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ABSTRACT 

One hundr e d and seventy-six n ew potassium-ar g on age 
d e t e rminations carried out on Canadian rocks and mine r als are 
r e ported . E ach age determi nation is accompanie d by a d escr ipt io n 
of the ro ck and the mineral concentr ate used. Brief interpretive 
comments r egarding the geolo g i cal significanc e of each age is a ls o 
provided. The experim ental procedures deve l oped for the isotope 
dilution d e t ermination of the potassium concentration are described 
as is a method of co rr ect ing iso topic abundances for mass spectro ­
meter instrumental discrimination. T wo r ecent geolog i cal time ­
scal es are publishe d in tabular form for r ead y refe r ence. The 
age d e t e rminations a r e displaye d on an accompanying map of Canada. 
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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 
Geological Survey listed below: 

R. D. Stevens ) 
R.K. Wanless) 

Argon extraction, mass spectrometry, age calculation, 
and potassium determination using isotope dilution 
techniques. 

G.R. Lachance - Potassium determination using X-ray fluorescence 
techniques. 

C.M. Edmonds - X-ray diffractometry and mineralogy of the 
concentrates. 



AGE DETERMINATIONS AND GEOLOGICAL STUDIES 
BY THE GEOLOGICAL SURVEY OF CANADA 

INTRODUCTION 

By R . K. Wanless 

This, the eighth report of potassium-argon age measurements 
completed in the Geochronology Laboratories of the Geological Survey of 
Canada, presents one hundred and seventy-six new determinations, the 
majority of which were carried out during 1966. The eight publications con­
tain a total of 1, 322 age determinations . 

The experimental procedures employed have been discussed in 
preceding reports to which the reader is referred for specific details. New 
methods developed for the determination of the potassium content using iso­
tupe dilution techniques, and a method used to compensate for variable solid 
source instrumental discrimination are described below. 

Determination of Potassium Content 

The concentration of potassium in minerals and who l e rock 
samples is routinely determined by X-ray fluorescence methods (see 
Lachance ir.i Wanless et al. 1965, pp. 4-7). The reliability of the method has 
been ver ified through thecomparison of the results obtained using flame 
photometric and isotope dilution techniques (Wanless et al. 1966, Table I, 
p. 2). Additional confirmation has been obtained throughthe comparison of 
ages determined for mineral pairs separated from the same rock, and in the 
particular case of coeval biotite and muscovite , the age correspondence has 
generally been excellent. However, more recently, variations in age have 
been observed for biotite -hornblende mineral pairs, with the hornblende age 
consistently lower than the age determined for the biotite. 

This age discordance has been traced to an overestimation of the 
potassium content of the hornblendes, presumably caused by differences in 
absorpt ion of the Ka X-ray intensity, attributed to the presence of iron in the 
crystal lattice. A comparison of the X-ray fluorescence and isotope dilution 
results (Table I) has shown that the discrepancy, although variable in degree, 
is always in the same direction. Table II illustrates the ag'e concordance 
obtained for coeval biotites and hornblendes when calculations are based on 
potassium concentrations determined using isotope dilution techniques. 

Experimental Procedures 

Considerable difficulty was experienced in obtaining reproducible 
mass spectrometric potassium analyses as a consequence of sample contami­
nation and variable isotopic discrimination in the mass spectrometer source . 

Manuscript received: June 7, 1968. 
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Table I 

Hornblende Potassium Determinations 

Sample No . Per cent potassium 

GSC 66-36 
GSC 66-7 
GSC 66-11 
GSC 66-5 
GSC 66-59 
GSC 66-8 
GSC 66-17 
GSC 66-16 
GSC 66-123 
GSC 66-25 
GSC 66-40 
GSC 66-38 

X-ray fluorescence 

0.74 
1. 33 
1. 04 
1. 24 
2. 12 
1. 79 
1. 12 
0.82 
1. 30 
0.89 
0.55 
0. 51 

Table II 

Isotope .dilution 

0. 59 
1. 07 
0.98 
1. 05 
1. 77 
1. 41 
0.94 
o. 70 
1. 15 
0.81 
0 . 51 
0 . 46 

Co1nparison of Hornblende and Biotite Age Determinations 

Sample No. 

GSC 66-35, 36 
GSC 66-6, 7 
GSC 66-10 , 11 
GSC 66-4, 5 
GSC 66-58 , 59 
GSC 66-9, 8 
GSC 66-13 , 12 
GSC 66-17, 16 
GSC 66-124, 123 
GSC 66-19, 18 
GSC 64-24, 25 (revised) 
GSC 66-39 , 40 
GSC 66-37, 38 

B iotite 

194 + 10 
50 + 5 

139 + 7 
96 + 5 
91 + 5 
44 + 5 
70 + 4 
88 + 5 

1860 + 55 
164 + 9 
187 + 10 
197 + 10 
184 + 8 

Age(m.y . ) 

Hornblende 

198 + 12 
48 + 9 

133 + 22 
101 + 15 

80 + 13 
49 + 7 
87 + 15 
87 + 11 

1825 + 55 
152 + 15 
181 + 28 
187 + 27 
189 + 20 

The former was kept w ithin practical limits by exercising meticulous care 
while processing the samples and by pre-treating the mass spectrometer 
source assembly before making the isotopic analysis. The problem of vari­
able instrumental dis cr imination was overcome by using a 'double' tracer and 
by carrying out the calcul ations described below. 
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Sample Preparation 

Whole rock samples and pur e hornble nde concentrates, crushed 
to pass -250 m e sh , were we ighed in platinum dishes. G ene rally from 10 to 
20 m g we re us e d per analysis. A 'doubl e' potassium tracer solution, 
enriche d in both K40 and K41, and contai n ing 5. 84µ,g/g, was added to the 
sample and weighed as quickl y as possible. The lid was k e pt on the platinum 
dish while weighing to r e duce the effects of possible evapo ration of the trace r 
solution . Approximate ly 4 ml of purifie d HF and 0. 5 ml of HC 104 were added 
and the s a mple wa-s taken into solution while being h eat e d on a ste am bath. 
This operation usually require d from one to two hours . All excess HCl04 
was driven off by s lo wly evaporating the solution to dryness on a hot plate. 
The residue was taken up in a few ml of d e mine ralize d water a nd purified 
dilute HC 1, and was transfe rre d to a quart z dish whe re it was again e vapor­
ated almost to dryness. Under these conditions a small precipitate formed 
and the excess solution was de cant e d and dis c arde d. Follow ing the addition 
of a f ew drops of H2S0 4 the solution was taken to dryness, cool ed and covered 
with parafilm to await mass spectrometric analysis. 

In order to maintain a rough equivalence between the ion currents 
arising from the sample and from the potassium of the trac e r a slight modifi­
cation to the proc e dur e was requir e d when micaceous mine rals were pro -
cessed. In this case a 60 mg sample was we ighe d in a plat inum dish and 
taken into solution w ith HF and HC 1 o4 , but w ithout the addition of the trac e r 
solution . Follow ing expulsion of the exces s HCl04, the r e sidue was taken up 
as above, and transferr e d quantitatively to a pr e - weighed 250 ml quartz 
volume tric flask whi c h w as fille d to the mark with d e mine r alized w ater and 
we ighed. Approximate ly 4 g of this solution was placed in a cov e red quartz 
dish and we ighed. Approximate ly 2 g of the potassium tr acer solution was 
the n added. After accurately weighing to d e t e rmine the quantity of trace r, 
the solution was evaporate d a lmos t to dr y n e ss and tr e ated as outlined above. 

Mass Spectrome tric Analysis 

A 6-inch radius, 90 d eg r ee, Nier type mass spectrometer 
e quipped w ith a three filament sourc e (Inghram and Chupka, 195 3) and an 
e lectron multiplie r was us e d in this study . Ion curr e nts we r e measured w ith 
a Dymec mode l 2401C Inte g rating Dig ital Voltme ter and we r e recorded on 
paper tape by a He w l e tt-Packard 562A Digital R ecorder. Peak s w itching w as 
realized through cycl i c variation of the magne t cur r e nt while maintaining a 
constant ion ac ce l ar ating voltage. 

For each anal ys is a clean , thr ee -fila ment unit compr1s1ng a 
r e henium centre filament and tantalum s ide filaments , was assembl ed. The 
filaments were pr e -b aked overnight in a high vacuum oven (p < lo - 5mm Hg) at 
a fi l ament current in excess of 4 amper e s. In addition, the ce ntral portion 
of the sourc e plate imme diately in front of the filaments was removed and 
replaced w ith a clean plate , in order to minimize the possibility of cross 
contamination between sampl es. 

The source assembly, w ith the centre filam e nt remove d, was 
place d in a small b e n c h holder to facilit a t e sample lo ading . A few drops of 
d e mineralized water were added to the sample r e sidue in the quartz dish and 
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the slurry formed was placed on the side filaments with fresh, cleaned, 
quartz or teflon micro-pipettes. Excess moisture was driven off by passing 
a small current through the filament, or under the direct heat of an infrared 
lamp . The central filament was replaced prior to attaching the assembly to 
the mass spectrometer source. 

As noted above, triple filament assemblies were used when 
determining the potassium isotopic concentration. During preliminary work 
undertaken with single filament assemblies, analyses of solutions containing 
the enri ched potassium tracer were not reproducible, due to variable con­
tamination with potassium having a normal isotopic compos ition but repro­
ducible analyses were eventually obtained using the following procedure. 
With the loaded filament assembly in place and the mass spectrometer at 
operating pressure, the centre rehenium filament current was slowly 
increased to at least 4 amperes, a value well above the current required for 
normal ion production. Under these condit ions large ion currents of normal 
potassium were produced, presumably arising from the surface of the fila­
ments and the source plate assembly. After a minute or two at this temper­
ature the ion current dropped to negligible levels, and no ion currents we re 
produced from the sample material on the side filaments. The centre fila­
ment current was then reduced to zero and the side filament current was 
increased to approximately 1 ampere. The centre filament current was 
slowly increased and the side filament current was adjusted until the desired 
ion current intensity was attained. Stable ion currents of 10-13 to 10-14 
amperes were generally realized with a centre filament current of 0. 9 
amperes and the side filament current set in the 1. 2 to 1. 5 amper range. 

Instrumental Discrimination 

Isotopic abundances were first adjusted for mass discrimination 
by applying a correction directly proportional to the mass of the ion being 
measured. However, in addition to this adjustment another correction must 
often be applied in order to obtain acceptable abundance ratios. It is believed 
that this latter aberation is a function of the position of the sample on the fila­
ments, the condition of the filament surface, the sample -filament interface, 
the position of the filaments w ith respect to one another and to the initial 
source slit, or other features of the source geometry. It was observed that 
this discrimination remained relatively constant throughout an analysis but 
varied, in either a positive or negative sense, from sample to sample. The 
use of a tracer solution having a known mass 41 to mass 40 ratio provided a 
means for adjust ing the isotopic abundances to compensate for the observed 
dis er imination. 

Potassium salts enriched in mass 40 and mass 41 were obtained 
from the U.S. Atomic Energy Commission, and were mixed in the propor­
tions required to produce a tracer solution having the following isotopic abun­
dances: K39, 19. 247o/o;K40, 8. 740% and K41, 72. 014%. The K40 abundance 
in natural potassium is extremely low (0. 0119%) therefore the major contri­
bution to the ion current at mass 40 will arise from the tracer solution. 
Similarly, the tracer solution w ill contr ibute about 90 per cent of the ion cur­
rent at mass 41, for a one to one sample to tracer mixture. By applying the 
equations derived below it was possible to determine the relative contribu­
tions of the sample and tracer components to the ion currents at masses 40 
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and 41, and to solve for the K41/K40 ratio of the tracer component. If this 
was found to be at variance with the established value of 8. 240, a correction 
was applied to the observed abundances. This operation was repeated until 
the correct ratio was calculated for the tracer component. 

The following equations may be written for the three potassium 
masses: 

N~ ::: Nl9 + N39 
t ................ . . . . .... (1) 

N40 ::: m 
N40 

s + N40 
t .. . ..... . . . . . . . . . . . . (2) 

N41 
m 

N41 
s + N41 

t ... . ...... . . . . . . . . . . . . (3) 

Where N ::: the number of atoms of the mass indicated and the sub­
scripts m, sand t identify the mixture, sample and tracer components. 

From (1) 

Substituting for N~1 from (3) and rearranging 

N
41 l (39/41) 
m m 

From (3) 

And 
from (2) 

N41 
t 
41 

N m 

(39/41)8 

(39/41)8 

l 1 -

(39/41)m 

(40/41) 
8 

=A ............ (4) 

J 1 - A f (40/41)
8 

= B ...... . . . ...... (5) 

(40/41) m 
j 1 - A f (40/41) 8 

(40/41)m - B = C .................... (6) 
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(4) by (6) 
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= A .............. ..... .. ............ (7) c 

By introducing the appropriate ratios derive d from the isotopic 
abundance values for sample and t racer potassium the equations for A and B 
become: 

A = 

B = 

13.461 - ( 39/41 ) m 

13 . 193 7 

~ 1 - A f ( 0. 00172) 

To t est for the existence of dis c rimination, solve the equation for 
A/C. If the value determine d is 8. 240 the discrimination may be c onsider e d 
to be normal and to have b een compl ete l y compens ate d for by the application 
of the direct mass cor r ection. If, on the other hand, A/C do e s not yield 
8. 240 a correct ion proportional to the degree of diver gence must be applied 
to the mixture ratios. The procedure must be repeated until the corrected 
mixture abundances y i e ld the des ir ed value for the K 41 /K4 0 ratio of the 
tracer component. 

Argon Analyses - M. S. 10 Mass Spe ctrometer 

To further the gene ral objective of obtaining reliable age 
measurements for young ro cks , a small gas source mass spectrometer 
(Assoc i ated Electrical I ndustries, model M. S. 10) was pro cur e d. This unit 
has been extensive l y modified to permit rapid ope ration in the static mode and 
has been thoroughly tested. Modification details w ill be the subject of a 
separate publication and will not b e c onsidered here. 

An increase in sensitivity of 50 over the sensitivity of our con­
v e ntional mass spectrometer has been realized, and the age of 1 m. y . old 
rocks has been success fully determined. Preliminary tests with a critically 
damped v ibrating reed amplifier h ave yielded encourag ing results which indi­
cate that the sensitivity may be increased by an a dditional factor of 100. 
Although our experience w ith this instrument h as admittedly b een m eagr e it 
has been enc our aging. 

Constants Employe d i n Age Calculations 

Age calculations are based on the following: 

/.. l3 = 4. 7 2 x 1 0 - l O yr -1 

"- e = 0.585xl0- 10yr- 1 

K 4 0 atomic abundance = 1. 19 x 1 o-4 
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Geological Time Scale 

The Phanerozoic time s c ales of the Geological Society of London 
(1964), and Holmes (1%9) are summarized in tabular form in Table III. A 
time scale and subdivisions for the Precambrian Canadian Shield were pre -
sented and discussed by Stockwe ll ( 1964; his Table II) . For reference it is 
r e produc e d in essence as Table IV of this paper. 

Reference s 

Geological Society of London 
1964: Geological Society Phanerozoic time scale; Quart . J. Geol. Soc . 

Holmes, A. 
1959: 

London, vo l. 120 S, pp. 206-262. 

A revised geol og ical time scale; Trans . Edinburgh Geol. Soc. , 
vol. 17, Pt . 3, pp. 183-216 . 

Inghram, M.G., and Chupka , W .A. 
195 3: Surface ionization source using multiple filaments; Rev. Sci. 

Inst. , vol. 24, pp. 518-520 . 

Stockwell , C.H. 
1964: Fourth report on structural provinces, orogenies, and time -

classification of the Canadian Precambrian Shield; In Age 
determinations and geological studies, Geol. Surv. Can., Paper 
64-17 , Pt. II, pp. 1-21. 

Wanless, R.K., Stevens , R.D., Lachance, G . R. , andRimsaite , J.Y.H. 
1965: Age determinations and geological studies, Part I. - Isotopic 

ages, Report5;G e ol. Surv. Can., Paper64-17, pp. 1-126 . 

Wanless, R.K. , Stevens , R.D. , Lachance, G.R., andRirn,saite, J.Y.H. 
1966: Age dete rminations and geological studies , K-Ar isotopic ages, 

Report 6; Geol. Surv. Can. , Paper 65 -17. 
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Errata 

GSC Paper 64 - 17 (Part I) 

Determination GSC 6 3 -28 , p. 33, line 15: 
'East' shore should read 'West' shore. 

Determination GSC 6 3 -4 3: 
Coordinates should read 63°08'N, ll0°4l'W . 

GSC Paper 66 - 17 

Determination GSC 65-83: 
Map-unit 13 should read map-unit 2. 
Sampl e JD - 107A-59 should read JD-207A - 59. 

Determin ation GSC 65 -87: 
Map -unit 13 should read map-unit 2 . 
Seventh line from bottom p. 71, 196 3 m. y . 

should read 1693 m. y. 



GSC 66- 1 

K-Ar - Isotopic Ages 
Report 8 

Compiled by R. D. Stevens 

BRI TI SH CO LUMBIA 

HORNBLENDE, K-AR AGE 79 + OR - 11 M.Y. 

K=0.90 PERCENT, AR40/K40=0.004 7 • RADIOG ENI C AR=71 
PERCENT. 

CONCENTRATE- CLEAN• UNALTERED DARK GRE EN HORNBLENDE 
WITH TRACES OF BI OTI TE AND CH LOR ITE IMPURITIES. 
LE SS TH AN 5 PERCENT OF THE GRA I NS CONTAIN A VERY 
F ~W OPAQUE BLE BS. 

FROM GRANI TE 
(104 Ol CIRQUE WES T OF BLACKF LY LAKE, BR ITI SH CO LUMB I A, 

59-14 N, 130-49 W. MA P-U NI T 11 • TUYA-TESLIN MAP 
SHEE T (WATSON AND MA THE WS). SAMP LE Y- l ORA-1, 
COLLECTED AND INTERPRETED BY J.E. RE ESOR. 

THE ROCK IS A COARSE - GRA I NED, LI GHT COLOURED, HORNB LE NDE 
PERTHITE GRANITE, CHARACTER I ZED BY SMA LL MI ARO LYTIC CAVITIES, 
AND SMOKEY QUAR TZ . IT BE LONGS TO A GROUP OF SI MIL AR EARLY 
TERT IA RY I NTRUSIONS FOU ND THROUGHOU T NOR THE RN BR ITI SH COLUMBIA­
SOUT HE RN YUKON. 

THE AG E OF 79 M.Y. INDICA TE S THE TI ME OF EMP LAC EMENT OF 
THE MASS. THI S AGE AS WE LL AS CURRENT FIELD WORK BY H. 
GABRIELSE (PERSONA L COMMUNICA TI ON- 1966 ), SHOWS THE MI ARO LYTIC 
GRAN I TES TO BE MUCH MORE EXTENSIVE THAN SHOWN BY WA TSON AND 
MAT HE WS I N TH E TU YA -T ES LI N AREA. ( WA TSON KD E P., AND 
MA THE WS W.H., BR IT• CO L. DEP T. OF MINES BU LL l9, 1944l. 

GSC 66- 2 HORNBLENDE, K-AR AGE 146 + OR - 17 M.Y. 

K=0 .98 PERCENT, AR40/K40 =0.0089• RADIOGENIC AR =82 
PERCENT. 

CONCENTRATE- RELATIVELY CLEAN, DARK GREEN HORN­
BLEN DE WITH TR ACES OF QUARTZ, MICA AND CH LOR ITE AS 
I MPURI TI ES. LESS THAN 5 PERCENT OF THE GRAINS 
CONTAIN COLOURLESS INCLUSIONS. 

FR OM QUARTZ DI OR ITE 
(104 Ol 2 MI LE S EAST OF KEDAHDA LAKE, BR ITI SH CO LUMB I A, 

59-16 N, 131-29 W. MAP-UNI T l OB, TUYA- TES LI N MAP ­
SHE ET ( WA TSON AND MA TH EWS). SAMPLE Y- 6RA -1, CO LL­
fC TED AND I NTE RPRE TED BY J. E. REESOR. 



12 

BRITISH COLUMBIA 

SEE GSC 66-3 FOR DESCRIPTION AND INTERPRETATION. 
GSC 66-3 BIOTI TE, K-AR AGE 73 + OR - 5 M.Y. 

K=6.24 PERCENT, AR40/K40=0.0043• RADIOGENIC AR=85 
PERCENT. 

CONCENTRATE- IMPURE SAMPLE OF ALTERED OLIVE-GREEN 
BIOTITE WITH ABOUT 5 PERCENT HORNBLENDE AND 3 
PERCENT FREE CHLORITE. MOST FLAKES ARE ALTERED TO 
CHLORITE ON TH E EDGES AND ALONG CLEAVAGE PLANES. 
TOTAL CH LO RITE CONTENT IS 8- 10 PERCENT. 

FROM QUARTZ DIORITE 
(104 Ol 2 MILES EAST OF KEDAHDA LA KE, BRITISH COLUMBIA, 59-

16 N, 131-29 W. MAP-UNIT lOB, TUYA-TESLIN MAP 
SHEET (WATSON AND MATHEWS). SAMPLE Y-6RA-l, 
COLLECTED AND INTERPRETED BY J.E. REESOR. 

THE ROCK IS A MEDIUM-GRAINED, DARK GREY• HORNBLENDE­
BIOTITE QUARTZ DIORITE WITH COARSE GRAINS OF HORNBLENDE UP TO 
5 MM. OR MORE. 

THE YOU~GER AGE SHOWN BY THE BIOTITE REFLECTS THE IN­
FLUENCE .OF THE NEARBY EMPLACEMENT OF TERTIARY GRANITIC-ROCKS ON 
THE OLDER, MAF IC- RI CH, QUARTZ DIORITE. THE HORNBLENDE AGE OF 
146 M.Y. MAY REPRESENT THE AGE OF CONSOLIDATION AND EMPLACEMENT 
OF THE QUAR TZ DIORITE. HOWEVER, IF THE HORNBLENDE AGE HAS BEEN 
AFFECTED BY THE EMPLACEMENT OF THE LATER GRANITES IT THEN RE­
PRESENTS A MINIMUM AGE OF CONSOLIDATION OF THE GRANODIORITE 
AND ITS TRUE AGE OF EMPLACEMENT MUS T BE STILL OLDER. 

GSC 66-4 BIOTITE, K-AR AGE 96 + OR - 5 M.Y. 

K=7.61 PERCENT, AR40/K40=0.0058• RADIOGENIC AR=86 
PERCENT. 

CONCENTRATE- RELATIVELY CLEAN, UNALTERED OLIVE­
GREEN BIOTITE WITH ABOUT 3 PERCENT HORNBLENDE AND 
1 PERCENT CHLORITE IMPURITY. 

FROM GRANODIORITE 
(103 Jl ON SOUTHERN SHORE OF DUNDAS ISLAND, TWO MILES 

NORTH-NORTHEAST OF PRINCE LEBOO ISL AND, BRITISH 
COLUMBIA, 54-29-00 N, 130-57-30 w. MAP-UNIT 11• 
GSC PAPER 66-33• SAMP LE BT-50-15-63, COLLECTED BY 
A.J. BAER, INTERPRETED BY W.W. HUTCHISON. 

SEE GSC 66-5 FOR DESCRIPTION AND INTERPRETATION. 
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HORNBLENDE, K-AR AGE 101 + OR - 15 M.y. 

K= l o05 PERCENT• AR40/K40=0.0060• RADIOGENIC AR=72 
PERCENT . 

CONCENTRATE- RELA TIVEL Y CLEAN CONCENTRATE OF 
PLEOCHROIC GREEN TO LI GHT GREEN HORNBLENDE. 
IMPURITE S CONSIST OF TRACES OF CH LORITE, MICA AND 
QUARTZ. 

FROM GRANODIORITE 
(10 3 Jl ON SOU THER N SHOR E OF DUNDAS ISLAND• TWO MIL ES 

NORTH-NORTHEAST OF PR I NCE LEBOO ISLAND, BR ITI SH 
COLUMBIA• 54-29-00 N, 130-57-30 W. MAP-UN IT 11 • 
GSC PAPE R 66-33• SAMP LE BT-50-15-63. COLLECTED BY 
A.J. BAER, I NTERPRETED BY W.W. HUTCHISON. 

THE SAMPLE I S A COARSE-GRAINED, MASSIVE GRANOD I OR ITE COM­
POSED OF COARSE, SHAT TERE D-LOOKING QUA RTZ, CREAM COLOURED 
PLAGI OCL AS E, POIKILOBLASTIC K-FEL DSPAR AND SLIGHT LY RAGGED 
CRYSTALS OF HORNB LE ND E AND BI OTITE. BOTH MAF IC MINER ALS AR E 
COMMONLY ASSOCIATED WITH SMALL CLOTS OF GRANULAR EPIDOTE• 
SP HENE I S ALSO PRE SENT AS AN ACCESSORY MI NERA L. THE PLAGIO­
CLASE CRYSTALS (AVERAGE AN3ll DI SPLAY OSC I LLA TORY ZONING SUPER­
IMP OS ED ON A GENE RAL NORMA L ZONING. THESE CRYS TALS ARE 
COMMONLY BENT SUGGESTING POS T CRYSTALLIZA TI ON DE FORMATION. 

THERE IS NO S TR AT IGRAPHI C CON TRO L ON TH E POSSIBLE AGE OF 
THIS ROCK• THE TWO DATES FRO M THIS ROCK ARE THE SAME WI THIN THE 
LIMITS OF EXERI MEN TAL ERROR· THE AGES ARE OLDER THAN THOSE TO 
THE EAST IN THE PRINCE RUPERT-SKEENA AREA (HUTCHISON• 1966) AND 
ARE CONSISTENT WITH THE PATTERN EVOLVING FOR THE NOR THE RN 
COAST MOUNTAINS OF BRITISH COLUMBIA WITH OLUER AGES, RANGING 
FROM 60 TO 13 5 M.Y., OCCURRING IN THE WESTERN REGION AND WITH 
YOUNGER AGES, CHIEFLY CLOSE TO 45 M.y., OCCURRING I N THE 
EASTERN REGION. 

REFERENCE-

HUTCHISON W.W. 

1966 PRINCE RUPERT-SKEENA MAP-AREA, GEOL , SURV , CAN., 
PAPER 66-33. 

GSC 66-6 BIOTITE, K-AR AGE 50 + OR - 5 M.Y. 

K=6.73 PERCE NT, AR40/K40=0.0030• RAD I OGEN I C AR =77 
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PERCENT. 
CONCENTRATE- SLIGHTLY IMPURE, UNALTERED KHAKI 
BIOTITE WITH A90UT 10 PERCENT HORNBLENDE CONTAMINA­
TION. CHLORITE CONTENT IS l PERCENT. 

FROM QUAR TZ DIORITE 
(103 Il ON PEAK 1 MILE EAST OF NORTH TIP OF LAKE 2 MILES 

EAST OF LEVERSON LAKE• BRITISH COLUMBIA• 54-20-56 
Nt 129-52-07 Wo MAP-UNIT lOt GSC PAPER 66-33. 
SAMPLE HS-19-10-64• COLLECTED AND INTERPRETED BY 
W.W. HUTCHISON. 

SEE GSC 66-7 FOR A DESCRIPTION OF THE ROCK, AND GSC 66-9 
FOR AN INTERPRETATION OF THE AGE. 

GSC 66-7 HORNBLENDE, K-AR AGE 48 + OR - 9 M.Y. 

K=lo07 PERCENT. AR40/K40=0o0028t RADIOGENIC AR=57 
PERCENT. 

CONCENTRATE- CLEAN• PLEOCHROIC DARK GREEN TO 
YELLOW HORNB LENDE WITH A TRACE OF QUARTZ AND FELD­
SPAR. 

FROM QUAR TZ DIOR !TE 
(103 Il ON PEAK 1 MILE EAST OF NOR TH TIP OF LAKE 2 MI LES 

EAST OF LEVERSON LAK E, BR ITISH CO LUMBIA• 54-20 -56 
N• 12 9-52- 07 w. MAP-UN IT 10, GS C PAPER 66-33· 
SAMPLE HS-19-10-64• COLLECTED AND INTERPRETED BY 
W.W. HUTCHISON. 

THE SAMPLE FROM WH ICH GSC 66-6 AND 7 WERE OBTAINED IS 
A COARSE GRAINED, ALMOST MASSIVE QUAR TZ DIOR ITE COMPOSED OF 
DULL CREAM COLOUREU ANHEDRA L PLAGIOCLASE, MINO R QUARTZ, 
ISOLATED STUMPY PRISMS OF HORNBLENDE, A FEW CLOTS OF BIOTITE 
AND ACCESSORY SPHENE. THE SUB-HEDRA L PLAGIOCLASE CRYSTALS 
(AVERAGE AN38 l HAVE A POORLY DEFINED OSCILLATORY ZON I NG THAT 
IS SUPERIMPOSED ON NORMA L ZONING. THE MA FIC MI NERA LS COMPR I SE 
CHIEFLY HORNBLENDE AND BIO TITE ALONG WITH MINOR AMOUNTS OF 
SPHENE AND EPIDOTE AND VERY MINOR MAGNETITE. 

FOR INTF RPRE TATI ON SE E GSC 66-9. 



GSC 66-8 

15 

BRITISH COLUMBIA 

HORNBLENDE, K-AR AGE 49 + OR - 7 M.Y. 

K=l.41 PERCE~T, AR40/K40=0.0029• RADIOGENIC AR=60 
PERCENT. 

CONCENTRATE- RELATIVELY CLEAN, UNALTERED, PLEO­
CHROIC DARK GREEN TO BROWNISH YELLOW HORNBLENDE 
WITH LESS THAN 5 PERCENT BIOTITE IMPURITY. 

FROM QUARTZ DIORITE 
(103 Jl 1 1/2 MILE EAST OF MT. MCNEIL, 4 1/2 MILES EAST OF 

WORK CHANNEL, BRITISH COLUMBIA, 54-34-40 N, 13 0-
11-00 W. NO GEOLOGICAL MAP REFERENCE. SAMPLE RD 
65-10385• COLLECTED BY J.A. RODDICK, INTERPRETED BY 
W.W. HUTCHISON. 

SEE GSC 66-9 FOR DESCRIPTION AND INTERPRETATI ON. 

GSC 66-9 BIOTITE, K-AR AGE 44 + OR - 5 M.Y. 

K=7.26 PERCENT, AR40/K40=0.0026• RADIOGENIC AR=59 
PERCENT. 

CONCENTRATE- RELATIVELY CLEAN, UNALTERED, LIGHT 
BROWN BIOTITE WITH 1 PERCENT FR EE CH LORITE AND 5 
PERCENT HORNBLE NDE AS IMPURITIES. 

FROM FOLIATED QUARTZ DIORITE 
(103 Jl 1 1/2 MILE EAST MT. MCNEIL• 4 1/2 MILES EAST OF 

WORK CHANNEL, BRITISH COLUMIBA, 54-34-40 N, 130-11-
00 w. MAP-UNIT 10, GSC PAPER 66-33. SAMPLE RD 65 -
10385• COLLECTED BY J.A. RODDICK, I NTERPRETED BY 
W.W. HUTCHISON. 

THIS MATERIAL Is FROM A COARSE-GRAINED, POORLY FOLIATED 
QUARTZ DIORITE COMPOSED OF SUB-HEDRAL PRISMATIC HORNBLENDE, 
FINER GRAINED ANHEDRAL BIOTITE AND AN INTERGROWTH OF TAB ULAR 
PLAG IOCLASE AND ANHEDRAL QUAR TZ. RESINOUS LOZENGE SHAPED 
CRYSTALS OF SPHENE ARE PROMINENT. THE PLAGIOCLASE CRYSTALS 
(AVER AGE AN32l ARE NORMALLY ZONED WITH POORLY DEFI NED SUPER­
IMPOSED OSC ILLATO RY ZONING. HORNBLENDE CON TAI NS MINO R AMOUNTS 
OF BIOTITE, QUAR TZ, SPHENE, EPIUOTE AND MAGN ETITE. BIOTITE 
CONTAINS UP TO 10 PERCENT INTERLEAVED CHLORITE. 

TH~ BIO TIT E- HORNBLENDE PAIRS ( GSC 66-8, 9 AND GSC 66-6, 7l 
WERE COLLECTED APPROX I MAT ELY 20 MI LES APART ROUGHLY ALONG 
THE MAIN AXIS OF QUO TT OON PLUTON. THIS BODY EXTENDS FOR OVER 
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90 MILES IN A NORTHWESTERLY DIRECTION AND IS RARELY MORE 
THAN 5 MILES WIDE. TO THE SOUTHEAST THE ROCK IS COMMONLY 
GNEISSIC AND EVEN MIGMATITIC WHEREAS TO THE NORTHWEST THE ROCK 
IS COMMONLY HOM OGENE O.US AND MASSIVE OR POORLY FOLIATED, (SEE 
HUTCHISON, 1966!. IT IS POSSIBLE THAT THE MORE HOMOGENEOUS 
PARTS OF THIS BODY REPRESENT DIAPIRIC MOVEMENTS UP AND AWAY 
FROM A DEEPER SEATED MIGMATITE ZONE. THESE MOVEMENTS WERE 
PROBABLY CONTEMPORANEOUS WITH THOSE INVOLVING EMPLACEMENT OF 
THE BODY FROM WHICH BIOTITE OF GSC 65-29 GAVE AN AGE OF 43 
M.Y. 

THERE IS NO SIGNIFICANT DIFFERENCE BETWEEN THESE AGES 
OBTAINED FROM QUOTTOON PLUTON. THE AVERAGE AGE . (48 M.Y.l IS 
SIMILAR Tu AGES 45 + OR - 5 M.Y. OBTAINED FROM PLUTONIC ROCKS 
ALONG THE EASTERN FLANK OF THE COAST MOUNTAINS (RODDICK, BAER 
AND HUTCHISON, 1966). THE SIGNIFICANCE OF THE CONSISTENCY OF 
THESE EARLY TERTIARY DATES IS NOT YET CLEAR. PRESUMABLY THEY 
ARE RELATED TO FALL IN TEMPERATURE WHICH MAY HAVE CLOSELY 
FOLLOWED EMPLACEMENT OR REGIONAL UPLIFT. STRATIGRAPHIC 
CONTROL TELLS US ONLY THAT ONE OF THESE EARLY TERTIARY PLUTONS 
(PONDER PLUTCN, HUTCHISON 1966l CUTS STRATA OF PROBABLE LATE 
JURASSIC-EARLY CRETACEOUS AGE. 

REFERENCE-

HUTCHISON, W.W. 
1967 

GSC 66-10 

PRINCE RUPERT-SKEENA MAP-AREA, B.C. GSC PAPER 66-33. 

EIOTITE, K-AR AGE 139 + OR - 7 M.Y. 

K=7.88 PERCENT, AR40/K40=0.0085• RADIOGENIC AR=89 
PERCENT. 

CONCENTRATE- RELATIVELY CLEAN, LIGHT BROWN BIOTITE. 
MOST FLAKES CONTAIN PATCHES OF ORIENTED ACICULAR 
INCLUSIONS. HORNBLENDE IMPURITY AMOUNTS TO ABOUT 
2 PERCENT. 

FROM QUARTZ DIORITE 
(103 Hl WEST SHORE OF GILL ISLAND, 3.5 MILES SOUTH OF 

BLACKROCK POINT• BRITISH COLUMBIA, 53-09-16 N, 129-
35-30 W. MAP-UNIT 2, GSC PAPER 66-1• PP. 80-85. 
SAMPLE HS-23-12-63• COLLECTED BY W.W. HUTCHISON 
AND INTERPRETED BY J.A. RODDICK. 

FOR DESCRIPTION AND INTERPRETATION SEE GSC 66-llo 
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HORNBLENDE, K-AR AGE 133 + OR 22 M.Y. 

K=0.98 PERCENT, AR40/K40=0.0080, RADIOGENIC AR =7 0 
FERCENT. 

CONCENTRATE- CLEAN• PLEOCHROIC, DARK GREEN TO 
YELLOW HORNBLENDE WI TH TRACE CONTAMINATION OF 
CHLORITE, BIOTITE AND QUAR TZ. 

FROM QUARTZ DIORITE 
<103 HJ WEST SHORE OF GILL ISLAND, ~.5 MILES SOUTH OF 

BLACKROCK POINT, BR ITISH COLUMBIA, 53-09-16 N, 129-
35-30 W. MAP-UNIT 2, GSC PAPER 66-l• PP. 80-85. 
SAMPLE HS-23-12-63• COLLECTED BY W.W. HUTCHISON AND 
INTERPRETED BY J.A. RODDICK. 

THE ROCK IS A MEDIUM- TO COARSE-GRAINED, HORNBLENDE/BIO-
TI TE QUARTZ DIORITE CONSISTING OF ABOUT 65 PERCENT PLAGIOCLASE, 
10 PERCENT QUARTZ, 18 PERCENT HORNBLENDE, 7 PERCENT BIOTITE, 
AND MINOR PYROXENE AND APATITE. T~IE QUARTZ IS INTERSTITIAL• 
AND THE MAFIC MINERALS ARE MARKEDLY POI KI LOBLASTIC. MOST OF 
THE PLAGI OC LASE IS TWINN ED AND SHOWS SMOOTHLY GRADATIONAL, NON­
OSCILLATORY ZONING. 

WITHIN THE LIMITS OF ANALYTICAL ERROR, NO S IGNIFICANT 
DIFFERENCE IN AGE WAS OBTAINED FROM THE HORNBLEND E AND BIOTITE. 
THE JURA-CRETACEOUS AGE IS THE OLDEST DE TERMINATION YET MADE 
FROM THE NORTHERN COAST MOUNTAIN PLUTONIC ROCKS. IT IS DIS­
TINCTLY OLDER THAN THE 103-111 M.Y. AGES FROM GRANODIORITE ON 
ANGE ISLAND, 35 MILES TO THE NORTHWEST ALONG THE REGIONAL 
TREND <SEE GSC PAPER 65-17, P. lOJ. THE JURA-CRETACEOUS AGE 
OF THE QUARTZ DIORITE ON GILL ISLAND SUPPORTS EARLIER INDICA­
TIONS THAT THE ISOTOPIC AGES OF THE PLUTONIC ROCKS GENERALLY 
DECREASE FROM WE ST TO EAST WITHIN THE COAST MOUNTAIN BELT. 

GSC 66-12 HORNBLENDE, K-AR AGE 87 + OR - 15 M.Y. 

K=0.94 PERCENT, AR40/K40=0.0052• RADIOGENIC AR=59 
PERCENT. 

C0NCENTRATE- CLEAN• PLEOCHROIC DARK GREEN TO HONEY­
YELLOW HORNB LEN DE WI TH A TRACE OF QUAR TZ IMPURITY. 

FROM COARSE-GRAINED GRANODIOR!TE 
<103 HJ SOUTH SHORE OF GRAVEL LA~E, BR ITI SH COLUMBIA, 53-

40-45 N, 129-29-45 W. ONLY PUBLISHED GEOLOGICAL 
MAP JS SMA LL SCALE SKE TCH MAP IN GSC PAPER 66-1, 
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P. 83. SAMPLE IS FROM MAP-UNIT 4• SAMPLE SEN-
60-08-63• COLLECTED BY s. NELSON, AND INTER­
PRETED BY J.A. RODDICK. 

FOR INTERPRETATION SEE DETERMINATION GSC 66-13. 

GSC 66-13 

(103Hl 

BIOTITE, K-AR AGE 70 + OR - 4 M.Y. 

K=7.07 PERCENT, AR40/K40=0.0042• RADIOGENIC AR=70 
PERCENT. 

CONCENTRATE- RELATIVELY CLEAN, UNALTERED, LIGHT 
OLIVE-GREEN BIOTITE WITH LESS THAN 5 PERCENT HORN-
ELENDE CONTAMINATION. 

FROM COARSE-GRAINED GRANODIORITE 
SOUTH SHORE OF GRAVEL LAKE, BRITISH COLUMBIA; 53-
40-45 N, 129-29-45 w. ONLY PUBLISHED GEOLOGICAL 
MAP IS SMALL SCALE SKETCH MAP IN GSC PAPER 66-1• 
P. 83• SAMPLE IS FROM MAP-UNIT 4• SAMPLE SEN 60-
08-63 COLLECTED s. NELSON• AND INTERPRETED BY J.A. 
RODDICK. 

THIS SAMPLE WAS COLLECTED FROM GRANODIORITE JUST WEST OF 
THE CENTRAL METASEDIMENTARY BELT IN THE COAST CRYSTALLINE BELT. 
A DA TE OF AROUND 65 M.Y. WAS EXPECTED AND THE BIOTITE DATE 
OBTAINED OF 70 + OR - 4 M.Y. IS IN THE RIGHT NEIGHBOURHOOD. 
HORNBLENDE YIELDED 87 + OR - 15 M.Y. WHICH IN VIEW OF THE 
RATHER LARGE POSSIBLE ERROR, MAY NOT BE SIGNIFICANTLY DIFFERENT 
FROM THE BIOTITE AGE. THE RESULT FURTHER SUBSTANTIATES THE 
EMERGING CONCEPT OF A CENTRAL ZONE IN THE COAST CRYSTALLINE 
BELT THAT HAS AN AGE INTERMEDIATE BETWEEN THE 45 M.Y. ZONE 
TO THE EAST AND 100 M.Y. ZONE TO THE WEST. 

THE GRANODIORITE WAS TAKEN FROM WHAT MAY BE CONSIDERED THE 
SOU THERN EXTENSION OF THE ECSTALL PLUTON. FROM THE NORTHERN 
END OF THIS PLUTON 140 MILES NORTH OF WHERE SAMPLE SEN 60-08-
63 WAS TAKENl A SPECIMEN OF QUARTZ DIORITE SUBMITTED BY W.W. 
HUTCHISON YIELDED A BIOT!TE AGE OF 64 + OR - 8 M.Y. THE NORTH­
ERN END OF THE PLUTON MAY BE SLIGHTLY YOUNGER THAN THE SOUTHERN 
PART BUT THIS CONCLU S ION REQUIRES FURTHER SUBSTANTIATION. AT 
BEST I NTERPRETATION OF ISOTOPIC AGES FROM COAST MOUNTAIN ROCKS 
WILL REMAIN DIFFICULT uNTIL IT IS KNOWN WHETHER AGES OBTAINED 
REPRESENT TllAT OF PLUTON EMPLACEME NT OR ARE RELATED TO GENERAL 
UNROOFING OF LARGE SEGMENTS OF THE COAS T CRYSTALLINE BELTS. 
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HORNBLENDE, K-AR AGE 142 + OR - 37 M.Y. 

K=0.41 PERCENT, AR40/K40=0.0086• RADIOGENIC AR=49 
PERCENT. 

CONCENTRATE- RELATIVELY CLEAN, UNALTERED GREEN 
HORNBLENDE. MOST GRAINS CONTAIN FINE OPAQUE 
INCLUSIONS. IMPURITIES CONSIST OF ABOUT 5 PERCENT 
BIOTITE AND TRACES OF QUARTZ AND CHLORITE. 

FROM GRANODIORITE 
(103 Bl POOLE POINT, BURNABY ISLAND !QUEEN CHARLOTTE IS­

LANDS)• BRITISH COLUMBIA, 52-22 N• 131~15 W. NO 
PUBLISHED GEOLOGICAL MAP. SAMPLE 65-AB4, COL­
LECTED AND INTERPRETED GY A. SUTHERLAND BROWN (B.Co 
DEPT. OF MINES AND PETROLEUM RESOURCES). 

THE ROCK IS A GREY, MEDIUM-GRAINED HORNBLENDE-BIOTITE 
GRANODIORITE CONSISTING MAINLY OF STRONGLY ZONED LATH-SHAPED 
PLAGIOCLASES (40 PERCENT) WITH LESSER QUARTZ (30 PERCENT) AND 
K-FELDSPAR 110 PERCENT). BIOTITE (8 PERCENT) OCCURS AS FRESH 
ORANGE-BROWN FLAKES AND HORNBLENDE (12 PERCENT) AS FRESH PALE 
GREEN, SLIGHTLY CORRODED GRAINS WITH INCLUDED OPAQUES • . 

THE AGE OF 142 + OR - 37 M.Y. IS RATHER OLDER THAN EXPECTED 
IN THAT THE BURNABY ISLAND PLUTON IS ASSUMED TO BE POST-LONG­
ARM (HAUTERIVIAN-BARREMIAN - ABOUT 125 M.Y.l. MOST OF THE 
POST TECTONIC INTRUSIONS ARE DEFINITELY TERTIARY, BUT IT 
APPEARS THAT THE SOUTHERN PLUTONS MUST BE LATE CRETACEOUS. 

GSC 66-15 BIOTITE, K-AR AGE 47 + OR - 4 M.Y. 

K=7.72 PERCENT, AR40/K40=0.0028• RADIOGENIC AR=77 
PERCENT. 

CONCENTRATE- CLEAN, VERY SLIGHTLY ALTERED OLIVE­
GREEN BIOTITE WITH 2 PERCENT HORNBLENDE CONTAM­
INATION. THE MICA FLAKES ARE SLIGHTLY ALTERED ON 
THE EDGES AND THE TOTAL CHLORITE CONTENT IS 1 PER­
CENT. 

FROM GRANODIORITE 
(103 Il APPROXIMATELY 3 MILES WEST OF MT. VOSHELL, BRITISH 

COLUMBIA, 54-53-40 N, 129-25-00 w. ONLY PUBLISHED 
GEOLOGICAL MAP IS IN GSC PAPER 66-33• SAMPLE 
COLLECTED FROM MAP-UNIT 11• SAMPLE RD 65-10386 
COLLECTED BY J.A. RODDICK AND INTERPRETED BY 
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W.W. HUTCHISON. 
THE ROCK IS A MEDIUM-GRA I NED GRANODIOR ITE WHOSE TE XTUR E I S 

DEFINED BY CCARSE• SLIGHTL Y RAGGED BIOTI TE • STU MPY SUB-EUHEDRA L 
COMMONLY BENT PLAGIOC LASE (AN32 APPRox.1. AND IRREGULARLY 
INTERGROWN AGGREGATES OF QUARTZ, MICROCLINE PERTHITE AND 
MYRMEKITE. ACCESSORY MINERALS ARE HORNBLENDE, MAGNETITE AND 
SPHENE. BIOTITE CUNSTITUTES APPROXIMATE LY 10 PERCENT OF THE 
ROCK AND IS SLIGHTLY ALTERED TO CHLORITE. 

THE SAMP LE WAS CO LLECTED FROM A CENTRAL ZONE OF PONDER 
PLUTON, WHICH INTRUDES BOWSER GROUP STRATA (UPPER JURASSIC -
LOWER CRETACEOUS! TO THE EAST AND GRADES INTO AND IN PART OVER 
RIDES THE GNEISS COMPLEX TO THE WEST. A PREVIOUS K/AR DATE ON 
BIOTITE FROM GRANODIORITE NEAR THE EAST CONTACT OF THIS 
PLUTON• YIELDED 46 M.Y. WH I CH IS NOT SIGN IFIC AN TLY DIFFERENT 
FROM THE AGE UNDER DISCUSSION. THIS 47 M.Y. DATE IS CONSISTENT 
WITH THE 46 + OR - 4 M.Y. K-AR DATES OBTA I NED FROM 9 OTHER 
DETERMINATIONS MADE ON PLUTONIC AND METAMORPH IC ROCKS IN THE 
COAST MOUNTAIN PROJECT AREA. THIS DATE MAY REFLECT TIME OF 
EMPLACEMENT OR THE TIME OF THE LAST REGIONAL THERMAL EVENT 
WHICH WAS BROUGHT TO A CLOSE BY UPLIFT AND ACCOMPANYING UN­
ROOFING. 

GSC 66-16 HORNBLENDE, K-AR AGE 87 + OR - 11 M.Y. 

K=0 .70 PERCENT, AR40/K40=0.0052• RADIOGENIC AR=55 
PERCENT. 

CONCENTRATE- RELATIVELY CLEAN, PLEOCHROIC DARK 
GREEN TO HONEY YELLOW HORNBLENDE WITH QUAR TZ• 
CHLORITE AND MICA IMPURITIES. 

FROM GRANODIORITE 
(103 Al TWO MILES NOR THE AST OF KI TA SU BAY• SW IN DL E ISLAND• 

BRITISH COLUMBIA, 52-34-30 N, 12 8-41-30 W. MAP­
UNIT c, GSC PAPER 66-25. SAMPLE RD-65-30069, 
COLLEC TE D BY W.W. HUTCHISON, INTERPRETED BY A.J. 
EA~R. 

THE SAMPLE IS FROM A MEDIUM GRAINED, GREY HORNBLENDE­
BIOTITE GRANODIORITIC PLUTON. HORNBLENDE rs I N PRISMS 1-2 MM 
LONG, AND BIOTITE FORMS EUHEDRAL BOOKS UP TO 6 MM IN DIAMETER• 

FOR INTERPRETATION, SEE GSC 66-17 
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(103Al 

21 

BRITISH COLUMBIA 

BIOTITE, K-AR AGE 88 + OR - 5 M.Y. 

K=6.33 PERCENT, AR40/K40=0.0053• RADIOGENIC AR=83 
PERCENT. 

CONCENTRATE- RELATIVELY CLEAN, UNALTERED, LIGHT 
BROWN B!OTITE WITH LE SS TH AN 10 PERCENT HORNBLENDE 
CONTAMINATION. 

FROM GRANODIORITE 
FOR DETAILS AND DESCRIPTION SEE GSC 66-16· 

FIELD EVID~NCE• PARTICULARLY THE PRESENCE OF A NORTH­
WESTERLY STRUC TURAL TREND DEFORMED BY A NORTHEASTERLY TREND 
INDICATE ThAT THE PLUTON HAS HAD A COMPLEX HISTORY. IN SOME 
PLACES, TWO GtNERATIONS OF PLAGIOCLASE CRYSTALS CAN BE RE­
COGNIZED, THE OLDER BEING COMMONLY MORE CALCIC. 

AS THE AGE INDI CA TE D BY BIOTITE AND HORNBLENDE IS THE SAME• 
IT APPEARS TO DATE A MAJOR EVENT IN THE HISTORY OF THE PLUTON. 
THIS MIGHT NOT BE THE TIME OF ITS INTRUSION, BUT OF SOME LATER 
RECRYSTALLIZATION. 

GSC 66-18 

(94 Cl 

HORNBLENDE, K-AR AGE 152 + OR - 15 M.Y. 

K=l.04 PERCENT, AR40/K40=0.0093t RADIOGENIC AR=73 
PERCENT. 

CONCENTRATE- CLEAN• SLIGHTLY SC H!LLERIZED OLIVE­
GREEN HORNB LENDE WITH A TRACE OF OLIVINE AND MICA 
(BIOTITEJ. 

FROM BIOTITE-HORNBLENDE PERIDOTITE 
AIKEN LA KE AREA• BRITISH COLUMBIA, 56-26 Nt 125-
35 W. MA P-UNIT 9, GSC MAP 1030A (AIKEN LAKE• E.F. 
ROOTSl• SAMPLE IB65-127B• COLLECTED AND INTER­
PRETED BY T.N. IRVINE . 

SEE GSC 66-19 FOR A DESCRIPTION OF THE ROCK AND DISCUS­
SION OF THE AGE OBTAINED. 
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BIOT!TE, K-AR AGE 164 + OR - 9 M.Y. 

K=7.59 PERCENT, AR40/K40=0.0lOO, RADIOGENIC AR=87 
PERCENT. 

CONCENTRATE- CLEAN• UNALTERED, VERY PALE REDDISH 
BROWN BIOTITE WITH ONLY A TRACE OF CHLORITE. 

FROM BIOTITE-HORNBLENDE PERIDOTITE 
AIKEN LAKE AREA, BRITISH COLUMBIA• 56-26 Nt 125-35 
W. MAP-UNIT 9, GSC MAP 1030A (AIKEN LAKEt E.F. 
ROOTS)• SAMPLE IB65-127Bt COLLECTED AND INTER­
PRETED BY T.N. IRVINE. 

THE ROCK IS MEDIUM GRAINED, MASSIVE AND UNSHEARED, WITH 20 
PERCENT BIOTITE AND 15 PERCENT HORNBLENDE PO!KILIT!CALLY EN­
CLOSING ROUNDED OLIVINE GRAINS. IT CONTAINS ABOUT 1 PERCENT OF 
TINY OPAQUE CHROMITE GRAINS. THE OLIVINE IS VEINED WITH A 
LITTLE SERPENTINE AND SECONDARY MAGNETITE. THE OTHER MINERALS 
APPEAR VIRTUALLY UNALTERED. 

THE SAMPLE IS FROM THE POLARIS ULTRAMAFIC COMPLEX IN THE 
AIKEN LAKE MAP -AREA IN NORTH-CENTRAL BRITISH COLUMBIA. IN THE 
COMPLEX, HORNRLENDE IS A MAJOR PRIMARY MI NERAL, AND PRIMARY 
BIOT!TE IS WID~LY DISPERSED IN TRACE AMOUNTS THROUGH LARGE 
AREAS OF PERIDOT!TE. THE BIOTITE AND HORNBLENDE IN SAMPLE IB 
65-127B ARE ALSO INDICATED TO BE PRIMARY BY THEIR TEXTURAL 
CHARACTERISTICS. ON THIS BASIS, THE MIDDLE JUR ASS IC AGE OF 
164 M.Y. OB TAINED FOR THE BIOTITE, SUPPORTED BY A 152 M.Y. AGE 
FOR THE HORNBLENDE ( SEE GSC 66-18), SHOULD INDICATE THE TIME 
AT WHICH THE INTRUSION SOLIDIFIED. THERE IS A POSSIBILITY OF 
SLIGHT ARGON LOSS UUEt FOR EXAMPLE, TO POST-CO NSO LIDATION 
SERPENTINIZATION, AND THIS IS BEING FURTHER TESTED. 

GSC 66~20 

(93 Dl 

MUSCOVITE• K-AR AGE 51 + OR - 6 M.Y. 

K=8.69 PERCENT, AR40/K40=0.0030t RADIOGENIC AR=57 
PERCENT. 

CONCENTRATE- CLEAN MUSCOVITE WITH PROMINENT (001) 
PARTING. A FEW FLAKES HAVE ATTACHED SPECKS OF 
BIOTITE AND CHLORITE. TOTAL CHLORITE CONTENT IS 
LESS THAN 1 PERCENT. 

FROM GRANODIORITE 
OVESEN PINT, LABOUCHERE CHANNEL• BRITISH COLUMBIA• 
52-25 N, 127-14 W. MAP-UNIT llBt GSC PAPER 66-25• 
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SA~PLE BT 89- A-63• COLLECTED AND INTERPRETED BY 
A.J. BA ER. 

