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AGE DETERMINATIONS AND GEOLOGICAL STUDIES 
K-Ar Isotopic Ages, Report 14 

Abstract 

Two hundred and thirty potassium-argon age determinations carried out on Canadian rocks and 
minerals are reported. Each age determination is accompanied by a description of the rock and 
mineral concentrate used; brief interpretative comments regarding the geological significance of 
each age are also provided. The experimental procedures employed are described in brief outline and 
the constants used in the calculation of ages are listed. Two geological time-scales are reproduced in 
tabular form for ready reference and an index of all published Geological Survey of Canada K-Ar age 
determinations by primary NTS quadrangle has been prepared. 

Resume 

Les auteurs pre sen tent 230 datations au potassium-argon eff ectuees sur des roches et des 
mineraux d'origine canadienne. Chaque datation est accompagnee d'une description de la roche ou du 
concentrr mineral utilise ainsi que d'une breve interpretation touchant !'aspect geologique. Les 
methodes experimentales qui ont servi aux datations sont aussi resumees et !'auteur joint une liste des 
constantes utilisees dans les calculs. Deux echelles des temps geologiques sont reproduites sous 
for me de tableau ce qui facilite les references et l'on a prepare, par quadrilatere du SRC N, un index 
de toutes les datations au potassium-argon publiees par la Commission geologique du Canada. 

INTRODUCTION 

This is the fourteenth report of potassium-argon age 
measurements completed in the Geochronological 
Laboratories of the Geological Survey of Canada. Two 
hundred and thirty determinations are reported, bringing the 
total number of published ages to 2463. 

Since the reports in the series have not followed the 
same numerical sequence, the list following will serve to 
identify the complete series:-

GSC 60-17, Report No. l - determinations 
59-1 to 59-98 

GSC 61-17, Report No. 2 - determinations 
60-1 to 60-152 

GSC 62-17, Report No. 3 - determinations 
61-1 to 61-204 

GSC 63-17, Report No. 4 - determinations 
62-1 to 62-190 

GSC 64-17, Report No. 5 - determinations 
63-1 to 63-184 

GSC 65-17, Report No. 6 - determinations 
64-1 to 64-165 

GSC 66-17, Report No. 7 - determinations 
65-1 to 65-153 

GSC 67-2A, Report No. 8 - determinations 
66-1 to 66-176 

GSC 69-2A, Report No. 9 - determinations 
67-1 to 67-146 

GSC 71-2, Report No. 10 - determinations 
70-1 to 70-156 

GSC 73-2, Report No. 11 - determinations 
72-1 to 72-163 

GSC 74-2, Report No. 12 - determinations 
73-1 to 73-198 

GSC 77-2, Report No. 13 - determinations 
76-1 to 76-248 

GSC 79-2, Report No. 14 - determinations 
78-1 to 78-230 

Determinations reported include '34 mineral pairs 
(25 biotite-hornblende and 9 biotite-muscovite), ranging in 
indicated age from 45.6 to 2654 Ma. The data obtained in 
various regions of Canada are presented in the accompanying 
figure and statistical information is summarized in 
the tables. 

Twenty-one mineral pairs (6296) have ages that agree 
with the assigned 2a error limits, whereas the remaining pairs 
have differences ranging as high as 93 per cent. The majority 
(7696) however have differences of less than l 5 per cent. As 
indicated in K-Ar Report 13, when results for 58 mineral 
pairs were discussed, pairs with very large differences were 
excluded from the calculations because the minerals in those 
rocks did not crystallize at the same time or because one or 
another of the minerals in question suffered a net Joss or gain 
of radiogenic argon at some period of its development. 

Results for the 26 pairs having differences of Jess than 
15 per cent have been plotted in Figure 1 and ratios of age 
differences have been calculated (Tables l and 2). 
Consideration of the weighted averages indicates some 
divergence from trends noted for the larger group ronsidered 
in K-Ar Report 13. Although hornblende ages for the total 
group indicate a higher age than for the biotites, the 
weighted average (l.01) is markedly lower than that 
previously determined (l.05). This variance is attributable to 
the change in trend of the new results from British Columbia 
which have yielded generally higher biotite ages. This trend 
however is not apparent in samples from other regions of the 
country. A somewhat similar change is apparent in the 
biotite-muscovite comparison. The new pairs indicate higher 
biotite than muscovite ages in contrast to the generally 
accepted premise that muscovite retains radiogenic argon 
better than associated bioti te. 

The sampling is limited and while trends noted in K-Ar 
Report 13 are not as apparent, it is too early to draw 
conclusions from the data since in this new grouping several 
samples related to dyke intrusion and subsequent regional 
metamorphism were included. The rocks in question 
undoubtedly experienced multiple thermal events and 
consequent unpredictable effects on the radiogenic argon 
concentration. As additional analyses become available 
further comparisons will be made. 
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Figure 1. Comparison of ages determined for biotite-hornblende 
and biotite -muscovite mineral pairs. 



Table 1 

Comparison of biotite-hornblende age deter minations 

No. of No. of ages Frequency of Average age ratio No. of sample Range of 
Region mineral wi thin 2o highest age for pairs with age pairs a veraged biot it e 

pairs limits H B differences < 15% ages (Ma) 

British Columbia 15 8 IO 5 0 .98 IO 45 .6 to 156 

Northwest Territories 5 3 5 I. 05 4 1626 to 2300 

Manitoba, Quebec 4 3 4 !. 05 3 868 to 2466 

Newfoundland I. 02 398 

Total 25 I 5 20 18 

\Veighted average I .O J 

Table 2 

Comparison of biotite-muscovite age deter minat ions 

No. of No. of ages Frequency of Average age ratio No. of sample Range of 
Region mineral within 2o highest age for pairs with age pairs averaged biot ite 

pairs limits M B differences < 15% ages (.Via) 

British Columbia 5 2 5 0 . 93 4 47.8 to 103 

Northwest Territories 2 2 !. 02 2 161 0 t o 1209 

Manitoba 0 . 93 2 108 

Labrador 0 .97 1593 

Total 9 6 8 8 

Weighted average 0.96 

Geological Time-Scales 

The Phanerozoic time-scales of the Geological Society 
of London (1964) and Holmes (1959) are summarized in 
tabular form in Figure 2. For appropriate stage and series 
names the reader is referred to the Geological Society of 
London publications 'The Phanerozoic Time-Scale' p. 260- 262 
and 'The Phanerozoic Time-Scale - A Supplement' page 7. A 
more c urrent philosophical analysis of the concept of the 
geological time scale and a detailed discussion of some of its 
parts may be found in Cohee et al. ( 1978). 

A revised time-scale, after Stockwell (1973), is given in 
Figure 3 for the Precambrian of the Canad ian Shield. 

Experimental Procedures 

The concentration of potassium in mica samples was 
routinely determined using X-ray fluorescence methods 
(Lachance, in Wanless et al., 1965, p. 4-7), and the reliability 
of this technique has been demonstrated (Wanless et al., 
1966, Table I, p. 2). For amphibole concentrates and whole
rock samples the potassium content was determined using 
isotope dilution techniques and solid-source, triple-filament 
mass spectrometry (Wanless et al., 1968, p. 1-6). 

Radio-frequency induction heating was employed to 
fuse the samples in vacuo. A precisely determined quantity 
of enriched argon-38 was added to the liberated gas which 

was then purified by passage through cold-traps, hot copper 
oxide, and over a titanium sponge getter. Isotopic a nal yses 
were carried out in mod if ied A.E. I. :VIS- 10 mass 
spectrometers operated in the stat ic mode. 

The various far.tors to be c onsidered in a ss igning 
experimental e rror limits to individual age deter minat ions· 
have been discussed in detail in Report 5 (Wanless et al., 
1965, p. 1- 4) . All reported errors are at t he 95 per cent 
confidence level. 

Constants Employed in Age Calculations 

The constants employed to calculate t he ages a re those 
adopted by t he JUGS Subcommission on Geochronology at the 
25th ICC in Sydney, Austral ia (Steiger and Jager, 1977). 
They a re as follows : 

Potassium 

>-( 4 ° K
8

_) = 4.962 x 10- 1 0 / a- 1 

>-( 4 °K) + >- '( 4 °K ) - 0.581 x10- 10 /a- 1 

e e 
4 °K :- 0.0 1167 atom% 

Argon 

a to mic ra t io 40 Ar / 3 6 Ar a tmospheric = 295.5 
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Errata 

GSC Paper 64-17 
Determinat ion GSC 63-1 4 : 

NTS should read 116 N. 

GSC Paper 65-17 
Determinat ion GSC 64-158: 

NTS should read 12 I. 

GSC Paper 77 -2 
p. 55, Delete 64- 158 from 12 A 

Enter 64-1 58 under 12 I. 

p. 60, De lete 63-14 from 107 N 
Enter l 16 N with age determ ination 63- 14. 
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ISOTOPIC AGES, REPORT 14 

British Columbia 
(GSC 78- 1 to GSC 78-99) 

GSC 78-1 

( 103 I) 

Biotite, K-Ar age 44.8 ± 2.4 Ma 

K ~ 7.19%, 40 Ar / 4 °K = 0.00264, radiogenic 
Ar = 71.4%. 
Concentrate: Clean, unaltered, light brownish 
orange biotite with no visib le contamination. 

From gneiss (pyroxene-bear ing phase) 
On Prince Rupert -Terrace road, about 1.6 km 
east of Kwinitsa, British Columbia, 54°19'N, 
129°1 8'W. Map unit lb, GSC Map 12-1966. 
Sample WN-20A-74, collected by R.K. Wanless 
and W.W. Hutchison. 

See GSC 78-2 for description. 

GSC 78-2 

( 103 I) 

Biotite, K-Ar age 45.4 ± 2.4 Ma 

K = 7 .49%, 4 0 Arr ° K '"' 0.00267, radiogenic 
Ar = 74.996. 
Concentrate: Clean, unaltered, light brownish 
orange biotite with no visible contamination. 

From gneiss (garnet-bearing phase) 
On Pr ince Rupert-Terrace road, a bout 1.6 km 
east of Kwinitsa, British Columbia, 54° l 9'N, 
129°18'\V. Map unit lb, GSC Map 12-1966. 
Sample WN-20B-74, co llec ted by R.K. Wanless 
and W.W. Hutchison. 

These two determinations were made on biotite fro m a 
pyroxene-bearing phase (GSC 78-1) and a garnet-bearing 
phase (GSC 78-2) of the Kwinitsa Gneiss. For further 
discussion see Hutchison, W.W., Geology of Prince Ruper t 
Skeena, GSC Memoir 394 (in press). 

GSC 78-3 

( 103 I) 

Biotite, K-Ar age 46.4 ± 2.5 Ma 

K = 7.75%, 40 Ar/4°K = 0.00273 , radiogenic 
Ar= 76. 1%. 
Concentrate: Clean, unaltered, light greenish
brown biotite with no visible contaminat ion. 

From gneiss 
0.8 km west of bridge over Exchamsiks River 
on Prince Rupert -Te rrace highway, British 
Columbia, 54° 19.5'N, 129°17.5'W. Map unit 1, 
GSC Map 12-1966. Sample WN-21-74, col
lected by R.K. Wanless and W.W. Hutchison . 

See GSC 78-4 for description. 

GSC 78-4 

( 103 I) 

Hornblende, K-Ar age 45.9 ± 3.0 Ma 

K = 1.06%, 40 Ar/4 °K = 0.00270, radiogenic 
Ar = 63 .4%. 
Concentrate: Clean, una ltered , pleochroic, 
brown to green hornblende with no visible 
contamination. 

From gneiss 
Details as for GSC 78-3. 

This hornble nde-biotite pair (GSC 78-3, 4) was obtained 
from gne iss of map un it 1, GSC Map 12- 1966. For fu rther 
discussion see Hutchison, W.W., Geology of Prince Rupert
Skeena, GSC Memoir 394 (in press). 

GSC 78-5 

( 103 I) 

Biot ite, K-Ar age 46.6 ± 3. 1 Ma 

K = 7.78%, 4 0 Ar / 4 ° K = 0.00274, radiogen ic 
Ar ~ 7.78%. 
Concentrate : C lean, unaltered, dark greenish 
brown biotite with no visible contamination. 

From quartz d iori te 
2.4 km east of Shames Rive r, on Prince 
Rupert-Terrace highway, British Columbia, 
54°20 'N, 129° 15'45"\V. Map uni t 1, 
GSC Map 12-1966. Sample WN-23-74, col
lected by R.K. Wanless and W.W. Hutch ison. 

The sample is from an "older" green ish grey quartz 
diorite . See Hutchison, W.V.,' ., Geology of Prince Rupert-
Skeena, GSC ivlemoir 394 (in press). 

GSC 78-6 

( 103 1) 

Biotite, K- Ar age 46.6 ± 2.5 Ma 

K = 7.79%, 40 Ar / 4 °K ., 0.00274, radiogen ic 
Ar = 78 .7%. 
Concentrate: C lean, unaltered, light greenish 
brown biotite with no visible contam inat ion. 

From leucogne iss 
Top of Mt. Ponde r (a little to west of 
summit), Brit ish Columbia, 54°42. 5'N, 
129°35'W. Map unit 1, GSC Map 12-1 966. 
Sample WN-24-74, collected by R.K . Wanless 
and W.W. Hutchison. 

See GSC 78-9 for descript ion. 

GSC 78-7 

( l 03 I) 

Hornblende , K-Ar age 46.9 ± 3.1 Ma 

K = 0. 990%, 4 0 Ar / 4 ° K = 0.00276, rad iogenic 
Ar ., 73 .2%. 
Concentrate: C lean, unaltered, pleochroic, 
brown to bluish green hornb lende with no 
vis ible contamination. 

From leucogneiss 
Details as for GSC 78-6. 

See GSC 78-9 for description. 

GSC 78-8 

( 103 I) 

Biotite, K-Ar age 45.6 ± 2.4 Ma 

K = 7 .11 %, 4 0 Ar / 4 ° K = 0.00268, radiogenic 
Ar = 73.6%. 
Concentrate: Light brown biot ite with 
a pproximately 4% chlorite alteration. 

From leuc ogneiss 
South saddle of Red Cap Mountain, British 
Columbia, 54°42'N, 129°40'W. Map unit 1, 
GSC Map 12-1966. Sample WN-25- 74, col
lected by R.K. Wanless and W.W. Hutchison. 

See GSC 78-9 for description. 
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GSC 78-9 

( l 03 I) 

Biotite, K-Ar age 44.5 ± 2.4 Ma 

K = 7.13%, 40 Ar/ 4 °K - 0.00262, radiogenic 
Ar ~ 76 .2%. 
Concentrate: Light brown biotite with approxi
mately 4% chlorite as free contamination and 
as altered mica. 

From leucogneiss 
At 4960 ft., north of headwaters of Carn 
Creek, British Columbia, 54°38't\, 129°37.5'W. 
Sample WN-26-74, colJected by R.K. \V anless 
and W.W. Hutchison. 

These four samples ( GSC 78-6, 7, 8, 9) are from 
leucog ne iss of map unit l, although not of the most typiral 
material. For further disrussion see Hutrhison, W.W., 
Geology of Prinre Rupert-Skeena, GSC Memoir 394 (in press). 

GSC 78-10 

( 103 I) 

Whole-rock, K-Ar age 42.2 ± 5.6 Ma 

K = 2.10%, 4 0 Ar/ 4 ° K = 0.00248, radiogenic 
Ar ~ 8 l.5%. 
Concentrate: Crushed whole-rock. 

From basalt 
0.8 km east of Exchamiks River, on south 
side of Prince Rupert-Terrace highway, 
British Columbia, 54°20'N, 129° l 7'W. See 
GSC Map 12- 1966. Sample WN-22-74 rol
lected by R.K. Wanless and W.W. Hutchison . 

The sample was collected from the chilled margin of a 
vertical basaltic dyke cutting the gneiss represented by 
samples GSC 78-3 and 4. 

For further discussion see Hutchi son, \V. W ., Geology of 
Prince Rupert-Skeena, GSC Memoir 394 (in press). 

GSC 78-11 

(93 M) 

Biotite, K-Ar age 145 ± 5 Ma 

K = 5.7 3%, 4 0 Ar /4 ° K = 0.00876, radiogenic 
Ar= 94.0%. 
Concentrate: Impure, brownish orange biotite 
with approximately 15-20% rhlorite 
alteration. 

From gabbro 
On ridge c re st 5 km east-southeast of 
Iktla ki Peak, Hazelton map area, 
Piritish Columbia, 55°51.4'N, 126°05.5'\V. 
Map unit C-4, GSC Open File 215. 
Sample 7 5\VV-79-1, collected and interpreted 
by G.J. Woodsworth. 

The sample is a medium grained massive gabbro 
composed of about 73% plagioc lase, !6% clinopyroxene, 
4% opaques, 4% biotite, I% chlorite, I% muscovite, 
I% apatite. Biotite is slightly chloritized. 

The sample is from a body of diorite and gabbro that 
cuts and is faulted against late Sinemurian (lower Jurassic) 
subaerial volcanics. A late Cretaceous to early Tertiary age 
was originally suggested for this body (GSC Open File 215); 
this date suggests a Late Jurassic age for the intrusion. 

GSC 78-12 

8 

Biotite, K-Ar age 121 ± 4 Ma 

K = 7.08%, 4 0 Ar/4°K = 0.00726, radiogenic 
Ar "90.7%. 
Concentrate: Very light brown biotite with 
approximately 7% ch lorite alteration. 

(94 D) 
From quartz diorite 
At elevation 5400 ft (1646 m), 1.5 km south of 
survey station 6798, west end of Ingenika 
Range, ,\ikConnell Creek map area, British 
Columbia, 56°40'N, 126°18'\V. Map unit E of 
Richards ( 1976) and Woodsworth ( l 976), 
GSC Paper 76- I A. Sample 75\VV-253-1, 
co llec ted a nd interpreted by G.J. Woodsworth. 

See GSC 78-13 for description and interpretation. 

GSC 78-13 

(94 D) 

Hornblende, K-Ar age 142 ± 12 Ma 

K ~ 0.399%, 4 0 Ar / 4 ° K ~ 0.00859, radiogenic 
Ar= 61.7%. 
Concentrate: Fresh, pleochroic, yellowish 
brown to green hornblende with no visible 
contamination. 

From quartz diorite 
Details as for GSC 78-12. 

The sample is a medium grained, slightly porphyritic 
and faintly foliated quartz diorite with approximately 
74% plagioclase, 13 % quartz, 696 K-feldspar, 4% biotite, 
1 % hornblende , I% chlorite a nd minor opaques, sphene, 
apatite and epidote. Biotite is partly chloritized. 

The sam ple is from a quartz diorite body tha t intrudes 
Upper Triassic strata a nd is c ut by the lngenika Fault. The 
hornblende and biotite dates are highly discordant and a 
meaningful interpretation of the dates is not possible at this 
time. 

GSC 78-14 

(94 D) 

Biotite, K-Ar age 156 ± 5 Ma 

K = 7.60%, 40 Ar/4°K - 0.00947, radiogeni c 
Ar ~ 92.8%. 
Concentrate: Relatively clean, very light 
brown biotite with approximately 1 % chlorite 
alteration. 

From diorite 
In small cirque at elevation 6000 ft (1830 m), 
3 km west-northwes t of summit of Fleet 
Peak, McConneiJ Creek map area, 
British Columbia, 56°47'N, 126°1 8'W. Map 
unit D of Richards ( 1976) and Woods worth 
(1976) in GSC Paper 76-lA, p. 43-50. 
Sample 75WV-270-l collected and interpreted 
by G.J. Woodsworth. 

See GSC 78-15 for description and GSC 78-16 for 
interpretation. 

GSC 78-15 

(94 D) 

Hornblende, K-Ar age 144 ± 8 Ma 

K = 0.64396, 40 Ar/4°K = 0.00873, radiogenic 
Ar= 60.0%. 
Concentrate: Clean, unaltered, pleochroic, 
yellowish brown to green hornblende with no 
visible contamination. 

From diorite 
Details as for GSC 78-14. 

The sample is a medium grained, equigranular diorite, 
moderately foliated, ro mposed of about 77% plagioclase, 
14% biotite, 5% hornblende, 3% clinopyroxene and minor 
opaques, epidote, sericite, sphene and apatite. Clinopyroxene 
is rimmed and replaced by green hornblende. 

See GSC 78- 16 for interpretation. 



GSC 78-16 

(94 D) 

Hornblende, K-Ar age 169 ± 7 Ma 

K - 0.97%, 40 Ar/4°K,.. 0.01028, radiogenic 
Ar = 85.9%. 
Conrentrate: C lean, unaltered, pleochroic, 
brownish ye llow to green hornblende with no 
visible contaminat ion . 

From quartz monzodiorite 
At elevation 5900 ft (1799 m), 3 km west of 
survey point 6820 (Jensen Peak) and 
5.5 km east-northeast of south end of 
Frederickson Lake, McConnell Creek map 
area, British Columbia, 56° 56.5'N, 126°26'W. 
Map unit E of Richards (1976) and 
Woodsworth ( 1976) in GSC Paper 76-1 A, 
p. 43-50. Sample 75\VV-249-1, rollected and 
interpreted by G.J . Woodsworth. 

The sample is a medium grai ned, equigranular, massive, 
quartz monzodiorite composed of about 78% plagioclase, 
11 96 microcline, 5% quartz , 3% hornblende, 1 % biotite, 
I % e pidote and minor sphene, opaques, apatite. Hornblende 
is partly replaced by biotite and epidote. 

Samples GSC 78-14 and GSC 78-15 are from the Fleet 
Peak pluton, a long, narrow dioritic to monzodioritic body. 
Most of the pluton is heavil y chloritized and epidoti zed; the 
sam ple is from one of the few fresh areas in the pluton. 
GSC 78-16 is from the Jensen Peak pluton, a slightly 
miarolitic quartz monzodiorite body in fault contact with the 
Fleet Peak pluton. The Jensen Peak pluton is fresh and 
unfoliated ; the 169 :': 7 Ma date may approximate the age of 
emplacement of the body. 

The foliated and highly a ltered Fleet Peak pluton is 
si milar in many ways to the Lowe r Jurass ic Thane pluton in 
the Hogem Batholith , some 50 km to the southeast. Th t:
discordant age (156 ± 5 \Ila on biotite and 144 ± 8 Ma on 
hornblende) may not indicate t he time of emplacement of the 
Fleet Peak pluton: hornblende occurs as an alteration 
produrt of clinopyroxene, and biotite is slightly chloritized. 
The age of the pluton remains uncertain. 

GSC 78-17 

(93 0) 

Whole-rock, K-Ar age 121 ± 9 Ma 

K = 2.76%, 40 Ar/ 4 °K - 0.00729, radiogenic 
Ar ~ 93.2%. 
Concentrate: Crushed whole-rock. 

From siliceous semischist. 
Northwest side of Hart High way, 5.4 km 
southwest of Caswell Creek, Pine Pass map 
area, British Columbia, 55°09.1 'N , 122°48. 3'\V. 
Map unit 4, GSC Map 11-1961 (Muller, 1961). 
Sample GA-75-1, collected by H. Gabrielse 
and interpreted by C.J. Dodds. 

The rock is a fresh, silvery-buff-grey quartz-muscovite 
semischist. A prograde metamorphic assemblage quartz
muscovite-chlorite is present; muscovite and chlorite are 
fairly fresh. Accessories include zoned tourmaline, apatite, 
and opaques. An excellent schistos ity is displayed (imparted 
by muscovite and rhlorite) which is deformed by two 
c lea vages with associated fine crenulations. No new minera l 
growth has resulted from this latter deformation. 

The specimen was coll ected from a road cut expos ing a 
s teepl y southwest dipping sequence of interbedded seric iti c 
a nd more resistant quartzitic grit which form part of the 
Upper Proterozoic rvlisinchinka Group. 

See GSC 78-19 for interpretation. 

GSC 78-18 

(93 0) 

Whole-rock, K-Ar age 118 ± 7 Ma 

K = 3.47%, 4 0 Ar/4 ° K = 0.00706, radiogenir 
Ar - 97.8%. 
Concentrate: Crushed whole-rock. 

From sch is t 
Northwest side of Hart Highway , 3.2 km 
southwest of Caswell Creek, Pine Pass map 
area, British Columbia, 55° l0.3'N , 122°47.5'\V . 
Map unit 4, GSC Map 11-1961 (Muller, 1961). 
Sample GA-75-2, collected by H. Gabrielse 
and interpreted by C.J. Dodds. 

The rock is a fine grained, fresh, glossy, dark green
grey quartz-muscovite-chlorite-chloritoid schist. A prograde 
metamorphic assemblage quartz-muscovite-chlorite is 
present and is associated with th e sch istosity. An apparent 
overprinting of chlorite and chloritoid has occurred. A latt:
pervasive cleavage together with two rather indistinct 
c renulations deform the schist osity. The micas are fairly 
fresh and are deformed only within c leavage planes. Sparse 
(1 96) poikiloblastic ch loritoid is present a nd is associated with 
a c oarser generation of somewhat randomly oriented chlorite. 
Th E' latter postdate the schistosity a nd apparently also the 
cleavage. Accessories inc lude tourmaline, abundant opaques, 
and apatite. 

The rock was obtained from a road cut exposing highly 
"c leaved" silvery grey weathering sericitic schist of the 
Upper Proterozoic Misinchinka Group. 

See GSC 78-19 for interpretation. 

GSC 78-19 

(93 0) 

Whole-rock, K-Ar age 119 ± 7 Ma 

K = 3.3 3%, 4 0 Ar / 4 ° K - 0.00715, radiogenic 
Ar~98.l %. 

Concentrate: Crushed whole-rock. 

From sch ist 
Road cut on northwest side of Hart High way 
at Caswell Creek, Pine Pass map area, British 
Columbia, 55° l l.4'N, 122°45.2'\V. Map unit 4, 
GSC Map 11 - 1961 (Muller, 1961). 
Sample GA-75-3, collected by H. Gabrielse 
and interpre ted by C.J. Dodds. 

An isorhron plot of the three samples (GSC 78-17, 
18, 19) indicates an age of l 16 Ma with no significant excess 
of radiogenic argon. 

