0 0,2 59 (02]6,5] 1,1

Cybrxapuna TpeyroJjibHbiIX OYE€PTaHUN. ANUKAIbLHbLIN
yron okoJjio 50°. /InMHa npMMepHO B NoaTopa pa3a 60Jb-
1€ IMpUHbI. bazanbHbIN Kpaid CUJILHOBBINYKIIBIA, Yrio-
BaTblii. HapyxXHass nOBEpXHOCTb MOKPbITA BLICOKUMMU U
Y3KMMU peOpaMu, pasiefeHHbIMU I[IMUPOKUMH ITIpOMeE-
XyTKaMHu. JIMHMM HapacTaHWsl HECKOJbKUX NOPSIKOB,
cnabo3aMeTHble. BHYTpeHHSISI MOBEPXHOCTL BOTHYTA B Oa-
3a/lbHbIX IBYX TPETSX. AMKaJIbHad YacTb C JUMHUAMM Ha-
pacTaHusi, KopoTkas. Bmonb GOKOBBIX KPAaeB HMMEIOTCS
YTOJIUEHHUA.

Cpasnenue. Ot Haubosiee OAU3KOr0o MO CKYJbNTYpE
tTabnuuex suaa Cretiscalpellum striatum (Darwin, 1851)
OTJINYAETCS OYEHb CHUJIBHO B3AYTbIM TEPrOM C LLMPOKUM
OKKJIIOOEHTHbIM PebpOM M LLIUPOKOH, OKPYIJION B Iorne-
peuHOM cevyeHur KapuHoii. [1lo dopme KapuHbl cxofieH ¢
Cretiscalpellum subcarinatum Withers, 1935, HO HWMeeT
JHAYMUTENbHO OOJIBILINE pa3Mepbl 3TOR TabIMUYKH ¢ 6ojee
rpyooil CKyAbNTYPOIl.

Pacnpocmparenue. Huxnuit kamnadH Manrbinaka u
3ananHoro Koneraara.

Cretiscalpellum sharapovi Alekseev, sp. nov.
Puc. 4, pur. 12,13

Cretiscalpellum sharapovi: Anexcees, 1979, c¢. 23 (nomen

nudum).
Hassanue 6uda B yectb reonora A.U. lllapanosa.
Toromun — xadenpa naneoHtoforuu MIY, 3k3.

270/12, xapuHa, BocTo4yHblii MaHreluaak, 3anamHbii
yuHK YcTtoopTta, ypoudiue XKocanbl; HUXHHUA KaMnaH,
vauka 1, o6p. 1736-1; puc. 4, dur. 12.

Mamepuan. 4 Kapy¥HBI U3 TUITOBOTO MECTOHAXOXACHUA.

Onucanue. Kapuna BbICOKOTPEYTONbHbBIX OYEPTAHUM,
U30rHyTasi HApyXy B anMKajlbHOW 4YacTW, PaBHOMEPHO
pacmvpstroulasics ot anekca Kk bK. AnukanbHbld yroa
10—12°. JlauHa B yeTblpe—NATL pa3 OoNbLIE WIUPHHBI.
BK cunbHoBbINyKIIBINA, yroeatblid. Llnopsl Ha 6a3onare-
paNbHbIX yIJIax pa3BuThl xopowo. Kuib B BUIE BLICOKOTO,
HO oueHb y3koro pebpa. [NonepeyHoe cevyeHUe KapWHBI
oKpyrioe, 60KOBble CTOPOHbI BbiNykible. HapyxHas mno-
BEPXHOCTb MOKPbITA MHOTOYUCJIEHHBIMU TOHKHMHW pe-
OpaMU, pa3AcEHHBIMA Y3KUMH NPOMEXYTKaMHU. JIMHUK
HapacTaHUS HE MeHee AByx nopsiikoB. Hanbosee peskue
M3 HUX B BMIE BbICOKMX BAJIMKOB pacrosiaratorcs 4epes
1—3 MM. BHYyTpeHHS9 NOBEPXHOCThL BOTHYTA JiMlIb B Oa-
3a1bHO nonoBuHe. Jaxe y BK 60KoBble Kpasi yTOMLLIEHbI
M HECYT BOIHYTbIE WJIM MJOCKUE TJIOWAAKH C JIMHUAMMU
HapacTaHus. AMUKaIbHast YaCTb TAOJUYKHA OUEHb MACCHB-
Hasi, NOKPbITA IMHWUAMW HAPACTAHHUSA U HECET B CEPEIUHE
TAyOOKUIA cpelMHHBIN XeJ1000K LIMPUHON He bonee | MM.

Cpasnenue. Tlo cpaBHenuto ¢ Cretiscalpellum filosum
(Withers, 1910) kapyvHa 3Toro BHia OT/JIM4aeTCsA 3HAYU-
TEJIbHO 60NbIIENA JNMHONW MACCUBHOMW aNMKalbHOW 4acTH
CO CPEOIMHHBIM XENO00KOM U 601€e PE3KO BhIPAXEHHBIM
KHUJIEM.

Pacnpocmpanenue. HuxHui kamnaH MaHrbluiaka.

INMoncemelicTBo Arcoscalpellinae Zevina, 1978
Pon Arcoscalpellum Hoek,1907
Arcoscalpellum moskvini Alekseev, sp. nov.
Puc. 4, ur. 14, 15

Pollicipes angelini: Woodward, 1906, fig. 25.

Scalpellum (Arcoscalpellum) maximum: Withers, 1923,
p. 20, pl. 1, fig. 34, 35 (Tonbko); Withers, 1935, p. 239,
pl. 30, fig. 2 6; pl. 31, fig. 7, 8 (Tonbko); Carlsson, 1953,
p. 18, pl. 4, fig. 11—13 (TO)]bKO).

Haszeanue 6uoa B uecTb NAJEOHTONIOrA U cTpaTUrpada
M.M. MockBHHa.

Tonomun — xadenpa naeoHtonorun MI'Y, aka. 270/15,
KapuHa; BoctouHblii MaHrblliak, 3anagHbld YHHK Yc-
TiopTa, ypouulile bocara; BepXxHUi Mes, BEpPXHSS 4acTb
HUXHEro MaacTpuxra, oop. 1717; puc. 4, our. 15.

Mamepuan. 15 Tabnuyek, B TOM yucie 9 kapuH, 1 ckyT
U 5 teproB. BocTouHblit MaHrbilnak, 3anaaHblid YMHK
YcTtiopTa, ypouutile bocara, BepxHsisi 4acTb HUXHETO Ma-
actpuxra, obp. 1717, c6opel A.C. Anekceesa, 1971 . —
5K, Ic, 5T; OxHbI# Ypan, AkTioOuHCcKas 06h., noc. Poa-
HUKOBCKHUH, HUXHU I MAaacCTPUXT, Kapbep 6€710ro mucyero
MeJa, oop. 125, coopnt FO.A. ApeHara, 1959 . — 3k; Io-
BoJXxbe, TleHseHckas o0u., p. MapoBka, 1. KaiuHoBKa,
BEPXHWH CAHTOH WMJIM HUXHHUHK KaMIlaH (BEPOSITHO, MNTE-
pueBbie caou), obp. 194, cb6opbl reosoroB PysaeBckoii
naptun Psazano-[leHseHckol akcnenmuuu, 1949 1., ne-
penaH A.A. DpaaHrepoM — lk.

Onucarue. Kapurna BbICOKOTPEYTOJIbHbIX OYEPTaHUH,
npsMasi UM OYeHb c1abo M3OTHYTasi BHYTPb, CHauasa
ObICTPO, @ NOTOM 0YE€Hb MEUICHHO PaclIUPAIOLIANCA OT
anekca K bK. IlnyvHa Tabandky npUOIU3HUTENLHO B Ye-
ThipE pa3za 0ojibllle MaKCMMalbHOW LIMPUHBL. MecTo
HauOoNblWEN LWIMPUHBI pacnonaraeTcs B CpeaHed 4yacTu
Tabnuuku. AnvkanbHbiid yron 22—25°. BK oyeHb CHilb-
HOBBINYKJIbIA, yrnoBatbiid. ba3anbHblil yroa oxkono 90°.
TekTanbHasi TTOBEPXHOCTh UCKITIOYMTENBHO CHIIbHO CBOAO-
00pa3HO BbIMyKJasi, OKpYIrJiasi B NMOMEpeYHOM CEYEHUH,
OTIeJIEHA OT NMapUETATbHON YaCTH OJHUM WM HECKOJb-
KHMMM criaXeHHbIMU pebpaMu. MHTpanapueTanbHas no-
BEPXHOCTb, UMEIOLLIasA HANDOONBILYIO LUMPUHY B ANTMKATb-
HOM TpeTH, OoTAensieTcs OT MNapueTanbHOW Y3KUM, HO
JIOBOJIBHO CHJIbHO BBICTYMAOLIMM peOpOM M 3aHUMAaeT
NPUMEDPHO NOJOBUHY IJIMHBI GOKOBOW CTOPOHbI Tabiuy-
kM. TekTasbHasi MOBEPXHOCTb NMOKPbHITA LLIMPOKUMH 710~
CKMMH pedpaMH, 4YacTo MJIOXO 3aMETHbIMH, KOTODbiE
pasneneHbl Y3KMMHU NTPOMEXYTKaMu. JIMHUK HapacTaHus
MHOTOYUCJIEHHbBIE, ABYX IMOPSAKOB M CJ1a00 BbIPAXEHbI.
BHYTpeHHss1 MOBEPXHOCTb YOOKO BOrHYTa MOYTH Ha
BCEM MPOTSIXKEHUU, ONHAKO Haubosbiias ryOMHaA pac-
NOJIATaeTCsl Ha pacCTOSIHUY ONHOW TPETH MU MOJOBUHbI
UIMHBI Ta0JUYKHK OT anekca.



Paimepui kapunbst, MM

Ne pi| i} r wn | wnn AY AAY
270735 | 26,6 | 6,2 5.4 1,5 2,7 14 4,0
270736 | 11.0 | 5,0 3.3 0.9 1,7 23 3,6
270/15 | 105 | 49 3,1 0.6 1,4 31 33
270737 | 13,2 | 4.3 2,7 0,6 1,5 3) 51

Crkym TpeyronbHbIX ouyepTaHMii, anekc npsimoii. OK
IUTMHHBIA, NpsAMOid UaK caboBbINYKIbIA, COCIUHAETCA C
NpsIMbIM WK cjaboBorHyTbiM BK Ha paHHMX cTaausx
pocTta nog yriom okosio 80° , a Ha ro3aHKUX — 0KoJio 50°.
JIK v TK, cyast 1o AMHUSIM HApacTaHusl, Y MOJIObIX Ta0-
JMyek 060CcOoO0IEHbI, HO Y B3POC/LIX IIPEACTABASIOT COO0OM
€IVHbIW TeprojaTepaibHblM Kpaih. Kuiab npsMoi Wiu
cnaboBbinykibid B ctopoHy OK, cpaBHUTenbHO cnabo
BbIpaXeH W AeJuUT TabAWUKY Ha JBE HEPaBHbLIE YacTH.
TepranbHas 4acTb y KpYNHbIX TabIM4YeK B ueTbipe U Gonee
pa3 yxe okkaoneHTHow. HapyxHas noBepxHOCTb NOKPbI-
T4 MHOTOUYMUC/IEHHbIMU HESICHBIMU NJIOCKHMU CTPYiKaMH.
BHyTpeHHsisl moBepXHOCTb BorHyta, 1A ciabo o6ocobiie-
Ha ¥ caBuHyTa Osmxe K BK. B anukanbHO# YacTu B1oab
OK Ha nonoBUHY ero AJIWHbI MPOTATUBAETCS LLIMPOKUI
AZK. OceBasi yacTb anexkca 0e3 JIMHWHA HapacTaHUsl U Bbl-
CTYNaeT B BUAE rpebHs.

Tepe TpeyronbHbIX O4epTaHWi, MHOTAA NMPUOOPETAET
cepnoBUaHY (opMy. Anekc cierka 3arHyT B CTOPOHY
KapuHbl. JnvHa TabiMuKU NMOYTH B TpU pa3a Goblie ee
wupuHbl. OK LIMHHBIA, 00bI4HO mnHHee CK, cuibHO-
BbINYyKAbli. CK BOMHUCTBINA, CHNBHOBBIITYKJIbIH B rpefe-
nax OP (o Mepe pocTa BbINyKJI0CTb yBennuuBaercsa). OP
3@HWMAET NPUMEPHO OAHY TPETb — OAHY YETBEPTh JIMHbI
Kpas, U BbINYKJbIK Ha ocTanbHoM yacTu. KK He nenutcs
Ha HUXKHIOIO M BEPXHIOK YacTH, O4EHb CHJIbHO BOTHYThI.
AnykanbHo-0a3anbHbIA XeNnoOOK Y3KMH, BbIMYKJbIA B
CTOPOHY CKYTa, JeAUT Ta0NNYKY Ha Pe3KO HEPABHbIE Ya-
CTH, TaK Kak cuabHO npubanxeH Kk KK. OP nnockoe,
€1abo OTAENEHO OT OCTalbHOW YacTH Tabanuku. Hapyx-
Has MOBEPXHOCTb MOKPbITA MHOTOYMCAEHHBIMU CTPYHKa-
MM, JIyUllie BCero 3aMeTHbIMY Ha TOM YY4CTKE CKYyTalbHOM
4YacTW TabJMUYKH, KOTOPbIM MPUJIEraeT K anukKaibHO-0a-
3AbHOMY XeJ100KY. JIMHUM HapacTaHUA ABYX NMOPSIKOB,
NPOMEXYTKH MEXIY HUMH CUJbHO U3MEHSAIOTCA 1O IUUPU-
He. BHyTpeHHsIs NOBEPXHOCTb MAOCKAs 32 UCKIIOYEHHEM
TOW yacTH, koTopas npumbikaeT K OK, rae Habnlonaetcs
HeboNIbLLOE MOHUXEHME. ANUKANbHAR YaCTb C JMHUAMMU
HapacTaHWsi KOPOTKas WM CNYCKAaeTcsi OJHOW W3 BeTBei
Brosb Beero OK.

CpasHernue. O4eHb CUNbHAA BBIMYKIOCTb TEKTATbHOM
MOBEPXHOCTH KapuHbI, ciaboe pa3BUTHE OrpaHUYMBAlO-
MX ee pedep B coueTaHUU ¢ 00ablIOH rTyOHMHOM 3TOM
TabNMYKKY XOpOUIO OTAMYAlOT 3TOT BHUJ OT CXOAHOTO
Arcoscalpellum triminghamense Withers, 1935 13 BepxHero
KaMrnaHa MU HHXHEro Maactpuxta Auranu. Ot Haubonee
onuskoro Arcoscalpellum cy lindraceum (Darwin, 1851),
LWMPOKO PACIPOCTPAHEHHOTO B KAMIAHE W MaacTpUXTE

17 MOUN, 6ro11eTcHb Te0N0rHuecKHit, Bhit. 2

EBponeiickoit naneobuoreorpaduueckoil NPOBUHUKK U
TaKXe MMEIOLIEro CHJIbHO BbIMYKJYIO TEKTAIbHYIO NO-
BEPXHOCTb KapWHBl, A. moskvini Sp. nov. OTAUUAETCH
BOTHYTOCTbIO KapWHbI TMOUYTH HAa BCEM €€ MPOTHKEHUH
v c1abbIM YTONILIEHMEM €€ aNUKAIbHOM YacTH, Toraa Kak
y A. cylindraceum kapuHa MacCMBHasi U 4acTO OBalbHasl
B ronepeyHoM cevyeHUMH. HekoTopoe Cx0ACTBO KapWHBI
A. moskvini sp. nov. 0TMeyaeTcsl ¢ KapuHoOi obbluHOrO ce-
HOHCKOTO Buna Arcoscalpellum maximum (J. de C. Sowerby).
OnHako y nepBoro pe6pa, OrpaHHYMBaIOLINE TEKTAb-
HYIO TOBEPXHOCTb U pa3aensiouine NapueTanbHyio U UH-
TepnapueTanbHYlO MOBEPXHOCTU Pa3BUTbl cinabee, yeM
y nociaeaHero. CKyT A. moskvini sp. nov. OTAHMYAETCH OT
ckyTa A. maximum TPeyroibHoOil (opMOit M y3KOW Tep-
ranbHoM yacTbio. Kpome Toro, ceprnosuaHas dopma tepra
XOpOLIO OTJMYAEeT 3TOT BUI OT BCEX APYTMX BMAOB poaa
Arcoscalpellum.

3ameuanusa. Tlo Habopy NpPHU3HAKOB 3TOT BM/ 3aHU-
MaeT MPOMEXYTOYHOE MoJIoXeHUue Mexay A. maximum v
A. cylindraceum v, Kak MOXHO BUAETb U3 CHHOHUMHKH,
cMmewmBaica ¢ nepsbiM. B yactHoctH, T. Yurtepc (Withers,
1935) He OTAKUYAN CKYTbI 3TUX IBYX BUAOB APYT OT APYyra.

Pacnpocmpanenue. Bepxuuii Men, BepXHUH CaHTOH
WINM HWXHUA KaMMaH—HUXHUI MaacTpuxt AHMINM,
Tepmannn, Poccun (IMoeonxbe), Kazaxcrana (MaHrbii-
Jlak 1 Myromxapbl).

[ToncemeiicTBo Scalpellinae Pilsbry, 1907
Pon Virgiscalpellum Withers, 1935
Virgiscalpellum mangyshlakense Alekseev, sp. nov.
Puc. 4, pur. 24

Virgiscalpellum mangyshlakense: Anekcees, 1979, c. 23
(nomen nudum).

Hazeanue suda oT n-oBa MaHTbIILLNAK.

lTosomun — xadeapa nancoHTonoriu MIY, k3.
270/24, npaBbiit cKyT: BocTouHblit MaHrbllNAK, 3ana-
Hbli1 YMHK YCTIOpTa, OBpar B 5 kKM toxHee ropol Haiiza;
BEPXHSAS YaCcTb BEpXHEro kamnaHa, nadka VI, B 5 m Bbile
ocHoBaHus, 06p. 1695; puc. 4, dur. 24.

Mamepuan. Tonotun.

Ckym pomOuueckux oyepranui. OK 1amnHHee apyrux,
CUJILHOBBINYKJIbIA, €ro anukanbHas dyacTb B 1,6 paza uimH-
Hee 6a3abHOM. BazasbHbIi yros ocTpbiit, okoao 80°. bK
Ha paHHMUX CTAAUAX POCTA MPAMOW, BMNOCNEACTBHMH BO-
FTHYTBIA, OYEHb NJABHO NEPEXOAUT B c1ab0BOrHyThIN TK.
Bnosb anukanbHoi yacth OK npoxoauT oueHb cnabo
Bblpa)keHHad nojoras aenpeccus, OTAENsIOWAst HEOT-
yetnnBoe OP ot ocTanbHOK yacTu Tabanyku. Makylka
cyOlleHTpalbHas, PACMOIOXKEHA HECKO/IBKO DinXe K Oa-
3AIbHOMY yriy, 4yeM K anekcy. HapyxHasl moBepxHOCTb
MOYTH COBCEM I1anKas U KpoMme cnabbix NTUHUM HapacTa-
HUS, MOBTOPSIOLIMX KOHTYPbI TaBJAWMUKMU, JUllb MHOTAA
3aMEeTHbI UCKJIIOYUTENBHO Cl1abble paaNaSIbHbIE CTPYIKH.
BHyTpeHHAS 1oBepxHOCTb rnaakas. [nybokas AA He
vMeeT ACHBIX MPaHULL U niaBHo pacuuvpsietcs K bK u TK.
Bnonb OK npoxoaut naowanka wuprHoi no 0,8 mm
C IMHUSAMMK HApaCTaHUS.
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Pasmepsl ckyma, MM

Ne a 11 b AT

270/24,
rONOTHI

15,0 8.5 7,0 10.6

Cpaenenue. T1ouTn MoOJAHOE OTCYTCTBHE PagManbHOM
CKYABMNTYPbl OTAUYAET CKYT 3TOM0 BUIA OT aHATOTMYHbIX
TabJMyeK eBponeicKUX NMpeAcTaBUTeNeit TaHHOro poaa:
V. darwinianum (Bosquet, 1854) u V. beisseli (Bosquet et
Miiller in Bosquet, 1857). OT 64M3KOro Mo BO3pacTy M
TAKXE XaPaKTEPU3YIOLLETOCH PE3KO 0caabJeHHON CKYbII-
Typoil Bcex Tabauuex V. inornatum Zullo et Sohl, 1985 u3
BepxHekaMnaHckoil dopMaunu biak-Kpuk CeepHoii
Kapoaunbl B CLHA (Zullo, Sohl, 1985) otnuyaercs 3Ha-
YUTENbHO OObLUEH IUMPDUHON CKyTa, MEHEE OTYETIMBOM
AMKOM aaayKTopa U ¢yabo BeipaxeHHbIM OP.

3ameuanusn. [1oxoxui no dbopMe CKYT U3BECTEH TaK-
XK€ Y HEKOTOpbIX BUIOB COBpeMEHHOTro poaa Oxynaspis
Darwin, 1851 (cemeitctBo Oxynaspididae Pilsbry, 1907),
AIBASIIOLIMXCA KOMMEHCajlaMu aHTHnarapui (3eBuHa,
1982). OnHako 3TOT poa ellle He yKa3bIBajJcs B MCKOMae-
MOM cocTosiHun. Cnabass U3y4eHHOCTb TOHKHX OCOOEH-
HOCTEH CTpPOEHUS CKeJeTa 3TOM rpynibl HE TMO3BOJSAET
MPOBECTU aleKBaTHOE cpaBHeHUe. OTCYTCTBUE B U3YyUeH-
HOM MaTepuanie Apyrux TabliMuyeK U Mpexie BCero Kapu-
Hbl OFPaHUYMBAET BO3MOXHOCTH MIEHTUDHUKALMWHU, 03~
TOMY MAaHTIbILLIJIAKCKYIO (POPMY Ha OCHOBAHMU OOLLUX
0CODEHHOCTEM CTPOSHHS CKYTa Lienecoobpa3Hee paccMa-
TpUBaTb B cocTaBe poaa Virgiscalpellum Withers, 1935.

Pacnpocmpanenue. Bepxuuii kamnaH Kazaxctana (MaH-
IbILLJIAK).

Ioaotpsia Brachylepadomorpha Withers, 1923
CewmeiictBo Brachylepadidae Woodward, 1901
Pon Brachylepas Woodward, 1901
Brachylepas nervosa Alekseeyv, sp. nov.
Puc. 4, dur. 16—21

Pollicipes glaber. Alth, 1848, p. 198, pl. 10, fig. 20; Cas-
ynHckas, 1940, c. 180, Tadn. 3, dur. 7.

Pollicipes maximus: Kner, 1850, p. 35, pl. 5, fig. 12.

Mitella fallax: Bosquet, 1857, p. 17, pl. 2, fig.1—12;
pl. 3, fig. 1,2.

Pollicipes fallax: Reuss, 1864, p. 240, pl. 3, fig. 1—6
(ToaBKO).

Brachylepas (Pollicipes) fallax: Woodward, 1906, p. 340,
fig. 5—18, 21—24.

Pycnolepas fallax: Withers, 1914, p. 175, pl. 7, fig.

Brachylepas fallax: Withers, 1935, p. 367, pl. 48,
fig. 1—3, 5—17; ApsbiranT, 1966, c. 116, Tabda., pur. 9.

Calantica (Scillaelepas) valida: Qpbiranr, 1966, c. 115,
TabJ., HUL 6 (TONBKO).

Calantica (Scillaelepas) dorsata. Apbiraut, 1966, c. 115,
T1abJ., pur. 7.

Brachylepas nervosa: Anekcees, 1979, c. 23 (nomen
nudum); Knukyuiny, 1981, c. 119, 121 (nomen nudum).

Haszeanue suda ot nervosus (naT.) — XWIHCTbIHA, My-
CKYJIUCTbIM.

[oromun — kadenpa naneonronoruu MI'Y, ak3. 270/21,
npasbiii Tepr; Oro-3anandbit KpbiM, baxuucapaiickuii
p-OH, ropa bewkoll, 10ro-3arnaaHbii CKJIOH; BEPXHUI Men,
BEPXHS$IS1 4ACTb HUXHEMO MAacTpUxTa; puc. 4, pur. 21.

Mamepuan. Beero 151 tabnuuka, B ToM yucie 41 ka-
puHa, 32 ckyra, 48 TeproB u 30 pocTpoB. YKpauHa,
JIbBOBCKas 00:1., 1. KpacoB, HUXHMIA MaacTpHXT, obp. 6e3
HoMepa, coopsl [.I1. Hafinmua, 1949 . — 11; YkpauHa,
JIbBoBCKas 06., c. JIanbl, HUXHUK MaacTpUXT, 00p. 6352,
c6opbr .T1. Haitauua, 1956 . — Ic; KOro-3anaaHbii
KpbiM, MHKepMaHckuii p-oH, ropa CaxapHas [o108BKa,
BEPXHSS YACTb HUXHETO MaacTpuxra, oop. 2582, cObophl
O.I1. Haiiauna, 1972 . — 1p; KOro-3anaanbtii KpbiM,
KyiiObillieBCKUi p-OH, NMpaBblii 6eper p. benbbek y ¢. Ma-
Jno-CaloBoe, BEPXHSsSl 4YacTb HUXHErO MAacTPUXTa, 00p.
7037, cooper A.M1. Haiipuna, 1957 . — 2¢, 1p; lOro-
3ananublid KpbiM, KyitObiieBckuil p-oH, npasblii 6eper
p. beav0ek Bhile ¢. Mano-CagoBoe, BEpXHSs YACTb HUX-
Hero MaacTtpuxrta, o6p. 2751 n 2753, cooper A.C. Anek-
ceeBa, 1972 . — 2k, Ic, 21, 1p; KOro-3anagHeiit KpeiMm,
Baxuucapaiickuii p-oH, npasblii 6eper p. Kauu y a. bawu-
TAHOBKA, HUXHSIA YaCTh HUXHEro MaacTpuxrta, odp. 7,
c6opbl Opens, 1959 . — 2¢, 21, 1p; TaM Xe, BepxHsd
4acTb HMUXHEro MaacTpuxTa, obp.l5, cbopwel HOpenb,
1959 . — 2k; FOro-3ananwblii KpbiM, baxuncapaiickuit
p-oH, ropa beuikouu, 1oro-zananHeii CKAOH, BEPXHSAA YacTb
HUXXHEro Maactpuxra, odp. 9095, co6opel A.C. Anekce-
eBa, 1969 . — Ik, 4c, 2p; TaM xe, 06p. 6e3 HOMepa, cbo-
pot J.T1. Haitnuna, 1956 ©. — 1k, I1; Tam xe, 06p. 9026-1,
c6opbl A.C. AnekceeBa, 1969 . — 2k, 21, 3p; TaM Xe,
HUXHSS 4acTb BEpPXHETo MaacTpuxra, oop. 6319-3, cbo-
pol H0.U. Kaua, 1963 . — lk; HOro-3anaasbiit Kpbim,
baxuucapaiicKUii p-OH, ropa YiakJibl, BEPXHSIS 4YacTb
HUXHEro Maactpuxra, oop. 9025, cbopbl A.C. Anekce-
eBa, 1969 . — Ik; Oro-3ananubiii KpbiM, baxuucapaii-
CKHMIt p-oH, ropa KepTMenuk, BepxHsisi 4acTb HUXHEro
MaacTtpuxta, oop. 9100, c6opni A.C. AnekceeBa, 1969 1. —
Ik, 2¢; KOro-3anagnbiii KpbeiM, baxuucapaiickuii p-oH,
oBpar YaxMmaxJibl, BEDXHAS 4aCTb HWUXHErO0 MAacTPUXTa,
0o0p. 6e3 HoMepa, cOopbl cTyneHToB MIY — 1k, 1p;
I0ro-3anaaneiit KpbiM, baxuvcapaiickuit p-oH, npaBblii
6eper p. boapak, oppar TakMa, BepxHssl 4aCTb HUXHErO
MaacTpuxTa, 0op. 9104-1, c6opsl A.C. Anekceena, 1969 . —
Ic; Tam xe, o6p. 6e3 HoMepa, cOopb! ctyaeHToB MI'Y —
1k, 2c, 1p; KOro-3anagHbii KpbiM, baxuucapaiickuit
p-oH, npaBbiii 6eper p. Kaua, ropa TenekepMeH, BepxHsast
4acTb HHXKHETO MaacTpuxTa, oop. 8147-2, coopnbi A.I1. Haii-
nnHa, 1957 . — 41, Ip; TaM Xxe, 06p.16a, c6opnl HOpens,
1960 . — 1p; Oro-3anannsetii KpbiM, baxuucapaiickuii
p-oH, ropa Yydyrkane, BepxHssl 4acTb HMXHEIo Maa-
cTpuxta, obp. 8072, c6opwl 1.I1. Haiiauua, 1958 r. — 1p;
Tam xe, obp. 40, cbopbl FOpenb, 1959 . — lc, IT; Tam xe,
00p. 6e3 HoMepa, cOopbl ctyaeHToB MIY, 1972 . — 1p;
lOro-3anamgHbii KpbiM, baxuucapailckuit p-oH, ropa
SHBIXCBIPT, BEPXHSiA YaCTb HUXHEro MaacTpuxra, oop.
9099-1, c6opnl A.C. Anekceesa, 1969 . — 1t; IOro-
3ananHbiii KpbiM, Baxuncapaiickuii p-oH, B MOAMbIBE Jie-
Boro Oepera p. boapak y okpauHbl c¢. CKalucToe, HUX-



HUI MaacTpuxT, obpa3ubl 6€3 HoMepa, COOph! CTYAEHTOB
MTY pasubix net — 2k, 2c, 21, Ip; LentpanbHblii KpbiMm,
bejnoropcknit p-oH, ropa AKKasi, HUXHUWA MAacTPMXT,
o6p. 5144-1, c6opbr A.I1. HaiiauHa, 1955 . — 1k; Tam
xe, 00p. 7605-5, coopwl A.11. Haiinuna, 1967 . — 1k;
TaMm xKe, o6p. 1100-1, c6opbl [.[1. Haiauna, 1971 r. —
Ic, 31, lp; tam xe, obp. 2714, 2715, 2542, cGopbl
A.C. AnekceeBa, 1972 . — 5k, lc, 21, 7p; LleHTpanbHbIH
KpobiM, benoropckuii p-oH, ropa FOro-BoctouyHas Akkas,
HUXHSAS YacTb BepxHero KammnaHa, oo6p. 1098, cbopbi
A.T1. Haiiguua, 1971 r. — Ip; TaM Xe, HUXHSAA 4YacTb
HMXHEro MaacTpuxra, oop. 2718, c6opel A.C. Anexceesa,
1972 . — 11; UenTtpanbHbiii KpbiM, benoropckuit p-oH,
p. Kyuykkapacy, ropa bypyHaykkas, 3anagHbliH CKJIOH,
BEPXHSAS 4acThb HUXHETO MaacTpuxTa, obp. 2794, 2795,
2796, c6opbl A.C. Anekceena, 1972 . — 1k, 3c, 2T, Ip;
UenTpanbHblii KpbiM, benoropckuii p-oH, p. Kyyyk-ka-
pacy, ropa bypyHaykkas, 10XHbIH CKJIOH, BEPXHSIsl 4acTb
HUXHero Maactpuxrta, o6p. 1111, coopm A.[1. HaiinuHa,
1971 . — IK, 2¢, 1T; CeBepubiit KaBka3, KpacHonapckuit
Kpai, p. Manas Jlaba, ropa lllesok, maacTpuxt, 00p.
6212-3, coopsl YO. M. Kaua, 1962 . — 1k, Ic; [ToBonxbe,
YnbsiHoBckas 06u1., CeHruneii, HUXKHWI MaacTpHXT, o0p. 3,
c6opbl J1.A. Buckosoii, 1969 . — I1; [MoBoaxbe, Capa-
ToBcKasi 00J1., . BoabCK, HUXHUIA MaacTpuxT, obp. 2/4,
c6opel JI.I. DHaenbMana, 1974 . — Ic; lNpukacnuii, AK-
TioOHHCcKaa o6a., MpaBobepeXbe P. YW1 B 2 KM HUXe
noc. TepekTbl, HUXHUIK MaacTpuxt, o6p. 5419-1, cOopsl
I.T1. Haiinuna, 1955 r. — I1k; lNpukacnuii, [ypbesckas
06n., KOxHas Imba, kynon Mmankapa, HUXHMI Maa-
CTPUXT, 00p. 6e3 HoMepa — IT; Tlpukacnuit, AKTIOOUH-
ckas o0n., npaBblid U AeBbiit Geper p. IMObI, HUXHHUI
maacTpuxt, o6p. 86, cOopsl B.U. CamonypoBa — I;
INpukacnuii, AKTIOOMHCKAs 001., IeBOOEPEXbe p. DMObI,
ropa KyaHTaiiTay, HUXHUI MaacTpuxTt, obp. 14a, cHbopbi
B.W. XKenesko, 1970 r. — IT; lNpukacnuit, AKTIOOMHCKas
o0n., MpaBodepexXbe p. YU, HUXHUIA MaacTpuxT, oop. 197,
c6opbi reosioroB Xo6anHekoi akcneauunu, 1947 r. — 2k,
IT; YeTiopT, oBpar Akcait, HUXXHWI MaacTpuxT, 06p. 1631-8,
coopbl A.C. Anekceepa, 1971 r. — 8k, 3c, 8T, 2p; TaM Xe,
06p.1632-6, cbopbi A.C. Anekceena, 1971 . — 3k, lc, 2T,
1p; BocTouHbtit MaHrbILLIAK, 3anaaHblit YMHK YCTIOPTA,
ypouulle bocara, HUXHSS 4aCTb HUXXHEro MaacTpUxTa,
06p.1706-11, coopbl A.C. Anekceena, 1971 r. — 21; Tam
XKE, BEPXHsIs 4acTb HMXHEro MaacTpuxrta, obp.l717-14,
co6opbl A.C. Anekceesa, 1971 . — 1k, Ic, 31; BocTouHblit
MaHrbilnak, 3anagHslii YMHK YCTIOpTa K CeBEpO-3anany
oT ropbl KapaMasi, HUXXHUI MaacTpuxT, oop. 4/1, cbopbl
H.I" beasiesoi, 1972 . — 11; MaHrbiwnak, ypounuie bait-
capJbl, HULXXHUH MaacTpuxT, obp. 10/3a, c6opbl A.H. Co-
JnoBbeBa, 1970 . — 1p; Maunrbiwnak, ropa Terocy B 40—
50 kM K cepepy oT noc. CeHeK, HMXHHIA MaacCTpUXT,
06p. 3950, coopnl B.IT KnukywuHa, 1973 . — 21; Mah-
rbitiak, oBpar Kbisblicaid, TEpMUHANBHbIA MAaCTPUXT,
00p. K3100, K3200/8, c6opst J.T1. Haitnuua, 1985 1. —
1K, Ic; MaHrbliunak, oBpar Kolliak, BEDXHUA MAaaCTPHUXT,
o0p. K108, c6opsl A.1T. HaitnunHa, 19851 — IT.

18 MOMIT, 6io11€TeHb TEONOTMIECKMH, BbIN. 2

Onucaxue. JoMUK KpynHbIiA, BLICOTON He MeHee 2 CM
(puc. 5), Bbicokuit. Tepr KpynHblii, KapuHa 1 pocTp cha-
00 MU30rHYTbl BHYTDPb.
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Puc. 5. PekoHCTpykuUus 1oMUKa Brachylepas nervosa sp. nov. (x3)

Kapura BbICOKOTPEYronbHbIX O4epTaHHuid, c1ado u3o-
THYTas BHYTPb, YTO Jyullle BCEro 3aMeTHO B alMKaNbHOM
yacTu. /lavMHa B ABa pa3a 60Jibllie LUWPHHBL. ANUKAbHbIH
yron 25—35°. BK npsimoii nav caraboBorHyTbiit. DyGruHa
TabNUYKM TTPUMEPHO BABOE MEHbLIE WHUPUHbLI. Hapyx-
Hasl NOBEPXHOCTb MOKPHITA JUHHUAMU HAPACTAHUS NBYX
MOPALKOB, CAETKA YCHIMBAIOLLMMHUCA K OOKOBbIM KPasiM
KapuHbl. BHYTpEeHHsiIi MOBEPXHOCTb BOTHYTA HA BCEM
NPOTAXEHUM, THaaKas. ANUKaabHash 4acTb C JUHUSIMU
HapacTaHus 3aHUMaeT MONOBUHY MM HeMHOIMM Gonee
NMONOBUHbBI IIMHbI TAOJHUUKH.

Paimeput KapyuHbl, MM

Ne )| u r U AY
270/38 17,5 7.1 45 13 23
270/39 183 1.8 42 0.9 36
270740 22.1 9.8 4, 1,3 25
270/41 — 8,0 5.1 - -
270/16 16,5 6.8 - — .
270/42 17.8 6.9 _ _ -

Cxym CHJIbHOBBINYKIIbIH, TPEYTOABHBIX OUEPTAHUM,
anekc cnado 3ardyt B cropoHy Tepra. OK cuabHo BbINy-
Kblid, MOAXOAUT K NMpAMOMY MIM cnabosoruyromy BK
noxa yrnoM 100—110°. BoaHucteiit JIK v Bornytsiii TK
JIOBOJIbHO NOCTENEHHO NEPEXOAAT APYT B APYra U NpUMep-
HO paBHbl o miuHe. Baonas TK npoxoaut pebpo, koto-
poe 3HAaYUTENBHO BaPLUPYET 10 CTENEHW BbIPAXEHHOCTH.
Kunb nenut tabinyuky Ha A1Be HepaBHbie YacTH. Tepraib-
Hast 4acTb B 1,5—2 pa3a yxe OKKJI0AeHTHON U HAKTOHEeHA
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K nociaeaded nox yriom ao 70°. Kunb pe3kuii, B Buie

BBINYKJIOTO pedpa, MUPHUHA KOTOPOTO NOBOJBHO U3MEH-

yuBa. HapyxHas 00BEpXHOCTb OKPLITA OYEHb PEAKUMU
W NPaBUIbHO PacnoNiOXEeHHbIMU JTMHUSIMH HapacTaHHsA.
WHorna 3aMeTHbl o4eHb ci1abble paavaibHbie CTPYHKH.
BHyTpeHHSsA MOBEPXHOCTb BOTHYT2sl, C X€J0OKOM BIOJb
Kuis. AMKa agnykropa rnyGokas M wMpokas. Topuosas
noeepxHoctb OK 1IMpokasi, oueHb CHJIBHO HaKJIOHEHA
BHYTPb M MOKPbITA JUHUSMMU HAPACTAHUS. ANUKAIbHas
4acTb MacCHBHasl, C BICOKMM CPEIHHHBIM rpeGHeM, Ha-
BHCAIOLLUM HA aNIMKa1bHBIM XeT0OKOM.

Pazmepui ckyTa, MM

Ne I mw { A0 | BO | Ab | BB | ATJ | BKJ
270/43 16,1 [ 10,0 | 152 | 2,0 [ 9,0 | 0,0 | 17,2 | 1,5
270/44 | 20,9 (149 20,5 | 3,3 | 12,8 | 0,0 | 23,7 | 2,5

Tepe poMOUYECKMX OYEPTAHWH, amnekc ¢1abo W3OrHyT
B CTOPOHY cKyTa. JlnivHa tabauuku B 1,5—2 pasa 6onbliie
wpuHbl. OK Bornytniii, B 1,5—2 pa3a kopoye BKK. CK
c1aboBONHUCTBIN, B LeaoM Boinykibiii. HKK cnabosbl-
NyKJbIA MIHA MNPSIMON, HEMHOTO [UIMHHEE CHUJIBHOBBIMY-
kioro BKK. basanbHbii yron octpbid. Kunb peskwuii,
CUJIBHOBBIMYKJIbI B CTOPOHY KapWHbI, OENUT TabJHUKy
Ha BEe MOYTH paBHble MO LWIKWPpUHE yacTh. KapuHanbHasi
4acTb HEMHOTO LIMpe cKyTalibHOI. OP 1mmupokoe, otaene-
HO BOTHYTOCTBIO OT OCTIbHOI YacTu Tabnnuku. OT anek-
ca K BepxHeid TpeTd CK NPOXOIMT LIMPOKHH MJIOCKMIA
BallMK, OTpaHVyeHHbI Xenobkamu. HapyxHasa nosepx-
HOCTb TIOKPbITa OUEHb PE3KWUMHU, NMPaBUIbHO DPacMoio-
>KEHHbIMM JUHUSAMMW HapacTaHusi. PaguanbHas cTpyiiua-
TOCTb €Nabo 3aMeTHAa. BHYTpeHHsIsi MOBEPXHOCTh MOYTH
naockas ¥ Ha HeW MHOIAA 3aMETHbI BAIMKU, NMOBTOPSIO-
UIME Hapy>XHble TMHUM HapacTaHus. ToploBas nosepx-
HocTb BKK 1 OK yronuieHa, nmokpsitTa TMHUSAMHU Hapac-
TaHWS U MPUNOAHATA HAN OCTAIbHOMU YacThliO0 TAOIUYKH.
Brictynarwuas yacts OP Hecet cia®oe B3nyTHe, 00bIYHO
BbITSHYTOE NPOOJbLHO.

Pasmepwt Tepra, MM

Ne A | W | a0 | BO | AC |AHK|BHK| ABK | BBK [ BKJ]

270/21,
rofoTMn

20,2(10,71 65|03 (141 145] 03 | 114 ] 1,6 [ 23

270/45 1138|8552 (0319696 [02] 87 | 1,219

270/46 | 1368246 (-03198(100| 00| 83 | 1,1 |22

270/47 | 253 |11,7] 85 -0,6|175[ 159 0,0 | 13,8 | 2,0 | 3,0
270/53 1150(90(59]|04(99]101] 00| 97 | 1,222
270/54 114280 |48 (-02|99|104 |00 ( 81 | 1,018

270/48 1 16,6 | 941 55|03 |11,6{124 (00} 98 | 1,2 | 1,9

270/49 | 159190 5,2 | 0,6(10,7] 10,2 0,0 [ 109 | 1,8 | 2,5

270/50 1129180146 | -05(86( 94 | 00| 89 [ 1,3 |23

270/51 1102165 |46(-02]61] 73 (00| 72 ]06]15

270/52 110,316,333 (-02]83| 720071 61 ]08]16

Pocmp KpyniHBIR, TPEeyroibHbIX 04epTAHUH, TTyOOKHMIA,
€ro arekc CUAbHO U3OTHYT BHYTPb. ANMUWKAlbHLIA yron
0k0J10 40—50°. Jln1Ha rpeBbillacT IMMPUHY TPUMEPHO B
nontopa pasa. BK npsmoi unu cnaboBbinyknbiid. Ha-
pYXHasi MOBEPXHOCTb TOKPbITA MHUPOKUMHU TIOCKUMHU
pebpaMu U JIMHUSAMHW HapacTaHUsl ABYX MOPANKOB, KOTO-
pbl€ MOTYT ObITb PACOJIOXEHb]I HA Pa3IMYHbIX paccTos-
HUSAX IpYT OT Apyra. BHyTpeHHsIsS NOBEPXHOCTh Iy6OKO
BOTHYTa Ha BCEM NPOTAXEeHWU. Boblile MOJOBUHEI ee 3a-
HUMAET anuKanbHas 4acTb, MOKPHITAS TOHKUMH JINHHUSA-
MM HapacTaHusi, napaienbHbIMU B cepeanHe BK. Baonb
MPOLOIBbHOI OCH Ta6NUUKH €€ BHYTPEHHSS TTOBEPXHOCTD
cjerka MpUIIOAHATA B BUAE BAJIUKOBUAHOIO B3OYTHS,
Haubonee wmpokoro BOK3n BK. HenocpencteeHHo y
BK Ha ero BHyTpeHHe# MOBEpPXHOCTH HabmoaaoTcs
MHOTOUYUCIIEHHbIE (I0 15), HO HerIyOOKHeE CKNAdKH.

Pazmepusi pocTpa, MM

Ne Pl 11 r 15| AY JBY
270/55 12,2 7,8 5,2 1,7 — —
270/56 17,0 10,3 5,9 2,0 32 —
270/57 14,5 8,5 5,0 2,0 — —
270/58 14,7 9,7 4,7 2,1 46 —
270/59 14,1 10,0 58 2,1 — 7.1
270/60 17,3 10,5 59 2,6 50 8.3

Hamenuyugocme. DTOT BUI XapaKTepHu3yeTcsl 3Ha4u-
TEJAbHBIMHU KoJieOaHUSIMHU pa3MepoB U (POPMbI OTAETbHbIX
Tabanyek. Hanbonee BapnabeneH pocTp, KOTOPbIH 4acTo
ObIBaeT Jaxe acUMMeTpuueH. B uenom Tabauuxku wu3
HUXHero Maactpuxra KpbiMa (0coGeHHO KapuHa W
pOCTP) KpyIHee TabiuyeK U3 HUXHero Maactpuxra MaH-
rellaka. Bo3MOXHO, 3TU pasauyMs OoTpaxaroT reorpa-
(pnyeckyo MBMEHUHBOCTb.

Cpaenenue. Haubonee OJU3KMM BHUIOM K OAHHOMY
asnsietca Brachylepas fallax (Darwin, 1851). Xota atH
I1Ba BUJa HEPEAKO CMELUMBANH (CM. CHHOHUMUKY), MEX-
[y HUMM UMEIOTCS CYILIECTBEHHbIE Y BMOJHE OTYET/IUBbIE
pa3nuuus. Tak, KapuHa M pocTp y B. nervosa sp. nov. MeHb-
1€ 3arHYTHI BHYTpPb, 4eM y B. fallax. CxyT y nepBoro suaa
JIEJINTCA KUJIEM Ha JBE€ HEpaBHbIE YaCcTU — TepraibHas
B 1,5—2 pa3za yXe OKKNIOAEHTHOM, Torna kak y B. fallax
OHM TIOYTH PaBHBI MO WKpuHe. Tepr B. nervosa sp. nov.
OTJINYAETCS MEHBILIMM OTHOWeHUeM AMHbl BKK k miune
OK u 6onbiueit annHoit HKK no cpaBHeHuM10 ¢ MIMHOM
BKK.

Pacnpocmpanenue. BepxHuii Men, BepXHUI KaMITaH—
BEpXHUM MaacTpuxT AHmuM, lomnanauu, YKpauHbl
(JIzBoBCKas 001., KpbiM), Poccun ([Mososxbe, CepepHblii
Kaska3s) u Kazaxctana ([Tpukacnuii, MaHrblllnax).
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UPPER CRETACEOUS CIRRIPEDS
(CIRRIPEDIA, THORACICA) OF MANGYSHLAK

A.S. Alekseev

The Upper Cretaceous carbonate succession in the Mangyshlak contains abundant cirripeds in some
stratigraphic intervals: Upper Turonian ( Cretiscalpellum billaulti, Arcoscalpellum angustatum, Loriculina
laevissima), Santonian ( Cretiscalpellum glabrum, C. striatum), Lower Campanian ( Cretiscalpellum naidini
sp. nov., C. sharapovi sp. nov., Arcoscalpellum maximum), Upper Campanian (Arcoscalpellum maximum,
Virgiscalpellum mangyshlakense sp. nov.), Lower Maastrichtian (Arcoscalpellum maximum, A. fossula,
A. cylindraceum, A. moskvini sp. nov., Cretiscalpellum glabrum, C. striatum, Brachylepas nervosa sp. nov.,
B. naissanti), lower Upper Maastrichtian (Arcoscalpellum maximum, Brachylepas naissanti). Distribution
of the cirriped taxa across the K/T boundary was studied in the most complete Maastrichtian/Danian
sections with iridium anomaly (Kyzylsay and Koshak) for the first time. Arcoscalpellum maximum and
Brachylepas nervosa are common in the topmost Maastrichtian (1,2 m), and Zeugmatolepas cretae and
Verruca prisca occur in interval 0—5 c¢m below the boundary. None Maastrchtian species cross the
boundary.

Cretiscalpellum naidini Alekseev, sp. nov. Holotype (fig. 3.6) is Ne 270/7, right tergum, Eastern
Magyshlak, Zhosaly, Lower Campanian. Sculpture of all plates consists of coarse ridges and axial part of
tergum is very thick.

Cretiscalpellum sharapovi Alekseev, sp. nov. Holotype (fig. 3.12) is Ne 270/12, carina, Eastern
Magyshlak, Zhosaly, Lower Campanian. Carina has thick apical portion, covered by narrow ribs and
curved into outer side.

Arcoscalpellum moskvini Alekseev, sp. nov. Holotype (fig. 3.15) is Ne 270/15, carina, Eastern
Mangyshlak, Bosaga, upper Lower Maastrichtian. Carina has high tectum and weak boundary ribs, and
relatively weakly thickened in the apical part.

Virgiscalpellum mangyshlakense Alekseev, sp. nov. Holotype (fig. 3.24) is Ne 270/24, right scutum,
Eastern Mangyshlak, 5 km south of Naiza Mountain, upper Upper Campanian. Scutum with smooth
outer surface covered only by thin growth rings, has small adductor pit and weak keel.

Brachylepas nervosa Alekseev, sp. nov. Holotype (fig. 3.21) is Ne 270/21, right tergum, South-Western
Crimea, Bakhchisaray area, Beshkosh Mountain, south-west slope, upper Lower Maastrichtian. This
species is close to B. fallax (Darwin), but differs in more strait carina and rostrum, keel on scutum divide
this plate into unequial parts.

Key words: systematics, Cirripedia, Upper Cretaceous, Western Kazakhstan.
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A REVISION OF THE CEPHALOPOD FAUNA OF THE ‘NIVEAU ROUGE’
OF THE SELVA DE BONANSA, HUESCA PROVINCE, NORTHERN SPAIN
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The cephalopod fauna of the “niveau rouge” of the Selva de Bonansa, Huesca Province, northern
Spain, is revised. At least 28 ammonite species and two nautiloid species are present. The overwhelming
majority of the ammonites are species that occur in, or are restricted to, the upper Upper Albian
Mortoniceras {(Subschloenbachia) perinflatum Zone; there is no evidence for lower horizons in the
fauna. The assemblage is: Discohoplites subfalcatus, Hyphoplites falcatus aurora, H. campichei,
Mortoniceras (Subschloenbachia) cf. perinflatum, Stoliczkaia (Stoliczkaia) clavigera, Anisoceras
perarmatum, ldiohamites elegantulus, Hamires venetzianus, H. virgulatus, Lechites (L.) gaudini, Lechites
(L.) moreti Breistroffer, Mariella (M.) bergeri and Ostlingoceras (0.) puzosianum. A second group
comprises species that range from the upper Upper Albian into the Cenomanian: Phylloceras
(Hypophylloceras) seresitense, Tetragonites rectangularis rectangularis, Desmoceras (D.) latidorstum and
Puzosia (P.) mayoriana. Evidence for an early Early Cenomanian element in the fauna is unequivocal,
in the form of the presence of Hyphoplites curvatus curvatus, H. curvatus arausionensis and Graysonites
cf. wacoénsis. There is slight evidence for the highest Albian to lowest Cenomanian Arrhaphoceras
(Praeschloenbachia) briacensis Zone in the form of two specimens of Stoliczkaia (S.) tetragona. Too
little is known of other species present, including Zelandites europae and Puzosia (P.) cf. petkovi, to
comment on their stratigraphic value. One species, Stoliczkaia (S.?) hispanica, is new. Nautiloids present
are Angulithes cf. schroederi Wiedmann, and indeterminate fragment of a second species. The ammonite
fauna of the “niveau rouge™ is interpreted as that of a condensed upper Upper Albian to lower Lower

Cenomanian deposit.