THE SPEC I MEN I S FROM A MASSIVE, HOMOGENEOUS GRANODIORITE­
QUAR TZ MONZON ITE PLU TON , SHARPLY INT RUS IVE INT O DIORITEt 
GREENSTONE, QUAR TZ DI OP ITE AND GNE ISS OF UNKNOWN AGE. A 
GROSSLY CONCE NTRIC FOLIATI ON I S VI S IBLE I N THE MARG I NA L ZON ES. 

THIS I S THE SAME SPECIMEN FROM WH I CH BIOTITE I ND IC ATED 
57 + OR - 6 M.Y. (GSC 64-10• GSC PAPER 65-17). AGES GIVE N BY 
MUSCOV ITE AND BIO TITE MAY BE CONSIDERED IDENTICAL WI THI N THE 
LIMITS OF EXPERIME NTAL ERROR. THESE AGES ARE NOT CONTRADICTED 
BY FIELb EVIDENCE• AND MAY INDICATE THE APPROXIMATE AGE OF 
INTRUSION. 

GSC 66-21 

(93 Gl 

BIOTITE, K-AR AGE 105 + OR - 6 M.Y. 

K=7.37 PERCENT, AR40/K40=0.0063• RADIOGENIC AR=89 
PERCENT. 

CONCENTRATE- CLEAN• OLIVE-GREEN BIOTITE. MOS T 
FLA KES CONTAIN A FEW ROD-LIKE, COLOURLESS INCLU SIONS 
OF APATITE, AND A FEW FL AK ES ARE SLIGHTLY BLISTER­
ED. HORNB LENDE (1 PERCENT) I S THE ONLY IMPURITY. 

FROM **GRAN ITE** BOULDER 
MOUTH OF REDROCK CREE K, BRITISH COLUMBIA• 53-42 N• 
122-41 w. MAP-UNIT 6At GSC MAP 49-1960. SAMPLE 
502 B-8TD, COLLECTED AND INTE RPR ETED BY H.W. TIPPER. 

THE SAMPLE IS FR OM SEVERAL BOULDERS OF IDENTICAL LITHOLOGY 
IN A LOWER JURA SS IC CONG LOM ER ATE. THE MA TERI AL IS DEEPLY 
WEATHERED. THE ROC K IS A COARSE-GRAINED QUARTZ MONZONITE, 
EQUIGRANULAR FOR THE MOST PART. 

FOR INTERP RETATI ON SEE GSC 66-25. 

GSC 66-22 BIOTITE, K-AR AGE 98 + OR - 5 M.Y. 

K=7.42 PERCENT, AR40/K40=0.0059• RADIOGENIC AR=82 
PERCENT. 

CONCENTRATE- CLEAN• UNALTERED, LIGHT BROWN BIOTITE 
WITH A TRAC E OF HO RNBLENDE AND 1 PERCENT CHLORITE 
IMPURITY. 
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FROM QUARTZ MONZONITE 
MOUTH OF RED ROCK CREEK, BRITISH COLUMBIA• 53-41 N, 
122-41 W. MAP-UNIT 6A, GSC MAP 49-1960• SAMPLE 
502A-8TD, COLLECTED AND INTERPRETED BY H.W. TIPPER . 

THE SAMPLE WAS OBTAINED FROM A BOULDER IN A LOWER JURASSIC 
CONGLOMERATE. THE ROCK IS DEEPLY WEATHERED AND FRIABLE. IT IS 
A LIGHT GREY, COARSE-GRAINED, PORPHYRITIC QUARTZ MONZONITE. 
SCATTERED PALE PINK SUBHEDRAL CRYSTALS OF POTASH FELDSPAR ARE 
PRESENT. 

FOR INTERPRETATION SEE GSC 66-25. 

GSC 66-23 

(93 Gl 

BIOTITE, K-AR AGE 104 + OR - 5 M.Y. 

K=7.60 PERCENT, AR40/K40=0.0063, RADIOGENIC AR=93 
PERCENT. 

CONCENTRATE - CLEAN• OLIVE-GREEN BIOTITE. MOST 
FLAKES CONTAIN A FEW ROD-LIKE, COLOUR~ESS IN­
CLUSIONS OF APATITE. THERE ARE OCCASIONAL PLEO­
CHROIC HALOS, AND A FEW FLAKES ARE ALTETED TO 
CHLORITE ON THE EDGES. ABOUT 1 PERCENT HORNBLENDE 
IS PRESENT AS AN IMPURITY. 

FROM QUARTZ MONZONITE 
7 MILES FROM HIGHWAY 97 ALONG NAVER FORESTRY ROAD• 
BRITISH COLUMBIA, 53-18 N• 122-22 W. MAP-UNIT 7B• 
GSC MAP 49-1960. SAMPLE 506-24TD, COLLECTED AND 
INTERPRETED BY H.W. TIPPER. 

THE SAMPLE IS A FRESH, GREY, COARSE-GRAINED QUARTZ MON­
ZONITE WITH SCATTERED ANHEDRAL TO SUBHEDRAL PHENOCRYSTS OF 
PALE PINK POTASH FELDSPAR UP TO 2/3 INCH LONG, FRESH BLACK 
SEBHEDRAL CRYSTALS OF BIOTITE ARE ABUNDANT THROUGHOUT THE 
GROUNDMASS. 

FOR INTERPRETATION SEE GSC 66-25 . 

GSC 66-24 BIOTITE, K-AR AGE 107 +OR - 6 M.Y . 

K=7.68 PERCENT, AR40/K40=0.0064• RADIOGENIC AR=86 
PERCENT. 
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CONCENTRATE- RELATIVELY CLEAN, UNALTERED OLIVE­
GREEN BIOTITE WITH ABOU T 2 PERCENT HORNBLENDE 
IMPURITY. A FEW OF THE FLAKES CONTAIN COLOURLESS 
APATITE INCLUSIONS AND OCCASIONAL WEAK PLE OCHROIC 
HALOS. MOST FLAKES ARE SLIGHTLY BLISTERE D. 

FROM QUARTZ MONZONI TE 
8 MILES WEST-SOUTHWEST OF TEAPOT LAKE, BRITISH 
COLUMBIA• 53-25 N• 122-14 W. MAP-UN IT 7B• GSC MAP 
49-1960. SAMPLE 506-25TD• COLLECTED AND INTER­
PRETED BY W.H. TIPPER. 

THIS IS A COARSE-GRAINED PORPHYRITIC QUARTZ MONZONITE WITH 
PHENOCRYSTS OF VERY PALE PINK POTASH FELDSPAR AS ANHEDRAL TO 
SUBHEDRAL CRYSTALS UP TO 1/2 INCH LONG. BIOTITE IS FRESH AND 
UNALTERED. 

FOR INTERPRETATION SEE GSC 66-25. 

GSC 66-25 

(93 Gl 

HORNBLENDE, K-AR AGE 176 +OR - 20 M.Y. 

K=1.15 PERCENT. AR40/K40=0.01oa. RADIOGENIC AR=85 
PERCENT. 

CONCENTRATE- CLEAN• PLEOCHROIC DARK GREEN TO 
YELLOW BROWN HORNBLENDE WITH TRACE IMPURITIES OF 
MICA, CHLORITE• QUARTZ AND FELDSPAR. 

FROM GRANITE 
ON WILLOW RIVER FORESTRY ROAD AT ST. MARYS LAKE, 
BRITISH COLUMBIA, 53-44 N• 122-20 W. MAP-UNIT 7B• 
GSC MAP 49-1960. SAMPLE 505-21TD, COLLECTED AND 
INTERPRETED BY H.W. TIPPER. 

THIS ROCK IS A GREY , COARSE-GRAINED, PORPHYRITIC HORNBLENDE 
GRANITE WITH PHENOCRYSTS OF POTASH FELDSPAR UP TO 3/4 INCH 
LONG. THE MAFIC MINERAL IS ALMOST EXLUSIVELY A DARK GREEN 
HORNBLENDE IN EUHEDRAL TO SUBHEDRAL GRAINS. 

A GROUP OF AGE DETERMINATIONS (G SC 66-21, 22• 23, 24• 
AND 25l WAS OBTAINED FROM SAMPLES OF GRANITIC ROCK IN 
THE PRINCE GEORGE- QU ESNEL AREA. FOUR OF THE AGE DETERMINA­
TIONS WERE MADE ON BIOTITE (GSC 66-21• 22, 23• AND 24l AND 
OF THESE, TWO (G SC 66-21 AND 22) WERE ON SAMPLES FROM BOULDERS 
IN A CONGLOMERATE THAT IS BELIEVED TO BE OF LO WER JURASSIC 
AGE. THE FIFTH AGE DETERMINATION !GSC 66-25) I S ON HORNBLENDE 
OBTAINED FROM AN INTRUSIVE BODY. THE AGE DETERMINATION OF 
THIS HORNBLENDE (176 +OR - 20 MI LLI ON YEARS) IS ABOUT 75 
MILLION YEARS OLDER THAN THE AGE DETERMINATIONS ON THE BIOTITE 
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OF THE OTHER FOUR SAMP LES. 
THE TH REE INTRUSIVE BOD IE S SAMP LE D (G SC 66-23, 24, AND 

251 ALL INTRU DE UPPER TRI ASS IC (KARNIANl STRATA AND THESE 
BOD IES WERE APPAREN TLY THE SO URC E OF THE BOULDERS IN THE LOWER 
JURASSIC CONGLOMERATE FROM WHI CH TH E OTHE R TWO SAMPLES WERE 
OB TAI NED (GSC 66-22 AND 211· IF THE FI ELD I NTE RPRE TATI ONS 
ARE CORRECT, THE AGE OF THE INT RUSIONS SHOULD BE LATE UPPER 
TRIASSIC OR EARLY LOWER JUR ASS IC AND AN AGE DETERMI NA TI ON OF 
190 TO 200 MILLION YEARS WOULD BE EX PE CTED. 

IT WOULD APPEAR THAT THERE HA S BE EN A LOSS OF ARGON, MUCH 
GREATER IN TH E B!OTITE THAN I N TH E HORNBLENDE, THAT MAY HAVE 
BEEN CAUSED BY SOME OROG ENIC EVENT AT THE CLOSE OF LO WER CRET­
ACEOUS TIME. 

GSC 66-26 

(93 Bl 

BIOT!TE, K-AR AGE 106 + OR - 6 M.Y. 

K=7.1 9 PERCENT, AR40/K40=0.0064• RADIOGENIC AR=88 
PERCENT. 

CONCENTRATE- CLEAN, OL I VE - GR EEN BIOTITE WITH LES S 
THAN 2 PERCENT HORNBLENDE IMPURITY. 

FROM GRANODIORITE 
2 MILES NORTH OF WEST EN D OF DRUMMOND LAK E• BR ITI SH 
COLUMBIA• 52-04 N• 122- 3 5 W. MAP-UNIT At GSC MAP 
12-1959. SAM PLE 611-43TD• COLLECTED AND I NTER­
PRETED BY H.W. TIPPER. 

THIS IS A GREY• COARSE-GRAINED, EQUIGRA NULAR GRANODIORITE• 
THE BIOTITE IS BLACK AND IN EUHEDRAL CRYSTALS COMPRISING AS 
MUCH AS 20 PERCENT OF THE ROCK. 

THE PLUTONIC BODY FROM WHICH THE SAMPLE WAS OBTAINED IS 
INTRUSIVE INTO ROCKS THAT ARE BELIEVED TO BE OF LOWER JURASSIC 
AGE. LITHOLOGICALLY THIS ROCK RESEMBLES BOULDERS FOUND IN A 
LATE LOWER CRETACEOUS (APTIANl CONGLOMERATE TO THE SOUTH AND 
HENCE IS BELIEVED TO BE THE SOURCE AREA. GRANITIC PEBBLES 
IN CONGLOMERATES OF EARLY UPPE R JURAS S IC AGE (O XFORDIANI MAY 
ALSO HAVE BEEN DERIVED FR OM THI S INTRU SIV E MASS. FROM STRATI­
GRAPHIC EVIDENCE THE GRANODIORITE IS BELIEVED TO BE MIDDLE 
JURASSIC (BATHONIANI IN AGE. 

THE AGE DETERMINATION DATE OF 106 + OR - 6 MILLION YEARS IS 
ABOUT SIXTY MILLION YEARS YOUNGER THAN THE MIDDLE JURASSIC 
DATE PROPOSED FROM FIELD EVIDENCE. 
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BIO T!T E, K-AR AGE 150 + OR - 8 M.Y. 
152 + OR - 7 M.Y. 

K=6.0l PERCENT. AR40/K40 =0. 0092• RADIOGENIC AR=8S 
PERCENT. 
K=6.0l PERCENT, AR40/K40=0.0092t RADIOGENIC AR=86 
PERCENT. 

CONCENTRATE- ALTERED, LIGHT BROW N 0 10TITE. ALT ERA ­
TION CONSISTS MAINLY OF CH LORITIZATION ON FLAKE 
EDGES• AND THE TOTAL CHLORITE CONTE NT IS ABO UT 20 
PERCENT. 

FROM QUARTZ MONZON!TE 
NORTHEAST SHORE OF BONANZA LAKE• VANCOUVER ISLAND• 
BRITISH COLUMBIA, 50-22-15 Nt 126 -45-40 W. SEE 
GSC MAP 1029A. SAMPLE CTKA-64-1• COLLECTED AND 
INTERPRETED BY D.J.T. CARSON. 

THE ROCK IS MED IUM GRAINED PALE PINKISH-GREY FRESH HPYIDIO­
MORPHIC-GRANULAR BIO TITE GRANODIORI TE. IT CONTAINS 49.7 PER­
CENT SUBHEDRAL OSCILLATORY ZONED CLOUDY OLI GOC LASE-ANDESINE. 
11·3 PERCENT CLOUDY ANHEDRAL POTASH FELDSPAR, 31.6 PERCENT 
ANHE DRAL STRAINED QUAR TZ. 5.3 PERCEN T SUDHEDRAL PLEOCHROIC 
BROWN TO PALE YELLOW BIOTITE, 0.5 PERCENT POIKILITIC SUBHEDRAL 
PLEOCHROIC DEEP GREENISH BROWN TO PALE YELLOW HORNBLENDE• 0.8 
PERCENT CHLORITE AFTER BIOT IT E, 0.4 PERCENT I RON OXIDE, 
AND Q.4 PERCENT APATI TE AND SPHENE. 

MOST BIOTITE GRAINS ARE UNALTERED. EUHEDRAL UNALTERED 
HORNBLENDE AND APATITE CRYSTALS ARE IN CLUDED IN MANY BIOTI TE 
GRAINS AND POIKIL!TIC HORNBLENDE INCLU DES UNALTERED BIOTITE 
CRYSTALS. 

THE INTRU SION AT BONANZA LAKE IS A RELATIVELY HOMOGENEOUS 
BODY APPROXIMATELY 8 MILES LONG BY 2 MILES WIDE. IT IS 
PETROGRAPHICALLY S IMILAR TO A MAJOR PHASE OF THE NIMPKISH 
BATHOLITH (G SC 65-14• 151 M·Y·l SOU TH OF BONANZA LAKE. THE 
YOUNGEST ROCKS IT INTRUDES ARE TH OSE OF THE BONANZA FORMATION 
THE LOWER PART OF WHICH IS OF LATE NOR I AN (MID LATE TRIASSIC) 
AGE. 

THE K-AR AGES OF 150 M.Y. AND 152 M.Y. ARE IN CLOSE AGREE­
MENT WITH SEVERAL OTHER K-AR DETERMINATIONS FROM VANCOUVER 
ISLAND• WHICH RANGE FROM 143 TO 167 M.Y. AND APPEAR TO DA TE 
THE **COAST ~ANGE OROGENY** IN THAT AREA. 

REFERENCES-

HOADLEY. J.W. 
1954 GEOLOGY AND MINERAL DEPOSITS OF THE ZEBA LL OS -
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NIMPKISH AREA, VANCOUVER I SLAND• B. C. GSC MEM. 272. 
PHLOGOPITE, K-AR AGE 148 + OR - 8 M.Y. 

K=5.47 PERCENT, AR4 0 / K4 0=0 .00 90 • RA DIOGE NIC AR=84 
PERCENT. 

CONCENTRATE- VERY PALE GRE EN, CLE AN PH LOGOP ITE. 
THERE IS NO FREE CHLORITE IN THE CONCENTRATE• YET 
X-RAY DIFFRACTI ON STU DY I NDIC ATE S ABOUT 35 PE RCE NT 
CHLORITE. IT IS SUGGE STED• THEREFORE, THAT THE 
GREEN COLOUR OF THE MIC A r s DUE TO THE PRES ENCE OF 
CHLORITE WITHIN THE STRUCTURE OF THE MICA. 

FROM SKARN 
ZEBALLOS IRON MINE• FL OREBODY, VANCOUVER ISLAND, 
BRITISH COLUMBIA, 50-02-58 N, 126-49-56 w. MAP AS 
FIG. 2 IN B.C. DEPT. OF MINES BULLETIN 27. SAMPLE 
CT-A-24/8/65, COLLECTED AND INTERPRETED BY D.J.T. 
C~RSON. 

THE COARSE FRESH DARK GREENISH-BRW ON PHLOGOPITE OF SAMPLE 
CT-A-24/8/64 IS FROM THE SKARN ZONE ENCLOSING THE FL CONTACT 
METASOMATIC MAGNETITE OREBODY. CHLORITE CONTAINED WITHIN THE 
CRYSTAL STRUCTURE GIVE S IT A GREENISH COL OUR BUT IS BELIEVED TO 
BE PRIMARY. 

THE DETERMINATION OF 148 + OR - 8 M.Y. SHOULD INDICATE THE 
AGE OF THE SKARN, AND APPR OXI MATELY• THE AGE OF THE MAGNETITE 
ORE WHICH HAS A CL0~ 2~ GENETIC RELATIONSHIP TO THE S KARN. THIS 
DETERMINATION IS IN CLOSE AGREE MENT WITH DATING DONE ON THE 
INTRUSIONS RELATED TO THE CONTACT METASOMATIC MAGNETITE DEPOSITS 
AT KENNEDY LAKE !GSC 64-2• -3) AND NIMPKISH LAKE !GSC 65-14,-15) 

REFERENCES-

STEVENSON, J.S. 
1950 GEOLOGY AND MINERAL DEPOSITS OF THE ZEBALLOS 

MINING CAMP, BRITISH COLUMBIA, B.C. DEPT. OF 
MINES BULL. NO. 27. 

WANLESS ET AL 
1966 AGE DETERMINATION~ AND GEOLOGICAL STUDIES K-AR 

ISOTOPIC AGES, REPORT 6• GSC PAPER 65-17. 
1967 AGE DETERMINATIONS AND GEOLOGICAL STUDIES K-AR 

ISOTOPIC AGES, REPORT 7, GSC PAPER 66-17. 
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BIOTITE, K-AR AGE 39 + OR - 7 M.Y. 

K=4.73 PERCENT, AR40/K40=0.0023, RADIOGENIC AR=71 
PERCENT. 

CONCENTRATE- RELATIVELY CLEAN, SLIGHTLY ALTERED 
BROWN BIOTITE WITH 2 PERCENT HORNBLENDE AND 2 PER­
CENT FREE CHLORITE IMPURITIES. ABOUT 10 PERCENT OF 
THE FLAKES ARE ALTERED TO CHLORITE ON THEIR EDGES• 
AND APPROXIMATELY 1 PERCENT CONTAIN COLOURLESS 
INCLUSIONS. TOTAL CHLORITE CONTENT IS 8 PERCENT. 

FROM QUARTZ DIORITE 
IN CREEK 500 FT WEST OF FAITH LAKE• FORBIDDEN 
PLATEAU, VANCOUVER ISLAND• BRITISH COLUMBIA• 49-
39-12 N, 125-24-41 W. NO GEOLOGICAL MAP REFERENCE. 
SAMPLE CT-K-17/9/65• COLLECTED AND INTERPRETED BY 
D.J.T. CARSON. 

THE ROCK IS FINE TO MEDIUM GRAINED HYPIDIOMORPHIC-GRANULAR 
GREY FRESH HORNBLENDE BIOTITE QUARTZ DIORITE. IT CONTAINS 68·6 
PERCENT SUBHEDRAL OSCILLATORY ZONED PLAGIOCLASE lAN16-66l• 21•2 
PERCENT ANHEDRAL QUARTZ, 5.3 PERCENT POIKILITIC HORNBLENDE WITH 
PLAGIOCLASE AND BIOTITE INCLUSIONS, 3.4 PERCENT POIKILITIC 
BIOTITE WITH PLAGIOCLASE INCLUSIONS AND PbEOCHROIC FROM DEEP 
ORANGE-BROWN TO PALE YELLOW, l•l PERCENT CHLORITE AFTER BIO­
TITE, AND MINOR ACCESSORY EPIDOTE, SPHENE, AND MAGNETITE• 

SAMPLE CT-K-17/9/65 IS FROM THE CENTER OF A SMALL PLUG COM­
POSED OF QUARTZ DIORITE OR DACITE PORPHYRY, IN THE FORBIDDEN 
PLATEAU. IT INTRUDES TRIASSIC VOLCANIC ROCKS. A PETRO­
GRAPHlCALLY SIMILAR INTRUSION AT MT. WASHINGTON ABOUT 8 MILES 
TO THE NORTHEAST YIELDS A SIMILAR AGE IGSC 66-30, 35 + OR - 6 
~.Y.) AND INTRUDES TRIASSIC AND LATE CRETACEOUS ROCKS. 
COPPER-GOLD DEPOSITS AND BRECCIA ZONES ARE GENETICALLY RELATED 
TO BOTH INTRUSIONS. 

REFERENCE-

MULLER• J.E. 
1965 COMOX LAKE AREA• GSC MAP 2-1965. 

GSC 66-30 BIOTITE, K-AR AGE 35 + OR - 6 M.Y. 

K=7.33 PERCENT, AR40/K40=0o0021• RADIOGENIC AR=78 
PERCENT. 
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CONCENTRATE- CLEAN• UNALTERD KHAKI BIOTITE WITH 
LESS THAN 1 PERCENT CHLORITE IMPURITY. 

FROM QUARTZ DIOR!TE 
IN ROADCUT ON MT. WASHINGTON MI NE ROAD, 50 FT. EAST 
GF MCKAY CREEK AT 3600 FT. ELEVATION, VANCOUVER 
ISLAND• BRITISH COLUMBIA, 49-46-04 N, 125-17-24 w. 
MAP -UNIT 12• GSC MAP 2-1965. SAMPLE CT-A-6/9/65, 
COLLECTED AND INTERPRETED BY D.J.T. CARSON. 

THE ROCK IS FI NE TO MEDIUM GRAINED HYPIDIOMORPHIC-GRANULAR 
GREY FRESH HO RNB LEN DE BIOTITE QUARTZ DIOR!TE. IT CONTAINS 
60.0 PERCENT SUBHEDRAL OSCILLATORY ZONED PLAGIOCLASE (AN18-52l• 
26·3 PERCENT ANHEDRAL QUAR TZ, 7.1 PERCENT PO!KILITIC HORNBLENDE, 
4.6 PERCENT BI OTJTE PLEOCHROIC FROM DEEP DROWN TO PALE YELLOW 
WHICH IS INTERGROWN WI TH AND REPLACING HORNBLENDE, l PERCENT 
CHLORITE AFTER HORNBLENDE AND BIO TITE• AND ACCESSORY APATITE 
AND MAGNETITE. 

SAMPLE CT-A-6/9/65 IS FR OM THE CENTRAL PART OF THE MT. 
WASHINGTON STOCK WHICH INTRUDES ROCKS OF TRIASSIC AND LATE 
CRETACEOUS AGES. ASSOICATED WITH THE RELATIVELY EQUIGRANULAR 
STOCK ARE INTRUSI ONS OF QUARTZ DIORITE PORPHYRY OR DACITE POR­
PHYRY WHICH OCCUR AS GENERALLY CONCORDANT BODIES IN THE LATE 
CRETACEOUS SEDIMENTS OF THE COMOX AND TRENT RIVER FORMATI ONS 
SURROUNDING THE STOCK. THE CU-AU DEPOSITS AND BRECCIAS AT MT• 
WASHINGTON ARE ASSOCIATED WITH THESE INTRUSIVE ROCKS. 

THE K-AR AGE OF 35 + - OR 6 M.Y. IS THE YOUNGEST YE T 
OBTAINED FROM VANCOUVER ISLAND, BU T COMPARABLE DA TES WERE 
OBTAINED FROM BODIES OF SIMILAR QUARTZ DIOR ITE WITH ASSOCIATED 
PORPHYRITES AND MINERAL DEPOSI TS AT FAITH LAKE (GSC 66-29 AT 39 

OR - 7 M.Y.l, CATFACE PENINSULA (GSC 65-11 AT 48 +OR - 12 
M.Y.), AND ZEBALLOS (GSC 65-12 AT 38 +OR - 14 M.Y. lo 

REFERENCES-

CARSON• D.J.T. 
1960 GEOLOGY AND MINERAL DEPOSI TS OF MT. WASHING TON, 

VANCOUVER ISLAND M.A.sc. THESIS. UNIV. OF B.C. 
(UNPUBLISHED). 

MULLER• J.E. 
1965 COMOX LA KE AREA GSC MAP 2-1 965. 

GSC 66-31 BIOT!TE, K-AR AGE 50 + OR - 5 M.Y. 

K=6.87 PERCENT, AR40/K40=0.0030• RADIOGENIC AR= 71 
PERCENT. 
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CONCENTRATE- RELATIVELY CLEAN, BLEACHED, REDDISH 
BROWN BIOTITE. ABOUT ONE THIRD OF THE FLAKES 
CONTAIN STRONGLY PLEOCHROIC HALOS SURROUNDING 
BLEB-LIKE COLOURLESS INCLUSIONS. OTHER FLAKES 
CONTAIN COLOURLESS ACICULAR INCLUSIONS. CHLORITE 
ALTERATION IS PRESENT ON FLAKE EDGES AND TOTAL 
CHLORITE CONTENT IS 10 PERCENT. HORNBLENDE CONT­
AMINATION AMOUNTS TO ABOUT 3 PERCENT. 

FROM BIOTITE LEUCOGRANODIORITE 
STUBBS ISLAND, NEAR TOFINO, SOUTH OF WHARF, BRITISH 
COLUMBIA• 49-09-25 N, 125-55-30 w. NO PUBLISHED 
GEOLOGICAL MAP. SAMPLE ME~A 65-1• COLLECTED AND 
INTERPRETED BY J.E. MULLER. 

THE SAMPLE IS FROM A SMALL STOCK OF LEUCOCRATIC BIOTITE 
QUARTZ MONZONITE, VARYING IN TEXTURE FROM MEDIUM GRAINED 
EQU!GRANULAR TO PORPHYRITIC. IT OCCUPIES PARTS OF STUBBS AND 
FELICE ISLANDS AND A SAM LL COAS TAL AREA SOUTH OF TOFINO. THE 
ROCK IS READILY DISTINGUISHED FROM DARKER, COMMON LY HORNBLENDE­
BEARING• MESOZO IC GRANITIC ROCKS OF THE REGION. IT INTRUDES A 
GREYWACKE-ARGILLITE-CONGLOMERATE SEQUENCE THAT MAY BE EQUI­
VA LE NT TO SIMILAR ROCKS OF LOWER JURASSIC AGE, DESCRIBED BY 
JELETZKY (G~C PAPER 53-17l FROM FARTHER NORTH ON THE VANCOUVER 
ISLAND WEST COAST. 

THE EARLY TERTIARY AGE OF THE STOCK IS NEARLY IDENTICAL TO 
THAT OF THE YOUNGEST PART OF THE GRANITIC COMPLEX OF CATFACE 
MOUNTAIN, 7 MILES TO THE NORTH-NORTHWEST. 

GSC 66-32 

( 92 Fl 

BIOTITE, K-AR AGE 59 + OR - 3 M.Y. 

K=7.14 PERCENT, AR40/K40=0.0035, RADIOGENIC AR=79 
PERCENT. 

CONCENTRATE- RELATIVE LY CLEAN, SLIGHTLY ALTERED 
KHAKI BIOTITE. A FEW FLAKES CONTAIN TINY PRISM­
ATIC APATITE INCLUSIONS, AND A FEW CONTAIN COLOUR­
LESS, BLEB-LIKE INCLUSIONS SURROUNDED BY WEAK 
PLEOCHROIC HALOS. SOME FLAKES ALSO CONTAIN 
OPAQUE INCLUSIONS• TOTAL CHLORITE CONTENT AMOUNTS 
TO LESS THAN 2 PERCENT AND HORNB LENDE CONTAMINATION 
IS ABOUT 3 PERCENT. 

FROM QUARTZ MONZONITE 
LOGGING ROAD WES T OF PARADISE CREEK• BRI TI SH COL­
UMBIA (VANCOUVER ISLAND), 49-01-25 N, 125-29-10 w. 
NO PUBLISHED GO LOGICA L MAP. SAMPLE MEKA 65-2, 
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COLLECTED AND INTERPRETED BY J.E. MULLER. 
THE SAMPLE IS A PORPHYRITIC BIOTITE QUARTZ MONZONITE WITH 

QUARTZ• ORTHOCLASE AND BIOTITE IN A SLIGHTLY FINER MATRIX OF 
THE SAME MINERALS AND PLAGIOCLASE. CORROSION OF BIOTITE AND 
QUARTZ• ZONING OF PLAGIOCLASE, AND INCLUSION OF REMNANTS OF 
QUARTZ• PLAGIOCLASE AND BIOTITE IN PERTHITIC ORTHOCLASE 
INDICATE SEVERAL STAGES IN THE CRYSTALLIZATION HISTORY. 

THE ROCK FORMS PART OF A GRANITIC COMPLEX, INTRUDING TRIA­
SSIC AND JURASSIC VOLCANIC ROCKS AND CALCAREOUS SEDIMENTS EAST 
OF KENNEDY LAKE. THE METASOMATIC BRYNNOR MINES MAGNETITE 
DEPOSIT OCCURS IN THE SAME COMPLEX, 3 MILES TO THE NORTHEAST. 
FROM THERE TWO OTHER K-AR AGES HAVE ALREADY BEEN OBTAINED FROM 
SAMPLES, SUBMITTED BY G.E.P. EASTWOOD. ONE OF THESE, FROM 
GRANODIORITE IN CONTACT WITH LIMESTONE AND MAGNETITE, 3/4 MILE 
NORTHEAST OF THE MINE• YIELDED AN AGE OF 167 + OR - 10 MoY. 
NEARLY EQUAL TO SEVERAL OTHER MIDDLE TO UPPER JURASSIC K-AR 
AGES OBTAINED ON OTHER PARTS OF THE VANCOUVER ISLAND GRANITIC 
COMPLEX. THE PRESENT SAMPLE SHOWS THAT THE KENNEDY LAKE 
GRANITIC ROCKS ALSO CONTAIN AN EARLY TERTIARY COMPONENT. THE 
AGE IS THE HIGHEST OF SEVEN EARLY TERTIARY DATES OBTAINED 
SO FAR FROM THE ISLAND. WITH THE DATES FROM NEARBY CATFACE 
MOUNTAIN AND STUBBS ISLAND IT FORMS A SMALL GROUP BETWEEN 48 
AND 59 M.Y., POSSIBLY REPRESENTING AN OLDER PHASE OF TERTIARY 
INTRUSIONS, DISTINCT FROM ANOTHER GROUP OF DATES BETWEEN 35 
AND 39 M.Y. THE DATE OF 121 +OR - 35 M.y., OBTAINED FROM 
COMPOSITE SAMPLE OF TWO DYKES CUTTING MAGNETITE IN THE BRYNNOR 
MINES PIT HAS SO FAR NOT BEEN MATCHED BY SIMILAR DATES ELSEWHERE 
ON THE ISLAND• BUT MAY WITHIN THE ERROR LIMIT REPRESENT 
ANOTHER UPPER JURASSIC AGE. 

GSC 66-33 
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BIOTITE, K-AR AGE 160 + OR - 8 M.Y. 

K=6.32 PERCENT, AR40/K40=0.0098• RADIOGENIC AR=92 
PERCENT. 

CONCENTRATE- CLEAN, RELATIVELY UNALTERED, KHAKI 
BIOTITE. THERE IS SLIGHT CHLORITE ALTERATION 
AROUND FLAKE EDGES AND THE TOTAL CHLORITE CONTENT 
IS ABOUT 2 PERCENT. HORNBLENDE IMPURITY ALSO 
AMOUNTS TO ABOUT 2 PERCENT. 

FROM GRANODIORITE 
NANIAMO LAKES ROAD• NEAR DASH CREEK• 0.2 MILE WEST 
OF LOGGING SPUR Cl2• BRITISH COLUMBIA (VANCOUVER 
ISLAND), 49-05-15 N, 124-16-15 W. MAP-UNIT 7, GSC 
MAP 49-1963. SAMPLE MEKA 64-8• COLLECTED AND 
INTERPRETED BY J.E. MULLER. 
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THE SAMPLE IS A DARK COLOURED BIOTITE-HORNBLENDE GRANO­
DIORITE WITH OVER 25 PERCENT MAFIC MINERALS. IT IS THE FIRST 
DETERMINATION FROM THE EASTERNMOST GRANITIC BELT OF VANCOUVER 
ISLAND. THIS BELT INTRUDES TRIASSIC KARMUTSEN VOLCANIC ROCKS 
AND IS OV~RLAIN UNCONFORMABLY BY THE UPPER CRETACEOUS NANAIMO 
GROUP. THE MIDD LE TO LATE JURASSIC K-AR AGE IS IN GOOD AGREE­
MENT WITH THE FIELD DATA AND SHOWS THAT THIS PLUTONIC BELT IS 
DIRECTLY CORRELATIVE TO THE CENTRAL AND WESTERN CRYSTALLINE 
BELTS OF VANCOUVER ISLAND, ALREADY REPRESENTED BY A SMALL GROUP 
OF AGES, RANGING FROM 143 TO 167 M.Y. 

GSC 66-34 

192 Bl 

WHOLE ROCK, K-AR AGE 163 + OR - 20 M.Y. 

K=3.98 PERCENT, AR40/K40=0.0lOO, RADIOGENIC AR=74 
PERCENT. 

CONCENTRATE- CRUSHED WHOLE ROCK. 

FROM SCHIST 
PORTAL OF TWIN J MINE, DUNCAN, VANCOUVER ISLAND, 
BRITISH COLUMBIA, 48-52-00 N, 123-47-30 w. NO 
GEOLOGICAL MAP. SAMPLE CT-A-18/8/65, COLLECTED 
AND INTERPRETED BY D.J. CARSON. 

SAMPLE CT-A-18/8/65 IS FINE GRAINED SERICITE SCHIST DERIVED 
FROM CHERTY TUFFS OF THE LATE PALEOZOI C SICKER GROUP IEQUIV­
VALENT TO TH E CACHE CREEK GROUP). THESE TUFFS ARE THE HOST 
ROCKS FOR THE PB-ZN-CU-AG DEPOSITS OF THE TWIN **J** MINE NEAR 
DUNCAN, AND THE SAMP LE WAS TAKEN TO DETERMINE THE TIME OF THEIR 
DEFORMATION. 

STEVENSON 11945) BELIEVES THAT THE TWIN **J** ORES OCCUR AS 
REPLACEMENT BODIES INTRODUCED AFTER THE FOLDING AND META­
MORPHISM WHICH AFFECTED THE HOST ROCKS• AND NEWHOUSE AND FLA ­
HERTY 11930) BELIEVE THAT THE ORE IS LITTLE DEFORMED. 

THE PRESENT WRITER BELIEVES THAT THE ORE MAY HAVE BEEN 
DEFORMED AND REMOBILIZED DURING THE PERIOD OF FOLDING AND META­
MORPHISM WHICH BY GSC 66-34 OCCURRED APPROXIMATELY 163 M.Y. 
AGO. THIS AGE COINCIDES WITH SEVERAL DATES FROM GRANITIC ROCKS 
ON VANCOUVER ISLAND AND APPEARS TO PLACE THE **COAST RANGE 
OROGENY** ON VANCOUVER ISLAND IN THE MIDDLE TO LATE JURASSIC 
INTERVAL. 

IF THE TWIN **J** OR E WAS DEFORMED ALONG WITH ITS HOST 
ROCKS DURING THE **COAST RANGE OROGENY** IT IS OLDER THAN 163 

OR - 20 M.Y. 

REFERENCES-
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CLAPP, C.H., AND COOKE• H.C. 
1917 SOOKE AND DUNCAN MAP-AREAS• VANCOUVER ISLAND, 

GSC MEM, 96• PP. 3B7-390. 

NEWHOUSE, W.H., AND FLAHERTY, C.F. 
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GSC 66-35 
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BIOTITE, K-AR AGE 194 + OR - 10 M.Y. 

K=7.49 PERCENT, AR40/K40=0.0l20t RADIOGENIC AR=96 
PERCENT. 

CONCENTRATE- RE LATIVELY CLEAN, SLIGHTLY ALTERED 
KHAKI BIOTITE. A FEW FLAKES HAVE CHLORITIC ALTERA­
TION ON THE EDGES. IMPURITIES ARE HORNBLENDE (3 
PERCENT) AND CHLORI TE (2-3 PERCENT). 

FROM GRANODIORITE 
1·7 MILES NORTHEAST OF NORTH END OF CAVERHILL LAKE• 
BRITISH COLUMBIA, 51-20-40 N, 120-24-00 w. MAP 
UN IT BC IN GSC PAPAER 64-1• P. 67 • 1964. SAMPLE 
35-CACB-1, COLLECTE D AND INTERPRETED BY R.B. CAMP-
BELL. 

SEE GSC 66-36 FOR DESCRIP TI ON AND INTERPRETATION. 

GSC 66-36 
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HORNBLENDE, K-AR AGE 19B + OR - 12 M.Y. 

K=0.59 PERCENT, AR40/K40=0.0l22• RADIOGENIC AR=B9 
PERCENT. 

CONCENTRATE- CLEAN• UNALTERED, DARK GREEN HORN­
BLENDE· ABOUT 50 PERCENT OF THE GRAINS CONTAIN A 
VERY FEW FINE, OPAQUE INCLUSIONS. 

FROM GRANODIORITE 
1•7 MI LE S NORTHEAST OF NORTH END OF CAVERHILL LAKE• 
BRITISH COLUMB I A, 51-20-40 N, 120-24-00 w. MAP 
UNIT BC IN GSC PAPER 64-1• P. 67• 1964. SAMPLE 35-
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CACB-1• COLLECTED AND INTERPRETED BY R.B. CAMPBELL. 
THE ROCK IS MEDIUM-GRAINED, WEAKLY FOLIATED, ROUGHLY EQUI­

GRANULAR, SPECKLED• MEDIUM-GREY HORNBLENDE-BIOTITE GRANODIORITE. 
I T CONSISTS OF ABOUT 50 PERCENT PARTIALLY SERICITIZED AND 
ARGILLIZED PLAGIOC LASE !AN30-AN35), 15 PERCENT POTASH FELDSPAR• 
20 PERCENT QUARTZ• 10 PERCENT HORNBLENDE, AND 5 PERCENT BIO-
TI TE. HORNBLENDE IS NOT ALTERED AND ALTERATION OF BIOTITE IS 
VARIABLE, SOME IS HEAVILY CHLORITIZED, SOME IS UNALTERED. 

THE SAMPLE WAS TAKEN FR OM A BATHOLITH THAT UNDERLIES MUCH 
OF THE EAST-CENTRAL PART OF THE BONAPARTE RIVER 192Pl MAP-AREA 
<MAP-UNIT 14• GSC MAP 3- 1966 ). THE BATHOLITH INTRUDES PERMIAN 
AND LATE TRIA SS IC ROCKS. IT IS THOUGHT TO HAVE BEEN INTRUDED 
AND UNROOFED PRIOR TO THE DEPOSITION OF EARLY JURAS SIC VOLCANIC 
AND SEDIMENTARY ROCKS. CLASTS IN EAR LY JURASSIC CONGLOMERATE 
ARE LITHOLOGI CA LLY SIMILAR TO ROCKS OF THE BATHOLITH BU T THE 
EARLY JURASSIC STRATA HAVE NOT BEEN FOUND IN DIRECT CONTACT 
WITH THE GRANITIC ROCKS, AND THUS THE AG E RELATIONS ARE 
INFERRED ONLY. 

THE K-AR AGES FOR BIOTITE AND HORNBLENDE IGSC 66-35 AND 
36) OF 194 + OR - 10 M.Y. AND 198 + OR - 12 M.Y. ARE CON­

SISTENT WITH THE INFERRE D AGE ! ASSUM ING THE TRIASSIC - JURASSIC 
BOUNDARY AT 190 TO 195 M.Y.J. AN AGE OF 166 +OR - 11 M.Y. 
<GSC 65-25, GSC PAPER 66-17l OB TAINED ON BIOTITE FROM THE 
WESTERN, MORE POTASSIC AND LESS MAFIC PART OF THE BATHOLITH 
<MAP-UNIT 17) ~AY REPRESENT THE TRUE AGE OF A YOUNGER PHASE OR 
IT MAY BE ANOMALOUSLY YOUNG. 

THE BIOTITE AGE COMPARES WELL WITH THAT OBTAINED FOR BIO­
TITE FROM THE BATHOLITH NORTHWEST OF CANIM LAKE 1187 M.y., GSC 
62-64• GSC PAPER 63-17, P. 42)• IT IS ALSO REASONABLY CON­
SISTENT WITH THE AGE OF APPROXIMATELY 200 M.y . OBTAINED FOR 
VARIOUS PHASES OF THE GUICHON BATHOLITH AS QUOTED BY WHITE 
11966, P. 352 l. AGES FOR THE LATTER OBTAINED BY THE GEOLOGICAL 
SURVEY OF CANADA IG SE PAPER 63-17, PP. 39-42 AND GSC PAPER 64-
17• PP. 12-15) SEEM TO BE ANOMALOUSLY OLD, REASONS FOR THIS ARE 
CURRENTLY UNDER INVE STIGATI ON <SEE GSC 66-38 AND -40). 

REFERENCE-

WHITE, W.H. 
1966 IN TECTONIC HISTORY AND MINERAL DEPOSITS OF THE 

WESTERN CORDILLERA. c.I.M.M. SPECIAL VOL. NO. 8. 

GSC 66-37 BIOTITE, K-AR AGE 184 +OR - 8 M.Y. 
REVISED AGE 

K=5.23 PERCENT, AR40/K40=0.0ll3, RADIOGENIC AR=87 
PERCENT. 
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CONCENTRATE- CONSISTS OF PARTLY ALTERED BROWN 
BIOTITE, ABOUT 40 PERCENT OF THE BIOTITE FLAKES 
ARE IN PART ALTERED TO CHLORITE AND SOME ARE 
INTERGROWN WITH AMPHIBOLE. ALTERED FLAKES 
CONTAIN NUMEROUS INCLUSIONS OF EPIDOTE. IM­
PURITIES CONSIST OF HORNBLENDE, CHLORITE, 
EPIDOTE, MINOR FELDSPAR AND APATITE. TOTAL 
CHLORITE CONTENT IS 25 PERCENT. HORNBLENDE 
CONTENT IS 15 PERCENT. 

FROM QUARTZ DIORITE 
DETAILS AS FOR GSC 66-38. 
SAMPLE 108-CAC-l• COLLECTED BY R.B. CAMPBELL. 

SEE GSC 66-38 FOR DESCRIPTION AND INTERPRETATION. 

GSC 66-38 
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HORNBLENDE, K-AR AGE 189 + OR - 20 M.Y. 

K=0.46 PERCENT, AR40/K40=0.0ll7• RADIOGENIC AR=67 
PERCENT. 

CONCENTRATE- CLEAN CONCENTRATE OF DARK GREEN HORN­
BLENDE WITH TRACE IMPURITIES OF QUARTZ. 

FROM QUARTZ DIORITE 
NORTH SIDE OF ROAD• 0.9 MILES WEST OF WITCHES BROOK 
BRIDGE• 2 MILES WEST OF THE JUNCTION OF HIGHLAND 
VALLEY AND GUJCHON CREEK ROADS, BRITISH 
COLUMBIA• 50-29-20 N, 120-51-55 w. MAP-UNIT 4, 
GSC MAP 886A. SAMPLE 108-CAC-l• COLLECTED AND 
DESCRIBED BY R.B. CAMPBELL· COMMENTS BY R.K. 
WANLESS. 

THE ROCK IS A MEDIUM-GRAINED, GREY, UNDEFORMED HORN­
BLENDE-BIOTITE QUARTZ DIORITE CONSISTING OF 30 PERCENT PLAGIO­
CLASE NEAR AN40 (MODERATELY TO HIGHLY ALTERED LATHS WITH 
PREFERRED ORIENTATION)• MINOR K-FELDSPAR, 25 PERCENT QUARTZ, 
15 PERCENT HORNBLENDE WITH REMNANTS OF AUGITE, 10 PERCENT 
BIOTITE, AND MINOR AUGITE. COLLECTED FROM THE EAST SIDE OF 
THE GUICHON BATHOLITH. 

THE BIOTITE DETERMINATION (GSC 66-37) WAS CARRIED OUT ON 
ANOTHER PORTI ON OF THE CONCENTRATE ORIGINALLY DATED AT 240 + 
OR - 12 M.Y., AND REPORTED AS GSC 63-4 IN GSC PAPER 64-17• 
PART l• THE HORNBLENDE CONCENTRATE (GSC 66-38) WAS PREPARED 
FROM THE ORIGINAL ROCK SAMPLE. THE NEW AGE MEASUREMENTS ARE 
IN EXCELLENT AGREEMENT WITH ONE ANOTHER AND THEY SUPPORT THE 
GEOLOGICAL ASSIGNMENT OF THE BATHOLITHIC ROCKS WHICH ARE 
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BELIEVED TO INTRUDE UPPER TRIASSIC ROCKS OF THE NICOLA GROUP 
AND TO BE OVERLAIN BY MIDDLE AND LATE JURASSIC STRATA. IN AN 
ATTEMPT TO RESOLVE THE ANALYTICAL DISCREPANCY FOR THE BIOTITE 
SAMPLE, THE MASS SPECTROMETER RECORDER CHARTS PRODUCED AT THE 
TIME GSC 63-4 AND OTHER BIOT!TE SAMPLES (SEE GSC PAPERS 63-17 
AND 64-17) FROM THE GUICHON BATHOLITH WERE PROCESSED, HAVE BEEN 
RE-EXAMINED. NO ERRORS IN CALCULATION OR MEASUREMENT HAVE BEEN 
FOUND AND IT HAS BEEN OBSERVED THAT ION CURRENTS AT MASS 36 
WERE COMPLETELY ACCOUNTABLE AS REPRESENTING THE SMALL MASS 36 
RESIDUAL PRESENT IN THE MASS SPECTROMETER. HOWEVER, A SMALL 
UNCERTAINTY IN THE MASS 36 ASSIGNMENT CAN . PRODUCE LARGE VARIA­
TIONS IN THE DETERMINED RADIOGENIC ARGON 40 CONTENT. THE 
SENSITIVITY OF THE MASS. SPECTROMETER HAS NOW BEEN INCREASED 
THROUGH THE AOD!TION OF AN ELECTRON MULTIPLIER AND AS A CON­
SEQUENCE THE OBSERVED ION CURRENTS HAVE BEEN INCREASED BY A 
FACTOR OF 14 FOR THIS PARTICULAR BIOTITE SAMPLE. THIS HAS 
PERMITTED A MORE PRECISE DETERMINATION OF THE MASS 36 ION 
CURRENT AND CONSEQUENTLY THE ATMOSPHERIC ARGON 40 CONTRIBUTION 
TO THE MASS 40 ION CURRENT. ADDITIONAL CONFIRMATION OF THIS 
AGE IS TO BE FOUND IN THE FOLLUWING BIOT!TE AND HORNBLENDE 
DETERMINATIONS CARRIED OUT ON CONCENTRATES PREPARED FROM A 
LARGE SAMPLE PROVIDED FOR THIS STUDY THROUGH THE COURTESY OF 
R.B. CAMPBELL• (SEE GSC 66-39 AND 40). 

GSC 66-39 
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B!OTITE, K-AR AGE 197 + OR - 10 M.Y. 

K•4.95 PERCENT• AR40/K40=0.0122• RADIOGENIC AR=82 
PERCENT. 

CONCENTRATE- RELATIVELY CLEAN CONCENTRATE OF 
ALTERED BROWN B!OTITE. MOST FLAKES ARE ALTERED 
TO CHLORITE ON THE EDGES AND IN CRACKS. 5 TO 10 
PERCENT OF THE FLAKES ARE BLEACHED. TOTAL CHLOR-
1 TE CONTENT 20 TO 25 PERCENT. HORNBLENDE CONTENT 
IS ABOUT 2 PERCENT. 

FROM QUARTZ DIORITE 
DETAILS AS FOR GSC 66-40 SAMPLE 
GUICHON-2• COLLECTED BY R.B. CAMPBELL. 

SEE GSC 66-40 FOR DESCRIPTION AND INTERPRETATION. 

GSC 66-40 HnRNBLENDE, K~AR AGE 187 + OR - 27 M.Y. 

K=0.51 PERCENT, AR40/K40=0o0ll5• RADIOGENIC AR=52 
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PERCENT. 
CONCENTRATE- A RELATIVELY CLEAN CONCENTRATE OF 
UNALTERED PLEOCHROIC BROWN ISH YELLOW TO GREEN 
HORNBLENDE. MOST GRAINS CONTAIN TINY OPAQUE 
INCLU S I ONS. CONTAMINANTS COMPRISE TRACES OF 
BIOTITE AND QUARTZ. 

FROM QUARTZ DIORITE 
FROM ROAD CUT ON EAS T SIDE OF HIGHLAND VALLEY ROAD 
APPROXIMATELY 13 MILES FROM ASHCROFT, BRITISH 
COLUMBIA, 50-34-45 N, 121-13-25 w. MAP -UNIT l• 
GSC MAP lOlOA. SAMPLE GUICHON - 2• COLLECTED BY 
R.B. CAMPBELL AND DESCRIBED BY R.D. STEVENS. 
COMMENTS BY R.W. WANLESS. 

THE ROCK CONSISTS OF RATHER HEAVILY ALTERED, CRUDELY SUB­
PARALLEL, LATH-SHAPED PLAGIOCLASE (55 PERCENT>, ANHEDRAL QUARTZ 
(20 PERCENT), SLIGHTLY ALTERED GREEN HORNBLENDE (15 PERCENT), 
DARK BROWN BIOTITE (5 PERCENT>• ORTHOCLASE (3 PERCENT> AND 
MINOR OPAQUES, APATITE, AND CHLORITE. 

THE SAMPLE WAS SPECIFICALLY COLLECTED BY R.B. CAMPBELL TO 
PROVIDE A~PLE MATERIAL FOR THE UETERMINATION OF BOTH BIOTITE 
AND HORNBL ENlE AGES, AND TO PROVIDE DA TA REQUIRED TO RESOLVE 
THE DISCORDANT AGE RESULTS REFERRED TO ABOVE . THE SAMPLE IS 
FROM ESSENTIALLY THE SAME LOCALITY AS SAMPLE GSC 63-3 (107-
CAC-l• SEE GSC PAPER 64-17 PART ll. ANOTHER SAMPLE WAS 
SELECTED FROM THIS SITE BY K.E. NORTHCOTE OF THE UNIVERSITY OF 
BRITISH COLUMBIA (PERS ONAL COMMUNICATION FR OM R.B. CAMPBELL>. 
TWO BIOTITE DETERMINATIONS HAVE BEEN REPORTED FOR THIS SAMPLE 
(NUMBER K-63-13) BY THE U.B.c. GROUP. THIER RESULTS ARE 19 8 + 
OR - 8 M.Y. AND 206 + OR - 8 M.Y. IN EXCELLENT AG REEMENT 
WITH THE NEW BIOTITE DETERMINATIOll REPORTED HERE, ALTHOUGH 
SOMEWHAT HIGHER THAN THE VALUE OBTA INED FOR THE ASSOCIATED 
HORNBLENDE. ALL OF THE DETERMINATIONS FALL WITHIN THE ERROR 
LIMITS ASSIGNED, AND AVERAGE 197 + OR - 5 M.Y. THE RESULTS OF 
24 MEASUREMENTS CARRIED OU T AT THE UNIVERSITY OF BR ITISH 
COLUMBIA ON SAMPLES REPR ESE NTING ALL PHASES OF THE BATHOLITH 
YIELD AN ARITHMETIC AVERAGE OF 200 M.Y. WITH A STANDARD ERROR 
OF + OR - 5 M.Y. FIELD RELATIONSHIPS I ND IC ATE THAT THE 
BATHOLITH INTRUDE S UPPER TRIA SS IC NICOLA GROUP ROCKS AND IS 
OVERLAIN BY MIDD LE AND UPPER JURASSIC STRATA. THE NEW AGE 
MEA SUREMEN TS CONFIRM THIS INTERPRETATION. 

ON THE BASIS OF THESE RECEN T DETERMINATIONS AND OF THE 
RESULTS OBTAINED BY THE u.B.c. GROUP IT SEEMS PROBABLE THAT 
THE EARLIER AGE MEASUREMENTS FOR THE GUICHON BATHOLITH 
(SAMPLES GSC 62 -58• -5 9, -60, -61• -62• -63• AND GSC 63-2• -3, 
4• -5) WERE GENERAL LY TOO HIGH FOR THE REASONS CITED IN THE 

DISCUSSION FOLLOWING GSC 66 - 38 . 

REFERENCE-
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WHITE, WM. H., ERICKSON, G.P., NORTHCOTE, K.E., DIROM, G.E., 
AND HARAKAL, J.E. 

1967 ISOTOPIC DATING OF THE GUICHON BATHOLITH, B.C., 
CAN J. EARTH SCIENCES, VOL. 4, PP 677-69 0 . 

GSC 66-41 
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BIO TITE, K-AR AGE 176 + OR - 8 M.Y. 

K=7.90 PERCENT, AR40/K40=0.0l08• RADIOGENIC AR=90 
PERCENT. 

CONC ENTRA TE- CLEAN• VERY PALE GREEN BIOTI TE WITH 
TRAC E I MPURITIES OF HORNBLENDE. 

FROM PEGMATITE 
1/2 MILE NORTH OF EDITH LAKE, 8 MILES SOUTH OF 
KAMLOOPS, BRITISH CO LUMBIA, 50-35 N, 12 0-21 w. 
MAP-UNIT 4A (!RON MASK BATHO L!T Hl, GSC MAP 886A. 
SAMPLE KB-4-65, COLLECTED AN D I NTERPRE TE D BY E.D. 
KI ND LE. 

THE BIO TIT E WAS OBTA I NED FROM A PEGMATITE VEIN CU TT ING 
SHEARED GRANODIORI TE. BOOKS OF MICA MEASURE 1 TO 1 1/2 INCHES 
ACROSS AND ARE ACCOMPANIED BY MINOR QUARTZ. 

