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ABSTRACT

NORTH 8TAR MOUNTAIN, A RIDGE ALONG THE CONTINENTAL DIVIDE, 18
BITUATED APPROXIMATELY T MILES NORTH OF ALma, COLNRADO, AND WEST OF
Hooster Pass, |7 1e wiTHIN SummiT AND PARK COUNTIES,

NORTH STAR MOUNTAIN WAS DEVELOPED BV (l) ARCHING OF THE PatEOZOIC
BEDIMENTS WHICH DIP NORTHEASTERLY AND REST ON THE PRE-CAMBRIAN GNEISS,
8CHIST, AND GRANITE, (THE LATTER WERE INTRUDED BY SILLS AND DIKES OF
1GNEOUS ORIGIN)AND (2) GLACIAL ENTRENCHMENT TO DEVELOP THE TWO U-SHARED
VALLEYS oF MONTE CR18T0 CREEK ON THE NORTH AND PLATTE RIVER ON THE SOUTH,
LEAVING NORTH B8TAR MOUNTAIN AS A RIDBE. THE SEDIMENTARY SBECTIONS ARE
COMPOSED ESSENTIALLY OF SHALE, LIMESBTONE, AND QUARTZITE. THESE SECTIONS
INCLUDE THE BAWATCH QUARTZITE; MANITOU LIMESTONE] PART:Né QUARTZITE;

THE DYER DOLOMITE, WHICH OOMES UNDER THE CHAFFEE FORMATION; THE LEADVILLE
LIMESTONE WITH A BABAL SAND MEMBER; AND THE WEBER GRIT FORMATION. THEY
DIP NORTHEASTERLY asouT |0 To 30 DEGREES.

THE PRESENT WORKINGS OF THE LING MINE ARE IN PRE-CAMBRIAN GNEISS
AND SCHIST, BUT THE oLD worxkings, (No. | Amb 2 LEVELS) ARE IN SAWATCH
QUARTEI TE FORMATION. THE SULPHIDE ORE OF THE LiNG MINE 18 MINED FOR
GOLD AND SILVER. THE ORE 18 FOUND IN THE MINERALIZED ZONE FiSSURES, IN
VEINS, OR AS REPLACEMENT IN B8CHIST IN MOST CABES. MineraL1zZATION 1N NorTH

STAR MOUNTAIN 18 CONTROLLED BY FRACTURES, BCHISTOSBITY, AND THE BEDDING

PLANEB OF THE ROCKS.

THE BLUE RIVER WATER TUNNEL, WHICH IS DRIVEN THROUGH NORTH STAR MOUNTAIN, IS

OWNED BY THE CITY OF COLORADO SPRINGS. IT CONNECTS PLATTE RIVER WITH MONTE CRISTO

CREEK.



Fig. |. PHOTOGRAPH OF THE NORTH STAR MOUNTAIN AS SFEN
FROM HiGuwaYy 9, souTH oF HoOSIER Pass,

P€ :- PRE~CAMBRIAN ROCKS.
8 {- SEDIMENTARY ROCKS.
X i~ Ling Mine,



INTRODUCTION

FURPOSE AND SCOPE OF INVESTIGATION

THE GENERAL GEOLO3Y F NORTH STAR MOUNTAIN WAS STUDIED TO DETERMINE
THE CONTROWLS OF MINERALIZATION OF THE LING MINE AND THE AREA IN GENERAL,
THE WORK WAS CARRIED OUT ON THE SURFACE AS WELL AS UNDERGROUND AND
incLuoed (1) STRATIGRAPHIC, STRUCTURAL, PETROGRAPHIC 8TUDIES, AND (2) Min=
ERAL BTUDBES. WHICH INCL-UDE THE MAKING OF POLISHED SECTIONS AND THIN
SECTIONS IN THE LASORATYORY,

THE IDENTIFICATION AND AGE CLASS8IFICATION OF THE SEDIMENTARY FORM-
ATIONS WERE MADE B8Y LITHOLOGIC AND STRATIGRAPHIC RELATIONSHIPS, BASED

ON PUBLISHED DATA ON THE SURROUNDING DISTRICTS.
Freen Work

THE FIELD WORK FOR THIB STUDY WAS STARTED IN JuLy, (95|, AND was
COMPLETED B8Y THE FIRST WEEK OF SEPTEMBER OF THE SAME YEAR. U. 8, ForesT
SERVIGE AERIAL PHOTOGRAPHS ON A BCALE OF U INCHES TO | MILE S8ERVED AS A
BASE MAP FOR SURFACE MAPPING] B. O. V. 2U-8l tHrouan B. 0. V., 24-83
INCLUBIVE ARE THE NUMBERS OF THE PHOTOGRAPHS. THESBE WERE FLOWN ON
SerTEMBER 28, 1938,

THE UNDERGROUND MINE MAPS SUPPLIED BY MR, HAaRrry DUNN, MINE OPERATOR,
WERE PREPARED BY MEANS OF A BRUNTON AND TAPE SURVEY ON A SCALE of | INCH
To 50 FeeT. THEY WERE SUPPLEMENTED BY ADDITIONAL MAPS BASED ON SURVEYS
BY THE AUTHOR. THE MAP OF THE BLUE RIVER WATER DIVEREION TUNNEL THROUGH

NORTH 8TAR MOUNTAIN WAS PREPARED BY MEANS OF A BRUNTOM AND TAPE SURVEY



oN A sSCGALE OF | incH To 100 rFeET,

THE ELEVATION oF THE LIng MINE 18 12,915 FEET AT THE SOUTH PORTAL
oF No. 5 LEVEL, AND THERE I3 NO VEGETATION AT THIS ELEVATION. BECAUSE THE
AREA AROUND THE MINE AND ALONG THE RIDGE OF NORTH STAR 18 WELL COVERED
WITH TALUS, SURFACE MAPPING WAS VERY DIFFICULT, ESPECIALLY ON THE WEST=-
ERN SLORPE OF NORTH STAR MOUNTAIN. THE SURFACE MAPPING ARODUND THE MINE
WAS BABED ON THE TYPE OF TALUS WHICH WAS DERIVED FROM THE RESPECTIVE
FORMATIONS. THE EASTERN PORTION OF THE NORTM STAR, LOCATED WITHIN SEDi-
MENTARY ROCKS, 18 FATRLY WELL EXPOSED, AND, AS A RESULT, SURFACE MAPPING
WAS MUCH MORE EXACT. THE AREAL DISTRIBUTION OF THE FORMATIONS THAT

OUTCROP ON THE NORTH STAR 18 REPRESENTED oN GeorLoGic Mar. (PuL. |., POCKET)
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GEOBRAPHY

LOCATION

NORTH BTAR MOUNTAIN 18 A RIDGE RUNNING EAST=WEST LOGATED |MMED—
IATELY WEST OF HOOSIER Pass., THE COMTINENTAL DiIVIDE RUNB THROUGH THE
CREST OF THE RIDGE, WMICH SEPARATES BummiT COUNTY AND PARk CounTYy OFfF
CoLoraDG., THE NORTHERN SLOPE LIES IN SuMviT COUNTY:, THE SOUTHERN SLOPE
LIES iN Park COunTY. THE RIDGE 18 BETWEEN MONTE CRisTo CREEK ON THE NORTH
AND SouTH PLATTE RIVER ON THE SOUTH. IT 18 7 MILES NORTH OF ALMA, COLORADG,
AND T MILES SOUTH OF BRECKENRIDGE, COLORADO. FiG. 2 SBHOWS THE LOCATION

OF THE AREA STUDIED.

AccessiBiLiTy
——

Srate HiGHWAY §, A GRAVEL ROAD FROM ALMA TO BRECKENRIDGE, GOES OVER
HOOSIER PASS; FROM THE PA3SS A DIRT ROAD TO THE WEST AL‘VONG THE RIDGE
LEADS TO THE LiING MingE. THIS8 BRANCH ROAD FROM THE MINE TO HIGHWAY O I8
MAINTAINED BY iR, HARRY DUNN, THE MINE OPERATOR. I|T I8 DIFFICULT TO
KEEP THIS RCAD ORPEN AS NUMEROUS LAND AND SNOW SLIDES OCCUR DURING THE

8BNOW SZASON,

CLIMATE AND VEGETATION

THE CLIMATE AT NORTH STAR MOUNTAIN 1B CMARAGTERIZED BY LONG, COLD
WINTERS AND SHORT COOL SUMNMERS, BECAUSE GF THE ELEVATION, PATOHES OF
BNOW CAN BE SCEM THE YEAR AROUND. AFTERNOON SHOWERS AND HAIL STORMS

OCCUR DURING THE SUMMER,



THE roaD FROoM THE LiNg MINE YO HOOSI1ER PASS 18 CLOSED 8BY THE SNOW AS
EARLY As NOVEMBER AND NOT UNTIL THE LAST OF MIDDLE JUNE 18 THE ROAD AGAIN
PASSABLE. THE PERIOD OF ACCESSIBILITY COULD BE LENGTHENED IF A BULLDOZER
WERE AVAILABLE TO CLEAR THE S8NOW,

THE ELEVATION OF THE LING MINE 18 APPROXIMATELY 13,000 FEET. THE
VEGETATION, MOSTLY PINE AND ASPEN RIBES YO aBouT {1,000 FEET, WHICH 18 THE
BrivMBER LINE® On BOTH SIDES OF THE SLOPES OF THE NORTH STAR MOUNTAIN.
ARCTIC WiLLOW FLOURISBHES IN THE VALLEY oF MonTE CrisTo CREEK AND OF 8SOUTH

