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ABSTRACT 

New potassium-argon age determinations are reported for 153 
Canadian mineral and rock samples, listed according to their provincial and 
territorial distribution. Each sample is described, and a geological inter­
pretation of its determined age is given . T he techniques employed are des -
cribed in outline form . Two recent geological time scales are summarized 
in tabular form . 
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The age-determination program is a coordinated effort involving the 
field geologists acknowledged in the accompanying text, and the chemists, 
geologists, mineralogists, and physicists of the research laboratories of the 
Geolog ical Survey listed below: 

R. D. Stevens 
R. K. Wanless 

G. R. Lachance 

C. M. Edmonds 

- Ar gon extraction, mass spectrometry, age cal­
culation, and potassium determination by isotope 
dilution techniques. 

Potassium determination by X- ray fluorescence 
techniques . 

- X-ray diffractometry and mineralogy of the 
concentrates. 



AGE D ETERMINATIONS AND GEOLOGICAL STUDIES 
BY THE GEOLOGICAL SURVEY OF CANADA 

INTROD UCTION 

by R. K . Wanless 

This release of potassium-argon age measurements , the sev enth 
annual report of age determinations carried out in the Isotope Geology 
Laboratories of the Geological Surve y of Canada, presents experim e ntal work 
completed during 196 5 . The publication of this group of determinations 
brings the total number of Canadian K-Ar ages reported to 1146 . 

Automatic printing techniques have been employe d for the first time to 
prepare the main portion of this report . The authors are indebted to K . R. 
D awson for his continued interest and assistance in overcoming numerous 
problems encountered in the translation of experimental data to card form for 
eventual processing on the off-line printer. 

Due to certain limitations in the automatic equipment it was not pos -
sible to use conventional symbols in all instances and the following conven­

tio ns of punctuation are used: 

(0) EOUALS A OUESTION MAPK (?) 

** .... .. . **IND I CATES f., 0UOTti.T I ON 11 
.... .... 

11 

Procedure 

The samples were examined mineralog ically and all mine ral c oncen­
trates were analyzed by X-ray diffraction in order to determine the de g ree of 
chloritization . X-ray fluorescence techniques were used to determine the 
potassium content (see L achance, in Wanless et al., 1965, pp . 4-7) . A high 
frequency generator was employed to fuse the sample material in v acuo, and 
the radiogenic argon content was determined using isotope dilution techniques . 

Precision of Age Determinations 

The various factors to be considered in assigning experimental error 
limits to individual age determinations were discussed in detail in Report 5 
(GSC Paper 64-17, Part 1 ). The procedure outlined has been followed in 
determining the error limits quoted for the 9 5% confid e nce lev el. For sam­
ples with low potassium contents the major error contribution arises from 
the uncertainty assig '1ed to routine potassium determinations . The table 
below will serve to illustrate the variation in experimental error with potas­

sium content. 
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TABLE I 

Error L imits Assigned to P otass i um D eterminations 

%K % Error ( 6 K) 

5 - 9 ± 1. 5 
3 - 5 ± 5 

- 3 ± 6 

0.5 - 1 ± 8 
0 . 2 - o. 5 ± 10 

Constants Employe d in Age C alculations 

A ge calculations are based o n the foll owing: 

'-total = 5 . 3 0 x 10 -1 0 yr -1 

K4 0 atomic abundance = 1. 19 x 1 o- 4 

Geological Time Scale 

The Phanerozoic time scales of the Geolog ical Society of Lond on 
(1964 ), and Holmes (195 9 ) are summar i zed in tabular form i n Table II. A 
time scale and subdivisions for the Precambrian Canad i an Shield were pr e -
sented and discussed by Stockwell (1964 ; h i s Table II). For reference it i s 
repr oduced in essence as T able III of this paper . 
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GSC 65 - 1 

( 82 Gl 

6 

BR I TI SH COLUMB I A 

BIOT IT E, K- AR AGE 460 + OR - 20 M. Y. 

K=6 . 07 PERCEN T, AR40/K40 =0 . 0307 , RAD I OGENIC AR=94 
PERCEN T. 

CONCEN TRA TE- I MPURE CONCEN TRA TE OF BROWN BIOTITE . 
I MPUR ITI ES CONSIS T MA I NLY OF CH LORI TE , SOME QUARTZ , 
OPAQUE GRA I NS , AND A FEW FLAKfS OF MUSCOV I TE . 
TO TAL CHL OR I TE CONTENT 30 PERCENT . 

FROM QUAR TZIT E 
J UNC TI ON OF HI GHWA Y 3 AND LUMBER TON ROAD , 8 MI LES 
SW OF CRANBROOK , BR I TI SH CO LUMBIA , 49 - 25 - 32 N, 115 -
52 - 16 W. MAP - UN IT 2 , GSC MAP 11 - 1960 (FERN I E, 
WES T HA LF ) . SAMP LE LD- ML-1 8 , CO LLECTED AND IN TER­
PRET ED BY G. B. LEECH . 

FOR DESCRIP TI ON AND I NTERPRE TATION SEE GSC 65 - 6 . 

GSC 65 - 2 

(82 Gl 

MUSCOV IT E, K- AR AGE 6 15 + OR - 55 M. Y. 

K=3 . 62 PERCEN T, AR40/K40 =0 . 0426 • RADIOGENIC AR =86 
PERCEN T. 

CONC ENTRA TE- I MPURE CONCEN TRA TE OF MUSCOV IT E. 
MOST OF THE MUSCOV I TE FLAKES ARE INTERGROWN WITH 
QUAR TZ• FE LDSPAR , BIO TITE , CH LOR I TE , AND CARBONA TE. 
TOTAL CHL OR I TE CONTENT 5 PERCEN T. 

FROM QUAR TZIT E 
JUN CTI ON OF HI GHWAY 3 AND LUMBER TON ROAD , 8 MI LES 
SW OF CRANBROOK , BR I T I SH CO LUMBIA , 49 - 25 - 32 N, 
115 - 52 - 16 W. MA P- UN IT 2 , GSC MAP 11 - 1960 ( FERN I E • 
WES T HAL F ) . SAMP LE LD- ML- 18 , CO LLECTED AND I NTER ­
PR ET ED BY G. B. LEECH . 

FOR DESCRI PTI ON AN D I NTERPRE TATI ON SEE GSC 65 - 6 . 

GSC 65 - 3 BIO TIT E, K- AR AGE 985 + OR - 33 M. Y. 

K=7 . 22 PERCENT , AR 40/K40 =0 . 0 757 • RAD I OGEN I C AR =96 
PERCEN T. 
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7 

BRI TI SH COLUMBIA 

CONCENTRATE - CLEAN CONCEN TRA TE OF BROWN RIOTIT E. 
THE BI OTIT E FLAKES CON TAIN SMAL L I NCLUS I ONS OF 
QUARTZ . MIN OR I MPUR I TIES CONSIST OF A FEW FELDSPAR 
FRAGMENT S , OPAQ UE GRA IN S , AND A FEW FLAKES OF 
CHLOR!TE AND MUSCOVITE . TOTAL CHLORITE CONTENT 2 
PERCE NT. 

FROM S ILT STONE - ARGILLITE 
HIGHWAY 3 , 0 . 5 MI LE S SW OF MI DWAY MI NE AND 20 
MILE S SOU THWE STERLY FROM CRANBROOK , BR ITI SH 
COLUMB I A, 49 - 13-45 N, 11 5- 53 - 49 W. MAP - UNIT 2 , 
GSC MAP 11 - 1960 !F ERN JE , WES T HALFJ . SA~P L E LD ­
ML - 17 • COLLECTED AND I NTERPRETED BY G. ~ . LEECH . 

FOR DESCRIPT I ON AND I NTERP RE TATION SEE GSC 65 - 6 . 

GSC 65 - 4 

!82 Gl 

MUSCOVITE • K- AR AGE 456 + OR - 40 M. Y. 

K=4 . 40 PERCEN T, AR40/K40 =0 . 0302 , RAD I OGEN IC AR=96 
PERCE NT. 

CONCENTRATE - I MP URE CONCENTRATE OF MUSCOV IT E. 
MOS T OF THE MUSCOVITE FLA KES ARE INTERGROWN WI TH 
QUARTZ AND CONTA I N A FEW AT TA CHED SPECKS OF BIOTIT F. 

FROM S ILT S TONE - ARGILLITE 
HIGHWAY 3 , 0 . 5 MIL ES SW OF MI DWAY MI NE AND 20 MI LES 
SO UTH WESTERLY FROM CRANBROOK, BR ITI SH CO LU~BJA , 

49 - 13- 45 N, 115- 53 - 49 w. MAP - UN IT 2 , GSC ~AP 11 -
1960 !FERNJE , WES T HA LF) . SAMP LF LD - ~ L - 17• 

COLLE CTE D AND I NTERPRETED BY G. R. LEECH , 

FOR DESCRIPT I ON AND INT ERPRE TATION SEE GSC 65 - 6 . 

GSC 65 - 5 BIOT I TE , K- AR AGE 457 + OR - 18 M. Y. 

K=5 . 21 PERCE NT, AR40/K40=0 . 0303 , RAD I OGEN IC AR=88 
PERCENT. 

CONCENTRA TE- I MPURE CONCENTRATE OF ORANGE - BROWN 
BJOTITE . IMPURIT I ES CONSIST MA INLY OF OPAQUE 
GRAIN S • ABOUT 10 PERCENT FELDSPAR AND QUAR TZ , 
CH LORITE , A FEW FL AKES OF MUSCOV IT E A D A FEW 
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BR ITI SH CO LUMB I A 

GRA I NS OF ZI RCON . TOTA L CH LORI TE CON TENT 25 
PERCEN T. 

FROM QUAR TZITE 
HIGHWAY 3 , 0 .5 MIL ES SW OF MI DWAY MI NE AND 20 
MI LES SOU THWES TERLY FROM CRANBROOK , BR I TISH 
CO LUMBIA • 49 - 13- 45 N, 115- 53 - 49 W. MAP UNIT 2 • 
GSC MAP 11-1 960 (FERNIE , WES T HA LF> . SAMP LE LD ­
ML-1 7-1• CO LL EC TED AND I NTERPRETED BY G. B. 
LEECH. 

FOR DESCRI PTI ON AND I NTERPRETA TION SEE GSC 65-6 . 

GSC 65 - 6 

( 82 G> 

MUSCOV IT E, K- AR AGE 687 + OR - 28 M. Y. 

K=6 . 84 PERCEN T, AR40/K 40 =0 . 0485 • RAD I OGEN I C AR =86 
PERCENT . 

CONCENTRA TE- RELAT I VE LY CLEAN UNAL TERED MUSCOV IT F. 
ABOU T 5 PERCENT OF THE FLAKES CONTA I N BLEBS OF 
QUAR TZ AND 1 PERCENT CONTA I N OPAQUE INCLUSIONS . 
THERE IS LESS THAN 1 PERCENT AT TACHED BIOTITE , AND 
OTHER I MPURIT I ES ARE MADE UP OF 5 PERCEN T FREE 
QUAR TZ AND LESS THAN 1 PERCENT FREE OPAQUES . 

FROM QUAR TZIT E 
HIGHWAY 3 , 0 . 5 MIL ES SW OF MI DWAY MI NE AND 20 
MILES SOUTHWES TERLY FROM CRANBROOK , BR ITI SH 
CO LUMBIA • 49 -1 3- 45 N, 115 - 53 - 49 w. MAP - UNIT 2 , 
GSC MAP 11- 19 60 ( FERNJE , WES T HA LF> . SAMPLE LD ­
ML- 17-1, CO LLEC TED AND I NTERPRETED BY G. B. LEECH . 

THE MI DDLE DIV I S I ON OF THE ALDR I DGE FORMA TION OF THE 
PURCE LL SED I MEN TARY SEQUENCE <PROTEROZO I C AGE) CONS I STS OF 
QUARTZ IT E WIT H I NTERBEDDED SILTSTONE AND ARG I LLIT E, I N THE 
GREENSCH I ST FACIES OF REGIONAL METAMORPHISM . THE ANA LYSES 
REPOR TED HERE ARE OF MICAS FROM TYP I CAL QUAR TZITES AND 
LAM I NATED S IL TS TONE - ARG ILLIT E. GSC 65 - 6 AND 5 ARE A 
MUSCOV I TE - BIO TITE PA I R FROM QUAR TZI TE <SAMPLE LD - ML- 17-1 > 
AND GSC 65-4 AND 3 ARE A MUSCOVI TE BI OTITE PAIR FROM 
S IL TS TONE - ARGIL LI TE (SAMPLE LD- ML-1 7> THAT IS INTERBEDDED 
WITH THI S QUARTZITE IN THE SAME OUTCROP . THEY ARE FROM THE 
FAU LT BLOCK EAST OF THE MOV I E FAUL T. GSC 65 - 2 AND 1 ARE 
A MUSCOV IT E- BJOTJT E PA I R FROM S I MI LAR QUAR TZI TE (SAMP LE LD ­
ML- 18) WES T OF THE MOV I E FAUL T. 

THE K- AR AGES OF MUSCOV IT E AND BIOT I TE FROM QUARTZ I TE 
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LD-ML-17-1 ARE 687 + OR - 28 M. Y. AND 467 + OR - 18 M. Y. 
RESPECT I VELY • WHEREAS THE K-AR AGES OF MUSCOV IT E AND BI OT ITE 
FR OM THE S ILT STONE - ARGILL ITE INT ERBEDDED 'WIT H IT ARE 456 + 
OR - 40 M. Y. AND 985 + OR - 33 M. Y. THE MI CAS IN THE 
QUARTZ IT E WEST OF THE MOY IE FAULT YIE LDED K- AR AGES OF 615 
+ OR - 55 M. Y. ( MUSCOV ITEl AND 460 + OR - 20 M. Y . ( BI OTIT El t 
MORE LIKE THOSE OF THE OTHER QUARTZ ITE . 

THESE ARE HY BR I D AGES THAT REFLECT CONDITIONS OF 
S EDIMEN TATI ON , TI MES OF ME TAMOR PHI SM , AND (I N THE CASES OF 
THE MUSCOV IT E AGES OF 615 M. Y. AND 4 56 M. Y. ESPECIA LL Y) 
THE PURITY OF THE ANALYSED CONCEN TRA TE. 

GSC 65-7 

( 82 Gl 

BIOT ITE, K- AR AGE 71 0 + OR - 30 M. Y. 

K=6 . 62 PERCENT, AR40/K40=0 . 050 4• RAD I OGEN I C AR =94 
PERCEN T. 

CONCENTRA TE- CLEAN CONCEN TRA TE OF ORANGE - BROWN I SH 
BIOT IT E. BI OT! TE FLAKES ARE POIKILITIC AND CONTAIN 
NUMEROUS I NCLUS I ONS OF QUARTZ . A FEW FLAKES ARE 
SLI GHT LY ALTERED TO CHLOR I TE . 

FRO M LAM I NATED S I LTSTONE 
2 MI LES SW OF MT . OLSON AND 29 MIL ES SOUTHER LY 
FROM CRANB ROOK , BR ITI SH COLUMB I A, 49 - 06 - 22 N• 115 -
50-45 W. MAP - UNIT z, GSC MAP 11 - 1960 (F ERNJE , 
WES T HA LF) . SAMPLE LD- ML-19• CO LL ECTED ANO I NTER ­
PRETE D BY G. B. LEECH . 

THE SAMP LE REPRESENTS A LOCAL OCCURRENCE OF A GRADE OF 
METAMORPHISM HIGHER TH AN THE USUA L LEVE L IN GREENSCH I ST FACIE S 
THAT CHARACTERIZES THE REGION . TH E ROCK SAMP LE I S FI NELY 
LAM I NA TED SI LT STONE (L AM I NAE VARY FROM FI NE QUARTZITE TO 
ARG ILLIT El TY PICAL OF THE UPPER UNIT OF TH E ALDR I DGE FORMA TI ON . 
THI S UNIT COMMON LY CONTAINS TI NY CRYSTA LS OF BIOTITE BUT IN THI S 
LOCA LIT Y THEY ARE MORE ABUNDANT AND LARGER TH AN US UA L AND 
CERTA I N BEDS CONTAIN PORPHY OB LAS TS OF AM PHIBOLE AND GARNET I N 
ADD ITI ON TO OR IN S TEAD OF BI OTIT E. MI CROSCOPIC EXAM I NATION 
SHOWS TH AT THE PORP HYROB LASTS OF BI OTITE , AMPHI BOLE AND GARNET 
HAVE IRRE GU LAR OUT LI NES AND ARE CROWDED WITH I NCLUS I ONS !QUARTZ 
AND MU SCOV ITE IN THE BI OTIT E , AND CH I EF LY QUARTZ IN THE 
AMPHI BO LE AND GARNET) . 

THE SAMP LE USED FOR AGE DETERM I NATION WAS CHOSEN FOR IT S 
ABUNDAN T BI OTITE AND IT LACKS AM PH!BO LE AND GARNE T , THOUGH 
THESE MI NERA LS , WITH GRAIN S IZ ES UP TO AT LEA ST 8 MM . AND 4 
MM . RESPECT I VELY , OCCUR IN THE SAME GROU P OF OUTCROPS . TH E 
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COMMON S I ZE OF TH E BI OT ITE GRA I NS I N THE RO CK SAMPLE I S FROM 
0 . 2 MM . TO 0 . 5 MM . AND TH E ANA LY ZED CONCEN TRA TE CONSISTED OF 
FRAG MENTS C. 3 TO 0 . 4 MM . IN S IZ E. THI S BJOTIT E I S PLEOCHROIC 
FROM RED-BROWN TO TAN AND HAS INCLUSIONS OF QUARTZ AND 
MUSCOV IT E. THIS ROCK UNI T ELSEWHERE NORMA LLY CONS I STS CHI EF LY 
OF QUAR TZ AND FINE - GRA I NED BJOTI TE AND MUSCOVI TE BU T AT TH IS 
OCCURRENCE THE F I NE - GRA I NED MUSCOVITE 10 . 04 TO o. ce MM . IS TH E 
COMMON S I ZE) JS ACCOMPAN I ED BY LITTLE OR NO COMPARABLY S I ZED 
BI OT JTE• SO THE BIOT JT E PORPHYROBLASTS WOU LD APPEAR TO HAVE 
GROWN AT THE EXPENSE OF THE F I NER BI OTIT E. SIM IL ARLY • I NCREASES 
OF AMPHJBOLE AND GARNE T ARE COUP LED WI TH DECREASES OF MICAS . 
THE PETR OGRAPH I C UNIFORM ITY OF THE BI OT ITE IN TH E PORPHYROB LAS TS 
AND THEI R RELATIVE LY LARGE S I ZE SUGGEST THAT ANY EAR Ll tR 8 I OTITE 
WAS SO THOROUGHLY RECONST IT UTED THAT IT WOULD NOT AFFEC T THEIR 
K-AR AGE, BUT THE SMA LL INCLUSIONS OF MUSCOV IT E WOU LD INCREASE 
THE K-AR AGE OF THE SAMP LE SLI GH TL Y• IF ThEY ARE S I GNIF IC AN TLY 
OLDER . 

THE PORPHYROBLAS TS OF BJOT IT E. AMPH J BO LE, AND GARNE T ARE NO 
OLDER THAN THE MAIN REGIONAL ME TAMORPH I SM . THIS IS I NDICATED PY 
THEIR UNA LT ERED CONDITION AND THE EV I DENCE THAT THFY DEVE LOPED 
PAR TL Y AT THE EXPENSE OF THE MICAS THAT CHARACTER IZ E THE 
REGIONAL GREENSCHIST FACIES . THEY COU LD PE DUE EIT HER TO A 
LOCA L CULMINATION OF REG I ONA L ME TAMORPHI C CONDI TI ONS OR TO A 
LATER AND PERHAPS UNRE LATE D LOCAL INF LUX OF HEA T. 

THE OCCURRENCES OF CONSP I CUOUS PORPHYROPLAS TS OF AMPH JBOLE 
AND GARNET WERE SEEN IN TH E UPPER UNIT OF THE ALDR I DGE 
FORMATION . T H~Y ARE AT TH E SAME STRATIGRAPHIC LEVEL AND 3 , 5 
MILES STRI KE - DIS TANCE APAR T, ON A RI DGE TOP . THE I R LATE RA L 
EXTENT WAS NO T DETERM I NED DUR I NG RECONNA I SSANCE MAPP I NG BU T 
THE RE SEEMS TO BE NOTHING DISTINCTIVE LY UNUSUAL A30UT E IT HER 
TH E ARG ILL ACEOUS FORMAT I ON ABOVE THE NOR THERN OCCURRENCE • FROM 
WH I CH TH E SAMPLE CAME , OR THE QUARTZJ TI C 3 , 000 FOOT STRATIGRA­
PHIC SECTION BE LOW THE SOUTHERN OCCURRENCE . THE NEARES T 
EXPOSED GRAN ITI C INTRUSION IS 26 MIL ES AWAY I N A DI FFEREN T 
MA J OR FAULT BLOCK . S ILL S OF THE GABBRO I C MOYIE INTRUSIONS 
IP RO TE ROZO ! Cl OCCUR IN THE AREA RU T THEY ARE OLDFR THAN THE 
REG I ONA L METAMORPHISM AND THE NEARES T LARGE ONE I S APPAREN TL Y 
MORE THAN 3 , 000 FEET STRATIGRAPHJCA LLY BELOW THE METAMORPHIC 
OCCURRENCES . FOR THESE REASONS ThE METAMORPH I C OCCURRENCES 
SEEM LI KE LY TO BE DUE TO THE COMB I NA TI ON OF CHEMICAL LY FAVOUR ­
ABLE STR ATA AND A LOCAL CULM I NAT I ON OF REG I ONAL ME TA MORPH I S~ , 
BU T THE POSSIBILITY THAT TH EY ARE DUE TO A HIDDEN I NTRUSION 
NO OLDER THAN THE REGIONA L METAMORPHISM IS NO T JISPROVED . IT 
J S DI FFI CU LT TO RECONCILE THE K- AR AGE OF 710 M. Y. WIT H EITHER 
INTERPRETATION IF THE MA I N PERIOD OF REG I CNA L META~ORPH J SM 

WAS , AS HAS GENERAL LY BEEN SUPPOSED , MESOZOIC . 
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BIOT!TE , K- AR AGE 39 + OR - 4 M. Y. 

K=7 . 84 PERCENT , AR40/K 40=0 . 0023 • RADIOGENIC AR =52 
PERCENT . 

CON CEN TRA TE- RE LATIVELY CLEAN CONCENTRATE OF 
SOMEWHAT ALTERE D OLIVE - GREEN BIOTI TE . THE FLA KES 
HAVE 5 PERCENT CHLORITE ALTERATION ON THE EDGES , 
AND ABOU T 5 PERCEN T OF THE GRAINS CON TAI N APA TIT E 
I NCLUSIONS , AND A FEW ARE BLI STERED . HORNB LENDE 
AMOUNTS TO AB OUT 3 PERCENT . 

FROM GRAN I TE 
RAILWAY CUT, COOUIHALLA RAILROAD , NOR TH OF MOU TH 
OF CARRY CREEK AND ABOU T 1 MI LE SOUTH OF ! AGO , 
BR I TISH CO LUM BI A, 49- 30-3 0 N, 121 - 10 W. MAP UN IT 
25 , GSC MAP 737A <1 944) . SAMP LE CU- 337 , COLLECTED 
AND INTERPRETED BY J . A· COA TES . 

THE ROCK IS A MED IUM- GRAINED • FAINTLY PORPHYRITIC BIO T!T E 
GRANI TE CONSISTING OF WHITE• MI CROPER THI TI C OR THOCLASE , QUARTZ , 
ZONED OL! GOCLA SE AND BIOTIT E, WITH ACCESSORY HORNB LE NDE • 
MAGNETI TE" APATITE AND SPHENE . ALTERATION OF SOME BI OTITE 
HA S PR ODUCED TR AC ES OF CH LOR ITE AND EP! DO TE· SERICITIC 
ALTE RA TI ON OF PLAGIOCLASE I S MODERATE LY ADVANCED . MYRMEKI TE 
HAS DEVELOPED AT PLA GIOCLASE - ORTHOCLASE CON TACTS . FURTHER 
PETROGRAPHIC IN FORMAT I ON I S GIVEN BY CAIRNES <1924, PP. 98 -
100) . 

THE SAMP LE WAS TAKEN FROM A DI SCORDAN T BA THO LITH OF 
GRAN I TE AND GRANOD I OR IT E, ABOU T 100 SQUARE MI LE S IN AREA • I N 
THE COQUIHA LLA DI STRICT OF THE CASCADE MOUN TAIN S. THE BA THO LIT H 
INTR UDES LATE LOWER CRE TAC EOUS STR ATA AND IS REPOR TED BY 
CAIRNES <1 924 • P. 102) TO BE UNCON FORMAB LY OVER LAI N RY THE 
VOLCANIC ROCKS OF TH E COQU IHALLA GROUP , WH I CH CA I RNES (1 944) 
CONSIDERED TO BE POS T- EOCENE . THE K- AR DATE OF 39 + OR - 4 
M. Y., LATE EOCENE OR EARLY OLIG OCENE , I S TH US I N AGR EEMEN T 
WITH FIEL D RELATIONS . 

REFERENC ES -

CAIRNES , C. E. 
1924 COQU IHALLA AREA • BR ITI SH CO LUMBIA . GEOL . SURV ., 

CANADA , MEM . 139 , PP . 98 - 103 . 

CAIRNE S , C. E. 
1944 GEOL . SURV ., CANADA , MAP 737A , HOPE . 
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BRITISH COLUMBIA 

BIOTITE, K-AR AGE 98 + OR - 6 M. Y. 

K=7.34 PERCENT, AR40/K40=0 . 00 59 t RADIOGENIC AR =79 
PERCENT . 

CONCENTRATE- RELATIVELY CLEAN CONCENTRATE OF 
SLIGHTLY ALTERED OLIVE-GREEN BIOTIT E. LE SS TH AN 
1 PER CEN T OF THE FLAKES CONTAIN OPAQUE BLEBS AND 
FINE RUTILE NEEDLES . ABOUT 5-1 0 PERCENT OF THE 
FLAKES ARE ALTERED TO CH LOR ITE ON THE EDGES . 
I MPURITIES OF HORNB LE NDE (5 PERCEN T> AND QUAR TZ­
FELDSPAR (1 PERCENT> ARE PRESENT . 

FROM GRANOD I ORITE 
ON HOPE-PRINCET ON HIGHWAY , JUST EAST OF GOODFELLOW 
CREEK• BRITISH COLUMBIA • 49-16-45 N, 120 - 46 w. 
MAP UNIT 5, GSC MAP 888A . SAMPLE CU 336 t 
COLLECTED AND I NTER PRE TE D BY J . A. COATS . 

THE ROC K I S A MEDIUM - GREY BIOTITE-HORNBLENDE-QUARTZ­
DIORITE OF MED IU M GRAIN SIZE AND FOLIATED GRANITIC STRUCTURE . 
MEGOSCOPICALLY VI SIBLE CONSTITUENTS ARE PRISMS OF FRESH 
BLACK HORN BLENDE 1 TO 4 MM . LONG , LUSTROUS BLAC K BIOTITE 
FLA KES MOSTLY LESS THA N 1 MM . IN DI AME TER , WHI TE PLAG I OC LASE 
IN ANHEDRAL GRA I NS MAIN LY BE TWEEN 1 AND 3 MM . I N DI AMETER , 
AND TRACES OF CHLORITE AND EPIDOTE ASSOC IAT ED WITH THE MAFIC 
MINERALS . QUAR TZ I S NOT READI LY VISIBLE . 

THE **EAGLE GRANOD ! OR !TE** OF PRINCETON MAP SHEE T I S 
PART OF A CONTINUOUS BELT OF PLUTONIC ROCKS TRENDING IN A 
NORTHWEST - SOU THEAST DIRECTION FOR 115 MIL ES ACROSS TH E 
ASHCROFT, HOPE AN D PRINCETON MAP ARE AS• AND CON TI NU I NG 
SOUTHWARD INTO THE STATE OF WASHINGTON . I N THE PR ! NCETON 
MAP AREA TH E BEL T NARROWS CONSIDERABLY AND IS ONLY 2 MIL ES 
WIDE AT THE SAMPLING LOCA LITY. THE **EAGLE GRANOD IOR IT E** 
IS CHARACTERIZED BY GNEISSIC FOLIATION AND LOCALLY IT GRADES 
INT O GNEISS OR MIGMATITE. AT THE SAM PLING LOCALITY TH E ROCK 
IS PLUTONIC IN CHARACTER, THO UG H WITH DI S INCT FOLIATI ON . 
A SHORT DISTANCE EAST THE ROCK GRADES I NTO QUARTZO- FELDSPATHIC 
AND AMPHIBOLITIC GNEISSES. 

IN THE PRINCETON MA P AREA TH E EAS T MARG IN OF THE PLUTON 
IS CLEARLY INTRUSIVE INT O (OR DE RI VE D FROM) SEDIMEN TAR Y AND 
VOLCANIC ROCKS AS S IG NED BY RICE (1947• P. 12> TO THE LATE 
TRIASSIC NICOLA GROUP AND FOLIATI ON IN THE PLUT ON IC ROCKS IS 
CONFORMABLE WITH NICOLA GROUP STR UCTURES . ALSO AT THE EAS T 
MARGIN• VOLCANIC AND SEDIMENTARY ROCKS OF TERTI ARY AGE 
APPARENTLY OVERLIE TH E **GRANODIORITE** 2 . 5 MI LES NORTHWEST 
OF THE SAMPLING LOCA LITY ( RI CE , 1947 t MAP 888A l. THE NATURE 
OF THE CONTACT IS NOT SPEC IFIE D. THU S NO INCONSISTENCY 
EXIS TS WI TH RESPE CT TO TH E K-AR DATE OF 98 + OR - 6 M. Y. AND 
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RELATIONS AT THE EAS T MARGIN OF THE PLUTON . 

AT THE WEST MARGIN , EXCEPT FOR A SMALL AREA OF NICOLA 
GROUP ROCKS• THAT PORTION OF THE **EAGLE GRANODIORITE** IN 
THE PRINCETON MAP AREA IS IN CONTACT WITH ROCKS ASSIGNED TO 
THE PASAYTEN GROUP . ROCKS OF THIS GROUP ARE MA INLY CLASTIC 
SEDIMENTS THAT INCLUDE A HIGH PROPORTION OF ARKOSE I N THE 
LOWER PART OF THE SECTION . THE NATURE OF THE CONTACT BETWEEN 
THE PASAYTEN GROUP AND THE **EAGLE GRANODIORITE** HAS BEEN 
DESCRIBED BY DALY (1912• P. 481) AND RICE (1947• P. 19) AS 
AN UNCONFORMITY . EVIDENCE OF INTRUSION IS LACKI NG . PLANT 
FOSSILS COLLECTED BY RICE IN THE PASAYTEN GROUP FRO M SEVERA L 
THOUSAND FEET ABOVE THE BASE OF THE SECT ION WERE EXAM I NED 
BY W. A. BE LL WHO ASSIGNED A VERY LATE LOWER CRETACEOUS 
(ALBIANl AGE TO THI S FLORA. 

IF THE K- AR DA TE OF 98 + OR - 6 M.Y . (EARLY UPPER 
CRETACEOUS) IS THE TRUE AGE OF BIOTITE IN THE **EAGLE 
GRANODIORITE** THEN EITHER TH E PASAYTEN GROUP IS SOMEWHAT 
YOUNGER THAN ALBIAN OR THE UNCONFORMABLE RELATION WITH THE 
**GRANODIORITE** IS IN DOUBT . THE WRITER HAS EXAMINED THE 
WEST CONTACT AREA IN SEVERAL PLACES• INCL UD I NG THE AREA 
DESCRIBED BY DALY• AND CONCLUDES THAT THE OBSERVED EVIDENCE 
FAVOURS INTERPRETATI ON OF THIS CONTACT AS A FAULT . IF THE 
CONTACT IS A FAULT THAT BECAME ACTIVE IN POST LOWER 
CRETACEOUS TIME, THE K-AR DA TE WOULD NOT BE INCOMPATIBLE WITH 
FIELD EVIDENCE . 

REFERENCES-

DALY • R. A. 
1912 NORTH AMERICAN CORDILLERA FORTY-NINTH PARALLEL . 

RICE H.M.A. 

GEOL . SURV ., CANADA , MEM . 38 , PP . 479 - 506• MAP 
14. 

1947 GEOLOGY AND MINERAL RESOURCES OF THE PRINCETON 
MAP-AREA , BRITISH CO LUMBIA. GEO L. SURV ., CANADA, 
MEM. 243 • PP. 19-24 AND PP . 35 - 36 . 

CAMSELL C. 
1913 GEOLOGY AND MINERAL DEPOSITS OF THE TULAM EEN 

DISTRICT , B. C. GEOL . SURV ., CANADA, MEM 26, PP . 
76-82. 

GSC 65-1 0 BIOTJTE, K-AR AGE 84 + OR - 6 M. Y. 

K=6 . 80 PERCENT, AR40/K40=0 . 0050 • RADIOGENIC AR=81 
PERCENT. 
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CONCENTRATE- RELATIVELY CLEAN CONCENTRATE OF LIGHT 
BROWN BIOTITE . ABOUT 5 PERCENT OF THE FLAKES ARE 
ALT ERED TO CHLORITE ON THE EDGES, AND THERE IS 
ABOUT 5 PERCENT FREE CHLORI TE IN THE SAMPLE . 
ABOUT 5 PERCENT OF THE FLAKES ARE BLISTERED . TOTAL 
CHLORI TE CONTENT IS 10 PERCENT , AND HORNBLENDE 
!LESS THAN 5 PERCENT! IS PRESENT AS AN IMPURITY. 

FROM GRANOD I OR!TE . 
ROAD CUT ON HO PE-PRI NCETON HI GHWAY AT BI G BEND 
NEAR JUNC TI ON OF SKAGIT RIVER AND SUMALLO RIVER , 
BRITISH COLUMB I A, 49-12-12 N, 121-05 w. MAP-UNIT 
26 , GSC MAP 737. SAMPLE CU 338 , COLLECTED AND 
IN TE RPRETED BY J. A. COA TE S . 

THE ROCK IS A LIGHT GREY , PORPHYRITIC QUARTZ - DIOR IT E WITH 
ABOUT 3 PERCENT DARK GREEN HORNBLENDE I N CRYSTA LS 2-10 MM. LONG 
CON TRAS TI NG WITH A FINE TO MEDIUM-GRAINED GROUNDMASS OF PLAGIO­
CLASE , QUARTZ AND BIOTITE . 

THE SAMP LE WAS OB TAINED FROM ONE OF A GROUP OF CLOSELY 
S I MI LA R• SMAL L• DISCORDAN T INTRUSIONS THAT PENETRATE UPPER 
JURASSIC (Ql AND LOWER CRE TACEOUS STRATA OF THE DEWDN EY CREEK 
GROUP . A TERTIARY AGE WAS TENTATIVELY ASSIGNED TO THE SAMP LED 
INTRUSION BY CAMSELL (1911) BUT CAIRNES (1924 P. 105) LATER 
GROUPED THIS INTRUSION WI TH OTHERS IN THE AREA AND ASSIGNED A 
LATE CRETACEOUS AGE TO THE GROUP . THIS AGE IS IN ACCORD WITH 
THE K- AR DA TE OF 84 + OR - 6 M. Y. 

THE DATED INTRUSION IS SIGN IFI CANT LY LOCATED AT THE CONTACT 
BETWEEN THE DEWDNEY CREEK GROUP AN~ THE HOZAMEEN GROUP OF **LATE 
PALEOZOIC** AGE . THIS CONTACT IS APPARENTLY A FAULT BUT 
OU TCROPS OF THE I NTRUSIVE ROCK SHOW NO EVIDENCE OF HAVING BEEN 
DISTURBED BY MOVEMENT ALONG THIS FAULT. 

REFERENCES-

CAIRNES , C. E. 
1924 COQUJHALLA AREA• BRI TI SH COLUMBIA • GEO L. SURV . 

CANADA • MEM . 139, PP . 104-105. 

CAMSELL, C. 
1911 GEOLOGY OF SKAGIT VALLEY , YALE DISTRICT , B. C. 

GEOL . SURV . CANADA • SUM . REPT ., 1911 PP .1 15 - 123 . 
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BR ITI SH COLUMBIA 

BIOT!TE t K-AR AGE 48 + OR - 12 M.Y. 

K=7 . 35 PERCENT, AR40/K40 =0 . 0029 • RADIOGENIC AR=73 
PERCENT. 

CONCENTRATE- CLEAN CONCENTRA TE OF PALE OLI VE ­
GREEN BIOTITE . A FEW FLAK ES ARE ALTE RED TO 
CHLORITE ON THEIR EDGES AND SOME CON TAI N CO LOUR ­
LES S INCLU S I ONS . MINOR I MPUR ITIE S CONS IST OF LESS 
THAN 1 PERCENT QUARTZ , FELDSPAR AND HORNB LENDE . 

FROM QUARTZ DIORJTE 
EAST SIDE OF CATFACE PENINSULA, I N ROADCUT ON EAST 
BOUNDAR Y OF IR 18• BRI TI SH CO LUMBIA , 49-14 - 35 N, 
125-57-0 0 W. NO GEOLOGICAL MAP . SAMP LE CT - J -4-6-
64 t COLLECTED AND INT ER PRET ED BY D. J . To CARSON . 

THE ROCK I S VERY FINE TO MED I UM GRA I NED HYPI DI OMORPHIC ­
GRANULAR, SER IATE• GREY , UNALTE RED HORNBLENDE BI OTITE QUAR TZ 
DIORITE . IT CONTAINS 50 . 5 PERCENT EUHEDRAL TO SUBHEDRAL 
OSCIL LAT ORY - ZONED PLA GI OC LA SE RANGING I N COM POS ITIO N FROM 
ANDES I NE TO OLI GOCLASE , 408 PE RCEN T CLOUDED POTASH FELDSPAR , 
8 .1 PERCENT SUB HE DRAL BIOTITE PLE OCHROI C FROM DARK BROWN TO 
LIGHT YELLOWI SH-B ROWN t 5 . 8 PERCENT EUHEDRA L TO SUBHEDRAL 
PO!KILITIC HORNBLENDE PLEOCHROIC FROM DARK GREEN TO YELLOW!SH­
BROWN , 30.3 PERCENT AN HE DRAL QUAR TZ, 0 . 4 PERCENT OPAQUE 
MI NERALS AN D 0 . 2 PERCENT APATITE . 

BIOT!TE• LIK E ALL OTHE R ESSENTIAL MINERALS t VAR IE S 
CONSIDERABLY IN GRA IN S IZE. MOS T GRA I NS ARE DISCRE TE, BUT 
SOME FINE BIOT!TE OCCURS I N CLUSTERS WI TH S I MI LAR - S I ZED 
HORNBLENDE AND AS INC LUSION S WITH PLAGIOCLASE I N LARGE 
POIKILITIC HORNBLENDE CRYS TAL S . A FEW BI OTIT E GRAINS ARE 
PARTLY CHLORITI ZED . 

THE QUARTZ DIORI TE UNDERL I ES MUCH OF CA TF ACE PENINSULA 
AND AT SOME LOCA LITI ES HAS I NTRUDED VOLCANIC ROCKS OF PROBABLE 
LATE TRIA SS IC AGE. IT APPEARS TO BE RE LATED TO I RREGULAR LY­
SHAPED BODIES OF QUARTZ D!ORJTE PORPHYRY WH IC H INTRUDE HIGH LY 
AL TE RED QUARTZ MONZON ITE I N THE CENTRAL PORTI ONS OF THE 
PENINSU LA. THE SE PORPHYRY BODIES AND THE QUAR TZ DIORITE ARE 
PETROGRAPHI CA LL Y S I MILAR AND BO TH ARE RE LATIVE LY UNA LT ERED . 
DI SSEMINATED AND FRAC TURE - FILLING DEPOSI TS CONTAIN I NG 
CHALC OPYR ITE, BORN ITEt AND MO LY BDENI TE ARE ASSOCIATED WITH 
THE PORPHYRIE S. 

SUPPORT FOR THE TERTIA RY AGE OF THE QUARTZ DIOR IT E­
QU ART Z DI OR IT E PORPHYRY INT RUS IVE COMP LEX AND ASSOC IAT ED 
COPPER MI NERALIZ AT ION AT CATFACE I S FOUND IN THE OCCURRENCE 
OF PETROGRAPHICALLY S I MIL AR COMPLEXES ELSEWHERE ON VANCOUVER 
ISLAND• ONE OF WHIC H I S AT MT. WASH IN GTON WHERE IT INTRUDES 
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LATE CRETACEOUS SEDIMENTARY ROCKS . ADDITIONAL SUPPOR T I S 
GIVEN BY THE TERTI ARY AGES OF S IMILAR QUAR TZ DI OR IT ES FROM 
ZEBALLOS ! GSC 65 - 12 AT 38 +OR - 14 M. Y. J AND SOOKE ( GSC 
65-13 AT 39 +OR - 10 M. Y. l . 

GSC 65 - 12 

(92 Ll 

BIOTITE, K-AR AGE 38 + OR - 14 M. Y. 

K=7 . 28 PERCENT, AR40/K40=0 . 0022 • RAD I OGEN IC AR=56 
PERCENT . 

CONCENTRATE- CLEAN CONCE NT RA TE OF RELATIVELY FRESH 
BIOTITE . LESS TH AN 5 PERCENT OF THE GRA I NS SHOW 
SLIGHT ALTERA TI ON TO CHLORITE . THE BIOTIT E FLAKES 
ARE PALE OLIVE - GREEN AND CONTAIN A FEW COLOURLESS 
INCLU S I ONS . MI NOR I MPUR ITIE S CONSIST OF QUARTZ , 
FELDSPAR AND A TRACE OF HORNBLENDE. 

FROM QUAR TZ DI OR IT E 
CENTRAL ZEBALLOS MINE• NO 9 LE VE L CROSS - CUT• 2200 
FT FROM PORTAL • BRIT I SH COLUMBIA, 50- 02- 0 7 N• 
126-47- 04 W. MA P-U NIT 6 , B. c . DEP T. MI NES BUL L 
27 , FIG . 2 • SAM PLE CT - B-21 - 6-64, COLLECTED AND 
INTERPRETE D BY D. J. T. CARSON . 

THE ROCK IS FIN E TO MEDIUM GRAINED HYPIDI OMOR PHI C- GRANU LA R 
GREY FRE SH HORNBLEN DE BIOTITE QUAR TZ DIORITE . IT CONTAINS 54 . 8 
PERCENT SUBHEDRA L OSC ILL ATORY-Z ONED PLAGIOCLASE RANG IN G I N 
COMPOSITION FROM ANDES INE TO OLIG OC LAS E• 11 . 0 PERCENT ANHEDRA L 
BIOTITE PLEOCHROIC FR OM DARK BROWN TO LIGHT YELLOW- BROWN , 5 . 0 
PERCENT SUBHEDRA L TO ANHEDRAL AMPHIBO LE PLEOCHROIC FROM DAR~ 
GREEN TO MED I UM GREENISH-BR OWN , 28 . 6 PERCENT ANHEDRA L QUAR TZ, 
0 . 6 PERCENT APATITE, LE SS THAN 1 PERCENT CH LORITE INTE RGROWN 
WITH BIOTITE , AND LESS THAN 1 PERCENT MAGNETITE . 

THE SAMPLE WAS TAKEN 700 FEET FROM TH E CONTACT OF THE 
QUAR TZ D! OR !TE WITH BORDER ZONE GRANODIOR!TE AND I S TYPI CA L 
OF THE QUAR TZ DIORITE PHASE OF THE ZEBALLOS BA TH OL!TH. THIS 
QUAR TZ DIORITE IS THE YOUNGEST MA J OR PHA SE OF TH E BA THO LITH 
AND OCC UR S AS A MASS APPROXIMATELY EIGHT MILE S LONG A N~ TWO 
MILE S WI DE . IT INTRU DES GRANODIORITE WH I CH I NTRU DES GABBRO 
A~D DI OR IT E PHASES . ROCKS OF LATE TRIASSIC AND EARLY 
JURASS!C(Q) AGES ARE CUT BY AL L THESE PHASES . ACCORD I NG TO 
STEVENSON (1950) TH E QUARTZ DIOR IT E APPEARS TO HAVE BEEN 
FORCIBLY INTRUDED WI TH DEVELOPMENT OF CONTACT BRECC IA S , BU T 
DOES NOT SHOW ANY S I GN OF GRANULATION OR RECRYSTA LLI ZA TI ON . 

REGARD I NG TH E GOLD- QUAR TZ VE I NS OF THE ZFBALLOS MINING 
CAMP , STE VENSON STATES !P . 33 ) ** THEY ARF YOUNGER TH AN THE 
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QUARTZ D! OR JT E AND HAVE ALSO A CLOSE SPATIAL RE LATI ONSH IP TO 
IT, AND IT I S PR OBAB LE THAT, THOUGH THE VEIN MA TTER MAY NO T 
HAVE COME FR OM THE QUAR TZ DIORITE , IT MAY BE GENE TI CA LLY 
RE LATED I N COM I NG FROM THE SAME DEEP SOURCE** • 

ALTHOUGH THE STRAT I GRAPH I C EVIDENCE FOR THE AGE OF THE 
QUAR TZ DIOR IT E IS LI MI TE D, THE K- AR AGE OF 38 + OR - 14 M. Y. 
I S RE LATIVELY CLOSE TO TH OSE OF S IMILAR QUARTZ DI OR ITE S FROM 
CATFACE PENINSULA !GSC 65 - 11 AT 48 + OR - 12 M. Y. l AND 
SOOKE !GSC 65 - 13 AT 39 + OR - 10 M. Y.J. 

REFERENCE -

STEVENSON, J. s . 
1950 GEOLOGY AND MINERAL DEPOSI TS OF THE ZEBAL LOS 

MIN I NG CAMP , BRI TISH CO LUMB!A t BRITISH CO LUMBIA 
DEPT . OF MINES , BULL . NO . 27 . 