The rock is a fine grained, frE'sh, sheeny, darkish green
grey quartz-muscovite-chlorite -chloritoid schist and displays 
a good schistosity which is deformed by a pervasive c leavage 
and t wo poorl y developed c renulations. The mineralogical , 
textural, and structural relationships wi thin this roc k are 
much the same as that of GSC 78-18. However, the 
metamorphic grade is, if anything, slightly higher. Chloritoid 
is more abundant (2-3%), slightly coarser grained, with little 
or no associated roa rser chlorite. The micas are on ly mildly 
deformed having minor shreding only in cleavage planes. The 
chloritoid similarly overprints the crenulated sch istosi ty and 
appears to postdate the c leavage. 

The specimens werC' obtained from a road cut exposing 
intensel y "cleaved" Misinchinka Group ser ic itic schists. 

The above three samples we re run for a dual purpose; 
(a) to rorroborate a pre vious K-Ar determination on a 
biotite-muscovite pair from a schist co llected c lose to the 
above localities (Muller, J.E., GSC Paper 63-17 , p. 43-44), 
which yie lded respertively ages of 14 3 and 136 Ma, (b) to 
ascertain if grade change within lithologica ll y si milar 
metamorphic rocks results in detectable changes in the l<-Ar 
values. The cause of the disparity in the case of (a) is not 
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cJear. The almost identicaJ ages obtained suggest that littJe 
change in whoJe-rock K-Ar ages occurs with metamorphic 
grade increase, however, perhaps there was insufficient 
difference in grade in this sampling t o show changes in the 
K-Ar values. 

At present these metamorphic: K-Ar ages are still 
a mong the oldest so far obtained from the Omineca
Crystalline and Metamorphic Belt. However, all other K-Ar 
ages from metamorphic rocks determined thus far from close 
proximity to the Rocky Mountain Trench ha ve given early 
Tertiary ages. The occurrenre of these older metamorphic 
ages wi thin a belt yielding early Tertiary metamorphic ages 
remains enigmatic. 

See further comments under GSC 78-35. 

GSC 78-20 

(94 E) 

Biotite, K-Ar age 41.6 ± 2.2 Ma 

K ,.. 7 .50%, 4 0 Ar /4 ° K ,.. 0.00225, radiogenic 
Ar = 78.2%. 
Concentrate: Brown biotite with approxi-
mately 2% rhlorite al t eration. 

From adamellite 
Cirque at the head of a northeast facing 
valley, about 3.4 km southeast of Warner 
Peak , Sifton Range, Toodoggone Ri ver map 
area, British Columbia, 57°38.9'N, 126°03.7'\V. 
Sample GAA-75-86, collected by 
R.G. Anderson and interpre ted by C.J. Dodds. 

The rock is a medium grained, equigranular , 
homogeneous, greyish buff biotite adamellite. It consists of 
quartz (26.5%), plagioclase (28.5%), mirrocl ine (41. 5%), 
biotite (2%), opaques (1 %) and accesso ry apatite and allanite. 
The felsic minerals are evenly distributed. Both feldspars are 
fre sh and generally subhedral. Microcline commonly contains 
stringy exsolved albite. Biotite ranges in size from 0.3 to 
0.5 mm and is greenish brown in coJour. Flakes are ragged, 
mildly bent and chloritized and inclusions (zircon) are few. 
Skeletal wedge-shaped opaque ore(s) and distinctly 
pleochroir, subhedral a llanite occur as accessories. 

The specimen was collected from the northern part of a 
granitic body outcropping in southeast Sifton Range a nd 
north west Cormier Range. Thi s stoc:k discordantl y intrudes 
structura ll y and metamorphirally comple x Proterozoi r(?) and 
Lower Cambrian(?) gneisses, amphibo lites, and quartz-rich 
srhists. 

The result agrees closely with a biotite age of 42 1'vla 
obtained from a lithologica ll y similar granitic body occurring 
in the Rocky Mountain Tre nch between Chowika and Police 
c reeks (GSC Paper 77-2, p. 21, GSC 76-85). These bodies are 
currently ronsidered to be right la terally offset segments of 
the same granitic intrusion. 

GSC 78-21 

(94 E) 

IO 

Hornblende, K-A r age 190 ± 8 Ma 

K ~ 0.851%, 40 Ar/ 4 °K ~ 0.01162, radiogenic: 
Ar= 83.6%. 
Concentrate: Clean, unaltered, pleorhroic, 
light brown to dark green hornblende with no 
visible contamination. 

From quartz diorite 
Approximately 2.3 km west-southwest of Mt. 
Cushing, on east side of small valley with 
elongate lake, Toodoggone River map area, 
British Columbia, 57°36.2'N, 126°53.l 'W . 
Sample G.\ -7 5-53, co llected by H. Gabrielse 
and interpreted by C.J. Dodds. 

This roc:k is a medium grained, foliated, homogeneous, 
darki sh green-grey biotite-hornblende quartz diorite. It is 
fre sh and composed of quartz (8%), pl agioc:lase (calcic 
andesine) (59%), orthoclast ( 1.596), biotite (8%), hornblende 
(18%), epidote (2%), opaques (196), ch lorite (1%) with 
accessory sphene. Plagioclase is sporadically saussuritized, 
orthoclase is fresh. Mafics occur in c lot ted aggrega tes. 
Biotite is dark brown, chloritized, and mildly deformed. 
Hornblende displays dark green (vague bluish tint) to yellow 
pleochroism, is subhedral to anhedral, var iab ly sized 
(up to 5 mm) and fresh. It contains minor inrlusions 
(quartz, opaques, and apatite). Epidote is plentiful , and 
ch lori te occurs only as an alteration product of biotite. 

The sample was collected from the Pitman Ba tholith , a 
large quartz diorite/diorite body outcropping throughout 
much of the north centraJ part of Toodoggone River and 
south central part of Kec:hika map areas. Recent mapping 
has refined and reduced the areal extent of the Pitman 
Batholith. PreviousJy published dates (Gabrielse, H., 
GSC 73-51, 73-52, in GSC Paper 74-2) referred to this 
batholith should not be listed under the Thudaka Batholith. 
(See also this publication, GSC 78-2 8). Thi s is the only age 
determination from the Pitman Batholith. 

See GSC 78-22 for interpretation. 

GSC 78-22 

(94 E) 

Hornblende, K-Ar age 222 ± 10 Ma 

K = 0.47%, 40 Ar/4°K = 0.01371, radiogenic 
Ar ~ 88.2%. 
Concentrate: C lea n, unaltered, pleochroic, 
brown to green hornblende with a slight trace 
of chlorite contamination. 

From porphyriti c granodiorite 
North-facing cirque waJJ some 19.2 km north
west of Mt. Alber t Dease, Toodoggone River 
map area, Briti sh Columbia, 57° 52. l 'N, 
127°48.9'\V. Sample GAD-75- 153-1, collected 
and interpreted by C.J. Dodds. 

The rock is a grey, medium grained, weakly foliated, 
porphyritic biotite-hornblende granodiorite. It consists of 
quartz (24%), plagioclase (oligoclase) (48%), orthoc lase ( 19%), 
hornblende (4%), biotite (! %), c hlorite (1%), opaques (1%), 
and accessory epidote, sphene and apatite. Phenocrysts are 
of orthoclase (4 %), which are subhedra l to anhedral, pink and 
up to l c m in size. The rock is typically hyp idiomorphi c 
granular in texture and displays mild ca tac lastic deformation. 
Hornblende (faintly bluish green) occurs as fairly slender 
euhedral to subhedral prisms up to 2 mm in size 
(generally 0.5-1 mm). Impurities are srarce and chloritic 
al t era tion minor. Biotite (greeni sh brown) is strongly 
chloritized, ragged, sparse and up to 0.5 mm in size. 

The specimen was collected from the central part of a 
porphyritic: granodiorite batholith which intrudes Upper 
Paleozoic(?) low grade metasedimentary and metavolcan ic 
rocks . This intrusion is lithologically similar to the Black 
Lake Batholith. 

This age, and that of GSC 78 -21 above, agree 
favourably with the previous K-Ar ages from Black Lake 
Batholith of 186 Ma (hornblende) and 189 and 200 Ma (biotite, 
hornblende pair), (Gabrielse, H., GSC 76-74, 75, and 76, in 
GSC Paper 77-2) . Collecti ve ly, these intrusions are 
cons idered to be spatially related t o volca nic rocks of the 
Takla and Hazelton groups . These latest Triassic, early 
Jurassic ages uphold this contention. 



GSC 78-23 

(94 E) 

Biotite, K- Ar age 167 ± 6 Ma 

K ~ 6.60%, 40 Ar/ 4 °K = 0.01018, radioge nic 
Ar= 95. 1%. 
Concentrate: Brown biotite with approxi-
mately 4% chlorite alteration . 

From adamellite 
West-facing cirque wall 6 .2 km north of .\!It. 
:\lbert Dease, Toodoggone River map area, 
British Columbia, 57°47.7'N , 127°36.8'W. 
Sample GAD-75-151A-l, collected and inter 
preted by C.J. Dodds. 

The rock is a fine- to medium-grained, pinkish-creamy
grey, equigranular, homogeneous hornblende -biotite 
adamellite . It is composed of quartz (30%), plagioclase 
(30%), orthocJase (34%), biotite (4%) and hornblende (2%) 
with accessory c hlor1te, apatite, and opaques. The rock is 
hypidiomorphic-granular in texture, and is undeformed and 
fresh . Biotitc (deep orange-brown) is subhedral to anhedral, 
ranges in size from 0.2 to 1 mm, is slightly ch loritized and 
contains few inclusions. Hornblende (bluish to yellowish 
green) occurs as slender subhedral prisms ranging in size from 
0.5 to 2 mm, is mildly ch loritized, and contains few 
inclusions. 

The sample was obtained from the western extremity of 
a small stock intruding Takla volcanic rocks. This body is 
crudely oval-shaped and about 25 km in areal extent. The 
northern contact is faulted against Tak la volcanic rocks. 
Elsewhere the contact zone appears more complex and is 
usually a gradational mix of fine grained equivalent s of t he 
"granite" and hornfe lsed Takla volcanics. Throughout, the 
stock is cut by northwest-southeast and northeast-southwest 
trend ing basaltic dyke swarms. The dykes are post granite 
intrusions and are relative ly una ltered. 

The body forms part of a northwest-southeast trending 
belt of composit ionally, texturally, and structu rally similar 
intrusives occurring within the central Toodoggone River map 
area . The stocks intrude both Tak la and "Toodoggone" 
volcan ic rocks, but the current belief is that they are 
spat ially related to the "Toodoggone" volcanic assemblage . 
This K-Ar age does not necessari ly refute this concept as the 
time limits of this volcanic series are not fully known . The 
upper parts of the series may well be mid-Jurassic or e ven 
younger . 

GSC 78-24 

(94 E) 

Hornblende, K-Ar age 182 ± 8 Ma 

K,., 0.787%, 40 Ar / 4 °K = 0.01 11 3, radiogenic 
Ar = 56.9%. 
Concentrate: C lean, unaltered, pJeochroic, 
brown to dark green hornblende with no visible 
contamination. 

From dac itic crystal tuff 
Hill top, JO km northwest of Drybrough Peak 
(6774), Toodoggone River map area, Brit ish 
Columbia, 57°16.5'N, 127°0l'W . Sample 
GAD- 76-82, co llected and interpre ted by 
C.J. Dodds. 

The rock is a fresh, purplish grey quartz-plagioclase
hornblende dacitic c r ystal tuff(?). It consists of 
phenocrysts (clasts?) of quartz (496), p lagioclase (33%), 
hornblende (7%) with 1-2% coarse opaques, set in a very fine 
grained matrix (55%). Phenocrysts of quartz are subhedral 

(occasiona lly c rudely bipyramida l and strongly embayed). 
Those of plagioclase are e uhedral to subhedral and partially 
or occasionally completel y altered to rarbonate and sericite. 
Hornblende (deep o live green) is euhedral to subhedral, fresh, 
contains few indusions and ranges in size up to 2 mm. The 
matrix is too fine graine d and a ltered for accurate optical 
determination of the mineralogy . 

This spec imen was collerted from a series of dark grey 
weathering quartz-plagioclase-hornb lende rhyodaci te/ dac ite 
porphyries form ing part of t he "Toodoggone" Volcan ic Group. 

This determination agrees well with prev ious K-Ar 
resu lts from this volranic ser ies wh ich gave hornblende ages 
of 179 and J 86 '.via (respectively Gabrielse, H. , GSC 76-77 in 
GSC Paper 77-2; and Carter, N.C., Geology Exploration and 
'.v1ines in Brit ish Columbia; B.C. Dep. Mines Pet . Resource, 
1971, p. 63 . 

GSC 78-25 

(94 E) 

Biotite, K-Ar age 37.8 ± 1.7 Ma 

K = 6.45%, 40 Ar/4° K = 0.00222, rad iogenic 
Ar~ 73.2%. 
Concentrate: Light brownish orange biotite 
wi th approximately 7% c:h lorite alterat ion. 

From lamprophyre (minette) 
Ridge crest, east flank of Sifton Range, 
3.2 km north-northeast of Fox Peak, 
Toodoggone Ri ver map area, British Co lumbia, 
57°47.9'N, 126°12.8'W. Sample GA-76-64, 
collected by H. Gabr ielse and interpre t ed by 
C.J . Dodds. 

The rock is a fresh, f ine grained, medium grey minette 
a nd is finely speck led with very abundant biotite (30%). 
Biot ite (dark orangish brown) is euhedral to subhedral, 
randomly or ient ed, only slight ly and sporadically c h lori tized 
and ranges in size from 0.1 to 0.5 mm. It is set in a fine 
grained matrix containing abundant slender interlocking laths 
of K-feldspar, wi th scattered pools of quartz, calcite and fine 
aggregates of ch lorite. Granular opaques, fine pr isms of 
apatite, and anhedraJ sphene are plentiful. Rut ile occurs 
sparsely as inclusions, where biotite is chloritized. 

The sample was collected fro m a fresh lamprophyre 
dyke (about l 0 m in width, ve rt ica l, strike 145°) whic h cuts 
complexly deformed amphibolitic rocks (age uncer tain). 
Dykes of this type (predominantly m inettes) occur rom monly 
in an approximately northwest -southeast trending be lt lying 
just west of the Rocky Mounta in Trench within southeastern 
Kechika (94 L), northeastern Toodoggone River (94 E), and 
western and southwestern Ware (94 F) map areas. Maximum 
distribution of t hese dykes, however, coincides with Spine! 
Fault Zone which is located a long t he east side of a broad 
linear va!Jey occupied by Stelkuz Creek to t he southeast, 
F inlay R iver (Long and Cascade Canyon section), and Spine! 
Creek. This dyke zone can be fart her traced northwestward 
through Spine! Lake and still farther through t he Kechika 
Ranges just east of Johiah Lake. 

This determination is consistent with ear lier re ported 
biotite ages of 49 and 37 Ma, and with a whole-rock age of 
41.6 Ma from similar dykes (Gabr ie lse, H., GSC 73- 55 and 56, 
in GSC Paper 74-2; and GSC 76-84, in GSC Paper 77-2). The 
intrusion of these dykes has been re ported to roincide with a 
major period of b lock faulting in the Omineca Crystalline and 
Metamorphic Belt, but more spec ifically probably reflects 
the timing of much of the latest movement on the Spine! and 
Rocky Mountain Tre nc h fault zones. 

11 



GSC 78-26 

(94 E) 

Biotite, K-Ar age 88.5 ± 3.3 Ma 

K "' 7 .68%, 4 0 Ar /4 ° K = 0.00530, radiogenir 
Ar= 90.1 %. 
Concentrate: Brownish orange biotite with 
approximatel/396 chlorite alteration. 

From granodiorite 
North-faring cirque wall some 7 .2 km west
southwcst of Oboe Lake, northern Thudaka 
Range, Toodoggone River map area, British 
Columbia, 57° 55.4'N, 126°48.8'\V. 
Sample GAD-7 5-l 33B-l, collected and inter
preted by C.J. Dodds. 

The rock is a coarse grained, fairly homogeneous, light 
creamy grey, foliated porphyritic biotite muscovite 
granodiorite. It consists of quartz (26%), plagioclase 
(oligoclase-43%), microcline (20%), biotite (5%), muscovite 
(6%) and accessory zircon, opaques, and apatite. Foliation 
appears to be largely the result of late or post c rysta lline 
cataclastic deformation. Felsic; minerals are strained and 
fractured. Micas are ragged and somewhat bent. Muscovite 
commonly forms in seams, but also within cleavage traces of 
feldspars and in clotted aggregates. In part it is secondary 
and probably associated with the brittle deformation. Biotite 
(orange-brown) occurs in clotted aggregates. It is mildly 
chloritized, contains few inclusions (zircon) and ranges in size 
from 0.2 to 2 mm. 

The sample is from the north central part of Thudaka 
Batholith. See GSC 78-28 for interpretation. 

GSC 78-27 

(94 L) 

Biotite, K-Ar age 102 ± 10 Ma 

K = 7.79%, 40 Ar/ 4 °K = 0.00609, radiogenic 
Ar= 92.2%. 
Concentrate: Clean, unaltered, light brown 
biotite with no chlorite contamination. 

From granodiorite 
Canyon of unnamed creek flowing from 
Lamarque Pass, 0.5 km from confluence with 
Jackstone Creek, Kechika map area, British 
Columbia, 58°13.8'N, 127°22.2'\V. Map 
unit 12a, GSC Map 42-1962. Sample 
GA-76-79, collected by H. Gabrielse and 
interpreted by C.J. Dodds. 

The rock is a fine- to medium-grained, fairly 
homogeneous, well foliated, rusty buffish grey, porphyritic, 
biotite granodiorite. It is composed of quartz (31 %), 
plagioclase (43 %), K-feldspar (10 %) , biotite (15%), with 
accessory chlorite, opaque ore(s), white mica, apatite and 
zircon. Phenocrysts are of orthoclase and are up to 2 cm in 
size. The foliation appears to be due to postc rystallization 
deformation. This has resu lted in alignment and sporadic 
bending and shreading of biotite, development of sinuous 
shears, peripheral granulation of felsic minerals, and minor 
recrystallization of quartz. Biotite is dark greenish brown in 
colour. It is only slightly chloritized and contains few 
inclusions. 

The sample is from the northernmost part of Thudaka 
Batholith within the Thudaka Fault zone. See GSC 78-28 for 
interpretation. 

GSC 78-28 
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Muscovite, K-Ar age 86.8 ± 9.6 Ma 

K = 8.17%, 40 Ar/ 4 °K = 0.00516, radiogenic 
Ar= 75.2%. 
Concentrate: Clean, unaltered muscovite with 
no visibre contamination. 

From adamellite 
(94 L) Ridge crest above 1980 m (6500 ft) south of 

Frog River, 7.1 km southwest of 7069 summit, 
Kechika map area, British Columbia , 
58°06.7'N, 127 °06 .6'\V. Map unit 12a, 
GSC Map 42-1962. Sample GAA-76-11 OA -2 , 
collected by R. Anderson and interpreted by 
C.J. Dodds. 

The rock is a fresh, light grey, medium grained, fairly 
homogeneous, unfoliated, porphyritic muscovite-biotite 
adamellite. It consists of quartz (29%), plagioclase (33%), 
microc line (26%), muscovite (5%), biotite (7%), with 
accessory c hlorite, apatite, opaque ore(s), and zircon. 
Phenocrysts of microcline (1-2%) up to l.5 cm in size are 
present. The rock is weakly deformed and unfoliated. The 
texture is typically hypidiomorphir-granular. Feldspars are 
relatively unaltered. Micas are somewhat clotted. 
.vluscovite is fresh, up to 2 mm in size, somewhat deformed, 
wi th minor indusions of opaque ore(s). Biotite 
(orange-brown) is sporadically chloritized, weak ly deformed, 
with minor inclusions of fine zircon and opaque ore(s). 

The sample was collected from an unfoliated part of 
Thudaka Batholith, close to the northern extremity of the 
body. 

The Thudaka Batholith is generally a well foliated, 
porphyritic, two mica intrusion ranging in composition from 
quartz monzonite to granodiorite. It is currently considered 
to be a dextra ll y offset segment of the Cassiar Batholith, the 
movement having occurred along Thudaka Fault. The 
foliation (a prominent-structural element) is considered to be 
post intrusion and is progressively more marked close to the 
trace of the fault (western contact). Throughout the body, 
foliation appears to parallel the fault. All K-Ar ages for 
Thudaka Batholith are tabulated below. For compari son the 
K-Ar ages from Whudzi stock are also listed below. Thi s 
stock which lies just south of th e Thudaka Batholith, is 
compositionally and structuraJly similar to that body, and 
now is believed to be a dextrally offset part of that intrusion. 

Summary of K-Ar Ages 

Thudaka Batholith 

Rock type Sample No. Minera l Age (Ma) 

Foliated muscovite- GSC 73-51 biotite 86.8 3.3 
biotite granod iorite* GSC 73-52 muscovite 88.4 4.2 

Foliated biotite- GSC 78-26 biotite 88.5 3.3 
rnuscovi te granodiori te 

Foliated biotite GSC 78-27 biotite 102 ± JO 
gr a nod ior i te 

Unfoliated muscov ite- GSC 78 -28 muscovite 86.8 9.6 
bio t ite adame llite 

IVhudz i Stock 

Un foliated muscovite- GSC 76-80 biotite 94.2 3.5 
biot i te quartz GSC 76 -81 muscovite 99.7 3 . 7 
monzonite 

Foliated biotite- GSC 76-82 biotite 90.9 3.4 
muscovite quartz GSC 76-83 muscovite 99.5 ± 3.7 
monzonite 

*Previously listed as Pitman Batholith. 



Jn general the ages agree favourably, but within the 
groupings for each intrusion the consist ency is striking 
(except for GSC 78-27). Although geo logica l data suggest 
post-intrusive deformation, possibl y related t o strike-sl ip 
movement along Thudaka Fault and related splay(s), this is 
not reflected in age differences between fo liated (sheared) 
and unfoliated segments of ei t her intrusion . Enigmatically, 
the most highly deformed part of thC' Thudaka Batholith 
samp led yie lded the oldest age (viz. GSC 78-27). 

Collective ly these mid Cretaceous K-Ar ages are in 
accord with those prev iously determined from the Cassiar 
Batholith. 

GSC 78-29 

(94 E) 

Hornblende, K- Ar agt> 57.7 ± 3.7 Ma 

K = 0.570%, 40 Ar/4 °K = 0.00341, radiogenic
Ar = 41.9%. 
Concentrate : Clean, unal tered, pleochroir, 
light green to brown hornb le nde with no visib le 
contamination . 

From amphibolite 
Ridgetop on east flank of Sifton Range, 3.5 km 
east of Hedges Peak, Toodoggone River map 
area, Brit ish Columbia, 57°42.l'N, 126°05' \V . 
Sample GAA-76-98-4, co llected by 
R. Anderson and interpreted by C.J . Dodds. 

The rock is a fresh, fine- t o medium-gra ined, well 
fol iated, dark greenish grey amphibolite. It is composed of 
quartz (9%), plagioclase ( 14%), hornblende (7296), sphene 
(396), opaque ore(s) ( 1 %) and accessory apatite and biotite . 
Felsics a re fairly undeformed; plagioclase is only incipiently 
saussu ri t ized. Hornblende (olive green) is little a ltered or 
deformed, conta ins few inl!usions, and ranges in s ize up to 
2 mm. Opaque ores are disseminated; sphene commonly rims 
the ores. Biotite, dark brown in rolour and partia lly 
chloritized, occurs sparsely. 

The sample was collected from a sequence of 
amphibolite and quartzite. 

See GSC 78-32 for further discuss ion . 

GSC 78-30 Biot ite, K-Ar age 5 1.0 ± 1.8 Ma 

K = 7.53%, 40 Ar/ 4 °K = 0.00301, radiogenic 
Ar ~ 66.996. 
Concentrat e : Clean, unaltered, light brown 
biotite with no chlorite contamination. 

From pegmati te 
(94 E) R idge top on east flank of Sifton Range, 

3.5 km easterly of Hedges Peak, Toodoggone 
River map area, British Columb ia, 57°42.7'N, 
l 26 ° 05'\V. Samp le GAA-76-98-3, collected by 
R. Anderson and interpreted by C.J. Dodds. 

See GSC 78-3 1 for desc ription and GSC 78-32 for 
interpretation. 

GSC 78-3 1 '·l . K A 43.0 ± 2.3 M 
!v uscovJte, - r ages 43_2 ± 2•4 a 

I< 7 839t 4 0 A /4 OK 0.00253 d ' . ~ . o, r ,.. 
0 00254

, ra 10genic 
53.1% . 

Ar= 48 .1 96" 
Concentrate: C lean, clear, unaltered musro
vite with no visib le contamination. 

F rom pegmat itC' 
(94 E) neta ils as for GSC 78-30. 

The rock is a fresh, coarse grained, light creamy grey, 
bio t ite-muscovi te pegmatite. Coarse "books" of muscovite 
are present and occur up to I cm in s ize. Swirling schlieren
like concentrat ions of biotite "invade" the peg ma t it e and 
could represent partially ass im ilated metasedimentary 
material. Biotite (orange-brown) is fre-sh, little 
deformed or chloritized, and contains few inclusions 
(predo minantly zircon). Muscovite is fresh, fairly 
undeformed, and inc:lusion free. 

The sample was obtained from a 1-2 m sill , whic h was 
probably intruded in the late st ages of the major episode of 
regional metamorphism and associated deformation 
undergone by the host rocks. Host rocks are those sampled 
for GSC 78-29. 

See GSC 78-32 for fur ther d iscussion. 

GSC 78-32 

(94 E) 

Hornblende, K- Ar age 60.2 ± 3.4 Ma 

K '"' 0.55496, 4 0 Ar/ 4 ° K = 0.00356, radiogenic 
Ar = 56.496. 
Concentrate: C lean, unaltered, pleochroic, 
light green to light brown hornb lende with no 
visible contamination. 