PLATTE RiIVER,

!OPOGRQPHV

80UTH PLATTE RIVER FLOWS TO THE EAST IN A GLACIATED VALLEY, ON THE
80UTH SIDE OF THE NORTH 8TAR McuUNTAIN. TO THE SOUTH OF THIB VALLEY 18
THE LINCOLN MOUNTAIN, ANOTHER MIGH PEAK OF THE PARK RANGE. ON THE NORTH
S8IDE OF THE NORTH STAR MOUNTAIN, MONTE Crigs70 CREEK FLOWS, APPROXIMATELY
EAST 70 HigHwaY G wWHERE 1T TURNS NORTMWARD., [N THE HEADWATER ARE TWO
LAKER NAMELY, THE UprtrR BLUE LaAkE aND THE Lower BLUE LAKE, WHOSE GRIGIN
1§ PROBABLY DUE TO GLAGIAL BCOURING. FROM BOTH RiVERS NORTH STAR MOUNTAIN
RIBES INTO STEEP CLIFFS UP TO THE CREST, EXGERT ON THE EASTERN PORTION
OF THE RIDGE NEAR HOOSIER PAsS, THE WESTERN SIDE OF NORTH STAR, ALONG
THE RIDGE, 18 VERY SBHARP AND COVERED WITH TALUB. MECHANICAL WEATHERING
I8 TAKING PLACE AT A HIGH RATE., THE ELEVATION OF THE RIVER BED I8 ABOUT
10,000 Feet comparep T §3,000 FEET ALONG THE CREST OF THE DIVIDE. ON
THE EASBTERN FLAMK OF THE NORTH STAR MOUNTAIN i8 A BIG BASIN LIKE AN
AMPHI THEATER, WHICH 18 DUE TO EROSION FOLLOWING GLACIATION., Silver Lake

18 LOCATED WiTHIN THEIS8 BASIN,



Fic. 3. PHOTOGRAPM OF NORTH BTAR MOUNTAIN, LOOKING WEST
FroM HigrHway 9, IN MonTE CrRisTO CREEK, SHOWING
TIMBER LINE,

Fig. . PHOTOGRAPH SHOWING THE VALLEY OF MonTE CRISTO
CrEEK, LEADING TO BLuE LAKE,

8.
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Fige He PHOTOGRAPH TAKEN FROM NORTH STAR MOUNTAIN
SOUTHEAST SHOWING U-~SHAPED VALLEY ALONG THE
PLATTE RIVER TOwWARDS ALvA,

Fic. 6. PHOTOGRAPH OF MOUNT LINCOLN GLAGIAL AMPHI THEATER,
TAKEN pFROM HIGHWAY 9, LOOKING SOUTHWEST.



GEOMORPHOLOGY

NORTH STAR MOUNTAIN 18 A RIDGE RUNNING IN A GENERAL EAST-WEST
DIRECTION, APPROXIMATELY PARALLEL TO MOMTE CRiIsTO CRECK ON THE NORTH
AND TO THE UPPER PART GF J0UTH PLATTE RIVER ON THE SOUTH. |73 CREST,
ESPECIALLY ON THE WEST SIDE OF THE RANGE, IS EXTREMELY NARROW AND
SHARP., |T DROPS OFF COMPARATIVELY STEZPLY AND, IN PLACES, PRECIPIT~
OUSLY; BUT THE EAST SIDE JF THE RIDGE PORME a LONG, GENTLE 8LOPE BEFORE
TURNING STEEPLY TOWARDS MONTE CRIBTO CREEK ON THE NORTH AND THE PLATTE
RIVER ON THE SOUTH. THIS GENTLE SLOPING SECTION I8 COMPOSED OF SED-
IMENTARY ROCKS WHIZH BIP GENTLY TO THE NORTHEAST. THESE ROCKS REST
yroN PRE-CAMBRIAN METAMORPHIC GNE{SS5, SCHIST, AND GRANITE AND FORM
THE FLANK OF AN ANTIGLINE WHICH EXTENDS To LINCOLN MOUNTAIN ON THE
BOUTHEAST, |IN EFFECT THIS AREA REPRESENTS THE EASTERN FLANK OF THE
TeEn MILE ARCH, A PORTION OF THE Park Ranae,

THE EFFECT OF GLACIAL ACTION 18 STRIKINGLY SHOWN IN BOTH MONTE
CristTo CREEK AND SouTH PLATTE RIVER., THE yypicat U-~-8HAPED VALLEY OF
THE SouTtH PLATTE RiIVER 18 sHown IN FiGe. 5. THus NortH 8Tar MounTatN
18 AN EAST-WEST TREND, A REMNANT BETWEEN TWO GLACIATED VALLEYS. Two
PERIODB OF GLAGIATION OCCURRED IN THE PLATTE RIVER., DraINAgGE 18
EXCELLENT SECAUSE OF THE STTEPNI3S OF THE CLIFFS ON BOTH SIDES OF TME

RIDGE.
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GEOLOGY

GENERAL STATEMENT

NORTH 8TAR MOUNTAIN 18 COMPOSED OF UPLIFTED PALEOZOIC BEDIMENTS
WHICH RE3T ON PRE=CAvBRIAN GNEIS3, SCHIST, AND GRANITE. QUARTZ
MONZONITE INTRUSIVES OCCUR AS DIKES IN FRE*CAMBRIAN BASEMENT AND AS DIKES
AND SILLS IN THE SEOIMENTS.

IN ORDEZR OF THEIR IMPORTANCE, A PROBABLE LOW=ANGLE THRUST FAULT IN
THE LOWER MEMBER OF THE CavBRIAN SAWATCH QUARTZITE, AND MINOR FAULTS RELATED
YO THE UPLIFTED BSEDIMENTS COMPRISE THE STRUCTURAL FEATURES OF NORTH STAR
MOUNTAIN, THE NORTHEASTERLY DIPPING SEDIMENTARY BEDS FORMING A FLANK OF
A BROAD ARCHe THE ACCOMPANYING GEOLOGIC MAP (PL. |, IN POCKET) S8HNCWS
THE RELATIOMNSHIP OF THE STRUCTURE TO DIBTRIBUTION OF THE FORMATION IN
A8 MUGCH DETAIL A5 OUTCOROP AND MARP BCALE PERMIT.

THE ORE DEROBITS OF NORTH S8TAR MOUNTAIN HAVE DEVELOPED AS BOTH
FIBSURE AND FRACTURE FILLING AND AS REPLACEMENT BODIES8. MINERALIZING
SGLUTIONS ARE BELIEVED TO HAVE DEPOSITED ORE IN AREAS OF SHATTERING A8
THEY WOIRK THE I~ WAY ALONG THE FRACTURES AND BEDDING PLANES OF THE

SEDIMENTS ANU FRACTURES AND PLANES OF S8CHISTOSITY IN THE BASEMENT ROCK.

SEpIMENTARY ROCKS

THE SEDIMENTARY ROCKS8 OF THE AREA CONSIST OF A GROUP OF QUARTZITE,
SHALE, LIMESTONE, AND DOLOMITE, ALL OF PALEOZOIC AGE. THE SEDIMENTARY

BECTICN WAS STUCIED ON THE EAST SIDE OF THE NORTH S8Tar MoUNTAIN. Fi6. 1.



Fic. S. BROWN SANDY LAYER IN THE LOWER SAWATCH
QUARTZITE MEMBER ON THE SOUTH SIDE OF NORTH
STAR MOUNTAIN.

Fig. 9. THE PEERLESS SHALE MEMBER OF THE SAWATCM
QUARTZITE, SOUTH SIBE CLIFF OF NorTH BTaR
MoUNTA IN.

13.



Fig. 10. BASAL CONGLOMERATE OF BAWATCH QUARTZITE,
80UTH SIDE oF NORTH 8Tar MOUNTAIN,



g

GENERALIZED STRATIGRAPHIC SECTION

AT
NORTH STAR MOUNTAIN

Summit and Park Counties,Coloraodo
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THE GENERALIZED STRATIGRAPHIC COLUMN (PL. 5. 18 BASED ON THE TWO S8TRAT-
IGRAPHIC CROSS SECTIONS (PL. U, IN POCKET), WHICH WERE MEASURED ALONG
THE EAST BIDE OF THE RiDGE.

THE FORMATIONS WERE IDENTIFIED IN THE FIELD BY THE AID OF DESGRIFTION
AND STRATIGRAPHIC SEQUENGCES, AND THE AQE DETERMINATIONS WERE BASED ON
REVIEW OF THE LITERATURE,

No Fosgils HaVE BEEN COLLECTED BY THE wRITER, BUT PROFESBCR J. H.
Jornson (7) HAS COLLEGCTED A FEW FOSSILS FROM THE UPPER MEMBER OF THE

SAWATCH QUARTZITE AND THE WEGBER FORMATION.

QAMBRIAN

SAWATOM QUARTZITE

THE SAWATCH QUARTZITE WAS DEPOSITED UPON A SURFAGE OF PRE-CaAMBRIAN
RQCKS wWHiCit +AD BELEN ERUDED IN GENERAL TO A SMOOTH, FLAT SURFACE. TRE
LOWER FART OF THE FORMATION I8 COMPOSED ENTIRELY OF CRYSTALLINE QUART=
ZITE WHICH KESISTS EROSION AND TENDS TO FORM PROMINENT CLIFF8. THE
UPRER PART {58 COMPOSED OF LIMESTONE AND 8HALE wHiICH ARE EA8S)LY ERODED.
IN BOME FLACES THE LIMESTONE TENDS TO FORM DISTINCT BENCHES, AS SHOWN
In Fiae So

THE BASE OF THE LOWER PART OF THE SAWATOM QUARTZITE 18 A CONGLOMERATE,
6 To 12 IWCHES THIGK, IN WHIGH QUARTZ PEDBLES OF VARIOUS 81ZE, NOT
EXCEELD ING ONE INCH 11l DIAMETER, ARE ENCLOSBED IN A MATRIX OF FINE~GRAINED
WHITE QUARTZITE. THE SAWATCH QUARTZITE GRADES UPWARD INTO SEVERAL FEEY
OF MEDIUM=GRAINED QUARTZITE, THENCE INTO FIRNE=GRAINED WHITE QUARTZBTK.

A LAYER IN THE LOWER WHITE QUARTZITE ZONE HAS A CALCAREOQOUS CEMENT AND ON

WEATHERING ThIS LAYER ASSUMES A BROWHISH, SANDY APPEARANCE, IN somME



16,

PLACES THIS LAYER CONSISTS OF THIN=BEDDEZD FINE-GRAINED QUARTZITE, SANDY
LIMESTONE, AND SOME DENSE LIMESTONE., THIS LAYER 18 OVERLAIN BY FINE-
GRAINED WHITE QUARTZITE WHICH RESEMBLES THE LOWER QUARTZITE.