GSC 65 -1 3 

!92 BJ 

BI OTJTE, K- AR AGE 39 + OR - 10 M.Y. 

K=5.70 PERCEN T. AR40/K40 =0 . 0023 · RADIOGENIC AR=25 
PERCENT . 

CONCENTRA TE- RELATIVELY I MPURE CONCENTRATE OF DARK 
OLI VE- GREEN BI OT!T E. ABOU T 10 PERCENT OF THE 
FL AKES ARE AL TERED TO CH LOR IT E ON THE EDGES . THE 
CONCENTR ATE ALSO CON TAINS ABOUT 10 PERC ENT FR EE 
CHLORITE , 5 PERCENT HORNB LE NDE t AND 1 PERCENT 
QUARTZ - FELDSPAR AND OPAQUES . 

FROM GRANITE . 
SOU THERN VANCOUVER ISLAND, BR ITIS H COLUMBIA t 48 -
26- 55 Nt 124-00-00 W. MAP-UN IT 14 • GSC MAP 44A . 
SAMPLE CT- X-1, COLLECTED BY P. HENRY ( MACSAN 
EXPLORATION LT D.) AND INTERPRETED BY D. J. T. 
CARSON . 

THE ROCK I S MEDIUM GRAINED , GREY, FRE SH , HYPID I OMORPHIC ­
GRANULAR BI OTITE QUAR TZ DI OR !T E. IT CONTA IN S 63 . 9 PERCENT 
SUBHEDRA L OSCILLATORY- ZONED OL IGOC LASE -AN DESINE , MOS T OF WHICH 
I S SLIGHTLY CLOUDED, 25 . 5 PERCENT AN HE DRAL QUARTZ t 9 . 4 PERCENT 
ANHEDRA L TO SUBHEDRAL B!OT!TE• SOME OF WH IC H CONTA IN S REMNANTS 
OF HORNBLENDE , 0 . 3 PERCENT I NTERST ITI AL POTASH FELDSPAR • 0 . 6 
PERCENT ACCESSORIES SPHENE , APATITE , AND EPIDOTE, AND 0 . 3 
PERCEN T OPAQUE MI NERA LS. 

MOS T OF THE BIOTITE GRAINS ARE PLEOCHRO!C FROM LI GHT 
BROWNISH - YELLOW TO DARK BROWN AND HAVE RAGGED OUTLINES . TH EY 



18 

BRITISH COLUMBIA 

ARE LARGELY UNALTERED BUT SOME CONTAIN STREAKS OF IRON OX IDE 
AND CHLORITE PARALLEL TO THEIR CLEAVAGES. INCLUSIONS OF 
EUHEDRAL PALE GREEN UNALTERED HORNBLENDE ARE ENCLOSED IN SOME 
OF THESE BIOTIT E GRAINS. THE REMAINDER OF THE BIOTITE IS 
PLEOCHROIC FROM DEEP GREEN TO BROWNISH-YELLOW AND OCCURS IN 
ELONGATED POIKILITIC ZONES WITH EP!DOTE• SPHENE , AND REMNAN TS 
OF HORNBLENDE. THIS LATTER TYPE OF BIOTITE I S BE LI EVED TO BE 
THE PR ODUC T OF LATE MAGMA TIC REPLACEMENT OF HORNBLENDE. 

THE SAMPLE IS FROM THE LARGE ST (APPROXIMA TELY 1.5 X .75 
Ml.) OF SEVERAL **GRANITIC** PLUGS WHICH INTRUDE THE LATE EOCENE 
METCHOS!N VOLCANJCS AND ARE OVERLAIN UNCONFORMABLY BY LATE 
OLIGOCENE SEDIMENTS. TH E DATE OF 39 + OR - 10 M.Y. THEREFORE 
SUPPORTS THE STRATIGRAPHIC DATA. WITHIN TH E LI MI TS OF EXPERI­
MENTAL ERROR IT ALSO AGREES WITH TWO OTHER DATES FROM UNALTERED 
QUARTZ DIOR!TES ELSEWHERE ON VANCOUVER ISLAND (GSC 65-11 AND 
12l. THESE DATES• AND THE OCCURRENCE OF POST-LATE CRETACEOUS 
QUARTZ DIORITE IN THE MT. WASHING TON AREA SUGGESTS THAT THERE 
WAS A MID-EARLY TERITIAR Y OROGENY WHICH INVOLVE D THE INTRUSION 
OF APPRECIABLE QUANTITIES OF QUAR TZ DIORITE. 

REFERENCE-

CLAPP, C.H. 
1917 SOOKE AND DUNCAN MAP AREAS, VANCOUVER ISLAND, 

G.s.c. MEMOIR 96. 

GSC 65-14 

(92 Ll 

BIOTITE, K-AR AGE 151 + OR - 14 M.Y. 

K=5.23 PERCENT, AR40/K40=0.0092• RADIOGENIC AR=74 
PERCENT. 

CONCENTRATE- RELATIVELY CLEAN CONCENTRATE OF TWO 
VARIETIES OF BIOTITE. ONE IS OLIVE-GREEN AND 
UNALTERED, THE OTHER IS OLIVE-GREEN, ALTERED AND 
BLEACHE D IN PLACES. IN THIS SECOND VARIETY THE 
CHLORITE ALTERATION VARIES FR OM SLIGHT TO COMPLETE• 
AND MOST OF THE FLAKE S CONTAIN FINE HAIR-LIKE 
INCLUSIONS AND TINY OPAQUE BLEBS. TOTAL CHLORITE 
CONTENT IS ABOUT 30 PERCENT, HORNBLENDE LE SS THAN 
5 PERCENT. 

FROM QUARTZ MONZON ITE 
ROADCUT NEAR RAILWAY CROSSING, BRITISH COLUMBIA, 
50-16-35 N, 126-51-21 w. MAP-UNIT 4, GSC MAP 1029 
A. SAMPLE CT-A-25/7/64• COLLECTED AND INTER­
PRETED BY D. J. T. CARSON. 
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FOR DESCR IPTI ON AND INTER PRETATION SEE GSC 65 - 15 . 

GSC 65 - 15 

(92 L) 

HORNB LE NDE • K- AR AGE 143 + OR - 60 M. Y. 

K=0.3 6 PERCENT, AR40/K40=0 . 0087 RADIOGENIC AR=24 
PERCENT . 

CONCENTRATE - CLEAN CONCEN TRATE OF SOMEWHAT ALTERED 
DARK GREEN HORNBLENDE . THE GRAINS CONTAIN F I NE 
OPAQUE BLEBS <5 PERCENT> AND COLOUR LE SS BLESS (1 
PERCENT) . THERE IS SOME ATTACHED BI OTITE (1 
PERCENT lo 

FROM QUAR TZ MONZONITE 
ROADCU T NEAR RAILWAY CROSSING , BR ITI SH COLUMBIA , 
50 - 16-35 N, 126 - 51 - 21 w. MAP - UNIT 4 , GSC ~AP 1029 
A. SAMP LE CT - A- 25/7/64 , CO LL ECTED AND I NTERPRE TED 
BY D. J . To CARSON . 

THI S HORNBLENDE AND TH E BIO TIT E OF GSC 65 - 14 ARE BOTH 
FROM THE SAME ROCK • A MED I UM TO COARSE GRAINED • PALE PINK , 
HYP I D!OMORPHIC - GRANULAR BI OTITE-H ORNB LENDE GRANODIORITE . I T 
CON TAI NS 38 . 9 PERCENT SUBHEDRAL OSC ILL ATORY ZONED CLOUDED 
PLAGI OC LASE RANGING IN COMPOSI TI ON FROM ALBIT E TO SODIC 
ANDESINE • 18 08 PERCENT ANHEDRAL STRONGLY CLOUDED INTERSTITIAL 
POTASH FELDSPAR, 31. 8 PERCEN T ANHEDRA L MODERA TELY STRAINED 
QUA RTZ~ 3 . 7 PERCENT ANHEDRAL TO EUHEDRA L PLEOCHROIC PALE 
YEL LOW I SH- BROWN TO DEEP BROWN BIOT ITE, 4 . 6 PERCENT SUBHEDRA L 
TO EUHEDR AL PO I K! LITIC HORNBLENDE PLEOCHROIC FROM PA LE 
YE LLOWISH - BROWN TO DEEP GREENISH- BROWN • 0 06 PERCENT CHLORITE 
AFTER BI OTIT E, 1 . 3 PERCENT IR ON OX I DES • AND 0 . 3 PERCENT 
APAT IT E AND SPH ENE . SOME QUAR TZ AND HORNBLENDE CRYSTALS ARE 
UP TO 9 MM . I N DI AME TE R AND LENG TH. 

MOST BIOT !TE GRAINS CONTA I N LE SS THAN 10 PERCENT CHLOR !T E 
WH I CH OCCURS AS STREAKS PARALLEL TO CLE AVAGE OR IN STYLOLITIC 
ARRANGEMENT ACROSS THE CLEAVAGE, BUT A FEW GRAINS ARE ALMOST 
ENTIRELY CH LORITIZED . SOM E ARE BEN T AND TORN ACROSS THEIR 
CLEAVAGE PLANES . IR ON OX I DE STREAKS ARE COMMON IN TH E 
BI OTIT E AND SOME GRA I NS CONTAIN EU HEDRA L I NC LUS I ONS OF 
APATITE AND UNALTERED HORNBLENDE . 

HORNBLENDE CRYS TALS ARE MAINLY UNALTERED BU T CONTAIN 
NUMER OUS I NC LUSIONS OF ALL OTHE R MINERA LS PRESENT IN THE ROCK . 
SOM E HAVE THIN DISCON TI NUOUS RIMS OF BIOT IT E. 

THI S MEDIUM TO COARSE GRA IN ED GRANOD I OR! TE AND A MED IUM 
GRAINED GRANOD ! ORI TE WHICH CONTAINS LESS PO TASH FELDSPAR• 
FORM THE TW O MAJOR PHASES OF THE N!MPKISH BA THOLITH o THEY 
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INTRUDE ROCKS AS YOUNG AS LATE NOR IA N. TH E MED1UM TO COARSE 
PHASE IS VERY COMMON IN THE VI CINI TY OF THE CONTACT 
METASOMATIC I RON DEPOS IT AT NI MPKISH IRON MINE AND IS 
CONS IDE RED BY SANGSTER (1964) TO BE THE I MMEDIA TE SOURCE OF 
THE IRON. THE SAMP LE WAS TAKEN FROM A LOCA TI ON APPROXIM ATELY 
ONE MI LE NORTH OF THE MI NE . 

THE K- AR AGES ON BIOTIT E (GSC 65-14) AND HORNBLENDE 
(GSC 65-15) ARE IN CLOSE AGREEMENT AND INDICA TE A MID 
JURASS IC AGE FOR THE GRANODIORI TE AND THE I RON DEPOS IT. THI S 
IS IN ACCORD WITH K- AR AGES FROM ANO TH ER I RON DEPOSIT ON 
VANCOUVER IS LAND ( BRYNNOR l AT WH I CH PRE-ORE GRANODIORITE 
IS 167 + OR - 10 M. Y. AND A POS T-ORE DYKE IS 121 + OR - 35 
M. Y. (GSC 64- 2 AND GSC 64-3). 

REFERENCES-

GUNNING, H.C. 
1930 GEO LOGY AND MINERA L DEPOSITS OF THE QUATS I NO ­

NIMPK I SH AREA , VANCOUVER I SLAND , BR ITI SH CO LU MB IA. 
GSC SUMM . REPT . 1930 PT . A• PP. 94-143. 

HOAD LE Y, J. W. 
1954 GEO LOGY AND MI NERA L DEPOSITS OF THE ZEBALLOS­

NIMPK I SH AREA • VANCOUVER I S LAN D~ B. C. GSC MEM . 
272 . 

SANGSTER , D. F. 
1964 THE CONTACT-METASOMATIC DEPOSITS OF SO UTH WESTE RN 

B. C. PH . D. TH ES I S , UNIV . OF B. C. ( SUBM ITTED 
FOR PUBLICATION AS GSC BU LLETIN l. 



GSC 65-17 

(92 Fl 

21 

BRITISH COLUMBIA 

BIOTITE, K-AR AGE 162 + OR - 9 M.Y. 

K=6.91 PERCENT, AR40/K40=0.0099, RADIOGENIC AR= 79 
9ERCENT. 

CONCENTRATE- RELATIVELY CLE AN CONCEN TR ATE OF 
SLIGHTLY ALTERED, OLI VE GREEN BIO TIT E. THE FLAKES 
CON TAIN FI NE , NEED LE-LI KE • OR IENTATED I NCLUSIONS, 
AND CHLORITE ALT ERAT IO N I S MA I NLY ON THE EDGES OF 
THE FLAKES. IMP UR ITIE S CONS I ST OF HORNBLENDE (1 
PERCENT ) AND CHLORITE (1 0 PERCEN T) . 

FROM GRANOD I ORITE 
ROADCU T ALONG HEBER RIVER• VANCOUVER ISLAND • 
BR IT ISH CO LU MB I A, 49-49-15 N, 125-58-25 W. MAP­
UN IT 8 • GSC SUMM . REP T. 1930 , PT . A (ALBERNIE NW 
QUARTER , H. C. GUNN I NG ). SAMPLE MEKA 64-1, 
CO LLECTED AND INTERPRETED BY J. E. MU LL ER . 

THE ROCK IS MED IU M GRAINED • PINK-GREY, EQU I GRANU LAR 
HORNBLENDE BIOTITE QUAR TZ MONZON ITE• CONS I ST I NG OF QUARTZ 
33 . 5 PERCENT, K-F ELDSPAR 20 ·8 PERCENT • PLAG I OCLASE 38 .7 
PERCENT , BI OT IT E 1 .7 PERCEN T, HORNBLENDE 1 . 8 PERCENT, CHLORI TE• 
EPIDOTE• MAGNET I TE • APATITE 2 • 5 PERCENT. 

TAKEN FROM THE CEN TRA L VANCOUVER ISLAND BA THO LIT H. FOR 
DISCUSS I ON SEE GSC 65-1 8 . 
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BIO T!T E, K- AR AG E 166 + OR - 8 M. Y. 

K=5 . 83 PERC EN T, AR 40/K 40=0. 0 102 , RAD I OGEN I C AR=77 
PERCEN T. 

CON CEN TRATE - RE LATI VE LY CLEAN CONCEN TRA TE OF 
ALTE RED LI GHT- BROW N BI OTITE . THE CHL ORI TE AL TER ­
TION IS I N CRACKS I N THE FL AKES AND AROUND THE I R 
EDGES . ALT ERA TI ON VARIES FROM SLI GH T TO I NTENSE . 
HORNBLENDE CON TAM I NA TI ON AMOUN TS TO 3 PERCEN T. 
TO TAL CH LOR IT E CON TEN T I S 15 PERCEN T. 

FROM GRANOD I OR IT E. 
LOGG I NG ROAD SOU TH OF UCONA RI VER , BET WEE N KUNLI N 
AND DONNER LAKES , VANCOUVER I SLAND • BR IT ISH 
COLU RIA • 49 - 43 - 30 N• 125 - 56 - 25 W. GSC MAP I N 
PR EPARA TI ON . SAMPLE MEKA 6 4- 2 • CO LL EC TED AND 
I NTERPRE TED BY J . E. MU LLE R. 

THE ROCK IS MED I UM - GRA I NE D• P I NK I SH - GRE Y, EO U! GRAN UL AR 
HORN8LENDE- R!O TIT E GRANOO IOR IT E CONS I STI NG OF QUAR TZ( 20 . 7 
PERCENT ), PLAG I OCLASE (4 9 . 7 PERCEN TJ, BI OTIT E (4 . 8 PERCEN T>, 
HORNB LENDE ( l . 8 PERCEN T) , MAGNE TIT E(l . l PERCEN T> . IT WAS 
CO LL EC TED FROM THE CEN TRA L VA NC OUVER I SLAND BA THO LI TH. 

BOTH GSC 65 - 17 AND GSC 65 - 18 WERE CO LLE CT ED AT 
DI STANCES BETWEEN ONE HA LF MIL E AND THREE MIL ES FROM CON TAC TS 
OF THE BA THOL IT H WIT H KARMU TSEN (T RI ASS I C) VO LCAN I C ROCKS AND 
ARE PROBAB LY WIT HIN A FEW THO USAND FEE T FROM THE ER ODE D 
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BA TH OLITH ROOF . THEY ARE IN CLOSE AGREEMENT WITH ONE ANOTHER 
AND WITH GSC 64- 2 FROM THE KENNEDY LAKE AREA 1167 M.Y.l. THE 
DA TE AGREES REMARKABLY WELL WI TH TH E MIDDLE JURASS I C AGE• 
DE TERM I NED BY JELETSKY 11 954 ) BY STRAT I GRAPH I C MEANS . FOR 
I NTRUSIONS OF THE WEST COAST OF VANCOUVER ISLAND. IN THE 
ESPERANZA - KYUQUOT AREA HE FOUND THAT GRANI TI C ROCKS HAD INTRUDED 
FOSSIL IF EROUS STRA TA OF EARLY JURASSIC AGE • BUT WERE PROBABLY 
OLDER THAN UPPER JURASSIC SEDIMENTS . 

IN ADDITION, SEVERA L GRANITIC STOCKS OF TERTIARY AGE • DATED 
BY ST~A TI GRAPHIC RE LAT I ONSHIPS AND / OR ISOT OPIC AGES • ARE ALSO 
KNOWN ON THE I SLAND. 

GSC 65-19 

193 Dl 

BI OTI TE. K-A R AGE 47 + OR - 5 M.Y. 

K=B . 14 PERCENT , AR40 / K40= 0 . 0028, RADIOGENIC AR=46 
PERCENT . 

CONCEN TRATE- RELA TI VELY CLEAN. UNAL TERED• OLIVE­
GREEN BI OTITE WITH LE SS THAN 1 PERCENT APATITE 
I NCLUS I ONS . THERE I S ABOUT 2 PERCENT CH LORI TE 
ALTERA TI ON ON FLAKE EDGES . CONTAMINATION CONSISTS 
OF 1 PERCENT HORNBLENDE AND 1 PER CEN T MUSCOVITE 
AND QUARTZ . 

FROM GRANI TE 
NORTHEAST OF NOOSKULLA PEAK AT ELEVATION 5500 FT •• 
BRITISH COLUMB I A, 52-4 9 N• 126 - 38 Wo NO 
GEOLOGICAL MAP REFERENCE . SAMPLE BT- 31 - 03-64• 
COLLECTED AND INTERPRETED BY Ao J. BAER . 

THE ROCK IS A COARSE -G RAINED , LEUCOCRATIC GRANODIORI TE 
CONTA I NING ABOUT 35 PERCENT QUAR TZ, 20 PERCENT FELDSPAR ( 2-
INCH LONG MICROCLI NE PORPHYROBLASTS l, ABOUT 40 PERCENT 
ZONED PLAG I OCLASE IA N25) AND 5 PERCEN T BI OTITE o 

THE SAMPLE IS FROM A MASSIVE PLUTON THAT APPEARS TO BE 
THE YOUNG EST INTRU S I VE ROCK I N THE AREA. ITS AGE CORRESPONDS 
VERY WELL WITH THAT OF FIVE OT HER SAMP LE S FROM THE COAS T 
MOUN TAIN S 143 M. Y.•G SC 65 - 29 • 44 M. Y., GSC 65 - 30 , 45 M.Y •• 
GSC 64- 9 • 46 M. Y., GSC 65 - 32 • 48 M. Y., GSC 64-1 2 ). THI S 
PER I OD PROBABLY REPRESEN TS A TI ME OF WIDESPREA D I NTRUSION 
DURING EOCENE TI ME . 
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MUSCOVITE , K- AR AGE 55 + OR - 8 M. Y. 

K=3 . 57 PERCENT, AR40/K40=0 . 0033 • RADIOGEN IC AR=51 
PERCEN T. 

CON CE NTR ATE - I MP URE CONC ENTRAT E OF VER Y FI NE 
MUSCOV ITE ( 35 PERCENT l, QUAR TZ ( 30 PERCENT l, 
CHLORI TE (2 0- 30 PERCENT) , FE LDSPARS ( 5 PERCENT), 
AND MINOR OPAQUES . MO ST GRA I NS CONSIST OF I NTER ­
GROWN MUSCOVITE • QUAR TZ AND CH LOR ITE . 

FR OM SCHIS T 
AT ELEVAT I ON 7, 20 0 FT . , 0 . 75 MILES NOR THEAST OF 
MOB ERL Y PASS , BR ITI SH CO LUMB I A• 51 - 48 N• 117-58 w. 
MAP - UNIT lA • GSC MAP 43 - 1962 ! ROGERS PA SS ! . 
SAM PLE WB - 64-158-6 , COLLECTED AND INTERPRETE D BY 
J . O. WHEELER . 

THE ROCK I S A GARNET - STAUROLITE- QUARTZ-MICA SCHIS T 
COMPOSED MAINLY OF FINE LY DIVID ED QUAR TZ, PLAGIOCLASE AND 
MUSCOVITE . IT CONTAINS POIKILOBLASTS OF GA RNET , STAURO LITE 
AND BIOTITE• AND BLACK • OPAQUE MINERAL S ARE SCATTERED 
THR OU GH OU T THE ROCK . 

SE E GSC 65 - 2 1 (8 IOTIT E FROM THE SAME ROCK ! FOR A 
GEOLOGICAL DISCUSS I ON OF TH E AGES OBTAINED. 

GSC 65 -21 

! 82 Nl 

BIOTITE , K- AR AGE 96 + OR - 16 M. Y. 

K=4 . 24 PERCENT , AR40/K40=0 . 0058 , RADIOGENIC AR=45 
PERCEN T• 

CONCENTRATE - I MPUR E CONCENTRATE OF LI GH T BROWN , 
BLEA CHED BIOTIT E. BIOTITE FL AKES CON TAI N ABOUT 
5 PERCE NT COLOURLESS BLESS AND LE SS THAN 1 PERCENT 
OPAQUE I NC LUSI ONS . FL AKES ARE ALTE RED TO CHLORITE 
ON TH E EDGES , AND THE CONCEN TRA TE I S CON TAM INATED 
WI TH INDIVIDUAL GRAINS OF CH LORI TE AND SOME !5 
PERCEN T) QUARTZ AND FELDSPAR . TOTA L CHLOR IT E 
CONTEN T IS 65 PERCENT . 

FROM SC HIST 
AT ELEVATION 7, 20 0 FT . , 0 . 75 MIL ES NOR THfA ST OF 
MOBERLY PASS , BR ITI SH CO LU M8 I A• 51 - 48 N, 117 - 58 w. 
MA P- UNIT l A• GSC MAP 43-1962 ! ROGERS PASSl . 
SAMP LE WB-64-15 8-6, COLLECTED AND IN TERPRE TED BY 
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J . o. WHEELER . 

THE MUSCOV ITE <GSC 65 - 20 ) OCCURS WI THI N THE GROUNDMASS , 
WH IL E THE BI OT IT E (GSC 65-21) OCCURS AS POIKILO BLA STS WITHIN 
A QUARTZ - PLAGIOC LASE-GARNET-STAUROLITE - MUSCOV ITE SCH I ST OF 
THE PRO TE ROZOIC HORSETH I EF CREEK GROU P ON THE WESTERN EDGE OF 
THE NORTHERN SEL KI RK ~E T AMORPHIC BEL T. FROM S I MILAR 
PO!K IL OB LASTIC SCHISTS ON THE EAST SIDE OF THE BELT BI OTITE 
MEGACRYS TS GAVE AN AGE OF 146 M. Y. ! GSC 62 - 53) WHEREAS 
~USCOVITE IN TH E MA TRIX WAS DA TED AT 205 M. Y. (GSC 62 - 54l . 

THE SAMPLE WAS CHOSEN TO SE E IF SIM I LAR ROCKS ON THE 
WES TERN EDGE OF THE METAMORPHIC BE LT MIGH T GI VE SUCH AN OLD 
AGE . FRO M THIS POIN T OF VIEW THE AGES ARE YOUNGER THA N 
EXPEC TED . THE HIGHLY CH LORI TI C NATURE OF BOTH THE BI OTIT E 
AND MUSCOV ITE• HOWEVER • IMPLY SUBSEQUENT AL TE RA TI ON WITH 
RESULTAN T LOSS OF ARGON . IT SEEMS UN LI KELY THA T A LATE R 
SUPER I MPOSED THERMAL EVENT WAS RESPONS I BLE FOR THE YOUNG AGES 
BECAUSE UPON HEAT I NG BIOTITE WOU LD LOSE ARGON MORE READILY 
THAN MUSCOV I TE AND PRODUCE A YOUNGER AGE THAN THE LATT ER . 
HENCE THE AGE S PROBAB LY DO NO T RE FLECT REAL EVENTS • 

GSC 65 - 22 

!92 Pl 

. 
BIOTITE , K- AR AGE 140 + OR - 9 M. Y. 

K=6 . 87 PERCENT, AR40/K40=0 . 0085 • RADIOGENIC AR=60 
PERCENT . 

CONCENTRA TE- SLIGHTLY ALTERED KHAK I BI OT IT E WITH 
ABOUT 5 PERCENT CHLORITE ALTERATION ON THE FLAKE 
EDGES . HORNBLENDE CON TA MINA TI ON AMOUNTS TO ABOU T 
2 PERCEN T. 

FROM QUAR TZ MONZON IT E 
WEST BANK OF CLEARWATER RIVER , 1 MILE SOUTH OF 
MOUTH OF MOUL CREEK • BR ITI SH CO LUMB I A• 51 - 49-00 N• 
120- 03 - 30 W. MAP - UN I T BA • GSC PAPER 65 -1• P . 69 . 
SAMP LE 64- CA1B - 3A , COL LECTED BY Bo E. LOWES , 
I NTERPRE TED BY R. B. CAMPBE LL. 

FOR DESCRIPTION AND I NTERPRETATION SEE GSC 65 - 23 . 
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BIOTITE, K- AR AGE 105 + OR - 9 M.Y. 

K=7 . 55 PERCENT• AR40/K 40=0 . 0063 • RADIOGENIC AR=59 
PERCENT . 

CONCENTRATE - SLIGHTLY ALTERED AND BLI STERED DARK 
BROWN BIOTITE WI TH ABOUT 1 PERCENT CHLOR IT E AND 
2-3 PERCENT HORNBLENDE . 
FROM QUAR TZ MONZON ITE 
5 MILES NOR TH WES T OF CLEARWATER STATI ON , BR IT ISH 
COLUMBIA • 51-41-20 N, 120-07- 25 W. MAP - UNIT 8A t 
GSC PAPER 65-1, P . 69 . SAMPLE 58 - CASB - lt 
COLLECTED BY M. A· SMITH , INTERPRETED BY R. B. 
CAMPBELL . 

BO TH ROCKS ( GSC 65 - 22 AND 23) ARE PORPHYRITIC , MED I UM 
TO COARSE -G RAINED • UNFOLIA TED BIOTI TE QUARTZ MONZONITES WITH 
MINOR HORNBLENDE . I RREGULAR TO ROUGH LY RECTANGULAR PHENOCRYS TS 
OF PERTHITIC ORTHOCLASE UP TO 10 MM . I N LE NG TH ARE SE T IN A 
MEDIUM- GRAINED MATRIX OF PLAGIOCLASE (ABOUT AN30 l, QUARTZ , AND 
BIOTITE WITH MINOR FINE-GRAINED HORNBLENDE • SPHENE t APATI TEt 
AND OPAQUES . 

THE SAMPLES WERE TAKEN FROM A BATHOLITH THAT IS SIMILAR 
IN TEXTURE , COMPOSIT ION AND TRE ND OF THE LONGES T DIM ENSION TO 
A BATHO LITH ABOUT 20 MILES TO THE SOUTHEAST FROM WH I CH K- AR 
AGES ON BIOT ITE OF 96 + OR - 5 M. Y. ( GSC 64-15) AND 80 + OR -
5 M. Y. (GSC 64- 16) HAVE BEEN OBTA I NED ( GSC PAPER 65 - 17 • 1966 ). 
THESE TWO AGES TOGETHER WITH ONE REPOR TED HERE AT 105 + OR -
9 M. Y. MAY REFLECT THE AGE OF AN I MPORTAN T PLUTONIC EVENT ABOUT 
100 M. Y. AGO (LATE EARLY OR EARLY LATE CRETACEOUS> , AN EVEN T 
WELL REPRESENTED BY RAD I OGENIC AGES FROM MANY PARTS OF THE 
WESTERN CORDILLERA . THE SECOND AGE REPORTED HERE AT 140 
+ OR - 9 M. Y. (LAT E LATE JURASSIC) SEEMS ANOMALOUS AND NO 
EXPLANATION IS OFFERED FOR IT . IT MAY REPRESENT AN OLDER EVENT 
BUT NO FIELD OBSERVATIONS SUPPORT THIS POSSIBILITY . 

SEE ALSO GSC 65 - 22 . 

GSC 65 - 24 BIOTITE, K- AR AGE 72 + OR - 5 M. Y. 

K=7 . 33 PERCENT, AR40/K40 =0 . 0043 • RADIOGENIC AR =45 
PERCENT . 

CONCENTRATE - RELATIVE LY CLE AN KHAKI BIOTITE . 
ABOU T 40 PERCENT OF THE FL AKES CONTAIN RAGGED • 
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CO LOUR LESS BLESS , AND 5 PERCENT CONTAIN TINY 
OPAQUE I NC LUS I ONS . THERE IS SL I GHT CHLORITE 
ALT ERA TI ON ON THE EDGES OF MOST FLAKES . BUT TO TAL 
CH LORI TE CON TEN T AMOUN TS TO bN LY A TRACE . HORN ­
BLENDE ! LESS THAN 5 PERCENT) IS THE ONLY OTHER 
IMPURI TY. 

FROM GNE I SS 
ON E MI LE NORTH OF BUL LDOG CREEK • ON EAST S I DE OF 
CANOE RI VER VALLEY , BRIT I SH CO LUMB I A• 52 - 38 N t 
118- 59 W. MAP - UN IT A• GSC PAPER 6- 1 • P . 120 . 
SAMP LE 3- CAHC-l• CO LL EC TED BY A. D. HE I NE FOR Ro 
B. CAMPBE LL• I NTERPRE TED BY R. B. CAMPBE LL. 

THE ROCK I S A F I NE - GRA I NED , WE LL- FO LI ATED AND L!NEATED , 
QUAR TZO-F ELDSPA TH IC BIO TI TI C GNE I SS . QUARTZ , MI CROC LI NE • 
AND PLAG I OC LASE !ABOU T AN20l EACH COMPRISE ABOUT 30 PERCEN T 
OF THE ROCK . VERY FINE BI OTI TE• GARNET • AL LANITE • ZI RCON . 
AND OPAQUES MAKE UP THE REMA I NDER . 

THE GNE I SS , WHIC H OU TCROPS ON BO TH S I DES OF THE ROCKY 
MOUNTAIN TRENC H, IS DI FFEREN T I N COM POSI TI ON AND GENERA L 
APPEARANCE FROM THE SURROUND I NG ME TAMORPHOSED STRATA OF 
WI NDERM ERE AND EARLY PA LEOZO I C AGES ! SEE GSC PAPERS 65-1• P. 
43 , 65 - 2 , P. 47 , AND 66-1• P. 51 AND 116) I N THE CAR I BOO • 
MONASHE E• AND ROCKY MOUN TAINS . THE BODY OF GNE I SS IS 
APPARENTLY BOUNDED ON AL L S I DES BY FAUL TS. THE GNEISS COULD 
REPRESEN T A SEGMENT OF AN OLD CRYSTALLINE **BASEMEN T** • BUT 
IF TH I S I S SO • SUBSEQUENT THERMA L EVENTS HAVE MASKED THE AGE • 
AT LEAS T INSOFAR AS K/AR AGE DE TERMINATIONS ON BIOT !T E IN 
THE SAMPLE CO LLECTED ARE CONCERNED . 

TH E K/AR AGE ON THE BI OTIT E OF 7 2 + OR - 5 M. Y. 
CORRESPONDS CLOSELY TO AGES OB TAI NED FOR A BIO TI TE- MUSCOVI TE 
PA I R FROM METAMORPHOSED WINDERMERE ROCKS COL LECTED BY WHEE LER 
FROM THE NORT HERN SELK I RK MOUNTA I NS ABOUT 75 MILES TO THE 
SOUTHEAST !SEE GSC PAPER 63-1 7 • PP . 34- 36) . AS WHEE LER 
COMMENTS , RADIOGEN I C AGE DA TA ARE YE T TOO FEW TO PERM IT ANY 
REA LI STI C DETERM I NAT ION OF THE SEQUENCE OF TECTONIC EVEN TS. 
THE AGES OF ABOUT 72 M. Y. MAY DA TE AN IMPOR TAN T TEC TONIC 
AND METAMORPHIC EPISODE I N THE LATE CRETACEOUS NEAR THE 
ROCKY MOUNTA I N TRENCH , OR THEY MAY BE RE LATED TO THE TI ME 
THE ROCKS COO LED BE LOW A CER TAI N CR ITI CA L TEMPERA TU RE 
PERHAPS THROUGH STRIPPING OF OVER LYING MA TERIA L OR DEPRESSION 
OF GEO JSOTHERMS . 
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BIOTITE, K- AR AGE 166 +OR - 11 M. Y. 

K=5 . 43 PERCENT, AR40/K40 =0 . 0l0lt RADIOGENIC AR=67 
PERCENT . 

CONCENTRATE - CLEAN• MODERA TELY ALTERED BI OT ITE . 
ALL OF THE FLAKES ARE BLISTERE D• SOME VERY HEAVILY . 
CHLORITE ALTERATION IS PRESENT ON THE EDGES OF 
MOST FLAKES, AND SOME FREE CH LOR IT E OC CURS AS AN 
I MP URITY . TOTAL CHLORITE CONTENT IS ABOUT 30 
PERCENT . 
FROM QUAR TZ DIOR IT ~ 

NORTH S IDE OF YOUNG LAKE, BRITISH COLUMPI~ • 51 - 15 
N, 120-58 W. NO GEOLOGICAL MAP REFERENCE . SAMPLE 
4-4T D, COLLECTED AND INTERPRETE D BY H. We TIPPER . 

THE SAMPLE WAS OBTAINED FROM A FRESH , COARSE - GRA I NED 
BIOTITE GRANI TE BATHOLITH . THE FIELD RE LATIONS INDICATE THE 
GRANITE IS YOUNGER THAN TRIA SS I C• POSSIBLY YOUNGER THAN 
LOWER JURASSIC , AND OLDER THAN TERTIARY . 

THE K- AR AGE 1166 +OR - 11 M. Y. l SUGGES TS TH AT THI S 
BATHOLITH I S OF MID DLE JURASSIC AGE . IN CENTRAL BRI TI SH 
COLUMBIA GRANITIC MASSES OF BATHONIAN (Q) AGE HAVE BEEN 
RECOGNIZED FR OM STRA TIGRAPHIC EV I DENCE . THE K- AR AGE 
OBTAINED FOR THIS MASS SUGGES TS THAT IT IS A BATHONIAN 
GRANITE . 

GSC 65 - 26 

(92 P l 

BIOT IT E, K- AR AGE 40 + OR - 5 M. Y. 

K= 7.55 PERCENT , AR40/K40 =0 . 0024 • RADIOGENIC AR=50 
PERCENT . 

CONCENTRATE- RELATIVELY CLEAN CONCENTRATE OF 
UNALTERED OLIVE- GREEN BIOTI TE. ABOUT 5 PERCENT 
OF THE FLAKES ARE BLISTERED • AND MOST CON TAIN 
CO LOURLESS PRISMATIC INCLUSIONS . CONTAM I NA TI ON 
WITH HORNBLENDE AMOUNTS TO 3 PERCENT . 

FROM PORPHYRIT I C DACI TE 
RAYFIELD RIVER , BR ITI SH COLUMBIA, 51 - 23 N, 120- 58 
W. NO GEOLOGICAL MAP REFERENCE . SAMP LE 2A - 5TD , 
CO LLE CTED AND INTERPRETED BY H. W. TI PPER . 

THIS SAMP LE IS FROM A PORPHYRITIC DACITE FLOW AND IS 
TYPICAL OF MANY FLOWS • DYKES , AND SI LL S RELATED TO THE EARLY 
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TERT I ARY VOLCANIC ERUPTIONS OF CENTRAL BRITISH COLUMBIA. 
CORRELATIVE S OF THIS FLOW OVERLIE EOCENE SEDIMENTS ELSEWHERE. 
THESE VOLCANIC ROCKS ARE OVERLAIN BY LATE MIOCENE OR PLIOCENE 
VOLCANIC FLOWS . 

THE K- AR AGE (40 +OR - 5 M. Y. l OF THIS FLOW INDICATES 
IT IS LATE EOCENE OR EARLY OLIGOCENE AND THUS CONFIRMS THE 
STRATIGRAPHIC EVIDENCE . 

GSC 65-27 

(92 0) 

BIOTI TE, K-AR AGE 100 + OR - 6 M. Y. 

K=7 . 62 PERCENT , AR40/K40=0 . 0060• RADIOGENIC AR=74 
PERCENT . 

CONCENTRATE- RELATIVELY CLEAN CONCENTRATE OF 
UNALTERED OLIVE-GREEN BIOTITE . MOST OF THE FLAKES 
ARE SLIGHTLY BLISTERED . HORNBLENDE CONTAMINATION 
AMOUNTS TO LESS THAN 2 PERCENT . 

FROM QUARTZ DIORITE 
HILL NORTH OF POISON MTN . , BRITISH COLU~BIA• 51 -
11 N, 122- 35 W. NO GEOLOGICAL MAP REFERENCE . 
SAMPLE lOPM- BO-TD• COLLECTED AND INTERPRETED BY 

·H . I~ . TIPPER . 

THE SAMPLE IS FROM A COARSE GRAINED BIOTITE GRANITE 
BOU LDER IN A CONGLOMERATE OF APTIAN AGE . THE BOULDER IS 
DEEPLY WEATHERED AND THE CONGLOMERATE IS POORLY CONSOLIDATED . 
THE CONG LOMERATE SHOWS NO METAMORPHIC EFFEC TS AND IS NOT 
NEAR ANY KNOWN YOUNG ER IGNE OUS BODY EITHER VOLCANIC OR 
PLUTONIC . TH E AGE OF THE CONGL OMERA TE IS DATED AS APTIAN 
FROM FOSSIL FLORA. THE SOURCE OF THE GRANITIC BOULDER IS 
BELlEVED TO BE A NEARBY GRANITIC BATHOLITH OF PROBAB LE 
BATHONIAN AGE . 

THE BI OTITE FROM THE BOULDER INDICATES AN AGE WHICH IS 
TOO LOW SINCE THE CONGLOMERATE AGE IS KNOWN TO BE 106- 112 
M. Y. !APTIANl • AND THE CONTAINED BOULDERS MUS T BE AT LEAST 
THIS OLD . FIELD EV IDENCE INDICAT ES THAT THE GRANITIC MASS 
FROM WHICH THIS BOULDER WAS DERIVED WAS BATHONIAN OR OLDER 
!162- 167 M. Y. OR OLDERl o 

THE LOW K- AR BIOTITE AGE MAY POSSIBLY BE RELATED TO THE 
DEEPLY WEATHERED NATURE OF THE BOULDER . 



GSC 65 - 28 

C93 Dl 
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BIO TIT E, K-AR AGE 70 + OR - 14 M. Y. 

K=7 . 91 PERCENT, AR40/K40 =0 . 0042 • RADIOGEN I C AR =60 
PERCENT . 

CONCEN TRA TE- RELAT I VELY CLEAN CONCENTRATE OF 
COARSE• UNA LT ERED , OLIVE - GREEN TO DARK BROWN 
BIOTITE . A FEW OF THE FLAKES CONTAIN COARSE , 
CO LOURLESS, PRI SM ATIC INCLUSIONS OF APA TIT E. 
ABOUT 3 PERCENT HORNBLENDE IS PRESENT . 

FROM GRANOD I ORITE 
NORTH SIDE OF WAR DRUM GLAC IE R AT 6000 FT . 
ELEVA TI ON • BR IT ISH CO LUMB I A• 52 - 07 N, 126- 18 W. 
NO GEO LOGICA L MAP REFERENCE . SAMPLE HS - 40 - 06 - 64 , 
CO LLE CTED BY W. W. HUTCHISON , INTERPRFTED BY A. J . 
BAER . 

THE ROCK I S A MEDIUM - GRA I NE D• LIGHT GREY , UNFO LI ATED 
BIOTITE HORNBLENDE GRANODIORITE CONTAINING ABOUT 25 PERCENT 
QUARTZ , 10 PERCENT K-F ELDSPAR • 50 PERCEN T PLAG I OCLASE CAN25 -
3Q) , 10 PERCENT BIOT IT E AND 5 PERCEN T HORNB LE NDE . 

WITHIN LIMITS OF EXPERIMENTAL ERROR , THE AGE INDICATED 
HERE IS SIMILAR TO THOSE FOUND PREVIOUSLY ~OR LABOUCHERE 
PLUTON (57 M. Y., GSC 64 -1 0) AND ELL ERS LI E LAKE PLUTON C77 Me 
Y. , GSC 64- 7 AND 8l OF THE BELLA COOLA AND LAREDO SO UN D MAP 
- AREAS . FROM FIELD EVIDENCE , HOWEVER • THE SYNTEC TON I C ELLERS ­
LI E LAKE PLUTON APPEARS TO BE OLDER TH AN THE LATE- OR PO ST­
TECTONIC LA BOUCHERE AND WAR DRUM PLUTONS . ONE POSS I BLE 
EXP LANA TI ON I S THAT THE THERMA L EVEN T THAT AFFECTED THE REGION 
TOWARDS THE END OF CRE TACEOUS TI ME CAUSED A LOSS OF ARGON I N 
THE OLDER ELLERS LI [ LAKE PLU TON . IN FACT THIS PLUTON CONTAINS 
TWO GENERAT I ONS OF BIOTITE THAT HAVE YIELDED THE SAM E 
RAD IOGEN I C AGE , THUS SUGGESTING THA T THE OLDER BI OT ITE LOS T 
SOME OF ITS ARGON WHEN THE YOUNGER ONE CRYSTALLIZED (SEE GSC 
64- 7 AND 8) . ANO TH ER POSSIBILITY TO BE CONSIDERED I S TH AT 
THE 70 M. Y. AGE OF THE WAR DRUM PLUT ON I S A MIXED AGE AND 
DOES NOT CORRESPOND TO THE TI ME OF EMPLACEMENT . 

GSC 65 - 29 BIOTITE , K- AR AGE 43 + OR - 5 M. Y. 

K=7.8 9 PERCENT , AR40/K40=0 . 0025 , RADIOGEN I C AR=59 
PERCEN T. 

CONCEN TRA TE- RELATIVELY CLEAN CONCEN TRA TE OF 
LI GHT - BROWN BI OTITE. THE FLAKES CONTAIN LESS 
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THA N 5 PERCENT APAT IT E INCLUSIONS . HORNB LENDE 
CONTAMINATION AMOUN TS TO ABOUT 5 PERCEN T. 

FROM FOLIATED QUARTZ DI OR IT E. 
1103 II ROCK QUARRY EAST OF RA IL WAY TUNNEL ON HIGHWAY 16• 

BR I TI SH COLUMBIA , 54- 17 - 23 N, 129-24- 36 W. MAP ­
UN IT 9B , GSC MAP 3-1 965 . SAMPLE BT-1 5- 9- 64 , 
COLLECTED SY A. J . BAER • INTERPRETED BY W. W. 
HU TCHISON . 

A COARSE - GRAINED • WELL - FOLIATED QUAR TZ-DIORITE . THE 
TEXT URE I S GRANOB LAS TI C BU T THE MAF I C MINERA LS ARE PAR TL Y 
AGGREGA TE D I N STREAKS WH I CH GIVE THE ROCK A SLIGHT LY GNEISS ! ( 
CHARACTER . THE PLAGIOC LASE CRYS TALS l AN 381 ARE NOT ZONED . 
QUARTZ FORMS COARSE , CLEAN CRYSTALS WI TH UNIFORM EXT I NC TI ON . 
NEITHER PLAGIOCLASE NOR QUARTZ SH OWS EVIDENCE OF SHEARING OR 
BENDING . THE MAFIC MINERA LS CO~PR!SE BIOTITE AND HORNBLENDE . 

THIS ROCK I S PART OF A MASS OF QUARTZ DI OR IT E AND GNEISSIC 
QUARTZ DI OR !T E THAT GRADES INTO AND DISP LAYS A COMPLEX I NTER ­
FINGERING WITH THE ENVELOPING GNEISS COMP LEX . THIS BODY 
APPEARS TO HAVE BEEN I NVO LV ED JN THE ME TAMORPH I SM AND DE FORM­
AT I ON OF THE SURROUNDING GNE I SSES , DURING WH I CH IT BEHAVED 
I N A PLAST I C MAN~ER . SOME FIELD EVIDENCE SUGGESTS THAT THE 
METAMORPHISM AND MOVEMENT OF THI S QUARTZ DIORI TE TOOK PLACE 
PR I OR TO THE EMP LACEMEN T OF THE ECSTA LL PLUTON • YET TH E K- AR 
DATE FOR THIS QUARTZ DIORITE IS 43 M. Y. AS OPPOSED TO THE 64 
M. Y. DATE IGSC 65 - 311 OBTAINED FROM THE ECS TA LL . EI TH ER 
THE GEO LOGICAL FIELD EV I DENCE HAS ~EEN MISINTERPRETED OR SOME 
THERMAL EVENT HAS OCCURRED S I NCE THE ORIG I NA L CRYSTA LLIZATI ON 
OF THE BI OT IT E. SUPPOR T FOR THE LATTER POSS I BILIT Y I S THE 
OCCURRENCE , LESS THAN 25 MI LES NORTHEAST AND SOU THE AST OF TH E 
SAME LOCALITY , OF LARGE AREAS UNDER LAIN BY PLUTONIC ROCKS TH AT 
HAVE YIE LDED DATES OF 46 M. Y. IGSC 65 - 321 AND 44 M. Y. IGSC 
65 - 301 . 