From amphibol ite 
Ridge top on east flank of Sifton Range, 5 km 
due east of Fox Peak, Toodoggone River map 
are3, British Columbia, 57°46.4'N, 126°08.9'\V. 
Sample GAD- 76-68- 1, collected a nd inter
preted by C.J . Dodds. 

The rock is a coarse- to fine -grained, fresh, well 
foliated , dark grey green amphibolite. It is spotted with 
felsic-r irh aggregates (probab ly retrograde garnet 
porphyroblasts) and consists of quartz (5%), plagioclase 
(23%), hornblende (58%), epidote (9%), sphene (4%) and 
accessory apat ite and opaques. Hornblende (bluish green) is 
fairly fresh and undeformed, ranges up to 1 mm in s ize, and 
contains few inc lusions. Petrographic- evidenre hints of two 
phases of regional metamorphism affecting these roc ks, 
(1) amphibolite (•garnet), (2) upper greenschist . The latter 
gives rise to the now preserved assemb lage of quartz
p lag ior lase-ep idote-hornb lende. 

The above rocks ( GSC 78-29, 30, 31, and 32) were 
sampled from a narrow, complexly deformed and regionally 
metamorphosed belt composed of amphibolit e , marb le, 
quartzite, schist, a nd gneiss which is intruded by a granit ic 
stock (see GSC 78- 20). The belt, which locall y rearhes 
kyanite grade, obliquely t ransects the western edge of the 
Rocky Mountain Trench wi t h northeastern Toodoggone River 
(94 E) and central southwestern Ware (94 F) map a reas. It is 
confined by Rocky Mounta in Trench to the east and the 
Sifton Thrust and Spine! Fault Zone to t he west and 
southwest . Current belief is t ha t lithologica lly s imi lar rocks 
occurring in Deserter's Range (in Fort Grahame ma p a rea) 
represent de xtra ll y offset equivalents of these rocks. 

See GSC 78-35 for interpretat ion. 

GSC 78-33 Biotite, K-Ar age 49.2 ± 2.5 Ma 

K ,.. 6.87%, 4 0 Ar /4 ° K = 0.00290, radiogen ic 
Ar,.. 84 .3%. 
Concentrate: Cle a n, unaltered, light reddish 
brown biot ite with no chlorite contamination. 
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(94 C) 
From schist 
Northeast flanks of Butler Range ei'lst of 
Flood Creek, 4.7 km northwest of Mount Ross, 
Fort Grahame map area, British Columbia, 
56°4!.3'N, 124°54 . l'W. Sample GAD-76-66-1 
collected and interpreted by C.J. Dodds, 

'."; ee GSC 78-34 for description and GSC 78-35 for 
interpretation 

GSC 78-::.4-

(94 C) 

Muscovite, K-Ar age 4-4-. 1 ± 1.9 Ma 

K = 8.29%, 40 Ar/4°K = 0 .00259, radiogenic 
Ar" 60.8%. 
Concentrate: Clean, c lear, unaltered musco
vite with no visible: contamination. 

Fro m schist 
Deta ils as for GSC 78-33. 

The ro1k is a fairl y fresh, fine- to medium-grained , 
silver y buff ky anite -garnei-muscovi te-biot ite quartz-rich 
schist . It di splays a strong, finely crenulated schistosity , 
with prominent quartz rodding. The rock consists of quartz 
(48 %), plagio1lase (4 %), garnet (5 % ), muscovite (27%), biotite 
(14%). chlorite (< ! %), with accessory kyanite , opaques, 
apntite, tourm a line and zircon. The ro1k contains a prograde 
assemblage of quartz-kyanite-garnet-muscovite, biotite, but 
is somewha t cataclastically deformed (post metamorphism). 
Biotite (deep red-brown) is mildly chloritized and locally 
deformed; impurities are minor (zircon mainly) and size 
ranges up to 3 mm. Muscovite is interleafed with biotite and 
is fresh, only mildly deformed and occurs up to 3 mm in size. 

See CSC 78-35 for further discussion and 
interpretation. 

GSC 78-35 

(94 C) 

Muscovite, K-Ar age 4-6.9 ± 2.0 Ma 

K = 5.53% , 4 0 Ar /4 ° K = 0.00276 , radiogenic 
Ar = 55 .5% . 
Concentrate : Clean, clear, unaltered mus10-
vi te with no visible contamination. 

Frein gneiss 
i\Jortheast flank of Rutler Range, east of Flood 
Creek, 4.7 km northeast of Mount Ross, 
l'viesilinka River map area, British Columbia , 
56°41.3'N, 124°54.l'W. Sample GAD-76-66-2, 
co llected and interpreted by C.J. Dodds. 

The ro1k is a fresh, well-foliated, fine- to medium
grai.ned, buff-grey quartz-rich garnet-muscovi te-biotite 
gneiss . It is composed of quartz (61 %), plagioclase (17%), 
muscovite (7%), biotite (1 1 %), garnet (2%), opaques ( 1-2%), 
a nd ac:cessory chlorite, fibrolite , tourmaline, apa tite and 
zircon . A prograde assemblage quartz-plagioclase
muscovite -biotite-garnet-fibrolite is present, but the rock 
has undergone mild to moderate postmetamorphic cataclastic 
deformation . \iluscovite is intergrown with biotite. Both 
micas a re fre sh, little a lt ered and generally only mildly 
deformed. 

Samples CSC 78-33 , 34 and 35 were collected from 
sites only a few metres apart in the same sequenc:e of 
interlayered schists and gneisses . These ro1ks form part of 
the complexly deformed and regionally met amorphosed 
Butler Range anticlinorium . 
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These K-Ar ages from Sifton and Butler ranges are 
•.abulated as follows : 

Summarx: of K-Ar Dates 

Sifton Range 

Rock type Sam~le No. Mineral Age (Ma) 

Amphibolite GSC 78-32 hornblende 60.2 ± 3.4 

Amphiboli te GSC 78-29 hornblende 57 . 7 ± 3.7 

Pegmatite GSC 78-30 biotite 51. 0 ± I. 8 
GSC 78-3! muscovite 43 . 0 ± 2.3 

muscovite 43 . 2 ± 2.4 

Butler Range 

Schist GSC 78-33 biotite 49 . 2 ± 2.5 
GSC 78-34 musc:ovite 44. l ± I. 9 

Gneiss GSC 78- 35 muscovite 46 . 9 ± 2.0 

These newly determ ined K-Ar ages listed above agree 
very favourabl y wi t h previously reported results obtained 
from the Omineca Crystalline and Metamorphic Belt 
adjacent to the Rocky Mountain Trench, both from wi thin 
Butler, Deserter's, and Wolverine Ranges (Dodds, C.J., 
GSC Paper 77-2, p. 21 -22; Gabrie lse, H., GSC Papers 74- 2, 
p. 16-17, and 73-2, p. 24), and from further sout h 
(Muller, J.E., GSC Papers 71-2, p. 22-27; 63-17, p. 43 -44; 
62-17, p. 10-2!; and 61-17, p. 14). Collectively these 
determinations reveal a relatively narrow belt occurring 
adjacent to and within the Rocky Mountain Trench, in wh ich 
metamorphic, granitic (see GSC 78-20), and lamprophyre 
dyke (see GSC 78-25) rocks all yield early Tertiary K-Ar 
ages . This belt indudes Sifton and Cormier ranges 
(east of the trench, and west and southwest of Sifton and 
Spine! faults), Deserter's Range (immediately east of the 
Trench), Butler Range (east of .'vlesilinka River), and 
Wolverine Range (west of the Trench). Unexplainably, 
metamorphi1 rocks (greenschist facies) of the Misinchinka 
Group outcropping c lose to the Rocky Mountain Trench 
(see GSC 78-1 7 to 19 inclusive, and Muller, J.E., 
GSC Paper 63 - 17, p. 42-43), yie ld latest Jurassic to Lower 
Cretaceous ages. 

As concluded in earlier reports, the early Tertiary K-Ar 
ages probably reflect a period of major block faulting with 
local emplacement of high-level granitic intrusions and 
coeval(?) volcanism (with associated renewed heat flow, low 
grade metamorphism, and uplift). Whether the timing of 
dextral strike-slip movement of fault(s) in Rocky Mountain 
Trench and along Spine! Fault zone is a lso revealed by these 
ages, is uncer t ain. 

Contrasting sharply with the above, mid to Lower 
Cretaceous metamorphic K-Ar ages have been obtained from 
somewhat similar complex ly deformed and regionally 
metamorphosed Proterozoic rocks which occur farther west 
in Swannell Ranges. See GSC 78-42. 

GSC 78-36 Biotite, K-Ar age 103 ± 4- Ma 

K = 7.15%, 40 Ar/ 4 °K = 0.00616, radiogenic: 
Ar = 8 l.0%. 
Concentrate: Brownish-orange biotite with 
approximately 9% chlorite alteration. 



(94 L) 
From schist 
Ridge c rest 7 .2 km north-northeast of east 
end of Johiah Lake, Kech ika ma p area, 
Brit ish Columbia, 58 °06.l'N, 126°40.8'\\'. 
Map unit 2b, GSC Map 42-1962. Sample 
GAMa-76-52 , collected by J.L. Mansy anc1 

interpreted by C.J. Dodds. 

See GSC 78-37 for descr iption and interpretation. 

GSC 787-37 

(94 L) 

Muscovi te, K-Ar age 89.7 ± 2.6 Ma 

K ~ 8. l 8%, 4 0 Ar / 4 ° K = 0.0053 4, radiogen ic 
Ar = 74.0%. 
Conrentrate: Clean, clear , unaltered musco
vite with no vis ible contamination. 

From schist 
Detai ls as for GSC 78-36. 

The rock is a rust y, buff weather ing, Iine- to medium
grained, muscovite-biotite quartz - rirh schist. It d isplays an 
excellent schistosity and is composed of quartz (43%), 
plagioclase (6%), muscovite (20%), biotite (27%), chlorite 
(l %), opaques (2%) with accessory apatite, zircon, and 
tourmaline. The schistosity is deformed so mewhat by a 
subparallel pervasive cleavage, resulting in fracturing of 
felsics , with some rec rystalli zation of quartz and local 
shreading and alteration of micas. Muscovite is fairly fresh, 
contains few inclusions, and ranges in size up to 3 mm. 
Biotite (deep orange-brown), con-tains few impurities, is 
sporadically deformed and s lightly chlor itized, and ranges up 
to l mm in size. 

The sample is from a comp lexly deformed and 
regionally metamorphosed (kyanite grade) sequence of schists 
and gneisses (Proterozoic(?) in age), wh ic h are locally 
intruded by pegma tite. These rocks are structurally and 
lithologically similar to those in northern Sifton Range (north 
and west of Sifton Thrust) and Butler Range to the southwest. 

See GSC 78-42 for interpretat ion . 

GSC 78-38 

(94 L) 

Muscovite, K-Ar age 100 ± 4 !Via 

K = 8.80%, 40 Ar/ 4 °K = 0.00600, rad iogenic 
Ar = 72.6%. 
Concentrate: Clean, unaltered, clear musco
vite with no visible contami nation. 

From pegmatite 
Ridge crest (7000'; 2134 m), 7 .2 km north
northeast of east end of Johiah Lake, Kechika 
map area, British Columbia, 58 °06. 11r--1, 
126°40.8'W. Map unit 2b, GSC Map 42- 1962. 
Sample GAMa-76-52A, collected by 
J.L. Mansy and interpreted by C.J. Dodds. 

The rock is a coarse grained, creamy buff, britt ly 
deformed tourmaline-muscov ite pegmat ite. It carries 
prominent books of muscovite up to 2 cm with sporadic 
coarse euhedral tourmaline . Brittle deformation results in 
frac turing and periphera l granulation of felsic minerals, 
bending of mica, and some recrystall ization of quartz. 
Musc ovite is fairly fresh, and somewhat deformed. 
Accessories include calcite, allanite, a patite, and opaques. 

See GSC 78-37 for geological setting and GSC 78-42 for 
interpretation. 

GSC 78-39 Biotite, K-Ar age 142 ± 5 Ma 

K = 7.04%, 40 Ar/ 4 °K = 0.00857, radiogenic 
Ar = 93.2%. 
Concentrate : Brownish orange biotite with 
approximately 9% chlorite a lteration. 

(94 F ) 
From semischist 
Ridge top approx imately 15 km west 
southwest of Mt. Russell, east fla nk of 
Swannell Ranges, Ware map area, Bri tish 
Columbia, 57 °04.2'N, 125° 58.8'W. 
Sample GAD- 7 5-9 5.'\ -L. collerted and 
imerpreted by C.J. Dodds. 

The rock is a light to medium greenish grey, quartz
muscovite-chlorite-biot ite semischist. It exhibits a weak 
schistosity and is spotted with fair ly abundant somewhat 
randomly oriented porphyrob lasts of biot ite. Orange-brown 
biotite orcurs as subidioblastic f lakes up to 1.5 mm, and is 
fresh and only mildly deformed. It contains minor impurities 
which include fi ne graphite, minute zircon, and some quartz. 
Quartz is dom inant over plagioclase, and acressor ies a re 
tourma line, apatite, zi rcon and opaques. 

The sample was obtained fro m the east flank of the 
Swannell Antic linor ium, a broad asymmetrical structure 
involving regionally metamorphosed Proterozoic rocks. It 
was collect ed from close to the biotite isograd. 

See GSC 78-42 for furt her discuss ion and 
interpretation. 

GSC 78-40 

(94 E) 

Biotite, K-Ar age 101 ± 4 Ma 

K "7.21 %, 40 Ar/ 4 °K = 0.00601 , rad iogenir 
Ar = 91.4%. 
Conce ntrate: Somewhat impure, redd ish
brown biotite wit h approximately 8% c hlorite 
alteration. 

From semischist 
Head of small valley on west flank of Swannell 
Ranges, some l 2 km northeast of east end of 
Fredrickson Lake, Toodoggone River map 
area, Br itish Columb ia, 57°05.6'r-J, 126° l 6.4'\V. 
Sample GA-76-89, collected and inter preted 
by C.J. Dodds. 

The rock is a fresh, fine - to mediu m-grained quartz
plagioclase-zoisite-garnet-chlorite-biotite semischist, a nd is 
spotted with abundant light grey poikiloblasts of oligoclase 
(7%). It is composed of quartz (37%), plagioc lase 
(oligoclase - 14%), biot ite (36%), garnet ( l %) , z ircon (l %), 
wi th accessory zoisite, chlorite, opaques, tourma line and 
apatite. Bioti te imparts a good schistosit y. Matr ix felsic 
minera ls e xhibi t a good hornfe ls ic texture. Orange- brown 
biotite is fresh , little deformed or altered with only minor 
inclusions (mainly zircon). 

This specimen was collected from the hornfelsed host 
rorks of the granitic dyke/s ill sampled for GSC 78-4 1. 

See GSC 78-42 for further discussion and 
inte rpretation. 

GSC 78-41 

(94 E) 

Biotite, K-Ar age 96.2 ± 3.6 Ma 

K = 7. l 0%, 4 0 i\r / 4 ° K = 0.00574, radiogen ic 
Ar = 90.9%. 
Concentrate: Brown biotite wi th less than l % 
chlorite a lteration. 

From (meta)quartz monzonite 
Head of small valley, west flank of Swanne ll 
Ranges, some 12 km northeast of east end of 
Fredrickson Lake, Toodoggone River map 
area, British Columbia , 57°05.6'1\J, 126°16.4'\I.' . 
Sample GA- 76-89A, collected by H. Gabr ielse 
a nd interpreted by C.J . Dodds. 
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The rock is a fresh, light rreamy grey, medium grained, 
weakly to moderately foliated, but relatively homogeneous, 
metamorphosed muscovite-biotite quartz monzonite dyke or 
sill. It is romposed of quartz (16%), plagioclase (40%), 
mirrocline (31 %), biotite (7%), muscovite (2%), opaques (2%), 
calcite-ankerite (196), with accessory chlorite, allanite, 
apatite, and zircon. The rock displays only mild 
cataclastic deformation and retains a hypidiomorphic 
granular texture. Biotite (dark brown) orcurs in weakly 
aligned clotted aggregates. It is very fresh, little deformed, 
only slightly chloritized, up to 0.7 mm in size, and contains 
sparsE' inclusions (zircon predominantly). Muscovite is fresh, 
and only slightly deformed. Feldspars are surprisingly little 
altered. Pale straw yellow subhedra1 to anhedral accessory 
zircon occurs as inclusions in biotite or close to biotite flake 
clusters. 

The sample was obtained from a folded and 
metamorphosed quartz monzonitir dyke or sill, some 15 m 
thick. This is one of a series of dykes or sills intruding 
complexly deformed and regionally metamorphosed 
Proterozoic e lastic rocks in this immediate areJ .. 
Metamorphic biotite is developed along axial planes of folds 
involving these intrusions, and appears to have resulted from 
a post-intrusion phase of regional metamorphism. 

See GSC 78-42 for further discussion and 
interpretation. 

GSC 78-42 

(94 E) 

Muscovite, K-Ar age 122 ± 4 Ma 

K = 8.06 96 , 40 Ar/ 4 °K = 0.00734, radiogenic 
Ar = 80.896. 
Concentrate: Clean, clear, unaltered musco
vite with no visible contamination. 

From schist 
Head of small valley, west flank of Swannell 
Ranges, approximately 12 km northeast of 
Fredrikson Lake, Toodoggone River map area, 
British Columbia, 57°05.6'N, 126°16.4'\V. 
Sample GA-76-89, collected by H. Gabrielse 
and interpreted by C.J. Dodds. 

The rock is a fresh, pervasively cleaved, fine- to 
medium-grained, silvery-brownish-buff-grey quartz
plagioclase-garnet-biotite-muscovite srhist. It consists of 
quartz (28%), plagioclase (896), garnet (4%), biotite (23%), 
muscovite (33%), chi or ite (2%), zircon (I%) with accessory 
tourmaline, apatite, and opaques. Micas impart an excellent 
schistosity which parallels the cleavage. Felsics are only 
slightly deformed and plagioclase little altered. Biotite 
(orange-brown) is mildly to moderately chloritized, and 
slightly deformed. \iluscovite shows only slight deformation, 
is fairly fresh and ranges in size up to 0.8 mm. Small garnets 
are studded throughout. 

This specimen was collected from the same sequenre of 
rocks as sampled for GSC 78-40, but beyond the contact 
effects of that for GSC 78-41. 

GSC 78-40, 41 and 42 were sampled from close to the 
axis of the Swannell Anticlinorium, a broad asymmetrical 
structure involving regionally metamorphosed and complexly 
deformed Proterozoic elastic rocks. Field evidence suggests 
the following sequence of events involving these rocks: 
(a) regional metamorphism (to kyanite grade at least) with 
associated isoclinal folding, (b) quartz monzonite dyke or sill 
intrusion plus local contact metamorphism, (c) development 
of major anticlinorium with less widespread metamorphism 
(garnet grade at least) with associated folding of the dykes 
and sills, coupled with new growth of biotite parallel with 
axial planes of second phase folds involving these intrusions. 
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All newly determined K-Ar ages described above from 
Kechika and Swannell Ranges are tabulated as follows: 

Summary of K-Ar Ages 

Kechika Ranges 

Rock t ype Samele No. Minera l Age (Ma) 

Schist GSC 78-36 biotite 10 3 ± 4 
GSC 78-37 muscovite 89.7 ± 2.6 

Pegmatite GSC 78-38 muscovi te 100 

Swannell Ranges 

Semischist GSC 78-39 biotite 142 + 5 

Hornfelsed gneiss GSC 78-40 biotite 101 ± 

1v\eta granitic GSC 78-4 l biotite 96. 2 ± 3.6 
dyke/Sill 

Schist GSC 78-42 muscovite 122 

The above ages agree favourably with previously 
published metamorphic K-Ar ages from the same belt 
(Dodds, C.J., GSC Paper 77-2, p. 19-20; and Irvine, T.N., GSC 
Paper 71-2, p. 11-12). These ages are also consistent with 
K-Ar ages from Whudzi and Thudaka intrusions (Dodds, C.J., 
GSC Paper 77-2, p. 20; and 78-28 this report). Collectively 
these results outline a belt giving early to mid-Cretaceous 
metamorphic and granitic K-Ar ages which contrasts 
markedly with the early Tertiary belt close to the Rocky 
Mountain Trench (see GSC 78-35, this report). Termination 
to the north of the latter belt is indicated by the K-Ar age 
data from northern Sifton and Kechika Ranges, and this may 
well coincide with the Sifton Thrust Fault. The K-Ar ages 
GSC 78-40, 41 from the granitir dyke or sill and host rock are 
strikingly similar to those from Whudzi Stock. However, the 
K-Ar ages GSC 78-39 and 42 from metamorphic rocks 
sampled at increased distances beyond the effects of these 
intrusions, yield progressively and distinctly older ages. 

Geological evidence from within Omineca Mountains 
favours a major period of deformation and regional 
metamorphism during late Middle or early Upper Jurassic 
time. However, l<-Ar ages from granitic and metamorphic 
rocks from Omineca Crystalline and Metamorphir Belt 
suggest: 

(a) an early to mid-Cretaceous period of granitic intrusion, 
local metamorphism and deformation affecting at least 
the western part of the Belt. 

(b) an early Tertiary period of block faulting, with 
associated local low grade metamorphism, granitic and 
lamprophyre dyke intrusion, and volcanism at the 
eastern edge of the belt adjacent to Rocky \fountain 
Trench. 

This is in accord with conclusions of earlier reports 
(GSC Paper 77-2, p. 20-22). 

GSC 78-43 Biotite, K-Ar age 41.3 ± 2.8 Ma 

K = 3.44%, 4 0 Ar/4 ° K = 0.00243, radiogenic 
Ar = 48.3%. 
Concentrate: Somewhat impure, brownish 
orange bioti te with a trace of hornblende and 
a fairly large component of possible 
verniculite. 



(93 A) 
From biotite lamprophyre dyke 
Ross Mountain molybdenum deposit, head
waters of Mol ybdenite Creek, northeast s lope 
of Takomkane (Big Timot hy) Mountain, Br itish 
Columbia, 52°05'N, 120° 55'W. Sample 
SV/\ 75-7-26.8, collected and interpreted by 
A. E. Soregaroli , West e rn 1\llines Limited. 

The sample is from a biotite lamprophyre dyke whi c h 
has intruded th e Takomkane Batholith near the Boss Mounta in 
mol ybdenum deposit. Fragments of quartz- mo lybdenite veins 
and gra nodiorite ocrur within the dyke ind icating a post-ore 
age for the dyke. The rock is rharacter ized by brown biotite 
phenorrysts set in a mottled grey a nd white, f ine gra ined 
matrix. 

The date of 4 1.3 + 2.8 l'vla documents a he rC' tofore 
unrecognized period of minor(?) magmat is rn in th is part of 
Briti sh Columbia . 

GSC 78-44 

(92 P) 

Biot ite, K-Ar age 102 ± 5 Ma 

I< - 7 .84%, 4 0 :\r /4 ° K ~ 0.00608, rad iogenic 
Ar - 84.3%. 
Concentrate: C:le an, unaltered, light brown 
biotite with no vis ible contam ina tion . 

From biotite quartz monzonit e 
Antic limax Molybdenum Prospect, Tawee l 
Lake, 20. l km north-nort hwe st of Litt lefort, 
British Columb ia , 5 1° 35'N, 120°1 8'\V. 
Sample SVA75-7-1 3.8 rnllened and inter
preted by A.E. Soregarol i, Western \!l ines 
Limited. 

The sample is from an unaltered , mediu m gra ined , 
s lightly porphyritic , leucor.ratic, biot ite quartz monzonite . 
The rock is comprised of about 30 per cent subhedral quartz, 
36 per cent perthitic potash fe ldspar, 27 pe r cent plagioc lase , 
and 7 per cent euhedral brown biot ite plus accessor y a patite 
and zircon. Plagioc lase c ores are weakly a ltered to ser ici te 
and epidote. 

The b iot ite qua rtz monzonite , one phase of t he 
composite Anti\limax Stor k, is c ut by sporadi <" qua r tz 
molybdenite-pyrite ve inlets. Other more leuroc ra tic pha ses 
of t he stork are probably la t er different ia t es related t o the 
biotite quartz mon?.onite. 

For interpretation see GSC 78-45. 

GSC 78-45 Muscovi t e, K-Ar age 90.7 .± 3.3 Ma 

(92 P) 

K = 8.67%, 40 Ar / 4 ° K = 0.00540, radiogen ir 
,\r ~ 87.7%. 
Concentrate: Main ly 
unaltered muscovite 
contam ination. 

c lear , 
with 

From molybdenum prospect 

fresh and 
no visible 

Anticli max :Vlo lybdenu m Prosper: t, Taweel 
Lake, 20. l km north-northwest of Li ttlefort , 
British Co lumbia, 51 °35'N, 120° 18'\V. 
Sa mple SVA75-7-1 3.24 collec te d and in te r 
preted by A.E. Soregaro li , Western Mi ne s 
Limited. 

The ser ic ite forms alteration envelopes border ing 
quartz-molybdenite- pyr ite -wolframite veins in quar t?.. 
monzon i te host roc k of the Antic 1 imax Stock. 

The Ant ic limax Stock is a composit e intrus ive body 
c omprising at least four recogni zed phases ra ngi ng from 
biotite quartz monzonite to leucoquartz monzonite to quar t z 

and quartz - fe ldspar por phyries and finall y to a pegmati tic(?) 
phase. The oldest phase , t he biot it e quar t z monzonite, was 
sampled (SVA75-7- 13.8) for K-Ar elating and re turned an age 
of 102 • 5 Ma on magmat ic biot ite, thus dat ing t he t ime of 
rrystal l izat ion of this phase of the stock. The leucocrat ic 
nature of the othe r phase s pre rlude d comparat ive dat ing. 