THE SAMPLE REPRESENTS A VERY LIMITED PEGMATITIC PHASE OF 
THE MINERA LIZ ATION THAT IS ASSOCIA TED WI TH A SHEARED ZONE ON 
THE FARGO MINERA L CLA I M, 7 MILES SOUTH OF KAMLOOPS, BRITISH 
COLUMBIA. ! SEE GEOLOGICAL SURVEY OF CANADA, MAP 886 Al. THE 
COUNTRY ROCK IS COARSE MONZONITE OF THE IRON MASK BATHOLITH 
!A SOU THE ASTERLY TRENDING BODY 12 MILES LONG AND 3 MILES WIDEl. 
AS THE PEGMA TI TE OCCURS AS A LATE DEVELOPMENT IN THE CONSOLID­
ATION OF THE B~ T HOL! T H, THE AGE OF THE BATHOLITH MUST BE 
ASSIGNED TO THE LOWER JURASSIC, AND THE AGE OF THE COPPER 
MINERALIZATION TO LATER LOWER JURASSIC. 

GSC 66-42 BIOTITE, K-AR AGE 46 + OR - 4 M.Y. 

K=7.66 PERCENT, AR40/K40=0.0027• RADIOGENIC AR=69 
PERCENT. 

CONCEN TRA TE- RELATIVE LY CLEAN, VERY SLIGHTLY 
ALTERED OLI VE-GR EE N BIOTI TE WITH 1 PERCENT CHLOR!TE 
AND 3-5 PERCENT HORNBLENDE CONTAMINATION. 

FROM QUAR TZ DIORI TE 
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ONE MILE DUE SOUTH OF MONUMENT 77 ON INTERNATIONAL 
BOUNDARY• ON CREST OF DIVIDE A FEW HUNDRED FEET 
NORTH OF, AND 1600 FEET BELOW THE SUMMIT OF CAS TLE 
PEAK, BRITISH COLUMBIA, 48-59-10 N, 120-51-35 W. 
MAP-UNIT 15, GSC MAP 888A. SAMPLE CU-65-205, 
COLLECTED AND INTERPRETED BY J.A. COA TE S. 

THE SAMPLE IS A MEDIUM-GRAINED LIGHT GREY QUARTZ-D IORITE 
WITH A UNIFORM GRANITIC TEXTURE, CONSISTING MAINLY OF ANDESINE• 
QUARTZ• ORTHOCLSE• BIOTITE AND HORNBLENDE. BIOTITE IS VERY 
SLIGHTLY ALTERED TO CHLORITE. PRESENT IN TRACE AMOUNTS ARE 
APATITE, MAGNETITE• SPHENE• ZIRCON, CALCITE AND SERICITE. 

THE CASTLE PEAK STOCK IS INTRUDED INTO SED I MEN TARY ROCKS OF 
THE DEWDNEY CREEK GROUP. THE AGE OF THE INTRUDED ROCKS IS NO T 
CERTAINLY KNOWN BUT IS PROBABLY EARLY CRETACEOUS AND DEFINITELY 
EITHER JURASSIC OR CRETACEOUS. THE RADIOMETRIC AGE OF 46 M.y. 
(LATE-MIDDLE-EOCENEJ FALLS WITHIN THE SAME NARROW RANG E AS K­
AR DATES OBTAINED ON ERUPTIVE ROCKS IN THE PRINCETON GROUP 
AND SEVERAL OTHER TERTIARY ASSEMBLAGES OF SOUTHERN AND CENTRAL 
BRITISH COLUMBIA (W.H. MATHEWS, G.S.A. BULL. v.75, P. 465-468). 
H.M.A. RICE (GSC MEM. 243• P. 46l CONSIDERED THE CASTLE PEAK 
STOCK CORRELATIVE WITH ~HE LIGHTNING CREEK INTRUSIONS WHICH HE 
BELIEVED TO BE UNCONFORMABLY OVERLAIN BY THE PRINCETWON GROUP. 
THESE RELATIONS NOW NEED RE-EXAMINATION. 

THE 46 M.Y. DATE ALSO SUPPORTS THE VIEW• BASED ON LITHOLOGY, 
THAT THE CASTLE PEAK STOCK IS NOT CORRELATIVE WITH THE PLUTONS 
THAT CUT THE DEWDNEY CREEK GROUP IN THE ADJACENT HOPE MAP-AREA. 
OF THESE PLUTONS, ONE CORRELATED WITH UNIT 25 OF THE HOPE MAP­
AREA IS YOUNGER (39 M.Y.), AND ONE CORRELATED WITH UNIT 26 IS 
OLDER (84 M.Y.), (GSC 65-8 AND 65-10• GSC PAPER 66-17l. 

GSC 66-43 

( 82 L) 

HORNBLENDE, K-AR AGE 61 + OR - 6 M.Y. 

K=l.36 PERCENT, AR40/K40=0o0036• RADIOGENIC AR=65 
PERCENT. 

CONCENTRATE- CLEAN• DARK GREEN HORNBLENDE CONTA­
MINATED WITH JUST A TRACE OF QUARTZ. 

FROM AUGEN GNEISS 
ELEVATION 7150 FT• AT LOWER END OF ODIN GLACIER, 
BRITISH COLUMBIA, 50-34 N• 118-09 W. NO GEOLO­
GICAL MAP REFERENCE. SAMPLE 197RA-4-63• COLLECTED 
AND INTERPRETED BY J.E. REESOR. 

THE ROCK IS A HORNBLENDE-BIOTITE GRANODIORITE AUGEN GNEISS 
WITH STRONG FOLIATION AND LINEATION. IT CONSISTS OF PLAGIO-
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CLASE <59ol PERCENT), QUAR TZ <1 9·4 PERCENT>• POTASH FEL DSPAR 
<4•6 PERC EN T>• HORNBLENDE (5. 8 PERCENT), AND BIOTIT E (1 0.3 
PERCENT> WITH a.a PE RCEN T ACCESSORY MI NERA LS. IT I S PART OF 
SHUSWAP METAMORPHIC COMPLEX. SEE GSC 66 - 44 FOR INTERPRETA­
TI ON. 

GSC 66-44 

( 82 L > 

HOR NBLENDE, K- AR AGE 79 + OR - 8 M. Y. 

K=l.46 PERCENT, AR40/K40 =0 .0047• RADIOG ENIC AR =75 
PERCENT. 

CONC ENTRATE- RELATIVELY CLEAN, UNALTERED, DARK 
GREEN HORNBLENDE WITH LESS TH AN 1 PERCENT BIOTI TE 
I MPUR !TY. 

FROM GRANODIORITE AUGE N GNEISS 
lAST END OF GL AC IE R <ELEV ATION 71 00 FT> TO EAST OF 
MT. ODIN, BRITISH COLUMBIA, 50-33-12 N, 11 8-04-54 
w. NO GEOLOGICAL MA P REFERENCE. SAMP LE 155 RA-4-
63, COLLECTED AND INTERPRETED BY J.E. REESOR. 

THIS IS A HORNBLENDE-BIOTITE GRANODIORITE AUGEN GN EI SS 
FORMI NG PART OF THE SHUSWAP MET AMORPH IC COM PLE X. IT CONSISTS 
OF PLAGIOCLASE (43•2» QUARTZ (30.5» POTASH FEL DSPAR <1 3. 1), 
BIOTITE (10.7) , HOR NB LENDE (1 .7 ) , ANb ACC ESSOR IES (0. 8 PER­
CENT). 

THESE SAMPLES (G SC 66-43, 44) ARE HORNBLENDE MI NERA L 
SEPARATES MADE FROM COARSE VEINED HORN BLE NDE -BI OTITE AUGEN 
GRANODIORITE GNEISS FR OM THE SHU SWAP ME TAMORP HIC COMPLEX. A 
PREVIOUS DETERMINATI ON ON BIOTITE FROM THE SAME ROCK AS 
155RA-4 GAVE AN AGE OF 64 M.y. (GSC 62- 35). THE TWO HORNB LENDE 
AGES GIVEN HE RE ARE SIMILAR• AND AS WITH THE BIOTITE AG ES CAN 
ONLY BE CONSIUERED TO INDICATE THE APPROXIMA TE TI ME OF COOLING 
OF A PART OF THIS METAMORPHIC COMPL EX. TH EY GIVE NO INDICATION 
OF THE TIME OF THE BEGINNING OF DE FORMA TION AND METAMORPHISM. 

GSC 66-45 BIOTITE, K-AR AGE 39 + OR - 5 M.Y. 

K=7o55 PERCENT, AR40/ K4 0=0.0023• RADIOGENIC AR=68 
PERCENT. 

CONCENTRATE- CLEAN , BUT ALTERED OLIVE-GREEN 
BIOTITE WITH ABOUT 15 PERCENT CHLORITE A~TERATION 
ON FLAKE-EDGES AND ABOUT 1 PERCENT HORNBLENDE 



< 82 El 

42 

BRITISH COLUMBIA 

IMPURITY. MOST FLAKES CONTAIN SMALL, COLOURLESS 
INCLUSIONS <APATITE) AND PATCHES OF TINY OPAQUES. 

FROM QUARTZ MONZONITE 
6•700 FT N 14 DEGREES E OF INTERSECTION OF DAN 
0 REA CK. AND HWY. 3, BRITISH COLUMBIA, 49-02-49.3 
N• 118-21-43 W. SEE GSC MAP 6-1957. SAMPLE 65-P-
36A, COLLECTED AND INTERPRETED BY v.A. PRETO <B.c. 
DEPT. OF MINES AND PETROLEUM RESOURCESlo 

THIS SAMPLE IS FROM A MASSIVE, MEDIUM-GRAINED HYPIDIO­
MORPHIC• SLIGHTLY PORPHYRITIC ROCK. THE LARGEST GRAINS ARE 
ANHEDRAL QUARTZ AND ANHEDRAL TO SUBHEDRA L POTASH FELDSPAR. 
PLAG!OCLASE CRYSTALS VARY GREATLY IN SIZE AND ARE ZONED FROM 
ABOUT AN30 AT THE CORE TO ABOUT AN23 AT THE RIM. 

POTASH FELDSPAR IS CLOUDY AND KAOLINIZED, PLAGIOCLASE IS 
INCIPIENTLY SER!CIT!ZED AT THE CORE. BIOTITE OCCURS IN SUB ­
HEDRAL TO ANHEDRAL FLAKES• SLIGHTLY CHLOR!TIZED. THERE IS NO 
SUGGESTION OF POST-CRYSTALLIZATION DEFORMA TI ON NOR OF TWO 
GENERATIONS OF BIOTITE. THE MODE IS AS FOLLOWS- QUARTZ 30.8 
PERCENT, K-FELDSPAR 42•4 PERCENT, PLAGIOCLASE 21·6 PERCENT, 
BIOTITE 4•3 PERCENT, OPAQUES 0.8 PERCENT, APATITE TR. THIS 
ROCK IS FROM A NOR THE RLY-TRENDING DYKE• PART OF A SWARM WHICH 
CUTS THROUGH GNEISS OF THE SHUSWAP METAMORPHIC COMPLEX. 

SEE GSC 66-46 FOR INTERPRETATION OF THIS AGE DETERMINA­
TION. 

67 66-46 
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BIOTITE, K-AR AGE 46 + OR - 3 M.Y. 

K=7.38 PERCENT, AR40/K40=0.0028• RADIOGENIC AR=68 
PERCENT. 

CONCENTRATE- CLEAN• RELATIVELY UNALTERED REDDISH 
BROWN BIOTI TE WITH ABOUT 1 PERCENT HORNBLENDE AND 
LESS THAN 1 PERCENT CHLORITE. MOST FLAKES CONTAIN 
SMALL• COLOURLESS INCLUSIONS SURROUNDED BY STRONG 
PLEOCHROIC HALOS. 

FROM QUARTZ MONZONITE 
14,300 FT . S 86 DEGREES 30 MINUTES E OF JUNCTION 
OF FRAE CK. AN9 GRANBY RIVER, BRITISH COLUMBIA, 
49-07-24•4 N, 118-23-14•0 W. SEE GSC MAP 6-1957. 
SAMPLE 65-P-459• COLLECTED AND INTERPRETED BY V.A. 
PRETO <B.C. DEPT. OF MINES AND PETROLEUM 
RESOURCES). 

THIS SAMPLE IS FROM A MEDIUM - GRAINED HYPIDIOMORPHIC INEQUI-
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GRANULAR ROCK. THE LARGER GRAINS ARE SUBHEDRAL TO ANHEDRA L 
PLAGIOC LASE, ZONED FROM ABOUT AN40 AT THE CORE TO ABOUT AN30 AT 
THE RIM. QUAR TZ OCCURS IN SMALLER GRAINS INTERSTITIAL TO THE 
FELDSPARS. K-F ELDSPAR IS TYPI CAL LY CLOUDY AND PLAG IOCL ASE IS 
INCIPIENTLY SE~ICIT I ZED AT THE CORE. BIOTITE OCCURS IN 
SUBHEDRA L TO A~HEDRAL FLAKES OF VARIABLE S I ZE, COMMON LY FORMING 
CLUSTERS. TH E ROCK HAS A MARKED FOLIA TION DUE TO PREFERRED 
ORIEN TAT I ON OF FELDSPAR, BIOTI TE, AND QUARTZ GRAINS. I NCIPIENT 
DEVELOPMEN T OF A MORTAR STRUCTURE SUGGESTS A SL I GH T AMOUNT OF 
POST -C RYSTA LLIZATIO N MOVEMEN T. TH E ES TI MATED MODE rs - QUAR TZ 
15 PERCEN T, K-F ELDSPAR 45 PERCEN T, PLAGIOCLASE 30 PERCENT, 
BIOTITE 10 PERCENT, APATITE TR, OPAQUES TR. THI S ROCKS I S 
FROM A SMA LL STOCK, ELONGA TED IN A NORTHERLY DIREC TI ON AND 
CUTTING THRJ0Grl GN~ISS OF THE SHUSWAP ME TAMORPHIC COMP LE X. 

SA~P L ES 65 - P-36A AND 65 - P- 459 ( GSC 66-45 AND -461 ARE 
FROM A SUITE UF UNMETAMORP HOSED AND UNDEFORMED INTRUSIVE ROCKS 
WHICH OCCUR AS STOCK S AND DYKES IN THE SHUSWAP ME TAMORP HIC 
COMPLEX. THEY ARE TrlE OLDEST CLE AR LY POST -TE CTON IC INT RUS IVE S 
FOUND I N THE MAP - AREA. 

THIS I NTRUSIVE SU ITE IS CORRE LATI VE WITH MA P-UNIT TQM FROM 
THE CUR LEW MAP - AREA, WASHING TON, FOR Wrl I CH FIELD RE LATIONS 
INDICATE A LATE EOCENE OR EARLY OLI GOCENE AGE ( PARKER, R.L. AND 
CALKINS, J.A., 1964, P. 59 l• THE K- AR DA TES OF 39 + OR - 5 AND 
46 + OR - 3 M.Y. ARE THUS IN AGREEMENT WITH FIELD RELATIONS 
AND APPROXIMA TELY tiET AN UPPER AGE LI ~I T TO THE LATEST META­
MURPH ! C EVENTS WHICH AFFECTED SHUSWAP ROCKS IN THE AR EA. 

THESE TWO DATES SHOU LD BE COMPARED WITH A K-AR AGE 36 M.Y. 
OBTA I NED ON BIOT !T E FROM SHUSWAP GRANODIORI TE GN EIS S FOUND 
IN THE SOU TH EAS TER N CORNER OF THE MAP - AREA ( BAADSGAARD H., ET 
AL., 19611 

REFERENCES -

BAADSGAARD• H., ET AL. 
196 1 PO TASSIUM-ARGON DA TE S OF BI OTIT ES FROM CORDILLERAN 

GRANITES. GE OL. SOC. AMER., BUL L•• VO L. 72, PP. 
689-701. 

PARKER• R.L. AND CALKINS• J•A• 
1964 GEOLOGY OF THE CURLOW QUADRANG LE, FE RRY COUN TY , 

WAS HINGTON. U.S. GEOL. SURV., BULL. 1169. 

GSC 66-47 BIO TIT E, K-AR AGE 111 + OR - 5 M.Y. 

K=6.96 PERCENT, AR40/K40=0.0067t RADIOGENIC AR=93 
PERC ENT. 
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CONCENTRATE- RELATIVELY CLEAN, SLIGHTLY BLEACHED 
LIGHT BROWN BIOTITE. MOS T FLA KES CONTAIN OPAQU E 
BLEBS AND PLEOCHROIC HALOS SUR RO UNDIN G COLOURLESS 
BLESS. HORN BLEN DE CON TAMI NA TI ON AMOUNTS TO ABOUT 
3 PERCENT AND CHLORITE CONTENT IS 1 PERCENT. 

FROM QUAR TZOSE PHYLLITE 
BETW EEN PTARMIGAN AND BLACKMAN CREEKS, SELWYN 
RANGE• BRITISH COLUMBIA, 52-32-34 N, 118-41-56 W. 
MIETTE GROUP OF ( AS YETl UNPUBLISHED PT ARM IG AN 
CREEK GEOLOGICAL . MAP. SAMPLE 65-PF284, COLLECTED 
AND INTERPRETED BY R.A. PRICE . 

THE SPECIMEN I S FROM A LI GHT GREY AND GREEN I SH GREY GARNET ­
BIOTI TE PH YL LITE I N TH E LATE PRECAMBRIAN MIETTE GROUP. IT 
CONTAINS PORPHYROBLASTS OF BIOTI TE FR OM 3.0 TO 9.0 MM IN 
DI AME TER THAT ARE YOUNGER THAN THE PENETRATIVE DE FORMA TI ON I N 
TH E AREA, AND SHOW NO OBV I OUS PREFERRED OR IENTATION REL AT I VE TO 
AN EARLY SLATY CLEAVAGE OR SCHIS TOS IT Y• OR TO LATER PENE TRA TI VE 
STRAIN- SLI P OR CRENU LATI ON CLEAVAGES. OTH ER BIOTITE CRYS TALS 
LES S THAN 0.2 MM IN DIAME TE R APPEAR TO BE ALI GNED IN THE EAR LY 
CLEAVAGE AND MAY BE YOUNGER TH AN SOME OF THE PENE TRA TI VE 
DEFORMATION. 

THE BIOTITE AGE OF 111 M.Y. IS A MIN I MUM AGE FOR REGIONAL 
MET AMORP HI SM TH AT HAS BEEN SUPERP OS ED DISC ORDAN TL Y ACROSS THE 
LARGE- SCA LE GEOLOGlC STRU CTURES I N THE WES TERN ROCKY MOUN TAINS 
BETWEEN KI NBASKE T LAKE AND YELL OWHEAD PASS (P RI CE, 196 7). 
ACCORDINGLY, IT REPRESEN TS A MINIMUM AGE FOR THE LARGE-SCALE 
STRUC TUR ES ANO MOS T OR ALL OF THE PENETRA TI VE DEFORMA TI ON IN 
THIS REGION. 

REF ERENCE -

PRICE• R.A. 
1967 OP ERA TI ON BOW-A THABASCA, ALBER TA AND BR ITI SH 

COLUMBIA, IN REPORT OF ACT IVITI ES, PART A• MAY TO 
OCTOBER, 1966• GEOL. SURV. CAN·• PAPER 67-1• PP. 
106-11 2. 

GSC 66-48 MUSCOVITE, K- AR AGE 137 + OR - 7 M.Y. 

K=8.58 PERCEN T, AR40/K40 =0.0083• RADIOGENIC AR =86 
PERC ENT. 

CONCEN TRA TE- RE LATIVELY CLEAN, CLEAR MUSCOV IT E. 
ABOU T 10 PERCENT OF THE FLAKES HAVE SOM E ATT ACH ED 
BI OTITE AND I RON STAINS. OTHE R IMPURITIE S CONSIST 
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OF TRACES OF QUAR TZ AND FELDSP AR . 
FROM FELDSPA R PORPHYRY 
213 MILE SOU THEAS T OF TENDERFOOT LAKE, BR ITI SH 
CO LUMB IA, 50-25-15 N, 117-20-50 w. NO PUBLI SH ED 
GEOLOGICA L MAP. SAMPLE K-40 - RA- l , COL LECTED AND 
I NTER PRE TE D BY J.E. REESOR. 

THE ROC K I S A LIGH T GREY, WHITE-WEA THERING MONZONI TE WITH 
A FINE-GRAI NED GRANU LAR MA TRIX AND PHENOCR YSTS OF POTASH FEL D­
SPAR, SODIC PLAGI OC LASE, AND MUSCOV ITE· TH E SPEC I MEN WAS 
COLLECTED FROM A PO I NT 2/3 OF A MILE SOUTHEAST OF TENDE RFOO T 
LAKE IN A STOCK EAST OF THE MAIN KUS KANAX BATHO LITH. 

AN EA RLIE R SPECIMEN OF HORNB LENDE MONZON ITE (17 8 M•Y• l 
FROM THE NORTH- CEN TRA L PART OF TH E MA IN KUSKANAX BA TH OLITH MAY 
REPR ESEN T THE TI ME OF I NTRUS I ON OF THE MA IN MASS . THE PRESENT 
DATE OF 137 M.Y. MAY REPRESEN T THE TIME OF IN T RU~ION OF THIS 
KUSKANAX-LI KE STOCK. ACCORDING TO P.B. READ (POPLAR CREEK 
AREA, PH. D. TrlESIS• UN IV. OF CALIF. BERKE LEY, 1966) THE 
KUSK ANAX BA THO L!T H• FR OM FIEL D STUDY, HAS BE EN INVOLVED IN THE 
REGI ONA L DEF ORMA TION OF ITS ENCLOS I NG ROCKS• BU T THE STOCK HAS 
NO T BE EN SO I NVOLVED. ALSO ACCORDING TO READ ( PERSONA L 
COMMUNICATION, 1966 ) THE PER I OD BE TWEEN 137 M.Y. AND 17 8 M.Y. 
REP RES ENT S TH E TI ME OF DEVELOPMENT OF THE SECOND• THIRD, AND 
FOUR TH GENERATIONS OF DE FORMA TION AND THE PERIOD OF REGIONAL 
METAMORPHIS M. READ COMMEN TS, **••••THE FI RS T-GENERA TI ON OF 
DEFORMAT ION AND ME TAMORPH I SM, WHICH CLE AR LY AFFECTS ROCKS OF 
THE LA RDEAU GROUP• MAY HAVE OCC URRED WITHIN THIS INTERVAL••••** 
AS WELL. 

GSC 66-49 
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HORNB LEN DE , K- AR AGE 162 + OR 8 M.Y. 

K= l e62 PERCENT, AR40/K40=0.0099• RAD I OGEN IC AR = 87 
PERC ENT. 

CONCEN TRA TE- RELA TIVELY CLEAN• DARK GRE EN HORN ­
BLENDE WITH LESS THAN 5 PERCENT BI OT ITE, A TR AC E OF 
QUAR TZ AND A TRACE OF FELDSPAR AS I MPUR ITIE S. 

FROM GNE I SS IC GRANODIORITE 
AT ELE VAT I ON 8500 FT. ON SHOULDER DUE WEST OF MT. 
TOBY , BR ITI SH COLUMBIA, 50-13 N, 11 6-34 w. SE E GSC 
MA P 1956- 12. SAMP LE T- 2RA-l, COLLECTED AND I NTER­
PRETED BY J.E . REE SOR. 

THIS I S A RUD ELY GNEISSIC, MAFIC-RICH HORNBLENDE-BIOTITE 
GRANODIORITE FORM I NG PART OF THE TOBY STOCK. IT CONSIS TS 
MA INLY OF PLAGIOCLASE ( 38·1 PERCE NT>, QUAR TZ (1 8·3 PERCENT), 
BI OT!TE (16. 9 PERCENT), MI CROC LI NE (15.2 PERCENT), AND HOR N-
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BLE NDE (2.4 PERCENT). 
THE TOBY STOCK I S A TADPO LE SHAPED PLUT ON AT THE HEAD OF 

TO BY GLACIER ( qE ESOR, 19571. IT CONS I STS OF HORNBLENDE AND/OR 
~ I O TI T E GRANOUIORITE AND HY PERS THENE MONZONI TE AND IS SIMI LAR 
LIT HO LOGICALLY TO THE ADAMANT BA THOLITH I N THE NOR THER N SEL KI RK 
RANG E <Fox . 19661· IN BO TH PLUT ONS BIU TIT ES FROM BIOTITE 
GRANODIORI TE YIEL D AP PA REN TL Y EXCESS I VE AGES, FOR EXAMP LE 28 1 
M. Y. <GSC 61-211 IN ADAMANT BATHOLI TH , AND 232 M. Y. <T- 3RA-l , 
GSC 62-1 4) IN TOB Y BA TH OLITH. THE DETERM I NA TI ON ON HORNBLENDE 
GI VEN HERE, FROM THE MA I N MASS OF THE TO BY STOCK AT 16 2 M.Y. 
INDICATES A CONS I DERAB LY YOUNGER, MID- JURASS I C, AGE . THI S IS 
NO T I NCONS I STENT WIT H AVA IL AB LE GEO LOG I CA L KNOW LE DG E FOR THE 
SOU THE RN TAIL OF THE TOBY STOCK HAS BEEN STRONG LY DEF ORM ED BY 
THE LATEST DEFORMAT I ON OF THE SURROUND I NG STR ATA <GABR IELSE 
AND REESOR op. CIT· I• AND THE MASS I S CONSID ER ED TO BE SY NKINE­
~A TIC, S I NCE I T LI ES WITH IT S LONG AX I S PARA LLEL WITH THE 
TREND OF THE MAJOR STRU CTRUES OF THE PURC ELL MOUN TAI NS AND HAS 
UEEN DEFORMED ALONG WI TH TH E ENCLOSING STRA TA. 

REFE RENCES -

FO X, P.E. 
1966 

REES OR• 
1957 

J.E. 

GSC 66-50 
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PET RO LOGY OF THE ADAMAN T BA TH OLITH , UNPUBLISHED 
PH. D. THE S I S, CAR LETON UN I VERSITY. 

LA RDEAU MAP - AREA, BR ITI SH CO LUMB I A, GEO L. SURV. 
CAN . MAP 12-1 956 . 

HORNB LE NDE, K- AR AGE 141 + OR - 16 M. Y. 

K=l.10 PERCENT, AR40/K40=0.0086• RAD I OG ENI C AR =62 
PERC ENT. 

CONC ENTR ATE- RELATI VELY CLEAN, DARK GR EEN HORN ­
BLEND E WITH MI NOR IMPURITIES OF QUAR TZ <l PE RCENTJ, 
CH LOR ITE (T RACEl AND BIOTITE (T RACE l. 

FROM QUAR TZ DI OR IT E 
3/4 MIL E EAST OF SADD LE AT HEAD OF BLUE GROUSE 
CREEK • BR ITI SH CO LUMB I A, 50-04-57.5 N, 117-43-59 
w. NJ PUB LI SHED GEO LOG I CA L MAP . SAMPL E HQ-11 9- 8 , 
COL LEC TE D BY D. W. HYNDMAN• INT ER PRET ED BY J.E. 
REESOR. 

A MO DERA TELY F I NE - GRAI~ED BIO TITE-H ORNB LENDE-QUARTZ DIO­
RITE CONS I STI NG OF PL AG I OC LASE (5 5 PERCEN Tl• FRESH HORNBLEN DE 
<1 5 PERCENT l, PO TAS H FE LDSPAR <1 0 PERC ENT), SOM EWHAT CHLORITZ­
ED UI OTIT E. <9 ·5 PtRCEN Tl• QUARTZ (7 PERCE NT), AND EPIDOTE 13 
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PERCENT), THIS I S AN ELONGATE SYNTECTONIC PL UTON (RUBY STOCK) 
INTRUDING **SLOCAN** SEDIMENTARY AND VOLCANIC ROCKS. SEE GSC 
66-54 FOR INTERPRET AT I ON. 

GSC 66-51 
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HORNBLENDE, K-AR AGE 136 + OR - 14 M.Y. 

K=l.04 PE RC ENT, AR40/K40=0.0 082• RADIOGENIC AR=71 
PERCENT. 

CONCENTRATE- RELATIVELY CLEAN, PLEOCHROIC DARK 
GREEN TO BROWNISH YELLOW HORN BLENDE WITH LE SS TH AN 
1 PERCENT OF BIOTITE AND CHLORITE, AND A TRACE OF 
QUARTZ. 

FROM GRANODIORITE 
IN SPRINGER CK. CANYON AT ELEVATION 4,700 FT. ON 
UPSTREAM SIDE OF SECOND BRIDGE ON ROAD FRO M SLOCAN• 
BRITISH COLUMBIA, 49-47.0 N, 117-22.4 w. MAP -UNIT 
19• GSC ~A P 1090A. SAMPLE N-9RA-l, COLLECTED AND 
INTERPRETED BY J.E. REESOR. 

GREY, MEDIUM-GRAINED PORPHYRITIC GRANODIORITE WITH LARGE 
(UP TO 3/4 INCH BY 1 1/4 INCHES) PHENOCRYSTS OF POTASH FELD­
SPAR IN A GROUNDMASS OF WEAKLY ZONED (AN22-28l PLAGIOCLASE 
(52·8 PERCENT), ANHEORAL QUAR TZ (25·5 PERCENT), RAGGED FLAKES 
OF BIOTITE (807 PERCENTl, LATHS OF HORNBLENDE (7.7 PERCENT) 
INTERSTITIAL TO THE FELSICS• INTER STITIAL FINE MICROCLINE (2.4 
PERCENT) , AND 1·8 PERCENT ACC ESSORY MINERALS. 

THE GRANODI OR ITE IS PART OF . THE NELSON BATHOLITH. SEE GSC 
66-54 FOR GEOLOGICAL INTERPRETATION. 

GSC 66-52 
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HORNBLENDE, K-AR AGE 146 + OR - 10 M.Y. 

K=l.02 PERCENT, AR40/K40=0.0089• RADIOGENIC AR=75 
PERCENT• 

CONCENTRATE- CLEAN• DARK GREEN HORNBLENDE WITH 
TRACE CONTAMINATION BY CHLORITE, BROWN BIOTITE AND 
QUARTZ. 

FROM PORPHYRITIC GRAN OD IORITE 
WEST OF KOKANEE GLACIER AT ELEVATION 7700 FT• 
BRITISH COLUMBIA, 49-49 N• 117-12 W. MAP-UNIT 19• 
GSC MAP 1090A. SAMPLE N-14RA-l• COLLECTED AND 
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INTERPRETED BY J.E. REESOR. 
THE ROCK IS A PORPHYR ITIC HORNBLENDE-BIOTITE GRANODIOR ITE 

WIT H COARSE PHENOCRYSTS OF POTASH FELDSPAR <25 PERCENT) IN A 
MEDIUM- TO COARSE-GRAINED MATRIX OF EUHEDRA L TO SUBHEDRAL 
PLAG I OCLASE (50 PE KCENT J, ANHEDRAL QUAR TZ <15.1 PE RC ENT)• 
HORNBLENDE LATHS <14.2 PERCENT), BIOTITE (11.6 PERCENT), AND 
K-FELDSP AR <7.1 PERCENT). 

THE GRANODIORITE IS PART OF THE NELSON BATHOLITH. SEE GSC 
66-54 FOR GEOLOGICAL INTERPRETATION. 

GSC 66-53 
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HORNBLENDE• K-AR AGE 141 + OR - 24 M.Y. 

K= l.24 PERCENT, AR40/ K40=0.0085• RADIOGENIC AR = 65 
PERCENT. 

CONCENTRATE- RE LATI VE LY CLEAN, PLEOCHROJC, DARK 
GREEN TO BROWNISH YELLOW HORNBLENDE WITH LESS THAN 
5 PERCENT BIOTITE AND A TRACE UF CH LORITE. 

FROM PORPHYRITIC GRANODIORITE 
PONTIAC PEAK, BR ITISH COLUMBIA• 49-46.4 N, 117-04.5 
~. MAP UNIT 19• GSC MAP 1090A. SAMPLE N-2RA-l• 
COLLECTED AND INTERPRETED BY J.E. REESOR. 

THE ROCK IS A MEDIUM-GRAINED PORPHYR ITIC HORNBLENDE GRANO­
DIOR! TE CONSISTING OF LARGE <7 MMl PHENOCRYSTS OF FAINT LY 
PERTHITIC MICROCLINE (23 PERCENTl IN A GROUNDMASS OF SUBHEDRA L 
PLAGIOCLASE (45 PERCENT), ANHEDRAL QUAR TZ <16 PERCENT), BIO­
TITE <9.5 PERCENTl • YELLOW-GREEN TO BLUE-GREEN AMPHIBOLE <2.3 
PERCENT), MINOR ACCESSOR IE S (2.1 PERCENT). 

THE GRANODIORITE IS PART OF THE NELSON BA THOLITH. SEE GSC 
66-54 FOR GEOLOGICAL INTERPRETATION. 

GSC 66-54 HORNBLENDE, K-AR AGE 152 + OR - 10 M.Y. 

K=l.37 PERCENT, AR40/K40=0.0093• RADIOGENIC AR=78 
PERCENT. 

CONCENTRATE- CLEAN• UNALTERED, PLEOCHROIC GREEN 
TO GREENISH BROWN HORNBLENDE WITH TRACE QUARTZ AND 
MICA CONTAMINATION. 

FROM GRANODIORITE 
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PORCUPINE CREEK• BR ITISH COLUMBIA, 49-15 N• 11 7-
5 w. MAP-UN IT 19A, GSC MAP 1090A. SAMPLE P-lRA-

1• COLLEC TE D AND INTERPRETED BY J.E. REESOR. 

THI S IS A HORNbLENDE-BIO TITE GRANODIORI TE WITH 1/4 INCH 
PHENOCRYSTS OF POTASH FE LDSPAR IN A MA TRIX OF PLAG IOCLASE 
ZONED FRUM AN20 TO AN37 (3 3 .7 PERCEN T), QUARTZ (15.4 PERCENT ) , 
HORNBLcNDE (14. 6 PER CEIHl, BIUTI TE (6. 8 PERCENT), MIC ROC LI NE 
(TOTAL K-FEL DSPAR 24.2 PERCENT)' AND 5.3 PERCENT ACCESSORIES. 
TH E ROCK IS FROM THE PORCUPINE STOCK. 

THE NE LSON BA TH OLITH, ALTHvUGH INTRUSIVE I NTO MI D- JURASSIC 
( LlTTLC:. 196 0 • P. 85 - 86), SHOWS SOME IN VO LVEME NT IN AT LEAST 
ONE PHASE OF THE STRUCTURA L DEFORMATION OF THE ENCLOSING 
STRA TA. IT THUS APP EARS TO BE SYN- TO LATE KI NEMATI C. 
S I MILARLY, THE PORCUPINE STOCK SHOWS STRONG PERIPHERA L FOLIA­
TION CONFORMA BLE WIT H THE TRENDS OF THE SURROUND ING ORDOV I CIAN 
STRA TA (LIT TLE, OP • CIT.). THE RUBY STOCK I S AN ELONGATE, 
NARROW MASS, S ! TJATED ALONG AN EAST-WEST STRUCTURE WI TH ITS 
POSITION AND SHAPE CON TRO LL ED BY THE STRUC TURE OF THE ENCLOSING 
STRATA (HYNDMAN, 1964). THE CUMPOSI TI ON OF THE PHASES SAMPLED 
FO R AGE DETERMINATION I N EACH OF THESE MASSES I S S I MI LAR• AND 
CONSISTS OF BIOT IT E-H ORNB LENDE GRANODIOR ITE WITH OR WITHOUT 
MEGACRYS TS OF POTASH FE LDSPAR. 

IN SP IT E OF THcSE STRUC TURA L AND COMPOSITIUNAl SIMI LAR ITI ES 
AGE DE TERMINA TI ONS BY K-AR ON BIO TITE ALONE SHOW A CONS I DERAB LE 
RANGE OF AGES FROM 123 M.Y. TO 171 M.Y . THE TAB LE BELOW 
SUMMARIZES THE BIOTITE AND HORNBLEN DE AGES NOW AVA ILABLE-

SAMP LE NO. AGE NO. 

N 2RA-l GSC 62-27 
GSC 66-53 

N 9RA-l GSC 62-28 
GSC 66-51 

N-14RA-l GSC 66-52 

p lRA-1 GSC 62-5 
GSC 66-54 

H Q119-8 GSC 63-10 
GSC 66-50 

(SE E GSC PAPER S 63-17, 

LOCATI ON 

PO NTI AC PEAK, 
NE LSON BATHO LITH 

BRIDGE ON SPRINGER 
CREEK• NE LSON 
BATHOL! TH 

WEST OF KOKANNE 
GLACIER• NELSON 
BA TH O LI TH 

POR CUPINE STOCK 

RUBY STOC K 

64 -17· 67-17.) 

BIO TITE 
AGE 

159 M.Y. 

171 M.Y. 

12 8 M.Y. 

12 3 M.Y. 

HORNBLENDE 
AGE 

141 M.Y. 

136 M.Y. 

146 M.Y. 

152 M.Y. 

141 M.y. 



50 

BR ITI SH COLUMBIA 

A NUMB ER OF OTHER DETERMIN ATI ONS ON BIOTITE FROM THE 
NEL SON BATHOLITH AR E AVA ILABLE (G SC PAPER 63- 17 AND GABRIELSE 
AND REESOR, 1964 1 TH AT RANGE FROM 1 05 M.Y. TO 171 M.Y. IT WAS 
CLEAR PREVIOUSLY THAT THE OLDER OF THESE DE TER MIN ATIO NS WER E 
I NCONS ISTE NT WITH THE GEOLOGICAL RELA TIONS AS PRESENTED BY 
LITTLE (OP. CIT.I IN WHICH THE NE LSON BA TH OLITH I S FOUND TO 
CUT ROCKS OF l~IDDLE JURASSIC AGE. REESOR (JN GABRIELSE AND 
REES OR 19641 AT TE MP TE D TO EXPLAIN SOME OF THE SE DISCR EPANCIES 
BY SUGGESTING EARLIER SOLIDIFICATION OF THE GRANODIORITE OF 
NELSO N BATHOLITH AND RE-EMPLACEMENT IN PO ST MID-JURASSIC TI MEo 
CLEARLY THE HORNBLtNOE AGES ABOVE, AND THEIR CONSISTENCY WITHIN 
THE NELSON BA THOLITH AS WE LL AS S I MILAR DE TER MINATIO NS FROM 
OTHER PLUTONS RENDERS SUCH A COMPLEX EXPLA NA TION QUITE UNNECES­
SARY. THE HORNBLENDE-BIOTITE GRANODIORITES OF THESE THREE 
PLUTONS HAVE BEEN EMPLACED IN THE UPPER JURASSIC, AT ABOUT 140 
M.Y. 

CONSIDERATION OF THE STRUCTURAL RELATIONS OF THESE PLUTONS 
SUGGESTS THAT THE LAST I MPORTANT PHASE OF MOVEMENT IN THIS 
DEFORMATION CYCLE EXTENDED TO ABO UT 140 M.Y. THUS THE SHAPE 
AND POSITION OF THE RUBY STOCK WAS CONTROLLED BY THE MAJOR FOLD 
PATTERN. THE SO UTHERN PART OF THE NELSON BATHOLITH HAS BEEN 
INVOLVED IN THE LATEST PHASE OF MOVEMENT IN THE SURROUNDING 
STRATA. A STRONG L!NEATION WITHIN THE PLUTONIC ROCKS IS HERE 
PARALLEL WITH FOL D AXES AND CLEAVAGE-BEDDING INTERSECTION IN 
THE SURROUNDING METASEDIMENTS. 

REFERENCES-

LITTLE• H.W. 
1960 NELSON MAP-AREA• WEST-HALF , BRITISH COLUMBIA• GEOL. 

SURV. CAN. MEM . 308. 

HYNDMAN• D.W. 
IN PRESS PETROLOGY AND STRUCTURE OF NAKUSP MAP-AREA BRITISH 

COLUMBIA • GSC BULL. 161. 

GABRIELSE• H.G. AND REESOR, J.E. 
1964 GEOCHRONOLOGY OF PLUTONIC ROCKS IN TWO AREAS OF 

JONES• A.G. 

THE CANADIAN CORDILLERA• IN ROY. SOC. CAN. SPEC. 
PUB. NO. 8, **GEOCHRONOLOGY I N CANADA** PP. 96-1380 

1959 VERNON MA P-AREA• BRITISH COLUMBIA, GEOL. SURV. 
CAN., MEM. 296. 

GEOLOGIC AL SURVEY OF CANADA 
REP ORTS OF AGE DETERMINATIONS PAPERS 62-17, 63-17• 
64-17· 
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HORNB LE ND E, K- AR AGE 87 + OR - 1 5 M.Y. 

K=0 . 67 PER CENT, AR40/K40 =0.0040• RADIOGENIC AR =4 3 
PERcnn. 

CONCENTRATE- FRESH, CLEA N HORNBLENDE. 

FROM GRANOD I ORI TE 
1/4 MILE NOR TH WEST OF A SMAL L LAKE AT ORIG I N OF 
BUHL CREE K, KOO TE NAY DIST RICT, BRITISH CO LU MBIA , 
49-50-30 N, 11 6-1 2-45 W. MAP - UN I T 10 , GS C MAP 
1053A CDEWAR CREEK!. SAMPLE W-1 03-RA-l, COLLECTED 
BY J.E. REESOR AND G. MURSK Y, I NTERPRETE D BY 
G. MURSKY. 

THE ROCK IS MED I UM GRAINED• SLIGHTL Y POR PHYRI TI C HOR N­
BLENDE - BIOTITE GRANODIORITE. PHENOCRY STS OF K-FELDSPAR, 
PLAGIOC LASE AND HORNB LENDE MEASURE UP TO 1 /4 I NCH I N SIZE AND 
ARE I MBEDDED I N FI NER GRAINE D MA TRI X CONSISTING OF QUARTZ AND 
BIOTITE. PLAGI OC LASE CAVER AGE AN/2 7) IS ZONED AND IS SLIGHTLY 
ALTERED INT O SERICITE AND EP I DO TE. BIOTI TE AND HORNB LE ND E ARE 
FRESH, THE LATT ER bE ING OF TE N TWI NNED. X- RAY ~ORK SHOWS THA T 
K-FELDSPA R HAS HIGH OB LI QUITY VA LUES OF . 93 AND TRICLI NIC 
SYMME TRY. THE DISTRIBU TI ON OF SO DA BE T ~EE N K-FELD SPAR AND 
PLAGIOCLASE I NDICA TE S A TE MPER ATURE OF **CRYSTALLIZATION** OF 
410 DEGREES C FOR THE TWO FELDSPARS WHEREAS THE STRUCTU RA L 
STATE OF PLAGIOCLASE SUGGESTS A TEMPER ATURE OF 480 DEGREES C. 

MODAL ANALY S IS OF THE THI N-SEC TI ON REVEA LS THE FOLL OW I NG 
PERCENTAGE OF MINER ALS IN THE ROCK-

PLAGIOCLASE 
K-FEL DS PAR 
QUARTZ 
BI OTITE 
HORN BLEMDE 
MYR MEKITE 

37 
23 
18 
13 

5 
2 

THE REMA I NING MI NERAL S I N DECREASING ORDER OF ABUNDANCE , 
CONSIST OF APA TIT E• EPIDOTE• SPH ENE• MU SC OVITE• OPA QUES, 
GARNE T• ZIRCON AND CH LOR ITE. 

THE AGE OF 87 + OR - 15 M.Y. IS THE HI GHES T OBTAINED BY 
THE K-AR ME TH OD ON THE WHITE CREEK BODY. SLI GHTLY LO WER VALUES 
OF 80 AND 82 M. Y. WER E OB TAI NED FOR A MUSCOV ITE - BIOITT E PAIR 
FROM THE LEUC OCRA TI C QUAR TZ ~ONZON ITE CORE CUNIT 12! OF THE 
I NTRUS I VE, AND 79 • 7 3 M.Y. FO R THE BIOTITE S FR OM TH E BIOTITE 
GRANODIORITE WHICH FORM S THE BOUNDARY CUNIT 9 ) OF THE I NTRU ­
S IVE. RB /S R WHOLE ROCK I SOC HR ON I ND I CATES lH AT CORE ROCKS 
CUNIT 12) WERE CONSOLIDA TE D AT 111 +OR - 5 M.Y. THE AGE OF 
87 M.Y. FOR HORNB Lc ND E SUBS TANTI ATES THE OTHER K/AR AGES CITED 
ABOVE AND IN DIC ATES A THERMAL EPIS ODE WH I CH AFFE CTE D ALL ROCK 
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UNITS AT ABOUT 85 M.Y. 
REFER EM CE-

WANLESS, R. K., LOVERIDGE, W.D., MURSKY• G. 
1968 A GEOCHRONOL OG I CA L STU DY OF THE WH ITE CREEK 

BA THOLI TH, SOUTHEAS TE RN BR ITI SH COLU MBIA, CAN . 
JOUR. EARTH SC I ENCES, JUNE. 

GSC 66-56 

( 82 G l 

MUSCOVITE, K-AR AGE 13 10 + OR - 4 0 M.Y . 

K=8.36 PERCENT, AR40/K40 =0. 11 07• RAD I OGENIC AR =9 8 
PERCENT. 

CONCENTRATE- RELATIVELY CLEA N CONCENTRATE OF UN­
ALTERED MUSCOVI TE. I MPURITIES CONSIST OF BIOTITE 
(1-2 PERCENT) AND QUAR TZ-FEL DSPAR (5 PERCENT). 

FROM ARGILLACF OUS QUARTZITE 
1 3/4 MILE S NORT HE AS TE RLY FROM ROSEN LAK E, BR ITI SH 
COLUMBIA, 49-25-20 N, 115-14- 28 W. MA P-UNIT 2, 
GSC MAP 11-1960. SAMP LE LD- ML-20, COLLECTED AND 
INTERPRETED BY G.B . LEECH. 

SE E GSC 66-57 FOR DES CR IPTI ON AND INTE RPRE TATION. 

GSC 66-5 7 

( 82 G l 

FINE MUSC OV ITE, K- AR AGE 890 + OR - 72 M.Y. 

K=3 .22 PERCENT, AR40/K40 =0 .0666• RAD I OGEN IC AR =9 8 
PERCENT. 

CONCENTRATE- I MPURE MUSC OV ITE, BEING A MI XTU RE OF 
MUSCOV ITE (5 0 PERCENT), QUAR TZ (4 0 PERCENT), POT AS H 
FEL DS PAR (LE SS TH AN 5 PERCENT), OPAQUES, CHLORITE• 
AND BIOTIT E (5 PERC ENT). 

FROM ARG ILL ACEOUS QUAR TZI TE 
1 3/4 MILE S NOR THEAS TERLY OF ROSEN 
CO LUMB I A• 49-25-2 0 N, 11 5-14-2 8 W. 
GSC MAP 11-1960 · SAMP LE LD- ML-2 0 • 
I NTE RPRE TE D BY G.8. LEECH. 

LAKE , BR ITI SH 
1"1A P-UN IT 2, 

COLLECTED AND 

THI S SAM PL E r s FROM A QUAR TZITIC PART OF THE PRECAM9R I AN 
ALDR I DGE FORMA TI ON WI THI N A MAJOR TH RUST SHEE T UNDER LAI N BY 
PALAEO ZOIC STRA TA IN THE WES T FACE OF THE RO CKY MOUN TAINS. IN 
THIS PART OF THE FORMA TI ON GREY QUARTZ ITE FORMS BED S UP TO 7 
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FE ET THIC K WH ICH ARE MOS TL Y MASS IVE BUT WH IC H COMMON LY HAVE A 
THI N GRADATIONAL ZONE OF ARGILLACEOUS S ILT STON E OR S ILT Y 
ARG ILLITE I N THE IR TOPS. THE MASS IVE QUARTZITE SAMP LED LACK S 
PERVASIVE MEGASCOPIC CLEAVAGE. 

QUAR TZ AND MUSCOV IT E ARE THE CH I EF CONSTITUENTS OF THE 
SAMP LE AND ARE ACCOMPANIED BY MU CH SMA LLE R AMOUNTS OF FE LD­
SPARS, BIOTITE, AND **CH LOR ITE**• TOU RMA LINE I S THE MOS T 
ABUNDAN T ACCESSORY MINERA L. THE QUARTZ GRAINS ARE COMMONLY 
0.05 - 0.10 MM ACROSS AND HAVE UNEVEN OUTLINE S. THERE ARE TWO 
MA IN SIZES OF MUSCOVI TE- LARGE FLA KES, PAR TLY CORRODED, TH AT 
ARE COMMONLY O.l - 0.3 MM IN DI AME TER BUT WH ICH RANGE UP TO 
ABOUT 1 MM AND SMA LL ON ES. COMMONLY I N THE 0.04 - 0.08 MM 
RANGE. THE LARGE MUSCOV ITE FL AKES HAVE VARIOUS ORI ENTAT I ONS 
AND MANY ARE BENT. THE SMA LL ONES, INT ERS TITI AL TO THE LARGER 
MIN ERA L GRAINS, LACK AN OBVIOUS PREFERRED ORIENTATION IN THIS 
MASS IVE QUAR TZITE• THOUGH IN THE ACCOM PANYING ARG ILLACEOUS 
STRATA THEY HAVE A STRONG PREFERRE D OR IENTATI ON PARA LLEL TO 
BEDDING. (EFFORTS TO MAKE A CLEAN CONCENTRATE OF FINE- GRA I NED 
MUSCO VITE FRO M THE LATTER WERE UNSUCC ESS FUL). THE QUA RTZITE 
DIFFERS FROM EQUIVALENT ALDRI DGE-QUAR TZIT E IN TH E PURCELL 
MO UNTA IN S FARTHER WES T BY IT S PAUCITY OF BIOTITE AND IT S 
RELATIVELY GREATER AMO UNT OF TWINNED FEL DS PAR. 

THE K-AR AGE OF THE COARSER MUSCOVI TE (DIAME TERS GREA TER 
TH AN Ool5 MM AND THIC KN ESSES OF ABOU T 0.03 - 0.035 MM l IS 
1 3 10 + OR - 40 M.Y. (G SC 66-56) WHER EAS THE K- AR AGE OF THE 
FI NER MUSCOVITE (DI AM ETERS MOS TL Y MUC H LE SS THAN 0.05 MM l I S 
890 + OR - 72 M.Y. (G SC 66 - 5 7). NE IT HER NUMBER I S THE DA TE 
OF AN EVENT AFFECTI NG THE STR ATA. THE 131 0 NUMBER PRE SENTS 
CHIEFLY OLDER DE TRITAL MUSCOV ITE PARTIALLY UPDATED BY YOUNG ER 
METAMORPHISM. THE OTHER NUMBER I S SMALLER BECAUSE IT REPRESEN TS 
PROBABLY A MIXTURE OF UPDATE ~ DET RI TAL MUSCOVI TE AND META­
MORPHIC MU SC OV ITE DEV EL OP ED FROM THE ARG I LLACEOUS FRAC TI ON OF 
THE SED I MENT, AND BECAUS E OF ADDI TI ONA L FACTORS, NAME LY TH AT 
SMALL MICA FL AK ES ARE LI KELY TO BE MORE SUSCEP TI BLE TO UPDATING 
TH AN LAR GE ONES ARE, AND TH AT THE CONCENTRATE WAS LESS PURE 
(THOUGH THE MAIN IMPURITY , QUA RTZ , WOULD BE MERE LY A DILUENT). 

BO TH TH ESE K- AR AGES ARE MUCH GR EATER TH AN TH OSE OF MUS­
COVI TES FROM COMPARABLE ALDRIDGE QUAR TZITE IN TH E PURCELL 
MOUN TAI NS, E.G. 687 +OR - 28 M.Y. (G SC 65-6) FOR MUS COVI TE I N 
THE 0.1 - 0.15 MM SIZE RANGE AND 615 + OR - 55 M.Y. (G SC 65-2 ) 
FOR A LE SS PURE MI XTURE OF S IZ ES 0. 1 - 0.15 MM AND 0.03 MM 
THE GREATER K-AR AGE OF MUSCOV ITE IN THE ROCKIES I S TAKEN TO 
REFLECT AN OR IGIN ALLY GREATER AMOUN T OF DETRITAL MUSCO VITE AND 
LESSER METAMORPHISM OF STRATA THRU ST INTO PO S ITION THERE. THE 
PAUCITY OF BIOTITE IN THE ROCK IE S SAM PLE REL ATIVE TO THE 
PURCELL ON ES, IN WHICH MUCH BIOTITE I S DISTINCTLY METAMORPHIC• 
LEADS TO TH E SAME INFEREN~ ES. 
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GSC 66-58 BIOTITE, K-AR AGE 91 + OR - 5 M.Y. 

K=7.12 P~RCENT, AR40/ K40=0.0054• RADIOGENIC AR=88 
PERCENT. 

CONCENTRATE- RELATIVELY CLEAN, UNALTERED DARK GREEN 
BIOTITE WITH 3 PERCENT HORNBLENDE AND 1 PERCENT 
CHLORITE IMPURITIES. 

FROM QUARTZ MONZONITE 
(116 Bl 1.5 MILE NORTHWEST OF DIVIDE LAKE, YUKON TERRITORY, 

64-27-13 N, 138-33-00 w. MAP-UNIT 21B, GSC MAP 13-
1962 IN PAPER 62-7 (GREEN+ ROODICK). SAMPLE TO 
65-435• COLLECTED AND INTERPRETED BY D. TEMPLEMAN­
KLUIT. 

SEE GSC 66-59 FOR DESCRIPTION AND INTERPRETATION. 

GSC 66-59 HORNBLENDE, K-AR AGE 80 + OR - 13 M.Y. 

K=l.77 PERCENT, AR40 / K40=0.0048• RADIOGENIC AR=76 
PERCENT. 

CONCENTRATE- CLEAN• DARK GREEN HORNBLENDE. 

FROM QUARTZ MONZONITE 
(116 Bl 1.5 MILE NORTHWEST OF DIVIDE LAKE, YUKON TERRITORY, 

64-27-13 N, 138-33 W. MAP-UNIT 21B, GSC MAP 13-
1962• IN PAPER 62-7 (GREEN AND RODDICK). SAMPLE 
TO 65-435• COLLECTED AND INTERPRETED BY D. TEMPLE­
MAN-KLUIT. 