IT I S THEREFORE CONSIDERED UNLIKELY THA T TH E 43 M. Y. AGE 
INDICATES THE TRUE AGE OF THE FORMATION AND/OR MOVEMENT OF THI S 
QUAR TZ DIOR!TE . I NS TE AD THI S AGE MAY BE RELATED TO A RI SE I N 
TEMPERATURE CAUSED BY THE EMPLACEMEN T OF LARGE BODIES OF 
PLUTON IC ROCK DATED AS EAR LY TERTIARY . 

GSC 65-30 BIOT IT E , K- AR AGE 44 + OR - 4 M. Y. 

K=7 .1 8 PERCEN T, AR40/K40 =0 . 0026 , RAD I OGE NIC AR=59 
PERCENT . 

CONCENTRATE - SOMEWHAT CONTAMINATED CONCENTRATE OF 
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OLIVE-GREEN BIOTITE . THE FLAKES ARE SLIGH TLY 
ALTERED TO CHLORITE AND CONTAIN LESS THAN 1 
PERCENT COLOURLESS I NCLUSIONS . ABOUT 1 PERCENT 
OF THE FLAKES ARE BLISTERED• AND HORNBLENDE 
AMO UNTS TO LES S THAN 10 PERCENT . 

FROM GRANODIORITE 
(103 Il SOUTH OF SKEENA RIVER , BRITISH COLUMBIA , 54- 04-38 

N, 129- 01 - 04 w. MAP -U NI T lOA, GSC MAP 3-1 965 . 
SAMPLE HS-46-10-64• COLLECTED AND INTERPRETED BY 
W. W. HUTCH I SON . 

A HO~OGENEOUS• POORLY FOLIATED • COARSE-GRAINED • GREY 
GRAN ODIORI TE. PLAGIOC LA SE CRYSTA LS (A N33l ARE NO T ZONED 
BUT ARE COMMON LY 3ENT . POTASH FELDSPAR OCCURS BOTH AS PA RT 
OF THE QUARTZ -F ELDSPAR JNTERGRANULAR AGGREGATE AND AS COARSE 
PORPHYROBLASTJC CRYSTALS THAT LOCALLY EMBAY PLAGJOCLASE . 
QU ARTZ CRYSTALS ARE COARSE AND ANHEDRAL . HORNB LENDE IS 
SLIGHTLY ALTERED TO EPIDOTE. BIOTITE IS PRESENT AS COARSE 
FLA KES FORMING APPROXIMATELY 7 PERCENT OF THE ROCK . 

THE GRANODJORITE SAMPLE JS PAR T OF THE ALASTAIR LAKE 
PLUTON WHICH GRADES INTO AND IN PLACES OVERR I DES GNEISSES OF 
UNKNOWN AGE TO THE WEST , AND IN TRUDES METAVO LCANI C ROCKS OF 
POSSIBLE MIDD LE JURASSIC (HAZELTON) AGE TO TH E EAST . THE 
44 M. Y. AGE IS NOT AT VARIANCE WITH THE KNOWN GEO LOGIC FEILD 
EVIDENCE AN D MAY THEREFORE TRULY REPRESEN T TH E AGE OF THE 
BIOTITE OF THIS ROCK . A COMPARAB LE AGE (46 M. Y. FOR GS C 65-
32! OBTAINED FROM THE EXSTEW PLUTON WAS EXPECTED BECA USE 
OF S I MILARITIES IN SOME STRUCTURAL AND PETROGRA PHIC FEATURES. 

GSC 65 - 31 BIOTI TE, K- AR AGE 64 + OR - 8 M. Y. 

K=7 . 99 PERCENT, AR40/K40=0 . 0038 , RADIOGENIC AR=67 
PERCENT . 

CONCENTRA TE- RELATIVE LY CLEAN CONCEN TRA TE OF 
OLI VE- GREEN BIOTITE . ABOU T 1 PERCENT OF THE 
FLAKES ARE BLIS TERED , AND LE SS TH AN 1 PERCENT 
CONTAIN FINE COLOURLESS INCLU S IONS . HORNB LENDE (3 
PERCENT ! IS THE ON LY IMPURITY DE TEC TED . 

FROM QUAR TZ DJORITE 
(103 Jl ON HI GHWAY 16 AT FIRST CORNER APPROXIMATELY 0.5 

MI LE S EAST OF RAINBOW LA KE LODGE , BR ITISH 
COLUMBIA, 54-13-53 N, 130-04-01 w. MAP-UNIT 9A, 
GSC MAP 3-1 965 . SAMP LE HS- 01-5-64• COLLECTED AND 
INTERPRETED BY W. W. HU TCHISON. 
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A LIGHT GREY• COARSE GRAINED• POORLY FOLIATED QUARTZ 
DIORITE WHICH IS TYPICALLY HOMOGENEOUS AND DEVOID OF INCLUSIONS 
THE HYPIDIOMORPH!C TEXTURE IS DEFINED BY COARSE CRYSTALS OF 
PLAGIOCLASE AND QUARTZ AND FINER CRYSTALS OF HORNBLENDE, 
BIOTITE AND EPIDOTE . THE PLAGIOCLASE CRYSTALS (AN38l EXHIBIT 
SLIGHT NORMAL ZONING, THEY ARE NEITHER STRAINED OR SHEARED. 
THE EPIDOTE FORMS ISOLATED• SUBHEDRAL CRYSTALS THAT DO NOT 
APPEAR TO BE PSEUDOMORPHS OR ALTERATIONS OF OTHER MINERALS. 

THE QUARTZ DIORITE IS PART OF THE **HEAD** OF THE 
ECSTALL PLUTON (APPROXIMATELY 70 BY 15 MILES! WHICH WAS 
FORCIBLY INTRUDED NORTHWARDS INTO METASEDIMENTS OF UNKNOWN 
AGE SOUTHEAST OF PRINCE RUPERT. THE METAMORPHISM OF THESE 
SEDIMENTS PRE-DATES THE EMPLACEMENT OF THIS PLUTON. THE 
B!OTITE AGE DOES NOT CONTRADICT ANY KNOWN GEOLOGICAL 
INFORMATION, ACCORDINGLY IT IS TENTATIVELY ACCEPTED AS A 
MINIMUM AGE FOR THIS PART OF THE ECS TALL PLUTON . 

GSC 65-32 BIOT!TE, K-AR AGE 46 + OR - 10 M. Y. 

K=7 . 88 PERCENT, AR40/K40=0.0028 • RADIOGENIC AR=59 
PERCENT . 

CONCENTRATE- RELATIVELY CLEAN CONCENTRATE OF UN­
ALTERED OLIVE-GREEN BIOTITE . THE FLAKES CONTAIN 1 
PERCENT FINE COLOURLESS• PRISMATIC INCLUSIONS. 
IMPURITIES ARE HORNBLENDE (2 PERCENT>, QUARTZ­
FELDSPAR (LESS THAN 5 PERCENT! . 

FROM GRANODIORITE . 
(103 Il BRITISH COLUMBIA, 54- 38-24 N, 129-02-04 W. MAP­

UNIT lOA, GSC MAP 3-1965 . SAMPLE HS-46-27- 64• 
COLLECTED AND INTERPRETED BY W. W. HUTCHISON . 

A MASSIVE, COARSE-GRAINED, PALE BUFF-WEATHERING GRANO­
DIORITE WH I CH IS QUITE HOMOGENEOUS AND DEVOID OF INCLUSIONS. 
POTASH FELDSPAR PORPHYROBLASTS AND BIOTITE CRYSTALS ARE SLIGHTLY 
COARSER THAN THE EQUJGRANULAR TEXTURE OF MOST OF THE ROCK. ONLY 
SOME OF THE PLAGIOCLASE CRYSTALS (AVERAGE COMPOSITION AN28l 
EXHIBIT A POORLY DEFINED OSCILLATORY ZONING . MOST PLA GIOCLASE 
CRYSTA LS ARE EMBAYED AND/OR ENVELOPED BY POTASH FELDSPAR, AND 
MYRMEKITE IS COMMONLY PRESENT AT THE CONACTS BETWEEN THESE 
FELDSPARS . QUARTZ FORMS COARSE, ANHEDRAL CRYSTALS WITH UNIFORM 
EXTINCTION . BIOTITE AND HORNBLENDE• ALONG WITH ACCESSORY 
MAGNE TIT E, SPHENE AND APA TITE, FORM THE MAFIC CONS TITUENTS . 

THIS SPECIMEN WAS COLLECTED LESS THAN A QUARTER MILE FROM 
THE EASTERN CONACT OF THE EXSTEW PLUTON WHERE UPPER JURASSIC-
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LOWER CRETACEOUS <BOWSER GROUP) SED IMEN TS ARE IN TRUDED BY 
GRANODIORITE . THE EAR LY TERTIARY K- AR DATE I S IN AGREEMEN T WI TH 
THE LATE CRETACEOUS - EAR LY TERTIARY AGE INDICA TED BY THE FIE LD 
EVIDENCE FOR THE EMPLACEMENT OF THIS PLUTON . 

GSC 65 - 33 

(82 Gl 

WHO LE ROCK , K- AR AGE 153 + OR - 16 Mo Yo 

K=3 . 90 PERCEN T, AR40/K40 =0 . 0093 • RAD I OGEN I C AR =88 
PERCEN T. 
CONCENTRATE - CRUSHED WHO LE ROCK . 

FROM MI CROADAME LLI TE PEBB LE 
13 MI LES SOU THEAST OF FERN I E, BR ITI SH CO LUMB I A, 
49 - 23 N, 114- 52 W. MAP - UNIT **B LAIR MOR E GROUP** • 
GSC MAP 35 - 1961 CFERNIE • EAST HA LF ) AND GSC MAP 
11 - 1960 CFERN I E, WEST HA LF lo SAMP LE M- 17t 
COLLECT ED BY D. Ko NORR IS . DESCR I BED BY Ro Do 
STEVENS . 

THE ROCK IS A MI CROADAME LLIT E PEBB LE FROM THE MCDOUGA LL­
SEGUR CONGLOMERA TE. IT CONS I STS OF 30 PERCEN T QUARTZ , 40 
PERCENT PLAGIOCLASE , 25 PERCEN T OR THOCLASE • AND 5 PERCEN T 
HIGHLY ALTERED FERR OMAGNESIAN MINERA LS AND IRON OX I DES . AVERAG E 
GRAIN SIZE I S ABOUT 1 MM . 

SEE GSC 65 - 93 FOR A GEOLOGICAL INTERPRE TATION OF THE AG~ 
OBTAINED . 
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BI OTITE , K- AR AGE 90 + OR - 6 M. Y. 

K=7 . 33 PE RC ENT, AR40/K40 =0 . 0054 • RAD I OGE NI C AR= 6 5 
PERCEN T. 

CONCEN TRA TE- REL AT I VE LY CLEAN CONCEN TRA TE OF 
REDDISH-BROWN BIO TITE . MOST FLAKES CONTA I N 
CO LOUR LESS PRI SMATI C INCLU S I ONS WH I CH ARE 
SURROUND ED BY PLEOCHROIC HA LOS . THE RE IS ABOU T 
15 PERCEN T CH LOR IT E ALT ERA TI ON ON FLAK E-E DGES , AND 
AND A FEW FLAKES ARE BLI STERED . MI NOR I MPUR ITIE S 
CONS I ST OF 5 PERCENT ATT ACHED QUAR TZ-F ELDSPAR AND 
3 PERCEN T HORNB LENDE . TOTA L CH LOR IT E CON TENT I S 
15 PERCE NT. 

FROM QUAR TZ MO NZON ITE 
(1 05 F l TWO MILE S SOU THWEST OF TH E SOU TH WEST END OF 

PLEASAN T LAKE • YUKON TERR IT ORY, 61-35 - 30 N• 133-
26 - 30 W. MA P- UN IT 9 , GSC MAP 7-19 60 . SAMP LE 
RD64-1 029B • CO LL EC TED AND IN TERPRE TED BY J . A. 
RODD I CK . 

THE ROCK I S A MED I UM - TO COARSE - GR AI NED , BI OTIT E QUAR TZ 
MO NZON IT E, COMPOSED OF ABO UT 40 PERC ENT QUAR TZ , 25 PER CE NT 
PLAG I OC LASE , 25 PERCENT K- FE LDSPAR , 10 PERCEN T BIO TI TE • AND 
MI NOR M~G N ET I T E AND CH LOR IT E. K- FEL DSPAR FORMS LARG E CRYS TALS 
THA T MAKE THE ESTIMATE OF IT S ABUNDANCE UNRE LIA BLE. 

SEE DI SCUSSION FOL LOW I NG GSC 65 - 35. 

GSC 65 - 35 BIO TITE , K- AR AGE 90 + OR - 6 M.y. 

K=7 . 14 PERCEN T, AR40/K 40=0 . 0054 • RAD I OGEN I C AR=65 
PERCEN T. 

CONCENTRA TE- RE LATI VE LY CLEAN CONCEN TRA TE OF 
GREENISH - BROWN BI OTI TE. LESS THAN 5 PERCE NT OF 
THE FLAKES CON TAI N COL OUR LESS I NC LUS I ONS (P ROBAB LY 
APATITE) , AND ABOUT 2 PERCEN T AR E SLI GHTL Y ALT ERED 
TO CHLOR IT E ON THE EDGES . CH LOR IT E I S ALSO 
FOUND AS SE PAR AT E GRA I NS . TOTAL CHL ORITE CON TEN T 
I S 5 PER CE NT. OTH ER IM PUR ITI ES CONS I ST OF LESS 
THAN 3 PERCEN T QUAR TZ-F ELDSPAR AND HORNB LENDE . 

FROM GRAN IT E. 
(1 05 Fl FI VE MIL ES SOU THEAS T OF MOU TH OF TWI N CR EEK • YUKON 

TERR ITORY • 61-46 N, 133- 26-30 w. MA P- UN IT 9 , GSC 
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MAP 7-1960. SAMPLE RD 64-1030At COLLECTED AND 
INTERPRETED BY J . A. RODDICK . 

THE ROCK IS A COARSE-GRAINED BIOTITE GRANI TE, COMPOSED OF 
ABOUT 35 PERCENT QUAR TZ, 40 PERCENT K-FE LDSPAR , 18 PERCENT 
PLAGIOCLASE t 2 PERCENT BI OTITE. MOS T OF TH E PLAGIOCLASE IS 
ALTERED TO SERIC!TE AND CLAY MINERALS . 

GSC 65 - 34 AND 35 ARE DETERMINATIONS MADE FROM TWO 
SAMPLES COLLECTED ABOUT 15 MILES APART I N THE NORTH BIG SA LMON 
RIVER CRYSTAL LI NE BELT . THEY YIELDED IDENTICAL UPPER CRETACEOUS 
DATE S OF 90 + OR - 6 M. Y. THI S AGE IS ESSENTIALLY THE SAME AS 
THAT OBTAINED FR OM THE ANVIL BATHOLITH (SEE GSC 65- 41 AND 
43) WHICH LIE S ON THE OPPOSITE S I DE (NORTHEAST) OF THE TINTINA 
TRENCH• AND SOMEWHAT YOUNGER THAN THAT OBTAINED FROM THE ITS! 
MOUNTAINS PLUTON (96 M. Y.) AND THE NORTHERN END OF THE CASSIAR 
BATHOLITH ( 98 M. Y. (2) AND 126 M. Y. (3)) BU T OLDER THAN THE 
MOUNT SELOUS PLUTON (ABOUT 79 M. Y. l THIS DOES NOT CONF LI CT 
WITH ANY KNOWN GEOLOGICAL DATA . 
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GSC 65-36 BIOT ITE, K- AR AGE 91 + OR - 5 M. Y. 

K=7 . 28 PERCENT, AR40/K40=0 . 0055t RADIOGENIC AR=71 
PERCENT. 

CONCENTRATE - RELATIVELY CLEAN CONCENTRATE OF 
SLIGHTLY ALTERED REDDISH- BROWN BIOTITE . THE 
FLAKES CON TAIN LESS THAN 5 PERCENT COLOURLESS 
INCLUSIONS WHICH ARE SURROUNDED BY WEAK PLEOCHROIC 
HALOS . MINOR IMPURITIES ARE HORNBLENDE (5 
PERCENT) t AND CHLORITE <2 PERCENT! . 
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FROM BI OT IT E-H ORNB LENDE SCH I ST. 
( 105 F l TWO MI LE S NOR TH EAS T OF NORTHEAST END OF PLEASAN T 

LAKE • YUKON TERR I TORY , 61-40 N, 133 - 20 W. MAP ­
UNIT C• GSC MAP 7- 1960 . SAMP LE RD 64- l02aA , 
CO LLECTED AND I NTERPRE TED BY J . A· RODDICK . 

THE ROCK I S A QUAR TZ- FE LDSPAR - BIOT IT E- HORNBLEND E SCHIS T, 
COMPOSED OF ABOU T 30 PERCENT QUARTZ , 30 PERCEN T PLAG I OC LASE , 
20 PERCENT BI OTIT E• 20 PERCEN T HORNBLENDE • AND MI NOR AMOUN TS OF 
SPHEN E• MAGNET IT E, AND APA TI TE. TEX TURE I S I RREGU LAR • WI TH 
BI OT! TE PROV I DI NG MOS T OF THE FO LI ATI ON . THERE IS A SLI GH T 
SEGREGA TI ON I NTO MAFIC - RI CH AND FE LS I C- RI CH BANDS . PL AG I OC LASE 
COMMON LY CONTA I NS SMALL GRAN ULE S OF QUAR TZ. 

THI S SC HIS T I S CLOSE LY ASSOC I ATED WIT H THE PLU TON I C ROCKS 
IN NORT H BI G SA LMON RI VER AREA AND THE 91 M. Y. DA TE IS 
ESS ENTIA LLY THE SAME AS FOR THE PLUTONIC ROCK ( SEE GSC 65 - 34 
AND 35 ). THE SCHIS TS ARE CU T BY THE PL UT ON I C ROCK . WHE THER 
TH EY WERE ME TAMORPHOSED PREV I OUS TO I NTRUS I ON I S NO T KNOWN BU T 
SEEMS PROBAB LE. IF SO , RADIOGENIC EVIDENCE OF THE OR I GINA L 
METAMOR PHI SM HAS BEEN DES TROYED BY THE LATER THERMAL EVENT . 

GSC 65 - 37 AM PHI BO LE• K- AR AGE 83 + OR - 26 M. Y. 

K=0 . 29 PERCEN T, AR40/K 40=0 . 0050 , RADIOGEN I C AR =l 2 
PERCEN T. 

CONCEN TRA TE- CLEAN CONCEN TRATE OF UNA LT ERED , 
BROWNISH - GREEN AMPHIBO LE OF THE TREMO LIT E­
AC T! NO LIT E SER I ES . 

FROM GNE I SS 
( 105 Fl TWO MIL ES EAS T OF GAP BE TWEEN PONY LAK ES , YUKON 

TERR I TORY • 61 - 4 1 N, 133-1 6 w. MAP - UN IT C• GSC 
MAP 7- 1960 . SAM PLE RD64- 1030 • CO LL EC TED AND 
I NTERPRETED BY J . A. RODDICK . 

THE ROCK I S A FI NE - TO MEDIUM - GRA I NED HORNB LEND E­
PLAG I OC LASE GN EISS • COMPOSED OF ABOUT 50 PERCEN T TREMOLITE­
AC T I NO LIT E, 40 PERCEN T PL AG I OCLASE , AND 10 PERCEN T QUARTZ . 
NO _BIO TI TE I S PRESENT I N THE THIN SECT I ON . 

THI S GNEISS IS IN THE NORTH BI G SA LMON RI VER 
CRYS TALLINE BELT BU~ FAR THER FROM EXPOSED PLUTON I C RO CK THAN 
GSC 65 - 36 . AS THE 83 + OR - 26 M. Y. DA TE HAS BROAD LI MI TS 
OF ERROR • THE DISCREPANCY WI TH THE 90 M. Y. DATE ( SEE GSC 65 -
34 AND 35 > OBTAINED FROM THE PLuTON I C ROCK IN THE BE LT 
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I S PROBAB LY NOT S I GN IFI CAN T. 

GSC 65 - 38 BIOT!TE, K-A R AGE 83 + OR - 7 M. Y. 

K=6 . 85 PERCEN T, AR 40/K 40=0 . 0050 • RAD I OGEN I C AR=66 
PERC ENT. 

CONCENTRA TE- RELATIVELY CLEAN CONCEN TRA TE OF 
KHAK I BI OTIT E WITH ABOUT 15 PERCENT CHLORITE 
AL TER ATION ON THE EDGES OF THE FLAKES . ABOU T 5 
PERCENT OF THE FLAKES CON TAI N FINE COLOURLESS 
INCLUSION S SURROUNDED BY WEAK PLEOC HR OI C HAL OES . 
MINOR I MPUR ITI ES CONSIS T OF 5 PERCEN T AT TACHED 
QUAR TZ-FEL DS PAR AND 3 PERCENT HORNB LENDE . TOTAL 
CHLORITE CONTENT I S 15 PERCENT . 

FROM QUAR TZ MONZON ITE 
(105 Kl ON RI DGE SOU TH OF EAS T END OF LA KE SOU TH OF MOUNT 

SE Lou s . YUKON TERRITORY. 62- 57 N. 132- 30 w. MAP ­
UN IT 11 , GSC MA P 13 -1 961 . SAMP LE RD64-1025A• 
CO LLECTED AND I NTERPRETED BY J. A· RODD IC K. 

THE ROCK I S AN UNEVEN TE XTURED • MED I UM TO COARSE - GRAINED 
BI OTITE QUAR TZ MONZONI TE. IT CONS I STS OF ABOUT 35 PERCENT 
QUAR TZ, 35 PERCENT K- FE LDSPAR • 20 PERCENT PLAG I OC LA SE , AND 
MI NOR AM OUN TS OF MUSCOV IT E, CHLORITE , SER I CI TE• CLAY MIN ERA LS • 
AND HORNBLE NDE . 

SEE DI SCUSS ION FOL LOWING GSC 65 - 40 . 

GSC 65 - 39 BIOT!TE, K- AR AGE 81 + OR - 10 M. Y. 

K=6 . 04 PERCENT, AR40/K40 =0 . 0084 , RAD I OGEN I C AR =57 
PERCENT . 

CONCEN TRA TE- LI GH T BROWN BIOT IT E. ABOUT 5 PERCENT 
OF TH E FLAKES ARE AL TERED TO CH LORI TE ON THE EDGES 
AND ABOUT 1 PERCENT CONTA I N ROD-LIKE COLOUR LESS 
I NC LUSI ONS . TH E CONCENTRATE IS CON TAMINA TED WIT H 
5 PERCEN T HORNBLENDE, 1-5 PERCENT FREE CHL ORITE , 
AND 5 PERCEN T QUAR TZ- FELDSPAR . TOTAL CH LOR ITE 
CON TE NT IS 15 PERCENT. 

FROM GRANOD I OR ITE 
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(105 Kl ON RI DGE ABOU T 4 . 5 MILES NOR TH WES T OF THE LAKE 
EA ST-NO RTHEAST OF THE MOUTH OF RID DE LL RIV ER , 
YU KON TERRITORY, 62-54 N, 132- 27 w. MAP UN IT 11, 
GSC MAP 13-19~1. SAMP LE RD 64 -1 025C • CO LL ECTED 
AND INTERPRETED PY J. A. RODD I CK . 

THE ROCK I S A MED IUM-GRAIN ED , BI OT ITE-HORNB LENDE 
GRANODIORITE CONSISTING OF ABOUT 40 PERCENT PLAGIOCLASE t 30 
PERCENT QUARTZ, 15 PERCENT K- FELDSPAR• 7 PERCEN T BIO TITE• 5 
PERCENT HORNBLENDE• AND 3 PERCEN T CHL OR IT E. MI NOR AMOUNTS 
OF APAT IT E, MAGNE TIT E AND **T OURMA LI NE** ARE PR ESEN T. ABOU T 
ONE QUA RTER OF TH E BIOT ITE CRYS TALS ARE ALTER ED TO CH LOR ITE. 

SEE DISCUSSION FOLL OW I NG GSC 65 - 40 . 

GSC 65-40 BIOTITE, K- AR AGE 74 + OR - 7 M. Y. 

K=6 . 20 PERCENT, AR40/K40=0 . 0044 • RADIOGENIC AR =6 0 
PERCENT. 

CONCEN TRA TE- RE LATIVELY CLEAN CONCEN TRA TE OF 
BLI STERED REDDISH-BROWN BI OT IT E. ALMOST ALL OF 
THE FLAKES CONTAIN ROD - LIKE COLOURLESS INCLUSIONS 
APATITE(Ql WH ICH ARE SURROUNDED BY PLEOCHROIC 
HALOS . ABOU T 10 PERCEN T OF THE FLAKES CON TAI N 
HAIR-LIKE OPAQUE INCLUSIONS . ALMOS T ALL MI CA 
FLA KES SHOW SOME AL TERA TI ON TO CHLOR ITEt AND 
GRA I NS OF FREE CHLOR IT E ARE ALSO PRESEN T. TOTAL 
CHLORITE CONTENT I S 20 PERCENT , AND HORNBLE 'DE 
CONTAMINA TIO N AMOUNTS TO LESS THAN 3 PER CErl T. 

FROM QUAR TZ MONZON ITE 
(105 Kl RIDG E 2 .5 MILE S SOUTHEAST OF EAS T END OF LAKE 

SOU TH OF MOUN T SELOUS 1 YUKON TERQITORY , 62-5 6 N, 
132- 27 W. MAP - UN I T 11• GSC MAP 13-1 961 . SAMPLE 
RD64 - 1025B• CO LL ECTED AND INTERPRET~ D GY J . A. 
RODD I CK . 

THE ROCK I S A MEDIUM TO COARSE - GRAINED BIO TI TE QUARTZ 
MONZONITE CONS ISTING OF ABOU T 30 PERCENT QUARTZ , 25 PERCENT 
PLAGI OCLASE , 40 PERCEN T K- FELDSPAR , 5 PERCEN T BIOTJTE , AN D 
MI NOR MUSCOV ITE, GARNET , AND CHLOR!TE . THE K- FEL DSPAR FORMS 
LARGE CRYSTALS WH I CH MAKE IT S ABUNDANCE DI FF I CU LT TO 
DETERMINE FROM A THI N SEC TI ON . 

GSC 65- 38 • 39 , AND 40 WERE COLLECT ED FROM THE MO UNT 
SE LOUS PLUT ON . THE TH REE DA TES , 83 + OR - 7 ~ . Y ., 81 + OR -
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10 M. Y. AND 74 + OR - 7 M.Y. I ND ICATE AN UPPER CRETACEOUS 
AGE . THI S I S SOMEWHA T YOUNGER THAN TH E 96 M. Y. DA TE 
OB TAINE D FROM THE IT S ! MOUN TAINS PLUTON ABOU T 90 MILE S TO 
THE EAST . AS ONLY PAL EOZOIC AND OLDER ROCKS ARE CU T BY 
THE MOUNT SEL OUS PLU TON THE UPPER CRE TACEOUS AGF DOES NO T 
CONF LI CT WITH ANY KNOWN GEOLOGICAL DA TA. 

GSC 65 - 41 BIOT! TE , K- AR AGE 90 + OR - 5 M. Y. 

K=7 . 90 PERCENT , AR40/K 40 =0 . 0054 , RAD I OGEN I C AR=71 
PERCE NT. 

CONCE NTR ATE- RELATIVE LY CLEAN CONCENTRATE OF DARK 
REDDISH- BROWN TO LIGHT REDD I SH - BROWN BI OT ITE . 
AL L FL AKES ARE SLI GH TLY BLI STE RED • AND TH ERE J S 
SOM E PATCHY CHLORITE ALT ERAT I ON . MOS T FLA KES 
CONT AIN DARK PLEOCHRO JC HALOS , MANY OF WH ICH 
SURROUND AP ATIT E INCL US I ONS . I MPUR ITI ES CONS I ST 
OF HORNBLENDE (5 PERCENT) AND CH LOR JT E (2 PERCEN T ) . 

FROM QUAR TZ MONZON ITE 
(105 Kl ANVIL BATHO LIT H, YUKON TER RIT ORY , 62 - 27 N, 1 33 -

27 - 30 W. MAP UN IT 11• GSC MAP 13 -1 961 . SAMP LE 
RD64- 10Q3 , CO LL EC TED AND IN TERPRE TE D BY J. A. 
RODD IC K. 

THE ROCK I S A FINE- TO MED IU M- GRAINED BIOTIT E QUAR TZ 
MONZON IT E, COMPO SE D OF ABOU T 30 PERCENT QUAR TZ, 30 PER CENT 
PL AG I OC LASE , 30 PE RCEN T K- FEL DS PAR• 7 PERCENT BI OTIT E • 
SER ICITF AND 3 PERCENT MINOR MI NERA LS . TEXTURE I S UNEV EN. 
SOME OF THE PLAG IOCLASE IS AL TERED TO SER ! CIT E AND CLAY 
MINERALS, AND SOME OF TH E BIO TJT E TO CH LORITE . 

SEE DI SCUSS I ON FOLLOWING GSC 65- 43 . 

GSC 65 - 42 MUSCOVI TE• K- AR AGE 79 + OR - 6 M. Y. 

K=B . 49 PERCENT, AR40/K40 =0 . 00 47, RAD I OGEN IC AR =66 
PERCENT . 

CON CENTRATE - CLEAN CONCEN TRA TE OF COARSE ~US COV IT E 
WITH OCCAS I ONA L BIO TIT E INCL US IONS BE TWEEN 
MUSCOV IT E PLATES . 10- 15 PERCENT OF THE ~US C OV ITF 
FLAKE S CONTA I N HAIR -LI KE I NC LUS I ONS , AND ALL ARE 
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BLI STERED AND SLI GH TL Y I RON - STAIN ED . MIN OR 
IMPURITIES ARE BI OTITE 3 PERCENT, QUAR TZ-FELD SPAR 
1 PERCEN T. 

FROM QUARTZ MONZONITE 
11 05 Kl ANVIL BATHO LIT H NEAR MT . MYE , YUKON TERRITOFY, 62 -

17 N, 133- 03 W. MAP - UNIT 11 • GSC MAP 13- 1961. 
SAMP LE RD6 4-1 0 11• CO LL EC TED AND I NTERPRE TED BY J . 
A. RODD IC K. 

THE ROCK I S A MEDIUM- TO COARSE- GRAINED MUSCOVITE - BI OTITE 
QUAR TZ MONZON IT E, COMPOSED OF ABOU T 50 PERCENT QUARTZ , 20 
PERCENT K-F ELDSPAR , 15 PERCENT PLAG IOC LASE , 10 PERCEN T 
MUSCOV ITE, 3 PERCENT BIOTIT E, AND 2 PERCENT MINOR ITE MS . IT 
IS AN I RREGULAR TEXTURED ROCK WIT H CONSIDERAB LE F I NE - GRA I NED 
QUAR TZ, AND A WEAK FO LI ATION . 

GSC 65 - 42 IS A MUSCOV ITE FROM THE SAME SAMPLE TH AT 
PROVIDED BI OTI TE GSC 65 - 43 . THE MUSCOVITE GAVE A YOUNGER 
DAT E ! 79 + OR - 6 M. Y.> THA N TH E BI OTIT E ! 87 + OR - 5 M. Y.lo 
THIS CONFORMS WITH THE APPARENT ORDER OF CRYS TALL IZATI ON AS 
SEEN I N THIN SECTION . 

GSC 65- 43 BIOT IT E, K- AR AGE 87 + OR - 5 M. Y. 

K=7 .47 PERCENT , AR40/K40 =0 . 0052 , RADIOGEN I C AR =71 
PERCENT . 

CONCENTRA TE- CLEAN CONCEN TRA TE OF COARSE REDD ISH­
BROWN BI OTIT E. MOST OF TH E FLAKES ARE BLI STERE D 
AND CONTA I N VERY FINE OPAQUE BLEBS , AND ABOUT HALF 
CONTAIN PLEOCHROIC HALOS . ABOUT 5 PERCENT OF THE 
MICA I S ALTERED TO CHL OR ITE ON THE EDGES , AND 
HORNBLEN DE CONST IT UTES 3 PERCENT OF THE 
CONCEN TRATE . TOTAL CHLORITE CON TENT I S ABOUT 5 
PERCENT . 

FROM QUAR TZ MONZON IT E 
(105 Kl ANVIL BA THO LITH NEAR MT . MYE , YUKON TER RIT OR Y, 62-

17 N, 133- 03 Wo MAP - UN IT 11• GSC MAP 1 3-1 961. 
SAMP LE RD64- 1011 , CO LL ECTED AND I NTERPRE TED BY 
J . A. RODD IC K. 

THE ROCK IS A MEDIUM - TO COARSE - GRAINED MUSCO VITE- BI OTITE 
QUARTZ MONZONI TE, COMPOSED OF ABOU T 50 PERCENT QUAR TZ, 20 
PERCEN T K- FELDSPAR, 15 PE RCEN T PLAG IOC LASE , 10 PERCEN T 
MUSCOV ITE, 3 PERCENT BIOT IT E, AND 2 PERCENT MI NOR MI NERA LS. 



42 

YUKON TE RR IT ORY 

IT JS AN IRRE GUL AR TEXTURED ROCK WITH CONSIDERAB LE F I NE ­
GRAINED QUAR TZ, AND A WEAK FO LI ATION . 

THE TWO AGE DET ERMI NA TI ONS MADE FROM BIOTITE JN THE 
QUAR TZ MONZONITE OF THE ANVIL BA THOLIT H ! GSC 65 - 41 , 90 + OR 
- 5 M. Y. , GSC 65 - 43 , 87 + OR - 5 M. Y. l ARE IN CLOSE 
AGREEMENT WITH EACH OTHE R AND WIT H THE DE TERM I NAT I ONS MADE 
FROM THE NORTH BIG SA LMON RIVER PLUTON IC BEL T SOU THWES T OF 
TINT I NA TRENCH . THE ANVIL BA TH OLJTH APPEARS TO BE SOMEWHA T 
YOUNGER THAN THE I TS! MOUNTAINS PLUTON (96 M. Y. I AND 
SOMEWHAT OLDE R THAN THE MOUN T SE LOUS PLU TON !ABOU T 79 M. y., 
SEE GSC 65 - 40 ) BUT ALL ARE UPPER CRETACEOU S. 

GSC 65 - 44 

!105 Kl 

BIOTJTE , K- AR AGE 86 + OR - 6 M. Y. 

K=5 . 44 PERCENT, AR40/K40 =0 . 005 lt RAD I OGEN I C AR=61 
PERCENT . 

CONCEN TRA TE- RELATIVELY CLEAN CONCEN TRATE OF DARK 
BROWN (ONE THIRD! AND YELLOW- BROWN !T WO THI RDS ! 
BIOT ! TE . THE DARK BRO WN VARIETY IS ALMOST 
UNALTE RED AND CON TAI NS COLOURLESS PRISMATIC 
I NCLU S I ONS WH ICH ARE SURR OUND ED BY PLEOCHRO!C 
HAL OS . THE YELLOW - BROWN VAR IETY I S SOMEWHA T 
ALTERED . IMPURITI ES CONSIST OF HORNB LE ND E ( 3 
PERCENT! AND CHLORITE !15 PERCEN T) . 

FROM DACI TE 
FROM NEAR BASE OF THE TAY FORMA TI ON , 
TERRIT ORY , 62 - 15 - 30 N, 132 - 03 - 30 w. 
GSC MAP 13 - 1961 · SAMPLE RD64 - 1008 C, 
INTERPRETE D BY J . A. RODDICK . 

YUKON 
MAP - UN IT 14 , 
COLLECTED AND 

THE ROCK IS A DACITIC QUARTZ-FE LDSPAR - BIOTITE PORPHYRY , 
CONSISTING OF ABO UT 40 PERC EN T PHENOCRYSTS AND 60 PERCENT 
MATRIX . THE PHENOCRYSTS ARE PLAGJOCLASE (2 0 PERCENT) , 
QUAR TZ (13 PERCENT I , BIOTJT E !7 PERCENT) , AND MINOR SMA LL ER 
GRAINS OF KYA NITE (Q ). THE MATRIX IS EX TREME LY FI NE - GRA I NED 
FE LSIC MATERIAL , LOCA LLY WITH VAGUE LY DEFINED LARGER 
GRANU LAR PA TCHES . QUAR TZ PHENOCRYSTS ARE ROUND ED AND DEEP LY 
EMBAYED BY THE MATRIX . PLAG I OCLASE IS S I MILARI LY AFF EC TE D, 
BUT MUCH LES S SO . QU ARTZ PART JCU LA RIL Y I S HIGHLY FRACTURED , 
ALMOST CE RTAI NLY AS A RESU LT OF HEATI NG . LARGE BI OT IT E 
CRYSTALS ARE OF THE DEEP REDD I SH- BROWN VARIETY S I MILAR TO 
THOSE I N THE MT. MYE FOR~ATION . NO K- FEL DSPAR PHE NO CRY STS 
ARE PRESENT . THE ROCK IS APPARE NTLY A PA RTLY ME LTE D• COARSELY 
CRYSTALL I NE METAMORPH I C ROCK . THE LAC K OF K- FELDSPAR AND 
PRESENCE OF KYANJTE IN DI CA TE TH AT THE OR IGINAL ROCK WAS PART 
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OF THE MT. MYE FORMA TION RATHER THAN THE ANV IL BA THO LITH . 

TH E TAY FORMA TION CONS I STS OF MORE THAN 5 , 000 FEET OF 
DAC ITI C AND ANDESI TI C FLOWS . THE BASA L PAR T I S COARSE ­
GRA I NED AND PRACTICAL LY I ND I ST I NGU I SHAB LE FROM ADJAC ENT PARTS 
OF THE ANV IL BATHO LITH . THE AGE OF 86 + OR - 6 M. Y. OB TAINED 
FROM THE BASA L PAR T OF THE TAY FORMAT I ON IS ESSEN TIA LL Y THE 
SAME AS THA T OBTAINED FRO~ THE ANVIL BA THOLI TH (S EE GSC 65 -
4 1 AND 43 1. THE UPPER PART S OF THE TAY FORMATION , 
HOWEVER • YI ELDED DATES OF 100 AND 117 M. Y. TH I S SUGG~S T S 
TH AT THE ANV IL BATHO LI TH I NTRUDES THE BASE OF THE TAY 
FORMA TI ON AND HAS RESE T THE RADIOGEN I C **CLOCK** TO CO NFORM 
WIT H THAT OF THE PLUTON!C ROCK . FIE LJ WORK FAI LED TO F I ND 
AN Y CROSS - CU TTI NG RELA TI ONS I NVOLVING TAY FORMATICN AND 
ANV IL PLUTON ! C ROCKS • AND THE SLIGHT DEFORMATION OF THE 
TA Y FORMA TI ON LEFT THE IM PRESS I ON THAT I T ~AS YOUNGER THA N 
TH E BA THO LIT H. THE I SO TOP I C AGE DETERMINATION SUGGESTS THA T 
THE REV ERSE I S TRUE . 

GSC 65-4 5 BI OT!TE , K- AR AGE 99 + OR - 5 M. Y. 

K= 7. 42 PERCEN T, AR40/K40 =0 . 0059 , RADIOGEN I C AR= 7 2 
PERCEN T. 

CONCEN TRA TE- RE LATI VE LY CLEAN , UNALTERED LIGHT 
BROWN B! OTIT Eo THE FLAKES CONTA I N LESS THAN 5 
PERCEN T COLOUR LESS I NC LUS I ONS WH I CH ARE SURROUNDED 
BY PLEOCHRO JC HA LOS . HORNBLENDE (5 PERCENT ) IS 
PRE SEN T IN THE SAMP LE. 

FROM SCH I ST. 
(1 05 GI .75 MIL E DU E EAS T OF NOR TH END OF LARGES T OF 

NOR TH LAKES , AT ELEVA TI ON 5500 FT., YUKON 
TE RRITORY, 61-23 N• 130 - 33 W. MAP - UN I T A• GSC MAP 
8-1 960 (FI NLAYSON LAKE J. SAMPLE WB - 64- 207 - 2 • 
CO LL EC TED AND I NTERPRE TED BY J . O. WHEE LER . 

THE BIOTITE OCCURS I NTER LE AVED WI TH HORNBLENDE I N A QUARTZ ­
PLAG I OC LASE - HORNBLENDE - B! OTI TE SCH I ST • COMPOSED OF ALTERNA TI NG 
LAYERS OF HORNBLENDE - BIO TI TE- PLAGIOC LASE (4-6 MM . THICK ) AND 
PLAG I OC LASE ( 1- 3 MM . TH! CKJ . FRESH BIOT! TE MAKES UP 15 - 4 0 
PERCE NT OF THE MAF I C LAYERS . ACCESSORY MI NERALS INC LUDE 
OPAQUES , SPHENE AND APATITE . 

THE ROCK I S ASSOCIATED WI TH QUARTZ - MICA SCHIST AND 
FEL DS PATHJ C, GRA NIT I C AND AUGEN GNE I SSES NORTHEAST OF THE 
T! NTI NA LI NEAMEN T I N THE SOUTH - EASTERN PEL LY MOUNTAINS , YUKON . 
TH E MET AMORPHI C ROCKS COMMONLY HAV E A FLATTISH FOLIATION . THE 
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DATE CONFORMS TO THE MANY SIMILAR DATES ON BOTH GRANI TIC PLUTONS 
AND METAMORPHIC ROCKS FROM THE PELLY MOUNTAIN CRYSTALLINE BE LT 
AND THE SELWYN MOUNTAINS ! BAADSGAARD ET AL• 1961• AND GSC 65 -
34, 35 , 36 • 38 • ·39 • 40, 41• 43l . THUS IT PROBABLY REPRESENTS 
THE CONSOLIDATION OF THE METAMORPH IC TERRAIN DURING A PLUTONJC 
EPISODE 90 TO 100 M. Y. AGO, OR LE SS LIKELY THE COMP LETE OVER ­
PRINT OF THE METAMORPHIC TERRAIN BY A THERMAL EVENT RELATED 
TO THIS PLUTONIC EPISODE . 

REFERENCE -

BAADSGAARD • H., FOLJNSBEE• R. E., LIPSON, J . 
1961 POTASSIUM- ARGON DATES OF BJOTJTES FROM CORDJLLERAN 

GRANITE . BULL . GEOL . SOC . AMER ., VOL . 72t PP. 
689-702 . 

GSC 65 - 46 MUSCOVITE • K- AR AGE 84 + OR - 8 M. Y. 

K=6 . 72 PERCENT, AR40/K40 =0 . 0050 • RADIOGENIC AR=64 
PERCENT . 

CONCENTRATE- RELATIVELY CLEAN CONCEN TRATE OF 
MUSCOVITE . MOST FLAKES CONTAIN FROM 30 TO 40 
PERCENT FINE • NEEDLE-LIKE• MATTED INCLU SIONS OF 
CHLORITE . THE SAMPLE JS CONTAMINATED WITH LESS 
THAN 5 PERCENT QUARTZ . 

FROM CHLORITIC SERICJTE- SCHIST . 
!105 Ml 500 NOCASH ADJ T, 800 FT . FROM PORTAL, GALENA HILL• 

YUKON TERRITORY, 63 - 55-15 N, 135 - 26 W. MAP - UNIT 1 
!YUKON GP .-SCHJSTl, GSC MAP 11 05 - A. SAMP LE PB-1 5-
64 t COLLECTED AND INTERPRETED BY w. H. POOLE . 

THE CH LOR JTE-S ERIC JTE SCHIST !OR PHYLLITE l WAS COLLECTED 
FROM NEAR THE TOP OF THE **LOWER SCH IST** FOR MA TI ON !POOLE 
1965> . IT JS LIGHT GREEN, F I NE - GRAINED AND THINLY FOLIATED . A 
THIN SECTION SHOWS AN ALTERNATION OF FOLIAE RICH !N FINE-GRAINED 
QUARTZ AND OF FOLIAE RICH IN INTERLEAVED CHLORITE AND SERIC ITE. 
THE MI CA- RICH LAYER S ARE MINUTELY CRENULATED . 

FOR INTERPRETATION SEE DETERMINATION GSC 65-48 . 
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IMPURE MUSCOV IT E, K- AR AGE 93 + OR - 12 M. Y. 

K=3.55 PERCENT, AR40/K40 =_Q. 00 56• RADIOGENIC AR=56 
PERCENT . 

CONCENTRATE- THE CONCEN TR ATE I S A MI XTURE OF 
MUSCOVIT E AND CHLORITE !TOTAL 50 PERCENT) , QUARTZ 
(4 0 PERCENT), PLAGIOCLASE 110 PERCENTl AND A TRACE 
OF HORNBLENDE . THE MUSCOV IT E FLAKES CON TAIN 
MATTED NEED LE-LI KE INCLUSIONS OF CH LOR ITE. 
CHLORITE ALSO OCCURS AS YELLOW FLAKE S. TOTAL 
CHLORITE CONTENT IS 20 PERCENT . 

FROM SER ICITE SCHIST 
1106 Dl RIDGE-CREST 4.75 MILES NORTHWEST OF THE NORTHEAST 

END OF MCQUES TE N LAKE, YUKON TERRITORY, 64-11 N, 
135- 21 - 30 W. MAP-UNIT 3 !YUKON GROUPl, GSC MAP 8-
1958 !GREE N). SAMPLE 1-48-4/PB, COLLECTED AND 
INTERPRETED BY W. H. POOLE. 