In a n effort t o est a blish t he age of minerali zation a nd 
concom itant seric ite alte rat ion and perhaps estab lish a 
genet ic l ink wit h the Anticli max Stock, samp les of seric ite 
altera tion (SV.\75 - 7- 13.24) were collected for K- 1-\ r dat ing. 
The age of 90.7 ± 3.3 Ma doru ments the age of a lterat ion 
and the related mineralization. When we consider that at 
least t wo phases of the Antir limax Stock c rysta llized af t e r 
the biot ite quartz monzonite phase, it is reasonable t o 
c onside r the seririte age as va lid and t he a ltera t ion a nd 
associated molybdenu m-t ungsten mi nera liza t ion as 
gene t ically re lated to t he Ant icl imax Stock. 

GSC 78-46 

(92 G) 

.'vluscovite , K- A1· age 83.4 ± 4.2 Ma 

K = 9.04%, 4 0 Ar / 4 ° K = 0.00496 , radiogenic 
Ar = 76.7%. 
Concentrate : C lean, clear, una ltered 
musc ovi t e, wit h no vis ib le conta minat ion. 

From grani te 
400 m nort heast of t he summ it of Mount 
Donaldson (1433 rn), Brit ish Columbia, 
49°42'30"N, 123°27'03"\V. SLimple Rd76-46168, 
c o llected and inte rpre ted by G.J. \Voodsworth. 

The sample is a f ine graine d, miaro li t ic , muscovite 
granite, romposed of about 40% K- fe ldspar, 35S(, quartz , and 
20% plag ioc lase. Muscovite forms small subhedra l grains and 
c lust e rs of grains scatt e red t hroughout. 

Th is sa mple is from a sma ll , high- le vel, musc ovite 
gran ite stock that c uts gra nodiori t e of the Coast P lutonic 
Comple x. In ma ny places t he sto<"k grades in to pegmat ite 
and r onta ins small amounts of c halcopyrite in miarolit ic 
ca vi ties. About 25 km northwest of this sample, gra nod iorite 
of t he Coast Plutonic Comple x gi ves K- ,;,r da t es of 
88.3 + '3 .3 a nd 97.5 ± 4.5 Ma (CSC 76-46 and 47), 
s ignifican t ly older tha n the date fr om the muscovite gra nite. 
Because of t he seemingly high-le ve l nature of t hi s stoc k, the 
83.4 + 4.2 :Vla date is taken to represent t he t ime of 
emplace me nt of thE' granite and the agC' of t he associa t ed 
copper m ineral ization. 

GSC 78-47 

(9 2 0) 

Hornble nde, K-Ar age 75.9 ± 8.2 Ma 

K = 0.49%, 4 0 /-\r /4 ° K = 0.004 50, rad iogenic 
Ar = 48.8%. 
ConcC'ntrat e: Re latively clean, una ltered , 
pleorhroic, light t o dark green hornb lende, 
with a trare of chlor ite contam inat ion. 

From granod iorit e 
4.5 km southeast of Mount ivlcC lu1·e , Bri t ish 
Colu mbia , 5 1 °02'39"N, l 23° 26'58"\\' . 
Sa mple Rd76-46 l 9 5, collec ted and int erpreted 
by G.J . Woodsworth. 

The sample is a med ium gra ined, mass ive granodiorite , 
com pose d most ly of plagio<" lase with lesse r a mounts of 
quartz, K-fr ldspar and mafics. Horn blende is part ly a ltered 
to a c t ino lite, a nd biot ite books are co mmonly pa rtially 
c hloritized . i'vi inor c onstituents inc lude epidote, apatite, 
opaque s, sphene and z irc on. 

See GSC 78-49 for interpretat ion . 
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GSC 78-48 

(92 J) 

Biotite, K- Ar age 86.2 ± 3.1 Ma 

K = 7.29%, 40 Ar/4°K = 0.00513, radiogenic 
Ar = 87.3%. 
Concentrate: 
biotite with 
alteration. 

Relatively clean, light brown 
approximately 1 % chlorite 

From grccnodiorite 
Roadcut, about 1.5 km northwest of mouth of 
Joffre Creek, Pemberton map area, British 
Columbia, 50°18.5' N, 122°40'\V. 
Sample 7 5WV-264-1, colJected and interpreted 
by G.J. Woodsworth. 

See GSC 78-49 .Lor description and interpretation. 

GSC 78-49 

(92 J) 

Hornblende, K-Ar age 76.7 ± 3.9 Ma 

K = 0.77%, 40 :\r/ 4 °K = 0.004 55, radiogenir 
Ar= 58.9%. 
Concentrate: Clean, unaltered, pleorhro ic 
brown t o green hornblende, with no vis ible 
contam ination . 

From granodiorite 
Deta il s as for GSC 78-48. 

The sample is a medi um- to coarse-grained, faintly 
foliated granodiorite composed of about 65 % plagiorlase, 
796 quart7, 9% K-feldspar, 9% bioti te, 896 hornblende, and 
minor epidote, sphene, chlorite and apatite. Mafics are only 
sli::;htly chloritized; plagioclase is slig htly sericitized. 

Samples GSC 78-48 and 49 are from the Spetch Creek 
pluton, a large granodiorite body in the eastern part of the 
sou the rn Coast Mountains. The hornblende age is similar to 
the 7G to 77 .5 Ma ages obtained from the Scuzzy pluton to 
the southeast (GSC 72-5, 76-61, 76-62) and to ages ob ta ined 
from quartz diorite 40 km to the northwest (See GSC 76-49 
and 76-50). The biotite age is some 13% higher than the 
associated hornblende, possibly due to the biot ite carrying 
excess argon. Sample GSC 78-47 is from a large body of 
granodiorite that forms part of the east edge of the Coast 
Plutonic Complex in Taseko Lakes map area. The date is 
identical, within the error limits, to the hornblende date from 
the Spetch CrFek and Scuzzy plutons to the southeast. These 
three ages confirm that many plutons in the southern Coas t 
Plutonic Comp lex northeast of Lillooet River give K-Ar ages 
of about 70 to 78 Ma. Some of these plutons are cut by 
plutons g ivi ng roughly 55 Ma ages (e.g. GSC 73-22, 23, 76-48). 
The K-Ar age pat te rn in the eastern part of the southern 
Coast Plutonir Complex is thus qu :te different from tha t in 
the Prinre Rupert map a rea, where the eastern part of t he 
Coast Plutonic Complex consistent ly gives 45 to 50 Ma ages. 

GSC 78-50 

(92 J) 

Hornblende, K-Ar age 52.9 ± 14.9 Ma 

K = 0.129%, 40 Ar /4°K = 0.003 12, radiogenic 
Ar - 18.0%. 
Concentrate; Clean, unaltered .. brown to 
light green hornblende , with no vis ible 
contamination. 

From diorite 
From highway roadcu t , about 3 km south of 
PembPrton junction, Pemberton map area, 
British Columbia, 50°18'05"N, 122°48'45"W. 
Sample WN-27-74, collected by R.K. Wanless 
and J.,\. Roddick and interpre ted by 
G.J . Woodsworth and J .A. Roddick. 

The sample is from the Pemberton Complex, a 
heterogeneous unit of irre gularly textured diorite, quartz 
diorite, and amphibolite. The specime n is u fine-grained 
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gneissic diorite consisting largely of plagiocbse and horn
blende, with minor biotite and magnetite. Preliminary \'-Pb 
dating of zircons from this sample suggest a Paleozoir age 
for the Pemberton Complex. The 53 Ma K-Ar age is younger 
than most other ages from the southern Coast Plutonic 
Complex . Ages (77, 86 Ma; GSC 78-48 and 49) from the 
Spetch Creek pluton east of the Pemberton Complex are 
significantly older than the 53 Ma age. The K-Ar pattern for 
the southern Coast Plutonic Complex is more complex than 
tha t in th e Prince Rupe rt area, where the K-Ar ages young 
eastward in a systematic manner. The high error limits for 
this age reflect the low potassium ancl radiogenir argon 
rontents of the sample. 

GSC ::.-51 

(92 [<: ) 

,\!\usrovite, K-Ar age 65.5 ± 2.6 Ma 

K = 8.4496, 4 0 Ar / 4 ° K = 0.00387, radiogenic 
Ar - 65.0%. 
Conrentrate: Clean, mainly clear, fresh 
musrov ite with no visible contamination. 

From granitoid gneiss 
l. 7 km southeast of the junction of Sisyphus 
Creek and Southgate River, Bute Inlet map 
area, British Columbia, 50° 55'24"N, 
124 °22'36"\V. GSC Bulletin 295 (1979). 
Sample Rd76-46207, collected and inte rpreted 
by G.J. Woodsworth. 

Th<' sample is a fine- to medium-grained, folded gneiss 
with lenticular streaks of biotite. The rock is composed of 
about equal amoun ts of quartz, plagioclase and microcline 
with 4% biotite, 3% muscovite. Biotite is partl y rhloritized. 
'.:;mall rounded garnets form about 1 % of the rork. 

T'.1is samp le is from the Central Gneiss Complex in the 
sou ·chern Coast Plutonir Complex. The gneiss is 
un cor.formab ly overlain by amphibolite grade metamorphic 
rocks , probably the lower Cretaceous Gambier Group. The 
age is slightly younger but in general agreement with 66 to 
72 Ma ages obtained from the overlying Gambier Group rocks 
(GSC 73-24, 26) ~nd the nearby Mount Gilbert pluton 
(GSC 73-20, 21). All these dates appear to indicate the 
cooling of the rocks after metamorphism and synchronous 
plutonism. The age of the Central Gneiss Complex in this 
area is not given by the K-:\r age and remains unknown. 

GSC 78-52 

(92 K) 

Biotite, K-1\r age 70.6 ± 2.7 Ma 

K = 8.11%, 40 Ar/4°K = 0.00418, radiogenic 
Ar = 83.0%. 
Conrentrate: Clean, unaltered, light brown 
biotite with no chlorite contamination. 

From qua rtz diorite 
From a ro<J.d cut on ease s ide of Elliott Creek , 
a bout 6 k m north of its junct ion with 
Southgate Ri ver, Bute Inle t map <1rea, British 
Columbia, 50°55'14"N, 124°38'04" \V 
Sample Rd76-46099, co llected and interpreted 
by G.J. Woodsworth , 

See GSC 78-53 for description and GSC 78-55 for 
interpretation. 

GSC 78-53 Hornblende, K-Ar age 75.2 ± 6.0 Ma 

K = 0.76%, 40 Ar/ 4 °K = 0.00446, radiogenic 
Ar= 66.1 %. 
Concentrate: Ckan, unaltered, pleochroic, 
brown to dark green hornblende, with no 
visible contamination. 



(92 K) 
From quartz diorite 
Details as for GSC 78-52. 

The sample is a medium grained, massive 
granodiorite composed of about 65% plagioclase, 15% quartz, 
5% K-feldspar, 8% hornblende, 6% slightly ch lori tized biotite 
and minor amounts of epidote, sphene, opaques, apatitC' and 
sericite. Hornblende forms subhedral, slightly poii<iloblastic 
grains that commonly contain clinopyroxene <ores. Biotite is 
only very slightly chloritized and forms large, bent grains. 

See GSC 78-55 for interpreta.tion. 

GSC 78-54 

(92 N) 

Biotite, K-Ar age 71..7 ± 2.7 Ma 

K = 7.24%, 40 Ar/"°K = 0.00425, radiogenic 
Ar~ 89.0%. 
Concentrate: Clean, unaltered, ligh t brown 
biotite wi th no rhlorite contam ination. 

From quartz diorite 
5 km southwest of Whi temantle Mountain , 
Mount Waddington map area, British 
Columbia, 51°07'30"N, 125° l 6'36"W . 
Sample Rd76-16165, collerted by J.A. Roddick 
and interpreted by G.J. Woodsworth. 

See GSC 78-55 for description and interpretation. 

GSC 7&-55 

(92 N) 

Hornblende, K-Ar age 73.3 ± 7.0 Ma. 

K = 0.6096, 4 0 Ar /4 ° K = 0.001/35, radiogenic 
Ar ~ 58.1/96. 
Concentrate: Clean, unaltered, pleochroic, 
light green to brown hornblende, with no 
visible contamination. 

From quartz diorite. 
Details as for GSC 78-51/. 

The sample is a well-foliated quartz diorite composed 
of about 7596 plagioclase, 10% quartz, 10% hornblende, 
4% biotite and minor amounts of sphene, epidote, opaques, 
sericite, chlorite and apatite. Hornblende forms subhedral 
grains up to 5 mm in length that contain numerous biotite , 
plagioclase, and opaque inclusions. Biotite is unaltered .. 

Samples GSC 78-52 and 53 are from the northwest part 
of the Mount Gilbert pluton, a large, elongate quartz diorite 
pluton near the axis of the southern Coast Plutonic Comp lex. 
The two dates are in good agreement with the 70.6 ± 1.4 Ma 
(hornblende) and 7 1. 3 ± 2.7 ivla (biotite) dates from the 
Mount Gilbert pluton about 25 km east-southeast 
(GSC 73-20, 21). 

Samples GSC 78-54 and 55 are from a heterogeneous 
body of diorite and quartz diorite that is the predominant 
unit in the south-central part of Mount Waddington map et rea. 
The ages are simibr to the four ages from the Mount Gilber t 
pluton to the southeast and to a 73.2 ± 2. 7 fv1a age 
(GSC 76-20) from a quartz diorite pluton about 20 km to 
south-southwest. These dates establish the existence of a 
belt of 70 to 7 5 Ma ages southeast of the Central Gneiss 
Complex in the southern Coast Mountains. 

GSC 7&-56 Biotite, K-Ar age 46.& ± 2.5 Ma 

K = 6.89%, 4 0 Ar /4 ° K = 0.0027 5, radiogenic 
:\r ~ 78.l %. 
Concentrate: 
biotite with 
alteration. 

Relatively clean, light brown 
approximately 2% chlori1e 

From quar t z cJiorite 
2. 5 km southwest of Jester Mountain , between 
Franklin and Corridor glac iers , Mount 
Waddingt on map area, British 
Columbia, 51°19'06"N, 125 ° 18'51/"W. 
Sample Rd76-l/6 I 25 , collected and interpreted 
by G. J . Woodsworth. 

See GSC 78-5 7 for description and interpretation. 

GSC 7>57 Hornblende, K-Ar age 55.7 ± 4.6 Ma 

K = 0.8296, 4 0 Ar/" ° K = 0.00129, rad iogenic 
Ar = 65 .0% . 
Concen trate: Clean, unaltered, pleochro ic, 
light brown to green hornblendf' with no visib le 
contaminat ion. 

From quartz dior i te 
Details as for GSC 78-56. 

The sample is a well -folia ted quanz diorite with a faint 
augen tex t ure composed of about 7% quartz, l/% biotite , 
1096 hornblende and 75% plagioclase , with minor chlorite, 
sericite, opac,ues, epidote and apatite. Plagioclase is bent 
a nd fractured. Hornblende occurs as large slightly 
po ikiloblastic grains and as small granules. Biotite, slightly 
chloritized, forms mosaics of small unbent grains. 

The sample is from a quartz diori t e body that is in 
sharp (synplutonic fault 7 ) contact wi th the west edge of an 
ex t e nsiv e body of Central Gneiss Complex. Ages from the 
:1.fount Gilbert pluton, a comparable distance southwest of the 
Centra l Gneiss Complex in Bute Inlet rnap area are about 
71 Ma (GSC 73-20, 21). The northeast boundary of the belt of 
70 to 7 5 Ma ages thus may not parallel the southwest margin 
of the Central Gneiss Complex throughout its length. The 
some what discordant biotite and hornblende ages from thi s 
sample may represent synplutonic faulting and recrys t alliza
tion of t he biotite, with resultant argon loss. 

GSC 78-58 

(92 j\ ) 

Biotite , K-Ar age 59.0 ± 2. 4 Ma 

~~ = 7.35%, 40 Ar/4 °K = 0.00348, radiogenic 
Ar = 88.lJ.%. 
Concentrate: Ligh t brown biotite with 
approximately 6% chlorite alteration. 

From gr.:rnodiorite 
F rom su mm it of peak l km north of peak 7885' 
(2403 m), a nd 6 km south of Majestic Peak, 
Mount Waddington map area, British 
Columbia, 51°09'42"i\' , 121/ 0 22'18"\\'. 
Sample Rd76-16192, collected by J.A. Roddick 
and interpreted by G.J . Woodsworth. 

The sample is a medium grained , massive 
granodiorite composed of about 63% plagioclase, 18% quartz, 
5% K-feldspar , 13% biotite. Minor constituents include 
clilorite, sericite, opaques and apatite. Bioti te forms 
subhedral grains that are commonly slightly bent and 
ch loritized. 

See G'.:;C 78-59 for interpretation . 

GSC 78-59 Biotite, K-Ar age 56.2 ± 2.4 Ma 

K = 7.78%, 40 .\r/ 4 °K = 0.00332, radiogeni c 
Ar = 86.5%. 
Concentrate : Clean, unaltered, light greenish 
brown biotite with no chlorite contamination. 
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(92 N) 
From granodiorite 
6 km east of Mount 
Mount Waddington map 
Columbia, 51°15'14"N, 
Sample Rd76-467 l 9, collected 
by G.J. Woodsworth. 

Queen Bess, 
area, British 

124°29'06"W. 
and interpreted 

The sample is a medium grained, massive granodiorite 
with conspicuous biotite books, composed of about 
65% plagioclase, 4% K-feldspar, 20% quartz, 7% biotite, 
3% hornblende, and minor sphene, epidote, sericite, opaques 
and apatite. 

Samples GSC 78-58 and 59 are from large granodiorite 
to quartz diorite plutons that form the eastern part of the 
Coast Plutonic Complex in this area. These plutons are 
northeast of the belt of 70 to 7 5 Ma ages, near the axis of the 
Coast Plutonic Complex (see GSC 78-55). Together with the 
55 Ma ages from the Bishop River pluton (GSC 73-22, 23) 
these dates indicate an extensive area of plutons giving 55 to 
60 Ma ages from the eastern part of the Coast Plutonic 
Complex in this area. 

GSC 78-60 

(92 N) 

Biotite, K-Ar age 49.9 ± 2.4 Ma 

K = 7.77%, 40 Ar/4°K = 0.00294, radiogeni c 
Ar = 80.6%. 
Concentrate: Clean, unaltered, light brown 
biotite with no chlorite contamination. 

From granitoid gneiss 
From just above Highway 20, 5.9 km east of 
main bridge across Klinaklini River and about 
l l km west of Tatla Lake post office, British 
Columbia, 51°55'39"N, 124°45'34"W. Sample 
Rd76-46726-2, rnllected and interpreted by 
G.J. Woodsworth. 

The sample is from the felsic part of a banded gneiss. 
Plagioclase (65%) forms anhedral, equant grains with weak 
zoning. Quartz (30%) is highly strained. Brown biotite (3%) 
is fresh and commonly bent. Epidote, muscovite, and zircon 
are minor constituents. 

The sample is from a complex area of intensely 
deformed gneisses lying northeast of the Yalakom Fault. 
These gne isses are similar to the Central Gneiss Complex of 
the southern Coast Plutonic Complex but lie well to t he 
northeast. Overburden obscures the relationships between 
these gneisses and nearby unmetamorphosed Mesozoic and 
Tertiary strata. It is unlikely that this 50 Ma age represents 
the time of formation of the gneisses, as they are isorlinall y 
folded and metamorphosed to amphibolite facies. More 
probabl y, the age represents an Eocene cooling event, 
possibl y re lated to uplift of the Coast Mountains. 

GSC 78-61 

(92 :--.J) 

Biotite, K-Ar age 65.9 ± 2.6 Ma 

K - 7 .45%, 4 0 Ar /4 ° K ~ 0.00390, radiogenic 
Ar = 85.6%. 
Concentrate: Clean, unaltered, very light 
brown biotite, with no rhlorite contamination. 

From quartz diorite 
l 0 km east of the mouth of Success Creek, 
Mount Waddington map area, British 
Columbia, 51°54'34"\l, 125°33'30"\V. 
Sample Rd76-560090, collected by 
R.G. Anderson and interpreted by 
G.J. Woodsworth. 

See GSC 78-61 for description and GSC 78-64 for 
interpretation. 
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GSC 78-62 

(92 N) 

Hornblende, K-Ar age 121 ± 12 Ma 

K = 0.45%, 4 0 .'\ r /4 ° K = 0.00730, radiogenic 
Ar = 67.2%. 
Concentrate: Clean, unaltered, pleochrok, 
brown to dark green hornblende, with no 
visible contamination. 

From quartz diorite 
Details as for GSC 78-61. 

The sample is a medium grained, faintly foliated quartz 
diorite, com posed of about 70% plagiorlase, 7% quartz, 
l 2% hornblende, 8% biotite and minor amounts of epidote, 
sphene, apatite and opaques. Hornblende forms subhedral 
grains that are partly replaced by biotite. Biotite is only 
very slightly chloritized. 

See GSC 78-64 for interpretation. 

GSC 78-63 

(92 N) 

Biotite, K-Ar age 56.0 ± 1.8 Ma 

K = 7.45%, 40 Ar/4° K = 0.00331, radiogenic 
Ar~ 77.1%. 
Concentrate: Relativel y clean, unaltered, 
light brown biotite, with less than l % c hlorite 
contamination. 

From quartz diorite 
Ridge crest 6.5 km Sl2°\V of .\i\onarch 
Mountain, British Columbia, 5 l 0 50'3 l "N, 
l25°53'34"W. Sample Rd76-46137, collec ted 
and interpreted by G.J. Woodsworth. 

See GSC 78-63 for description and interpretation. 

GSC 78-64 

(92 N) 

Hornblende, K-Ar age 73.5 ± 6.3 Ma 

K - 0.68%, 4 0 ,'\r / 4 ° K = 0.00436, radiogenic 
Ar = 58.8%. 
Concentrate: Clean, unaltered, pleochroic, 
light brown to green hornblende, with no 
visible contamination. 

From quartz diorite 
Details as for GSC 78-63. 

The sample is a moderately foliated, medium grained 
quartz diorite composed of about 75% plagioclase (fresh, 
weak ly zoned, and slightly bent), 5% quartz, 10% hornblende, 
7% b iotite, and minor epidote, chlorite, opaques, and apatite. 
Hornblende is slightly altered to biotite, epidote, and 
opaques. Biotite forms large, bent grains that are commonly 
slightly chloritized. 

Determinations GSC 78-63 and 64 are from a northwest 
trending body of quartz diorite in the eastern part of the 
Coast Plutonic Complex. To the east the pluton is in contart 
with Lower Cretaceous strata, but the nature of the contact 
is not known. The biotite and hornblende ages are markedl y 
discordant. The hornblende age is similar to a 70 ± l 4 ivla 
biotite age (GSC 65-28) from a small pluton about 45 km 
northwest and to 72 and 73 Ma ages (GSC 78-54 and 55) from 
a pluton about l 00 km southeast. 

GSC 78-61 and 62 are from a heterogeneous quartz 
diorite body in the eastern Coast Plutonic Complex. The 
pluton is flanked on the west by a wide zone of migmatite, 
quartz diorite, greenstone, and mylonitized equivalents. The 
ages from this sample are the most highly discordant yet 
encountered in the Coast P lutonic Complex. The 
presence of two discordant samples in roughly the same 



part of the Coast Plutonic Complex is surely no coincidence, 
but the data are too sparse to permit interpretation. It is 
clear, however, that the belt of c-oncordant 55 to 60 Ma ages 
to the southeast does not continue into the northwest part of 
Mount Waddington map area. 

GSC 78-65 

( 103 I) 

Biotite, K-Ar age 47.5 ± 2.5 Ma 

K = 7 .46 %, 4 0 Ar / 4 ° K = 0.00279, radiogenic 
Ar " 76.5 %. 
Concentrate: Clean, unaltered, light brown 
biotite, with no visible contamination. 

From quartz diorite gneiss 
Ridge crest 4 km southeast of Mor in Peak, 
Prince Rupert map area, British Columbia, 
54 ° 30'3 l "N, 129° 17'2 I "W. Sample Rd72-3-9-3, 
collected by W.W. Hutchison and interpreted 
by G.J. Woodsworth. 

The sample is a coarse grained quartz diorite gneiss. 
Modal composition is plagioclase, 53.4%; quartz 34.4%; 
biotite 9.5%; K-feldspar 0.7%; hornblende 0.2%; apatite 
0.9%; opaques 0.9%; zircon, trace. 

The sample is from the Central Gneiss Complex, in the 
eastern part of the axis of the Coast Plutonic Complex. 
U-Pb ages on zircons from this sample range from 70 to 
76 \!la (R.K. Wanless, personal communication, 1974). The 
K-Ar age is yet another of a large number of 43 to 50 Ma 
ages that have been obtained from the Prince Rupert map 
area that may reflect mid-Tertiary uplift and cooling. 

GSC 78-66 Biotite, K-Ar age 51.4 ± 2.4 Ma 

K = 6. 94%, 4 0 Ar /4 ° K " 0.00303, radiogenic
Ar = 74.8%. 
Concentrate: Greenish brown biotite with 
about 5% chlorite alteration. 

From granodiorite 
(9 3 E) Ridge crest I 0 km east-northeast of Queen 

Point on Gardner Canal, Whitesail Lake map 
area, British Columbia, 53°20'40"N, 
127°47'38"\V. Sample 77WV-26 l, collected and 
interpreted by G.J. Woodsworth. 

See GSC 78-67 for description and GSC 78-68 for 
interpretation. 

GSC 78-67 

(93 E) 

Hornblende, K-Ar age 50.0 ± 2.9 Ma 

K ,., 0.849%, 4 0 Ar / 4 ° K " 0.00295, radiogenic 
Ar=61.2%. 
Concentrate: Clean, unaltered, pleochroic, 
brown to green hornblende with no visible 
contamination. 

From granodiori te 
Details as for GSC 78-66. 

The sample is a grey unfoliated granodiorite consisting 
of large K-feldspar megacrysts (20%) in a medium grained 
matrix of plagioclase (60%), quartz (10%), K-feldspar (3%), 
biotite (5%), hornblende (I%), l % epidote, sphene, opaques, 
and apatite. Biotite forms ragged, 1 to 2 mm long, grains 
that are slightly chloritized. Hornblende forms anhedral to 
subhedral grains up to I mm across. 

See GSC 78-68 for interpretation . 