THE SAMPLE IS OF A MEDIUM TO COARSE GRAINED, EQUIGRANULAR, 
MESOCRATIC HORN~LENDE BIOTITE QUARTZ MONZONITE FROM TOMBSTONE 
STOCK. IT WAS SELECTED TO PROVIDE A MINIMUM AGE FOR THE 
**KENO HILL QUARTZITE** (MAP-UNIT 17) AND OVERLYING STRATA, 
WHICH ARE INTRUDED BY THE QUARTZ MONZONITE. THE AGES OBTAINED 
AGREE FAIRLY CLOSELY WITH THOSE REPORTED FOR SIMILAR ROCKS 
THAT OCCUR IN A BELT ALONG THE NORTH SIDE OF TINTINA TRENCH 
BETWEEN MAYO AND DAWSON. THE FOLLOWING AGES HAVE BEEN OBTAINED 
FROM LlTHOLOGICALLY SIMILAR ROCKS BETWEEN MAYO AND DAWSON• 

AGE 

102 M.Y. 

134 M.Y. 

LITHOLOGY 

QUARTZ MONZONITE 

BIOTITE-FELDSPAR 
PORPHYRY 

REFERENCE 

GSC PAPER 63-17t P. 51 

GSC PAPER 63-17t P. 51 



106 M.Y. 

81 M.Y. 
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GRANODIORITE GSC PAPER 63-17• P. 52 

PORPHYRITIC QUARTZ GSC PAPER 63-17• P. 52 
DIORITE 

THE 91 AND 80 M.Y. AGES DO NOT CONFLICT WITH THE SUGGESTED 
EARLY CRETACEOUS AGE FOR THE **KENO HILL QUARTZITE** AND OVER­
LYING STRATA. THESE AGES ALSO PROVIDE AN UPPER LIMIT FOR THE 
TIME OF FOLDING AND THRUSTING IN TH1S REGION AND IMPLY A MID­
CRETACEIOUS PERIOD OF DEFORMATION. 

REFERENCES-

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

YUKON TERRITORY• GEOL. SURV. CAN., PAPER 62-7• 

GSC 66-60 

(105El 

HORNBLENDE• K-AR AGE 199 + OR - 34 M.Y. 

K=0.51 PERCENT, AR40/K40= 0.0122, RADIOGENIC AR= 25 
PERCENT. 

CONCENTRATE- SLIGHTLY ALTERED GREEN TO OLIVE-GREEN 
HORNBLENDE. ABOUT 15 PERCENT OF THE GRAINS ARE 
FINELY CRACKED, AND THE CRACKS CONTAIN BROWN 
ALTERATION PRODUCTS• MOST GRAINS CONTAIN FINE 
OPAQUE INCLUSIONS. IMPURITIES CONSIST OF ABOUT 5 
PERCENT QUARTZ AND A TRACE OF BIOTITE. 

FROM GRANITIC COBBLE IN CONGLOMERATE 
WHITEHORSE-DAWSON ROAD AT BASE OF CONGLOMERATE 
MOUNTAIN, ABOUT 28 MILES NORTHWEST OF NORTH END OF 
LAKE LABERGE, YUKON TERRITORY, 61-37 N, 135-53 W• 
MAP-UNIT 6, GSC MAP 372A. SAMPLE PB-4-64• 
COLLECTED AND INTERPRETED BY W.H. POOLE. 

THE GRANODIORITE IS AN UNDEFORMED, MASSIVE, EQUIGRANULAR• 
MEDIUM-GRAINED ROCK WITH A PINKISH GREY OVERALL COLOUR. IN 
THIN SECTION, POTASH AND CALCIC FELDSPARS ARE SLIGHTLY CLOUDED. 
PLAGIOCLASE EUHEDRA AND SUBHEDRA ARE PARTLY ENCLOSED BY LARGER 
POTASH FELDSPAR ANHEDRA. QUARTZ IS ONLY SLIGHTLY STRAINED AND 
FORMS LARGE POIKILITIC ANHEDRA WHICH ENCLOSE AND REPLACE BOTH 
FELDSPARS. HORNBLENDE IS UNALTERED AND PLEOCHROIC FROM 
YELLOW-GREEN TO GREEN• IT IS ASSOCIATED WITH ACCESSORY• 
UNALTERED BLACK IRON ORE MINERALS AND APATITE. 

THE GRANODIORITE COBBLE WAS COLLECTED FROM A LARGE TALUS 
BLOCK WHICH SLID FROM THE LOWER AND EARLY MIDDLE JURASSIC 
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LABERGE GROUP MAKING UP CONGLOMERATE MOUNTAIN (BOSTOCK AND 
LEES, 1938, WHEELER, 1961). THE HORNBLENDE WAS DATED IN ORDER 
TO DETERMINE THE AGE OF THE GRANITIC SOURCE, BELIEVED BY 
WHEELER 11961) THERE TO LIE TO THE WEST. 

THE HORNBLENDE DATE OF 199 + OR - 34 M.y. INDICATES AN 
EARLY MESOZOIC, POSSIBLY LATE TRIASSIC, AGE FOR THE GRANITIC 
TERRANE FROM WHICH THE COBBLE WAS DERIVED. SIMILAR DATES 
HAVE BEEN DETERMINED FROM GRANITIC AND METAMORPHIC ROCKS 
LYING WEST OF THE LABERGE GROUP ROCKS (GABRIELSE, 1967, FIG. 
15) • 

REFERENCES-

BOSTOCK, H.s., AND LEES, E.J. 
1938 LABERGE MAP-AREA, YUKON, GEOL. SURV. CAN., MEM. 

217. 

WHEELER, J.O. 
1961 WHITEHORSE MAP-AREA, YUKON TERRITORY, GEOL. SURV. 

CAN., MEM. 312. 
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BIOTITE, K-AR AGE 445 + OR - 18 M.Y. 

K=7.23 PERCENT, AR40/K40=0.0294• RADIOGENIC AR=97 
PERCENT. 

CONCENTRATE- RELATIVELY CLEAN, SLIGHTLY ALTERED 
REDDISH BROWN BIOTITE, SOME OF THE FLAKES BEING 
ALTERED TO CHLORITE ON THEIR EDGES. 30 PERCENT OF 
THE FLA KES CONTAIN NEEDLE-LIKE ORIENTED INCLUSIONS, 
AND 5 PERCENT CONTAIN PLEOCHROIC HALOS SURROUNDING 
COLOURLESS BLEBS. IMPURITIES CONSIST OF 5 PERCENT 
HORNBLENDE AND 2-3 PERCENT CHLORITE. 

FROM AUGEN GNEISS 
(120 Gl ABOUT 3 MILES WEST OF CAPE ALDRICH, ELLESMERE 

ISLAND• DISTRICT OF FRANKLIN, 83-07-40 N, 70-05 
w. MAP-UNIT l• GSC MAP 16-1956. SAMPLE CBF-65~317 
COLLECTED AND INTERPRETED BY T. FRI SC H. 

THE BIOTITE COMES FROM A HIGHLY DEFORMED GARNET-BIOTITE­
MUSCOVITE-PLAGIOCLASE-QUARTZ AUGEN GNEISS. THE AUGEN ARE 3~4 

CM LONG FLATTENED PORPHYROCLASTS OF PLAGIOCLASE, CONTAINING 
SECONDARY MUSCOVITE ALONG CLEAVAGE PLANES. GARNET FORMS 
PORPHYROBLASTS UP TO 1 CM IN SIZE, WITH GRANULATED BORDERS. A 
WAVY FOLIATI ON IS DEFINED BY ALTERNATING LAYERS AND LENSES OF 
(ll BIOTITE, WHICH IS COMMONLY KINKED, (2) FINELY GRANULAR 
PLAGIOCLASE WITH MUSCOVITE FLAKES AND.A LITTLE QUARTZ, AND (3) 
COARSER-GRAINED, STRAINED QUARTZ. AT LEAST SOME OF THE BIOTITE 
APPEARS TO BE AN ALTERATION PR OD UCT OF THE GARNET. 

SEE GSC 66-63 FOR AN INTERPRETATION OF THE AGE 
DETERMINATION ON THIS ROCK. 

GSC 66-62 MUSCOVITE, K-AR AGE 403 + OR - 17 M.Y. 

K=8.65 PERCENT, AR40/K40=0.0263, RADIOGENIC AR=95 
PERCENT. 

CONCENTRATE- CLEAN• CLEAR, UNALTERED MUSCOVITE. 

FROM PEGMATITE 
(120 Gl ABOUT 1 MILE SOUTHEAST OF CAPE ALDRICH, ELLESMERE 

ISLAND• DISTRICT OF FRANKLIN, 83-07=30 N, 69-48 w. 
MAP-UNIT l• GSC MAP 16-1956. SAMPLE CBF-65-91, 
COLLECTED AND INTERPRETED BY T. FRISCH. 

THE MUSCOVITE IS FROM A COARSE-GRAINED WHITE PEGMATITE, 
CONSISTING OF MAINLY ALKALI FELDSPAR, QUARTZ AND MUSCOVITE IN 
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COARSE **BOOKS** AND FINER PATCHES. 

SEE GSC 66-63 FOR INTERPRETATION OF THIS AGE DETERMINATION. 

GSC 66-63 HORNBLENDE, K-AR AGE 389 + OR - 21 M.Y. 

K=0.72 PERCENT, AR40/K40=0.0253• RADIOGENIC AR=88 
PERCENT. 

CONCENTRATE- CLEAN• PLEOCHROIC, DARK GREEN TO 
GREENI~H YELLOW HO RNBLENDE WITH ABOUT 2 PERCENT 
QUARTZ AND TRACES OF MICA AND CHLORITE IMPURITIES. 

FROM GNEISS 
(120 Nl ABOUT 1.5 MILES WEST OF CAPE COLUMBIA, DISTRICT OF 

FRANKLIN, 83-06-50 N, 70-45 w. NO GEOLOGICAL 
MAP REFERENCE. SAMPLE CBF-65-306, COLLECTED AND 
INTERPRETED BY T. FRISCH. 

THE HORNBLENDE FORMS 35 PERCENT BY VOLUME OF A GARNET­
QUARTZ-PLAGIOCLASE-HORNBLENDE GNEISS THAT HAS BEEN STRONGLY 
DEFORMED. HORNBLENDE IS IN RAGGED GRAINS (1-2 MMl, IS PLEO­
CHROIC WITH X=GREENISH YELLOW, Y=GREEN AND Z=GRASS GREEN• AND 
LIES PARALLEL TO FOLIATION. MANY OF THE LARGER GRAINS HAVE 
BEEN HEAVILY REPLACED BY FINE-GRAINED PLAGIOCLASE AND QUARTZ. 
PINK GARNET FOR MS cMBAYED PORPHYROBLASTS 12 MM), SIEVED WITH 
INCLUSIONS. COMPOSITION OF PLAGIOCLASE IS AN35. EPIDOTE (4 
PERCENT) IS COMMONLY ASSOCIATED WITH HORNBLENDE BUT MAY BE 
PRIMARY. SCAPOLITE (2 PERCENT) TENDS TO OCCUR WITHIN DISCRETE 
HORNBLENDE-PLAGIOCLASE LAYERS. 

ALL THREE ROCKS (GSC 66-61• 62, 63) WERE COLLECTED IN 
THE TYPE AREA OF THE CAPE COLUMBIA COMPLEX AND WERE SEPARATED 
BY A MAXIMUM DISTANCE OF NINE MILES. METAMORPHIC GRADE OF THE 
AREA IS OF THE AMPHIBOLITE FACIES (FYFE AND TURNER, 1966), ON 
WHICH HAS BEEN IMPOSED RETROGRESSIVE METAMORPHISM CAUSED BY 
CATACLASIS. TH E AUGEN GNEISS !GSC 66-61) CAME FROM A LAYER 
IN MIXED GNEISSES AND HORNBLENDE-BEARING ROCKS. SOME OF THESE 
ROCKS SHOW AT LEA ST TWO PERIODS OF FELDSPAR PORPHYROBLASTESIS­
ONE BEFORE AND ON~ DURING OR AFTER DEFORMATION• THE PEGMATITE 
IGSC 66-62) IS FROM A SMALL DYKE SLIGHTLY DISCORDANT TO THE 
ENCLOSING GNEISSE S AND, ALTHOUGH INTRUSIVE, WAS INTERPRETED IN 
THE FIELD TO BE ESSENTIALLY CONTEMPORANEOUS WITH THE META­
MORPHISM THAT PRODUCED THE COUNTRY ROCKS. THE HORNBLENDE 
GNEISS (GSC 66-63) FORMS PART OF A METAMAFIC SEQUENCE, WHICH 
HAS BEEN METAMORPHICALLY DIFFERENTIATED INTO FELSIC AND MAFIC 
LAYERS. 

THESE RELATIVELY YOUNG, **CALEDONIAN** DATES ARE UNLIKELY 
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TO BE AN INDICATION OF THE AGE OF THE MAIN METAMORPHISM OF THE 
CAPE COLUMBIA COMPLEX, WHICH, ON THE BASIS OF AMPLE STRATI-
GRAPHIC EVIDENCE, IS LOWER PALAEOZOIC OR PRECAMBRIAN. EVEN 
THE K-AR AGE OF 545 M.Y. PREVIOUSLY DETERMINED ON BIOTITE 
GNEISS FROM THIS AREA <BLACKADAR, 1960) IS CONSIDERED TO BE 
ONLY A MINIMUM AGE• THREE POSSIBLE EXPLANATIONS OF THE LOW 
VALUES ARE OFFERED- <ll THE AGE DETERMINATIONS MAY GIVE THE 
TIMES OF UPLIFT AND COOLING, FOLLOWING METAMORPHISM, OF THE 
CAPE COLUMBIA COMPLEX, (2) RETROGRESSIVE METAMORPHISM AND 
CATACLASJS, PERHAPS RELATED TO PALAEOZOIC FOLDING OF THE 
FRANKLIN IAN GEOSYNCLINE <THORSTE!NSSON AND TOZER, 196U), MAY 
HAVE CAUSED ARGON LOSS, (3) THE COMPLEX, WHICH FORMS THE 
BASEMENT OF THE GEOSYNCLINE, MAY HAVE BEEN RE-HEATED BY WIDE­
SPREAD IGNEOUS ACTIVITY THAT, ACCORDING TO ISOTOPIC EVIDENCE, 
OCCURRED IN **CALEDONIAN** TI ME IN NORTHERN ELLESMERE ISLAND. 

REFERENCES-

BLACKADAR• R.G. 
1960 THE AGE OF THE METAMORPHIC COMPLEX OF NORTHERNMOST 

ELLES MERE ISLAND. ARCTIC, VOL. 13• P. 51. 

FYFE, WoSo AND TURNFR. F.J. 
1966 REAPPRAISAL OF THE METAMORPHIC FACIES CONCEPT. 

CONTR. MINERAL. AND PETROL., VOL. 12• PP. 354-364. 

THORSTEINSSON. R. AND TOZER, E.T. 
1960 SUMMARY ACCOUNT OF STRUCTURAL HISTORY OF THE 

CANADIAN ARCTIC ARCHIPELAGO SINCE PRECAMBRIAN Tl~E. 

GEOL. SURV. CAN., PAPER 60-7, 25 PP. 

GSC 66-64 BIOT!TE, K-AR AGE 376 + OR - 16 M.Y. 

K=7.74 PERCENT, AR40/K40=0·0244• RADIOGENIC AR=95 
PERCENT. 

CONCENTRATE- CLEAN• RELATIVELY UNALTERED, PALE 
REDDISH BROWN BIOTITE WITH LESS THAN 1 PERCENT 
HORNBLENDE CONTAMINATION AND ABOUT 1 PERCENT 
CHLORITE. 

FROM GABBRO 
(560 NJ ABOUT 1.5 MILE SOUTHEAST OF CAPE FANSHAWE MARTIN, 

DISTRICT OF FRANKLIN, 82-55 N, 79-55 W. NO 
GEOLOGICAL MAP REFERENCE. SAMPLE CBF-65-285• 
COLLECTED AND INTERPRETED BY T. FRISCH. 

THE ROCK IS A MEDIUM-GRAINED GABBRO CONSISTING OF HYPER­
STHENE, AUGITE, BIOTITE, ZONED PLAGIOCLASE <AN40-6ll, AND 
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FINELY DISSEMINATED MAGNETlTE. URALITIZATION IS MODERATE TO 
HEAVY BUT PATCHY IN DISTRIBUTION. 

THE SPECIMEN WAS TAKEN FR OM THE OUTER ZONE OF A PERIDOTITE­
GABBRO INTRUSION CUTTING ROCKS OF THE METAMORPHIC COMPLEX OF 
NORTHERN ELLESMERE I SLAN D (CHRI STIE, R.L., 1957, GEOL. SURV. 
CAN., PAPER 56-9• P. 24). ALTHOUGH PROBABLY TILTED, THE 
INTRUSION HAS APPARENTLY NOT BEEN METAMORPHOSED, AS THERE I S 
GOOD EVIDENCE THAT THE URALITIZATION I S MERELY A DEU TERIC 
EFFECT. THE BIOTITE IS A LATE PYROGENIC MIN ER AL AND rs UN­
DEFORMED. IF VALID, THE AGE DETERMINATION S IGNIFIES BASALTIC 
MAGMATIC ACTIVITY IN **CALEDONIAN** TI ME I N THE FRANKLINIA N 
GEOSYNCLINE. SMALLER MAFIC TO ULTRAMAFIC INTRUSIONS ON BROM LE Y 
ISLAND, 18 MILES TO THE EAST, ARE PRE-MIDDLE ORDOVICIAN IN AG E, 
ACCORDING TO FIELD EVIDENCE (TRETTIN, H.P., 1967, GEOL. SURV. 
CAN. PAPER 67-1, PART At P. 13). IF THESE REPRE SENT THE SAME 
PERIOD OF IGNEOUS ACTIVITY, THE I SO TOPIC AGE GIVEN HERE MAY 
BE NO MORE THAN A MINIMUM ONE. 

GSC 66-65 HORNBLENDE, K-AR AGE 390 + OR - 20 M.Y. 

K=0.57 PERCENT, AR40/K40=0.0254t RADIOGENIC AR=90 
PERCENT. 

CONCENTRATE- CLEAN• UNALTERED DARK GREEN HORNBLENDE 
WITH A TRACE OF QUARTZ CONTAMINATION. 

FROM SYENODIORITE 
(120 El 4000 FT. NOR TH OF EAST-WEST TRENDING TO NGUE OF ICE 

3.4 MILES WEST OF M*C LINT OCK I NLET, ELLE SMER E 
ISLAND, DI STRICT OF FRANK LIN, 82-41 N, 76-48 w. 
MAPPED AS CHALLE NGER GROUP• GSC MAP 114 8A (CH RI ST­
IE). SA~PLE TM-65-206At CO LLECTED AND INTERP RE TED 
BY H.P. TRETTIN. 

THE SPECIMEN ANA LYZED IS FR OM A SMALL, TABULAR SYENODIORITE 
PLUTON. A REPRESENTATIVE THIN- SECTION HAS APPROXIMATELY THE 
FOLLOWING COMPOS ITI ON, FEL DS PAR, 80 PERCENT ( MA INLY SODIC 
OLIGOCLASE, LES S THAN ONE THI RO I S K- FELDSPAR l, ACTINOLITE 8.5 
PERCENT, HORNBLENDE 7 PERCENT, QUAR TZ 4 PERCENT, BIOTITE 0.5 
PERCENT (ABOU T 300 POINT S COUNTED). THE HORNB LEN DE I S MOS TLY 
UNALTERED, BUT REPLACED AT THE MARG IN S BY ACTINOLITE. THE 
STATE OF THE PLAGIOCLASE IN ~ IC A TE S THAT THE ROCK HAS NOT BEEN 
SUBJECTED TO REGIONAL METAMORPHISM. 

THE SYENODIORITE INTRUDES A LARGE ULTRAMAFIC PLUTON, 
WHICH IS IN FAULT CONTACT WITH UPPER ORDOV I CIAN AND OLDER 
ROC KS, AND IS UNCONFORMABLY OVERLAIN BY MI DD LE PENNSY LVANIAN 
STRATA· THIS ULTRAMAFIC PLUTON IS PROBABLY EITHER GENETICALLY 
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RELATED TO THE SYENODIORITE, AND HENCE ONLY SLIGHTLY OLDER 
(FRISC~l, OR TO ALTERED BASIC AND ULTRABASIC INTRUSIONS 
OF PRE-WILDERNESSIAN AGE ON NEARBY BROMLEY ISLAND. 

ALTHOUGH DIRECT FIELD EVIDENCE BEARING ON THE AGE OF THE 
SYENODIORITE IS NOT AVAILABLE• THERE ARE TWO REASONS TO SUPPOSE 
THAT THE DETERMINATION GIVES THE APPROXIMATE AGE OF INTRUSION• 
(ll THE SPECIMEN CAME FROM A SMALL, HIGH-LEVEL BODY THAT PRO­
BABLY COOLED FAIRLY RAPIDLY. (2) THE AGE OBTAINED COINCIDES, 
WITHIN THE CONFIDENC~ LIMITS STATED• WITH SEVERAL RECENT 
DETERMINATIONS ON PLUTvNIC AND METAMORPHIC ROCKS FROM NORTHERN 
ELLESMERE ISLAND. 

THE DETERMINATION ALSO COINCIDES APPROXIMATELY WITH 
APPARENT AGES FROM EAST GREENLAND THAT ARE RELATED TO THE LATE 
SILURIAN - EARLY DEVONIAN CALEDONIAN OROGENY. BECAUSE DEVONIAN 
STRATA ARE NOT PRESERVED IN NORTHEASTERN ELLESMERE ISLAND, IT 
IS UNKNOWN WHETHER THIS REGION WAS AFFECTED BY THE CALEDONIAN 
OROGENY. IF THE SYENODIORITE IS GENETICALLY RELATED TO THE 
ULTRAMAFIC PLUTON• IT IS INDICATIVE OF CRUSTAL EXTENSION RATHER 
THAN COMPRESSION. THEREFORE, THE PRESENT DETERMINATION SHOULD 
NOT BE USED AS UNEQUIVOCAL EVIDENCE FOR A CALEDONIAN 
OROGENY IN NORTHEASTERN ELLESMERE ISLAND. 

REFERENCE-

FRISCH• T.O. 

GSC 66-66 

(47 Fl 

METAMORPHISM AND PLUTONISM IN NORTHERNMOST ELLES­
MERE ISLAND, CANADIAN ARCTIC ARCHIPELAGO, PH.D. 
THESIS• UN. CAL• SANTA BARBARA (IN PREP.) 

WHOLE ROCK, K-AR AGE 475 + OR - 81 M.Y. 

K=0.30 PERCENT, AR40-K40=0.0316• RADIOGENIC AR=50 
PERCENT. 

CONCENTRATE- CRUSHED WHOLE ROCK. 

FROM DIABASE 
CAPE APPEL, DISTRICT OF FRANKLIN, 70-07 N, 86-15 W. 
MAP UNIT 4, GSC MAP 3-1958 (BLACKADARl. SAMPLE BE 
63-43-5, COLLECTED AND INTERPRETED BY R.G. BLACK­
ADAR. 

THIS DETERMINATICN WAS MADE ON A SPECIMEN OF CRUSHED WHOLE 
ROCK DIABASE !RELATIVELY UNALTERED) COLLECTED SEVERAL HUNDREDS 
OF FEET ABOVE THE LOWER CONTACT OF A SILL THAT INTRUDES THE 
AUTRIDGE FORMATION OF PRESUMED LATE PROTEROZOIC AGE. A PRE~ 
VIOUSLY MADE DETERMINATION !CARRIED OUT ON CONTACT MATERIAL 
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FROM THE SAME SILLl GAVE AN AGE OF 639 M.Y. IGSC 64-33). 

BOTH AGES• 475 AND 639 M.Y. ARE MUCH YOUNGER THAN WAS 
EXPECTED. NEAR ARCTIC BAY, SOME 200 MILES TO THE NORTH, DIA­
BASE DYKE SWARMS HAVE BEEN DATED AT 915 AND 1140 M.Y. THESE 
ROCKS INTRUDE A LITHOLOGY COMPARABLE TO THAT INTRUDED BY THIS 
DYKE. NEAR ARCTIC BAY THE DYKES DO NOT INTRUDE THE OVERLYING 
ORDOVICIAN STRATA. 

IT WOULD APPEAR POSSIBLE THAT THERE MAY HAVE BEEN MORE 
THAN ONE PERIOD OF EMPLACEMENT OF BASIC ROCK IN NORTHERN BAFFIN 
ISLAND BUT THIS CAN ONLY BE A SURMISE UNTIL MOR E DATA ARE 
AVAILABLE. 

GSC 66-67 

136 Hl 

BIOT!TE, K-AR AGE 1540 + OR - 50 M.Y. 

K=7.73 PERCENT, AR40/K40=0•1391• RADIOGENIC AR=99 
PERCENT. 

CONCENTRATE- RELATIVELY CLEAN, UNALTERED REDDISH 
BROWN BIOTITE WITH ABOUT 2 PERCENT HORNBLENDE 
IMPURITY AND A TRACE OF QUARTZ. 

FROM AUGEN GNEISS 
SOUTHWESTERN BAFFIN I SLAND, DISTRICT OF FRANKLIN, 
65-34 N, 73-37 W. MAP-UNIT 13• GSC PRELIM. SERIES 
MAP 16-1966 !FOXE PENINSULA). SAMPLE SR 65-160, 
COLLECTED BY P.H. SMITH, INTE RPRETED BY R.G. 
BLACKADAR. 

THE ROCK IS A MEDIUM GREY-PINK AND GREENISH BIOTITE AUGEN 
GRANITE GNEISS WITH CATACLASTIC TEXTURES. AUGEN OF K-FELDSPAR, 
QUARTZ AND PLAGIOCLASE MEASURE UP TO 2 CM. LONG BY 1 CM. WIDE 
AND ARE IN A FINE-GRAINED MATRIX OF THE SAME MINERALS PLUS 
BIOT!TE AND ORTHOPYROXENE. BIOTITE FLAKES ARE ALIGNED IN THE 
FOLIATION AND ARE VIRTUALLY UNCHLORITIZED. THE SP ECIMEN ON 
WHICH THE DETERMINATION WAS CARRIED OUT HAD THE FOLLOWING 
MINERALOGICAL CO MPOSI TION- QUARTZ 52 PERCE NT, PLAGIOCLASE 24 
PERCENT, K-FELDSPAR 10 PERCE NT, BIOTITE 7 PERCENT, HYPER STHENE 
6 PERCENT, OPAQUES 1 PERCENT, AND TRACE AMOUNTS OF APATITE AND 
ZIRCON. 

THE DATE OBTAINED IS CONSISTENT WITH OTHER DATES FROM 
SOUTHERN BAFFIN ISLAND WHICH EARLIER LED TO THE INCLUSION OF 
THE AREA IN THE CHURCHILL STRUCTUR AL PROVINCE. 
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(26 F) 
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BIOTITE, K-AR AGE 1555 + OR - 50 M.Y. 

K=7.76 PERCENT, AR40/K40=0.1416• RADIOGENIC AR=99 
PERCENT. 

CONCENTRATE- RELATIVELY CLEAN CONCENTRATE OF UN­
ALTERED BROWN BIOTITE. ABOUT 5 PERCENT OF THE 
FLAKES CARRY PLEOCHROIC HALOS. HORNBLENDE 
CONTAMINATION AMOUNTS TO ABOUT 3-5 PERCENT. 

FROM GRANODIORITE 
DISTRICT OF FRANKLIN, 65-06 N, 68-02 W. MAP-UNIT 
13, MAP 17-1966, (CUMBERLAND SOUND). SAMPLE BE-
65-52-2• COLLECTED AND INTERPRETED BY R.G. 
BLACKADAR. 

THE SPECIMEN ON WHICH THE DETERMINATION WAS MADE IS AN 
EQUIGRANULAR, UNALTERED, QUARTZ-FELDSPAR-BIOTITE-PYROXENE 
SCHIST CONSISTING OF- PLAGIOCLASE AN30-45 32 PERCENT, CLINO­
PYROXENE 22 PERCENT, HYPERSTHENE 5 PERCENT• BIOTITE 21 PER­
CENT, K-FELDSPAR AND QUARTZ 20 PERCENT• 

THIS SPECIMEN IS FROM A MAFIC LENS IN GRANITE THAT 
OUTCROPS EXTENSIVELY BETWEEN AMADJUAK LAKE AND THE 
EAST COAST OF BAFFIN ISLAND. THE DATE IS CONSISTENT WITH 
OTHER DATES FROM SOUTHERN BAFFIN ISLAND WHICH EARLIER LED TO 
THE INCLUSION OF THE AREA IN THE CHURCHILL STRUCTURAL PROVINCE. 

GSC 66-69 

(26 C) 

BIOTITE, K-AR AGE 1540 + OR - 50 M.Y. 

K=7.13 PERCENT, AR40/K40=0.1397• RADIOGENIC AR=99 
PERCENT. 

CONCENTRATE- A MIXTURE OF TWO CONCENTRATES OF 
IMPURE BUT UNALTERED DARK BROWN BIOTITE. IM­
PURITIES CONSIST OF 15-20 PERCENT HORNBLENDE. 

FROM GRANITE 
SOUTHERN BAFFIN ISLAND, DISTRICT OF FRANKLIN, 64-10 
N• 68-14 W. MAP-UNIT 13, GSC MAP 17-1966 (CUMBER­
LAND SOUND). SAMPLE TA65-T73, COLLECTED BY F.C. 
TAYLOR• INTERPRETED BY R.G. BLACKADAR. 

THE SAMPLE WAS PREPARED FROM A MASSIVE GRANITIC ROCK 
CONSISTING OF 22 PERCENT QUARTZ, 19 PERCENT OLIGOCLASE, 51 
PERCENT MICROCLINE• 5 PERCENT BIOTITE, 2 PERCENT HORNBLENDE, 
AND TRACES OF APATITE AND OPAQUES. THE TEXTURE IS GRANITIC AND 
K-FELDSPAR FORMS THE LARGEST GRAINS. THERE IS SOME DEVELOP-
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MEN T OF MYRM EKIT E ALONG GRAIN MARGINS. BI OTITE I S FRESH AND 
UNALTERED. 

THE 1540 M.Y. DA TE IS CONSISTENT WITH OT HE RS OB TAINED FROM 
SOUTHERN BA FFI N ISLAND. 

GSC 66-70 

( 25 I l 

BIOT! TE , K-AR AGE 1500 + OR - 50 M.Y. 

K=7 .90 PERCENT, AR40/K40 =0.1344, RAD I OGENIC AR=99 
PERCENT. 

CONCENTRATE- RELATIVELY CLEAN, UNALTERED BROWN 
BIOTITE WI TH LESS THAN 5 PERCENT HORNBLENDE 
CONTAMINATION. 

FROM GRANITE GNEISS 
SOUT HE ASTERN BAFFIN ISLAND• DISTRIC T OF FRANKLIN, 
62-39 N, 65-17 W. MAP-UNI T 13• GSC MAP 18-1966 
(FROBISHER BAY P.S.l. SAMP LE BE 65- 101, COLLECTED 
AND INTERPRETED BY R.G. BLACKADAR. 

THE SAMP LE WAS FROM A LIGHT GREY, BANDED BIOTITE GRANITE 
GNEISS CONSISTING OF 2 1 PERCENT OLIGOCLASE, 69 PERCENT QUARTZ­
K-FEL DSPAR, 3 PERCENT HORNBLENDE, 7 PERCENT BIOTI TE , AND TRACE 
ACC ESSORIES. THE TEXTURE IS GRANOBLAST IC AND GRAINS RANGE IN 
SIZE FROM 0.5 MM TO 2 MM ACROSS, QUARTZ FORMING THE LARGEST 
GRAINS WI TH MOST OTHER MINERALS INTERSTITIAL. FRESH, UNALTERED 
BIO T!TE IS SEGREGATED IN STREAKS. 

THE AGE OBTAINED IS CONSISTENT WI TH OTHERS OB TAINED FROM 
SOUTHERN BAF FI N ISLAND. 
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(86 Nl 
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WHOLE ROCK, K-AR AGE 767 + OR - 72 M.Y. 

K=lo44 PERCENT, AR40/K40=0.0554, RADIOGENIC AR=98 
PERCENT. 

CONCENTRATE- CRUSHED WHOLE ROCK. 

FROM BASALT 
ABOUT 7 MILES EAST OF SOUTH TIP OF DISMAL LA KES, 
DISTRICT OF MACKENZIE, 67-14 N• 116-24 W. MAP­
UNIT 12, GSC MAP 18-1960 (J.A. FRASER). SAMPLE 
BLB-6-48• COLLECTED BY D. BISH OP INTERPRETED BY 
W.R.A. BARAGAR. 

THE ROCK IS A FINELY PORPHYRITIC BASALT TAKEN FROM NEAR 
THE BASE OF THE COPPERMINE RIVER FLOW SEQUENCE. THE PHENO­
CRYSTS ARE RARELY MORE THAN 1 MM LONG AND ARE MAINLY CHLORJTE 
EVIDENTLY PSEUDOMORPhIC AFTER PYR OX ENE AND POSSIBLY OLIVINE. 
TWO OF THE PHENOC RYS TS ARE AUGITE AND POSSIBLY GIVE AN 
INDICTION OF THE ORIGINAL MINERAL PSEU DOMORP HED BY CHLORITE. 
MAGNETITE, GENERALLY PARTLY ALTERED TO HYDROUS IR ON OXIDES AND 
HEMATITE, FOR MS MICRO PHENOCRYSTS 0.2-0.4 MM JN DIAME TER. THE 
GROUNDMASS IS COMPOSED OF PLAGIOCLASE LATH S AND INTER ST ITI AL 
FINELY GRANULAR AUGITE. THE PLAGIOCLASE JS APPROXIMATELY 80 
PERCENT ALTERED TO FINE WHITE MICACEOUS MATERIAL. 

SEE GSC 66-72 FOR INTERPRETATION. 

GSC 66-72 

(86 Nl 

WHOLE ROCK, K-AR AGE 890 + OR - 112 M.Y. 

K=0.61 PERCENT, AR40/K40=0.0666• RADIOGENIC AR =94 
PERCENT. 

CONCENTRATE- CRUSHED WHO LE ROCK. 

FROM BASALT 
NEAR HcAD OF BURNT CREEK, COPPERMINE RIVER AREA, 
DISTRICT OF MACKENZIE• 67-21 N, 116-09 W. MAP­
UNIT 12• GSC MAP 18-1960 (J. A. FRASER). SAMP LE 
BLS-1-66• COLLECTED AND INTERPRETE D BY W.R.A· 
BARAGAR. 

THE ROCK IS A FAIRLY FRESH• MASSIVE BASA LT TAKE N FROM NEAR 
THE TOP OF THE COPPERMINE RIVER FLOW SEQUENCE. IT IS OF 
UNIFORM GRAIN S IZE AND SLIGHTLY SUBOPHITIC. BOTH PLAGIOCLASE 
AND PYROXENE ARE ESSENTIALLY FRESH ALTHOUGH MINU TE VE I NS AND 
NETWORKS OF CHL ORI TE DISSECT SOM E OF THE PLAGIOCLASE CRYSTALS. 
EQUIDIMENSIONAL GRAINS OF MAGNE TITE SCA TTE RED THROUGH THE 
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SECTION ARE EACH SURROUNDED BY A HALO OF HYDROUS IR ON OX IDES. 

INTERPRETATIONS FOR GSC 66-71 AND 72. SEVEN PREVIOUS 
AGE DETERMINATIONS DONE ON COPPERMINE RIVE R BASALT (FRASER, 
1965, P. 60,61• 1966• P. 40•41•42• SM ITH, 1965• P. 67) RANGED 
FROM 740 M.Y. TO 1200 M.Y. THE AGES FALL GENERALLY INTO TWO 
GROUPS OF RANGES, 1065-1200 M.Y. AND 735-863 M.Y. ONE AGE OF 
915-920 M.Y. FROM BATHURST INLET FALLS BETWEEN THE GROUPS· THE 
AGES OF THE PRESENT SAMPLES TEND TO FALL INTO THE YOUNGER GROUP 
ALTHOUGH GSC 66-72 I S SLIGHTLY OLDER. THE REASON FOR THE 
SPREAD OF AGES IS NOT CLEAR, BUT IT IS DEFINITELY NOT RELATED 
TO STRATIGRAPHIC SUCCESSION AS SHOWN BY THE INVERSE RELATION­
SHIP BETWEEN THE AGES OF THE PRESENT SAMPLES AND THEIR POSI­
TION IN THE STRATIGRAPHIC COLUMN. I NDIREC T EVIDENCE SUGGESTS 
THAT THE OLDER AGES MAY BE THE MORE CORRECT ONES, THE MU SKOX 
INTRUSION AND THE MACKENZIE DYKES, BO TH OF WH ICH ARE BE LIE VED 
TO BE RELAT ED TO THE COPPERMINE FLOWS• GIVE AGES OF 1095-1155 
M.Y. (SMITH, 1961• P. 22• 1965• P. 67) AND 1315 M.Y. (FAHRIG 
AND WANLESS, 1963) RESPECTIVELY. IF THIS I S SO THEN IT IS 
REASONABLE TO EXPECT THAT THE YOUNGER GROUP OF AGES MAY BE 
RELATED TO A LATER TECTONIC EVENT THAT CAUSED SOM E LO SS OF 
ARGON. (NOTE THAT THE MOST ALTERED OF THE TWO SAMPLES 
DESCRIBED ABOVE, GSC 66-71, GIVES THE YOUNGER AGEl. THE 
COPPERMINE RIVER GROUP IS OVERLAIN UNCONFORMABLY BY A SUCCESSION 
OF SANDSTONES, SHALES• AND OTHER SEDIMENTS WH ICH ARE INTRUDED 
BY A SWARM OF DIABASE DYKES ( BARAGAR, 1967, P. 26). IN ONE 
PLACE COPPERMINE BEDS DIPPING AS MUCH AS 40 DEGREES AR E TRUN­
CATED BY NEARLY HORIZONTAL STRATA THUS INDICATING A PERIOD OF 
SOME DEFORMATION PRIOR TO DEPOSITION OF THE YOUNGER BEDS· THE 
AGE OF A DIABASE SILL THAT INTRUDES THE YOUNGER SEQUENCE PRO­
VIDES A MINIMUM AGE rOR THE DEFORMATION OF 605 M.Y. (F RASER• 
1966, P. 4). IT I S POSSIBLE, THEREFORE, THAT THE MI NOR 
DEFORMATION THAT FvLLOWED COPPERMINE VOLCANISM AND SEDIMENTA­
TION IS RESPONSIBLE FOR UP-DATING MANY OF THE COPPERMINE GROUP 
SAMPLES INCLUDING THE TWO REPORTED ABOV E. 

REFERENCES-

BARAGAR, W.R.A. 
1967 VOLCANIC STUDIES- COPPERMINE RIVER BASALTIC FLOW S• 

GEOL. SURV. CANADA, REPORT OF ACTIVITIES, PAPER 67-
1 PT. A, P. 26-28. 

FAHRIG, W.F. AND WANLESS, R.K. 
1963 AGE AND SIGNIFICANCE OF DI ABASE DYKE SWARMS OF THE 

CANADIAN SHIELD, NATURE, VOL. 200, NO. 491 0, P. 
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1965 IN WANLESS, R.K., STEVENS, R.D., LACHANCE, G.R., 

AND RIMSAITE, J.Y.H, AGE DETERMINATIONS AND GEOL­
OGICAL STUDIES, PTol• GEOL• SURV. CANADA, PAPER 
64-17· 
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FRASER• J.A. 
1966 IN WANLESS, R.K., STEVENS, R.D., LACHANCE, G. 

SMITH, C.H. 

AND RIMSPITE, J.y.H., AGE D~TERMINATIONS AND GEOL• 
STUDIES, PT. l• GEOL. SURV. CANADA, PAPER 65-17 

1961 IN LOWDON, J.A., AGE DE TERMINATIONS BY THE GEOL. 

1965 

GSC 66-73 

(86 Gl 

SURVEY OF CANADA, REPT. 2• GEOL. SURV. CANADA, 
PAPER 61-17. 

IN WANLESS• R.K., STEVENS, R.o., LACHANCE, G.R., 
AND RIMSAITE, J.y.H., AGE DETERMINATIONS AND GEOL• 
STUDIES, PT. l• GEOL. SURV. CANADA, PAPER 64-117. 

WHOLE ROCK, K-AR AGE 1835 + OR - 90 M.Y. 

K=4.70.PERCENT, ARuO/K40=0.1814• RADIOGENIC AR=97 
PERCENT. 

CONCENTRATE- CRUSHED WHOLE ROCK. 

FROM PHYLLITE 
8 MILES NORTH OF SCOTSTOUN LAKE• DISTRICT OF 
MACKENZIE, 65-44 N, 114-59 W. MAP-UNIT 8• GSC MAP 
18-1960• SAMPLE FD-22-59, COLLECTED AND INTERPRETED 
BY J.A. FRASER. 

THE PHYLLITE IS GREY, FINE GRAINED, AND SCHIS TOSE WI TH 
UNEVEN WRINKLE-LINEATED CLEAVAGE SURFACES WHICH DIVIDE THE 
ROCK INTO THIN WEDGES. IT IS COMPOSED OF QUARTZ (60 PERCENT), 
FRESH BIOTITE (20 PERCENT) AND MUSCOVITE 11 0 PERCENT), RAGGED 
KNOTS OF ANDALUS!TE !LESS THAN 10 PERCENT), AND ACCESSORY 
TOURMALINE AND OPAQUE MINERAL S. 

THE SAMPLE LOCALITY LIE S WI THI N THE RECLUSE FORMATION OF 
THE EPWORTH GROUP• APPROXIMATELY 2 MILES EAST OF A CONTACT 
WITH A LARGE MASS OF GRANITE. SED IME NTS OF THE FORMATION SHOW 
A PROGRESSIVE INCREASE IN METAMORPHISM FROM ARGILLITE, 6 MILES 
EAST OF THE GRANITE 10 SILLIMANITE SCHIST AT THE CONTACT. THE 
AGE OF THE PHYLLITE (1,835 M.Y.l WHICH IS SIMILAR TO AGES 
OBTAINED ON BIOTITE FROM THE GRANITE, REFLECTS THE INFLUENCE 
OF HUDSONIAN METAMORPHISM IN THI S REGION. THE AGE CONFIRMS 
THE RECLUSE SEDIMENTS AS BEING OLDER THAN THE GRANITE AND SETS 
A MINIMUM LIMIT TO THEIR DATE OF DEP OS ITION. 
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WHO LE ROCK, K-AR AGE 1255 + OR - 110 M.Y. 

K=l.80 PERCENT, AR40/K40=0.1040, RADIOGENIC AR=98 
PERCENT. 

CONCENTRATE- CRUSHED WHOLE ROCK 

FROM DIABASE 
20 MILE S NORTHWEST OF ITCHEN LA KE• DISTRICT OF 
MACKENZIE, 65-42 N, 113-39 W. MAP-UNIT 18A, GSC 
MAP 18-1960. SAMPLE FD 523-65• COLLECTED AND 
INTERPRETED BY J.A. FRASER. 

THE DI ABASE IS DARK GREY, FINE TO MEDIUM GRAINED AND 
MASSIVE. IT I S COMPGSED OF UNALTERED PLAGIOCLASE AND PYROXENE 
WI TH ACCESSORY MAGNETITE AND TRACES OF CHLORITE AND BIOTITE. 

THE SAMPLE WAS CO LLECTE D 6 FEET ABOVE THE BASE OF A FLAT­
LYING, UNDEFORMED SI LL WHICH CAPS 5000 FEET OR MORE OF SEDI­
MENT S OF THE EP WOR TH GROUP KNOWN TO BE APHEBIAN IN AGE. 
IMMEDIATELY BELOW THE SILL IS ARGILLACEOUS SILTSTONE. THE 
ROOF AND TOP OF THE SILL HAVE BEEN REMOVED. THE PRESENT THICK­
NESS IS ABOUT 80 FEET. 

THE. S ILL IS ONE OF SEVERAL, POSSIBLY REPRESENTING VARIOUS 
AGES OF INTRUSION• WHICH ARE INTERLAYERED WITH PROTEROZOIC 
STRATA IN THE COPPERMINE RIVER - BATHURST INLET REGION• THE 
AGE OF 1255 M.y. IS CONSIDERED TO BE THAT OF INTRUSION. 

GSC 66-75 

(86 HJ 

WHOLE ROCK, K-AR AGE 902 + OR - 106 M.Y. 

K=0.67 PERCENT, AR40/K40=0.0676• RADIOGENIC AR=93 
PERCENT. 

CONCENTRATE- CRUSHED WHOLE ROCK 

FROM GABBRO 
19 MILES NORTH OF ENTRANCE TO ITCHEN RIVER FROM 
MAIN PART OF IT~HEN LAKE, DISTRICT OF MACKENZIE, 
65-45 1/2 N, 112-56 W. SEE DIABASE-GABBRO DYKES, 
GSC PAPER 66-24• SAMPLE BK-66-105B, COLLECTED AND 
INTERPRETED BY H.H. BOSTOCK. 

THE ROCK IS A DARK GREY-GREEN, MEDIUM-GRAINED, EQUIGRANULAR 
GABBRO CONSISTING MAINLY OF PLAGIOCLASE <60 PERCENT!, PYROXENE 
<28 PERCENT!, CHLORITE <5 PERCcNTJ, QUARTZ <2 PERCENT! AND 
MINOR POTASH FELDSPAR, BIOTITE, HORNBLENDE AND APATITE. 
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THE SAMPLE REPR ESENTS A NOR TH NOR TH WESTERL Y STRIKING DIA­
BAS E DYKE 80 FEET THICK CONTAIN I NG A SMA LL AMOUN T OF QUARTZ AN D 
INTER STITIAL ALKA LI FELDSPAR. THE DYKE IS CUT BY SMA LL 
GRAN ITIC STRINGERS• IN VIEW OF THE K-AR WHOLE ROCK AG E THE 
GRANITIC STRI NGERS ARE VI EWED EITHER AS COUN TR Y ROCK REMOBI­
LIZED BY INTRUSION OF THE DYKE, OR MORE PROBABLY, AS GRANIT IC 
SEGREGATIONS WITHIN THE DYKE. TH E DYKE MAY BE ASSIGNED TO THE 
MACK ENZIE SWARM. 

GSC 66-76 

(86 Hl 

WHOLE ROCKt K-AR AGE 1865 + OR - 235 M.Y. 

K=0.41 PERCENTt AR40/K40 =0· 1866t RAD I OG ENIC AR= 84 
PERCENT. 

CONCENTRATE- CRUSHED WHO LE ROCK. 

FROM MET AGABBRO 
WEST OF SOU TH END OF SMA LL LAKE• DI STRICT OF MAC ­
KEN ZIE, 65-43 N• 112-34 1/ 2 W. MAP - UN IT 18• GSC 
MAP 18 - 19 60 (J.A. FRAS ER). SAMP LE BK - 64- 996 B/2, 
COLLECTED AND I NTE RPRE TED BY H.H. BOS TOCK. 

THE ROCK IS MEDIUM-GRAINED• EQU IGR ANU LAR, DARK GREEN ME TA­
GABBRO CONTAINING 1 PERCENT FRESH PYRRHO TITE I N PA TC HES 2-4 MM • 
IN DIAMETER. IT IS CO~ POSED PRI MAR ILY OF GREEN AMP I BO LE 
CONTAI NING CLUSTERS UF OPAQUE MI NERA L GRAINS AND PARTLY SUR ­
RO UNDED BY CLEAR COLOURLESS AMPHIBOLE OF HI GH BIREF RI NGENCE 
AND 2V (CUM MI NG TON ITEl. LOCA LL Y POIKILITIC ANDES I NE -LABRA ­
DORI TE AN HE DRA FORM A LE SSER CONSTITUENT. BI OTITE AND APA TIT E 
AR E MI NOR. 

THE BODY FROM WH I CH TH E SAMP LE WAS TA KEN VA IRE S WID ELY IN 
GRAIN SIZE AND LOCALLY CONTAINS SMA LL GRAN ITIC PATCHES AND 
VEINS. THESE MAY BE PARTLY REMOB ILI ZED I NC LU SIONS OF COUNTRY 
ROCK OR THE Y MAY REPRES ENT GRAN ITI C MATER I AL EMP LACED AFT ER 
INTRUSION OF THE GABBRO. 

THE AGE, 18 65 + OR - 235 M.Y., CORRESPONDS TO METAMORPH I SM 
DURING THE HUOS ON I AN OROGENY. SINCE BI OTIT E IN NEIGHBORING 
GR ANODIOR ITE AND KNOT TE D SCH I STS GAV E AGES INTERMEDIA TE 
BETWEEN KENORAN AND HUDSONIA N ORGEN IES A PRE - HUDSONIAN K- AR 
WHOLE ROCK AGE FOR THE GABBRO WAS CONS I DERED POSSIB LE. 

THE HUD SON I AN AGE DERIVED FOR THE GABBRO MAY THEREFORE BE 
INTERPRETED TO INDICATE THAT- (ll THE GAB5RO WAS EMP LACED 
DURING THE HUDS ON IAN OROGENY AND WAS SUBJEC T TO EXTENSIVE 
RETR OGRADE ALTERATION SOON AF TE R EMP LACEME NT ( 2 ) OR THE GABBRO 
WAS EMP LA CED PR IOR TO TH E HUDSON I AN OROGENY BUT WAS LESS ABLE 
TO RET AI N ARGON DUR I NG SUBSEQUENT ME TAMORP HI SM TH AN WAS BIO-
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TITE IN THE NEIGHBORING ROCKS. 

GSC 66-77 

(86 Hl 

MUSCOVITE• K-AR AGE 2275 + OR - 60 M.Y. 

K=5.94 PERCENT, AR40/K40=0.2582• RADIOGENIC AR= 95 
PERCENT. 

CONCENTRATE- SLIGHTLY CONTAMINATED MUSCOVITE WITH 
5-10 PERCENT QUARTZ. ABOUT 5 PERCENT OF THE MICA 
FLAKES ARE STAINED BROWN ON THE EDGES. 

FROM KNOTTED SCHIST 
ISLAND ON EASTERNMOST POINT ON SOUTH SHORE OF 
POINT LAK~· WEST OF COPPERMINE RIVER, DISTRICT OF 
MACKENZIE• 65-11 N. 112-26 W. MAP-UNIT 2• GSC MAP 
18-1960 (J.A. FRASERJ. SAMPLE BK-64-576C/4, 
COLLECTED AND INTERPRETED BY H. H. BOSTOCK. 

THE SAMPLE IS A GREY VERY FINE-GRAINED KNOTTED SCHIST WITH 
DARK GREY ALTERED CORDIERITE PORPHYROBLASTS UP TO ABOUT 1 INCH 
ACROSS• THE PRINCIPAL MINERAL IS QUARTZ WITH LESSER CORDIERITE, 
MUSCOVITE AND BIOTITE, MINOR CHLORITE AND OPAQUES AND TRACE 
TOURMALINE. 

THE AGE, 2275 + OR - 60 M·Y• REFLECTS REGIONAL METAMORPHISM 
AND MAY COMBINE THE EFFECT OF METAMORPHISM DURING THE KENORAN 
OROGENY WITH PARTIAL ARGON LOSS DURING THE HUDSONIAN OROGENY. 

GSC 66-78 

( 75 El 

BIOT!TE , K-AR AGE 1890 + OR - 55 M.Y. 

K=6e92 PERCENT, AR40/K40=0.1902• RADIOGENIC AR=99 
PERCENT• 
CONCENTRATE- CLEAN• SOMEWHAT ALTERED REDDISH BROWN 
BIOT!TE. ABOUT 60 PERCENT OF THE FLAKES SHOW 
PATCHY CHLORITE ALTERATION AND 15-20 PERCENT 
CONTAIN WEAK PLEOCHROIC HALOS. IMPURITIES CONSIST 
OF HORNBLENDE (2 PERCENTl AND CHLORITE (12 PER­
CENT). 

FROM GNEISSIC GRANODIORITE 
NORTH SHORE OF SMALL LAKE DIRECTLY NORTH OF THUBUN 
LAKES• DISTRICT OF MACKENZIE, 61-41-20 N, 111-46- 10 
W. MAP-UNIT 9, GSC MAP 525A (TALTSON LAKE). 
SAMPLE RM-58-15-65• COLLECTED AND INTERPRETED BY 
E.W. REINHARDT. 
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SEE GSC 66-79 FOR DESCRIPTION AND INTERPRETATION. 

GSC 66-79 

(75 El 

MUSCOVITE• K-AR AGE 1735 + OR - 60 M.Y. 

K=8o46 PERCENT, AR40/K40=0·1665• RADIOGENIC AR=99 
PERCENT. 

CONCENTRATE- CLEAN, COLOURLESS, UNALTERED MUSCOVITE 

FROM GNEISSIC GRANODIORITE 
NORTH SHORE OF SMALL LAKE DIRECTLY NORTH OF THUBUN 
LAKES• DISTRICT OF MACKENZIE, 61~41-20 N, 111-46-10 
w. MAP-UNIT 9, GSC MAP 525A (TALTSON LAKEJ. 
SAMPLE RM-58-15-65• COLLECTED AND INTERPRETED BY 
E.W. REINHARDT. 

THIS GRANOD!ORITE IS REPRESENTATIVE OF AN ELONGATE NORTH­
EASTWARD-TRENDING MASS THAT OCCURS BETWEEN THE LA LOCHE RIVER 
FAULT AND THUBUN LAKES SOUTH OF THE SOUTHWEST EXTENSION OF THE 
MCDONALD FAULT, WHICH MARKS THE APPROXIMATE BOUNDARY BETWEEN 
THE SLAVE AND CHURCHILL PROVINCES IN THIS VICINITY. THE MASS 
OF GNEISSIC GRANODIORITE IS ENVELOPED BY STRATIFORM GRANITIC 
AND METASEDIMENTARY GNEISSES WHICH HAVE BEEN AFFECTED BY SHEAR 
ASSOCIATED WITH TRANSCURRENT MOVEMENTS ALONG THE MCDONALD AND 
ASSOCIATED FAULTS• CONTACT RELATIONS INDICATE THAT THE GRANO­
DIORITE WAS AT ONE TIME MORE MOBILE THAN THE ENCLOSING ROCKS. 

THE ROCK IS A MEDIUM GRAINED, GNEISSIC, LIGHT GREY GRANO­
DIORITE CONTAINING BIOTITE (5 PERCENT), MUSCOVITE (5 PERCENTl• 
PINK GARNET (2 PERCENT), AND TRACES OF HORNBLENDE. MICROCLINE 
IS PARTLY INTERSTITIAL TO PLAGIOCLASE, AN25• THE BIOTITE IS 
PARTLY RAGGED AND ALTERED TO CHLORITE (15 PERCENT) IN VARYING 
DEGREES, AND CONTAINS INCLUSIONS OF OPAQUE MINERA~s, ZIRCON, 
AND RUTILE. THE MUSCOVITE IS RELATIVELY UNDEFORMED, FRESH, 
TABULAR, AND CROSSCUTS SOME BIOTITE PLATES BUT APPEARS CONT­
INUOUS WITH OTHERS• BOTH MICAS IMPART A CRUDE FOLIATION 
THROUGH PLANAR ORIENTATION OF TABULAR GRAINS. 