Key words: ammonoids, nautiloids, Albian—Cenomanian, northern Spain.

Introduction

The purpose of this contribution is to revise the cepha-
lopod fauna of the richly fossilferous “niveau rouge” of the
Selva de Bonansa in Huesca Province, northern Spain.
This was a ferrugineous lens with only a limited outcrop
in the Selva de Bonansa, 2 km southwest of the village of
Bonansa (text-fig. 1). It was discovered by Dalloni (1910),
and referred to in a number of subsequent publications
(Hup, 1954; Souquet, 1967). The ‘niveau rouge’ was the
subject of a multidisciplinary paper by Mongin et al.
(1983), to which reference should be made for details of
the regional stratigraphic context, and the micro- and
macrofaunas of the sequence. The “niveau rouge” rests on
a hardground at the top of the Grés de Turbon, and is over-
lain by the Marnes de Sopeira. The former is dated as late
Albian. Ammonites recorded from above the base the lat-
ter indicate both Lower and lower Middle Cenomanian
[Mantelliceras mantelli (J. Sowerby, 1814) and Turrilites
costatus Lamarck, 1801].

Thomel (in Mongin et al., 1983, p. 52) recognised four
principal groups within the ammonite assemblage [rom
the “niveau rouge”:
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1. Species characteristic of the dispar Zone, which he
referred to the “Vraconnien supérieur”: Anisoceras perar-
matum Pictet, 1847, Ostlingoceras puzosianum (d’Orbigny,
1842), Stoliczkaia dispar (d’Orbigny, 1841) etc.

2. Genera generally recorded from older levels: a
Faraudiella indicating the “Vraconnien inférieur” and a
Melchiorites, a genus generally regarded as Aptian.

3. Species that range through the Upper Albian and
Lower Cenomanian; Phylloceras ( Hypophylloceras) sere-
sitense (Pervinquiere, 1907), Phyllopachyceras baborense
(Coquand, 1862), Zelandites dozei (Fallot, 1885), and
Tetragonites rectangularis Wiedmann, 1962a.

4. Species with Cenomanian affinities, or considered to
have such affinities: Mantelliceras (Submantelliceras) mart-
impreyi (Coquand, 1862) and Hyphoplites falcatus (Man-
tell, 1822).

To explain this apparent faunal mélange, Thomel sug-
gested two alternative hypotheses:

a. The presence of two distinct palaeontological
“niveaux”, the one “Vraconnien supérieur”, the other
“Cénomanien inférieur (basal)”. Thomel thought this hy-
pothesis unlikely, because of the uniform preservation of
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Text-fig. 1. Locality map. The Selva de Bonansa lies two kilometres
southwest of the village of Bonansa

the material. He also noted the absence of the genus
Schloenbachia from the fauna, pointing out that “I’appari-
tion [of Schloenbachia] date, de fagon certaine, le début
du Cénomanien”.

b. The existence of a unique “niveau d’age Vraconnien
supérieur”. His discussion of this interpretation merits
quotation in full: “La présence d’espéces a repartition
stratigraphique plus vaste ne doit pas surprendre car ce
phénomeéne s’observe également, au méme niveau dans le
Sud-Est de la France. Par d’ailleurs, il faut exclure ’idée
d’un remaniement, au cours du Cénomanien inférieur, de
dépbts vraconniens car les fossiles de la zone a Dispar, trés
abondants statistiquement, sont d’une parfaite conserva-
tion. On ne peut souscrire a I’hypothése de Hupé (1954)
pour qui (p. 205—206): ces couches rouges représentent
un faciés de transgression du Cénomanien, avec lessivage
de surfaces antérieurement rubéfiées et remaniement local
des fossils albiens et vraconniens”.

In their conclusions, Mongin et al. (1983, p. 59)
concluded that, “le gisement de la Selva de Bonansa est
I’'un des rares gisements du Vraconnien supérieur (zone
a Dispar) qui ait fourni autant d’espéces de fossiles... et,
surtout, d’apporter des preuves sur I’apparition au Vracon-
nien de certaines taxons tel M. (S.) martimpreyi ou H. fal-
catus jusqu’alors réputés comme exclusivement Cénoma-
niens.”

We describe and illustrate the ammonites from the
“niveau rouge” of the Selva de Bonansa below and
reinterpret the age of the assemblage on the basis of this
revision.

The ammonite succession across
the Albian-Cenomanian boundary

The upper Upper Albian ammonite zonal sequence
recognised here is that developed by Kennedy and Latil
(2007). That for the Lower Cenomanian is from Wright,
Kennedy and Hancock in Wright and Kennedy (1984):

(youngest)

Mantelliceras dixoni Zone
Mantelliceras mantelli Zone
Arrhaphoceras (Praeschloenbachia) briacensis Zone
Mortoniceras (Subschloenbachia) perinflatum Zone
Mortoniceras (Subschloenbachia) rostratum Zone
Mortoniceras (Mortoniceras) fallax Zone
(oldest)

The mantelli Zone is subdivided into a lower Neo-
stlingoceras carcitanense Subzone and an upper Man-
telliceras saxbii Subzone. The fallax to briacensis Zones
correspond to the classic Stoliczkaia (Stoliczkaia) dispar
Zone of authors.

The Global Stratotype Section and Point for the base
of the Cenomanian Stage is defined as the first appearance
of the planktonic foraminiferan Rotalipora globotrunca-
noides Sigal, 1948, 36 m below the top of the Marnes
Bleues Formation on the south side of Mont Risou, east of
Rosans, Haute-Alpes, France (Kennedy et al., 2004). This
section yields a succession of ammonite faunas that ex-
tends across the Albian-Cenomanian boundary (Gale et
al., 1996; work in progress) that show that the boundary
level defined by planktonic foraminifera lies within the
briacensis Zone, and that the base of the mantelli Zone
lies 6 metres above the boundary, and is marked by the
lowest occurrence of ammonite species such as Mantel-
liceras mantelli (J. Sowerby, 1814), Hyphoplites falcatus
(Mantell, 1822) and Neostlingoceras carcitanense (Math-
eron, 1842).

The stratigraphic position of the ammonite assemblage
from the “niveau rouge” of the selva de bonansa

A re-assessment of the analysis of the ammonite fauna
of the “niveau rouge” by Thomel (in Mongin et al., 1983)
can be made on the basis of new evidence on upper Upper
Albian ammonite distributions in the expanded succes-
sions in southeast France described by Gale et al. (1996)
and Kennedy and Latil (2007), and a taxonomic revision
of the surviving ammonites.

Thomel’s group (1) are ammonites regarded by him as
characteristic of the “Vraconnien supérieur” zone a Dis-
par. In terms of the revised stratigraphy and nomenclature
used here, the majority of the taxa present either occur in,
or are restricted to, the perinflatum Zone: Discohoplites
subfalcatus (Semenov, 1899), Hyphoplites falcatus aurora
Wright et Wright, 1949, Hyphoplites campichei Spath,
1925a, Mortoniceras (Subschloenbachia) cf. perinflatum
(Spath, 1922b), Sroliczkaia (Stoliczkaia) clavigera Neu-
mayr, 1875, Anisoceras perarmatum Pictet et Campiche,
1861, Idiohamites elegantulus Spath, 1939, Hamites venetz-
ianus Pictet, 1847, Hamites virgulatus Brongniart, 1822,
Lechites (L.) gaudini (Pictet et Campiche, 1861), Lechites
(L.) moreti Breistroffer, 1936, Mariella (M.) bergeri
(Brongniart, 1822) and Ostlingoceras (0.} puzosianum
(d’Orbigny, 1842).

The two ammonite species of Thomel’s group (2) were
regarded as representatives of taxa characteristic of lower
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levels in the sequence. The Faraudiella afl. sexangulata
(Seeley, 1865) of Thomel is illustrated here as pl. 4, figs
1—3. It has a single row of ventrolateral tubercles, lacks a
siphonal row and reaches maturity at a small size. It is in-
terpreted as a previously undescribed, dwarf species of
Stoliczkaia. A unique individual, it is not age diagnostic
beyond upper Upper Albian. The Melchiorites sp. of
Thomel is illustrated here as pl. 2, figs 13—15. It is reinter-
preted as a Puzosia ( Puzosia) comparable to P. (P.) petkovi
Wiedmann et Dieni, 1968. This species (or subspecies: see
Marcinowski and Wiedmann, 1990) is known from the
highly condensed Albian of Wielka Réwien in Poland, the
condensed Upper Albian of Sardinia, and, possibly, the
Upper Albian of Serbia. These two specimens cannot be
used to demonstrate the presence of pre-perinflatum Zone
material in the “niveau rouge”.

Thomel’s group (3) comprises long-ranging species
that span the Albian-Cenomanian boundary: here we
would place the following: Phylloceras (Hypophylloceras)
seresitense Pervinquiere, 1907, Tefragonites rectangularis
rectangularis Wiedmann, 1962a, Desmoceras (D.) lati-
dorstum (Michelin, 1838) and Puzosia (P.) mayoriana
(d’Orbigny, 1841).

Thomel’s group (4) is of the greatest interest: species
he regarded as having Cenomanian affinities, or consid-
ered to have such affinities. The most important of these is
Mantelliceras (Submantelliceras) martimpreyi (Coquand,
1862) of Thomel. Ammonites martimpreyi Coquand, 1862,
was discussed at length by Kennedy and Hancock (1971),
who designated a lectotype of the species, and demon-
strated it to be a synonym of Mantrelliceras saxbii (Sharpe,
1857) of the Lower Cenomanian. Specimens he referred
to M. (S.) martimpreyi are the commonest ammonites
amongst the material studied by Thomel; the eleven speci-
mens he recorded make up 16,2% of the collection,
A specimen from the ‘niveau rouge’ was figured by him in
1980 (fig. 291). By 1972, Thomel concluded that M. mart-
impreyi was a junior synonym of Mantelliceras saxbii
(Sharpe, 1857), and figured specimens, identified as sax-
bii, from the ‘Vraconnien Supérieur’ of Basses-Alpes in
southeast France (1972, p. 16 (pars), pl. 1, figs 8—12).
The figured specimens, together with material in the Tou-
louse collections identified as martimpreyi, are all reidenti-
fied here as Sroliczkaia (Stoliczkaia) clavigera Neumayr,
1875. The first occurrence of this species in the expanded
sucessions of southeast France is in the M. (S.) rostratum
Zone, in the Montlaux section (Kennedy, Latil, 2007) It
extends through the perinflatum and briacensis zones in
the Mont Risou sections to the —32 m level (Gale et al.,
1996), that is to say it extends into the lowest 4 m of the
Lower Cenomanian as defined by the first occurrence of
Rotalipora globotruncanoides.

Evidence for the presence of briacensis Zone material
in the niveau rouge assemblage is slight, in the absence
of the index species. Stoliczkaia (Stoliczkaia) tetragona
Neumayr, 1875, is represented by two specimens. The type
occurrence in south India is poorly constrained. The speci-
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mens from Pont-de-Peille in Alpes-Maritimes, France
(Delanoy, Latil, 1988), come from a 15-centimetre con-
densed unit in which the fossils are phosphatised. The as-
semblage includes S. (S.) tetragona and A. (P.) briacensis
(Scholz, 1973), but lacks Mortoniceras (Subschloenbachia),
suggesting that ferragona occurs in the briacensis Zone,
but not that it is restricted to it. Scholz (1973, p. 126) re-
corded three specimens of what he called Paraturrilites
(Bergericeras) quadrituberculata (Bayle, 1878) from the
Selva de Bonansa, which he took as evidence for the pres-
ence of the briacensis Zone. We have not traced these
specimens.

Evidence for the presence of Cenomanian elements in
the fauna of the “niveau rouge” rests on the Hyphoplites
and Graysonites present. The following are recognised
here, and their known stratigraphic distributions given
below.

Hyphoplites falcatus aurora Wright et Wright, 1949;
upper Upper Albian perinflatum to lower Lower Cenoma-
nian mantelli Zone, carcitanense Subzone (and possibly
saxbii Subzone).

Hyphoplites falcatus cf. interpolatus Wright et Wright,
1949. H. f. aff. interpolatus is recorded from the condensed
upper Upper Albian perinflatum Zone of Sainte Croix,
Kanton Waadt, in Switzerland. There are unequivocal
records of interpolatus from the lower Lower Cenomanian
mantelli Zone, carcitanense and saxbii Subzones.

Hyphoplites campichei Spath, 1925; upper Upper Albian
perinflatum Zone to lower Lower Cenomanian mantelli
Zone, carcitanense Subzone.

Hyphoplites curvatus curvatus (Mantell, 1822); Lower
Cenomanian mantelli Zone, carcitanense Subzone to
dixoni Zone.

Hyphoplites curvatus arausionensis (Hébert et Munier-
Chalmas, 1873); Lower Cenomanian mantelli Zone, car-
citanense Subzone to dixoni Zone.

These distributions are supported by records from the
expanded Albian-Cenomanian boundary sucessions in
southeast France, and the presence of Hyphoplites curvatus
curvatus and H. c. arausionensis indicate the presence of
lower Lower Cenomanian elements in the niveau rouge
ammonite assemblage. The presence of Graysonites cf. wa-
coense (Bose, 1928) (pl. 5, figs 4—06) is of great interest.
The species is best known from Texas, where it character-
ises the second zone of the Lower Cenomanian, above the
lowest Lower Cenomanian Graysonites adkinsi Zone. The
adkinsi Zone is to be correlated, in whole or in part, with
the carcitanense Zone of the mantelli Zone of the Euro-
pean sequence (Kennedy et al., 2005). If correctly identi-
fied, this specimen is the youngest ammonite in the fauna
of the niveau rouge. Thomel (in Mongin et al., 1983,
p. 55) noted the absence of Schloenbachia from the fauna
of the niveau rouge, “dont I’apparition date de fagon cer-
taine, le début du Cénomanien”. The absence of Schloen-
bachia from the ‘niveau rouge’ is, however, the result of
palaeobiogeographic rather than stratigraphic factors.
Northern Spain lies outside the known geographic range
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of Schloenbachia (Juignet, Kennedy, 1976, fig. 20;
Kennedy, Cobban, 1976), which follows that of the Albian
Hoplitid Province of Owen (1971). The palacobiogeo-
graphic exceptions amongst the hoplitids that extends be-
yond the province are Hyphoplites, which is known from
Israel (Avnimelech, 1965), Tunisia (OUM collections)
and northern Spain, and Discohoplites, which is known
from northern Spain (Lopéz-Horgue et al., 1999; herein).

In conclusion, the ammonite assemblage from the
niveau rouge of the Selva de Bonansa contains no ele-
ments that indicate a pre-perinflatum Zone horizon. Most
of the species present are either restricted to the perinfla-
tum Zone or appear below and range up into the upper-
most Albian to lowest Cenomanian briacensis Zone or the
lower Lower Cenomanian mantelli Zone. There is slight
evidence for the presence of the briacensis Zone in the
form of . (S.) tetragona, and unequivocal evidence, in the
form of Hyphoplites falcatus falcatus and H. f. aurausionen-
sis, for the carcitanense Subzone of the mantelli Zone.
The single fragment of Graysonites cf. wacoense confirms
the presence of lower Lower Cenomanian elements in the
fauna, and may be slightly younger still. The ammonite
fauna of the “niveau rouge” thus indicates 2 minimum in-
terval that spans part or all of the upper Upper Albian
perinflatum Zone to part or all of the lower, carcitanense
Subzone of the lower Lower Cenomanian mantelli Zone.
The ammonite fauna of the niveau rouge is thus that of a
classic condensed deposit.

Repositories of specimens

The following abbreviations are used to indicate the
repositories of specimens cited in the text:

BMNH: The Natural History Museum, London.

BGS GSM: British Geological Survey, Keyworth, Not-
tinghamshire (BGS), including the collections of the Ge-
ological Museum (GSM).

MGSB: Museo Geoldgico del Seminario de Barcelona.

OUM: Oxford University Museum of Natural History.

SMC: The Sedgwick Museum, Cambridge.

UPST: Collections of the Université Paul Sabatier Tou-
louse 111.

Conventions

Dimensions are given in millimetres: D — diameter;
Wb — whorl breadth; Wh — whorl height; U — umbilicus;
¢ — costal dimension; ic — intercostal dimension. Figures
in parentheses are dimensions as a percentage of the
diameter. The suture terminology is that of Korn et al.
(2003). E — external lobe; A — adventive lobe (the lateral
lobe, L, of Kullmann and Wiedmann, 1970); U — umbilical
lobe; | — internal lobe.

Systematic palaeontology (W.J.K.)

Order Ammonoidea von Zittel, 1884

Suborder Phylloceratina Arkell, 1950 _
Superfamily Phylloceratoidea von Zittel, 1884

FFamily Phylloceratidae von Zittel, 1884
Subfamily Phylloceratinae von Zittel, 1884
Genus Phylloceras Suess, 1866
Type species — Ammonites heterophyllus J. Sowerby, p.
119, pl. 226, by monotypy.

Subgenus Hypophylloceras Salfeld, 1924
Type species — Phylloceras onoense Stanton, 1895, p.
74, by monotypy.

Phylloceras (Hypophylloceras) seresitense
Pervinquiére, 1907
Pl. 1, figs 13—23

Phylloceras velledae var. seresitense: Pervinquiére, 1907,
p. 52.

Phylloceras (Hypophylloceras) seresitense seresitense:
Wright, Kennedy, 1984, p. 38, pl. 1, figs 1, 2 (with synony-
my); Kennedy, 1994, p. 216, pl. 2, figs 1—4, 16, 17,
Kennedy in Gale et al., 1996, p. 544, text-figs 10g, 12a—e,
i,j, k, n,o.

Hyporbulites seresitensis: Joly, 2000, p. 164, pl. 39, figs
13—15; text-figs 389—394 (with additional synonymy).

Phylloceras seresitense: Szives, 2007, p. 93, pl. 14, figs 1, 2.

Types. As pointed out by Kennedy (1994), the lecto-
type designation by Wiedmann (1964, p. 222) is invalid,
although accepted by Joly (2000). The species is based on
some twenty syntypes from the “Vraconnien” of Henchir
oum el Aboub (Roman Seresita) and a number of other
localities in Tunisia. Wiedmann designated the original of
Pervinquiére (1910, pl. 1 (10), fig. 1), as lectotype; this
specimen is from the Cenomanian of Berrouaghia in
Algeria, and is not part of the type series.

Material. UPSTS52, 53, 54, 54a, MGSB20061.

Description and discussion.f ns Specimens are nuclei
that range from an estimated 28—58 mm in diameter. A
conservative taxonomic approach to this well-known spe-
cies is adopted here. See Joly (2000) for an alternative
view.

Occurrence. The species ranges from Upper Aptian to
Cenomanian. The geographic range extends from southem
France to Hungary, Algeria, Tunisia, the Balearic Islands,
Angola, KwaZulu in South Africa, Madagascar, south India,
Japan, Alaska and California. “Niveau rouge” of the Selva
de Bonansa, northern Spain.

Suborder Lytoceratina Hyatt, 1889
Superfamily Tetragonitoidea Hyatt, 1900
Family Tetragonitidae Hyatt, 1900
Genus and subgenus Tetragonites Kossmat, 1895

Plate 1. Figs 1—12 — Zelandites europae Wright et Kennedy, 1984; 1—3 — UPST24; 4—6 — UPSTI153; 7—9 — UPST148; 10—12 — UPSTI2.

Figs 13—23 — Phylloceras (Hypophylloceras ) seresitense Pervinquiére, 1907: 13, 14 — UPST54a; 15—17 — UPST53; 18, 19 — UPSTS4; 20, 21 —

MGSB20061; 22, 23 — UPSTS2. All specimens are from the “niveau rouge” of the Selva de Bonansa, Huesca Province, northern Spain. Figs 1—12,
15—17 are x1; Figs 13, 14, 18—23 are x2
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Type species — Ammonites timotheanus Pictet, 1847,
p. 295, pl. 2, fig. 6; pl. 3, figs 1, 2, by original designation.

Tetragonites (Tetragonites) rectangularis rectangularis
Wiedmann, 1962
Pl. 2, figs 3—5

Tetragonites rectangularis. Wiedmann, 1962a, p. 178,
pl. 14, fig. 3; text-fig. 39 (with synonymy); Thomel, 1987,
p. 15, pl. 1, figs 2—4; pl. 2, figs 2—4; pl. 4, figs 4—6; pl. 5,
figs 3—5; Marcinowski, Wiedmann, 1990, p. 30, pl. 1,
fig. 11; text-fig. 16; Thomel, 1992, pl. 18, figs 911, 15—17,
21—23; Delamette et al., 1997, pl. 22, fig. 9; pl. 40, fig. 6.

Tetragonites rectangularis rectangularis. Wiedmann,
1973, p. 596, pl. 1, fig. 1; pl. 4, fig. 2; pl. 7, figs 1, 2, 9 (with
additional synonymy).

Tetragonites cf. rectangularis: Kennedy in Gale et al.,
1996, p. 546, text-figs 11a—c, 121, 13h.

Holotype. By original designation, is a specimen in the
Muséum d’Histoire naturelle de Genéve, figured by Wied-
mann (1962a, pl. 14, fig. 3; text-fig. 39; Wiedmann, 1973,
pl. 4, fig. 2), from the condensed Albian of Mont Saxon-
net, Savoie, France.

Material. MGSB67071.

Dimensions, mm.

D Wb Wh Wb:Wh U

MGSB67071(26,2 (100)| 13,6 (51,9)|11,5(43,9)| 1,2 |7,7(29,3)

Description. Coiling is involute, the umbilicus compris-
ing 29,3% of the diameter, of moderate depth, with a ver-
tical, feebly convex wall and broadly rounded umbilical
shoulder. The whorl section is depressed, rounded-trape-
zoidal, with a whorl breadth to height ratio of 1,2, the
greatest breadth just outside the umbilical shoulder. The
flanks are convergent and feebly convex, the venter broad
and very feebly convex. Constrictions are very prominent
on the internal mould (pl. 2, fig. 4), but subdued on the
surface of the replaced shell. They are very strongly pror-
siradiate, deep and straight on the inner and middle flank,
weakening on the outer flank and venter, convex across the
ventrolateral shoulder and effaced over the venter.

Discussion. The specimen is smaller than the holotype,
corresponding to the inner whorls and adapical 120° sec-
tor of the outer whorl of that specimen. A second individ-
ual, MGSB67074 (pl. 2, figs 1, 2) may also belong here,
but a coating of iron oxides obscures details of the surface.
The dimensions are as follows D: 27,6 (100); Wb: 13,3
(48,1); Wh: 12,2 (44,2); Wb;Wh: 1,09; U:7,2 (26,1). It is
referred to as 7. cf. rectangularis. This species was dis-
cussed at length by Wiedmann (1962b, b, 1973), to whom
reference should be made.

Occurrence. Lower Albian of Mallorca and southern
Spain. Middle and Upper Albian of southern France. Up-
per Albian of Sardinia and Madagascar. *“Niveau rouge” of
the Selva de Bonansa, Huesca Province, northern Spain.

Family Gaudryceratidae Spath, 1927b
Genus Zelandites Marshall, 1926

Type species — Zelandites kaiparaensis Marshall, 1926,
p. 147, pl. 19, fig. 9; pl. 31, fig. 12, by original designation.

Zelandites europae Wright et Kennedy, 1984
Pl 1, figs 1—12; text-figs 2, 3

Text-fig. 2. Whorl section of Zelandites europae
Wright et Kennedy, 1984, from UPST 148

Zelandites europae. Wright,
Kennedy, 1984, p. 53, pl. 2, figs 5—7,
9; text-figs 1d, h; Kennedy, 1994, p.
219, pl. 3, figs 1—3.

Holotype is BMNH C83566, from
the lower Lower Cenomanian mantelli
Zone, carcitanense Subzone fauna of
the Glauconitic Marl of Rocken End,
Isle of Wight, U.K. Paratype BGS
GSM 31579 is from the Cenomanian
Lower Chalk of Dorking, Surrey, U.K.
Paratype BMNH C37280 is from
Warminster, Wiltshire, U.K., mantelli
Zone, carcitanense Subzone inferred.
Paratype BMNH C25657 is from the
Lower Cenomanian fauna of Bed A2 of
the Cenomanian Limestone, Bindon
Landslips, Devon, U.K. Paratype OUM KZ16159 is from
the Lower to Middle Cenomanian fauna of the Banc des
Lombards, Cassis, Bouches-du-Rhone, France.

Matrerial. UPSTI12, 24, 148, 153.

Dimensions, mm.

10 mm

D Wb Wh Wb:Wh U
UPST148 | 33,4(100) | 9,8 (29,3) [ 14,2(42,5)| 0,69 }10,7(32)
UPSTI53 | 39,2 (100) | 12,6 (32,1)| 17,3 (44.1) | 0,73 — (=)

Description. Specimens range from 33 to 38 mm in
diameter, with a larger fragment, UPST24 (pl. 1, figs 1 —3)
still septate at a whorl heigh of 21,2 mm, corresponding to
an estimated diameter of 68 mm. Coiling is involute, with
an estimated 60% of the previous whorl covered. The um-
bilicus comprises a third of the diameter, and is shallow, the
umbilical wall flattened and outward inclined. The whorl
section is compressed ovoid, the greatest breadih below

Plate 2. Figs 1, 2 — Tetragonites ( Tetragonites) cf. rectangularis Wiedmann, 1962a. MGSB67074. Figs 3—5 — Terragonites ( Tetragonites) recrangularis

rectangularis Wiedmann, 1962a, MGSB67071. Figs 8—18 — Puzosia (Puzosia) cf. petkovi Wiedmann et Dieni, 1968: 8—11 — UPST63:

12 — MGSB67072; 13—15 — UPST 76, the origina! of Melchiorites sp. of Thomel in Mongin et al., 1983; 16—[18 — MGSB20066. Figs 6. 7.

19—28 — Desmoceras (Desmoceras) latidorsarum (Michelin, 1838): 6, 7 — MGSB20153; 19, 20 — UPSTI136; 21—23 — UPSTI132; 24—26 —

UPSTI0; 27, 28 — UPST6S. All specimens are from the “niveau rouge™ of the Selva de Bonansa, Huesca Province, northern Spain. Figs 1| —26
are x1; figs 27, 28 are x2



BI0JI. MOCK. O-BA HCITBITATEJIEH ITPHPOABI. OTA. FEOQJL. 2009. T. 84, Bbl1]. 2

45

10 cm

23 MOMI, Gronnevers reoloruueckuit, Boin, 2

Plate 2

AT e,




46 BIOJI. MOCK. O-BA HCITBITATEJEH MMPHPOAbIL. OTA. FEOJ. 2009. T. 84, BbIII. 2

mid-flank, the outer flanks converging to the narrowly
rounded venter. Where replaced shell is preserved, it is
very finely lirate, as best seen in UPST148, albeit invisible
to the naked eye (text-fig. 3, A). The lirae and growth lines
are concave on the umbilical wall, convex across the um-
bilical shoulder, concave on the flanks, projected forwards
across the ventrolateral shoulders and crossing the narrow
venter in a convex peak. The innermost whorls lack any
obvious indication of constrictions, but UPST148 has a
trace of a constriction on the penultimate whorl, and two
very feeble, collar-like ribs on the surface of the replaced
shell on the outer whorl at a whorl height of approximately
10 mm that may indicate the presence of constrictions on
the internal mould (text-fig. 3A). The ribs parallel the lirae.
The largest fragment, UPST24, has a whorl breadth to
height ratio of 0,72.

Discussion. Wright and Kennedy (1984, p. 33, pl. 2,
figs 5—7, 9; text-fig. 1d, h) discussed the differences
between Z. europae and other species referred to the genus,
and commented on the problem of specific distinction in
the absence of variation series. They separated it from Z
dozei (Fallot, 1885) (p. 235, pl. 41, fig. 3) mainly on the
presence of distinct constrictions to a diameter of 25 mm
in Z. dozei, and their virtual absence in Z. europae (text-
fig. 3, A—C) , on which basis the present specimens are
referred to the latter species.

Occurrence. Lower Lower Cenomanian mantelli Zone
of southern England. Condensed Lower to Middle Ceno-

manian of Cassis, Bouches-du-Rhéne, France. “Niveau
rouge” of the Selva de Bonansa, Huesca Province, northern
Spain.

Suborder Ammonitina Hyatt, 1889
Superfamily Desmoceratoidea von Zittel, 1895
Family Desmoceratidae von Zittel, 18935
Subfamily Desmoceratinae von Zittel, 1895
Genus and subgenus Desmoceras von Zittel, 1884

Type species — Ammonites latidorsatus Michelin, 1838,
p. 101, pl. 12, fig. 9, by subsequent designation of Béhm
(1895).

Desmoceras ( Desmoceras) latidorsatum (Michelin, 1838)
Pl. 2, figs 6, 7, 19—28; pl. 8, figs 21—23; text-fig. 4

Ammonites latidorsatus: Michelin, 1838, p.101, pl.12,
fig. 9.

Desmoceras ( Desmoceras) latidorsatum:Wiedmann, Dieni,
1968, p.131, pl. 2, figs 2, 6—13, text-fig. 81 (with synonymy);
Marcinowski, Wiedmann, 1990, p. 62, pl. 7, figs 2, 3 (with
synonymy); Kennedy in Gale et al., 1996, p. 551, text-figs
11h—j; 13d, o; Kawabe, Haggart, 2003, p. 315, figs 3—5;
Kennedy, Latil, 2007, p. 458, pl. 2, fig. 1; pl. 6, figs 2, 3;
text-fig. 4; Szives, 2007, p. 98, pl. 3, fig. 25; pl. 14, fig. 10;
pl. 19, figs 3, 4; pl. 26, figs 1, 2; pl. 28, fig. 6.

Desmoceras latidorsatum: Delamette et al., 1997, pl. 13,
fig. 8; pl. 18, fig. 1; Arkadiev et al., 2000, p. 107, pl. 9,
figs 3—35; Joly in Gauthier, 2006, p. 97, pl. 53, figs 1, 2.

10 mm

| )

Text-fig. 3. Zelandites europae Wright et Kennedy, 1984. A — UPST148; B, C — UPST 12
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Text-fig. 4. Partial external suture of Desmoceras ( Desmoceras) latidorsatum (Michelin, 1838), from UPST 132

Holotype. By monotypy (now lost), is the original of
Michelin (1838, p.101, pl. 12, fig. 9) from the Albian
Gault Clay of Aube, France. Joly in Gauthier (2006, p. 97,
pl. 3, fig. 1) designated neotype a specimen in the Labora-
toire de Paléontologie of the Muséum National d’Histoire
Naturelle, Paris, no. B46095, ex d’Orbigny Collection
5773-Bl; it is from the condensed Albian of Escragnolles,
Var, France.

Matrerial. MGSB20153, UPST10, 65, 133—139.

Dimensions, mm.

D Wb Wh Wb:Wh U
UPSTI32 [37.2(100)] 22,8 (61,3) | 20.1 (54,0) 1,13 — (=)
MGSB20153]44.8 (100)| 26.2 (58,4) | 25.8 (57.6) 1.02 — (=)

Discussion. There are several recent comprehensive ac-
counts of this species (notably Wiedmann and Dieni,
1968; Cooper and Kennedy, 1979). Juveniles show wide
intraspecific variation, and a number of subspecies/varie-
ties have been introduced in addition to the typical form.
It is convenient to use the following names to describe in-
dividuals, based on variations in whorl section and the
presence/absence of constrictions: forma complanata Jacob,
1907 (p. 38, pl.14 (4), fig. 10; pl. 15 (9), fig. 2); forma media
Jacob, 1907 (p. 37, pl. 16 (4), fig. 14); forma inflata Breis-
troffer, 1933, p. 193 (as nomen novum for var a Kossmat,
as emended by Jacob, 1907, p. 35, pl. 14 (4), fig. 13; forma
perinflata Cooper et Kennedy, 1979 (p. 237, figs 37, 38,
39d—1).

The present specimens correspond to the typical form,
and transitions to forma inflata. Most retain replaced
shell, and none show constrictions. They closely resemble
the material recently figured by Arkadiev et al. (2000, pl. 9,
figs 4, 5), particularly in the configuration of the suture
line (text-fig. 4).

Occurrence. Middle Albian to Upper Cenomanian,
southern England, southern France, southern Germany,
Switzerland, Hungary, Serbia, Poland, Spain, Sardinia,
Crimeda, Mozambique, Angola, KwaZulu South Africa,
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Madagascar, south India, Japan and Venezuela. “Niveau
rouge” of the Selva de Bonansa, Huesca Province, northern
Spain.

Subfamily Puzosiinae Spath, 1922b
Genus and subgenus Puzosia Bayle, 1878

Type species — Ammonites planulatus J. de C. Sowerby,
1827, p. 134, pl. 570, fig. 5, non von Schlotheim, 1820,
p. 59; = Ammonites mayorianus d’Orbigny, 1841, p. 267,
pl. 79, figs 1—3, by subsequent designation of H. Douvill¢é
(1879, p. 91).

Puzosia (Puzosia) mayoriana (d’Orbigny, 1841)
Pl. 3, figs 32, 33, 37—40

Ammonites planulatus: J. de C. Sowerby, 1827, p. 597,
pl. 570, fig. 5 (non von Schlotheim, 1820, p. 59).

Ammonites Mayorianus. d’Orbigny, 1841, p. 267, pl. 79,
figs 1—3.

Puzosia (Puzosia) mayoriana: Wright, Kennedy, 1984,
p. 55,pl. 3figs 1, 2, 4, 6,9—12; pl4, figs 1, 2, 5—7; text-
figs la, b, 2¢, h, m; 3n—r; 4a—c (with synonymy);
Kennedy, Jolkicev, 2004, p. 372, pl. I, figs 4—6 (with
additional synonymy); Reboulet et al., 2005, text-fig. 3a;
Kennedy, Latil, 2007, p. 460, pl. 1, figs 1—6; pl. 3, fig. I;
Szives, 2007, p. 96, pl. 13, fig. 9; pl. 14, fig. 7; pl. 19, fig. §;
pl. 28, figs 8, 10, 13; Kennedy et al., 2008, p. 37, pl. 8.
figs 15, 16.

Puzosia mayoriana: Kennedy, Juignet in Gauthier,
2006, p. 96, pl. 49, fig. 4.

Lectotype. By subsequent designation of Wright & Wright
(1951, p. 35), is BMNH 9381, the original of J. de C. Sow-
erby (1827, pl. 570, fig. 5), from the Cenomanian Lower
Chalk of Hamsey, near Lewes, Sussex.

Material. MGSB20066a—b; UPST77.

Dimensions, mm.

D Wb Wh Wb:Wh U

MGSB20066a| 44,2 (100) 9.4 (21.3)] 9.6 (21.7) | 0.98 |7.0(15.8)
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Description and discussion. This species has been com-
prehensively discussed by recent authors (see synonymy).
The present material is very typical. Specimen UPST77 is
a 120° fragment of three successive whorls; the whorl
breadth to height ratio of the outer whorl is 0,9. Three
constrictions are preserved, with 20—22 fine ribs between
successive constrictions. Specimen MGSB20066a (pl. 3,
figs 37, 38) is a phragmocone with a maximum preserved
diameter of 43,8 mm. The whorl breadth to height ratio is
0,98. There are four to five strong constrictions on the outer
whorl, with up to 17 ribs between successive constrictions
at the ventrolateral shoulder. Specimen MGSB20066b
(pl. 3, fig. 40) is part of the venter of a much larger indi-
vidual with strong, even, sharp ribs that are narrower than
the interspaces and are projected over the venter in a broad
convexity.

Occurrence. Upper Albian to Upper Cenomanian, wide-
spread throughout Europe, Africa, south India and Japan.

Puzosia (Puzosia) cf. petkovi Wiedmann et Dieni, 1968
PI. 2, figs 8—18; text-fig. 5

Melchiorites sp.: Thomel, in Mongin et al., 1988, p. 31.
Material. UPST63, 76; MGSB20066, 67072

Dimensions, mm.

D Wb Wh Wb:Wh U
UPST63 [30,2 (100)| 14,5 (48,0)| 13,8 (45.6) | 1.06 | 7,7(25.4)
UPST76 [36.8(100)|15,8(42.9)| 14,4(39,1) | 1,1 |~-11,2(30,4)
MGSB20066 (37,9 (100)|18,4 (48,5){17,5 (46,20)| 1,05 (10,0 (26,40)

Description. Specimen UPST63 (pl. 2, figs 8—11) is
36,8 mm in diameter, and retains traces of replaced shell.
Coiling is evolute, the umbilicus comprising 25,4% of the
diameter, of moderate depth, with a convex wall and nar-
rowly rounded shoulder. The whorl section is slightly de-
pressed, with the greatest breadth below mid-flank, the
flanks very feebly convex, subparallel, the ventrolateral
shoulders and venter broadly rounded. There are distant
constrictions, three on the adapertural half of the outer
whorl. They are straight and prorsiradiate on the inner
flank, concave on the outer flank and cross the venter in a
convex peak. Where shell is preserved, the constrictions
are weaker, with a well-defined, narrow adapertural collar
rib. The surface of the shell is virtually smooth between
constrictions, but for delicate ventral riblets of variable
strength that follow the same course as the constrictions.

Specimen UPST76 (pl. 2, figs 13—13, the original of
Melchiorites sp. of Thomel (in Mongin et al., 1983, pp. 31,
32) consists of a 240° whorl sector, the adapertural 180° at
minimum body chamber (the remainder is encrusted in
ferruginous films,; the adapical end of the fragment is a
septal face). Coiling is very evolute, the umbilicus com-
prising an estimated 30% of the diameter. The whorl sec-
tion is slightly depressed, with the greatest breadth around
mid-flank. The flanks are feebly convex, subparallel, the
ventrolateral shoulders broadly rounded, the broad venter
flattened. Four prominent constrictions are preserved on
the fragment. They have a gently inclined adapical margin
and a much steeper adapertural margin, and are prorsira-
diate, straight on the inner and middle flanks, project for-
wards across the ventrolateral shoulders, and cross the
venter in a broad convexity. The flanks are near-smooth
between the constrictions, other than traces of growth
lines, striae and fine grooves that parallel the course of the
constrictions.

Specimen MGSB20066 (pl. 2, figs 16—18) is an inter-
nal mould 36,9 mm in diameter, with a 90° sector of body
chamber preserved. It has six to seven constrictions on the
outer whorl. The suture of this specimen is partially ex-
posed, and has deeply incised bifid saddles and trifid lobes
(text-fig. 5).

Discussion. The specimens are compared to P. (P.)
petkovi on the basis of the whorl section, form of constric-
tions, and virtual lack of ornament on the internal mould.

Occurrence. “Niveau rouge” of the Selva de Bonansa,
Huesca Province, northern Spain. The holotype of P. (P.)
petkovi is from the condensed Albian of Wielka Rowien in
the Tatra Mountains in Poland. There are also records from
the condensed Upper Albian of Sardinia, and a possible
record from Serbia. ’

Superfamily Hoplitoidea H. Douvillé, 1890
Family Hoplitidae H. Douvillé, 1890
Subfamily Hoplitinae H.Douvill¢, 1890
Genus Discohoplites Spath, 1925a

Type species — Ammonites coelonotus Seeley, 1865, p. 237,
pl. 10, fig. 2 only, by original designation of Spath (1925a,
p. 83).

Discohoplites subfalcatus (Semenov, 1899)
Pl. 3,fig. 4

Ammonites falcatus: Pictet, Campiche, 1859, non Mantell,
p. 210 (pars), pl. 27, fig. 2 only.
Hoplites subfalcatus. Semenov, 1899, p.130, pl. 5, fig. 5.

Plate 3. Figs 13, 7, 8, 28, 29 — Hyphoplites curvatus arausionensis (Hébert et Munier-Chalmas, 1875): 1—3 — MGSB67088; 7, 8 — UPST144:
28, 29 — MGSB67091. Fig. 4 — Discohoplites subfalcatus (Semenov, 1899), UPST142. Figs 5, 6 — Hyphoplites fulcatus cf. interpolatus Wright
et Wright, 1949, MGSB20062a. Figs 9, 10, 30, 31 — Hyphoplites curvatus curvatus (Mantell, 1822): 9, 10 — MGSB67083; 30, 31 — MGSB67084.
Figs 11,12, 15,16 — Hyphoplites group of falcatus (Mantell, 1822): 11, 12 — MGSB67087; 15, 16 — MGSB67090. Figs 13, 14, 21. 22 — Hyphoplites
campichei Spath, 1925a: 13, 14 — UPST143; 21,22 — MGSB20062b. Figs 17—20, 23—27 — Hyphoplites falcatus aurora Wright et Wright, 1949:
17,18 — UPST146: 19, 20 — UPST!47; 23, 24 — MGSB67086; 25—27 — MGSB67089. Figs 34—36 — Sroliczkaia (Stoliczkaia) clavigera Neumayr,
1875, MGSB67085. Figs 32, 33, 37—40 — Puzosia (Puzosia) mayoriana (d'Orbigny, 1841): 32, 33 — UPST77; 37—39 — MGSB20066a;
40 — MGSB20066b. All specimens are from the “niveau rouge” of the Selva de Bonansa, Huesca Province, northern Spain. Figs 114, 17—40
are x1; Figs 15, 16 are x2
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Text-fig. 5. Partial external suture of Puzosia (Puzosia) cf. petkovi Wiedmann et Dieni, 1968, from MGSB20066¢

Discohoplites subfalcatus: Renz, 1968, p. 23, pl. 2,
figs 1 —3; text-figs 8a, c, d; 10d (with synonymy); Kennedy
in Gale et al., 1996, p. 552, text-figs 15¢, f; 27e.

Holotype is the original of Pictet and Campiche (1859,
pl. 27, fig. 2), refigured by Renz (1968, pl. 2, fig.1), from
Sainte-Croix, Kanton Waadt, Switzerland. The original is
no. 39831 in the collections of the Musée Géologique,
Lausanne.

Material. UPST142,

Description. The specimen consists of a 17 mm long
fragment of one flank (pl. 3, fig. 4), preserved on the ob-
verse of a sliver of the body chamber. The phragmocone
fragment is ornamented by fine, crowded, falcoid ribs that
are weak and prorsiradiaté on the inner flank but strength-
en and are sharp, concave and even on the outer flank.
They sweep forwards on the venter, with no indication of
ventral clavi. The sliver of body chamber shows numerous
fine ribs arising at the umbilical seam, concave on the um-
bilical wall, strengthenng, and sweeping forwards across
the umbilical shoulder.

Discussion. The present specimen is referred to D. sub-
falcatus rather than Hyphoplites costosus Wright et Wright,
1949 (p. 484, pl. 29, fig. 7; see also Wright and Kennedy,
1984, p. 70, pl. 7, fig. 12) on the basis of the absence of
ventral clavi. Discohoplites valbonnensis valbonnensis (Hébert
et Munier-Chalmas, 1875) (see revision in Kennedy et al.,
2008, p. 41, pl. 4, figs 6—23) has much coarser ribbing,
notably on the inner flank.

Occurrence. Upper Upper Albian, perinflatum Zone,
southern England, southeast France, Switzerland, Kazak-
stan. “Niveau rouge” of the Selva de Bonansa, Husca
Province, northern Spain.

Genus Hyphoplites Spath, 1922b

Type species — Ammonites falcatus Mantell, 1822, p. 117,
pl. 21, fligs 6, 12, by original designation of Spath (1922b,
p. 110).

Hyphoplites falcatus aurora Wright et Wright, 1949
Pl. 3, figs 17—20, 23—27

Hyphoplites falcatus aurora: Wright, Wright, 1949,
p.485, pl. 29, figs 3, 9; pl. 30 fig. 5; Wright & Kennedy,
p. 67, pl. 6, figs 10, 12, 15; text-figs 7k, 9b (with synonymy).

Hyphoplites falcatus. Thomel, 1980, p. 140, fig. 280

Holotype. By original designation, is BMNH C83686, the
original of Wright and Wright (1949, p. 485, pl. 29, fig 3),
from the upper Upper Albian perinflatum [dispar] Zone
ammonite bed in the Upper Greensand at White Nothe,
Dorset. There are two paratypes, GSM37189 and SMC
B62711, from the lower Lower Cenomanian mantelli Zone,
carcitanense Subzone fauna of the Glauconitic Marl, at and
near Ventnor, Isie of Wight.

Material. MGSB67086, 67089; UPST146, 147.

Description. The best-preserved specimen is MGSB67089,
a 180° sector of adult body chamber 31,4 mm in diameter.
Coiling is involute. The umbilicus comprises 19% of the
diameter, and is shallow, with a low, flattened, outward-
inclined umbilical wall and narrowly rounded umbilical
shoulder. The whorl section is compressed, with a whorl
breadt to height ratio of 0,69, the greatest breadth just out-
side the umbilical shoulder, the inner flanks very feebly
convex, the outer flanks flattened and convergent. The
ventrolateral shoulders are very narrowly rounded in inter-
costal section. There is a prominent mid-ventral groove.
Four small, very strongly prorsiradiate umbilical bullae are
present, the one at the apertural end of the fragment much
smaller than the others. The bullae give rise to pairs of low,
broad, falcoid ribs; there are occasional short intercalate
ribs. The ribs are narrow, straight and prorsiradiate on the
inner flanks, and broad and concave on the outer flanks.
Those at the adapical end bear small, sharp, oblique ven-
tral clavi. Towards the adapertural end of the specimen,
the clavi decline, and the ventrolateral shoulders round.
This indication of maturity is accompanied by the develop-
ment of fine falcoid flank ribs that replace the coarser
ribbing on the rest of the fragment. Specimens UPST147
(pl. 3, figs 19, 20) and UPSTI146 (pl. 3, figs 17, 18) are
similar but worn specimens, 26,2 and 26,6 mm in diameter,
respectively. Specimen MGSB67086 (pl. 3, figs 23, 24)isa



larger, worn individual 34,7 mm in diameter, with subdued
ornament compared to the previous individuals, with more
shorter, intercalated ribs. It is in this respect transitional to
Hyphoplites campichei.

Discussion. The subspecies of Hyphoplites falcatus are
differentiated on the basis of the relationship between the
straight “haft” and the concave “blade” of the sickle-
shaped ribs. In H. falcatus falcatus (see revision in Wright
and Kennedy, 1984, p. 66, pl. 6, figs 11, 13; pl. 7, fig. 2;
text-figs 7e—g, 9c¢), ribs are single; in H. falcatus aurora
the ribs are mostly dichotomous, branching from the um-
bilical rib at various levels; in H. falcatus interpolatus
Wright et Wright, 1949 (see revision in Wright and
Kennedy, 1984, p. 68, pl. 6, fig. 14; pl. 7, fig. 3; text-figs.
8e, 9d) the ribs are split for most of their length, such that
sickle ‘blades’ have more than one haft or may even be
split for part of their length.

Occurrence. Upper Upper Albian, perinflatum Zone,
southern England and Switzerland; lower Lower Cenoma-
nian, carcitanense and possibly saxbii subzones of the low-
er Lower Cenomanian mantelli Zone, southern England,
France, Poland, Germany, Mangyshlak Peninsula in Ka-
zakhstan, and Kopet Dag, Turkmenistan. ‘Niveau rouge’ of
the Selva de Bonansa, Huesca Province, northern Spain.

Hyphoplites falcatus cf. interpolatus Wright et Wright, 1949
Pl. 3, figs 5, 6

Material. MGSB20062a.

Description and discussion. The specimen is an approxi-
mately 120° sector of adult body chamber. The whorl sec-
tion is compressed, with flattened convergent flanks, the
ventrolateral shoulders quite broadly rounded, the venter
flattened, with a prominent mid-ventral groove. Ornament
is of falcoid ribs, narrow and prorsiradiate on the inner
flank and broad and concave on the outer flank. The inner
flank ribs, and some of the outer flank ribs, are split, sug-
gesting reference to subspecies H. f. interpolatus.

Occurrence. “Niveau rouge” of the Selva de Bonansa,
Huesca Province, northern Spain. Elsewhere, the subspe-
cies H. f. interpolatus occurs in the lower Lower Cenoma-
nian mantelli Zone of southern England, Normandie,
Sarthe and Provence in France, Switzerland, Mangyshlak
Peninsula in Kazakhstan, and Kopet Dag, Turkmenistan.
Renz (1968, p. 27, pl. 2, fig. 14) referred a specimen from
the upper Upper Albian perinflatum Zone of Sainte-
Croix, Kanton Waadt, Switzerland to Hyphoplites falcatus
aff. interpolatus.

Hyphoplites group of H. falcatus (Mantell, 1822)
Pl 3, figs 11, 12,15, 16

Material. MGSB67087, 67090.

Dimensions, mm.

D Wb Wh Wb:Wh U
MGSB67090 | 12.8 (100) | 4,2(32,8) | 6.2(48,4) | 0,67 (3,1(24.2)
MGSB67087 9,1 13.9 0,65
at 24,2 (100} | 7.4 (30,5) | 11.9(49.1) | 0.62 {5,9(24.3)
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Description. Specimen MGSB67090 (pl. 3, figs 15,16)
is a well-preserved nucleus 12,8 mm in diameter, with re-
placed shell present. Coiling is moderately evolute; the
umbilicus comprises 24,2% of the diameter, is shallow,
with a flattened, outward-inclined wall and with a quite
narrowly rounded umbilical shoulder. The whorl section is
compressed, with flattened and convergent flanks, the
ventrolateral shoulders narrowly rounded, and the venter
flat with a prominent mid-ventral groove. Fourteen umbil-
ical bullae, varying from strong to weak, are strongly pror-
siradiate, and bear, on one flank, small mid-lateral bullae
in some cases. The ribs bifurcate at these tubercles, and
additional short ribs intercalate, to give a total of 18 or 19
ribs on the outer half whorl at the ventrolateral shoulder.
These ribs are strong and concave; all bear small ventral
clavi, elongated parallel to the mid-ventral groove.

Specimen MGSB67087 (pl. 3, fig. 11, 12) is in similar
preservation. Coiling is moderately evolute, with around
55% of the previous whorl covered. The shallow umbilicus
comprises 24,3% of the diameter. The wall is flattened and
outward-inclined, the umbilical shoulders sharp. The
whorl section is compressed, with a whorl breadth to
height ratio of 0,62—0,65, the greatest breadth just outside
the umbilical shoulder, the flanks flattened and conver-
gent, the ventrolateral shoulders very narrowly rounded,
the venter flat, with a prominent mid-ventral groove. An
estimated 12—14 strong to near-obsolete, strongly pror-
siradiate umbilical bullae are visible on the penultimate
whorl. On the outer whorl, 15—16 primary ribs, some split
into riblets, are markedly concave on the umbilical wall.
They strengthen into delicate prorsiradiate bullae that give
rise to pairs of narrow, prorsiradiate, sharp, narrow ribs on
the inner flank that flex back and are concave on the outer
flank, where they remain narrow, and are accompanied
by additional intercalated ribs. All ribs terminate in small
oblique ventral clavi.