GSC 78-68 

(93 E) 

Biotite, K-Ar age 52.7 ± 2.3 Ma 

K ·" 7 .59%, 4 0 Ar / 4 ° K " 0.003 l I, radiogenic 
Ar = 64.1 %. 
Concentrate: Greenish brown biotite with 
about 2% chlorite alteration. 

From quartz monzod iorite 
6 km east of junction of Tezwa River and 
Kalitan Creek, Whitesail Lake map area, 
British Columbia, 53°03'15"N, 127°42'59"\V. 
Sample 77WV-340, collected and interpreted 
by G.J. Woodsworth. 

The sample is a medium grained, grey quartz 
monzodiorite composed of about 70% plagioclase, 
1596 K-feldspar (large, slightly perthitic anhedral), 
7% quartz, 6% biotite, and minor myrmekite, allanite, 
sphene, opaques, and apatite. Biotite is fresh and occurs as 
ragged grains and clots of grains. 

GSC 78-66 and 67 are from a large granodiorite pluton 
that seems to have been folded and recrystallized 
simultaneously with the Central Gneiss Complex. Sample 
GSC 78-68 is from a lithologically similar pluton about 35 km 
to the south. The eastern part of this pluton intrudes older 
plutons and Central Gneiss Complex; the western part of the 
pluton is intimately associated with the Central Gneiss 
Complex. These ages are reconnaissance determinations in 
an area with no previous geochronological information. The 
ages are similar to the 49 ± 4 Ma age (GSC 67-25) obtained 
from quartz diorite about 40 km to the west, and indicate 
that the extensive K-Ar "plateau" of 45 to 55 Ma ages in 
Prince Rupert and Douglas Channel map-areas extends into 
southestern Whitesail Lake map area. 

GSC 78-69 

(93 E) 

Biotite, K-Ar age 73.5 ± 2.2 Ma 

K,., 7.39%, 40 Ar/ 4 °K = 0.00436, radiogenic 
Ar= 47.5%. 
Concentrate: Brown biotite, with about 
496 chlorite alteration. 

From diorite 
From bank of Horetzky Creek, 300 m 
downstream from outlet of Siffleur Lake, 
Whitesail Lake map area, British Columbia, 
53°36'14"N, 127°46'27"\V. Sample 77WV-94, 
collected and interpreted by G.J. Woodsworth. 

The sample is a fine grained, unfoliated, grey diorite 
composed largely of about 85% strongly zoned, subhedral 
plagioclase, 3% quartz, 3% K-feldspar, 5% biotite, and about 
4% clinopyroxene (partly altered to actinolite). Biotite forms 
anhedral grains that are slightly altered to chlorite. 

The specimen is from the Horetzky Dyke, an east-west 
trending quartz diorite body that cuts the Central Gneiss 
Complex and Tahtsa Complex near the east margin of the 
Coast Plutonic Complex. The pluton is a fairly high-level 
body and the K-Ar age is probably close to the time of 
intrusion. If so, then metamorphism and folding of the 
Central Gneiss Complex in this area is pre-Tertiary in age. 

GSC 78-70 Biotite, K-Ar age 58.8 ± 1.8 Ma 

K = 6.9596, 40 Ar/4°K = 0.00347, radiogenic 
Ar,., 79.6%. 
Concentrate: Light brown biotite with about 
9% chlorite alteration. 

21 



(93 E) 
From granodiorite 
4 km southwest of t he west end of Lindquist 
Lake , Whitesail Lake map area, British 
Columbia, 53° J 8'50"N, 127°20' 19"\V. 
Sample 77\VV-300, collec ted and interpreted 
by G. J . Woodsworth. 

The sample is a coarse grained unfol iated granodior ite 
consisting of about 35% plagioclase, 35% quartz, 
23% K- feldspar (large, equant, perthitic gra ins), 6% biotite, 
and l % muscovite, epidote, opaques, and apatite. Biot ite 
forms ragged grains about 2 mm long that are about 
1% altered to chlorite. 

The sample is from a large bod y of granodiorite that 
forms part of the eastern edge of thE' Coast Plutonic 
Complex. Stra tigraphic relations suggest a late Cretaceous 
or Tertiary age for t he granod iorite ; the K-Ar age is in 
accord with this suggestion. 

GSC 78-71 

(93 E) 

Biotite, K-Ar age 48.9 ± 2.5 Ma 

K ,.. 7 .81 %, 4 0 Ar /4 ° K .., 0.00288, radiogenic 
Ar = 58.6%. 
Concentrate: C lean, unaltered, light brown 
biotite, with no c hlorite contamination. 

From granite 
1. 5 km south of junction of Gamsby River and 
Sias Creek, Whitesail Lake map area, British 
Columbia, 53°2l '40"N, J 27°27'00"W. 
Sample 77\VY-229, collected and interpreted 
by G.J. Woodsworth. 

The roc k is a light pink, medium grained m iarolit ic 
quar t z monzonite, composed of about 30% plagioclase, 
30% K-feldspar, 37% quartz, 3% biotite, and minor magnet ite 
and apatite. Biot ite forms irregu lar grains up to 2 mm 
across; some are sl ightly chloritized. Epitaxial muscovite 
part ly rims some biotitc grains. 

The sample is from a high-level miarolitic granite stock 
that cuts the granodiorite of GSC 78-70 (59 Ma on biotite). 
The 49 Ma age probably represents the time of intrusion of 
the stock a nd suggests correlation with the Nanika intrusions 
to the north. 

GSC 78-72 

(93 E) 

Biotite, K-Ar age 57.9 ± 1.9 Ma 

K = 5.38%, 40 Ar/ 4 °K = 0 .00342 , radiogenic 
Ar = 68.3%. 
Concentrate: Brownish orange biotite, with 
about 7% chlori te a lteration. 

From gra nite 
11 km northwest of west end of Troitsa Lake, 
Whitesail Lake map area, British 
Columbia, 53°36'N, 127°28'\V. Sample BOLOM 
77WY- 351, coJJected by T.A. Richards and 
interpreted by G.J. Woodsworth . 

The sample is an a lte red, mia rolitic feldspar porphyry, 
consis ting of plagioclase, bioti te, a nd hornblende , phenocrysts 
in a f ine grained pink granophyric matrix . About 50 pe r cent 
of the small euhedra l biotite phenocrysts are al t ered to 
chlorite. 

The sample is fro m the Mount Bolom stock, a high
level, miaro lit ic , porphyritic granite that r uts l Jpper 
Cre t aceous strata just east of the Coast P lutonic Complex. 
The age probably represe nts the t ime of intrus ion of the 
stock and suggests cor relat ion with t he Eocene Na n ika 
intrusions. 
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GSC 78- 73 Biotite, K-Ar age 63.2 ± 2.5 Ma 

K ,.. 7 .47%, 4 0 Ar/ 4 ° K ,.. 0.00373, rad ioge nic 
Ar = 85 .8%. 
Concentrate: Clean, unaltered, light brown 
biotire with no chlor ite contamina tion. 

From granodior ite 
(93 M) 1.6 km northwest of Thoen Peak, head of 

Suskwa River, Hazelton map area, Briti sh 
Columbia, 55°24'N, J 27° 02.5 'W . 
Sample 87D-74RW, collected and interpreted 
by T. A. Richards. 

See GSC 78- 74 for descript ion, and GSC 78- 79 for 
interpretation. 

GSC 78-74 

(9 3 M) 

Hornblende, K-Ar age 60.8 ± 8.2 Ma 

K = 0.38%, 4 0 Ar / 4 ° K = 0 .00359 , radiogeni c 
Ar = 52.6%. 
Concentrate: C lean, una ltered, pleochroic, 
light brown to light green hornblende wi th no 
vis ible rontaminat ion . 

From granodiori te 
Details as for GSC 78- 73. 

The sample is a mesocrat ic, medium- to f ine-grained 
subporphyritic b iotite -hornblende granodiorite. The rock is 
ver y fresh, and is largely composed of subhedral zoned 
plagioclase, granular quartz and K- fe ldspar. The bioti t e (5%) 
is r: lean and fresh. The hornblende (3%) is fresh; some grains 
have clinopyroxene cores. 

See GSC 78-79 for interpret at ion. 

GSC 78-75 

(93 M) 

Biotite, K-Ar age 63.5 ± 2.5 Ma 

K = 6. 90%, 4 0 Ar /4 ° K = 0.00375, radiogen ic 
Ar = 86.3% . 
Concentrate : Light brown biot ite with 
approximately 3% c hlorite a lteration. 

From granodiori t e 
Nat lan Peak, 32. 2 km northeast of Hazelton, 
Haze lton map are a, British Columbia, 
55°24. 5'N , 127° l7 'W. Sample Mt. Na tlan-
76RW, collected and interpreted by 
T.A. Richards. 

See GSC 78-76 for descr iption and GSC 78- 79 for 
interpretation . 

GSC 78-76 

(93 M) 

Hornblende, K- Ar age 64.1 ± 4.9 Ma 

K = 0 .40%, 4 0 Ar /4 ° K = 0.00379, radiogen ic 
Ar= 47 .6%. 
Concentrate: Clean, unaltered, pleochroic, 
l ight green to l ight brown hornblende with no 
vis ible cont amination. 

From granodiorite 
Detai Is as for GSC 78-7 5. 

The sample is a coarse- to medium-grained pyritic 
biotite-hornblende granodior ite, wi th deuteric a lteration 
related to sulphide mineralization. The biot ite (5%) is 
chloritized and t he hornblende (5%) is fresh. 

See GSC 78-79 for interpretat ion. 



GSC 78-77 

(93 M) 

Hornblende, l<-Ar age 72.3 ± 7.4 Ma 

K = 0.52%, " 0 Ar/"°K = 0.00429, rad iogenic 
Ar = 50.296. 
Concentrate: Clean, unaltered, pleochroic, 
li ght green to light brown hornblende with no 
visible contamina tion. 

From diorite 
16. l km northeast of Hazelton, on t op of Nine 
Mile Mountain, Hazelton map area, British 
Columbia, 55°21 'N, 127°29'W. Sample '.\line 
Mile-R W, collected and interpreted by 
T.A. Richards. 

The sample is a medium grained hornblende diorite. 
Hornblende is fresh. 

See GSC 78-79 for interpretation. 

GSC 78-78 

(93 M) 

Biotite, K-Ar age 70.2 ± 2.2 Ma 

K = 6.7996, " 0 Ar/"°K., 0.00416, radiogenic 
Ar = 88.7%. 
Concentrate: Clean, unaltered, brownish 
orange biotite with no chlorite alteration. 

From dacite porphyry 
12. 9 km east-southeast from Skeena Crossing 
at 5000 ft. elevation, southwestern part of 
Rocher rJeboule Range, Hazelton map area, 
British Columbia, 55°03'N, 127°38'W. 
Sample 50-76RW, collected and interpreted by 
T.A. Richards. 

The sample is a light green, aphanitic, biotite-feldspar 
dacite porphyry with a trachytic texture. Biotite (3%) forms 
fresh, round phenocrysts. 

See GSC 78-79 for interpretation. 

GSC 78-79 

(93 M) 

Biotite, K-Ar age 72.l ± 2.2 Ma 

K = 6.87%, 40 Ar/4°K = 0.00427, radiogenic 
Ar= 88.7 %. 
Concentrate: Clean, unaltered, brownish 
orange biotite with no chlorite contamination. 

From dacite porphyry 
Immediately north of Juniper Creek, at 
1372 m elevation, along west ridges of 
Rocher Deboule Range, Hazelton map area, 
British Columbia, 55°08'N, 127°42.5'W. 
Sample 38-76R\X' , collected and interpreted by 
T.A. Richards. 

The sample is a pale beige bioti te-feldspar daci te 
porphyry from a biotite porphyry breccia. Plagioclase is 
slightly sericitized. Biotite is generally fresh but is slightly 
oxidized around the edges. 

Determinations GSC 78-73 through 77 are from three of 
a swarm of high-level intrusive bodies that extends for nearly 
400 km along the Intermon tane belt. The K-Ar ages 
(61 to 72 Ma) from the three stocks described here are 
consistent with other ages from the P.ulkley Intrusions 
(60 to 80 Ma) and probabl y represent the time of 
e mplacement of the stocks. 

Determinations GSC 78-78 and 79 are from acidic 
volcanics of the Brian Boru Formation in the Rocher Deboule 
Range. The volcanics are cut by the Rocher Deboule stock, a 
high-level granodiorite body that has given a 70 Ma K-Ar 
date. The two K-Ar ages from the Brian Boru volcanics are 
equivalent within the error limits and indicate a late 
Cretaceous age for this formation. The similarity in age 

between the volcanics a nd the Rocher Deboule stock strongly 
suggest s that the t wo are coeva l, a relationship that is not 
clearly evident in the field. The dates establish correlation 
of the Brian Boru volcan ics with the Kasalka volcanics in 
Whitesail Lake map area. 

GSC 78-80 

(93 IV\) 

Biotite, K-Ar age 50.7 ± 2.3 Ma 

K = 7.58%, 40 Ar/ 4 °K = 0.00299, radiogenic 
Ar '"83.7%. 
Concentrate: Clean, unaltered, light greenish 
brown biotite with no chlorite contamination. 

From quartz monzonite 
South of Kisegas Peak, north of Babine Ri ver , 
sou thern Atna Range, Hazelton map area, 
British Columbia, 55°46'N, l 27° 20'\\. Sampl e 
Kisegas-R W, collected and interpreted by 
T.1\. Richards. 

The sample is a leucocratic, medium grained biotite 
quart7 monzonite with conspicuous K-feldspar megacrysts. 
Biotite is partly rhloritized. 

The sample is from a porphyry molybdenum prospect 
that intrudes I !pper Jurassic Bowser Lake seciiments. The 
stock is one of a number of acidic, molybdenite-bearing 
intrusions a long the east margin of Coas t Plutonic Complex, 
all of whic:h give roughly 50 Ma ages. 

GSC 78-81 

(93 K) 

Muscovite, K-Ar age 117 ± 4 Ma 

K = 7 .39%, 4 0 Ar /4 ° K = 0.00703, radiogenic 
Ar - 89.9%. 
Concentrate: 
fine grained 
contam ination. 

Clean, c lear, unaltered, very 
muscovite with no visible 

From granite 
From quarr y where 
Pinkut Creek, Fort 
Columbia, 54°24'N, 
Creek, collected 
T.A. Richards. 

Babine Lake road crosses 
Fraser map area, British 
l 25°25'W. Sample Pinkut 

and interpreted by 

The sample is a coarse grained leucocratic muscovite 
granite. Muscovite (5%) is fresh. Biotite is slightly bent and 
quart7 and feldspars show incipient cataclasis. 

The sample is from a complex of granitic and granitoid 
rocks from the eastern margin of the Hazelton basin. These 
rocks are unlike most high-level stocks characteristic of the 
lntermontane Belt. The K-Ar age does not support the 
hypothesis that these rocks form the basement to the western 
Intermontane belt, but it is not clear just what the age 
represents. 

GSC 78-82 

(82 E) 

Biotite, K-Ar age 47.8 ± 3.1 Ma 

K = 6.65%, 4 0 Ar / 4 ° K = 0.0028 l, radiogenic 
Ar = 67.8%. 
Concentrate: Somewhat impure brownish 
orange biotite with approximately 9-10% 
ch lorite alteration. 

From granodiori te-quartz monzoni te 
2.6 km northeast of south end of Vaseaux 
Lake, east of Highway 97, Okanagan Valley, 
British Columbia, 49°17.5'N, ll9°30'W. 
Sample OKANAGAN GN, rollected and 
interpreted by A.V. Okulitch. 

See GSC 78-83 for description and interpretation. 
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GSC 78-83 

(82 E) 

Muscovite, K-Ar age 45.5 ± 3.0 Ma 

K = 8.67%, 4 0 Ar /4 ° K ~ 0.00268, radiogenic 
Ar= 68.3%. 
Concentrate: Relatively clean, unaltered 
c lear muscovite with a slight trace of c hlor ite 
contamination. 

From granodiorite-quartz monzonite 
Details as for GSC 78-82. 

Gneissic leucocratic granodiorite intrudes meta
sediments of the Okanagan Complex and is pre- or 
syntectonic with second phase structures in this area. 
Related plutons are found along the east side of the 
Okanagan Valley from Kelowna to Colville, Washington . 
Near the 49th parallel, one such body intrudes metasediments 
correlated with the Carboniferous to (7) lower Triassic 
Anarchist Group (Ryan, 1973). Phase 2 deformation is likely 
a mid-Jurassic event. The probable age of this intrusion is 
therefore Permo-Triassic but it has suffered both late 
Jurassic (circa 150 Ma) and Eocene heating which has reset 
the Rb-Sr and K-Ar systems. 

See GSC 78-88 for further discussion and GSC 78-94 for 
Ii ter a tu re references. 

GSC 78-84 

(82 E) 

Biotite, K-Ar age 45.6 ± 2.4 Ma 

K = 6.62%, 4 0 Ar /4 ° K = 0.00269, radiogenic 
Ar= 85 .1 %. 
Concentrate: Dark brown biotite with 
approximately 15% ch lorite alteration. 

From gneiss 
Highway 3, east of Osoyoos Lake at Anarchist 
Mountain lookout, British Columbia, 
49° 00'40"N, l I 9°24' I 5"W. Sample 
ANARCHIST GNEISS, collected and 
interpreted by A.V. Okulitch. 

See GSC 78-85 for description and interpretation. 

~SC 78-85 

(82 E) 

Hornblende, K-Ar age 63.5 ± 4.8 Ma 

K = 0.95%, 40 Ar/4°K = 0.00376, radiogenic 
Ar = 42.6%. 
Concentrate: Clean, unaltered, pleochroic, 
light brown to dark green hornblende with no 
visible contamination. 

From gneiss 
Details as for GSC 78-84. 

Results are typical of K-Ar analyses in the 
metamorphic complex and indicate either early Tertiary 
metamorphism or uplift and cooling or both. Some Tertiary 
plutonism may have local effects. Other work in the region 
(Ryan, 1973) with the Rb-Sr system indicates mid-Jurassic 
( 140 Ma) metamorphis m. On regional geological grounds, the 
Anarchist orthogneiss could be Permo-Triassic in age. 

See GSC 78-94 for literature references. 

·:::iSC 78-86 
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Biotite, K-Ar age 47.8 ± 3.2 Ma 

K = 6.85%, 4 0 Ar /4 ° K = 0.00282, radiogenic 
Ar= 79.0%. 
Concentrate: Light brown biotite with 
approximately 9% chlorite alteration. 

(82 E) 
From granitoid gneiss 
Kettle River valley, 3.2 km south of Winnifred 
Creek, about 61 km due east of Kelowna, 
British Columbia, 49°53'N, l l 8°4 l.5'W. 
Sample MONASHEE-I, collected and inter
preted by A. V. Okulitch. 

See GSC 78-87 for interpreta tion. 

GSC 78-87 

(82 E) 

Biotite, K-Ar age 47.6 ± 2.5 Ma 

K = 6.57%, 4 0 Ar / 4 ° K = 0.00280, radiogenic 
Ar = 77.6%. 
Concentrate: Somewhat impure, brown biotite 
with approximately 9% chlorite alteration. 

From "augen" granite 
At bridge over Kettle River, 4.2 km south of 
Mohr Creek, British Columbia, 49°48'N, 
I 18°42.5'W. Sample MONASHEE II, collected 
and interpreted by A.V. Okulitch. 

Foliated granite to granodiorite with K-feldspar augen 
and laced with pegmatite intruded the Okanagan Complex 
prior to much of the penetrative, mid-Jurassic deformation 
and metamorphism. Its minimum age is therefore Early 
Jurassic (circa 185 Ma) but could be Permo-Triassic or older. 
The evident pervasive effects of later events makes 
determination of the intrusive age improbable. 

See GSC 78-88 for further discussion. 

GSC 78-88 

(82 F) 

Hornblende, K-Ar age 55.5 ± 2.9 Ma 

K = 1.24%, 40 Ar/4°K = 0.00328, radiogenic 
Ar=74.1%. 
Concentrate: Clean, unaltered, pleochroic, 
olive-green to light brown hornblende with no 
vis ible contamination. 

From granodiorite gneiss 
About 1.6 km east-northeast of Upper Little 
Slocan Lake, on southern flank of Valhalla 
gneiss dome, about 14.5 km southwest of 
Slocan, British Columbia, 49°4 I .3'N, 
117° 37.9'W. Sample VALHALLA-3, collected 
and interpreted by A.V. Okulitch. 

Veined augen gneiss in the core of Valhalla gneiss dome 
(Reesor, 1965) was possibly intruded during Jura-Cretaceous 
orogenic events but detailed mapping south of the dome 
(Simony, 1976) suggests that extensively metamorphosed and 
injected upper Palaeozoic sediments form at least part of 
this unit. Its intrusive character is therefore in doubt and its 
K-Ar "age" likely reflects the influence of possibly coeval 
syenitic intrusions (Little, 1957; Reesor, 1965). 

These seven age determinations are from rocks of the 
Okanagan Metamorphic Complex. Orthogneiss and foliated 
intrusive rocks from the Okanagan Metamorphic Complex 
range in age from Precambrian to Cretaceous on the basis of 
speculative interpretation of field data but records only an 
early Tertiary thermal or cooling event spanning about 10 Ma 
(55 to 45 Ma). Discussion of this pervasive resetting of the 
K-Ar isotopic sys tem has been made previously (Okulitch, 
197 5) and little additional information has been subsequently 
obtained to explain it. Prevailing hypotheses include uplift 
and cooling of a metamorphic terrane created during Middle 
Jurassic orogenic events, extensive metamorphism associated 
with Eocene intrusive and extrusive rocks and Tertiary, very 



low grade, regional metamorphism and metasomatism. 
Detailed studies (Ryan, I 973; Solberg, 1977) indicate that the 
Rb-Sr system was similarly affected. An hypothesis 
combining uplift a nd c ooling with !oral ther ma l effects of 
exposed and sub jacent igneous rocks is a plausible 
compromise. 

See GSC 78-94 for literature references. 

GSC 78-89 

(82 L) 

Biotite, K-Ar age 47.6 ± 2.5 Ma 

K = 6. 9 3%, 4 0 Ar / 4 ° K "' 0.00280, radiogenic 
Ar = 82.8%. 
Concentrate: Light brown biotite with 
approximately 4% chlorite alteration. 

From gneiss 
Shuswap Range, southwest of Quee st 
Mountain, 0.8 km by road east of Sim Creek 
and 10.l km nort h-northeast of Sicamous, 
British Columbia, 50°55.2'N, 119°55.6'W. 
Sample l 25CAa73-3, collected and interpreted 
by A.V. Okulitch. 

See GS C 78-90 for further informat ion. 

GSC 78-90 

(82 L) 

Hornblende, K-Ar age 92.1 ± 4.2 Ma 

K -, 1.40%, 4 0 Ar / 4 ° K - 0.00549, radiogenic 
Ar = 76.5%. 
Concentrate: Clean, unaltered, pleochroic, 
light to dark green hornblende with no visible 
contamination. 

From gneiss 
Details as for GSC 78-89. 

Granodioritir gneiss that forms part of a n elongate, 
sill-like pluton that intruded metasediments of probable early 
Paleozoic age. The pluton ex te nds for 50 k m west from th E' 
Shuswap Complex north of Shuswa p Lake and a related body 
lies east of the complex near Reve lstoke (R.K. Wanless, 
personal communication, 197 5). The Pb-L system in zircons 
records the intrus ive age of 372 Ma (Late Devonian) 
(Okulit('h and Wanless, 1975). Later thermal e vents 
(regional metamorphism in the Middle Jurassi(', contact 
metamorphism possibly in the Cretaceous and up lift and 
cooling in the early Tertiary) produced open behaviour in the 
Rb-Sr system (W. Slawson, pe rsonal communication , 197 5), 
annealed fission tracks in z ircons to give circa 50 Ma dates 
(C. Naeser , personal communication, l 976)and set the K-Ar 
system at about 45 to 50 Ma ago. 

See GSC 78-94 for literature references. 

GSC 78-91 

(82 M) 

Hornblende, K-Ar age 107 ± 5 Ma 

K ~ 0 .877%, 4 0 Ar/4°K = 0.00638, radiogeni c 
Ar = 74.7%. 
Concentrate: C lean, una ltered, pleochroic, 
I ight brown to I ight green hornblende with no 
vis ible cont aminat ion . 

From granodiori te gneiss 
6.4 km south of the North Thompson River, 
32 km east southeast of Vavenby, Brit ish 
Columbia, 51°36.6'N, 119°26.0'W. Map unit 1, 
Adams Lake map (R. B. Campbe ll , 1965). 
Sample 141CAa74- l , collected and interpreted 
by A.V. Oku li tch. 

See GSC 78-93 for descr iption and interpretation. 

GSC 78-92 

(82 M) 

Biotite, K-Ar age 54.4 ± 2.3 Ma 

K ~ 7.15%, 4 0 Ar/4° K = 0.00321, radiogen ir 
Ar = 81.3%. 
Concentrate: Brown biotite with approxi-
mately 4% chlori t e a lteration. 

From granite to granod iorite gneiss 
On Highway 5, 27. 4 km east of Vavenby, 
Br itish Columbia, 5 1°40.4'N, 119°26.7'\V. 'Vlap 
un it 1, Adams Lake map area (Campbell , R .B., 
1963). Sample 169CAa74, rol lected and inter
preted by A. V. Okuli tch. 

See GSC 78-9 3 for description a nd interpretat ion. 

GSC 78-93 

(83 D) 

Biotite, K-Ar age 57.5 ± 2.4 Ma 

K = 7. 9 5%, 4 0 Ar / 4 ° K _, 0 .00339, radiogeni r 
!-\ r = 83. 1%. 
Concentrate: Clean, una ltered, brownish 
orange biotite with no vis ible ('Ontamination. 

From granite 
On Highway 5, 9.3 km south of Blue 
R iver bridge, Brit ish Columbia, 52°03'N, 
11 9°20'\V. Map un it 10 (within uni t 2A), 
GSC Map 15- 1967 (Canoe R iver; 
R.B. Campbell). Sample 393CAa74, collerted 
and interpreted by A. V. Okulitch. 