ALTHOUGH THE DIFFERENCE BETWEEN THE MUSCOVITE AGE (1735 
MoY•l AND THE BIOTITE AGE (1890 M.Y.l IS SMALL WITH RESPECT TO 
THE PROBABLE ANALYTICAL ERROR GIVEN FOR THE DETERMINATIONS, 
THESE TWO DATES FROM THE SAME ROCK MAY REPRESENT TWO DISTINCT 
GEOLOGICAL EVENTS. FOLLOWING THIS INTERPRETATION, FIRST 
GENERATION BIOTITE IN ASSOCIATION WITH GARNET (AND HORNBLENDEl 
WOULD MARK AN EARLY CRYSTALLIZATION. THE BIOTITE AGE (1890 
M.Y.) WOULD THEN REFLECT BOTH THIS EARLY CRYSTALLIZATION AS 
WELL AS A PARTIAL RECRYSTALLIZATION AND/OR DEFORMATION 
CONTEMPORANEOUS WITH THE FORMATION OF MUSCOVITE (1735 MoY•l• 
THE MUSCOVITE AGE PROBABLY RECORDS A LOW-GRADE METAMORPHISM 
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WH ICH I N TH E GRANODIORITE WOULD BE CHARACTERIZED BY THE 
APPEARANCE OF MUSCOVI TE, CHLORITE, AND SECOND GENERA TI ON 
BIO TIT E. THI S INCOMPLETE RE TROGRADE RECRYS TAL LIZ ATION MAY 
CORRESPOND WITH EXTENSIVE SHEAR AND MYLON ITIZ AT I ON DEVE LO PED I N 
THE SURROUNDING METASEDIMENTARY ROCKS. THE INTERPRETATION OF 
THE SE DA TE S• HOWEVER, MUS T REMAIN TENTATIVE PENDING COMPLETION 
OF FURTHER DATING AND PE TROGRAPHIC STUDY IN THIS AREA OF 
COMP LEX GEOLOGICAL HISTORY. THE TWO VALUES APPROXIMATELY 
DE FINE THE RANGE OF AVA IL AB LE MICA AG ES FROM THE CHURCHILL 
PROVINCE BE TWEEN THE MCDONA LD FAULT AND NONACHO LAKE BUT ARE IN 
REVERSE ORDER TO THE AGES OBTAINED FROM THE BIOTITE-MUSCOVITE 
PAIR FROM A MICA SCHIS T COLLECTED WEST OF RUTLEDGE LAKE BY 
C.H. STOCKWELL (G SC 61-79, B!OTITE, 1780 M.Y., GSC 61-80, 
MUSCOV ITE• 1840 M.Y.J. 

GSC 66-80 

( 75 L l 

MUSCOVITE, K-AR AGE 2315 + OR - 65 M.Y. 

K=8.35 PERCENT, AR40/K40=0.2660, RADIOGENIC AR=lOO 
PERCENT. 

CONCENTRAT~- RELATIVELY CLEAN MUSCOVITE WITH LESS 
THAN 1 PERCENT OPAQUES AND A TRACE OF QUARTZ• 

FROM FOLIATED GRANODIORITE 
1/4 MILE NORTH OF MCKEE LA KE, 3 MILES SOUTH OF THE 
MCDONA LD FAULT, DISTRICT OF MACK ENZIE, 62-21-20 N• 
110-04-05 w. MA P-UNI T 3, G.s.c. PRELI MINARY MAPS 
51-25A AND 52-5· SAMPLE RM -210-54-65, COLLECTED 
AND INTERPRETED BY E.W. REINHARDT. 

THE SAMPLE IS A GREY, MEDIUM-GRAINED, GNEISSIC GRANODIORITE 
CONTAINING QUARTZ (30 PERCENT), MICROCLINE (22 PERCENTl, 
ALTERED OLIGOCLASE (38 PERCENT), MUSCOVITE (4 PERCENT), AND 
BIOT!TE (6 PERCENT) MOST OF WHICH I S ALTERED TO CHLORITE AND 
FI NE NEEDLES OF RUT!LE. THE MAJORITY OF THE MUSCOVITE APPEARS 
TO BE PRI MARY AND rs ASSOCIATED WITH THE CHLORITIZED BIOTITE. 
MI NOR AMOUNTS OF SE CONDARY MUSCOVITE HAVE DEV ELOPED MAINLY 
FROM THE ALTERATION OF PLAGIOCLASE. EVIDE NCE OF SLIGHT 
DEFORMATION IS DISPLAY ED BY BOTH MICAS. 

THIS SAMPLE IS CHARACTERISTIC OF GRANODIORITES AND QUARTZ 
MONZON ITES THAT OCCUR IN NARROW FAULT SLICES BOUNDED BY AND 
SOUTH OF THE MCDONALD FAULT (SEE GSC PAPER 66-1, P. 34). THESE 
GRANITIC ROCKS HAVE INTRUDED METASEDIMENTARY SCHISTS THAT 
RESEMBLE SCHISTS OF THE YELLOWKNIFE GROUP, AND THE AGE OF 2315 + 
OR - 65 M.Y. PROVIDES FURTHER EVIDENCE FOR CORRELATING SOME 
OF THE ROCKS IMMEDIATELY SOUTH OF THE MCDONALD FAULT WITH 
ARCHAEAN ROCKS OF THE SLAVE PR OV INCE. THE YOUNGER AGE INDICAT­
ED BY THE PRESENT MUSCOVITE AS COMPARED WITH PREVIOUS MICA AGES 
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(2555 +OR - 70 M.Y •• BIOTITE. GSC 63-81 AND 2485 M.Y •• Mus~ 
COVITE, GSC 60~50) FROM LITHOLOGICA LLY SIMILAR GRANITIC ROCKS 
OCCURRING IN THE VICINITY OF THE MCDONALD FAULT CAN BE 
ATTRIBUTED TO DEFORMATION AND SECONDARY CRYSTALLIZATION 
ASSOC IATED WITH A FAULT THR OUGH THE AXIS OF MCKEE LAKE. THE 
ROCKS SOUTH OF THI S FAULT HAVE EXPERIENCED POST-ARCHAEAN 
DEFORMATION AND ME TA MORP HISM SUCH AS INDICATED BY THE K-AR AGE 
OF BIOTITE (1835 +OR - 60 M.Y., GSC 63-80) FROM A SAM PLE OF 
CRUSHED GRANITIC GNE I SS COLLECTED BY STOCKWE LL FR OM AN I SLAND 
IN DION LAKE. 

GSC 66-81 

( 75 El 

WHOLE ROCK, K-AR AGE 1550 +OR - 170 M.Y. 

K=0.65 PERCENT, AR40/K40=0.1406• RADIOGENIC AR=94 
PERCENT. 

CONCENTRATE- CRUSHED WHOLE ROCK 

FROM DIABASE 
DISTRICT OF MACKENZIE, 61-07 N, 110-16-02 W. 
GSC MAP 607A. SAMPLE MC 62-65• COLLECTED AND 
INTERPRETED BY J.C. MCGLYNN. 

THIS IS A SAMPLE OF A CHILLED MARGIN OF A DIABASE DYKE THAT 
STRIKES AT 340 DEGREES AND DIPS 60 DEtREES TO THE EAST AND 
CUTS SEDIMENTS OF THE NONACHO GROUP AND GRANITIC GNEISSES OF 
THE BASEMENT OF THESE SEDIMENTS. THE CHILLED PHASE OF THE DIA­
BASE IS COMPOSED OF LATHE S OF PLAGIOCLASE AND GRAINS OF PYRO­
XENE AND OLIVINE IN A GROUNDMASS CONSISTING OF TINY LATHES OF 
PLAGIOCLASE AND PYROXENE EMBEDDED IN BLACK SEMI-OPAQUE MATER­
IAL. THE DATE IS A REASONABLE ONE AND GIVES A MINIMUM AGE FOR 
THE NONACHO SEDIMENTS AND FOR FOLDING AND AT LEAST SOME FAULT­
ING OF THESE ROCKS· 

GSC 66-82 MUSCOVITE, K-AR AGE 1845 + OR - 58 M.Y. 

K=8.64 PERCENT, AR40/K40=0.1832• RADIOGENIC AR=99 
PERCENT. 

CONCENTRATE- CLEAN• UNALTERED MUSCOVITE WITH 1 PER­
CENT HOR NB LENDE CONTAMINATION. LESS THAN 5 PERCENT 
OF THE FLAKES CONTAIN SMALL INCLUSIONS OF BIOTITE 
WITH A TRACE OF CHLORITE. 

FROM PEGMATITE 
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DISTRICT OF MACKENZIE, 60-56-12 Nt 110-21-24 W. 
MAP-UNIT 3, GSC MAP 607A. SAMPLE MC 36-6J, COLL­
ECTED AND INTERPRETED BY J.C. MCGLYNN. 

SEE GSC 66-85 FOR DESCRIPTION AND INTERPRETATION. 

GSC 66-83 

(75 El 

MUSCOVITE, K-AR AGE 1940 + OR - 60 M.Y. 

K=8.94 PERCENT, AR40/K40=0.1982• RADIOGENIC AR=99 
PERCENT. 

CONCENTRATE- CLEAN MUSCOVITE. 90 PERCENT OF THE 
FLAKES ARE CLEAR AND COLOURLESS, WHILE ABOUT 10 
PERCENT CONTAIN HEMATITE AND IRON STAINS BETWEEN 
THE PLATES. HORNBLENDE CONTAMINATION AMOUNTS TO 
LESS THAN 2 PERCENT. 

FROM GRANODIORITE 
DISTRICT OF MACKENZIE, 61-03-48 N, 110-03- 12 W. 
GSC MAP 525A. SAMPLE MC-230A-65• COLLECTED BY 
P. HOFFMAN, INTERPRETED BY J.C. MCGLYNN. 

SEE GSC 66-85 FOR DESCRIPTION AND INTERPRETATION. 

GSC 66-84 
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MUSCOVITE, K-AR AGE 1785 + OR - 55 M.Y. 

K=8.42 PERCENT, AR40/K40=0.1743, RADIOGENIC AR=99 
PERCENT. 

CONCENTRATE- RELATIVELY CLEAN, BUT SLIGHTLY CLOUDY 
MUSCOVITE WITH 2 PERCENT BIOTITE AND ABOUT 4 PER­
CENT CHLORITE IMPURITIES. 

FROM GRANODIORITE 
DISTRICT OF MACKENZIE, 60-57-30 N• 110~16-48 W. 
MAP-UNIT 1, GSC MAP 607A. SAMPLE MC-65-65, 
COLLECTED AND INTERPRETED BY J.C. MCGLYNN. 

SEE GSC 66-85 FOR DESCRIPTION AND INTERPRETATION. 
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MUSCOVI TE, K-AR AGE 2175 + OR - 65 M.Y. 

K=8.79 PE RCEN T, AR40/K 40=0.2396• RADIOGEN I C AR =99 
PERC ENT. 

CONCENTRATE- CLEAN• CLEAR• COLOURLESS MUSCOVITE. 
ABOUT 25 PERCENT OF THE FLAKES CON TAIN A FEW 
OR IENT ED NE EDLE-LI KE IN CLU SIONS• A TRACE OF 
QUAR TZ I S THE ON LY I MPURITY. 

FROM GRAN ITE 
DISTR ICT OF MACKENZIE, 61-03-30 N• 11 0- 01-42 W. 
MAP -UNIT 3, GSC MAP 525A. SAMP LE MC-60-65 
CO LLECTE D AND INT ERPRE TED BY J.C . MCG LYNN• 

THESE SAMPLES (G SC 66-82• 83• 84• AND 85 ) ARE FROM THE 
THE KU LTHILI LAKE AR EA ABOU T 15 0 MILES SOUTH EAS T OF YELLO WKNI FE 
IN THE NORTHWEST TE RR ITOR IE S. THE OLDES T ROCKS I N THE AREA 
CONSIST OF GRAN ITI C GNE I SS ES, MIGMA TITE S AND MASS I VE TO 
SLIGHTLY FOLI ATED GRANITIC ROC~S TH AT FORM THE BASEMENT ROCKS 
OF THE YOUNGER NO~AC HO SEDIMEN TS. ROCKS OF THE NONACHO GROUP 
COMPRISE A CONFORMAbLE SEQUENCE OF PO LYM! CTIC CONGLOMERATES, 
CONG LOMERATIC ARKOSES AND LITHI C SANDS TONES AND LOCALLY SHALES. 
THE SED I MEN TS, IN THE AREA MAPPE D BY THE AU TH OR, ARE SEPARA TED 
FROM THE GRANITIC ROCKS BY AN UNCON FORMI TY . FAU LTING THAT IS 
LOCA LIZED ALONG THE CONTACTS 9E TWEEN SEDIMENTS AND GRANITIC 
ROCKS (RE SU LTIN G IN MY LONI TE ZONES OR ZONES OF INTENSELY 
SHE AR ED, CRUSHED OR BRECC I ATED ROCK l OBSCURES OR DESTROYS THE 
EVIDENCE FOR AN UNCONFORMITY I N CER TAIN PARTS OF THE AREA. 

SAMPLE MC - 230A-65 (G SC 66 -8 3) IS FROM A QUAR TZ DIORITE 
BOULDER FROM A CONG LOMERA TE HOR IZON IN THE NONA CHO SEDI MENTS 
AND THEREFORE MUST BE FR OM TH E SOURCE AREA OF THE SEDIMENTS. 
TH E REMAINING SAMP LES ARE FROM BASEMEN T ROCKS· MC-36-65 (GSC 
66-82) I S A MUSCOVITE FROM A CONFORMABLE PEGMATITE IN THE 
GRANITIC GNEISSES AND THE OT HE R TWO SAMP LE S ARE FROM FOLI ATED 
QUAR TZ DIORITES IN THE BASEMENT GNEISSES. ALL SAM PLE S AR E 
S I MILAR LITHOLOG I CAL LY, BE I NG COMPOSED OF PLA GIOCLAS E, QUAR TZ 
AND MI NOR AM OUN TS OF MICROCL I NE AND MUSCOV ITE . CHLORI TE , WIT H 
INCLUSIONS OF IRON ORE, OCCURS I N ALL THE ROCKS IN SMA LL 
QUAN TITIES AND SOME OF IT AT LEAS T APP EAR S TO BE DERIVED FROM 
BIOTI TE. IN THIN SECTIONS ALL SAMP LE S SHOW EVIDENCE OF 
CRUSHING. QUARTZ GRA I NS EXHIBIT WAVY EXTINCTION AND ARE 
BROKEN, PLAGIOCLASE GRAINS ARE bROKEN AND HAVE BENT TWIN 
PLANES, GRA I NS OF bOTH MI NERA LS ARE OF TE N SURRO UNDE D WITH 
NARROW ZONES OF CRUSHED MA TERI AL. MUSCOV ITE FL AK ES ARE BENT , 
HA VE WAVY EXTINCTIONS AND ARE IN PLACES BROK EN. IN THIN 
SECTION, NARROW ZONES OR LENSE S OF CR USHED MATERIAL COMPOSED OF 
FINE GRAINS OF QUAR TZ AND FELDSPAR AND SHREDS OF MUSCOV ITE ARE 
EVIDENT. IT IS NOT CERTAIN WHETHER THE MUSCOV ITE IN SUCH ZONE S 
IS DEVELOPED DUR IN G THE CRUSHING OR IS A RESULT OF BREAKING UP 
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OF LARG ER GRAINS. THE INTENSITY OF SUCH DEFORMATION VAR IE S 
AMONG THE SAMPLES AND I S MOST INTENSE IN SAMPLE MC- 65-65 (GSC 
66-841• THIS IS NO T SURPRISING BECAUSE THIS SAMPLE WAS 
SELECTED FR OM A BROAD BELT OF CRUSHED ROCK ALONG A MAJOR FAULT 
ZON E. 

GEOLOGICAL EVIDENCE SUGGESTS THAT ALL BAS EMEN T GNEISS ES AND 
GRANI TIC ROCKS WERE FORMED DURING ONE OROGENY AND WERE SH EARED 
OR FAU LTE D AT A LATER TI ME. THE RANGE OF AGES OF THE MUS­
COVITES, THEREFORE• IS NO T THOUGHT TO INDICA TE S I GNI FIC AN TL Y 
DIFFERENT AGES OF GRANITIC ROCKS. THE OLDES T DATES (2175 MoY• 
FROM A BAS EMENT GNEISS AND 1940 M.Y. FROM A BOU LDER IN THE 
CONGLOMERATE! PROBABLY ARE CLOSES T TO THE TRUE AGES OF THE 
GNEISS WHICH MAY, IN FACT, BE KENORAN IN AGE (2300-2500 M.Y.J. 
THE YOUNGER AGES MAY BE CLOSER TO THE AGE OF FAULTING THAT 
AFFECTS THESE ROCKS. THE RANGE OF DATES AND THEIR VA LUE S 
PROBABLY ARE CAUSED BY SHEAR I NG OR CRUSHING OF THE ROCKS AND 
OF MUSCOVI TE AT SOMEWHAT ELEVATED TEMPERATURES AND POSSIBLY IN 
PART BY FORMATION OF NEW MUSCOV ITE DURING THI S SHEARING. 
ARGON, IT IS ASSUMED, WOU LD BE DRIVEN OUT OF THE MUSCOVI TE AT 
RATES TH AT WOULD VARY WITH I NTENSITY OF DEFORMA TION. 

GSC 66-86 

( 75 El 

MUSCOVI TE , K- AR AGE 17 45 + OR - 55 M.Y. 

K=7.73 PERCENT, AR40/K40=0. 1677• RADIOGENIC AR =l OO 
PERCENT• 

CONCENTRATE- I MPURE MUSCOV ITE , BE I NG A MIX TU RE OF 
80 PE RC ENT VERY PALE GRE EN- STAINED MUSCOVITE• 10 
PERCENT QUARTZ AND PLAGIOCLASE, AND 10 PERCENT 
REDDI SH 8ROWN BI OTITE AND CHLORITE· 

FROM GRANOD I OR ITE 
SOU THEA ST OF GREAT SLAV E LAKE, DIS TRICT OF MAC­
KENZIE• 61-12-54 N, 109-56-12 W. MAP- UNI T l• GSC 
MAP 526Ao SAMP LE MC-104-6 5• COLLECTED AND I NTER ­
PRETED BY J. C. MCG LY NN. 

TH IS SAMP LE I S FROM THE THEKU LTHILI LAKE AR EA ABO UT 15 0 
MILE S SOU THE AST OF YELLOWKNIFE IN THE NORTHWEST TERRITORIE S. 
THE OLDE ST ROCKS I N THE AREA CONSIST OF GRANITIC GNEISS ES, 
MIGMAT ITE S AND MASS I VE TO SLI GHT LY FOLI ATE D GRANITIC ROCKS THAT 
FORM THE BAS EMEN T ROCKS OF THE YOUNGER NONACHO SEDIM ENTS. 
ROCKS OF THE NONACHO GROUP COMPRISE A CONFORMABLE SEQUENCE OF 
POLYMICTIC CONG L OM~RATES, CONGLOMERA TIC ARKOSES, LITHIC SAND ­
STONES AND !LOCALLY) SHALES. THESE STRA TA• IN THE AR EA MAPP ED 
BY THE AU THOR, AR E SEPARA TED FROM GRAN ITIC ROCKS BY AN UN­
CON FORM IT Y. FA UL TI NG THA T IS LOCA LI ZED ALONG THE CON TACTS 
BE TW EEN SED IMENT S AND GRANI TI C ROCKS RESULTS IN MY LONI TE ZONES 
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OR ZONES OF INTENSELY SHEARED, CRUSHED OR BRECCIATED ROCK. THE 
EVIDENCE OF AN UNCONFORMITY IS OFTEN OBSCURED OR DESTROYED BY 
SUCH FAULTING. 

SAMPLE MC-104-65 WAS SELECTED FROM THE BASEMENT FROM WITH­
IN A FEW FEET OF THE UNCONFORMITY WHERE THE GRANITIC ROCKS ARE 
INTENSELY SHEARED. lN THIN SECTION THE ROCK IS SEEN TO CONSIST 
OF QUARTZ, PLAGIOCLASE, MICROCLINE, BIOTITE ALTERED TO CHLORITE, 
MUSCOVITE AND CARBONATE. THE ROCK IS A GRANODIORITE. THE 
EFFECTS OF SHEARING ARE EVIDENT IN THIN SECTION - A RUDE BAND­
ING IS PRESENT WITH QUARTZ-RICH BANDS ALTERNATING WITH PLAGIO­
CLASE AND MICROCLINE-RICH BANDS THAT ALSO CONTAIN SOME QUARTZ 
AND MUSCOVITE. QUARTZ AND GRAINS OF OTHER MINERALS EXHIBIT 
WAVY EXTINCTION, PLAGIOCLASE GRAINS ARE BROKEN AND SURROUNDED 
WITH ZONES OF CRUSHED MATERIAL, LARGE MUSCOVITE GRAINS ARE BENT 
AND BROKEN. CARBONATE OCCURS AS LENSES OF SMALL GRAINS THAT 
ARE PARALLEL TO QUARTZ BANDS. MUCH OF THE MUSCOVITE OCCURS AS 
VERY FINE GRAINS SOME OF WHICH ARE ALIGNED PARALLEL TO THE RUDE 
BANDING. SUCH MUSCOVITE AND THE CARBONATE MAY HAVE FORMED 
DURING THE SHEARING OF THE GRANITIC ROCKS. THE AGE YIELDED BY 
THE MUSCOVITE MAY THEREFORE RECORD THE TIME OF SHEARING RATHER 
THAN THE AGE OF THE GRANODIORITE. 

GSC 66-87 

176 Cl 

WHOLE ROCK• K-AR AGE 1445 + OR - 155 M.Y. 

K=0.62 PERCENT, AR40/K40=0.1270, RADIOGENIC AR=88 
PERCENT. 

CONCENTRATE- CRUSHED WHOLE ROCK. 

FROM BASALT 
AYLMER LAKE AREA, DI STRICT OF MACKENZIE, 64-38 N, 
108-01 w. SEE GSC PRELIM. PAPER 10-50. SAMPLE FA-
1-66• COLLECTED AND INTERPRETED BY W.F. FAHRIG. 

CHILLED DIA BASE CONSISTING OF MICROPHENOCRYSTS OF PLAGIO­
CLASE AND AUGITE IN A srnI-OPAQUE MATRIX. THE K-AR AGE rs 
CONSIDERED TO BE THE APPROXI MATE AGE OF INTRUSION. 

GSC 66-88 WHOLE ROCK, K-AR AGE 938 + OR - 56 M.Y. 

K=z.93 PERCENl, AR40/K40=0.07ll• RADIOGENIC AR=98 
PERCENT. 

CONCENTR ATE- CRUSHED WH OLE ROCK. 
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FROM DIABASE 
NORTHWEST BANK OF CLARKE RIVER, DISTRICT OF MAC­
KENZIE• 63-37-30 N, 104-14 W. MAP-UNIT 18Bt 
GSC MAP 17-1956 !THIS PARTICULAR DYKE IS NOT SHOWN 
ON MAPl. SAMPLE DF-A820-66 COLLECTED AND INTER­
PRETED BY J.A. DONALDSON. 

THE ROCK IS DARK GREENISH BLACK, MASSIVE, FINE-GRAINED, 
AND OPHITIC. IT IS COMPOSED MAINLY OF SAUSSURITIZED PLAGIO­
CLASE, CLINOPYROXENE, BIOTITE, QUARTZ, AND OPAQUES. 

BECAUSE THE DYKE CUTS THE THELON FORMATION OF THE DUBAWNT 
GROUP, THE DATE PROVIDES AN ESTIMATE OF THE MINIMUM THELON AGE• 
IN ADDITION TO AN ESTIMATE OF THE AGE OF DIABASE INTRUSION. 

GSC 66-89 

(66 Dl 

WHOLE ROCK, K-AR AGE 1390 + OR - 120 M.Y. 

K=2o04 PERCENT, AR40/K40=0.1203• RADIOGENIC AR=98 
PERCENT. 

CONCENTRATE- CRUSHED WHOLE ROCK. 

FROM BASALT 
6 MILES WEST SOUTHWEST OF LOOKOUT POINT, DISTRICT 
OF MACKENZIE• 64-08-30 N, 102-45-30 W. MAP UNIT 
16• GSC MAP 17-1956. SAMPLE DF-458-65, COLLECTED 
AND INTERPRETED BY J.A. DONALDSON. 

THE ROCK IS A DULL GREENISH TO PURPLISH BROWN, FINE-GRAINED, 
MASSIVE, ALTERED BASALT COMPOSED OF LABRADORITE, SERPENTINE, 
CHLORITE, MUSCOVITE, CARBONATE• AND IRON OXIDES. THE , PLAGIO­
CLASE HAS BEEN EXTENSIVELY REPLACED BY MUSCOVITE, AND ' THE 
SERPENTINE OCCURS AS PSEUDOMORPHS AFTER PYROXENE, AS WELL AS 
TOGETHER WITH CHLORITE IN SMALL AMYGDULE-LIKE CLUSTERS. THE 
ALTERATION PRESUMABLY IS DEUTERICt AND THE AGE SHOULD DATE 
EXTRUSION OF THE UNIT REPRESENTED BY THE SAMPLE !MAP UNIT 16, 
GSC MAP 17-1956). ALTHOUGH CONTAcrs ARE NOT EXPOSED. FIELD 
EVIDENCE INDICATES THAT THE UNIT OVERLIES THE THELON FORMATION, 
AND THUS A MINIMUM THELCN AGE IS PROVIDED. THE BASALT MAY BE 
THE EXTRUSIVE EQUIVALENT OF DYKES THAT CUT THE THELON FORMATION. 
A SAMPLE FROM A NEARBY DYKE HAS BEEN DATED AT 1360 M.Y. !GSC 
63-44). 

GSC 66-90 BIOTITE, K-AR AGE 1645 + OR - 55 M.Y. 
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K=7.9 5 PERCENT, AR40/K40=0.1537, RADIOGENIC AR=99 
PERCENT. 

CONCENTRATE- CLEAN, UNALTERED, REDDISH BROWN 
BIO TITE WITH LESS THAN 2 PERCENT HORNBLENDE IM­
PURITY. 

FROM GRANULITE 
40 MILES SOU TH OF CHESTER BAY, DIS TRICT OF MAC­
KENZIE• 67-09 N, 102-21 w. MAP-UNIT 40, GSC 
MAP 45-1963. SAMPLE FD 103-62• COLLECTED AND 
INTERPRETED BY J.A. FRASER. 

THE SAMPLE IS A FINE-GRAINED GRANULITE COMPOSED OF PALE 
BROWNISH TO GREENISH ANTIPERTHITE (55 PERCENT)• DARK GREY 
CLINOPYROXENE 133 PERCENT) AND HYPERSTHENE 110 PERCENT), AND 
ACCESSORY MAGNETITE AND APATITE. BIOTITE, WHICH IS CLEAN AND 
UNALTERED• CONSTITUTES LESS THAN 1 PERCENT OF THE GRANULITE. 
MAFIC AND FELSIC MINERALS ARE GROUPED IN NARROW PARALLEL AND 
SUBPARAL LEL TR AINS WHICH DEFINE A STRONG LINEATION. 

THE SAMPLE LOCALITY LIES EAST OF BATHURS T INLET IN A 
REGION UNDERLAIN . PRINCIPALLY BY MIGMATITE, GRANULITE, HYPERS­
THENE GRANITE, AND AMPHIBOLITE. THE AGE OF THE BIOTITE 11645 
M.Y.J IS THAT OF THE MOST R~CENT METAMORPHISM IHUDSONIANl IN 
THIS AREA. 
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MUSCOV ITE, K-AR AGE 1480 + OR - 50 M.Y. 

K=6.87 PERCENT, AR40/K40=0.1318• RADIOGENIC AR=99 
PERCENT. 

CONCENTRATE- IMPURE MUSCOVI TE SAMPLE CONSISTING OF 
40 PERCENT CLEAR MUSCOVI TE• 40 PERCENT PALE GREEN 
MUSCOVITE AND/OR BIOTITE, AND 10 PERCENT QUARTZ 
~ITH A TRACE OF FELDSPAR. 

FROM SCHIS T 
DISTRICT OF KEEWATIN, 61-10-30 N, 98-03 W. NO 
GEOLOGICAL MAP RE FERENCE. SAMPLE EA-82-64, COLL­
ECTED AND INTERPRETE D BY K.E. EADE. 

THE QUARTZ-SERICITE SCHIST I S DERIVED FROM AN I MP URE 
QUARTZI TE FORMAT I ON, THE UPPERMOST UNIT OF THE HURWITZ GROUP IN 
THIS REGION. THE SERICITE IS DEVELOPED ALONG AXIAL PLANE 
CLEAVAGE RE LATED TO NORTHEAST TRENDING FOLDS. THE FOLDING IS 
BELIEVED TO RESU LT FROM DEFORMATION DURING THE HUDSONIAN 
OROGENY. THE DATE OB TAINE D WOULD APPEAR TO BE SOMEWHAT YOUNG 
FOR THIS EVENT. 

GSC 66-92 

(65 Pl 

WHOLE ROCK, K-AR AGE 694 + OR - 76 M.Y. 

K=2.24 PERCENT, AR40/K40=0.0491• RADIOGENIC AR=95 
PERCENT. 

CONCENTRATE- CRUSHED WHOLE ROCK. 

FROM DIABASE 
4 MILES WEST OF PITZ LA KE• DISTR ICT OF KEEWATIN, 
63-54-30 N, 96-47-45 W. MAP-UNIT 8, FIG. 2 IN GSC 
PAPER 64-20. SAMPLE SF-J72-63• COLLECTED BY W.J. 
CRAWFORD, INTERP RET ED BY J.A . DONALDSON. 

THE ROCK I S PALE GR EENISH GREY, MEDIUM GRAINED, OPHITJC, 
EQUIGRANULAR, AND CO~SISTS OF ABOUT 55 PERCENT SLIGHTLY ALTERED 
PLAG!OCLASE, 15 PERCENT REDDISH BROWN BIOTITE• 10 PERCENT 
CLINOPYROXENE, 10 PERCENT AMPHIBOLEt 5 PERCENT OPAQUES• 5 PER­
CENT QUAR TZ, AND MINOR CHLORITE, APATITE, AND CARBONATE. IT 
I S FROM A PROMINENT NORTHWESTERLY-TRENDING DYKE THAT CAN BE 
TRACED IN DI SCONT INU OUS SEGMENT S FOR SEVERAL HUNDRED MILES. 

~ECAUSE THE DYKE CUTS THE THELON FORMA TION OF THE DUBAWNT 
GROUP, THE DA TE PROVIDES AN ESTIMATE OF THE MINIMUM THELON AGE, 
IN ADDITION TO AN ESTIMATE OF THE AGE OF DIABASE INTRUSION. 
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BIOTITE, K-AR AGE 1605 + OR - 50 M.Y. 

K=6o63 PERCENT. AR40/K40=0ol483· RADIOGENIC AR=9q 
PERCENT• 

CONCENTRATE- RELATIVELY CLEAN, VERY PALE OLIVE­
GREEN BIOTITE WITH 8 PERCENT CHLORITE. MOST 
FLAKES ARE BLEACHED. 

FROM SYENITE 
16 MILES SOUTHEAST OF MOUTH OF KAZAN RIVER, 
DISTRICT OF KEEWATIN, 63-53-45 N, 95-03-30 W. MAP­
UNIT 5, FIG. 2 IN GSC PAPER 64-20. SAMPLE DF-A221-
64, COLLECTED AND INTERPRETED BY J.A. DONALDSON. 

THE ROCK IS A DULL PINK, MASSIVE, MEDIUM- TO COARSE-GRAINED 
BIOTITE-SYENITE. IT CONSISTS OF FRESH EUHEDRAL AND SUBHEDRAL 
PHENOCRYSTS OF BIOTITE (20 PERCENT) IN A HYPIDIOMORPHIC­
GRANULAR MATRIX OF 50 PERCENT K-SPARt 15 PERCENT CLINOPYROXENE• 
10 AMPHIBOLEt 5 PERCENT CHLORITE (MOSTLY PSEUDOMORPHIC AFTER 
AMPHIBOLEl, PLUS MINOR CHLORITE AND OPAQUES. 

THE SAMPLE IS FROM A BODY OF MARTELL SYENITE THAT INTRUDES 
THE KAZAN FORMATION. THE DATE CORROBORATES EARLIER ESTIMATES 
OF THE AGE OF INTRUSION AND THE MINIMUM AGE OF THE KAZAN 
FORMATION, AND ALSO SUPPORTS EQUIVALENCE WITH THE CHRISTOPHER 
ISLAND VOLCANICS (SEE DISCUSSION OF GSC 65-74, GSC PAPER 66-
1 7) • 

GSC 66-94 

( 55 L l 

BIOTITE, K-AR AGE 1690 + OR - 55 M.Y. 

K=S.10 PERCENT, AR40/K40=0ol598, RADIOGENIC AR=99 
PERCENT. 

CONCENTRATE- CLEAN, PALE OLIVE-GREEN BIOTITE WITH 
ONLY A TRACE OF HORNBLENDE CONTAMINATION. LESS 
THAN 1 PERCENT OF THE FLAKES CONTAIN ORIENTED 
NEEDLE-LIKE INCLUSIONS. 

FROM LAMPROPHYRE 
EAST SHORE OF NORTH ARM OF QUARTZITE LAKE, DISTRICT 
OF KEEWATIN, 62-10-10 N• 94-33-55 W. SEE GSC 
PRELIM. MAP 55-17• SAMPLE DM-140-1966• COLLECTED 
AND INTERPRETED BY A. DAVIDSON. 

THE BIOTITE IS PRESENT IN LAMPROPHY RE AS PHENOCRYSTS UP TO 
ONE HALF INCH IN DIAMETER AND ALSO IN THE GROUNDMASS WITH 
MICROCLINE AND MINOR ALBITE, QUARTZ, CALCITE, SPHENE, AMPHI-
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BOLE, AND APATITE. THE LAMPROPHYRE OCCURS IN VERTICAL DYKES, 
RARELY IN EXCESS OF SIX FEET THICK, THAT TREND SOUTHEASTERLY 
THROUGHOUT THE REGION BETWEEN RANK IN INLET AND CARR LAKE. THIS 
SAMPLE WAS TAKEN FROM A THREE FOOT THICK DYKE TH AT CUTS AN 
ALTERED GABBRO DYKE WITHIN QUARTZITE CORRELATED WITH THE LO WER 
PART OF THE HURWITZ GROUP. THE DETERMINED AGE GIVES THE TIME 
OF CRYSTALLIZATION OF THE LAMPR OPHYRE AND ALSO PROVIDES A 
MINIMUM AGE OF DEFORMATION OF THE HURWITZ GROUP DURING HUDSON­
IAN OROGENY. 

GSC 66-95 

(34 Ml 

THE 
VICINITY 
GRAINED, 
TEXTURE. 

WHOLE ROCK, K-AR AGE 1054 + OR - 160 M.Y. 

K=0.47 PERCENT, AR40/K40=0.0826• RADIOGENIC AR=86 
PERCENT. 

CONCENTRATE- CRUSHED WHOLE ROCK. 

FROM SP!LITIC BASALT 
SOUTHWEST CORNER OF ROBERTSON BAY, BELCHER ISLA NDS, 
DISTRICT OF KEEWATIN, 55-46-45 N, 79-57-47 w. 
MAP-UNIT 13, GSC MAP 28-1960 (WITH PAPER 60-20). 
SAMPLE JD-207B-59, COLLECTED AND I NTERPRETED BY 
G.D. JACKSON. 

SAMPLE I S FRO~ THE CORE OF A PILLOW FROM THE SAME 
AS GSC 65-83 (RIM). THE ROCK IS GREY, VERY FINE 
MASSIVE, SLIGHTLY PORPHYRITIC• AND HAS A SUBOPHITIC 

THE MAJOR CONSTITUENTS ARE- CLINOPYROXENE, SODIC 
PLAGIOCLASE, EPIDOTE, CHLORITE, AND SPHENE. 

THIS AGE IS BELIEVED TO BE TOO YOUNG TO INDICATE WHEN 
THESE VOLCANIC ROCKS WERE LAID DOWN OR/AND FOLDED. PROBABLY 
IT REFLECTS, IN PART, THE EFFECTS OF A LATER GEOLOGICAL EVENT 
SUCH AS A MILU DISTURBANCE OR/AND EMPLACEMENT OF THE YOUNGER 
TRAP DYKES. 
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BIOTITE, K-AR AGE 1725 +OR - 55 M.Y. 

K=7.29 PERCENT, AR40/K40=0ol648• RADIOGENIC AR=99 
PERCENT. 

CONCENTRATE- RELATIVELY CLEAN, UNALTERED OLIVE­
GREEN BIOTITE WITH ABOUT 5 PERCENT HORNBLENDE 
CONTAMINATION. ABOUT 5 PERCENT OF THE FLAKES 
CONTAIN OR IENTED NEEDLE -LI KE I NC LUSIONS, AND 5 
PERCENT CONTAIN DARK PATCHES. 

FROM MIGMATITE 
NO. 2 ZONE, 1/4 MILE NORTH OF ORBIT BAY, NORTH 
SHOPE OF LAKE ATHABASCA• SASKA TCHE WAN• 59-32.1 N, 
108-53•4 W. MAP-UNIT 3, GSC PAPER 53-15 (W.E. 
HALE). SAMPLE VK-30C-106, COLLECTED AND INTER­
PRETED BY V. KOE PPEL. 

THE SAMPLE IS FROM A MIGMATITE CONSISTING OF MEDIUM 
GRAINED AMPHIBOLITE INTERCALATED AND FOLDED WITH MED IU M TO 
COARSE PEGMATITIC ROCK. URANINITE OCCURS IN BOTH ROCK TYPES, 
AND PYRITE AND CHALCOPYRITE ARE DISSEMINATEU I N THE AMPHl­
BOLITE. THE ROCK OCCURS I N AN AREA WHERE PARTIALLY GRANITIZED 
ROCKS OF THE TAZIN GROUP DOMINATE. 

TH~ AGE OF 1725 +OR - 55 M.Y. IS COMPATIBLE WITH THE 
MINIMUM AGE OF URANINITE. THESE AGES ARE LOWER THAN THOSE 
OBTAINED ON OTHER SYNGENETIC URANIUM DEPOSITS AND ARE ALSO 
LOWER THAN THE AGE OF THE EPIGENETIC PITCHBLENDE MINERALI­
ZATION (SEE V. KOEPPEL, AGE AND HISTORY OF U MINERALIZATION OF 
THE BEAVERLODGE AREA, SASKATCHEWAN- GSC PAPER 67-31, IN PRESS). 

GSC 66-97 

(74 Nl 

BIOTITE, K-AR AGE 1750 + OR - 55 M.Y. 

K=7.47 PERC ENT, AR40 /K4 =0.1688= RADIOGENIC AR=99 
PERCENT. 

CONCENTRATE- CLEAN, MAINLY UNALTERED OLIVE-GREEN 
TO ALMOST OPAQUE BIOTITE WI TH 2 PERCENT HORN­
BLENDE, 2 PERCENT QUARTZ AND 1 PERCENT CHLORITE 
IMPURITY. ABOUT 5-10 PERCENT OF THE FLAKES 
CONTAIN TINY OPA QU E INCLU SION S. 

FROM MIGMATITE 
DETAILS AS FOR GSC 66-96. SAMPLE VK-30A 
205, COLLECTED AND INTERP RETED BY V. KO EPPEL. 

SEE GSC 66-96 FOR A DESCRIPTION OF THE ROCK. THE 
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1750 +OR - 55 M.Y. AGE COMPARES WITH THAT OF BIOTITE FROM THE 
AMPHIBOLITIC PORTION OF THE MIGMATITE (GSC 66-96 AT 
1725 +OR - 55 M.Y.). IT rs ALSO COMPARABLE WITH THE MINIMUM 
AGE OF URANINITE. THESE AGES ARE LOWER THAN THOSE OBTAINED ON 
MINERALS FROM OTHER SYNGENETIC URANIUM DEPOSITS, AND ALSO LOWER 
THAN THE AGE OF THE EPIGENETIC PITCHBLENDE MINERALIZATION 
(SEE v. KOEPPEL, AGE AND HISTORY OF U MINERALIZATION OF THE 
BEAVERLODGE AREA, SASKATCHEWAN, GSC PAPER 67-31• IN PRESSl. 

GSC 66-98 

(74 Nl 

MUSCOVITE, K-AR AGE 1780 +OR - 55 M.Y. 

K=8.23 PERCENT, AR40/K40=0ol730• RADIOGENIC AR=99 
PERCENT. 

CONCENTRATE- HAND-PICKED MUSCOVITE BOOKS. 

FROM PEGMATITE 
MINE DUMP• BETA GAMMA URANIUM MINES LTD., 2o5 
MILES NORTH NORTHWEST OF URANIUM CITY, SASKATCH­
EWAN, 59-36.4 N• 108-38.4 W. MAP-UNIT 5, GSC 
MEMOIR 269 (A.M. CHRISTIE, 1953). SAMPLE VK-11• 
COLLECTED AND INTERPRETED BY v. KOEPPEL. 

THE ROCK IS A PEGMATITE FROM GRANITE GNEISS OF THE CHUM 
GROUP, NO. 1 SHOWING. IT CONSISTS OF REDDISH K-FELDSPAR, 
QUARTZ, TOURMALINE AND MUSCOVITE. THE PEGMATITE OCCURS INTER­
MITTENTLY OVER HUNDREDS OF FEET ALONG THE FOOTWALL OF A SHEAR 
ZONE. DIABASE OCCURS IN THE HANGING WALL, AND EPIGENETIC 
PITCHBLENDE MINERALIZATION OCCURS WHERE 'THE DIABASE HAS BEEN 
BRECCIATED. 

THE AGE OBTAINED AGREES WITH THOSE FOR OTHER EPIGENETIC 
URANIUM MINERALIZATIONS OF THE BEAVERLODGE AREA; IT IS LOWER 
THAN THE AGES OF MINERALS FROM SYNGENETIC (PEGMATITICl 
URANIUM DEPOSITS AND THE K-AR AGE MAY REFLECT A LOSS OF RADIO­
GENIC ARGON AT THE TIME OF THE EPIGENETIC URANIUM MINERAL­
IZATION • . FOR FURTHER DISCUSSION SEE s.c. ROBINSON, GSC 
BULLETIN 31• 1955• PP. 13-14, AND Vo KOEPPEL, GSC PAPER 
67-31 IN PRESS o 

GSC 66-99 WHOLE ROCK, K-AR AGE 467 + OR - 28 M.Y. 
486 + OR - 55 M.Y. 

K=4.89 PERCENT, AR40/K40=0.0310• RADIOGENIC AR=97 
PERCENT. 
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K=2.15 PERCENT, AR40/K40=0.0324• RADIOGENIC AR=96 
PERCENT. 

CONCENTRATE- CRUSHED WHOLE ROCK. 

FROM FLINTY CRUSH ROCK (ULT RAMY LONITEl 
1 MILE EAST OF CLUFF LAKE • SASKA TCHEWAN, 58-21 N, 
109-30 w. NO PUBLISHED GEOLOGICAL MAP, SAMPLE 
FR OM APHANITIC UNIT OF THE CLUFF BRECCIAS. SAMPLE 
NO. 64080• COLLECTED AND INTERPRETED BY K. L. 
CURqIE. 

THE ROCK IS A FINELY CRUSHED CATACLASTIC ROCK (ULTRA­
MYLONITEl WITH STREAKS OF GLASS AMOUNTING TO 10-15 PERCENT OF 
THE SPECIMEN. A MARKED COLOUR BANDING FROM BUFFISH TO GREY­
GREEN WAS NOTICEABLE IN THE SPEC IME N. THE LIGHT COLOURED 
MATERIAL HAD A K-CONTENT OF 4o89 PERCENT WHILE THAT OF THE 
GREENISH MATERIAL WAS 2.15 PERCENT. DESP ITE THE GREAT DIFFERENCE 
IN K-CONTENT TWO SPEC I MENS FROM THE CONTRASTING COMPOSITIONS 
GAVE CONCORDANT WHOLE ROCK AGES OF 467 AND 489 M.Y. RESPECT­
IVELY. 

THE INTERPRETATION IS THAT THIS ROCK REPRESENTS A HETERO­
GENEOUS MIXTURE OF GRANITIC AND SANDSTONE ROCKS ALONG A FAULT 
ZONE, THE WHOLE HEATt U TO HIGH TEMPERATURE BY FRICTION, AND 
SUBJECTED TO POTASH METASOMATISM. THE HIGH TE MPERA TURE EPISODE 
*SETTING* THE K/AR CLUCK IS BELIEVED TO BE A LATE FEATURE I N 
THE DEVELOPMENT OF THE CARSWELL CIRCULAR STRUCTURE, WH ICH I S 
THEREBY DATED AS ORDOVIC IAN IN AGE. SINCE THE S TRUCTURE 
INVOLVES THE ATHABASCA FORMATION, THIS FORMATION CANNOT BE OF 
DEVONIAN AGE AS SUGGESTED PREVIOU SLY BY GUSSOW. THE MEAN AGE 
OF 478 M.Y. IS IN APPROXIMATE AGREEMENT WITH THE AGE OF 432 
M.Y. OBTAINED BY FAHRIG (1 96 ll FRO M URANINITE IN THE BLACK 
LAKE AREA, SUGGESTING THAT IGNEOUS AC TIVITY MAY HAVE OCCURRED 
OVER A CONSIDERABLE AREA IN THE ORDOV ICIA N. 

REFERENCE-

FAHRIG, W.F. 
1961 THE GEOLOGY OF THE ATHABASCA FORMA TION GEO L. SURV• 

CAN. BULL. 68. 
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GSC 66- 100 BI OT!T E, K- AR AGE 1515 + OR - 50 M.Y. 

( 63 p) 

K=6.56 PERCENT, AR40/K40 =0. 1359 , RADIOGENIC AR =98 
PERCENT. 

CONC ENTRA TE- RE LATI VELY CLE AN , COARSE , ~EDD I SH 
BROWN ALTERE D BIOTITE I N FL AKES UP TO 1/8 I NC HE S 
ACROSS . MOS T FL AKES CON TAI N TI NY OPAQU E BLE SS . 
HORNB LENDE CON TAM I NA TI ON A~OUN T S TO LESS THAN 2 
PERCEN T. 

FROM MICA-RIC H BRECC I A SULPH I DE ORE 
UNDERGROUND, 16 LE VE L, NO. 2 ORE ZONE, TH O~PSO N 

MINE , MANI TOBA, 55-43- 40 N, 9 7-5 0-45 W. MA P-UNIT 
5, MAN IT OBA DEP T. OF ~INES AND NA TUR AL RESCOURCES 
MAP 60 -4. SEE ALSO THOMPSON ~ ! NE GEO LOG Y IN 
C.J.M.M. TR ANS . 66• 1963 , PP. 227 - 236 . SAMP LE 
B- 3 ( Q65-12ll COLLECTED ANO I NTERPRE TED BY TERENCE 
T. QU I RKE, JR., I NTE RNATIONA L NI CKEL CO . 

THE SAMPLE IS FR OM MI CA- RICH ORE THAT I S TY PICA L OF TH E 
ORE ZONE I N THI S PAR T OF THE MI NE . SEE GSC 66-103 FO R I NTE R­
PRE TATI ON . 

GSC 66-1 01 BIOTITE, K- AR AGE 1590 + OR - 50 M. Y. 

( 63 P l 

K=8. 13 PERCENT, AR40/K40 =0 .14 61• RADIOGE NIC AR =97 
PERCENT. 

CONC ENT RA TE- CLEAN• VERY COARSE ( UP TO 1 CM l• 
UNALTERlC DARK BROWN BI OTIT E WI TH ABOU T 2 PERCEN T 
HORNBLENLE CONTAMINATION. 

FROM PEGMAT IT E 
FROM PARTLY MI NERALIZED BIO TIT E-R ICH PEGMA TITE 
AD J ACEN T TO ORE . UNDERGROUND, 16 LEVE L, NO . 2 ORE 
ZONE, TH OMPSON MI NE, MANITOBA, 55 - 43 -4 0 N, 97- 50 -4 5 
W. MAP - UN IT 5, ~ANI TOBA DEP T. OF MI NES AND 
NATURAL RESOURCES MAP 60 -4• SEE ALSO TH OMPSON MI NE 
GEOLOGY, C. J. M.M . TRANS . 66, 1963, PP. 227 - 236 . 
SAMP LE B-l B( BAQ 65 -11 0 ), CO LL EC TED AND INT ERPRE TE1 
BY TEREN CE T. QU IR KE, J R., INTERN ATI ONAL NICKE L CO. 

THE SAMPLE I S FROM A BI OTIT E- RICH • MI NERA LI ZED PEGMATITE 
TH AT OCCURS ADJACENT TO ORE. SEE GSC 66-103 FOR INTERPRETA­
TION. 
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GSC 66-102 MUSCOVI TE , K- AR AGE 1630 + OR - 50 M.Y. 

(63 Pl 

K=S.49 PERCENT, AR40/K40=0o l 514• RADIOGENIC AR =99 
PERCENT. 

CONCEN TRA TE- CLEAN• CO LOUR LESS MUSCOV ITE . ABOU T 
HALF OF TH E FL AKES CON TAI N PATCHES OF TIN Y OPAQU E 
BLESS. 

FROM MICA SE LVAGE AT PEGMAT IT E-ORE CONTAC T 
UNDERGROUND, 12 LE VEL , NO. 2 ORE ZON E, TH OMPSON 
MI NE, MAN IT OBA, 55-43-40 N, 97 - 50-45 W. MAP-UNIT 
5, MAN IT OBA DEPT. MINES AND NATURAL RESCOURCES MA P 
60-4. SEE ALSO THOMPSON MINE GEO LOGY. c.I.M.M. 
TRANS. 66• 1963• PP. 227 - 236. SAMP LE B-3( Q6 4-2 l• 
CO LL EC TE D AND I NTERPRETED BY TERENC E T. QUIRKE, 
JR., INTERNATIONAL NICKE L CO. 

THE SAMPLE IS FROM A MUSCOVI TE- RI CH SE LVAGE AT TH E PEG­
MA TITE- ORE CONTACT. SEE GSC 66-103 FOR I NTERPRETA TI ON. 

GSC 66-103 BI OTIT E, K- AR AGE 1555 + OR - 50 M.Y. 

( 63 p) 

K=7. 53 PERCEN T, AR40/K40=0. 14 10 • RAD IOG ENIC AR =9 9 
PERcrn T. 

CONCENTRATE- RELATIVELY CLEAN, SLI GHT LY ALT ERED 
OLIVE-G REEN BIOTITE ~I TH LESS THAN 5 PERCENT 
HORN L B~NDE CON TAMINA TI ON. ABOU T 10 PERCEN T OF THE 
FL AKES ARE SLI GHTLY BLIS TE RED. CHLORITE CONTEN T I S 
ABOU T 3 PERCENT. 

FROM MASSIVE GNEISS OF THE HANGING WA LL 
800 FT FROM ORE, ABOVE THE NO. 1 ORE ZON E, TH OMPSON 
MINE, MAN IT OBA, 55-43-40 N, 97 - 50-4 5 ~. MAP - UNIT 
7, MAN IT OBA DEP T. OF MI NES AND NA TURAL RESCOURCES 
MAP 60-4 . SAMP LE B4A ( BA 4Al CO LL ECTED AND INTER­
PRETED BY TERENCE T. QU I RKE, JR., I NTE RNA TI ONA L 
NICKE L CO. 

THE SAMP LE IS FR OM FEL DSPAR - QUAR TZ -B I OTIT E PARAGNEISS IN 
THE HANGING-WALL AT NO. 1 OR EB OD Y. THE S~MP LE IS TAKEN FUR THE R 
TH AN 800 FEET FROM ORE AND HAS PROBAB LY NO T BEEN AFFECTED BY 
LATE GRANITIC I NJECT I O . ~ AND ORE DEPOSITION. 

THE FOLLOWING FOUR SAMPLES CONSTI TUTE A SUI TE OF SPEC IMENS 
FROM WITHI N AND NEAR THE THOMPSON MI NE - GSC 66-1 00, 10 1 , 
10 2• AND 103• DA TES FROM THESE ROCKS RANGE FROM 1515 + OR -
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50 TO 1630 + OR - 50 M.Y. AND INDICATE THAT THEY ARE SOME OF 
THE YOUNGEST PRECAMBRIAN ROCKS FROM MANI TOBA TO BE DA TED BY 
THE GSC. ALTHOUGH IT MAY BE THAT THE DIFFERENC ES IN AGES OF 
THE ROCKS ARE SIGNIFICANT IT WOULD SEEM SA FER AT THIS POINT 
ON LY TO ASSUME THAT WHAT HAS BEEN MEASURED IS THE GENERAL DA TE 
OF THE MOST RECENT M ~TAMORPH ! SM. CERTAINLY• THE AGE OF 1555 + 
OR 50 M.Y. FROM THE HANGING WALL GNEISSES IGSC 66-103) IS THE 
DATE OF REGIONAL METAMORPHISM AND THUS IT ShOULD FOLL OW THAT 
THE OTHER ASSOCIATED ROCKS HAVE BEEN AT LEAST MODIFIED BY WHAT 
MIGHT HAVE BEEN THE FINAL THROE S OF THE HUDSONIAN OROGENY• 

DR· C.K. BELL !CRUSTAL GEOLOGY DIVISION OF GSCl ADDS THE 
FOLLOWING OBSERVATIONS- **WITHIN THE IMMEDIATE MINE AREA• THE 
COUNTRY ROCK ME TAS ED IMENTS AND PARAGNE ISSES ARE INTRUDE D BY 
ACIDIC STOCKS AND ASSOCIATED PEGMATITES. LOCALLY, THE ORE 
DEPOSITION APPEARS TO BE POST PEGMATITE. THE BIOT!TE FROM THI S 
PEGMATITE IGSC 66-101) DATES AT 1590 + OR - 50 M.Y. BIOTITE 
E~CLOSED BY ORE !G SC 66-lOOl DATES AT 1515 + OR - 50 M.Y. 
MUSCOVITE FRO M A MUSCOV ITE-RICH SELVAGE AT THE PEGMATITE-ORE 
CONTACT IGSC 66-102) DATES AT 1630 + OR - 50 M.Y. THE HANG­
ING-WALL COUNTRY ROCK IA FELDSPAR-QUARTZ-BIOTITE PA RAGNEISS l 
IGSC 66-103l DA TE OF 1555 + OR - 50 M.Y. IN DI CA TE S THE TIME OF 
REGIONAL METAMORPHISM. TliESE FOUR DATES ARE YOUNGER THAN THE 
MEAN OF 1735 M.Y. FOR THE HUDSONIAN OROGENY IG SC PAPER 66-17• 
P. 5l• WHILE THE SE ASSOCIATED *YOUNG* DA TES AT THE THOMPSON 
MI NE MAY BE SIGN IFICANT, IT I S MORE PROBABLE THAT THEY INDICATE 
THE END PU LSE S OF HUDSONIAN ORUGENY METAMORPHISM. COMPARABLE 
*YOUNG* DATES FROM NEARBY PARTS OF THE CHURCHILL PROVINCE IN 
MANITOBA ARE IGSC 60-75, 61-120, 63-100, 63-106, 63-1071•** 

GSC 66-104 BIOT!TE, K-AR AGE 1605 + OR - 50 M.Y. 