Discussion. Specimen MGSB67090, with mid-flank tu-
bercles, presumably derived by the outward displacement
of umbilical bullae on one flank, is interpreted as a patho-
logical individual. At the greatest preserved diameter, the
ribbing begins to stabilise, with more ribs on the outer flank
than on the inner, a pattern that links it to MGSB67087.
The rib pattern of this individual corresponds to that of
H. falcatus aurora, while the development of fine inner
flank riblets at the greatest preserved diameter suggests
the specimen to be a near-complete adult microconch. It
differs from specimens in the present collection reterred to
H. f. aurora in the narrowness and sharpness of the ribbing
(compare pl. 3, fig. 11 and figs 25 and 27), hence the qual-
ified identification given here.

Occurrence. “Niveau rouge™ of the Selva de Bonansa,
Huesca Province, northern Spain.

Hyphoplites campichei Spath, 1925a
Pl. 3, figs 13, 14, 21, 22

Ammonites falcatus: Pictet, Campiche, 1859, p. 210 (pars),
pl. 271, fig. 1.
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Hyphoplites campichei: Spath, 1925a, p. 83; Wright,
Kennedy, 1984, p. 69, pl. 6, figs 2—6, 8, 9; text-figs 7j, 8a,
b, f, 9a, e (with full synonymy); Kaplan et al., 1998, p. 96
(with additional synonymy); Szives, 2007, p. 100, pl. 25,
fig. 8.

Holotype. By monotypy, is no. 39845 in the collections of
the Naturhistorisches Museum, Basel, Switzerland, figured
by Pictet & Campiche (1859, pl. 27, fig. 1) and Renz (1968,
pl. 2, fig. 7), from the upper Upper Albian perinflatum
Zone of Sainte-Croix, Kanton Waadt, Switzerland.

Material. MGSB20062b, UPST143.

Description. Specimen MGSB20062b (pl. 3, figs 21,
22) is a wholly septate half whorl 38,4 mm in diameter.
The umbilicus is small, shallow, with a feebly convex um-
bilical wall and narrowly rounded umbilical shoulder. The
whorl section is very compressed, with a whorl breadth to
height ratio of 0,55. The greatest breadth is just outside the
umbilical shoulder. The flanks are very feebly convex, and
converge to the very narrowly rounded ventrolateral shoul-
ders and narrow venter. There is a prominent mid-ventral
groove. Seven primary ribs arise at the umbilical seam, and
are concave, sweeping forwards and strengthening over the
umbilical shoulder. There are faint, straight distant pror-
siradiate ribs on the inner flanks, which branch, flex back,
broaden and are concave on the outer flanks. They branch
a second time, into fine riblets, on the outermost flank,
where additional fine riblets intercalate. All of the riblets
strengthen and sweep forwards over the ventrolateral
shoulder, to form an acute chevron, interrupted by the
mid-ventral groove. Specimen UPST143 (pl. 3, figs 13,
14) is a smaller whorl fragment with a maximum preserved
whorl height of 18,5 mm. The ornament is basically the
same, but with the falcoid main ribs better developed.

Discussion. See Wright and Kennedy (1984) for a com-
prehensive discussion of this species.

Occurrence. The species ranges from the upper Upper
Albian perinflatum Zone to the carcitanense Subzone of
the lower Lower Cenomanian mantelli Zone. There are
records from the Upper Albian of southern England, SE
France and Switzerland, and the Lower Cenomanian of
southern England, Normandie, Sarthe and Provence in
France, Germany Poland, Transcaspia and Kopet Dag in
Turkmenistan. Added to these is the present record, from
the “niveau rouge” of the Selva de Bonansa, Huesca Prov-
ince, northern Spain.

Hyphoplites curvatus curvatus (Mantell, 1822)
Pl. 3, figs 9, 10, 30, 31

Ammonites curvatus. Mantell, 1822, p. 118, pl. 21, fig. 18.

Hyphoplites curvatus curvatus: Wright, Kennedy, 1984,
p.71,pl. 7, figs. 1, 5,6, 8—10; pl. 8, figs. 2, 4, 8, 10, 12, 14;
text-ligs. 6f—1, 9f—h (with full synonymy); Kaplan et al.,
1998, p. 100 (with additional synonymy); Gale et al.,
1999, pl. 2, figs 23, 24.

Holotype. By monotypy, BMNH 5739, from the Lower
Cenomanian Chalk Marl of Hamsey, near Lewes, Sussex,
the original of Mantell (1822, p. 118, pl. 21, fig. 18), re-
figured by Wright & Kennedy (1984, pl. 7, fig. 6).

Material. MGSB67083-4.

Description. Specimen MGSB67083 (pl. 3, figs 9, 10) is
just under half a septate whorl with an estimated original
diameter of 27 mm. Coiling appears to have been moder-
ately evolute. The whorl is depressed trapezoidal in inter-
costal section. Two very strong, subspinose umbilical tu-
bercles are succeeded by a much weaker one. The
tubercles give rise to narrow falcoid ribs while two or three
fine, non-tuberculate ribs separate the tuberculate ones.
There are an estimated five or six strong, oblique ventrola-
teral tubercles. At the adapical end, a strong node is in fact
made up of partially fused inner and outer ventolateral tu-
bercles. One or more ribs link together at the tubercles.
The tubercles give rise to narrow sharp ribs that sweep for-
wards on the venter, and link to form a ridge on either side
of the mid-ventral groove. Specimen MGSB67084 (pl. 3,
figs 30, 31) is an approximately 90° sector of the body
chamber of an adult, probably a macroconch, with a max-
imum preserved whor! height of 16,2 mm. Part of the pe-
nultimate whorl is preserved. There are six primary ribs,
two of which bear strong, subspinose umbilical tubercles.
On the outer whorl, five or six weak, variable umbilical
bullae give rise to one or more primary ribs. Additional
fine primary ribs arise either singly or in pairs at the um-
bilical shoulder. These flank ribs are of variable strength.
They are straight and prorsiradiate on the inner to middle
flank, flex back and are markedly concave on the outer
flank and project forwards over the ventrolateral shoulders.
Seven small inner ventrolateral bullae are present on the
fragment. Borne on the stronger ribs, these tubercles are
linked by narrow ribs to a similar number of tiny oblique
outer ventrolateral clavi.

Discussion. H. curvatus curvatus is characterised by
strong umbilical, inner and outer ventrolateral tubercula-
tion with numerous fine ribs linking.umbilical bullae to
ventrolateral tubercles. H. curvatus arausionensis (Hébert
et Munier-Chalmas, 1875) (p. 115 (pars), pl. 4, fig. 5 only;
see below, and revision in Wright and Kennedy, 1984, p.
72, pl. 8, figs 1, 6,7, 10, 11, 13, 15, 16; pl. 9, figs 1—14,
text-figs 71—n, 8d, 9i, j, I, m) lacks fine ribs on the phrag-
mocone, but may develop them on the body chamber. H.
curvatus pseudofalcatus (Semenov, 1899) (p. 129; see revi-
sion in Wright and Kennedy, 1984, p. 72, pl. 6, fig. 7; pl. 7,
figs. 4, 7, 11, 13; pl. 8, figs. 3, 5, 9; text-figs. 6a—e; 7Ta—d;
8c; 9k) is a compressed subspecies that lacks prominent
umbilical bullae, and has weak or no inner ventrolateral
tubercles.

Occurrence. The subspecies ranges throughout the
whole of the Lower Cenomanian, from the carcitanense
Subzone of the mantelli Zone to the dixoni Zone. The ge-
ographic distribution is southern England, France, the
“niveau rouge” of the Selva de Bonansa, Huesca Province,
northern Spain, Switzerland, Germany, Mangyshlak Pe-
ninsula in Kazakhstan, Crimea in Ukraine, Kopet Dag in
both Turkmenistan and Iran, as well as elsewhere in Iran
north of the Zagros.

Hyphoplites curvatus arausionensis (Hébert
et Munier-Chalmas, 1875)
Pl 3, figs 1-3,7, 8, 28, 29



Ammonites arausionensis: Hébert, Munier-Chalmas,
1875, p. 115 (pars), pl. 4, fig. 5 only.

Hyphoplites curvatus arausionensis: Wright, Kennedy,
1984, p. 72, pl. 8, figs 1, 6,7, 10, 11, 13, 15, 16; pl. 19, figs
1—14; text-figs 71—n, 8d, 9e, I, m (with full synonymy);
Kaplan et al., 1998, p. 100, pl. 9, figs 2, 3; pl. 13, figs 15,
16; Gale et al., 1999, pl. 2, figs 21, 22.

Lectotype. The original of Hébert and Munier-Chalmas
(1875, pl. 4, fig. 5), by subsequent designation of Wright
and Wright (1949, p. 491), an unregistered specimen in
the Sorbonne Collections, now in the Université Pierre et
Marie Curie, Paris. It is from Gacé, Orne, France.

Material. MGSB67088, 67091, UPST144.

Description. Specimen MGSB67088 (pl. 3, figs 1—3)
has an estimated diameter of 28 mm, with part of a further
90° sector of whorl partially preserved. It is septate to 23,7
mm diameter. Coiling is moderately evolute, becoming in-
creasingly so around the outer whorl, suggesting the speci-
men may perhaps be an incomplete microconch. The um-
bilicus comprises 25% of the diameter at the end of the
phragmocone, and is of moderate depth, with a feebly
convex wall and narrowly rounded umbilical shoulder. The
costal whorl section is compressed, with a whorl breadth
to height ratio of 0,69, the flanks subparallel in intercostal
section, converging on the outermost flank, the ventrola-
teral shoulders narrowly rounded, the venter flat, with a
marked mid-ventral groove, flanked by narrow undulose
ridges. On the adapical 180° sector of the outer whorl,
weak umbilical bullae give rise to pairs of low, flat, falcoid
ribs, with occasional shorter intercalated ribs. The ribs are
straight and prorsiradiate on the inner flank, and very
broad and concave on the outer flank. They terminate in
strong ventral clavi. With increasing size, the umbilical
bullae strengthen, and are subspinose; inner ventrolateral
tubecles appear, and strengthen progressively, as do the
outer ventrolateral clavi. Specimen MGSB67091 (pl. 3,
figs 28, 29) is 29,2 mm in diameter and appears to be an
adult microconch. The falcoid ribs bear umbilical bullae,
strong inner, and weaker outer ventrolateral clavi on the
adapical half of the outer whorl. On the adapertural half,
the umbilical bullae weaken, and the inner flanks are
ornamented by fine, crowded, prorsiradiate ribs, more
numerous than the flat, crescentic, outer flank ribs. The
inner ventrolateral tubercles decline and efface. Specimen
UPST144 is a 90° sector of adult body chamber with a
whorl breadth to height ratio of 0,69, the flanks flattened,
convergent, with broadly rounded ventrolateral shoulders,
the venter feebly convex with a strong mid-ventral groove
flanked by delicate sharp ridges. Ornament consists of
crowded falcoid ribs, straight and prorsiradiate on the in-
ner flank, and concave on the outer flank, where occa-
sional ribs bifurcate. The ribs become progressively finer at
the adapertural end. There is a single small conical inner
ventrolateral tubercle at the adapical end of the fragment.

Discussion. The diagnostic features of subspecies
H. c. arausionensis are the presence, on the phragmocone,
of bullate to spinate umbilical tubercles that give rise to
pairs of ribs, with occasional short intercalatories, all ribs
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bearing strong inner and outer ventrolateral clavi. This
ornament persists onto the adapical end of the aduit body
chamber; on the adapertural part the ornament weakens,
inner and outer ventrolateral tubercles merge and eventu-
ally disappear, with associated rounding of the venter,
while delicate flank ribs, resembling those of the nominate
subspecies, may appear on the flanks immediately before
the terminal aperture. Specimen MGSB67091 is thus a
rather typical individual. Specimen MGSB67088 is atypi-
cal in that there are no inner ventrolateral tubercles on
most of the phragmocone. It is interpreted as a com-
pressed variant; a rather similar individual was figured by
Wright and Kennedy (1984, pl. 9, fig. 7).

Occurrence. The subspecies ranges throughout the
Lower Cenomanian mantelli and dixoni Zones. There are
records from southern England, France, Germany, the
“niveau rouge” of the Selva de Bonansa in Huesca Province,
northern Spain, Turkmenistan, and Iran north of the Zagros.

Superfamily Acanthoceratoidea de Grossouvre, 1894
Family Brancoceratidae Spath, 1934
Subfamily Mortoniceratinae H. Douvillé, 1912
Genus Mortoniceras Meek, 1876

Type species — Ammonites vespertinus Morton, 1834, p. 40,
pl. 17, fig. 1, by original designation of Meek (1876, p. 448).

Subgenus Subschloenbachia Spath, 1921

Type species — Ammonites rostratus J. Sowerby, 1817,
p. 163, pl. 173, by original designation of Spath (1921,
p. 284).

Mortoniceras (Subschloenbachia) cf. perinflatum
(Spath, 1922b)
PL 5, figs 7, 8

Material. UPSTA48.

Description. The specimen is a fragment of a large phrag-
mocone with an estimated original diameter of 140 mm.
The whorl section appears to have been compressed poly-
gonal in costal section. Ornament consists of strong,
coarse, prorsiradiate primary ribs with umbilical and lateral
bullae, plus coarser rounded inner, and feebly clavate outer
ventrolateral tubercles. There is a strong, blunt mid-ventral
ridge.

Discussion. The presence of four rows of tubercles and
the mid-ventral ridge show this poorly preserved fragment
to be a Mortoniceras (Subschloenbachia), comparable to
M. (S.) perinflatum.

Occurrence. “Niveau rouge” of the Selva de Bonansa,
Huesca Province, northern Spain. Mortoniceras (Subschloen-
bachia) perinflatum is restricted to the upper Upper Albian
perinflatum Zone, with records from southern England,
southeast France, northern Spain, Switzerland, Hungary,
Romania, ?Crimea in Ukraine, Lesser Caucasus, Iran,
Angola, KwaZulu in South Africa, and Texas, USA.

Family Lyelliceratidae Spath, 1921
Subfamily Stoliczkaiinae Breistroffer, 1953
Genus and subgenus Sroliczkaia Neumayr, 1875
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Type species — Ammonites dispar d’Orbigny, 1841, p. 142,
pl. 45, figs 1, 2, by subsequent designation of Diener (1925,
p. 179).

Stoliczkaia (Stoliczkaia) clavigera Neumayr, 1875
PL. 3, figs 34—36; pl. 4, figs 5—23; pl. 5, figs 13

Ammonites dispar: Stoliczka, 1864, p. 85, pl. 45, fig. 1
only.

Stoliczkaia clavigera: Neumayr, 1875, p. 933.

Mantelliceras saxbii: Thomel, 1972, pl. 15 (pars), pl. 1,
figs 8,9, 10, ?12.

Submantelliceras martimpreyi: Thomel, 1980, p. 147,
fig. 291.

Stoliczkaia (Stoliczkaia) clavigera: Delanoy, Latil, 1988,
p. 755, pl. 2, figs 1, 3; pl. 5, fig. 1; Wright, Kennedy, 1994,
p. 576, figs 5b, 11k—m, q—r, 12e—h, k—n, 13a—c, 14a—c
(with full synonymy); Kennedy, Latil, 2007, p. 466, pl. 4,
fig. 1; pl. 5, figs 1—7; pl. 6, fig. 1 (with additional synony-
my); Szives, 2007, p. 105, pl. 20, fig. 1 (with additional
synonymy).

Holotype. By monotypy, is the original of Stoliczka
(1864, pl. 45, fig. 1 only), no. 191 in the collections of the
Geological Survey of India, Calcutta, and from the Utatur
Group of Moraviatoor, south India. A cast of this specimen
was figured by Delanoy and Latil (1988, pl. 5, fig. 1).

Material. MGSB67079, 67080, 67083, 67085, 67087,
UPST?2, 4, 15, 18, 22, 23, 25,45, 78, 124,125, 127, 128.

Dimensions, mm.

D Wb Wh Wb:Wh U
MGSB67083| 38,1 (100) | 16,5 (43,3) 1 19,0 (49.9)| 0,86 18.3(21.2)
MSGB67080(43,2 (100) | 16,7 (38,6) | 20,5 (47,5)| 0,81 — (=)

Description. Well-preserved specimens range from 24—
42 mm in diameter, with a single fragment of an adult
with a maximum preserved whorl height of 37 mm (pl. 5,
figs 1—3). Coiling is very involute, the umbilicus comprising
less than 10% of the diameter in juveniles. The umbilical
wall is feebly convex, the umbilical shoulder quite narrowly
rounded. The whorl section is compressed in most indi-
viduals; a few are slightly depressed (pl. 4, figs 14, 15). The
greatest breadth is just outside the umbilical shoulder. The
inner and middle flanks are feebly convex; the outer flanks
converge to broadly rounded ventrolateral shoulders, the
venter very feebly convex in intercostal section. At the
smallest diameters seen (pl. 3, figs 34-36; pl. 4, figs 3,
9—11), primary ribs arise at the umbilical seam, and
strengthen across the umbilical wall and shoulder without
developing bullae. The ribs are straight and feebly pror-
siradiate on the inner and middle flank, projecting slightly

forwards and feebly concave on the ventrolateral shoulder.
One or two ribs intercalate between successive primaries,
arising on the middle to outer flank. All ribs on the penul-
timate whorl of MGSB67085 (pl. 3, figs 34—36) bear tiny,
sharp ventral clavi; the venter between is feebly convex, and
smooth. The outer whorl of this specimen (pl. 3, fig. 34)
and others of similar size (UPST23: pl. 4, fig. 10) retain
tiny ventral tubercles, now linked across the venter by a
blunt, transverse rib. With increasing size, the tubercles
are lost, and the ventrolateral shoulders become broadly
and evenly rounded (pl. 4, figs 16, 18, 22). Specimens with
diameters of around 40 mm (pl. 4, figs 17, 21, 22) have up
to 10 primary ribs, and a total of 22 ribs per half whorl at
the ventrolateral shoulder, The largest, body chamber frag-
ment UPST78 (pl. 5, figs 1—3) has a costal whorl breadth
to height ratio of 0,71. Prorsiradiate primary ribs sweep
forwards across the inner flanks, strengthen progressively,
flexing back and convex on the outer flanks, and strong,
coarse, and transverse over the venter. One or two interca-
lated ribs arise both high and low on the flank, and
strengthen to match the primary ribs on outer flank, vent-
rolateral shoulders, and venter.

Discussion. The large, body chamber fragment is strikingly
similar to the holotype at the same diameter (Delanoy,
Latil, 1988, pl. 5, fig. 1). When compared to the other
Stoliczkaia recognised in the Selva de Bonansa fauna,
S. (28.) hispanica sp. nov. (pl. 4, figs 1—3) has a much
more compressed phragmocone, is adult at a small size
and has distinctive ventrolateral and ventral ornament on
the adapertural part of the body chamber. Juveniles (pl. 4,
figs 21—28) of S. (Lamnayella) tetragona Neumayr, 1875
(holotype refigured by Delanoy and Latil, 1988, pl. 5, fig. 2)
have a more rounded whorl section, coarser ribs, and
incipient umbilicolateral bullae.

Occurrence.Upper Uppper Albian rostratum to basal
Cenomanian briacensis Zone. Southern England, south-
east France, Selva de Bonansa, Huesca Province, and
elsewhere in northern Spain, Switzerland, Romania,
Turkmenistan, Tunisia, Japan, Texas and south India.

Stoliczkaia (?Stoliczkaia) hispanica Kennedy et Bilotte,
Sp. nov.
PL 4, figs 1-3; text-fig. 6

Holotype. Specimen UPST73, from the “niveau rouge”
of the Selva de Bonanza, Huesca Province, northern Spain.
Material. UPST73.

Dimensions, mm.

D Wb Wh Wb:Wh U
UPST73 | 36,0 (100) | 11,3(31,4) | 16,4(45,5)| 0,69 |[5.7(15.8)
at 29,2(100) | 9,2(31,5) | 16,1(55,1) | 0,57 14,2(14.3)

Plate 4. Figs 1 —4 — Stoliczkaia (? Stoliczkaia) hispanica sp. nov. The holotype, UPST73. Figs 5—23 — Stoliczkaia (Stoliczkaia) clavigera Neumayr,

1875: S — UPST25; 6, 7 — UPSTI2S; 8, 9 — UPSTI5: 10, 11 — UPST23; 12, 13 — MGSB67079; 14 — UPST2; 15, 16 — UPST 22; 17,

18 — MGSB67083; 19 — UPST45; 20, 21 — UPST4; 22, 23 — MGSB67083. Figs 24—28 — Swliczkaia (Lamnayella) tetragona Neumayr, 1875:

24—26 — MGSB20407.1; 27, 28 — UPST14. All specimens are from the “niveau rouge™ of the Selva de Bonansa, Huesca Province, northern Spain.
All figures are x|



56

BIOJI. MOCK. O-BA HCITBITATEJIEH [TPHPOAbI. OTA. TEOJL. 2009. T. 84, BbIf1. 2

10 cm

Plate 5




Diagnosis. Small for genus, phragmocone compressed,
flanks feebly convex, subparallel, with coarse flexuous pri-
mary and intercalated ribs with small ventral clavi. Clavi
lost on adapertural part of body chamber, where strength-
ening ribs are strong and concave on ventrolateral shoul-
ders, weakening and crossing the venter in a convex peak.

Description. The holotype is an adult, preserved to a
diameter of 36 mm; the diameter, when complete, is esti-
mated at 38 mm. The outer half whorl is body chamber,
the last few septa are approximated, the coiling of the
body chamber is eccentric, all features indicating the
specimen to be an adult. The coiling on the phragmocone
is very involute, the umbilicus comprising 14% or less of
the diameter, with a low, convex wall and broadly rounded
umbilical shoulder. The whorl section is very compressed,
with a whorl breadth to height ratio of 0,57, the flanks very
feebly convex, subparallel, the ventrolateral shoulders
quite narrowly rounded, the narrow venter very feebly
convex. Relatively coarse, low primary ribs, three to four
per half whorl, arise at the umbilical seam, and strengthen
across the umbilical wall and shoulder. They strengthen and
broaden across the flanks, and are prorsiradiate, feebly
flexuous, and concave on the outermost flanks. Additional
ribs intercalate both high and low on the flanks, and
strengthen to match the primaries on the outer flank,
where there are 22 ribs per half whorl. All ribs bear tiny
oblique ventral clavi. The venter is flattened to very feebly
convex. The body chamber has suffered post-mortem de-
formation, and the dimensions given above give only an
approximate indication of the original proportions. The
coiling is eccentric; the umbilical seam migrating out-
wards so that the umbilicus comes to comprise 15,8% of
the diameter, the slope of the umbilical wall declining.
Fourteen subdued ribs are preserved on the body chamber.
They consist of distant primary ribs separated by from one
to three long or short intercalated ribs. The ribs are feeble
and effaced on the inner flank, but much better developed
on the outer flank. The ventral tubercles are lost, and the ribs
sweep forwards over the ventrolateral shoulders, weaken,
and cross the venter in a broad convexity.

The suture is only moderately incised, with a large bifid
E/A, small, bifid A and A/U, (text-fig. 6).

Discussion. The present species appears to be a micro-
morph, a paedomorphic derivative of some normal-sized
Stoliczkaia. Small size, distinctive ribbing on both phragmo-
cone and body chamber distinguish it from most other spe-
cies referred to the genus. The phragmocone most closely
resembles similar-sized phragmocones of Stolizkaia (S.) ten-
uis Renz, 1968, as figured by Cooper and Kennedy (1979,
figs 47—49), but the latter grows to a much larger adult size,
with quite different body chamber ormament.

Subgenus Lamnayella Wright et Kennedy, 1978

A U2

ZJ\/

. 10 mm |

Text-fig. 6. Partial external suture of Stoliczkaia (? Stoliczkaia) hispanica
sp. nov., from the holotype, UPST73

Type species — Stoliczkaia (Lamnayella) juigneti Wright
& Kennedy, 1978, p. 398, pl. 37, figs 1—10; pl. 38, figs 1—12,
by original designation.

Stoliczkaia (Lamnayella) tetragona Neumayr, 1875
Pl. 4, figs 24—28

Ammonites dispar. Stoliczka, 1865, p. 85 (pars), pl. 45,
fig. 2 only.

Stoliczkaia tetragona: Neumayr, 1875, p. 932; Cooper,
Kennedy, 1979, text-fig. 58.

Stoliczkaia (Stoliczkaia) tetragona; Matsumoto, Inoma,
1975, p. 272, text-fig. 7.

Stoliczkaia (Lamnayella) tetragona: Wright, Kennedy,
1978, p. 396, text-fig. 3a, b; Delanoy, Latil, 1988, p. 756,
pl. 3, figs 1—3; pl. 4, figs 1—4, 6; pl. 5, fig. 2; Atabekian,
1992, p. 206, pl. 120, figs 3, 4; pl. 121, fig. 4.

Holorype. By monotypy, is the original of Stoliczka (1865,
p. 85 (pars), pl. 43, fig. 2 only), from Moraviatoor, south
India, no. 192 in the type collections of the Geological
Survey of India, Calcutta. A cast was figured by Delamette
and Latil (1988, pl. 5, fig. 2).

Material. MGSB20407.1; UPST14.

Description. Specimen MGSB20407.1 (pl. 4, figs 24—
26) is a somewhat damaged individual with an original es-
timated diameter of 45 mm. Coiling is moderately invo-
lute, with 60% of the previous whorl covered. The
umbilicus comprises 20% of the diameter, and is of mod-
erate depth, with a feebly convex, outward-inclined um-
bilical wall and broadly rounded shoulder. The whorl sec-
tion is slightly compressed, the flanks feebly convex, the
ventrolateral shoulders broadly rounded, and the broad
venter very feebly convex. Fourteen primary ribs arise at
the umbilical seam, and strengthen across the umbilical
wall and shoulder. They are straight and prorsiradiate on
the flanks. The majority are single, and strengthen mark-
edly on the inner flank, developing into an incipient bulla
in some cases. A few are very weak on the inner flank; the
ribs strengthen across the flanks, and increase by bifurca-
tion (both low and high on the flanks), and by intercala-
tion on the outer flank, to produce a total of an estimated

Plate 5. Figs 1—3 — Sroliczkaia (Stoliczkaia) clavigera Neumays, 1875, UPST78. Figs 4—6 — Graysonites cf. wacoense (Bose, 1928), UPST42.
Figs 7, 8 — Morroniceras (Subschloenbachia) cf. perinflatum (Spath, 1922b), UPST48. All specimens are from the “niveau rouge” of the Selva de
) Bonansa, Huesca Province, northern Spain. All figures are x|
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32 ribs at the ventrolateral shoulder. The ribs pass straight
over the venter, without weakening. At the adapical end of
the outer whorl, all ribs bear tiny ventrolateral tubercles;
these are lost beyond the adapical 90° sector of the whorl.
The ribbing coarsens markedly on the adapertural 90°
sector of the whorl. Specimen UPST 14 (pl. 4, figs 27, 28)
is a smaller, but essentially similar, fragment with a maxi-
mum preserved whorl height of 22 mm.

Discussion. The holotype of . (L.) tetragona is a much
larger individual than the present specimens. In his careful
description of this specimen, Matsumoto (in Matsumoto
and Inoma, 1975, p. 273) noted the presence of umbilical
bullae, the intercalation of one or two ribs between prima-
ries, and the coarsening of ornament on the outer whorl,
features shown by the present specimens, the last albeit at
a much smaller diameter. There are also close similarities
between the present specimen and the similar-sized juve-
nile figured by Delanoy and Latil (1988, pl. 4, fig. 3).
S. (L.) tetragona most closely resembles S. (L.) sanctae-
catherinae Wright et Kennedy, 1978 (p. 402, pl. 38, figs 13—
16, 22, 23; pl. 39, figs 9—11; text-fig. 4; see also Wright and
Kennedy, 1984, p. 78, pl. 16, figs 14, 15, 16?; text-fig. 11b).
The two differ in the presence, in §. (L.) sanctaecathe-
rinae, of high, thin umbilical bullae that give rise to groups
of two or three narrow prorsiradiate ribs, projected for-
wards and markedly concave on the ventrolateral shoulder.

Occurrence. Upper Upper Albian, south India, Japan, SE
France, and the “niveau rouge” of the Selva de Bonansa,
Huesca Province, northern Spain.

Family Acanthoceratidae de Grossouvre, 1894
Subfamily Mantelliceratinae Hyatt, 1903
Genus Graysonites Young, 1958

Type species — Graysonites lozoi Young, 1958, p. 172,
pl. 27, figs 1—11; text-fig. lb, c, d, f = Mantelliceras
wacoensis Bose, 1928, p. 215, pl. 5, figs 9—25; pl. 6, figs 1—4.
See Kennedy in Kennedy et al. (2005, p. 386) for a discus-
sion of the name of the species.

Graysonites cf. wacoense (Bose, 1928)
PL. 5, figs 4—6

Material. UPST42 and 123, parts of the same specimen.

Description. This partly septate fragment is crushed and
distorted, with a maximum preserved whorl height of
43 mm. The umbilical region is not preserved. The inner
flanks appear to have been flattened and subparallel, the
outer flanks convergent, the ventrolateral shoulders broadly
rounded, the narrow venter very feebly convex. Ornament
is of crowded, narrow, prorsiradiate primary ribs that
strengthen across the flanks. A faint strengthening is
present on some ribs on the outer flank, while all ribs bear
small ventral clavi. The ribs are effaced over the venter.

Discussion. This fragment stands apart from all other
specimens in the collection. The ribbing style and tuber-
culation are identical to that of the specimens of Grays-
onites wacoense figured by Kennedy in Kennedy -et al.
(2005, figs 32, 36) with which it is compared. Wiedmann
(1960a, 1964) recorded “Submantelliceras” from northern
Spain. What is presumably the same material was figured
as Graysonites sp. by Wiedmann and Kauffman (1978,
pl. 4, fig. 5), from Wiedmann’s Cenomanian | of Pantano
de Ordunte, Burgos Province. It closely resembles the
present fragment.

Occurrence. “Niveau rouge”, Selva de Bonansa, Huesca
Province, northern Spain. Graysonites wacoense is a lower
Lower Cenomanian species known from Texas, California
and Japan.

Suborder Ancyloceratina Wiedmann, 1966
Superfamily Turrilitoidea Gill, 1871
Family Anisoceratidae Hyatt, 1900
Genus Anisoceras Pictet, 1854

Type species — Hamites saussureanus Pictet in Pictet
and Roux, 1847, p. 118, pl. 13, figs | —4, by original desig-
nation (Pictet, 1854, p. 705).

Anisoceras perarmatum Pictet etCampiche, 1861
Pl. 6, figs 17—30

Anisoceras perarmatum: Pictet, Campiche, 1861, p. 65,
pl. 49, figs. 13, 6, 7; Cooper, Kennedy, 1979, p. 196,
figs 12a—h; 13c-d; 14a—c; 15¢c—f; 16b (with synonymy);
Kennedy et al., 1998, p.35, figs 30, 31, 32a—c, 33d—f, 36f
(with additional synonymy); Arkadiev et al., 2000, p. 115,
pl. 7, figs 13, 14; Kennedy, Latil, 2007, p. 468, pl. 7,
figs 1—6; pl. 10, fig. 12.

Lectotype. By subsequent designation of Renz (1968,
p. 74), is the original of Pictet and Campiche (1861, pl. 49,
fig. 1), from Sainte-Croix, Kanton Waadt, Switzerland.
The original is no. 21280 in the collections of the Musée
Géologique, Lausanne.

Material. MGSB67082, UPSTI6, 19, 20, 26, 36, 126.

Description. The early helicoid growth stages are repre-
sented by two specimens. Specimen MGSB67082 (pl. 6,
fig. 30) has a circular intercostal cross section, with a max-
imum preserved whorl height of 7,5 mm. The dorsum is
ornamented by closely spaced fine transverse ribs. These
link in groups of two or three on the dorsolateral margin,
and give rise to coarse tuberculate ribs that alternate with
single finer nontuberculate ribs. The tuberculate ribs
strengthen and coarsen across the flanks and bear coarse,
rounded, flat-topped lateral tubercles that were clearly the
bases of septate spines. A pair of riblets, borne on a broad
swelling, link to a similar ventral tubercle, the ventral tu-
bercles linked across the venter by a pair of riblets, again

Plate 6. Figs 1 —3 — Hamites virgulatus Brongniart, 1822, UPST150. Figs 4—11 — Hamitessp.: 4—6 — UPST56; 7, 8 — UPST29;9—11 — UPSTS7.

Figs 12, 13 — Hamires venetzianus Pictet, 1847. MGSB67077. Figs 14—16 — Idiohamites elegantulus Spath, 1939, MGSB67075. Figs 17—30 —

Anisocerus perarmatum Pictet et Campiche, 1861: 17, 18 — UPST26: 19, 20 — UPST126; 21—23 — UPST16; 24, 25 — UPST20; 26, 27 — UPST19;

28 — UPST36; 29 — UPST21; 30 — MGSB67082. Figs 31—44, 45 ? — Mariella (Mariella) bergeri (Brongniart, 1822) : 31 — UPST114;

32 — UPSTI006: 33 — UPSTI105; 34 — UPSTI110; 35 — UPSTI109; 36 — UPSTI102; 37 — MGSB30648a; 38 — UPST35; 39 — UPSTIO07;

40 — UPST100; 41 — UPSTI108;42 — UPST101:43 — UPST112: 44 — MGSBI19621 (see also PI. 7. fig. 8): 45 — UPST38. All specimens are [rom
the “niveau rouge” of the Selva de Bonansa, Huesca Province, northern Spain. All figures are x|1
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borne on a broad swelling. Specimen UPSTI16 (pl. 6,
figs 21—23) is a somewhat larger, worn fragment, with the
fine detail of ornament lost. Both tuberculate and nontu-
berculate ribs are present, the latter in a minority: there is
no regular alternation. Specimen UPST26 (pl. 6, figs 17,
18) has a maximum preserved whorl height of 17 mm, and
is helicoid, with weakly tuberculate and nontuberculate
ribs alternating. Specimen UPST20 (pl. 6, figs 24, 25) is
part of a straight shaft. The dorsum bears delicate crowded
ribs that link in groups of three to coarse flank ribs with
flat-topped lateral and ventral tubercles, linked by pairs of
riblets. Specimen UPST19 (pl. 6, figs 26, 27) is somewhat
larger, but comparable, as is UPST36 (pl. 6, fig. 28) inter-
preted as part of the shaft of a macroconch. Specimen
UPSTI126 (pl. 6, figs 19, 20) is interpreted as part of a
microconch. Single, nontuberculate ribs alternate with
tuberculate ribs, the tubercles linked by pairs of ribs borne
on a broad swelling. Specimen UPST21 (pl. 6, fig. 29) is
interpreted as a fragment of a macroconch. The ribbing
and tuberculation style are as in the previous specimen.

Discussion. Anisoceras perarmatum is characterised by

an ornament of predominantly tuberculate ribs. Contem-
porary Anisoceras armatum (J. Sowerby, 1817, p. 153,
pl. 168) has one or more nontuberculate ribs between the
tuberculate ones. The present matertal shows intermediate
features in the juvenile stages, although adult fragments
are of perarmatum type. The species are kept separate
here; some authors have regarded them as conspecific
(Scholz, 1979). See Kennedy ef al. (1998) and Kennedy &
Latil (2007) for recent discussions of the species.

Occurrence. Upper Uppper Albian, rostratum to briacen-
sis Zone. Southern England, France, Germany, Hungary,
Switzerland, Spain, Romania, Crimea, Lesser Caucasus,
Kopet Dag, North Africa, Nigeria, Angola, KwaZulu
South Africa, Madagascar, south India and Texas. “Niveau
rouge” ol the Selva de Bonansa, Huesca Province, northern
Spain.

Genus Idiohamites Spath, 1925

Type species — Hamites tuberculatus 1. Sowerby, 1818,
p. 30, pl. 216, figs 4, 5, by original designation (Spath,
1925¢, p. 189).

Idiohamites elegantulus Spath, 1939
Pl. 6, figs 14—16

Idiohamites elegantulus: Spath, 1939, p. 599, text-
fig. 216a—g; Kennedy, Latil, 2007, p. 470, pl. 8, figs 1—7;
pl. 9, figs 1—3, 5—8.

Idiohamites elegantulus laticostatus: Renz, 1968, p.73,
pl.11, [igs 38, 41, 42; pl.12, figs 1, 2; text-figs 25m,
26i—m.

Idiohamites recticostatus: Renz, 1968, p.71, pl. 13, figs 1, 2.

Anisoceras (ldiohamites) elegantulus. Scholz, 1969b,
p. 594, pl. 2, figs 5—10; pl. 3, fig. 5.

Idiohamites dorsetensis: Latil, 1995, p.9, fig. 1.

Holotype. By original designation, is the original of
Spath (1939, text-fig. 216a—c), BMNH C31542, from the
upper Upper Albian perinflatum [dispar] Zone ammonite
bed in the Upper Greensand of Ringstead, Dorset.

Material. MGSB67075.

Description. The specimen is a section of a slowly
expanding straight shaft 43,3 mm long. The whorl section
is compressed oval with a whor! breadth to height ratio of
0,69. The rib index is four. The ribs are near-effaced on
the dorsum, strengthen across the dorsolatereal margin,
are narrow, straight, and prorsiradiate on the flanks, and
separated by wider interspaces. They are strong and trans-
verse on the venter. Most bear feeble to near-obsolete ven-
tral tubercles, the venter tabulate between them.

Discussion. Kennedy and Latil (2007, p. 470, pl. 8,
figs 1—7; pl. 9, figs 1—3, 5—8) revised this species on the
basis of well-preserved adults. The present specimen is in-
terpreted as a distantly ribbed variant corresponding to
subspecies /aticostatus of Renz (1968, p. 73, pl. 11, figs 38,
41, 42; pl. 12, figs 1, 2; text-figs 25m, 26i—m), here re-
garded as an intraspecific variant. Idiohamites dorsetensis
Spath, 1939 (see Renz, 1968, p. 70, pl. 11, figs 39, 40;
pl. 12, figs 3, 4; text-figs 25a—d, f; 26a—b) is characterised
by having coarse tuberculate ribs separated by one or more
nontuberculate ribs throughout the known ontogeny.

Occurrence. Upper Upper Albian, rostratum and perin-
flatum Zones. Southern England, Gemany, Switzerland,
southeast France. “Niveau rouge” of the Selva de Bonansa,
northern Spain.

Family Hamitidae Gill, 1871
Genus Hamites Parkinson, 1811

Type species — Hamites attenuatus 1. Sowerby, 1814,
p. 137, pl. 61, figs 4, 5, by subsequent designation of
Diener (1925, p. 65).

Hamites venetzianus Pictet, 1847
Pl. 6, figs 12, 13

Hamites venetzianus: Pictet in Pictet and Roux, 1847,
p. 134, pl. 14, fig. 6; Kennedy, 2004, p. 892, text-figs 27b,
29g—j, I, m (with synonymy).

Holotype is the original of Pictet in Pictet and Roux
(1847, p. 134, pl. 14, fig. 6), from the Upper Albian of
Perte-du-Rhone, Ain, France.

Material. MGSB67077.

Description and discussion. The specimen is a 21 mm
long fragment with an estimated maximum whorl height
of 9 mm, partially embedded in matrix. The whorl section
is subcircular, the rib index three or four. The ribs are
coarse, effaced on the dorsum, strengthening across the
dorsolateral shoulders, prorsiradiate on the flanks, and
strong and transverse on the venter. The coarse ribbing
makes H. venetzianus distinctive, even in small fragments
like the present one. See Renz (1968) and Kennedy (2004)
for discussion.

Occurrence. Upper Upper Albian, fallax to perinflatum
Zones. Southern England, France, Switzerland, Poland
and Texas. “Niveau rouge”, Selva de Bonansa, Huesca
Province, northern Spain.

Hamites virgulatus Brongniart, 1822
Pl. 6, figs 1 —3



Hamites virgulatus: Brongniart, 1822, pl. 8, fig. 6;
Renz, 1968, p. 65, pl. 11, figs 9—11; text-fig. 23b—d (with
synonymy); Cooper, Kennedy, 1979, p. 227, figs 16f, h,
32b, c; Arkadiev et al., 2000, p. 115, pl. 7, figs 2, 3.

Hamites (Hamites) virgulatus: Wiedmann, Dieni, 1968,
p. 53, pl. 5, figs 1, 2, 10; pl. 7, figs I, 2; text-figs 21—27
(with synonymy); Scholz, 1979b, p. 392, pl. 1, figs 3, 4.

Stomohamites virgulatus. Szives, 2007, p. 112, pl. 25,
fig. 15; pl. 27, figs 4—6, 9 (with additional synonymy).

Neotype. Designated by Renz (1968, p. 65), is no. 39952
in the collections of the Museé de Lausanne, the original
of Pictet and Campiche (1861, pl. 54, fig. 6), refigured by
Renz (1968, pl. 11, fig. I1, text-fig. 23d), from Sainte-
Croix, Kanton Waadt, Switzerland.

Matrerial. UPST150.

Description. The specimen is a curved fragment of body
chamber 18,2 mm long, with a maximum preserved whorl
height of 10,2 mm. The costal whorl section is slightly
compressed, subcircular. The rib index is five. The ribs are
weak, effaced, and transverse on the dorsum. They
strengthen across the dorsolateral margin and flanks,
where they are strong, narrower than the interspaces, and
markedly prorsiradiate. They are strong and transverse
over the venter.

Discussion. This small fragment compares well with the
curved fragments figured by Renz (1968) and Wiedmann
and Dieni (1968). The latter authors place a number of the
late Albian species based on fragments into the synonymy
of H. virgulatus.

Occurrence. Upper Upper Albian, fallax to perinflatum
Zones. Southern England, France, Belgium, Switzerland,
“niveau rouge”, Selva de Bonasa, Huesca Province and
Navarra Province, Spain, Poland, Algeria, Tunisia, Ango-
la, Madagascar and Texas.

Hamites sp.
PL 6, figs4—11

Material. UPST29, 56, 57.

Description. The three fragments are all of body cham-
ber. The smallest fragment, UPST57 (pl. 6, figs 9—11) is
straight, 24,6 mm long, with a maximum preserved whorl
height of 8,1 mm, an oval whorl section and a whorl
breadth to height ratio of 0,73. The rib index is six. The
ribs are straight and feebly rursiradiate on the flanks,
transverse on the dorsum, which they cross without weak-
ening, and transverse on the venter. Specimen UPST56
(pl. 6, figs 4—6) is 26,1 mm long, with maximum pre-
served whorl height of 9,7 mm. The whorl section is com-
pressed oval, with a whorl breadth to height ratio of 0,82.
The rib index is six, the ribs feebly prorsiradiate on the
flanks, transverse and slightly effaced on the internal
mould of the dorsum, and transverse on the venter. Speci-
men UPST 29 (pl. 6, figs 7, 8) is slightly larger but other-
wise very similar.

Discussion. There are three available names for finely
ribbed upper Upper Albian to lower Lower Cenomanian
Hamites to which these specimens might be referred:
H. charpentieri Pictet, 1847 (Spath, 1941, p. 642, pl. 72,

figs 17—22; text-fig. 233), var. lineata Spath, 1941 (p. 642,
p. 644, pl. 72, figs 19, 20), afforded specific status by Renz
(1968, p. 68), and H. duplicatus Pictet et Campiche, 1861
(Wright and Kennedy, 1984, p. 298, pl. 87, figs 1, 2, 7, §,
10; pl. 88, figs 2, 4). Separation of these species is unclear,
as Spath noted (1941, p. 640), and the present slight mate-
rial is left in open nomenclature.

Occurrence. “Niveau rouge”, Selva de Bonansa, Huesca
Province, northern Spain. Forms with which the material
may be compared ranges from the upper Upper Albian
fallax Zone to the Upper Cenomanian guerangeri Zone,
with a geographic distribution that extends across Europe
to Central Asia and Iran.

Family Baculitidae Gill, 1871
Genus and subgenus Lechites Nowak, 1908

Type species — Baculites gaudini Pictet et Campiche,
1861, p. 112, pl. 55, figs 5—9, by original designation
(Nowak, 1908, p. 350).

Lechites (Lechites) gaudini (Pictet et Campiche, 1861)
PL. 8, figs 1—7

Baculites gaudini: Pictet, Campiche, 1861, p. 112, pl. 55,
figs 5—7.

Lechites gaudini: Cooper, Kennedy, 1977, p. 644, text-
figs 1, 1—-38;2,1—30; 3, 4,1—18; 5, 1—15;6; 7; 8, 16—26
(with synonymy); Scholz, 1978, pl. 3, fig. 8; Kennedy in
Gale et al., 1996, p. 577, text-figs 22a, c, d; 27e—i, |—o;
Wiedmann, Owen, 2002, pl. 1, fig. g; Amédro, 2002, pl. 2,
fig. 7; pl. 6, fig. 9.

Lechites gaudini gaudini: Scholz, 1979a, p.12, pl. 1, figs
1—9; text-fig. 5a, b; Scholz, 1979b, p. 591, pl. 1, figs 1, 5;
Reboulet et al., 2005, text-fig. 31; Kennedy, Latil, 2007,
p. 471, pl. 9, fig. 4; Szives, 2007, p. 116, pl. 17, fig. 7,
pl. 22, figs 5, 6; pl. 25, fig. 16; pl. 27, fig. 22; pl. 28,
figs 25—27; Kennedy et al., 2008, p. 46, pl. 8, figs 20—22;
pl. 9, figs 15—17, 26—30.

Lechites ( Lechites) communis. Szives, 2007, p. 117, pl. 22,
figs 3,4, 9.

Lectotype. By subsequent designation of Renz (1968,
p. 80), is the original of Pictet and Campiche (1861, pl. 55,
fig. 5), refigured by Renz (1968, pl. 17, fig. 3), from
Sainte-Croix, Kanton Waadt, Switzerland. The original is
no. 21271 in the collections of the Musée Géologique,
Lausanne.

Material. MGSB25785, 67076, 67078, UPST59.

Description. Specimen MGSB67078 is a 20 mm long
body chamber fragment with a maximum preserved whor}
height of 8,4 mm, a subcircular whorl section, and whorl
breadth to height ratio of 1,0. Specimen MGSB25785
(pl. 8, figs 3—95) is a 32 mm long body chamber fragment,
also with a maximum preserved whorl height of 10,5 mm,
and a whorl breadth to height ratio of 1,0. The dorsum of
the internal mould is virtually smooth but for concave
growth lines and faint indications of ribs. These strengthen
across the dorsolateral margin and flanks, where they are
narrower than the interspaces, prorsiradiate and concave,
passing straight across the venter. The cross section of the
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ribs is asymmetric, with a steeper adapertural face, pro-
ducing a scale-like appearance. The dorsum of MGSB25785
is marked by a concave constriction at the adapertural
end, showing it to be the termination of the body chamber
of an adult microconch (compare Cooper and Kennedy,
1977, fig. 7.1). Specimen UPST59 (pl. 8, figs 6, 7) is a fur-
ther body chamber fragment, 29 mm long, with a maximum
preserved whorl height of 13,2 mm, and a whor! breadth
to height ratio of 0,93. The ornament is of the same basic
pattern as the previous specimens, but much weaker.
Specimen MGSB67076 (pl. 8, figs 1, 2) is the terminal
section of an adult macroconch body chamber with aper-
ture preserved, 34,3 mm long, with a maximum preserved
whorl height of 13,9 mm and a whorl breadth to height
ratio of 0,92. The dorsum is near smooth. Delicate crowded
ribs arise on the dorsolateral margin and strengthen across
the flanks. They are markedly prorsiradiate, convex,
sweeping back across the flanks and are broadly convex
over the venter. The rib index is seven. The aperture is
markedly oblique and prorsiradiate, with a ventral hood. It
corresponds closely to the macroconch figured by Cooper
and Kennedy (1977, text-figs 1, 2).

Discussion. These fragments are very typical of this
variable species; see Cooper and Kennedy (1977) for a
comprehensive description and discussion of differences
from other species of Lechites.

Occurrence. Upper Upper Albian fallax to briacensis
Zones. Southern England, France, Belgium, northern
Spain, Germany, Switzerland, Hungary, Romania, Sar-
dinia, Algeria, Madagascar, KwaZulu South Africa, south
India, Japan and Mexico. “Niveau rouge” of the Selva de
Bonansa, Huesca Province, northern Spain.

Lechites ( Lechites) moreti Breistroffer, 1936
PI. 8, figs 8—13

Baculites gaudini: Pictet, Campiche, 1861, p. 112
(pars), pl. 55, tigs 10, 11 only.

Lechites moreti: Breistroffer, 1936, p. 66; Renz, 1968,
p. 81, pl. 16, figs 10, 12, 13; text-fig. 29a, i (with synonymy);
Delamette et al., 1997, pl. 26, fig. 6; Arkadiev et al., 2000,
p. 120, pl. 7, fig. 1; Wiedmann, Owen, 2002, pl. 3, fig. e.

Lechites gaudini moreti: Scholz, 1979a, p. 14, pl. 1,
fig. 10; text-fig. 5c; Latil, 1993, pl. 7, fig. 2.

Lechites (Lechites) moreti: Kennedy, Latil, 2007, p. 472,
pl. 10, figs 3—5, 8, 9, 15; Szives, 2007, p. 117, pl. 22, figs 7,
8;pl. 27, figs 11, 17, 21.

Lectotype. By subsequent designation of Renz (1969,
p. 81), is the original of Baculites gaudini Pictet et
Campiche, 1861 (p. 112 (pars), pl. 55, fig. 10), refigured
by Renz (1968, pl. 16, fig. 10; text-fig. 29a, i), from
Sainte-Croix, Kanton Waadt, Switzerland. The original is
no. L 40016 in the collections of the Musée Géologique,
Lausanne.

Material. MGSB20141, UPST152.

Description. Specimen UPST152 (pl. 8, figs 8, 9) isa 47
mm long fragment of an internal mould of a body cham-
ber with a maximum preserved whorl height of 12 mm.
The whor! section is compressed oval, with a whorl
breadth to height ratio of 0,85. The surface of the mould is
smooth between prominent constrictions, one in a dis-
tance equal to the whorl height. The constrictions are near
effaced over the dorsum, strengthening across the dorsola-
teral margin, prorsiradiate and feebly convex across the
flanks and venter. Specimen MGSB20141 (pl. 8, figs 10—
13) is a much larger fragment of two camerae and the
adapical part of a body chamber fragment with a maximum
preserved whorl height of 18,9 mm and a whorl breadth
to height ratio of 0,89. As in the previous specimen, the
surface of the mould is smooth between the distant con-
strictions.

Discussion. The lack of ornament between the widely
spaced constrictions is distinctive. See revisions in Renz
(1968) and Wiedmann and Dieni (1968). Although they
lack the adult aperture, it is tempting to identify these
specimens as a microconch and macroconch pair.