Granodior itic orthogneiss from the western marg in of 
the Shuswap Complex north of Adams Lake near the North 
Thompson River is of pre- late Jurassic age. Field 
re lationships prov iding better age li mits are unava ilable as 
these plutons are isolated by fau lts or lie within undated 
country rorks. Samples GSC 78- 9 1 and 78-92 bear some 
similarity to Devonian intrusi ve rocks near Adams Lake 
(Okulitch and Wanless, 1975). Reset ting of the K- Ar syst em 
at a bout 55 Ma is typical for most gne issic rocks wit hin the 
complex and has been discussed above in relation to the 
Okanagan Complex. The late Cretaceous ( 107 ± 5 Ma) date 
obtained fro m sampl e GSC 78-91 may have been caused by 
thermal effects of nearby Cretaceous plutons (Campbell and 
Tippe r , 1971) but in view of th<' known pervasive effects of 
Tertiary resetting, must be considered a m inimum date. 

See GSC 78-94 for Ji terature references. 

GSC 78-94 

(82 \ii) 

Hornblende, K- Ar age 143 ± 6 Ma 

K - 0.860%, 4 0 Ar / 4 ° K "" 0.00862, radioge nic 
Ar = 82.4%. 
Conrentrate : Clean, unaltered , ple ochroir, 
yellowish brown to green hornblende with no 
vis ible rontaminat ion. 

From nepheline syen ite gneiss 
At 2439 m (8000 ft .) altitude , 275 m west of 
summit of \fount Copeland, approx imately 
19. 3 km nor thwest of Revelstoke, Br itish 
Columb ia, 51 ° 07 J/2 'N, 118° 25 1/2' \V. 
Sample \'(' N- 4-74, rol lected and interpret ed by 
R.K. Wanless and A. V. Okulitch. 

A small pluton of syenite gneiss lies on the sout l1 flank 
of Frenchman's Cap gneiss dome where it intruded 
metasediments of possible ear ly Cambrian age (Fyles, 1970). 
Having apparently partic ipated in all phases of defor ma tion, 
the earl iest of which , on the basis of regionally arquired field 
rela tions and radiometric data, may be Ordovician in age 
(P.B. Read, persona l communicat ion , 1976), t he pluton is 
presumed to be of early Paleozoic age. In view of some 
uncertainty as to the age of the intruded rocks, it may be 
o lde r. The da te of 143 ± 6 Ma reflects e ffects of 
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Jura-Cretaceous metamorphism but in view of the c-ommon 
Tertiary resetting described previously, must be c-onsidered a 
minimum age for that event. 
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GSC 78-95 Biotite, K-Ar age 51.0 ± 2.4 Ma 

(82 F) 
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K = 6.43%, 4 0 Ar / 4 ° K = 0.00301, rad iogenic
Ar - 90.5%. 
Concentrate: Brownish orange biotite, with 
approximately 1596 chlorite alteration. 

From uraniferous pegmatite 
9.7 km south of Castlegar, two miles upstream 
on north side of China Creek, south central 
British Columbia, 49°14'0"N, 117°42'30"\\. 
Sample 82F-770064, collected and interpreted 
by D.R. Boyle. 

The rock is a coarse grained biotite-muscovite-garnet
smoky quartz-plagioclase pegmatite containing uraninite and 
sec-ondary uranium minerals (uranophane). Pegmatite body 
intrudes layered granitoid gneisses of the Shuswap 
Metamorphic Complex. 

See GSC 78-99 for interpretation. 

GSC 78-96 Biotite, K-Ar age 54.7 ± l.9 Ma 

K - 5.07%, 4 0 Ar/4 ° K ~ 0.00323, radiogenic 
Ar = 85.7%. 
Concentrate: Brownish orange biotite with 
approximately 1596 chlorite alteration. 

From uraniferous pegmatite 
(82 [') 10 km south of Castlegar, two miles upstream 

on south side of China Creek, south central 
Rritish Columbia, 49° l3'0"N, l 17°42'0"W. 
Sample 82F-770145, collected and interpreted 
by D.R. Boyle. 

DE'tails as for GSC 78-95. 

See GSC 78-99 for interpretation. 

GSC 78-97 Biotite, K-Ar age 50.0 ± 2.4 Ma 

(82 E) 

K = 6. '3 7%, 4 0 Ar / 4 ° K = 0.00294, radiogenic 
Ar - 88.5%. 
Concentrate: Brownish orange biotite with 
approximately 1096 chlorite alteration. 

From uraniferous pegmatite 
11.3 km north of Grand Forks, British 
Columbia, 49°07'0"N, l 18°22'40"W. 
Sample 82E-770065, collected and interpreted 
by D.R. Boyle. 

The rock is coarse grained, biotite-muscovite -garnet
smoky quartz-pJagioclase pegmatite c:ontaining uraninite and 
secondary uranium minerals. Pegmatite body intrudes biotite 
schists and gneisses of the Shuswap Metamorphic Complex. 

See GSC 78-99 for interpretation. 

GSC 78-98 

(82 L) 

Biotite, K-Ar age 50.0 ± 2.4 Ma 

K - 7 .6896, 4 0 Ar /4 ° K = 0.00294, radiogenic 
Ar = 61.596. 
Concentrate: Clean, unaltered, biotite with 
no visible chlorite contamination. 

From uraniferous pegmatite 
32 km east of Vernon, British Columbia on the 
north side of Blue Springs Creek, 50° l 5'0"N, 
118°45''30"W. Sample 82-LPG-l-A, collected 
and interpreted by D.R. Royle. 

The rock is a coarse grained, muscovite-biotite-garnet
smoky quartz-plagioclase pegmatite containing monazite and 
secondary uranium minerals. Pegmatite body intrudes 
grani to id gneisses of the Monashee Group, Shuswap 
Metamorphic Complex. 

See GSC 78-99 for interpretation. 

GSC 78-99 :Vlusc ovite, K-Ar age 48.9 :1: 2.5 Ma 

l< = 7 .60%, 4 0 Ar / 4 ° K = 0.00288, radiogenic 
Ar = 64.196. 
Concentrate: Clean, brownish stained 
musc ovite with no visible contamination. 



(82 L) 
From uraniferous pegmatite 
Detai Is as for GSC 78-98. 

Samples GSC 78-9 5, 96, 97, 98, and 99 were taken from 
uraniferous pegmatites in south rentral British Columbia. 
These bodies have a remarkably si milar mineralogica l 
composition and texture to uranium-producing pegmatites in 
the northern part of Washington state. Age determinations 
for the British Columbia pegmatites and those of the 
Daybreak and ,'\tomic Silver mines of Washington are 
summarized below. 

Sample No. Location 1\llineral Age (Ma) - - --

GSC 78-95 China Creek, B.C. Biotite 51.0 7 2.4 

GSC 78-96 Grand Forks, B.C. Biotite 54.7 ± J. 9 

GSC 78-97 China Creek, B.C. Biotite 50.0 :': 2.4 

GSC 78-98 Blue Springs, B.C. Biotite 50.0 ± 2.4 

GSC 78-99 Blue Springs, B.C. Muscovite 48.9 ± 2.5 

PG-lA Daybreak Mine, Wash. Muscovite 60.l ± 1.9 

PG-2A Atomic Silver Mine, Muscovite 53.3 ± 1.9 
Wash. 

All of the data fall within a 11 Ma interva l (49-60 Ma) 
and good rorrelation exists between ages for biotite
muscovite pairs (Blue Springs) and biotites from spatially 
related but separate pegmatites (China Creek). These rocks 
are very coarse grained pegmatites consisting of plagioclase, 
smoky quartz, garnet and variable amounts of muscovite and 
biotite; border phases tend to be biotite rich while interna l 
zones are generally muscovite rich. Some pegmatites contain 
uraninite associated with books of mica (China Creek and 
Grand Forks); all bodies cont a in secondary uranium minerals 
(autunite or uranophane). :\llonazite is present in the Blue 
Springs pegmatite. All of the British Columbia pegmatites 
occur in the Shuswap Metamorphic Complex , in areas also 
containing Cretaceous to middle Tertiary intrusive phases. 
The Blue Springs pegmatite is a large discordant 
body whereas the China Creek and Grand 

Forks pegmat ite swarms appear to be roncordant withi n the 
Shuswap gneisses. The Daybreak and Atomic Silver 
pegmatites in northern Washington occur within intrusive 
rorks of monzonitic composit ion. Although distinct 
similarit ies exist between mineralogy, uran ium content and 
age of the Bri t ish Columbia a nd Washington pegmatites the 
possibility of resetting of K-Ar ages for the south central 
British Columbia pegmatites by a we ll documented Tertiary 
thermal event (45-50 Ma) must be rnnsidered (Ross, 1973 ; 
\iledford, 197 5) . Resetting of K- Ar ages in t he Shuswap 
i\tletamor phic Complex by Tertiary volcanic-: e vents has a lso 
been documented (Mathews, 1976; Okulitch, 1978). It would 
appear therefore that without supplementary measurements 
(i.e. I J-Pb dat ing of uran inites or z irrons) it is not poss ible to 
delimit t he presence of an uraniferous pegmat ite province in 
south central British Columbia and northern Washington 
consisting of a single generation of pegmatites. 
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Yukon 
(GSC 78-100 to GSC 78-110) 

GSC 78-100 

(1151) 

Biotite, K-Ar age 63.5 ± 3.1 Ma 

K = 6.45%, 4 0 Ar /4 ° K = 0.0037 5, radiogenic
Ar ., 72.3%. 
Concentrate: Clean, unaltered, brown biotite 
with no visible rontam ina tion. 

From andesite 
Bottom end of Granite Canyon, Pelly 
River, Yukon, 62°43'30"N, 136° l3'W. 
Sample T074-74A, collected and interpreted 
by D. Tempelman-Kluit. 

The fresh basalt sampled was rorrelated (Bostock, 1936) 
with the Carmacks Group on lithologic grounds and because 
the age of that group is improperly known the sample was 
dated. The rock also resembles basalt in the lower Mount 
Nansen Group and because its 63.5 Ma age is close to the 
55 ± Ma age of plutonic and volcanic rocks from the Mount 
Nansen Group, it may be better correlated with that group. 
On the other hand it is surprising to fine Mount Nansen ages 
so far northeast, only 30 km southwest of the Tintina Fault. 
The nearest occurrences of Mount Nansen Group are 80 km 
farther southwest. Most likely this basalt is equivalent to 
that at Solitary Mountain and Boswell River in northeast and 
southeast Laberge map area. It may also represent a su ite of 
volcanics distinct from both the Mount Nansen and Carmacks 
groups. 

Reference 
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GSC 78-101 

(105 f) 

Whole-rock, K-Ar age 189 ± 22 Ma 

K = 0.94%, 40 Ar/4°K = 0.01159, radiogenic 
Ar" 94.3%. 
Concentrate: Crushed whole-rock. 

From acid tuff 
Ridge between Seagu ll Creek and McConnell 
River, 10.2 km bearing 343° from mouth of 
White Creek, Yukon , 61°33'N, 132°34'W. 
Sample T07 5-33-2, collected and interpreted 
by D. Tempelman-Kluit. 

This sample of Mississippian acid to intermediate 
volcanic rock was taken to test whether its K-Ar apparent 
age reflects the stratigraphic age of the rocks or a younger 
thermal event. The 189 Ma date is far too young for the 
Mississippian time of extrusion of the volcanics, but too old 
for the 90 Ma thermal event that has regionally reset most 
rocks in this district. The apparent age therefore may 
reflec t partial thermal resetting of the volcanics by the 
90 Ma event or an older thermal event not previously 
recogni zed. This possible later event may be the regional 
thrust ing and folding which occurred during the 
Jura-Cretaceous. If so, the 189 Ma age may pinpoint the 
time of this event. 

GSC 78-102 
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Biotite, K-Ar age 76.7 ± 3.4 Ma 

K ~ 7 .08%, 4 0 Ar /4 ° K ~ 0.00456, radiogenic 
Ar = 75.396. 
Concentrate: Dark brown biotite with 
approximately 4% chlorite alteration. 

(105 F) 
From quartz monzonite 
Top of ridge, !.8 km south-southwest of 
6943 peak, Yukon, 61°26.5'N, 133°53'W. 
Sample T07 5-26-7, collected and interpreted 
by D. Tempe lman-Kluit. 

See GSC 78- 109 for discussion and interpretation. 

GSC 78-103 

(105 F) 

Biotite, K-Ar age 88.1 ± 3.2 Ma 

K = 7 .63%, 4 0 Ar / 4 ° K ~ 0.00524, radiogenic 
Ar = 90.996. 
Concentrate: Relatively clean, fresh, 
light brown biotite with approximately 
196 chloritization. 

From quartz monzonite 
Top of ridge, 8.6 km north-northwest (325°) 
from junction of Sheep Creek and Big 
Salmon River, Yukon, 61°28'15"N, l33°34'W. 
Sample T07 5-25-11 , collected and interpreted 
by D. Tempelman-Kluit. 

See GSC 78-109 for discussion and interpretation. 

GSC 78-104 

(105 F) 

Biotite, K-Ar age 91.2 ± 3.3 Ma 

K = 6. 98%, 4 0 Ar /4 ° K ~ 0.00544, radiogenic 
Ar = 88.8%. 
Concentrate: Brownish orange biotite with 
approximately 6% ch lorite alteration. 

From quart z monzonite 
Top of ridge, 9.3 km bearing 
Pass Peak, Yukon, 61°29'N, 
Sample T07 5-19-9, collected and 
by D. Tempelman-Klu it. 

176° from 
132°49'W. 

interpreted 

See GSC 78-109 for di scussion and interpretation. 

GSC 78-105 

(105 F) 

Biotite , K-Ar age 96.0 ± 3.5 Ma 

K = 6.98%, " 0 Ar/4°K = 0.00573, radiogenic 
Ar~ 83.5%. 
Concentrate: Dark brown biotite with 
approximately 6% chlorite alteration. 

From quartz monzonite 
Hilltop 4.5 km west of junction of Seagull 
Creek and McConnell River, Yukon, 61°23.5'N, 
132° 36'W. Sample T07 5-20-3, collected and 
interpreted by D. Tempelman-Kluit. 

See GSC 78-109 for discussion and interpretation. 

GSC 78-106 

(105 F) 

Biotite, K-Ar age 86.4 ± 3.2 Ma 

K = 7.56%, 40 Ar/"°K = 0.00514, radiogenic 
Ar= 89.7%. 
Concentrate: Clean, unaltered, brown biotite 
with no visible contamination . 

From quartz monzonite 
Ridge 9.6 km east-northeast (64°) from 
junction of Rose River and Big Creek, Yukon, 
61°15 l/2'N, 132°50.5'W. Sample TOC75-17b, 
collected by G. Cavey and interpreted by 
D. Tempelman -Kluit. 

See GSC 78-109 for discussion and interpretation. 



GSC 78-107 

(105 F) 
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Figure 4. Quartz monzonite and related pluton.s, central Yukon . 

Biotite, K- Ar age 85.3 ± 3. 1 Ma 

K = 7 .4296, 4 0 Ar / 4 ° K ~ 0.00508, radiogenic 
Ar = 84.796. 
Concentrate: Greenish-brown biot ite with 
approximately 596 chlorite alteration. 

From granod iorite 
On r idge 7.3 km southeast (1 28° ) from 7134 
peak, south of Gray Creek, Yukon, 61° 08'N, 
133°30.5'W . Sample T075-31-17, collec ted 
and interpreted by D. Tempe lman-Kluit. 

GSC 78- 109 

(105 F) 

Biot it e, K-Ar age 99.2 ± 3.6 Ma 

K = 6.47%, 40 Ar / 4 °K = 0.0059 3, rad iogenic 
Ar = 87.5%. 
Concentrate: Brownish orange, considerably 
al tered biot it e wi th 15% chlorite as both a n 
a lteration product and as free flakes. 

From quartz monzonite 
Ridge l 0 km north-northeast (16° ) from \!It . 
Hogg, Yukon, 61°26'N, 132° 11 'W. 

See GSC 78- 109 for d iscussion and interpre tation . 

Sample T075- 17-3, collened and interpreted 
by D. Tempelman- Kluit. 

GSC 78-108 

(105 F) 

Biotite, K- Ar age 70.1 ± 2.6 Ma 

K = 7.55%, 40 Ar/4°K = 0.004 15, rad iogen ir 
Ar " 68.796. 
Concentrate: C lean , fresh and una lte red , 
brownish orange biotite wi th no visible 
contamination . 

From quartz monzonite 
Dropoff \t\ountain, Yukon , 6 l 0 07'N, 
133° l 3'30"W. Samp le T07 5-27-9, col lected 
and interpreted by D. Te mpel man - Kluit. 

See GSC 78-1 09 for discuss ion and interpre tation. 

The samples are of quart z monzonite and related rocks 
which form concordant and discordant plutons that intrude 
strata as young as \!\ississippian in a large area in centra l 
Yukon (Fig. 3). The samples resemble other quart z 
monzonites which occur widely in northeastern Yukon a nd 
British Colu mbia tha t have given K-Ar ages between 70 and 
11 0 Ma. Although the samples reported here a re Jitho
logic a lly similar, their apparent ages range widely and they 
ev ident ly cooled du ring an interva l from 100 to 70 Ma ago. 
Systematic var iation in the apparent ages is not de tectable 
from the widel y spaced sampling done to date . The ages a re 
consistent with fou r others reported earlier for samples from 
simi lar pl utonic rocks and regional ly metamorphosed rocks 
(see rig. 4). 
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Rock Association Age (Ma) 

Regionally metamorphosed 85 GSC 65-37 Adjusted for 
rocks 93 GSC 65 -36 25th JGC 

92 GSC 65-34 Constants 

Big Salmon Batholith 92 GSC 65-35 

Dycer Creek Stock 76. 7 GSC 78-102 

Nisutlin Batholith 88 .1 GSC 78-103 
91. 2 GSC 78-104 
96.0 GSC 78-105 
86.4 GSC 78-106 

Quiet Lake Batholith 85.3 GSC 78-107 
70. I GSC 78-108 

White Creek Stock 99.2 GSC 78-109 

Whe ther the wide range in ages ref lects not only a Jong 
cooling interval but also a long intrusive history is unknown . 

The JO Ma range in the four ages from the apparently 
homogeneous Nisutlin Batholith suggests t ha t this pluton is a 
long-lived multiple intrusion. The 15 Ma difference in ages 
of the two samples from the heterogeneous Quiet Lake 
Batholith also suggest it is a multiple intrus ion emplaced 
during a considerable time span. 

GSC 78-110 
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Hornblende, K-A r age 372 ± 15 Ma 

K = 1.6996, 40 Arr°K = 0.02398, radiogenic 
Ar ,.. 93.696. 
Concentrate: Relativel y clean, unaltered, 
pleochroic, brown to green hornblende with 
Jess than 196 chlorite contamination. 

(116 0) 
From coarse grained syenodior ite 
Unnamed hill north of Porcupine River, 25 km 
east-northeast of the village of Old Crow, 
Yukon, 67° 36'N, 139° l 5'W. Sample 998 NC2, 
collected and interpreted by D.K. Norr is. 

The stock is an isolated occurrence of lim ited areal 
e xtent and very poor e xposure between the Ka ltag- Porcupine 
and Yukon Faults, on t he nor th flank of the Aklavik Arch, 
GSC Jocali ty C-27 I 34. Highly sheared, basic intrus ions are 
strung out along the Kaltag-Porcupine Fault adjacent to the 
stock. Scattered outcrops of Lower Paleozoic carbonat es and 
Upper Mesozoic e lastics occur in t he im mediate area but 
their contact re lations with t he stock are not visib le . 

The stock differs s ignificant ly in minera logy from the 
neighbouring Mount Schaeffer (Baadsgaard e t al. , I 961) and 
the Old Crow (Wanless et a l., 1965) granit ic stocks from 
which Devonian and younger isotop ic ages have been 
obtained. 
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District of Franklin 
(GSC 78-l l l to GSC 78-1 23) 

GSC 78-lll 

(77 E) 

Muscovite, K-Ar age 1673 ± 42 Ma 

K = 8.87%, 4 0 Ar / 4 ° K ,., 0.1602, radiogenic 
Ar= 98.7%. 
Concentrate: Clean, c lear, unaltered 
muscovite with no visible contamination. 

From syenite 
Outcrop near small lake 16 km nort h of 
Washburn Lake and 88. 5 km northwest of 
Cambridge Bay, Victoria Is land, District of 
Franklin, 70° 15'N, 107°35'W. Sample WG-1 , 
collected by K. Bond (Uranex Exploration) and 
interpreted by Walter Gibbins (DINA). 

The rock is a coarse- to very coarse-grained fresh and 
unaltered syenite. This syenite is overlain by Paleozoic 
carbonates and late Proterozoic diabase sil ls . Nearby 
sediments may be of Hadrynian and/or Aphebian age 
(Young and Jefferson, 1975), but c ritical contacts have not 
been located or examined. 

The Hudsonian age extends the Churchill Province to 
Victoria Island, over 160 km northwest of previously reported 
limits. This area is within 160 km of both the 1\ilinto Inlier 
and Coppermine Homocline of the Bear Province. Any 
proposed boundary between the Bear and Churchill prov inces 
will have to be defined and delineated by geophysica l 
methods. 

The relative age of nearby Proterozoic sediments is 
controversia l (Young and Jefferson, 1975 , p. l 737) and unless 
a relationship can be established with the syenite t hey are 
likely to remain so. 
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GSC 78-112 

(58 B) 

Biotite, K-Ar age 1689 ± 42 Ma 

K = 7 .45%, 4 0 Ar/"" K = 0.1625, radiogenic 
Ar = 99. 4%. 
Concentrate: Clean, unaltered, brownish 
orange biotite with no vis ible contaminat ion . 

From charnockitic gneiss 
Between Bellot Stra it and Macgregor Laird 
Lake, Somerset Island, District of Franklin, 
72°02'N, 94°43'W. Sample 76-DV-279-A, 
collected by C.D.S. de Vries a nd R.D. Stevens, 
interpreted by C.D.S. de Vries (University of 
Calgary). 

The sample is from a foli ated hypersthene and biotite 
bearing quartzo-feldspathic gneiss. The foliation is para llel 
to axial planes of f3 mesoscopic folds in adjacent mafic 
bands and is marked by flattened quartz, elongated 
hypersthene and weakly oriented biotite. The K-Ar age 
probably dates uplift and cooling of the rock a f ter f 3 
deformation and high grade metamorphism. 

GSC 78-113 

(58 B) 

Biot ite, K- 1\r age 1742 ± 42 Ma 

K ~ 7.24'Xi, " 0 Ar/ 4 °K = 0.1704 , radiogenir 
Ar = 99.5%. 
Concentrate: Relatively c lean and fresh, 
brownish orange biotite with approxi mate ly 
l % chlorite a lteration. 

From garnet-sillimanite paragneiss 
Approximately 2 km east of Mount Wa lke r , 
southern Somerset Island, District of Franklin, 
72°04'N, 94°16'\V. Sample 76-DV-274-C, 
collected and interpreted by C.D.S. de Vr ies 
(University of Calgary). 

The sample is a well-fol iated sil limanite-garnet-biotite
potash fe ldspar -plagioclase-quar t z gneiss. These meta
sediments show evidence of both F l and F 3 deformation . 
Garnet porphyroblasts are distinct ly flattened in S l surfaces, 
sillimani te forms L 3 lineations, and biot ite has been 
observed to be either parallel to S 1 surfaces, or S 3 surfaces, 
suggesting that biotite recrystall ized during the last phase of 
deformation. 

It may be concluded that the J 742 Ma age represents 
uplift and coo ling after the high grade metamorphic event 
and F 3 deformation. 

GSC 78-114 

(58 B) 

Horn blende, K-Ar age 1942 ± 126 Ma 

K = 0. 4 7%, 4 0 Ar / 4 ° K = 0.2028, radiogenic 
Ar = 97.5%. 
Concentrate: Clean, unaltered, nonpleochroic, 
very light green amph ibole with no vis ib le 
contamination. 

from metabasi te 
Between Macgregor Laird Lake and Bellot 
Strait, about 8 km east-northeast of Leask 
Point, Somerset Island, Distr ict of f rank lin, 
72°00'30"N, 94 ° 57'W. Sample 76-DV-279-b5, 
collected by C. D.S. de Vries and R.D. Stevens, 
interpreted by C.D.S. de Vries. 

See GSC 78-11 6 for descr iption and inter pretation. 

GSC 78-115 

(58 B) 

Hornb lende, K-Ar age 2126 ± 150 Ma 

K = 0 .39%, 4 0 Ar/4 ° K = 0.2358, radiogenic 
Ar= 96.8%. 
Concentra te: Clean, unaltered, pleochroic, 
light brown to dark brown hornblende with no 
visible contamination. 

From metabasite 
Bet ween Macgregor Lai rd Lake and Bellot 
Strait, about 8 km east-northeast of Leask 
Point, Somerset Island, Distr ict of Franklin, 
72°00'30"N, 94 ° 57'\V. Sample 76-DV-279-b6, 
collected by C. D.S. de Vries and R.D. Stevens, 
interpreted by C.D.S. de Vr ies. 

See GSC 78-J 16 for description and interpretation. 
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GSC 78-116 Hornblende, K-Ar age 2009 ± 176 Ma 

(58 B) 

K ~ 0.30%, 40 Ar/ 4 °K ~ 0.2144, radiogenic 
Ar= 95.1%. 
Concentrate: Clean, unaltered, pleochroic, 
light brown to dark brown hornblende with no 
visible contamination. 

From metabasite 
Between Macgregor Laird Lake and Bellot 
Strait, about 8 km east-northeast of Leask 
Point, Somerset Island, District of Franklin, 
72° 00.5'N, 94 ° 57'W. Sample 76-DV-279-b 12, 
collected by C.D.S. de Vries and R.D. Stevens, 
interpreted by C. D.S. de Yr ies (University of 
Calgary). 