163 Pl 

K=6.78 PERCENT, AR40/K40=0.1478• RAD IOGENIC AR=99 
PERCENT. 

CONCENTRATE- CLEAN• BUT SLIGHTLY ALTERE D BROWN TO 
DARK BROWN BIOTITE. MOST FLAKES CONTAIN OPAQU E 
INCLUSIONS. TOTAL CHLORITE CONTENT IS ABOU T 8 
PERCENT. 

FROM QUAR TZ-MONZONI TE 
ROCK CUT ON RAILWAY GRADE FROM THOMPSON TO MOAK 
LAKE, ABOUT 1/2 MILE WES T OF MYSTERY LAKE - MYSTERY 
CREEK INTERSECTI ON, MANITOBA, 55-49-10 N, 97-46-23 
w. MAP -UNIT 10· MANI TO eA DEPT. OF MINES AND 
NATURAL RESOURCES MAP 60-4. SEE ALSO THOMPSON 
MINE GEOLOGY IN C.J.M.M. TRANS. 66• 1963, PP. 227-
236. SAMPLE B-51062-10) CO LLECTED BY T.T. QUIRKE• 
JR., INTERNATIONAL NICKEL co., INTERPRETED BY T.T. 
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QUIRKE• JR. AND C.K. BELL. 

SEE GSC 66-105 FOR DESCRIPTION AND INTERPRETATION. 

GSC 66-105 MUSCOVITE, K-AR AGE 1615 + OR - 50 M.Y. 

(63 Pl 

K=6.87 PERCENT, AR40/K40=0.1493, RADIOGENIC AR =99 
PERCENT. 

CONCENTRATE- I MPURE MUSCOVITE WITH ATT ACHED FLAKES 
OF BI OTITE AND OPAQUES. ABOU T 3 PERCENT CHLORITE 
IS AL SO PRESENT. 

FROM QUAR TZ-MONZONI TE 
DETAILS AS FOR GSC 67-104. 

THE ROCK IS A MASSIVE POR PHYROBLASTIC GRANOD IORITE. 
I NEQU IGRA NU LA R WITH EXCELLENT U1MENS IONAL ORIEN TATION OF 
QUARTZ IN LEN SES. ALL FELUSPARS WITH SERICITE ALTERATION. THE 
PLAGI OC LASE IS BENT, SUBHEDRAL TO RARELY EUHEDRAL, AND SHOWS 
SUTUR ED Tu MOR TAR TE XTUR ES, WHICH IS DUE, IN PART, TO SECONDARY 
RECRYSTALLIZATION. PLAGIOCLASE 60 PERCENT, QUARTZ 28 PERCENT• 
MICROCLINE 7 PERCENT• MUSCOVITE-SERICITE 5 PERCENT, BIOTITE, 
EPIDOTE-ZOISITE, APATITE, ZIRCON. 

THIS SAMPLE IS FROM A LARGE MASS OF PORPHYRITIC GRANITE, 
FOLIATED IN PART, WHICH HAS BEEN SHOWN TO CROSS-CUT META­
SEDIMENTS TYPICAL OF THOSE OF THE MOAK-SETTING BEL T AND CLOSE 
SPACIALLY TO ROCKS OF THE THOMPSON MINE. ITS DATES (BIOTITE-
1605 +OR - 50, MUSCOVI TE- 1615 +OR 50 M.Y.l ARE SIMILAR TO 
THOSE FROM THE TH OM PS ON MINE (CF. GSC 66-100, 101, 102 
AND 103!. FURTHER• THESE DATES SHOULD BE COMPARED TO 
PREVIOUSLY DETERMINED DATES FOR SIMILARLY OCCURRING AND APPEAR­
I NG ROCKS I N TH E AREA, SPECIFICALLY TO GSC 65-101, A PEGMATITE 
FROM THE OSPWAGAN GRANITE CUTTING META-SEDIMENTS TYPICAL OF 
THE MOAK-SETTING BELT. MUSCOVITE FROM THIS PEGMATITE PRODUCED 
A DATE OF 2035 + OR - 70 M.Y. FROM AN ISLAND IN SETTI NG LAKE 
BIOTITE FROM A STOCK OF QUARTZ MONZONITE (GSC 63-105! PRODUCED 
A DATE OF 1785 + OR - 60 M.Y. FURTHER, GSC 64-82, HORNBLENDE­
BIOTITE SY EN ODIORITE FROM NORTH OF RESTING LAKE MAY BE ADDED 
TO THIS SERIES, T H~ rlORNBLENDE FROM WHICH HAS BEEN DATED AT 
1690 +OR - 170 M.Y. ALTHOUGH THIS ROCK IS PROBABLY NOT 
ST RICTL Y WI THIN THE MOAK -SETTI NG BELT OF META-SEDIMENTS IT MAY 
6E SIGNIFICANT IN THAT IT IS TH OUGHT TO HAVE BEEN I NTRUDED BY 
SULFIDE-BEARING PERIDOTITES SIMILAR TO THOSE NEAR WABOWDEN. 

THESE ACID BODIES WHICH HAVE BEEN DATED• ALL INTERPRETED AS 
INT RUSIONS, STRETCH OV ER 70 MILES ALONG THE STRIKE OF THE MOAK­
SETTING BELT AND MAY BE AN INDICATI ON OF THE MINIMUM LENGTH OF 
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TIME DURING WHICH THIS ZONE WAS UNDERGOING RATHER INTENSE 
OROGENY, OR AT LEAST, MET AMORPHISM- FROM MID DLE APHEBIAN TIME 
(EARLY PROTEROZOIC) UNTIL MIDDLE PA LEOHE L!KIAN ( MIDDLE PROTER­
OZOIC). 

GSC 66-106 BIOTITE, K-AR AGE 1640 + OR - 50 M.Y. 

(54 Dl 

K=6.87 PERCENT, AR40/K40=0.1530• RADIOGENIC AR=99 
PERCENT. 

CONCENTR~TE­

BIOT I TE ~ ITH 
TAMINA TIC N. 
BLISTEREU. 

FROM GNEISS 

CLEAN, SLIGHTLY ALTERED OLIV E-GREEN 
LESS THAN 2 PERCENT HORNBLENDE CON­
MOS T FLA KES ARE CRACKED AND A FEW ARE 

CHLORITE CONTENT IS ABOU T 2 PERCEN T. 

OUTCROP AT SANDY POINT ON NOR TH SHORE OF LARGE 
INLET ON LITTLE CHURCHILL RIVER• MAN ITO BA• 56-48-00 
N, 95-45-00 w. MAP-UNIT 6• GSC MAP 9-1961. SAMPLE 
BA -U-70t COLLECTED AND INTERPRETE D BY C.K. BE LL. 

THE GNEISS CONSISTS OF 69 PERCENT SOD!C ANDESINE, 25 PER­
CENT STRAINED QUAR TZ, 5 PERCENT BIOT!TE, 1 PERCENT HORNBLENDE 
(IN PART REP LACED BY BI OTITEl, 1 PERCENT MAGNET ITE, AND A 
TRACE OF APATITE. 

THIS SA MPLE I S FROM A MED IUM-GRAINE D, GREY, FOLIATED 
(SLIGHTLY MYLONITIZEDl BIO TITE- QUAR TZ UIORITE GNEISS THAT 
CONTAINS SCATTERED AMPH!BO LI TE INCLUSI ONS AND I S INTRUDED BY 
DYKES OF FINE-GRAl~EU GRANITE. TH E ROCK OU TC ROPS I N THE 
CHURCHILL PROVINCE, ASTRIDE THE *OWL RIVER* SHEAR ZJNE (GSC 
PAPER 66-lt P. 135 l. THE DATE MA Y APPROX I MA TE THE END (BRITTLE 
DEFORMATION) PHASES OF HUDSON I AN OROGEN Y. 

GSC 66-107 BIOTITE, K-AR AGE 2300 + OR - 70 M.Y. 

K=B.02 PERCENT, AR40/K40=0.2629• RADIOGENIC AR=lOO 
PERCENT. 

CONCENTRATE- RELATIVELY CLEAN, UNALTERED, OLIVE­
GkEEN BIOTITE WITH LESS THAN 3 PERCENT HORNB LENDE 
IMPURITY. MOST FLAKE S HAVE A FEW COLOURLESS IN­
CLUSIONS WITH WEAK PLEOCHROIC HALOS. 

FROM OUAP TZ MONZON ITE 
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100 FT· NORTHEAST OF SUNBEAM MI NE SHAFT, MANI TOBA• 
49-45 N, 95-15-20 W. SEE MAP UNIT 8, MANITOBA 
MINES BRANC H MAP 53-4. SAMP LE MC - MAN, CO LL EC TED 
AND INTERPRETED BY W. GIBBINS. 

MEDIUM GRAINED (1-3 MM DIAMol GRANITIC ROCK WHICH CONTA I NS 
SPARSE MIC ROC LI NE PHENOCRYSTS IUP TO 10 MM DIAM.I· APPAREN TLY 
MASS IVE ON FRE SH AND WEATHERED SURFACES (WEAK TO MODERATE 
ORIENTATIONS MAY BE SHOWN BY PETROFABRIC ANALYSIS!. ROCK HAS 
A PINKISH GREY COLOUR WHICH BECOMES LI GH T PINK ON WEATHERING. 
CONTAINS 40 PERCENT PLAGIOCLASE ( AB APPROX. 70 ), 20 PERCENT 
QUARTZ• 25 PERCENT MICROCLINE, 12-15 PERCENT BIOTI TE, 1/2 - 1 
PERCENT AMPHIBOLE• AND 1-2 PERCENT EPIDOTE. SPECI FIC GRAVI TY-
2.69 ). 

A REMARKAB LE NUMBER OF SIMILARITIES BE TWEEN THE FL ORA LAKE 
STOCK (R.A. HEINL!CH• GSA BULL., 1965• PP. 1-2 6 1 AND THE 
FALCON LAKE STOCK (W.Ao GIBBINS· M. Sc •• NOR THE STER N u •• 1967) 
SUGG EST THAT THE T ~O I NTRUS I ONS MA Y BE RELATED IN METH OD AND 
TI ME OF EMPLACEMEN T. THE DIF rEREN T K- AR DA TES ( 2660 + OR -
135 ~.Y. FOR TH E FLORA LAKE STOCK VS. 2300 + OR - 70 M·Y· FOR 
THE FALCO N LAKE ST OCK l I ND I CA TE TH AT THE FALCON LA KE I S CON-
S I ~ERAB L Y YOU NGER . 

THE DA TE FOR THE FALCON LAKE STOCK CORRESPONDS TO THE END 
OF THE KENORAN OROGENY (ST OCKWELL 19611 AND IS WE LL REPRE SENTED 
BY BO TH IGNEO US AND ~ ETAMORPHIC ROCKS OF TH E REGION. THI S IS 
CONS ISTENT WITH THE LACK OF REG I ONA L AND CO NTACT ME TAMORPH IC 
EFFEC TS CONNECTED WITH TH E FALCON LAKE STOCK. THE FL OR A LAKE 
STOCK SHOWS THE SANE LACK OF METAMORPH IC EFFECT S , BUT I S CUT 
BY A NUMBER OF LARGE FAULTS AND MAY REPRESE NT AN EARLIER CYCLE 
OR STAGE OF INTRUSI ON. 

GSC 66- 108 BI OTIT E, K- AR AGE 2715 + OR - 80 M.Y. 

(53 Ml 

K=6.65 PERCE NT, AR 40 / K40=o .3553, RA DI OGE NIC A~ =l OO 

PERCENT. 

CONCENTRATE- CLEA N• UNALTERE D OLIVE-GREEN P IOTITE. 
SOME FLA KES ARE BL I STERED AND A FEW CONTAIN FI NE, 
NEEDLE-LIKE OR IENTE D INCLUSIONS• A TR ACE OF HORN­
BLENDE IS THE ONLY I MPURITY. 

FR OM QUAR TZ MONZON ITE 
SOUTHEAST SHORE OF SMALL OVAL LAKE 3/4 MILE SOU TH­
WEST OF HIGH HILL RIVER, MANIT OBA , 55-45-15 N, 94 -
57-00 W. MAP-UNIT 7, GSC MAP 55-8. SAMP LE BA-U -
57, COLLECTED AND I NTERPRE TED BY C. K. SE LL. 
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THIS SAMPLE I S F~ O . ~ A VERY COARSE-GRAINED, FOLIATED, DARK 
GREY, HORNBLENDE-~YROXENE-QUARTZ MONZON ITE THAT I S CH ARAC TER­
IZED BY BLUE QUAR TZ EYES AND ONE INCH, COLOURLESS TO GREY, EU­
HEDRAL• MIC ROC LI NE CRYS TAL S ( ME TACRYS TS J TH AT ARE LOCALLY DE­
FOR MED TO AUGEN. THE ROCK CONSLSTS OF 33 PERCENT QUAR TZ, 25 
PERCENT MICROCLINE• 17 PE RCEN T PLAGIOCLASE• 15 PERCENT HORN ­
BLENDE, 5 PERCENT BI OTITE, 3 PERCENT PYROXENE, APA TITE , SER I­
CITE, CHLORITE AND MAGNETI TE. 

THIS MONZON ITE LIES WITHI N THE PROPOSED BOUNDAR IE S OF THE 
PI KWI TON EI SUBPROV INCE ( SUPER IOR STRUC TU RAL PROVINCE), SEE GSC 
PAPER 66-1• P. 133• THE DATE TEN DS TO CONFIRM TH E INTE RPR ETA­
TION OF THE REGIONAL GEOLOGY THAT WAS PROPOSED IN THE ABOVE 
PAP ER AND EXTENDS THE SUBPROV I NCE FIFTY MILE S BEYOND THE 
LOCA LITY OF SAMP LE GSC 60- 83 TO A POIN T JUST EAST OF 95 
DEGREES 00 MINUTE W. T~E DA TE MAY BE COMPARED WITH THE FOLL OW ­
IN G ROCKS FROM WITHIN THE SAME SUBPROV I NCE. SAMPLES NO. AK 206 
(G RANODIORI TEl AT 2500 M.Y. AND AK 256 (GRANU LIT EJ AT 24 10 
M.Y. AS REPOR TED BY BURWASH ET AL., JOUR. GEOPHY, RESEARCH , 
VOL. 67• NO. 4, AND GSC AGE DE TERM I NA TI ONS 60-83 (HYPERSTHENE 
CHARNOCKITEl AT 2400 M. Y., 64 - 81 (GRANULITEl AT 2680 M.Y., 64-
83 ( ANOR TH OS ITEJ AT 2435 M. Y., AND 65 - 98 (BASIC GRANU LIT E J AT 
2375 M. Y. THIS DA TE OF 27 15 + OR - 80 M.Y. I S TH E OLDEST SO 
FAR REPORTED I N TH E NORTHWESTERN PAR T OF THE SUPER IOR PROVINCE. 

GSC 66-109 BI OTIT E, K-AR AG E 1675 + OR - 55 M.Y. 

(5 3 NJ 

K=7.28 PERCENT, AR40/K40 =0ol578• RAD I OGEN I C AR =99 
PERCEN T. 

CONCEN TRA TE- RE LATIVE LY CLEA N CONCE NTRATE OF 
ALTERED OLIVE-GREEN BI OTITE. MOS T FL AK ES ARE 
AL TERED TO CHLORITE ON THEIR EDGES AND THE TOTAL 
CHLORITF CONTENT OF THE SAMPLE I S ABOU T 20 PERCENT. 
MOS T FLAKES CON TAI N STRONG PLEOCHRO IC HALOS WH IC H 
ARE NOT ASSOC I ATE D WITH I NC LUSIONS. 

FROM GRANOD I OR ITE GNEISS 
NOR TH SHOR E OF RED SUCK ER RIVER, 1 MILE BEL OW OUT­
LET OF RED CROSS LAKE, MAN IT OBA• 55-0 5 N, 92-4 5 W• 
MA P-UNIT 7B, GSC MAP 17-1962. SAMPLE 53N-PK-17-?• 
CO LLE CTE D BY R. POTTE R, I NTERPRE TED BY C.K. BE LL. 

THIS SAMP LE r s FROM A GREY· MASS IVE TO FAINTLY FOLIATED. 
MEDIUM-G RA I NED , BIOTIT E GRANOD I ORI TE GNEISS CONSISTING OF 54 
PERCE NT PLAGI OCLA SE , 40 PERCENT QUAR TZ, 5 PERCENT BIOTITE, 
MICR OC LI NE, PYROXENE, SERIC ITE AND CHL OR ITE. 

THE GNEISS OU TCROPS WIT HIN THE CROSS LAK E SUBPROV I NCE ( GSC 
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PAPER 64-17• P. ll• THE DATE IS MUCH YOUNGER TH AN THE PRE­
VALENT KENORAN DATES OF THE SUPERIOR PROVINCE AND SUGGESTS 
MODIFICATION OF WHAT IS THOUGHT TO BE TYPIC ALLY ARCHAEAN 
TERRAIN BY THE HUD SON IAN OROGENY. THI S DATE HELPS TO EXTEND 
THE PARAMETERS OF THE CROSS LAKE SUBPROV I NCE. 
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GSC 66-110 BIOTITE, K-AR AGE 1920 + OR - 70 M.Y. 

(52 Dl 

K=5.62 PERCENT, AR40/K40 =0. 1950, RADIOGENIC AR=99 
PERCENT. 

CONCENTRATE- SLI GHTLY IMPURE OLIVE - GREEN BIOTITE 
WI TH 5-10 PERCENT HORNBLEN DE CONTAMINATION. MOST 
FLAKE S ARE ALTERED TO CHLORITE ON THEIR EDGES, AND 
TOTAL CHLORITE CONTENT IS 4-5 PERCENT. 

FROM GNEISS 
ONTARIO, 48-45 N, 94-05 w. NO PUB LI SHED GEOLOGICA L 
MAP. SAMPLE FA-11 - 65• COLLEC TE D AND INTERPRETED 
BY W.F. FAHRIG. 

THE SAMP LE I S MEDIUM-GRAINED, FAINTLY GNEISS IC METAMORPH IC 
ROCK !POSSIB LY A METAGABBROl COMPOSED OF OVOID SAUSSURITIZED 

PLAGIOCLASE CRYSTALS I N A MA TRI X OF HORNBLENDE, POTASH FELDSPAR 
AND OLIVE-GREEN BIO TIT E. AS THE SAMPLE MA TERIAL WAS S IT UA TE D 
WITHIN 2 INCHES OF THE CONTACT OF A 150 FEET TO 200 FEET WI DE 
DYKE THE K-A R AGE OF ITS CONTAINED SIOTITE IS THOU GHT TO 
PROVIDE THE APPROXIMATE AGE OF THE I NTRUS I ON. 

GSC 66-111 WHOLE ROCK, K- AR AGE 1480 + OR - 14 5 M.Y. 

(42 Ll 

K=0.94 PERCENT, AR40/K40=0. 1315 • RAD IOGENIC AR=93 
PERCENT. 

CONCENTRATE- CRUSHED WHO LE ROCK. 

FROM DIABASE 
1/2 MILE SOU TH OF ME LCH ETT LAKE, ON TARIO, 50-41 N• 
87-02 W. ON TARIO DEPT. MI NES MAP 40F ! KOWKASH­
OGOKI AREAi. SAMPLE SP - 63-7-55• COLLECTED AND 
I NTERPRETE D BY D.F. SANGSTER. 

THE SAMPLE IS FROM THE CHILLED BORD ER OF A 60 -F OO T WI DE, 
NORTH-STRIKING DIABASE DYKE WHICH CUTS MAGNETI TE- QUAR TZ !RON­
FOR MA TION AND ASSOCIATED SEDIMEN TS. 

THE DYKE EXHIBITS A WE LL- DEFINED GRAIN GRADA TION FROM ITS 
BORDERS TO THE CENTRE. AT THE CONTACT, THE DYKE ROCK IS BLACK 
AND LARGELY APHANI TIC WITH ONLY A FEW PLAGIOCLASE PHENOCRYSTS 
VISIBLE. AT THE CENTRE, THE ROCK I S GABBROIC I N TEXTURE AND 
CONSISTS OF SAUSSURI TI ZED PLAGIOCLASE, PYROXENE !PARTLY ALTERED 
TO CHLORITE AND URALITEl, MAGNETITE, AND SMALL AMO UNTS OF 
QUAR TZ. 
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SAMPLES FROM ASSOCIA TE D QUARTZ - MUSCOV ITE SCH ISTS AND PEG­
MATI TE SILLS GAVE KENORAN DATES IGSC 64-86• 87 AND 88) FOR THE 
AGE OF METAMORPHISM. DIRECTIONS OF MAGNETIC POLARIZATION IN 
THE MAGNETITE IRON-FORMATI ON WERE IMP OSED DURING THIS PERIOD OF 
METAMORPHISM AND ARE SUB-PARALLEL WITH STRUCTURAL AND PETRO­
FABRI C LINEATIONS I N THE SCH IST AND MAGNETI TE-QUA RTZ LAYERS. 
I NTRUSION OF THE DIABASE DYKE I S THE LA ST VISIBLE THERMAL EVENT 
TO HAVE AFFECTED IRON-FOR MA TION OF THE KAPIKO IRON RANGE. 
THE RMA L EFFFCTS ON THE MAGNE TIC POLARIZATION OF MAGN ETITE IN 
IRON-FORMATI ON ARE LI MITED TO WITHIN A FE W INCHES AD JACENT TO 
THE CON TAC T WITH DI ABASE. 

GSC 66- 11 2 WHOLE ROCK, K- AR AGE 133 5 + OR - 140 M.Y. 

142 Ll 

K=0.97 PERCENT, AR40/K40 =0.1135, RAD!OGENIC AR =93 
PERCENT. 

CON CENTRATE- CRUSHED WHOLE ROCK. 

FROM BASA LT 
OGOKI RIVER AREA, ON TARIO, 50-45-05 N, 86-50-10 w. 
NO PUBLISHED GEOLOGICAL MAP. SAMPLE FA-25 - 65, 
CO LL EC TED AND INTERPRETED BY W.F. FAHRIG. 

THE ROC K rs CHILLED DIABASE CONSISTING OF UNALTERED 
MIC ROPHENOCRYSTS OF PLAGIOCLASE IN A SEMI-OPAQUE MATRIX. THE 
K-AR AGE IS CONSIDERED TO BE THE APPROXIMATE AGE OF INTRUSION 
OF TH E DYKE. 

GSC 66-113 WHO LE ROCK, K-AR AGE 785 + OR - 103 M.Y. 

141 Nl 

K=0.51 PERCENT, AR40/K40=0.0570• RADIOGENIC AR =79 
PERCEN T. 

CONCEN TRA TE- CRUSHED WHO LE ROCK. 

FROM DI ABASE 
TR!BAG MINE, ON TARIO, 47-04 N, 84-31 W. NO 
GEOLOGICAL MAP REFERENCE. SAMPLE 64-RF-008, 
CO LL EC TED AND INTERPRETED BY S .M. ROSCO E. 

THE SAMP LE WAS TAKEN FROM THE CHILLED CONTACT OF A PRE ­
BRECCIA DIABASE DYKE AGA I NS T ANO THER PRE-BRECCI A, PRE - ORE, 
DIABASE DYKE FROM DRI LL CORE I N THE TRIBAG COPPER ORE DEPOSIT· 
THE ORE DEPOSIT IN BRECCIATED ARCHAEAN GRAN IT E I S CUT BY 
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DIABASE DYKES THAT ARE PROBABLY OF KEWEENAWAN AGE. FINE 
GRAINED (GSC 65-106, WHOLE ROCK! AND COARSE-GRAINED MUSCOVITE 
(GSC 64-841 INTIMATELY ASSOCIATED WITH CHALCOPYRITE HAVE GIVEN 
K-AR DATES OF 830 + OR - 84 M.Y. AND 1055 + OR - 35 M.Y. 
RESPECTIVELY. KEWEENAWAN LAVA (GSC 65-105! 16 MILES TO THE 
SOUTH, HAS GIVEN A K-AR WHOLE ROCK AGE OF 915 + OR - 140 M.Y. 

GSC 66-114 BIOTITE, K-AR AGE 1035 + OR - 35 M.Y. 

(41 j) 

K=6.69 PERCENT, AR40/K40=0.0808• RADIOGENIC AR=99 
PERCENT. 

CONCENTRATE- RELATIVELY CLEAN, REDDISH BROWN 
BIOTITE. MOST FLAKES HAVE STRONG PLEOCHROIC 
HALOS· HORNBLENDE CONTAMINATION AMOUNTS TO ABOUT 
5 PERCENT. 

FROM GABBRO 
ONTARIO, 47-00 N, 83-51 w. NO GEOLOGICAL MAP. 
SAMPLE FA-8-65• COLLECTED AND INTERPRETED BY W.F. 
FAHRIG· 

THE ROCK IS A COARSE-GRAINED OPHITIC GABBRO CONSISTING OF 
PLAGIOCLASE, TITANIFEROUS AUGITE, OLIVINE, IRON-ORES, BIOTITE 
AND MINOR ALTERATION PRODUCTS. THE K-AR AGE OF THE BIOTITE rs 
THE APPROXIMATE AGE OF THE INTRUSION. 

GSC 66-115 WHOLE ROCK, K-AR AGE 1400 + OR - 120 M.Y. 

(41 j) 

K=l.75 PERCENT, AR40/K40=0.1215• RADIOGENIC AR=96 
PERCENT. 

CONCENTRATE- CRUSHED WHOLE ROCK. 

FROM BASALT 
ONTARIO, 46-31 N, 83-01 w. NO GEOLOGICAL MAP. 
SAMPLE FA-7-65t CULLECTED AND INTERPRETED BY W.F. 
FAHRIG. 

THE ROCK IS A CHILLED DIABASE CONSISTING OF SUB-PARALLEL 1 
MM. PHENOCRYSTS OF U~ALTERED PLAGIOCLASE AND 1 MM. CLUSTERS OF 
FINE-GRAINED HORNBLENDE PSEUDOMOPHIC AFTER PYROXENE, IN A 
MICROSCOPICALLY CRYSTALLINE MATRIX THAT rs CHIEFLY HORNBLENDE 
AND IRON-ORES. THE K-AR AGE rs THE APPROXIMATE AGE OF INTRU­
SION. 
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GSC 66-116 WHOLE ROCK, K-AR AGE 1340 +OR - 12 0 M.Y. 

( 41 J) 

K=l.11 PERCENT, AR40/ K40=0.1141• RADI OGENIC AR=9 0 
PERCENT• 

CONCENTRATE- CRUSHED WHOLE ROCK. 

FROM DIABASE 
SOUTH SIDE OF JIMCHRIST LA KE, ONTARIO, 46-35.3 N, 
82-43.8 W. SEE ONTARIO DEPT. MINES MAP 48 K 
(FLACK LAKE). SAMPLE HA A-66-17-D2• COLLECTED BY 
H.J. HOFMANN, DESCRIBED BY R.D. STEVENS, INTER­
PRETED BY R.K. WANLES S . 

THE ROCK IS A HEAVILY ALTERED DIA BASE WITH ABUNDANT 
GRANULAR MAGNETITE (15 PERCENT). THE RELATIVELY LARGE (2 MMl 
PLAGIOCLASE LATHS ARE COMPLETELY SERICITIZED, AND THE COLOUR­
LESS CLINOPYROXENE IS MODERATELY ALTERED TO FINE UNIDENTIFIED 
MATERIAL. GREEN AND YELLOW CHLORITES (25 PERCENT) FORM INTER­
STITIAL AND PSEUDOMOR PHOUS MASSES THROUGHOUT THE ROCK. 

FOR INTERPRETATION SEE GSC 66-117. 

GSC 66-117 WHOLE ROCK, K-AR AGE 1390 + OR - 120 M.Y. 

(41 J) 

K=l.24 PERCENT, AR40/K40=0·1202• RADIOGENIC AR=95 
PERCENT. 

CONCENTRATE- CRUSHED WHOLE ROCK. 

FROM DIABASE 
EAST END OF FLACK LAKE, ONTARIO, 46-35.3 N• 82-
44.7 w. SEE ONT. DEPT. MINES MAP 48K (FLACK 
LAKEl• SAMPLE HAA-66-17-Dl• COLLECTED BY H.J. 
HOFMANN, DESCRIBED BY R.D. STEVENS, INTERPRETED 
BY R. K. WANLESS. 

THE ROCK IS HEAVILY ALTERED DIABASE WITH ABUNDANT SKELETAL 
AND GRANULAR MAGNETITE (15 PERCENT) AND SOME GRANULAR PYRITE. 
THE RELATIVELY LARGE (2 MMl PLAGIOCLASE LATHS ARE ALMOST 
COMPLETELY SERICITIZED, AND THE COLOURLESS CLINOPYROXENE IS 
ALSO HEAVILY ALTERED TO UNIDENTIFIED SECONDARY PRODUCTS. 
INTERSTITIAL AND V~IN-FILLING GRE EN AN D YELLOW-GREEN CHLORITES 
ARE VERY ABUNDANT (25 PERCENT). 

THE SAMPLES WERE COLLECTED FROM TWO NORTHWEST-TRENDING 
DYKES WHICH CUT THE BAR RIVER FORMATION **UPPER WHITE QUART­
ZITE**• OF THE COBALT GROUP OF HURONIAN AGE. THE SPECIMENS 
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WERE DATED IN ORDER TO ESTABLISH THE MINIMUM AGE OF PRECAMBRIAN 
FOSSILS IN THE BAR RIVER FORMA TION. THE VALUES OBTAINED 
INDICATE THAT THE FORMATION MUST BE OLDER THAN 1390 M.Y., BUT 
RB/SR WHOLE ROCK DETERMINATIONS FOR THE NIPISSING DIABASE, 
WHICH INTRUDES THE OLDER GORDON LAKE FORMATION 6.4 KM TO THE 
NORTHWEST• PLACE THE PROBABLE MINIMUM AGE AT 2130 M.Y. THE 
AGE OF 1390 M.Y. REPRESENTS THE TIME OF INTRUSION OF THE 
DIABASE DYKES. 

REFERENCES-

HOFMANN, H.J. 
1967 PRECA MBR IAN FOSSILS NEAR ELLIOT LAKE, ONTARIO, 

SCIENCE VOL. 156, NO. 3774, PP 500-504, APRIL 28. 

VAN SCHMUS, W.R. 
1965 THE GEOCHRONOLOGY OF THE BLIND RIVER- BRUCE MINES 

AREA• ONTARIO, CANADA• JOURNAL OF GEOLOGY• 73, 
pp 755-780. 

GSC 66-118 WHOLE ROCK, K-AR AGE 431 + OR - 80 M.Y. 

( 41 I l 

K=0.21 PERCENT, AR40/K40=0.0284• RADIOGENIC AR =57 
PERCENT. 

CONCENTRATE- CRUSHED WHOLE ROCK 

FROM B.AS .AL T 
500 FT. ~ES T OF WEST SHORE• NORTHEAST BAY OF 
JOHNNIE LA KE, ON TAR I O, 46-07-10 N, 81-13-40 W. 
MAP UNIT 5, GSC MAP 220A. SAMPLE FC-BL-49-65, 
COLLECTED AND INTERPRETED BY M. J. FRAREY. 

FROM DIABASE I NTRUSI ON CROSSING GRENVILLE FRONT. SEE 
REMARKS FOR SAMPLE GSC 66-119. 

GSC 66-119 WHO LE ROCK, K-AR AGE 416 + OR - 76 M.Y. 

( 41 I) 

K=0.32 PERCENT, AR40/K40 =0.0272, RADIOGENIC AR=5B 
PERCENT. 

CONCENTRATE- CRUSHED WHOLE ROCK. 

FROM DIABASE 
SOU THEA ST SHORE OF TU RB I D LAKE• CARLYLE TP., 
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ONTARIO, 46-06-55 N, 81-11-30 w. MAP UNIT 5, GSC 
MA P ZZOA. SAMP LE FAD-410-65, CO LL EC TED BY A. 
DAVIDSON, INTER PRE TE D BY M. J. FRAREY. 

THE SAMPLE REPRESEN TS A DI ABASE DYKE THA T CROSSES GRENVI LLE 
TRENDS AND CONTINUES W ~ST-NOR TH W E ST INT O HURONIAN ROCKS. THE 
SAMPLE WAS OB TAI NED ~bOUT 1.5 MIL ES WI TH I N GRENVI LL E PROV I NCE. 
WHILE A **POST-GRENVILLE** AGE (POST 900 M.Y .l WAS ANT ICIP ATED 
FROM FIELD RELATIONS, THE DA TE APPEARS RA THER TOO LOW • EVEN 
TH OUG H A SUPPOR TI NG FIGURE WAS OB TAI NED FR OM THE HURON IA N 
TE RRA I N (GSC 66-ll8l. BO TH SAMP LES WERE NOTABLY LOW I N PO T­
ASSIUM CON TE NT. THE ABSENCE OF DYKES CU TTI NG THE ORDOV I CIAN 
FOR MA TI ONS OF THIS REGION STRONG LY I ND ICAT ES THA T THI S DYKE IS 
AT LEAST PRE-ORDOVICIAN I N AGE . 

SEE GSC 66-118• A RELATE D SAMP LE. 

GSC 66-120 BIOTITE, K-AR AG E 88 6 + OR - 33 M.Y. 

( 41 I l 

K=7.1 0 PERC ENT, AR40/K40 =0.0662• RADIOGENIC AR =99 
PERCENT. 

CONC ENTRATE - RE LAT I VELY CLE AN GREEN I SH BROWN 
BIO TITE WIT H LESS TH AN 5 PE RCENT HORNB LE NDE, 1 PER­
CEN T CHLORITE AND A TRACE OF MUSCOV IT E. 

FROM GRAN IT IC GNE ISS 
5000 FT. EAST OF SOU TH WES T END OF TURBID LAKE, SA LE 
TP., ON TAR IO, 46 - 06 -50 N, 8 1-10-3 0 W. MAP - UNIT 4A, 
GSC MAP 220A. SAMP LE FAD-412-65, CO LL ECTED BY A. 
DAV I DSON, I NTE RPRETED BY M.J. FRAREY . 

THE SAMPLE I S FROM A F INE TO MED IUM-GR AINE D GRAN IT E , CON ­
SIDERED FROM FIEL D RE LATI ONS TO BE YOUNGE R THA N THE LARGER 
MASS ES OF **K ILL ARNEY** GRA NIT E IN TH E AREA· THE LOW GRENVI LL E 
DA TE APPAREN TL Y CON FI RMS THIS BU T MAY NO T INDIC ATE THE AC TU AL 
TI ME OF I NTRU SI ON BECAUSE OF POST - GRANITE DE FORMATION. 

GSC 66-1 21 BI OTJT E, K-AR AGE 996 + OR - 36 M.Y. 

K= 7.47 PERCENT, AR40/K40 =0. 0768• RAD I OG ENIC AR =98 
PERCENT. 

CONCENTRATE- RELATIVELY CLEAN, OLI VE-GREEN BIOTITE 
WITH A TRAC E OF HORNBLENDE AND ABOU T 2 PERCENT 
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CHLORITE. MOS T FLAKES CON TAIN LESS TH AN 5 PERCENT 
COLOURLESS I NCLUSIONS WI TH ASSOC I ATED PLEOC HROIC 
HALOS. 

FROM GRANITE 
4500 FT NOR THEA ST CORNER OF MAIN BODY OF BE LL LAKE, 
ON TARIO, 46-09 N, 8 1-1 0 W. MAP-UN IT 4B, GSC 
MAP 220A. SAMPLE FAD-38 8A-65 , CO LL EC TE D BY A. 
DAVI DSON, INTE RPR ET ED BY M.J. FRAREY. 

THE ROCK SAMPLED IS A COARSE-GRAINED PORPHYRITIC RED 
GRANITE AND CONSTITUTES ONE OF THE BODIES GROUPED UNDER THE 
TERM **KILLARNEY GRANITE**• AS TH E LATTER HAS YIELDED AP PRECI­
ABLY OLDER AGES ELS EWHERE (GSC PAPER 63-17)• THE DATE IS INTER­
PRETED AS ME TA MOR PHIC. 

GSC 66-122 MUSCOVITE, K-AR AGE 1055 + OR - 40 M.Y. 

( 41 I l 

K=7.43 PERCENT , AR40/K40=0.0826• RADIOG ENIC ARc99 
PERCENT. 

CONCENT RA TE- RELATIVELY CLEAN, OLIVE-GREEN BIOTITE. 
ABOUT 70 PERCENT OF THE FLAKES CONTAIN TIN Y COLOUR­
LESS BLEBS WHICH ARE SURROUND ED BY STRONG 
PLEOCHROIC HALOS. IMPURITIES CONSIST OF 3 PER­
CENT HORNB LENDE AND A TRACE OF QUAR TZ. 

FROM GRANITE 
SOU TH SHORE OF GREY LAKE, SA LE TP., ON TAR I O, 46-
0 7~50 N, 81-10-1 0 W. MA P-UN IT 4B• GSC MAP 220A. 
SAM PLE FC- BL-18-65, COL LECTED AND IN TE RPRE TE D BY 
M. J. FRAREY. 

THE SAMPLED ROC K IS A REL ATI VE LY SMA LL, MEDIUM- GRA INE D 
GRANITE BODY CUTTING A MUC H LARGER, DISSIM IL AR, COARSER­
GRAN!TIC MASS, LESS TH AN A MIL E WI THIN GRENVILLE PROVINCE. 

I NTERPRET ATION 15 DE FERRE D PENDING RESU LTS OF AGE I NVEST­
I GA TION OF HOST GRANITE AND OTHER WORK. 

GSC 66-123 HORNB LEN DE, K-AR AGE 1825 + OR - 55 M.Y. 

K= l.15 PERCENT, AR40/K40=0.1799• RADIOGENIC AR =98 
PERCENT• 
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CONCENTRATE- RELATIVELY CLEAN DAR~ BROWN HORNBLENDE 
WITH ABOUT 1 PERCENT MICA CONTAMINATION. 

FROM GABBRO 
DETIALS AS FOR GSC 66-124· SAMPLE GN65 582-7• 
COLLECTED BY E. GAUCHER. 

SEE GSC 66-124 FOR DESCRIPTION AND INTERPRETATION. 

GSC 66-124 BIOT!TE, K-AR AGE 1860 + OR - 55 M.Y. 

(42 Gl 

K=7.0l PERCENT, AR40/K40=0.1854• RADIOGENIC AR=99 
PERCENT. 

CONCENTRATE- RELATIVELY CLEAN, UNALTERED, DARK 
BROWN BIOTITE WITH 3-5 PERCENT HORNBLENDE IMPURITY. 
TOTAL CHLORITE CONTENT IS 1 PERCENT. 

FROM GABBRO 
NORTHEAST CORNER OF OWENS TWP., 2.5 MILES SOUTH ­
WEST OF LEPAGE, ON TARIO, 49-26-37 N, 82-39-02 W. 
OVAL-SHAPED MAGNETIC ANOMALY ON GSC GEOPHYSICAL 
MAP 2252G (LOST RIVER!. SAMPLE GN65 582-7• 
COLLECTED BY E. GAUCHER• INTERPRETED BY A.S. 
MACLAREN AND R.K. WANLESS. 

THE ROCK IS A M~DIUM TO COARSE GRAINED, FAINTLY FOLIATED 
ANORTHOSITIC GABBRO C0 1~PRISED OF PYROXENE, BROWN HORNBLE ND E, 
PLAG!OCLASE FELDSPA R AND MAGNETITE. THE INTRUSION IS ALSO 
COMPRISED OF PERIDOTITE AND PYR OX ENITE. 

THE AGE DE TERMINED FOR THI S INTRUSIVE PLUG AGREES WITH 
DE TERMINATI ONS OF 1790, 1820 AND 1860 M.Y. REPORTED BY GITTINS 
ET·AL• FOR BIOT ITE FROM THE CARGILL CARBONAT ITE COMPLEX 12 
MI LE S S-SW OF THI S SAMPLE LOCAL ITY. THE BODIES APPEAR TO HAVE 
BEEN INTRUDED SIMUL TANEOUSLY INT O ARCHAEAN ROCKS OF THE 
SUPER I OR PROVINCE AN D THE AGES DE TERMIN ED ARE CONSIDERED TO 
REPRESENT THEIR TRUE AGE OF EMPLACEMENT. 

REFERENCE-

GITTINS, J., R.M. MACINTYRE AND D. YORK 
1967 THE AGES OF CARBON ATITE CO MPLEXES IN EAS TER N 

CANADA• CAN. J. EARTH SCIENCES• VOL 4• PP. 651-
655. 
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GSC 66-12 5 BIO TIT E, K- AR AGE 2355 + OR - 65 M.Y. 

( 42 I> 

K=7.32 PcRCENT, AR40/K40 =0.2743, RAD I OGEN I C AR =l OO 
PERCE NT• 

CONCEN TRA TE- CLE AN• UNAL TERED, OLI VE - GREEN BIO TITE 
WITH LESS TH AN 1 PERCEN T HORNB LEND E AND A TRACE OF 
CHLORITE. 

FROM GRAN ITI C GNE ISS 
WAKWAYOWKAS TI C RIVER, 13 MI LE S WEST OF SOU TH END 
OF KESAGAM I LAKE, MOOSE RIV ER AREA• ON TAR I O, 50- 16 
N, 80-39 1/2 w. MA P- UN IT 2• GSC PRE LI MI NARY MAP 
P.S. 9-1 967. SAM PLE SC 476A-65• COLLECTED AND 
I NTE RPRE TED BY R. SK I NNE R. 

THE SP ECI MEN rs A FI NE- TO MED IUM- GRA I NED GREY GNE IS S 
COMPOSED OF A MOSAIC OF QUARTZ (25 PERCENT> AND OLIGOCLASE (45 
PERCENT> CONTAINING SUB PARA LLEL FL AKES OF GREEN BI OTITE (1 0 
PERCENT> AND RANDOMLY ORIEN TED GRA I NS OF GREEN HORNBLENDE (15 
PERCENT> PLU S MI NOR AMOUN TS OF MUSCOV ITE, SPHEN E, MAGNE TITE AND 
APA TITE. 

SEE GSC 66-129 FOR INTERPRETATION. 

GSC 66-126 BIOTITE , K-A R AG E 2235 + OR - 65 M.Y. 

(42 I> 

K=7.90 PERCENT , AR40/K40=0.2502• RADIOGENIC AR=99 
PERCENT. 

CONCENTRATE- RELATIVELY CLEAN, UNALTERED, GREENISH 
BROWN BIOTITE WITH ABOUT 2 PERCENT HORNBLENDE 
CONTA MIN ATION. 

FROM GRAN UL! TE 
ON ONTARIO NORTHLAND RAILWAY RI GHT OF WAY AT 
R.C.A.F. RELAY STATION 15 MILES SOUTH OF CORAL 
RAPIDS• CNTARIO, 50-00 N, 8 1-37 1/2 W. MAP-UNIT 
3, GSC PRELIMIN ARY MAP P.s. 9-1967. SAMP LE SC 436-
65, COLLECTED AND INTERPRETED BY R. SKINNER. 

THE SP ECI MEN IS A BROWN MEDIUM-GRAINED MASSIVE GRANULITE 
COMPOSED OF A MOSAIC OF ABOUT 85 PERCENT ANDESINE• 15 PERCENT 
GREEN BI OTITE AND 1 PERCENT QUARTZ. 

SEE GSC 66- 129 FOR I NTER PRETATIO N. 



103 

ONTARIO 

GSC 66-127 BIOTITE, K-AR AGE 2180 + OR - 60 M.Y. 

( 42 I l 

K=7.06 PERCENT, AR40/K40=0.2398• RADIOGENIC AR=lOO 
PERCENT. 

CONCENTRATE- SLIGHTLY IMPURE, UNALTERED, GREENISH 
BROWN BIOTITE WITH 5-10 PERCENT HORNBLENDE CONTAM­
INATION. 

FROM GRANODIORITE GNEISS 
8 MILES SOUTHEAST OF MOUTH OF LITTLE ABITIBI RIVER• 
MOOSE RIVER AREA, ONTARIO, 50-25 N• 81-22 1/2 W. 
MAP-UNIT 2, GSC PRELIMINARY MAP P.S. 9-1967. 
SAMPLE SC 453-65, COLLECTED AND INTERPRETED BY R. 
SKINNER. 

THE SPECIMEN IS A DARK REDDISH-GREY, FINE-TO MEDIUM-GRAINED, 
FOLIATED GRANODIORITE GNEISS COMPOSED OF A MOSAIC OF 45 PERCENT 
OLIGOCLASE, 15 PERCENT QUARTZ• 5 PERCENT MICROCLINE, 25 PER­
CENT HORNBLENDE AND 10 PERCENT BIOTITE. 

SEE GSC 66-129 FOR INTERPRETATION. 

GSC 66-128 BIOTITE, K-AR AGE 1855 + OR - 60 M.Y. 

( 42 I l 

K=7.797 PERCENT, AR40/K40=0.1846, RADIOGENIC AR=99 
PERCENT. 

CONCENTRATE- RELATIVELY CLEAN, VERY SLIGHTLY 
BLISTERED REDDISH BROWN BIOTITE WITH ABOUT 2 PER­
CENT HORNBLENDE CONTAMINATION. A FEW FLAKES 
CONTAIN OPAQUE INCLUSIONS. 

FROM SCHIST 
NORTH FRENCH RIVER, 17 MILES EAST OF BAREBONE 
I SLAND• MOOSE RIVER AREA, ONTARIO, 50-31 1/2 Nt 
81-05 1/2 W. MAP-UNIT lt GSC PRELIMINARY MAP PS 
9-1967• SAMPLE SC 341A-65• COLLECTED AND INTER­
PRETED BY R. SKINNER. 

THE SPECIMEN IS A BROWN, MEDIUM-TO FINE-GRAINED BIOTITE~ 
HORNBLENDE-FELDSPAR SCHIST CONTAINING 65 PERCENT ANDESINEt 20 
PERCENT BIOTITE AND 15 PERCENT HORNBLENDE. 

SEE GSC 66-129 FOR INTERPRETATION. 
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GSC 66-129 HORNBLENDE, K-AR AGE 2515 + OR - 80 M.Y. 

( 42 I l 

K=0.86 PERCENT, AR40/K40=0.3082' RADIOGENIC AR=99 
PERCENT. 

CONCENTRATE- CLEAN• OLIVE-GREEN HORNBLENDE WITH 
ON LY TRACE IMPURITIES OF QUARTZ· 

FROM GRANULITE GNEISS 
1 MILE NORTH OF KIASKO RIVER, 11 MILES EAST OF 
NORT H FRENCH RIVER, MOOSE RIVER AREA• ONTARIO, 50-
41 N, 80-43 W. MAP-UNIT l• GSC PRELIMINARY MAP 
P.S. 9-1967. SAMPLE SC 402B-65, COLLECTED AND 
INTERPRETED BY R. SKINNER. 

THE SPECIMEN IS A DARK GREY• FINE- TO MEDIUM-GRAINED• 
COARSELY BANDED, SLIGHTLY FOLIATED GRANU LITE GNEISS COMPOSED OF 
40 PERCENT ANDESINE-LABRADORITE, 50 PERCENT HORNBLENDE AND 10 
PERCENT HYPERS THENE. 

THE FIVE DATES LISTED BELOW (GSC 66-125• 126• 127• 128, 129) 
WERE DETERMINED ON SPECIM ENS FROM THE MOOSE RIVER MAP-AREA 
l42Il MAPPED BY SKINNER IN 1965 !MCLAREN ET AL• 1967). THE 
OUTSTANDING GEOLOGICAL FEATURE OF THE AREA IS A NORTHEASTERLY 
TRENDING GRANULITE ZONE WHICH CUTS ACROSS EASTERLY TRENDING 
GRANITIC GNEISSES• SCHISTS AND VOLCANIC ROCKS. THE GRANULITE 
ZONE IS DELINEATED B~ A STRONG MAGNE TIC ANOMALY ASSOCIATED WITH 
THE KAPUSKASING GRAVITY HIGH. 

GSC 66-125' GRANITIC GNEISS SOUTHEAST OF GRANULITE ZONE. K-AR 
AGE 2355 + OR - 65 M.Y. 

GSC 66-126• NARROW GRANULITE BAND INTERCALATED WITH EASTERLY 
TRENDING QUAR TZ-FELDSPAR-BIOTI TE lGARNETl SCHISTS 15 MILES 
SW OF MAIN GRANULITE ZONE. K-AR AGE 2235 + OR - 65 M.Y. 

GSC 66-127• GRANITIC GNEISS WEST OF MAIN GRANULITE ZONE. K-AR 
AGE 2180 + OR - 60 M.Y. 

GSC 66-128• CONTORTED BIOTITE-HORNBLENDE-FELDSPAR SCHIST• CUT 
BY 8 INCH BASIC DYKE, AND INTERCALATED WITH GRANITIC 
GNEISS IN A WESTWARD TRENDING BRANCH OF THE MAIN NORTH­
EASTERLY TRENDING GRANULITE ZONE. K-AR AGE 1855 + OR -
60 M.Y. 

GSC 66-129 GRANULITE GNEISS FROM NORTHEAST PART OF MAIN 
GRANULITE ZONE• K-AR AGE 2515 + OR - 80 M.Y. 

THE K-AR AGES OF ALL THE SAMPLES, EXCEPT GSC 66-128• 
CONFIRM REASONABLY WELL THE ARCHEAN AGE OF THESE SUPERIOR 
PROVINCE ROCKS. THEIR CONSISTENT EAST-WEST TRENDS, EXCEPT FOR 
THAT OF THE GRANULITE BELT, SUGGESTS THAT THEY MAY BELONG TO 
THE ENGLISH RIVER SUBPROVINCE. THE ANOMALOUS 1855 + OR - 60 
M.Y. AGE OF GSC 66-128 MAY REFLECT A MORE RECENT METAMORPHISM 
INDICATED BY THE HIGHLY CONTORTED AND SHATTERED CONDITION 
OF THE OUTCROP !DUE TO FAULTING NEARBY l TOGETHER WITH THE 
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PRESENCE OF A SMALL EASIC DYKE. THE K-AR AGE GIVEN FOR THE 
MAIN GRANULITE ZONE INDICATES THAT THE SE ROCKS WERE METAMOR­
PHOSED AT ABOUT THE SAME TIME AS THE SURROUNDING GRANITE 
GNEISSES AND SCHISTS. 

REFERENCES-

MACLAREN. A.s •• FORTESCUE. J.A.c., HORNBROOK, E.H.w •• SKINNER. 
Rt GAUCHER, E., AND ANDERSON , D·T• 

1967 GEOLOGY AND MAGNE TIC INVESTIGATION AT MOOS E RIVER 
MAGNETIC BELT AND ADJACEN T AREA, NORTHERN ONTARIO• 
GEOL. SURV. CAN. PAPER 67-38. DEPARTMENT OF 
ENERGY• MINES, AND RESOURCES, OBS ERVATORIES BRANCHt 
OTTAWA• GRAVITY ANOMALY MAP OF CANADA. 

GSC 66-130 PHLOGOPITEt K-AR AGE 151 + OR - 8 M.Y. 

(32 DJ 

K=7.42 PERCENT, AR40/K40=0.0092• RADIOGENIC AR=91 
PERCENT. 

CONCENTRATE- CLEAN, VERY PALE BROWN LOW IRON 
BIOTITE OR PHLOGOPITE WITH ABOUT 1 PERCENT 
HORNBLENDE CONTAMINATION. MOST FLAKES CARRY FI NE 
COLOURLESS AND OPAQUE INCLUSIONS. 

FROM KIMBERLITE 
UPPER CANADA MINE• KIRKLAND LA KE REGION, 
GAUTHIER TP., ON TARI O, 48-08 Nt 79-50 W. NO 
GEOLOGICAL MAP REFERENCE. SAMPLE 67-LC-lt 
COLLECTED BY H.A. LEE AND G. BRAGG, INTERPRETED 
BY H.A. LEE. 

THE SAMPLE rs FROM A NEWLY DISCOVERED KIMBERLITE DYKE 
THAT IS EXPOSED WITHIN THE UPPER CANADA MINE AT THE 2750 FOOT 
LEVEL• PYROPE GARNETS WERE FIRST RECOGNIZED IN ESKER SANDS AND 
TRACED TO THE KIMBER LITE IN THE MINE BY THE GLACIOFOCUS 
METHOD. 

THE ROCK IS BLACK AND PORPHYRITIC. THE PHENOCRYSTS ARE 
OF OLIVINE, PHLOGOPITE AND PYROPE IN A MATRIX OF CALCITE, 
OLIVINE, MAGNETITE• CHROMITE, SPINEL, PEROVSKITE, PHLOGOPITE 
AND MINOR PYRRHOTITE. THE COARSE OLIVINES ARE GENERALLY FRESH 
BUT HAVE SECONDARY SERPENTINE AND CALCITE ALONG IRREGULAR 
FRACTURES AND SECONDARY MAGNETITE AND SERPENTINE WITHIN THE 
RIM ZONES. A STRIKING FLUIDAL TEXTURE IS DUE TO THE MATRIX 
AND PHLOGOPITE BEING STREAMLINED AND FRACTURED AROUND LARGE 
OLIVINE GRAINS. XENOLITHS OF FINE-GRAINED ROCK ARE 
OCCASIONALLY PRESENT. 
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THE DATE OF 151 +OR - 8 MILLION YEARS INDICATES AN UPPER 
JURASSIC AGE FOR THIS KIMBERLITE IN THE CANADIAN SHIELD AND 
SHOULD BE COMPARED WITH THE FOLLOWING- !ll THE MONTEREGIAN 
BODIES OF QUEBEC WITH AN AGE RANGE OF 100 TO 122 M.Y. 
!ISOTOPIC AGE DATA FROM LOWDON, 1960, 1961, HURLEY ET AL• 
1959, FAIRBAIRN ET AL• 1963• ZARTMAN ET AL, 1967l• !2l POST 
MIDDLE DEVONIAN KIMBERLITIC ROCK AND LAMPROPHYRE NEAR CORAL 
RAPIDS, ONTARIO !BROWN ET AL, 1967, P. 14), AND, !3) KIMBERLITE 
AT PORTLAND POINT NEAR ITHICA• NEW YORK, WITH AN AGE OF 155 + 
OR - 4 M.Y. DETERMINED ON ITS PHLOGOPITE BY GEOCHRON LABORA­
TORIES INC !WATSON• 1967, P. 322). 