Occurrence.Upper Upper Albian, perinflatum Zone.
Southern England, southeast France, Switzerland, Hun-
gary, Spain, Sardinia, SW Crimea (Ukraine) and Algeria.
“Niveau rouge” of the Selva de Bonansa, Huesca Province,
northern Spain.

Family Turrilitidae Gill, 1871
Genus and subgenus Mariella Nowak, 1916

Type species — Turrilites bergeri Brongniart, 1822, p. 395,
pl. 7, fig. 3, by original designation (Nowak, 1916, p. 10).

Mariella (Mariella) bergeri (Brongniart, 1822)
Pl. 6, figs 31—44, ?45; PI. 7, figs 1—8, 10

Turrilites bergeri: Brongniart, 1822, p. 395, pl. 7, fig. 3.

Mariella (Mariella) bergeri: Atabekian, 1985, p. 27, pl. 2,
figs 4, 5; pl. 3, figs |—11; pl. 4, figs 1—7 (with synonymy);
Atabekian, 1987, p. 19, pl. 2, figs 4, 5; pl. 3, figs | —11; pl. 4,
figs 1—7 (with synonymy); Kennedy irn Gale et al., 1996,
p. 583, figs 160; 28a, b, i, j, I, 0, p; 29h, i, m; Kennedy,
Latil, 2007, p. 472, pl. 10, figs 1—3; Szives, 2007, p. 115,
pl. 18, fig. 1; pl. 23, figs 6, 8; pl. 23, figs 7, 9; pl. 27,
figs 19, 20.

Mariella bergeri: Latil, 1995, pl.7, fig. 5; Arkadiev
et al., 2000, p. 117, pl. 7, figs 4—7.

Mariella (Mariella) crassituberculata: Lopez-Horgue
et al., 1999, text-fig. 14c.

Mariella (Mariella) bergeri (Brongniart) transitional
to M. (M). taeniata (Pictet et Campiche): Lopez-Horgue
et al., 1999, text-fig. 15e¢.

Mariella (Mariellay cf. bergeri: Lopez-Horgue et al.,
1999, text-fig. 14¢c, e—i.

Plate 7. Figs 1—8, 10 — Mariella (Mariella) bergeri (Brongniart, 1822) : 1, 2, S — MGSBI19621; 3 — MGSB30648b; 4 — MGSB42799:

6 — UPST70; 7 — UPST71; 8 — MGSBI19621 (see also Pl. 6, fig. 44); 10 — UPST104. Figs 9, 11—19 — Ostlingoceras ( Ostlingoceras) puzosianum

(d'Orbigny, 1842): 9 — UPSTI118; 11 — UPSTI20; 12 — UPSTI117; 13, 14 — UPSTI122; 15 — UPST119; 16 — UPST!i6; 17 — UPST37:

18§ — MGSBI19622: 19 —UPST121. All specimens are from the “niveau rouge™ of the Selva de Bonansa, Huesca Province, northern Spain. All
figures are x1
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Mariella crassituberculata: Arkadiev et al., 2000, p. 117,
pl. 7, fig. 8.

Mariella (M.) cf. bergeri: Amédro, Robaszynski, 2002,
pl. 2, fig. 7.

Holotype. By monotypy, is the original of Brongniart
(1822, pl. 7, fig. 3), from the Montagne de Fiz, Savoie,
France. The specimen has not been traced.

Material. MGSB19621, 30648a and b, 42799; UPST35,
44,70, 71, 100-114.

Description. Fragments range from 6—24 mm in whorl
height; the most complete consists of 3,5 whorls (pl. 7, fig. 7).
Coiling is sinistral. The upper whorl face is concave, with
radial grooves to accommodate the ribs on the base of the
preceding whorl; the grooves terminate in a conical de-
pression to accommodate the lowest tubercle row of the
preceding whorl. The shoulder between upper and outer
whorl face is broadly rounded, the outer whorl face is
broadly convex in intercostal section. In costal section,
there is a broad, upper outer section formed by the feebly
prorsiradiate ribs, which arise at the inter-whorl suture. The
ribs bear four rows of tubercles. The upper row is situated
above mid-flank, the tubercles elongated in the same sense
as the rib. The tubercles of the second and third rows are
sub-equal and situated just below the middle of the outer
whorl face, and just above the inter-whorl suture, respec-
tively. The fourth row is close to the third row, situated on
the outermost part of the lower whorl face, and concealed
in the inter-whorl suture. There are around 40 ribs per
whorl in the majority of specimens. The position and
spacing of tubercles is variable (compare pl. 6, figs 31, 34,
35) but the overall impression is of an assemblage of
densely ribbed juveniles showing limited overall variation.
Two specimens stand a little apart from the norm of the
assemblage: UPST112 (pl. 6, fig. 43) and UPST 104 (pl. 7,
fig. 10), which approach var. crassituberculata Spath, 1937
(p. 513). Tubercles dominate over ribs in these relatively
coarsely ornamented individuals. Specimen UPST38 (pl. 6,
fig. 45), a fragment of a large individual with only the
upper two rows of tubercles preserved, is best referred to as
M. (M.) cf. bergeri; it corresponds to the large, coarsely
ribbed individual figured by Scholz (1979a, p. 8, fig. 12).
Specimen MGSB19621 (pl. 7, figs 1, 2, 5) is a pathological
individual that has suffereed sub-lethal damage in life (pl. 7,
fig. 5), the regular ornament interrupted, the upper two
rows of tubercles lost, and replaced by a spiral groove.

Discussion. The holotype (Brongniart, 1822, pl. 7, fig. 3)
falls within the range of variation of the present assemblage.
Specimens referred to Mariella bergeri crassituberculata by
Renz (1968, p. 86, pl. 18, figs 5, 6; text- figs 31a, 32i) and
to M. crassituberculata extrema Renz, 1968, (p. 87, pl. 18,
fig. 9) correspond, to a degree, to the coarsely ornamented
examples in the present assemblage, as noted above. The
limits of this species remain poorly defined, as most

accounts are based on assemblages from condensed units.
See Renz (1968) and Scholz (1979a) for contrasting treat-
ments of the taxon.

Occurrence. Upper Upper Albian perinflatum Zone
where well-dated. Southern England, France, Switzerland,
Germany, Spain, Sardinia, Hungary, Romania, Crimea,
Caucasus, Kopet Dag, Iran, Morocco, Algeria, Tunisia,
south India, KwaZulu in South Africa, Venezuela and
California. “Niveau rouge” of ‘the Selva de Bonansa,
Huesca Province, northern Spain.

Genus and subgenus Ostlingoceras Hyatt, 1900

Type species — Turrilites puzosianus d’Orbigny, 1842,
p. 587, pl. 143, figs 1, 2, from Reposoir, Savoie, France,
by original designation (Hyatt, 1900, p. 587).

Ostlingoceras (Ostlingoceras) puzosianum (d’Orbigny,
1842)
Pl. 7, figs 9, 11—19

Turrilites puzosianus. d’Orbigny, 1842, p.587, pl. 143,
figs 1, 2.

Ostlingoceras puzosianum: Gebhard, 1984, pl. 1, fig. 8;
Delamette et al., 1997, pl. 14, fig. 10; pl. 3, fig. 6; Arkadiev
et al., 2000, p. 116, pl. 7, figs 9—12; Amédro, Robaszynski,
2002, pl. 2, figs 3, 5; Amédro, 2002, pl. 4, fig. 3; Szives,
2007, p. 115, pl. 23, figs 1—5, 9; pl. 24, figs 1—6, 11;
pl. 27, fig. 18; pl. 28, fig. 23 (with additional synonymy).

Ostlingoceras (Ostlingoceras) puzosianum: Atabekian,
1985, p. 47, pl. 7, fig. 6; pl. 9, figs 4—7; pl. 12, figs 1—9;
pl.13, figs 1—9; pl. 14, fig. 6 (with synonymy); Atabekian,
1987, p. 38, pl. 7, fig. 6; pl. 9, figs 4—7; pl. 12, figs 1—9;
pl. 13, figs 1—9; pl. 14, fig. 6 (with synonymy); Marci-
nowski, Wiedmann, 1990, p. 51, pl. 4, fig. 13; Kennedy,
Latil, 2007, p. 473, pl. 11, figs 1—12; pl. 12, figs 1 —14.

Type. As noted by Kennedy and Latil (2007, p. 473),
previous authors have referred to the original of d’Orbigny
(1842, p. 587, pl. 143, figs 1, 2) as the holotype (Renz,
1968, p. 92; Atabekian, 1985, p. 47; 1987, p. 38).
D’Orbigny stated, however, that Puzos sent him two speci-
mens from Reposoir, Savoie, and that his figures were
based on a specimen in the Puzos Collection. The species
is thus based on two syntypes, which we have been unable
to trace. There are two specimens in the d’Orbigny Col-
lection, but they are from Villard de Lans, Isére, and are
not part of the type series.

Material. MGSB19622, UPST41, 67, 115—122.

Description. The present material consists of whorl
fragments with a whorl height of as little as 11 mm to
specimens with up to three successive whorls present, and
a maximum whorl height of 22 mm (pl. 7, fig. 18). Coiling
is sinistral. The upper whorl face is concave, the outer
whorl face flattened, the shoulder between quite narrowly
rounded. The lower whorl face is flattened to feebly convex;

Plate 8. Figs 1—7 — Lechites (Lechites) gaudini (Pictet et Campiche, 1861): 1, 2 — MGSB67076; 3—5 — MGSB25785; 6, 7 — UPST59. Figs 8—13 —

Lechites (Lechites) moreti (Breistroffer, 1936): 8, 9 — UPST152; 10—13 — MGSB20141. Figs 14—20 — Angulithes cf. schroederi Wiedmann, 1960b:

14—16 — MGSB20116a; t7, 18 — MGSB68070; 19, 20 — MGSB20116b. Figs 21—23 — Desmoceras ( Desmoceras) latidorsatum (Michelin, 1838),
MGSB20153. All specimens are from the “niveau rouge™ of the Selva de Bonansa, Huesca Province, northern Spain. All figures are x|
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the shoulder between outer and lower whorl faces is broadly
rounded. Primary ribs arise at the upper inter-whorl suture.
The ribs are straight and prorsiradiate, crossing the whorl
face obliquely. Only two specimens are complete enough
to give rib counts, of 23 and 28 ribs per whorl, respectively.
Specimens of the same whorl height show variation in the
coarseness of the ribs (pl. 7, figs 17, 19). Occasional ribs
bifurcate low on the flank, or a short rib may intercalate
just above the lower whorl suture. A small conical tubercle
is present at the lower end of each rib. A narrow smooth
zone separates these tubercles from a second row of slight-
ly smaller tubercles, placed just above the inter-whorl
suture, and displaced slightly in an adapertural direction.
A much smaller row of radially elongated tubercles is
housed in the inter-whorl suture (pl. 7, figs 13, 14), which
in consequence is crenulated. The tubercles in this lowest
row give rise to radial ribs on the lower whorl face that
extend to the umbilical shoulder. In some specimens, the
tubercles in the third row are near-effaced.

Discussion. Kennedy and Latil (2007, p. 473, pl. 11,
figs 1—12; pl. 12, figs 1—4) described and illustrated strik-
ing size-related dimorphism in the present species. Micro-
conchs have whorl heights of 20—23 mm at the adult
aperture; in macroconchs the figure is 66 mm. Ornament
declines markedly before the adult aperture, the transla-
tion rate increases, and the adapertural end of the body
chamber partially detaches from the previous whorl. The
aperture is marked by a pair of coarse ribs and a terminal
constriction (Kennedy, Latil, 2007, pl. 11, figs 4, 6—10).
Ornament also declines towards the adult aperture of mac-
roconchs, there is a single coarse, flared rib, and a termi-
nal constriction (Kennedy, Latil, 2007, pl. 10, figs 11, 12).
Bayle (1878, pl. 99, fig. 1) figured a well-preserved adult
macroconch body chamber with aperture from the perin-
flatum Zone of La Fauge, Isére, France, the specimen is
in the Ecole des Mines Collection, now housed in the col-
lections of the Université de Lyon, Villeurbanne, France.

Occurrence.Upper Upper Albian, rostratum and perin-
flatum Zones, southern England, France, Sardinia, Swit-

. zerland, Austria, Hungary, Poland, Spain, Romania,

Crimea in Ukraine, North Caucasus, Iran, Georgia, Turk-
menistan and Madagascar. “Niveau rouge” of the Selva de
Bonansa, Huesca Province, northern Spain,

Subclass Nautiloidea Agassiz, 1847
Order Nautilida Agassiz, 1847
Superfamily Nautiloidea de Blainville, 1825
Family Nautilidae de Blainville, 1825
Genus Angulithes de Montfort, 1808

Type species — Angulithes triangularis de Montfort,
1808, p. 7.

Angulithes cf. schroederi Wiedmann, 1960
Pl. 8, figs 14—20

Material. MGSB200116a and b, 68070.

Description and discussion. Specimens range from 37 to
an estimated 90 mm in diameter. Coiling is very involute.
The whorl section is depressed, with feebly convex inner
flanks, convergent outer flanks, broadly rounded ventrola-
teral shoulders and venter. Specimen MGSB20116b (pl. 8,
figs 19, 20) appears to be an adult, with a slightly flared
aperture. There are eight other, indeterminate nautiloids
in the collections studied.

Occurrence. “Niveau rouge” of the Selva de Bonansa
of Huesca Province, northern Spain. Where well-dated,
Angulithes schroederi tanges from the mantelli Zone of the
lower Lower Cenomanian to the guerangeri Zone of the
lower Upper Cenomanian. There are records from south-
ern England, France, Germany, Spain and Madagascar.

We thank S. Calzada for the loan of specimens from
the collections of the Museo Geoldgico del Seminario de
Barcelona. R. Martinez, M. Moullade and G. Delanoy
helped us in the search for specimens from the Selva de
Bonansa. The technical support of the staff of the Depart-
ment of Earth Sciences, Oxford, and the University Mu-
seum of Natural History, Oxford, is gratefully acknowl-
edged.

LITERATURE

Agassiz L. Nomenclatoris zoologici index universalis
continens nomina systematica classicum, ordinum, familiarum,
et generum animalium omnium, tam viventium quam fossilium,
segundum ordinem alphabeticum unicum disposita, adjectis
homonymis plantarum. Jent & Gassman, Soloduri, 1847. 1135 p.

Amédro F. Plaidoyer pour un étage Vraconnien entre I’Albien
sensu stricto et le Cénomanien (systéeme Crétacé) // Académie
royale de Belgique. Classe des Sciences. 2002. Vol. 4, N 3. 128 p.

Amédro F., Robaszynski F. La formation des argiles silteuses
de Marcoule dans les sondages ANDRA du Gard rhodanien (SE
France): la limite Albien terminal (“Vraconnien”)—Cénomanien
au moyen des ammonites et comparaison avec les affleurements de
Salazac // Géologie Méditerranéenne. 2002. Vol. 27. P. 171—201.

Arkadiev V.V., Atabekian A.A., Baraboshkin E.Yu., Bogdano-
va T.N. Stratigraphy and ammonites of Cretaceous deposits
of South-West Crimea // Palacontographica. 2000. Bd A255.
P. 85—128.

Arkell W.J. A classification of the Jurassic ammonites // J.
Paleontol. 1950. Vol. 24. P. 354—364.

Atabekian A.A. Turrilitids of the late Albian and Cenomanian
of the southern part of the USSR // Trudy Mezhvedomstvennogo
Stratigraficheskogo Komiteta SSSR. 1985. Vol. 14. 112 p. {in
Russian.]

Atabekian A.A. Turrilitidae de I’Albien supéreur et du
Cénomanien du sud de ’URSS. Translated by J. Pietresson de
Saint Aubin. Association Géologique Auboise, Troyes, 1987. 86 p.

Atabekian A.A. Ammonoids // Zonova T.D., Rostovtsev K.O.
(Eds.) Atlas of leading guide fossils of the southern and eastern
USSR. St. Petersburg, Nedra, 1992. P. 201 —212 |in Russian. |

Avnimelech M.A. Sur la présence de Hyphoplites falcatus
(Mantell) (Ammonoidea: Hoplitidae) dans le Cénomanien
inférieur du Carmel (Israél) // C. R. Somm. Séances Soc. Géol.
France. 1965. P. 160—162.

Bayle E. Fossiles principaux des terrains // Explication de la
Carte Géologique de France. 1878.-T. 4, N 1. (Atlas).

Blainville H.M.D. de. Manuel de malacologie et de
conchyliologie. Levrault, Paris and Strasbourg, 1825—1827.
664 p. (1825), 87 pls. (1827).



Bohm J. [Review of A. de Grossouvre: Recherches sur la
craie supérieure. 2nd part] // N. Jahr. Miner., Geol. Paldontol.
1895. Bd. 2. S. 360—366.

Bise E. Cretaceous ammonites from Texas and northern
Mexico // Univ. Texas Bull. 1928. N 2748. P. 143—357
(misdated 1927).

Breistroffer M. Etude sur I’étage Albien dans le massif de la
Chartreuse (Isére et Savoie) // Ann.'Univ. Grenoble. Nouv.
série. 1933. T. 8. P. 187—236 (misdated 1931).

Breistroffer M. Les subdivisions du Vraconien dans le Sud-Est
de la France // Bull. Soc. Géol. France. 1936. T. 5, N 6. P. 63—
68.

Breistroffer M. Commentaires taxonomiques // Breistroffer
M., Villoutreys O. de. Les ammonites albiennes de Peille (Alpes-
Maritimes). Trav. Départ. Lab. Géol. I’Univ. Grenoble. 1953.
T. 30 (for 1952). P. 69—74.

Brongniart A. Sur quelques terrains de Craie hors du Bassin
de Paris // Cuvier G., Brongniart A. Description géologique des
environs de Paris. Dufour et d’Ocagne, Paris, 3rd edition, 1822.
P. 80—101.

Cooper M.R., Kennedy W.J. A revision of the Baculitidae of
the Cambridge Greensand // N. J. Geol. Paldontol. Monatsh.
1977. P. 641—658.

Cooper M.R., Kennedy W.J. Uppermost Albian (Stoliczkaia
dispar Zone) ammonites from the Angolan littoral //Ann. South
African Mus. 1979. Vol. 77. P. 175—308.

Coquand H. Geologie et paléontologie de la region de la
Province de Constantine // Mém. Soc. d’Emul. Provence. 1862.
T2 P 1-341.

Dalloni M. Etude géologique des Pyrénées de I’Aragon //
Ann, Fac. Sci. Marseille. 1910. T. 19. 444 p.

Delamette M., Charrolais J., Decrouez D., Caron M. Les Grés
Verts Helvétiques (Aptien Moyen-Albien Supérieur) de Haute-
Savoie, Valais et Vaud (Alpes Occidentales Franco-Suisse).
Analyse stratigraphique et inventaire paléontologique // Univ.
Geneve. Publ. Départ. Géol. Paléontol. 1997, T. 23. 400 p.

Delanoy G., Latil J-L. Découverte d’un nouveau gisement
Albien dans les environs de Drap (Alpes-Maritimes, France) et
description d’une riche ammonitofaune d’age Albien terminal //
Géobios. 1988. Vol. 21. P. 749—771.

Diener C. Ammonoidea neocretacea // Fossilium Caralogus
(1: Animalia). 1925. T. 29. 244 p.

Douville H. (Note accompagnant le présentation de I’Atlas
de t.iv de I'explication de la carte géologique de France de E.
Bayle & R. Zeiller) // Bull. Soc. Géol. France. 1879. Ser. 3. T. 7.
P.91—-92.

Douvillé H. Sur la classification des Cératites de la Craie //
Bull. Soc. Géol. France. 1890. Ser. 3. T. 18. P. 275—292.

Douvillée H. Evolution et classification des Pulchelliidés //
Bull. Soc. Géol. France. 1912. Ser. 4. T. 11. P. 285—320.

Fallot | E). Etude géologique sur les étages moyens et supérieurs
du terrain Crétacé dans le sud-est de la France // Ann. Sci. Géol.
Paris. 1885. T. 18. P. 1—263.

Gale A. S., Hancock J. M., Kennedy W. J. Biostratigraphical
and sequence correlation of the Cenomanian successions in
Mangyshlak (W. Kazakhstan) and Crimea (Ukraine) with those
in southern England // Bull. Inst. Roy. Sci. Natur. Belgique. Sci.
Terre. 1999. Vol. 69, suppl. A. P. 67—86.

Gale A. S., Kennedy W. J., Burnett J. A., Caron M., Kidd B. E.
The Late Albian to early Cenomanian succession at Mont
Risou, near Rosans (Drome, SE France): an integrated study
(ammonites, inoceramids, planktonic foraminifera, nannofossils,
oxygen and carbon isotopes) // Cretaceous Res. 1996. Vol. 17.
P. 515—606. :

Gauthier H. Révision Critique de la Paléontologie Frangaise
d’Alcide d'Orbigny. T. 6. Céphalopodes Crétacés. Backhuys,
Leiden, 2006. 292 + 662 + 28 p.

Gebhard G. Kondensiertes Apt und Alb im Helvetikum
(Aligdu und Voralberg) — Biostratigraphie und Fauneninhalt //
Schrift. Erdwissensch. Kommission. 1984. Bd 7. S. 271—285.

Gill T. Arrangement of the Families of Mollusks //
Smithsonian Misc. Coll. 1871. N 227. xvi + 49 p.

Grossouvre A. de. Recherches sur la craie supérieure. 2.
Paléontologie. Les ammonites de la craie supérieure // Mém.
Service Carte Géol. détaillée France. Imprimerie nationale.
Paris, 1894. 264 p. (misdated 1893).

Hébert | El, Munier-Chalmas {E.P.A.]. Fossiles du Bassin
d’Uchaux // Ann. Sci. Géol. Paris. 1875. T. 6. P. 113—132.

Hupé E. Tectonique de la bordure secondaire sud-pyrénénne
entre I’Esera et la Ribagorzana (Haute-Aragon) // Ann. Hébert
Haug. 1954. T. 8. P. 197—244.

Hyart A. Genesis of the Arietidae // Smithsonian Contr.
Knowledge. 1889. N 673: xi + 239 p.

Hyan A. Cephalopoda // Zittel K.A. von. 1896—1900.
Textbook of Palaecontology. Transl. Eastman, C.R. Macmillan,
London and New York, 1900. P. 502—604.

Hyatr A. Pseudoceratites of the Cretaceous // U. S. Geol.
Surv. Monogr. 1903. Vol. 44. 351 p.

Jacob C. Etudes paléontologiques et stratigraphiques sur la
partic moyenne des terrains crétacés dans les Alpes frangaises et
les regions voisines // Ann. Univ. Grenoble. 1907. T. 19, N 2.
P. 221—534 (published also in 1908 in Trav. Lab. Géol. Univ,
Grenoble. T. 8, N 2. P. 280—590 and later in 1908 in Bull. Soc.
Statistique Sci. Natur. et Arts Industr. Départ. [sere (Grenoble).
Ser. 4. T. 10. P. 201—514).

Joly B. Les Juraphyllitidae, Phylloceratidae, Neophyll-
oceratidae (Phyllocerataceae, Phylloceratina, Ammonidea) de
France au Jurassique et au Crétacé // Geobios. Mém. Spéc.
2000. N 23. 204 p.

Juignet P., Kennedy W.J. Faunes d’ammonites et biostrati-
graphie comparée du Cénomanien du nord-ouest de la France
(Normandie) et du sud d’Angleterre // Bull. trimestr. Soc. Géol.
Normandie et Amis Mus. Havre. 1976. T. 63. P. |—193.

Kaplan U., Kennedy W. J., Lehmann J., Marcinowski R.
Stratigraphie und Ammonitenfaunen des westfilischen Ceno-
man // Geol. Paldontol. Westfalen. 1998. Bd 51. 236 p.

Kawabe F., Haggart J.W. The ammonoid Desmoceras in the
Upper Albian (Lower Cretaceous) of Japan // ). Paleontol.
2003. Vol. 77. P. 314—322.

Kennedy W.J. Cenomanian ammonites from Cassis,
Bouches-du-Rhéne, France // Palaeopelagos. Spec. Vol. 1994,
N 1. P 209—254.

Kennedy W. J. Ammonites from the Pawpaw Shale (Upper
Albian) in northeast Texas // Cretaceous Res. 2004. Vol. 25.
P. 865—905.

Kennedy W.J., Cobban W.A. Aspects of ammonite biology,
biogeography and biostratigraphy // Spec. Pap. Palacontol.
1976. N 17. 94 p.

Kennedy W. J., Cobban W. A., Gale A. S. et al. Ammonites
from the Weno Limestone (Albian) in northeast Texas // Amer.
Mus. Novitates. 1998. N 3236. 46 p.

Kennedy W.J., Cobban W.A., Hancock J.M., Gule A.S. Upper
Albian and Lower Cenomanian ammonites from the Main Street
Limestone, Grayson Marl, and Del Rio Clay in northeast Texas //
Cretaceous Res. 2005. Vol. 26. P. 349—428.

Kennedy W.J., Gale A.S., Lees J.A., Caron M. Definition of
a Global Boundary Stratotype Section and Point (GSSP) for the



68 BIOJI. MOCK. O-BA HCITBITATEAENA MPHPOABI. OTA. FEOJ. 2009. T. 84, BbIT1. 2

base of the Cenomanian Stage, Mont Risou, Hautes-Alpes,
France // Episodes. 2004. Vol. 27. P. 21—-32.

Kennedy W.J., Hancock J.M. Mantelliceras saxbii, and the
horizon of the Martimpreyi Zone in the Cenomanian of Eng-
land // Palaeontology. 1971. Vol. 14. P. 437—454.

Kennedy W.J., Jagt J. W.M., Amédro F., Robaszynski F. The
late Late Albian (Mortoniceras fallax Zone) cephalopod fauna
from the Bracquegnies Formation at Strépy-Thieu (Hainaut),
southern Belgium // Geol. Belgica. 2008. Vol. [ 1. P. 35—69.

Kennedy W.J., Jolkicev N. Middle Cenomanian ammonites
from the type section of the Sanandinovo Formation of Northern
Bulgaria // Acta Geol. Polonica. 2004. Vol. 54. P. 369—380.

Kennedy W.J., Latil J.L. The Upper Albian ammonite
sucession in the Montlaux section, Hautes-Alpes, France //
Acta Geol. Polonica. 2007. Vol. 57. P. 453—478.

Korn D., Ebbighauser V., Bockwinkel J., Klug C. The A-mode
ontogeny in sutural ontogeny in prolecanitid ammonites //
Palaeontology. 2003. Vol. 46. P. 1123—1132.

Kossmat F. Untersuchungen {iber die S{idindische Kreide-
formation // Beitr. Paldontol. Osterreich-Ungarns und Orients.
1895. Bd 9. S. 97—203 (1—107); 1897. Bd 11. S. 1—46 (108—153);
1898. Bd. 11. S. 89—152 (154—217).

Kullmann J., Wiedmann J. Significance of sutures in phylo-
geny of Ammonoidea // Univ. Kansas. Paleontol. Contrib. 1970.
N47. P 1-32.

Lamarck J.P.BA. de M. de Systtme des Animaux sans
vertebres. The author; Déterville, Paris, 1801. vii + 432 p.

Latil J.L. The Dispar zone in south-east France and
comments about the biozonation of Albian in the Tethyan realm:
biostratigraphy and palaeontology (ammonites) // Géol. Alpine.
1995. Mém. N 20. P.67—111.

Lopéz- Horgue M.A., Owen H.G., Rodriguez-Lazaro J. et al.
Late Albian-Early Cenomanian stratigraphic succession near
Estella-Lizarra (Navarra, central northern Spain) and its
regional and interregional correlation // Cretaceous Res. 1999.
Vol. 20. P. 369—402.

Mantell G.A. The fossils of the South Downs; or illustrations
of the geology of Sussex. Lupton Relfe, London, 1822. xvi + 327 p.

Marcinowski R., Wiedmann J. The Albian ammonites of
Poland // Palaeontol. Polonica. 1990. N 50. 94 p.

Marshall P. The Upper Cretaceous ammonites of New
Zealand // Trans. New Zealand Inst. 1926. Vol. 56. P. 129—210.

Matheron P. Catalogue méthodique et descriptif des corps
organisés fossiles du département des Bouches-du-Rhéne et
lieux circonvoisins // Extrait de: Répertoire trav. Soc. Statistique
Marseille. 1842. T. 6. 269 p.

Matsumoto T., Inoma A. Mid-Cretaceous ammonites from
the Shumarinai-Soeushinai Area, Hokkaido // Mem. Fac. Sci.
Kyushu Univ. Ser. D. Geol. 1975. Vol. 23. P. 263—293.

Meek F.B. A report on the invertebrate Cretaceous and
Tertiary fossils of the upper Missouri country // Hayden EV.
Report of the United States Geological Survey of the Territories.
1876. Vol. 9. Ixiv + 629 p.

Michelin H. Note sur une argile dépendant du Gault, observée
au Gaty, commune de Gérodod, départment de I’Aube // Mém.
Soc. Géol. France. Ser. 3. 1838. T. 1. P.97—103.

Mongin D., Peybernes B., Souquet P., Thomel G. Le gisement
Vraconnien (Albien Supérieur) de la Selva de Bonansa (Pyrénées
Espagnoles): interét stratigraphique, paléoecologique et paléo-
biogographique // Palaeobiogeogr., Paleoclimatol., Palaeoecol.
1983. Vol. 41. P. 45—63.

Montfort D. de Conchyliologie systématique et classification
méthodique des coquilles; offrant leurs figures, leur arrangement
générique, leurs descriptions caractéristiques, leur noms; ainsi

que leur synonymie en plusieurs langues.T. 1. F. Scheel, Paris,
1808. 409 p.

Morton S.G. Synopsis of the organic remains of the Creta-
ceous groups of the United States. Iltustrated by nineteen plates,
to which is added an appendix containing a tabular view of the
Tertiary fossils discovered in America. Key and Biddle,
Philadelphia, 1834. 88 p.

Neumayr M. Die Ammoniten der Kreide und die Systematik
der Ammonitiden // Z. Deutsch. Geol. Ges. 1875. Bd 27.
S. 854—-942. '

Nowak J. Untersuchungen iiber Cephalopoden der Oberen
Kreide in Polen. 1. Teil. Genus Baculites // Bull. Intern. Acad.
Sci. Cracovie. Cl. Sci. mathém. et natur. Ser. B for 1908. 1908.
P. 326—353.

Nowak J. Uber die bifiden Loben der oberkretazischen
Ammoniten und ihre Bedeutung fiir die Systematik // Bull.
Intern. Acad. Sci. Cracovie. Cl. Sci. mathém. et natur. Ser. B for
1915. 1916. P. 1—13.

Orbigny A. d’. Paléontologie frangaise: Terrains crétacés.
1. Céphalopodes. Masson, Paris. 1840—1842. P. 1—120 (1840);
121—430 (1841); 431—662 (1842).

Owen H.G. Middie Albian stratigraphy in the Anglo-Paris
Basin // Bull. Brit. Mus. (Natur. Hist.). Geology. 1971. Suppl. 8.
164 p.

Parkinson J. Organic remains of a former world. Vol. 3.
J. Robson, London, 1811. xvi + 479 p.

Pervinguiere L. Etudes de paléontologie tunisienne. 1.
Céphalopodes des terrains secondaires // Carte Géol. Tunisie.
de Rudeval, Paris, 1907. v + 438 p.

Pervinguiere L. Sur quelques ammonites du Crétacé algérien //
Mém. Soc. Géol. France. Paléontol. 1910. T. 17, N 2—3. 86 p.

Pictet F.J. 1847 // Pictet F.J., Roux W. 1847—1854. Descrip-
tion des mollusques fossiles qui se trouvent dans les Grés Verts
des environs de Geneve. Mém. Soc. Phys. et d Hist. Natur.
Genéve. T. 11. 1847. P. 257—412; T. 12. 1849. P. 21—151; T. 13.
1852. P. 73—173; T. 14. 1854. P. 279—341.

Pictet F.J. Traité de Paléontologie. Céphalopodes. T. 2.
P. ).-B. Bailliére, Paris, 1854. P. 583—716"

Pictet F.J., Campiche G. Description des fossiles du terrain
crétacé des environs de Sainte-Croix, part 2 (1). Description des
fossiles // Matér. Paléontol. Suisse. Ser. 2. 1858—1861. Part 1.
P. 29—380. ’

Pictet F.J., Roux W. 1847—1854. Description des mollusques
fossiles qui se trouvent dans les Grés Verts des environs de
Genéve // Mém. Soc. Phys. et d’Hist. Natur. Genéve. T. 11. 1847.
P. 257—412; T. 12. 1849. P. 21—151; T. 13. 1852. P. 73—173;
T. 14. 1854. P. 279—341.

Reboulet S., Giraud F., Proux O. Ammonoid abundance
variations related to changes in trophic conditions across the
Oceanic Anoxic Event 1d (latest Albian, SE France) // Palaios.
2005. Vol. 20. P. 121—141.

Renz O. Die Ammonoidea im Stratotyp des Vraconnien bei
Sainte-Croix (Kanton Waadt) // Schweizerische Paldontol. Abh.
1968. Bd 87.99 S.

Salfeld H. |J.C.A.] Die Bedeutung der Konservativstimme
fur die Stammesentwicklung der Ammonoideen. Max Weg,
Leipzig, 1924.16 p.

Schlotheim E.F. von. Die Petrefaktenkunde auf ihrem jetzigen
Standpunkle durch die Beschreibung seiner Sammlung... In der
Becker’scher Buchhandlung, Gotha, 1820. Ixii + 437 p.

Scholz G. Sur I’age de la faune d’Ammonites au Chateau prés
de St.-Martin-en-Vercors (Drome) et quelques considérations
sur I'évolution des Turrilitidés et des Hoplitidés vracono-
cénomaniens // Géol. Alpine. 1973. T. 49. P. 119—129.



Scholz G. Beitrag zur Kenntris des ostalpinen Alb. |. Ober-
alb-ammoniten aus dem Kampenwandvorland (Chiemgauer
Alpen) // Mitt. Bayer. Staatssamml. Paldontol. hist. Geol. 1978.
Bd 18. S. 39—44.

Scholz G. Die Ammoniten des Vracon (Oberalb, dispar
Zone) des Bakony-Gebirges (Westungarn) und eine Revision
der wichtigsten Vracon-Arten der Westmediterranen Faunen-
provinz // Palaeontographica. 1979a. Bd A[65. S. 1—136.

Scholz G. Vracon-Ammoniten (Oberalb, dispar-Zone) aus
dem Flammenmergel von Salzgitter // Wiedmann J. (ed).
Aspekte der Kreide Europas. International Union of Geological
Sciences. Ser. A. 1979b. Vol. 6. P. 589—606.

Seeley H.G. On Ammonites from the Cambridge Greensand
in the Woodwardian Museum. Cambridge // Ann. Mag. Natur.
Hist. Ser. 3. 1865. Vol. 16. P. 225—247.

Semenov W.P. [The fauna of the Cretaceous deposits of
Mangyshlak and some other localities in the Transcaspian
province] // Trav. Soc. Impér. Natur. St. Pétersbourg. 1899. T. 28,
N 5. Section Géologie et Minéralogie. P. 1—178 [in Russian.]

Sharpe D. Description of the fossil remains of Mollusca
found in the Chalk of England. 1, Cephalopoda // Palaeonto-
graphical Soc. Monogr. 1853—1857. 68 p. 1853. P. 1—26; 1855,
P 27—36; 1857. P. 37—68.

Sigal J. Notes sur les genres de foraminiféres Roralipora
Brotzen 1942 et Thaimaninella, famille des Globorotaliidae //
Rév. Inst. frangaise Pétrol. 1948. T. 3. P. 95, 103.

Souquet P. Le Crétacé supérieur sud-pyrénéen en Catalogne,
Aragon, et Navarra. These. Université de Toulouse, Imprimerie
Privat, 1967. 529 p.

Sowerby J. The Mineral Conchology of Great Britain. 1812—
1822. The Author, London, Vol. I, pls 1—9 (1812), pls 10—44
(1813), pls 4578 (1814), pls 79—102 (1815); Vol. 2, pls 103—
114 (1815), pls 115—150 (1816), pls 151—186 (1817), pls 187—
203 (1818); Vol. 3, pls 204—221 (1818), pls 222—253 (1819),
pis 254—271 (1820), pls 272—306 (i821); Vol. 4, pls 307—318
(1821), pls 319383 (1822).

Sowerby J. de C. The Mineral Conchology of Great Britain
(continued). The author, London, 1823—1846. Vol. 4, pls 384—
407 (1823); Vol. 5, pls 408—443 (1823), pls 444—485 (1824), pls
486—503 (1825);Vol. 6, pls 504—544 (1826), pls 545—580
(1827), pls 581—597 (1828), pls 598—609 (1829); Vol. 7, pls
610—618 (1840), p!s 619—623 (1841), pls 624—628 (1843), pls
629—643 (1844), pls 644—648 (1846).

Spath L.F. On Cretaceous Cephalopoda from Zululand //
Ann. South Afr. Mus. 1921. Vol. 12. P. 217—321.

Spath L.F. On the Senonian ammonite fauna of Pondo-
land // Trans. Roy. Soc. South Africa. 1922a. Vol. 10. 113—147.

Spath L.F. On Cretaceous Ammonoidea from Angola,
collected by Professor J.W. Gregory, D.Sc., F.R.S // Trans. Roy.
Soc. South Africa. 1922b. Vol. 53. P. 91—160.

Spath L.F. A monograph of the Ammonoidea of the Gault //
Palacontographical Society Monographs. 1923—1943. 787 p.
P 1—72 (1923); P 73—110 (1925a); P. 111—146 (1925b);
P 147—186 (1926); P. 187—206 (1927a); P. 207—266 (1928);
P 267—311 (1930); P. 313—378 (1931); P 379—410 (1932);
P 411—442 (1933); P. 443—496 (1934); P. 497—540 (1937);
P. 541—608 (1939); P. 609—668 (1941); P. 669—720 (1942);
P. 721—787, i—x (1943).

Spath L.F. On Upper Albian Ammonoidea from Portuguese
East Africa, with an appendix on Upper Cretaceous ammonites
from Maputoland // Ann. Transvaal Mus. 1925c. Vol. 11.
P. 179—200, 28—37.

Spath L.F. Revision of the Jurassic fauna of Kach (Cutch) //
Mem. Geol. Surv. India. Palaecontol. Indica. New ser. 1927b.
Vol. 9. Mem. 2. Part I. P. 1—71.

Stanton T.W. Contributions to the Cretaceous Palaeontology
of the Pacific Coast. The fauna of the Knoxville Beds // Bull.
U.S. Geol. Surv. 1895. N 133. 132 p.

Stoliczka F. The fossil cephalopoda of the Cretaceous rocks
of southern India. Ammonitidae with revision of the Nautilidae
etc. // Mem. Geol. Surv. India. Ser. 1. Palaeontol. Indica. Vol. 3.
Pt. 1. P. 4156, 1863; Pt. 2—5. P. 57—106, 1864; Pt. 6—9.
P. 107—154, 1865; Pt. 10—13. P. 155—216, 1866.

Suess E. Uber Ammoniten // Sitzungsb. Akad. Wiss. Math.-
Naturwiss. Cl. Wien. 1866. Bd 52 (for 1865). Abt. 1. S. 71—§&9.

Szives O. Albian Stage // Geol. Hungarica. 2007. Vol. 57.
P.75—122.

Thomel! G. Les Acanthoceratidae Cénomaniens des chaines
subalpines méridionales // Mém. Soc. Géol. France. (N. S.).
1972.T. 116. 204 p.

Thomel G. Ammonites. Editions Serre, Nice, 1980. 227 p.

Thomel G. La famille des Tetragonitidae (Ammonoidea) dans
le Cénomanien du sud-est de la France // Ann. Paléontol.
(Vertébrés-Invertebrés). 1987. T. 73. P. 241-272.

Thome! G. Ammonites du Cénomanien et du Turonien du
Sud-Est de la France. Editions Serre, Nice, 1992. T. 1. 422 p.;
T. 2. 383 p.

Wiedmann J. Le Crétace€ supérieur de I'Espagne et du Portugal
et ses céphalopodes // C.R. Congres des Sociétés Savantes- Dijon,
1959. Colloque sur le Crétacé supérieur frangais. 1960a. P. 709—
764 (misdated 1959).

Wiedmann J. Zur Systematik jungmesozoischer Nautiliden //
Palaeontographica. 1960b. Bd A115. S. 114—206.

Wiedmann J. Ammoniten aus der Vascogotischen Kreide
(Nordspanien). |, Phylloceratina, Lytoceratina // Palaeonto-
graphica. 1962a. Bd A118. S. 119—237.

Wiedmann J. Unterkreide-Ammoniten von Mallorca. |. Lie-
ferung: Lytoceratina, Aptychi // Abh. Math.-Naturwis.-Schaft.
KI. Akad. Wiss. und Literatur. Mainz. 1962b. N 1. S. 1—148.

Wiedmann J. Le Crétacé supérieur de I'Espagne et du Portugal
et ses céphalopodes // Estudios Geologicos Instituto Lucas
Mallada. 1964. Vol. 20. P. 107—148.

Wiedmann J. Stammesgeschichte und System der posttria-
dischen Ammonoideen; ein Uberblick // N. Jahrb. Geol.
Paldontol. Abh. 1966. Bd 125. S. 49—79; Bd 127. S. [3—8I.

Wiedmann J. The Albian and Cenomanian Tetragonitidae
(Cretaceous Ammonoidea), with special reference to the Circum-
Indic species // Eclog. geol. Helvetiae. 1973, Vol. 66. P. 585—616.

Wiedmann J., Dieni I. Die Kreide Sardiniens und ihre Cepha-
lopoden // Palaeontographia ltalica. 1968. T. 64. P. | —-171.

Wiedmann J., Kauffman E.G. Mid-Cretaceous biostratigraphy
of northern Spain // Ann. Mus. Hist. Natur. Nice. 1978. T. 5,
N 3. P. 1—34 (1976 imprint).

Wiedmann J., Owen H.G. Late Albian ammonite biostrati-
graphy of the Kirchrode 1 borehole, Hannover, Germany //
Palaeogeogr., Palaeoclimatol., Palaeoecol. 2002. Vol. 174.
P. 161—180.

Wiedmann J., Schneider H.L. Cephalopoden und Alter der
Cenoman-Transgression von Miilheim-Broich, SW-Westfalen //
Wiedmann J. (Ed.). Aspekte der Kreide Europas. International
Union of Geological Sciences. A. 1979a. Vol. 6. P. 335—350.

Wright C.W., Kennedy W.J. The Ammonite Sroliczkaia from
the Cenomanian of England and northern France // Palaeonto-
logy. 1978. Vol. 21. P. 393—409.

Wright C.W., Kennedy W.J. The Ammonoidea of the Lower
Chalk. Part | // Palaeontographical Soc. Monogr. 1984.
P 1—126.

Wright C.W., Kennedy W.J. Evolutionary relationships
among Stoliczkaiinae (Cretaceous ammonites) with an account



70 BfOJ1. MOCK. O-BA HCITBITATEJIEH [TPHPOIbI. OTA. FEOQJL. 2009. T. 84, BbII1. 2

of some species from the English Stoliczkaia dispar Zone //
Cretaceous Res. 1994. Vol. 15. P. 547—582.

Wright C.W., Wright E.V. The Cretaceous ammonite genera
Discohoplites Spath and Hyphoplites Spath // Quart. J. Geol.
Soc. London. 1949. Vol. 104. P. 477—497.

Wright C.W., Wright E.V. A survey of the fossil Cephalopoda
of the Chalk of Great Britain, primarily a nomenclatorial
revision of Daniel Sharpe’s “Description of the fossil remains

found in the chalk of England. Cephalopoda™ // Palaeonto-
graphical Soc. Monogr. 1951. 40 p.

Young K. Graysonites, a Cretaceous ammonite in Texas //
J. Paleontol. 1958. Vol. 32. P. 171—182.

Zittel K. A. von. Handbuch der Palaeontologie... |, Abt. 2;
(Lief 3), Cephalopoda. R. Oldenbourg, Munich und Leipzig,
1884. S. 329—522.

Zittel K.A. von. Grundziige der Palaeontologie (Palacozoo-
logie). R. Oldenbourg, Munich und Leipzig, 1895. vii + 972 §S.

PEBU3UA ®AYHBI HEDATOIOA «KPACHOI'O TOPH30OHTA»
CEJIbBA IE BOHAH3A, TIPOBUHL A XY3CKA, CEBEPHAA UCTIAHUA

Y. . Kenneou, M. Buisom

Pesu3opaHa dayHa uecdanonon «kpacHoro ropuioHTta» Cenbba ae boHaH3a, npoBuHumns Xyacka
B CeBepHoit McnaHuu. DTOT rOPU3OHT MpeACTaBAseT COO0M CEPUIO TOHKHX XENEe3UCThIX THH3, KOTO-
pble NexaT Ha XapArpayHie B KPOB/le BepXHeaTbOCKKX MmecuaHukob TypOOH M MepeKkpbIBalOTCA CEHO-
MaHckumu meprensMu Coneiipa. [opu3oHT cogepxuT 6oratyio dayHy uedaionon, raaBHbIM 00pa3om
AMMOHMWTOB W PeaKHUX HayTWJIOWIOB. BONbBIIUHCTBO BUAOB aMMOHHUTOB 3TOTO FOPU3OHTA pacnpocTpa-
HeHbl B BepxHeanbOCKOM 30He Mortoniceras (Subschloenbachia) perinflatum. 3to Discohoplites
subfalcatus, Hyphoplites falcatus aurora, H. campichei, Mortoniceras (Subschloenbachia) cf. perinflatum,
Stoliczkaia (Stoliczkaia) clavigera, Anisoceras perarmatum, Idiohamites elegantulus, Hamites venetzianus,
H. virgularus, Lechites (L.) gaudini, Lechites (L.) moreti Breistroffer, Mariella (M.) bergeri n Ostlingoceras
(0.) puzosianum. BTOpylo rpynny cCOCTaBASIIOT BUAbl, BCTPEUAIOLLUECH B BEPXHEM aibbe M Npoxoas-
wne B ceHoMaH: Phylloceras (Hypophylloceras) seresitense, Tetragonites rectangularis rectangularis,
Desmoceras (D.) latidorstum v Puzosia (P.) mayoriana. JJ0Ka3aTebCTBO MPUCYTCTBUS PAHHECEHOMAH -
CKOrO 3/IeMEHTA He BMOJIHE HAAEXHO U 3aKiovuaercs B npucytcteuu Hyphoplites curvatus curvatus, H.
curvatus arausionensis n Graysonites cf. wacoensis. UMeeTca TakxXe 3/eMEHT CaMOif BepxHeldl aTbOCKOMI
¥ CaMoil HUXHel ceHoMaHCKo# 30Hbl Arrhaphoceras (Praeschloenbachia) briacensis, Ha uTo yka3biBa-
10T ABa 3K3emnnapa Stoliczkaia (S.) tetragona. O Takux ¢opmMax, kak Zelandites europae v Puzosia (P.)
cf. Petkovi, CAMILIKOM MaNno U3BECTHO, YTOObI MOXHO ObUIO OLUEHUTH MX CTpaTUrpadHuecKoe 3Haue-
Hue. U3 HayTunounnos npucytcTByeT Angulithes cf. schroederi Wiedmann 1 HeonpeaenuMmbliii hparmeHt
elle oaHOoro Buaa. TakMM 0Opa3oM, «KPacHbIA TOPU3OHT» MHTEPNPETUPYETCA KaK KOHAEHCUPOBaH-
HblA MHTEPBAJT BEDPXHEN YACTHU BEPXHETO a1b0a M HHXHEN YACTU HUXHETO CeHOMaHa.

Kurouesoie ciosa: aMMOHOUIEU, HAYTHIIONIEH, anbO—ceHoMaH, CeBepHast Mcnanus.
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CORRELATION OF MAASTRICHTIAN STRATA IN THE SOUTHEAST NETHERLANDS
AND ADJACENT REGIONS, NORTHERN GERMANY, NORTHERN SPAIN AND THE USA
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We here present a preliminary correlation between key sections in the United States Western Interior
and Atlantic Coastal Plain (New Jersey), the Sopelana and Zumaya (Bay of Biscay) sections in northern
Spain, the combined Kronsmoor-Hemmoor sections in northern Germany and the type area of the
Maastrichtian Stage (southeast Netherlands, northeast Belgium; referred to as Maastricht—Aachen—
Liége area), with age estimates for the lower boundaries of biozones and lithostratigraphic units.
Calculations based on estimated sedimentation rates, long and very long eccentricity cycles (410 kyr and
c. 2,4 myr, respectively) and duration of biozones have resulted in the following datum points which can
be used for intercontinental correlation: the base of US Western Interior Baculites baculus Zone equates
with the base of the northwest European Belemnella obtusa Zone (at 70,6 Ma = base of Maastrichtian),
the base of the US Western Interior Hoploscaphites birkelundae Zone matches the base of the northwest
European Spyridoceramus tegulatus/Belemnitella junior Zone (at 69,4 Ma = lower/upper Maastrichtian
boundary) and is equated with the base ol unit 4 (Vijlen Member) in the Maastrichtian type area. In that
area, the hiatus between the Gulpen and Maastricht formations amounts to 1,2 myr (= top Lanaye
Member at 67,4 Ma — base Maastricht Formation at 66,2 Ma).

Key words: stratigraphy, Maastrichtian, Europe, North America.

In recent years, sections exposing uppermost Creta-
ceous rocks in the United States Western Interior and At-
lantic Coastal Plain (New lJersey) and in western and
southern Europe (Bay of Biscay, northern Germany and
the Maastrichtian type area) have been studied in detail,
and results can now be combined to a preliminary correla-
tion between them. Our own work in the type area of the
Maastrichtian Stage, i.e. southern Limburg (the Nether-
lands), the provinces of Liége and Limburg (northeast
Belgium) and the Aachen area (Germany), is based pri-
marily on belemnitellid cephalopods and inoceramid bi-
valves from the Vijlen Member (Gulpen Formation), and
will in the near future be complemented by a strontium
isotope curve for the upper Gulpen Formation and the en-
tire Maastricht Formation. This will hopefully lead to a
refinement of the correlation proposed herein. The vari-
ous localities are discussed separately; first, recently ac-
quired data are briefly discussed and, secondly, correlation
with the Maastrichtian type area is outlined.

Kronsmoor and Hemmoor, northern Germany

Recently (Niebuhr, 2006), the combined section at
Kronsmoor and Hemmoor (number 1 in figure) has been
reinterpreted, the estimate being that more than 100 metres
of chalk strata belonging to the upper Maastrichtian are
missing. The following age estimates were given (Niebuhr,
2006): first, the base of the Belemnella obtusa Zone at
Kronsmoor at marl layer T100 — 71 m, dated at 70,6 Ma,
and secondly, the last appearance datum (LAD) of Belem-
nitella junior Nowak, 1913 at Hemmoor, at marl layer
T100 + 79,1 m, dated at 67,8 Ma. This means that 150,1 m
in the combined Kronsmoor—Hemmoor sections would
correspond to a duration of 2,8 myr, which in turn leads to
a sedimentation rate of 53,6 m per myr.