THE SER I CI TE SCHIS T !OR PHYLLITE l WAS COLLECTED FROM 
NE AR THE BASE OF THE **UPPER SCH I ST** FORMATI ON !POO LE• 1965l . 
IT IS BROWNISH GREEN • FINE GRAINED , AN D THINLY FOLIATED. A 
THI N SECT I ON SHOWS VERY FINE-GRAINED QUARTZ FOLIAE 
AL TERNATI NG WI TH QUAR TZOSE FOLIAE RICH IN SERICITE AND 
CH LORITE . THE MICACEOUS LAYERS ARE CRENULATED . 

FOR DESCRIPTION AND INTERPRETATI ON SEE GSC 65 - 48 . 

GSC 65-4 8 MUSCOVITE• K- AR AGE 101 + OR - 6 M. Y. 

K= 7.1 4 PERCENT, AR40/K40= 0 . 0061 • RADIOGEN I C AR=66 
PERCENT. 

CONCEN TRATE- IMPURE MUSCOVITE . ABOUT 1/3 OF THE 
GRAINS ARE STAI NED WITH YELLOW-BROWN CH LORITE AND 
CONTAIN OPAQUES . OTHE R FLAKES ARE QUITE CLEAN. 
IMPU RI TIE S CONSIST OF CH LORITE 115 PERCENT), 
QUARTZ AND OPAQUES 15 PERCENT) . 

FROM SER ICITE-QUAR TZ SCH I ST . 
1105 Ml FROM DUNCAN CREEK ROAD AT BRIDGE OVER FIELD CREEK • 

YUKON TE RR IT ORY , 63-47-30 Nt 13 5- 41 - 45 w. MAP­
UNIT **US**• ON FIGURE, PAGE 33, GSC PAP ER 65-1. 
SAMPL E 1-57-1/PB, CO LL ECTED AND I NTERPRE TE D BY 
w. H. POOLE. 
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THE SERICITE- QUARTZ SCH I ST IOR PHYLLITEl WAS COLLECTED FR OM 
THE UPPER SCHIST FORMATION, WELL ABOVE THE **CENTRAL QUARTZITE** 
FORMATION !POO LE, 1965! . IT IS LI GH T BROWN -G REY , FINE- GRAINED • 
AND THINLY FOLIATE D. A THI N SECTION SHOWS A MOSAIC OF FINE ­
GRAINED QUARTZ AND LESS UNTW I NNED FELDSPAR• PLUS A FEW PE RC ENT 
OF FINE MUSCOV ITE AND CH LORITE . 

THE SAMPLES WERE COLLECTED FROM THE GENERAL KENO HILL AREA . 
THE STRATA REPRESENTED BY THE THREE SCHIST SAMP LE S WERE THOUGHT 
TO BE PRECAMBRIAN AND ME TAMORPHOSED IN THE PRECAMBRIAN UNTIL 
A FEW YEARS AGO . THEY ARE NOW BELIEVED TO BE PARTLY ~ESOZO IC• 
l**LOWER SCHIST**! AND PARTLY PRECAMBRAJN !UPPER PART OF ** 
UPPER SCHIST**! !GREEN AND RODDICK, 1962 •• POOLE • 1965l. THU S , 
META MORPH I SM AND DEFORMA TI ON GIVIN G RISE TO THE SCH I ST PROBABLY 
OCCURRED DURING A SING LE EPISODE IN THE MESOZO IC, AND WAS 
FOLLOWED BY I NTRUSION OF CRE TAC EOUS GRAN ITE S . 

THE TH REE DATES FROM THE SCHISTS FALL WITHIN THE LATE 
CRETACEOUS !KULP, 1961! . K-AR DATES OF THIS AGE ARE COMMON JN 
MANY PARTS OF YUKON , PARTICU LA RLY NOR THEAST OF TINTINA TRENCH 
ISEE GABRIELSE, IN PRESS! . TH E DATES OF THE GRANITES OF THE 
KENO HILL AREA IG SC 65 - 49 • 50) ARE ALMOST THE SA~E AS 
THOSE OF THE SCHJS TS . 

NO EXPLANATION IS APPARENT FOR TH E RANGE IN DATES ON THE 
SCHIS TS FROM 84 +OR - 8 TO 101 + OR - 6 MI L~ION YEARS , OTHER 
THAN POSSIBLE WEATHERING EFFECTS OR UNSUSPECTED ANALY TICAL 
ERROR . 

REFERENCES-

KULP, L. J . 
1961 GEOLOGIC TIME SCALE . SCIENCE , VOL . 133 , PP . 

1105 - 1114 . 

GABRIELSE J.H. 
IN PRESS TECTONIC EVOLUTION OF THE NORTHERN CANADIAN 

CORDILLERA . 

POOLE W. H. 
1965 MOUN T HALDANE 1105M/13l AND DU BLIN GULCH 1106D/4l 

MAP AREAStIN REPORT OF ACTIVITIES , FIELD,1964, 
COMPILED BY S . E. JENNESS , GEOL . SURV . CAN ., PAPER 
65-1, PP. 32 - 35 

GREEN , L.H. AND RODDICK , J . A. 
1962 DAWSON• LARSE N CREEK , AND NASH CREEK MAP - AREAS , 

YUKON TERRITORY. GEOL . SURV . CAN ., PAPER 62 - 7 . 
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BIOTITE , K- AR AGE 81 + OR - 5 M. Y. 

K=6 . 88 PE RCEN T, AR40/K40 =0 . 00 48, RADIOGENIC AR=54 
PERCENT. 

CONCENTRATE - RELATIVELY CLEAN , LIGHT-BROWN 
BIOT I TE . THE FLAKES CONTAIN FINE , NEEDL E-LI KE, 
UNOR I ENTA TE D I NC LU S I ONS , OPAQUE BLEBS AND COLOUR ­
LESS BLE BS (T OTAL I NCLUS I ONS 5 PERCENT) . THERE 
ARE ALSO LARGE• STRONG PLEOCHROIC HALOS IN MOST 
FLAKES• BUT THEY ARE NOT ASSOCIATED WITH THE 
INCLUSIONS. CHLORITE ALTERA TI ON OCCURS MAINLY AT 
THE FLAKE EDGES , THOUGH TH ERE ARE SOME CHLORITE 
PATCHES. IMPURITIES ARE HORNBLENDE 3 PERCENT, 
CHLORI TE 10 PERCENT. 

FROM QUARTZ PORPHYRY 
(105 Ml MT . HALDANE, RIDGE 1 MILE SO UTHWEST OF PEAK • 

YUKON TE RR IT ORY , 63 - 51 - 05 N, 135-51-20 Wo MAP­
UNIT 13 , GSC MAP 890A . SAMP LE 1-10-ZA/PBt 
COLLECTED AND I NTERPRETED BY W. H. POOLE . 

THE QUARTZ POR PHYRY (OR PORPHYRI TIC FINE-GRAINED 
GRANITE) FORMS A SI LL IN THE PROBABLE MESOZOIC **CENTRA L 
QUARTZ ITE** FORMAT ION IN THE KENO HILL AREA (POOLE , 1965 l. 
THE GROUNDMASS OF THE ROCK IS A FINE GRAINED MO SAIC OF 
QUARTZ AND FELDSPAR , MOS TL Y PLAGIOCLASE . QUAR TZ AND THIN 
PLAT ES OF BIOT IT E FORM PHENOCRYSTS . A THIN SECTION SHOWS 
THAT BIO TIT E AND MUSCOVITE , I N PART INTER GROWN t ARE 
UND EF ORMED t AND BIOTITE IS PARTLY ALTERED TO CHLORI TE. 

FOR INTERPRETATION SEE DETERMIN ATION GSC 65-50 . 

GSC 65 - 50 BIOTITE, K-AR AGE 85 + OR - 7 MoY• 

K=7 . 27 PERCENT , AR40/K40=0 . 0051 • RAD IOGENIC AR=68 
PERCENT . 

CONCENTRATE- UNALTERED , LIGHT-REDD I SH BROWN 
BIOTITE . LESS THAN 1 PERCEN T OF THE FLAKES 
CONTAIN COLOUR LESS PRISMATIC I NC LUSI ONS OF APATITE 
WH I CH ARE OCCASIONALLY ASSOCIATED WITH WEAK 
PLEOCHROIC HAL OS . IMPURITIES CONSIST OF HORNBLENDE 
( 5 PERCENTl AND CH LORITE (1 PERCEN Tl . 

FROM QUARTZ MONZONITE 
(115 Pl DAWSON ROAD , 1.5 MI LES SOUTHEAST OF MOUTH OF MOOSE 



48 

YUKON TERR IT ORY 

CREEK• YUKON TERRI TORY , 63-29 N• 136-5 8 W. MA P­
UN IT 14, GSC MA P 1143A . SAMPLE 1-4 2- 2/PB , 
CO LLE CTED AND INTE RPRE TED BY W. H. POOLE , 

THE QUAR TZ MONZON IT E STOCK HA S I NTRUDED PROBABLE 
PRECAMBRIAN SCH I ST, A CORRELAT IVE OF THE **UPPER SCH I ST** 
FORMATION OF THE KENO HI LL AREA <BOS TOCK , 1964) . THE STOCK 
OU TC RO PS ALONG THE NOR TH EAST S I DE OF TI NTINA TRENCH , THE 
ROCK IS COARSE GRAINED AND HAS LARGE WH ITE POTASH FE LDSPAR 
**PHENOCRYSTS** • I N THI N SECT I ON , THE ROCK IS GRAN ITI C AND 
UNDEFORMED , BIOTI TE, ABOUT 6 PERCEN T OF THE ROCK , IS PARTLY 
ALTERED TO CHLOR IT E ALONG CLEAVAGE PLANES . 

THE DATES ON THE TWO GRANITES , AS WELL AS OTHERS ON 
THREE OTHER GRAN ITI C RO CKS , FIT WELL IN LATE CRETACEOUS ON 
TH E TIME- SCA LE OF KU LP (1961), AND CON FIR M THE SUSPE CTED 
CRETACEOUS AGE OF GRAN IT ES I N THI S PART OF YUKON NOR THEA ST 
OF TINTINA TREN CH. 

GSC 65 - 49 MOUN T HA LDANE 81 + OR - 5 M. Y. 
GSC 65 - 50 TI NT I NA TRENCH 85 + OR - 7 M. Y. 
GSC 62-7 8 HANSON LAKES 102 M. Y, 
GSC 62 - 80 DUB LI N GULCH 106 M. Y. 
GSC 62 - 8 1 WIL SO NS CAR I N 8 1 M. Y. 

<G SC 62-7 8 · 80 ' 81 ARE FROM GSC PAPER 63 - 17• 196 3 ) . 

THE DA TE S ON THE GRAN I TES ARE NEAR LY THE SAME AS THOSE 
ON FINE - GRAINED SCHIS TS I N THE SAME GENERAL AREA <SEE GSC 65 -
46• 47, AND 48 ). 

NO EXP LANATION I S APPARENT FOR TH E DI STI NCT BIMODA L 
DIS TRI BU TI ON OF THE GRANI TE AGES . WIT H NO EV I DENCE TO THE 
CONTRARY, ALL THE GRAN I TES ARE BEL I EVED TO HAVE BEEN 
I NTRUDED AT THE SAME TIME . 

REFERENCES-

BOS TOCK , H. S . 
1964 MCQU ESTE N, YUKON TERR IT ORY . GEO L. SURV . CAN ., 

MAP 114 3A . 

KULP • L. J . 
1961 GEO LOG I C TI ME SC AL E. SC IENC E, VO L. 133 , PP . 

1105-1114 . 

POO LE, W. H. 
1965 MOUNT HALDANE (1 05M/13l AN D DUB LIN GU LCH (10 6D- 4) 

MA P-A REAS . I N REPOR T OF ACTIVI TI ES , F I ELD• 1964 • 
COMPILED BYS . E. JENNESS , GEO L. SURV . CAN ., 
PAPER 65-lt PP . 32 - 35 . 
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WHOLE ROCK• K- AR AGE 237 + OR - 47 M. Y. 
253 + OR - 45 M. Y. 

K=0 . 42 PERCENT , AR40/K40=0 . 0 148 • RADIOGENIC AR=l8 
PERCENT , K=0 . 47 PERCENT, AR40/K40=0 . 0159, RADIO­
GENIC AR =66 PERCENT . 

CONCENTRA TE- CRUSHED WHOLE ROCK . 

FROM ALTERED BASALT 
NEAR ALASKA- YUKON BOUNDARY• 8 MILES INSIDE TH E 
STATE OF ALASKA . 69-01 N• 141-05 W. MAP-UNIT B, 
GSC MAP 10 - 1963 . SAMP LE ZEX 93 , COLLECTED BY THE 
CALIFORNIA STANDARD COMPANY, INTERPRETED BY D. K. 
NORR JS . 

THE 237 + OR - 47 M. Y. DATE WAS DETERMINED ON THE TOTA L 
ROCK SAMPLE WITH A YIELD OF ON LY 18 PERCENT RADIOGENIC ARGON . 
THE 253 + OR - 45 M. Y. DATE WAS OBTAINED FROM A SECOND FRACTION 
OF THE SAME ROCK FR OM WHICH MOS T OF THE CARBONATE MINERALS HAD 
BEEN REMOVED BY COLD HYDROCHLORIC ACID LEACH I NG . AS A RESULT 
OF THIS TREAT MENT THE SAMP LE GAVE A 66 PERCENT RADIOGENIC 
ARGON YIELD 

THE SAMPLE I S FROM **BASALT** JU ST BELOW ITS CONTACT WI TH 
LIME STONES OF THE MISSISSIPPIAN LI SBURNE GROUP . THE ROCK IS A 
DARK GREENISH GREY , BEDDED • TABU LAR UNIT RESTING ON HIGHLY 
DEFORMED SLATES AND QUARTZ ITE S OF THE **PRECAMBRIAN** NERUOKPUK 
FORMAT I ON . I N THIN-SECTION THE SAMP LE WAS OBSERVED TO CONTAIN , 
IN DECREASING ORDER OF ABUNDANCE , ALBITE , CHLORITE, MAGNETI TE• 
CARBONATE AND VEIN QUARTZ . THE ORIG I NA L PYR OXENF.S ARE COM­
PLETELY ALTE RED TO CHLORITE AND ~AGNE TITE OR RE? LACED BY 
CARBONATES . TH E ALBITE I S ALTERED TO SOME DEGREE AND I S 
COMMONLY BENT OR BROKEN . 

ALTHOUGH A PRELIMINARY EXAMINATION OF THE FIELD RE LATIONS 
OF THE ROCK OF MAP - UNIT B WOULD SUGGEST THAT IT IS OLDER THAN 
THE LISB URNE GROUP, THE PERMJAN RADIOGENIC AGE WOULD INDICATE 
THE POSSIBILITY THAT TH E ROCK MAY IN FAC T BE AN INTRUSION OR , 
MORE LIKELY, THAT THE AGE OBTAINED RELATES ONLY TO TH E DATE OF 
ALTERATION OF THE BASALTIC ROCK . 



GSC 65 - 52 

(46 j) 
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DISTRI CT OF FRANKLIN 

BIOTITE , K- AR AGE 15 80 + OR - 50 M. Y. 

K=7 .40 PERCENT , AR 40/K40 =0 .1447t RADIOGEN IC AR=98 
PERCENT . 

CONCENTRATE- RELATIVELY CLEAN CONCEN TR ATE OF 
UNAL TERED • REDDISH BRO WN BI OTIT E. MI NOR 
I MPURITIES CONSIST OF LE SS THAN 3 PERCE NT HORN­
BLENDE AND OPAQUE S . CH LOR IT E NO T DETECTED. 

FROM GNE IS S 
SOU THE RN MELVILL E PENIN SU LA• DISTRIC T OF 
FRANKLIN , 66- 39 Nt 83 - 33 W. NO GEOLOGI CAL MAP . 
SAMP LE JD372• COLLECTED BY G. D. JACKSON , 
DESCR IB ED BY w. w. HEYWOOD . 

THE BI OTITE WAS TAKEN FROM A WELL FOLIAT ED LEUCOCRA TI Ct 
MED I UM - GRAINED GNEISS . 

NO INTERPRETATION AVA IL AB LE. 

GSC 65- 53 

(46 Kl 

BIOTIT Et K- AR AGE 16 15 + OR - 50 M.Y. 

K=8. 07 PERCENT , AR40/K40 =0 .1498 • RAD I OGEN IC AR=98 
PERCEN T. 

CONCENTRATE - THE CONCENTRATE I £ A MIX TUR E OF TWO 
UNALTERED BIOT IT ES . ONE (6 0 PERCENT> IS BROWN AND 
THE OTHER (40 PERCEN Tl I S GREEN . NE IT HER VAR IET Y 
CONTAINS VISIBLE INCL US I ONS , AND THERE IS NO 
APPARENT ALTERATION ALTHOUGH THE BROWN MI CA IS 
SL I GHTL Y BLI STERED . BOTH VAR IETI ES CONTAIN RARE 
PLEOCAROIC HALOS . TOTAL CH LOR IT E CON TE NT I S 1 
PERCENT . 

FROM PARAGNE ISS 
SOU THERN MELVI LL E PEN IN SU LA, DIS TRIC T OF FRANKLIN • 
66 - 46 N, 84- 55 w. NO GEO LOGICA L MA P REF ERENCE . 
SAMP LE DF- 323 , CO LLECTED BY J . A. DONALDSON , 
DESCRIBED BY W. w. HEYWOOD . 

THIS SAMP LE IS FR OM A LAYERED GREY PARAGNE!SS THAT I S 
IN TE RBEDDED WITH S ILIC EO US CRYSTA LLI NE LI MESTONE . THE 
PARAGNEISS I S MEDIUM TO COARSE GRAINED AND CONSISTS OF QUARTZ 
(40 PERCEN T) , PLAGIOCLASE (40 PERCENT), BI OTITE (15 PER CE NT) 
AND MIN OR AMOUNTS OF SPHENE AND APATITE. SOME BI OTITE I S 
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SLIGHTLY CH LORITIZED . 

NO I NTERPRETATION AVAILABLE . 

GSC 65-54 

(46 Ml 

BIOTITE, K- AR AGE 1640 + OR - 55 M. Y. 

K=7.40 PERCENT, AR40/K40=0 .1 528, RADIOGENIC AR =98 
PERCENT. 

CONCENTRATE- RELATIVELY CLEAN CONCENTRATE OF 
UNALTERED DARK OLIVE-GREEN BIOTITE . THE SAMPLE I S 
CONTAMINATED WITH ABOUT 1 PERCENT AT TACHED QUARTZ ­
FELDSPAR AND ABOUT 5 PERCENT FREE HORNB LENDE. 

FROM GNEISS 
DISTRICT OF FRANKLIN • 67 -1 2 N• 87 -4 2- 30 W. 0 
GEOLOGICAL MAP REFERENCE . SAMPLE BL 137• 
COLLECTED BY W. R. A. BARAGER , SUBM ITTED BY w. w. 
HEYWOOD. 

NO INTERPRETATI ON AVAILABLE. 

GSC 65-55 

(46 Nl 

BIOTITE, K-AR AGE 1650 + OR - 50 M.Y. 

K=7.63 PERCENT, AR40/K40=0 .1 546• RADIOGENIC AR=99 
PERCENT. 

CONCENTRATE- DARK GREEN BIOTITE WITH NO INCL US IONS, 
BUT ABOUT 5 PERCENT OF THE FLAKES CARRY ATTACHED 
QUARTZ -F ELDSPAR . SOME OF TH E FLA KES ARE BLI STERED 
AND SHOW CHLORITIZATION AROUND THE EDGES . MINOR 
IMPURITIES CON SIST OF FREE CHL OR IT E AND HORNBLEND E 
(3 PERCENT). TOTAL CHLORITE CONTENT 10 PERCENT . 

FROM GRANITIC GNEISS 
DISTR I CT OF FRANKLIN, 67-22 N, 85 - 30 w. NO 
GEOLOGICAL MAP REFERENCE . SAMPLE BL - 240 , 
COLLECTED BY W. R. A. BARAGER , DESCRIBED BY We We 
HEYWOOD. 

THE ROCK IS A PINK, FOLIATED, IN PART PORPHYROBLA STIC , 
GRANITIC GNE I SS . 

NO INTERPRETATION AVAILAB LE. 
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BIO TI TE , K- AR AGE 1690 + OR - 55 M. Y. 

K= 7. 62 PERCENT , AR40/K40 =0 .1 598 • RAD I OGEN I C AR=99 
PERCEN T. 

CONCEN TRATE - RELA TIVELY CLEAN CONCENTRA TE OF 
UNAL TERED DARK GREEN BIOTITE . ABOUT 1 PERCENT OF 
THE FLAKES CONTA I N CO LOUR LESS PRISMATIC INC LUSIONS 
OF APATIT E. THE MICA FLAKES CON TAIN VAGUE SMOKY 
PA TCHES . LE SS THAN 5 PERCEN T HORNBLENDE IS THE 
ON LY IM PUR I TY . 

FROM GNE ISS 
WEST SIDE OF MELVILLE PEN I NSULA • DI STRICT OF 
FRANKLIN , 68 -1 2- 30 N, 84- 35 W. NO GEO LOGICAL MAP 
RE FERENCE . SAMPLE DF - 20 1, CO LLECTED BY J. A. 
DONA LDSON , DESCR I BED BY w. W. HEYWOOD . 

THE ROCK IS A MEDIUM - GRAINED • GREYI SH WHITE GRANITOID 
GNE I SS COMPOSED OF QUARTZ , PLAGI OCLASE , HO RNBLENDE AND ABOUT 
3 PERCENT BI OTI TE . 

NO I NTERPRE TATION AVA I LAB LE. 

GSC 65 - 57 

(46 L l 

WHO LE ROCK • K- AR AGE 10 10 + OR - 135 M. Y. 

K=0 . 44 PERCENT , AR40/K40 =0 . 0784 • RADIOGENIC AR=77 
PERCENT . 

CONCEN TRATE - CRUSHED WHO LE ROCK . 

FROM GABBRO . 
DISTRICT OF FRANKLIN , 66 -1 9 N, 87 - 31 W. NO 
GEOLOGICAL MAP REFERENCE . SAMPLE FA- 650041 • 
COL LECTED AND INTERPRETED BY w. F. FAHRJG . 

THE ROCK JS A FINE - GRAINED • DARK GREY , OPHITIC GABBRO FROM 
A DI ABASE DYKE . THE 1010 M. Y. DATE INDICATES THE APPROXIMATE 
AGE OF I NTRUSION . 



GSC 65-58 

(46 Ml 
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WHOLE ROCK, K-AR AGE 941 + OR - 100 M. Y. 

K=0 . 84 PERCENT, AR40/K40 =0 . 0714• RADIOGENIC AR=84 
PERCENT . 

CONCENTRATE - CRUSHED WHOLE ROCK . 

FROM BASAL T. 
DISTRICT OF FRANKLIN, 67 - 06 N, 87-5 8W . NO 
GEOLOGICAL MAP REFERENCE . SAMPLE FA- 650021• 
COLLECTED AND INTERPRETED BY w. F. FAHRIG . 

THE ROCK IS A FINE GRAINED, DARK GREY BASALT FROM A DIABASE 
DYKE . THE 941 M. Y. AGE INDICATES THE APPROX I MATE DATE OF 
INTRUSION . THE SAMP LE WAS OBTAINED FROM AN UNALTERED • CHIL LED 
MARGIN OF THE DYKE . 

GSC 65 - 59 

(46 N) 

WHOLE ROCK• K- AR AGE 606 + OR - 32 M. Y. 

K=0 . 30 PERCENT, AR40/K40=0.0418, RADIOGENIC AR=60 
PERCENT . 

CONCENTRATE- CRUSHED WHOLE ROCK . 

FROM GABBRO . 
DISTRICT OF FRANKLIN• 67-0 7 N, 84-47 W. NO 
GEOLOGICAL MAP REFERENCE . SAMPLE FA- 650052 • 
COLLECTED AND INTERPRETED BY W. F. FAHRIG . 

THE ROCK IS A DARK GREY , FINE GRAINED, OPHITIC GABBRO 
CONTAINING 2 MM . PHENOCRYSTS OF PLAGIOCLASE . THE SAMP LE WAS 
TAKEN FRO~ A DIABASE DYKE • AND THE 606 M. Y. DATE INDICATES THE 
APPROXIMATE AGE OF INTRUSION. 

GSC 65-60 WHOLE ROCK• K-AR AGE 48 + OR - 11 M. Y. 

K=l . 56 PERCENT , AR40/K40=0.0028• RADIOGENIC AR=24 
PERCENT . 

CONCENTRATE- CRUSHED WHOLE ROCK . 

FROM KERATOPHYRE 
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. 5 MILE WEST OF LAKE FEED IN G A STREAM DRAIN I NG TO 
THE SOU TH COAST OF BA TH URST I SLAND • 4 MI LES EAS T 
OF BEDFORD BAY , DISTR I CT OF FRANK LI N, 75-03 - 54 N, 
98 - 13 W. MAP - UN IT 14, GSC MAP 1103-A . SAM PL E KL-
64-1 03C • CO LL ECTED AND IN TERPRETED BY J. w. KERR , 
DESCRIBED BY H. P. TRETTIN. 

THE ROCK IS A DARK (BUT LIGH T GREENISH WEATHERING! , MASSIVE 
TO SLIGHTLY VESICULAR KERATOPHYRE CONSISTING OF MICROPHENOCRYSTS 
OF CLINOPYROXENE IN A GROUNDMASS OF FE LDS PARS , CLINOPYROXENE , 
IR ON ORE , AND SOME QUAR TZ. THERE I S SOME AL TERATION , BUT TH I S 
IS CONSIDERED TO BE MAGMATIC TO EARLY POST - MAGMAT IC AND 
THEREFORE SHOU LD NOT INFLUENCE TH E AGE DE TERMINATION . 

SEE GSC 65-61 FOR FURTHER DI SCUSSION OF THI S ROCK AND 
IT S DETERMINED AGE. 

GSC 65-61 

(68 HJ 

WHOLE ROCK , K- AR AGE 47 + OR - 8 M. Y. 

K=Z . 69 PERCENT, AR40/K40=0 . 0028 , RADIOGENIC AR=67 
PERCEN T. 

CONCENTRATE - CRUSHED WHOLE ROCK . 

FROM KERA TOPHYRE . 
I N CANYON .7 5 MI LE SOUTHWEST OF A LAKE NORTHWEST 
OF THE HEA D OF FREEMANS COVE , SOUTHEAS TERN 
BA THU RS T ISLAND• DI STRICT OF FRANKLIN, 75 - 10 - 48 N• 
98 -15 W. MAP - UN IT 14• GSC MAP 11 03 - A. SA~P L E KL -
64-1 06H , CO LL ECTED AND I NTERPRETED BY J. w. KERR , 
DESCRIBED BY H. P. TRETTIN . 

THE ROCK I S A LI GH T GREEN I SH GREY KERATOPHYRE CONS I STING 
OF PHENOCRYSTS OF CL IN OPYROXENE t IRON ORE , RED - BROWN OXY­
HORNBLENDE• OR TH OPYROXENE AND **SAN I DI NE** IN A GROUNDM ASS OF 
PLAGIOCLASE LATH S • CLINOPYROXENE , I RON ORE , POTASH FELDSPAR AND 
QUARTZ . 

TH E SPECIMENS (GSC 65 - 60 , AND 61 ) ARE FROM A DYKE IN 
THE BA TH URST ISLAND DYKE SWARM • THAT I NTRUDES THE MIDDLE 
DEVON I AN DI SAPPO I NTMENT BAY AND OLDER FORMATIONS . THE AGE 
DETERMINATIONS OF 47 + OR - 8 AND 48 + OR - 11 M. Y. SUGGEST A 
TERTIARY (EOCENE! AGE . VOLCANIC FLOWS NEARBY , NOR TH OF THE 
HE AD OF FREE MANS COVE • ARE INTERBED DED WITH THE EUREKA SOUND 
FORMATION OF LATE CRETACEOUS AND/OR EA RLY TERTIA RY AGE . IT 
I S PROBABLE THAT THE DYKES AND FLOW S ARE PART OF THE SAME 
I GNEO US EPISODE 
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THE AGE DE TERMINAT I ONS CORROBORATE THE EVIDENCE OF LATE 
CRETACEOUS TO TER TI ARY DEFORMATION WITH IGNEO US ACTIVITY . THI S 
DEFORMATION WAS ONE OF NORMAL FAULTING AN D GRABEN FORMA TI ON ON 
THE BOOTHJA UPLIF T. THE AGE DETERMINATIONS ALSO CORROBORAT E 
THE FJELD EV I DENCE THAT THE FORMATION OF DOMES ON EASTERN 
BA THUR ST I SLAND PRECEDED INTRUSION OF THE BA THURST ISLAND DYKE 
SWARM . 
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WHOLE ROCK, K-AR AGE 1425 + OR - 140 M. Y. 

K=0 .43 PERCENT, AR40/K40=0 ·1 248, RADIOGENIC AR=82 
PERCENT. 

CONCENTRATE - CRUSHED WHO LE ROCK . 

FROM BASA LT 
DISTRICT OF MACKENZIE, 60 - 40 N, 111-50 W. NO 
GEOLOGICAL MAP REFERENCE . SAMPLE FA-25-63-1• 
COLLECTED AND INTERPRETED BY W. F. FAHRIG. 

THE ROCK IS A FINE-GRAINED•DARK GREY BASALT CONSISTING OF 
PLAGIOCLASE AND SUBOPHITIC PYROXENE WITH IRON ORES AND A TRACE 
OF BIOTITE . THE SAMPLE WAS TAKEN FR OM A DIABASE DYKE AND THE 
1425 M. Y. DATE INDICATES THE APPROXIMATE AGE OF INTRUSION. 

GSC 65-63 

(75 El 

WHOLE ROCK, K-AR AGE 1540 + OR - 165 M. Y. 

K=0 . 61 PERCE NT, AR40/K40=0 .1 394• RADIOGENIC AR=90 
PERCENT. 

CONCENTRATE - CRUSHED WHOLE ROCK . 

FROM BASAL T. 
DISTRICT OF MA CKENZIE, 61-17 N; 111-4 7 W. NO 
GEOLOGICAL MAP REFERENCE . SAMPLE FA-182-62-4• 
COLLECTED AND INTERPRETED BY W. F. FAHRIG 

THE ROCK I S A FINE-GRAINED • DARK GREY BASALT CONSISTING OF 
MINUTE NEEDLES OF PLAGIOCLASE I N AN UNIDENTIFIABLY FINE MATRIX . 
THE SAMPLE WAS TAKEN FROM A DIA BASE DYKE , AND THE 1540 M·Y• 
DATE INDICATES THE APPROXIMA TE AGE OF INTRUSION . 

GSC 65-64 MUSCOV IT E• K-AR AGE 2660 +OR - 75 M. Y. 

K=B . 63 PERCENT, AR40/K40=0 . 3421• RADIOGENIC AR=99 
PERCEN T. 

CONCENTRATE - COARSE, CLEAR MUSCOVI TE CON TAINING 
ABOUT 2 PERCENT OF OPAQUE INCLUSIONS AND A TRACE 
OF CHLORITE . 
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FROM QUAR TZ MONZONITE BOU LDER . 
EAST OF LARGE BAY ON SOUTH SHORE OF POINT LAKE, 
DISTRICT OF MACKENZIE, 65 - 14- 30 N, 11 2- 59 w. GSC 
MAP 18-196 0 CJ. A· FRASER> . SAMP LE BK- 64-62 1• 
CO LLECTE D AND INTE RPRETED BY H. H. BOS TOCK . 

THE ROCK IS A MEDIUM GRA I NED GREY-G REEN EQUIGRANULAR 
QU ARTZ MONZONITE BOULDER . MAFIC MINERA LS FORM ABOUT 7 
PERCENT OF TH E ROCK AND ARE PRINC I PA LL Y CHLORI TE- AMPH I BO LE 
WITH SOME EPIDOTE . A SMA LL AMOUNT OF MUSCOV ITE IS 
DIS SEM INATE D THROUGHOUT THE ROCK . 

THE SAMP LE I S PART OF A LARGE ROUNDED BOULDER I N CON­
GLOMERATE INTERLENSED I N BAS I C VOLCAN I C ROCKS OF THE 
YELLOWKNIFE GROUP SOUTH OF PO I NT LAKE . THE LENS FROM 
WHICH THE SAMP LE WAS TAKEN IS TH OUGHT TO LIE NEAR THE TOP OF 
THE VOLCANIC SECTION AND I S CLOSE TO THE CONTAC T WITH SLATE , 
ARG ILLITE AND GREYWACKE CONS I DERED TO BE LESS ALTERED 
EQUIVALENTS OF THE KNO TT ED SCH I ST <YE LLOWKN IFE GROUP ) 
FARTHER EAST . 

THE AGE PROVI DES AN ESTIMATE OF THE AGE OF PRE - EX ISTING 
GRA NITIC ROCKS FR OM WHICH THE BOULDER WAS DER I VED . IT IS 
OF INTERE ST THAT THI S AGE I S S I GN IF ICAN TL Y OLDER THAN ANY 
PREVIOUSLY DETE RMINED AGES IN THI S PART OF THE SLAVE 
PROVINCE AN D MAY BE SLIGHTLY OLDER THAN THE OLDES T SO FAR 
FOUND ALONG THE SOU TH AND EAS TERN BO UNDAR I ES OF TH E PROVINCE. 

GSC 65 - 65 

<86 Hl 

BIOTIT E, K-AR AGE 235 0 + OR - 80 M. Y. 

K= 7. 23 PERCENT, AR40/K40=0.2729• RAD I OGEN I C AR=98 
PERCENT . 

CONCENTRATE- SOMEWHAT ALT ERED , DARK REDD ISH- BROWN 
TO BLEAC HE D BI OT IT E. MOST FLAKES CON TAIN LARGE, 
DARK PLEOCHRO I C HALOS, AND ABOU T 1 PERCENT CONTAIN 
FINE , NEEDLE -LI KE I NC LU SIONS . THERE IS ABOUT 10 
PERCENT CHLORITE AL TERATION ON TH E FLAKE EDGES . 
CONCEN TR ATE CONT AI NS 1 PERCENT HORNBLENDE . 

FROM SCHIS T. 
WEST SHORE OF RIV ER ABOVE NORTH IT CHEN LAKE, 
DISTRICT OF MACKENZ I E, 65 - 41 N, 112-27 w. MAP­
UNIT 2 • GSC MAP 18-1 960 CJ. A. FRASER> . SA~PLE 

BK- 64-1065, COLLECTE D AND INTERPRETED BY H. H. 
BOSTOCK. 
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TH E ROCK IS A FINE GRAINED , GREY AND BROWN , KNO TT ED 
CORD I ERITE- BI OTIT E SCHIST , AND JS TYPICAL OF KNOTTED SCHJS TS 
BEARING LOCAL AMPHIBOL IT E LENSES AND BE LONG I NG TO THE 
YELLOWKNIFE GROU 0 NORTH OF ICHTEN LAKE . THE AGE PROV I DES AN 
ES TI MA TE OF THE AGE OF ME TA ~ORPH J SM J N THI S AREA WHERE FEW 
DATES ARE AVAI LABLE . 

GSC 65 - 66 

( 86 H) 

BIOTJTE , K- AR AGE 2075 + OR - 65 M. Y. 

K= 7 . 30 PERCENT , AR40/K40 =0 o22 16 , RADIOGEN I C AR =9 8 
PERCEN T. 

CO NCEN TR ATE- BROWN I SH OLI VE BJOTJT E WIT H ABOUT 10 
PERCEN T CHLORI TE ALT ERA TION ON FLAKE EDGFS . 5- 10 
PERCENT OF THE FLAKES CON TAI N OR I EN TED , NEE DLE ­
LI KE INC LUS I ONS . CONCEN TRA TE CON TAI NS ABOU T 5 
PERCEN T HORNBLENDE . 

FROM GRANOD JOR JTE. 
2 MILES NOR TH EAS T OF SOU TH EAS T CORNER OF LAKE • 
DI STRIC T OF MACKFNZIE • 65 - 43 - ~0 N• 112 - 44 Wo MAP 
UNIT 3 , GSC MAP 18- 1960 (J . A. FRASEPl . SAMPLF 
BK - 64-1 052 • COLLECTED AND I NTERPRE TED BY H. H. 
BOSTOCK • . 

THE ROCK I S A COARSE GRAINED • SLI GH TL Y PORPHYR ITI C 
GRANODJORI TE CON TAI NING ABOU T 15 PERCEN T BIOTIT E AND HORNB LENDE . 

THI S SAMPLE FOR MS PART OF A LARGE MASS OF GRANOD JORI TE 
NORTHWEST OF ITCHEN LAKE . TH E AGE PROVIDES AN ES TI MA TE OF THE 
AGE OF CRYSTALLIZA TI ON OF GRA NITI C ROCKS IN AN ARFA WHERE FEW 
DATES ARE AVAILAqLE . 

GSC 65 - 67 

( 86 Gl 

WHOLE ROCK , K- AR AGE 1600 + OR - 135 M. Y. 

K=l . 28 PERCENT , AR40/K40 =0 . 147 4 • RADIOGEN I C AR =94 
PERCEN T. 

CONCENTRA TE- CRUSHED WHO LE ROCK . 

FR OM PORPHYRITIC ANDESI TE 
12 MIL ES NOR TH OF ROCKNES T LAKE, DI STRI CT OF 
MACKENZIE • 65 - 46 N, 114- 10 W. MAP - UN IT 5 , GSC 
MAP 18- 1960 . SAMP LE FD - 161 - 64 • CO LLEC TED AND 



59 

DI STRICT OF MACKENZ IE 

INTERPRETED BY J . A. FRASER . 

THE SAMPLE IS A DARK GREYISH GREEN , MASSIVE, FINE-GRAINED • 
PORPHYRITIC ANDESITE CONTAINING 50 PERCEN T SUBHEDRAL PHENOCRYSTS 
OF WHITE - WEATHERING PLAGIOCLASE UP TO 1 CM . LONG . THE 
GROUNDMASS IS COMPOSED OF PLAGIOCLASE• CARBONA TE, CH LORITE, 
MUSCOVITE , AND EPIDOTE , MI NOR LEUCOXENE , AND A ~EW SMA LL 
ROUNDE D GRA I NS OF PYRI TE. FELDSPAR PHENOCRYSTS AND FELDSP AR 
CRYSTALS I N THE GROUND MASS HAVE BEEN EX TENSIVELY REPLACED BY 
MUSCOVITE AND CH LORI TE. 

THE ANDESITE WAS COL LEC TE D FROM ONE OF SEVERA L FL OWS 
INC LUDING PILLOWED , FRAGMENTAL• AND AMYGDALOIDAL VARIE TIES 
THAT ARE I NTERLAYERED WITH STRA TA OF THE EPWORTH GROUP . 
EPWORTH SED I MEN TS ARE KNOWN TO OV ERLI E ARCHAEAN GNE ISSES 
UNCONFOR~AB LY AND TO BE ME T A~ORPHOSED AGAINS T HUDSONIAN 
GRAN IT E. SEDIMENTS AND FLOWS MUS T, THEREFORE , HAVE BEEN LAID 
DOWN DURING THE APHEBIAN ERA . THE ISOTOPIC AGE (1, 600 M. Y.l 
INDICATES THAT MODIFICATION OF THE POTASSIUM/ARGON RA TI O IN 
THE ANDESITE TOOK PLACE DUR I NG THE HUDSONIAN OROGENY . 

GSC 65 - 68 

(86 Hl 

WHOLE ROCK , K- AR AGE 1555 + OR - 135 M.Y. 

K= l.5 9 PERCENT , AR40/K40 =0 .14 16 , RAD IOG EN IC AR=95 
PERCENT . 

CONCENTRATE- CRUSHED WHOLE ROCK . 

FROM DI ABASE 
BASE OF DI ABASE SILL AT SOUTHEAST END OF LARGE 
LAKE NORTH OF ITCHEN LAKE , DISTRIC T OF MACKENZIE , 
65 - 51 N, 112- 04 W. MAP - UNIT 18 • GSC MAP 18 - 1960 . 
SAMPLE BK - 64-1 074L , COLLECTED AND INTERPRETED BY 
Ho H. BOSTOCK . 

THE ROCK IS A FINE GRAINED , GREY - GREEN • EQUIGRANULAR 
ALTERED DIA BASE CONSISTING OF 50 PERCEN T ZONED AND ALTERED 
PLAGIOC LASE , 40 PERCENT CRUSHED AND ALT ERED PYROXENE , AND 
10 PERCENT CHLOR!T I ZED BI OT IT E, QUAR TZ, AND OPAQUES . 

THIS SAMP LE REPRESEN TS A DIABASE S ILL OVER LYING PROTERO­
ZO IC SED I ~ENTS IMMEDIATELY EAS T OF ROCKINGHORSE LAKE . THESE 
SEDIMENTS ARE OF SIMILAR LITHOLOGY TO THE LOWER PAR T OF THE 
GOULBURN GROUP AT THE NORTH END OF CON TW OY TO LAKE DESCR IB ED 
BY L. P. TREMBLAY• 1966 . THE AGE PROVIDES A MINIMUM 
ESTI MATE OF THE AGE OF THE PRO TER OZO I C ROCKS AT ROCK INGHORSE 
LAKE AND AN ES TI MATE OF THE AGE OF EMPLACEMENT OF DIA BASE IN 
THIS REGION . 



GSC 65-69 

(66 Ml 
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DISTRICT OF MACKENZIE 

BIOT!TE, K-AR AGE 2070 + OR - 65 M. Y. 

K= 7 . 56 PE RC ENT, AR40/K40=0.2207, RADIOGENIC AR =9 8 
PERCENT . 

CONCENTRATE- RELATIVELY CLEAN, GREEN I SH BROWN 
B!OT!T E WITH ABOUT 3 PERCENT HORNBLENDE 
CONTAM I NA TI ON . MOS T OF THE FLAKES ARE SLI GHTLY 
BL I STERED . 

FROM QUAR TZ D!OR!TE 
40 MILE S SOUT HWES T OF ATKINSON POINT, DIST RIC T OF 
MACKENZIE • 67 - 19-3 0 N• 103 -18 W. MAP UNIT 3, GSC 
MAP 45 - 1963 . SAMPLE BK-121-62• COLLECTED BY H. H• 
BOSTOCK, INTERPRETED RY J . Ao FRASER . 

THE SAMP LE IS A D~RK GREY• ~EDIUM- TO FINE-GRAINED GNEISS 
COMPOSED OF ANDESINE (53 PERCENT), SLIGHTLY STRAINE D QUAR TZ 
( 32 PERCENT), UNALTERED BIOT!TE (14 PERCENT), AND TR ACES OF 
POTASSIC FELDSPAR• APATITE• SPHENE, AND ZIRCON . S I MILAR 
GNEI SS ES, INCLUDI NG HORNBLENDE - AND PYROXENE-BEARING VARIETIES 
DERIVED FR OM ARC HAE AN AND POSSIBLY EARLY PROTEROZOIC 
SED IME NTARY AND VOLCANIC ROCKS ARE COMMON JN THE CHURCHILL 
STRUCTURAL PROVINCE EAST OF BATHURST I NLET . 

THE AGE OF THE BIOT IT E ( 2 , 0 70 M. Y. l, WHICH REPRESEN TS A 
MINIM UM DA TE FOR ME TA MORP HI SM AT THIS LOCALIT Y• I S GREA TER 
THAN MOST AGES REPORTED ON GNEJSSIC ROCKS FROM THE CHURCHILL 
PR OV I NCE , INCLUDING FOUR COLLECTED WITHIN A RADIUS OF 60 
MILES OF TH E SAMPLE SITE . GRANOD ! OR !T E EXPOSED SOU TH OF 
CHE STER BAY • 30 MILES NORTHEAST OF THE S ITE• YIELDS AN AGE 
OF 1• 975 M. Y. COMPARAB LE AGES HAVE ALSO BEEN OB TAI NED FROM 
GNEISSES TH AT OCCUR NEAR THE SLA VE -CHURCHILL BOUNDARY EAST OF 
BA THUR ST I NLET . THE SAM PLE AGE MAY • THEREFORE , REFLECT THE 
EXTENSION OF THIS BOUNDARY I NTO THE REGION LYING BE TWEEN 
CHESTER AND LABYRIN TH BAYS . ADDITIONA L AGE DE TER MI NA TI ONS ON 
MA TE RIA L FROM THIS AREA ARE REQU I RED TO TEST THIS HYPOTHESIS . 

GSC 65-70 BJO TJT E• K- AR AGE 1860 + OR - 60 M. Y. 

K=7 . ll PERCENT, AR40/K40=0 . 185 2 • RAD I OGEN IC AR=98 
PERCENT . 

CONCENTRATE- RELATIVELY CLEAN • BLISTERED KHAKI 
BIOT JTE . MOST FLAKES CONTAIN FINE OR IENT ED 
NEEDLE-LIKE INCLU S IONS . HORNBLENDE CON TA MINATI ON 
AMOUNTS TO ABOUT 3 PERCENT . 



(66 Ml 
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DI STRICT OF MACKENZIE 

FROM GN EI SS 
52 MILE S NORTH NOR THWES T OF MCA LPINE LAKE• 
DISTRICT OF MACKENZI~ , 67-25 N, 103-39 Wo MAP ­
UNIT 4 , GSC MA P 45 - 1963 . SA~PLE PB - 103A- 62 t 
CO LL EC T ~D BY W. H. POO LE• IN TERPRE TED BY J. A, 
FRASER . 

THE GNE I SS IS A DARK GREY I SH GREEN , FINE-GRAINE D• STRONGLY 
FOLI ATED ROCK • COMPOSED OF ANDES I NE (5 0 PERCENT), QUARTZ ( 15 
PERCENT), HORNBLENDE (15 PERCENT) , BI OTIT E (1 5 PERCE NT) , 
MI NOR OPAQUE MINERALS , AND ACCESSORY SP HE NE AND APA TIT E. TH E 
BI OT IT E FLAKES AND THI N LENSES OF FELDSPAR UP TO 1 CM . LONG 
PARA LLEL THE FOLIA TI ON . CH LOR JT E RI MS SOME OF TH E HORNBLENDE 
CRYST!l. LS . 