THE UPPER MEZVBER OF THE SAWATCH QUARTZITE 18 KNOWN AS THE PEERLESS
SHALE MEMBER. JUST AROVE THE UPPER WHITE QUARTZITE OF THE LOWER VMEMBER,
THERE 18 AN EASILY RECOGN|ZED MARKER, A FINE-GRAINED, SLIGHTLY CONGLOM=—
ERATIC LAYER THAT HAS A PURPLISH TO BLACKISH COLOR CAUBED BY WEATHERING.
L.ocatLy THI8 LAYER 18 FERRUGENOUSB. SMALL ANGULAR PEBBLES ARE S8FEN ONLY
ON CLOSE INSPECTION, AND COMMONLY REVEAL GROSS~BEDDING. 17 18 MODERATELY
BILICIFIED IN 8OME PLACES,

ABCVE THIS PURPLISH QUARTZITE THE PEERLESS SHALE MEMBER CONSISTS
OF INTERBEDDED LIMY BEDS, WHICH AREZ SLIGHTLY SAMDY, ORYSTALLINE DOLO~
MITIC LIMESTONE, AND SILICEOUS INDURATED SHALY BEDS. BEDDING PLANES
ARE RATHER CLOSELY SRAGED THROUGHOUT, SETWEEN O AnND 12 INCHES, AND TME
SMALY BEDS ARE FLAGAY. THE COLOR GF THE LIMESTONE, WHERE 1T I8 FRESH
RANGES FROM WHITE TO BROWNIBM IN COLOR. THE BHALE 18 WEATHERED TO GREEN
PLATY FRAGMENTS, BUT ON FRESH SURFACES S8OME ARE LIGHT-COLORED ANMD SOME
ARE DARK.,

Accoroing To Evmons (6) A FEw FOBSILS MAVE BEEN COLLECTED FroM MoNTE
CrieTo CREEK, NORTH oF HOOBIER PA~S. THMEY ARE BPECIES OF TRILOAITES AND
BRACHM10PGOS, PROFESSOR J. He JOHNSON OF THE CoLorApD ScHool or Mines (7)
MAS COLLECTED A FEW FOSSILS FROM THE PEERLESS SHALE MEMBER OF THE BAWATCH

QUARTZITE,

ORboviCIAN

MantTou LimESTONE

THE Mant Tou LIMESTONE CONSISTS OF THIN BEDDED, WHITE TO BLACKISH-

BLUE, CRYSTALLINE poLomiyic W!MESTONE THAT WEATHERS TO LIGHT GREY.



The FORMATION HAS DEVELOPED BILICEOUS RIZICING AND USUALLY BREAKS iNTO
SLAJBY FRAGMEINTS, LOCALLY THE FORMATION 1S5 3LIGHTLY SHALY AT THE TOP.
THE CONTACT BETWEEN THE MANITOU LIMESTONE AND THE PEFRLESS SHALE MEMBER
OF THE BAWATCH QUARTZITE FORMATION I8 DIFFICULT TO LOGCATE. THE ONLY
DIAGNOSTIC FEATURE 18 THE SEILICEOUS BANDS, WHICH ON WEATHERED BURFACES
DEVELORPED A PROMOUNCED RINBING 1N GENERAL PARALLEL TO THE BEDDING. MosT
OF THE RIBS8 ARE LESS THAN ONE-BIXTEENTH OF AN INCH IN WIDTH, BUT IN THE
UPPER PART 1T RANGES UP TO ONE-FOURTH INCH, THE LIMESTONE 18 PREDOMIN=
ANTLY PALE BLUISH=GRAY, BUT SOME BEDS8 ARE WHITE OR QRAY UR HAVE BEEN
WEATHERED TO WHITE. A FEW BEDS GONSiIiST OF MEDIUM=-GRAINED LIMESTONE

AND HAVE DENSE TEXTURE,

DEvonian

CHarFee FOoRMATION

PARTING QUaRTZITE

In GENTRAL THE PARTING QUARTZITE GCONSISTS OF BROWNISH-GREY GRITTY
QUARTZITE, T HAS THE APPEARANGE OF LIMY QUARTZITE OR SANOY LIMESTONE.
iT 1S CONGLOMERATIC AND CROSS BEDDED, AND IN PLACES OCCABIONAL SHALE

PARTINGB.

Dyer DoOLOMITE

THIS FORMATION WAS INCLUDED IN THE BLUE LIMESTONE 8Y EMMONS A8 THE
LOWER LIMESTONE MEMBER., BUT LATER, Benre (2) navzo 17 the Dver potomiTE,
AND DESIGNATED 1T A8 DeEvonitAn IN AgE. T I8 DIFFICULT TO LOCATE THE
CONTACT WiTH THE BASAL SAND MEMBER OF THE OVERLYING LEABVILLE LIMESTONE,

Tue DYER DOLOMITE CONEISTS OF THIN TO MODERATELY THICK, WELL-BEDDED, MOSTLY
DENGE=TEXTURED DOLOMITIC LIMESTONE., THE COLOR 18 CREAMY WHITE TO DARK BLUE.

THE ROCK HAS A VERY SMOOTH APPEARANCE ON A WEATHERED SURFACE. [N A FEW



PLACES 1T HMAS SILICFOUS RIBS SIMILAR To THE MANITOU LIMESTONE, EXCEPT
THAT IT 15 CREAMY WHITE IN GOLNAR. THE BASE 1S TRANSITIOMAL WlTH THE PanT~

ING AUARTZITE,

MisstissiIpPI AN

Leapvitte LiMESTONE

ABOVE THE DYER DOLOMITE MEVBER OF THE CHAFFEE FORMATION IS A SANDY
BED KNOWN AS THE SASAL SAND MEMBER OF THE LEADVILLE LIMESTONE. {v3 THICOK-
HESS 15 ABOUT 5 FTET. T 12 A WHITE, CHERTY-LOOKING SANDSTONE wiTH A
SUGARY TEXTURE. |T 1S MEDIUM TO COARSE=GRAINED, AND ITS GRAINS ARE CEMENTED
BY CALCIUM CARBONATE AND SILICA. N SOME PULACES IT RESEMBLES QUARTZITE
AND IN SOME PLACES GRADES TO A LIMESTONE WITH NUMEROUS iNCLUDED QUARTZ
GRAINS., [T 13 LENTICULAR IN NQUTCROP,

ABOVE THE SAND MEMBER, THE FORMATION CONSISTS OF MASSIVE ANC DNLO-
MITIC LIMESTONE WHOSE TEXTURE 13 DENSE TO VERY FINP~GRAINED. A STRIKING
CHARACTERISTIC 15 THE TENDENCY TOWARDS SHATTERING, CHERT MODULES AND
STOFAKS ARE ComMuvnN. MoaT oF THEM ARE BLACK, SUT A FFY ARE LIGHT COLORED.
ON A WFATHFRED SURFACE THIG MEMRCR 19 EXTREMELY PITTED., THE ROCK 18 USUALLY

DARK BLUE WITH 4ULTERNATE BANDS HAVING SLIGHTLY DIFFERENT COLCRS.

Wear~ FapaTion

THE WEBER FORIATION RESTS UPON THE LEapvitte cimesYoneE., [T 18 SEPARATED
FROM §JT BY AN EROSIONAL UNCONFORMITY. T CONSISTS OF INTERSEDDED MICACEOCUS
QUARTZITE, SANDSTONE, GRIT, ARKOSE, CONGLOMFRATE, SANDY SHALE AND SHALE,
JuST ABCVE THE LEADVILLE LIMESTONE, A BLACK SHALY BED 18 PRESENT AND LOWER
PART CF THE "SBFR 18 G NERALLY 3ZHALY. ARENACEOUS BFDS CONSTITUTE MOST OF

THE FORMATION. I|N GFNERAL, THF FORMATION INCREASES IN COARSENESS OF GRAIN

18,



TOWARDS THE TOP, AND IT8 COLOR RANGES FROM wHITISH TO DARK QRAY. ALMOST
ALL THE BEDS ARE CONGLOMERATIC AND MORE OR LESS ARKOSIC. TME HIGHMLY ARKOSIC
BEDS ARE RATHER FRIABLE ON THE WEATHERED SURFACES, THE CONGLOMERATES ARE
PREDOMENANTLY QUARTZ AND SUBORDINATELY FELDSBPAR WITH OCCASIONAL SCHIST
PEBBLES OR COBOLES, RANGING ONE-FOURTH TO ONE INCH IN DIAMETER.

ACCORDING TO PROFESSOR J. H. Joxnson (7) FossiLs OBTAINED FROM WEBER

FORMAT |ON INCLUDE PLANTS AND ANIMALS. THE PLANTS ARE ALGAE AND LAND PLANTS.

QUA7ERNARY

THE QUATERNARY FORMATIONSG INCLUDE THE GLACIAL MORAINE DEPOSITS AND THE

RECENT DETRITAL FORMATIONS, WHICH ARE POST-GLACIAL,

‘GLACIAL DEPOSITS

THE GLAGCIER wHICH HAD ITB CRIGIN IN THE HEADWATERS OF THE PLATTE RIVER
BASIN MAS LEFT 178 MARK AS EVIDENCE. THE MATERIAL AGCCUMULATED B8Y THE GLA-
CIERS WABS CARRIED SEVERAL MILES BEZLOW MONTGOMERY AND DEROSITED THERE AS
A LATERAL AND TERMINAL MORA|NE. IN THE VALLEY JUST BELOW MONTGOMERY THERK
ARE BOULDERS WHICH SHOW | RREGULAR S8MAPES, TYPIGAL OF GLACIATION, THERE ARE

TYPICAL STRIATIONS ON THE ROCK CARVED iN THE BOTTOM OF THE FPLATTE CANYON,

RECENT OR PO8T-GULACIAL GRAVELS

THIS FORMATION INCLUDES THE DETRITAL MATERIAL WHICH HAS BEEN CARRIED
INTO THE VALLEY AS A RESBULT OF CHEMiGCAL AND MECHANICAL EROSION OF THE SUR-
ROUND ING MOUNTAINS. THIS ALLUVIUM 18 CONFINED TO SMALL AREAS ON EITHER €iDE
OF THE PLATTE, IN THE VALLEY AROUND MONTGOMERY. |T 18 COMPOBED OF AN AGGLO=-
MERATION OF MANY TYPES OF ROCK DEBRIS CARRIED DOWN FROM THE STEEPLY SLOPING