In table 1, estimates of absolute numerical ages are
proposed for the combined Kronsmoor—Hemmoor sec-
tions by relating the level of zonal boundaries to the base
of the Belemnella obtuse Zone at 70,6 Ma, taking the cal-
culated sedimentation rate of the combined Kronsmoor/
Hemmoor section into account. For example, the lower/
upper Maastrichtian boundary at 69,3 Ma (marl layer
T100) closely approximates the base of the North American
Hoploscaphites birkelundae Zone (69,3—68,8 Ma).

Table 1

Calculated absolute ages for the lower boundaries of biozones in the
combined Kronsmoor-Hemmoor sections; FAD = first appearance datum

Levr;;':rlz’lll‘il\;]eot,onllnarl Characteristic levels Abs:)(;ltt;;g:ge
-71 base of obtusa Zone 70,6
-58 base of lower suntensis Zone 70.4
-48 base of upper sumensis Zone 70,2
-32 base of cimbrica Zone 69.9
-10 base of fastigata Zone 69.5

0 T100 69.3
+4.9 FAD of Belemnitella junior 69,2
+27 base of argentea/junior Zone 68.8
+30 start of flint maximum 68.7
+50 end of flint maximum 68.3

+62,5 base of danica/argentea Zone 68.1
+68,5 base of baltica/danica Zone 68.0
+85 top of sequence 67.7
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TeorpadHueckoe NOAOXKEHHE PA3PE30B MaaCTPHXTA, OGCYKIAEMBIX B TEKCTE:
| — pa3spe3ss KpoHcmoop 1 Xemmoop; 2 — pa3pe3el paiioHa Maactputxr—Axen—JTsex; 3 — paspess Huio-Ixepcu; 4 — pa3pessl BHyTpenHero
3anana CLUA; 5 — pa3peast Hopdonxa; 6 — pa3speasl Mouckoro Gacceiina; 7 — paspesnl Conenana v 3yMmaiis

It follows from table 1 that:

1. The base of the Baculites grandis Zone in the United
States Western Interior (70,2—69,7 Ma; absolute numeri-
cal ages of Western Interior zones are according to Ogg et
al., 2004) is within the Belemnella sumensis Zone, proba-
bly close to the base of the upper portion of that zone.

2. The base of the Baculites clinolobatus Zone (69,7—
69,3 Ma) corresponds to a level close to the middle of the
Belemnella cimbrica Zone.

3. The base of the Hoploscaphites birkelundae Zone
(69,3—68,8 Ma) approximates marl layer T100 in the com-
bined Kronsmoor—Hemmoor sections.

4. The base of the Hoploscaphites nicollettii Zone
(68,8—68,3 Ma) is close to the base of the Tenuipteria
argentea/Belemnitella junior Zone (sensu germanico).

Of note is the fact that the Baculites grandis Zone in
the United States Western Interior has yielded the index
inoceramid Trochoceramus radiosus (Quaas, 1902), but it
is not known from the Baculites clinolobatus Zone
(Walaszczyk et al., 2001), indicating that this key inocera-
mid could be expected in most of the sumensis and lower
cimbrica zones.

The Maastricht-Aachen-Liége (MAL) area

In this area (number 2 in figure), strata of definite
Maastrichtian age comprise the upper portion of the
Gulpen Formation (Vijlen, Lixhe 1, Lixhe 2, Lixhe 3 and
Lanaye members) and the entire Maastricht Formation,
with the exception of the highest portion (c. 2,5 metres) of
the Meerssen Member. For the Maastricht area, two se-
quence boundaries within the Vijlen Member and at the
top of this unit have recently been noted (Vandenberghe et
al., 2004). The first, dated at 68,9 Ma, corresponds to the
top of unit 6 of the Vijlen Member, while the second, dated
at 69,4 Ma, is situated within the upper half of the Vijlen
Member. Other authors (Machalski et al., 2007) correlated
unit 6 of the Vijlen Member with the Hoploscaphites bir-
kelundae Zone of the United States Western Interior, on
the basis of the presence of a scaphitid ammonite interpreted

as an interspecies hybrid between the North American
Jeletzkytes dorfi Landman et Waage, 1993 and an uniden-
tified species of the endemic European lineage of Hoplo-
scaphites constrictus (). Sowerby, 1817).

While the sequence boundary at the top of the Vijlen
Member is well documented, the position of the second
boundary is not well established. Its estimated age (69,4 Ma)
suggests that it either approximates the lower/upper Maas-
trichtian boundary as defined in the combined Krons-
moor—Hemmoor sections or is situated slightly lower (ta-
ble 1). New data (Keutgen et al., in press) show that the
index belemnitellid species of the upper Maastrichtian,
Belemnitella junior, first occurs slightly above the base of
unit 4 of the Vijlen Member, indicating that the sequence
boundary at 69,4 Ma should be situated close to the base
of that unit.

Additional support for a sequence boundary at that level
comes from a sedimentological interpretation of two sec-
tions which formerly exposed the upper portion of unit 4,
namely the Hans-Bockler-Allee 11 (Keutgen et al., in press)
at Aachen, and the lower portion of unit 4, plus unit 3, as
exposed at Altembroeck (Jagt et al., 1995). At the former
locality, J.P.H. Reynders (pers. comm.) documented the
presence of three glauconitic layers, with decreasing thick-
nesses from bottom to top (1,0 m, 0,5 and 0,3 metres, re-
spectively). These glauconitic layers contain several, in part
remanié, fossils (belemnite rostra) and pebbles and are
indicative of a high-energy, current-dominated environ-
ment. The glauconitic layers are separated by marlstones
of 2 m (lower) and 3,3 m (upper) in thickness, indicating a
lower-energy setting. In conclusion, the sequence formerly
exposed at the Hans-Bockler-Allee 11 is typical of retro-
gradational stacking, which results when the long-term
rate of accommodation exceeds that of sedimentation dur-
ing a transgression.

At the Altembroeck section, the highest-energy environ-
ment is documented for the belemnite (Bm) and glauco-
nite-enriched (Gc) levels. These do not vary considerably
in thickness (between 0,15 and 0,20 m), but the marlstone



layers between them do. Unit 3 of the Vijlen Member here
is c. 5 m thick, its top being marked by level Bm 0, which
corresponds to the base of unit 4. The thickness of overlying
marlstones is, is ascending order, 1,10 m, 0,15 m, 0,50 m,
0,70 m, 1,15 m and 0,70 m. Thus, from level Bm 1 up-
wards, the marlstone layers show a clear trend towards an
increasing thickness, comparable to the situation at Hans-
Béckler-Allee 11. Thus, this portion of unit 4 belongs to a
transgressive system tract. At least the upper portion of
unit 3 and the lowermost portion of unit 4 do not belong
to a transgressive system tract, because the thickness of the
marlstones is reduced fromc. Smto 1,10 mand to 0,15 m.
This progradational stacking can be found in the upper
portion of a highstand system tract and a lowstand system
tract. In conclusion, the position of the sequence boundary
at 69,4 Ma (Vandenberghe et al., 2004) is situated either at
the base of level Bm [ within the lowermost portion of unit
4 of the Vijlen Member (in case the lowstand system tract
is not preserved), or at the base of Bm 0, i.e. at the base of
unit 4. For practical reasons, the base of unit 4, which has
been identified in several sections (Felder, 2001), is here
considered an appropriate approximation of the sequence
boundary.

Correlation between Kronsmoor-Hemmoor
and the MAL area

First of all, it is important to note that in both the Krons-
moor—Hemmoor and MAL areas the lowermost Belem-
nitella junior Zone has previously been correlated with the
Hoploscaphites birkelundae Zone of the United States
Western Interior. As a matter of fact, in both areas the base
of the Belemnitella junior Zone approximates that of the
Hoploscaphites birkelundae Zone. Thus, estimates of
absolute numerical ages for the base of the Belemnitella
junior Zone have been calculated independently of each
other.

Additional support for correlation between Kronsmoor—
Hemmoor and the MAL area comes from data on the evo-
lutionary development of Belemnitella junior. Recently, a
general trend from cylindrical to more conical guards has
been demonstrated (Christensen et al., 2004). However, a
problem existed for Belemnitella junior collected from the
flint maximum at Hemmoor and from the flint maximum
(Lanaye Member) in the MAL area, rostra from the latter
being distinctly more conical. While flint maxima in both
areas had previously been equated (Schulz, Schmid,
1983), other data (Niebuhr, 2006) question that correla-
tion. Considering the estimates of numerical ages pro-
posed for the Kronsmoor-Hemmoor sections (table 1) and
estimates for deposits in the MAL area (Vandenberghe et
al., 2004), the flint maximum at Hemmoor should be
equated with the Lixhe | and/or Lixhe 2 member(s). From
the Lixhe 1—3 members only a limited number of speci-
mens of Belemnitella junior (seven in total) were available
for measurements (Christensen et al., 2004) and their
shape is slightly more advanced, i.e. conical, than speci-
mens from the flint maximum at Hemmoor; favouring the
hypothesis that the flint maximum at Hemmoor matches
the Lixhe | or 2 member(s), rather than the Lixhe 3 Member.

In this context, it is worth noting that recently (Keut-
gen et al., in press) unit 4 of the Vijlen Member in the
MAL area has been correlated with the interval between 0
and 5—10 m above the base of the upper Maastrichtian at
marl layer T100 in the Hemmoor section, as based on the
developmental stage in slenderness and shape of guards of
Belemnitella Iwowensis Naidin, 1952. As a first approxima-
tion, this would indicate near-equal sedimentation rates
for the basal upper Maastrichtian at Hemmoor and in the
MAL area, while calculations above indicate a sedimenta-
tion rate of 53,6 m/myr for Hemmoor and 64 m/myr for
the upper Vijlen Member. As an approximation, it is here
proposed to correlate the base of unit 4 of the Vijlen Member
with marl layer T100 at Hemmoor and to date this level at
69,4 Ma; the base of the Lixhe Member may be dated at
68,9 Ma, as proposed previously (Vandenberghe et al.,
2004). Because the Lixhe Member comprises fifty-five
cycles of 20 kyr each (Schigler et al., 1997), its top may
be dated at 67,8 Ma (top Lixhe 1: 68,5 Ma; top Lixhe 2:
68,2 Ma). The Lanaye Member contains twenty cycles of
20 kyr each (Schigler et al., 1997) and thus, its top is dated
at 67,4 Ma. Because the Maastricht Formation should
correspond to a duration of c¢. 0.7 myr (Schigler et al.,
1997), its base is dated at 65,5 + 0,7 = 66,2 Ma, resulting
in a hiatus between the Gulpen and Maastricht formations
of approximately |,2 Ma (table 2).

Global sea level and temperature fluctuations
due to Milankovitch cyclicity

An estimated Cretaceous sea level/ice volume curve
based on Milankovitch forcing has recently been computed
(Matthews, Frohlich, 2002; Miller et al., 2005). Minima
in this curve appear to correlate with sequence boundaries
in New Jersey (number 3 in figure), supporting a glacioeu-
static origin for these. The dominant beats in the predicted
curve are the very long (c. 2,4 myr) and long (405 kyr)
eccentricity cycles. For comparison, a cyclic mar!-limestone
succession has been described from the mid- to upper
Campanian of northern Germany, the periodicity being
dominated by a 413 kyr cycle (Niebuhr, 2005) and, hence,
the figure of 410 kyr may represent an acceptable mean for
the long eccentricity cycle. In this context, it is also inter-
esting to note that the duration of the Baculites eliasi Zone
in the United States Western Interior (number 4 in figure)
was 0,4 myr, while the Baculites baculus Zone lasted
0,4 myr, the Baculites grandis Zone 0,5 myr, the Baculites
clinolobatus Zone 0,4 myr, the Hoploscaphites birkelundae
Zone 0,5 myr, and the Hoploscaphites nicollettii Zone
0,5 myr (Ogg et al., 2004). In summary, six ammonite
zones had a duration of 2,7 myr, with a mean of 0,45 myr,
which is fairly close to the 0,41 myr cycle (Matthews,
Frohlich, 2002; Miller et al., 2005). The hypothesis is here
put forward that the duration of these ammonite zones was
affected by the 410 kyr eccentricity cycle. In table 2, the
0,41 myr cycle is indicated and a correlation with the United
States Western Interior ammonite zones is proposed,
based on the assumption that the base of the Baculites
baculus Zone roughly corresponds to a cycle boundary at
70.6 Ma.
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Table 2
Estimated absolute numerical ages for sequence boundaries based on the very long (c. 2,4 myr) and long (0,41 myr) eccentricity cycles
(Miller et 4l., 2005) and comparison with the ages of biozone boundaries in the United States Western Interior and in the combined
Kronsmoor—Hemmoor sections, northern Germany
]l-)‘::ii,cl{zl: Very :::;igscyc le US Western Interior Northwest Germany Vander;l;)rog:)e etal. Present paper
72,24 B. reesidei (72,1 Ma) grimmensis/granulosus top Beutenaken
(72,2 Ma) (72,2 Ma)
71.83 B. jenseni (71,6 Ma) hiatus
71,42 lanceolata hiatus
(71,3 Ma)
71,01 Trans.: 70,8 Ma B. eliasi (71,0 Ma) pseudobtusa (70,8 Ma) Ma 1 (70,8 Ma) hiatus
70,60 B. baculus (70,6 Ma) obtusa (70,6 Ma) hiatus
70,19 B. grandis (70,2 Ma) sumensis (70,4 Ma) Ma 2 (70,0 Ma) = base Vijlen 0 | base Vijlen 0 (70,2 Ma)
69,78 B. clinolobatus (69,7 Ma) cimbrica (69,9 Ma) base Vijlen 2 (69,8 Ma)
69,37 H. birkelundae (69,3 Ma) | tegulatus/junior (69,3 Ma) | Ma 3 (69,4 Ma) = base Vijlen 4 | base Vijlen 4 (69,4 Ma)
68,96 H. nicollettii (68,8 Ma) | argentea/junior (68,8 Ma) | Ma 4 (68,9 Ma) = base Lixhe | base Lixhe 1 (68,9 Ma)
68.55 Trans.: 68,4 Ma base Lixhe 2 (68,5 Ma)
68,14 J. nebrascensis (68,3 Ma) | danica/argentea (68,1 Ma) base Lixhe 3 (68.2 Ma)
67,73 base Lanaye (67,8 Ma)
67,32 Ma 5 (67,5 Ma) = top Lanaye | top Lanaye (67,4 Ma)
66,91 hiatus
66,50 hiatus
66,09 Trans.: 66.0 Ma base Maastricht Fm
(66,2 Ma)

65,68
65,27 ) K/Pg boundary (65.5)

Note. The estimated ages of lithostratigraphic units in the MAL area are also given, as are the ages of sequence

boundaries (Vandenberghe et al., 2004) (Trans. =
Paleogene)

In general, table 2 shows a close match of the 410 kyr
eccentricity cycle bases and the biozone boundaries in the
United States Western Interior. The ammonite zones ei-
ther correspond to the cycle boundaries or are slightly
younger — with the exception of the Jeletzkytes nebras-
censis Zone. It may be concluded that the assumed gla-
cioeustatic changes caused faunal turnover in the United
States Western Interior.

For comparison, also the bases of the zonal boundaries
in the combined Kronsmoor-Hemmoor sections are pre-
sented in table 2. These calculations are based on the sedi-
mentation rate for the Maastrichtian Stage as indicated
previously (Niebuhr, 2006). The base of the Maastrichtian
Stage is dated at 70,6 Ma and approximates the base of the
obtusa Zone (for further comments see also table 1). Nu-
merical ages for the uppermost Campanian are calculated
using other data (Friedrich et al., 2005). However, in the
latter paper the base of the obtusa Zone is dated at 70,7 Ma.
The numerical age for the base of the lanceolata Zone of

onset of transgression; Fm = Formation; K/Pg = Cretaceous/

71,3 Ma (Friedrich et al., 2005) has been accepted and the
lower boundaries of the pseudobtusa and grimmensis/
granulosus zones have been calculated by assuming a stabie
sedimentation rate of 15 m / (71,3—70,6) myr= 21,4 m/myr
(vs 22,5 m/myr, as calculated previously, Niebuhr, 2006).
As indicated in table 2, also the zonal boundaries in the
Kronsmoor—Hemmoor sections show a fair match with
the presumed glacioeustatic cycle boundaries.

Also indicated in table 2 are estimates of numerical
ages (Vandenberghe et al., 2004) for the Maastrichtian
type area, which are based mainly on sequence-strati-
graphic correlations. At first glance, the sequence bounda-
ries proposed (Vandenberghe et al., 2004) also follow the
410 kyr eccentricity cycle (Matthews, Frohlich, 2002;
Miller et al., 2005), thus favouring interpretation of this
cycle as the origin of glacioeustatic fluctuations of sea level
and temperature. However, these considerations also suggest
that sequence boundaries can theoretically be expected
every 0,41 myr. The fact that previous authors (Vandenberghe
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et al., 2004) did not recognise sequence boundaries every
0,41 myr, illustrates that their significance was severely
impacted by the very long eccentricity cycle in addition to
local phenomena, e.g. tectonic events. The latter aspect
may impair long-distance correlations of sequence bound-
aries.

It has been documented that the Vijlen Member repre-
sents some kind of ‘cyclic’ deposit (Felder, 2001; Keutgen
et al., in press). Each cycle consists of an interval rich in
glauconite and quartz grains accompanied by belemnite
bioclasts in the lower portion and an interval with (rela-
tively) more numerous echinoderm bioclasts in the upper
part, at least in the type section of this member near
Mamelis (southern Limburg, the Netherlands). Thus, the
first sequence would correspond to units 0 and 1 of this
member, the second to units 2 and 3, and the third to units
4, 5 and 6. Each of these three sedimentation cycles is here
interpreted as a 0.41 myr eccentricity cycle (compare
Miller et al., 2005). It follows from these considerations
that the base of the Vijlen Member should be dated at
70,2 Ma, which is quite close to the previous calculation
at 70,0 Ma (Vandenberghe et al., 2004). The base of the
Vijlen Member would thus be situated within the sumensis
Zone (sensu germani¢o) and close to the base of the Bacu-
lites grandis Zone in the United States Western Interior,
while the base of unit 2 of the Vijlen Member would
roughly match the base of the cimbrica Zone (sensu ger-
manico). If this interpretation is correct, the onset of Vijlen
Member sedimentation would also match the beginning of
increased of 8"*C values in the middle sumensis Zone at
Kronsmoor (Schonfeld et al., 1996) and at Hemmoor
(Stenvall, 1995), which are indicative of a significant global
sea level rise (Jarvis et al., 2002).

It may be expected that, if the beat of the 0,41 myr
eccentricity cycles parallels that of the 2,4 myr cycle, a sea
level drop or, alternatively, a sea level rise, could be over-
proportional. In the MAL area, there are two significant
regressive phases in the topmost Campanian and within
the Maastrichtian stages: between the Beutenaken and Vi-
jlen members and between the Gulpen and Maastricht
formations, respectively. Both regressions correspond to
hiatuses and are c. 4,8 myr apart, i.e. twice the 2,4 myr
eccentricity cycle beat.

In a preliminary attempt, we have tried to date the
2,4 myr eccentricity cycle by estimating numerical ages for
the onset of major transgressions. In the MAL area, the
transgressive base of the Vijlen Member was estimated at
70,2 Ma. For comparison, in the United States Western
Interior, the Campanian/Maastrichtian regression is also
indicated by a hiatus, which comprises the Baculites jense-
ni and Baculites eliasi zones in the Badlands National
Park (Stoffer, 2003). The base of the overlying Baculites
baculus Zone is dated at 70,6 Ma, which is 0,4 myr earlier
than the estimated numerical age for the base of the Vijlen
Member. In the Mons Basin (southern Belgium; number 6
in figure), the base of the Ciply Malogne Phosphatic
Chalk Formation (middle obtuse Zone) may be dated at
70,5 Ma, which is quite close to the situation in the United
States Western Interior. Vandenberghe et al. (2004) dated

the onset of transgression slightly earlier at 70,8 Ma. Taking
the latter estimate as a basis, the start of the transgressive
phases of the next sequences could be expected at 68,4 Ma
(= more or less the base of the Lixhe 2 Member) and
66,0 Ma, respectively (table 2). The latter numerical age is
very close to the estimated base of the Maastricht Forma-
tion (66,2 Ma).

Correlation between Sopelana—Zumaya ( Bay of Biscay)
and the MAL area

The Sopelana and Zumaya sections (number 7 in figure)
are situated in the Basque Country (Bay of Biscay, northern
Spain) and the former is famous for inoceramids. In these
sections, the “stages” El, E2 and E3 have been distin-
guished (Gomez-Alday et al., 2004). Inoceramids are
commonest in E1, but range upwards into E2. According
to other workers (Paul, Lamolda, 2007), the upper portion
of the Sopelana section exposed units 5—8 of the Zumaya
section (sensu Wiedmann), and the base of E3 correspond-
ed to the base of unit 7 (sensu Wiedmann). In the Sopela-
na section, the magnetostratigraphic sequence boundary
between C31R and C31N is situated within E2 (Gomez-
Alday et al., 2004). According to some authors (Hicks et al.,
1999), this magnetostratigraphic sequence boundary
occurs in the uppermost portion of the Hoploscaphites
birkelundae Zone, the top of which is dated at 68,8 Ma
(Ogg et al., 2004).

Combining the Zumaya and Sopelana sections results
in the following scenario of “events” from bottom to top:

1. Common inoceramids in E1 at Sopelana, but without
Trochoceramus radiosus, favouring correlation with the
Baculites clinolobatus Zone of the US Western Interior
(69,7—69,3 Ma, sensu Ogg et al., 2004).

2. A decrease in inoceramid frequency in the lower
portion of E2.

3. Magnetostratigraphic sequence boundary between
C31R and C31N within E2 (here estimated at c. 68,9 Ma).

4. Base of unit 7 (sensu Wiedmann) at Zumaya corre-
sponds to base of E3 at Sopelana. At that level, “/nocera-
mus” morgani (Sornay, 1973) disappears (Paul, Lamolda,
2007) and this level characterises a sequence boundary
(unit E3 corresponds to a lowstand deposit) (Gomes-Alday
et al., 2004).

5. In the lower portion of unit 7 (sensu Wiedmann), the
calcareous nannofossil Lithraphidites quadratus appears
(Paul, Lamolda, 2007).

6. In the upper portion of unit 7 (sensu Wiedmann),
the planktonic foraminifera Abathomphalus mayaroensis
appears (Paul, Lamolda, 2007).

7. At the top of unit 7 the last inoceramid prisms occur
(Paul, Lamolda, 2007).

The most important aspect for correlating Sopelana—
Zumaya and the MAL area is the magnetostratigraphic se-
quence boundary between C31R and C3IN, which is situ-
ated within the uppermost portion of the Hoploscaphites
birkelundae Zone. Because the lower/upper Maastrichtian
boundary as defined by the FAD of Belemnitella junior is
situated close to the base of the Hoploscaphites birkelun-
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dae Zone, the boundary level is obviously below the base
of unit 7 (sensu Wiedmann) within “stage” E2 at the
Sopelana section.

According to some authors (Gomez-Alday et al., 2004),
the base of unit 7 (sensu Wiedmann) corresponds to a se-
quence boundary. Thus, the lower/upper Maastrichtian
boundary may be situated within a transgressive system
tract in the Sopelana and Zumaya sections. [t may be
speculated that the sequence boundary at the base of unit 7
(compare Gomez-Alday et al., 2004) corresponds to the
sequence boundary Ma 4 of Vandenberghe et al. (2004) at
68,9 Ma (table 2). In this case, it would correspond ap-
proximately to the base of the Lixhe Member in the MAL
area (table 2). Of note is that “Inoceramus” morgani (Sor-
nay, 1973) disappears close to the base of unit 7 (sensu
Wiedmann) in the Sopelana-Zumaya sections (Paul,
Lamolda, 2007), while the highest occurrence of this spe-
cies in the MAL area is close to the top of the Vijlen
Member (I. Walaszczyk, pers. comm.).

The New Jersey Coastal Plain

Absolute numerical ages have been calculated (Mat-
thews, Frohlich, 2002; Miller et al., 2004) for uppermost
Cretaceous deposits in the New Jersey Coastal Plain. The
top of the Mount Laurel Formation was dated at 71,2 Ma.
A major hiatus of 2,2 Ma separates the Mount Laurel For-
mation from the Maastrichtian Navesink | sequence
(69,0—67,0 Ma). The inferred sequence boundary be-
tween the Navesink | and Il sequences may be associated
with a late Maastrichtian hiatus (67,0—66,0 Ma); however,
this needs to be verified. Deposition was continuous across
the Cretaceous/Paleogene boundary within the Navesink
11 sequence (66,0—64.5 Ma). In summary:

1. Top of Mount Laurel: 71,2 Ma (older than the
sequence boundary Ma | of Vandenberghe et al. (2004) at
70,8 Ma (table 2).

2. Hiatus between Mount Laurel and Navesink 1: 2,2
Ma (Miller et al., 2004).

3. Base of Navesink I: 69,0 Ma (close to the sequence
boundary Ma 4 of Vandenberghe et al. (2004) at 68,9 Ma
(table 2).

4. Top of Navesink I. 67,0 Ma (close to the top of
Lanaye Member at 67,4 Ma) (table 2).

5. Base of Navesink 11: 66,0 Ma (close to base of Maas-
tricht Formation at 66,2 Ma) (table 2).

It may be added that the topmost Campanian and low-
er Maastrichtian are each characterised by a distinct hia-
tus in both the MAL area and the New Jersey Coastal
Plain. In the MAL area, the top of the Beutenaken
Member approximates the FAD of Belemnitella minor 11
(Keutgen et al., in press). In Norfolk (eastern England,
number 5 in figure), this species appears within the Para-
moudra Chalk Member (Christensen, 1995), approximately
at a level close to the base of the grimmensis/granulosus
Zone (sensu germanico). The top of the Beutenaken
Member is thus dated at 72,2 Ma (table 2). Taking into ac-
count that the deposition of the Vijlen Member, with the
exception of rocks preserved only in the channels, started
with unit 5, then the hiatus between the Beutenaken and
Vijlen members in the MAL area lasted for c. 3,0 myr,
between c. 72,2 Ma (top Beutenaken Member) and
c. 69,2 Ma (base of unit 5, Vijlen Member), while in New
Jersey the duration was ¢. 2,2 myr (from 71,2 to 69,0 Ma).

Final comments

In summary, two sea level lowstands are well discernible
in the MAL area, one at the Campanian/Maastrichtian
boundary (start of transgression at ¢. 70,8 Ma), and one in
the upper Maastrichtian (start of transgression at ¢c. 66,0 Ma).
However, the one in between (calculated start of transgres-
sion at ¢. 68,4 Ma) is not detectable, but may correspond
to a level withij the Lixhe members. Interestingly, it is not
detectable in the New Jersey Coastal Plain either. The reason
for this is not yet clear, but it might be related to global
warming and sea level rise during the late early Maastrichtian
due to Deccan trap volcanism (Nordt et al., 2003).
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KOPPEJALUA MAACTPUXTCKUX OTJ!O)KEHI/II‘;I IOro-BOCTOYHbIX HUJEFJIAH1I0B
N COCEAHUX PAMOHOB, CEBEPHOU TEPMAHUWN, CEBEPHON NUCIIAHUH 1 CLLUA

H. Kéiimeen, [wc. B.M. Sxm

lpenctasneHa npeaBapUTeNbHAA KOPPENsLUMs MeXAy KiioUueBbIMU paspe3aMu BHyTpeHHero 3a-
nana v Atnautuueckoro nodepexss (Hoio-Ixepcu) CLUA, paspezammu Conenara w 3ymas (buckaii-
ckuii 3anmB) B CeepHoit Ucnanuu, cBoaHbiMU pa3spedamu KpoHcMoop—XeMmmoop B CeBepHoii ep-
MaHMKM M CTPATOTUNMUECKOW obnactn Maactpuxrtckoro spyca (lOro-Boctouusie Huaepaanabl,
Cepepo-BoctouHas Benbrus), ¢ BO3pacTHbIMU AATUPOBKAMU JUIA HUXHHUX rPAHULL OMO30H U JIUTO-
cTpaturpachuyeckux noapasaeneHui. JJaTHpOBKH PaCCYUTAHBI Ha OCHOBAHUM OLIEHKH CKOPOCTH Cce-
NMMEHTAUMH, JNTMHHBIX W CBEPXATMHHBIX LHKJI0B Munankosuua (410 Teic ieT U okono 2,4 MAH et
COOTBETCTBEHHO) W NMPOJOIXKHUTENBHOCTH OUO30H, ONpeaeseHHbIX MO ClelyIOIMM BO3PACTHbIM 1aTH-
POBKaM, KOTOpPble UCTIONB3YIOTCS /U151 MEXKOHTHHEHTATbHOW KOpPEIsLiMU: OCHOBaHMe 30HbI Baculites
baculus BuytpenHero 3amaga CLUA cooTBeTCTByeT ocHOBaHUIO 30HLI Belemnella obtusa Cesepo-
3ananHoit Esponnl (70,6 Ma = ocHOBaHUWe MAacTPUXTCKOTO Apyca), OCHOBaHKe 30HbI Hoploscaphites
birkelundae BHytpeHhero 3anaaa CLIA cooTBeTcTBYeT OCHOBaHMIO 30HBI Spyridoceramus tegulatus/
Belemnitella junior Cebepo-3anagHoit EBponsi (69,4 Ma = rpaHMUa HWKHEro/BEPXHETO MAACTPUXTa)
W 3TO COOTBETCTBYeT OCHOBAaHMWIO MozpasaeneHuns 4 (rmayka BuabeH) B o6nacTv cTpatoTuna maa-
CTPUXTCKOro sapyca. B atoi obnactu nepepsiB (xnatyc) Mexay dopMauusiMu IyabnedH n Maacrpuxr
cocrtaniseT 1,2 maH aet (kpowast nayku Jlanae, okoso 67,4 Ma — ocHoBaHWe dopMauruu MaacTpuxr,

oKon10 66,2 Ma).

Kniouesnie cnoga: crpaturpadms, Maactpuxt, EBpona, CeBepHasi AMepuka.
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BELEMNELLOCAMAXEX GR. GROSSOUVREI, A RARE MID-CAMPANIAN
BELEMNITELLID (CEPHALOPODA, COLEOIDEA) FROM THE HANNOVER AREA,
NORTHERN GERMANY

John W. M. Jagt', Elena A. Jagt-Yazykova®, René van Neer’

! Natuurhistorisch Museum Maastricht (SCZ), Maastricht, the Netherlands
* Uniwersytet Opolski (Katedra Biosystematyki), Opole, Poland
3 Sittard, the Netherlands

Received by editors 08.06.08

A single specimen of the rare belemnitellid Belemnellocamax ex gr. grossouvrei (Janet), recently col-
lected from the Misburg Formation (Echinocorys conica-Belemnitella mucronata Zone; lower mid-
Campanian) at the Teutonia Nord quarry near Misburg (Hannover area, northern Germany) is
described and illustrated. It represents the youngest record of this taxon to date and also the largest speci-
men ever reported. An overview of earlier records of the species is added, and pertinent literature items

are listed.

Key words: belemnitellids, Campanian, Germany.

During the past three decades, belemnitellid coleoid
cephalopods from carbonate rocks of Cenomanian to Maas-
trichtian age across northern and central Europe (Central
European Subprovince, Christensen, 1997), inclusive of
the Russian Platform (Central Russian Subprovince,
Christensen, 1997) and the northern margins of the Tethyan
Realm, have received ample attention. The family Belem-
nitellidae comprises at least eleven genera and subgenera,
namely Actinocamax Miller, 1823; Praeactinocamax Naidin,
1964; Belemnellocamax Naidin, 1964; Belemnella (Belem-
nella) Nowak, 1913, Belemnella ( Pachybelemnella) Schulz,
1979; Belemnella (Neobelemnella) Naidin, 1975; Gonio-
teuthis Bayle, 1878; Goniocamax Naidin, 1964; Belemnitella
d’Orbigny, 1840; Belemnocamax Crick, 1907 and Fusiteuthis
Kongiel, 1962. In addition, the various species assigned to
these have been demonstrated to constitute valuable key
index taxa, in particular in the Campanian and Maastrich-
tian, but also in older strata.

Carbonate rocks (chalk/marl rhythmites) of Late Cre-
taceous (Santonian—late Campanian) age in the Lehrte
West Syncline near Hannover (northern Germany) (fig. 1)
commonly yield belemnitellid coleoids (Christensen et al.,
1975; Ernst, 1975; Ernst et al., 1979; Christensen, 2000;
Niebuhr, 2006). Most species are assignable to the genera
Gonioteuthis, Belemnitella and Actinocamax. In addition, one
adult and a single juvenile specimen of Belemnellocamax
balsvikensis (Brotzen) are known from the Misburg Forma-
tion, lower mid-Campanian (Echinocorys conica—Be-
lemnitella mucronata Zone) at the Germania 1V quarry,
Misburg (Christensen, Schulz, 1976). Here we add to this
list a large, adult (?gerontic) individual of Belemnelloca-
max ex gr. grossouvrei from the same biozone (table). The
specimen was collected by one of us (R. van Neer) during
recent fieldwork at the Teutonia Nord quarry, in the imme-
diate vicinity of the Germania [V quarry. It now forms part
of the collections of the Natuurhistorisch Museum Maas-
tricht (abbreviation NHMM; RN = R. van Neer Collection).

Systematic palaeontology
Family Belemnitellidae Paviow, 1914
Genus Belemnellocamax Naidin, 1964
Type species — Belemnites mammillatus Nilsson, 1826,
by original designation.
Belemnellocamax ex gr. grossouvrei (Janet, 1891)
Fig. 2A-E
Actinocamax Grossouvrei: Janet, 1891, p. 716, pl. 14,
figs 1—3.
Material. A single large, adult (?gerontic) rostrum,
NHMM RN 1521, '

Table |
Biozonation of the Campanian Stage in northern Germany

Stage Substage Macrofossil zones

Belemnitella minor—Nostoceras
polyplocum—Galerites vulgaris

Campanian | upper (p.p.)

mid Galerites vulgaris—Micraster stolleyi
Galerites vulgaris—Galeola papillosa
basiplana

Patagosites stobaei—Galeola papillosa
basiplana—Trachyscaphites spiniger
Echinocorys conica—Belemnitella
mucronata

lower Gonioteuthis quadrata gracilis—
Belemnitella mucronata

Echinocorys conica—Galeola papillosa
Galeola papillosa

Galeola senonensis

Offaster pilula— Galeola senonensis
Offaster pilula

Sphenoceramus lingua—Gonioteuthis
quadrata

Gonioteuthis granulataquadrata

Note: upper Campanian (p.p. — pro parte), with the zone that yielded
Belemnellocamax ex gr. grossouvrei in bold.
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Fig. |. Map showing the Lehrte West Syncline in which the Teutonia Nord quarry is situated, and the extent (shading) of both surface and subsurface
Cretaceous strata in northern Germany

Description. Rostrum stout and long, total length (in-
clusive of mucro; see Christensen, 1975) 118,8 mm;
strongly lanceolate and symmetrical in ventral view (fig. 2,
C), with maximum diameter in lower third; in lateral view,
asymmetrical and arched (fig. 2, D); apex inflated and
faintly mucronate; maximum inflation of rostrum in lower
third (fig. 2, C, E); transverse sections of rostrum strongly
depressed ventrally and dorsally (fig. 2, A, D), and elliptical
over entire length (fig. 2, A); ventral fissure well developed
yet short, because of imperfect calcification of alveolar
region (fig. 2, A—C); pseudoalveolus shallow, with few,
scattered small conellae (fig. 2, B); adoral end subtriangular
in cross section (fig. 2, A, B); lateral lines only' faintly
developed posteriorly as double lines (fig. 2, D), anteriorly
extended as narrow, yet deep, dorso-latéral -depressions
(fig. 2, E); posteriorly, dorsal surface faintly tuberculate,
otherwise rostrum smooth.

Measurements, L = length of guard; D = depth of pseudo-
alveolus; DVDP = dorso-ventral diameter at protoconch;
LDP = lateral diameter at protoconch; DVDAE = dorso-
ventral diameter at alveolar end; LDAE = lateral diameter at
alveolar end; MLD = maximum lateral diameter (all in mm):

L D DVDP | LDP | DVDAE | LDAE MLD
118,8 | 7,0 12,2 12,4 10,2 10,4 25,5
97! - 14 17 — — 20
7 - 8 12 — - 18
o - 8 9 - — 15
9507 - - - - o 17
97* - - - - — 15
844 — 11,3 13,6 10,9 — 17,3
98% - 7.1 8,9 6,7 - 14,9

Measurements of NHMM NR 1521 are bold; compara-
tive material includes: ! type lot of Actinocamax grossouvrei
(Janet, 1891); 2 type specimen of Actinocamax toucasi
(Janet, 1891); *type specimen of Actinocamax alfridi (Janet,
1891); *3specimens from the Santonian Sougraigne Blue
Marls, Corbieres, southern France (Christensen et al., 1993).

Discussion

Although larger than specimens recorded to date,
NHMM RN 1521 is clearly conspecific with material as-
signed to Belemnellocamax ex gr. grossouvrei by previous
authors. In total, near 100 specimens are now known from
western Europe and the Russian Platform, which clearly
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Fig. 2. A—L5. Belemnellocamax ex gr. grossouvrei (Janet) (NHMM RN 1521). in anterior (A, B: note conellae in B), ventral (C), lateral (D) and dorsal
(E) views: oniginal size. Misburg Fornution (terminology, see Niebuhr et al.. 2007). lower mid-Campanian (Echinocorys conica— Belemnitella mu-
cronata Zone) at Teutonia Nord quarry. Misburg (Hannover arca. Germany). Specimen whitened with ammonium chloride prior to photography
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indicates this taxon to be rare. No biometric analyses of
this material have been carried out so far, the consensus
amongst belemnite workers is that this represents a highly
variable species, which has been subject to oversplitting.

On the basis of a rather limited material, Janet (1891)
erected three species, all assigned to Actinocamax and de-
scribed as A. grossouvrei, A. toucasi and A. alfridi.

Subsequent to the original description, only few
records of this typical form are found in the literature until
Naidin (1964) referred species of the grossouvrei group to
a new subgenus, Actinocamax ( Paractinocamax), and noted
these to have had a short juvenile guard in contrast to
species assigned to his new genus, Belemnellocamax. Sub-
sequently, Christensen (1975) remarked that only eleven
specimens were known from western Europe, and later
still, Christensen (1986) reassigned the grossouvrei group
definitively to the genus Belemnellocamax, because guards
from the lowermost Campanian at Kullemdlla (Skane,
southern Sweden; type specimen of B. grossouvrei ornatus)
and uppermost lower Campanian at Flackarp (Kristians-
tad Basin, southern Sweden) had revealed a long and elon-
gated juvenile guard. The same observation was made for
three specimens from the lowermost Campanian at Braun-
schweig (northern Germany; M.-G. Schulz Collection).
Moreover, Christensen (1986) documented juvenile guards
of the grossouvrei group from England and the Kristians-
tad Basin, which were also very elongated; in contrast,
Naidin (pers. comm. to Christensen, 1984) had never seen
any juvenile or subadult specimens from the Russian Plat-
form.

On the basis of the eleven specimens known in 1975,
eight species and subspecies were erected, as follows:
B. grossouvrei, B. toucasi, B. alfridi, B. depressus (Andreae,
1895), B. depressus fusiformis (Andreae, 1895), B. mammil-
latus germanica (Stolley, 1930), B. mammillatus ornatus
(Moberg, 1885) and B. blackmorei (Crick, 1907).

Belemnellocamax ex gr. grossouvrei is widely distributed
in the North European Province, but rare (Christensen,
1986), while B. mammillatus is extremely common in
southern Sweden but rare elsewhere, with only isolated
finds from northern Germany, eastern Poland and the
eastern part ol the Russian Platform. Belemnellocamax
balsvikensis is also common in Skane (southern Sweden),
but unknown outside this area, with the exception of two
specimens from the Hannover area, northern Germany
(Christensen, Schulz, 1976). Thus, the distribution area
appears to have gradually diminished through time. Chris-
tensen (1986) noted that on the Russian Platform, this
group was slightly commoner than in western Europe and
about 60—70 specimens had been recorded; these had been
assigned to B. grossouvrei pseudotoucasi (Naidin, 1964),
B. grossouvrei pseudoalfridi (Naidin, 1964) and B. toucasi
var. seimensis (Nikitin, 1958).

German records of B. ex gr. grossouvrei are, according
to Christensen (1986), from the Gonioteuthis granulata-
quadrata Zone (lowermost Campanian) and G. quadrata
gracilis—B. mucronata Zone (uppermost lower Campanian),
while in southern Sweden the taxon is known from the basal
Campanian (MVomb Trough) to uppermost lower Campanian
(Kristianstad Basin). Other records are from the upper
Santonian and ?lower Campanian of France and upper
Santonian and lower Campanian of the Russian Platform,
while records from England are from Fimber, Yorkshire
(latest Coniacian—earliest Santonian, coranguinum Zone)
and Ruston Parva, Yorkshire (early Campanian, Offaster
pilula Zone) (Crick, 1906, Christensen, 1991; Doyle, 2002),
West Harnham (top Offaster pilula or basal G. quadrata
Zone [sensu anglico], Mottisfont (probably Hagenowia
blackmorei Horizon, early Campanian), Micheldever,
Hants (probably earliest Santonian, coranguinum Zone)
and East Harnham, near Salisbury (probably G. quadrata
Zone |sensu anglico]).

From France, Christensen et al. (1990) recorded B. ex
gr. grossouvrei from the Santonian (Labastide Sandstone
Formation) at Bugarach (Aude) and from Sougraigne aux
Croutets, of late Santonian age. These records from southern
France demonstrate that the group also occurred along
the northern margin of the Tethyan Realm. To this, Chris-
tensen et al. (1993) added two specimens from the lower
part of the Sougraigne Blue Marls between Sougraigne and
Croutets (Corbiéres, southern France), of Santonian age
(Placenticeras polyopsis—Texanites gallicus Zone) and
Christensen et al. (1993) noted a single specimen from
Dieppe (Normandie, northern France), of early or middle
Santonian age (coranguinum Zone).

NHMM RN 1521 is the stratigraphically youngest, and
largest, specimen known to date and extends the range of
this group into the lower mid-Campanian (table). Com-
petition with successful members of the genus Belemnitella
at this time (Christensen et al., 1975; Christensen, 2000)
probably led to its demise. However, it could also have been
a primarily rare species with a rather limited breeding
success and/or a preferred habitat outside the area from
which it has now been recorded. With the exception of
B. mammillatus and B. balsvikensis, which both demonstrably
lived and bred in the area where they are found (Chris-
tensen, 1975; Christensen, Schulz, 1976), no juveniles of
B. ex gr. grossouvrei are known from western Europe or the
Russian Platform, with the exception of southern England
and southern Sweden (Christensen, 1991). This suggests
that the taxon lived and bred somewhere ¢lse, possibly in
adjacent oceanic basins from which it migrated (or ?strayed)
periodically into shallower-water settings.

We thank B.W.M. van Bakel (Uden, the Netherlands)
for preparation of photographs.
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BELEMNELLOCAMAXEX GR. GROSSOUVREI, PEAKUI BEJIEMHUT (CEPHALOPODA,
COLEOIDEA) U3 CPEJHEI'O KAMITIAHA PAUOHA TAHHOBEPA, CEBEPHAAl TEPMAHUS

Mnc. B. M. SIxm, E. A. SIxm-Szetxoea, P. éan H33p

WUnnocTpypoBaH W ONUCaH 3K3eMIUIAP peakoro 6eneMuura Belemnellocamax ex gr. grossouvrei (Ja-
net), KOTopblit 6bUT HEAABHO HaiiaeH B 30He conica/mucronata (HU3bl CpeaAHero KaMNaua, sensu ger-
manico) B kapbepe TesToHns Hopa okono Mucbypra (parioH lanHosepa, CeBepHaa lepmanus). 1o
camasi Moaoaasi nNo BO3pacTy HAX04Ka AAHHOTO TAKCOHA U CaMbli KPYMHbIH 3K3eMMAAD.

Knouegsie croea: 6e1eMHUTDI, KaMmniaH, [epMaHus.

Creaenns 06 asropax: Jagt John W.M.— Natuurhistorisch Museum Maastricht (SCZ), Maastricht,
the Netherlands; Jagr-Yazykova Elena A. — Uniwersytet Opolski (Katedra Biosystematyki), Opole,

Poland; van Neer, René — Sittard, the Netherlands.
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TEOJIOTUYECKAS UCTOPUS BAXYMCAPANCKOI'O PAMOHA TOPHOIO KPbIMA

B MEJIOBOM IIEPUOJE

AM. Huxuwun, A.C. Arexcees, E.1O. bapabowrun, C.H. boaomos,
JI. ®. Konaesuu, P.P. la60yasun, H.B. badyauna

MoOCKOBCKHI rocyaapcTBeHHbIH yHUBepcUTeT iMeHu M. B. JlomoHocoBa
Moctynuna B peaakunio 16.06.08

B reonoruyeckoit ucropuu baxumcapaiickoro paiiona [opHoro KpeiMa, roe MHOIve roasl NpoROaSAT-
CH reoNOTHYCCKHE NMPaAaKTUKH, 1A MEJOBOro nepruoaa BbiACJIEHBl TPU INOXU. BANAHXWHCKO-ANITCKAA
TPaHCIPEeCCUBHAs, paHHE-CpeaHea bOCKas BO3AbIMaHUA M pudTOO6pa3zoBaHUst U NO3AHEANOCKO-
30LEHOBAA TPAHCTPeCCHBHAA. BanaHXWHCKO-anTcKas 3noxa pasaejeHa Ha BaTaHXWHCKO-PaHHeroTe-
PHBCKY10, NMO3AHETOTEPUBCKO~PaHHeGAppeMCKYIO U NO3AHe6appeMCKO-anTcKyo cTanvuu. B nosaHe-
anbOCKO-30UEHOBOI JMOXE PAa3INUAIOTCS B NO3AHeM anbbe: 1) MaHrywckoe speMs GOpMUpoOBaHUA
MHIPECCUBHOIO JANOJHEHUS NANEONO0HHbI, 2) LIADUHCKOE BPEMSA KPAaTKOBPEMEHHOW TPAHCTPECCUH,
3) BBICOKOOYropcKoe BpeMsl WHMPOKOM TPaHCIPECCHHM, a B TO3IHEMEJOBYIO 3TMOXY: 1) CeHOMaH-
KOHBLSIKCKUHA W 2) MO3AHECAHTOHCKO-MaaCTPUXTCKHII TPaHCIPECCHBHO-pPeTpeccUBHble UWkasl. Kpar-
KO OXapaKTepu30BaH MATCKWiIl TPAHCTPECCUBHO-PErpeCCUBHBLIA LMK paHHero najieoueHa. Ucropus
PA3BUTHS 3TOrO paioHa 6blia TeCHO CBA3aHa C reOAMHAMMUECKOM IBOJIOUMeN Bcero HepHOMOPCKOro

pernoHa.

Knrouessie cnoga: CTpaTMl'pa(bMﬂ, UCTOPHUA DA3BUTHUA, naneoreorpacbuﬂ, reoiMHaMukKka, MesoBow

nepuvon, KOro-3anaaHsiit KpbiM.

Menosbie oTiioxeHusi TopHoro KpbiMa npupaekawT
BHUMaHHUE reofloroB yxe oonee 170 net 6aaronapsi cBoei
xopollei 06HaAXEHHOCTH, 60raTcTBY (POCCUAMAMMN U Ha-
rasigHocTH ctpoeHus. B baxuucapaiickoMm pailose (6ac-
ceitHbl pek Kaya n boapak) MHOTWE roabl MpoBOAATCS
NnoJieBbie MPAaKTUKK CTYAEHTOB TeO0JOTMUECKUX crelu-
anbHOCTEW MHOIMX YHMBepPcUTETOB Poccuu u YkpauHbl,
4YTO ONPEAECAAET €r0 XOPOLIYIO U3YYEHHOCTD.

3HauuTeNnbHbIA BKIAM B MO3HAHUE TeONOTHYECKOro
CTpPOEHHUS U cTpaTUTrpacdHUy MeOBbIX (FNaBHbIM 00PA3OM
BEPXHEMEJIOBbIX) OTJIOKEHMWI 3TOro paioHa npuHamle-
xuT I.TT Haiinuuy. Xopolo u3BecTHbl ero paboTsl no
BepxHeMy anbby (HaiouH, fnuH, 1965; Marcinowski,
Naidin, 1976; lopdauyunk v ap., 2000), cenomany (Macaa-
KoBa, Haitnun, 19586; HaianH, Anekcees, 1980, 1981),
rpaHuue ceHoMaHa U TypoHa (Haiauu u ap., 1981; baH-
HUKOB W ap., 1982; Hanann, Knawko, 1994a, 6), caHTO-
Hy (MacnakoBa, Haitauu, 19584), MaacTpuxty (3axiuH-
ckas, HaiinuH, 1985), norpaHMYHbIM OT/IOXEHHUAM Mejla
u naneoreHa (MockeuH, Hanaun, 1960; Haitanu, 1964,
Hainoud, BeHbsimoBekuit, 1994), amMoHMTaM U GeneM-
Hutam (Haitavn, 1953, 1959; HatinuH, Anekcees, 1975;
HaiiamH v ap., 1975). K Bonpocam ctpaTturpadgpyu u na-
neoreorpaguu Mena fopnoro Kpsima J1.I1. Hafiaun o6pa-
lwancs ¥ Bo MHOIMx Apyrux padorax. Pe3ynbrarbl CBOMX
uccnegoanuii [.T1. HakauH cyMMUpoBan B COBMECTHO#M
ctaTbe ¢ 6oarapckuM crpaturpadom H.A. MonkunuepbiM
(Monkuues, Haiinun, 1999).

feonornueckas uctopus fopHoro KpbiMa, B TOM yucie
M B MEJIOBOM NepHojae, paccMOTpeHa B psae pabot (My-

paToB, 1960, 1973; Myparos u ap., 1969, 1984; Lieiicnep,
1971). Tak, M.B. MyparoB v ap. (1984) B reocuHKIuU-
HabHOM 3Tare BbIAESIIM NOCIEAHION LIECTYIO CTaaMIO
No34HEro BajlaHXHWHa—paHHero roTepyBa, KOTopasi pac-
CMaTPUBAJIaCb MM KaK NepexoaHas K caeaylouemy 3Ta-
Ny, a B FeOaHTUKJIMHATBHOM 3Tane (Mo3aHWHi rotepus—
30LEH) — CTaAuM NO3AHEro roTepuBa—paHHero dappema
(HernybokHiA Mopcko# 6acceiiH), nMo3aHero dGappemMa—
paHHero anbda (pacliMpeHue NIoLIAaAu MOPCKOro ocal-
KOHaKOIIEHUs), CpemHero anbba—naneoueHa (rnocre-
MEeHHOE paculnpeHue recaHTuknuHaau fopHoro Kpbima)
¥ 30ueHa (KpynHas TtpaHcrpeccus). M3noxeHHass HUXe
Nepyuoan3alins KacaeTcsd TOJNbKO BECbMa OTpaHUYEHHOMH
yacTt TopHoro KpbiMa v Tosibko MenoBoro nepunoaa. Ona
BeCbMa ONU3KA K paHee ONyOJUKOBAHHBIM BAPUAHTAM,
HO NpU ee 060CHOBAHHWU UCNOIb30BAHBI MOJYYEHHbIE 32
nocjenHve NecATUJIETUS HOBble JAHHbIE MO CTPATUTpa-
bun 1 6UodaumranbHOMy aHaIN3Y Meja 3TOro pakoHa,
KOTOpbIE BEChbMa CYLUECTBEHHO M3MEHMWJIU BO3PACTHbLIE
NAaTUPOBKH PAja TOJLI ¥ MTO3BOJIMIU MEePecMOTPETD YCII0-
BUSL MX (PopMUpOBaHUA. BaXHbIMM MHCTPYMEHTAMM
Obl1K XpoHOCTpaTUrpadUUyecKkrue cXeMbl, CEHCMOCTPATH -
rpapMyecknii ¥ TeKTOHOCTPaTUTpaMUECKHU It aHATTU3bI.
CrpaTturpaduyeckas oCHOBa, UCMONb3YeMast B CTaThe,
NpeMMYLLIECTBEHHO Da3upyeTcsi Ha CXeMe, NPUHATOM MpHu
NpOBEAEHUM NMPAKTUKU HA Teojjormueckom dakynsrere
MTIY (AnuuH, BuwHesckuit, 1989; Anekcees, 1989), Ho
C YY4ETOM ONYOAMKOBAHHBIX B MOCAENIHHUE IOAbl HOBBIX Ma-
TepHasoB ana HuxHero (bapaboiukuH, 1997a, 6) u Bepx-
vero (Konaesuu, Banawwmk, 1993; Honkuues, Haiiaun,
1999; Anekcees u ap., 2007) oTaENOB MENOBOM CUCTEMBI.
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K coxaneHwuio, equHas HOMEHKIATYPA MECTHBIX CTPATH-
rpadpuyeckux noapasaciaeHuil, ocobeHHO i BEPXHEro
OTIE/1d MEJOBOI CUCTEMbI, 0 CHX [TOP HE MPUHATA, XOTs
W NpeAIOXeH PAR He OYeHb ynauyHbix BapuaHToB (I110T-
HUKOBA U Ap., 1984; Leiicnep v ap., 1999).