MIGMA TI TES AND ASSOC IAT ED GNEISSES CONTAINING PY ROXENE , 
HORNB LE NDE , OR BJO TJTE , WH ICH UNDERLIE LARGE AREAS OF THE 
C HURC~ JLL STRUCTURA L PROVI NC E EAST OF BATHURST INLE T ARE 
PROBAB LY DER IVE D FROM SED IME NTS AND VOLC AN IC ROCKS OF 
ARCHAEAN AND POSSIBLY EARLY PROTER OZOIC ( APHEBIANl AGE. THE 
SAMPLE AGE (1 , 860 M. Y. l MA Y BE CONSIDERED A MINIMUM FOR 
ME TAMORPHISM I N THIS REGION . 



GSC 65 - 71 

(65 G) 

62 

DISTRICT OF KEEWATIN 

MUSCOVITE • K- AR AGE 1665 + OR - 55 M.Y. 

K=8 .70 PERCENT , AR40/K40=0 .15 65• RAD I OGENIC AR=99 
PERCENT . 

CONCENTRATE - RELATIVELY CLEAN CONCENTRATE OF 
UNALTERED MUSCOVITE . ABOUT 1 PERCENT OF THE 
FLAKES HAVE OPAQUE INCLUSIONS AT AND NEAR THE 
EDGES . ABOU T 5 PERCENT HAVE A VERY PALE BROWNISH 
COLOUR• AND ABOUT 1 PERCENT HAVE AT TACHED QUAR TZ 
AND FELDSPAR FRAGMENTS . 

FROM GRAN IT E PEGMAT IT E. 
DISTRICT OF KEEWATIN . 61-35 N, 98-35 Wo NO 
GEO LOGICAL MAP REFERENCE AVA IL ABLE . SAMP LE EA -
256-64 • COLLECTED AND INTERPRETED BY K. E. EADE. 

FOR DESCRIPTION AND INTERPRETATION SEE GSC 65-72. 

GSC 65 -7 2 

(65 G) 

BIO TIT E, K- AR AGE 1355 + OR ~ 50 M.Y. 

K=7 .49 PERCENT, AR40/K40=0 .11 60 , RADIOGEN I C AR =90 
PERCENT. 

CONCENTRATE- RELATIVELY CLEAN CONCENTRATE OF BU FF­
BROWN BIOTITE . THERE IS NO APPAREN T ALTERATI ON 
BUT CHLORITE DOES OCCUR AS SEPARATE GRA I NS (A BOUT 
5 PERCENT) . OTHER IMPURITIES CONSIST OF ABOU T 3 
PERCENT QUARTZ AND FELDSPAR. 

FROM GRAN ITE PEGMATITE 
DISTRICT OF KEEWATIN• 61-35 N, 98 - 35 W. NO 
GEO LO GICAL MAP REFERENCE AVAILAB LE. SAMPLE EA-
256 - 64• COLLECTED AND INTERPRETED BY K. E. EADE o 

THE MUSCOVITE OF GSC 65-71 AND THE BIOTITE OF GSC 65-72 
ARE FROM A SAMPLE OF QUARTZ-FELDSPAR - BIO TITE- MUSCOVITE GRANITE 
PEGMATITE . FIEL~ EVIDENCE SUGGESTS THE PEGMATITE IS RE LATED 
TO A GRANODIOR!TE INTRUSION RESPONSIBLE FOR CONTACT 
ME TA MOR PHISM OF SEDIMENTARY ROCKS OF THE HURWITZ GROUP . THE 
MUSCOV ITE GI VES THE EXPECTED AGE FOR THE HUDSON I AN OROGENY 
BUT THE BIOT IT E AGE RESULTS FROM SOME YOUNGER AND AS YET 
UNKNOWN EVENT . 



GSC 65 - 73 

<55 Ml 
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DI STR I CT OF KEEWA TI N 

BIOT!TE, K- AR AGE 1690 + OR - 60 M. Y. 

K=6 . 50 PERCEN T, AR40/K40=0 .1 599• RADIOGENIC AR =98 
PERCENT . 

CONCENTRATE - RE LATIVELY CLEAN CONCENTRATE OF 
UNALTERED BROWNISH - GREEN BIOTJTE. MOS T OF THf 
FLAKES ARE SLIGHTLY BLIS TERED AND CONTA IN ABOUT 5 
PERCEN T FINE PRISMATIC • COLOUR LESS INCLUSION S• 5 
PERCENT OPAQ UE BLEBS • AND LESS THAN 1 PERCENT 
RUT!LE . THE SAMP LE I S CONTAM I NA TED WI TH 8-1 0 
PERCENT FREE CHLORITE AND ABOUT 1 PERCENT QUAR TZ­
FE LDSPAR . 

FROM TRACHYTE 
SOUTHEAST SHORE OF KAZAN LAKE , DI STR I CT OF 
KEEWA TJ N, 63 -5 3- 00 N, 95 - 36 - 30 W. ASSOCIATED WITH 
MAP-UN IT 4, GSC PAPER 64 - 20 . SAMP LE DF-59A-64, 
CO LLECTED AND I NTERPRETED BY J . A. DONALDSON . 

THE SAMPLE IS FROM A MASS I VE , DARK PURPLISH RED, VERY 
FINE - GRAINED TRACHYTE DYKE . MOST OF THE BIOTITE OCCURS AS 
RANDOMLY ORIENTED EUHEDRA L AND SUBHEDRAL PHENOCRYSTS LES S 
THAN I CM I N DI AME TfR . 

THE AGE AGREES CLOSE LY WITH THAT OF A TRACHYTE DYKE 
OF S I MIL AR COMPOSIT I ON , DEMONSTRABLY A FEEDER TO THE 
CHR I STOPHER I SLAND FOR MA TI ON OF THE DU BAWNT GROUP (GSC 64-74 , 
1685 +OR - 60 M. Y. J . BO TH DYKES CU T SANDSTONES OF THE 
KAZAN FORMATION . THE KAZAN AND SOUTH CHANNE L FORMATIONS 
COMPOSE A SEQUENCE OF PRIMARY REDBEDS THAT REST UNCONFORMARLY 
ON ME TAMORPH IC ROCKS DA TE D AT 1810 M. Y. ( GSC 61 - 102l . THE 
DATA THUS ESTABLISH A WEL L DEFINED AND VERY GREA T AGE FOR 
A MAJOR NORTH AMFRICAN REDBED SEQUENCE . 

GSC 65-74 BI OT ITE, K=AR AGE 171 5 + OR - 80 M. Y. 

K=5. 98 PERCENT , AR40/K40 =0 .1 634• RADIOGENIC AR=97 
PERCENT . 

CONCENTRATE- CLEAN CONCEN TRATE OF ALTERED DARK TO 
LIGHT BROWN BI OT !T E. ABOUT 15 PERCENT OF THE 
FLAKE S ARE FR~SH , BUT THE REST ARE PARTLY TO 
COMP LETELY ALTERED TO CH LOR IT E. MOST FLAKE S 
CONTAIN COLOURLESS BLE BS WHICH ARE SURROUNDED BY 
PLEOCHRO I C HALOS. A MI NOR AMOUNT OF HORNBLENDE IS 
PRESENT ( 2 PERCENTl . 



(55 Ml 

64 

DI STR ICT OF KEEWA TI N 

FROM PORPHYR I TIC BIOTIT E SYEN IT E 
HIGH HIL L 3 MI LES SOUTH OF GUL L LAKE • DIS TRI CT OF 
KEEWATIN • 63 - 58 - 10 N• 95 - 58 - 00 W. MAP - UN IT 5 , GSC 
PAPER 64 - 20 . SAMP LE DF - A62 - 64 • CO LL EC TED AND 
IN TERPRE TED BY J . A. DONA LDSON . 

THE BI OTITE COMES FR OM A MASS IVE• DULL PI NK • ME DI UM ­
GRA I NED INTRUS I ON OF MARTELL SY ENIT E THAT CU TS REDBEDS OF THE 
KAZAN FORMA TI ON OF THE DUBAWN T GROUP . THE DA TED SAMP LE 
CONS I STS OF PO TASH FELDSPAR , BI OTIT E, HORNB LEND E, PY ROXENE , 
PLAGIOC LASE , APAT IT E, AND OPAQUE I RON OX I DES . F IE LD EV I DENCE 
SUGGESTS THA T OCCURRENCES OF MAR TELL SYEN IT E ARE I NTRUS I VE 
EQUIVA LENTS OF VOLCANIC ROCKS BELONG I NG TO THE CHRIS TOPHER 
ISLAND FORMATION . THE AGE SUPPOR TS THIS IN TERPRE TATI ON 
(COMPARE GSC 64-74 • GSC 65 - 73) , AND PROV I DES ADD ITI ON AL 
SUBSTANT I AT I ON FOR A KA ZAN AGE GREA TER THAN ABO UT 17 00 M. Y. 

RE LAT I ONSH I P TO BASEMENT ROCKS POSES AN I NTER ESTI NG 
PROBLEM . GNE I SSES • SCH I STS , AND GRAN IT ES OF THE CH URCH I LL 
PROV I NCE SO FAR DA TED HAVE AN AVERAGE AGE CLOSE TO TH E 17 00 
M. Y. VA LUE ABOUT WH I CH THE ACC UMU LAT I NG DUBAWN T AGES ARE 
CLUSTERING . YET THE DUBAWNT GROUP OVER LI ES THE BASEMEN T 
WIT H PROFOUND UNCONFORM IT Y, AND CONST IT UEN T UN I TS t I NC LUDING 
THE BASAL KAZAN - SOUTH CHANNE L REDBED SEQUENCE t SHOW NO 
EVIDENCE OF REGIONAL ME TAMORPH I SM , THE FOL LOW I NG ALT ERNA TI VE 
INTERPRE TAT I ONS ARE SUGGES TED-

1-T HE HUDSON I AN ORO GENY t SUBSEQUENT EROS I ON , AND EVEN TS OF 
DUBAWNT HI STORY UP TO AND I NC LUD I NG CHRI STOPH ER I SLAND 
VO LCAN I SM ALL OCCURRED I N A PERIOD OF TI ME SUF FI CIE NTL Y SHOR T 
THAT RESO LUT I ON BY RADIOACTIVE DAT I NG I S NO T POSS I BLE . 

2- **RAD I OAC TJ VE CLOCKS** I N THE BASfMEN T ROCKS WERE RESE T 
AT OR NEAR THE TI ME OF CHR I STOPHER IS LAND VO LCAN I SM WITH OU T 
VISIBLE ME TAMORPHIC EFFEC T ON DUBAWNT ROCKS EX I STING AT THA T 
TIME . 

3- SOME DATED SAMP LES CON TRI BU TI NG TO THE BASEMENT 
AVERAGE I NCLUDE SMALL GRAN I TE PLUTONS EMP LACED MORE RECEN TL Y 
THAN THE LATES T PRE - DUSAWNT OROGENY . GROUPING OF RE LATI VE LY 
YOUNG DATES I N PARTICULAR AREAS OF THE CHURCHI LL PRO VI NCE 
SUGGESTS THE POSSIB I LI TY OF OkOGEN I C SUB - PROVINCES TH AT 
DEVELOPED CONTEMPORARY WI TH • OR EVEN LATER THAN , THE DUBAWN T 
GROUP . 

GSC 65 -7 5 WHO LE ROCK • K- AR AGE 899 + OR - 90 M. Y. 

K=2 . 45 PE RCENT, AR40 / K40=0 . 0674• RADI OGE NI C AR =9 5 



(66 Al 

65 

DISTRICT OF KEEWATIN 

PERCENT . 

CONCENTRATE - CRUSHED WHOLE ROCK . 

FROM DIABASE DYKE 
SOUTH SHORE OF RI VER DRA I NING EAS T TO BAKER LAKE , 
DISTRICT OF KEEWAT JN, 64-1 0- 45 N, 96 - 29-30 w. 
MAP-UNIT 8 (DIABAS E) , GSC PAPER 64 - 20 (IN PRESSl . 
SAMP LE DF-A225 - 64 , COL LECTED AND INTERPRETED BY 
J . A. DONALDSON . 

THE SAMPLE I S MASSIVE , APHANITIC• GREENISH GREY , AND 
CONTA I NS UNALTERED MICROPHENOCRYSTS OF PLAGIOC LASE , BIO TIT E, 
AND PYROXENE . IT WAS COL LECTED A FEW INCHES FROM A KNIFE-SHARP 
CONTACT OF A DIABASE DYKE THAT CU TS THE THELON FORMATION OF THE 
DUBAWNT GROUP . THE AGE I S MUCH LES S THAN THAT OF A PARALLEL 
DYKE (GSC 63-44, 1360 M. Y.), PRESUMABLY BELONGING TO THE SAME 
SWARM , BUT DATED ON THE BAS IS OF BIOTITE ALONE . TH E PREVIOUS LY 
DATED DIABASE WAS NOT OBSERVED I N DIRECT INTRUSIVE CONTACT WI TH 
DUBAWNT ROCKS . THE PRESENTLY DATED DYKE THUS SERVES TO 
ELIM I NA TE THE POSSIBILI TY THAT UPPER DUBAWNT SANDS TONES 
(UNCONFORMABLE ABOVE DUBAWN T VOLCANIC5l ARE PALAEOZOIC. 

GSC 65-76 

!56 Bl 

BIOTJTE , K- AR AGE 1605 + OR - 50 M. Y. 

K=8 . 09 PERCENT , AR40/K40=0.1480, RADIOGENIC AR=99 
PERCENT . 

CONCEN TRA TE- RE LATIVELY CLEAN CONCENTRATE OF 
OLIVE-GREE N BIO T!T E. HORNB LENDE (5 PERCEN T) AND 
CHLORITE (1 PERCENT) ARE THE ONLY IMPURITIE S. 

FROM PEGMAT ITI C GRANITE 
NORTH OF CHESTERFIELD IN LET, DISTRICT OF 
KEEW~TIN, 64-39 N• 90 - 26 W. NO GEOLOG I CA L MAP 
REFERENCE . SAMP LE DF - 5 • COLLECTED BY J. A. 
DONA LDSON • DESCRIBED BY W. w. HEYWOOD . 

THIS ROCK IS A VERY COARSE GRAINED PINKISH WHITE GRANITE 
PEGMATITE COMPOSED OF QUARTZ , FELDSPAR AND BIOTI TE 

THE PEGMATITE INTRU DES THIN LY LAYERED PARAGNEISS AND 
MAY BE RELATED TO THE WIDESPREAD COARSE GRAINED GRAN ITI C 
ROCKS I N THE VIC I NITY OF WAGER BAY . 



GSC 65-7 7 

!46 Bl 
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DI STRIC T OF KEEWA TIN 

BIO T!T E, K- AR AGE 1605 + OR - 50 M. Y. 

K=S .1 7 PERCENT , AR40/K40 =0 .1 478• RADIOGENIC AR =98 
PERCEN T. 

CON CENTRATE - CLEAN • UNALTERED CONCENTRA TE OF RED ­
BROWN BI OTIT E. ABOUT 5 PERCENT OF TH E FL AKES 
CONTAIN OPAQUE INC LUSIONS , AND ABOUT 1 PERCENT 
CONTA I N COLOURLESS I NC LUS I ONS . TH E CONCEN TRATE I S 
CON TAM I NATED WITH LE SS THAN 3 PERCENT HORNRLENDE . 

FROM FOLIATED ME TASED I MEN T 
DISTRICT OF KEEWAT JN, 64-46-30 N, 83 - 18 W. NO 
GEO LOGICAL MAP REFERENCE . SA MP LE JD 383 , 
CO LL ECTED BY G. D. JACKSON , I NTERPRETED BY W. We 
HEYWOOD . 

THE ROCK I S A MED IU M-GR AI NED , WE LL FOL IAT ED SED I MEN T 
COMPOSED OF 35 PER CEN T QUAR TZ, 30 PERCENT PLAGI OC LAS E, 30 
PE RCENT BIOTITE , AND MI NOR MUSCOV IT E AND GRAPH IT E. NO 
I NTERPRETA TI ON OF THE AGE DE TE RM INATION IS AVAI LAR LE 

GSC 65-7 8 

!46 Fl 

BI OT ITE, K- AR AGE 1600 + OR - 50 M. Y. 

K=8 . 04 PERCENT, AR40/K40=0 .14 7 1• RADIOGE NI C AR=98 
PERCENT . 

CONCEN TRA TE- RE LATIVE LY CLEAN CONCEN TR ATE OF 
SL I GHT LY ALT ERED OLI VE - GREEN BIO TITE. ABOUT 50 
PERCEN T OF TH E FLAKES ARE SLI GH TL Y BLISTERED, AND 
ABOUT 5 PERCENT CONTA I N A FEW PLEOCHROIC HA LOS . 
HORNBLENDE CON TAM I NA TI ON AMOUNTS TO LESS THAN 3 
PERCEN T. TOTA L CH LORITE CON TENT IS 1 PERCENT . 

FROM GNEISS I C GRANITE . 
SMAL L ISLAND SOUTH OF WHITE ISLAN D• DIS TRIC T OF 
KEEWA TJN , 65 - 31-3 0 N, 84- 39 W. NO GEOLOG I CAL MAP 
REFERENCE . SAMP LE HF 220 , COLLECTED AND I NTER ­
PR ET ED BY W. w. HEYWOOD . 

THE ROCK I S A MED I UM - GRAINED • EQU I GRANU LAR PINK TO GREY 
GRANITE GNE I SS CONSIST I NG OF QUARTZ !3 0 PERCENT) MICROCLINE 
!15 PERCENT) , PLAG I OC LASE !36 PERCEN TJ, BIO TITE (8 PERCENT! , 
HORNBLENDE (9 PERCENT! , AND MINOR MUSCOV I TE• MAGNETITE, APA TIT E 
AND SPHENE . 
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DISTRICT OF KEEWATIN 

THE DA TE OF 1600 M. Y. PROBAB LY REPRESEN TS THE AGE OF 
GRAN IT E EMP LAC EMEN T OR ME TAMORPH I SM AND I S TYP I CA L OF ROCKS FR OM 
THIS GENERA L AREA OF THE CHURCH ILL PROV I NCE . 

GSC 65-7 9 

(46 El 

BI OTITE , K- AR AGE 1640 + OR - 55 M. Y. 

K=8 . 06 PERCENT , AR40/K40 =0 .1 531 • RADIOGEN I C AR =98 
PERCENT . 

CONCEN TRA TE- RELATIVELY CL EA N CONCEN TRA TE OF 
UNALTE RED SMOKY BROWN BI OT IT E. ABOU T 2 PERCENT OF 
THE GRA I NS CONTAIN COAR SE PR I SMA TI C I NC LUSIONS OF 
APATI TE SURR OU NDE D BY WEAK PLEOCHROIC HALOS . 
ABOUT 2 PERCENT OF TH E FL AKES ARE BLI STERED . 
MI NOR IMPURIT I ES CONSIST OF ABO UT 2 PERCENT 
CHLORITE WI TH HA I R-L IKE INCLUSIONS , AND LE SS THAN 
5 PERCENT HORNBLE NDE . 

FROM PORPHYRITIC GRANITE 
WAGER BA Y AR EA , DIS TRICT OF KEEWATJN , 65 - 47 N, 
87 - 4 9 W. NO GEO LOG I CAL MAP REFERENCE . SAMPLE GC -
43 , CO LL ECTED BY C. I . GODW I N, DESCR I BED BY Wo Wo 
HEYlv OO D. 

THE ROCK I S A COARSE GRAINED MA SS I VE GRAN IT E COMPOSED OF 
QUAR TZ (3 0 PERCENT) , PLAG J OC LASE (2 0 PERCENT) , MI CRO CLJN E 
(4 5 PERCENTl t BJOTIT E (4 PERCENT) AN D ACCESSORY SPHENE• 
ZIRCON AND MAGNET IT E. 

THIS GRAN IT E I S POSSIBLY RE LATED TO GSC 65 - 80 . 

GSC 65 -8 0 

(56 Gl 

BIO T!TE , K- AR AGE 1630 + OR - 50 M. Y. 

K=7. 87 PERCENT , AR 40 /K4 0 =0 .1 512 • RAD I OGEN I C AR=98 
PERCENT . 

CONCENTRATE - CLEAN CONCEN TRATE OF DARK OLI VE­
GR EE N • UNA LT ERED BIOTIT E. THER E I S AB OUT 1 
PERCEN T FINE , CO LOUR LESS , PR I SMA TIC I NC LU SIONS 
WHICH ARE SURROUND ED BY PL EO CHR O!C HALOS . LESS 
THAN 1 PERCENT HORNB LEND E IS PRESEN T. 

FROM PORPHYR ITI C GRANI TE 
10 MIL ES NORTH OF FOR D LAK E• DI STR I CT OF KEEWAT I N• 
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DI STR ICT OF KEEWA TI N 

65 - 58-30 N• 90 - 39 W. NO GEO LOG ICAL MAP REFERENCE • 
SAMP LE HF- 38 • COLLECTED AND I NTERPRE TE D RY W. w. 
HEYWOOD . 

THE GRANODIORITE FROM WH I CH THIS BIOT ITE WAS CONCENTRATED 
IS A MASS I VE MEDIUM GRAINED ROCK CON TAI NI NG ABUNDANT MICROCLINE 
PHENOCRYSTS . 

THI S PORPHYR ITI C GRANOD I OR ITE AND RE LATE D GRAN ITI C ROCKS 
I NTR UDE GNE I SS AND PAR AG NEIS S IN TH E AREA AROUND WAGER BAY 
AND ARE POSS I BLY ASSOC IATED WITH THE LATE STAGE S OF 
METAMORPHIS~ IN TH I S PART OF TH E CHURCH ILL PROVINCE . 

GSC 65 - 8 1 

(56 P) 

8 IOTIT E, K- AR AGE 15 95 + OR - 50 M. Y. 

K=8 .1 4 PERCENT , AR40/K40=0 .1 469 • RADIOGENIC AR =98 
PERCENT . 

CONCEN TRA TE- RE LATIVELY CLEAN CONCEN TR ATE OF 
OL I VE- GREEN RI OTIT E. THERE I S A SMA LL AMOUNT OF 
CHLOR IT E AL TERAT I ON AT TH E EDGES OF THE FL AKES . 
LES S TH AN 5 PERCENT VERY FINE PRISMA TI C I NCLUSIONS 
SURROUNDED BY PLEOCHROIC HA LOS . CON TAM INANTS ARE 
HORNBLENDE (3 PERCENT) , MUSCOVITE (5 PERCENT) , 
AND CHLORITE (1 PERCENT) . 

FROM GRANITE 
ELLICE HILLS • WES T SIDE OF COMMITTEE BAY , DISTRICT 
OF KEE WA TI N, 67- 55 N, 88-48 W. NO GEOLOG I CAL MAP 
REFERENCE . SAMP LE HF170 , CO LL EC TE D AND I NTER ­
PRE TE D BY W. W. HEYWOOD . 

FOR DESCR I PT I ON AND I NTE RPRE TATI ON SEE GSC 65 - 82 . 

GSC 65 - 82 

(56 Pl 

MUSCOV IT E• K- AR AGE 16 10 + OR - 50 M. Y. 

K=8 . 95 PERCENT , AR40/K40=0 .1489 , RAD IOGENIC AR=97 
PERCENT . 

CONCEN TRATE - CLE AN CONCEN TRA TE OF MUSCOV ITE. 

FROM GRANITE 
ELLICE HILLS, WES T SIDE OF COMMITTEE BA Y, DI STRICT 
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OF KEEWATIN, 67-55 N, 88-4 8 W. NO GEOLOG IC AL MAP 
REFERENCE. SAMP LE HF-170• COLLECTED AND INTER­
PRETED BY W. W. HEYWOOD. 

SLIGHTLY FOLIATED MEDIUM GRAINED GREY TO PINK GRANITE 
COMPOSED OF QUARTZ• PLAGIOCLASE, MICROCLINE• BIOTITE AND 
MUSCOV ITE IS EXPOSED OVER A WIDE AREA WEST OF COMMITTEE BAY 
WHERE IT INTRUDES OR REPLACES GNEISSES. 

THE AGES DETERMINED FROM BIOTITE AND MUSCOVITE ARE I N 
CLOSE AGREEMENT AND PROBABLY REPRESENT THE AGE OF GRANITE 
EMPLACEMENT. 

GSC 65-83 

(34 Ml 

WHOLE ROCK, K-AR AGE 830 + OR - 110 M.Y. 

K=0.79 PERCENT, AR40/K40=0.0610, RADIOGENIC AR=66 
PERCENT. 

CONCENTRATE- CRUSHED WHOLE ROCK. 

FROM SP ILITIC BASALT. 
SOUTHWEST CORNER OF ROBERTSON BAY , BELCHER 
ISLAN DS , DISTRICT OF KEEWATIN, 55-46-45 Nt 79-57-
47 W. MAP-UNIT 13, GSC MAP 28-1960 (WITH PAPER 
60-20l. SAMPLE JD-107A-59, COLLECTED AND INTER­
PRETED BY G. D. JACKSON. 

THE SAMPLE IS FROM THE CHILLED MARGIN OF A PILLOW. THE 
ROCK IS LIGHT GREY• VERY FINE GRAINED• MASSIVE, AMYGDALOIDAL, 
AND HAS AN INTERGRANULAR TEXTURE. THE MAJOR CONSTITUENTS ARE­
CLINOPYROXENE, SODIC PLAGIOCLASE, EPIDOTE, CALCITE, CHLORI TE , 
AND SPHENE. A FEW TINY EPIDOTE VEINLETS ARE PRESENT. 

FOR DESCRIPTION AND INTERPRETATION SEE GSC 65-87. 

GSC 65-84 WHOLE ROCK• K-AR AGE 881 + OR - 80 M.Y. 

K=l.20 PERCENT, AR40/K40=0.0658• RADIOGENIC AR=87 
PERCENT. 

CONCENTRATE- CRUSHED WHOLE ROCK. 

FROM BASALTIC TRAP DYKE 
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SOUTH END OF CHURCH I LL SOUND , BE LCHER ISLANDS , 
DISTRIC T OF KEEWATIN • 55 - 55 - 28 N, 80 - 09 - 48 W. 
MAP - UN I T 14 • GSC MAP 28 - 196 0 ( WITH PAPER 60 - 20) . 
SAMPLE JD- 2278 - 59 • COLLECTED AND INTERPRETED BY 
G. D. JACKSON . 

T.HE SAMPLE JS FROM A SMALL DYKE CUTTING A DIABASE SIL L 
OF MAP - UNIT 14 • THE ROCK IS VERY FINE GRAINED • DARK GREY , 
MASSIVE , AND SLIGHTLY PORPHYRIT I C (MAGNE TITE , PLAG!OC LASEl . 
THE MA I N CONSTITUENTS ARE - CLINOPYROXENE , PLAG I OCLASE , 
HORNBLENDE , AND MAGNETI TE. 

FOR INTERPRETATION SEE GSC 65 - 87 . 

GSC 65 - 85 

( 34 D l 

WHOLE ROCK • K- AR AGE 1625 + OR - 210 M. Y. 

K=0 . 41 PERCENT , AR40/K40=0 . 1510, RADIOGEN I C AR =69 
PERCENT • 

CONCENTRATE - CRUSHED WHO LE ROCK . 

FROM SPJ LI TI C BASA LT 
WEST SIDE OF MOORE ISLAND • BE LCHER IS LANDS , 
DI STRI CT OF KEEWAT I N, 56 - 24 - 02 N, 79 - 32 - 48 W. MAP 
UN I T 2 • GSC MAP 28 - 1960 ( WITH PAPER 60- 20) . 
SAMP LE JD-280D - 59 • COLLECTED AN D INTERPRETED BY 
G. D. JACKSON . 

THE SAMPLE IS FROM THE CEN TRE OF A 2 . 5 FOOT PILLOW . THE 
ROCK IS MASSIVE, AMYGDALOIDAL , VERY FINE GRA I NED , DARK 
GREEN I SH GREY , AND HAS I NTERGRANULAR TEXTURE . THE MAJOR 
CONSTITUENTS ARE- ALTERE D CLINOPYROXENE AND SODIC PLAGIOC LASE • 
CHLORITE AND MUSC OVITE . 

FOR IN TERPRETATION SEE GSC 65 - 87 . 

GSC 65 - 86 WHOLE ROCK , K- AR AGE 1010 + OR - 150 ~ . Y . 

K=0 . 40 PERCENT , AR 40/K40=0 . 0783 , RADIOGENIC AR = 
68 PERCENT . 

CONCENTRATE - CRUSHED WHO LE ROCK . 
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FROM SP I LI TI C BASAL T 
THREE MILES EAST OF COATS BAY , BELCHER ISLANDS, 
DIS TRICT OF KEEWAT I N• 56 - 20 - 12 N, 79 - 16 - 09 W. 
MA P-UNIT 2 • GSC MAP 28-1 960 (WITH PAPER 60- 20). 
SAMPLE JD- 58B- 59 t COLLEC TE D AND I NTERPRE TED BY 
G. D. JACKSON . 

THE SAMPLE IS FROM TH E CH I LLED RIM OF THE SAME PILLOW 
THAT SAMPLE GSC 65 - 87 WAS TAKEN FROM . THE ROCK IS DARK 
GREY • VERY FINE GRAINED• MASSIVE , PORPHYRITIC • AND HAS 
INTER GRANULAR TEXTURE . THE MAJOR CONS TITUENTS ARE-
CLI NORYROXE NE • SODIC PLAGIOCLASE , CH LOR I TE , MAGNETI TE• 
HORNBLENDE , AND SPHENE . 

FOR INTERPRETATION SEE GSC 65 - 87 . 

GSC 65 - 87 

<34 Dl 

WHOLE ROCK , K- AR AGE 1693 + OR - 230 M.Y. 

K=0 . 33 PERCENT , AR40/K40 =0 .1 604• RADIOGENIC AR= 
78 PERCENT . 

CONCENTRATE - CRUSHED WHO LE ROCK . 

FROM SP! LITIC BASALT 
THR EE MILES EAST OF COA TS BAY , BELCHER ISLANDS• 
DISTRIC T OF KEEWA TIN• 56 - 20-1 2 N, 79 -1 6- 09 W. 
MAP UNIT 2• GSC MAP 28 - 196 0 (WITH PAPER 60 - 20). 
SAMP LE JD- 58A-59 t COLLEC TED AND INTERPRETED BY 
G. D. J AC KSON . 

THE SAMPLE I S FROM THE CORE OF THE SAME PIL LOW THAT 
SAM PLE GSC 65 - 86 WAS TAKEN FROM . THE ROCK IS FINE GRAINED, 
DARK GREEN I SH BLACK , PORPHYRI TIC, AND HAS AN INTERGRANULAR 
TEXTURE . THE MAJOR CONSTITUENTS ARE SODIC PLAGIOCLASE • 
CLINOPYROXENE t CHLORITE, EPIDOTE , MAGNETI TE AND SPHENE . 
MI NUTE EPIDOTE - RI CH VEIN LETS ARE PRESENT . 

TO DATE , S I X WHOLE ROCK K- AR AGES HAVE BEEN DETERMINE D 
FOR SAMPLES OF BASIC IGNE OUS ROCKS WI THIN THE BE LCHER GROUP, 
AND THESE AGES MAY BE SEPARA TE D INTO AN OLDER AND A YOUNGER 
GROUP . TWO SAMPLES FROM PILLOW CORES GAVE AGES OF 1625 M. Y. 
(GSC 65 - 85 • MAP UN IT 2l AN D 1963 M. Y. <GSC 65 - 87 • MAP -
UNIT 13) . THESE AGES ARE IN GOOD AGREEMENT WITH AN AGE OF 
162 0 M. Y. DETERM I NED FOR A SAMPLE FROM A DIABASE SI LL OF 
MAP - UNIT 14 AND DESCRieED PREVIOUSLY <GSC 63- 93, GSC PAPER 
64- 17 PT. 1) . THESE AGES , BY THEMSE LVES SUGGEST THAT THE 
SPIL ITIC FL OWS OF MAP - UN IT S 2 AND 13• AND MOST OF TH E BASIC 
I NTRUSIONS OF MAP-UNIT 14 WERE EMP LACED AND/OR ALTERED AT 
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ABOUT THE SAME TI ME . THEY ALSO INDICATE, ALONG WITH THE 
FIELD RELATIONS, THAT MOST OF THE INTRUSIONS OF MAP -UNIT 14 
ARE PROBABLY RELATED TO THE VOLCANIC ACTIVITY RECORDED IN 
MAP-UN IT 13 . 

TWO SAMPLES FROM PILLOW RIMS GAVE AGES OF 1010 M. Y. 
IGSC 65-86 • MAP UNIT 2l AND 830 M. Y. IGSC 65 - 83 t MAP -U NIT 
13l . ROUGHLY, THE SE AGES ARE COMPARABLE TO THE AGE OF 881 
M. Y. IGSC 65-84! OBTAINED FOR A SAMPLE FROM A BASALTIC TRAP 
DYKE . THIS SAMPLE IS LESS ALTERED THAN THE OTHERS, AND ITS 
AGE MAY BE THE APPROXIMATE AGE OF INTRUSION OF THE SAMP LED 
DYKE AND SEVERAL ASSOCIATED TRAP DYKES. 

SEVERAL POSSIBILITIES MAY BE SUGGESTED TO ACCOUNT FOR 
THE YOUNGER RIM AND OLDE R CORE AGES• A RELATIONSHIP OPPOSITE 
TO THAT WH ICH HAS BEEN OBSERVED BETWEEN THE CH ILL ED MARGINS 
AND CENTRES OF SOME PRECA~BRIAN DIABASE DYKES IW. F. FAHRIG t 
PERSONA L COMMUNICATION! . THESE POSSIBILITIES DEPEND ON WHEN 
THE IGNEOUS ROCKS WERE EMPLACED AND/OR ALTERED• WHAT BEARING 
THEIR PARTIAL ALTERATION HAD ON THE AGE DETERMINATION RESUL TS • 
AND WHEN THE BELCHER GROUP WAS FOLDED• ETC . 

TWO OF THE MOST LIKELY POSSIBILITIES FOR THE OLDER 
GROUP OF AGES ARE THAT THE ALTERATION PRESENT JN THE FLOWS 
AND I NTRUSIONS IS A RESULT OF DEUTERJC ACTION OR 
AUTOMETAMORPHISM , AND THAT THE ALTERATION OCCURED DURING 
FOLDING . IF THE ALTERATION OCCURRED AT ABOUT THE TI ME THE 
BASIC FLOWS AND I NTRUSIONS WERE EMPLACED, WHICH THEORY IS 
FAVOURED SLIGHTLY BY THE WRITER • THEN THE OLDER AGES 
PROBABLY APPROXIMATE THE AGE OF I GNEOUS ACTIVITY . THI S WOULD 
SUGGEST A LATE APHEBIAN OR AN EARLY HELIKI AN AGE FOR THE 
BELCH ER GROUP . IF THE PARTIAL ALTERATION I S RELATED TO 
FOLDING, THE OLDER AGES MAY BE INTERMEDIATE BETWEEN THE AGE 
OF IGNEOUS ACTIVITY AND THAT OF FOLDING • AND THE BELCHER 
GROUP WOULD BE OF APHEBIAN AGE . 

IN GENERAL THE RE SEEMS TO BE NO SIGNIFICANT DIFFERE NCE 
BETWEEN THE TEXTURES • MINERALOGY, AND DEGREE OF ALTERAT I ON 
PRESENT IN PILLOW RIMS AND CORES OF THE SAME MAP - UN lTt 
MOREOVER • THE FLOWS OF MAP-UNIT 2 SEEM ONLY SLIGHTLY MORE 
ALTERED THAN THOSE OF MAP -UNIT 13 • IT DOES NOT SEEM LIKELY 
THEREFORE THAT THE YOUNGER RIM EDGES ARE INDICATIVE OF THE 
AGE OF THE MAIN PER I OD OF FO LDING . MORE LIKELY THESE YOUNGER 
AGES REPRESENT AN EP I SODE OF HYDROTHERMAL ACTIVITY AND/OR A 
MILD DISTURBANCE THAT COINCIDED WITH TH E INTRU S ION OF THE 
LATE BASALT IC TRAP DYKES . 

REFERENCE-

WANLESS R.K ., STEVENS R. D., LA CHANCE G. R., AND RIMSAITE J . Y. H. 
1965 AGE DETERMINATIONS AND GEOLOGICAL STUDIES• PART 

1-ISOTOPIC AGES , REPORT 5 . GSC PAPER 64 - 17 
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WHOLE ROCK , K-A R AGE 142 + OR - 15 M. Y. 

K=4 . 20 PERCE NT, AR40/K40=0 . 0086 • RAD I OGEN IC AR =90 
PERCENT . 

CONCEN TRA TE- CRUSHED WHO LE ROCK . 

FROM MICROGRANOD I ORI TE PEBB LE 
BES I DE GARBAGE DUMP AT THE TOWN LI MIT OF FRA NK, 
ALBERTA, 49 - 36 N, 114-24 W. MAP - UNIT * *B LAI RMORE 
GROUP** • GSC ~ A P 55-18 ! BLAIR MORE l . SAM PLE H-36 -
3 , CO LL EC TED BY D. K. NORRIS, DESCRIBED AY R. De 
STE VENS . 

THE ROCK I S AN ANHEDRAL - GRANULAR MIC ROGRANOD I OR IT E PEBB LE 
CONSIST I NG MA INL Y OF QUARTZ (5 0 PERC ENT) , PLAGIOCLASE 
(40 PERCENT) , ORTHOC LASE (8 PERCENT ), AND CH LOR IT E AND IR ON 
OX I DES !2 PERCENT ) . THE AVERAGE GRAIN S l lE I S ABOUT 2 MM. 

SEE GSC 65-93 FOR A GEO LOG I CA L I NTERPRE TATI ON OF THE AGE 
OB TAI NED . 

GSC 65 - 89 

( 82 Gl 

WHOLE ROCK , K- AR AGE 174 + OR - 22 M. Y. 

K=2 . 50 PERCENT , AR40 / K40 =0 . 0 106 , RADI OGEN IC AR=80 
PERCENT . 

CONCENTRA TE- CRUSHED WHO LE ROCK . 

FROM MICR OGRANOD ! OR ITE PEBB LE 
BESIDE GARBAGE DUMP AT THE TOWN LI MIT OF FRA NK , 
ALBERTA , 49 - 36 N, 114-24 W. MA P- UNIT **qLAIRMORE 
GROUP** • GSC MAP 55 - 18 ! RLAIRMOREl . SAM PLE H-36-
1 , COLLECTED BY D. K. NORRIS , DESCRIBED BY R. D. 
ST EV ENS . 

THE ROCK IS A MICROGRANODIORITE PEBBLE CONS IST I NG OF ABOUT 
40 PERCENT PLAGIOCLASE , 50 PERCEN T QUAR Tl - OR TH OC LASE MICR O­
GRA PH!( INT ERGROWT HS • AND 10 PERCENT CHLORITE , EPIDOTE AND I RON 
OX I DES . AVERAGE GRA IN S !lE JS 1. 5- 2 MM . AND THE ROCK HA S AN 
OVERA LL GRA NOPHYRIC TEXTURE . 

SEE GSC 65-93 FOR A GEOLOGICAL I NTERPRET ATI ON OF THE AGE 
OB TAINED . 
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WHOLE ROCK • K- AR AGE 113 + OR - 16 M.Y. 

K=2 .9 0 PERCENT, AR4 0 /K4 0 =0 . 0068 • RADIOGENIC AR=65 
PERCENT . 

CONCENTRA TE- CRUSHED WHO LE ROC K. 

FROM DAC IT E PORPH YRY PEEB LE 
CR EST OF GINGER HILL, ALBER TA, 49-29 N, 114-20 W. 
MAP - UNI T **B LA! RMORE GROUP** • GSC MAP 5-1959 
( CARBONDA LE RIVERl . SAMP LE 74-NC, COL LECT ED BYD • 
K. NORR I S • DESCRIBED BY R. D. STEVENS . 

THE ROCK I S A DAC ITE PORPHYRY PEBB LE CONS I STING OF ABOUT 
30 PERCENT 2- 3 MM . PLAG ! OCLASE PHENOCRY STS AND 10 PERCENT 1-3 
MM . QUAR TZ PHENOCRYS TS I N A FINE ( ABOU T 0 . 2 MM .l GRO UN DMASS OF 
QUARTZ , MIC ROGRAPH!( QUARTZ- OR TH OC LASE INTERGR OW TH S , AND A SMAL L 
AMOUNT OF CH LOR !T E• ~USCOV!TE • EP ! DOT E• AND IR ON OX I DES . 

SEE GSC 65 - 93 
OBTAINED . 

FO R A GEO LOG I CA L INT ER PRETATION OF THE AGE 

GSC 65 - 91 

(82 Gl 

WHO LE ROCK , K- AR AGE 158 + OR - 18 M.Y. 

K=3.3 0 PERCE NT, AR40- K40 =0 . 0096 • RADIOGENIC AR =84 
PERCENT . 

CONCENTRATE - CRUSHED WHOLE ROCK. 

FROM DAC ITE POR PHYRY PEBBLE 
CRES T OF GINGER HILL, ALBERTA, 49 - 29 N, 114-20 W. 
MAP-UNIT **BLA ! RMORE GRO UP**• GS C MAP 5-1959 
(CARBONDALE R!VER l. SAM PLE 74-NC-l• CO LLECT ED BY 
D. K. NORRIS • DESCRIBED BY R. D. STEVENS . 

THE ROCK I S A DAC IT E PORPHYRY PEBB LE CONSI STING OF 2 MM. 
PLAG!OC LASE PHENOCRYS TS (1 0 PERCENTl I N A CRYP TOCRYS TAL LI NE , 
FELSIC GROUND MASS . THE SECTION IS CU T BY NUMEROUS , VERY FI NE 
QUARTZ VEI NS . 

SEE GSC 65-93 
OBTAINED . 

FOR A GEOL OG ICAL INTERPRETATION OF THE AGE 
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WHO LE ROCK • K- AR AGE 145 + OR - 18 M. Y. 

K=l . 70 PERCENT• AR4 0 / K40=0 . 0083 • RAD I OGEN IC AR=6 9 
PERCENT . 

CONCEN TR ATE - CRUSHED WHO LE ROCK . 

FROM RHY ODAC ITE PORPHYRY PEBB LE 
CREST OF GINGER HIL L, ALBER TA, 49 - 29 Nt 114- 20 W. 
MAP - UN IT **B LAIR MORE GROUP** • GSC MAP 5-1 959 • 
!CA RBONDA LE RIVERl . SAMPLE NC - 74-4, COL LECTED 5Y 
D. K. NORR I S , DE SCRIBED BY R. D. STEVENS . 

THE ROCK I S A RHYODAC IT E PORPHYRY . PE BB LE CONSIS TI NG OF 
PHENOCRYSTS OF PLAGIOCLASE 11 0 PERCENT), QUAR TZ (25 PERCE NT l 
AND OR TH OCLA SE ( 20 PERCEN T) IN A MICROCRYPTA LLI NE MOSAIC 
GROUNDMASS OF QUARTZ AND ORTHOCLASE . 

SEE GSC 65 - 93 
AG E OB TAI NED . 

FOR A GEOLOG I CA L I NTERPRE TATION OF THE 

GSC 65-9 3 

( 82 j) 

WHOLE ROCK• K-A R AGE 149 + OR - 17 M. Y. 

K=3 . 20 PERC ENT, AR40/K4 0=0 . 009l • RADIOGEN I C AR=41 
PERCENT . 

CONCENTRAT E- CRUSHED WHO LE ROCK . 

FROM RHYODAC IT E PORPHYRY PEBB LF 
LEFT BANK OF LIVI NGS TONE RIVER , 1/4 MIL E SOUTH OF 
THE JUNC TI ON WITH BRU IN CR EEK , ALBER TA, 50- 01 N, 
114- 25 W. MAP - UN IT **BLAIRMORE GROUP** • GSC MA P 
5-1 958 !LIV I NGS TONE RIVERl . SAMPLE N- 2273• 
COLLEC TED BY D. K. NORR IS • DESCR I BED BY R. D. 
STEVENS . 

THE ROCK I S A FI NE RHYODAC IT E PORPHYRY PEBBLE CO NS I STING 
OF 1 TO 1.5 MM . PHENOCRYSTS OF ALTERED PLAGI OC LASE !2 0 PE RC ENT) 
ALTERE D OR TH OC LASE !2 0 PERCENT), AND QUARTZ !5 PEPCENTl I N A 
VERY FINE, MIC ROCRYS TALLINE, ANHEDRA L- GRANU LA R GROUNDMASS OF 
QUAR TZ AND FELDSPAR . 

THE IGNEOUS PEBBLES DESCR I BED ABOVE ! GSC 65 - 33 t 88 , 
89• 90, 91• 92 • 03 ) WERE TAKEN FR O~ THF LOWER CRETACEOUS 
MCDOUGA LL-SEGU R CONGLOMERATE OF THE BLA I RMORE GROUP AND 
CROWSN EST FORMA TI ON I N TH E SOU THEAS TERN CANADIAN CORDILLERA . 
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THE STRATIGRAPHIC POSITION OF THE MCDOUGALL- SEGUR IN THE 
ALBIAN STAGE NECESSI TATES A ~INIMUM AGE OF 100 M. Y. FOR THE 
CONTAINED PEBB LES . THE TOTAL RANGE OF 11 3 TO 174 M. Y. FOR THE 
SEVEN DATED I GNEOUS PEPBLES IS THEREFORE CO~PAT I ~LE WIT H THE 
STRA TI GRAPHIC POSITIO OF THE CONGLOMERATE . 

FOR A MORE DETAILED DESCR IPTI ON , INTERPRETATION AND 
STATEMENT OF THE GEOLOGICAL CONDITIONS SEE NORR I S , STEV ENS AND 
WANLESS , 1965- **K- AR AGE OF IG NEOUS PEBBL~S IN THE MCDOUGALL­
SEGUR CONGLOMERATE • SOUTHEASTERN CANADIAN COR~ILLERA**• GSC 
PAPER 65 - 26 . 