MOUNTAINS WHICH B8URROUND THE RIVER,

ig.
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TaLus
THE WHOLE OF THE WESTERN SIDE OF NORTH STAR MOUNTAIN 18 COVERED WITH
COARSE ANGULAR TALUS DERBRIS ORIGEINATING FROM MECHANICAL WEATHERING OF THE

ROCKS. THERE 18 PRACTICALLY NO VEGETATION ON TALUS COVERED ARCA,

Pre-CamariaN Rocks

THE PRE-CaMBRIAN ROCKS WiTHIN THE AREA ARE THOROUGHLY CRYSTALL-
INE iN TEXTURE, THEY CONSIST OF GNE!SS, GRANITE, AND SCHISTS OF VARIOUS
COMPOS)ITION QRADING INTD EACH OTHER. PEGMATITES AND ASLITE ALBO ARE
ABURNDANT o GNE!SS AND S8THIST MAKE UP A VERY LARGE PART OF THE AREA, THE
TENDENCY TOWARDS BAMDED STRUCTURE 18 PRCNOUNCED IN ALMOST EVERY PART OF
THE AREA, 8UCH BANDED GNEIS8 AND SCHIST MAY HAVE CONTRASTING BANDS PRO-—
DUCED BY ALTERNATING WHITE AND BLACK PARALLEL STREAKS. MORE FREQUENTLY
THE BANDING 1S DUE TO THE SEGREGATION OF THE LIGHT AND DARK COLORED
MINERALS 1IN VARY NG PROPORTIONS. |N CONTRAST TO THE BANDED ROCKS THERE I8
A BRANITE GNEISS THAT CAN BE DISTINGUISHED FROM BHEARED GRANITE, ONLY

WiITH DIFFISULTY,.

GNEL B3

Two TYPES OF GNEIS3ES HAVE BEEN OBSERVED, NAMELY THE BANDED GNE)SBS
AND THE GRaANITE GNEISS, WHICH GRADE INTO EACH OTHER. THE GRANITE GNELSS
18 MED IUM=-GRAINED ROCK, ABOUT THE OGLOR OF LIGHT-COLORED GRANITE., In
HAND BPECIMENS, QUARTZ, FELDSPAR, AND BIOTITE ARE EVIBENT. THE ROCK
SHOWS FAINT PARALLEL ARRANGEMENT OF THE MINERALS., THE BIOTITE IN THE
GRANITE GNEISS DISTINGUIBHES IT FROM THE GRAN{ TE.

M1CROBCOPICALLY, THE ROCK {8 COMPOSED LARGELY OF QUARTZ, MICROCLINE,

PLAGICOCLASE, CHLORITE, AND MUSCOVITE. MICROCLINE, THE MOST ABUNDANT



- *

F1G. 1. PEGMATITE VEINLET INTERSECTING THE BANDED
GNEl8s.,

Fig. 12. FAMLBAND VEIN IN PAULTED »ONE IN PRE-
CAMBRIAN GNEISS AND B8CMIST,



az.

Fia. 3. BANDED GNEISS WITH GLAGIAL S8TRIATION.

Fia. 4. Banogo GNEISS OF THE PRE-CAMBRIAN BASEMENT.
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FELDBRAR, 1S FAIRLY WELL DEVYELGOED AMD OTCURS IN BOTH LARGE ANG SMALL GRAINS.
PLAGINCLACSE 18 NOT ABUNDANT. MUSCOVIYTE OCCURS IN PAITRLY LARGE PLATES, AND

ALTERS TO CRLORITE,

BANDED GNEISS CONSISTS OF BANDS wHiICH MaY RAMGE FROM VERY FINE, ABOUT
OME=EIGHT OF AN INCH YO COMPARATIVELY COARSE. THE COLOR I8 USUALLY GRAY
BECAUSE @F THE MIXTURE OF BIOTITE WiTH QUARTZ AND FELDBPAR. THE BANDING

USUALLY 18 ERgENTIALLY PARALLEL BUT OFTEN IB FOLDED AND CRUMPLED,

ScHisT

THE SCHIST 18 SHARPLY SEPARATED FROM THME GNEISS ANP IN MOST CASES
BLENDS INTO THE GNZISS OR OCCURS AS ALTERNATE BANBE. T 18 ON THE wHOLE
A DISTINCTLY CRYSTALLINE ROCK IN WHICH THE MINERALS ARE EASILY RECOCNEZED
IN THE HAND SPECIMENS. THE CLEAVAGE 18 SUFFICIENTLY ABLE TO JUSTIFY
THE USE OF THE TERM SCHIST.

A8 FOR THE MINERAL COMPOSITION, IT CONSISTS FOR THE MOTT PART OF
GUARTZ, BIOTITE, AND MUSBCOVITE. ALBITE AND SILLIMANITE ARE ALSO COMMON,
IN SOME CASES HORNBLENDE 18 PRESENT INSTEAD OF MUBSCOVITE. BIOTITE AND
QUARTZ ARE MORE ABUMBANT THAM ANY OTHER OF THE MINERALS. THUS THE
SCHIST CAN BE CLASSIFIED A8 BIOTETE-MUSCOVITE S8CHIST OR BIOTITE-8SILLI-
MANITE BCHIST WHERE SILLIMANITE AND MUSGCOVITE ARE PRESBENT AND BIOTITE-

HORNBLINDE BCH!3T WHERE WORNBLENDE i8 ABUNDANT.

PEQMATI TE

THE Prz-CAMBRIAN ROCK8 ARE FREQUENTLY INTRUDED BY NUMEROUS VEIN-LIKE
OR DIKE -LIKE MA3578 OF LIGHT-COLORED ACIDS AND COARSE~GRAINED PEGMATITES,
THE FISSURES WHICH FILL THESE BODIES RANGE FROM AN INCH AND UP TO SEVERAL

HUNDRED FEEY ACROSS8 AND FREQUEN?LY FORM TOPOGRAPHIC FEATURES OF THE AREAS,



THEY SOMETIME FORM A VARIABLE NETWORK OF CROSSING AND INTERBECTING DIKES
AND DIKELETS THAT PENETRATE THE ROCKS IN ALL DIRECTIONS, THEY ALSO APPEAR
A3 STREAKS AND GASH FILLINGS S8TANDING OUT IN CONTRAST TO DARK COLORED
WALLS OF SCHIST, THE PEGMATITE CONSISTE OF QUARTZ AND WHITISH OR PINK-

18+ FELDSPAR, WiTH OR WITHOUT MUSCOVITE, AND OCCASIONALLY WIiTH BiOT{TE,
USUALLY THE FELDSPAR I8 THE PREVAILING MINERAL, THE MOST ABUNDANT FELD8PAR
18 MICROCLINE, THCUGH ALBITE IN SOME INBTANCES I8 ADBUNDANT, OrRTHOCLASE
WAS NQTED iIN SOME PLACES., THE PEGMATITE CUTS THE GRANITE IN MANY PLACES,

BUT NOT A3 FREQUENTLY AS GMNEIS3 AND 8CHIST.
AvLITE

CLOBELY ASSOCIATED WiTH THE PEGMATITES ARE NARROW VEIN AND VEINLETS
OF FINE-GRAINED QUARTZ AND FELDSPAR THAT CCCUR CUTTING GNEISS AND B8CHIST,
THEIR GRAIN SIZE I8 LESS THAN 0.5 MM IN DIAMETER. THEY ARE USBUALLY VERY
NARROW RANGING FROM ONE TO ONE=-MALF INCH. N SOME INSTANCES THEY SEEM TO
GRADE INTO PEGMATITES. SOMETIMES THEY OCCUR A8 VEINS A FEW FEET IN WIDTH,
MINERALOGICALLY THE APLITE ARE COMPOSED OF SMALL QUARTZ AND MICROCLINE,

wiTH ORTHOCLASE A8 A MINOR CONGBTITUENT,

CRANITE

e

Frca 17s mMinNeEnal CONSTITUSNTS, THE GRANITE MAY BE DESIGNATED AS A
MUSCOV! TE GRANITE, THE GRANITE 18 USUALLY A FINFE=GRAINED TO MEDIUM-
CTRAINED, LIGHT-GRAY ROCK, wiTH BOTH BIOTITE AND MUSCOVITE EVIDENT N

HAND SFEECEE~. NONE OF THE CANSTITUENTS ARE PORSKYRITIC, ALTHOUGH OCCAS-
PONALLY A FELDSTAR INO!VEIDUALLY SHOWS A 2LIGHT TENDENCY TOWARD 1D10-

MORPH IC FORM. THE AVERAGE GRAIN SI1zE 18 ABouUT | 70 2 M IN DIAMETER. IN



IN SOME PLACES GRANITE 18 DISTINCTLY COARSE IN TEXTURE, WITH THE INDIVIDUAL

PHENOCRYSTS RANGING UP TO 3 MM IN DJAMETER. UNDER THE MICROSCOPE, GRANITE
CONSISTS8 OF QUARTZ, ORTHOCLASBE, MICROCLINE, OLIGOCLASE, BIOTITE AND MUB-
COVITE., THE ORTHOCLABE I8 INCLINED TO SMOW CARLSDED TWINNING. MiCROCLINE
AND OL#GOCLASE IN SBOME CASES ARE ALTOGETHER ABSENT. ALL THE FELDSPAR,

EXCEPT MICROCLINE, SHOW A TENDENCY YO ALTER TO SERICITE. BIOTITE 13 MORE

ABUNDANT THAN MUSCOVITE.

TeErTiARY IGNEOUS Rockg

INTRUSIVE IGNEOUS ROCKS OCCUR AS SILLB AND DIKES IN YHE NORTH STAR
AREA, THEIR AGE IS BUPPOSED TO BE LATE URETACZOUS OR EARLY TERTIARY,
THESE BILLS AND DIKES ARE QUARTY MONOZONITE IN COMPOSITION, CROSS IN
THE LEADVILLE MonoGRAPH () DESIGNATED SPECIFIC NAMES FOR THE PORPHYRIES
IN THE AREA SURROUNDING LEADVILLE, THESE SAME ROCK8 OCCUR IN THE NORTH
STAR AREA. THEY CONSIST OF THE FOLLOWING?