0 PaioH nonurona MIy Cc

B reosnornueckoit ucropuu baxumncapaiickoro paiioHa
[opHoro KpbiMa 4eTko pasaMualorcsl Tpu ITana:
BAJIAHXHWHCKO-AMTCKUI,  paHHE-CpeaiHEAIbOCKUIA U
No3JHeaTb0CKO-20LIEHOBbIA, KOTOPbIE B CBOIO OYEpENb
nensaTcs Ha ctaguu (puc. 1).
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Puc. 1. XpoHocrpaturpadueckas cxeMa A5l MO3AHEN 10PbI, Mena U KalHo30s1 baxuucapaickoro paitona [opHoro Kpeima (coctasun A.M. Hu-
KWLKWH). B mpaBo#i KONOHKE NOKa3aHbl OCHOBHbIE TEKTOHHUYECKUE COOBITHSA. JINTONOrMYEeCKUI Kpan HA CXeME COOTBETCTDBYET OOLLENPHHITOMY
cTuato. BpeMenHas wkana aaHa no rinobanbsHoM wkane reonornueckoro speMenun 2004 r.

BananxuH-anTckas TPAHCTPECCHBHAA 10Xa

OTI0XEHUA BaNaHXMWHa—aNTa UMPOKO pacnpocTpa-
HEHbl Ha TeppuTopuu baxuucapaiickoro paioHa. IToT
KOMIIJIEKC OTJOXEHWI CPOPMUPOBAICA B TeueHHEe Tpex
CTaaMi pa3BUTHS: BaJlaHXKMHCKO-pPaHHEroTepuBCKON (pe-
3aHCKasi CBWTA), MO3IHEroTepUBCKO-paHHEGAPPEMCKOM
(KOACIKUATHHCKASA CBUTA) U NO3JHEGAPPEMCKO-ATITCKOM
(6uscanuHckag csuta). OH SBAsiETCS TPAHCTPECCUBHBIM
0CalOYHbIM LIMKIJIOM [PEUMYILECTBEHHO TEPPUIEHHOIO
COCTaBaA.

IMeTporpacduueckii cocTaB NecYaHMKOB BalaHXKHA U
HUXHETO IroT€pMvBa COOTBETCTBYET KBApPLEBO-IPAYBAKKO-
BbIM, M€30- W OJIMTOMMKTOBbIM NOPOJIaM M0 KjaccHpuka-
uru B.H. L BaHoBa (1987), c moBbILIEHHEM COAEPXKAHUA

KBaplIeBblX 00JOMKOB — “BbI3pEBAHHEM” COCTaBd — BBEPX
no paspesy (puc. 2).

[Toponb! BajlaHXXMHA Ha 10re UMEIOT MOLLIHOCTH 10 40 M,
a K CeBepy cpesatoTcsi 6osiee MONOAbIMU OTJOXEHUAMH.,
OHyn o6nanaoT CIOXHBIM (allMUIbLHbIM COCTABOM, Me-
HSASCh C C€BEpa Ha 10T OT 0apOBbIX KOCOCJIOMCTbIX Mecya-
HUKOB M MECYaHbIX U3BECTHAKOB OO CYOIUTOpANbHbIX
NecyaHUKOB, AIEBPOJIMTOB Y MIMH. 111 3TOH TOJWM TH-
NUYHO MPHUCYTCTBUE TEMMECTHUTOB, SMIOBAATLHBIX U 3PO-
3UOHHBIX MepepblBOB. B LeIOM OTI0XEHUA BalaHXMHA
(MKCUPYIOT HaYanbHYIO, MEIKOBOAHYIO a3y MeNoBo#l
TPaHCTPECCHH.

OTI0XEeHHUS HUXKHETO FrOTEPUBA Ha 10re UMEIOT MOLLI-
HOCTb 0 40 M ¥ TIOYTH TNMOJHOCTBIO BBIKJIMHUBAIOTCH Ha
ceBepe. DTO OTJIMUHBIA MPUMEP CAOXKHO MOCTPOECHHOM
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A
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CocTtaBbl NeCHaHUKOB:
F{ pe3aHCKOW CBUTH!
@ MaHryLLCKOW CBUTB!

[A] ebicokoByropckon cantbl
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nnardopm
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PEXUMb!
nNaTchopm v
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nonesbie
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nopoabl

Puc. 2. CocTaBbl HUXHEMENOBLIX NECUAHUKOB. A — Ha K1accudukaumoHHoi anarpamme B.H. Ulsanopa (1987), b — Ha anarpamme TekroHue-
ckoro pexuma BJI. Ulyrosa (1967). Coctasun I1.A. DokuH

pasHodaumnansHoi Toaur (bapaGoiikuH, 19976). Ha
cepepe paitoHa y ropeut bosabuwoit Kepmen v [NepBomaid-
CKOro Kapbepa HHWXHWUH TOTEpUB 3aneraeT Hemnocpel-
CTBEHHO Ha CKJIAJYATOM KOMIUIEKCE U TIPEACTAB/IEH TOJ-
Lei KOpa1IoBbIX GUOrepPMHbIX U3BECTHAKOB MOLIIHOCTbIO
3—8 M, CMEHSIIOILUXCS BBEPX NeEpeciauBatolLIMMuUcs
OPraHOreHHO-00JOMOYHbIMUY U3BECTHSIKAMU W MECKAMMU.
K tory n zanany ata 6MorepMHasi nocTpoidKa NepexoanT
B obnactb pudosoro wneida (1o 11 M) ¢ npeodbranaHneM
06JIOMOUHBIX KAapOOHATOB, 0OPa30BAHHbBIX 33 CYET €€ pa3-
mbiBa. Eule 10xHee ¢aums opraHoreHHO-00J10MOYHbBIX U3-
BECTHAKOB NEPEXOIUT B Gosiee ryiyOOKOBOMAHYIO TOILY Ye-
PeAOBAHUA W3BECTKOBUCTBIX NMECUAHMKOB U aNeBPOJUTOB.

Takum obpa3om, 11 paHHEro roTepuBa BbIAENSOTCS,
KaK MUHUMYM, TpH QalinanibHble 06JacTU: MEJTKOBOHas
6MorepMHas noctpovika Ha cesepe ¢ rnyounamu no 30—
40 M, oTHOCHUTENbHO INyGOKOBOOHAA 06sacTb (1o 100—
300 M) Ha rore ¢ npeo6.1agaHKMeM ec4aHOro Matepuaia
M NPOMEXYTO4YHasi Mexay HUMH. BbicTpoe yriaybneHue
facceiiHa ¢ ceBepa Ha 1O, CUAbHASE U3BMEHYUBOCTb OTNO-
JKEHWH MO COCTaBy U MOLLIHOCTH JOMYCKAOT BO3MOXHOCTD
CYLLLIECTBOBaHNSA rpabeHoo0pa3Hoi CTPYKTYpbl B BalaH-
XHHCKOE Y rOTEPUBCKOE BPEMSI K Ory OT 00CYXIaeMOro
paioHa.

OTNOXEHUs1 BEPXHEro roTepyuBa M HUXHEro 6appema
(KOSACIXHUNTUHCKAs CBMUTA) 3A/eraloT ¢ MEepepbiBOM Ha
pe3aHcKoii ceuTe. OHUY NpeACTaBAEHbI LLIKPOKO pa3BUTOIA
KOHIEHCMPOBAHHOM TOLIEN LedaTONOAOBbIX U3BECTHSI-
KoB 00LUEeN MoLLIHOCTBIO 10 2 M. B ee paspese Bbiaensiiorcs
TPW nadyku: 1) KOpUUHEBATO-XKENThIe OONUTOBbLIE NETPHU-
TOBbIE M3BECTHAKK C OOJbLUMM KOJHUECTBOM OCTATKOB
AMMOHUTOB, ABYCTBOPOK, Opaxvonoa U MOPCKHUX €Xeil;
2) KpacHbI€ KOMKOBATbIE IETPUTOBbIE U3BECTHSKHU C 6OJb-
IIMM KONMYECTBOM AMMOHHUTOB, ABYCTBOPOK, Opaxuonon
M MOPCKHX €Xel; 3) po3oBble U cepbie MUKPUTOBbIE M3-
BECTHAKW W U3BECTKOBMUCTbIE TJIMHBI C OTHOCHTEJbHO

MEHbLIMM KOJIMYECTBOM (poccHInid. Dta Tomua ClyxuT
NpUMEPOM nenaruyeckoi d¢dauvu tMna “Ammonitico
Ross0”, OHa HakamjiyMBalach Ha OTHOCUTEAbHO OONbLLNX
rayouHax (nopsiaka 200—400 M) B ychoBMsIX Tenaoro
KJIMMara ¥ Ha OONbLLOM yIaieHUM OT OEperoBoi JIMHUH.

busicanuHckas cBMTa BepxHero 6appemMa—anTa ¢ pas-
MBIBOM 3aJ1€r4€T HA NOpoaax KOSICIXKXMUIATUHCKON CBUTDI.
DTO ONHOPOJHAsA ToJAWa CAabOU3BECTKOBUCTLIX IMH
MOLIHOCTbIO 10 100 M. B Huxnei vacty ruH (1o 30 m)
M3pelKa BCTPEYaIOTCA OCTATKU MOPCKUX JIUIUI, Bpaxno-
MOA, YCOHOTMX PaKOB W KOpPaJOB, 1151 00Jee BbICOKHX
FOPH30HTOB HE XapakTepHa OeHTOCHasl ¢ayHa, HO MpU-
CYTCTBYIOT OCTaTKH HEKTOHHBIX OPTAHU3MOB: POCTPbI be-
JIEMHUTOB, OXENE€3HEHHbIE sAApa PaAKOBUH AMMOHUTOB,
3y0bl akyn. [JIMHBI comepXaT rOPU3OHTbI AHKEPUTOBBIX
KOHKpPELMIH. ITH OTI0XKEHHUSI HOPMUPOBAIUCH B OTHOCH-
TeJbHO IYOOKOBOAHBIX ycaoBHax (1o 500—600 m) B pe-
TMOHAJIbHO BBIAEPXAHHO MOPCKOW OOCTaHOBKE cpas-
HUTEABHO TEIMJOBOAHOro OJIMroTpodHoro 0OacceiiHa
(Ulepoununa, Jlorunos, 2005).

HaHHble MO HUXHEMENOBbIM OTI0XeHUIM baxuuca-
paiickoro pahoHa yKa3blBAIOT Ha MNPOAOJDKUTENbHYIO,
NOCTENEHHO DA3BUBABLUYIOC MOPCKYI TPAHCFPECCUIO.
IyOGuHBI MOpS ¢ BATAHXMHA N0 anTd YBEJIWUWIUCH OT
Hyas1 10 400—600 M (Bapa6owkun, DHcoH, 2003). Takoe
yrayoneHue 6acceiiHa Henb3si OOBACHUTDL TOMBKO 3BCTA-
TUYECKUM NOBbllLIEHUEM YPOBHS MHUPOBOIO OK€aHa, He-
00X0AUMO JONYCTUTb a3y (MK pa3bl) TEKTOHUUYECKOTO
yri1ybieHus GacceliHa B OCHOBHOM, BEpOSITHO, B Hayae
NO3JHEro rotepusa 1 B no3aHem dappeme—ante. TekTo-
HUYECKOE TMOrpyXeHUEe MOTNJO ObiTbh BbI3BAHO rpabeHo-
06pa30BaHUEM, HO YETKHX NPUIHAKOB NOCAEAHErO MOKa
He OOHAPYXEHO.

Ilnsa Bcero TopHoro KpbiMa BOCCTAHOBHUThL Najeoreo-
rpadu o BATAHXKUHCKO-aNTCKOK 3MOXH AOCTATOUHO CIOX-
HO, HO OCHOBHbIE CTaWU PA3BUTHUS BbIPUCOBbLIBAKOTCS
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B obuiem suae. Ilepsas craaus — BalaHXWH—pPaHHUMN
rorepus. B 310 Bpems Broab cesepHoit yacty [opHoro
KpbiMa obpa3oBanicsi MOpCKoW OacceitH, Haubonee rny-
00Ko# 4YacTbio KoToporo Obina benoropckas snaavHa.
K ceBepy OT Hee GOPMUPOBAIUCH OTIOXEHUSI BEPOATHO-
ro BO3pPacTHOrO aHanora pe3aHCcKod CBUTbH! — KOCOC/IOU-
CTbl€ MECKW ¥ MECYAHUKHU C MOAUMHEHHBIMU MPOCI0AMH
KOHTJIOMEPATOB, B TOM YMCAE BANYHHbIX, Y TIUH (Ma3aH-
ckast cBuTa). HakonneHue 3THX OTN0XEHUI MPOUCXOAHU-
JI0 B A/LIH0BUAIbHO-AENLTOBbIX YCIOBUAX, CMEHABLINXCH
0OCTAHOBKAMU MPUOPEXHOI 30HbI MOpsi. TakuMm oOpa-
30M, 00NaCTb pa3BMTUS MAa3aHCKOW CBUTHI MapkupyeT
ceBepHoe nobdepexne Mopckoro dacceiiHa, WXHbIA Kpaii
KOToporo 4eTko He onpeneneH. Ho B 6accefine p. Tonac
y ¢. Knsaunnoska (LleHTpanbHbiii KpbiM) B TOJILLE TIpEaio-
JIOXHUTENbHO BalaHXHWHA—HWXHEr0 ToTepUBa UMEIOTCA
OJIUCTOMIAKHU BEPXHEIOPCKUX M3BECTHSIKOB MOMEPEYHHU-
KOM Oonee kunomerpa. OHH, CKOPEE BCEr0, TPAHCMOPTH -
POBAIUCH C OTa, M3 00J1aCTU MX COBPEMEHHOIO paclipo-
CTpaHeHUd, U TaKUM 06pa3om ocb GacceiiHa 4oJIKHA Oblna
PACIONAraThCs CEBEPHEE MOJOCHI BLIXOAOB 3THX OJHCTO-
nnakoB. Ans ¢hoOpMUPOBAHHSA TAKMX KPYNHbIX OMOJ3HE-
BBIX TeJl HEOOXOAUMbI BOJIbILIME Mepernanbl BbICOT pelibe-
da, 06ycnosneHHbIE TEKTOHUYECKUMM IBUKEHUSIMHU.

Ckopee Bcero, B BajlaHXWHE W paHHEM TIOTEPUBE
BROAbL nonockl OT Bepxopeubsi 1o benoropcka obpa3so-
BaJCS aCUMMETPUUHbIA B MONMEpeYHOM ce4eHUU pudTo-
Bblit GacceiiH. IOxHoe naeyo pudTa G610 NPUNOAHATO
N CJI0XEHO B OCHOBHOM BEPXHEIOPCKMMU U3BECTHSKAMHU
n 60jee ApeBHUMU OTNOXeHUsMHU. B obnactu 6onee no-
JIOTOro ceBepHOro nieya Obla pacrnosoxXeHa akKyMyns-
TUBHAs ANNIOBUANbHO-AEAbTOBAss paBHUHA. PaiioH bax-
yucapasi HaxoAMJICH B CEBEPHOU NPHUOOPTOBOH 4acTH
3TOro naneopudra. B pesynsraTe pernoHaNbHOW TpaHC-
rpeccuur Ha ¢oHe nocTpudTOBOro NOrpyxeHusl permoHa,
B NO3HEM roTepuBe U paHHeM GappeMe MpoM30LLIO Bbl-
PaBHUBAHHE YCIOBHIA OCaKOHAKOMIEHUS B OTHOCUTEN b-
Ho rnybokoM wenbdoBoM GacceliHe ¢ 61aronpUsITHBIMU
YCJI0BMSAMU JUTS CYLLIECTBOBAHUST OOMIBHOM OUOThI.

Bhiuenexaiine oTnoxeHHUs BepxHero bappeMa u anra
B PETMOHANbHOM TIJ1aHE JIOXATCA C HeCorJacHheM Ha 1oa-
ctunaroue TonuiM. Hanpumep, s paoHe c. UepHope-
UeHCKOe ceBepo-BocTouHee banakiaBbl OHU 3aMONHSAIOT
MHIPEeCCUBHbIE KOTJIOBUHbI B BEPXHEIOPCKUX U3BECTHS-
Kax, a B psille MECT 3a1€raloT Ha JOBEPXHEPCKUX OTJIO-
xeHusix. ClienoBaTesibHO, fnepef 3MOX0H perMOHATIbLHOIO
hOpMUPOBaHUS TIMHUCTOW TOMIM HMMena MecTo dasza
BEPTUKAIbHBIX AUdDepeHUMPOBAHHbBIX ABMXXEHUH, Npea-
nojoxurenbHo pudtoBol npuponsl. Iocne 3Toi dasbl
Hauajgoch ObicTpoe AMdPepeHUNPOBAHHOE MOrPYXEHUE
ooablieit vactu TopHoro KpbiMa go rayoud 200—500 m.
BepositTHo, 3TO MoOrpyxeHue TaKXe COMpOBOXAAIOCH
¢6pocoobpazoBaHMEM, TAK KAK B psi/le pAWOHOB pa3Bu-
THUS [JMH BEpXHEro 6appeMa—anTa XapakTepHbl OJICTO-
CTPOMBI, BKJIIOYAIOUINE KPYTHbIE T/1bIObI BEPXHEPCKUX
U3BECTHSKOB (HanpuMep, pailoHbl cesi KpacHoneuwepHoe
1M MpamopHoe B Canrvpckoii aenpeccuu).

J1ns BaAaHXMHCKO-aNTCKOTO BPEMEHH MOXHO Bblle-
JUTb ABa UKUKIA pUGTHHTA, OTHAKO BOCCTAHOBMTL AETANN
reOMETPHU 3TUX NaneopUdTOB MMOKA HE NpeacTaBaseTCA
BO3MOXHbIM. Ocb OCHOBHOro naneopudTa, BEpOSTHO,
npoxoauaa no auHuM Bepxopeube--Maszanka—beno-
ropck, mo3ToMy Mbi ero HazoseMm BepxopeueHcko-beno-
ropckuM OacceiiHoOM. BO3MOXHbLIM €ro OTBETBAEHUEM
6611 Canrupckuit 6acceitt (rpabet).

Panne-cpeaneans0cKas 3noxa Bo3biMaHns
u puToobpazoBanns

B baxumncapaiickoM paiioHe OTJI0XEHUA HWXHETo U
cpenHero ansba otcyrcTByloT. bauxaiuiee Mmecto, rae
JIOCTOBEPHO JI0Ka3aHO NNPUCYTCTBUE TIOPOJ BEPXHEN YaCcTH
cpeaHero anbba, HaxoAuTcs B paioHe I banaknasel.
IMpeanonaraercs ux npucytcTsre U B LlentpanbHoM Kpbl-
My, B paitoHe benoropcka (Apywuu, lopbaumk, 1959;
Jdpywwuu, 1960; Kncenesuy u ap., 1985).

HauGonee npesHue ciou BEpXHEro anbba, N3BeCTHbIE
KaK MaHTylICKasi CBUTAa, OOHAXAKOTCA HA TEPPUTOPHH
c. INpoxyanHoe ¥ B ero GAWXaWLIMX OKPECTHOCTHX. Ee
NEeCYaHO-TJIMHUCTbIE OTJOXEHMS BbIMIONHAKOT 3PO3UOH-
HYI0 MaHrylcKyo KOTJIOBWHY. Bbille Hee TpaHcrpec-
CHBHO 3&J1eraloT OTJOXEHWA BEPXHEH YacTW BepXHEro
anb0a (BbICOKOOYropckas CBUTa), cpesas Oosee JpeBHUE
OTJIOXKEHMS Yexsa BIJIOTh 0 NOpoJ ckianyaTtoro dpyHaa-
MeHTa. Bpemsa o6pa3oBaHus MaHrywckoit KOTJOBUHbI,
KOHTYpbI KOTOPO HaMeuyeHbl 110 1aHHbIM OYpeHUs 1 reo-
dusnueckux wuccaenosaHuit (HaikogmH, SAHuH, 1965),
NPUXOANTCA HA PAHHUHA—CpEeAHWI anbl, BOZMOXHO, —
Hayano no3aHero ansba. [1pu ee popmuposaHun ObLIO
capoanpoBaHo 0kosio 100 M BappeMcKO-anTCKMX TIKH,
0KONO 2 M UedaIONoLOBbIX H3BECTHAKOB BEPXHETO
roTepuBa—HUXHero 6appema, 10 75 M NOpOA BaNaHXH-
Ha—HMXHEro rorepuBa. [JHUILE KOTAOBMHbI YaCTHYHO
BPE3aHO B NMCIOUWPOBAHHbIE NOPOAbl BEPXHETABpUUE-
CKO# cBUTbI. C y4eTOM 3TOr0 Mbl OLIEHWBaeM MUHKMab-
HY10 BeIHYHUHY 3po3uu B 200 M. lna oOGpazoBaHud 101U~
Hbl TakoW rAyOMHbI HEOOXOAUM  BO3BbILUEHHbIA
penbed ¢ BbicoTaMu He MeHee 250—300 m. Ecau npu-
HSATb BO BHUMAHME, YTO B anTe riydrHa MOpS A0CTUTaNa
500—600 M, TO B paHHEM—cpeaHeM anbbe CymmapHas
BEJMYMHA BO3JbIMaHMS TEPPUTOPUM C YHETOM HeoNpeae-
JNEHHOCTH AAaHHbLIX A0JXHA Oblaa cocTaBuTb 400—800 M.
Cronb 60blIas aMIIUTYAa He MOXET ObITb 0ObsicHEHa
TOAbKO IBCTATHUECKUMU KOJEOAHUSIMH YPOBHSI MOpsi O€3
npueaedeHUs TekToHMdeckoro dakropa. [MpusHakamu
TEKTOHWYECKOTO BO3AbIMAHHMSI MOXHO CUMTATb MOJOro-
CKJJaAyaTble MU MOHOKJIMHaNbHbIE CTPYKTYpbl B OTJO-
XKEHUAX HeoKoMa—anTa. [lyteM cHaTHs Gonee No3RHUX
nedopMalMii BOCCTAHABIMBAIOTCA HAKINOHbI CJIOEB B A0-
anbOCKUX oToxeHUax a0 10° B BOCTOUHOM Harnpabie-
HUU. BO3MOXHbI 1Ba BapuaHTa Npupoabl dedopMauuid:
) nojioras cKaanyaToCcTh BCAEACTBHUE CXATUS, KOTOPOE
yctaHoBaeHo B bankanupax boarapuu, u 2) HeoaHo-
POIHOE BO3/AbiMAHUE TEPPUTOPHUH C MOJIOTUM HAKIIOHOM
nosepxHocTeid OAOKOB B CBA3M C (ha30i pacTSIXKEHMSN
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(pudpTHHra) M noavema naeyeld naaeopudToB (PUPTbI
anT-a1beCKOro Bo3pacta u3BecTHbl B LleHTpantbHbIX [ToH-
tMaax Typunu n B benoropckom paiioHe KpbimMa, HO uX
UCTOpHUA Mnoka ciiabo u3ydyeHa). B noab3y nocaenHei
BEPCHM KOCBEHHO CBHUAETENbCTBYET CUHPUQTOBBIA ByJ-
KaHU3M, HavyaBuiKiicst B cpeaHeM anbbe (Jleutyx, 1992),
clefibl KOTOPOro U3BeCTHbI Ha ceBepe PaBHKHHOTO Kpbi-
ma. OCHOBHbIe ByJIKAHWUUYECKHE UEHTPbl TaM NPUYPOUEHbI
K nojioce anbbckoro KapkMHUTCKOro pudra.

B pernoHanbHOM rnane ans Bcero fopHoro Kpeima
BOCCTAaHOBUTb Najeoreorpapuyeckue ycJoBusa Ajis paH-
HEro—cpeaHero anbba A0CTaTOYHO CJIOXHO B CBSA3U J1O-
KalbHbIM PAacpOCTPaHEHHUEM U TTOXOH 06HAXEHHOCThIO
OTAOXEHUI 3TOro Bo3pacta. OCHOBHOIt paHHe—cpenHe-
anbbcknit DacceiH pacnoaaraica B npeaenax benorop-
CKOro nporuba, B KOTOpOM Hakonuiaoch 1o 500—700 M
TTAH U 00JIOMOYHbIX NopoA. K 10Ty oT Hero Hameuaercst
obnacte noaHsTuid, BkJIwuYaBmas u baxuucapaickui
pailoH. Hanbonee BeposTHO, yTo benoropckuit nporund
ucnoitan pudTOBOE NOrpyxeHue, a donsuias vyacrts fop-
HOKPBIMCKO¥ 30Hbi OblJ1Ja OTHOCUTENBHO MPUMOAHSATHIM
naeuom 3toro pudta. BropsiM BO3MOXHbBIM paHHE-Cpe-
HeabOCKUM prUdTOM siBasieTcss Calrmpckuif rpadeH.

B uenom mns patiHero—cpeaHero anbba HameuaeTcs
3M0Xa peruoHaibHOro pudTHUHra ¢ (GOpMUPOBAHHEM
MHOroOUMcaeHbIX rpadeHoB B nosoce ot CuBalla v cege-
po-3anagHoro wenbdha YepHoro Mops Ha cebepe 10 LleHT-
panbHbix [lowrna B Typumm Ha tore. B yacTHOCTH, Ha
cepepo-3anage UYepHoro Mopsi, No JaHHbIM [1yBOKOro
OypeHus, BblaeaneTcsa anbd-ceHoMaHCKHUi (?) pudTOoBbI#
atan (Toxuk u ap., 2006).

No3aneans6cKo-3011€HOBas 310X TPAHCTPECCHIH

HauunHas ¢ no3agHero ansda v 40 KOoHLA 3otieHa bax-
YUCAPANCKUI PAHOH UCMBITAN HECKOJIBKO TPAHCTPECCUH,
CMeHsBLIUXes ¢aszaMu perpeccuii. MOXHO BbIAETUTb
cienyouiMe UMKAbl POPMUPOBAHUA YEXNA B 3TO BpeMs:
1) no3gHMit anbb, MaHTyLIcKoe BpeMs — (hopMUpOBaHUE
MHIPECCUBHOrO NEeCYaHO-TIIMHHUCTOrO MaHTYILICKOFO KOMI~
nekca; 2) No3aHWH anbd, lApUHCKOE BpeMs — KpaTKo-
BPEMEHHAs1 TPAHCTPECCUS C OTJIOXKEHUEM MEJIKOBOAHBIX
KapboHaToB; 3) no3aHui aibd, BbICOKOOYropckoe Bpe-
Ml — perdoHalibHasi TpaHCTpeccUs ¢ (popMHUpOBaHUEM
NPEMMYLIIECTBEHHO TEPPUTEHHOro yexna; 4) CeHOMaH—
TYPOH—KOHbBSIK — TPAHCTPECCUBHO~PETPECCUBHBIN LIMIKJ
¢ obpa3oBaH1eM MeNorNMoaoOHbIX KapOOHATOB; 5) nmo3a-
HUI CAHTOH—KAaMIaH—MaacTpPUXT — UMK TpaHcrpec-
CUBHO-PETPECCUBHOTO CTPOEHMUS C HAKOMJIEHHUEM B OCHOB-
HOM MENIoNoA0OHbBIX MOPOA U NMECYAHUKOB B €ro KOHILie;
6) MATCKHMI TPAHCTPECCHUBHO-PErPECCUBHbINM LIMKJ C OT-
JIOXEHWEM W3BECTHAKOBLIX KaNbKapeHUTOB, 7) peruo-
HalbHasg TaHeTcKasi TpaHcrpeccus ¢ (popMUpPOBAHUEM
meprenei; 8) MNp—no3aHe30LEHOBbIIH TPAHCTPECCUBHO-
PErpeECCUBHbBII LIMKA C HAKOMJAEHUEM TMMHUCTbIX OTJIO-
XKEHUI U pa3HooOpa3HbIx KapboHaToB. Mbl paCCMOTPUM
TOJILKO MepBble 6 LUKIIOB. '

Dopmuposanue eepxredarbbckoi
MAHEYUICKOU UHPeCCUBHO C8LUMbI

MaHrylickas 3po3MoHHas KOTJIOBMHA CKOpEE BCEro
oOpa3oBajiach BAOJb TbOCKOTO rpabeHa, HO CTPOTUX 10-
Ka3zatenbcTB 3TOoro Het (Anun, BuwHesckuit, 1989).
KoTnoBuHa, BepoaTHO, Obljla 3aHATA pe4yHOW NOAMHOM.
B Hauasne no3aHero anbba B 3Ty NaNCOA0NMHY LLIMPUHOM
10 2—3 KM c 3anafa MHIpeccuposaio Mope, c(hopMupo-
BaB acTyapuii (puc. 3). lns npubopToBbix haunii xapak-
TEPHbI MYCOPHBIE [JOXOCOPTUPOBAHHBIE TMECYAHMKH,
B COCTaB KOTODbIX BXOAAT NepeMbiTble 00J0MKW nopod
HEOKOMA MPUJEralUIMxX TeppuToprit. B necuannkax Ha-
6ntonatorca KococnoucTblie cepun. NecyaHukn MaHryul-
CKOM CBUTbI HAUMEHEE 3peibie U3 HMXKHEMETOBbIX TOPOA
(conepxaHue KBapua cocrasiaseT 35,2—54,8%), uTo xo0-
POLLIO COrnacyeTcs ¢ akTUBM3ALIMEW TEKTOHUYECKOTO pe-
XKMa B MOMeHT ee obpa3oBaHus (puc. 2). C Tonwamu
NMecyaHUKOB CBSi3aHbl U FOPHU30OHTbHI C BAYHAMUK: B TIH-
HUCTO-TNECYAHOM MATPUKCE COAEPXKATCS Tajibku W Bay-
Hbl (10 MeTpa ¥ 6oJee) pa3HON CTENEHU OKATAHHOCTH U
pasnnyHoro cocraBa. Cpeau HUX BCTPEYAIOTCH MJIOXO-
oKaTaHHble dparMeHTsl Nopod 6eppuaca, rotepusa U 6ap-
peMa, 06JIOMKH M3BECTHAKOB BEpXHei Lopbl, NECYAHUKOB
M aJ1€BPOJIUTOB TABPUUECKOM CEPUHN, BalyHbl BYAKAHUTOB
CpelHel 10pbl, XOpOLIO OKaTaHHas rajibka KBapua, a Takxe
o6noMku nopoj, B [opHoM KpbIMy He BCTpeYarOLMXCS:
METaMOp(UTOB, KHCAbIX 3¢ dY3MBOB, KDEMHUCTBIX W FU-
HUCTO-KPEMHHUCTBIX cllaHueB ¥ T.4. (HepHos, AnuH, 1975).
CocTtas U (pOpMa BANYHOB M rajleK yKa3blBaloT Ha ONU30CTb
MCTOYHHMKOB pa3MbiBa (MepBblE NECIATKM KHUIOMETPOB).
l{eHTpanbHas 4acTb KOT/JIOBUHbI 3aMOJHEHA TTMHUCTBHIM
MarepuanoM. [IMHbBI B pa3HOl Mepe aleBPpUTUCTbIE U He-
OdHOpOAHbIE, ¢ OONbLIUUM KOJUUECTBOM PACTUTENbHbBIX
octaTkoB. [ln1oxas copTMpOBKa MeCUYaHWUKOB U KOHIJIO-
MEpPaTOB YKa3blBA€T HA HeJAIeKU I TPAHCTIOPT MaTepuana
ObICTPbLIMU BOOHBIMU [OTOKAMU (FOPHBIMW peYKaAMU
M BpPEMEHHbIMH [OTOKAMKW THUTIA Cejiel) U HAKOMIeHue
OTJOXEHWH B YCNOBHAX CMNoOKoitHoro OGacceilHa. [na
MaHTIyLLICKOW CBUTbI XapaKTePHbl OCTATKHW MOPCKOIA K CO-
JIOHOBATOBOHOMI (hayHbl, YTO yKa3biBae€T HA HEKOTOPYIO
ONPEeCHEHHOCTb 3cTyapus. OBLLAas MOLHOCTb MAHTYLLCKO
CBUTHI focTUraeT 100 M M 3anoJIHEHHAS €10 KOTJIOBUHA
UMeEET CYOLLUUPOTHOE MPOCTHPAHMUE.

B pervoHanbHOM NAaHe AJisi MAHTYLLICKOrO BPEMEHHU
THUNUYHbLI UHIPECCHMBHbIE CEpUU oOcaakoB. Hanpumep,
y ¢. [TapTuzaHckoe (10auHa p. AJlbMbl) B paiioHe KpacHoi
ropKu pa3BUTa CXOAHAsE MHIPECCHMBHAs TOMLIA [TPEUMY-
IUECTBEHHO NECYAHbIX OCANKOB.

Popmuposarue nozoHeanvbcroll
WapunciKcoli ceumal

LlJapyHCcKas CBMTA pacnpocTpaHeHa JTOKAIbHO B BUAE
OTIEJIbHbIX JIMH3 B paiioHe cen Tpyaontoboeka v [Tpoxaan-
HOE M 341eraeT FMICOMETPHUYECKH BbILUE MAHTYLICKOM
CBUTbI, HO UX HEMOCPEICTBEHHbIE KOHTAKTbI He Habnoaa-
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Puc. 3. Cxema cMeHbl naneoreorpagpniecknx 06CTAHOBOK (POPMUPOBAHMSI MAHTYLLICKOIW CBUTbI. A — KOHeLl anTa, 3aBeplieHue (?) Mopckoi
TpaHcrpeccuu; b — momaHryuickuii ans6, BO3AbIMAHWE TEPPUTOPUM U HOPMHUPOBAHWE DEYHOH CHCTEMBI, COMPOBOXIABLIEWCA IPO3MEH;
B — no3nxMii a1bb, MAHTYLLICKOE BPEMSA, MHTPECCHST MOPSI M HAKOMIEHHUE OCAAKOB MAHTYLICKOW CBUTHI

foTcs. B BO3pacTHOM OTHOLLIEHUM OHA 3aHUMAET MOJIoXe-
HHe MeXIY MaHTYLICKOW M BbICOKODYrOpCKOW CBUTAMU
BepxXHero annba, HO Be3[e 3ajieraeT Ha CKJ1aJ4aTOM KOM-
ruiekce. CBUTA UMEET MOLLIHOCTL A0 | —3 M Y npeacTtabie-
Ha OypbIMHU OPraHOr€HHO-00JIOMOUYHBIMU U3BECTHAKAMHU
¢ obunneM ¢pparMeHTOB cTebiieii MOPCKUX JTUIUI U pa-
KOBWUH pa3IM4HBIX MOJUIIOCKOB. B n3BecTHsiKax 0O6bIYHO
NPUCYTCTBYIOT pa3HOOKaTaHHbIE raibku (1—5 cMm) noa-
CTUIAIOILMX MOPOA CKilaayaToro komruiekca. [1peanona-
raeTcsi, UTo Mocje MaHTyUICKOM MHIpeccuu Mpou3oLna
KpaTKOBPEMEHHasl TPAHCTPECCHUS, U MEJTKOE MOpPE BHOBb
3aMoJHMI0 HeBGOMbLIYIO MOJOTYIO NOJUHY, OOHAKO JeTa-
JIY 3TOTO ABNEHUS TPYAHO BOCCTAHOBUTDH U3-32 PEAKOCTH
KOPEHHbIX BbIXOA0B CBUThbl. DOPMUPOBaHUE U3BECTHAKOB
NMPOMUCXOAMJIO B OCHOBHOM 3@ CYET CKEJIETOB DEHTOCHBIX
OpraHMU3MOB.

Dopmupoearue no3oHeanrbdCcKoi
8bICOK0OY20PCK Ol c8UMbI

BbicokoOyropckas CBUTA UMEET MOUTH MOBCEMECTHOE
pacrnpocTpaHeHHMe, HO OHA BbIKJIMHMBAETCA K CeBepy 3a
CYET cpe3aHusl ceHoMaHoM. Ee MOUHOCTD Ha tore 40CTH-
raet 20 M, a K CEBEPY COKpallaeTcsl 10 Hyas. B 10XHbIX U
UEHTPAIBHbIX pailoHax B BbICOKOOYTOPCKOH CBMTE Bblie-
adioTca  Tpd nadkd. HuxXHsAS nadka npeacrabfieHa
KBapL-NMOJUMHUKTOBbIMU TJIOXO COPTUPOBAHHBIMU [i€C-
YaHMKaMU C paccesiHHOM ranbkoil kBapua. CpeaHsist mad-
Ka — W3BECTKOBUCTbIE KBapL-TN1ayKOHUTOBbIE NECYaHU-
KM C Y3/10BaTbIMH CTS>XKEHUSAMH 32 CUET HEPABHOMEPHOTO
pacnpeaeeHns kapboHaTHoro uemeHTa. Bepxnas nauka —
CUJIbHOU3BECTKOBUCTbIE TJayKOHWUT-KBapLeBbie Necya-
HUKM, WMHOTAA MEpPEXoasiihe B NECYAHO-AIEBPUTOBBIE
JETPUTOBBIE M3BECTHSKU. [TlecuaHMKH BbICOKOOYropcKoid
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CBUTBI Haubosiee BbICOKO3peJible U3 00JIOMOYHbIX MOPOA
HIDKHEro MeJjla: coaepXaHue KBaplua B HUX COCTaBAsieT
85,8—88,4% (puc. 2). O6u1as TeHAEHLMA OonpeaenseTcs
BO3pacTaHWeM poJiK KapBoHaTHOI cocTaBadlolLeld BBEpX
no paspe3y. K ceBepy poiAb U3BECTKOBUCTOrO LIEMEHTa
COKpallaeTcs M MecuyaHUKU (auMabHO NEPEXOmiT B
cnabocueMeHTUPOBAHHbIE NecKU. [aa CBUTbI TUMHUYHDI
fipa pAKOBUH KPYNHBbIX aMMOHUTOB, Opaxvorionbl, ABy-
CTBOPYATbIE MOJUIIOCKM U MODPCKHE €XH. OCcaikv CBUTbI
(POpMHUPOBATUCH B YCJIOBUAX MEJIKOrO MOpsl, ryOMHA KO-
TOpPOTO BO3pacTana K 10ro-3anafy. B Bepxax CBUTbl MMEIOTCSH
3PO3MOHHbBIE U 3TIOBHANIbHBIE MepepbiBbl. B Kposne, rae
€¢ BEPXHAs YaCTb COXpAHUIACh OT 3P03UH, ITPUCYTCTBYET
FOPU3OHT C NEPEMbITbIM TY(POTEHHBIM MaTEpUaioOM aH-
ne3utoBoro coctasa, xota A.T1. HaitauH cuuran, uto 3To
caMocToATe/ibHast cTpaTUrpadHyeckas eTMHHULA.

B npenenax Bcero [opHoro KpbimMa BepxHUiA aib0 B
ueaoM 00pa3yeT TPaHCTPECCUBHYIO cepuio ocaakoB. Ha-
npumep, B pailoHe benoropcka (LleHTpanbHbit KpbiM)
BEPXHHI1 A1b6 C pa3MbIBOM JIOXKHTCH HA Pa3HOBO3PACTHbBIE
OTJOXEHHUs HUXHEro mena (OT roTepMBa 1O CpeaHEro
anp6a). B baxuucapaiickom pailoHe BepXHUH anbb NeXdT
KaK Ha HUXHEMENOBbIX, TaK U HUXHE-CPeIHEPCKUX 00~
pa3oBaHusiXx. TakMM 00Gpa3oM, K KOHLY MO3OHEro annba
yCTaHaBAMBAETCA CMaj TEKTOHUYECKOW aKTHBHOCTHU pe-
TMOHA, YTO HAalllJIO CBOE OTPaXeHUe M B nerporpaduye-
CKOM COCTaBe NecyaHUKOoB.

[nst nosnHero anbba XapakTepHbl MPU3HAKK BYJKa-
HU3Ma. B necuaHunkax BepxHeH 4acTH BbICOKOOYTrOpCKoO#
CBMTbI 4aCcTO BCTPEYAIOTCS CN1a00U3MEHEHHbIE KPUCTALIbI
TIJJarMoKNa30B, NMUPOKCEHOB K aMdHO0I0B, MHOTIA 0Opa-
3ytomx npochoun Tydduros (Bonakos, Kpusuos, 1978).
Kak oTMeyanoch Bbillie, B paiioHe banaksiaBbl U3BECTHBI
BEPXHEANLOCKHUE BY/JKAHOTEHHO-0CANOYHbIE NOPO/bI C Te-
PEMBITBIMU JaNUNAAMU. TpaHCNOPT 0GIOMOYHOTO MaTe-
puana wen ¢ ra wau oro-3anana. B Yeptom mope 1ox-
Hee CeBacTONoOJsA AparipoBaHMeM HaiileHbl aHAE3WTHI,
BEPOSTHO, anbOcKoro Bo3pacta. [lonoca ux BbIXOMOB HH-
TEPNPETUPYETCA KaK ByJKaHW4veckas Ayra (Ha3pBaHHas
MaccHBOM JIOMOHOCOBA) M CYUTAETCA, YTO HMEHHO OHa
MOCTaB/isA MUPOKIACTUUECKHUIA MaTeprai B [opHblid KpbiM
8 no3aHeM anvoe (LLHiokoB u ap., 1997). BepxHeanbbckue
TydonecyaHUKHU U3BECTHBI U Ha rope Kybanau B BocTou-
HoM KpbiMy. B uenom npeanonaraeTcs, 4To 31a ajbbckas
ByNKaHWUECKAs nyra npocjexupaiachk toxHee KpbiMa B
Amxapo-Tpuanetckyto 3oHy Ipy3uu. Paiiod TopHoro Kpbl-
Ma, 110 KpailHei Mepe B MO3AHEeM anbbe, Haxoauics B 3a-
NYTOBOW TEKTOHUYECKOWH 0O6CTAHOBKE.

CeHOMaH—mypOH—KOHbﬂKCKaH
PecUOHANbHAA MPpaHcepeccUun

Mexay oTnoxeHUsIMKM ansba ¥ ceHOMaHa MMeeTcs
3pO3MOHHaA rpaHuLa. Bbicka3biBanoch NpeanojioxeHue,
YTO K Hauyaly CEHOMaHa CYLIEeCTBOBAN BecbMa pacuie-
HeHHbIK peabed (Anekcees, Haiaun, 1970; Haitaun,
Anekcees, 1980, 1981), KOTOpb!it-MOI BO3HUKHYTh TOJLKO
B pe3ynbTaTe HOBbIX TEKTOHUYECKUX ABUXEeHUH. B ocHO-

BaHUU BbIAECNAETCS CNON, 06OrallleHHbIN [AyKOHUTOM U
colepxaluuii ranbky KBapila. Paspe3 ceHomaHa umeer
TPAHCTPECCUBHBIH  XapakTep: NecYaHO-aleBPUTHCTbIE
Mepresiy BBepx Mo pa3pe3y NNepexoasT B NIMHHUCTbIE Mep-
read ¥ Jajee B YUCTble ¥ M3BECTKOBHUCTHIE MEprenm, a
TakXe& M3BECTHsIKM. MOLLHOCTL ceHOMaHa WHoraa Ao-
cturaer 70—80 M. B cepennHe ceHoMaHa Habaiomaercs
LIMPOKO NPOsBIEeHHbII B EBpone nepepbiB B ceAMMeEHTa-
LMK C BbiNafiIecHUEM HHUXHEI 4aCTH CpeAHEero CEHoMaHa
(Gale et al., 1999). [lns BepxHeil yacTu cpelHEro ceHoMa-
Ha XapakTepHO PUTMHUUYHOE NepecianBarine 00jee TeMHbIX
1 6oJiee CBETJIbIX MepreJieid, KOTOpOoe UHTEPNPETUpYeTCa
KaK oTpaxeHue uukinoB Munankosuya (Haitanu, 1990,
2008; Ia6aynnux, 2002), cBA3aHHBIX C 3MTOXAMH TOX0JIO-
JaHua U noTenjeHus. Beepx no pa3spe3y ceHOMaHa KO-
JNUYECTBO OEHTOCHONM MakpodayHbl COKpalLaeTcs, 4TO
CBUAETENBLCTBYET 00 061eM yrnyoneHuu 6accerina. Kap-
OoHaTbl ceHOMaHa coJepxaT ©00/bl0e KOANYECTBO
MJAHKTOHHbIX (opamMuHHbeEp, BCTpeyaroTCs paanonsi-
pYMH, HO OCHOBHBIM MNOPOA0OOpa3yIOLUM MaTepUaioM
ABJAIOTCA CKeJleTbl U3BECTKOBOTO HAHOMJAHKTOHA. [lasi
BEPXOB CEHOMAaHa XapaKTepHbl CTPYKTYPb!, KOTOPbIE UH-
TepnpeTHPOBaHbl KaK MUKPOCOGPOCHI, C KOTOPbIMUK CBSi-
3aHbl MPOLIECCHI ONOM3AHUS 0CAKA Y 3aXOPOHEHUS ero B
NOHUXEHHbIX yyacTKax AHa. 3TO CBAAETENbCTBYET O BO3-
MOXHOM KOHCEIMMEHTAaUMOHHOM pacTsiXeHUH Oaccei-
Ha. B HMXHeM M BepxHeil yacTAX CEHOMaHa MMeloTcH
ToHKue (1—3 cM) npociou OEHTOHUTOBBIX TNHWH, 00pa-
30BaBllIKeCA TIO ByJlKaHW4YyecKoMy rnemiay. B tepmuHans-
HOI 4acTWM CEHOMaHa BbLAEAAETCA JUH3OBUAHBIN CaOM
TEMHbIX NOpPOA MOWHOCTbIO 010 1—1,5 M, oboraweHHbIX
OpraHUYECKUM BelleCTBOM (10 7% opraHu4eckoro yrie-
pona). DToT cioi 06pa3oBancss B YCIOBUSIX [10OAIbHO
pa3BUTOro BECKUCAOPOIHOrO COOBITUSA (TAK HA3blBAEMOE
OAD 2) B HebONbLLINUX AeTTpecCcHsX Ha pa3drTom copocaMu
KPYTOM CKJIOHe Ha rny6rHax nopsaaka 500—700 M B xome
KPaTKOBPEMEHHOTO TNaleHUs YpPOBHSA MODS, KOTOPOMY
NpeallecTBOBa MepephlB, IKBUBANEHTHbIH rMaTyCy B OC-
HOBAaHWMW TIIeHycOBbIX Mepresieid 3anagHoid Espornbl
(Anekcees ¥ ap., 1997; bagynuna, Konaesuu, 2007).

TypoH naxe B Hambonee MOJHBIX pa3pe3ax JEeXWT ¢
NnepepbiBOM Ha ITOPOAAX CEHOMaHa U B OTAEAbHbIX OOHa-
KEHUAX Xopoulo HabJoaalTCss 3PO3UOHHAN FPaHKLA U
chioi, oboralleHHbIH rnaykoHuToM. Ha ceBepo-3anane
ukcupyeTcs BbllafieHVe 3HAUMTENbHbBIX YacTel pa3pes3a
KaK HMXe, TaK M Bbllle rPpaHMULbl CEHOMaHa M TYPOHA, HO
CTPYKTYpHas NepecTpoiika He 3apMKCUPOBAHA,

Pa3pe3 TypoHa pacnanaercs Ha ABa MHTepBana. Hux-
HUIM npeactaBjieH MenonofoOHbIMKA M3BECTHSIKAMU M
CUJTIbHOM3BECTKOBUCTBIMU MEPTENsIMM C KOHKPEUMUSIMU
KpeMHei#l pazHoobpasHoit dopMbl (o 30 M), makpodoc-
CHIMU HAXOAATCHS peako (B OCHOBHOM HMHOLEPAMbI).
BepxHUi MHTEpBaN CJIOXEH UYMUCTbIMM, YACTO MEJIONO-
NOOHBIMM MK KOMKOBATbIMM W3BECTHSAKAMM CO CTWUJIO-
JINTOBbIMK 1UIBAMHW M MHOTOYMCIEHHBIMU PaKOBUHAMMU
Opaxvonon. KapboHnaTh! TypoHa MMEIOT B OCHOBHOM
NJaHKTOHOTEHHOE MPOUCXOXAEHHE.
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Ha oT/10XeHUAX TypoHa COTJacHO 3aJeraloT JIUTOJI0-
TMUYECKH aHANIOrMUHbIE MOPOoJbl KOHbAKA. B M3BecTHAKAX
KOHbsIKA TMPUCYTCTBYeT OOJblUIE PAKOBMH WHOLEPaMOB
M OCTATKOB MOPCKHX €xei. OTNOXEeHHUsi CeHOMaHa—
KOHbsIKa O0pasyloT eAMHYI OCAZOYHYIO CEKBEHIIMIO C
MaKCMMYMOM yrny0sieHHs 6acceiiHa B KOHUE CeHOMaHa—
Hauane TypoHa. [nyGuHbl BacceitHa B 3TO BpeMs MOriv
pocturats 400—700 M. Bo BTOpoit NosOBMHE TYpOHA U
KOHbSIKE TJIyODMHBI OCTaBIMCh JOCTATOYHO OONBILIUMM,
Ha 4YTO yKasblBaeT NMpUCyTcTBUE paauonsipuit (bparuha,
Bparun, 2007), xoTs 00bIYHO OTJ0XEHUsi ITOTO BO3pacTa
cuuTalotcs bosiee MENKOBOAHbIMHU, YEM BEPXHECEHOMAH-
CKHE M HUXKHeTypoHckHe. Bo BcsikoM ciyuae penbed aHa
Torga Obl1 MakCUMANbHO BLIDOBHEHHLIM U BOABI MOp-
cKOro GacceifHa ckopee BCEro nepexkpbiBaiM U 001aCTb
cobpemeHHow lepBoii rpsaabl. INo-BuanMomy, HE TONBKO
3BCTaTHYeCKHe KoeGaHHUs YPOBHS MOpPS, HO U PErMOHATb-
Hbl€ TEKTOHUYECKHE MPOLIECCHI NOFPYXEHUSA CIIOCOOCTBO-
Ba/M yraybneHmto 6acceiiHa.