All three samples are from an approximately 70 m thick 
metabasite sheet which has been metamorphosed under 
conditions of the granulite facies. A distinct mineralogical 
and textural change is observed from the rim of the unit, 
which is a medium grained, diopside-hypersthene-plagioclase 
(An 85)-hornblende gneiss to a very coarse grained, massive 
hornblendi te core, mainly composed of green pleochroic 
hornblende with minor amounts of plagioclase (An 95), 
hypersthene and hercynitic spine!. Textural and petrological 
features indicate that amphiboles and pyroxenes formed as an 
equilibrium assemblage under granulite facies ronditions. 

The metabasi te sheet has been affected by both F l 
and F 3 deformation (Kerr and de Vries, 1977). C-axes of 
hornblendes form a weak lineation approximately parallel to 
F 3 hinges. Since amphiboles and pyroxenes appear to form 
equilibrium textures, the granulite facies event probably 
occurred late in the tectonic history, i.e. syntectonic with 
F 3 deformation. 

The K-Ar dates on the three hornblende roncentrates 
cluster around 2000 Ma, which may tentatively be taken as 
the minimum age of the granulite facies metamorphic event 
and F 3 deformation. It can be noted that all other K-f-\r 
dates available from the Precambrian metamorphic rocks of 
the Boothia-Somerset region (Blackadar, 1967) give younger 
apparent ages ranging from about 1740 to 1635 Ma. AH these 
younger ages are from biotite concentrates perhaps 
reflecting the lower blocking temperature for argon in 
biotite. 
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GSC 78-117 Biotite, K-Ar age 1654 ± 40 Ma 

(47 D) 

K = 7.47%, 40 Ar/4°K = 0.1573, radiogenic 
Ar~ 99.5%. 
Concentrate: ReJatively clean, unaltered, 
light green biotite with approximately 
l % chlorite contamination. 

From gneiss 
Igloolik map-area, District of Franklin, 
69°05'N, 83°17'W. Sample WN-53-75, 
collected and interpreted by R.K. Wanless and 
M. Schau. 

See GSC 78-118 for description and interpretation. 
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GSC 78-118 

(47 D) 

Hornblende, K-Ar age 1688 ± 50 Ma 

K ~ 1.23%, 4 0 Ar /4 ° K = 0.1623, radiogenic 
Ar = 99.3%. 
Concentrate: Clean, unaltered, pleochroic, 
brown to dark green hornblende with no visible 
contamination. 

From gneiss 
Details as for GSC 78-117. 

The biotite and hornblende have approximately the 
same age which is near that of the "Hudsonian event". 
Usually concordant numbers from different minerals are 
taken to signify that the minerals formed at this time. The 
geological evidence is that these gneisses and the contained 
minerals had a long history and the latest (conical) folding 
may be reflected by these numbers. A zircon age from this 
gneiss is discordant but intersects concordia near 2605 Ma 
(R.K. Wanless, personal communication). 

GSC 78-119 

(47 A) 

Biotite, K-Ar age 1610 :!: 40 Ma 

K ~ 6.93%, 40 Ar/4°K ~ 0.1510, radiogenic 
Ar= 99.5%. 
Concentrate: :Vloderately altered brown 
biotite with approximately 8% chloritization. 

From "granite" 
Approximately 26 km west-northwest of Hall 
Lake, District of Franklin, 68° 56'N, 83° 54'W. 
Sample WN-51-74, collected by R.K. Wariless 
and M. Schau. 

See GSC 78-120 for interpretation. 

GSC 78-120 

(47 A) 

Muscovite, K-Ar age 1588 ± 49 Ma 

K = 8.51%, 40 Ar/4°K = 0.1480, radiogenic 
Ar = 99.2%. 
Concentrate: 
yellow-stained 
contamination. 

From "granite" 

Clean, unaltered, 
muscovite with no 

Details as for GSC 78-119. 

slightly 
visible 

Muscovite and biotite from this pluton of the Hall Lake 
Plutonic Complex give a minimum date probably associated 
with the "Hudsonian Event". 

GSC 78-121 

(47 A) 

Biotite, K-Ar age 1630 ± 40 Ma 

K = 7.60%, 40 Ar/4°K = 0.1539, radiogenic 
Ar = 99.7%. 
Concentrate: Somewhat altered brown biotite 
with approximately 7% chlorite. 

From acid volcanic rock 
Approximately 26 km west-northwest of Hall 
Lake, District of Franklin, 68°56'N, 83°54'W. 
Sample WN-52-74, collected and interpreted 
by R.K. Wanless and M. Schau. 

This biotite, from an acid volcanic rock of Prince 
Albert Group, gives a "Hudsonian" date. It is in part 
chloritized. The rocks are interpreted to be Archean on 
geological grounds. 



GSC 78-122 

(26 B) 

Hornblende, K-Ar age 1839 ± 52 Ma 

K = 1.09%, 40 Ar/4°K = 0.1856, radiogenic 
Ar,.. 99.4%. 
Concentrate: Clean, unaltered, slightly 
pleochroic, dark brown hornblende with no 
visible contamination. 

From gneiss 
49.9 km west of Littlecoat Channel, 
Baffin Island , District of Franklin, 
64°29'N, 66°44'\V. Map unit 8, GSC Map 
17-1966. Sample T A-65- T230, collected by 
R.G. Blackadar and interpreted by 
C.H. Stockwell. 

This hornblende is from a medium grained, black, 
hornblende-pyroxene gneiss with inter layers of grey material. 
Fresh hornblende is the most plentiful minera l present; the 
other minerals include pyroxene, qua rtz, plagioclase, and 
accessory apatite and opaque ma terial. 

Because hornblende, as a rule, retains argon at a high 
temperature the determined age is probably close to the time 
of crystallization of the hornblende and to the time of 
metamorphism. 

GSC 78-123 

(25 P) 

Hornblende, K-Ar age 1670 ± 49 Ma 

K = 0.432%, 40 Ar/ 4 °K = 0.1597, radiogenic 
Ar ,.. 97.5%. 
Concentrate: Clean, unaltered, pleochroic, 
brownish green to light brown hornblende with 
no contamination. 

From amphibolite 
Beekman Peninsula, 4.8 km northwest of 
Winton Bay, Baffin Island, District of 
Franklin, 63°26'N, 64°42'W. Map unit 5, 
GSC Map 18-1966. Sample SR-65-216A, 
collected by R.G. Blackadar and interpreted 
by C.H. Stockwell. 

Medium grained, black amphibolite with inconspicuous 
foliation and lineation. Over half of the roc:k consists of 
fresh hornblende, the remainder being plagioclase and quartz. 

Because of the generally good retention of argon in 
hornblende at high temperature, the determined age is 
probably not much younger than the time of crystallization of 
the hornblende and the time of metamorphism. 
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District of Mackenzie 
(GSC 78-124 to GSC 78-1 4 1) 

GSC 78-124 

(85 I) 

Biotite, K-Ar age 2109 ± 47 Ma 

K = 7.35%, " 0 Ar/4°K = 0.2326, radiogenic 
Ar= 99.7%. 
Concentrate: Light brown biotite with 
approximately 15% chlorite alteration. 

From granite 
4.5 km northeast of the mouth of 
Fran<;:ois River, District of Mackenz ie, 
62°06'10"N, ll2°51'5l"W. Map unit Agr, 
GSC Paper 78-lA, Fig. 26.l. Sample 
77DM l 26a, collected and interpreted by 
A. Davidson. 

See GSC 78-125 for description, and GSC 78-131 for 
interpretation. 

GSC 78-125 

(85 I) 

Muscovite, K-Ar age 2201 ± 48 Ma 

K = 8.74%, 4 0 Ar /4 ° K = 0.2502 , radiogenic 
Ar ~ 99.4%. 
Concentrate: Clean, fresh, clear muscovite 
with no visible contamination. 

From granite 
Details as for GSC 78-124. 

The rock is massive, homogeneous, pale grey, medium
to coarse-grained, inequigranular two-mica granite, with 
scattered, randomly oriented, tabular megacrysts of white 
microcline. It is composed of approximately 30% each of 
sodic o ligoclase, microcline and quartz, 7% muscovite, 
3% biotite and a trace of blue-green apatite. 

See GSC 78- 131 for interpretation. 

GSC 78-126 

(85 I) 

Hornblende, K-Ar age 2127 ± 79 Ma 

K = 0.99%, 40 Ar/ 4 °K = ': .2359, radiometric 
Ar ~ 99.4%. 
Concentrat e : C lean, unaltered, brown to 
green pleochroic hornblende with no visible 
contamination. 

From quartz syenite 
1.75 km east of the west end of 
Whiteman Lake, south shore, Distr ict of 
Mackenzie, 62°08' l l "N, 112 ° 45'09"W. Map 
unit 2a, GSC Paper 78- 1 A, Fig. 26. 1. 
Sample 77 DM8 l, col lected and interpreted by 
A. Dav idson. 

The rock is massive , homogeneous, medium grained, 
equigranular, greenish -buff biotite-hornblende quartz syenite. 
The sample was collected at the lake shoreline where the 
rock is fresh . The same rock back from the shore is 
characteristically brown-weathering and crumbly. This 
sample is composed of perthitic feldspar (72%), quartz ( 14%), 
hornblende (10%), biotite (2%), altered fayalite (2%) and 
traces of zircon. The larger perthite grains commonly have 
sod ic oligoclase cores. 

See GSC 78-131 for interpretation. 

GSC 78-127 
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Biotite, K-Ar age 2166 ± 47 Ma 

K,., 7. 13%, " 0 Ari4 °K = 0.2434, radiogenic 
Ar = 99.8%. 
Concentrate: Clean, unaltered, yellow to dark 
brown pleochroic biotite, with no chlorite 
contam ination. 

(85 I) 
From granite 
Southernmost bay of small lake, 0.5 k m north 
of Mad Lake, District of Mackenzie, 
62°07'33"N, l 12°44'27"W. Map unit 4, 
GSC Paper 78- 1 A, Fig. 26. l. Sample 
77DM 135, col lected and interpreted by 
A. Davidson. 

The rock is massive, homogeneous, sub-porphyritic, 
medium- to fi ne-grained , pink hornblende-biot ite granite; 
2 to 4 mm perth it ic K-feldspar phenocrysts and rare, rounded 
quartz phenocrysts are scattered evenly throughout a 
granular matr ix consisting of approx imatel y equal part s of 
quartz, albite and weakly perthitic mic:rocline. Even ly 
distributed, 1 to 2 mm, anhedral grains of hornblende (4%) 
and bioti te (8%), both with pale yellow to brown pleochroism, 
give the rock a peppery texture. Fluorite is accessory. 

See GSC 78-131 for interpretation. 

GSC 78-128 Riebeckite, K- Ar age 2133 ± 112 Ma 

(85 I) 

K = 0. 57%, 4 0 Ar /4 ° K = 0.2370, radiogenic 
Ar = 99.2%. 
Concentrate: C lean, unal tered, greenish 
brown to dark green to almost opaque indigo 
blue pleochro ic r ie beckite, with no visible 
contaminat ion. 

From peralkaline granite 
From large boulder at the northeast shore of 
Mad Lake, Distr ic t of Mackenzie, 62°07' I 2"N, 
11 2°44 '53"\V. Representat ive of grani te 
exposed for 1 1 km east-northeast fro m this 
loca lity, up direction of glacial transport. 
Map unit 5, GSC Paper 78-1 A, F ig. 26.1. 
Sample 77DM !32c, collected and interpreted 
by A. Davidson. 

The rock is massive, homogeneous, coarse gra ined, 
equigranular, greenish buff riebeckite perthite gran ite . It is 
composed of euhedral perthite (64%) with composition 
approximately Ab:Or "60:40, wit h interstitial riebeckite 
(10%), enigmatite (2%), quartz (23%) and fluorite ( I%), with 
traces of meta m ic t zircon and secondar y astrophylli te and 
acmite. Th is sample, take n fro m a glaciall y transported 
boulder, is t he freshest representative of this map unit 
(Grace Lake Granite) encountered; in outcrop, the grani t e is 
normally reddened, somewhat friable, and the r iebeckite is at 
least part ly altered to hematite, alb ite, biotite and f luor ite. 

See GSC 78-131 for interpretation. 

GSC 78-129 Biotite, K-Ar age 3240 ± 59 Ma 

(85 I) 

K = 6.39%, 4 0 Ar /4 ° K = 0.5268, rad iogen ic 
Ar,. 99.6%. 
Concentrate: Fresh, clean, brownish orange 
biotite, with no c hlori t e contaminat ion. 

From hornfe ls 
3 km due north of Hearne Channel and 7.5 km 
southeast of Blachford Lake, Distric t of 
Mackenz ie , 62°06'06"N, 112° 30'24"W. 
Xenolith of map un it As in ma p unit 6, 
GSC Paper 78- l A, Fig. 26 . l. Sample 
71 DM37 f'.. 2, collected and interpreted by 
A. Davidson. 

See GSC 78-131 for descr iption and interpretation. 
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Figure 5 . Geological map of Blach{ OT'd Lake Complex. 
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GSC 78-130 Whole-rock, K-Ar age 2150 ± 58 Ma 

K ~ 1.80%, 40 Ar/4°K = 0.2404, radiogenic 
Ar = 99.5%. 
Concentrate: Crushed whole-rock. 

From hornfels 
(85 I) 6 km due north of Hearne Channel and 6.5 km 

south-southeast of the narrowest part of 
Blachford Lake, District of Mackenzie, 
62°07'26"N, l 12°33'42"W. Xenolith of map 
unit As in map unit 6, GSC Paper 78-lA, 
Fig. 26.1. Sample 71 DM4d, collected and 
interpreted by A. Davidson. 

See GSC 78-13 I for description and interpretation. 

GSC 78-131 

(85 I) 

Biotite, K-Ar age 2064 ± 46 Ma 

K ~ 7 .47%, 4 0 Ar /4 ° K = 0.2243, radiogenic 
Ar = 99.9%. 
Concentrate: Clean, unaltered, brownish
orange biotite, with no chlorite contamination. 

From hornfels 
Details as for GSC 78-130. 

Both hornfels samples were collected from large, 
angular blocks of metasediment incorporated in peralkaline 
syenite. Sample GSC 78-129 was taken from the centre of 
one of several angular xenoliths of size ranging from 1 to 
l 0 m. Sample GSC 78-130 was collected a few metres from 
the west edge of a very large block at least 100 m in 
diameter. These hornfelses are very fine grained, tough, 
splintery, medium to dark grey, and contain millimetre-size 
biotite metacrysts. Colour and composition layering reflect 
original bedding in these hornfelsed metagreywacke
siltstones. Thin sections reveal the presence of cordierite, 
hypersthene and green spine] in addition to biotite, set in a 
matrix of very fine plagioclase and quartz that locally 
displays a granophyre-Jike texture, perhaps indicative of 
partial melting. 

Age determinations GSC 78-124 to 131 are aimed at 
confirming the age of the Blachford Lake Complex suggested 
by the previously determined K-Ar age of 2057 ± 56 Ma 
(GSC 76-188; Wanless et al., 1978, p. 39), obtained from 
riebeckite extracted from the Grace Lake Granite 
(map unit 8a, Davidson, 1972; map unit 6, Davidson, l 978, and 
this report, Fig. 5). This age is unusually young compared 
with ages (2.4 to 2.7 Ga) of other granitoid plutonic rocks in 
the southern Slave Province. Combined with distinctive 
chemistry and structural form of the Blachford Lake 
complex, it indicates a relationship to the early development 
of the Athapuscow aulacogen (Hoffman, 1973), situated in the 
east arm of Great Slave Lake, rather than to the late 
Archean Kenoran Orogeny of the Slave Province. The age 
determinations interpreted here are located on Fig. 5, 
points l to 4, 6 and 7; point 5 is the previously determined 
riebeckite age. The ages are summarized in legend for 
Fig. 5. 

Contact relationships observed in the field give 
unequivocal proof of the sequence of intrusion of the four 
main phases of the Blachford Lake complex, which are: 
1) Caribou Lake Gabbro (map units la and lb, Fig. 5), 
2) Whiteman Lake Quartz Syenite (map unit 2), 3) Hearne 
Channel and Mad Lake Granites (map units 3 and 4), and 
4) Grace Lake Granite (map unit 5) and Thor Lake Syenite 
(map unit 6). As well as confirming the age reported earlier, 
it was hoped that it would be possible to demonstrate a 
sequence of absolute ages in accord with the observed 
geologic age relationships. The age determinations reported 
above do, broadly, confirm a mid-Aphebian age (2100 Ma) for 
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the Blachford lake complex, but meaningful age distinctions 
between the Whiteman Lake Quartz Syenite, Mad Lake 
Granite, Grace Lake Granite, and Thor Lake Syenite are not 
apparent, suggesting that the various plutonic phases were 
emplaced essentially coevally. 

An anomalously old age, 3240 ± 59 Ma (GSC 78-129), 
was obtained from biotite from a hornfelsed 
metasedimentary xenolith within the Thor Lake Syenite. The 
Yellowknife Supergroup metasedimentary rocks from which 
this and other xenoli ths were presumably derived, are known 
to have been metamorphosed in late Archean time. This age 
must therefore be interpreted as due to excess radiogenic 
argon in the biotite. Another sample of hornfels from a large 
block incorporated in the Thor Lake Syenite gave whole-rock 
(GSC 78-130) and biotite (GSC 78-131) ages of 2150 ± 58 Ma 
and 2064 ± 46 Ma respectively, indicating a weak concentra
tion of radiogenic argon in the rock relative to biotite. Both 
these ages are likely close to the age of crystallization of the 
Thor Lake Syenite, and are compatible with the ages obtained 
from minerals in the comagmatic Grace Lake Granite and the 
coeval but geologically older Mad Lake Granite and 
Whiteman Lake Quartz Syenite. An Rb-Sr isochron age for 
the Whiteman Lake Quartz Syenite has been determined at 
208 l ± 42 Ma (R.K. Wanless, personal communication, l 978). 

The two-mica granite that forms the country rock to 
the earliest intrusive phase (Caribou Lake Gabbro) of the 
Blachford Lake complex is considered to belong to the suite 
of Kenoran plutonic rocks so widespread in the southern Slave 
Province, and thus to be late Archean in age. It is texturally 
and compositionally indistinguishable from certain other 
plutons in the region (e.g., the two-mica granite at Morose 
Lake, Davidson, 1972, Fig. 2, map unit 9), and quite different 
in the same respects to all phases of the BJachford Lake 
complex. Moreover, it is mildly sheared and altered (pink to 
red in colour with chloritized biotite and sericitized feldspar) 
in northeast-trending zones that are truncated by the Caribou 
Lake Gabbro, and between which it is massive, white to pale 
grey, and apparently unaltered. It is noticeably 
metamorphosed only within a few tens of metres of the 
gabbro contact. In an attempt to confirm the suggested 
Archean age, massive, pale grey granite was sampled a full 
2 km west of the essentially vertical gabbro contact, in the 
hope that this would be far enough removed from the thermal 
effects of the BJachford Lake complex for the micas, 
particularly the muscovite, to retain an Archean age. The 
biotite (GSC 78-124) and muscovite (GSC 78-125) ages, 
respectively 2109 ± 47 Ma and 2201 ± 48 Ma, suggest that, if 
it is Archean, this granite has indeed been affected by a later 
thermal event. 35 m west of the sample site the granite is 
cut by a 3 m wide, north-northeast-trending, vertical dyke of 
purplish pink rhyolite. 150 m north of the sample site, both 
rhyolite and granite are cut by a northeast-trending, vertical 
diabase dyke at least 25 m wide. Whether this local intrusive 
activity or whether the Blachford Jake complex itself has 
caused up-dating, or whether the two-mica granite is in fact 
post-Archean, has not been resolved. An attempt to extract 
zircon from this rock for U-Pb dating was unsuccessful. 

See GSC 78-136 for additional discussion and literature 
references. 

GSC 78-132 

(85 I) 

Whole-rock, K-Ar age 1767 ± 104 Ma 

K = 0.56%, 4 0 Ar /4 ° K = 0. l 743, radiogenic 
Ar = 98.7%. 
Concentrate: Crushed whole-rock. 

From diabase 
Small island 0.5 km southwest of the 
narrowest part of BJachford Lake, District of 
Mackenzie, 62°10'37"N, l 12°35'35"W. 
Sample FY76-23-04, collected by R.A. Frith, 
interpreted by A. Davidson. 



The rock is a very fine grained, uniform, dark grey 
diabase. The sample was taken from dr i llcore obtained 30 cm 
from the contact of an east-northeast-tre nding dyke, at least 
5 m wide, t hat cuts the Grace Lake Granite of the Blachford 
Lake Complex. 

See GSC 78-136 for interpretation. 

GSC 78-133 Whole-rock, K-Ar age 1791 ± 73 Ma 

(85 I) 

K = 0. 9996, 4 0 Ar/ 4 ° K = 0.1780, radiogenic 
Ar ~ 99.496. 
Concentrate: Crushed whole-rock . 

From diabase 
East shore of island 3 km west-southwest of 
the narrowest part of Blachford Lake, District 
of Mackenzie, 62°09' 50"N, 11 2° 37'57"W. 
Sample FY76-27-08, collected by R.A. F rith, 
interpreted by A. Davidson. 

The rock is a very fine grained, un iform, dark grey 
diabase. The sample was taken from dri ll-core obta ined 
l 0 cm from the contact of an east-northeast-trending dyke, 
20 m wide, that cuts the Grace Lake Granite of the Blachford 
Lake Complex. 

See GSC 78-136 for interpretation. 

GSC 78-134 
1807 ± 74 

Whole-rock, K-Ar age 1808 ± 75 Ma 

(85 I) 

K l 0 '·% 4 0A /"oK 0.1806 d. . 
• -+, , r = O. l 807' ra 1ogenic 

56 .9% 
Ar = 74.096" 

Concentrate: Crushed whole-rock. 

From diabase 
4 km east of Mad Lake, 2. 5 km south 
of Blac hford Lake, District of 
Viackenzie, 62°07' 12"N, 11 2°39'33"\V. 
Sample 7 1DMR6 ll9b, collected by 
P .L. Reeves, interpreted by A. Davidson. 

The rock is black, aphanitic basalt with fresh, evenly 
distributed plagioclase micro-phenocrysts. The sample was 
collected from one of severa l narrow dyke lets up to 1 O cm 
wide that cut an east-northeast-trending diabase dyke 
emplaced within t he Grace Lake Gran ite of the Blachford 
Lake Complex. 

See GSC 78-136 for interpretation. 

GSC 78-135 Whole-rock, K-Ar age 1693 ± 67 Ma 

(85 I) 

K = 0.91%, 40 Ar/4°K = 0.1632, radiogenic 
Ar" 97.5%. 
Concentrate: Crushed whole-rock . 

From diabase 
4.6 km northeast of the mouth of Franc;:ois 
River, District of Mackenzie, 62°06' I 3"N, 
11 2°51'47"\V. Sample 77DM 126c, collected 
and interpreted by A. Dav idson . 

The rock is fine grained, massive, dark grey diabase, 
collected 25 cm from the southeast contact of a nort heast 
trending dyke, at least 25 m wide, that c uts pale grey two
mica granite and also a rhyolite dyke within the grani te. The 
diabase has ophitic texture, and contains fresh augite, 
plagioclase and magnetite in an impalpable groundmass, 
likely recrystallized g lass, containing tiny plagioclase laths. 
Calcite and ch lorite-epidote alteration are not present. 

See GSC 78-136 for interpretation . 

GSC 78-136 

(85 I) 

Biotite, K-Ar age 1864 ± 43 Ma 

K = 7.14%, 40 Ar/ 4 °K = 0.1897, radiogenic 
Ar = 99.796. 
Concentrate: Dark brown biotite with 
approximately 3% chlorite alterat ion. 

From granodiorite 
4 km north of Hearne Channel and 5 km south 
of the southwest bay of Blachford Lake, 
District of Mackenzie, 62°05'50"N, 
112°39'35"W. Map-unit 9b, GSC Paper 78-1A, 
Fig. 26.1. Sample 77DM16 1, collected and 
interpreted by A. Davidson. 

The rock is a pale pink, fi ne grained, equigranular, 
massive, homogeneous biotite granodiori te. It contains 
e uhedral, zoned plagioclase (42%), subhedral quartz (25%) and 
a nhedral, weakly perthit ic orthoclasc (23%), with 10% brown 
biotite and traces of magnetite, a pati te and sphene. Calcic 
cores of plagioclase grains are clouded and some biotite 
grains are partly altered to ch lorite. The sample was 
collected from the southwest part of one of two smal l stocks 
of variable composition (augite-hornblende diorite, biotite 
hornblende quartz diorite, biotite granodiorite) that intrude 
the Grace Lake Granite of t he Blachford Lake Complex and 
also the east-northeast-trending d iabase dykes within the 
gran ite. 

All the ages determined for the east -northeast -trending 
diabase dykes are younger, as they should be, than all the 
ages deter mined for rocks of t he Blachford Lake Complex in 
which they were emplaced. Al l of their deter m ined ages, 
however, are so mew hat younger than t he 1864 ± 43 Ma age 
(GSC 78-136) obtained for the smal l plutons (Fig. 5, map 
unit 9) that cut them. Three exp lanations are possible: 
1) the biotite e xtracted from map unit 9 contains excess 
radiogen ic argon and therefore gives too old an age; 2) the 
fine grained and chilled diabases have not remained entire ly 
closed systems and have lost some radiogenic argon, resulting 
in ages that are too young; and 3) there is more t ha n one 
period, or perhaps a continuum, of diabase dyke int rusion 
spanning the ti me of emplacement of map unit 9. It should 
be noted that none of the diabase ages were obta ined from 
thE; same dykes that are known to be cut by map unit 9; 
samples of those dykes proved to be too altered to provide 
material suitable for dating. It is a lso noted t hat 
GSC 78-134, apart from yie ld ing the oldest diabase age, 
1807 ± 74 Ma was obtained from a small dykelet within a 
larger dyke of unknown olde r age. It is just possible, 
therefore, tha t, fortuitously, only dykes of a younger set 
were dated and , again fortuitous ly, only dykes of an older set 
are present in the vicinity of the stocks of map unit 9. 
Considerations set out below make this interpretation 
highly unlikely. 