1. Tue LINCOLN PORPHYRY,
2. THE QUARTZ MONOZONITE PORPHYRY,

3. THE WHITE PORPHYRIES,

LINCOLN PORPHYRY

Czcssca DESIGNATED THE TYPE OF ROCK THAT CUTGROPS ON THE SUMMIT OF
MouNT Lincoln As THE LINCOLN PORPHYRY. THIS BAME TYPE OF ROCK 1B FOUND

ON NORTH BTAR MOUNTAIN. |T OCCURE AS A SILL OR LACOLITHIC 8ILL NEAR THE

BASE OfF THE WEBER FORMATION ON THE EASTERN SHOULDER OfF NORTH BTAR MOUNTAIN.

THE MOST DISTINCTIVE FEATURE 18 THE OCCUSRENCE OF LARGE, WELL~FORMED,
PINK ORTHOCLASE CRYSTALS8. THEY MAKE UP ABOUT |) PER CENT OF THE ROCK
VOLUMN, THEY ENCLOBE SMALLER GRAINS OF BIOTITE, QUARTZ, AND LESS COMMONLY

PLAGIOCLASE.



THE LINCOLN PORFHYRY RESEVBLES THE JUARTZ MONZOKITE PORPHYRY DIKE,
IT CONSISTS OF SMALL TC MEDIUM SHENOCRY3TS OF FLAGICCLASE RANGING FROM
0.5 10 ! mm 1N DIAMETER, QUARTZ AND BIOTITE IN A MEDIUM=GREY GRFFNISH
GROUNDMASS., WEATHERED BURFACES ARE EITHTR LIGHT GRAY OR RUSTY BROWN,
THE ONLY DIFFERENCE BETWEEN TH!S PORPHYRY AND THE QUARTZ MONZONITE
PORPHYRY 18 THI PRESENCE OF ORTHOCLASE CRYSTALS RANGING FROM | 7O 2 M

IN DI AMETER,

QUARTZ MONZONITE PORPHYRY

THE QUARTZ MONZONITE PORPHYRY OCCURB AS DIKE3 CONTAININMG A CON=-
SIDERABLE AMOUNT OF ViSIBLE PLAGIGCLASE AND QUARTZ AND A 3MALL AMOUNT
CF ORTHOCLASE, THe ROCK IS A GREENISH-GREY COLCR ON A TRESBH SURFACE,
BUT ON A WEATHERED SURFACE |IT MAY BE GRTEN, BROWN TO LIGHT-GREY CoLoR
OR NEARLY WHITE, Ir NUMEROUS PLACES PHENOCRYSTS OF FELOSPAR, QUARTZ,
AND ALTERED SIOTITE AND HORNDLENDE ARE EMBEDDED IN A DENSE GROUNDMAGS.
NEAR THE MINERAL{|ZED 2ZONE iN THE UNDERGROUND WORKINGS TH!S ROCK MAY BE
INTENSELY SERICITISED AND PYRITIC. [N 3C0ME PLACES |T RESEMBLES THE
wWHiTE PORPHYRY BECAUSE OF BLEACHING.

UNDER THE MICROSCOPE, ANDESINE, QUARTZ, AND BIOTITE ARE PROMINENT
A8 PHENOCRYBTS. ORTHOCLASE AND HORNBLENDE ARE SPARSE, THE GROUND=
MASS I8 COMPOBED OF FLAGIOCLASE, QUARTZ, ORTHOCLASF, AND 3I0TITE. N
ADDITION TO THE ABOVE MINERALS, EPIDOTE ANT RUTILE ARE PRESENT. Tris
TYPE OF ROCK IS WELL EXPOSEDR UNDERGROUND 1N THE LiTTLe Datsy Ming, oN

THE NORTH SI1D0E oF NorTH ETAR MounTain.

WHiTE PoRPRYRIES

OwinGg TO 1TSS LIGHT COLOR, THE WHITE FORFWYRY CAN BE SEJOGNI ZED



AT A DISTANCE. SINGEWALD Ane BuTiLze (2) DiviDE THE WH!TE PORPHYRIES INTD
TWO GROUPS, MAMELY, THE WHITE PORPHYRY AMD THE LATE WHITE PORPHYRY,
IN GENERAL THE WHITE PORPHYRY 18 LACKING IN FELDSPAR PMENOCRYSTS, OR
THEY ARE VERY SPARSE. |7 occurms a8 8iILLS., THE LATER WHITE PAORPHYRY
COMONLY HAS PHONOCRYSTS OF FELDSPAR AND GENERALLY OCCURS AS DIKES.

THE WHITE PCRPHYRY GCONTAINS MEDIUM=S]ED QUARTZ GRAINS RANGING FROM
0.5 vo | MM IN DIAMETER, AND ALTERED FELDSPAR, THE MUBCOVITE FLAKES
WERE NOTED IN THE DENSE GROUNDMASS WHICH 18 COMPOSED 'OSTLY OF QUARTZ
AND FELDSPARe UNDER THE MICROSCOPE ORTHOCLASE, PLAGIOCLASE, AND QUARTZ
ARE EVIDENT. THEY USUALLY FORM A MICROGRANULAR AGGREGATE OF AMHEDRAL
GRAINS. APATITE, zun&ow, AND MAGNETITE ARE OBSERVED IN THIN BECTIONS.
QUARTZ IS EUHEDRAL TO SUBHEDRAL, OR ROUNDED AND EMBAVED.

THE LATER wHITE PORPHYRY §8 WHITISH-GRAY IN COLOR, AND IN PLADES MAS
A WELL DEVELOPED SHEETED STRUCTURE. [T HAS MEDIUM~&!ZED PHENOCRYSTS
OF FELDSPAR AND QUARTZ. TS GROUNDMASS 18 BIMILAR TO THAT OF THE WHITE
PORPHYRY, UNDER THE MICROSCOPE FFEL DSPAR PHENCCRYSTS ARE FOUND TG 8€
BGTH ALBITE AND ORTHOCLASE, BUT ALBITE PREDOMINATES., THE GROUNDMASS (8

Ml CROGRANULAR.

BTRUCTURAL GEOLOGY

FoLping

THE NORTHEAST REGIONAL Dip OF THE BEDIMENTS IN THE Norti 8Tar MoOuUNTAIN
AREA REFLECTS THE BROAD NORTHWEST TRENG of THE TEn MiLE ArcH. THE Bieg
ALONG THI S NORTHEASTERN FLANK RANGES BETWeEN |0 AND 30 DEGRFES NORTHEAST,

MINOR ROLLS PARALLELING THE AXIAL TREND oF THE TEN MILE ARCH WERE IN
THE PALEZORCIC SEDIMENTS WEBT OF Hoos81EZR PAss, THESE MAY REFLECT THE

PREEENGE OF ZONES OF WEAKNESS IN THE BASEMENT ROCKS BENEATH.



E AULTIMNG

T was NOTED IN THE STUDY OF THE LOWER MEMBER OF THE SAWATCH
QUARTZITE THAT A LOW-ANGLE THRUST FAULT NF CONSIDERABLE THROW MAY BE
PREBENT (As sHown In FiG. 10) ALONG THT BORDER OF THE WHITE PORPHYRY
BitL. [T wWaAS ALBO NOTED IN APPROXIMATELY THE S8AME STRATIGRAPHIC
HORI ZON ADJACENT TO THE SILL ON THE NORTH SIDE OF THE RIDGE NEAR
S8iLveEr LAKE,

BHEARING 18 COMMON THROUGHOUT THE AREA, THE FAULTS ARE MOSTLY
MINOR SHEARS AND TREND NORTHEAST., THE ®FauLTs® IN THE Pre-Caupnrian
GNE}SS aND SCHEIST ARE OF GMORT EXTENT AND OF MINOR OFFS8ET. MOVEMENT
HAS TAKEN PLACE MOSTLY ALONG MU0 INTY SURFACES. MOST OF THE PERSISTENT
JOINTS AND FAULTS ARE MINERALIZED AND ARE SILICIFIED ON BOTH SiIDES.
In sOME INSTANGES HEAVY LIMONITE STAINS WERE OBSERVED, THERE (8 NOT
ENOUGH EVIDENCE OF MOVEMENT ALONG THE FAULT PLANES IN MOST INSTANCES
TO DETSRMINE THE DIRECTION OR AMOUNT OF MOVEMENT. THE GENERAL TREND
OF THE FAULTS ARE NORTHEASTERLY AND DIPS RANGE FROM D60 To 80 pEGrEEs

3

YO THE EAS8T.

JoinTiNng

Tug PRE-CAMBRIAN GNEISSEE AND 8CHISTS ARE MASSIVE, AND JOINTING
1S PROMINENT IN ALL TMREE ROCKS IN THE AREA, OF THE S8EDIMENTARY ROCKS
THE SAWATCH QUARTZITE AND THE BLUZ LIMESTONE ARE WELL JOINTED., BLIGHT
MOVEMENT ALONG THE JOINTS 18 COMMON, AND MOST OF THE MINOR FAULTS
ARE PARALLEL TO THESE JOINTS AS OBSERVED IN THE UNDERGROUND WORKINGS

AND IN THE BLUE River DiIvERSIoON WATER TUNNEL,.

28.