CeHOMaH-TypOH-KOHbSIKCKasA TPaHCrpeccHus OXBaTwia
Bechb [opHbIit KpbiM (XOTs1 HAIMYME OTAENBHBIX OCTPOBOB
HE MCcKIoYaeTcs). DTa TpaHcrpeccus Oblia CHHXPOHHOM
C rnaBHOI (a30it pudTOBOro packpbiTus 3ananHo-Yep-
HOoMopckoro ¥ BoctouHo-YepHOMOPCKOro 3aiyroBblx riy-
6okoBoAHbIX BacceitHoB. [Mpu 2ToM B 3anagHo-YepHo-
MOpckoM BacceitHe B xome cripeavHra GopMupoBaiach
okeaHuuyeckasi kopa, a B BocroyHo-HepHoMOpckoM —
CUJIbHO pacTHHYTasg ¥ YTOHEHHAsl KOHTMHEHTAIbHAas Kopa.

[To30nuii canmon-kamnan-maacmpuxmcrkuii
MPAHCePeCcCc8HO-peepecCUHbI YUK

Mexay paHHYMM M NO3AHUM CAaHTOHOM UMEIU MECTO
nepepbiB U pa3MbIB paHee HaKOMUBLUMXCA ocankoB. Ha
cepepe ObiIM CIPONMPOBAHBlI OCalKW KOHbAKA WM 4acTH
TYPOHA, Ha fore BeJMYMHA 3po3uM 6bl1a MeHblue. CooT-
BETCTBEHHO HA CEBEPE HOBLIA LMK CEAMMEHTALMHU Ha-
YICH B paHHEM KaMIaHe, a Ha I0r¢ — B KOHLE MO3HET0
caHToHa. [TonHbIi pa3pe3 BEPXHETO KOHbAKA U HUXHETO
CAHTOHA COXPaHUJICA OT Pa3MblBa TONbKO B MEXAYypeube
Benbbexa u Kauu (Knukyuimn, 1985). B nogouise HOBO-
ro uMKia rnoBceMecTHO Habnonaercsi NOBEpXHOCTb XO-
pPOWIO BbipaXeHHOro xaparpayHaa. BepxHecaHTOHckne
OTJOXEHUS — TTMHUCTBIE U3BECTHAKM C ITayKOHWUTOM 1a-
TUPYIOTCS HaxodKaMW MOPCKHUX JUIUK pona Marsupites.
OTn0XEeHU KAMITaHA C HECOTIACHEM JIOXKATCS Ha BEpPXHE-
CAHTOHCKHE U TYPOH-KOHBAKCKHUE U3BECTHAKHW M HAYUHA-
10TCSl C FOPU30OHTa ANeBPUTUCTbIX Mepreaeid. OcHOBHas
YacTb KAMMaHa MpeacTaBieHa CUJIbHOW3BECTKOBACTbIMU
MEJONOAO0OHBIMU MEPIreIAMU U U3BECTHAKAMMU C MaJIbIM
KOJTMUECTBOM OEHTOCHOU (hayHbl U C PEAKUMU BENEMHU -
TaMu. M3BECTKOBBIW HAHOMNAHKTOH COCTABASAJ] OCHOBY
s dhopMHMpoBaHMs KapOOHaTHOro ocaaka. B kamnaHe
BCTPEUAIOTCSt KOHKpEL MU KpeMHeid. MOLLIHOCTh KaMnaHa
Ha ceBepo-3anane cocTtasaseT okoao 80—90 M, a K toro-
3anany Bodpactaet a0 150—200 M.

MaacTpuxT JOXUTCA COTJAaCHO Ha MOpoabl KamMMaHa
U CIYXMT IIPUMEPOM perpeccuBHOi cepuu. B paspese
MAacTpUXTA BLIAEASAIOTCA YEThIpE nayku: 1) Mmepreau

Oesible M3BECTKOBHUCTbIE; 2) KPEMHE3EMUCTble MEpreau
C OKPEMHENBIMU XOAaMU NECATUHOTHUX PAKOB U TYOKaMMU;
3) KpeMHE3eMHUCTble Mepreiy ajleBpUTHCTbIE C OKPeMHe-
JIBIMH XOaMU IECATHUHOTUX PAakKoB U Oonec peakumm ryb-
KaMHu; 4) necuaHMKU U3BECTKOBUCTHIE C MHOTOYHCIEHHbI-
MU (PparMeHTaMM1 paKOBHH MOJLIIOCKOB U C YCTPUUYHBIMH
0aHkamy. MOLLUHOCTL MaacTpUXTa Ha CEBEpO-BOCTOKE
coctasiseT okono 80 M, a Ha 1oro-3anane — okoso 100 m.
DTa IMTONOrHYECKas MNOCAEA0BATENLHOCTb OTPAXAET A0-
BOJIbHO ObICTPYIO PETPECCHIO MODPS C MEPEX0A0M OCaaKOB
OT o0Opa3oBaHMH OTKPLITOTO uienbda K NpUOpexHbIM.
bonee nny mMeHee nporpeccuBHoe oOMeneHue Gacceina
MOATBEPXKIAETCA HE TONBKO BELIECTBEHHbBIM COCTABOM O~
pol, HO U KOoMIUlekcaMu ¢opaMUHHUGEP U METKOBOAHbIX
nBycTBopok (Alekseev, Kopaevich, 1997; JonT, 2004).

Takum 06pa3oM, Nepel HayanoM MO3AHEr0 CaHTOHA
HMMeJIo MECTO pe3Koe obMeneHue MOps, Ha KaMnaH npu-
XOOUTCA MakcumaibHoe yrnybaenune (1o 350—450 M), a
MaacTpuxT — ¢a3a oGMesieH s MopcKoro bacceiiHa.

B HMXHeil yacTH KaMnaHa NPUCYTCTBYIOT HECKOJIbKO
TOPM30HTOB MOHTMOPHJUIOHWTOBBIX (TaK Ha3blBaeMbIX
KHWJOBbIX) FIMH MOIIHOCTbIO 10 1 M, KOTOpble chopMu-
pOBANMChH NPU MOABOAHOM BbIBETPUBAHWU BYNKaAHHUYE-
CKHX TMerJIoB aHae3uTOBOro cocrapa. [lpeanonaraercs,
4TO BYJIKAHWYECKHUIA nenen noctynan u3 LleHTpanbHbix 1
BocTtounbix INonTta B Typuuu, rie Ha KaMnaH NpuXoauTcsi
MaKCUMYM aHIE3UTOBOrO OCTPOBOLYXHOMO ByJ1KaHM3Ma.

B cepeauHe no3aHero caHToHa U MECTAMM BIJIOTH 10
Havajia KaMIaHa UMeJl MecTO NepPEpPbIB, U OTIAENbHbIE Tep-
putopyn KpbiMa, BEPOSATHO, OCylWlanuch. JTO Hecorna-
CHE€ YETKO BbIPAXEHO, Harnpumep, Ha CuM@PeponobCcKoM
(3aika-HoBaubkuii u ap., 1976) n HoBocenosckom non-
HaTuax. [IpeakamnaHckue (MM HHTPACAHTOHCKME) Bep-
THUKajibHbie ABHXEHHS ObiJIM OOYCIOBJEHbl KPAaTKOBpE-
MEHHOM (a30i TEKTOHNYECKOTO CXaTHs (CybrepumHcekas
¢asa cknagyaroctv B 3anaaHoit Espone).

HexoTopoe TexToHMuYecKoe COOLITUE MOTJAO WMETh
MeCTO U nepea MaactpuxroM. [lo kpaiiHeii Mmepe B Boc-
TouyHOM Kpbimy y KokTebens Ha rope KiheMmeHTbeBa OT-
HOCHUTEJbHO I1yOOKOBOAHBIE aleBPUTUCTbIE U3BECTHSAKH
BEPXHEr0 MAacTPUXTA JIOXATCSA C Pa3MbiBOM Ha TNOpPO/bI
HUXxHero Mena (Konaesuu v ap., 2007).

ﬂamcxaﬂ pecuorHanbHas mpaHeepeccun

OTN0XEHHUN DAHUA ¢ Pa3MbIBOM JeXaT Ha Nopoaax
MAaacTpMxTa, ONHAKO YIJIOBOE HECOriacue OTCYTCTBYET.
B xpoejie MaacTpuxTa BbIAEAAETCS JOCTATOUHO XOPOLIO
BbIPAXXEHHbIA XapArpayHa, BbllIE KOTOPOTro HabAtONAETCs
CJION, oOOoraumleHHbIA [JayKOHUTOM M C MEPEMbITbIMHU
doccunuamy Maactpuxrta. OnHako Ha Boctoke (ber-
KOIL) TEPMUHAJIbHAS 4aCTb MAACTPUXTA CIOXEHA TAKXe
[J1ayKOHUTOBbIMHU NECYAHUKAMM, COAEPXKALLUMH OOUIIb-
Hbl€ PaKOBUHBI YCTPUL U NEKTUHUA, MOITOMY pUKcaums
3TOr0 xapArpayHia 3aTpyAHEHAa M OH pPacfo3HAETCsl Mo
NMOSIBIEHUI0 MeENKUX (HochOpHUTOB, NEPEOTIOXKEHHDIX
pPOCTPOB MEJOBbIX 0€1eMHUTOB U (DParMeHTOB KOCTEH
JMHO3aBPOB.



JaTtckue oTa0XeHMs1 (BKitoyas MOHC, cM. Haiaun,
benbsaMoBckuii, 1994) npencraBieHbl NPpeUMYLLIECTBEHHO
CepryioBO-KPUHOMIHO-MILIAHKOBBIMU OPraHOreHHO-00"
JOMOYHBIMU M3BECTHAKAMU (KajibKapeHUTaMH). OHHU
(hOpMUPOBATUCH 34 CYET U3MENbYEHUS CKENETOB KPHHO-
uaer, MWAaHoK, Cepnyn M APYrux OpraHU3MoB MpH BO3-
IEeACTBUM HA IHO LUTOPMOBBIX BOJHEHMUI Y JOHHBIX Te-
YEeHUH.

Inst 1aHus TUITMYHbI MOBEPXHOCTU HEHAKOMJIEHUS U
YaCTHUYHOM 3PO3MU OCAKa, BbIACNISIOUIMECH YEPE3 KaX-
abie 30—70 cM. B HWXHEH 4acTH M3BECTHSIKOB BCTpe-
YAIOTCS KOHKpeUMH KpeMHel. MOLIHOCTb AaTCKUX M3-
BECTHAKOB Ha 3amane nocturaer 40 M, a Ha ceBepe
cokpawaercs 10 3—5 M. OTI0XEeHUs1 BEPXHErO AaHUA,
paHee BbIAENABLUMECH KAK MOHCKHUE, OTIMYAKOTCA OT HU-
XeJIeXaLX 0CaaKoB O0bIel CTENEeHbIO OKPEMHEHUA U
HEPABHOMEPHOM lleMeHTaurel. OTA0XEHUSI BEPXHEro
NlAHUSA Ha CEBEPE OTCYTCTBYIOT.

Ocanky naHust GOpMUPOBATUCH B YCIOBUSIX MaJoaM-
NJAWUTYAHON PerMOHaNbHOM TPAHCIPECCHH U OTHOCHUTENb-
HO MEJIKOro NnpoxJiafHoro Mops riiyouHoi He 6onee 50 M.
MMeHHO Ha TaKUX rAyGyMHaX MOIJI0 MPOUCXOAUThL Apo6-
JIEHWE IITOPMOBBIM BO3IEHCTBUEM OPraHMYECKHUX OCTAT-

KoB. ONHAKO CYLIECTBYET TOYKa 3peHMUd, 4TO AAaTCKue
kapbonatel KOro-3anaaHoro Kpeima npeactasasiioT co-
60#f “nporpaauMpylollyo cepuio KIMHOPOPM, KOTopast
3aKAaHYMBAETCA OTJIOXEHUAMU PUGDOBOro (paumnaibHoOro
psna” ([peobpaxeHckuii, byrposa, 2002, c. §3).

JlaTckast TpaHcrpeccus oxBatuaa Becb JopHbiid Kpbim,
HO K BOCTOKY OT benoropcka B pajioHe c. Kypckoro v na-
Nee U3BECTHAKHY dDalMaibHO 3aMELLAOTCA MEPrefsiMi U
NeCYaHUCTBIMU MEPreNsiMHU.

3ako4yenne

McTopus reonoruyeckoro pa3BUMTHS paccMaTpuBae-
Moro paiioHa [opHoro Kpnima B MesioBoM nepuose Gblia
TeCHO CBA3aHa C reoAMHAMHMYECKON 3BOAOUMEN BCETO
YepHomopckoro pernoHa (HUKUWIKMAH U ap., 1997; Adana-
ceHkoB W ap., 2007; Nikishin et al., 1998a,b, 2001, 2003).
JeranbHble 3HaHMA 0 MeJoBOit uctopuu [opHoro Kpbima,
rae NOpojJbl 3TOr0 BO3pACcTa BbIXOAAT HA MOBEPXHOCTb H
NOCTYIHBI 11 U3yYeHHUs, HEOOXOAUMbI U1 PEKOHCTPYK-
UMK 3BOMIOLMY Beero YepHoMOpcKo- KaBKa3cKoro peroHa.

HUccnenoBaHusa BbIMONHEHBI NPU (PUHAHCOBOW noa-
nepxke POPU, npoexktbl 05-05-65157, 05-05-64576,
08-05-00283 n 08-05-00588.
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GEOLOGICAL HISTORY OF BAKHCHISARAY AREA OF MOUNTAIN CRIMEA
DURING CRETACEOUS PERIOD

A.M. Nikishin, A.S. Alekseev, E. Yu. Baraboshkin, S.N. Bolotoy,
L.F. Kopaevich, R.R. Gabdullin, N.V. Badulina

The Cretaceous geological history of the Bakhchisaray area of the Mountain Crimea where student
geological practices carried out for many years, is subdivide into three epochs: Valanginian-Aptian
transgressive, early-middle Albian uplift and rifting, and late Albian-Eocene transgressive. The Valang-
inian-Aptian epoch includes Valanginian-early Hauterivian, late Hauterivian-early Barremian, and late
Barremian-Aptian stages. In late Albian-Eocene epoch could be discriminate late Albian (1) Mangush
interval of ingressive filling of the paleovalley, (2) Shara short-time transgression, (3) Vysokyi Bugor
wide transgression. During Late Cretaceous next transgressive-regressive stages were recognized:
(1) Cenomanian-Coniacian and (2) Late Santonian-Maastrichtian. The Danian transgressive-regressive
cycle is characterized briefly. The geological history of the Bakhchisaray area was connected with geody-
namic evolution of whole Black Sea region.

Key words: stratigraphy, history of development, palacogeography, geodynamics, Cretaceous Period,
South-Western Crimea.
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YAK 551.763/32 (470.67)

[MMO3AHECEHOMAHCKOE AHOKCUYECKOE COBBITUE (OAE2)
B PA3PE3E AUMAKH I'OPHOTI'O TATECTAHA

10.0. laspunos, E.A. llepbununa, O.B. lonosanosa, b.I. INokposckuii

Teonornueckuit UHCTUTYT PAH, Mocksa

INMocrynuna B penakumio 2.09.08

B oaHOM 13 Hanbonee NosHbIX pa3pe3oB BepxHero Mena BoctouHoro Kaska3sa y c. AitMaku (LleH-
TpanbHblid JlarectaH) M3yueH BEPXHECEHOMAHCKMH—HWXHETYPOHCKMI MHTEpPBa (30HbI MO HAHO-
naaHkToHy CC10—12), BkIto4alOUIMi OTIOXEHUS, oboraueHHbie opraHuueckuM pewectsom (OB) n
oTtBevatore rinodaibHoMy cobbiTHio OAE2 (boHapesuin). YcTaHOBIEHO, YTO B HAHOMIAHKTOHHbBIX
accouMauMax 3THUX OTJOXEHUH pe3KO NOMUHMPYET BBICOKOTOJEPAHTHbIW IBPUTONMHBIA TAKCOH
Watznaueria, npoucxoauT 3aMeTHOE KPaTKOBPEMEHHOE YBelMUYeHUe COAEPXAHWUS XOJOIHOBOAHBIX
dopm (Eprolithus v Quadrum) N CHUXeHUE NOBOJIbHO OOUIBHBIX BO BMELLAIOLIMX MMOPOAAX TENJIOBO-
AHbIX Rhagodiscus. TlokazaHo, uto oboraiueHHbie OB nopoabl conepxar NoBbILIEHHbIE KOHLUEHTPA-
UMK MHOrux 3neMeHToB. JanHbie nuponusa OB cBUAETENbCTBYIOT O CYUIECTBEHHOM BO3pacTaHUU
B otnoxeHussx OAE2 MOpCKOro nnaHKTOHOreHHONo MaTepHaia Nno CPaBHEHHIO ¢ BMELLIAIOLIWMU TOJ-
wamu, rae noMmMHupyetT OB, cHeceHHoe ¢ cylin. s 3TOro ypoBHS YCTAHOBAEHBI TAKXE CYLIECTBEH-
HbI€¢ U30TOMHbIE AHOMATUHK: NIONOXUTEAbHBINA CABUT 15 &6*C U oTpruaTenbHblii s 80,

Karoveaste caoga: Gnoctpaturpadus, yCIOBUSI HAKOIUIEHHUST, CEHOMaH, TypoH, [arectan, Boctou-

Hbii Kankas3.

B pa3pesax mena BocTouHoro Kapkasa ycTaHaBiIMBa-
eTcq 00JbLIMHCTBO BbIACNAEMbIX B HACTOsIEE BPEMS B
IPYruX peruoHax Mupa “aHOKCHUYECKHX COObITHIA” U CO-
NOCTaBNAEMbIX C HUMH OOOTALUEHHBIX OPraHWYECKUM
BewectsoM (OB) ropusoHtob. Cpean Hux Hauboliee
SIPKO BbIpaXXeHO cOObITME, NMPOU3oLIeALIee B KOHLE ce-~
HomaHa — OAE2 (Arthur, Schlanger, 1979; Arthur et al.,
1987; Schlanger, Jenkyns, 1976; Schlanger et al., 1987),
KOTOpOE uMeeT Takxe HaszBaHue “Bonarelli Event”. Ero
NPOSBJIEHUS] YCTAHOBJIEHbI KAK B OK€aHax, TaK U B JMU-
KOHTHHEHTANbHBIX MOPAX Pa3HbIX KOHTUHEHTOB, T.€. OHO
nMMeeT rnobansHbli xapakTep. Kak npaBuio, oTnoxenus,
COOTBETCTHYIOILIME 3TOMY COOBITHIO, JaXe €CJIM OHU 0Opa-
30BAJIUCH B pa3HbiX alMaibHbIX 0OCTAHOBKAX, 3aMETHO
oboraieHbl OB no cpaBHEHUIO C BMELLAIOILIMMU TOLLIA-
MU. B paspesax Kpbimcko-KaBkasckoi o6mactd OHO
TaKX€ BbIPaXX€HO BeCbMa peabe(HO — B OOJIbLLUMHCTBE
MECT B BEPXaxX BEPXHECEHOMAHCKHUX OTJIOXEHH A 3a1eraer
nnact oboraweHbix OB nopoa, B To Xe Bpemsa Ha Pyc-
CKOW MJIUTE 3TOMY BPEMEHHOMY MHTEPBANY B OCHOBHOM
COOTBETCTBYET NMEPEPHIB B CEAUMEHTaUMU (Asiekcees M ap.,
1997).

OaHKUM K3 nepsbIX UccaenoBaTene cobbiTus “BboHa-
pesnu”, a TAKXKE CXOMHBbIX ¢ HHM JIIPYTHX COOBbITHIA, ObLI
A.1. HaitauH, ybM nybauMKauMu 1o JMTOJOTHYECKOH,
6MOTHUECKOM, U30TOMHO-TEOXUMUUECKOH XapakTepu-
CTUKAM OTJOXEHHWI COOTBETCTBYIOLLUMX MHTEPBAJIOB HO-
CUJIU NuoHepckuid xapakrep (Haiamu, 1985, 1986, 1993;
HaiinnH, Anekcees, 1980; Haiiauu n ap., 1981; Haitnun,
Kusawko, 1994a, 6).

HecMoTpsi Ha TO YTO OTJAOXEHHWSM MO3IAHECEHOMaH-
CKOro COOBbITUS YAaCcTO NPUCYLIU O6LIME YEPTHI, YCTAHAB-

JINBAIOTCS TaKXE W OTUETIUBbIE Pa3nnyKa B JUTONOTO-
reOXMMUYECKON XapaKTepUCTHMKE pa3pe3oB M3 pa3HbIX
yacteit CeBepo-BocTouynoro lNeputeTrca: B oAHUX Me-
crax oHu nomumo OB oboranieHbl MpeMMYLLECTBEHHO
OuvoreHHbIM KpeMHedeMoM (3ananHbiil Kaskas, Ipysus),
B IpYrux — KapboHaTHbIM MaTepuaioM (KpeiM, BocTou-
Hblid Kaekas). C 3TUM coObiTHEM CBSizaHbl NepPTYpOALIvH
B 3KOCUCTEMAX, 4TO, BUAMMO, XOTS Obl OTHACTH OOYCIOB-
JieHO o6CTaHOBKAMM AeHULMTA KUCA0POAA B HAMUIOHHbIX
Bofax. K Hemy npuypoueHbl nepecTpoiMkM B COCTaBe
KOMIUIEKCOB NJIaHKTOHHBIX OPraHU3MOB, BblpaXalolinecs
B 3HAYUTEJbHOM OOHOBJIEHUH (OpaMHUHUDEPOBbIX, Ha-
HOIMJAHKTOHHbBIX W PagnoNIsipUeBbIX COODLLIECTB. DKO-
CUCTEMHbIE MEPECTPOHKH, BUAUMO, MOCAYXHUNH NPUUU-
HOW BbIMMPaHUA HEKOTOPbIX BMAOB, a B psile CAy4yaeB M
pOJOB MUKPOOPraHM3MoB (AJiekceeB W np., 1997; bparu-
Ha, 1999; laBpunos, Konaesuuy, 1996, Kysbmunuena, 2001;
Haitnun, 1993; Haikaud, Anexkcees, 1980; Haliauwn v ap,
1981; HaiauH, Kuswko, 1994a,6; Kopaevich, Kuzmi-
cheva, 2002; Kopaevich, Walaszczyk, 1990; Shcherbinina,
Aleksandrova, 2005). Ha bojsibiiom Kapka3se, HecmMoTps
Ha TO, YTO CAE/bl 3TOrO COOBLITUSI BCTPEUAOTCS JOBONLHO
4acTo, MOCBSALLEHHbIX €eMy paboT oueHb Mano (Tur, 1996).
B JlarectaHe ropM30oHT, COOTBETCTBYIOLLMK COOBLITUIO
“boHapenn”, NpoCAeXHBAECTCS B HECKONbKHUX pa3pesax —
AliMaku, ApakaHbl, lepra, Jlesaiu, Akywa v ap. B na-
CTOsIlllee BPEMS M3 MEPEUMCIeHHbIX pa3pe3oB Hanbosee
X0polo (CTpaTUrpauuecky, JUTOJOTHUYECKN U TEOXH-
MHUYECKHM) U3yueH paspe3 Anmaku (42°32" c.w., 47°09'
B.A.), PaCMONOXEHHbI B cpenHei yacTu xp. Kynumeap.
B nepBoii nonoBuHe 60-x rr. XX B. pa3pe3 BepxHero
mMena y €. ANMaky GbiN10 NPeasioKeHO CUUTATb ONOPHbLIM,
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B CBAI3M C YEM OH M3yyaics B paMKax UCClefoBaHUR no
reoNorMu U HeTera30HOCHOCTH BEPXHEMEJIOBbBIX OT/IOXE-
uuit larecrana. HanGonbluuii BK1an B M3yyeHue pa3pesa
sHecau @.I0 LWWapadyrannos, KO.11. Cmuphos, b.IT Bacun
npu yuactuu M.M. MocksuHa, [1.11. Haiiauna, M A, lep-
ramenTa, HO.I1. Kaua. UMy Gbina nana o6uas nMToNnoru-
yeckas xapakTepUCTHKa pa3pe3a, oKa3’aHo pacnpeiene-
HHWE B HEM AMMOHHTOB, 6eJIeMHUTOB, eXei, MHOLIEpaMOoB,
Opaxuonoa v ApYrux UCKoMaembiXx OpraHuM3MoB, Ha 3TOM
OCHOBE MpPELNOXEHO cTpaTurpaduyeckoe pacujieHeHHue
BeEpXHeMenoBou Tonwu. K coxaneHuio, B noJHOM 06be-
ME 3TW pe3ynbTaThl He 6bINU onybIKKOBaHbI (CYLLIECTBY-
10T B BUAe (pOHAOBLIX MATEpPUaANOB); ULIb B HEKOTOPbIX
ny6MKaUMaX W3y4yaBLUMX pa3pe3 reojioroB, MOCBALLEH-
HbIX MPeXAe BCero crpaturpauuyeckuM Bonpocam, npu-

BOAATCA (parMeHTapHble MaHHbIE MO €ro CTPOEHUIO W
crpaturpaduyeckoMy pacuneHenuo (MockeuH, 1986;
[MepramenT, 1978, CMupHOB M Ap., 1967a, 6; WWapadyT-
auHos, Xanadosa, 1975).

XapakrepucTHka paspesa

B pa3pe3e AiiMaku rOpU30HT, COOTBETCTBYIOLLUH CO-
ObiTHIO “BoHapennu”, 3aneraer B CamMOi BEpPXHEN 4acTH
CeHOMaHCKOoM TonwM (puc. 1). Ta TOALA MOLUHOCTBIO
okono 60 M npeacraenset coboil HepaBHOMepPHOe Yepe-
JIOBaHWE TEMHO-CEepPbIX IMUHUCTHIX Meprejiei U NjiacTos
M3BECTHAKOB. B ocHOBaHWU, cepenrHe M BEPXHEi YyacTH
CEHOMAHCKOM TOJMLIW BbUIENAIOTCA MavyKW, B KOTOPbIX
W3BECTHAKM NKW60 npeobnanaiot, TM60 NONHOCTLIO Cha-

raloT HHTEpBaJ.

Puc. 1. Monoxexne canponenutosoro ropu3onta (OAE2) B Tonuie ceHOMaH-TYPOHCKMX OTNIOXKEHNI paipe3a Aiimaku. B opane — ¢durypa reonora

BepxHsia u3BECTHAKOBaA Mayka MOLIHOCTHIO OKOJO
15 M (puc. 2, A) ciioxeHa niactTaMy M3BECTHAKOB, TOJI-
LLIMHA KOTOPbIX BBEPX 10 pa3pe3y BO3PACTAET U OHU NPH-
obpeTaloT MAacCHBHbIN 00MMK. WM3BecTHAKM MNNOTHbIE,
OeNble UNK CBETNO-CEPbIE, UHOTAA C NANEBLIM OTTEHKOM.
B 370it nauyke BCTpevaeTcs HeCKONbKO (He MeHee 7—8)
npocnoes 6EHTOHUTOB, MOLLHOCTLIO OT A0Nei 10 HECKOJb-
KUX caHTuMeTpoB. CloxeHbl GEHTOHUTbI TEMHO-CEPOM
FMYMHUCTOW MacCcoM CMEKTHUTOBOrO cocTapa. K aTuM npo-
CNOAM 4acTo ObIBAIOT MPUYPOUEHbI CTAXEHUSA Cynbdu-
noB. B HeckonbKMX MacTax M3BECTHAKOB 3TOM Mauyku
341€raloT C/IOM YePHbIX KPEMHEBbIX KOHKPELIMA.

Mo pe3koi rpaHulIE HA U3BECTHAKHW HANEraKT necya-
HUCTbIE 3eIeHOBATO-CePbl€ HECIOMCThIE KOMKOBAThIE W3-
BeCTHAKH (0,9 M), OTHOCHUTENLHO PbIX/IbIE; B TEPPUIEHHOM
NPUMECH BCTPEYAIOTCH 3epHAa rNayKoHWTa. [lpumepHo

nocepeArHEe 3TOr0 rOpPU30HTA 3aneraer MAacT CBETAbIX
u3BecTHAKOB (0,17 M), B LENOM CXOXUH C U3BECTHAKAMM
Huxenexaweid nayku. CoOBOKYNMHOCTb NMPU3HAKOB CBM-
LETEeNbCTBYET O TOM, YTO 3TU MECYAHUCTHIE M3BECTHAKH
HAKaNAWBAIUCh B OTHOCMTENbHO MENKOBOAHBIX 0OCTa-
HOBKax, OTBEYalolluMX perpeccuBHomy 3nu3ony. Mx kap-
OoHaTHasa cocTaBNAOLAan MECTAMHK NPEACTaBsieT COOOH,
OQYEBMAHO, MPOLYKTbl NEPEMbIBA NOACTHUJIAIOWMKX OTJO-
xeHui. TToxoxui naacT 3aneraeT B pa3pe3ax 3TOro MH-
Tepeana B Kpbimy — Akcynepe v Cenbbyxpa.

Ha 3T1oT naacT, Takxe No pe3koW rpaHuue, Haneraer
FOPU30HT TEMHbIX, WHOTOA MOYTH YEPHbLIX, IMUHUCTO-
KapboHaTHbIX nopoa, oboraweHHbix OB (puc. 2, b; 3).
IMockonbky, Kak Oyner nokazaHo Huxe, B coctase OB
npeobnanaer canponenepblit MaTepua, Oyiem Ha3bIBaTh
ero canponeauToBbiM ropusoHToM (CIN). Ctpoenue atoro
rOpM30HTa crenyioluee (puc. 4).
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Puc. 2. CTpoeHHe BEPXHECEHOMAHCKOM TOMWM pa3pe3a AiMaKku:
A — nauka uipecTHNKoB, noactunatowwas CI (cTpenkamu nokalaHbl npocnon BeHToHUTOR): b — canponeiuToBbIi rOPHIOHT U NEPEKPbIBAIDILHE
€ro OTNIOXeHHs (A1MHa MonoTKa 35 cMm)

0,10 mm

Puc. 3. MukpodoTorpadvu wnmdon:
A — nepexogHbii vHTepsan mexay CI v noactuaarowmnmu nopogamu (Qu — sepua kpapua, Gl — raaykouut, o6p. 321), b — nocnoitnoe
pacnpeneneHue OB pHyTpn CT (06p. 324)

1. Cnoit (1,5—2 ¢M) YepHbIX H3BECTHIKOB, 3 OCHOBAHWH KOTOPOro
JANETAIOT AMHIOUKH CyNbdHAHBIX KOHKpeuni (06p. 322).

2. Cnoii Meprenst (6 ¢tM) B OCHOBAHHH CepbIi, BbILLIE NEPEXOAHT B
nouTwH uepHbii (06p. 323).

3. Cnoit (5 cM) NAOTHOTO TEMHO-CEPOTO MEPreasi ¢ TOHKUMM CRET-
NbIMU MPOCTOENKaMH, €O caeaamu 6UoTypballiK; OTMelueHa ueLys
pbib (0bp. 324).

4. Cnoit (15 cm) TeMHO-cepbix Mepreneil co cnaboBbIpaXKeHHOMH
nonocuaToCThIO (00p. 325).

5. Caoii (30 cM) TeMHO-CepbIX Mepreei, 1 KOTOPbIX MEpeayoTest
MPOCNOH NOYTH YEPHBIX OTHOCHTENBHO MACCHRHBIX NOPOX W NPOCIOH
TEMHO-CEPBIX NAWTYATHIX NOPOA; BCTPEYAKOTCA OCTATKM PhIGHOMH ue-
wyH (0bp. 320).

6. Cnoii (20 €M) cepbiX TOHKOMAWTHATBIX OCKONbUATBIX MEPTENCH, B
HWxHe# vacTu oborawenHbix OB. [Mopoasl HeonHOPOAHSI, MpeaCTaR-
AstoT coBoid uepenonaHue TemHbix (06p. 327-1) v Gonee cBeTABLIX Mac-
CHBHBIX npocaoen (06p. 327-2); n OCHOBAHUM CA0SI, T.e. HA IPaHMLE C
NOACTHAAKLUMMM OTIOKEHUAMMU, LENOUKA CYAbMHAHBIX CTAKEHHIN,

O6111a8 MOLLLHOCTb YIAEPOAUCTOrO FOPUIOHTA B ITOM
pa3pese okoso 75—80 cM.

Han CI Ha nHTepBane 8 65 cM Habnwopaercs uepe-
JIOBaHWE TJIACTOB MJOTHONO M3BECTHHKA MOLIHOCTbIO
10—12 cm v npocnoes Gonee MATKUX Meprenei (nepsbie
CAHTUMETPbI). B HMXHEM M3 HUX BCTPEUANOTCH MEJIKHE

Puc. 4. Paipes MHTEPBANA OTAOXEHHH, BKIIOUAIOUINX CAMPONEIUTORBIH TOPHU3OHT H COAEPXKAHHUE B HUX C.,r“. CaCO, » BapHauMK HIOTOMHOTO

coCTaBa yraepoaa W kucnopoga (%e): | — u3sectHsk: 2 — Meprens,; 3

OEHTOHNT; 4 — KpeMHEDbIE KOHKPE LI
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yepHble KpeMHeBble CTAXEHUsA. B nopoaax aToro MHTEp-
Bajia MpociiexuBaloTcs cneabl OMoTypGalmy — KpynHbie
B M3BECTHSIKAX ¥ ropasio 0oJiee MeJJKUe U MHOTOYNCIIEH-
Hble B npocnosx Mepreneit (o6p. 328 a, b, ¢, d). Ilepe-
KPbIBAETCA ITOT UHTEPBAT MJ1acTOM U3BecTHAKA (17 cMm)
C KPYNHbIMU HenpaBWAbHONH (OPMbI JIMH3aAMW KpeM-
HEBbIX CTSIKEHUI yepHoro useTa. IlogoliBa u Kpomns
MiacTa MecTaMu HepoBHble, 4YTO, BUAMMO, SABJSETCS
CNEeACTBHEM TMepepacrnpene/ieHuss KpeMHe3eMa BHYTDH
raacrta (06p. 329).

Bbille 3ajieraeT nmayka rnepeciauBaHUs [J1ACTOB W3-
BECTHSKOB Pa3]MYHOM MOWHOCTHU U IIMHHUCTO-MEpreyin-
CThIX Mopona (~ 5 M), KOTOpasi B CBOIO oYepeltb NepeKPhI-
BAETCA TOALUEHA MACCUBHbIX M3BECTHAKOB, 00pa3yroLucii
3aMEeTHO BbIpaxkeHHbIi B peabede yeTyn (puc. 1).

Crpaturpadmsa W XapaKTepHCTHKAa HAHROIIAHKTOHA
B BEPXHECEHOMAHCKMX OTJI0XKEHNAX

HAaHOMNaHKTOH BEPXHECEHOMAHCKUX OTJIOXEHUH B
pa3pe3e AIMAKH B LIEJIOM XapaKTEPU3YETCS HEBBLICOKMM
o0unreM 1 BUAOBLIM pa3HoOOpa3ueM, a TAKXKe 10BOJIbLHO
NJI0XOM COXPAHHOCTbIO, 00YC/IOBAEHHOMN BbICOKO CTEIEHBIO
IMareHeTUYECKHUX H3MeHeEHUH. B otnoxeHusx, cooTBeT-
CTBYIOLLIMX COObITUIO “BoHapennn”, He NpoUCXoaHNT €llle
60JblIEr0 COKpallleHUA YMCAEHHOCTH WM pa3zHooOpasus
M3BECTKOBOTO HAHOIJIAHKTOHA, KAaK 3TO YCTAHOBJIEHO
B Apyrux vactax Cesepo-BoctouHoro IeputeTtnca (Ha-
npumep, B Kpeimy). HanpoTuB, HaHOMIaHKTOHHbIE
acCoOUMALMM ITOTO MHTEPBAIA CTAHOBATCA 00Jiee MHOTO-
YUCAEHHbIMU M Pa3HOOOPA3HbLIMU O CPaBHEHUIO C BME-
WwaiUMMK nopoaaMu. Bo3MOXHO, 3TO CBSI3aHO C TeM,
yTO noacTuiamlune U nepekpoiatowine CI' xapboHar-
Hble OTJIOXEHMSI B OOJbLIIEI CTENEHU NOABEPTAUCH AHa-
FeHETHUECKOR MepeKpUcCTaNn3aluy, YeM 6oJiee rMHU-
CTble 0OCaAKW camMoro yrnepoaucroro njacra. Ha nepsoiit
B3rAISI TaKOe OObICHEHME KaXeTCsi MATOBEPOATHBIM, TakK
Kak B oboraweHHbIx OB ocagkax npouecchbl auMareHesa
OOBbIMHO XApAaKTEPUIYIOTCS BBICOKOM WHTEHCUBHOCTbIO,
OMHAKO WMEIOTCSI CBMIETENBCTBA TOTO, YTO B BbICOKOY-
T1epOAUCTbBIX ocankax pacTBopeHHoe OB MoxeT ob6pa3o-
BbIBaTb BOKPYr KApOOHATHbLIX BbLAEJEHHWI, B TOM YUCIE U
PaKOBMHOK OpPraHW3MOB, MOHOMOJEKYAsIpHbIE MAEHKH,
KOTOpblE OKa3blBaiW MHITMOWpYyloLlee BAUSHWE Ha Mpo-
ueccbi PACTBOpPEHMA W ocaxaeHus kapbonaros (Miiller,
Suess, 1977; Suess, 1970; 1973). Ckopee Bcero, OCHOBHbIM
(haxTOpOM, CTUMYIUPOBABLLINUM YBENUYEHHE YUCAEHHOCTH
¥ pasHoobpasust HaHonaHKToHa BHYTpH CI, 6b10 no-
BbilLIEHWE YPOBHS MOpPsl U oOpa3oBaHHe OoJjiee MOPUCTbIX
0OCTAHOBOK, 3HAUUTENBbHO Oosee ONArONPUATHBIX IS
HaHO(MNOPbI, YEM MENKOBOAHbIE YC/IOBHMS, B KOTOPbIX
topmupoBanucs noactunatroiumne CI' otaoxeHus.

Haubosnee 3HAUUMbIMU CTpPaTUTpacUuECKUMU COObI-
TUSIMU U3YYEHHOTO MHTEpBaa (pUC. 5) ABAAIOTCA UCUE3-
HoBeHue Microstaurus chiastius (Worsley) (puc. 6, 17)
npumepHo B 4,5 M Boiue CI' (06p. 332-2), dpukcupyio-
uiee rparunuy noa3oH CC10a/CC10b u oTBevaloLlee rpa-
HHULIE CEHOMAHCKOTO M TYPOHCKOTIO SIpYCOB, U NOSBAEHHE
Quadrum gartneri Prins & Perch-Nielsen (puc. 6, 22) ewe

B 1,5 M BblLue (06p. 334-1), N03BOJIAIOLLEE BbIAECAUTL HUX-
HeTypoHckyto 30Hy CCIl1. UcuesnoBenue M. chiastius
NPOUCXOANT AOBOJBHO M30XPOHHO B pPa3HbIX TOYKax
MHUpa — HeMHOro Bbille coObiTs OAE2, BbIpaXeHHOro
B GOpMUPOBaHUHW OTIOXEHU A, 00OralleHHbIX OpraHuye-
CKWUM BELLECTBOM M/WAN W3OTONHO-YIEPOAHBIM LUGTOM.
Jivie B TyHuce 3TOT ypOBeHb OMYCKAETCA B HUXHIOW
yactb oborauieHHo C_ cButbl baxnyn (Nederbragt,
Fiorentino, 1999). Q. gartneri cAyXnUT HECKONBKO MeHee
HaJEeXHbIM MapKepoM, TaK KaK B HEKOTOPLIX 06JacTsXx,
Hanpumep B CesepHoit Espone (Burnett, 1998), oH 06-
Hapy>XMBAETCsl 3HAUMTENLHO MO3XE CBOEr0 3BONOLUMOH-
HOro nosiBneHun (Ha ypobHe 30Hbl CC12). B Jarectane
HaxoIKH 3TOro Buaa 6JU3KHU K MICTUHHOMY NepBOMY MO-
SIBJIEHUIO.

Kpome Toro, MoXHO OTMETUTb HECKOJILKO BTOPOCTE-
NEHHbIX COObLITUA MOABAEHHH U NICHE3HOBEHH I TAKCOHOB
HaHOMJIAHKTOHA. B BepxHeil yacTn KxapOOHATHOW NMayukH,
noactvnaroweit CI (noasona CCl0a), nogsasercs
Quadrum intermedium Varol (puc. 6, 20, 2I) 1 HeEMHoOro
Boitie ncuesaet Corollithion kennedyi Crux (puc. 6, 7).
0O6a 3T coObITUA AEMOHCTPUPYIOT 3HAYMUTEbHbINH AWa-
XPOHM3M B Pa3HbIX parOHAX TETUYECKOW U DOopealbHOH
obnactei. NMepBoe M3 3THX COObITUIA 3aUKCHPOBAHO B
cepelMHE CeHOMaHa (NPUMEPHO B CPeHEH YacTU 30Hbl
CC10a) B okeaHuueckux obnactax (Bralower, 1997), B
BEpPXHEH 4ACTH 3ITOW 30HbI, HO HECKOJbKO paHee coObl-
™ OAE2 — B Hcnanun u Tynuce (Lamolda, Mao,
1999; Nederbragt, Fiorentino, 1999), a Takxxe no HalwuM
HabOntoaeHusAM B Kpbimy, u B BepxHeit yactu CC10b (r.e.
Bbile coObiTus “BboHapennu”) — B CebepHoi MTtanuu
u l0ro-BocTtouHoit Aurauu (Luchiani et al.,1999; Paul
et al., 1999). B Tynuce u Ucnauuu C. kennedyi nosisnset-
ca nepen OAE2, B AHIIMM — B OCHOBAaHWH OTAOXEHUH,
COOTBETCTBYIOLIMX 3TOMY COOBITHIO; B KpbIMy — B KPOB-
Nie YepHOCNaHLeBoro npocnaos, B UTanuu — Bolle Hero.

J151s BbISABJEHUS TMANE03KONOTMYECKUX M3IMEHEHHIA,
cpsizaHHbix ¢ OAE2, Obta nposeaeHa cTaTUCTHYecKas
OUEHKA COAepPXaHWA Pa3HbiX IKOJOTHYECKHX TPyNI Ha-
HOMJaHKToHa. [loacyeT NpOUEHTHOro COOTHOLLEHUS
TAKCOHOB MPOU3BOAWJICS U3 obuiero Konnyectsa 300 ak-
3eMILIIPOB B NPOWU3BOJIbHO BBIOPAHHbLIX MOJSIX 3pEeHUA
mukpockomna Olympus BX41; B cnyuae cuibHO 00eaHeH-
HbIX KOMIIEKCOB floacyuThiBaniocs 200 ak3emMnaspos.

B uenomM B HaHOMJAHKTOHHbIX ACCOLMALMAX U3YUeH-~
Horo uHrepBana (kak BHyTpu CI, Tak U BO BMeULIAOLLIMX
OTNIOXEHUSAX) 3HAYMTENBLHO NpeobaagaeT BbICOKOTONE-
paHTHbIW TakcoH Watznaueria barnesae (Black) (puc. 5),
He TOJIbKO CNIOCOOHBINA BbIHOCUTbL 3HAYUTENbHbIE KoJie-
6aHUs TPOHUUECKOTO YPOBHS U COJIEHOCTH DdcceliHa, HO
W SIBJISIIOLUMIACSE BUAOM, HAMOONEE PEIUCTEHTHLIM K fMa-
TeHETMYECKUM TIpeoOpa3oBaHUsM (KaK K PacTBOPEHHUIO,
TaK M K BTOPUYHOMY OOPACTAHUIO KATbIIMTOM). B cBsi3m
¢ 3TUM BcCerga OJOBOJIbHO TPYAHO OMpPEAENNUTb, KakKoit
MMEHHO (haKTOp ONpe/iesiua BbICOKYIO YUCITEHHOCTb 3TO-
ro suna. TeM He MeHee MpPEACTaBAAETCS, YTO OH HU3Ha-
YAIbHO COCTABJISI 3HAYMTEbHYIO YacTh aCCOUMALIMK, M
OTHOCUTENIBHOE YBEIMYEHHE €70 COAEPXKAHHMS HA OTAENb-
Hbix MHTepBanax CI, ckopee Bcero, oTpaxaer He TONbKO
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Puc. 6. Mukpodotorpadmu 1iRecTROBOIO HAHONIAUKTOHA (npuMepHo *4000), caelaHHble B NOISPHIOBAHHOM CBETE € MOMOLLLIO CHETOROrO
vukpockona Olvmpus BX4 1 n miaeonacanku Infinity X:
1 — uenbHast KOKKOCHEpa, 3anoaueliHas nuputos. odp. 325; 2 — Warznaueria manivitee Bukry, anctaibublii anek. odp. 329; 7 — W. manivitae,
NPOKCHMUIBLHBII ALK, 00p. 338-2; 4 — W, barnesae (Black. 1939) Perch-Nielsen. oop. 329: 5 — Zeugrhabdotus diplogrammus (Dellandre in Deflandre
and Fert, 1954) Burnett in Gale et al., 1996, obp. 329b; 6 — Z bicrescendicus (Stover, 1966) Burnett in Gale et al., 1996, obp. 337; 7 — Corolithion ken-
nedyi Crux, 1981, 06p. 337, & — Helicolithus trabecularus (Gorka. 1957) Verbeek, 1977, 06p. 329: 9 — Z embergerii (Noél. 1958) Perch-Nielsen, 1984,
obp. 329; 10 -~ Rhagodiscus achlyostaurion (Hill, 1976) Doeven, 1983, nnctaasusiit anck. obp. 329; 1/ — R. achlvostaurion, NpoKCHMANbHBIA AHCK,
0bp. 336-1: 12 - Stoverius achilosus (Stover, 1966) Perch-Nielsen. 1986, o6p. 329; /3 —Assipetra terebrodentarius (Applegate et al. in Covington and
Wise, 1987) Rutledge and Bergen in Bergen, 1994, o6p. 328¢: 14 — Eprolithus floralis (Stradner, 1962) Stover. 1966, o6p. 329; 15 — E. actopetalus Varol,
1992, 06p. 329b; 16 — Biscurum constans (Gorka, 1957). Black, 1939, obp. 338-2: 17— Microstaurus chiastius (Worsley, 1971) Gritn in Griin and Alle-
man (1975), 06p. 329: 1§ — Rhagodiscus asper (Stradner, 1966) Reinhardt, 1967, o6p. 337; 19 — Quadrum eneabrachium Varol, 1992, o6p. 329b: 20 —
Q. intermedium Varol. 1992, 06p. 336-1; 2/ — (. intermedium. 06p. 329b: 22 — (. gartneri Prins and Perch-Nielsen in Manivit et al., 1977, obp. 334-2;
23 — Assipetra sp.. obp. 326: 24 — Eiffellithus nurriseffelii (Defandre in Deflandre and Fert, 1954) Reinhardt, 1965. o6p. 338b: 25 — E. eximius (Stover.
1966) Perch-Nielsen. 1968, obp. 334. 26 — Lucianorhabdus maleformis Reinhardt 1966. o6p. 334: 27 — Rerecapsa octofenestrata (Bralower, 1989)
Bown, 1998, obp. 338-2; 28 — Tranolithus orionatus (Reinhardt, 1966) Reinhardt. 1966, obp. 338b: 29 — T. arionatus, obp. 337: 30 — T. minimus
(Bukry, 1969) Perch-Nielsen. 1984, obp. 327: 3/ -~ Radiolithus planus Stover, 1966, obp. 334: 32 — R. hollundicus Varol, 1992, obp. 336-1
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3¢ deKT pacTBOpeHUs: KapOOHAaTa KajibLMs, OTMEYEHHbIit
Ha 3TOM YPOBHE, HO B 3HAYUTENbHOM CTENEHU U MEPBUY-
HbIt CUTHA.