REFERENCES-

BROWN, D.D., BENNETT, G. AND GEORGE, P.T. 
1967 THE SOURCE OF ALLUVIAL KIMBERLITE INDICATOR 

MINERALS IN THE JAMES BAY LOWLAND, ONTARIO DEPT. 
MINES• MISC. PAPER MP. 7, 35 P. 

FAIRBAIRN. H.w •• FAURE. G., PINSON, w.H., HURLEY. P.M •• AND 
POWELL• J.L. 

1963 INITIAL RATIO OF STRONTIUM 87 TO STRONTIUM 86• 
WHOLEROCK AGE, AND DISCORDANT BIOTITE IN THE 
MONTEREGIAN IGNEOUS PROVINCE, QUEBEC- JOUR. OF 
GEOPHYSICAL RESEARCH, VOL. 68, NO. 24• PP. 6515-
6522. 

LEE• H.A., AND LAWRENCE, D.E. 
1968 A NEW OCCURRENCE OF KIMBERLITE IN GAUTHIER TOWN­

SHIP, ONTARIO- GEOL. SURV. CANADA• PAPER. 

HURLEY• P.M., ET AL. 
1959 AGE OF THE MONTEREGIAN HILLS, 7TH ANN. REPT. FOR 

1959, U.S. AT. ENERGY COMM., NY0-3940, MASS. INST. 
TEC. 217 P. 

LOWDON• J.A. 
1960 AGE DETERMINATIONS BY THE GEOLOGICAL SURVEY OF 

CANADA• REPORT lt ISOTOPIC AGES- GEOL. SURV. CAN., 
PAPER 60-17, 51 P. 

1961 AGE DETERMINATIONS BY THE GEOLOGICAL SURVEY OF 
CANADA REPORT 2• ISOTOPIC AGES- GEOL. SURV. CAN., 
PAPER 61-17• 127 P. 

WATSON• K.D. 
1967 KIMBERLITES OF EASTERN NORTH AMERICA• IN ULTRA­

MAFIC AND RELATED ROCKS, P.J. WYLLIE, EDITOR, 
WILEY• NEW YORK• 464 P. 

ZARTMAN, R.E. 
1967 K-AR AND RB-SR AGES OF SOME ALKALI( INTRUSIVE 
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ROCKS FROM CEN TRA L AND EAST ER N UN IT ED STATES­
AMER. JOUR. SC I . v. 265. P. 848 - 870. 
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GSC 66-131 BIOTITE, K-AR AGE 1092 + OR - 39 M.Y. 

( 32 El 

K=7.32 PERCENT, AR40/K40=0·0866, RADIOGENIC AR=99 
PERCENT. 

CONCE NTRA TE- SLIGHTLY CONTAMINATED REDDISH BROWN 
BIO TI TE WITH 1 PERCEN T FREE CHLORITE AND 3 PERCENT 
HORNBLEN DE . LE SS THAN 5 PERCENT OF THE MICA FLAK ES 
CONTA I N WEAK PLEOCHROIC HALOS. 

FROM DI ABASE 
QUEBEC• 49-46 N• 79-35 w. NO GEOLOGICAL MAP AVAIL ­
ABLE. SAMP LE FA-650387• COLLECTED AND INTERPRETED 
BY W. F. FAHRIG. 

THE ROCK IS COARSE-GRAINED OPHI TIC GABBRO CONSISTING OF 
PLAGIOCLASE, TIT ANIFEROUS AUG IT E, OLI VINE, I RON-ORES, BIOTITE 
AND MINOR ALTERA TI ON PRODUCTS. THE K- AR AGE OF THE BIOTITE I S 
THE APPROXIMATE AGE OF THE INTRUSION. 

GSC 66-132 BIOTITE, K-AR AGE 1935 + OR - 58 M.Y. 

(32 Dl 

K=6.37 PERCENT, AR40/K40=0·1978• RADIOGENIC AR=99 
PERCENT. 

CONCENTRA TE- SLIGHTLY CON TAM INATE D REDD ISH BROWN 
BIOTITE WITH 2 PERCENT HORNBLENDE. ABOU T 4 PERCEN T 
OF THE FLAKES ARE SLI GHT LY b LE ACHED AND ALTE RED TO 
CHLORITE ON THE EDGES , AND A FEW CON TAIN WEAK 
PLEOCHROIC HALOS. M05 T FLAKES CONTAIN FINE, 
NEED LE-LI KE , ORIEN TED IN CLUSIONS, AND ABOUT 10 PER­
CENT CONTAIN OPAQUE BLE BS . TOTAL CHLORITE CONTENT 
IS ABOUT 1 PERCEN T. 

FROM GABBRO 
QUEBEC• 48-15 N• 78-20 W. NO GEOLOGICAL MAP 
AVAILAB LE. SAMPLE FA-650315, COLLECTED AND INTER­
PRETED BY W.F. FAHRIG. 

THE ROCK IS COARSE-GRAINED OP HITIC GABBRO CONSISTING OF 
SAUSSURITIZED PLAGIOCLASE, AUGI TE LARGELY REPLACED BY BLUE­
GREEN HORNLENDE, BASA LTIC HORNBLENDE, APATITE, IRON-ORES AND 
RED-BROWN BIOTITE. THE K-AR AGE OF THE BIOTITE IS THE APPROX­
IMATE AG E OF THE INTRUSION. 
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GSC 66-133 BIOTITE, K-AR AGE 1850 + OR - 60 M.Y. 

(32 Dl 

K=6.86 PERCENT, AR40/K40=0•1836• RAD I OG ENIC AR=99 
PERCENT• 

CONCENTRA TE- RE LATIVE LY CLEAN, AL TERED, PALE OLIVE­
GREEN BIOTITE WI TH LESS TH AN 10 PERCENT CHLORITE 
AND A TRACE OF HORNB LE ND E. THE FLAKES CON TAIN 
OC CA SIONAL COL OURLESS I NCLUSIONS WITH ASSOCIATED 
WEA K PLEOCHRO IC HALOS. 

FR OM AMPHIBO LITE 
WESTERN QUEBEC , 48-53 N, 78- 00 W. NO PUBLISHED 
GEOLOGICAL MAP. SAMP LE FA-1-65• CO LLECTED AND 
INTERPRETED BY W. F . FAHR I G. 

THE BI OT ITE OF THE SAMPL E WAS EXTRACTED FROM COU NTRY RO CK 
WITHI N AN INCH OF A WIDE DI ABASE DYKE AND I S TH OUG HT TO PROV IDE 
THE APPROXIMATE AGE OF I NTRUS I ON OF TH E DYKE. THE COUNTRY 
ROCK HERE I S GREENSTONE AND THE BI OTIT E OCCURS IN VEINLETS. 

GSC 66-134 HORNBLENDE, K-AR AG E 1085 + OR - 45 M.Y. 

( 31 Fl 

K=0.85 PERCENT, AR40/K40=0.0858• RAD I OG ENI C AR =84 
PERCENT. 

CONCENTRATE- RELATIVELY CLEAN GREEN HORNB LENDE 
WITH LE SS TH AN 5 PERCENT QUARTZ CON TAM I NAT I ON. 

FROM GRAN ITE 
WESTERN QU EBEC, 4 5- 55 N• 76 40 W. NO GEOLOGICAL 
MAP. 5AhP LE FA-650236 A, CO LL EC TED AND I NTE RPRE TE D 
BY W.F. FAHRIG. 

THE ROCK I S A COARSE - GRA I NED AGGREGA TE OF DARK GREEN HORN­
BLE ND E, PLAG!OCLASE AND QUARTZ. THE HORNBLENDE OF Tll E SAMP LE 
WAS EX TRA CTED FROM WI THI N ONE I NCH OF THE CON TAC T OF A DIABASE 
DYKE TH AT I S MORE TH AN 150 FEET THICK. IT WAS EXPECT ED THAT 
HEAT FROM THE DYKE WOU LD flAVE DR I VEN THE ARGON FRU.~ THE HORN­
bLENDE AND TH AT THE K- AR AGE ~F THE HORN8 LENDE WOU LD I ND ICATE 
TH E AGE OF DYKE INT RUS I ON. TH E K- AR AGE I ND IC ATES rlOWEVER 
TH AT UNDER THESE COND ITI ONS ARGON I S QUAN TITATIVE LY RETA I NED BY 
HORNBLENDE. 
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GSC 66-135 WHO LE ROCK, K-AR AGE 187 5 + OR - 240 M.Y . 

( 35 G l 

K=0. 25 PERCENT, AR 40/K40 =0. 1875, RAD I OG ENIC AR =77 
PERCEN T. 

CON CENTRATE- CRUSHE D WHO LE ROCK 

FROM BASALT 
QUEBEC• 61-00 N• 75-2 0 W. NO GEO LOGICAL MAP. 
SAMP LE FA-5- 65 , COL LEC TE D AND INT ER PRETED BY W.F. 
FAHRJG. 

THE ROCK IS A CH ILLE D DI ABASE CONSISTING OF SUB-PA RA LLEL 
PHENOCRYSTS OF PLAGI OCLASE ABOUT 1 /2 MM. IN LENGTH ALONG WITH 
SMA LL PATCHE S OF FINE-GRAINED ACTINO LITE WH ICH IS PSEUDOMORP HIC 
AFTER PYROXENE PHE NOCRYS TS, IN A MI CROSCOPICALLY CRYST ALLINE 
MAT RIX. THE K- AR AGE I S THE APPROX I MA TE AGE OF I NTRUS I ON. 

GSC 66-136 WHOLE ROCK , K-AR AGE 534 + OR - 74 M.Y. 

( 35 Gl 

K=0.8 5 PERCENT, AR40/K40 =0.0362• RADIOGEN I C AR=83 
PERCENT. 

CONCENTRATE- CRUSHED WHO LE ROC K. 

FROM BASA LT 
QU EBEC• 61-10 N• 75-00 W. NO GEOLOGICA L MAP. 
SAM PL E FA-4-65 • COLLE CTED AND I NTERPRE TED BY W.F. 
FAHRIG. 

THE ROCK SAMPLE IS CH ILLE D DI ABAS E DYKE MATER I AL CONS I STI NG 
OF 1 MM. PHEN OCRY STS OF AUGITE AND PARTLY SAU SSUR ITIZED PLAG IO­
CLASE IN A MICROCRYSTA LLI NE OPHITIC MATRIX· TH E K- AR AGE r s 
CONSIDERED TO BE THE AP PR OXIMA TE AGE OF I NTRUS I ON . 

GSC 66- 137 BIOT I TE, K-AR AG E 10 80 + OR - 40 M.Y. 

K=7 .50 PERCE NT, AR40/K40 =0.0855• RADIOGEN I C AR =98 
PERCENT. 

CONCENTRATE- CLEAN• UN ALTE RED OLI VE - GRE EN BIOTITE 
WITH ABOU T 1 PERCENT CH LORITE. 

FROM QUA RTZ MONZON ITE 
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WEST SHORE OF LAC JAMET• QUEBEC• 46-33-30 N• 74-
31-30 W. MAP-UN IT 18• GSC MAP 11-1966 (GSC PAPER 
66-32• H.R. WYNNE-EDWARDSJ. SA MPLE WE-GN-1-64, 
CO LLE CTED BY E. GAUCHER, INTERPRETED BY H.R. 
WYNN E-ED~IA RDS• 

SEE GSC 66-1 38 FOR DESCR I PTI ON AN D INTERPRETATION. 

GSC 66-138 HORNBLENDE• K- AR AGE 955 + OR 82 M.Y. 

( 31 j) 

K=l .46 PERCENT, AR40/K40=0.0 72 6• RAD I OGEN IC AR=97 
PERCENT. 

CONCENTRA TE- CLE AN• PLEOCHROIC BROWN TO DARK GREEN 
HORNB LENDE. 

FROM QUAR TZ MONZON ITE 
DETA IL S AS FOR GSC 66- 137. SAMP LE WE-GN-1-
64• CO LLE CTED BY E. GAUCHER, I NTERP RE TED BY H.R. 
\'IYNNE-E DWARDS • 

THE ROCK I S REPRESEN TATI VE OF THE LE AST ALTERE D PAR TS OF 
MA P-UNIT 18 OF G.s.c. MAP 11-1966 (PAPER 66- 32 1. THE QUAR TZ­
MONZON ITE I S BUFF I N COLOUR• PORPHYRITIC, HOMOGENEOUS• AND 
MASS IVE WHERE UNDEFORMED. UP TO 50 PERCENT OF THE ROCK CONSISTS 
OF LARGE PINKISH TA~ULAR CRYS TALS OF PERTHITE. CA TAC LAS I S AND 
PARTIAL RECRYSTA LLIZ AT I ON HAVE CONVERTED THE QUAR TZ MONZON ITE 
TO AUGEN GNEISS IN MANY PLACES, BUT THIS SPECIMEN COMES FROM A 
RE LATIVELY UNDEFORME D PART OF THE UNIT. ON INDEPENDEN T 
STRUC TURAL AND PETRO LOGICAL GROUNDS, THE ROCK HAS BEEN ASS IG NED 
TO A SUITE OF PLUT ON IC IGNEOUS ROCKS THAT ARE YOUNGER THAN THE 
GRENV ILLE GROUP OF METASED I MEN TARY GNEISSE S , BU T OLDER TH AN 
THE GRENVI LL E OROGENY. THIS SUITE ALSO INCLUDES MANGER ITE AND 
THE ANORTHOSI TE OF THE MORAN MASS, AND IS BE LIE VED TO HAVE 
BEEN EMPLACED UNDER DEEP - SEA TED PLU TONIC CONDI TI ONS BE FORE THE 
MAIN ME TAMORPH I SM ACCOMPANY I NG THE GRENVI LL E OROGENY. THIS 
EVENT HAS BEEN TEN TATIVE LY CORRE LATED WITH THE ELSONIAN 
OROGENY (1220-1520 MY J . A SPECIMEN CO LL ECTED FOUR MIL ES TO 
THE EAST YIELDED A K- AR AGE ON BIOTIT E OF 12 05 + OR - 43 MY 
(GSC 65 -117• SAMPLE WE -G N-2-641• THI S AGE APPEARED TO BE 
CONSISTE NT WITH THE POSTU LATE D HISTORY• THE ROCK HAVING 
INITIALLY CRYSTALLIZED DUR ING THE ELSONIAN EVEN T, BU T LATER 
HAVING SUFFERED SOME LOSS OF ARGON DURING THE GRENVILLE 
OROGENY. THESE MORE RECENT DE TERMINA TI ONS ARE AGA I N SOMEWHA T 
OLDER THA N THE ME AN OF THE GRENV ILL E OROGENY AND OF THE K-AR 
DETERM I NA TI ONS IN THE AR EA, BU T APPEAR TO RE FL EC T ON LY THE 
LAST MAJOR THERMAL EVENT. THIS MAY IMPLY A SYN TE CTONIC AGE OF 
THE INTRUSION• BUT MAY ALSO INDICATE THAT EARLIER FOR MED RADIO­
GENIC ARGON WAS NO T RETA I NED DUR I NG THE GRENVIL LE OROGENY I N 
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THE SAMPLE SUBMITTED. 

GSC 66-139 MUSCOVITE, K-AR AGE 1790 + OR - 120 M.Y. 

(32 Gl 

K=4.77 PERCENT, AR40/K40=0.1744• RADIOGENIC AR=99 
PERCENT. 

CONCENTRATE- IMPURE SERICI TE WITH SL IGHT IRON 
STAIN. 10 PERCENT QUARTZ IMPURITY IS PRESENT. 

FROM **SERICITE ROCK** 
CHIBOUGAMAU AREA, QUEBEC, 49-53-00 N, 74-16-50 W. 
NO GEOLOGICAL MAP REFERENCE. SAMPLE 63-RF-627, 
COLLECTED AND INTERPRETCD BY S.M. ROSCOE. 

THE ROCK IS COMPOSED MAINLY OF FINE-GRAINED MUSCOVITE 
(SERICITEJ, QUARTZ **EYES**• ZOISITE AND CARBONATE. IT 
CONSTITUTES THE SERICITIC WALL ROCK ADJACENT TO COPPER ORE IN 
THE COPPER RAND MINE AT CHIBOUGAMAU· THE INTENSE ALTERATION 
IS EVIDENT LY RELATED TO THE ORE MINERA LS WHICH WERE INTRODUCED 
INTO PREVI OUSLY ALTERED ANORTHOSITE-GABBRO OF THE CHIBOUGAMAU 
COMPLEX. GRA NITE, PRESUMEABLY OF KENORAN AGE, HAS BEEN MAPPED 
AS INTRUDING THE COMPLEX. TH E MINE IS ONLY ABOU T 10 MI LE S FROM 
THE GRENVI LL E FRONT. THE RE IS EVIDENCE TH AT YOUNG RADIOGENIC 
LEAD WAS I NTRODUCED INTO ORE DEPOSITS. IT rs POSSIBLE THEREFORE 
THAT THE WALL ROCKS LOST ARGON, OR WERE EVEN ALTE RED, DURING 
THE GRENVI LLE OROGENY. 

GSC 66-140 BIOTITE, K-AR AGE 1960 + OR - 58 M.Y. 

(32 Pl 

K=5.92 PERCENT, AR40/K40=0.20 14 • RADIOGENIC AR=99 
PERC ENT. 

CONC ENTRATE- SLIGHTLY CON TAMINATED, ALTERED KHAKI 
BIOTITE. 20 PERCENT OF THE FL AKES ARE ALT ERED TO 
CHLORITF ON THE EDGES AND ALSO CONTAIN FINE, 
NEEDLE-LI KE, ORIENTED INCLUSIONS. ABOUT 10 PERCENT 
OF THE FLAKES CONTAIN WEAK PLE OCHROIC HALOS. MAIN 
IMPURITIES ARE QUARTZ (5 PERCENT) AND HORNB LE NDE (3 
PERCENT). TOTAL CHLORITE CONTE NT IS ABOUT 20 PER­
CENT. 

FROM SCHIST 
QUEBEC• 51-37 N, 73-30 W. NO GEOLOGICAL MAP. 
SAMPLE FA-650567, COLLECTED AND INTERPRETED BY W.F. 
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FAHRIG. 

THE ROC K IS A FINE-GRAINED GREY BIO TIT E SC HI ST AND TH E 
ANA LYZED MICA WAS EX TRACTED FROM CHIPS OF THIS ROCK LYING WITH­
I N 2 CM. OF THE MARG I N OF A DIABASE INTRU S I ON . THE K-AR AGE OF 
THE BIOTITE I S THOUGH T TO BE THE APPROXIMATE AGE OF TH E DIABASE 
INTRUSION. 

GSC 66-141 MUSCOVITE• K- AR AGE 358 + OR - 16 M.Y. 

( 31 H l 

K=6 .61 PERCENT, AR40/K40=0o0230, RADIOGENIC AR =95 
PERCENT. 

CONCENTRATE- RE LATI VELY CLEAN, CLE AR MUSC OVI TE 
WITH LE SS THAN 10 PERCENT QUARTZ AND ABOU T 5 
PERCENT CHLOR IT E CONTAMINAT I ON. 

FROM QUARTZ MONZON ITE 
ON BUSH ROAD, 1/2 MILE NORTHW EST OF NOR TH POND OF 
CHAIN PONDS (LAC LECLERC), SOUTHEAS T OF BOWKER 
LAKE, EAS TER N TOWNSHIPS, QUEB EC, 45-25 N, 72-12 w. 
MAP -U NIT 5, 500 FEET NORTH OF MA P 1363, P.R. NO. 
439, QUEBEC DE PARTMENT OF NA TU RA L RESOURC ES. 
SAMPLE PB 65-6• COLLECTED AND INTERPRETED BY 
W.H. POOLE. 

THE ROCK IS A GREY, MASSIVE, FIN E- TO MEDIUM-GRA INED, 
EQUIGRANULAR, BIOTITE-MUSCOVITE QUAR TZ MONZON IT E. IN THIN 
SECTION, IT HAS AN AL LOTRIOMORPHIC -G RANU LAR TE XTURE, AND 
CONSISTS OF ABOUT 40 PERCENT SLIGHTLY STRA I NED QUAR TZ AND 50 
PERCENT CL OUDED FELDSPAR OF WH I CH A HALF OR LESS I S POTASH 
FEL DSPAR. P LAGIOC LASE IS WEAKLY TWI NNED AND SLI GHT LY ZONED 
ALBI TE• MYRMEKITE I S COMMON. ORIG I NAL BI OTI TE I S NEAR LY 
COMPLETELY ALTERED TO CH LOR ITE AND EPID OTE• WH ITE MICA RANG ES 
FROM FINE SERIC IT E IN TH E FELDSPARS TO LARGER PLATES. 

THE BODY WAS NAMED THE CHAI N PONDS GRANITE AND DESCR I BED 
BY FORTIE R (1 946 lo IT HA S INTRU DED SER PE NTINIZED PERIDOTITE 
BELIEVED TO BE ORDOV I CI AN IN AGE. MOS T OF THE BODY CONSISTS 
OF A BRECCIA IN WHlCH FRAGMENTS RANGE FROM A FEW MI LLI ME TE RS 
TO TWO OR TH REE FEET I N DI AME TER. THE FRAGMENTS AR E OF 
UNIF ORM COMPOSI TI ON ANO THE GENERALLY MINOR MA TRI X APPEARS TO 
BE S I MP LY CRUSHED GRAN ITE OF THE SAME COMPOSI TI ON. 

THE AGE OF THE GRAN ITE IS UNCERTA I N, IT COU LD BE EITHER 
ORDOVIC IA N LI KE THOSE WH ICH CU T THE ULTRA MA FI C ROCKS IN THE 
THETFOR D MINES - BLACK LAKE AREA SOM E 60 MILES ALO NG TRE ND TO 
THE NORTHEAST (GSC 62-119• 481 M.Y., GSC 62-120, 477 M.Y. J, 
OR DEV ON IA N LIKE SEVERA L STOCKS TO THE SOU TH AND EAST. 
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THE DE TERMINED DA TE OF 358 + OR - 16 M.Y. COV ERS MIDD LE 
AN D LATE DEVON I AN AND IS MUCH LIKE THE MI CA DATES RANGING FROM 
343 TO 36 5 M.Y. OB TAINED FROM DEVONIAN GRANITES TO THE EAS T. 
THE CHA I NS POND GRANI TE IS THEREFORE PROBABLY ALSO DEVONIAN, 
ALTH OUGH IT I S FAINTLY POSSIBLE THAT THE GRANITE WAS I NTRUDED 
DURING ORDOVICIAN AND THEN UURING DEVONIAN WAS BRECCIATED 
AND RECRYS TALLI ZED• AND MUSCOVITE DEVELOPED. 

REFERENCES -

FOR TIER • Y.O. 
1946 GEO LOGY OF THE ORFURD MAP - AREA IN THE EASTERN 

TOWNSHIPS OF THE PROVINCE OF QUEBEC• CANADA. PHoD• 
THES I S• STANFORD UNIV. UNPUB L. 

ST-JULIE N, P I ERRE 
19 61 PRE LI MI NARY REPOR T ON FRAS ER LAKE AREA, SHEFFORD 

AND STANS TEAD CO UNTI ES. QUEBEC DEP T. MI NES, 
P.R. NO. 439. 

GSC 66-14 2 MUSCOV IT E, K- AR AGE 322 + OR - 14 M.Y. 

( 21 El 

K=7 .22 PERCENT, AR40/K40 =0.0205, RAD I OG ENI C AR = 94 
PERCEN T. 

CONC ENTRA TE- CLEAN SERIC IT E WIT H A TRACE OF QUAR TZ 
CON TAM I NA TI ON. SOM E FLAKES CON TAI N PATCHES OF 
CH LORITE AT THE I R EDGES. TOTAL CHL OR ITE CON TEN T I S 
8-1 0 PERCEN T. 

FROM I NTENS EL Y SHEARED GRAN IT E 
ROADCU T, SH ERBROOKE- THE TFORD MI NES ROAD, HI GHWAY 
l • NEAR J UNC TI ON WITH ROAD FROM NO RTH , 5 MIL ES 
NOR TH EAS T OF SHERBROOKE, EAS TERN TOWNS HI PS, 
QU EBEC • 45-26- 00 N• 71- 48-44 W. MA P-UNIT 12• GSC 
MAP 9 11 A. SAMP LE PB-65 - 35, CO LLE CTED AND I NTER ­
PR ET ED BY W. H. POO LE. 

FI NE MUSCOV IT E WAS SEP ARA TED FROM A WHITE SCHI STOSE 
GRAN ITE I N WH I CH SMA LL WEA THER ED CARBONA TE AGGREGA TES GI VE THE 
ROCK A LI GH T ~ROWN CO LOUR . THE SC HI STOS E SURFACES CONS I ST OF 
MUSCOV IT E AND SER I C! TE FOLI AE WHICH SE PARA TE LENSES OF MEDIUM ­
GRAINEO QUAR TZ AND FE LDSPAR· IN THIN SECTION, THE LENSES ARE 
I NTE NSE LY CA TACLAS TI C AND GRANU LATED QUAR TZ AND ALB IT E. 

THE GRAN IT E BODY HAS BEEN NAMED THE MOU LT ON HILL GRAN ITE 
AND DESCR I BED BY HAW LEY ET AL. (1 945 ) AND BY COOKE ll 950 l . 
MOS T OF THE BODY CONS I STS OF MASS I VE, MED I UM - TO COARSE-GRA I NED 
GRE ENI SH GREY ALBI TE GRAN I TE LACKING PO TASH FELDSPAR. I T HAS 
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INT RUDED TH~ UNFOSSI LIF EROUS ASCO T FORMA TI ON OF VO LCANIC AND 
SED I MEN TARY ROCKS • ~JOW BEL I EVED TO BE CAMBR IAN AND/OR EA RLY 
ORDOV ICI AN I N AGE (ST-JULIE N AND LA MARCHE, 1965, ST -J ULI EN, 
19671. DE TRI TU S OF ALBITE GRANITE OCCURS I N CONG LOMERA TES OF 
MI DDLE ORDOV ICI AN AND YOUNGER FORMAT I ONS. IT SEEMS PRO BAB LE 
THAT TH E MOU LTON HlL L GRANITE I S PRE - MI DD LE ORDOV I CI AN. MUS­
COVI TE WAS DA TED TO UETERMINE THE AGE OF SHEARING AND TO 
PNOV!DE A MI NI MUM AGE OF THE GRAN IT E. 

THE 322 + OR - 14 M.Y . SPANS THE I NTERVA L FROM LATE 
MISS I SSIPPI AN TO EARLY PENNSYLVANIAN , AND I S OF LITTL E HE LP I N 
DE TERMIN I NG THE AGE OF EMP LACE MENT OF THE GRAN I TE . THE 
SHEARING CAN CONF I DEN TL Y BE CONS I DERED YOUNGER TH AN ORDOVI CI AN • 
AND BECAUSE THE NEAR BY SI LURO - OEVON I AN ST. FRANCIS FORMA TI ON 
IS FOLDED AN D FAUL TED , THE SHEARING COU LD VERY WE LL BE LATE 
DEVON I AN OR YOUNGER. A LATE DEVONIAN I NTERPRE TATI ON I S 
PRE FERRED OV ER CARBON I FEROUS. 

REFE RENCES -

COOKE, H.C. 
19 45 SH ER BROOK E, QUEBEC• GEO L. SURV . CA N., MA P 9 11A. 

19 50 GEOLOGY OF A SOUTHWESTERN PART OF THE EAS TERN 
TOW NSHIP S OF QUEB EC, GEOLo SURV. CAN. , MEM. 257. 

HAWLEY• J.E., FRJTZSCHE, K.w., CLAR K, A.R., AND HONEY MAN• K.G. 
1945 THE ALDER MAC MOU LT ON HILL DEPOSIT, TRANS. CAN. 

INST. MI NING MET ., VO L. 48• PP. 367-401. 

ST-JULIEN • P. 
1967 TECTON IC S OF PART OF THE AP PALAC HI AN REGION OF 

SOUTHEAS TERN QUE BEC ( SOUT HWEST OF TH E CHA UDIERE 
RIVERI• I N **APPALACHIAN TEC TON ICS**• T. H. CL ARK, 
ED IT OR• ROY. SOC. CAN., SPEC I AL PUBL. NO . 10, PP. 
41-47· 

ST-JULIE N, P., AND LAMARCHE, R-Y. 
1965 GEOLO GY OF SHERBRU0KE AREA• SHERBR OOK E COUN TY, 

QUEBEC DE PT. NA T. RESOURCES, P.R. 530. 

GSC 66-143 WHO LE ROCK• K-AR AG E 17 90 + OR - 240 M.Y. 

K=0.34 PERCENT, AR40/K 40=0. 1747 • RAD I OGENIC AR =90 
PERCENT. 

CONCENTR ATE- CRUSHED WHO LE ROCK . 

FROM BASA LT 



( 25 D l 

116 

QUEBEC 

QU EBEC• 60-30 N• 71-20 W. NO GEOLOGICAL MAP. 
SAMPLE FA-6-65, COLLECTED AND INTERPRETED BY W.F. 
FAHRIG. 

THE ROCK rs CHILLED DIABASE-CONSISTING OF TINY PLAGIOCLASE 
AND AUGITE PHENOCRYSTS, THE LATTER MORE OR LESS REPLACED BY 
FINE-GRAINED PALE GREEN AMPHIBOLE, IN A SEMI-OPAQUE MICRO­
CRYSTALLINE MATRIX• THE K-AR AGE IS THE APPROXIMATE AGE OF 
INTRUSION. 

GSC 66-144 WHOLE ROCK, K-AR AGE 169 + OR - 12 M.Y. 

( 22 N l 

K=3.23 PERCENT, AR40/K40=0.0l04• RADIOGENIC AR=96 
PERCENT. 

CONCENTRATE- CRUSHED WHOLE ROCK. 

FROM BASALTIC AN~ESITE 
ON WEST SHOR E OF DIAMOND-SHAPED LAKE IN THE LAC 
MANICOUAGAN AREA, QUEBEC, 51-24-00 N• 68-57-30 W. 
NO GEOLOGICAL MAP REFERENCE. SAMPLE CP 66-C93, 
COLLECTED AND INTERPRETED BY K. L. CURR IE. 

THE ROCK IS A BASALTIC ANDESITE CONSISTING OF A RAMIFYING 
NET OF GREY PLAGIOCLASE LATHS IN A FINE, GREYISH BLACK MA TRIX 
WITH FLECKS OF GREEN PYROXENE. THE PLAGIOCLASE PHEN OCRYS TS 
ARE SEVERELY RECRYSTALLIZED. 

SAMPLE GSC 66-144 WAS FROM THE SAME UNIT AS GSC 64-127 
(UNIT 10 OF GSC MAP 28-1967• IN PRESS). THE AGES ARE 
SUBSTANTIALLY DIFFERENT (169 AND 225 M.Y. RESPECTIVELY) BUT 
IT SEEMS VERY UNLIKELY THAT THI S DIFFERENCE IS REAL. 
GEOLOGICAL AND GEOPHYSICAL EVIDENCE (L AROCHE LLE AND CURRIE 
1967) INDICATES THAT THE MAN ICOUAGAN STRUCTURE FORMED WITHIN A 
SHORT SPACE OF TIME, POSSIBLY AS LITTLE AS 10,000 YEARS. THE 
MEAN OF THE TWO AGE DETERMINATIONS rs 197 M.y., WHICH rs WITHIN 
THE MARGIN OF ERR OR OF GSC 64-127• AND AGREES WELL WITH THE 
PALOMAGNETIC UPPER TRIASSIC POLE DE TER MINED FOR THI S UNIT. IT 
SEEMS PROBABLE THAT THE IGNEOUS ROCKS OF THE MANICOUAGAN STRUC­
TURE ARE TRIASSIC I N AGE, AND THE EXACT AGE FALL S SOMEWHER E 
BETWEEN GSC 66-144 AND GSC 64-127. 

REFERENCES-

CURRIE• K.L. AND MURTAUGH, J.G. 
1967 A PRELIMINARY MAP OF THE MANICOUAGAN STRUCTURE, 

QUEBEC• GSC MAP 28-1967 (IN PRESS! IN PAPER 67-70• 

LAROCHELLE, A. AND CURRIE, K.L. 
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1967 A PALEOAMGNETIC STUD Y OF I GNEOUS ROCKS FROM THE 
MANICOUAGAN STR UC TURE, QUEB EC, J. GEOPHYS· RES. 72 
=16. 

GSC 66- 145 WHO LE ROCK• K-AR AGE 665 + OR - 74 M.Y. 

( 22 N l 

K=l. 00 PERCEN T, AR40/K40 =0.0466• RAD I OGEN I C AR = 97 
PERCENT. 

CONCEN T RATE~ CRUSHED WHO LE ROCK. 

FROM BASIC DYKE 
EAST S IDE OF MANICOUAGAN LAKE, QUEBEC• 51-37-0 0 N• 
68-20- 30 w. NO GEOLOGICAL MAP REFERENCE. SAMPLE 
B-51 2• COLLECTED BY J. BERARD, I NTE RPRE TED BY K. L. 
CURRIE. 

TH I S I S A FI NE- GRAINED, HOMOGENOUS• BLACK DYKE ROCK WITH 
OPH ITI C TE XTURE . STRONGLY ZONED PLAGIOC LASE (AN35 - AN50 J LATH S 
ARE SET I N I NTERS TITIAL PYROXENE WHICH HAS BEEN LARGELY RE ­
PLACED BY AN INDETERMINATE, FINE MINERAL AGGREGA TE. MAGN ETITE 
IS QUI TE ABUNDAN T I N TH E PYROXENE. 

SAM PLE GSC 66-1 45 ~AS COL LECTED FROM A TWO FOOT DIKE ON 
THE EAST SHORE OF MAN I COUAGAN LAKE, ( UNI T A OF CURRI E AND 
MURTA UG HJ. THE GENERA L APPEARANCE OF THI S ROCK IS STRI KING LY 
S I MI LAR TO TH AT OF SOME OF THE I GNEOUS ROCKS OF THE MAN I COUAGAN 
GROUP OF TRIA SS IC AGE ( SEE A8 0VEJ. THE AGE DE TERM I NA TI ON SHOWS 
HOWEVER TH AT THI S GROUP OF DI KES I S MUC H OLDER THAN THE 
MAN !COUAGAN GROUP AND REPRES~NTS AN UPPER PRECAMBR I AN DI KE 
SWARM. 

REFERENCE-

CURRIE• K. L. AND MUR TAUGH• J.G. 
(!N PRESS! A PRELI MINARY MAP OF THE MAN ICOUAGAN 
STRUCTURE, QUEBEC, GSC MA P. 

GSC 66- 146 PHLOGOP !T E, K- AR AG E 920 + OR - 34 M.Y. 

K=6.73 PE RCENT, AR40/K40 =0.0694• RAD I OGENIC AR=98 
PERCENT. 

CONCEN TRA TE- REASO NAB LY CLEAN, PALE BUFF PH LOGO PITE 
MI CA WIT H ABOUT 2 PERCENT PAR TLY AL TERED AMPH I-



(22 Fl 

118 

QUEBEC 

BOLE FRAGMENTS. ABOUT 3 PERCENT OF THE MICA FLAKES 
ARE SLIGHTLY ALTERED TO CHLORITE (AND/OR SERPEN­
TINE) ALONG EDGES AND FRACTURES. 

FROM MICA PERIDOTITE 
IN ROAD CUT, 1 MILE SOUTH OF MANICOUAGAN 2 DAM, 
NORTH OF BAIE COMEAU, QUEBEC, 49-18 N, 68-21 W. 
QUEBEC DEPT. OF NATURAL RESOURCES MAP 1424. SAMPLE 
S-59-63, COLLECTED AND INTERPRETED BY P. SAUVE 
(LAVAL UNIVERSITY). 

THE ROCK IS COMPOSED OF ABOUT ONE THIRD OLIVINE AND 
SERPENTINE, ONE THIRD MAGNESIAN BIOTITE OR PHLOGOPITE, AND ONE 
THIRD COLORLESS AMPHIBOLE. THE OLIVINE IS POIKILITICALLY 
ENCLOSED IN MICA FLAKES UP TO 2 INCHES ACROSS. THE ROCK 
OCCURS IN A SMALL EXPOSURE AND THE SHAPE AND SIZE OF THE 
INTRUSIVE BODY ARE UNKNOWN. 

THE MICA PERIDOTITE DIFFERS MARKEDLY FROM ALL OTHER 
IGNEOUS ROCKS OF THE AREA AND IT IS APPARENTLY UNRELATED TO 
THEM. IT IS BELIEVED TO BE YOUNGER THAN ALL OTHER PRECAMBRIAN 
ROCKS OF THE AREA. 

THE GRENVILLE AGE OF THE MICA PERIDOTITE IS ABOUT THE 
SAME AS THE K-AR AGES OF THE OLDER GRENVILLE GNEISSES. THIS 
DATE COULD REPRESENT THE AGE OF INTRUSION OF THE PERIDOTITE 
BUT IT COULD ALSO BE LOW DUE TO AR LEAKAGE DURING THE GREN­
VILLE OROGENY IF THE PERIDOTITE WAS OF PRE-GRENVILLE AGE. 

GSC 66-147 MUSCOVITE, K-AR AGE 864 + OR - 32 M.Y. 

(23 Bl 

K=8.63 PERCENT, AR40/K40=0.0641• RADIOGENIC AR=96 
PERCENT. 

CONCENTRATE- CLEAN• CLEAR• VERY SLIGHTLY PINK 
COLOURED MUSCOVITE WITH ONLY TRACE AMOUNTS OF HORN­
BLENDE CONTAMINATION. 

FROM MUSCOVITE SCHIST 
MT. WRIGHT AREA, QUEBEC, 52-33 N, 67-53 W. SEE 
GSC MAP 6-1959. SAMPLE DE-65-2• COLLECTED AND 
INTERPRETED BY s. DUFFELL. 

THE SAMPLE IS FROM A MUSCOVITE SCHIST DEVELOPED IN CLEAN• 
WHITE QUARTZITE OF THE IRON FORMATION SEQUENCE IN THE META­
MORPHOSED KANIAPISKAU SUPERGROUP ROCKS. THE AGE DETERMINED 
CONFIRMS THE GENERAL GRENVILLE AGE RECOGNIZED FOR THESE ROCKS. 
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GSC 66-1 48 MUSCOV I TE, K- AR AGE 862 + OR - 32 M. Y. 

K=8 . 83 PE RCEN T, AR40/K40 =0 . 0640 • RAD I OGEN I C AR =96 
PERCEN T. 

CONCEN TRA TE- CLEAN SLI GH TL Y BLI STERE D MUSCOV ITE 
WITH ABOUT 1 PERCENT HORNB LEN DE CONTAM I NA TI ON. 

FR OM GNEISS 
(23 Bl SEE GSC 66 -149 FOR LOCATI ON, DESCRIP TI ON, AND 

I NTERPRETATION. 

GSC 66-1 49 BIOTITE, K- AR AG E 83 5 P OR - 32 M.Y. 

( 2 3 Bl 

K=8.06 PERCENT, AR 40/K 40=0.0614• RAD I OGEN IC AR =98 
PERCE NT. 

CONCENTRATE- CLEAN, LI GH T BROWN BI OTITE WITH ABO UT 
1 PERCEN T HORNB LE ND E CON TAM I NA TI ON . SOM E FLAKES 
ARE BLEAC HE D, AND ABO UT 5 PERCENT OF THE M HAVE 
PLE OCHRO IC HALOS SURROUND I NG COLOURLESS INCLU-
Si ONS. CHLOR IT E NO T DET EC TE D. 

FROM GN EISS 
MT. WR I GH T AR EA, QUEBEC, 52 - 33 N, 67 - 53 W. SE E 
GSC MAP 6-195 9 . SAMP LE DE-65-1• CO LLECTE D AND 
I NTERPRETE D BY S . DU FF ELL. 

THE SPEC I MEN WAS CO LLEC TED FROM A MAFIC - RICH BAND I N TH E 
GRENVIL LE GNEISS UNDER LYI NG THE IR ON FORMA TI ON SEQU ENCE AND 
WAS TAKEN AS A CHECK ON SA MP LE DE - 65 -2 (GSC 66-147. 

THE AGES DE TERMINED FROM BO TH THE MUSCOV ITE AND BIOTITE 
CONCEN TRA TE S ( GSC 66 -14 8 AND 14 9 ) CON FIR M THE GENERAL 
GRENV ILL E AG E RECOGNIZED FOR THESE GNE ISSES. 

GSC 66-150 MUS COVITE, RE VI SED K-AR AGE 86 1 + OR - 32 M. Y. 
86 5 + OR - 32 M.Y. 
860 + OR - 32 M.Y. 

K=8.38 PERCENT, AR40/K40 =0.0638, RAD I OGENIC AR =98 
.0643 =98 
.0637 =98 

PERCENT. 
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CONCE NTRA TE- RE LATIVELY CLEAN, CLEAR MUSCOVITE 
WITH 5 PERCENT QUAR TZ I MPURITY AND SOME FIBROUS 
lf*CH LOR I TE* * . 

FROM MUSCOVITE SC HI ST 
MT. WRIGH T AREA• QUEBEC, 52-33 N, 67-53 w. SEE 
GSC MAP 6-1959. SAMPLE DE-58-119, COLLECTED AND 
I NTE RPRE TED BY s. DUFFELL. 

THIS MUSCOV ITE SC HIST rs FROM A SHEARED ZONE IN QUARTZITE 
ASSOC IATE D WITH THE IRON-F ORMA TI ON OF THE MT.WRIGHT AREA· IT 
WAS AN TICIP ATED THAT THIS MUSCOV ITE WOU LD DATE THE META­
MORPH IS M TH AT HAD AF FECT ED THE ROCKS OF THE I RON -FOR MATION 
SEQUENCE, AND PERHAPS THE WHO LE REGION. 

I N 195 9 AN ANO MA LOUS LY YOU NG RESULT OF 440 M.Y. WAS 
OBTAIN ED FOR THIS MUSCOVITE (SAMPLE GSC 59-88, GSC PAPER 60-
171. AT THAT TIME NO SATISFACTORY GEOLOGICAL EXPLANATION FOR 
THE LOW AGE WAS APPARENT, AND NONE HAS BEEN FORTHCO MING IN THE 
INTERVENING PERIOD· RE~EXAMINATION OF THE ORIGINAL ANALYTICAL 
RECORDS PROV ED EQUALLY FRUITLESS. IN ORDER TO RESOLVE THE 
PROBLEM A PORTION OF THE ORIGINAL CONCENTRATE WAS REANALYZED 
AND ADDITIONAL MATERIAL WAS OBTAINED FROM THE SAME SIT E (SEE 
GSC 66-148• 149• 147. 

THE RESULTS PUBLISHED HERE, AND THE TWO PRECEEDING MUS ­
COVITE DETERMINATI ONS ARE IN EXCELLENT AGREEMENT WITH ONE 
ANO THER AND AVERAGE 862 + OR - 2 M.Y. THE SINGLE BIOTITE 
DETERMINATION IS ABOUT 3 PERCENT LOW, INDICATING THAT IT MAY 
HAVE SUFFERED A SLIGHT ARGON LOSS. 

GSC 66-151 BIOTITE, K-AR AGE 2160 + OR - 65 M.Y. 

(24 Hl 

K=8.06 PERCENT, AR40/K40=0.2366• RADIOGENIC AR=98 
PERCENT. 

CONCENTRATE- CLEAN• UNALTERED, DARK GREEN BIOTITE 
WI TH LE SS THA N 2 PERCENT HORNB LENDE CONTAMINATION• 

FROM GRANITE 
10 MILES EAST OF GEORGE RIVER, QUEBEC, 57-19 N, 
65-03 W. NO GEOLOGICAL MAP REFERENCE. SAMPLE TA64-
Tl2 • COLLECTED AND INTERPRETED BY F.C. TAYLOR. 

THE ROCK IS A BIOTITE-HORNBLENDE GRAN ITE OF MED IUM TO 
COARSE GRAINED, MASSIVE TO WEAKLY FOLIATED TEXTURE. IT CON­
SISTS OF ORTHOCLASE, PLAGIOCLASE, HORNBLENDE, PYROXENE• BIOTITE 
AND QUARTZ. 



121 

QUEBEC 

AN AGE TYPICAL OF EITHE R THE CHUR CH ILL OR NA I N PR OV INCE WAS 
EXPECTED. NO INTE RPRE TATI ON OF THE 2160 M.Y. DA TE IS AVA IL AB LE. 

GSC 66-152 I MPURE MUSCOV ITE , K-AR AGE 563 + OR - 60 M.Y. 

(22 Al 

K=2.15 PE RCEN T, AR40/K40 =0.0384• RADIOGEN I C AR =92 
PER CEN T. 

CONCE NTR ATE- THE SAMPLE IS A MIXTURE OF MUSCOV IT E 
(55 PERCENT! , QUAR TZ ( 20 PERCENT!, CH LOR ITE (20 
PE RCEN T! AND BIOTITE (5 PERCENT!. THE MUSCOV ITE 
OCCURS IN TWO VARIETIE S, 30 PERCENT IS CLE AN AND 
COLOURLESS, WHILE 70 PERCENT IS I N VERY FI NE FL AKES 
CONTAINING MAN Y VERY FI NE OPAQUE BLE SS. THESE 
FLA KES ARE SURROUND ED BY ATT ACHED QUARTZ AND 
CHLORITE. CHL OR ITE AND BIOTITE FLAKES ALSO OCCU R 
AS FRE E I MPU RI TIE S. 

FROM ARG ILLACEOU S SANDS TONE 
RIGHT BANK OF NORTH PORT DAN I EL RIVER, 0.4 MILE 
ABOVE LOWES T BR I DGE, QUEBEC, 48-13-3 0 N, 64 -57-40 W 
MA P UNIT 6• QUEB EC DEP T. NA T. RESOURCES PRE LI MI NARY 
MAP 138 2• SAMPLE WBS- 64-5 7-P B• COLLEC TE D AND 
INTERPRETED BY W.B. SKIDMORE, GEOLOGIS T OF TH E 
QUEBEC DEPT. OF NATURAL RE SO URCE S . 

THE SAMPLE COMES FRO M AN OU TC ROP OF JNTER BEDDED COARSE 
SANDSTONE AND SHALE OF THE MJCTAW GROUP, WHOSE AGE IS ES­
TABLISHED• ON THE BAS I S OF GRAPT OLITE S• AS MI DD LE ORDOV I CI AN. 
THE MUSCOVITE I S DETRIT AL AND MUS T HAVE BEEN DER IVED FROM PRE­
EXI STING MET AMORP HIC AND / OR I GNEOUS ROCKS , PROBABLY FROM THE 
MAQ UEREAU GROUP WHICH UNCONFOR MABLY UMDER LIES THE MICT AW• THE 
AG E OF THE MAQUEREAU IS NOT KNOWN, BUT HAS USUA LL Y BEEN GIVEN 
AS PRECAMBRIAN BECAUSE OF ITS LACK OF FO SS ILS, AND HIGH DEGREE 
OF METAMORPHISM COMPARED WITH MIDD LE CAMBRIAN ROCKS (C ORNER OF 
THE BEACH FORMA TI ON ! A SHORT DISTANCE AWAY NEAR PERCE. 

THE SANDS TONE I S LIGHT GREY• MED IU M-GR AINED , PO OR LY SOR TED• 
AND ARGILLACEOUS, AND CONTAINS VI SIBLE QUAR TZ GRAINS, LITHIC 
FRAGM ENTS AND MUSCOV IT E FL AKES. 

THE DATE OF 563 + OR - 60 M.Y. I ND I CATES THE AGE OF TH E 
MICA TO BE CAMBR I AN OR VERY LATE PRECAM BR I AN , AND SUGGES TS IT S 
DER I VA TI ON FR OM ROCKS I NTR UDED OR ME TAMORPHOS ED WIT HIN THAT 
TI ME-SPAN. THE I NFE RENC E JS TH AT THE MAQUEREAU GROU P WAS MET A­
MOR PHOSED I N CAMBR I AN TO VERY LATE PRECAMBR I AN TIME• AND DE ­
POS ITE D SOMEWHA T EARL IE R. IT IS I NTERESTING TO COMPARE THI S 
RESULT WITH THE DATE OF 530 + OR - 35 M.Y. OB TAI NED FOR THE 
ME TAMOR PHI SM OF THE SHICKSHOCK GROUP ( GSC 61- 184 I N PAPER 62 -
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17• PP. 106- 107>. 

REFERENCE-

AYR TON• 
196 1 

W.G. 
PRELIMINARY REPORT ON CHANDLER - POR T DANIEL AREA, 
BONAVEN TURE AND GASPE-S OU TH COUNTIES, QUE. DEPT 
NA TURA L RESOURCES• P.R. 447. 

GSC 66-1 53 HORNB LENDE, K- AR AGE 945 + OR - 40 M.Y. 

(1 2 E l 

K= l .286 PERCENT ~R40/K40 = 0 . 0718• RADIOGENIC AR =96 
PERC ENT. 

CONC ENTRA TE- RE LATIVELY CLEAN, GREENISH BROWN 
HORNB LEND E WIT H 5 PERCEN T QUAR TZ CONTAMINATION. 

FROM GRAN IT E 
LOW LANDS GAMACHE CARLETON POIN T DRI LL HOLE NO. 1, 
NOR TH SHORE OF AN TICOS TI I SLAND• QUEBEC• 49-45 N, 
63 - 20 W. NO PUB LISHED GEOLOG I CA L MA P. SAMPLE 
L.G.C.P T. NO. 1 , COLLEC TED RY M.J. COPE LAND, IN TER ­
PR ET ED BY M.J. COPE LAND AND F.C. TAYLOR. 

THIS SAMPLE, KIND LY DONATED BY I MPER I AL OIL LI MITED, IS 
FROM THE BASEM ENT ROCKS ENCOUN TERED I N DRI LLI NG LOWLANDS 
GAMAC HE CAR LETON PO I NT NO. 1 ON AN TI COS TI I SLAND. THE CON ­
CENTRA TE WAS OB TAI NED FROM TH REE P I ECES OF DR ILL CORE FROM 
BET WE EN 3160 FEET• WHERE THE HOLE EN TERED THE PRECAMBRIAN, AND 
3239 FE ET WHERE THE HO LE WAS BO TTOMED. THE ROCK I S A GREY I SH 
PI NK, MEDI UM - GRA I NED, MASS I VE, EQU I GRANULAR GRAN IT E CON TAI NI NG 
SMA LL AMOUN TS OF GREEN I SH- BROWN HORNBLENDE AND VERY MI NOR 
AMOUN TS OF BI OTITE . 

THE DE TERM I NED AGE• 945 + OR - 40 M.Y., GI VES THE AGE OF 
TH E BAS EMENT BENEA TH LOW ER ORDOVICIAN STRATA TH AT LIE UNCONFORM­
AB LY ABOVE. IT ALSO GI VES THE TI ME OF THE IN TRUS I ON OF TH E 
GRAN IT E AND SHOWS THI S TO HAVE OCCURRED DURING THE GRENVIL LE 
ORO GE NY. TH E DE TE RM I NA TI ON SHOWS THA T GRENV ILLE ROCKS EX TEND 
AT LEAS T AS FAR SO UTH AS AN TI COS TI I SLAND I N THI S AR EA. 
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GSC 66-154 ACTINOLITE, K- AR AGE 369 + OR - 21 M.Y. 

( 21 G) 

K=0.54 PERCENT, AR40/K40 =0.0239• RADIOGENIC AR =92 
PERCENT. 

CONCEN TRA TE- RE LATI VELY CLEA N, DARK GREEN AMPH I BO LE 
WI TH ABOUT 5 PERCENT MI CA AND TRACES OF CHLORITE 
AND QUAR TZ. 

FR OM ME TAVO LC ANIC 
SOUTHWES T OF DREWS HEAD• NEW BRUNSW IC K, 45- 03 N, 
66-44-20 w. MAP -UNI T 2 ( COLDBROOK GROUP), GSC MA P 
10 94A (ST. GEORGE). ~AMPLE S51 - 4/30 -PB, COLL ECTED 
BY H. HELMSTAEDT, I NTERPRETED BY R.L. BROWN AND H• 
HELMSTAEDT (UNIVER S ITY OF NEW BRUNSW ICK). 

THE ROCK IS A FINE TO MEDIUM GRAINED, GREY-GREEN META­
VOLCANIC OF THE COLDBROOK GROUP. 

THE COLDBROOK GRCUP OF THE BEAVER HARBOUR AREA, CHARLOTTE 
COUNTY• NEW BRUNSW IC K, IS TENTATIVELY CORRELATED WITH THE TYPE 
SECTION COLD BROO K OF SA INT JOHN WHICH UNDERLIES FOSSILIFE ROUS 
LOWER CAMBRIAN STRA TA. 

THE K/AR DA TE OF 369 + OR - 21 M.Y. HAS BEEN OB TAI NED FROM 
ACTINOLITE I N AMPHIBO LITE S WITH AN EQUILIBRIU M ASSEMB LA GE OF 
AC TI NO LITE + ALBI TE + EPIDOTE + CHLORITE. THE AC TI NO LITE 
DEFINES A STRONG LINEATION AND IS CONSIDERED TO HAVE CRYSTAL­
LIZED DURING THE LATE STAGE OF THE FIRST PHASE OF REGIONAL 
DEFORMATI ON , TE XTU RA L STUD IES INDI CA TE TH AT REGIONAL METAMOR­
PHISM FIR ST OCCURRED DURING THI S PH AS E. 

FOLD GEOMETRY AND KI NEMA TI CS IN THE BEAVER HARB OUR AREA 
INDICATE TH AT THE FI RS T PHASE OF DEF ORMA TI ON I N COL DR RCOK RO CKS 
AND ADJACENT PALEOZOIC ROCKS OF THE MASCARENE GRO UP (MAINLY 
SILURIAN) MAY BE SYNCHRONOUS. THE K/AR DATE GIVES STRONG 
SUPP OR T TO THI S VIE W, AND IT MAY BE CONC LUDED THAT PALEOZO IC 
PENETRATIVE DEFORMATION AND MET AMORPHISM FIRST OCCURRED IN POST 
LOWER DEVONIAN - PRE UPPER DEVONIAN TI MES. 
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GSC 66-155 WHOLE ROCK• K-AR AGE 194 + OR - 32 M.Y. 

( 21 Al 

K=0.71 PERCENT, AR40/K40 =0. 012 0• RADIOGENIC AR =4 0 
PERCENT. 

CONCENTRATE- CRUSHED WHOLE ROCK . 

FROM BASA LT 
ON GREAT ISLAND, MEDWAY HARBOUR, NOVA SCO TI A• 
44-08 N, 64-32 W. SEE GSC MAP 439A. SAMPLE FA-
650581 • COLLECTED BY W.F. FAHRIG, DESCR I BED BY 
R.D . STEVENS, I NTERPRE TED BY A. LAROCHE LL E AN D 
R.K. WANLESS. 