Fre. 15. SBiLL iN THE LOWER MEMBER OF SAWATCH QUARTZITE,
8O0UTH B IDE OF NORTH BTAR MOUNTAIN.

i = BiILbe
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SUMMARY OF GeEolLoGiS HISTORY OF THE ARTA

The PALEOZOIC SEDIMENTS WERE DEPOSITED ON THE FLAT SURFACE OF
THE ERODED PRE-CAMBRIAN BASENMENT COMPLEX. DURING THE LARSYIDE REVOL~
UTIOKR, OR THE OROGENIC MOVEMENT THAT FORMED THE Rocky MounTtatns.
FOLDING OF PALEQZGIC SELIMENTS IN TiHIS AREA RESULTED IN ARCHING THAT
FORMED AN ARTICLINE OF wHicH NorTh STar MounTAIN 15 A PART. THIS ARCH=-
ING WAS FOLLOWED BY FAULTING AND IGNEOUS INTRUSION,

THE INTRUSION OF THE QUARTZ MONZONITE PROBABLY WA3 FOLLOWED BY
MINERALI ZING SCLUTIONS. THE NEXT STEP WAS TS DEPOSITION OF THE
ORE ALONG THE DBEDCING PLANES AND FRACTURES IN THE SBEDUAENTS, AND ALONG
THE FRACTURES, JOINTS, AND THE SCHISTCSITY PLANES OF THE PrRE=Uemrai AN
GNEISSES AND 3CHISTZe DIFFEREINTIATION OF THE QUARTZ MONIONITE 18
BELIEVED TO HAVE PRODUCED THE ORE BEARING MINERALIZING SCLUTIONS WMICH
PRECIPITATED 0RE IN THE Ling Ming,

DurING THE GLACIAL TiMEZ .EROSION .TOOK PLACE ALONG. BOTH SIGEQ@
oF THE NGRTH STAR MOUNTAIY RESULTING IN THE EXPOSURE OF THE SAWATOH
GUARTZITE, AND A PORTION OF THE ORE BODY IN THE VICINITY &F THE LiNg MiNE.
AT PRISENT ALONG ThHE RIDAGE NEAR THE Lina Ming, TALus COMPLETELY COVERS

THE BED ROOK AND MAKES MAPPING TIFFICULT.



3.

ECONOM IC GECLOGY

GENERAL STATEMENT

NorTH STAR MOUNTAIN LIES IN MIGHLY MINERAL!ZED AREA, SURROUNDED
BY PLACER GOLD AREAS8 8UCH AS FAIRPLAY, ALMA, AND BreckenriOGE. IN
ADDITION AiMA AND BRECKENRIDGE ALSO PRODUCED LEAD AND ZING, AND S8UGH
MINING DISTRICTS AS DRECKENRIDGE, MONTEZUMA, LEADVILLE WHICH PRODUCED
A LARGE AMOUNT OF GOLD, SILVER, LEAD AND ZING, SBURROUMD THE NORTW BTAR
MOUNTAIN,

THE ORE MINERALS IN THE NoRTH STAR AREA OCCUR IN SMALL FISSURE
VEINS RESBULTING FROM SOLUTIONS WORKING THEIR WAY THROUGH THE FRACTURES
AND THE BEDDING PLANES OF THE ROCK., TME ORE I8 FOUND IN THE Pre-CaMBRIAN
GNEIBS AND BCHIST, AND IN THME SAWATCH QUARTZITE FROM WHICH MOST OF
THE ABANDONED MINES PRODUCED THE!R GOLD ORE. THE GOLD=BEARING VEINS
HAVE GALENA, PYRITE, CHALCOPYRITE, CALGCITE AND DOLOMITE AS THEIR
ACCESSORY MINTRALS. THE wirlTER NOTED ONLY A TRAGE‘OF ZINC IN ONE OR
TWC PLACES, OTHERWISE ZINC APPEARS TG BE ABSENT IN THE ORE BEARING
VEIN,

In THE AREA, A NUMBER OF ASBANDOMED MINES, BUCH AS MAGNOLIA, ARTIC,
AND ATLANTIGC-PACIFIC PRODUGED A CONBIDERABLE AMOUNT OF GOLD. BECAUSE
OF CAVING OF THE TUNNELS, EXAMINATION OF THE ABOVE MENTIONED MINES, T
IMPOSSIBLE AT PRESENT, THE ONLY MINE WiHICH HAS BEEN ON A MAINTENANCE

AND DEVELOPMENT BASI3 AFTER 1T was REOPENED IN 1G49, 18 THE Line MiINE.

i BTORY AND PRODUCT §ON

MINING ACTIVITY IN THE ALMA DISTRICT BEGAN aABcuUT §861, wHEM
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DISCOVERIES OF PLAGER GOLZ AT TARRVALL, FAIRPLAY, ALmaA, BRECKENRIDGE,
AND CALIFORNIA GuicH (LEADVILLE) OCCURRED, PROSPEGCTING WAS CAPRIED
OUT UP BTREAM IN THE MAIN SOUTH PLATTE VALLEY AND THE FiRsT CaAMp *Campe
MONTGOMERY" wAS ESTABLISHED SOME SIX MILES ABOVE ALMA. ALMA CAME INTO
EX1STENCE S8OME TWELVE YEARS AFTER THE SETTLEMENY OF MonTaoMERY, OR
ABOUT THE veEAR {1273. FROM THAT DATE ON, VARIOUS CLAIMS ON NORTH STAR
MOUNTAIN WERE DEVELOPED, AND FOR A NUMBER OF YEARS THESF DEPOSITS
YIELDED GOOD RETURNS FCR SOME OPERATORS 8UCH A8 MAGNOLIA, ARTIG, ATLANTIC~-
Paciric, anp Ling MinES,

FINDING ORE IN THE SCHISTOSE FORMATION AND THE SAWATCH QUARTZITE 8ED
IN NoRTH STAR MOUNTAIN AND MouNT LINCOLN LED TO THE ERECTION OF MILLS ALONG
THE RIVER, WHERE THERE WAS AN ABUNDANCE OF GOOD WATER FOR MILLING. ACC-
ORDING TO PATTON (3) A TWO-FOOT VEIN FROM THE ATLANTIC-PACIFIC MINE

DURING THE EARLY DAYS, AVERAGED ABouT $35 PER TON OF GOLD.
Liva Mine

Mr. HARRY Dunni's8 HOLDING IN THE NORTH STAR MOUNTAIN INCLUDES A
NUMBER OF GLAIMS, WHICH ARE SHOown oN PLATE (8) In THE epockeET, THESE
GLAIMS ARE HELD BY ASSESSMENT; THE PRINCIPAL WORKING OF THE LiING MINE
(No. 5 LEVEL) LIES ON THE BOUTH S8I1DE, AND THE L1TTLE DAiay LIEZS ON THE
NORTH BIDE, THE TWO HAVE NOT BEEN CONNECTED A8 YET. AN ATTEMPT 18 BEING
MADE TO CONNECT THE TWO ACROS8S ON INTERVENING GAP oF 308 reeT,

THE LinGg MINE wAs DISCOVERED By Joun Ling IN THE veEar 1882, THE
OLD WORKING COMPRISED LEVELE No. 1,2, 3, anD 5, wHICH ARE NOW LARGELY

CAVED,

NO ORE HAS BEEN SHIDPED FROM THE MINE REGENTLY, ALTHOUGH THE MINE



HAB EXTENSIVE WORKINGS, AND DFVFLOPMFMT WORK HAS BEEN SLOWED DUE T6

LACK OF LABOR. SOME SULPHIDE MINERALIZATION 1S EVIDENT IN THE WORK-
INGS THAT ARE OPEN Now, BotH THE Ling No. 5 LevelL anp THE LivTtiE Datgy
PENETRATE THE PRE-CAMBRIAN GNEISS AMD SCHI1ST, AND IN THE LiTrLe Datay

A QUARTZ MONZONITE PORPHYRY DIKE HAS BEEN ENGOUNTERED. ASSAYS OF THE
MINERALIZED ZONES YIELD GOLD, SILVER, AND LEAD. ALONG THE WALL ON THE
80UTH B8IDE OF THE LING, MALGYIITE STAINING WAS OBSERVED. BORNITE 18 ALBO
PRESENT IN THE VEIN MATERIAL !N POLISHED SECTIONS. . SURFAGCE INDICATION
OF THE MINERALIZATION 18 VERY MEAGER AT LiNG MINE BECAUSE OF TALUS COVER,
BuT IN PITS8 AND DUMPS 1IN OTHER WORKINGS, EBPECIALLY IN THE BEDIMENTARY
ROCK AREA, MINERALIZATION WAS OBBERVED IN THE MAN{ITOU LIMESTONE AND THE

SAWATCH QUARTZITE ALONG SMALL NORTHEAST TRENDING FAULTS,

MiNERALOGY

THE ORE MINERALS OF THE NORTH BTAR AREA ARE MADE UP OF BOTH BULPHIDE
AND OXIDE MINERALS. THE OXIDIZED ORE OCCURS IN THE No., & AND 3 LEVELS OF
THE LING MINE WHiCH WERE WORKED IN THE EARLY I800%3, SuLPHIDE MINERALS
HAVE BEEN OBBERVED IN THE PRESENT WORKING IN THE No. 5 LEVEL AND ALSO
i THE LiITTLE Dajgy. THE SULPHIDE MINERALS ARE PYRITE, CHALCOPYRITE,
GALENA, AND ARSENOPYRITE, MALACHITE, AS MENTIONED ABOVE, WAS FOUND AS
S8TAINS IN SOME PLACES ON THE WALL OF THE WORKINGS., SPHALERITE WAS ABSENT
EXCEPT FOR A TRACE IN THE ONE agsav fFRom THE LiTrig Darsy. ALTHOUGH GOLD
AND SILVER ARE THE MAIN MINERALS TO BFE MINED, SILVER HAS NOT BEEN OBSERVED
MEGASCOP IGALLY OR MICROSCOPICALLY. THEJR OCCURRENCE MAY BE N BOLID
SOLUTIONS WITH THE SULPHIDE MINERALE. FREE GOLD WAS OBSERVED AS FLAKE IN ONE

OF THE POLISHED SECTIONS, (FIG. i3)
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THE FOLLOWING ORE MINERALS HAVE BEEN RECOGNI ZED AND 3+UDI!D

MICROSCOPICALLY BY THE WRITER:

PYRIYTE
CHALCOPYRITE
CoveELLITE
GALENA
SPHALERITE
ARSENOPYRITE
GoLp

Si1LVER
HueNERITE
BorniTE

MALAGHI TE

THE FOLLOWING GANGUE AND ALTERATIONS MINERALS HAVE BEEN OBSERVED

AND STUDIED:

1ron Oxi1DE (LIMONITE AND MAGNETITE)
QuaARTZ

Carcive

KaoLintTE

SERICITE

DoLomi TE



Fig., 16, POLISMED BEGCTION SHOWING BOXWORK STRUCTURE
OF PYRITE ALTERING INTO LIMONITE,

Fie. 1T. POLISHED SECTION SHOWING SHEARED STRUCTURE
OF LIMONITE IN FAULT ZONE.
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Fia, .gn PoLi SMED SECTION SMOWING HUBNERITE IN QUARTZ
MATRIX.