GSC 65 - 94 

( 83 D l 

MUSCOV IT E• K- AR AGE 15 35 + OR - 50 M. Y. 

K=8 .3 9 PERCENT, AR40/K40=0 .1 384 • RAD I OGEN I C AR =98 
PERCENT . 

CONCENTRATE- MAINLY CLEAN • CLEAR MUSCOVITE , 
THOUGH ABOU T 5 PERCEN T OF THE FLAKES ARE STAINED 
WIT H YE LL OW CHL OR ITE AND CONTAIN A FEW OPAQUE 
INCLUSIONS . TOTAL CH LOR IT E CONTENT IS 2 PERCENT . 

FROM MI CA CE OUS S ILT STONE . 
I N CUT ON YELLOWHEAD PASS ROAD , 1·5 MILES WEST OF 
BANFF-JASPER HI GHWAY , ALBER TA, 52 - 52 N, 118-07 W. 
NO GEOLOGICAL MAP AVA IL ABLE . SAMPLE 64- PF-130 , 
COLLECTED AND INTERPRETED BY R. A· PRICE . 

THE MUSCOV IT E OCCURS AS DETRITA L FLAKES UP TO 3 MM . I N 
DIAMETER ALONG PAR TI NGS I N SANDS TONES OF THE ~IDDLE PA RT OF THE 
LATE PRECAMRRIAN lWINDERMER El MIET TE GROUP . 

THE AGE OF THE MUSCOVITE IS CONSIS TENT WITH PAL EOCURRENT 
DATA PRESENTED BY MOUN TJ OY AND AITKEN ll) THAT INDICATE AN 
EASTERN OR NOR THEASTERN PROVENANCE FOR TH ~ DE TRITAL ROCKS OF 
THE MIETTE GROUP . MOREOVER IT SUGGESTS THAT THE SED IMENT WAS 
DERIVED FROM THE HUDSON I AN BASEMEN T THAT EXTENDS UNDER THE 
WES TERN PLAINS FRO M THE CANADIAN SHIE LD. 

REFERENCES -

MOUNTJOY , E. W. AND AI TKEN , J , D. 
1963 EARLY CAMBRIAN AND LATE PRECAM9RIAN PALEOCURRENTS • 

BANFF AND JASPER NA TI ONA L PARKS . BULL , CAN . 
PE TRO L. GEOL ., VOL . 11, PP . 161 -1 68 . 
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B!OT!TE , K- AR AGE 1835 + OR - 50 M. Y. 

K=6.0 0 PERCENT, AR40/K40=0 .1 817• RADIOGENIC AR =99 
PERCENT . 

CONCENTRATE - CLEAN CONCENTRATE OF BROWN BIOTITE . 
MINOR ! ~PURITIES CONSIS T OF A FEW GRAINS OF 
CHLOR!TE AND QUARTZ . TOTAL CHLORITE CONTENT LESS 
THAN 1 PERCENT • 

FROM GABBRO 
SASKATCHEWAN • 59 - 42 N• 108 - 27 W. ~AP -U N !T 9, GSC 
MAP 1015A e SAMP LE FA - 27- 63 - 2 , COLLEC TED AND 
I NTERPRETED BY W. F. FAHRIG . 

THE 1835 + OR - 50 M. Y. DA TE REPRESEN TS THE APPROXIMATE 
AGE OF INT RUSION OF THE DYKE FROM WHICH THIS DARK GREY GABBRO 
WAS TAKEN . 
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HORNBLENDE • K- AR AGE 1805 + OR - 165 M. Y. 

K=0 . 96 PERCEN T, AR40/K40=0 . 1771• RADIOGEN I C AR=96 
PERCENT . 

CONCENTRA TE- CLEAN CONCENTRA TE OF VERY SLIGHTLY 
AL TERED BLUE - GREEN TO YE LL OW - GREEN HORNB LENDE 
WI TH LESS THAN 5 PERCENT CH LOR I TE . 

FROM GNE I SS 
ISO LATED OUTCROP SURROUNDED BY FLOATING BOG , 1 . 3 
MILES NORTH EAST OF MI NAGO RIVER, ~ANITOBA • 54- 32-
38 N, 98 - 35 - 13 w. WEKUSKO MAP I PREPARATION . 
SAMPLE BA- G- 17 • COLLECTED AND INTERPRETED BY C. Ko 
BE LL. 

MEDIUM - GRA I NED • GREY GNEISS COMPOSED OF ALTERNA TING 
PL AGIOC LASE (LABRADORITEJ AND HORNB LENDE RICH LAYERS . THE 
LAYERING COULD BE EITHER PRl~ARY OR METAMORPHIC . 

THI S SAMP LE IS FROM AN ANOR THOSI TE BODY THAT IS CLOSELY 
ASSOC I ATED WIT H GRANUL IT E FACIES ROCKS OF THE PJKWJTONEI 
SUB PROV I NCE OF THE SUPER I OR STRUCTURA L PROV I NCE ( GSC PAPER 
66- 1 • P. 1331 . THE PAR TI CULAR HORNB LENDE ANOR THOS ! TE MASS 
FROM WHI CH THIS SAMP LE WAS TAKEN LI ES CLOSE TO THE CHURCHILL ­
SUP ERI OR PROVINCE BOUNDARY AND WOU LD BE INCLUDED IN THE 
RET ROGRADE GNE I SS ZONE DESCR I BED IN THE ABOVE PAPER . CLOSELY 
ASSOC I ATED PORPHYR ITI C HORNB LENDE ANOR THOSITE (SAMP LE GSC 64-
83 ) LYI NG WI THIN THE PJKW ! TONEI SUBPROVJNCE HAS A SUPERIOR 
DATE OF 2435 M. Y. SAMP LE GSC 65 - 96 THEREFORE REPRESENTS A 
REMNAN T OF SUP ERI OR PROV I NCE ROCK THA T HAS BEEN MOD I FI ED BY 
THE HUDSON I AN OROGENY . 

GSC 65 - 97 

(63 j) 

MUSCOVI TE, K- AR AGE 1735 + OR - 55 M. Y, 

K=7 . 79 PERCEN T, AR40/K40=0 . 1663 , RADIOGEN I C AR=97 
PERCENT . 

CONCENTRATE - CLEAN , UNA LT ERED MUSCOVITE WITH 1 
PERCENT QUARTZ CONTAMINA TION . 

FROM GRANITE PEGMATITE 
GR EEN BAY MIN I NG AND EXP LORA TION CO ., EAS T OF 
CROWDUCK BA Y• WEKUSKO LAKE • MANITOBA • 54- 51 N, 
99 - 38 W. GSC MAP 987A . SAMPLE MF56 - 110/113 , 
CO LL EC TED AND IN TERPRE TED BY R. MUL LIGAN . 
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THE PEGMA TITE I S CRUDELY ZONED AND VAR I ABLE IN 
GRANU LARITY , WITH ERRATIC APLITIC PHASES . IT CONSISTS OF 
ABOU T 45 PERCENT PART LY ALTERED MICROCLI NE M IC ROPER T ~ ITE AND 
20 PERCEN T SPODUMENE IN CRYSTALS UP TO A FOOT OR ~ORE LONG , 
WIT H IN TERS TITIA L CLEAVELAN DITE AND QUARTZ , ABOUT 5 PERCENT 
MUSCOV IT E, 5 PERCENT TOURMAL I NE , AND A LITTLE BERY L. 

TH E LOCA LIT Y I S THE WES T ERN~OS T OF A BE LT OF LI THIUM­
BEAR I NG PEGMAT I TES THAT EXTENDS ACROSS NORTHERN ~ A N IT OBA 
FROM THE SUPER I OR TO THE CHURCHILL PROV I NCE . IT IS THE ON LY 
KNOWN LIT HI UM OCCURRENCE IN THE CHURCHI LL PROVINCE . I TS 
I ND I CA TED HUDSON ! AN AGE CORRESPONDS WI TH THAT OF OTHER 
PEGMATI TES I N THE SAME AREA . 

REFERENCES-

FRAREY , M.J. 
1951 CROWDUCK BAY , MA NITOBA . GEO L. SURV . CAN ., MAP 

987A . 

MU LL IGAN R. 
1965 GEOLOGY OF CANADIAN LI THIUM DEPOS ITS . GEOL . SUR V· 

CAN ., ECON . GEOL . REPT . NO . 21. 

GSC 65 - 98 

(63 j) 

HORNBLENDE , K- AR AGE 2375 + OR - 165 M. Y. 

K= l. 50 PERCEN T, AR40/K40 =0 . 2786 , RAD I OGENIC AR =97 
PERCEN T. 

CONCEN TRATE - RE LATIVELY CLEAN DARK GREEN HORNBLENDE 
WI TH ABOUT 3 PE RCENT QU ARTZ CONTAM I NATION . 

FROM AMPH I BO LIT E 
SOUTH SHORE OF S!PIWESK LAKE , EAST OF WHERE THE 
NE LSON RIVER EMP TIES OUT OF DUCK LAKE , ~AN IT OBA , 

54- 56- 45 N, GS - 06 - 22 W. WESKUKO MA P IN 
PR EPARA TI ON . SAMPLE BA- Z- 10 1, COLLECTED AND 
I NTERPRETED BY C. K. BEL L. 

THE SAMPLE WAS TAKEN FROM A DARK LAYER IN A STRIPED , BASIC 
GRANUL IT E CONS IST I NG OF A GNE I SS I C AGGREGATE OF SODIC ANDES I NE , 
HORNB LENDE • CL I NOPYROXENE !AUG IT E> , AND MI NOR MAGNET I TE , AND 
HYPERST HENE . 

THI S ROCK I S FROM THE P I KW I TONE I SUBPROV!NCE (GSC PAPER 
66 - 1 • P. 133 ) OF THE SUPER I OR STRUCTURAL PROVI NCE . IT MAY BE 
COMPARED WI TH THE FOLL OWING COMPANION ROCK FR OM WITHIN TH E SAME 
SUBPROV I NCE . SA MPLES NO . AK 206 !GRANOD I ORITE ) AT 2500 M.Y . 
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AND AK 256 (G RANUL ITEl AT 241 0 M. Y. AS REPORTED BY BURW ASH 
ETAL ., JOUR . GEOPHY , RESEARCH , VOL , 67, NO . 4, AND GSC AGE 
DE TER MI NA TI ONS GSC 60- 83 (HYPER STHENE GRANI TE) AT 2400 M. Y., 
GSC 64- 81 (GRANU LITEl AT 2680 M. Y. AND GSC 64 - 83 ( ANOR TH OS ITEl 
AT 2435 M. Y. 

TH E K- AR AGE OF 2375 + OR - 16 5 M. Y. ON THIS SAMP LE MAY 
BE CONS I DERED TO BE I N GOOD AGREEMEN T WIT HIN THE LIM IT S 
ASS I GNED TO IT . 

GSC 65 - 99 

(63 0 ) 

HORNBLENDE , K- AR AGE 1840 + OR - 160 M. Y. 

K=l . 30 PERCENT , AR40/K40=0 . 1826• RADIOGEN IC AR=91 
PERCENT . 

CONCENTRATE- RELATIV ELY CLEAN • UNAL TE RED GREEN TO 
YEL LOW - GREEN HORNBLENDE WITH LESS THAN 2 PERCENT 
QUARTZ CON TAMINATION . 

FROM GNE IS S 
SOUTHEAST SHORE OF PH ILLIP l AKE , MA NITOBA• 55-14-
25 N, 98-17-37 We MAP - UNIT l• MAN . DEPT . MI NES 
AND NAT . RESOURCES PRELIMINARY FIELD MAP HALFWAY 
LAKE W/2. SAMPLE BA- 065 - 36 • COLLECTED AND I NTER ­
PRE TED BY C. K. P.EL L. 

FOR DESCRIPT I ON AND INTERPRETATION SEE GSC 65-100. 

GSC 65 -1 00 BIO TIT E, K-AR AGE 1850 + OR - 60 M. Y. 

(63 0 ) 

K= 7.41 PERCENT, AR 40/K40 =0 .1 837 • RAD I OGEN IC AR=98 
PERCENT . 

CONC ENTRATE- RELATI VE LY CLEAN, UNA LTE RED BROWN 
BIOTITE WITH ABO UT 5 PERCENT HORNBLENDE CON TAM IN­
ATION . THE FLAKES CONTA I N 1 PERCEN T COLOUR LE SS 
PRISMATIC INCLUSI ONS SURROUNDED BY STR ONG 
PLEOCHROIC HAL OS . TOTAL CHLORITE CON TE NT I S LES S 
THAN 1 PERCENT. 

FROM GNE I SS 
SOUTHEAST SHORE OF 
25 N, 98-17-37 w. 
AND NAT . RESOURCES 

PHILLIP LA KE • MAN IT OBA • 55-1 4-
MAP - UN IT l• MAN . DE PT. MINES 
PRELIM I NARY FIELD MAP HA LFWAY 
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LAKE W/2 . SAMPLE BA-Q65-36t COLLECTED AND INTER­
PRETED BY c. K. 8ELL . 

THIS SAMPLE AND GSC 65-99 WERE TAKEN FROM A 
GARNE TIFE ROUS QUARTZ-PLAGIOCLASE (ANDESINEl-BIOTITE­
HORNBLENDE GNEISS CONTAINING ACCESSORY MAGNE TITE AND APATITE, 
AND A TRACE OF SECONDARY CHLORITE . 

IT WAS THOUGHT THAT THIS GNEISS REPRESENTED AN OUTLIER 
OF PIKWITONEI SUBPROVINCE GRANULIT~ LYING WEST OF THE MAIN 
GRANULITE MASS WITHIN THE RETROGRADE GNE I SS ZONE !GSC PAPER 
66-l t P. 135) OF THE CHURCHILL PROVINCE . WHATEVER IT S 
ORIGINAL STATE , IT HAS BEEN MODIFIED BY THE HUDSON!AN 
OROG ENY. COMPARE WITH GSC 60-79 !HYPERSTHENE GRANITE GNEISS) 
DATED AT 1675 M. Y., FROM THE RETROGRADE GNEISS ZONE. THE 
BIOTITE AND HORNBLENDE FROM BOTH THESE SAMPLES IS PROBABLY 
SECONDARY . THE HORNBLENDE AND BIOTITE DA TES ARE IN 
EXCELLENT AGREEMENT . 

GSC 65-101 MUSCOVITE• K-AR AGE 2035 + OR - 70 M. Y. 

( 63 p) 

K=8 . 88 PERCENT, AR40/K40=0 . 2145t RAD I OGENIC AR=98 
PERCENT . 

CONCENTRATE- CLEAN• SLIGHTLY BLISTERED MUSCOVITE 
WITH LESS THAN 1 PERCENT OPAQUE INCLUSIONS . 

FROM PEG MAT IT E 
SOUTH WALL OF SMALL FLUX QUARRY NEAR NORTH END OF 
OSPWAGAN LAKE• 10 MI LE S SOUTH OF THOMPSON, 
MANITOBA• 55-37-00 N, 97-58 - 58 W. MAN . DEPT . 
MINES AND NA T. RESOURCES MAP 60-4 . SAMP LE BA-Q-
65 - 34• COL LECTED AND INTER PRETED BY C. K. BELL. 

THE SAMPLE JS FROM A GARNETIFEROUS , MUSCOVITE-BIOTITE­
QUARTZ-FELDSPAR PEGMATITE . THIS PEGMATITE IS PROBABLY AN 
OFFSHOOT OF THE LARGE MASS bF GRANITE AT OSPWAGAN LAKE. IT 
TRANSECTS QUARTZITE AND PARAGNEISS THAT I S TYPI CAL OF THE 
THOMPSON - SETTING BELT AND APPEARS TO HAVE BEEN INTRUDED 
POST-F AU LTI NG • ALTHOUGH IT IS SLI GH TLY SHEARED . THI S GRANITE 
IS TH OUGHT TO BE RELATED TO A SER IES OF LE NS - SHAPED GRANITE 
STOCKS THAT INTRUDE ALL THE ROCKS ALONG THE TH OMPSON - SETTING 
BEL T. THE DA TE SHOULD BE COMPARED WITH GSC 63-105 (QUARTZ 
MONZON!TEl AT 1785 M. Y., AND GSC 64-80 (BJ OTJTE -QUARTZ MONZONITE 
AT 1755 M. Y. THE DATE OF 2035 + OR - 70 M. Y., ASSUM I NG IT I S 
AN ACCURATE DATE OF THE LA ST METAMORPHISM , IS PRE- OR EARLY ­
HUDSON!AN AND SUGGESTS THAT THE OSPWAGAN GRANI TE WAS NOT 
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MOD IFIE D DUR I NG THE LATE HUDSONIAN OROGENY . AS MORE DA TI NG 
I S DON E, OLDER AGES ARE BOUND TO APPEAR I N THE CHURCH ILL 
PR OV INCE BECAUSE GEO LOG I CA L EV I DENCE I S SHOW I NG THAT LARGE 
AREAS WITHI N THE CHURCH ILL PROVINCE WERE ONCE ARCHAEAN TERRA I N. 
REFER TO GSC 62 - 99 • GSC 63 - 104 • AND MONEY , P. L. ( ABSTRACT • CIMM 
AND GAC ANN . WES T. MEE TI NG , WI NN IP EG • OCT ., 19651 . THE 
OSPWAGAN GRANI TE IS THEREFORE EAR LY PROTEROZOIC (APHE BIANI OR 
ARCHAEAN • AND THE DATE SUGGESTS TH AT THE THOMPSON NI CKE L BELT 
SED IMEN TS HAD BEEN FO LDED AND INTRUDED BY I GNEOUS MA TER I AL 
BY THE EARLY APHEB I AN . HOWEVER , LARGE ARE AS WERE MODIF I ED 
BY LAT E HUDSONJAN ME TAMORPHISM LEAVING UNAFFECTED ENC LAVES LIKE 
THE OSPWAGAN GRANITE . IT SHOU LD BE NO TED THAT THIS DATE JS 
COMPARAB LE TO THOSE JN THE CROSS LAKE SUBPROVINCE TO THE SOU TH . 

GSC 65 -1 02 WHO LE ROCK , K- AR AGE 11 30 + OR - 135 M. Y. 

(63 PI 

K=0 . 85 PE RCENT , AR40/K40= 0 . 0908 • RAD I OGEN I C AR =86 
PERCENT . 

CONCENTRA TE- CRUSHED WHO LE ROCK . 

FROM GABBRO 
EAST SHORE OF MYSTER Y LAKE • MAN IT OBA • 55 - 51- 25 N, 
97 - 43-00 W. MAN . MINES BR . PUB . NO . 60-4 . 
SAMP LE BA- Z- G8 1C. CO LL EC TED AND INTERPR ETED BY 
C. K. BE LL . 

THE ROCK JS A DARK • GREEN - GREY • MED JU M- GRAINFD • ~ASS !VE 
GABBRO COMPOSED OF LATH- SHA PED • SLI GHTLY SER JCJTIZED 
PLAGJOCLASE WI TH MYRMEKITIC AND GRAPHIC I NTERGROWTHS , AND 
SLIGHT LY AL TERED INTER STITI AL PYROXENE . THESE MA JO R 
CONS TITUE NTS ARE ASSOCIATED WITH SECONDARY OUARTZ AND ~' !N OR 
HORNB LE NDE , AND ORIEN TATED MAGNE TIT E I NC LUSIONS . 

THI S NW TRE ND ING DYKE I NTRUDES ALL THE ROCKS I N THE 
TH OM PSON AREA AND I S PL OT TE D BY H. F. ZURBIGG (TRAN S. c . I . ~ . M · · 

VOL LXV J, 1963 , PP . 227 - 236• FIG . 21 . IT IS PAR T OF A VAST 
NOR THW EST TREND I NG SWARM OF DYKE S THAT STRE TCH FROM LAKE 
SUPER I OR TO THE MACKENZ I E RI VER . ITS AGE SHOULD BE COMPARED 
WITH THE AVERAGE K- AR DATES OF 12 20 M. Y. AND 1315 M. Y. OF THE 
SUPER I OR AND MACKENZIE SWARMS RESPECT IVE LY (F AHRJG W. H. AND 
WAN LE SS R. K., NATURE • VO L. 200 , NO . 4910 , PP . 934 - 937 , DEC . 
19631, AND WITH GSC 64- 78 (11 05 M. Y. I IT I S INTERESTING TO 
NO TE THA T THI S SWARM TRAVERSES THE CHURCH ILL PRO VI NC E ROCKS 
BU T BARELY PENETRATES THE SUPER IOR PROV I NCE GRANU LITI C FA CIES 
ROCKS SOU THEA ST OF TH OMPSON . 
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GSC 65-103 PHLOGOPITE• K-AR AGE 1060 + OR - 40 M.Y. 

C53 Al 

K=7.60 PERCENT, AR40/K40=0.0830, RADIOGENIC AR=97 
PERCENT. 

CONCENTRATE- CLEAN• UNALTERED• COLOURLESS TO VERY 
PALE GREEN PHLOGOPITE. THE FLAKES ARE SLIGHTLY 
BL ISTERED AND CRACKED AND CONTAIN LESS THAN 1 
PERCEN T OPAQUE INCLUSIONS. LESS TH AN 1 PERCENT 
HORNBLENDE IS PRESENT AS AN IMPURITY. 

FROM MICA PERIDOTITE 
BETWEEN BI G BEAVER HOUSE AND LAKE ASSINE, ON TAR IO, 
52-54 N, 89-54 W. MAP-UNIT 3A• GSC MAP 1-1962. 
SAMP LE JD-X27-1 962 • COLLECTED AND INTERPRETED RY 
G. D. JACKSON. 

THE SAMP LE I S FR OM A MICA-PERIDOTITE PHASE OF AN ULTRA­
BASIC -CAR BONA T!TE COMP LEX THAT UNDERLIES AN AREA ABOUT 3 
MI LE S IN DIAMETER AS OUTLINED BY AN AEROMAGNETIC ANOMALY• 
SEVERA L PHASES OF UL TRABA S IC ROCK ARE PRESENT IN TH E COMPLEX. 

THE ROCK SAMPLED I S MO TTLED WHI TE AND GREEN ISH BLACK, 
COARSE GRAINED, PORPHYRIT IC AND ALLOTRIOMORPHIC. THE MAIN 
CONST ITUE NTS ARE CALCITE , PHLOGOPITE, MAGNE TITE-ILMENITE• 
OLI VINE AND APATITE. SERPEN TINE, PYRRHOT!TE, LEUCOXENE• 
RUTI LE• CLINOPYROXENE AND BIOTIT E ARE ALSO PRESENT. THE 
CALC I TE OCCURS MAIN LY IN IRREGULAR SHAPES AND VEIN LETS THAT 
SEEM TO I NTRUD E THE PERIDOTITE. THE PHLOGOP!TE PREDATES THE 
EMPLACEMEN T OF THE CARBONATE AND IS PART OF THE PRIMARY 
MI NERAL ASSEMBLAGE OF THE PERIDOTITE. THE DETERMINED AGE 
SHOULD DATE THE EMPLACEMENT OF THE PERIDOTITE, ALTHOUGH THE 
POSS I BLE EFFECTS OF CARBONATIZATION ARE UNCERTAIN. 

GSC 65-104 BIOTITE, K-AR AGE 2495 + OR - 65 M.Y. 

(42 L) 

K=5.92 PERCENT, AR40/K40=0.3033• RADIOGENIC AR=98 
PERCENT. 

CONCENTRATE- ALTERED KHAKI BIOTITE. CHLORITIZ­
ATION• FR OM SLIGHT TO INTENSE, BEGINS AT FLAKE 
EDGES AND EXTENDS IN WARDS . IMPURITIES CONSIST OF 
HORNBLENDE (3 PERCENTl AND QUARTZ-FELDSPAR (2 
PERCENT). 

FROM GRANOD IORITE. 
OGOK I LA KE, ONTARIO• 50-49 N, 87-11 w. NO 
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GEOLOGICAL MAP REFERENCE . SAMPLE FA-55-63-15, 
COLLECTED AND INTERPRETED BY W. F. FAHRIG . 

THE ROCK IS A MEDIUM TO COARSE GRAINED• GREY TO PINK, 
FOLIATED GRANODIORITE COMPOSED CHIEFLY OF SODIC PLAGIOCLASE, 
QUARTZ AND BROWN BIOTITE IN AN EQUIANGULAR AGGREGATE. THE 
BIOTITE IS MAINLY FRESH, BUT LOCALLY INTERLEAVED WITH CHLORITE. 

THE GRANODIORITE SAMPLE LOCALITY IS 67 FT . FROM THE CONTACT 
OF A DIABASE DYKE 117 FT . IN WIDTH WHICH I NTRUDES THE GRANO­
DI ORI TE. THE 2495 M. Y. AGE OBTA INE D IS THAT OF THE REGIONAL 
METAMORPHISM IN THE AREA AND INDICATES TH AT NO SIGNIFICANT 
ARGON LO SS WAS CAUSED BY THE NEARBY INTRUSION OF THE YOUNGER 
BASALTIC MAT~RIAL• 

GSC 65-105 WHOLE ROCK• K-AR AGE 915 + OR - 140 M. Y. 

( 41 K) 

K=0 .5 5 PERCE NT , AR40/K40=0.0689• RADIOGENIC AR=76 
PERCENT. 

CONCENTRATE- CRUSHED WHOLE ROCK . 

FROM PILLOWED BASALT 
FALLS NEAR MO UTH OF HARMONY RIVER, ONTARIO, 46-
55-50 N, 84-25-30 W. NO GEOLOGICAL MAP 
REFERENCE . SAMPLE 64RFll• COLLECTED P. E. GIBLIN 
AND s . M. ROSCOE, INTERPRETED BY S . M. ROSCOE. 

THE SAMPL E IS FRO M KEWEENAWAN PILLOWED BASALT CHILLED 
AGAINST GRANITE WHICH IT OVERL IE S UNCONFORMABLY . THE AGE OF 
915 + OR - 140 M. Y. CAN BE COMPARED WITH AN AGE OF 1080 M.Y . 
(GOLDICH• 1961) FOR DULUTH GABBRO INTRUSION INTO MIDDLE 
KEWEENAWAN ROCKS, AND 1055 + OR - 35 M.Y. FOR COARSE-GRAINED 
MUSCOVITE !GSC 64-84) IN THE NEARBY TRIBAG COPPER-BEARING 
BRECCIA PIPE DEPOSIT. THE PRESENT SAMP LE MAY HAVE LO ST 
SOME ARGON, OR MAY REPRESENT A LATE PHASE OF KEWEENAWAN 
VOLCANISM BUT, WITH IT S BROAD LIMITS OF ERROR !+ OR - 140 
M.Y. DUE MAINLY TO ITS LOW K CONTENT), IT CAN BE CONSIDERED 
CONSISTANT WITH A PREFERRED AGE OF ABOUT 1050 M. Y. FOR 
KEWEENAWAN ROCKS ALONG THE EAST SHORE OF LAKE SUPERIOR. 
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GSC 65-106 WHOLE ROCK, K-AR AGE 830 + OR - 84 M.Y. 

(41 NJ 

K=Z.94 PERCENT, AR40/K40=0.0610, RADIOENIC AR=95 
PERCENT. 

CONCENTRATE- CRUSHED WHO LE ROCK. 

FROM BRECC IA 
TRI BAG COP PER DEPOSIT• ON TARI O• 47-04 N• 84-3 1 w. 
NO GEOLOGICAL MAP AVAI LAB LE. SAMPLE 64RF-lOA, 
COLLECTED BY P. E. GI BLIN AND S. M. ROSCOE• 
INTERPRETED BY S . M. ROSCOE . 

THE ROCK WAS FR OM A BRECCIA ORE PIPE IN WHICH FINE­
GRAINED SERICITE AND CARBONA TE REP LACE ROCK FRAGMENTS OF THE 
BRECCIA . THI S SAMPLE WAS TAKEN FROM TH E SAME SPEC I MEN AS 
MUSCOV ITE GSC 64-84, WH ICH YIELDED A K- AR AGE OF 1055 + OR -
55 M.Y. IN THIS CASE• EVEN THOUGH THE ROCK CONSISTS LA RGELY 
OF SERIC !T E, IT WOULD APPEAR THAT THE WHO LE ROCK HAS 
SUFFERED A PARTIAL LOSS OF RAD!OGENIC ARGON, SO YIELDING AN 
ANOMA LOUS LY YOUNG AGE. 

FOR FURTHER DISCUSSION SEE GSC 65-105. 

GSC 65-107 BIOTITE, K-AR AGE 1530 + OR - 50 M.Y. 

(41 J) 

K=7.90 PERCENT, AR40/K40=0.1382• RADIOGENIC AR=98 
PERCENT. 

CONCENTRATE- CLEAN, UNALTERED, OLIVE- GREEN BIOTITE 
WITH LESS THAN 2 PERCENT COLOURLESS INCLUSIONS. 
4-5 PERCENT HORNBLENDE IS PRESENT AS AN IMPURITY. 

FROM QUAR TZ DIORITE 
NORTHWEST SHORE OF CROKER ISLAND, NOR TH CHANNEL, 
LAKE HURON, ON TARIO, 46-05 N, 82-13 w. MAP-UNIT 
l• BUREAU OF GEOLOGY AND TOPOGRAPHY MAP 351A• 
1937. SAMP LE LE-1-56, COLLECTED AND INTERPRET ED 
BY B. A. LI BER TY, DESCRIBED BY Re D. STEVEN S . 

THE ROCK IS A COARSE GRAINED, MASSIVE, GREY QUAR TZ DIORITE 
COMPOSED MA INLY OF PLAGIOCLASE• BIOTITE• HORNBLENDE• QUARTZ , 
AND IR ON OXIDES , WITH ACCESSORY SPHENE AND APATITF.. ALL 
MINE RA LS ARE QUI TE FRESH. 

SEE GSC 65-108 FOR A DISCUSSION OF THE GEOLOGICAL 
COND ITION S AND THE DE TER MINED AGE . 
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GSC 65-108 BIOTITE , K- AR AGE 1585 + OR - 50 M.Y. 

(41 J) 

K=7.47 PERCENT, AR40/K40=0.1450, RADIOGENIC AR=98 
PERCENT. 

CONCENTRATE- RELATIVELY CLEAN • DARK OLIVE-GREEN, 
UNALTERED BIOT!TE . ABOUT 2 PERCENT OF THE FLAKES 
CONTAIN DARK RED INCLUSIONS OF HEMATITE (Q). 
CONCEN TRATE CONTAINS 3 PERCENT HORNBLENDE. 

FROM QUARTZ DIORITE. 
NORTHWEST SHORE OF CROCKER ISLAND, NORTH CHANNEL OF 
LAKE HURON• ON TA RIO , 46-05 N, 82-13 W. MAP -UNIT 
l• BUREAU OF GEO LOGY AND TOPOGRAPHY MAP 351 At 
1937. SAMP LE LE-2-56• COL LECT ED AND INTERPRETE D 
BY B. A. LIBERTY, DESCR IBE D BY R. D. STEVENS. 

THE ROCK IS A MEDIUM GRAINED , PORPYRITIC, DARK GREY TO 
BLACK QUARTZ DIORITE . BIOTITE PHENOCRYSTS ARE CLEARLY VISIBLE 
IN THE HAND SPECIMEN . I N THIN SECT ION THE ROCK IS SEEN TO 
CONSIST OF PLAG!OCLASE, HORNBLENDE, BIOTITEt QUAR TZ, AND IRON 
OXIDES , WITH ACCESSORY SPHENE AND APATITE. THE BIOTITE IS 
FRESH, BUT THE HORNBLENDE IS SOMEWHAT ALTERED. 

THE SAMPLE LOCALITY FOR GSC 65-107 AND 108 I S ON PART 
OF THE CROCKER ISLAND PLUTON WHICH WAS AT ONE TIME OVERLAIN 
UNCONFORMABLY BY MIDDLE ORDOVICIAN LIMESTONES, SMA LL PATCHES 
OF WHICH ARE ST ILL PRESERVED ON THE FLANKS OF THE PLUTON. 
THE AGES OF 1535 + OR - 50 AND 1585 + OR - 50 M.Y. ARE IN 
REASONABLE AGREEMENT WI THI N EXPERIMENTAL ERROR. HOWEVER, BOTH 
ARE SIGNIFICANTLY OLDER TH AN R. VAN SCHMUS 1475 + OR - 50 M.Y. 
RB - SR ISOCHRON AGE ON THE EAGLE GRANITE WHICH HE CONSIDERS. 
TO BE PART OF THE SAME PLUTON. VAN SCHMUS 1475 M.Y. AGE WAS 
CALCULATED ON A RB87 DECAY CONSTANT OF 1.39. CALCULATION OF 
THIS AGE ON THE BAS I S OF A RB87 DECAY CONSTANT OF 1•47 GIVES 
A VALUE OF 1390 M.Y. FROM VAN SCHMUS DATA. A SIMILAR RECAL­
CULATION OF VAN SCHMUS DATA ON THE NEARBY CULTER BATHOLITH 
GIVES AN AGE OF 1645 M.Y. FOR THAT BODY . THE K-AR AGES 
OBTAINED ON THE CROKER ISLA ND SAMPLES ARE THEREFORE INTER­
MEDIATE BE TWEEN EAGL E GRANITE FROM THE BENJAMIN ISLANDS AND 
THE CULTER BATHOLITH OF THE NORTH SHORE MAINLAND. 

REFERENCE-

VAN SCHMUSt R. 
1965 THE GEOCHRONOLOGY OF THE BLIND RIVER-BRUCE MINES 

AREA• ONTARIO, CANADA• JOURNAL OF GEOLOGY, 
VOL. 73 NO. 5, PP. 755-780. 
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GSC 65-109 WHO LE ROCK, K- AR AG E 1795 + OR - 190 M.Y. 

( 41 0) 

K=0 .63 .PER CEN T, AR40 / K40 =0 .1757• RADIOGEN I C AR=92 
PERCENT. 

CONCENTRATE- CRUSHED WHOLE ROCK. 

FROM BASALT . 
ON TARI O, 47-10 N, 82-0 8 W. NO GEO LOGI CA L MAP 
RE FERENCE. SAMP LE FA-81-63-2• CO LL EC TE D AND 
I NTE RPRETED BY W. F. FAHRIG. 

THE ROCK I S A FINE GRAINED , DARK GREEN BASAL T CONSISTING 
OF A SUBOPHIT IC INTERGROWTH SAUSSUR ITI ZED PLAGIOC LASE AND 
PYROXENE , WITH MINOR HORNBLENDE AND I RON ORES . THE SAMPLE WAS 
TAKEN FROM A DIABASE DYKE , AND THE 17 95 M. Y. DATE INDICATES THE 
APPROXIMA TE AG E OF I NTRUS I ON . 

GSC 65-110 HORNBLENDE, K-A R AGE 1975 + OR - 19 5 M.Y. 

(31 Ml 

K=0.51 PERCENT, AR 40 / K40 =0 .2 04 1• RADIOGENIC AR=90 
PERCENT. 

CONCENTRATE- SLIGHTL Y ALTERED BLU E- GREEN HORN­
BLE NDE CONTAINING LESS TH AN 5 PERCENT OPAQUE 
INCLUSIONS. SAMPLE JS CONTAMINATED BY ABOUT 2 
PERCENT QUAR TZ AND 5 PERCENT CHLORITE . 

FROM GRANOD ! OR IT E 
UNDER FOURCLA I N ( BEAVER> LAKE, CANAD I AN KEELEY 
MIN ES • ONTARIO, 47-12 N, 79- 30 - 30 W. MAP-UNIT 3B • 
o .D. M. PRELIMINARY MAP PZ89. SAMPLE o . D. M. 1964-
l • COLLEC TED BY A. R. KEN T ( CAN . KEELEY MINES> AND 
INTERPRETED BY W. H. MC IL WA IN E (0 . D. M.). 

THE GRANOD!OR IT E IS A MEDIUM- GRA I NED GREY ROCK CONTAINING 
OL IG OC LA SE , OR TH OC LASE , HORNBLENDE, QUAR TZ, AND MINOR MAGNE TIT E 
AND SPHENE . RED, TURBID ALT ERA TI ON IS PRESENT AROUND TH E 
FELDSPARS WITH THE ORTHOC LASE HAVING THE GREA TER AMO UNT. 

THE SAMP LE WAS TA KEN FROM THE NO . 11 CROSSCUT OF THE 8TH 
LEVEL OF CANAD I AN KEELEY MI NES LIMITED. THE GRANOD IORIT E IS 
INTRUSIVE I NTO METAVOLCAN I C ROCKS (COMMON LY REFERRED TO AS 
KEEWATINl AND I S CUT BY APATITE DYKES . SURFACE EXPOSURES ARE 
LIMITED• BUT DYKES OF GRANOD!ORITE CUT LAMPROPHYRE DYKES OF 
SO-CALLE D HAILEYBUR!AN AGE . THE RELA TI ONSHIP TO THE 
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NI P I SSING DI ABASE I S NOT KNOWN . TOWARDS THE MARG I NS OF THE 
GRANOD I OR IT E THE ROCKS TAKE ON AN AP PEARANCE S I MIL AR TO 
DI ABASE . THE RESU LTI NG AGE OF 1975 + OR - 19 5 M. Y. IS 
YOUNGER THAN ANT I CI PATED AND MAY SUGGES T AN ASSOCIA TI ON WITH 
THE NI PI SSING DIABASE . 

GSC 65 - 111 WHOLE ROCK • K- AR AGE 7 51 + OR - 75 M. Y. 

( 31 C) 

K=l .50 PERCEN T, AR 40/K 40=0 . 0540 • RAD I OGEN I C AR =85 
PERCENT . 

CONCEN TRA TE- CRUSHED WHO LE ROCK . 

FROM BASA LT. 
KI NGSTON - GANANOQUE AREA , ON TAR IO, 44- 20 Nt 76-11 
W. MAP - UN IT 13 , GSC MAP 27 -1 962 . SAM PLE FA- 87-
63-1, CO LL EC TED AND I NTERPRE TED BY W. F. FAHRIG . 

THE ROCK I S AN EX TREME LY FINE GRAI NED , DARK GREY BASA LT 
CONSIS TI NG OF MI NU TE PLAG I OC LASE CRYS TALS I N A MI CROCRYS TALLI NE 
MA TRI X OF PLAG I OCLAS E• PYROXENE AND I RON ORES . TH E SAMP LE I S 
FROM A DI ABASE DYKE AND THE 751 M. Y. DA TE I NDICA TES TH E 
APPROXIMA TE AGE OF I NTRUSION . 
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GSC 65-112 LEPIDOLITE, K-AR AGE 959 + OR - 38 M.Y. 

(31 G) 

K=8.66 PERCENT, AR40/K40=0.0731• RADIOGENIC AR=94 
PERCENT. 

CONCENTRATE- CLEAN CONCENTRATE OF LEPlDOLITE. 
ABOUT 50 PERCENT OF THE FLAKES ARE STAINED SLIGHTLY 
BROWN ON THE EDGES. 

FROM PEGMATITE 
LOT 25• R Vll• 
RIVER, QUEBEC, 
MAP REFERENCE. 
INTERPRETED BY 

WAKEFIELD TWP., NORTH OF BLANCHE 
45-43 N, 75-45 w. NO GEOLOGICAL 

SAMPLE MF57-350, COLLECTED AN D 
R. MULLIGAN. 

THE SAMPLE WAS TAKEN FROM A COARSELY CRYSTALLINE SOLID 
MASS OF BROWN LITHIA MICA IN PEGMATITE. SUCH LITHIA MICA 
OCCURS IN BOOKS COMMONLY 8 INCHES IN DIAMETER AND 1 TO 2 
INCHES THICK IN A ZONED PEGMATITE DYKE AT THE ABANDONED 
QUARRY KNOWN AS **LEDUC MINE**• THE PEGMATITE IS COMPOSED 
OF QUARTZ, FELDSPAR (INCLUDING AMAZONITE) AND TOURMALINE. IT 
CUTS GNEISSIC GRANITE COUNTRY ROCK. 

THE MICA CONTAINS ABOUT 5 PERCENT LITHIUM OXIDE• 7.5 
PERCENT FLUORINE, AND 2.7 PERCENT FERROUS OXIDE. IT IS 
APPARENTLY THE ONLY'MICA PRESENT, AND NO OTHER LITHIUM 
MINERALS OR RARE METAL CONCENTRATIONS WERE FOUND. THIS IS 
THE ONLY SIGNIFICANT OCCURRENCE OF LITHIUM IN THE GRENVILLE 
PROVINCE AND THE DATE CONFIRMS ITS GRENVILLE AGE. 

REF ERENCES-

ELLS R.W. 
1903 

SPENCE H.S. 

GEOLOGY OF ARGENTEUIL, OTTAWA, AND PONTIAC COUNTY. 
GEOL. SURV. CAN •• ANN. REPT. NEW SER. VOL. XII. 
1899, PT. J, AND MAP 750. 

1916 FELDSPAR IN CANADA. CANADA MINES BRANCH BULL. NO. 
401. 

ELLSWORTH 
1932 

MULLIGAN R. 

RARE ELEMENT MINERALS IN CANADA· GEOLe SURV. 
CAN., ECON. GEOL. SERIES NO. 11. 

1965 GEOLOGY OF CANADIAN LITHIUM DEPOSITS. GEOL. SURV. 
CAN., ECON. GEOL. REPT. NO. 21• PP. 53-54. 
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GSC 65-113 WHOLE ROCK, K-AR AGE 415 + OR - 70 M.Y. 

( 31 F) 

K=0.38 PERCENT, AR40/K40=0.0271• RADIOGENIC AR=49 
PERCENT. 

CONCENTRATE- CRUSHED WHOLE ROCK. 

FROM BASALT 
NORTH OF JUNCTION OF COULONGE AND OTTAWA RIVERS, 
QUEBEC• 45-55 N, 76-40 w. NO GEOLOGICAL MAP 
AVAILABLE. SAMPLE FA-650236B• COLLECTED AND 
INTERPRETED BY w. F. FAHRIG. 

THE ROCK IS A VERY FINE GRAINED• DARK GREY BASALT FROM 
A DIABASE DYKE. THE DYKE AT THIS LOCALITY CUTS GRENVILLE 
STRATA BUT WAS THOUGHT TO BE PRECAMBRIAN IN AGEo THE 
PALAEOZOIC WHOLE-ROCK AGE OF 415 M.Y. IS POSSIBLY 
ANOMALOUSLY YOUNG DUE TO ARGON LOSS. FURTHER INVESTIGATION 
IS NECESSARY IN ORDER TO EVALUATE THIS AGE DETERMINATION. 

GSC 65-114 BIOTITE, K-AR AGE 928 + OR - 30 M.Y. 

(31 j) 

K=8.28 PERCENT, AR40/K40=0.0701• RADIOGENIC AR=97 
PERCENT. 

CONCENTRATE- CLEAN CONCENTRATE OF REDDISH-BROWN 
BIOTJTE. SOME FLAKE S HAVE FINE INCLUSIONS OF 
RUTILE(Q), AND ABOUT 5 PERCENT CONTAIN OPAQUE 
INCLUSIONS. ABOUT 5 PERCENT OF THE FLAKES ARE 
BLISTERED. MIN OR IMPURITIE S INCLUDE ABOUT 1 
PERCENT CHLORITE AND HORNBLENDE. 

FROM BIOTITE PARAGNEI SS 
HIGHWAY 11• 3 MILES NW OF LABELLE, QUEBEC• 46-18-
30 N, 74-47-30 W. SAMPLE WE-49-65-64• COLLECTED 
AND INTERPRETED BY H. R. WYNNE-EDWARDS. 

THE ROCK I S A DARK LAYERED BIOTITE PARAGNEISS BELONGING 
TO THE GRENVILLE SERIES AND FORMING PART OF MAP-UNIT 8 IN THF 
FORTHCOMING PRELIMINARY MAP OF MONT LAURIE R-KE MP T LAKE AREA. 
IT CONTAINS QUARTZ• OLIGOCLASE, PERTHITIC POTASH FELDSPAR• 
BIOTITE AND MINOR SILLIMANITE. ITS BIOT!TE K-AR AGE OF 928 
+ OR - 30 M.Y. DA TE S ITS METAMORPHIC RECRYSTALLIZATION, 
FALLING ON THE MEAN ESTABLISHED FOR THE GRENVILLE OROGENY 
(945 M.Y.) WITH I N EXPERIMENTAL LI MI TS. 
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GSC 65 -1 15 BI OTIT E, K- AR AGE 967 + OR - 30 M. Y. 

(31 j) 

K=7 . 91 PERCEN T, AR 40/K40 =0 . 0740 , RAD I OGEN I C AR=97 
PERCEN T. 

CONCEN TRATE - RE LATIVE LY CLEAN CONCENTRATE OF 
UNAL TERED DARK OLIVE- GREEN BI OTITE . ABOUT 5 
PERCENT OF THE FLAKES ARE BLISTERED . MINOR 
I MPURITIES CONSIST OF LESS THAN 1 PERCENT OF EACH 
OF QUARTZ- FELDSPAR• CHLORITE , AND HORNBLENDE . 

FROM BIO TITE SYENI TE 
IN SMALL ROAD CU T, 1 MI LE WES T OF ST . VERONIQ UE , 
QUEBEC , 46 - 31 - 00 N, 75- 00 - 30 W. SAMP LE WE - GH-5 -
64 , COLLEC TED BY A. F. GREGORY , IN TERPRETED BY 
H. R. WYNNE - EDWARDS . 

THE ROCK FORMS PART OF A SUBCY LINDR I CA L PLUTON OF 
BIOTITE- PYROXENE SYEN I TE , ALKA LI SYENITE AND PYROXENI TE NEAR 
STE VERONIQUE • AND BELONGS TO MAP - UN I T 21 IN THE FOR THCOMING 
PRELIMINARY MAP OF THE MONT LAURIER - KE MPT LAKE AREA . THE 
ROCK IS FRESH , AND IS COMPOSED OF SUBHEDRAL LATHS OF GREY 
PLAGIOCLASE AND PERTHITE WITH BIOTITE AND GREEN CLINOPYROXENE 
AS THE PRINCIPAL DARK MINERALS . THE K- AR AGE (ON BIO TITE) 
OF 96 7 + OR - 30 M. Y. CONF I RMS THAT THE PLUTON WAS EMPLACED 
DUR I NG THE GRENVILLE OROGENY , AND COINC I DES, WI THIN 
EXPER I MENTAL LIMITS , WITH DETERMINATIONS ON METAMORPH I C 
MINERALS IN ASSOCIATED ROCKS . 