THE ROCK IS A PORPHYRITIC BASA LT CONSISTING OF 2-3 MM . 
EUHEDRAL PHENOCRYSTS AND IRREGULAR CRYSTAL AGGREGATES OF 
PLAGIOCLASE AN80 (20 PERCENT) AND COLOURLESS PYROXENE (15 
PERCENT) IN A VERY FINELY CRYPTOCRYSTALLINE TO GLASSY• DARK 
MATRIX RICH IN MAGNETITE. THE THIN SECTION CONTAINS SMALL 
XENOLITHS OF SIMILAR BASALTIC ROCK IN WHICH THE PHENOCRYSTS 
ARE SMALLER AND THE MATRIX DISTINCTLY CRYSTALLINE. 

SAMPLES OF THE DYKE ROCK WERE COLLECTED FOR PALAEO­
MAGNET IC STUDIES AND POTASSIUM-ARGO N AGE DETERMINATION. THE 
AGE RESULTS CONFIRM THE TRIASSIC AGE ASSIGNMENT OF THE DYKE 
ROCKS ' AND THE POLE POSITION WAS FOUND TO BE IN AGR EEMENT WITH 
POLE POSITIONS DETERMINED FOR OTHER NORTH AMERICAN TRIASSIC 
FORMATIONS. 

REFERENCE-

LAROCHELLE, A. AND WANLESS, R.K. 
1966 THE PALA~O~AGNETISM OF A TRIASSIC DIABASE DYKE 

IN NOVA SCOTIA~ JOURNAL OF GEOPHYSICAL RESEARCH, 
VOL. 71, PP. 4949-4953. 

GSC 66-156 HORNBLENDE, K-AR AGE 582 + OR - 32 M.Y. 

( 11 El 

K=0.605 PERCENT• AR40/K40 =0 . 0399, RADIOGENIC AR =86 
PERCENT. 

CONCENTRATE- CLEAN, DARK GREEN HORNBLENDE WI TH 
TRACE I MPURITIES OF QUARTZ AND MICA. 

FROM GRANITE 
2500 FT EAST OF NORTH END OF EDEN LAKE, NOVA SCO TIA, 
45-25-30 N, 62-17-20 W. MAP -UNIT 7C, GSC MAP 58-
1963 (D.G. BENSON). SAMPLE B0-3-B-2-65• COLLECTED 
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AND INTERPRETED BY D.G. BENSON. 

SAMP LE WAS OBTAINED FROM AN AREA OF ISOLATED OUTCROPS OF 
LIGHT GREY TO LIGHT PINKISH GREY, MEDIUM-GRAINED HORNBLENDE 
SYENODIORITE. THE SYENODIORITE CONSISTS OF ABOUT 70 PERCENT 
KAOLINIZED PLAGIOCLASE (AN25l , 5 TO 10 PERCENT QUARTZ, 15 PER­
CENT LIGHT BROWN HOR~BLENDE PARTLY ALTERED TO CHLORITE, AND 
MINOR BIOTITE AND EPIDOTE. 

THE SYENODIORITE STOCK, ABOUT ONE MILE IN DIAMETER, IS 
PROBABLY CONTEMPORANEOUS WITH NEARBY VOLCANIC AND SEDIMENTARY 
ROCKS OF THE BROWNS MOUNTAIN GROUP (ORDOVICIAN AND EARLIER) 
(1•2). CONTACT RELATIONSHIPS WERE NOT OBSERVED, AND THOUGH NO 
CONTACT METAMORPHISM IS APPARENT, IT COULD HAVE BEEN MASKED BY 
LATER REGIONAL METAMORPHISM. 

THE DATE OF 582 + OR 32 M.Y. INDICATES AN EARLY CAMBRIAN 
OR LATE PRECAMBRIAN AGE. IF THIS AGE IS ACCEPTED, IT INDICATES 
A PERIOD OF VOLCANISM AND RELATED INTRUSIVE AC TIVITY OF THIS 
AGE, AND SUGGESTS A POSSIBLE PRE-TACONIC DISTURBANCE IN THE 
AREA. TACONIC AND ACADIAN GRANITES HAVE ALSO BEEN DATED FROM 
THE ANTIGONISH HIGHLAND (3, AND AGE SAMPLE GSC 66-158). 

REFERENCES-

(1) BENSON, D.G. 
1963 LOCHABER MAP-AREA• GEOL. SURV. CANADA MAP 58-1963• 

(2) MAEHL• R.H. 
1961 THE OLDER PALAEOZOIC ROCKS OF P!CTOU COUNTY, NOVA 

SCOTIA• N.S. DEPT. OF MINES, MEMOIR NO. 4. 

(3) FAIRBAIRN• H,W., ET AL 
1960 AGE OF THE GRANITIC ROCKS OF NOVA SCOTIA. GEOL. 

SOC. AMER. BULL. VOL~ 71, P. 403. 

GSC 66-157 HORNBLENDE, K-AR AGE 411 + OR - 20 M.Y. 

(I 1 E) 

K=0.55 PERCENT, AR40/K40=0.0269• RADIOGENIC AR=80 
PERCENT• 

CONCENTRATc- CLEAN• DARK GREEN HORNBLENDE. MOST 
GRAINS CONTAIN A FEW OPAQUE INCLUSIONS. THE ONLY 
I MPUR ITY IS A TRACE OF CHLORITE. 

FROM GRANODIORITE 
ON ROAD NEAR HEADW ATERS OF WEST BARNEYS RIVER, 
NOVA SCOTIA, 45-31-05 N, 62-15-20 W. NO GEOLO­
GICAL MAP REFERENCE. SAMPLE B0-7-B-2-65• COLLECTED 
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AND INTERPRETED BY D.G. BENSON. 

THE SAMPLE WAS OBTAINED FR OM MEDIUM GREEN, MEDIUM GRAINED 
MICACEOUS DIORITE THAT GRADES INTO COARSE GRAINED GABBRO IN 
NEARBY OUTCROPS. THE DIORITE MAY CUT ADJACENT BAS IC VOLCANIC 
ROCKS BUT THE VOLCANICS ARE UNAFFECTED BY THE APPARENT 
INTRUSION. BOTH THE DIORITE AND THE VOLCANIC ROCKS ARE IN­
TRUDED BY LIGHT RED APLITE DYKES BELIEVED TO BE A PHASE OF A 
SMALL GRANITE STOCK EXPOSED NEARBY. THIS STOCK, WHICH IS 
SIMILAR TO DEVONIAN GRANITE ON JAMES RIVER Ill IS ALSO REGARDED 
AS DEVONIAN, SO THAT THE DIORITE IS EXPECTED TO BE DEVONIAN OR 
OLDER. 

THE 411 + OR - 20 M.Y. AGE ON THE DIORITE REPRESENTS A 
MINIMUM AGE FOR THE DIORITE AND THE VOLCANICS DUE TO PROBABLE 
UPDATING BY METAMORPHIC AFFECTS OF THE NEARBY GRANI TE STOCK. 

REFERENCE-

(ll FAIRBAIRN, H.W., ET AL 
1960 AGE OF THE GRANITIC ROCKS OF NOVA SCOTIA. GEOL. 

SOC. AMER. BULL• VOL. 71, P. 403. 

GSC 66-158 BIOTTTE, K-AR AGE 432 + OR - 18 M.Y. 

I 11 El 

K=6.07 PERCENT, AR40/K40=0.0284• RADIOGENIC AR=97 
PERCENT. 

CONCENTRATE- RELATIVELY CLEAN, SLIGHTLY ALTERED 
OLIVE-GREEN BIOTITE. 50 PERCENT OF THE FLAKES 
CONTAIN FINE ACICULAR, ORIENTED INCLUSIONS. ALSO• 
ABOUT HALF OF THE FLAKE-EDGES SHOW CHLORITE 
ALTERATION AND BLEACHING. IMPURITIES CONSIST OF 
HORNBLENDE 15 PERCENT! AND CHLORITE 15 PERCENTl. 

FROM GRANITE 
BELOW LAKE AT HEADWATERS OF BEAVER RIVER, NOVA 
SCOTIA• 45-31-50 N, 62-10-55 w. NO GEOLOGICAL MAP 
REFERENCE. SAMPLE B0-520-G-3-65• COL~ECTED AND 
INTERPRETED BY D.G. BENSON. 

THE SAMPLE WAS OBTAINED FROM AN OUTCROP OF PALE RED MEDIUM­
GRAINED BIOTITE GRANITE WITH A FEW HORNBLENDIC INCLUSIONS WHICH 
MAKES UP A SMALL STOCK ABOUT 1 1/2 MILES BY 1 MILE IN THE 
VALLEY OF BEAVER RIVER. THE STOCK CUTS S ILTSTONE• VOLCANIC 
BRECCIA AND PORPHYRITIC ACID VOLCANICS OF THE ORDOVICIAN 
BROWNS MOUNTAIN GROUP, WHICH ARE OVERLAIN TO THE NORTH AND 
WEST CONFORMABLY BY FINE-GRAINED SEDIMENTS OF THE SILURIAN 
ARISAIG GROUP AND TO THE EAST UNCONFORMABLY BY CARBONIFEROUS 
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SEDIMENTS. 

THE ROCK IS COMPOSED OF APPROXIMATELY 55 PERCENT FELDSPAR 
(MICROCLINE AND ALBITE-OLIGOCLASE), 25 PERCENT QUARTZ, 15 PER­
CENT BIOTITE, lo5 PERCENT HORNBLENDE AND 3 PERCENT MINOR 
CONSTITUENTS. ALTHOUGH THE SAMPLE ROCK IS SLIGHTLY SHEARED, 
THE ONLY EVIDENCE OF DEFORMATION IN THIN SECTION IS THE SLIGHT 
BENDING OF SOME BIOTITE CLEAVAGE PLANES. SIMILAR TEXTURE IS 
OBSERVED IN THIN SECTIONS OF SAMPLES FROM OTHER PARTS OF THE 
STOCK. 

THE DATE OF 432 + OR - 18 M.Y. SUGGESTS AN UPPERMOST 
ORDOVICIAN OR LOWER SILURIAN AGE, AS CONTRASTED WITH THE 
DEVONIAN 1370 M·Y•) AGE FOR THE JAMES RIVER GRANITE, ABOUT 5 
MILES TO THE NORTHEAST. THE AGE THEREFORE SUPPORTS THE IDEA 
THAT THERE WAS MORE THAN ONE PERIOD OF INTRUSION IN THE 
ANTIGONISH HIGHLAND. IT IS BELIEVED THAT SHEARING OF THE 
GRANITE PROBABLY TOOK PLACE DURING THE ACADIAN OROGENY• BUT AS 
THE MINERALS ARE UNAFFECTED• THE DATE REPRESENTS A PRE-SHEARING 
AGE OF MINERAL FORMATION, DURING THE TACONIC OROGENY. 

REFERENCE-

FAIRBAIRN• H.W., ET AL 
1960 AGE OF THE GRANITIC ROCKS OF NOVA SCOTIA, BULLETIN 

OF THE GEOLOGICAL SOCIETY OF AMERICA, VOL.71• PP 
399-414. 

GSC 66-159 BIOTITE, K-AR AGE 493 + OR - 20 M.Y. 

( 11 Kl 

K=5.57 PERCENT, AR40/K40=0.0330• RADIOGENIC AR=98 
PERCENT. 

CONCENTRATE- ALTERED KHAKI BIOTITE• CHLORITE 
ALTERATION IS MAINLY ON THE FLAKE EDGES, BUT SOME 
IS FOUND IN CRACKS THROUGH THE MICA. A TRACE OF 
HORNBLENDE IS PRESENT AS AN IMPURITY. TOTAL 
CHLORITE CONTENT IS 25-30 PERCENT. 

FROM GRANODIORITE 
ROAD CUT 1 MILE DUE WEST OF SANDY MCLEOD LAKE, 
SYDNEY MAP-AREA• CAPE BRETON ISLAND, NOVA SCOTIA, 
46-05-38 N, 60-26-35 W. MAP-UNIT 5, GSC MAP 360A· 
SAMPLE PB 63-68• COLLECTED AND INTERPRETED BY 
W.H. POOLE. 

THE GRANODIORITE IS A PINK, UNDEFORMED, MASSIVE MEDIUM­
GRAINED ROCK. IN THIN SECTION, THE SMALLER PLAGIOCLASE SUB­
HEDRA HAVE INTENSELY CLOUDED CORES WITH WHITE MICA AND EPIDOTE. 
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QUARTZ FORMS ONLY SLIGHTLY STRAINED POLYGONAL ANHEDRA· POTASH 
FELDSPAR CONSISTS OF VERY LARGE, FAINTLY CLOUDED POIKILITIC 
ANHEDRA WHICH ENCLOSE PLAGIOCLASE AND QUARTZ. BIOTITE IS 
PLEOCHROIC LIGHT YELLOW TO DARK BROWN• HAS RAGGED EDGES, AND 
IS PARTLY ALTERED TO CHLORITE. 

THE GRANODIORITE IS ONE PHASE OF AN ELONGATE BODY OF 
GRANITIC ROCKS WHICH VARY FROM QUARTZ DIORITE TO GRANITE (BELL 
AND GORANSON, 19381. THIS BODY, IN THE BOISDALE HILLS• AND 
ITS PROBABLE CORRELATIVES, A MILE TO THE NORTHWEST AND IN THE 
COXHEATH HILLS A FEW MILES TO THE SOUTHEAST, HAVE INTRUDED 
PRECAMBRIAN ROCKS AND APPARENTLY ALSO CAMBRO-ORDOVICIAN SEDI­
MENTARY AND VOLCANIC STRATA (HUTCHINSON, 19521 WHICH THERE LIE 
UNCONFORMABLY UPON THE OLDEST PRECAMBRIAN ROCKS. THE GRANITE 
WAS DATED ISOTOPICALLY IN ORDER TO DETERMINE WHETHER THE 
GRANITES WERE DEVONIAN, AS ARE OTHERS ON CAPE BRETON ISLAND, 
OR OLDER. SUCH A MIXED GRANITIC ASSEMBLAGE DIFFERS FROM THE 
USUAL DEVONIAN GRANITES BY VIRTUE OF THEIR VARIABLE COMPOSI­
TION AND THEIR ASSOCIATION WITH PRE-SILURAIN ROCKS. A PRE-
SI LURIAN, POSSIBLY ORDOVICIAN, AGE WAS SUGGESTED, BUT SOME OF 
THE GRANITC ROCKS MAY EVEN BE PRECAMBRIAN. PRELIMINARY 
ANALYSIS OF A DOZEN SAMPLES OF THE GRANODIORITE REVEALED A 
RANGE OF RU5IDIUM AND STRONTIUM TOO NARROW TO APPLY THE WHOLE­
ROCK ISOCHRON APPROACH. 

THE BIOTITE DATE OF 493 + OR - 20 M.Y. SPANS THE LATE 
CAMBRIAN - EARLY ORDOVICIAN INTERVAL. SEVERAL YEARS AGO, 
BIOTITE FROM GRANITE IN THE SIMILAR BODY LYING A MILE TO THE 
NORTHWEST YIELDED AK-AR DATE OF 518 M.Y. (FAIRBAIRN ET AL., 
1960), INDICATING MIDDLE OR LATE CAMBRIAN. RECENTLY, HORN­
BLENDE FROM SYENODIORITE IN THE COXHEATH HILLS TO THE EAST 
YIELDED A K-AR DATE OF 584 + OR - 30 MoYo (GSC 66-160) 
INDICATING LATEST PRECAMBRIAN OR EARLY CAMBRIAN. THE THREE 
GRANITIC BODIES ARE PROBABLY ALL OF THE SAME GEOLOGICAL AGE. 

ALL THREE DATES ARE MUCH OLDER THAN WHAT WOULD BE 
EXPECTED FROM DEVONIAN OR SILURIAN PLUTONS• AND A PRE-SILURIAN 
AGE IS CONSISTENT WITH THE GEOLOGICAL SETTING. ON THE OTHER 
HAND, THE GRANITIC ROCKS HAVE INTRUDED A CONTINUOUS SEQUENCE 
OF VOLCANIC ROCKS AND FINE CLASTIC MARINE SEDIMENTS RANGING 
FROM MIDDLE CAMBRIAN TO EARLY ORDOVICIAN AGE. GEOLOGICALLY 
THE GRANITIC ROCKS SEE~ MOST PROBABLY TO BE MIDDLE ORDOVICIAN 
EVEN THOUGH THE ISOTCPIC DATES SUGGEST OLDER AGES. TWO 
POSSIBLE EXPLANATIONS FOR THIS APPARENT ANOMALY ARE EVIDENT- ll 
THE GRANITIC BODIES MAY BE COMPOSITE WITH AN EARLIER, PARTLY 
UPDATED PHASE OF LATEST PRECAMBRIAN OR EARLY CAMBRIAN AGE AND 
A LATER PHASE IN MIDDLE OR LATE ORDOVICIAN• AND 21 THE GRANITIC 
BODIES WERE INDEED EMPLACED DURING MIDDLE ORDOVICIAN TIME BUT 
BIOTITE AND HORNBLENDE DURING LATER (DEVONIAN) ALTERATION AND/ 
OR SLIGHT RECRYSTALLIZATION HAVE ABSORBED FREED RADIOGENIC 
ARGON. THESE EXPLANATIONS ARE NOT ALTOGETHER SATISFYING. 

REFERENCES-
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BELL, W.A., AND GORANSON, E.A. 
1938 SYDNEY SHEET (WEST HALFJ, NOVA SCOTIA, GEOL. SURV. 

CAN., MAP 360 Ao 

FAIRBAIR N• H.W., HURLEY, P.M., PINSON, W.H., JR., AND CORMIER• 
R.F. 

1960 AGE OF THE GRANITIC ROCKS OF NOVA SCOTIA, BULL. 
GEOL. SOC. AMER., VOL. 71• PP. 399-414. 

HUTCHINSON, R.D. 
1952 THE STRATIGRAPHY AND TRILOBITE FAUNAS OF THE 

CAMBRIAN SEDIMENTARY ROCKS OF CAPE BRETON ISLAND, 
NOVA SCOTIA, GEOL. SURV. CAN., MEM. 2630 

GSC 66-160 HORNBLENDE, K-AR AGE 584 + OR - 28 M.Y. 

(llKl 

K=0.466 PERCENT• AR40/K40=0.0400, RADIOGENIC AR=92 
PERCENT. 

CONCENTRATE- RELATIVELY CLEAN, UNALTERED, DARK 
GREEN HORNBLENDE. IMPURITIES CONSIST OF 5 PERCENT 
CHLORITE AND TRACES OF QUAR TZ AND MIC A. 

FROM QUAR TZ DIORITE/SYENODIORITE 
MINING TRACT 67• CLAIM M, COXHEATH MINE, 9 MILES 
SOU THWE ST OF SYDN EY, NOVA SCO TIA, 46-04-18 N• 60-
22-00 W. MAP -U NIT 4, GSC MAP 360A. SAMPLE BO l­
Bl-65 • COLLECTED AND INTERPRETE D BY D.G. BENSON. 

THE DATED HORNBLENDE WAS SEPARATED FROM MEDIUM-GRAINED 
GREENISH-GREY SYENODIOR ITE WITH PREDOMINANCE OF PINK COLOURED 
FELDSPAR ALONG FRACT URE SURFACES, AND INTERESTING VALUES OF 
MO LYBDENUM AND COPPER. THE SYENODIORI TE CO NSISTS OF ANHEDRA L 
GRAINS OF ORTHOCLASE, MIN OR QUARTZ AND HORNBLENDE WITH EARLIER 
PLAGI OC LASE. MINOR ACCESSOR IES I NC LU DE CHLORITE AND BI OTI TE. 

THE IGNEOGS BODY AS A WHO LE I S COMPOSED OF INTERGRADATIONAL 
SYENODIORITE AND DIORITE. IT HAS I NTRUDED A FOLDED SEQUENCE 
OF VOLCANICS AND SEDIMENTS, PREVIOUSLY DEFINED AS PRE-MIDDLE 
CAMBRIAN. THE SYENODIORITE-DIORITE IS I N TURN CUT BY A MON ­
ZONITE-GRANITE BODY S I MIL AR TO A GRANODIORITE-QUARTZ MONZON ITE 
BODY EXPOSED IN THE BO ISD ALE HILLS, AND DATED AS 493 + OR - 20 
M.Y. (GSC 66-159)• 

THE HORNBLENDE AGE OF THE SYENODIORITE (584 +OR - 28 
M.Y. J SUGGESTS TH AT THE I NTRU DED VOLCANIC SEDIMENTARY SEQUENCE 
IS PRECAMBRI AN OR EARLIEST CAMBRIAN. 

REFERENCES-
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BELL, W.A. AND GORANSON, E.A. 
1938 SYDNEY MAP-AREA, !WE ST HALFl GEOL. SURV. CANADA 

MAP 360-A 

GSC 66-161 BIOT ITE, K- AR AGE 354 + OR - 16 M.Y. 

( 11 Kl 

K=7.30 PERCENT, AR40/K40=0.0228• RADIOGENIC AR=94 
PERCENT. 

CONCENTRATE- RELATIVELY CLEAN, OLIVE-GREEN BIOTITE. 
A FEW FLAKES CONTAIN WEAK PLEOCHROIC HALOS NOT 
ASSOCIATED WITH INCLU S IONS. IMPURITIES ARE FREE 
CHLURITE !5 PERCEN T) AND HORNBLENDE (2 PERCENT!. 

FROM GRANITE 
E. S I DE OF CABOT TR AIL, ABOUT 4.3 MILES SOUTH OF 
MOU TH OF MACKENZIE RIVER, CAPE BRE TON ISLAND• 
NOVA SCO TIA, 46-45-30 N, 60-50-00 W. GRANITE WITHIN 
SCHISTS AND GNEISSES OF MAP -UNIT l• GSC MAP 1119A 
!E. R.W. NEALE!. SAMPLE JG-65-6A, COLLECTED AND 
INTERPR ET ED BY S.E. JENNESS. 

SEE GSC 66-162 FCR DESCRIPTION AND INTERP RETATION. 

GSC 66-162 MUSCOVI TE, K- AR AGE 356 + OR - 16 M.Y. 

( 11 Kl 

K=B.S4 PERCENT, AR40/K40=0.0229, RADIOGENIC AR =93 
PERCENT. 

CONCENTRATE- CLEAN• CLEAR MUSCOVITE WITH TRACES OF 
CHLORITE AND QUAR TZ AS I MPUR ITIES. 

FROM GRANITE 
DETAILS AS FOR GSC 66-161. 

THE ROC K IS A LI GH T PINK, MED IU M- GRA I NED EQUIGRANULAR 
GRANITE, WITH QUARTZ, K-FELDSP AR AND PLAGIOCLASE• BO TH 
SL IGHTLY ALTE RED, FRESH BIOT!TE, MUSCOVI TE • MYRM EKITE, APATITE• 
AND MIN OR GREEN CHLORITE. 

THIS GRANITE CUTS THE MICA SCHIST COUNTRY ROCK IN NORTH­
WESTERN CAPE bRETON AND IS IN TURN CUT BY SMALL DYKES OF 
GRANITE PEGMATITE ANG DI ABASE. TH E DA TE S 354 AND 356 + OR - 16 
M.Y. ON THE TWO MICAS AGREE CLOSE LY WITH THE 360 AND 367 M.Y. 
DATES FOR NEARB Y GRANITES ON ST. PAUL I SLA ND AND AT BLACK 
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BROOK RESPECTIVELY• KEPORTED BY FAIRBAIN ET AL. THEY INDICATE 
A LATE DEVONIAN CRYSTALLIZATION, PROBABLY MARKING THE END OF 
MAJOR MA GMATIC ACTIVITY IN THE REGION. 

REFERENCES-

FAIRBAIRN, H.w., HURLEY, P.M., PINSON JR., W.H., AND CORMIER, 
R.F. 

1960 AGE OF THE GRANITIC ROCKS OF NOVA SCOTIA. BULL. 
G.S.A·• VOL. 71• PP. 399-414. 

JENNESS, S.E. 
1966 THE ANORTHOSITE OF NORTHERN CAPE BRETON ISLAND, 

NOVA SCOTIA, A PETROLOGICAL ENIGMA. GEOL. SURV. 
CAN., PAPER 66-21• 

NEALE, E.R.W. 
1963 PLEASANT BAY, CAPE BRETON ISLAND, NOVA SCOTIA. 

GEOL. SURV. CAN., MAP 1119A. 
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GSC 66-163 WHOLE ROCK, K-AR AGE 668 + OR - 81 M.Y. 

( 11 Ll 

K=Q.93 PERCENT, AR40/K40=0.0469• RADIOGENIC AR=91 
PERCENT. 

CONCENTRATE- CRUSHED WHOLE ROCK. 

FROM ANORTHOSITE ERRATIC 
AT ELEVATION 250 FT., NEAR PARKS CORNER, PRINCE 
EDWARD I SLAN D, 46-32 N• 63-34 w. MA LPE QUE MAP­
AREA. SAMPLE PC 31/64, COLLECTED BY V.K, PRES T, 
INTERPRETE ) BY V.K. PREST AND R·K• WAN LESS. 

THE ROCK 15 A TYPICAL GRENVILLE-TYPE HYPERSTHENE ANOR TH O­
SITE CONTAINING MINOR BIOTITE. THE SAMPLE WAS TAKEN FROM A 
VERY LARGE FR OS T- SHATTERED BOU LD ER CLE ARED FROM A FARM FIELD 
IN AN AR EA WHERE ERRATIC BOULDERS ARE VERY SCARCE. I N THI S 
REGION THE LAS T MA I N ICE FLOW DIRECTION WAS EAST BY SOUTH­
EAST. 

THE K-AR AGE DETERMINA TI ON, BASED ON THE WHO LE ROCK 
ANALYSIS, IS PRIMARILY DUE TO THE FELDSPAR CONS TITUE NT AND IS 
TH EREFORE CONS IDERED TO BE LOW AS A CONSEQUENCE OF LOS S OF 
RADIOGENIC ARGON. CA SEPARATE DE TE RMINAT I ON ON FELDSPAR 
SEPARATED FR OM THE ROCK YIELDED AN AGE OF 642 +OR - 86 M.Y.). 
THE TRUE AGE IS MOST PROBABLY GRENVILLE AND SI NCE THE RE AR E NO 
KNOWN SOURCE AREAS OF ANORTHOSI TIC ROCKS TO THE WEST IN NEW 
BRUNSWICK, IT IS ASSUMED THAT THE BOULDER WAS DE RIVED FROM 
REGIONS TO TH E NOR TH WEST, AND MOS T PROBABLY NORTH OF THE ST. 
LAWRE NCE RIVER IN THE GRENVIL LE PROVINCE. 
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GSC 66-164 WHO LE ROCK , K- AR AGE 1145 + OR - 104 M.Y. 

(23 J) 

K=l.1 6 PERCE NT, AR40/~40 = 0 . 092G , RAD I OGEN I C AR=90 
PERCEN T. 

CONCEN TRA TE- CRUSHED WHO LE ROCK . 

FROM BASA LT 
NEWFOUND LAND (L ABRADOR ), 54 - 40 N, 66-3 0 W. NO 
GEOLOGICAL MAP . SAMP LE FA-3-65• COLL EC TE D AND 
I NTERPR ET ED BY W.F. FAHR I G. 

THE ROCK IS CHILLED DI ABASE CONSISTING OF MICROPHENOCRYS TS 
OF PLAGIOCL ASE , OLIVINE, AND CLUS TE RS OF VERY FINE-GRAINED RED­
BROWN BI OT!TE I N A SEMI - OPAQUE MATR I X. THE K-AR AGE IS CON­
SI DERED TO BE THE APPROX I MATE AGE OF CONSOLIDAT I ON OF THE 
INTRUSI ON . 

GSC 66-165 BIO TIT E, K-AR AGE 1045 + OR - 40 M.Y. 

(23 Hl 

K=B.1 2 PE RC ENT, AR40/K40 =0 . 08 15• RAD I OGENIC AR =99 
PE RCENT. 

CONCEN TR ATE- RE LATI VE LY CLE AN BROWN BI OTIT E. 

FROM GRANIT E 
8 MILES EAS T-S OU THE AS T OF CHURCHIL L FAL LS , NEW ­
FOUND LA ND (LABRADOR), 53-33 1/ 4 N• 64 - 09 W. MAP ­
UNIT 2• GSC MAP 52-9. SAMP LE EC 63-490 • COL LEC TED 
AND I NTERPRETED BY R.F. EMS LI E. 

THE SAMP LE WAS COLL EC TE D FR OM A LARG E FRESH EXPOSURE ON 
THE SOUTH SHORE OF A SMALL LAKE EIGHT MI LE S EAS T- SOU THE AST OF 
CHURCHILL FALL S . THE LOCA LITY IS IN CLUD ED IN A MA P-UNIT 
DESCRI BED AS BANDED GRANITIC GNEI SS AND GNE ! SS IC GRANI TE BY 
EADE (1952!. 

THE ROCK IS P I NK AND WH IT E GRANI TE WITH WE LL-DEFINED 
GNE i ssOS ITY CAUSED BY NARROW CONCENTRATIONS OF MA FIC MINERA LS· 
THE MODAL COMPOS ITI ON ES TI MA TE D FROM A THI N SEC TI ON IS QUAR TZ-
25 PERCEN T, MICROCL!NE - 50 PERCEN T, PLAG I OC LA SE - 10 PERCE NT , 
WELL-FOR MED BROWN BI OTIT E- 6 PERCEN T, GREEN HORNBLENDE- 4 
PERCENT, SPHENE- 3 PERCENT, AND SMA LL AMOUN TS OF EPIDO TE• 
APA TITE AND MYRMEKITE . BI OT!TE I S OR IENTE D SUB - PARA LL EL TO 
THE BAND IN G. TH E TE XTUR E OF ThE ROCK IS XENOMORPH ! C EQUI­
GRANULAR AND IS NO T NO TI CE~B L Y CRYS TALL OB LAS T!C. THE RO CK MAY 
BE I NTERP RE TED AS A GNE ! SS!C IGNE OUS GRAN IT E. 
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THE SAMPLE WAS CO LLECTE D WITH A VIEW TO PLACING CL OS ER 
LI MITS ON THE BOUNUARY BE TWEE N TH E GRENVILLE AND NA IN PROVINCES 
IN THIS REGION. TH E K-AR BIOTITE AGE OF 1045 M.Y. CLEARLY 
INDIC ATES THA T THl5 GRANIT E SHOU LD BE INCLUDED WI THI N THE 
GRENVILLE PROV IN CE. 

REFERENCE -

EADE. K.E. 
1952 UNKNOWN RI VER (0SS0KMANVAN LAKEl EAST HALF, GEO L. 

SURV. CAN. MAP 52-9• 

GSC 66-166 HORNBLENDE• K-AR AGE 2360 + OR - 65 M.Y. 

(14 El 

K=l.15 PERCENT, AR40/ K40= 0 .2757• RAD I OGENIC AR =96 
PERCENT. 

CONCEN TRA TE- CLEAN CON CENT RATE OF GREEN TO OLIVE­
GREEN HORN BLE NDE . LE SS TH AN 5 PER CENT OF THE 
GRAINS CON TAIN FINE OPAQUE INCLUSIONS. A TRACE OF 
QUAR TZ I S PRESENT. 

FROM GNEISS 
SOU TH SHORE OF FRAN K LAKE• NEW FOUNDLAND (LABRADORl• 
57-12 N, 62-00 w. NO GEOLOGICAL MAP REFERENCE. 
SAMP LE TA 64-T5• CO LLECTE D AND INTERPRETED BY F.c. 
TAYLOR. 

THE SAMP LE IS FROM A MED I UM TO COARSE GRAINED. MODERA TELY 
WELL LAMINATED, DARK GREENISH GREY HOR NBLENDE GNEISS. SUB­
ORDINATE AMO UNTS OF PYROXENE, GARNE T. PLAGIOCLASE AND QUAR TZ 
ARE PRESENT. 

THE ROCK WAS TAKEN FR OM A LOCA LITY LYING BE TW EEN TWO OTHER 
DATED SAMPLES• GSC 61-195 AT 2035 M.Y. AND B40 16 ( BEA LL• G.H •• 
ET AL•• 1963l AT 1480 +OR - 50 M.Y. THE ARCHEAN AGE ON THIS 
SA MPLE (2360 + OR - 65 M.Y.l CON FIRMS THE EX TE NS ION OF ARCHEAN 
ROCKS THIS FAR SOU TH AS SHOWN ON MAP 4-1965 (STOCKWELL• 1965) 

REFERENCES -

STOCKWELL. C.H. 
1965 TECT ONIC MAP OF THE CANADIAN SHIELD, GEOL. SURV. 

CANADA• MAP 4-1965. 

BEALL. G.H •• HURLEY. P.M •• FAIRBAIRN. H.w •• AND PINSON. w.H. JR 
1963 COMPARISON OF K-AR AND WHOLE-ROCK RB-SR DATING IN 

NEW QUEBEC AND LA BRADOR. AM. JOUR. SCI., VOL. 261• 
NO. 6• P. 580. 
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GSC 66-167 BIOTITE, K-AR AG E 847 + OR - 30 M.Y. 

(1 3 Cl 

K= 7. 80 PERCENT, AR40/K40 =0.0625• RADIOGENIC AR =98 
PERCE NT. 

CONCENTRA TE- RE LATIVE LY CLEAN OL I VE - GREEN BI OT ITE 
WITH ABOU T 3 PERCENT HORNB LE NDE AND 1 PERCENT 
CHLORITE CON TAM I NA TI ON . 

FROM GRAN ITE 
20 MILES SOU THWES T OF LAKE MI NIPI, NEW FOUND LAND 
(L ABRADOR l, 52-13 N, 61-08 W. NO PUBLI SH ED 
GEO LOGICAL MAP. SAMP LE W-32-65, COLLECTED BY Do 
WE TMORE , I NTERPRETED BY I. M. STEVE NSON. 

THE SAMPLE WAS CO LLE CTED CLOSE TO THE NOR THE RN LI MIT OF AN 
AREA OF COARSE, FRESH, IN PLACES PORPHYR ITI C, GREY I SH PINK 
GRANITE GRAOATIONA L INTO GRAN ITE GN EI SS. THE K-AR AG E OF 847 + 
OR - 30 M.Y. IN DICA TES THAT THIS EX TEN S I VE ARE A OF MASS I VE, 
PREVIOUSLY UNDATED GRANITE WAS EMP LAC ED PRIOR TO THE CLOSE OF 
THE GRENVILLE OROGENY , AND LIES WE LL WITHI N TH E GRENV ILLE 
PROV I NCE. 

GSC 66-168 BIOT ITE, K-AR AGE 445 + OR - 18 M.Y. 

( 11 0 ) 

K=6.29 PERCENT, AR40/K40 =0.0294• RADIOGEN IC AR =98 
PERCENT. 

CONCEN TRA TE - CLEAN CONCEN TRA TE OF SLIGHTLY ALTE RED 
KHAKI ~ I O TITE WI TH CHLOR IT E ALTERA TI ON ON THE FL AKE 
EDGES. SOM E FLAKE S CO NTAI N FUZZY, WEAK PLE OCHROIC 
HALOS. TO TAL CHL OR ITE CONTEN T I S 10-15 PERCENT. 

FROM GRAN ITE 
13.5 MIL ES NOR TH NOR TH WES T OF THE VILL AGE OF NOR TH 
BAY, NEWFOUND LAND, 47-59-04 N, 58 - 26 -1 5 w. NO 
PUBLISHED GEOLOG I CAL MAP. SAMP LE GJ-588-64• 
COLLE CTE D AND INTERPRETED BY J. W. GILLIS. 

THE DA TE OF 445 M.Y. OB TAINE D ON THIS SAMP LE IS SO MEWHAT 
OLDER TH AN SOME OT HER AGES OB TAINED FROM WEST -CENT RA L NEW­
FOU ND LA ND AS I ND I CA TED I N THE FO LL OW IN G TAB LE-

SAMPLE 

GSC 66-168 
GSC 65-140 
GSC 65-141 

MI NERA L 

BIOTITE 
BIOTITE 
MUSCOVITE 

LOCA TI ON 

NOR TH BAY 
LA POILE RI VER 
LA PO ILE RIVER 

AGE 

445 + OR - 18 
346 + OR - 20 
344 + OR - l5 
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GSC 65-138 BIOT I TE SMOKY ISLAND 350 + OR - 16 
GSC 65-139 BIOTITE LITTLE GARIA BAY 350 + OR - 16 
GSC 63-162 MUSCOVITE ROSE BLANCHE 400 + OR - 20 
GSC 61-202 MUSCOVITE PORT AUX BASQUES 415 

ACCORDING TO THE TI ME SCALE OF THE GEO LOGICA L SOCIETY OF 
LONDON (1964 l • THE 346, 344• AND 350 M.Y. DA TES IN DIC ATE A 
LATE DEVONIAN OR EAR LY MISSISSIPPIAN AGE, AND SUGG EST THAT 
THESE ROCKS ~ERE AF FECTE D BY THE ACADIAN OROGENY. THE 400 AND 
415 M.Y. DATES INDICATE A MIDDLE SI LURIAN TO EARLY DEVONIAN 
AGE, WHEREAS THE 445 M.Y. DATE I NDICA TES A LATE ORDOVICIAN OR 
EARLY SI LURIAN AGE· THE 400, 415• AND 445 M.Y. DATES• TOGE TH ER 
WITH OTHER I SO TOPIC AGES IN THE 420-484 M.Y. RANGE, SUGGEST 
PERIODS OF PRE-DEVONIAN, PALAEOZOIC INTRUSIONS I N A BROAD BELT 
TH AT EXTENDS FROM CAPE RAY NOR THE AS TWARD TO NO TRE DAME BAY 
(GSC. 63-167). 

REFERENCES-

GEOLOGICAL SOCIE TY OF LONDON 
1964 GEO LOGICA L SOCIE TY PHANEROZOIC TIME-SCALE• QUAR T. 

J. GEO L. SOC. LONDO N, VO L. 120 S, PP. 260-262. 

GILLI S• J.W. 
1965 PORT AUX BASQUES MAP-AREA- IN JENNESS, S.E., 

COMP ILER• REPORT OF ACTIVITIES - FIELD, 1964. 
GEOL. SURV. CAN., PAPER 65- 1 • PP. 133-135. 

GSC 66-169 WHOLE ROCK, K-AR AGE 751 + OR - 100 M.Y. 

( 12 I l 

K=0 .65 PERCENT, AR40/K40=0.0540• RAD IOGENIC AR =67 
PERCENT• 

CONCENTRATE- CRUSHED WHO LE ROCK. 

FROM BASA LT 
NEWFOUND LAND, 50-30 N, 56-30 w. NO GEOLOGICAL MAP 
AVAILABLE. SAMPLE FA- 2- 65, CO LLE CTED AND INTER­
PRETED BY W.F. FAHRIG. 

TH E ROCK IS CHIL LED DIABASE CONSISTING OF AUGITE AND PART LY 
SAUSSUR ITIZE D PHENOCRYSTS OF PLAGIOCLASE IN A MIC ROSCOPICA LL Y 
CRYS TALLINE MA TRIX OF AUGITE, PLAGIOCLASE AND IRON-ORES. TH E 
K- AR AGE IS THE APPROXIMA TE AGE OF INTRUSION. 
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GSC 66-170 BIO TITE , K- AR AGE 393 + OR - 16 M.Y. 

( 1 Ml 

K=6.78 PERCENT, AR40/K40 =0.0256• RAD IOGENIC AR=97 
PERCEN T. 

CONCENTRATE- RE LATIV ELY CLEAN, BLEACHED KHAKI 
BIOTITE WITH SOM E CHLORITE ALTERATION ON THE FLAKE 
EDGES. IMPURITIES CONS IST OF LESS THAN 3 PERCENT 
HORNB LE ND E AND ABOUT 10 PERCENT CHLORITE. 

FROM AUGEN GNEISS 
4 MI LE S WEST NORTHWEST OF GAULTO I S. NEW FOUND LAND. 
46-37 N, 56-00 W. MAP -UNIT 4, GSC MAP 1043A• 
SAMP LE AA9-42-3• COLLECTED AND INTERPRETED BY F.Do 
ANDERSON. 

THE ROCK IS A COARSE GRAINED BIO TITE AUGEN GNE I SS. THE 
SAMPLE IS FR OM A ME TASED I MENTARY BE LT OF ROCKS ALONG THE SOU TH 
CENTRAL COAST OF N~W F OUND L AND. THE ROCKS APPEAR TO BE META­
MORPHOSED MI O- ORDOVIC I AN BAIE D*ESPO I R GROUP. THE I SOTOP IC 
AGE OF 393 + OR - 16 M.Y . I ND I CATES A ME TAMORPH I C AG E OF LATE 
S IL UR I AN/EARLY DEVONIAN - HAV IN G TAKEN PLACE DURING THE OPEN­
ING OF THE ACAD I AN ORO GENY. 

GSC 66-171 BIOTITE, K-AR AGE 3 16 + OR - 14 M.Y. 

( 1 Ml 

K=6.2 0 PERCENT, AR40/K40=0.02 01• RAD IOGENIC AR=97 
PERCENT. 

CONCE NTRATE- RE LAT I VELY CLEAN, BU T ALTE RED DARK 
BROWN TU ALMOS T OPAQUE BIOT ITE. MOST FLAKES ARE 
ALTERED TO CHLORITE ON THE EDGES, AND A FE W CON TAIN 
COLOURLESS PRISMATIC INCLUSIONS. HORNBLENDE 
CONTAMINATION AMOUN TS TO LESS TH AN 2 PERCEN T• AND 
THE TOTAL CHL OR ITE CON TENT I S ABOU T 15 PERCENT. 

FROM GRANITE 
1 1/2 MILE WE ST OF GAULTO!S, NEW FOUND LAND, 47-37 N, 
55-56 W. MAP -UNIT 4, GSC MAP 1043A. SAMP LE AAl0-
16-5, COLLECTED AND I NTERPRETED BY F.D. ANDERSON. 

THE ROCK IS A GREY, MED IU M TO COARSE GRAINED, MASSIVE• 
b l OT !TE GRANI TE. THE GRAN ITE CUTS BI OT ITE AUGEN GNEISS !GSC 
66-170 ABOVEl AND GNE I SS IC PORPHYRITIC GRANITE• THE AG E OF 
316 + OR - 14 M.Y. SUGG ESTS THAT IT WAS INTRUDED DURING MIDDLE 
CARBONIFEROUS TIME. 



138 

NEWFOUNDLAND 

GSC 66-172 BIOT!TE, K-AR AGE 406 + OR - 17 M.Y. 

( 2 D l 

K=7.95 PERCENT, AR40/K40=0.0265• RADIOGENIC AR=97 
PERCENT. 

CONCENTRAT~- RELATIVELY CLEAN, REDDISH BROWN 
BIOT!TE WITH MI NOR CHLOR!T I C ALTERATION ON FLAKE 
EDGES. ABOUT 10 PERCEN T OF THE FLAKES ARE BLEACH­
ED, AND ABOU T 50 PERCENT CON TAIN PLEOCHROIC HALOS• 
IMPURITIES ARE HORNBLENDE (3 PERCENTl AND CHLORITE 
( 4 PERCENT l. 

FROM GRANITE 
8 MI LE S EAST OF ROUND POND• NEWFOUND LAND, 48-11 N 
55-45-20 W. MAP-UNI T 4, GSC MAP 1043A. SAMPLE 
AA-E-3-lt COLLEC TE D AND INTE RPRE TED BY F.D. ANDER ­
SON. 

THE ROCK IS A GREY, COARSE GRAINED, FO LI ATED BIOTITE 
GRANITE. THE SAMPLE IS FR OM A SMALL STOCK AND LIES WITHI N THE 
GRANITIC BELT THAT EXTENDS NORTHEASTERLY ACROSS CENTRAL NEW­
FOUNDLAND. THE AGE OF 406 +OR - 17 M·Y· DOES NOT AGREE WITH 
A REPORTED AGE OF 342 + OR - 16 M.Y. (65-142) ON A LARGE 
GRANITE BODY A FEW MILES TO TH E WEST. HOWEVER, THE AGE FITS 
WEL L WITH OTHERS OB TAINED FROM THIS BELT, THE GRAN ITE S HAVING 
BEEN EMPLACED FROM LATE SILURIAN TO EAR LY CARBONIFEROUS. 

GSC 66-173 BIOT!TE, K-AR AG E 408 + OR - 17 M.Y. 

( 2 Ml 

K=6.75 PERCENT, AR40/K40=0.0267• RAD I OGENIC AR =98 
PERCENT. 

CONCENTRATE- CLEAN• LIGHT BROWN BIO T!TE WITH LESS 
THAN 2 PERCENT CHLORITE CONTAMINA TI ON. 

FROM LAMPROPHYRE 
ON ROAD o.e MI LES NORTH EAST OF LOUP MARIN POINT 
ABOUT 5 MILES SOUTH-SOUTHWEST OF ST. ANTHONY• 
INSULAR NEW FOUNDL AND, 51-19-01 N, 55-38-02 w. 
SY ENITE LAMPROPHYRE DYKE ON MAP 7, BULLETIN 9, 
NEWFOUNDLAND DEPARTMENT OF NATURAL RESOURCES. 
SAMPLE GJ-14-65• COLLECTED BY J.w. GILLIS, 
INTERPRETED BY W.H. POOLE. 

BIOT!TE WAS SE PARATED FROM A DARK GREENISH GREY, UN­
DEFORMED, MASSIVE• FINE-GRAINED MICACEOUS ME LA NOCRATIC ROCK 
DESCRIBED AS AN AUG !TE-BIO TITE SYENI TE LAMPROP HY RE DYKE BY 
COOPER (1937l• IN THI N SEC TI ON, SMA LL UNALTERED AUG IT E SUB-
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rlEDRA AND bIOT IT E ARE ENC LOSED WIT HIN LARGE POIKILITJC PLAGJO­
CLASE. PLAGIOC LASE I S CLOUDED, WEAK LY ZONED AND POOR LY 
TWI NNED. CHL0RI TE AGGR EG ATES AND LONG APA TI TE NEEDLES ARE 
COMMON, AND QUAR TZ OCCURS IN TRACE AMOUN TS• BIOTIT E IS PLE O­
CHROI C LI GH T TAN TO DARK BROWN AND DARK REDD ISH BROWN. AND r s 
PART LY ALTERED TO CH LOR ITE . 

THE LAMPROPHYRE DYKES, A FEW FEE T WIDE• HAVE INTRUDED THE 
GOOSE COVE SCHIST AND HORNB LEN DE GNEISS AFT ER TH EI R DEFORMA ­
TI ON AND ME TA MCR PHISM. THE SCHIS T AND GNEISS DEVE LOPED FROM 
PROBAB LE CAMBl~O-ORDOV I C I AN SEDIMEN TARY AND VO LCANIC ROCKS AND 
WERE INTR UDED BY PERIDOT IT E BODIES. THE EN TIRE ASSEMB LAGE 
WAS THE N TRA NSPORTED WESTWARD AS AN ALLOCHT HON , PROBAB LY 
DURING TH E MIDDLE ORDOVICIA~, AND WAS THEN INTRUDED BY THE 
LA MPRO PHY RE DYKES. BI OTITE WA~ DA TED TO DE TERM I NE THE AGE OF 
LAMPROPHYRE DYKE INTRUSION AND TO PROVIDE A MI NIMUM AGE OF 
DEFORMA TI ON AND MET~MORPHISM OF TH E SCH I ST AND GNE I SS. 

THE BIOTITE DATc JF 408 + OR - 17 M.Y. SPANS S IL UR I AN 
TIME. THE LAMPROPrlYRE IS CONSIDERAB LY OLDER THAN THE UPPER 
JURASSIC OR LOWER ~KcTACcOUS LAM PROPHYRE DYKES ( GSC 65-1 44 AND 

145) COLLECT ED BY H. WILLI AMS FRO~ THE DEVONIAN FOLDED ZONE 
OF NOR THE RN NEW FOUND LAND . A SILURI AN AGE FOR THE DYKE I S 
CONSIS TE NT WITH T H~ HYPOTHESIS OF A KL IPPE MOVEMEN T J N MIDD LE 
ORDOVICIAN. 

REFERENCE -

COOPER• J.R. 
19 37 GEO LO GY AND MI NERA L DEPOSITS OF THE HARE BA Y AREA. 

NEWFOUNDLAND DEPT. NAT. RES . BO LLETI N 9 . 
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GSC 66-174 BIOTITE, K- AR AG E 1550 + OR - 50 M.Y. 

K=7.47 PERCE NT, AR40/K40 =0. 141 0• RAD I OGE NIC AR = 
99 PERCENT. 

CONCENTRA TE- CLEAN• UNAL TERED OLIVE-GREEN BIOTITE 
WITH LE SS TH AN 3 PERCENT HORNB LENDE I MPUR IT Y. 
ABOUT 1 PERCENT OF TH E FLAKES CONTAIN COLOUR LE SS 
INCLUSIONS SURROUNDED BY STRONG PLEOCHROIC HA LOS . 
TOTAL CH LORI TE CONTEN T IS LESS TH AN 1 PERCEN T. 

FROM GNEISS 
**BALD MO UNTAI N** SEA- MO UNT, MI D- ATL ANTIC RI DGE , 
45-13 N, 28-54 w. SAMP LE Bl O- MA R-1 9- 66 -3 3-1• 
COLLECTE D AND INTE RPR ET ED BY F. ALIMEN TO. 

THE ROCK J S A BANDED QUAR TZ- BJOTIT E GNEI SS . SE E GSC 66-
175 FOR FU RTH ER DESCR IPTI ON ANO I NTERPRETAT I ON . 

GSC 66-1 75 BI OTITE, K-AR AG E 1690 + OR - 55 M.Y. 

K= 6.51 PERCEN T, AR40/K 40=0.1600• RAD IOGEN I C AR = 
99 PERCEN T. 

C O NCENTR~ T E - CL EAN • UNA LT ERED REDD I SH BROWN 
BI OTI TE ~I TH LESS THAN 1 PERCEN T HORNB LENDE AND 
ABOU T 1 PERCEN T CHLOR IT E I MPURITY. MOS T FLA KES 
C O N T A I ~ CO LOUR LESS I NCLUS I ONS SURROUN DED BY 
PLE OCHRO I C HA LOS. 

FROM GRANITE GNEISS 
**BALD MO UNTAIN** SEA- MOUN T• MI D- ATL AN TI C RI DGE, 
45-13 N, 28-54 W. SAMP LE Bl O- MAR -1 9-66-14- 8. 
CO LLECTE D AN D I NTERPRET ED BY F. ALIMEN TO. 

THE ROCK IS A DARK • BANDED BIOTIT E GRANITE GNE I SS. THIS 
SAMP LE AND GSC 66 -17 4 WERE DREDGED UP BY THE c.s.s. 
HUD SON FR OM **BA LD MOUN TAIN**• A SEAMOUN T IN THE 
** CRE ST** REG I ON UF THE MI D- AT LAN TI C RIDGE. THE SEAMOUN T 
HAS A DI FFERENT ORIEN TATI ON AND SHAP E TO TH AT OF KNOWN 
VOLCANOES Ir1 THE AREA , AND BOT TOM PHO TOGRA PHS TA KEN IN THE 
AREA IN DI CA TE J OIN TI NG TYPICA L OF COARSE -G RA INED INTRUSIVES. 

K- AR AGES OF 1550 AND 1690 M.Y. EXC LU DE ANY PO SS IBILITY 
OF RECEN T GRAN ITIC IN TRUS I ONS I NTO THE CREST MOUN TAINS OF THE 
MI D- ATL AN TI C RI DGE · TH ERE REMA IN TW O ALTERNA TI VES FO R THE 
PRESENCE OF THESE RO CKS ON BALD MOU NTI AN -

( ll TH EY ARE ICE RA FTE D FROM TH E NOR TH. THE HI GH CON-
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CENTRATION OF THESE GNEISSIC AND GRANITIC ROCKS ON AN ISOLATED 
SEAMOUNT WILL REQUIRE CONSIDERABLE EXPLANATION IF ICE RAFTING 
IS THE SOLE SOURCE. 

121 THERE IS A ~E~NANT BLOCK OF AN EARLIER CONTINENT 
REMA I NING ON TH E ~ID - A TLA N TI C RIDGE. SUCH RE MNANTS ARE TO BE 
EXPEC TED IF CONTIN~NTAL DRIFT HAS TAKEN PLACE. BALD MOUN TAIN 
IS TOO NEAR THE AXI S OF THE MI D- ATL ANTIC RIDGE 135 MILES WEST) 
FOR THIS HYPOTH ES IS TO BE READ ILY ACC EPTABLE- A MECHANISM WOULD 
HAVE TO BE DEVISE D TO KEEP THE REMNANT BLOCK NEAR THE AXIS 
RA THER THAN HAVE IT DR IFT AWAY. 

GSC 66-176 WHO LE ROCK, K-AR AGE 785 + OR - 80 M.Y. 

K=l.28 PERCENT, AR40/K40=0.0569• RADIOGENIC AR=94 
PERCEN T. 

CONCENTRATE- CRUSHED WHOLE ROCK. 

FROM GABBRO 
**BALD MOUN TAIN** SEA -MOUNT, MI D-ATLANTIC RIDGE, 
45-13 N, 28-51 W. SA MPLE BlO-MAR-19-66-14• 
COLLECTED AND INTERPRETED BY F. ALIMENTO. 

THE ROCK IS A CO ARSE-GRAINED GABBRO CONTAINING CLINO- AND 
OR TH O-PYROXENE, PLAGIOCLASE, BIOTITE, LAMPROBOLITE, ASSESSORY 
APA TITE AND IRON ORES, AND SECONDARY SERPENTINE AND MAGNETITE. 
IT WAS COLLECTED FROM **BALD MOUNTAIN**• A SEAMOUNT IN THE 
**CREST** REGION OF THE MID-ATLANTIC RIDGE AT 45 DEGREES N. 

THE SAMPLE WAS ONE OF THE MORE BASIC ROCKS AMONGST AN 
ASSORTMENT OF ACID/BASIC ROCKS RECOVERED FR OM THE SEAMOUN T. IT 
WAS SUSPECTED THAT MUCH OF THE MA TERIAL WAS ICE-R AFTED. THE 
MORE BASIC MA TERI AL , HOWEVER, MAY HAVE BEE N REPRESENTATIVE OF 
THE SEAMOUNT BEDR OCK. A NUM~ER OF BASIC ROCKS WERE THE RE FORE 
SUB~!TTED FOR AGE DETERMINATION. 

A K-AR AGE OF 785 + OR - 80 M.Y. INDICATES THAT THE GABRRO 
WAS PROBABLY ICE-RAFTED ALONG WITH THE ACID ROCKS. HAD THE 
GABBRO BEEN IN SITU, AN AGE OF 10 M.Y. OR LES S MIGHT HAVE BEEN 
EXPECTED. 