F16. 19. POLISHED BECTION SHOWING GOLD FLAKE. {1n crrere)



PyritE

PYRITE 18 THE MOST COMMON MINERAL, AND 18 COMMONLY FOUND
DISSEMINATED IN THE wALL ROCK FOR A DISTANCE OF b INCHES TO A FOOT
FROM THE MINERAL I1ZED CHANNELS, AS WELL A8 IN THE MINERALIZED SHEAR
ZONES8 AND VEINS., |T COMMONLY OCCURE A8 EUHEDRAL PYRITE. [N MANY PLACES
CHALCOPYRITE APPEARS LOCALIZED AROUND PYRITE THAT 18 EVIDENTLY BEING
ALTERED TO CHALCOPYRITE. PYRITE I8 PERSISTENT THROUGHOUT THE MiNERAL-

} 2ED ZONE AND 15 MORE ABUNDANT THAN ANY OTHER MINERAL.

CHALCOPYRITE

CHALCOPYRITE OCCURS IN A SMALL AMOUNT USUALLY LOCAL)ZED AROUND
PYRITE, AS EVIDENCED IN POLISHED SECTIONS FROM THE LiINGg MINE. ALSO
IN YTHE SPECIMENS FROM THE OLD DUMPS OF THE ABANDONED MINES, CHALCOPYRITE
1S ABUNDANT MEGASCOPICALLY A8 WELL AS MICROSCOPICALLY AND AGAIN I8

ASBOCIATED WITH PYRITE,
CoveELLITE

COVELLITE WAS NOT OBEERVED IN ORE SPECIMENS FRom THE Line Mine,
MEGASCOPICALLY OR MICROSCOPICALLY. IN ONE SPECIMEN OF SBILICIFIED VEIN
FROM THE SAWATCH FORVATION, 1T WAS OGSERVED MICROSCOPICALLY. 1T HAS

REPLACED GALENA ALING THE CLEAVAGE PLAMNES,

GALENA

GALENA I8 FAIRLY COMMON BOTH IN THE VEINS OF THE LING MINE AND AS
A REPLACEMENT IN THE SEDIMENTS ESPECIALLY IN MANITOU LIMESTONE. CRYSTALS
OF GALENA ARE SUBHEDRAL WHERE THEY FILLED OPEN SPACES. GALENA 18 LOCALLY

REPLACED BY COVELLITE AND SPHALERI TE,.

37.
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Fig. 20. POLIBHED SBECTION SMOWING EUHEDRAL GRYSTALS
OF ARSENOPYRITE.

Fia. 21. POLISHED SECTION SHOWING ABUNDANGE OF EUHEDRAL
CRYSTALS OF PYRITE IN VEIN MATERIAL.
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ARSENOPYRI TE

THE ARSENOPYRITE OBSERVED IN SPECIMENS IN THE AREA |8 COMMONLY
ABSOCIATED WiITH PYRITE AND OCCUR AS EUHEDRAL CRYSTALS, I T was ProBASBLY

DEPOSITED AT THE SAME TIME A8 PYRITE,

ﬂUBNER?TE

HUBNERITE was OBSERVED IN TWO PLACES. ONE SPECIMEN IN THE GRANITE
IN THE WATER TUNNEL, §N SMALL DISSEMINATED FISQUREE. THE OTHER SPECIMEN WAS
IN THE PEGMATITIC QUARTZ FISSURE VEINS ABOVE Upper BLue LakE N Pre-
CaMBRI AN GNEISS AND SCHIST., THESE VEINS RAGE FROM ONE-HALF TO S81X INGCHES

IN WIDTH.

BORNI TE

BORNITE wWAS OBSBERVED IN ONLY ONE PLACE ASSOCIATED WiTH CHALOCOPYRITE

IN THE No. 5 Levew crF THE Ling Ming,

QOLE

FREE GOLD WAS OBSEAVED A8 FLAKE IN ONE OF THE POLIBHED SECTIONS
ALTHOUGH 1T8 PRESENCE 18 KNOWN BY ASSAY IN MOST OF THE VEINS OF THE NORTH
STAR MOUNTAIN. |T i8S PROBABLY IN SOLID SOLUTION wWlTH PYRITE OR CHALCO-
PYRITE IN MOST INSTANCES. ASSAYS RUN FROM A TRAGCE TO & 0z. PER TON FROM

THE FEW SAVPLES TAKEN BY THE OPERATOR IN THE MINE.

SILVER

THE 8ILVER CONTENT OF THE ORE 18 LOWER THAN GOLD, AND NO BILVER

MINERALS WERE OBSERVED BY THE WRITER.



MALACH! TE
IT wAS COBSERVED IN TwOo PLAGES IN THE No. 5 LEVEL A8 STAINS AND ALSG
IN ONE SPECIMEN MICROSCORPICALLY,

BANGUE AND ALTERATION MINERALS

AMONG THE GANGUE AND ALTERATION MINERALS, LIMONITE AND SERICITE
ARE THE CHIZF MINERALS OBBERVED, LIMONITE CAN BE FOUND IN ALMOST EVERY
FAULT ZONE. SERICITIZATION 18 INTENSE (N THE WALL ROCK ADJAOENT TO THE
VEINS AS WELL AS IM THE MINERALIZED ZONE, AND KAOLIN USUALLY ACCOMPAN{ES
iT. QUARTZ 18 ABUNDANT IN SOME OF THE FISSURE VEINS AND IN THE FAULT
20NES. CALCITE AND DOLOMITE USUALLY OCCUR AS REPLACING MATERIAL IN THE
FAULTED AND MINERALIZED ZONES.,

PARAGENESIS

THE DETERMINATION OF THE PARAGENEYIC SEQUENOES OF THE MINERALS wWAS
BASED ON REPLACEMENT AND FRACTURE FILLING TEXTURE A8 0BSERVED IN POLIBHED
SECTEONS OF THE ORE, InN POLISHED SECTION THE LATER MINERALS GCOMMONLY
FILLED IN AROUND CRYSTAL FACES OR CLEAVAGE PLANES OF EARLIER MINERALS OR
FILLED FRACTURES IN THESE MINERALS. THE DEPOSITIONAL PERIOD OF PYRITE WAS
EXTENSIVE RANGING FROM EARLY TO LATE AS SHOWN BELOW. THE PARAGENETIC SE=

QUENCE OF THE MINERALS 18 GIVEN IN THE CHART FORM 8ELOW!

MINERALS EARLY. LATE
PYriTE

QuarTZ —————

GaLENA

CHALCOPYRITE

GoLp

SILVER

HUBNERITE

SPHALERITE

Born1iTE
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IywpeEs OF D-osiTe NoTED

AY LEAST FOUR TYPES OF DEPOSITS ARE OBSERVED IN THE AREA:
i« Veiwns
2. ReEpPLACEMENT
2, IvPRZGNATION
4, PrLacERS
VEINS OF VARIOUS KIND WERE NOTED ESPECIALLY iN THE PRE=-CAMBRIAN
ROCKS. FI138URE VEINS ARE NUMEROUS, AND VARY FROM LESS THAN | INCM TO
2 orR 3 FEET IN SBOME CASES, EBPECIALLY IN THE GNEISS AND 8CMIST, THE VEIN
WALLS ARET MOSTLY SHARPLY DEFINED, A8 OBBERVED IN ABANDONED OPEN PtTS FROM
WHICH HIGH GRADE ORE HAD BEEN TAKEN OUT., BUT WHERE A VEIN CUTS THE
BEDIMENTS, THERE ARE OFTEN OFF-SHOOTS OF ORE ALONG THE BEDDING PLANES.
IMPREGNATION CR REPLACEMENT OF THE WALL ROCK BY THE VEIN SOLUTIOM I8
FAIRLY COMMON, AND LARGE ORE BODIES HAVE BEEN PRODUGED IN THIS Wive
NEARLY ALL THE FISSURE VEINS ALSC ARE GOMMON, GASBH YEINB ARE COMMON N
THE ManiTouU LEWESTONE AND BLUE LIMESTONE, REPLACEMENT VEINS ARE ALSO
COMMON N THE MARITOU LIMESTONE. [N SOME CASES ONE OR MORE GMALL
FISBURE VEINS ARE FOUND, FREQUENTLY IN THME INTERIOR OF FAULTED ZONES, N
THE ALLUVIAL DEPOSITS IN THE PLATTE RIVER, GOLD OCCURS AB8 FLAKES AB WAS

CBBERVED 8Y PARNNING.

WaLt. ROCK ALTERATION

HYDROTHERMAL ALTERATION 18 APPARENT UNDERGROUND. THE SOLUTIONS
HAVE PERMEATED THE WALLS ON BOTH SIDES OF THE CHANMEL FISSURES FOR A

DISTARCE UP TO A FOOT. BUT IN THE FAULT 20NES §T §I8 MOST APPARENT ON



THE HAMGING WALL SiIDE. NearLY EVERY FAULT OBBSERVED AT THE SURFACE
SHOWS EVIDENCE OF HYDROTHERMAL ALTERATION, ALTHOUGH SULPHIDE MINERAL-
1ZATION AND VEIN QUARTZ ARE ABSENT, MOST OF THE FAULT VEINS ARE COMPOSED
OF LIMONITE STAINS.

IN THE FAULT ZONES, KAOLINIZATION AND SERICITIZATION ARE MORE
INTENBE THAN SILICIFICATION, AND SERICITIZATION I8 STRONG IN ALMOST
EVERY CASE. SILICIFICATION 18 VERY SLIGHT., KAOLINIZATION |18 BELIEVED
TO HAVE DEVELOPED FIRST, AND SERICITIZATION LATER, LEAN VEINS SHOW
ONLY SERICITIZATION AND KAOLINIZATION WITH SILICIFICATION LACKING.
STRONG MINERALIZED VEINS SHOW INTENSE BERICITIZATION IN ADDITION TO
KAOLINIZATION AND SILICIFICATION. LIMONITE, WHICM FREQUENTLY OCCURS
AﬂONG THE FAULTS 18 DERIVED FROMM PRIMARY [RON-BEARING MlNERALS. SpaARSE
MALACHITE AND OTHER OXIDATION PRODUCTS WERE OBSERVED ON THE WALLS IN SOME
PLACERB., MINOR SILICIFIED VEINS CONTAINING HUBNERITE OBSERVED ON THE NORTH

8IBE oF NORTH STAR MOUNTAIN, AROVE Uppgr BLUE LAKE.