GSC 65 - 116 BI OTI TE, K- AR AGE 984 + OR - 30 M. Y. 

(31 J ) 

K=6 . 94 PERCEN T, AR40/K 40=0 . 0756, RADIOGENIC AR=87 
PERCEN T. 

CONCENTRATE - CLEAN CONCENTRA TE OF OLIVE - GREEN 
BIO TITE . ABOUT 10 PE RCEN T OF THE GRAINS ARE 
ALT ERED TO CH LOR IT E ON THE EDGES , AND ABOUT 15 
PERCENT CON TAI N OPAQUE AND CO LOURLESS I NC LUS I ONS . 
MI NOR I MPUR I TIES I NC LUDE QUARTZ , FE LDSPAR • 
MUSCOV I TE AND HORNBLENDE . TO TAL CH LORI TE CONTEN T 
5- 10 PERCEN T. 

FROM BIOTI TE GRANITE 
QUARRY OFF HI GHWAY 11, TWO MI LES NORTH OF 
GU ENE TT E, QUEBEC , 46- 33- 00 N, 75 - 15- 00 w. MAP­
UN I T G20RM , QUEBEC DEPT . NAT . RESOURCES MAP 544 . 
SAMPLE WE- GH - 4- 64 • CO LLEC TED BY A· F. GREGORY, 
IN TERPRETED BY H. R. WYNNE - EDWARDS . 



92 

QUEBEC 

THE ROCK I S A PINK, EQUIGRANULAR• BIOTITE GRANITE WHICH 
HA S LONG BEEN QUARRIED AT GUENE TT E. IT I S ASSIGNED TO MAP­
UNI T 20 OF TH E FORT HC OM ING PR ELI MINARY MAP OF MON T LAURIER­
KEMPT LAKE AREA • AND REPRESENTS SYN TECTONIC• SUBSO LVUS 
GRANITE CRYSTA LLI ZED WI THI N TH E GRENV ILL E SER IES DURING THE 
GRENVILLE OROGENY <MEAN 945 M.Y.). THE ROCK CONSISTS OF 
QUARTZ , MIC ROC LINE , AND ALBIT E OLI GOC LASE IN ROUGHLY EQUAL 
PROP OR TI ONS , AND ABOU T 5 PERCENT BIOTITE ON WHICH THE AGE 
WAS DETERMINED . 

GSC 65 -117 BIOT IT E, K-AR AGE 1205 + OR - 43 M.Y. 

( 31 j) 

K=7 .8 5 PERCENT, AR40/K40=0.0989• RADIOGENIC AR=96 
PERCEN T. 

CONCENTRATE- CLEAN• GREENISH-BROWN, UNALTERED 
BIOT!TE . MINOR IMPURITIES ARE QUAR TZ C2 PERCENT) 
AND HORNBLENDE Cl PERCEN T). 

FROM PORPHYRITI C QUAR TZ MONZONITE. 
EAST SHO RE OF LAC MOCASSINS• QUEBEC • 46-34-00 N, 
74-25-00 W. SAM PLE WE-GN-2-64• COLLECTED BY E. 
GAUCHER, I NTE RPRE TE D BY H. R. WYNNE - EDWARDS . 

THE ROCK IS A PORPHYRITIC QUAR TZ MONZ ONITE FOR MING PART OF 
MAP UNIT 18 IN THE FORTHCOMING PRELIMINARY MAP OF MONT LAURIER­
KEMPT LAKE AREA IN THE GRENVILLE PROVINCE . THE QU ARTZ MONZONITE 
IS USUA LL Y PINK OR BUF F I N CO LOUR , HOMO GE NEOUS , AND MASSIVE 
WHERE UNDEFORMED. UP TO 50 PERCENT OF THE ROCK CONSISTS OF 
PINKISH TABU LAR CRYSTALS OF PERTHITE UP TO AN INCH LON G. THEIR 
MATRIX IS ALSO COARSE GRA I NED • CONS ISTIN G ESSENTIALLY OF 
PLAGIOC LASE , BRO WNI SH-GREEN BI OT IT E• OLIVE-GREEN HORNBLENDE• 
AND QUARTZ . CA TACLA S I S AND PARTIAL RECRYSTALLIZATION HAVE 
CONVERTED THE ROCK TO AUGEN GNEISS IN MANY PLACES , BUT THIS 
SPECIMEN COMES FROM A RELATIVELY UNDEFORMED PART OF THE UNIT . 
ON INDEPENDENT STRUC TU RA L AND PETROLOGIC GROUNDS C!N PRESS) THE 
MAP - UN I T HAS BEEN ASSIGNED TO A SUI TE OF PLUTONIC IGNEOUS ROCKS 
THAT ARE YOUNGER TH AN TH E **GRENVILLE SYS TEM** BUT OLDER THAN 
TH E GRENVILLE OROGENY . THIS SU IT E ALSO INCLUDE S MANGERITE AND 
TH E ANORTHOSI TE OF THE MORIN MASS . THE ROUGHLY CON TEMPORANEOUS 
E~P LACEMEN T OF ALL THE LARGE MASSES OF AN ORT HOS ITE AND THEIR 
RELATED ROCKS I N LABRADOR AND IN THE GRENVILLE PROVINCE OF 
QUEBEC DUR IN G TH E EVEN TS OF THE ELSONIAN OROGENY SEEMS LI KELY• 
AND THE AGE DETERMINA TI ON , WHICH IS SOMEWHAT LESS THAN THE 
POSTU LAT ED RANGE OF THE ELSON IAN <122 0-152 0 M.Y.l, IS CONSISTENT 
WITH THIS HI STORY• THE ROCK HAVING INITIALLY CRYSTAL LIZED DURING 
THE ELSONIAN EVENT , BU T SUFFERING SOME LOSS OF ARGON DURING 
TH E LA TER DEFORMATION OF THE GRENV ILLE OROGENY CMEAN 945 M.Y.l 
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ALL OTHER AGE DETERMINATIONS SO FAR AVAILABLE FROM THIS AREA 
(GSC 65 -11 5• 118) GIVE DATES THAT CORRESPOND TO THE LATTE R 
EVENT . 
EVENT . 

GSC 65-118 BIOTITE, K-AR AGE 913 + OR - 30 M.Y. 

(31 0) 

K=7.46 PERCENT, AR40/K40=0.0687• RADIOGENIC AR=95 
PERCENT . 

CONCENTRATE- RELATIVELY CLEAN CONCENTRATE OF 
OL IVE- GREEN BIOTITE. LESS THAN 5 PERCENT OF THE 
FLAKES ARE ALTERED TO CHLORITE ON THE EDGES, AND 
ABOUT 1 PERCENT CONTAIN OPAQUE AND/OR TRANSPA RENT 
INCLUSIONS. MINOR IMPURITIES !LESS THAN 1 
PERCENT) CONSIST OF QUARTZ• FELDSPAR AND A MI NUTE 
TRACE OF HORNBLENDE . 

FROM GRANITE GNEISS 
CORNOR FALLS, MITCHINACAMECUS RIVER, QUEBEC• 47-
08- 30 Nt 75-06-30 W. SAMPLE RMG - 42-33-64• 
CO LLECTED BY c. A· GIOVANELLAt INTERPRETED BY 
H. R. WYNNE-EDWARDS . 

THE ROCK IS A GREY LEUCOCRATIC GRANITE GNEISS FORMIN G 
PART OF MAP -U NIT lA IN THE FORTHCOMING PRELIMINARY MAP OF 
MONT LAURIER-KEMPT LAKE AREA IN THE GRENVILLE PROVINCE. IT 
IS AN EQUIGRANULAR MOSAIC OF QUARTZ AND OLIGOCLASE, WITH 
MINOR MICROCLINE , BROWN BIOTITEt AND GREEN HORNBLENDE . IT S 
K-A R AGE !ON BIOTITE! OF 913 + OR - 30 M.Y. CORRESPONDS TO 
THAT OF ITS METAMORPHISM DURING THE GRENVILLE OROGENY !MEAN 
AGE 945 M. Yol• ALTHOUGH THE ROCK IS INFERRED ON OTHER GRO UNDS 
TO BE MUCH OLDER THAN THIS, FORMING PART OF THE BASEMENT 
COMPLEX ON WHICH THE GRENVILLE SERIES WAS DEPOSITED. 

GSC 65-119 HORNBLENDE• K- AR AGE 1010 + OR - 95 M.Y. 

K=l.45 PERCENT, AR40/K40=0.078lt RADIOGENIC AR=82 
PERCENT. 

CONCENTRATE- CLEAN CONCENTRATE OF UNALTERED• DEEP 
OLIVE-GREEN HORNBLENDE. THE CONCENTRATE CONT AINS 
VERY MINOR IMPURITIES OF FELDSPAR AND PYROXENE. 
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FROM GNE ISS 
THREE MILES NOR TH-N ORTHWEST OF SHINGLE LAKE • 
QUEBEC• 47 -46- 30 N, 75-00-30 W. SAMP LE RMG-15-
16-64• COLLECTED BY C. A. GIOVANELLA , INTERPRETED 
BY H. Ro WYNNE- EDWARDS . 

THE ROCK IS A DARK PYROXENE HORNBLENDE GNEISS FORMING 
PART OF MAP - UNIT 4 I N THE FORTHCOMING PRE ~I M I NARY MAP OF 
MONT LAURIER-KEMPT LAKE AREA . IT CONSISTS OF BOTH CLI NO ­
AND ORTHOPYROXENE• BROWNISH HORNBLENDE • OLIGOCLASE - ANDESINE , 
AND MINOR BIOTITE . THE K-AR AGE OF 1010 +OR - 95 M. Y., 
MEASURED ON METAMORPHIC HORNBLENDE, IS WITHIN THE RANGE OF 
THE GRENVILLE OROGENY BY VIRTUE OF ITS CALCULATED EXPERIMENTAL 
ERROR , BUT THE ROCK IS PROBABLY MUCH OLDER , REPRESENTING (WITH 
SAMPLE GSC 65- 11 8 ABOVE) A BASEMENT ON WHICH THE GRENVI LL E 
SERIES WAS DEPOSITED . THE ROCK MAY CORRELATE WITH ARCHEAN 
VOLCANIC ROCKS WEST OF THE GRENVILLE FRONT NEAR VAL DOR, 
AND IT IS TEMPTING TO POSTULATE THAT ITS SOMEWHAT OLDER AGE 
THAN THAT OF OTHER METAMORPHIC ROCKS IS DUE TO THE RETENTION 
OF SOME ARGON GENERATED BEFORE THE GRENV ILL E OROGENY . 

GSC 65 - 120 BIOT ITE, K- AR AGE 1295 + OR - 45 M.Y. 

(23 Pl 

K=7 .49 PERCENT, AR40/K40=0 .1 087 , RADIOGENIC AR=98 
PERCENT . 

CONCENTRATE- RELATIVELY CLEAN CONCENTRATE OF 
LIGHT GREEN BIOTITE WITH ABOUT 5 PERCEN T CH LORITE 
ALTERATION AROUND THE EDGES OF THE FLAKES. THERE 
IS ABOUT 5 PERCENT ATTACHED QUARTZ-FELDSPAR AND 
ABOUT 2 PERCENT FREE HORNBLENDE . 

FROM GRANITE 
6 MILES WEST OF THE NORTH END OF WHITE GULL LAKE, 
QUEBEC• 55-34 N, 64-34 W. NO GEOLOGICAL MAP . 
SAMP LE TA 64-Tl• COLLECTED AND INTERPRETED BY 
F. c . TAYLOR. 

THIS SAMPLE IS FROM A PINKISH GREY , MEDIUM TO COARSE 
GRAINED, LOCALLY PORPHYRITIC GRANITE CONTAINING DISSEMINATED 
BIOTITE THROUGHOUT. THIS GRANITE LIES IN AN AREA SHOWN BY 
STOCKWELL (1964) TO FORM PART OF THE NAIN PROVINCE . 

OTHER AGE DE TERMINATIONS IN THE AREA CONSIST OF GSC 65-
121 WHICH LIES 35 MILES TO THE NORTHWEST, AND GSC 60-131 
WHICH LIES 25 MILES TO THE SOUTHEAST OF THE PRESENT SAMPLE . 
GSC 65 - 121• AT 1595 M. Y., IS PROBABLY A PRODUCT OF LATE 
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HUDSONIAN OROGENY. 

FORTIER !IN LOWDON, 1961) SUGGESTS THAT GSC 60-131 (1615 
M.Y.l **MIGHT BE LINKED WITH !THAT OFl THE CHURCHILL PROVINCE** 
ALTHOUGH STOCKWELL !1964) SHOWS GSC 60-131 IN THE NAIN PROVINCE. 
DISCREPANCIES IN THE REGION CANNOT BE RESOLVED UNTIL THE AREA 
HAS BEEN MAPPED AND MORE AGE DETERMINATIONS MADE. FOR THE 
PRESENT IT WOULD APPEAR THAT THE NAIN-CHURCHILL PROVINCE 
BOUNDARY LIES BETWEEN GSC 65-120 AND GSC 65-121. 

REFERENCES-

LOWDON, J.A. 
1961 AGE DETERMINATIONS BY THE GEOLOGICAL SURVEY OF 

CANADA. GEOL. SURV. CAN., PAPER 61-17. 

STOCKWELL• C.H. 
1964 AGE DETERMINATIONS AND GEOLOGICAL STUDIES• PART 

II. GEOLOGICAL STUDIES. GEOL. SUR. CAN. PAPER 
64-17• PT. II. 

GSC 65-121 BIOTITE, K-AR AGE 1595 + OR - 55 M.Y. 

123 Pl 

K=7.65 PERCENT, AR40/K40=0.1464, RADIOGENIC AR=98 
PERCENT. 

CONCENTRATE- RELATIVELY CLEAN, UNALTERED OLIVE­
GREEN BIOTITE. HORNBLENDE CONTAMINATION AMOUNTS 
TO ABOUT 5 PERCENT. 

FROM GRANITE 
6 MILES EAST OF LAC TUDOR• QUEBEC• 55-55 N• 65-
15 W. NO GEOLOGICAL MAP. SAMPLE TA 64-Tl6• 
COLLECTED AND INTERPRETED BY F. c. TAYLOR. 

THIS SAMPLE IS FROM A MASSIVE PORPHYRITIC GRANITE THAT LIES 
NEAR THE EASTERN BOUNDARY OF THE CHURCHILL PROVINCE. PINK 
POTASH FELDSPARS UP TO 2 IN. IN LENGTH ARE COMMON. QUARTZ, 
PLAGIOCLASE, BIOTITE• HORNBLENDE, MAGNETITE• APATITE AND 
CHLORITE ARE PRESENT IN ORDER OF DECREASING ABUNDANCE. BIOTITE 
IS BROWN TO OLIVE GREEN AND FREE OF ALTERATION FOR THE MOST 
PART. THE DETERMINED AGE GIVES THE TIME OF INTRUSION AND 
SUGGESTS THAT THIS OCCURRED DURING THE LATE STAGES OF THE 
HUDSONIAN OROGENY. 
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GSC 65-122 BIOT!TE, K-AR AGE 1375 + OR - 45 M.Y. 

114 Dl 

K=7 .5 2 PERCENT,AR40/K40=0.1183t• RADIOGENIC AR=98 
PERCENT. 

CONCENTRATE- RELATIVELY CLEAN CONCENTRATE OF TWO 
VARIETIES OF BIOTITE . ONE VARIETY !ONE THIRD OF 
CONCENTRATEl IS KHAKI• AND THE OTHER !TWO THIRDS) 
IS BROWN . BOTH VARIETIES ARE UNALTERED . THE 
ONLY IMPURITY IS HORNBLENDE (3-5 PERCENT) . 

FROM GRANITE 
25 MILES EAST OF LAC DIHOURSE, QUEBEC• 56-25 N, 
63-40 W. NO GEOLOGICAL MAP . SAMPLE TA64-Tl4t 
COLLECTED AND INTERPRETED BY F. c . TAYLOR. 

THIS SAMPLE IS FROM A LIGHT TO MEDIUM GRFYt MEDIUM 
GRAINED HYPERSTHENE-BEARING GNEISSIC GRANITE THAT LOCALLY 
SHOWS A GREENISH CAST . LAMINAE ARE MODERATELY WELL 
DEVELOPED AND BIOTITE IS CONCENTRATED IN SOME LAMINAE. 
ORTHOCLASE AND PLAGIOCLASE ARE CHIEF LY UNALTERED • THOUGH 
LOCALLY THEY ARE SERICITIZED AND ALONG WITH QUARTZ FORM 90 
PERCENT OF THE ROCK . AS WELL AS HYPERSTHENE, SMALL AMOUNTS 
OF HORNBLENDE, APATITE, AND MAGNETITE ARE PRESENT. 

THE SAMPLE LIES IN THE WESTERN PART OF THE NAIN 
PROVINCE AND THE BIOTITE AGE DATES THE METAMORPHISM AND THE 
OROGENY !ELSONIANl FOR THIS UNMAPPED AREA . THE DATE OF 
1•375 M.Y . IS IN GOOD AGREEMENT WITH GSC 63-175• A HORNBLENDE 
K-AR AGE OF 1•325 M. Y. THIS LATTER AGE IS FROM AN ADAMELL!TE 
30 MILES SOUTH OF THE PRESENT SAMPLE AND IS BELIEVED TO 
REPRESENT THE AGE OF THE ADAMELLITE INTRUSION. 

GSC 65-123 BIOT!TE, K-AR AGE 1750 + OR - 55 M.Y. 

I 2 4 I l 

K=5.88 PERCENT, AR40/K40=0.1689• RADIOGENIC AR=97 
PERCENT• 

CONCENTRATE- CONTAMINATED AND ALTERED BROWN 
BIOTITE WITH CHLORITIZED FLAKE EDGES . THE SAMPLE 
IS CONTAMINATED WITH 15 ~ERCENT HORNBLENDE• AND 
THE TOTAL CHLORITE CONTENT IS 10 PERCENT. 

FROM GRANITE 
8 MILES EAST OF FORD RIVER• QUEBEC• 58-04 Nt 65-
12 W. NO GEOLOGICAL MAP REFERENCE . SAMPLE TA64-
Tll t COLLECTED AND INTERPRETED BY F. Co TAYLOR. 
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THIS SAMP LE IS FROM A MEDIUM TO COARSE GRAINFD • ~ASSIVE 
TO WEAK LY FOL I ATED BI OTITE- HORNBLENDE GRANI TE THA T HAS A 
PALE PINK MA TRI X. IT LIES ABOU T 25 MIL ES WEST -N OR TH WEST OF 
GSC 62-138 (1•220 M. Y.) WH I CH JS CONSIDERED TO LI E I N TH E 
NAJN PROV I NCE . THE PRESENT SAMPLE TIES THE BOUNDARY BETWEEN 
THE NAIN AND CHURCH IL L PROVINCES , AT THI S LATIT UDE , TO TH E 
AREA BE TWCEN GSC 62 - 138 AND THE PRESENT SAMP LE. 

GSC 65-124 BIOTJTE , K- AR AGE 507 + OR - 85 M. Y. 

(35 Gl 

K=0 .7 2 PERCENT , AR40/K40=0 . 0340 • RADIOGEN I C AR=61 
PERCENT . 

CONC ENTR ATE - I MP URE CONC ENTRATE OF BROWN BIOT ITE 
CONS I STI NG OF BIOTI TE 60 PERCENT, PYROXENE 20 
PERCENT, HORNB LENDE 10 PERCEN T AND LESS TH AN 5 
PERCENT QUAR TZ-PL AG I OCLASE CON TAM I NANTS . THE 
HORNBLENDE CONTAINS ABUNDANT OPAQUE I NC LUS I ONS, 
WHILE THE BI OTIT E JS ALMOS T COMPLE TELY ALT ERED 
TO CH LOR ITE. 

FROM GABBRO 
QUE BEC , 61 - 22 N, 74- 35 W. MAP - UNI T 9 , QUEBE C 
DE PT. MI NES MAP P. M. 1279 . SAMP LE FA- 96 - 63 , 
COLLECTED BY J . M. STEVE NSON , I NTERPRE TE D BY W. F. 
FAHRJG . 

THE ROCK JS A COARSE GRA I NED GABBRO FR OM A DIA BASE DYKE . 
THE 507 M. Y. DA TE PR OV IDE S A FI RS T APPROXIMATION TO TH E AGE 
OF THE DYKE INTRUSION BU T JS SOMEWHAT YOUNGER THA N EXPECTED . 
AS THE BI OTITE CONCENTRA TE WAS VERY I MPU RE TH E AGE OB TAINED 
SHOULD BE REGARDED AS A MINI MUM VA LU E. 

GSC 65 - 125 MUSCOVITE, K- AR AGE 442 + OR - 20 M. Y. 

K=1 . 26 PERCENT , AR40/K40 =0 . 0292 , RADIOGEN I C AR=88 
PERCENT . 

CONCENTRATE - THE SAMPL E JS A MI XTURE OF TWO SMAL L 
VERY S I MILAR CONCEN TRATES OF MUSCOV IT E. THE 
FLA KES ARE IR ON - STAINE D AND BLI STERED . TH ERE IS 
ABOUT 10 PERCEN T CH LORJ TE CON TAM INATI ON , AND LESS 
THAN 10 PERCENT QUARTZ , FELDSPAR , BJOTJTE• AND 
OPAQUES . 
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FROM GRANITE . 
PROSPECTION TRENCH, 700 FEET SOUTH OF BEND TO EAST 
IN NORTH PORT DANIEL RIVER • QUEBEC • 48-16-00 N, 
64-59-40 W. QUEBEC DEPT . NAT. RESOURCES MAP 1382• 
SAMP LE WBS - S- 64-55 -PB, COLLECTED AND INTERPRETED 
BY W. B. SKIDMORE, GEOLOGIST OF THE QUEB EC 
DEPARTMENT OF NATURAL RESOURCES . 

THE GRANITE IS WHITE TO PINKISH AND MEDIUM GRAINED• AND 
CONTAINS QUARTZ, FELDSPAR• MUSCOVITE , AND PARTLY CHLORITIZED 
BIOTITE . A THIN SECTION SHOWS A CATACLASTIC GRANITIC TEXTURE. 
FELDSPAR S ARE BENT AND CLOUDED• AND QUARTZ IS HIGHLY STRAINED 
AND RECRYSTALLIZED · MICAS, AMOU NTING TO A FEW PER CENT OF THE 
ROCK • CONSIST OF CHLORITE• MU SCOV ITE, AND HIGHLY ALTERED BIOTITE 
AND ARE BENT AND SHREDDED . THE SAMPLE WAS COLLECTED FROM LOOSE 
BLOCKS OVERLYING A POORLY EXPOSED• APPARENTLY SMA LL• INTRUSION 
CLOSE TO A SMALL SERPENTINITE BODY . THE COUNTRY ROCKS BELONG 
TO THE NORTH PORT DANIEL RIVER COMPLEX OF PRE-MIDDLE ORDOVICIAN 
AGE . SIMILAR SMALL GRAN ITE INTRUSIONS ELSE WHERE IN THE GENERAL 
AREA (SOUTHEAST GASPE PENINSULA> ARE ALWAYS FOUND ASSOCIATED 
WITH OR WITHIN, SERPENTINITE BODIES . THE GRANI TE MAY THEREFORE 
BE ABOUT THE SAME AGE• OR A LITTLE YOUNGER THAN, THE SERPEN­
TINITE S. THE DATE OF 442 + OR - 20 M.Y. I~DICATE S A MIDDLE TO 
LATE ORDOVICIAN AGE, PERHAPS INDICAT IVE OF THE EARLY STAGES OF 
THE TACONIC OROGENY . SUBSEQUE NT EMPLACEMENT OF ONE RODY <WEIR 
TOWNSHIP) IN YOUNGER MIDDLE SILURIAN STRATA MAY HAVE BEEN BY 
SOM E MECHANISM OF **COLD I NTRUSION** • 

REFERENCE-

AYRTON W. G. 
1961 PRELIMINARY REPORT ON CHANDLER-PORT DANIEL AREA• 

BONAVENTURE AND GASPE - SOUTH COUNTIES, QUE. DEPT, 
NAT . RESOURCES, P.R. 447. 

GSC 65-126 WHOLE ROCK • K-AR AGE 295 + OR - 22 M.Y. 

( 2 2 A) 

K=4 . 90 PERCENT, AR40/K40=0.0l87, RADIOGENIC AR=79 
PERCENT. 

CONCENTRATE - CRUSHED WHOLE ROCK. 

FROM DIABASE DRILL CHIPS 
YORK RIVER, EASTERN GASPE, QUEBEC, 48-52-10 N, 64-
42-00 w. SAMP LE POT-22 TRAY 4084, SELfCTED BY 
R.D. STEVENS . INTERPRETED BY R.D. HOWIE, 
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THE SAMPLE OF HAND-PICKED DIABASE CHIPS WAS OBTAINED FROM 
A DEVONIAN SEDIMENTARY SECTION BETWEEN 2t450 FT. AND 2t500 FT. 
IN THE PETROLEUM OIL TRUST NO. 22 WELL. H. W. MCGERR IGLE OF 
THE QUEBEC DEPARTMENT OF MINES LOGGED THE WELL AS FOLLOWS ••• 

L. OR M. DEVONIAN - YORK RIVER - SHA LE AND SANDSTONE 
12-2,750 FT. 

IGNEOUS ROCK (SILL> AT 2•450-2t500 FT. 

LOWER DEVONIAN-GRAND GREVE-LIMESTONE 2 •75 0-3,107 FT. 

THE PENNSYLVANIAN AGE OF THE IGNEOUS ROCK IS COMPATIBLE 
WITH ITS INTERPRETATION AS AN INTRUSIVE BODY IN THE YORK RIVER 
SEQUENCE. SEE ALSO GSC 65-127. 

REFERENCE-

DEBLOIS, R., SIMARD, P.O. AND HOUDE, M. 
1960 DATA ON WELLS DRILLED FOR PETROLEUM AND GAS I N THE 

GASPE PENINSULA. DEPT. MINES. PROVINCE OF QUE. 
REPT. S-53t P.56. 

GSC 65-127 WHOLE ROCK, K-AR AGE 309 + OR - 22 M.Y. 

K=4.60 PERCENT, AR40/K40=0.0196• RADIOGENIC AR=89 
PERCENT. 

CONCENTRATE- CRUSHED WHOLE ROCK. 

FROM DIABASE DRILL CHIPS 
(22 Al YORK RIVER, EASTERN GASPE• QUEBEC• 48-53-49 N, 

64-43-07 W. SAMPLE GVE-2 TRAY 2213, SE LECTED BY 
R.D. STEVENS. INTERPRETED BY R.D. HOWIE. 

THE SAMPLE OF HAND-PICK ED DIA BASE CHIPS WAS OB TAINED FROM 
A DEVONIAN SEDIMENTARY SECTION BETWEEN lt940 FT. AND 2t005 FT. 
OF GASPE OIL VENTURES NO. 2 WELL. H. W. MCGERRIGLE OF TH E 
QUEBEC DEPARTMENT OF MINES LOGGED THE WELL AS FOLLOWS ••• 

L. OR M. DEVONIAN - YORK RIVER - SANDSTONE AND THIN INTERBEDS 

L. DEVONIAN 

OF SILTY SHALE 10-1, 940 FT 

IGNEOUS ROCK (SILL) lt940-2t 005 FT 

- GRANDE GREVE - DARK GREY, HARD, DENSE 
SILICEOUS LIMESTONE 

2,005-2,132 FT 

THE PENNSYLVANIAN AGE OF THE IGNEOUS ROCK IS COMPATIBLE 
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WITH IT S INTE RPRETATION AS AN INTRUSIVE BODY IN THE YORK RIVER 
SEQUENCE . IT I S POSS I BLE THAT THIS ROCK MIGHT BE PAR T OF THE 
SAME S ILL FROM WHICH GSC 65-126 WAS TAKEN I N ANOTHER WE LL. 
AT ANY EVENT , IT IS APPARENT THAT THE IGNEOUS MATERIAL ENCOUN­
TERED IN BOTH WELLS IS OF THE SAME AGE WITHIN THE LIMITS OF THE 
AGE DETERM I NAT I ONS . 

REFERENCE-

DEB LOI S , R. SIMARD • P.P. AND HOUDE , M. 
1960 DA TA ON WE LL S DRILLED FOR PETRO LEUM AND GAS IN THE 

GASPE PENINSULA. DEP T. MI NES, PROVINCE OF QUE . 
REP T. S-5 3 , P.29. 

GSC 65-128 BIOTITE, K-AR AGE 350 + OR - 15 M. Y. 

(22 Al 

K=8 . 00 PERCENT. AR40/K40 =0 . 0225. RADIOGENIC AR =87 
PERCENT . 

CONCENTRATE- RELAT I VE LY CLEAN CONCENTRA TE OF UN ­
ALTERED LIGHT OL I VE- GREEN BIOTITE . THE FLAKES 
CONTAIN LE SS THAN 1 PERCENT ZIRCON INCLUSIONS 
SURROUNDED BY PLEOCHRO I C HA LOS , 5 PERCENT APAT IT E 
AND 5 PERCENT OPAQUES . HORNBLENDE CONTAMINATION 
AMOUNTS TO ABOUT 3 PERCENT . 

FROM GRANITE . 
DIAMOND DRILL HOLE 1600 TO 1650 FT BELOW ADIT 
LEV EL, COPPER MOUNTA I N, QUEBEC , 48-58 N, 65-30 We 
GRANI TE NOT EXPOSED AT SURFACE . QUE . DEPT . MINES 
MAP 1225. SAMPLE MB - U-1 906-164 5, COL LE CTED AND 
INTERPRETED BY w. D. MCCARTNEY . 

THE SAMP LE IS A PINK, MED IU M- GRAINED GRAN IT E WITH RARE 
VEIN LET S OF QUAR TZ WITH CHALCOPYRITE AND MOLYBDENI TE. SOME 
PARTS OF THE DRILL CORE FROM 1600 TO 1650 FEET BELOW THE COPPER 
MOUNTA I N AD I T LEVEL CONTAINED ABOVE AVERAGE AMOUNTS OF FRESH 
BI OTITE AND WERE SE LECTED FOR THIS SAMP LE. BIO TIT E COMPRISES 
ABOUT 5 PERCENT OF THE THI N SECTION . PLAGIOCLASE I S CLOUDY 
(SER I CITI ZEDl AND STRONGLY ZONED, AND OR THOC LASE I S ALSO 
ALTERED . QUARTZ FORMS 1 MM . ANHEDRAL GRAINS IN A GROUNDMASS 
OF O.l MM . GR~IN SIZE 

THIS BUR IE D GRANITE HAS PRODUCED THE SKARN ZONES AND 
PROBAB LY PROVIDED THE SI LIC A AND COPPER , MOLYBDENUM AND NATIVE 
BISMUTH IN THE ORE DEPOS IT. SKARN IS WE LL DEVE LOPED IN TH E CAP 
BON AMI AND GRANDE GREVE CA LCAREOUS BEDS AND LESSER ALTERAT I ON 
IS REPORTED IN THE OVERLYING YORK LAKE CLASTIC BEDS OF LATE 
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LOWER DEVON I AN AGE · 

GSC 65 -1 29 WHO LE ROCK • K-A R AGE 138 + OR - 28 M. Y. 

( 12 El 

K=0 . 53 PE RC ENT, AR40/K40 =0 . 00 84 • RAD I OGEN I C AR=39 
PERC ENT . 

CONCEN TRA TE- CRUSHED WHO LE ROCK . 

FROM DI ABAS E 
DE PUY J ALON CLIFF, NOR TH SHORE OF AN TI COS TI 
I SLAND • QUEBEC , 49- 55 N, 63 -1 5 w. NO GEO LOG I CAL 
MA P RE FERENCE . SAMP LE BF- Ll-64 , CO LL EC TED BY R. 
SANSCHAGRIN , DESCR I BE D BY R. D. STEVENS , INTER­
PRETE D BY T. E. BO LT ON . 

THE RO CK IS A FRESH , FI NE TO MEDIUM GRA I NED DI ABASE 
CONS I ST IN G MA I NLY OF PLAG!OCLASE LATHS (55 PERCEN T ) AND 
SUBOPH! TI C CLI NOPYROXENE ( 40 PERCENT ), WI TH ABOUT 3 PER CENT 
OPAQUE I RON OX I DES AND ABOU T 2 PERCEN T RED - BROWN I DD I NGS I TE 
PSEUDOMORPHS AFT ER ORIG I NA L OLIV I NE. 

THE DIA BASE SAM PLE WAS CO LL EC TED FROM A 55 TO 60 FT. 
WI DE • NEAR VER TICA L DYKE STRI KING NOR TH 50 DE G WES T AND 
IN TRUDING NEAR LY FLAT- LY I NG LI MESTONE S OF THE UPPER OR DOVI CIAN 
VA UR EA L FORMA TI ON ( BO LT ON , 196 1• GSC PAPER 61-26l . THE DYK E 
IS EXPOS ED ON TH E REEF AT LOW TI DE AN D I S THE MOST WESTERL Y 
LOCA TE D OF TH E TWO DESCR I BED BY TWENHOFE L ( 192 7, P. 14 • GSC 
MEM. 154 l. FURT HER STUDY OF THESE DYKES JS SCHEDU LED FOR 
THE 1966 FI ELD SEASON . 



102 

NEW BRUNSW ICK 

GSC 65-130 MUSCOVITE• K-AR AGE 370 + OR - 15 M. Y. 

(21 J) 

K=S.54 PERCENT, AR40/K40 =0 . 0239 • RAD I OGENIC AR=95 
PERCENT. 

CONCENTRATE- FAIRLY CLEAN• COARSE GRA I NED 
MUSCOV ITE. SOME FLAKES ARE STAINED WITH IRON 
OXIDES• AND MOST ARE BLI STERED . MINOR IMPURITIES 
CONSIST OF QUARTZ AND FELDSPAR (TOTAL LESS THAN 
10 PERCENTl. 

FROM QUAR TZ- MUSCOV ITE-FL UOR ITE-WOLFRAM VEIN . 
WASTE DUMP OF BURNT HILL TUNGSTEN MINE , 1 /2 MI LE 
SOU THEA ST OF JUNCTION OF MA I N SOUTHWEST MIRAMICHI 
RIVER AND BURN T HILL BROOK • NEW BRUNSW I CK . 46-
34-10 N, 66-48-36 W. SAMP LE 64-PK-4-l• COLLECTED 
AND INTERPRET ED BY R. R. POTTER. 

THI S I S A MED IU M-GR AIN ED • MI NERALIZED QUAR TZ VEIN FROM THE 
BURNT HILL TUNG STEN MI NE . IT IS TYPICA L OF THE EAR LY MI NERAL ­
IZED VEINS AT THI S LOCA LITY WHICH ARE COM POSED OF 50 TO 80 
PERCENT QUARTZ, 20 TO 30 PERCEN T MUSCOV ITE, AND SMA LL AMOUN TS 
OF FLUORITE, TOPAZ, WO LFR AM ITE, CHLORITE, MO LYBDEN ITE, AND 
PYRITE. THE SE VEINS ARE COMMONLY SMA LL AND RARELY EXCEED ONE 
INCH IN WID TH. I N THI N SECT ION , I RREGULAR GRA IN S OF QUARTZ , UP 
TO 5 MM. IN DIAMETER OCCUR WIT H UNORIENTED LATH S OF MUSCOVI TE. 
THE QUAR TZ IS COMMONLY BROKEN AND STRA I NED WITH **F I SH SCALE** 
EXTINCTION. A FEW LARGE• BENT PLATES OF MUSCOV IT E, UP TO 
3 MM . IN DIA ME TER, HAVE BEEN NOTED. HOWEVER MOS T OF THIS 
MINER AL OCCURS AS SMA LL AGGREGATES WITH TINY GRAINS OF QUARTZ . 
DUSTY INC LUSIONS AND FL UOR IT E ARE COMMON ALONG THE BASAL <OOll 
CLEAVAGE. SMALL ANHEDRAL CRYS TALS OF TOPAZ • SUBHEDRAL WOLFRAM ­
ITE• AND MO LYBDENITE HAVE BEEN NOTED . THE MARGINS OF THESE 
VEINS ARE SHARP AND WELL- DEF INE D. PORPHYROBLASTS AND PRIMARY 
BEDDING WITHIN TH E ENCLOSING ORDOVIC I AN ARGIL LITES (P 00LE•l963l 
ARE TRUNCATED AT TH E VEIN WA LL S. 

THIS MUSCOVITE WAS DATED I N ORDER TO DE TERMINE , IF 
POSSIBLE• THE TIME DIFFE RENCE BETWEEN BATHOLIT HIC INTRUSION 
AND VEIN EMPLACEMENT. AS FIELD RE LAT I ONSHIPS INDICATE THAT 
THE COMPLEX SYSTEM OF GREISEN AND PEGMATITIC OUARTZ- WOLFRAM I TE ­
BERYL-MO LYBDENITE VE IN S REPRESEN T THE YOUNGEST I NTRUS I VE EVENT 
IN THI S I MMED IATE AREA • AN AGE FR OM ONE OF THESE MAY ALSO 
BE USEFUL IN INT ERPRE TI NG SOME OF THE ANOMALOUSLY YOUNG DA TES 
OBTAINED NEARBY ~GSC 61-136• 19 2) . 

ACCORDING TO THE TI ME SCALE OF KULP (1 961) , THI S MINERA L­
IZED VEIN I S AT LEA ST MIDDLE DEVON I AN IN AGE , AND IS IN GOOD 
AGREEMENT WITH THE 380 M.Y. TO 398 M.Y. DATES ON DEVONIAN 
GRANITES ELSEWHERE IN THE PR OVINCE <TU PPER AND HAR T, 196ll . 
THE ONLY DA TE ON A **TYPICAL** DEVONIAN BATHO LI TH I N THE 
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VICINITY OF BURN T HILL ( POOLE, 1963) HAS YIELDED A MINIMUM AGE 
OF 339 M. Y. (GSC 61-1 92) , AND I S NOT COMPATIBLE WITH THE DE TER ­
MI NAT I ON ON THE MINERAL IZ ED VEIN . A 392 M. Y. DATE (GSC 62-15 7) 
WAS OB TAI NED FR OM THE GRE I SENIZED CON TAC T OF A MINER~LIZED 
QUARTZ VEIN CU TTI NG S I MIL AR • RU T YOUNGER (ON THE BAS I S OF FIF LD 
RE LATJ ONSH I PSl QUARTZ MONZON IT E, AND JS CL OSE TO THE EXPECTED 
VA LUE. 

THE RE LAT I VE AGE OF THI S QUARTZ- MUSCOV IT E VEIN AN D THE 
QUAR TZ MONZONITE HAS NOT BEEN CLAR IFIE D. THE 339 M. Y. DATE 
MAY BE PARTLY EXPLAINED BY ARGON LOSS DUE TO THE EMPLACEMEN T 
OF KNOWN YOUNGER STOCKS AND YOUNGER MINERALIZED VEINS . AGE 
DETERMINA TI ONS ON GREISEN DYKES AND OTHER ** TYP I CAL LY DEV ON I AN** 
QUARTZ MONZON!TES OF THIS AREA ARE RECOMMENDED . 
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NOVA SCOTIA 

GSC 65-131 WHO LE ROCK• K- AR AGE 280 + OR - 34 M.Y. 

(21 Hl 

K=2.85 PERCtNTt AR40/K40=0 . 0177t RAD I OGENIC AR=82 
PERCENT. 

CONCENTRATE- CRUSHED WHOLE ROCK . 

FROM PHY LLIT E 
ON FOWLER BROOK, NEAR PARRSBORO SHORE, 3 ,50 0 
FT. UPSTREAM FROM HIGHWAY 9t NOVA SCOTIA • 45-23-25 
N• 64-41-45 W. MAP-UNIT Ft GSC MAP 910A . SAMPLE 
KA62 - 84t COLLECTED BY D. G. KELLEY . NO INTER­
PRETATION AVAILABLE. 

GSC 65-132 PHLOGOPITEt K-AR AGE 366 + OR - 16 M.Y. 

( 21 Al 

K=7 . 08 PERCENT• AR40/K40=0 . 0237• RADIOGENIC AR=88 
PERCENT . 

CONCENTRATE - CLEAN • BLEACHED REDDISH BROWN PHLOGO­
PITE WITH LESS THAN 2 PERCENT HORNBLENDE IMPURITY. 

FROM NORITE 
SOUTHWEST OF LIVERPOOL BAY • NOVA SCOTIA • 44-02 N• 
64-41 W. MAP-UNIT 4t GSC MAP 439A (LIVERPOOL• 
EAST HALF). SAMPLE E-8• COL LE CTED AND DESCRIBED 
BY W. A. ROBERTSON, INTERPRETED BY R. D. STEVENS . 

THE ROCK IS A COARSE-GRAINED PHLOGOPITE-OLIVINE NORITE 
CONTAINING LARGE POIKILITIC CRYSTALS OF HYPERSTHENE t PHLOGOPITE 
AND HORNBLENDE, AND ALTERED OLIVINE . THE OUTCROP OF THIS ROCK 
FORMS THE PROMINENT HEADLAND OF BLACK POINT ON THE SOUTH SHORE 
OF LIVERP OO L BAY . 

THE RE LAT IONSHIP OF THIS MASS WITH ADJACENT ROCKS IS 
OBSCURED BY SHINGLE AND SOIL, BUT IT WAS MAPP ED AS TRI ASS IC (Q) 

**BIOTITE GABBRO** ( MA P-UNIT 4) IN GSC MAP 439A AND THUS, 
PRESUMABLY• CORRELATED WITH THE SHELBURNE DYKE • WHICH IS NOW 
KNOWN TO BE OF UPPER - TRIASSIC AGE (194 +OR - 32 M.Y., 
LAROCHELLE AND WANLESS• 1966, ON THE PALAEOM AGNE TISM OF A 
TRIASSIC DIA BASE DYKE • NOVA SCOTIA• JOUR. GEOPHYS . RESEARCH • 
IN PRESS) . THE MIDDLE - TO UPPER- DEVONIAN AGE NOW DE TER MINED 
ON THE BLACK POINT BODY INVALIDATES THIS CORRELATION AND 
INDICATE S THAT THE BLACK POINT GASBRO CONSIDERABLY PRE - DATES 
THE SHELBURNE DYKE, AND IS IN FACT OF COMPARABLE AGE TO THE 
DEVONIAN GRANITIES OF NOVA SCO TI A AND NEWFOUNDLAND. 
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PRINCE EDWARD ISLAND 

GSC 65-133 BIOTITE , K-AR AGE 387 + OR - 12 M. Y. 

( 11 Ll 

K=7 .40 PERCENT , AR40/K40=0 . 0252• RADIOGENIC AR=84 
PERCENT. 

CONCENTRATE - RELATIVELY CLEAN CONCENTRATE OF 
GREENISH-BROWN MICA CONTAINING LESS THAN 1 PE RCENT 
OF COLOURLESS I NCLUS I ONS . A FEW FLAKES ARE 
ALTERED TO CHLORITE ON THE EDGES . MINOR 
IMPURITIES CONSIST OF QUARTZ , FELDSPAR AND RARE 
HORNBLENDE . TOTAL CH LORITE CONTENT LESS THAN 1 
PERCENT . 

FROM GRANITE 
PRINCE EDWARD ISLAND, 46- 09 N, 62 - 38 W. NO 
GEOLOGICAL MAP REFERENCE AVAILABLE . SAMPLE PC61-
64, COLLECTED AND INTERPRET ED BY v. K. PREST . 

THE SAMPLE WAS FROM A PORPHYRITIC GRANITE BOULDER FOUND 
AT THE SURFACE IN NEWLY CLEARED BUSHLAND NEAR MONTAGUE IN 
EASTERN P.E.I. THE AGE OF 387 +OR - 12 M. Y. LIE S IN THE 
RANGE OF DATED GRANITES FROM BOTH CAPE BRETON AND NEW BRUNSWICK 

SEE GSC 65-135 FOR FURTHER DISCUSS ION. 

GSC 65-134 BIOTITE , K-AR AGE 500 + OR - 20 ~ . Y . 

( 11 Ll 

K=7 . 26 PERCENT, AR40/K40=0.0335 , RADIOGENIC AR=88 
PERCENT. 

CONCENTRATE - SLIGHTLY ALTERED REDDISH - BROWN 
BIOTITE WITH PLEOCHROIC HALOS, SOME OF WH I CH ARE 
ASSOCIATED WITH COLOURLESS INCLUSIONS . OPAQUE 
BLEB INCLU S IONS ARE ALSO PRESEN T, AND THERE IS 
ABOUT 2 PERCENT CHLORITIC ALTERA TI ON ON FLAKE 
EDGES . ABOUT 5 PER CEN T OF THE FLAKES ARE 
BLEACHED . IMPURITIES CONSIST OF MUSCOV IT E (2 
PERCENT) AND HORNBLENDE (2 PERCENT) . 