Cneayer OTMETUTb, YTO MM0Xast COXPAHHOCTb HAHO-
MJIAHKTOHA MOXET HECKOJIbKO UCKaXaTh NEPBUYHBIH BU-
I0BOM cocTaB accounaumu. Tak, oueHb HE3HAYNUTENBLHOE
KOJMYECTBO MENKHUX 3BTPODHBIX PopM Biscutum constans
(Gorka) (puc. 6, 16) v Zeugrhabdotus erectus (Deflandre),
Juwb B noactuaatowmx CI' oThoXeHHsaX, JOCTUTaloLUX
1—3% ¥ NOJHOCTbIO OTCYTCTBYIOHIMX B BbILIENEXALIMX
TOPM30HTAaX, MOXET ObITb PE3yJIbTATOM M30MpaTe/bHOIO
pacTBOpEHMsl, XOTS CHUXKEHHUE MX YMCAEHHOCTH B OTNO-
XeHUsix, cootBeTcTBytolnx OAE2, siBnsieTcsi xapakTep-
HbIM NPU3HAKOM 3TOro cobsiTusa (Waslworth-Bell et al.,
2003). B To e BpeMsi HEKOTOpbIE APYre€ TaKCOHbI, 6O-
Jlee YCTOHUMBbIE K paCTBOPEHHIO, MOKA3bIBAIOT JOBOJALHO
3aMETHbIE KONeOaHUA YUCIECHHOCTH, OHAKO U3MEHEHHUS
B COCTaBe KOoMNlekca HaHonaHkTtoHa BHyTpu CI” BoBce
He ABasoTca Katactpoduuyeckumu. IlepBble npu3Haku
NaJe03KOJOTMUECKUX NepTypOdaluii MOXHO OTMETHTL B
OCHOBaHHMH MNPOCOsl CEPOro Mepreif, HEMOCPEACTBEHHO
noactunaiowero CI' (o6p. 336-1). 3mech npoucxomaT
ObIiCTpble M3MEHEHMSs, aHATOTMYHbIE TEM, KOTOpPble Xa-
pakTepHbl ¥ aas CIT yBeM4eHHE COMEePXKAHUSA XONOAHO-
BOAHbIX poaoB Eprolithus v Quadrum npu pe3koM cokpa-
LIEHUU YUCJIEHHOCTH TEMIOBOAHBbIX Rhagodiscus spp. v
NOsIBJCHUE KPYNHbIX Assipetra cf. terebrodentarius — 60-
peaibHOIt GOPMbI, MOJHOCTbIO OTCYTCTBYIOLIEIH B HUXE-
JIeXalnX MENOBBIX OTIOXEHHUAX. DTH QAYKTyalUUU CO-
BMAAaIOT ¢ MAKCUMANbHBIMH 3HaYeHUAMHU 8O u nepBbiM
3HAYMTENbHBIM M30TOMHO-YIJIEPOAHbIM CIBMIOM W, MO-
BUAVMMOMY, XapaKTEpU3YIOT 3MU301 KPaTKOBPEMEHHOTO
noxononaHus. Heckonbko Bbillie (06p. 336-2) naneosko-
JIorMyecKasi cHTyauus BocctaHasanpaercs, a B CIT BHOBb
PE3KO NMagaeT YNCAeHHOCTb Rhagodiscus spp. M NOBbILLIA-
ercsa obunue Eprolithus w Quadrum, Bce ¢hopMbl CTaHO-
BATCA Ype3BblYaHO MeJTKUMHU. B LiesioM TpeHa B pacnpe-
IENEHUN TEMIOBOAHbIX paroaMcKycoB 3a npeaenamu CI
OTYETAMBO KOppenupyeTcs ¢ Kpupoit 80, 4TO, No-Bu-
IAMOMY, CBHJIETEJbCTBYET O NMajleoTeMIepaTypHoM ¢ak-
TOpE, PeryJupylouleM HM30TOMHbBIMH COCTaB KHUCJAOpona.
Buytpu CI, rae npucyTcTBYIOT pe3KHe HeraTUBHbIe
wneTol 880, OTMEYEHO yBETWYEHUE COMEPXAHUS XO-
JnonHoBoAHbIX Eprolithus spp. Bospociuas 4ucaeHHOCTD
3TOr0 TaKCOHa B MHTepBane, oreevaroiiem OAE2, oTme-
yeHa BO MHoOrux paiioHax mupa (Waslworth-Bell et al.,
2003) ¥ yacTo CONPOBOXIAETCA MOJNIOXUTEIbHbIM U30-
TOMHO-KUCAOPOAHbIM CIBMTOM, YTO HMHTEPIpPETUPYETCS
KaK 3MU304 KpPaTKOBPEMEHHOTO MOXOXOAAaHUA B Xojle
OAE?2. OnHako B u3yyeHHoM paspese BHyTpU CI ycra-
HOBJIEH, HA00OPOT, A0BOJLHO PE3KMii HEraTUBHbBIH WHUGT
830 (okono 2,5%0), 4TO ONXKHO OTBEYATH 3HAYUTENBHO-
My MOTEIJIEHUIO UJKU/W pacnpecHeHHUIo Gaccerina. TeM
He MEHee COCTaR HAHOMNAHKTOHHbIX KOMILIEKCOB HE MO-
3BOJISIET MPEANOJOXHUTb HY TOIO HU APYTOro, MOCKOJbKY
fIOMMMO PACNpPOCTPAHEHUS X0J0AHOBOAHbBIX (GOPM acco-
LMaLMs XapaKTepu3yeTcsi NyCTb HEBLICOKOMW 00LIel Ync-
JIEHHOCTbIO, HO B€CbMAa BBICOKMM pa3HooOpasueM (>25
BMIOB), YTO MAJIOBEPOSAITHO AaXe NPU HE3HAYUTENbHOM
NOHMXEHHUHN CONEHOCTH."

XapaKTepucmxa OpPraHH4YeCKoro BeulecTsa

Opranunyeckoe BeluectBo (OB) npucyrcTayet B pas-
nvyHoit dopMe. B npospauHbix wiaMgax oOpa3loB U3
YIA€POAMCTBIX OTNOXEHNI BUAHO, YTO npeobnagaeT Gec-
cTpykTypHoe OB, cooTBeTcTBylOLIEE KOMNOATbIMHUTY
(no knaccudukauunu (Mmuadypr, 1991)). OB 06biuHO 06-
pa3yeT TOHKHE CIOMKH, YIIOLEHHBIE TMH30YKH INMHOMH
OT COTbIX 0N1€# 10 HECKOIbKHUX MUJLTUMETPOB, pacnoa-
rajpliyecs napanieibHo HanaactoBaHuio (puc. 3). Has
6ecctpyktypHoro OB xapaktepHa Oypas okpacka pas-
JIMYHLIX OTTEHKOB. PocT KOHUEHTpauuit CDPI_ Koppeavpyet
C YBEJIMUEHHEM pa3Mepa KOJU10aJIbITMHUTOBbIX CTYCTKOB.

[ns Hanbosnee BbICOKOYTNEPOAUCTbIX PA3HOBHMAHOCTEMH
OTJIOXKEHMH XapaKTepHbl KPyNHbIA pa3Mep KOJAJ0aibru-
HUTOBBIX BbIAEJIEHHWIA U UX MHOroOYUcCIeHHOCTb. B yrne-
PONMUCTBIX OTIOXEHHUAX NPUCYTCTBYET TakKXe NpPUMECH
MeNKoro agetrputa HazemHoro OB B Buie uYepHbIX Wau
TEMHO-0YpbIX 0OpbIBKOB PACTUTENbHbIX TKaHel. B noacTu-
JIAIOLMX W NEPEKPLIBAIOLIMX YIIEPOAMCTbIA TOPU3OHT
omnoxeHusax OB HaxoauTes, Kak NpaBuao, B TOHKOAMC-
NMepCHOM COCTOSIHMM; KoiMyecTBO OB 00bI4HO M3MepSET-
CSl JECATLIMU JOJSIMW TMPOLIEHTA WJIK OTCYTCTBYET BOBCE.
HecMoTpss Ha He3HauMTENbHOE KOJMYECTBO MPUMECH
TOHKOrO pacTUTENbHOIO AETPUTA B U3BECTHSKAX, TO 00-
CTOSITENbCTBO, YTO OB MOPCKHX OPraHUM3MOB B HUX NOYTH
HE COXPaHMWJIO0Ch (OYEBKMIHO, B PE3YJIbTATE JUAreHeTHYEe-
CKOW mecTpykuuu), nenaet OB HajzeMHoOro tuna aoMu-
HUPYIOLLMM, a 3TO B 3HAaYMTEIbHOW Mepe U onpeaessicT
€ro MUPOJUTUUYECKHE NOKA3aTeNH.

B ta6n. | npuBeaeHbl AaHHBIE NTUPOJIUTHUECKHX MC-
caenosanuii OB. Onu noxasbiBaloT, uTo OB, Hakonus-
1teecs BO BpeMsi CoObITHSA “BoHapennun”, otauuaeTcs oT
OB npeauiecTBOBaBLLEro0 U NOCAEAYIOLLEro 3TANOB OCal-
KOHAKOMIeHUs. B oTnoxeHusax, oOpa3oBaBlUKXCs 10 U
nocie yraiepoaucToro ropu3oHTa, BEAMUNHA BOAOPOIHO-
ro vMHAEKCa B NnolasisiiouweM OONbLIMHCTBE 00pa3LoB
meHee 200 mr YB/r TOC u 1oJ1bK0 B IBYX Haubosee 06o-
rauieHHbIX OB cnosix oH 6onbwe (248 n 346). Takum 06-
pa3oM, KEPOreH BO BMELWIAIOLLEH TOILE OTHOCUTCH KO 11
n 111 Tunam. B caMux yrnepoancTbix NOPOAAX 3HAYEHUS
BOLOPOAHOI0 MHAEKCA KOJAEONIOTCH NPEUMYLLECTBEHHO B
uutepsane 500—700, coorBetrcTBys KeporeHy | u 1l Tu-
MOB; TOJIbKO B 0AHOM oOpa3tie (324-cB) ¢ HU3KUM coaep-
xanvem C_ senanunna HI onyckaercsa no 131 (keporeH
11 Tnna). "[PaKue 3Hauenuns HI MoryT cuaetenbctBoBath
O TOM, YTO BO BpeMsl HAKOIMJEHHWS YIJePOAUCTbIX Ocal-
KOB B HUX CYLLECTBEHHO YBEJIMUMIACH 1051 DacceiiHOBO-
ro OB no cpaBHeHU10 ¢ NOCTYNAaBLINM C CYLIW, TOFIA KaK
B CMEXHbIX OTMOXeHMsix aons HazemHoro OB 6buia
ocHoBHoit (JlonatuH, Emen, 1987). Mayuenue mauepara
OB nokazano, 4yTo OH LIENMKOM MpPEeACTABAeH CBOEMH
amopdHoii popMoit, No-BUAMMOMY, 00pa3oBaBUICHCS U3
BOZOPOC/JEBOI Maccbl; OpPraHMKOCTEHHbIH duTONNaH-
KToH B CI' He coxpanuncs (I"H. AnekcaHaposa, ycTHoe
coobiueHue). Yuutbibas coctaB OB B yrnepoaucTom nia-
CTe, €ro ClefyeT pacCMaTPUBATL Kak canporienesoe. Bos-
pactaHue poau HacceitHosoro OB, oueBuaHo, GbLIO CBAA-
3aHO C YBEJIMYEHUEM NPOAYKTMBHOCTH (UTOMACCHI M
6aKTEpUONIAHKTOHA, 00YCNIOBAEHHBIM AOMOAHUTENLHBIM
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NOCTyIIEHHEM B OacceH OHOQUIbHBIX 3JIEMEHTOB B
XOLE TpaHCrpeccuu, Ha (OHE KOTOPOM HaKaruiMBaIMCh

YIJIepOAMCTbIE OCAAKH (FaBpundB, 1994; laBpunos, Ko-
naesud, 1996; laspunos, LLlep6ununua, 2004).

Tab6anua |
Pe3yasTaTsl nHPOAH3a OPraHHYECKOro BEECTBA
P Ne 06p. T_,°C S,, MrYB/r S,,mrYB/r TOC,s %ot | HI,mMr¥YB/r
x nopoabi nopoabl nopoabl TOC
331b 435 0,13 0,014 92
331 431 0,05 0,57 0,4 142
330 429 0,18 8,8 2,54 346
329b 426 0,01 0,15 0,23 65
1l 328e 434 0,03 1,31 0,74 177
328d 430 0,01 0,48 0.7 68
328¢c 431 0,03 2,98 1,68 177
328b 430 0,02 1,7 1,12 151
328 a 430 0,89 0,48 185
327 415 0,32 53,9 7,76 694
326 415 0,53 68,93 12,16 517
325 422 1,26 35,43 7,08 500
324-2 426 0,11 0,84 0,64 131
' 324-1 412 0,57 40,41 7,66 527
323 429 0,07 10,16 2,66 381
322 415 0,23 41,36 7,63 542
321 420 0,26 12.06 2,6 463
445 429 0,04 5,98 2,41 248
: 443 429 0,03 0,39 0.3 130
Ipumeuanue. Mauxu: 11 — yrnepoaunctoie otnoxenns, | u 111 — noactunarowme M NepeKpbIBAIOWIHE OTAOKEHMA. T — TemmepaTypbl MaK-

CHMALHOTO U3BMEYEH U YTIEBOAOPOIHLIX COENMHEHHI B MPOUIECCE HAarpeBaHWa 06pa3LtoB B MHEPTHOH aTMocdepe, S, — colepxanue B nopoae
ouTyMouaa, S, — HedTAHON MOTEHUMAN KepOreHa, COXPAHWBLUMIACA K MOMEHTY aHanu3a obpa3ua. TOC — obinee coaepxaHHUe OpPraHNIecKoro

yraeposa B nopoze, HI — Bonoponubiit uuaekc.

M3oTonbl yriepoaa v KNCJI0poaa B BEpXHeCEHOMAHCKHX
OTIOKEHHMAX pa3pe3a AliMaku

Bo MHorux pailoHax MHUpa B OTJIOXEHUAX COObITUSA
“boHapensin” HabnoaaeTCA NOJOXHUTENbHAS aHOMATUS
8""C no CpaBHEHMI0 C BMEWAWLHUMH OTNOXKEHHUAMH
(Schlanger, Arthur, 1987; Tsikos et al., 2004). B u3yyeH-
HOM pa3pede AMaky HaMH TakKxXe MPOBENEHO U3yyeHUe
NnoBedeHHWsi U30TONOB YIJIepoaa M KMcaopoia B Nopoaax
(BanoBbie Npobbl) 3TOro ropru3oHTa. QnpeaeneHus: MPoBO-
IWINCH B 1aDOPaTOpUM re0OXMMHUU M30TONOB U FEOXPOHO-
soruu Teonormyeckoro uHctutyta PAH (MaccnektpoMeTp
DELTA V Advantage). Kak BUZHO 13 puC. 4, KapTMHA U3-
mMeHenus 3HaveHni 8*C u 8O 10B0ONBHO JAKOHOMEPHA.
B noacrvnarowux CI' otnoxenusx sejudnHa 8*C papbu-
pyet ot 2,7 no 4,2%o, NpU 3TOM HaAMeYaeTcs TEHAEHUHUS
K YBEJIMUEHUIO 3HAYEHUI B HEMOCPEACTBEHHO NOACTHUIA-
wuieM CI cnoe (4,2%o0). Mepexon x CI' conpoBoxnaercs
poctom &'*C Gonee ueM Ha 2%o. Ho BHYTPU niacrta 3Tu
3HaYeHUA MEHAIOTCA: MAKCUMasibHbie 3HaueHua 6'°C Ha-
ononartress 8 HUxHed (5,1—5,2%0) M BepxHeil (5—
5,6 %o0) 4yacTax ropu3oHTa, B TO BPEMSA KAaK B cpeaHeil

4acTy NpeodaanaroT 3Ha4YeHNs: B MHTepBane 4,4—4,8%o.
Haa CT 3Hauerus 83C nocCTerneHHO CHUXAXTCH W A0-
CTUTalOT MUHUMATbHbIX BENTMUYMH B HU34aX TYPOHA.

OTMeTUM, 4TO B pa3pese Akcynepe KpbiMa ycTaHOB-
neHa noxoxas kaptvHa (Fisher, et al., 2005). 3necb Ha-
6monaetca ypeanyenue 8'*C ot 2,7%o0 B NOACTUNAIOLLNX
OTNOXEHHUAX 00 nHMKa B 3,9%0 B HuxHel yvactu CIL.
B cpenHeit ero yactu npeo0aanalOT 3HAYEHUS! OKOJO
3,3%o0, a B BEepXy NMPOUCXOIUT yBeaudeHue 10 4,3%o. 3a-
T€M 3HAYEHWS MOCTENEHHO YMEHBLINAIOTCA U B HUXHEM
TYPOHE NnanaatoT a0 2,9%o.

3HaueHusn 3'%0 B paspese ARMaKM TAKXKE 3AKOHOMEPHO
meHsotesl. B noacrunatowimx CI oTnoxeHUAX MOXHO
BbIAE/IUTb 1BA HHTEPBANA: BEPXHAA YACTb MAYKH U3BECT-
HIKOB XapakTepu3yercd BequunHamu 80 ot —4 no
—5%o0, a B cnoe, HenocpeacTreHHo noactuatoinem Cr
oT —2,6 10 —3,8%0, T.e. HaBNIOAAETCH HEKOTOPOE YTSXKE-
Jenue 3HayeHuit 8'*0. B camom ocHoBannyn CTI' npowc-
XOAUT pe3Koe najeHue BeJUYMHBI 0'*0, aHaTOrMuHbINA
MUK NpUypoueH M K BepxHel yactu CI, B TO BpeMst Kax B
cepefiiHe MJjacTa npociexuBaeTtcss pocT 80 noyTH Ha
2%0. Boiilie CI, kak BUAHO U3 pUcC. 4, HU3KUE 3HAYEHUS
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(1p1 HEKOTOPBIX BApHALIMSX) MPUCYLUM OTIOXKEHHUSM ca-
MbIX BEPXOB CEHOMaHa W TOJIbKO HENOCPEICTBEHHO Y ca-
MO#i TPaHUUbI C TYPOHOM W B €r0 HUXHMX dacTax 650
CYLUECTBEHHO BO3pPACTAET.

TakuM 06pa3oM, HMXHAS rpaHuLa 06€UX N30TOMHbIX
aHOMalluil 6osiee pe3kasi, YeM BEPXHSS.

Buytpu CI nabaioparorcs Bapuaunu B 8°C u 8"0,
OIHAKO IBHOW YCTOMYMBOI KOPPEAALUMN Mexay Koneba-
HHAAIMM COLEPXAHWA H30TOMOB Yrjepona, KUCa0pona,
C . an CaCO, He 0OHAPYXMBAETCH.

"Ha HacTosiuiem 3Tarie McCNenoBaHui Mbi OrpaHUYH-
BAEMCSl KOHCTAaTalUMel CyLLLeCTBOBAHUSI H30TOMHBIX aHO-
Manunit B paspede AHMMaku; 1A UX HALEXHON reHeTUye-
CKOM MHTEeprnpeTauru HEOOXOAMMbI NAHHBIE MO APYTUM
paspe3aM pernoHa, U3y4eHUe KOTOPbIX B HACTOSLIEE Bpe-
Msl NPOBOAMTCS.

XMMHuecKHe 3JIeMeHTB! B pa3pese AifMakn

B CI' 1 BMewaloiMx OTN0XEHHUSAX BEPXHErO CEHOMA-
Ha ObIJ10 U3YYEeHO pacnpele/eHHe psla XMMHUYECKHX 3ne-
MEHTOB. AHalMTHYEeCKHE pabGoTbl OblM BLINOAHEHBI B
nabopaTopv  XMMHUKO-aHATUTHUYECKUX HCCHEeIOBAHUMA
Teonoruueckoro unctutyta PAH. Onpenenenus C_ v
CO, BbINONHANUCH XMMMYECKM Ha amnapaTte KHorna-
IDpeaeHuyca, OCTaNbHBIX 3JIEMEHTOB Ha peHTreHdayo-
pecueHTHOM crnekTpoMeTpe S4 Pioner.

B Taba. 2 npubBeneHbl JAHHblE XMUMUYECKHX aHANU30B.
Jlns BbISABNEHUA AMHAMUKW U3MEHEHUA KOHUEHTpauMui
XMMHYECKHX 3IEMEHTOB B U3YUEHHbIX OTAOXEHHUSAX HAMU
NOACUHUTAHbI CPElHEE COAEPXKAHHUE INEMEHTOB KaK A
nopos CI, Tak ¥ A1 NOACTUIAIOWKX U NEPEKPbIBAIOLLIKX
OTJIOXEHUIA.

Kak Buaum, conepxanvne C B Mopoaax CyLIeCTBEH-
HO BApPbUpYET: €CAU BO BMELIAIOUIMX OTIOXEHUAX B
60JbLLIMHCTBE 00PA3LI0B OPraHUUECKOro yriaepoaa MeHee
0,1%, v anuib B oTOEAbHbIX Npobax ero 0,25—0,5% (Ho
He 6onee 1%), To B TemHo-cepbix noponax CI' B HeKoTo-
pbix Npobax Bo3pactaet A0 §% W Gonee. INpruyem BHYTPH
yraepoaucToro niacta conepxanue C_ —3aMeTHO MeHs-
erca — ot 0,68 no 8,30%. HabGnonaerca TeHaeHuus
K yBenn4eHunio konuuecta C_ OT HUXHe yacTu riacra
K BepxHe#'.

UrpaowMii OCHOBHYK MOpPOACOOPA3YIOLLYI0 PpoOJb
CaCO, B pa3pese pacrnpenesieTcs BrojHe 3aKOHOMEPHO.
Ecan B noactunawoweil CI nauke u3BecTHSKOB Kapbo-
HaTHOCTb cocTannsieT okono 80%, To B HUXHe# yactu CT
onyckaetcs 10 ~65%, a B BepxHei no ~50%. [lepexon
K NEPEKPLIBAIOILUUM OTIOXEHHUSM CONPOBOXIAETCH POC-
Tom coaepxanuna CaCO, no 63 n nanee no 77%. MoxHo
BMAETb, YTO BO3BPAT KapGOHATHOCTH K YPOBHIO, NMpel-
wectBobaBleMy obpasoBanuio CI, npoucxoaun 6onee
MJI4BHO MO CPAaBHEHUIO C MMOBEACHUEM C . Takum obpa-
30M, C . 1 CaCO, Benyrt cebsa B 3TOM yacTH paspesa Mo-
JAPHO: pocT COJle)KdHMFI OB conpoBoXxaaeTcs yMeHb-
IIeHHWeM KapOOHATHOCTH MOpPO.

' CoaepxaHve C..
Hus C

opt

XapakTep U 00ycnoBaeHbl Pa3IUYUIMH B aHANUTHYECKUX MeToaax (TMH36ypr, 1991; MeToab n3yueHus ocanouHsIx....

M3 Bcex MPOAaHANWU3MPOBAHHBIX 3JIEMEHTOB TOJILKO
Mn Benet cebs cxonno ¢ CaCO, — B CI' HaGnionaerca
YMEHBbILIEHHE er0 KOHLUEHTPpaLuii.

Monapastoliee 60JbILIMHCTBO APYTUX 3JEMEHTOB 110-
Ka3bIBAET YBENUUYEHWE KOHLIEHTPALMIA B YIIEPOAMCTbIX
OTJIOXEHUAX, OMHAKO CTENEeHb POCTa KOHLEHTPALUUWM pa3-
HbIX 2JIEMEHTOB Obl1a CYLLECTBEHHO PA3IMYHOIA.

OOHUM U3 3eMEHTOB, COJEPXaHUE KOTOPOro pe3ko
BO3pacTaeT B OTIOXKEHHMAX, CBA3AHHBIX C cOObITHEM “bo-
Hapeinu”, sasngetca Ba, oTyeTnnBO pearnpylowmin Ha
HM3MEHEHME peXUMa ceaMMeHTauuu U HakonneHue OB.
Ecan B noacrunapowmx CI' oT/IoXeHUAX €ro cpeaHee
conepxaHue coctabiasgeT okono 400 MKr/r, To B HUXHeH
yactu CI" oHo Bo3pacTaeT 00 3700, a B ero BepxHei yac-
™M — noutu a0 6000 MKr/T, T.e. 6ojee 4YeM Ha NOPSLOK.
NHTepecHO OTMETHUTb, YTO €CIM B OTJIOXEHUSX, Nepe-
kpoiBatowmnx CI conepxanue C_ pe3Ko nanaet (Ha no-
PAA0K), TO KonnyecTBo Ba )’MeHbUJdeTCﬂ B HUX JIMLUb He-
MHOTMM 0GoJsiee yem B 2 paza (~2500 MKr/r), U TOJbKO
B BblllE/IEXKALLECH NaYyKe nanaeT 10 YPOBHA, NPEALIECTBO-
BaBliero HakomnneHuto ocaakos CI (~ 350 mkr/r).

[Mosenenuto Ba B ocanoyHom npotecce B pabotax no-
CAENHUX AECATUNETUI yaeNseTcsl 0c0b0e BHYMAHWE nocne
Toro, kak E. Tonn6epr u I Appenuyc (Goldberg, Arrhenius,
1958) Ha ocHOBe M3yuyeHHsI IKBATOPUAIbLHBIX Nenaruye-
CK1x 0caaxoB TUXOro okeaHa BbICKa3alu NMPEAnoNoXeHne
0 BO3MOXHOCTH MCNOABL30BaHUS Ba wns olieHKu Ono-
NPOAYKTUBHOCTU. DTO MPeANojioXeHWe B JajbHellieM
HALLJIO NOATBEPXIAEHHUE B paboTax MHOTMX UCClEL0BaTe-
Nedi, U3yuaBLIMX COBpEMEHHbIe 0caaKH. Tak, B YaCTHOCTH,
Jx. Naiimona ¢ coasTopamu (Dymond at al., 1992) sbi-
ABUJ NMHEHHYIO 3aBUCUMOCTb Mexay Ba u C . BmecTe
c TEM WUHOrIAa OTMEYAETCs OTCYTCTBUE KOppeJlﬂLlMM Ba u

(Kasten et al., 2001), yTo cBsA3LIBAETCA C OKUCIIEHH-
em OB B 0cajfikax, CONPOBOXIABIIMMCSH YMEHbLIEHUEM
conepxkanust C TpPU COXPHAIOLLNXCS OCTATOUHO Bbl-
COKMNX KOHLlCHTpaLIMﬂX b6apusa. BrnojHe BO3MOXHO, 4TO
B paspe3e AMakH B OTJ0XeHUsX, nepekpbiBatonx CI,
nepsoHavanbHoe conepxatne C GbI10 Bbile, HO B M0-
cAenyolleM YMEeHbLIUAOCh BCAEACTBHE €ro OKWCIeHUs,;
B camoMm xe CI, 6oaee NMUHUCTOM U MEHEE NOPUCTOM,
NOCTyMJieH1e B OCAIKU KUCI0poda Oblo 3aTPYAHEHO M
3TO He MPUBEJIO K 3aMETHOMY yMeHbLueHuIo C .

OTYeTNINBO MOJOXHTENLHYIO KOPPENsSUMIO C NoBeLe-
HueMm C_ M J0CTaTOYHO BbICOKYIO CTEMCHb KOHLEHTPA-
UMW B YIJIEPOOMCTbIX MOPOJAX MOKAa3blBAIOT TaAKHUE e-
MeHTbl, Kak V, Ni, Cu, Zn, Mo, Se, S. Ta xe TeHaeHUMs,
HO BbipaXeHHaa ropasao ciabee, xapaktepHa aas Fe, P,
Co, Cr, Rb, Sr. B HauMeHbLUE#H CTENeHU pearupoBaau Ha
H3MeHeHus pexuMa ceanmedtaunn Ti, Pb, As, Ga u Ge.

HabnionaeMad B paspese AMaKu 3aKOHOMEPHAA TEH-
OEHUMS K BO3PACTAHUIO KOHUEHTpaUMHA MHOTHX 3je-
MEHTOB B YIIEPOHAMUCTbIX OTJOXEHMUSIX dHATOTHMUHA HMX
MOBEAEHHUIO B CXOXWUX TOPMU3OHTAX [PYroro Bo3pacTa
(KOposuu, Ketpuc, 1988, 1994). BmecTe ¢ TeM oOpaluaer
Ha ceGs BHUMaHUE TO, YTO CTENEHb KOHUEHTPALMUH e~

B Ta6n. 2 u TOC (Total organic carbon) B Ta61. | HECKONBKO PA3TMUAETCA MO AOCOMIOTHBIM 3HAUEHHUSIM (LMDPbI CoaEpXKa-
HUXE), XOTA U NOKA3bIBACT OAWHAKOBbIE TPEHAbI U3MEHEHHA coaepxaHusa OB B padpede. DTH pacxoXACHNA MMEIOT CHCTEMATHIECKUIA

1957).
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MEHTOB B 3TOM pa3pe3€ He CTOMb YX Beaunka. Hanpumep,
B MOFPaHUYHOM [AIECOUEH/IOLUEHOBOM YIJIEPOAUCTOM
njiacTe npu cxoxem odoraieHuu nopoa OB KoHUeHTpa-
uMu 31emMeHToB (V, Mo, Cr 1 Ap.) No CpaBHEHUIO C BMe-
LAOLLKMH OTJIOKEHUSIMU BO3PACTAIOT Ha NOPSAIOK U 60-
nee (laspunos, lepoununa, 2004). B 3ToM oTHOLLIEHWH
MpEXIE BCEro CyllecTBEHHO moBeaeHWe Mo u Se. DTt
2JeMEHTbI (KaK U HEKOTOpbIe APYrHe) YyTKO pearupyroT
Ha NOAABJEHHE B BOJOEMax aHOKCHYECKUX OOCTAaHOBOK.
B ycnoBuax cepoBoaoOpoOaHOro 3apaXXeHHUsi HaIJOHHBIX
BO/JlL OHW OOpa3yIoT HEPaCTBOPUMbIE CYNb(UIHBIE COEIN-
HEHUA M OMYCKAIOTCH Ha IHO HApANly C IPYTMM OCaJ04YHbIM
MaTepHaloM, YTO NPUBOJNT K CYLLECTBEHHOMY yBeInye-
HUIO UX cogepxaHusi B ocaakax. OnHaKo HECMOTpPs Ha TO
YTO OTHOCHUTENbHAsA KOHLIEHTPAUMA 3TUX 3eMeHTOB B CI
BIIOJIHE OTYET/NMBAsA, aOCONIOTHBIE BEIWYUHBI UX COIEP-
JKaAHWUSI CPABHUTEIbHO HeBeNUKHM (10 8—10 MKr/T), 4yTo HE
NO3BOJISIET YBEPEHHO CBA3LIBATh POCT UX KOHLIEHTpaUKid
C NOSIBJEHUEM aHOKCHAHBIX OOCTAHOBOK B HAAJAOHHbBIX
BOJax 3TOW yacTu OacceiiHa B AOCTAaTOMHO OLYTHUMbIX

macwitabax. Jisi cpaBHEHUs OTMETUM, 4TO, NO HMelo-
lMMCA y Hac JaHHbIM, Ha 3anagHoM Kaska3se (pa3pe3
JlazapeBckoe) B OTNOXeHUsiX cobbiTHs “BoRnapennun”
KOHUEeHTpauuu Mo nocturator BeJMuuH B 90— 100 mMkr/r
(T.€. Ha NOpPANOK MNpPEBbLIWAIOT KOHUEHTPALIMHK 3JIEMEHTA
B pa3pe3e AHMakH1) U COOTBETCTBEHHO MMEIOTCSI OCHOBAHUA
npeanonaraTsh pa3BUTHE 30€Cb aHOKCUU B MOPCKHUX BOJaX.

[0BOILHO MHOTOYUCAEHHbBIE Cy/bUaHblE (TUPHTO-
Bble) cTskeHuss B CI' cBMIETENbCTBYIOT O CYLLUECTBOBA-
HUMN B ocankax CI BoccTaHOBHTENbHBIX 06cTaHOBOK. T1o
BCEH BUIMMOCTH, C aKTUBHBIM CyJibpruaoobpa3oBaHHeM
B OCAalKaxX CBA3aH 3aMETHbIH POCT B HUX KOJIMYECTBA CEpbI.
BMecTe ¢ TeM Heslb3s UCKH04YaTh BO3MOXHOCTH BXOXIAEHUS
4acTU cepbl B COCTAaB CEPAOPraHUYECKMX COedUHEHUIl.
B uyactHocTH, B 06pasuax 326-1 1 -2 rpy 3aMeTHOM po-
CTe COlepXaHUsl Cepb! OJHOBPEMEHHOIO pOCTA COAEPXKa-
HHSA Xejesza He HabnlomaeTcs, T.e. cepa 34eChb HE BXOAUT
B COCTaB NUPHTA.

[TeTporpaduueckue 1aHHbIE CBUAETENLCTBYIOT 00 OT-
CYTCTBUM B TEPPHUIeHHONH NpuMecH 00A0MOYHBbIX doc-

Conep)uanne XHMHYECKHX 3]1€MEHTOB B OTI0XKEHHAX NEPEeXOI10H 30HbI

ITavkn Ne obp. Conr CaCoO, Fe Mn Ti P S v Cr Co
334-2 0,26 76,84 0,59 0,033 0,067 0,05 <0,1 23 22 2.2

334-1 0,24 51,64 1,28 0,024 0,15 0,07 <0,1 52 19 7.5

333-2 <0,1 88,08 0,40 0,035 0,043 0,03 <0,1 8,6 10 <1

333-1 <0,1 78,20 0,74 0,035 0,093 0,08 <0,1 33 26 33

332-3 <0,1 88,30 0,39 0,038 0,042 0,04 <0,1 10 16 <]

332-1 <0,1 79,00 0,60 0.016 0,066 0,04 <0,1 35 39 6.4

1 331-2 0,14 77,41 0,67 0,021 0,076 0,05 <0,1 35 23 1,3
331-1 0,27 50,96 1,35 0,01t 0,15 0,04 0,12 76 46 6.6

330-1 0,74 67,42 0,92 0,011 0,082 0,04 0,25 64 59 5.6

329-1 0,19 82,97 0,65 0,019 0,051 0,02 0,10 33 . 16 28

329-1 0.23 61,06 0,29 0,010 0,014 0,01 0,14 24 13 4,4

328-3 0,14 62,65 0,64 0,011 0,078 0,06 0,15 56 19 25

328 0,37 51,98 1,05 0,010 0,14 0,09 0,24 81 35 3,8

CpeaHee 0,29 70,50 0,74 0,021t 0,081 0,048 0,17 41 26 42

327-2 2,69 53,69 1,57 0,0085 0,13 0,08 0,45 240 75 7,0

327-1 7,30 46,88 2,91 0,0077 0,12 0,28 0.89 41Q 51 14

326-2 8,30 58,34 1,61 0,0077 0,067 0,39 1.46 150 46 11

326-1 6,00 45,17 1,36 0,0071 0,12 0,12 4,47 210 67 8.4

325 4,20 50.05 1,27 0,0093 0,11 0,11 0,74 110 67 12

I 324-2 0,68 59,25 1,06 0,011 0,099 0,18 0.29 130 33 6,5
324-1 3,40 62,31 1,83 0,010 0,079 0,23 1,30 130 40 12

323 1,92 48,01 1,66 0,010 0,15 0,12 0,50 130 37 1

322 5,20 70,82 1,73 0,012 0,048 0,13 2,88 74 29 19

3216 3,55 81,38 1.47 0,017 0,025 0,1 0,46 38 13 16

CpenHee 4.32 57,59 1,65 0,010 0,095 0.174 1,34 162 46 1.7

32la <0,1 71,73 0,71 0,020 0,068 0,05 0,12 51 21 4,2

320 <0, 78,09 0,74 0,039 0,067 0.04 <0,1 27 16 4.7

336-1 <0,1 88,53 0,32 0,048 0,037 0,02 <0,1 4,0 14 1,1

336-2 <0,1 49.49 1,88 0.017 0,23 0,32 <0,1 97 68 10

I 33 <0,1 94.66 0,14 0,033 0,023 0.02 <0,1 7.8 11 1,5
338-1 0,24 91,71 0,16 0,029 0,024 0.02 <0.1 8,3 14 <]

338-2 0,94 84,44 0,17 0,023 0.026 0,01 <0,1 7.8 15 2,0

339-1 <0,1 93,07 0,18 0,020 0,026 0,02 <0,1 12 15 1,9

339-2 0,47 87,74 0,39 0,016 0,043 0,04 0,22 32 24 2.7
CpeaHee 0,55 82,16 0,52 0,027 0,060 0,06 0,17 27 22 3.51

Ilpumeyanue. 1—111 — cm. Ta6a. 1. Coaepxanne C,pe CaCO,, Fe, Mn, Ti, P, S — B %, OCTA/IbHbBIE 3NEMEHTBI B MKT/T.
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(haTHBIX MUHEPAIOB, MO3TOMY OCHOBHAs Macca ¢ocdopa
B MOpOIAX CBSA3aHa ¢ OMOreHHbIM MatepuanoM. Bo Bme-
watoumx CI' otnoxeHusx comepxaHue docdopa He-
Beanko ~0,05%, HO B TOM MM HMHOM KOJIMYECTBE €ro
npucytcTBue hUKCHPYETCA NOBCEMECTHO, laxe B TeX 00-
pasuiax, B KOTOpbIX conepxanue C_ HHXe BO3MOXHOCTe#
aHanuTHueckux MeronoB. Takasa KapTuHa oOycnobjieHa
TeM, uto OB B 1MareHe3e OKUCANOCH U B BUAE NMPOAYK-
TOB OKUCJIEHUSI ObLIO 3BAKYWPOBAHO U3 OCalKOB, B TO
BpEMs KaK BXONMBLIMI B €ro cocTaB (hochop B OKUCIU-
TENbHOW 00CTaHOBKE ObLl MAJIONOABHXEH U COXPaHMIICS
B ocankax. B nojb3y TOro, YTo Ha paHHEe# cTaanu avare-
He3a B MoAcTuialowMx u nepekpoisatomnx CI kap6o-
HaTHbIX ocankax OB npucyrcTBOBaIO B GONBILKX KOMU-
YyecTBax, YeM B HACTOALLEE BPEMS, TOBOPUT YEPHbIN LIBET
JHareHeTHYECKUX KPEMHEBBIX KOHKPELIKMA.

B ocankax CI' cutyaums 6bina uHas. Ilpu pocre co-
IepXaHus Copr B CI' noytTy Ha nopsiaOK KOJNMUYECTBO
tdocdopa Bo3pacTaeT B ropa3no MEHbLLIEH CTEMEHH. ITO,
BUAKMMO, CBS3aHO C TEM, YTO B BOCCTAHOBUTENbHBIX 00-

CeHOMaH/TypoH pa3pe3a AiiMaku

CTaHOBKax 4acTb (pocdopa, BLICBOOOXKAASACH B AMAreHe3e
n3 OB, yxonwna (nuddyHaupoBaia) U3 ocaakoB B Haj-
JIOHHYIO BOAY Y BKJIIOYIACb B HOBbIH OMOTEHHBIN LMK,
T.€. MMEJl MECTO PELMKIIMHT 3Toro 3jiemeHta. Cxoxee
¢ docdopomM noBeaeHHe ObLIO M y Mapranua, KOTopbli
B BOCCTAaHOBHUTENbHbIX 06cTaHOBKax ocaakoB CI' obpa3o-
BbIBAJl PACTBOPUMbIE COEAMHEHUS U YAAISICH B HAJIOH-
Hy10 Boay GacceitHa.

O0cyxKIeHne pe3yLTaToB

Pa3pe3 uMeeT 0OLIME YepThbl C OIHOBO3PACTHLIMU Pa3-
pesamu KpbiMa. B oboux chyyasax canponeiuToBRbii
NNacT MoJACTWIAETCA CJIOEM MECHAHO-AJIEBPUTOBbIX W3-
BECTHAKOB (C 3¢pHaMM IMTAyKOHUTA), KOTOPbIH MO OTYET-
JIUBOI rpaHMuUE Hajleraet Ha HUXenexawue “yucroie”
n3BecTHAKM. [lo auTonOrnyecKUM MNpPHU3HAKAM MOXHO
CYIUTh O TOM, YTO BO BpeMsl 0Opa3oBaHUA OTJIOXEHHU I
3TOr0 CJ0SA NPOU3OLUN0 OTHOCHTENBHO KPaTKOBPEMEH-
HOE, HO CYLIECTBEHHOE MaaecH1e YPOBHA MOpPS M OCaaKH
HaKalJIMBAINCh B CPaBHUTEIbHO MEJKOBOAHBIX 00CTa-

Tadbnuua 2

Ni Cu Zn Pb As Se Mo Ga Ge Ba Rb Sr
2.6 9.0 26 21 6,8 <0.5 1,5 5,1 <0,5 160 16 730
14 35 68 14 <1 <0,5 <0,5 7,1 <0,5 250 28 760
<l 8.9 18 18 9,3 <0,5 0,7 4,5 <0,5 170 10 610
49 18 34 20 9,1 <0,5 1.4 59 <0,5 170 24 590
<l 6,9 23 17 13 <0,5 2,1 5.7 <0,5 160 9.1 630
15 50 76 13 7,7 0,5 <0,5 5.4 <0,5 990 16 980
49 24 30 23 7,2 <0,5 0,7 5,2 <0,5 560 18 810
27 89 72 11 9,0 0,6 1,2 7.9 <0.5 2700 43 750
28 110 72 13 14 2,1 2,6 6,3 0.6 3200 22 880
12 39 46 23 14 0.5 2,0 5.1 <0,5 1200 7.0 960
8.2 34 31 11 5,0 1,3 <1 3.7 <0.5 1930 3,5 810
6,3 38 35 21 10 0,9 <] 6.6 0,5 2800 19 800
15 56 62 19 3.0 0,7 <l 7.1 <0,5 3190 27 810
12,5 39.8 46 17,2 9,0 0,9 1,5 5,8 0.6 1345 18,7 778
45 100 240 24 10 4.4 2.8 6,5 0.7 4623 25 890
120 70 190 17 17 5,6 12 5,1 0.7 6408 15 1000
83 47 200 22 15 5.4 8.1 4,5 0,6 4987 i4 1000
69 130 250 14 11 5.0 1.9 6,5 0,8 6730 28 840
54 170 260 19 10 4,8 1.3 7.3 0,7 7130 29 890
21 52 71 21 10 2,0 2,7 7.4 0.5 3930 26 870
65 71 120 23 13 4.8 5,6 5,5 0,6 6320 20 1000
35 78 140 18 <l 2.3 <1 7,1 <0,5 4530 38 770
68 34 70 25 14 1,9 6,4 4.1 <0,5 2180 11 960
60 15 52 19 17 1,9 4.4 39 <0.5 1630 4.6 1100
62 77 159 20,2 13 3.81 5,0 5.8 0.7 4847 21,1 932
9,1 20 39 16 9,1 <0,5 1.2 5,2 <0,5 170 20 730
10 11 22 14 6,9 <0,5 1.0 5,7 <0,5 117 22 610
1.2 5.5 12 19 8,0 <0.5 0.7 43 <0,5 72 9.1 690
24 37 78 20 <] <0,5 <0.,5 9,5 <0.5 1200 55 710
1.5 39 15 21 13 <0,5 1,1 4,2 <0,5 180 34 780
1.2 5.6 14 22 14 <0,5 1.9 4.6 <0,5 220 43 780
34 7.5 17 22 14 <0,5 1,7 44 <0,5 270 3.6 840
28 8.2 7.0 23 12 <0,5 1,6 43 <0.5 340 3.9 920
16 34 64 23 12 <0,5 1,6 5.1 <0.5 980 9.5 1000
7.7 15 30 20 1.1 <0,5 1.4 5,3 <0,5 394 15 784
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HoBKax. CMeHMBLIAs 3Tan HU3KOro CTOSIHUS YPOBHS
MODSA TPaHCIpeccHs 0OycloBUIA TOCTYIJIEHUE B BOJOEM
3HAYMTEJIbHbIX KONHUeCTB OUOPUIbHBIX IJEMEHTOB, YTO
MpKBEJO K BCMbILIKE OHONPOAYKTUBHOCTH OPraHMKO-
CTEHHOTO PUTO- U 6AKTEPUOIIAHKTOHA M HAKOMJEHHIO
ob6oraweHHbix OB otioxenuii (lfaspunos, 1994; laBpu-
nos, Konaesuu, 1996; Taspunos, Lllepounuxa, 2004).
[Tpuuem 3TH GAYKTYyalilM¥ YPOBHS MOpS, 00YCIOBUBLLNE
pPErpeccHio M TPAHCTPECCHIO, OyayYH CPaBHUTENbHO He-
NpPOAOJIKUTENbHBIMUA, B CBOI OUYEPEAb OCIOXHSIIUCDH
eule 6onee KpaTKOBPEMEHHBIMU KOJIEOAHUAMHU, OYEBMIL-
HO, CBSI3AHHBIMHU C “KOPOTKUMHM™ UMKIAaMH MunaHko-
BUUa. OTH (AYKTYaUUHU, B YaCTHOCTU, NPUBEIHN K oOpa-
30BAHMIO TJ1aCTa M3BECTHSKA C HU3KUM COAEPXaHHEM
C,,. Bryrpu CL.

B KOHLe ceHOMaHa — Hayaje TypoHa BOCTOYHOKAB-
Ka3cKWi HacceiH (nmo kpaiiHeit mepe B npenesax [dare-
cTaHa), BUAMMO, BoOOLIE XapaKTEpPU30BaNCA OTHOCH-
TeJIbHO HeEOONbLWHUMHK rNyOMHaMU. O0 3TOM, B YACTHOCTH,
CBUIETEILCTBYIOT HAXOAKH YCTPHLL B CEHOMAHCKHX OTJIO-
xeHusax (maHdble @.I. UlapadyranHosa v ap.), a TaKxKe
HEKOTOpbIE CEAUMEHTOOrHYECKHE NMpU3Haku. OnykTya-
LUMH YPOBHS MOpPS MPUBOAMIN K MOSIBJEHUIO CHUCTEMBI
OCTPOBOB, Ha KOTOPbIX Pa3BUBAJIMCbL KOPbl BbIBETPUBA-
HUSR, YTO CNOCOOCTBOBAIO BbIHOCY B MOpPE KpPEMHE3EMa.
Ero noctynieHue B BOa0OEM 00YCTOBAMBANO INU30AUYE-
CKUH DOCT MNPONYKTUBHOCTH KPEMHEBbIX OPraHW3MOB,
oborawieHHe 0CangkoB OMOreHHbIM KPDEMHE3eMOM U 00-
pa3oBaHHWe KpeMHeBbIX KOHKpeuMid (puc. 4). B paspesax
KpbiMa Takxe Habnaonaercsi oboraiileHe KpeMHE3eMOM
flepexoaHbix OT CEHOMaHa K TYPOHY CJI0€B.

ABTOpbI MHOTHX MyOnaMkauuit, nocesitieHHbIX OAE2,
MbITAIOTCA HAWTU MPUYMHHO-CNAEACTBEHHYIO CBA3b MEXAY
3THUM COObITUEM W aKTMBHU3aLMel ByakaHu3Ma (Kerr, 1998;
Kuroda et al., 2007; Sinton, Duncan, 1997). XoTsa Hallu
MCCMeAOBAHWUA He [OKAa3blBalOT TPSIMOro BO3AENCTBMS
ByJIKaHM3Ma Ha 00pa3oBaHUE TOPHU3OHTA YIIEPOAMUCTbIX
OTJIOXEHMIA, CNedyeT MPU3HATh, YTO B 3aNeraloluei HUXE
nauke M3BECTHAKOB OTMEUEHO HECKOJILKO NpOCioeB GeH-
TOHWUTOB, CBUIETENbCTBYIOLLIUX O MPOABAEHMN JOCTATOU-
HO aKTHBHOTI'O ByJKaHW3Ma B KaBKa3ckoOM pervoHe.

CobbiTie OAE2 TpanyinoHHO OTHOCHTCS K Haubonee
SIDKO BbIPaXEHHbIM P00 bHBIM COOLITUSIM, BO BpEMS
KOTOPbIX Pa3BUBAIMCH AHOKCHUIHbIE 0OCTAHOBKW B Hai-
JMOHHBIX Bogax OacceiHoB (Arthur et al., 1987; Jenkyns,
1980; Schlanger et al., 1987). Hackonbko nojyvyeHHbie
NAaHHBIE COMNACYIOTCH € ITUMH NPEACTABAEHUAMU?

MOXHO C yBEPEHHOCTbIO TOBOPUTb 00 OTYETIMBO
BOCCTAHOBHUTENIbHbIX ycaoBusX B ocagkax CI, Ttak kak
31ech NMPUCYTCTBYIOT AOBOJILHO MHOIQYUCIEHHbIE CY/lb-
(buIHbIE KOHKPELMHU, MPOCHEXUBAETCS TOHKAs CJIOM-
CTOCTb, XOTSi U He Ha Bcex ypoBHsax CI. B nosab3y aHOK-
CUW FOBOPHUT PE3KOE KOJUUYECTBEHHOE COKPALUEHHUE WJIH
MCYE3HOBEHUE B HEKOTODbLIX CNOSIX FOPU30OHTa OEHTOC-
Ho#t dayHbl (hopamuHUdEpPbl M ap.), caeabl 6Guotypba-
UMK NMpUHaLIeXaT B oCHOBHOM Chondrites, KOTOPbIE Bbl-
IeP>XUBAIOT 3TV 00cTaHOBKU. OIHAKO CJIEAYEeT y4UThIBATh
IlaHHble reoxuMuu oTa0xeHui CI, B Y4CTHOCTHU HEBBICO-
Koe conepxaHue Mo, Se » Apyrux 3n1eMeHTOB, AKTUBHO
HAKarJuBaloWHUXCA B ocaakax 6acceiiHOB C MOLLUHbIM
CEepOBOAIOPONHLIM 3apaxeHHeM. HyxXHo Takxe UMeTb B
BUIY TO, 4YTO MIyOMHa No3aHECEHOMAHCKOro Mops Gblia
CPaBHUTEIbHO HEGOJbLLUOMW, a 3TO A0AXKHO ObLIO OrpaHu-
YUBaTb Pa3BUTHE aHOKCUU. [1o3TOMY, MO HauleMy MHe-
HUI0, AHOKCUIHbIE OOCTAHOBKU B HAANOHHbIX BOAAX, BU-
IMMO, CYUIECTBOBAJIH, HO, BO-MNEPBbIX, OXBATbIBAIH
CPaBHHUTENBHO HEOOABLLYIO YACTb CTO0A BO/IbI, BO-BTOPbIX,
aHOKCHUSA Oblia HecTabUAbHOI N ocnadeBaa B NEPHUOLDI
YCUJIEHUSA TUAPOIMHAMHUYECKON AKTHBHOCTH BOAOEMA.
s nonHoii OlIeHKU pa3BUTHUS AHOKCUU B 3TOM OacceliHe
TpeOyeTca npoBecTU Gosee yraybneHHble McCNeaoBaHNUA
reoxumuu OB c uesblo YCTAHOBUTL HaTMUUE UAN OTCYT-
ctBue B oTnoxeHusax CI usopeHuepateHa — Guomapke-
pa 3eaeHo# Bopopocnu Chlorobium, obuTalolel Ha rpa-
HULE OKCHAHbIX U aHOKCHIHbIX OBCTAHOBOK B BOIHOM
tonie (Damste et al., 1993; Moldovan et al., 1985; Repe-
ta et al., 1989; Summons, Powell, 1986, 1987). B nocnen-
Hee BpeMd MOSIBASIIOTCS CBUOETEJLCTBA OTCYTCTRUSA
AHOKCHJHbIX 0OCTAHOBOK B HEKOTOPbIX pailoHAX MUpa B
xone cobbiTust OAE2 (Westermann et al., 2008).

Pabota BbiMmonHeHa npu (rHaAHCOBOI noanepxke
PODU, npoekt Ne 06-05-65282 u [Nporpammbl Ne 15
Ilpesananyma PAH, noanporpamma 1.
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LATE CENOMANIAN ANOXIC EVENT (OAE 2) IN AIMAKI SECTION
OF MOUNTAIN DAGESTAN

Yu.O. Gavrilov, E.A. Shcherbinina, O.V. Golovanova, B.G. Pokrovsky

The Upper Cenomanian-lower Turonian interval (CC10—CC12 nannofossil zones) was studied in
one of the most complete successions of the eastern Caucasus (Aimaki section, Central Dagestan). This
interval includes sediments rich in organic matter (OM) and corresponded to OAE 2. Nannofossil
assemblage of the OM-rich horizon is dominated by euritopic taxon Watznaueria and display short-lived
increase in abundance of cool-water taxa (Eprolithus and Quadrum) and elimination of warm-water
Rhagodiscus. The pyrolysis results show significant increase of basinal planktonogenic OM in OAE 2
sediments relatively background. Positive 8'*C excursions are shown in the OM-rich horizon.

Key words: biostratigraphy, sedimentology, Cenomanian, Turonian, Dagestan, Eastern Caucasus.
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