THE Wall Roox

PRE=CAMBRIAN GNEISS, BCHIST, AND QUARTZ MONZONITE PORPHYRY ARE
THE THREZE ROCKS APPEKARING IN THE WALLS OF THE UNDERGROUND WORKINGS OF
THE Ling MINE. ALL HAVE BFEN DESCRIBED. THEY INFLUENCE THE TREND OF THE
MINERALIZATION §IN THE FORMATION OF THE VEINS AND F{SSURES. THE MOBT
PRONOUNCEL INFLUENGE 1S THE TREND OF THE BCHMISTOSITY AND FOLIATION
PLANES OF THE SCHIST WHERE §IT INTERSECTE THE FAULT ZONE. THE PORPHYRY
DIKE 1§ SLIGHTLY FRACTURED, AND AT THE CONTACT w!TH THE PRE-CAMBRIAN

SCHIET, FISSURE YEINS AND POCKETS8 OF HIGH GRADE ORE DEVELOPED,



CONTROL FOR MINERALIZATION

THE CONDITION OBSERVED THROUGHOUT THE VARICUS MINERALIZATION ZONES
ARE VERY S8IMILAR, ALMOZT ALL SPECIMENE STUDIED IN POLISHED SECTIONS
BHOWB THAT THE ORDER OF DEPGSITICN WAS PYRITE, CHALCOPYRITE, QUARTZ, GOLD,
BILVER, GALERA, AND SPHALERITE (WHEN PRESENT). GOLD AND SILVER SEEM 70
HAVE BESN DEPOSITED AT THE SAME TIME AS PYRITE AND CHALCOCYRITE, HUBNESRITE
WAS DEFOBITED WITH THE QUARTZ. LOCALLY THE CONTROLS FOR MINERALIZATIOM

MAY 8E DEBCRIBED AB FOLLOWS:

1. ConTRoL AND NATURE ofF WALL ROCK: GREISSES FORM VERY FOCOR LGCI FOR

MINERALIZATION, AS THEY ARE NOT SUFFICIENTLY REACTIVE AND THEY DO NOT
SHATTER READILY. THE SCHISTS ARE GENERALLY ALTERED AND MINERALIZATION 18
MCRE CONSISTENT THAN IN THEGNEISSES, ALCKNG THE CONTACT OF THE PrReE~CAuBRIAN
ROCKS AND THE PORPHYRY DIKE, Ol SSEMINATED PYRITE MINERALI2ZATION FORMED,
AND MANY ORE SRGOTS ARE FOUND ALGONG THIB CONTAGT. IN SOME CAGES FRAGCTURES
IN THE PEGMATITIC VEINE HAVEBEEN MINERALSZED GUCH A8 IN THE GCAGE OF THE

BMALL VEIANS OF HUBNERITE IN THE PEGMATITES.

2. StrucTURAL ConTROLS8: THE INTERSBECTION OF FAULTS WITH THE 2ZONES OF

BTRONG FOLIATION, SBCHISTCSITY, AND JOINTING ARE IMPORTANT A8 CENTERS OF
MINERALIZATION. MOST OF THE MINERALIZED FAULTSARE MINOR FAULTS AND IN

MOST CASES THESE FAULTS ARE CONTROLLED BY JOINTS.



Origik orF THE ORE

AS HAS JTEN OBSERVED 3Y THE AUTMOR, THE MINERALIZED 2ZO0NES OR ORE
SHOOTS ARE LOCALIZED ALONG THE PLANES OF SCHISTOSITY IN THE VICINITY
OF I1GNEOUS INTRUSIONS, THUS, THE FOLLOWING CONCLUSION HAS aézN
REACHED. AFTER THE DEPOSITION OF THE SEDIMENTS, 1GNEOUS INTRUSIONS
OCCURRED AS DIKES AND S8ILLS. AT 8OME LATER TINE, ORE-BEARING SCLUTIONS
CAME UPWARD THRNUGH VERTICAL OR INCLINED FISSURES AND POROUS ZONES,
THEN, THE SOLUTICNS WORKED THEIR WAY THROUGH THE FRACTURES AND BEDDING
PLANES CF THE SEDIMENTS AND OEPOBITED THEIR METALLIC CONTENTS BY
METASOMATIC REPLAGEMENT OF THE COUNTRY ROCK AND FILLINGOF OPEN FiSSURES.
I7T SEEMS PROLABLE THAT THE ORE~-BEARING SOLUTION REPRESENTS AN EXTREME
TYPE OF DIFFERENTIATION OF THE MAGMA FROM WHICH THE PORPHYRY INTRUSIONS

WERE DERIVED, TH’;‘REF‘ORE, THE ORE MAY BE SAID TO BE GENETICALLY CONNECTED

WITH THE INTRUSIONS,



Fia. 22, CorpiLLERA CORPORATION MILL
RIVER VALLEY.

IN THE PLATTE

45,



BLUE RIVER DIVERSION TUNNEL

.THE BLUE RiVER DIVERSION TUNNEL 18 APPROXIMATELY ONE AND ONE—HALF
MILES LONG., THE ELEVATION AT THE S0UTH PORTAL ON THE FLATTE RIVER SIDE 18
10,854 FEET, AND AT THE NORTH PORTAL ON THE MonTe Criste CREEK 18
IC,865 FEET, THE GEOLOGY OF THE TUNNEL 18 sHOwN IN PLate 2. {IN poCKET).
THE TYPES OF ROCKS ENCOUNTERED WERE GRANITE, GNEISS, SCHIST, PECMATITE,
AND THE LOWER MEMBER OF THE SAWATCH QUARTZITE, WHICH HAS ALREADY BEEN
DESCRIBED, THE TUNNEL IS 7,018 FEET LONG.

THE GRANITE 18 THE LEAST ALTERED AND FRAGTURED, WIiTH PEGMATITE
INTERSECTING THROUGH I1T. SILICIFICATION OTCURS TO 5 GERTAIN EXTENT IN
THE FAULTED AREA. GASH VEINS CONTAINING HUBNERITE HAVE BEEN OBSERVED,
THE GRANITE FORMS A FAIRLY STRONG WALL, WITH FRESH SURFACES SHOWING ONLY
BLIGHT KAOLINIZATION AND SERICITIZATION, A FEW DJESEMINATED PYRITE VEIN-
LETS WERE OBSERVED ALONG THE WALL, AND ON ONE OCCASION A PYRITE VEIN UP
70 6 INCHES WAS OBSERVED.

THE GNEIZ8 AND SCHIST ARE MORE HMIGHLY SHATTERED, AND JOINTS ARE MORE
COMMON., ALTERATION, NAMELY, KAOLINIZATION AND SERICITIZATION ARE MORE
INTENSE AND NOTICEABLE. MINERALIZATION 18 OBSERVED IN THE FAULTED AND
SHATTERED ZONES OF THESE ROCKS, THE FAULTS ARE MORE OR LESS CONTROLLED
BY THE JOINTS,.

THE LOWER CRYSTALLINE MEMBER OF THE SAWATCH QUARTZITE CONTAINS
SPARSE DISSEMINATED PYRITE IN MOST CASEB. JOINTING I8 COMMON., A FEW LOW-
ANGLE FAULTS WERE OBBERVED IN THE ROOK WHERE WATER SEEPS DOWNWARD N A
CONSIDERABLE AMOUNT. OMALL M{NOR FAULTS ARE MINERALIZED, AND LIMONITE

B8TAINING 18 COMFMON,



THe Buue River DiveErgion TUNNEL t1s owNeEp BY THE CiTv oF COLORADGO
SerrinGS, THE PURPOSE QF THE TUNNEL 18 TO TAP THE WATER FROM THE
MoNTE CRrISTO OREEK AND THE WATER SHED OF THE SUTTOUNDING AREA INTO
THE PLATTE RIVER, IN ORDER YO SUPpLY THE CITY ofF CoOLORADO SrRINGS ™I TH
WATER FOR DOMESTIC USE. BOTH THE PORTALS OF THE TUNNEL WILL BE SEALED UP,

AFTER SPILLWAYS ARE BUILT,

M7,
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COMCLUSION AND RECOMENDATICN

FROM THD PHESENT STUDY THE AULTHOR HAL COME TOo THE CHONCLUSION THAT
NooTi STar MOUNTAIN 18 NCT, ECOHOMIGCALLY, A MINING AREA OF MAJOR
(MPORTANLE, SoME OF THE MINERALITED YEINE IN THE AREA ARE NEVERTHELESS
OF ECONUMIC VALUE snD CANM BL FURTHER DEVELOPED ON A SMALL SCALE,
FROYEIDED THE OPERATOR CAN CONDUCT THE WORK IN AN EFFICIENT MANNER,

HOWﬁvii"é, NUMEROUS FACTORS MUST BE CONSICERED, SUCH AB THE WATER
FROBLEM FOR DOMEZTIC USE AS WELL A8 FOR THE WORK, AND THE NEED FOR
ADEQUATE 7OALZ FERMITTING CPERATIONS TC BE CARRIED OUT DURING THE
ENTIRE YEAR,

7 MUST ALSC BE REMEMBERED THAT ONLY THE MOST EASILY MINED ORE
BODIER HAVE BEEN EXTRACTED. THE ORE SHOOTS UNCOUBTEDLY CONTINUE TO
DEPTH AND PROBABLY CAN STILL BE MINED AT A PROFIY AFTER THEY ARE
DEVELGPED., THE ONRLY FEASIDLE WAY IS TO OPEN UP THE CLD WORKINGS, LOCATHE
THE MLJCR CRE 20HES AND DEVELOP THEM. SURFACE PROSPECTING 18 EXTREMELY
DIFFICULT I MOST PLACES, BECAUSE THE AREA 1§ COVERECD WITH TALUS OR
THE DUTCROPS AKE Ih HIGH PRECIEITOUS CLIFFB. DEVELOPING THE VEINS &Y
WINZES ALD DEAMINLD CGRILLING ARE THE TWC BETHOUDS BECT ADAPTED TC SEARCHING

FOR NEW ORE BODIES,
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