FROM GNEISS 
SOUTHEAST OF STREAM AT BURLINGTON, PRINCE EDWARD 
ISLAND• 46-29 N• 63-36-30 W. NO GEOLOG ICAL MAP 
RE FERENCE. SAMPLE PC30/64• COLLECTED AND INTE R­
PRETED BY V. K. PRE ST . 
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THE SAMPLE WAS TAKEN FROM A BOULDER OF BIOTITE **GRANITE** 
GNEISS FOUND IN A ROAD CUT IN SANDY TILL NEAR PARKS CORNER IN 
NORTH CENTRAL P. E. I . THE DATE OBTAINED ALMOST PRECLUDES A 
PRECAMBRIAN SOURCE AREA . IT IS SOMEWHA T OLDER THAN ANY 
PRESENTLY DA TED BIOTITE GNEISS FROM NEW BRUNSWICK BUT MAY 
NEVERTHELESS REPRESENT THE GROUP OF OLDER **GNEISSES** 
INTRUDED BY YOUNGER **GRANITES** THAT RANGE FROM 40 0 TO 500 
M. Y. GNEISSIC ROCKS OF ABOUT 500 M. Y. ARE KNOWN FROM CAPE 
BRETON ISLAND . THU S EITHER AN EAST OR WEST FLOWING GLACIER 
MAY HAVE IMPLANTED THIS BOULDER ON THE NORTH - CENTRAL PART OF 
P. E. I . 

GSC 65-135 BIOTITE, K-AR AGE 1125 + OR - 40 M. Y. 

( 11 L) 

K=6 . 93 PERCENT, AR40/K40 =0 . 090lt RADIOGENIC AR=95 
PERCENT . 

CONCENTRATE - SLIGHTLY ALTERED KHAK I BIOTITE . A 
FEW FLAKES ARE ALTERED TO CHLORITE ON THE EDGES 
AND SOME ARE SLIGHTLY BL ISTERED . HORNBLENDE 
CONTAMINATION AMOUNTS TO 3 PERCENT AND CHLORITE 5 
PERCENT . 

FROM GRANITE 
RUST!CO W/2, NORTH OF MAYFIELD CORNER , PRINCE 
EDWARD ISLAND, 46-27 N, 63-23 w. NO GEOLOGICAL 
MAP REFERENCE . SAMPLE PC99/641 COLLECTED BY G. H. 
CROWL FOR V. K. PREST, INTERPRETE D BY V. K. PREST · 

THE ROCK IS A MEDIUM - GRAINED• PORPHYRITIC GRANITE 
CONSISTING OF FRESH MICROCLINE, SLIGHTLY ALTERED SODIC 
PLAGIOCLASEt ABUNDANT BROWN BIOTITEt AND ACCESSORY ILMENITE . 
THE SAMPLE WAS TAKEN FR OM A SMALL BOULDER FOUND PROTRUDING 
FROM THE TILL NEAR MAYFIE LD IN THE RUSTICO AREA OF NORTH­
CENTRAL P . E. I . SINCE THE AGE OBTAINED IS 1125 + OR - 40 M.Y . , 
THE ROCK IS ASSUREDLY FROM THE PRECAMBRIAN AND PRESUMABLY 
WAS DEPOSITED FROM LABRADOREAN ICE THAT FIRST INVADED NEW 
BRUNSWICK FROM THE NOR TH AND LATER WAS CARRIE D EASTWARD BY 
THE NEW BRUNSWICK I CE-C AP . 

GSC 65 - 133,1341 AND 135 ARE ALL SAMP LE S OF GLACIAL 
ERRATICS FROM PRINCE EDWARD I SLAND WHICH WERE SUB~ ITTE D FOR 
AGE - DATING IN AN ATTEMPT TO I DEN TIFY THE IR PROBAB LE SOURCE 
AREASt AND THUS HELP ESTABLISH THE PRO VENANCE OF THE GLACIERS 
THAT TRAVERSED THE I SLAND . THOUGH THE CONCEPT OF AN ACAD IAN 
ICE - LOBE , MOVING SOU THWARD ACROSS THE GULF OF ST . LAWRENCE• 
HAS LONG BEEN ACCEPTED THER E IS AC TU ALLY NO EVIDENCE ON THE 
ISLAND OF SUCH AN EVEN T. GLACIAL ERRATICS ARE COMMON IN TH E 
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WESTERMOST PART OF THE ISLAN D, THE SE HAVE BEEN AT TRI BUTED 
TO EASTWARD MOV I NG GLACIERS FROM NEW BRUNSWICK . IT I S 
POSSIBLE THAT TH E EASTERN END OF THE ISLAND WAS OVERRIDDE N 
BY GLAC IE RS FROM CA PE BRE TON ISLAND • AND ALSO THAT THE 
SOUTHERN COAS T MAY HAVE BEEN SUBJEC TED TO NOR THWARD- MOVIN G 
ICE FROM THE COBEOUID MOUNTA I NS OF NORTHERN NOVA SCO TI A. IT 
WAS WITH THI S CONTROVERSIAL PROBLEM I N MI ND THAT THESE 
SAMP LE S OF BOULDERS WER E SUBMITTED FOR K- AR DATING , 

IT IS CLEAR FROM TH E DA TE S OB TAINED THAT THE PROBLEM OF 
SOURCE AREA I S FAR FROM SOLVED • BUT AT LE AST SOME FACTUAL DATA 
ARE NOW ON HA ND . IT IS HOPED THAT CAREFUL SELECT I ON OF A FEW 
PERTINENT BOU LDE R ERRATICS WILL SERVE TO FIRM UP THE CURRENT 
HYPOTHE S I S AS TO THE DIRECT ION OF GLA CIER FLOW ON PRINCE 
EDWARD ISLAND. 



108 

NEWFOUNDLAND 

GSC 65-136 BIO TITE, K-AR AGE 342 + OR - 20 M. Y. 

(1 Ml 

K=6 . 10 PER CENT , AR40/K40=0.0220, RADIOGENIC AR=64 
PERCENT . 

CONCENTRATE- THE CONCENTRATE CONTA I NS TWO TYPES OF 
BIOTITE . ONE (80 PERCENT ) IS LIGHT REDDISH - BROWN 
AND CONTAINS NO I NCLUSIONS . IT IS SLIGHTLY 
ALTERED TO CHLORITE ON THE FLAKE EDGES . THF OTHER 
(5 PERCENT) IS DARK REDDISH-PROWN AND CONTAINS 
OPAQUE I NC LU SIONS . IT IS ALT ERED TO CHLOR IT E ON 
THE FLAKE EDGES. AN INTERMEDIATE TYPF OF ~ICA (10 
PERCENT) HAS THE PROPERTIES OF BOTH Types AND I S 
ALSO BLISTERED. THE CONCENTRATE IS CONTA~INATED 
WITH MINOR AMOUNTS OF HORNBLENDE, QUARTZ , FELDSPAR• 
AND **PYROXENE** • TOTAL CHLORITE CON TE NT IS 1- 2 
PERCENT . 

FROM GRANODIORITE 
5 . 5 MILES WEST OF BELLEORAM, NEWFOUNDLAND • 47- 32 
N, 55-32 W. MAP -U NIT 19• GSC MAP 8-1965 0 SAMPLE 
AA-11-236-13• COLLECTED AND INTERPRETED BY F. Do 
ANDERSON . 

THE SAMPLE JS FROM AN EQUIANGULAR, PINK, FINE TO MEDIUM 
GRAINED GRANODIORITE CONSISTING OF QUARTZ, K-FELDSPAR• ALBITE• 
HORNBLENDE• AND MINOR CHLORITE• MAGNETITE AND EPIDOTE . THE 
GRANODIORITE INTRUDES A CONGLOMERATE THAT HAS BEEN DA TED AS 
LATE UPPER DEVONIAN FROM PLANT REMA INS IN CONTAINED SANDSTONE 
LENSE S. 

THI S GRANODIORITE WAS PREVIOUSLY SAMPLED AND GAVE AN 
ANOMALOUSLY HIGH AGE OF 400 +OR - 20 M.Y . (GSC 63 -1 60) . 
HOWEVER, THE BIOTITE OF THE CONCENTRATE USED HAD SUF FERED 
CONSIDERABLE ALTERATION TO CHLORITE RESULTING IN A LOW 
POTASSIUM CONTENT OF 5 o2l PERCENT. THE GRANOOIOR!T~ WAS 
RESAMPLED AND THE PRESENT REPORTED AGE OF 342 +OR - 20 M. Y. 
IS IN AGREEMENT WITH THE PALAEONTOLOGICAL EV I DENCE , I NDICATING 
A LATE DEVONIAN OR EARLY CARBONIFEROUS AGE FOR THE I NTRUSION . 

GSC 65-137 BIOTITE, K- AR AGE 355 + OR - 16 M . Y~ 

K=7 . 75 PERCENT, AR40/K40 =0 . 0229 , RAD I OGENIC AR =83 
PERCENT. 

CONCENTRATE- RELATIVELY CLEAN CONCENTRATE OF 
UNALTERED OLIVE- GREEN TO GREEN BIOTITE . MOST OF 
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THE FLAKES ARE BLISTERED AND ABOUT 1 PFRC FNT 
CON TAIN OPAQUE INCL US IONS . THE SAMPLE I S SLI GH TLY 
CON TAMINA TED WITH ABOU T 3 PERCEN T HORNBLENDE AND 
1-2 PERCENT CHLORITE AS SEPARA TE GRA I NS . 

FROM BIOT IT E- GARN ET GNEISS . 
NORTHWEST END OF RO TT BA Y• BAY DE ESPO IR, NEWFOUND­
LAN D, 47-48 -4 0 N, 55 - 54 - 15 W. MAP - UNIT 7 , GSC 
MAP 8-1 965 . SAMPLE AA 5- 19 1- 2 • COLLECTED AND 
I NTERPRETED BY F. D. AN DE RSON . 

THE ROCK IS A MEDIUM TO COARSE GRA I NED BI OTITE - GARNFT 
GNE I SS CONSISTING MAINLY OF QUAR TZ AND BI OTITEt WITH MI NOR K 
AND NA FEL DS PAR AND GARNE T. IT I S FR OM THE THERMALLY ~ETA­

MOR PHOSED ROCKS OF THE BAIE DE ~SPOIR GRO UP. THE NORTHER N PART 
OF THE BATE DE ESPOIR GROUP WAS I NTRUDED AND ME TAMOR PH OS ED BY 
GRAN ITE. THE GRANITE I S PA RT OF A NORTH EAS TE RLY TRENDING BE LT 
OF GRANITE THAT CUTS ACROSS CENTRAL NEW FOUND LAND . TH E I SOTO PI C 
AGE OF 355 + OR - 16 M. Y. I ~D ICATES METAMORPHISM AND I NTRUSION 
DUR I NG THE ACADIAN OROGENY ( DEVON I AN ) AND I S I N GENERAL AGREE ­
MENT WITH OTHER ISOT OPIC DATES REPORTED A L O~G TH IS RE LT. 

REFERENCES-

JENNESS S . E. 
196 3 TERRA NOVA AND BONAV I STA MA P-AREA S , NEWFO UNDL AND . 

GEOL . SURV . CAN ., MEM 327 

WILLIA MS H. 
1964 NO TES ON THE OROGEN IC HIST OR Y AN D ISOTOPIC AGE S 

I N BO TW OO D MAP - AREA , NORTHEASTERN NEWFOUND LAND , 
IN AGE DETERMINATI ONS AND GEO LOG I CA L STUDI ES . 
GEO L. SURV . CAN ., PAPER 64-1 7 (PA RT Ill • 

GSC 65- 138 BIO TIT E, K- AR AGE 350 + OR - 16 M. Y. 

(11 Ol 

K=7 . 04 PERCEN T, AR40/K40 =0 . 0225 , RAD I OGENIC AR=90 
PERCENT . 

CONCE NTRA TE- RELATIVELY CLEAN OLI VE - GR EE N BIOTITE . 
MI NOR I MPURITIES CONSIS T OF 1 PERCENT QUAR TZ­
FE LDSPAR AND 5 PERCENT HORNBLENDE . SOME FL AKES 
ARE ALTERED TO CH LOR ITE ON TH E EDGES AND SOME 
ARE BLI STE RED. TOTAL CH LOR ITE CONTENT IS 5 
PERCEN T. 

FROM GRAN ODIORITE 
0 .1 3 MILES SOUTHWES T OF THE NORTHEA ST TIP OF 
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SMOCKY ISLAND, NEWFOUNDLAND , 47-39-30 N, 58-00- 07 
W. NO PUBLISHED GEOLOGICAL MAP . SAMP LE GJ - 59-64• 
COLLECTED AND INTERPRETED BY J . w. GILL IS. 

THE GRANODIORITE IS GREY AND PORPHYRITIC . PLAGIOCLASE 
CONS TIT UTES ABOUT 45 PERCENT OF THE ROCK , QUARTZ 30 PERCENT, 
BIOTITE 20 PERCENT , AND OPAQUE MINE RALS 5 PERCENT . 

SEE GSC 65-141 FOR GEOLOGICAL INTERP RETA TION OF THE AGE . 

GSC 65 - 139 BIOTITE , K- AR AGE 350 + OR - 16 M. Y. 

(11 0) 

K=7 . 30 PERCENT, AR40/K40=0 . 0225 • RADIOGENIC AR=93 
PERCENT . 

CONCENTRATE- A RELATIVELY CLEAN , ALMOST UNALTERED 
CONCEN TRA TE OF DARK BROWN BI OTITE. ABOUT 5 
PERCENT OF THE FLAKES CONTAIN OPAQUE INCL US ION S 
WH ICH ARE SURROUNDED BY DARK PATCHES . APOUT 1 
PERCENT OF THE FLAKES ARE ALMOST COMPLETELY BLACK · 
CHLORITE AS SEPARA TE GRAINS CONSTITUTES ABOUT 1 
PERCENT OF THE SAMP LE, AND MINOR I MPUR ITIES 
CONSIST OF QUARTZ, FELDSPAR, AND HORNBLENDE . 

FROM GRANOD IORITE . 
o. a MILES SOUTHEAST OF THE HEAD OF LITTLE GARIA 
BAY , NEWFOUNDLAND, 47 - 39- 07 N, 58 - 34- 45 W. NO 
PUBL I SHED GEOLOGICAL MAP . SAMP LE GJ-216-64• 
COLLECTED AND INT ERPRE TE D BY J . W. GILLIS . 

THE GRANODIORITE I S LIGHT GREY AND MASSIVE . QUARTZ MAKES 
UP ABOUT 45 PERCENT OF THE ROCK , PLAGIOCLASE 37 PERCENT • 
MICROCL I NE 15 PERCENT, AND BI OTI TE 3 PERCENT . 

FOR DESCRIPTION AND INTER PRETA TION SEE GSC 65 - 141 . 

GSC 65-140 BIOTITE, K- AR AGE 346 + OR - 20 M. Y. 

K=6 . 07 PERCENT, AR40/K40=0 . 0222 • RADIOGENIC AR=86 
PERCEN T. 

CONCENTRATE- RELATIVE LY CLEAN CONCENTRATE OF DARK 
BROWN BIOTITE CON TAINING OPAQUE INCLUSIONS. THESE 
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INCLU S IONS ARE SURROUNDED BY DARKER BROWN AREAS 
AND SOME FLAKES ARE ALMOST BLACK WITH SUCH AREAS. 
ABOUT 5 PERCENT OF THE FLAKES SHOW ALTERATION TO 
CHLORITE ON THEIR EDGES. MINOR IMPUR ITIE S CO NS IST 
OF HORNBLENDE (2 PERCENT) AND A TRAC E OF QUARTZ ­
FELDSPAR. TOTAL CHLORITE CONTENT 5 PERCENT. 

FROM QUARTZ MONZONITE 
LA POILE RIVER, 3.0 MILES SOU TH OF TH E MOUTH OF 
MORG KEEPINGS BROOK, NEWFOUND LAND, 47-54-34 N, 58-
12-17 W. MAP -UNIT 14• GSC MAP 1036A (J. R. 
COOPERl. SAMPLE GJ-623-64• COLLECTED AND INTER­
PRETED BY J. W. GILLIS. 

FOR DESCRIPTION AND INTERPRET ATION SEE GSC 65-141. 

GSC 65-141 MUSCOVITE• K-AR AGE 344 + OR - 15 M.Y. 

(11 0) 

K=8.66 PERCENT, AR40/K40=0.022lo RADIOGENIC AR=92 
PERCENT. 

CONCENTRATE- RELATIVELY CLEAN CONCENTRATE OF 
MUSCOVITE. ABOUT 50 PERCENT OF THE FLAKES HAVE A 
SLIGHT BROWN STAIN AND AROUT 5 PERCENT HAVE 
ATTACHED QUARTZ FELDSPAR GRAINS. THE SAMPLE I S 
CONTAMINATED WITH ABOUT 5 PERCENT FREE QUARTZ­
FELDSPAR. 

FROM GRANITE 
LA POILE RIVER, 3.0 MILES SOUTH OF MOUTH OF MORG 
KEEPINGS BROOK, NEWFOUNDLAND, 47-54-34 N, 58-1 2-
17 W. MAP-UNIT 14• GSC MAP 1036A (J. R. COOPE Rl. 
SAMPLE GJ-623-64, COLLECTED AND INT ERPRE TE D BY J . 
W. GILLIS. 

THE QUARTZ MONZONITE (GSC 65-140 AND 14ll IS GREY AND 
MASSIVE. QUARTZ CONSTITUTES ABOUT 63 PERCENT OF TH E ROCK, 
PLAGIOCLASE 20 PERCENT, MICROCLINE 10 PERCENT, MUSCOVITE 4 
PERCENT, BIOTITE 2 PERCENT, AND GARNET 1 PERCENT. 

ONE OF THE GRANODIORITES (GSC 65-139) AND THE QUAR TZ 
MONZONITE (GSC 65-140 AND 141) CUT THE LOWER TO MIDDLE 
DEVONIAN BAY DU NORD GROUP (COOPER, 1954, GILLIS, 1965). 
GRANODIORITES S IMILAR TO THE OTHER GRANODIOR!TE (GSC 65-138) 
CUT THE DEVONIAN AND/OR EARLIER LA POILE GROUP. THE 350 
(GSC 65-139), 346 (GSC 65-140), 344 (GSC 65-141), AND 350 
(GSC 65-138) Mo Y. DA TES ARE YOUNGER THAN A 415 M.Y. DATE (G5C 
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61-202) ON MUSCOVITE FR OM A PEGMATITIC LAY ER IN SCHISTOSE 
QUARTZITE AND AMPHIBOLITE NEAR PORT AUX BASQUES • AND ARE 
YOUNGER THAN A 400 M. Y. DATE ! GSC63 -16 2l ON MUSCOV ITE FROM 
A PEGMATITE INTER BANDED WITH SCHISTS AND GNEISSES NEAR ROSE 
BLANCHE . ACCORD I NG TO KULPS TIME SCALE !1961) THE 350, 346 t 
344, AND 350 M. Y. DATES INDICATE A LATE DEVONIAN OR EARLY 
MISSISSIPPIAN AGE • AND SUGGEST THAT THE SE ROCKS WERE AFFECTED 
BY THE ACADIAN OROGENY . TH E 415 AND 400 M. Y. DATES INDICATE 
A LATE SILURIAN OR EARLY DEVONIAN AGE . THESE 415 AND 400 M. Y. 
DATES TOGETHER WITH OTHER I SO TOPIC AGES IN THE 415-484 M. Y. 
RANGE SUGGEST A PERIOD OR PERIODS OF PRE - DEVON IAN, PALEOZOIC 
INTRUSIONS I N A BROAD BELT THAT EX TENDS FROM CAPE RAY 
NORTHEASTWARD TO NOTRE DAME BAY <GSC 63 -1 67) . 

REFERE NCES-

COOPERt J.R. 
1954 LA POILE-CINQ CERF MAP - AREA , NEWFOUNDLAND , GEOL . 

SURV . CAN . MEM . 276. 

GILLIS, J.W. 
1965 PORT AUX BASQUES MAP-AREA • IN JENNESS , S oE•• 

COMPILER• REPORT OF ACTIVITIES, FIEL D, 1964, GEO L. 
SURV . CAN ., PAPER 65-1• PP . 133-135 . 

GSC 65 -1 42 BIOTITE , K- AR AGE 342 + OR - 16 M. Y. 

!2 Dl 

K=6 . 92 PERCENT, AR40/K40=0 . 0220 , RAD I OGEN I C AR=86 
PERCENT . 

CONCENTRATE - RELATIVELY CLEAN CONCEN TRAT E OF 
BIOT ITE. THE RE ARE TWO VARIETIES OF BIOTITE • ONE 
OLIVE-GREEN ! 85 PERCENT) , AND THE OTHER REDDISH 
BROWN (15 PERCEN Tl . TH E OLIVE - GREEN VARIETY 
APPEARS TO BE UNALTERED ALTHOUGH ABOUT 5 PERCENT 
OF THE GRAINS ARE BLISTERED. THE REDD I SH - PROWN 
MATERIAL IS AL TERED TO CH LOR IT E AROUND THE EDGES 
OF THE FLAKE S . TOTAL CH LORITE CONTENT IS 10 
PERCENT. 

FROM GRANITE 
NOR THWEST SHORE OF BRAZI L POND, NEWFOUND LAND • 48-
03-45 N, 55 - 58 - 30 W. MAP - UN IT GR, GSC MAP 1043A 
!D. M. BA I RD) . SAMP LE AA . A. 29 . l• COLLEC TE D AND 
INTERPRETED BY F. D. ANDERSON . 

THE ROCK I S A GREYt MED I UM TO COARSE GRAINED GRANI TE 
CONSISTING MAINLY OF QUARTZ • MICROCL I NE • PERTHITE, ORTHOC LA SE • 
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SODIC PLAGIOCLASE AND BIOTITE. IT IS PART OF THE GRANITIC 
BELT THAT EXTENDS NORTHEASTERLY ACROSS NEWFOUNDLAND. THE 
ISOTOPIC AGE OF 342 + OR - 16 M.Y. SUGGESTS A LATE DEVONIAN 
OR EARLY CARBONIFEROUS AGE FOR THE GRANITE WHICH WAS 
POSSIBLY INTRUDED DUR I NG A LATE PHASE OF THE ACADIAN OROGENY. 

GSC 65-143 HORNBLENDE, K-AR AGE 264 + OR - 52 M.Y. 

( 2 D l 

K=0.53 PERCENT, AR40/K40=0.0166• RADIOGENIC AR=44 
PERCENT. 

CONCENTRATE- IMPURE CONCENTRATE OF GREENISH-B ROWN 
HORNBLENDE. THE HORNBLENDE IS RELATIVELY UN­
ALTERED, BUT THE CONCENTRATE CONTAINS ABOUT 15 
PERCENT FREE CHLORITE, 10 PERCENT OPAQUES 
!PROBABLY PYRITE OR CHALCOPYRI TEl, 5 PERCENT 
MUSCOVITE AND 5 PERCENT QUARTZ -FEL DSPAR . 

FROM GRANODIORITE 
NEAR MOUTH OF NORTHWEST GANDER RIVER, ALONG 
BOWATER PRIVATE ROAD, NEWFOUNDLAND• 48-51-12 N, 
55-02-42 W. NO GEOLOGICAL MAP REFERENCE. SAMPLE 
WF-507-64• COLLECTED AND INTERPRETED BY H. 
WILLIAMS. 

THE ROCK IS A MEDIUM-GRAINED MASSIVE PINK GRANODIORITE 
COMPOSED ESSENTIALLY OF ALTERED EUHEDRAL PLAGIOCLASE FELDSPAR, 
CHLORITIZED AMPH!BOLE• AND MJCROPEGMATITE THAT IS INTERSERTAL 
AMONG THE PLAGIOCLASE CRYSTALS. THE ROCK IS A YOUNG SILICIC 
PHASE OF A COMPOSITE INTRUSION THAT CUTS SI LURIAN ROCKS OF 
THE BOTWOOD GROUP, AND I NTE RPRE TED ON GEO LOGI CA L EVIDENCE 
TO BE DEVONIAN. THE AMPH!BO LE USED FOR THE ISOTOPIC AGE 
DETERMINATION IS COMMON LY CHLORITIZED AND THE LOW AGE 
OBT AINED I S THEREFORE SUSPECT. !SEE GSC 65-147). 

GSC 65-144 BIOT!TE, K-AR AGE 129 + OR - 7 M.Y. 

K=7.41 PERCENT, AR40/K40=0.0078, RAD!OGENIC AR=73 
PERCENT. 

CONCENTRATE- RELATIVELY CLEAN CONCENTRATE OF UN­
ALTERED BIOTITE. MOST OF THE FLAKES ARE BLIST ERED 
AND LESS THAN 5 PERCENT OF THEM CONTAIN COLOURLESS 
INCLUSIONS. CHLORITE WAS NOT DETECTED, BUT TH E 
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CONCEN TRATE IS CON TAMINATE D WITH ABOUT 5 PERCEN T 
QUARTZ-FELDSPAR AND OPAQUES , AND ABOUT 2 PERCENT 
HORNBLENDE . 

FROM LA MPROPHYRE . 
ONE MILE NORTHEAST OF CHAPEL HEADt BAY OF EXPLOITS• 
NEWFOUND LA ND, 49-22-27 Nt 54- 54-33 w. GSC MAP 60-
1963. SAMP LE WF 511-64 • COLLECTED AND INTERP RE TED 
BY H. WILLI AMS . 

SEE GSC 65-145 FOR DESCRIPTION AND GEOLOGICAL INTERPRET­
ATION. 

GSC 65-14 5 HORNBLENDEt K-A R AGE 115 + OR - 20 M. Y. 

( 2 E J 

K=l . 60 PERCENT, AR40/K40=0 . 0069 • RADIOGENIC AR=63 
PERCENT . 

CONC ENTRATE- RELATIVELY CLEAN CONCENTRA TE OF UN­
ALTERED RED DISH-BROWN HOR NBL END E. MOST OF THE 
GRAINS CONTAIN FINE OPAQUE I NC LU SIONS , AND ABOUT 5 
PERCEN T CONTAIN NEED LE-L I KE I NCLUS I ONS . TOTAL 
CHLORITE CON TENT LESS THAN 5 PERCENT . 

FROM LAMPROPHYRE . 
ONE MILE NORTHEAST OF CHAPEL HEAD t BAY OF EX PL OITS, 
NEWFOUND LAND , 49 - 22 - 27 N, 54- 54-2 3 W. GSC MAP 60 -
1963 . SAMPLE WF 511-6 4• COLL~CTFD AND INT ERPRE TED 
BY H. WILLI AMS . 

THE ROCK IS A BROWNISH WEATHERING DARK GREY TO BLACK 
MASSIVE AND PORPHYR ITI C LAMPROPHYRE DYKE WITH PHENOCRYS TS OF 
DARK BROWN HORNB LE NDE AND BIOTITE SET IN A MATRIX OF PYROXENE • 
MAGNETI TE, PLAGIOCLASE, AND CARBONA TE. THES E DYKES ARE COMMON 
IN NORTHEAST NEWFOUNDLAND AND CUT ORDOVIC I AN AND SILURIAN STRATA 
AS WELL AS DEVONIAN INTRUSIVE ROCKS , AND THE DYKES ARE CON ­
S I DERED TO BE THE YOUNGEST CONSOLIDA TED ROCKS IN THE NO TRE DAME 
BAY AREA . THE AGE DE TERM INATI ONS OF 115 AND 129 M. Y. MADE ON 
HORNBLENDE AND BIOTI TE RESPECTIVELY• ARE REASONABLY CLOSE AND 
COMPARE FAVOURABLY WIT H AN EARLIER I SOTOP I C AGE DE TERM INATI ON OF 
144 M. Y. ON A SIMILAR DYKE . THUS TH E LAMPROPHYRE DYKES ARE OF 
LATE JURA SS IC TO EARLY CRE TACEOUS AGE AND ARE APPARENTLY NOT 
RELA TED TO EARLIER OROGENIC AND PLUTONIC EVENTS IN THI S AREA . 
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GSC 65-146 BIOTITE, K-AR AGE 362 + OR - 20 M.Y. 

( 2 E J 

K=6.61 PERCENT, AR40/K40= 0 .0233• RADIOGENIC AR=91 
PERCENT. 

CONCENTRATE- RELATIVELY CLEAN CONCENTRATE OF 
REDDISH-BROWN BIOTITE WITH SOME (5 PERCENT) 
ATTACHED QUARTZ-FELDSPAR. ABOUT 10 PERCENT OF THE 
FLAKES CONTAIN VERY FINE OPAQUE INCLU S I ONS AND 
ABOUT HALF OF THE FLAKES SHOW CHLORITE ALTE RATION 
AROUND THE EDGES. TOTAL CHLORITE CONTENT IS 15-20 
PERCENT, HORNBLENDE 5 PERCENT, AND QUARTZ­
FELDSPAR 5 PERCENT. 

FROM GRANOD!ORITE 
NORTH SHORE OF KIPPER COVEt FOGO ISLAND• NEWF OUND­
LAND, 49-37-48 N, 54-05-59 W. MAP-UNIT 23• GSC 
MAP 60-1963. SAMPLE WF491-64, COLLECTED AND 
INTERPRETED BY H. WILLIAMS. 

ROCK JS A MEDIUM-GRAINED HORNBLENDE BIOTITE GRANODIOR!TE. 
MU CH OF THE CONTAINED PLAGIOCLASE FELDSPAR IS ALTERED ALTHOUGH 
THE BIOTITE IS RELATIVELY CLEAN WITH ONLY SLIGHT CHLORITI C 
ALTERATION AROUND THE EDGES AND LOCALLY ALONG CLEAVAGES OF 
THE BIOTITE FLAKES. THE GRANODIORITE INTRUDES FO SS ILIFER OUS 
SEDIMENTARY ROCKS THAT ARE MAPPED AS TYPICAL OF THE SILURIAN 
BOTWOOD GROUP AND THE DEVONIAN AGE OF 362 M.Y. FIT S WELL WITH 
THE PATTERN ESTABLISHED FOR DEVON IA N ACAD IAN OROGENY IN 
NORTHEASTERN NEWFOUNDLAND. 

GSC 65-147 HORNBLENDEt K-AR AGE 380 + OR - 50 M.Y. 

( 2 E J 

K=l.00 PERCENT, AR40 /K40= 0 . 02 47t RAD I OGEN IC AR=79 
PERCENT. 

CONCENTRATE- RELATIVELY CLEAN CONCENTRA TE OF DARK 
OLIVE-GREEN HORNB LENDE. I MPU RITIES CONS I ST OF 
5 P~RCENT QUARTZ-FELDSPAR• 5 PERCENT OPAQUES, AN D 
LESS THAN 5 PERC EN T BIOTITE AND CHLORITE. 

FROM SYEN ITE 
NEAR DAM AT NORTH END OF RATTLING LAKE t NEWFOUND­
LAND, 49-01-48 N, 55-17-56 W. MAP-UNIT z3, GSC 
MAP 60-196 3 . SAMPLE WF505-64, COLLECTED AND 
INTERPRETED BY H. WILLIAM S. 
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ROCK JS A MEDIUM-GRAINED MASSIVE PINK BIOTITE HORNBLENDE 
SYENITE THAT IS A YOUNGER SILICIC PHASE OF A COMPOSITE 
INTRUSION THAT CUTS SILURIAN ROCKS OF THE BOTWOOD GROUP. THE 
METAMORPHIC AUREOLE OF THE INTRUSION AND ITS OLDER MORE BASIC 
COMPONENT ARE DATED AT 423 AND 41 0 M.Y. RE SPECTIVEL Y. THE 
INTRUSION IS DATED STRATIGRAPHICALLY AS PO ST EARLY SILURIAN 
AND THE EMPLACEMENT OF THE SILICIC PHASE AT 380 M.Y. AGREES 
WITH THE ESTABLISHED PATTERN OF DE VONIAN ACADIAN OROGENY 
IN NEWFOUNDLAND. THE ISOTOPIC DATES FOR THE METAMORPHIC 
AUREOLE AND BASIC PHASE OF THE SAME INTRU S I ON ARE DISCUS SED 
ELSEWHERE (WILLIAMS, 1964). 

REFERENCE-

WILLIAMS Ho 
1964 NOTES ON THE OROGENIC HISTORY AND I SO TOPE AGES 

IN BOTWOOD MAP-AREA• NORTHEASTERN NEWFOUNDLAND, 
IN AGE DETERMINATIONS AND GEOLOGICAL STUDIES• GEO L. 
SURV. CANot PAPER 64-17 (PART 2l • PP. 22-29 

GSC 65-148 HORNBLENDE• K-AR AGE 286 + OR - 58 M.Y. 

(2 El 

K=0.75 PERCENT, AR40/K40=0.0180t RADIOGENIC AR=l8 
PERCENT. 

CONCENTRATE- RELATIVELY CLEAN CONCENTRATE OF DARK 
OLIVE-GREEN HORN BLENDE• ALL THE GRAINS OF WHICH 
CONTAIN VERY FINE OPAQUE INCL US ION S. I MPUR ITIE S 
CONSIST OF 3 PERCENT BIOTITEt 3 PE RCENT CHLORITEt 
AND 3 PERC ENT QUAR TZ-FELDSPAR. 

FROM GRANOD IORITE 
NORTHEAST END OF LA RGEST I SLAND AT SOUTH END OF 
SOUT H TWIN LAKEt NEWFOUNDLAND, 49-11-36 Nt 55-51-
33 w. MAP-UNIT 24t GSC MAP 60-1963. SAMPLE 
WF509-64t COLLECTED AN D INT ERPRETED BY H. 
WI LLIAMS. 

SEE GSC 65-149 FOR DESCRIPTION AND I NTERPRETA TI ON . 

GSC 65-149 BIOTJTEt K-AR AGE 376 + OR - 12 M.Y. 

K=7.17 PER CENT • AR40 /K4 0=0 . 02 44• RA DIOGENIC AR=93 
PERCENT. 
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CONCENTRATE - RELATIVELY CLEAN CONCENTRA TE OF TWO 
VAR I ETIES OF BIO TI TE. ONE (50 PERCENT OF THE 
MI CA ) I S LIGHT OLIVE GREEN AND CONTA I NS ROD-LIKE 
CO LOURLESS I NC LUSIONS AND HAIR - LI KE ORIEN TATED 
I NC LUS I ONS . I T IS NOT VI SIB LY ALT ERED . THE OTHER 
MICA IS DARK OLIVE - GREEN TO BLACK AND CONTAINS 
CO LOURLESS BLEBS AND IS ALTERED TO CHLOR I TE ON THE 
EDGES . THE SAMPLE IS CONTAM I NATED WITH ABOUT 3 
PERCENT HORNB LENDE . 

FROM GRANOD I OR I TE 
NORTHEAST END OF LARGEST ISLAND AT SOUTH END OF 
SOU TH TWIN LAKE • NEWFOUND LAND , 49 -1 1- 36 Nt 55-51 -
33 w. MAP UN I T 24 , GSC MAP 60 - 1963 . SAMPLE 
WF5 09- 64 t CO LL EC TED AND I NTERPRETED BY H. WILLIAMS . 

ROCK IS A MEDIUM- GRA I NED MASS I VE GREY HORNBLENDE BI OTITE 
GRANODIORITE AND IT IS I NTER PRE TED TO CONST IT UTE A YOUNGER 
SILICIC PHASE OF A COMPOS I TE INTRUS I ON THAT CUTS THE 
TENTAT IVE SI LURIAN SPRINGDALE GROUP . THE OLDER BAS I C PHASE 
OF THE SAME IN TRUSION IS DATED AT 4 15 M. Y. THE ISOTOPIC 
AGE DETERMINATION OF 286 M. Y. OBTAINED USING AMPHIBOLE IS 
SUSPECT ON GEOLOGICAL EVIDENCE AND IS CONSIDERED UNRELIABLE 
AS THE EXTRACTED ARGON IN THE AMPHIBOLE IS ONLY 18 PERCENT 
RAD I OGENIC . IN CONTRAS T THE BIOTI TE ISOTOPIC AGE 
DETERMINAT I ON OF 376 M. Y. FITS WE LL WITH THE OROGENIC 
HIS TORY OF THIS PART OF NF LD. AND COMPARES FAVOURAB LY IN AG E 
WIT H THE DA TED SILICIC PHASE OF A NEARBY SIM I LAR COMPOSITE 
INTRUSION CSEE GSC 65-1 47 ). 

GSC 65 - 150 WHO LE ROCK • K- AR AGE 45 7 + OR - 82 M. Y. 

( 1 N l 

K=0 . 32 PERCENT , AR40/K40 =0 . 0303, RADIOGENIC AR= 43 
PERCEN T. 

CONCENTRA TE- CRUSHED WHO LE ROCK . 

FROM ANDES IT E. 
NOR THWES T SHORE OF HO LYROOD BAY , 1.5 MIL ES NORT H­
EAS T OF MOU TH OF NOR TH ARM RI VER , NEWFOUND LAND, 
47 - 24- 30 N, 53 - 08- 30 W. MAP - UNIT 5 (CONCEP TION 
GROUP) , GSC PRE LI MINARY MAP 54- 3 . SAMPLE MB - 510 , 
CO LLECTED BY W. D. MCCARTNEY , INTERPRETED BY W. H• 
POOLE • AND W. D. MCCARTNEY . 

THE ROCK IS AN ANDESITE CONSIST I NG OF ABOUT 60 PERCENT 
ANDES I NE , WI TH INTERST IT IAL CHLORI TE AND CALCITE • TOGETHER WITH 
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MINOR OR TH OCLASE WHICH IS IN PART REPLACED BY CALCITE. 

THIS WHOLE ROCK AGE DETERMINA TION WAS MADE ON A SMALL HAND 
SPECIMEN FROM THE ONLY LAVA FLOW RECOGNIZED TO DATE IN THE 
SILTSTONESt SLATES AND GREYWACKES OF THE PRECAMBRIAN CONCEPTION 
GROUP. THE ANDESITE FLOW IS ABOUT 60 FT. THICK AND INCLUDES A 
THIN CHILLED BASE AN D A BRECCIATED UPPER PORTION 10 FT THICK. 
WELL DEVELOPED PILLOW STRUCTURES AND SMALL PATCHES OF GREY 
LIMESTONE WITHIN THE FLOW ATTEST TO IT S MARINE EXTRUSION. 

GEOLOGICAL RELATIONS INDICATE THAT THE AGE OF THIS LAVA 
SHOULD BE YOUNGER THAN THE HOLYROOD GRANITE (574 + OR - 11 M.Y. 
MCCARTNEY ET AL,)• AND OLDER THAN THE BULL ARM VOLCANICS 
RECENTLY DATED BY H.W. FAIRBAIRN ET AL AT 494 + OR - 30 M.Y. 
BY WHOLE ROCK RB-SR DE TER MINATION S ON TEN SAMP LES 

THE AGE HEREIN REPORTED (457 +OR - 82 M.Y.l WAS 
DETERMINED ON MA TERIAL RE LATIVELY UNSUITABLE FOR K-AR DATING 
!WHOLE-ROCK• LOW POTASSIUM CONTENT , HIGH ATMOSPHERIC ARGON 
CONTENT), AND MUST THERFORE BE REGARDED AS A MINIMUM AGE. IN 
THI S LIGHT IT I S NOT IN IRREC ON CILABLE CONFLICT WITH THE 
CONCLUSION THAT THE FLOW MUST BE OLD ER TH AN 494 M.Y. !BULL ARMl 
AND YOUNGER THAN 574 M.Y. !HOLYROOD GRANITEJ. 

REFERENCES-

MCCARTNEY W.D.,POOLE W.H., WANLESS R.K., WILLIAMS Hot AND 
LOVERIDGE W.D. 

1966 RB-SR AGE AD GEOLOGICAL SETTING OF THE HOLYROOD 
GRANITE, SOU THEAST NEWFOUNDLAND• CAN. J. EARTH 
SCI. VOL. 3t NO• 7. 

FAIRBAIRN H.W., BOTTINO M.L., PINSON W.H. JR. AND HURLEY P.M. 
1966 WHOLE ROCK AGE AND INITIAL SR87-SR86 OF VOLCANICS 

UNDERLYING FOSSILIFEROUS LOWER CAMBRIAN IN THE 
ATLANTIC PROVINCES OF CANADA . CAN. J. EAR TH SCI. 
VOL. 3, PP 509-521. 

~SC 65-151 WHOLE ROCK• K-AR AGE 843 + OR - 125 M.Y. 

!13 Ll 

K=0.25 PERCENT, AR40/K40=0.0622• RADIOGENIC AR=69 
PERCENT. 

CONCENTRATE- CRUSHED WHOLE ROCK. 

FROM TUFF 
SIX MILES NORTH OF KANAIRIKTOK RIVER , NEWFOUND­
LAND (LABRADOR), 54-35 N, 63-01 W. MAP-UNIT 8, 
GSC MAP 3-1964. SAMPLE S62-190, CO LLECTED BY 
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G. B. SKIPPEN , INTERPRETED BY R. F. EMS LIE. 
THE SPECIMEN IS A LIGHT GREY- GREEN TUFF MADE UP OF 60 

PERCENT UNSORTED VOLCAN IC FRAGMENT S UP TO 1.5 INCHES ACRO SS , 
BUT MOSTLY MUCH SMALLER , ENCLOSED IN AN APHANI TI C MATRIX . 
THE VOLCANIC FRAGMENTS ARE VAR I ABLE IN TEXTURE AND GRAIN SIZE . 

THE SAMPLE WAS TAKEN FROM FLAT -L YING TUFF PEDS OF INT ER ­
MED IAT E COMPOSITION. TH E TUFF S ARE ASSOCIATED WITH FLAT-LYING 
RED ARKOSE AND CONGLOMERATE BUT DUE TO PATCHY EXPOSURE THEIR 
STRA TIGR APHIC RELATIONSHIP IS UNKNOWN . SIMI LAR REDBEDS OCCUR 
AT WIDE LY SCATTERED LOCALITIES IN THE AREA AND SHOW 
SIM ILARITI ES TO THOSE DESCRIBED BY FAHRIG (1959) FROM THE SEA L 
LAKE GROUP. 

BECAUSE OF THE UNDEFORMED AND UNRECRYSTALLIZED NATURE OF 
THE TUFF IT IS BELIEVED THAT THE AGE IS NOT RELATED TO THE 
GRENV ILLE OROG ENY . UNTIL FURTHER EVIDENCE I S AVA IL AB LE• THE 
MOST LI KELY CORRELATION SEEMS TO BE WITH THE ROCKS OF THE SEA L 
LAKE GROUP , THE YOUNG AGE BE I NG THE RESULT OF ARGON LOSS FROM 
THE SPECIMEN . 

REFERENCE -

FAHRIG W.F. 
1959 SNEGAMOOK LAKE, COAS T OF LABRADOR, NEWFOUND LAND . 

GEOL . SURV . CAN ., MAP 1079A . 

GSC 65 -1 52 BIOT IT E, K- AR AGE 1265 + OR - 45 M. Y. 

!14 Dl 

K= 7.86 PERCENT, AR40/K4 0=0 .1 054 • RADIOGENIC AR=97 
PERCE NT . 

CONCENTRATE- RELATIVELY CLEAN REDDISH - BROWN 
BIOTITE. THE FLAKES CONTAIN LESS THAN 5 PERCENT 
COLOURLESS INCLUSIONS WHICH ARE SURROUNDED BY 
PLEOCHROIC HALOS. THERE IS SLIGH T CHLORI TE ALTER ­
AT I ON ON THE EDGES OF THE FLAKES . IMPURITIES 
CONSIST OF 5 PERCENT AT TACHED QUAR TZ-FELDSPAR, 
2 PERCENT HORNBLENDE , AND A TRACE OF CHLORITE. 

FROM GNEISS . 
SOU TH SHORE OF CABO T LAKE , NEWFOUNDLAND 
!L ABRADOR! , 56-08 N, 62-39 W. NO GEOLOGICAL MAP . 
SAMPLE TA 64-T4• COLLECTED AND INTERPRETED RY 
F. C. TAYLOR . 

THE SAMPLE I S FROM A YELLOWISH GREY TO MEDIUM GREY, MED I UM 
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GRAINED• WELL LAMINATED GARNET-SILLIMANITE-OUARTZ-FELDSPAR 
GNEISS CONTAINING DISSEMINATED BIO TIT E. IT LIES WITHIN THE 
NAIN PROVINCE. THE AGE OF 1,265 M.Y. GIVE S THE TI ME OF 
METAMORPHISM OF THE AREA • WHICH OCCURRED DURING THE LATE STAGES 
OF THE ELSONIAN OROGENY . 

GSC 65-153 BIOTITE, K-AR AGE 1550 + OR - 50 MoYo 

(14 El 

K=7 .67 PERCENT, AR40/K40=0.1410, RADIOGENIC AR=98 
PERCENT. 

CONCENTRATE- RELATIVELY CLEAN CONCENTRATE OF DARK 
KHAKI BIOTITE. THE MICA. I S UNALTERED, BUT THE 
CONCENTRATE IS CONTAMINATED WITH ABOUT 3 PERCENT 
HORNBLENDE. 

FROM GNEISS!( GRANITE. 
HEADWATERS OF KINGURUT!K RIVER• NEWFOUNDLAND 
(LA BRADOR! , 57-02 N, 63-41 W. NO GEOLOGICAL MAP. 
SAMP LE TA 64-Tl3, CO LLECTED AND INTERPRETED BY Fo 
C. TAYLOR. 

THIS SAMP LE IS FROM A FINE GRAINED• LIGHT TO YELLOWISH 
GREY• WE LL FOLIATED BIOTITE GNEISSIC GRANITE~ FELDSPARS ARE 
LOCALLY REDDISH AND BIOT!TE-RICH LAMINATI ONS ARE COMMON. 

THI S GNEISS LIES IN AN AREA CONSIDERED TO BE PART OF THE 
NAIN PROVINCE• BUT 1550 M.Y. IS SOMEWHAT OLDER THAN MOST AGE 
DETERMINATIONS FOR THI S PROVINCE. ON THE BASIS OF THE PRESENT 
AGE IT WOULD APPEAR THAT THE CHURCHILL PROVINCE AT THIS LATITUDE 
MAY EXTEND FA RTHER EAST THAN PREVIOUSLY THOUGHT OR ELSE THE 
PRESENT AGE IS A RELICT AGE ON LY PARTIALLY AFFECTED BY THE 
ELSONIAN OROGENY . A MORE DEFINITIVE INTERPRETATION WILL HAVE 
TO WA IT UNTIL THIS REGION IS MAPPED . 
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