The rock types present in the small, post-diabase stocks 
are texturally and composit iona lly indistinguishable from 
those of quartz diorite laccol it hs exposed on Blanchet Is land, 
9 km to the south, and from similar intrusions e lsewhere in 
the east a r m of Great Slave Lake, and the two have been 
tentatively correla t ed (Dav idson, 1978, p. 126). Two K-Ar 
ages, one from Blanchet Island (GSC 72-44) and one from a 
small island in Hearne Channel (GSC 67-77), just east of the 
map area of Fig. 5, are listed in the map legend for 
comparison. In addition, the lacco liths ha ve given a Rb-Sr 
whole-rock isochron age of 1811 ± 78 Ma (Wanless, R.K., 
1979, personal communication). These laccoliths are known 
to postdate the Great Slave Supergroup, with in the lower part 
of which are volcanic rocks (Seton Formation, Kahochella 
Group; Hoffman, 1968), dat ed by Rb-Sr isochrons at 
1832 ± lOMa (Baadsgaard etal., 1973) and 1805 ± 17 Ma 
(Wanless, 1978, personal communicat ion), using 
87 Rb - l.42 x 10- 11 a. If those isochron ages ref lect the rea l 
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age of the Seton Formation volcanic rocks, i.e ., between 1850 
and 1800 Ma, and the correlation between the quartz dior ite 
laccoliths and the small stocks of map unit 9 is correct, then 
the biotite dated at 1864 ± 43 Ma (GSC 78-136) contains 
some excess radiogenic argon, and the determined age for 
map unit 9 is therefore too old, perhaps by as much as 
100 Ma. If, however, they reflert an isotope equilibrating 
event, then this argument may not apply. Al ternatively, it is 
quite possible that the Rb-Sr ages obtained for the Cieton 
volcanic rocks are themselves the result of such an event. 
Stratigraphic position of the Seton Formation within the 
Great Slave Supergroup and subsequent regional structural 
history before emplacement of the laccoliths (Hoffman et al., 
1977) require that Seton volcanism occurred at some 
appreciable time before laccolith e mplacement, perhaps of 
the order of a few t ens of millions of years. 

So far as is known, swarms of east-northeast-trending 
diabase dykes intrude neither the quartz diorite laccoliths in 
the east arm of Great Slave Lake, nor any part of the Great 
Slave Supergroup within which the laccoliths lie. Thus it is 
not likely tha t this period of dyke intrusion spans the ti me of 
emplacement of the quartz diorite laccol iths and stocks 
(alternative 3 above). However, Great Slave Super group 
sediments a re not known to occur in that part o f the area 
north of Hearne Channe l unde r la in by the Blac hford Lake 
Complex and the east -northeast diabase dykes that c ut it, so 
their mutual age relationship cannot be directly established. 
Diabase dykes with the same east-northeast t re nd are present 
in the basement to the Great Slave Lake and also in the 
Simpson Islands where they are unconformably overlain by 
the Hornby Channel Format ion, the basal unit of the Great 
Slave Supergroup at that locality (Hoffman e t a l., 1977); 
these dykes have not been dated. Some, however , a re known 
to int rude a large a lkaline gabbro dyke (Rurwash and Cave l!, 
in press; Badham, 1979), e mplaced in the Simpson Is lands 
basement block, and for which biotite K-A r ages of 2170 Ma 
(GSC 62-93) a nd 2200 Ma (Burwash and Baadsgaard, 1962) 
have been obtained. Although it cannot be tacitl y assumed 
that diabase dyke swarms with similar trends, even in the 
same region, have the same age (Leech, 1966), geo logic 
considerat ions suggest that there was a major period of 
diabase dyke emplacement in this area between the time of 
intrusion of the Blachford Lake Complex about 2100 Ma ago 
and the beginning of Great Slave Super group, perhaps 
1900 Ma or more ago. If this is so, then t he ages reported for 
the east-northeast-trending diabase dykes that cut the 
Blac hford Lake Complex a re younger than their rea l ages, 
suggesting that the diabases have lost radiogenic: argon, 
ei ther by slow leakage or during some la ter, pervasive 
regiona l event, perhaps related to defor mation in the 
Athapuscow aulacogen. If studies establish an event within 
this region suc h as could be held responsible for single and 
isochron who le-rock ages being too young and minerals ages 
being either too young or too o ld, t hen a ll these age 
determinations will have t o be very carefu ll y reappraised . 
Evidence that the east-northeast-trending diabases are 
"leaky" with respect t o a rgon has been presented. 
Baadsgaard et a l. (1973, p. 158 1) admi t that the Seton 
Formation isochron age cou ld be e ither the age of extrusion 
or of spili tization; why not an age re lated to altogether 
younger a lteration? - all the quartz diorite laccolithic rocks 
in the same region are altered, some intensely so. Such an 
e vent need neither have affected the whole region, nor have 
been a ll-pervasive within the region affected, nor have 
exerted equal influence on the different iso tope systems. 
The problem will be to ide ntify those ages that reflect an 
orig ina l c r yst a lli z ing event versus those that are partl y or 
who ll y reset. 
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GSC 78-137 

(85 H) 

Muscovite, K-Ar age 1775 ± 42 Ma 

K = 8.16%, 40 Ar/ 4 °K = 0.1755, radiogenic 
Ar - 99.8%. 
Concentrate: Fine grained, slightly yel low
stained musrovite with approximate ly 
6% ch lorite contamination. 

From sandstone 
Fort Resolution, District of Mackenzie, 
61°48'N, 113°01'\V. Map unit lAwi, 
GSC Map l 370A, Douglas and Norris, 1973. 
Sample FYT-WIS-1 l, co llected and interpreted 
by R.A. Frith. 

The Wilson Island Group is of ear ly Protero7.oic age. It 
underlies the Great Slave Supergroup, estimated to be 
2000 Ma (Raadsgaard et al., 1973) at the base. This date on 
muscovite from Wilson Island Sandstone rcflerts a thermal 
event that affected these rocks at about this time. 

Reference 

Baadsgaard, H., :Vlorton, R.D., and Olade, H. A.D. 
1973: Rb-Sr :\ ge for the Precambrian Lavas of the 

Seton Formation, East Arm of Great Slave 
Lake, Northwest Territories; Canadian Journal 
of Earth Sciences, v. 16, p. 1579-1582. 

GSC 78-138 

(85 H) 

Muscovite, K-Ar age 1742 ± 44 Ma 

K = 9.01%, 40 Ar/4°K-, 0.1704, radiogenic 
Ar - 99.1%. 
Concentrate: Clean, 
unaltered muscovite 
contamination. 

clear, 
with 

From ve ins in metarhyolite 

fresh and 
no vis ible 

Fort Resolution, sou th shore of Great Slave 
Lake, Dis tr in of Mackenz ie, 61°46'N, 
ll3°09'W. Map unit !Awi, GSC Map 1370A, 
Douglas and Norris, 1973. Sample FYT-WlV, 
collected and interpreted by R.A. Frith. 

The Wilson Island Group is early Proterozoir in age 
bracketed by the age of the late Archeozoir granites 
(2500 Ma) and the lowermost Great Slave Supergroup 
(estimated at 2000 Ma, Baadsgaard et al., 1973). 

The 1742 ± 44 Ma is a K-Ar age from a pegmatite that 
intrudes basic volcanics of the Wilson Island Group. The 
Great Slave Supergroup which unconformably overlies the 
Wilson Island Group does not cont ain pegmatites of this sort 
and it is reasonable to assume that the pegmatite formed 
during the regional metamorphic episode that affected the 
Wilson Island Group, but not the Great Slave Supergroup. 
However , the age is evidently too young for either group, 
which suggests that the date represents an Hudsonian 
up-date. 

GSC 78-139 

(76 F) 

Muscovite, K-Ar age 2374 ± 54 Ma 

K ~ 8.39%, 4 0 Ar/ 4 ° K = 0.2860, radiogenic 
Ar = 99.3%. 
Concentrate: Clean, unaltered, clear musco
vite with no visib le contamination. 

From pegmatite 
Island in Nose Lake, Di stric t of Mackenzie, 
65°24'N, 108°51'\V. Map unit 8, Frith and Hill 
in GSC Paper 7 5-1 C, p. 368. Sample T8008b, 
collected and interpreted by R.A. Frith. 

l'v\uscovi te-m inoc I ine-quart7.-tourmaline pegmati te 
cuts both Yellowknife Supergroup metasediments a nd 
volcanir rocks. Inc lus ions in the pegmatite are oriented east
southeast in common with the regional foliation, but the 
pegma t ite is unaffected, indicating it postdated the foliation. 
The pegmatite is common in the sou thern half of Nose
F\eerhy Lake map area where it is invariabl y hosted by the 
Yellowknife Supergroup. The pegmatite probably formed 
in situ from the metasediments, but may have formed as a 
late stage residue from the granitoid intrusions which also 
postdate the regional foliation. 

GSC 78-140 

(76 J) 

Whole-ro ck, K-Ar age 1461 ± 64 Ma 

K = 0.97%, 4 0 Ar/4°K = 0.1307, radiogenir 
Ar = 98.5%. 
Concentrate: Crushed whole-rock. 

From basalt 
Southeast of Bathurst Inlet, District of 
.\Aackenzie, 66° l l 'N, I 07°02'W. Map 
unit B-3b, GSC Open File 342 and 
GSC Paper 76-1 A. Sample FYT-BL-1, collected 
and interpreted by R.A. Frith. 

The Brown Sound Formation lies about 610 m from the 
top of the Goulburn Group. Amygdaloidal basalt makes up 
part of the formation and it is cut by felsic dykes which were 
dated as whole-rocks, yielding an age of 1461 ± 64 Ma. The 
value is undoubtedly too young but it provides the only 
minimum age on rerord for the Goulburn Group. Radiogenic 
argon probably escaped from the feldspar present in the rock . 
l lranium from amygdules in the host rock may provide an 
alternate material for dating a minimum age for the rock and 
an age of mineralization. 

See a lso GSC 78- 14 l. 

GSC 78-141 Whole-rock, K-Ar age 1320 ± 61 Ma 

K - 0.91%, 40 Ar/ 4 °K-, 0.1130, radiogenic 
Ar = 98.6%. 
Concentrate: Crushed whole-rock. 

From basalt 
(76 J) Southeast of Bathurst Inlet, District of 

Mackenzie, 66° 11 'N , 107°02'\V. Map 
unit B-3b, GSC Open File 342 and 
GSC Paper 76-1 A. Sample FYT-BL-2, collected 
and interpreted by R.A. Frith. 

A felsic dyke cuts amygdaloidal basalt of the Brown 
Sound Formation, Goulburn Group. The 1461 ± 64 Ma 
determination (GSC 78-140) provides a minimum age for this 
formation (-700 m from t he top of the -7000 m thick group). 
4 0 Ar leakage is probable as the age of the Goulburn is 
probably between 2000 and 1800 Ma, in common with the age 
of the Great Slave Supergroup. (Laboratory Note:
GSC 78-141 has suffered somewhat greater argon loss than 
GSC 78-140. This kind of disparity is to be expected in 
attempting to date felsic whole-rock material by the K-Ar 
method). 

39 



District of Keewatin 
(GSC 78-142 to GSC 78-172) 

GSC 78-142 

(65 C) 

Biotite, K-Ar age 1626 ± 40 Ma 

K = 6.28%, 4 0 Ar / 4 ° K = 0.1533, radiogenic 
Ar = 99.4%. 
Concentrate: Brown biotite with approx i-
mately 10% chlorite alteration. 

From granodiorite gneiss 
Approximately 33 km east of the south 
end of Kasba Lake, and 3. 5 km north of 
the Manitoba boundary, in Distric t of 
Keewatin, 60°01'50"N, 10 1° 19'50"W. See 
GSC Map 24- 1970, accompanying Pa per 70-45. 
Sample WN-25-75, collected by R.K. Wanless 
and interpreted by K.E. Eade and 
R.K. Wanless. 

The sample is grey biotite-hornblende granodior ite 
gneiss (Map unit 4, GSC Map 24-1970), with good foliation 
due to compositional layering in layers up to 5 c m. The rock 
is medium grained, granitic textured, and is composed of 
quartz, plagioclase (oligoclase), bioti te, hornblende, minor 
microcline and accessory minerals apati te, zircon and 
opaques. ivlinor bands or veins of pink granodiorite to quartz 
monzonite (Map unit 6, GSC Map 24-1970) cut and partial ly 
assimilate the grey gneiss. 

For interpretation see GSC 78-143. 

GSC 78-143 

(65 C) 

Hornblend e, K-Ar age 1676 ± 49 Ma 

K = 0.9 1%, 40 Ar/4 °K = 0.1606, radiogenic 
Ar= 98.6%. 
Concentrate: Clean, una ltered, pleochro ic, 
brown to green hornblende with no visible 
contamination. 

From granodiorite gneiss 
Details as for GSC 78-142. 

The K- Ar ages are interpreted to mean that the 
hornblende passed its argon block ing temperature 
1767 ± 49 Ma ago and the biotite passed its argon blocking 
temperature 1626 ± 40 Ma ago, near the end of the 
metamorphic event associated with the Hudsonian orogeny. 
However, the rocks themselves are considered to have 
crystallized much earlier, during the Archean, and these ages 
record the younger metamorphic event in this region . 
Preliminary Pb-U analysis of z ircon from this rock has 
confirmed the Archean age assignment. 

1483 ± 46 
GSC 78-144 Whole-rock, K-Ar age 1451 ± 45 Ma 

(65 J) 

K 0 51 % 40A /4oK 0.1337 d. . = . , r = 0_ 1295 , ra 10gen1c 
97 .8% 

Ar= 97.5%' 
Conce ntrate: Crushed whole-rock. 

From gabbro 
6.4 km west of the southwest end of Tulemalu 
Lake, Distric t of Keewat in, 62° 47'N, 99° 52'W. 
Sample EA-47 A-76, collected and interpre ted 
by K.E. Eade. 

This is the fine grained c hilled margin of a diabase 
dyke, approximately l l m wide, dipp ing vertically, and 
trending 050° . Some c leavage is evident parallel to the 
strike, with quartz veins filling some cleavage fractures. The 
rock is composed of phenocrysts of lath-like plagioclase, 
epidote, chlorite, and opaques in a very fine grained, felted 
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groundmass of plagioclase, chlorite, carbonate, epidote and 
opaque. The feldspars are partially altered to clinozo isite 
and/or epidote and epidote and ch lorite are seconda ry after 
pyroxene and/or amphibo le . In general the rock is strongly 
altered. 

The ages of 1483 ± 46 Ma and 1451 ± 45 Ma a re 
considered t o be young, probably due to loss of radiogenic 
argon resul ting from the extensive a lteration of t he rock, and 
they do not bear any relat ionship to the age of e mplacement 
of the dyke. 

GSC 78-145 

(65 J) 

Biotite, K-Ar age 1687 ± 41 Ma 

K = 7.15%, 40 Ar / 4° K " 0 .1 623, radiogenic 
Ar= 99.3%. 
Concentrate: C lean, fresh and unaltered, very 
light brown mica (possibly phlogopite) with no 
ch!or i te contaminat ion. 

From lamprophyre 
Island near west shore, northeastern a r m of 
Angikuni Lake, District of Keewatin, 
62°16'15"N, 99°49'30"W. Sample EA-457- 76 , 
collected by M. Raudsepp and interpreted by 
K.E. Eade. 

The sample is from a lamprophyre dyke, approximately 
l m wide, dipping 70°, and trending 010°, c ut ting 
metagabbro, which in turn cuts granodiorite gneiss. The 
contacts of the lamprophyre with metagabbro a re sharp, with 
no visible contact effects on the metagabbro. The 
lamprophyre does not show any chilling effects at the 
margins. Minor shears at 160° -240° result in small offsets of 
the lamprophyre-metagabbro c ontact . Prominent cleavage at 
90° in the metagabbro does not cut the lamprophyre. The 
lamprophyre contains elliptical granod iorite gneiss xenoliths 
2 to JO cm long, with long axis oriented parallel to the dyke 
contacts. Biotite phenocrysts compose approximately 25% of 
the rock, with carbonate, plagioclase, potassic feldspar and 
augite, other major constituents, and minor quartz and 
opaques. 

The lamprophyre dyke is considered to be part of the 
intrusive suite associated with the Martell syenite of the 
Dubawnt Group and 1687 ± 41 Ma is a minimum age for 
intrusion of t he dyke. Previous K-Ar work on Martell syenite 
samples yielded 17 15 Ma (GSC 65-74) and 1605 Ma 
(GSC 66-93). A Rb-Sr isochron on Dubawnt Group volca nic 
rocks gives an age of 1786 ± 4 Ma, Donaldson (1972). In the 
same paper Donaldson suggests a mean K-Ar age for Dubawnt 
igneous rocks of 1698 ± 45 Ma. Hence the 1687 ± 41 Ma age 
determined on this sample is in the expected range. 

Reference 

Donaldson, J .A. 
1972: Dubawnt Volcanics, District of Keewatin ; ~ 

Rubidium-Strontium lsochron Age Studies, 
Report J, by R.K. Wanless and W.D. Lover idge; 
Geological Survey of Canada, Paper 72-23. 

GSC 78-146 Whole -rock, K-Ar age 2549 ± 265 Ma 

K = 0.24%, 4 0 Ar /4 ° K = 0.3258, radiogenic 
Ar~ 98.6%. 
Concentrate: Crushed whole-rock. 



(65 J) 
from chil led diabase 
Approximately 19.3 km east of Angikuni Lake, 
District of Keewatin, 62°08'35"N, 99°20'30"\V. 
Sample WN-219-76, collected and interpreted 
by R.K. Wanless and K.E. Eade. 

The sample was taken from the chilled margin of a dyke 
25 m wide, dipping vertically, trending 100°, and cutting 
migmatized paragneiss. The chi lled diabase consists of 
microphenoc rysts of feldspar laths, and grains of pyroxene 
and amphibole, in a fine groundmass of the same minera ls, 
along with opaques. The pyroxene is partially altered to 
amphibole and chlorite. 

The age determined on this sample (2549 ± 265 Ma) is 
probably too old and the sample may contain excess argon. 
The extreme lower limit of the deter mination could fall 
within the range suggested by determinations on similar east
trending dykes. 

GSC 78-147 

(65 J) 

Whole-rock, K-Ar age 1869 ± 220 Ma 

K = 0.29%, 40 Ar/4°K = 0.1905, radiogenic 
Ar = 99.0%. 
Concentrate: Crushed whole-rock. 

f rom diabase 
Approxi mately 22. 5 km east of Angikun i Lake, 
District of Keewatin, 62°20'57"N, 99°08'07"W. 
Sample WN-221-76, collected and interpreted 
by R.K. Wanless and K.E. Eade. 

The sample was taken from the chilled margin at the 
south contact of a dyke 25 m wide, vertically dipping, 
trending 105°, cutting pink to grey foliated quartz monzonite 
to granodiorite. The very fine grained diabase is composed of 
microphenocrysts of feldspar laths, grains of pyroxene a nd 
amphibole, in a fine groundmass of the same minerals along 
with opaques. Pyroxene is s lightly altered to amphibole and 
chlorite. 

for interpretation see GSC 78-1 5]. 

GSC 78-148 

(65 J) 

Whole-rock, K-Ar age 1999 ± 213 Ma 

K = 0.40%, 40 Ar/4°K = 0.2127, radiogenic 
Ar = 98.3%. 
Concentrate: Crushed whole-rock. 

From gabbro 
Approximately 22.5 km east of Angikuni Lake, 
District of Keewatin, 62°20'57"N, 99°08'07"W. 
Sample \VN -224-76, collected and interpreted 
by R.K. Wanless and K.E. Eade. 

This sample is from the chi lied south margin of a dyke 
22 m wide, vertica lly dipping, and trending 105°, cutting pink 
to grey foliated quartz monzonite to granodiorite. This dyke 
is 150 m north of, and parallel to, the diabase dyke 
GSC 78-147 (2735). The chilled phase of the dyke is the same 
as for GSC 78- 147. 

for interpretation see GSC 78-151. 

GSC 78-149 

(6 5 J ) 

Hornblende, K-Ar age 2270 ± 100 Ma 

K = 0.73%, 4 0 Ar/4°K = 0.2642, radiogenic 
Ar = 98.2%. 
Concentrate: Clean, unaltered, pleochroic, 
light brown to green hornblende with no visible 
contamination . 

From quartz monzoni te-granodiorite 
Approximately 22.5 km east of Angikuni Lake, 
Di stric t of Keewatin, 62°20'57"N, 99°08'07"W. 
Sample WN-222-76, collected by R.K. Wanless 
and interpreted by K.E. Eade. 

This sample of quartz monzon it e to granodiorite is from 
the south cont act of the diabase (GSC 78- 147). The pink to 
grey medium grained quartz monzonite to granodiorite has 
some foliation and is composed of quartz, plagioc lase, 
microcline, hornb lende, and biotite, with accessory apatite, 
sphene, zircon and opaque. 

For interpretat ion see GSC 78-151. 

GSC 78-150 

(65 J) 

Hornble nde, K-Ar age 2429 ± 203 Ma 

K = 0.69%, 4 0 Ar /4 ° K = 0.2980, radiogen ic 
Ar" 99. l %. 
Concentrate: Clean, una ltered, pleochroic, 
light brown to green hornblende with no visible 
contaminat ion . 

From granodiorite 
Approximately 22.5 km east of Angikuni Lake, 
District of Keewat in, 62°20'57"N, 99°08'07"W. 
Sample WN-223-76, collected and inte rpreted 
by R.K. Wanless and K.E. Eade. 

This sample of quartz monzonite to granodiorite is the 
same as GSC 78-149 but is fro m approximately 2 m from the 
diabase dyke. The rock is si mi lar in aJJ respects to 
GSC 78-J 49 . 

For interpretation see GSC 78- 15 1. 

GSC 78-151 

(65 J) 

Hornblende, K-Ar age 2242 ± 114 Ma 

I< = 0.60%, 4 0 Ar / 4 0 I< = 0.2584, radiogenic 
Ar= 99.0%. 
Concentrate: Clean, unaltered, pleochroic, 
brown to green hornblende with no vis ible 
contamination . 

From foliated granodiorite 
Approximately 22.5 km east of Angikuni Lake, 
Distr ict of Keewatin, 62°20'57"N, 99°08'07"W. 
Sample WN-225-76, collected by R.K. Wanless 
and interpreted by K.E. Eade . 

This sample is from quartz monzonite to granodiorite at 
the contact with the diabase (GSC 78-148). The rock is the 
same as GSC 78-149 and GSC 78- 150 from approxi mately 
150 m to the sout h. 

Two paral lel east-trending (105°) diabase dykes cut a 
small pluton of foliated quartz monzonite to granodiorite. 
The dykes a re undeformed a nd unmetamorphosed. The 
whole-rock ages on chil led margins of the dykes, 
1869 ± 220 Ma (GSC 78-147) and 1999 ± 2 13 Ma 
(GSC 78-148) a re minimum ages of intrusion of the dykes and 
the samples may have suffered some argon Joss. The ch illed 
margin of a s imilar east-trending dyke gives a whole rock 
age of 1955 ± 54 Ma (GSC 78-152) but biot it e from the 
country rock at the contact of that dyke, presumably reset by 
intrusion of t he dyke, gives an age of 2118 ± 47 Ma 
( GSC 78- l 5 3) and this is regarded as closer to the age of 
intrusion of the east-trend ing dykes. 

Resu lt s on hornble nde from the quartz monzonite to 
granodiorite cut by the dykes, show some variation, 
2270 ± JOO Ma (GSC 78-1 49), 2429 ± 203 Ma (GSC 78-1 50), 
and 2242 ± 11 4 Ma (GSC 78-15 1). The plut on of quar tz 
monzonite to granodiori te would appea r to be slightly 
younger than the quartz monzon ite bands and stringers 
cutt ing t he granodiorite gneiss in t his region, which has a 
hornblende age of 2485 ± 62 Ma (GSC 78-157). This slight 
difference in age could be related to a s lower cooling of the 
pluton and a s light de lay in reaching the a rgon b locking 
temperature of the hornblende in the pluton. It seems 
like ly that bot h t he pluton and the bands of quartz monzonite 
are related to the Kenoran Orogeny and are cut by the early 
Aphebian diabase dykes. 
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GSC 78-152 

(65 J) 

Whole-rock, K-Ar age 1955 ± 106 Ma 

K ~ 0.592%, 4 0 Ar/ 4 ° K ., 0.2050, radiogenic 
Ar = 98.8%. 
Conrentrate: Crushed whole-rock. 

From diabase 
43 km southwest of mouth of Kazan River on 
Yathkyed Lake, District of Keewatin, 
62° 18'00"N, 98 ° 35'50"W. Sample EA-400-7 5, 
collerted by G. Stott and interpreted by 
K.E. Eade. 

The sample was taken from a chi lied margin of a 16 m 
wide, vertically dipping dyke, trending 100°, cutting grey 
granodiorite gneiss that is intruded by veins of pink quartz 
monzonite. The chilled phase of the diabase is r.omposed of 
microphenocrysts of feldspar laths and granular to bladed 
pyroxene and amphibole in a groundmass consist ing of tiny 
feldspar laths, pyroxene, amphibole and opaques. The 
pyroxene is partially a ltered to amphibole and chlorite and 
the plagioclase to clinozoisite. 

For interpre tation see GSC 78-157. 

GSC 78-153 

(65 J) 

Riotite, K-Ar age 2118 ± 47 Ma 

K = 6.45%, 4 0 Ar /4 ° K = 0.2342, radiogenic 
Ar = 99.7%. 
Concentrate: Dark brown biotite with 
approximately 8% ch lorite a lteration. 

From granodiorite gneiss 
43 km southwest of mouth of Kazan River on 
Yathkyed Lake, District of Keewat in, 
62° l 8'00"N, 98 ° 35' 50"W. Sample E.'\-13 29-7 5, 
r o!Jected by G. Stott and interpreted by 
K.E. Eade. 

See GSC 78-154 for description and GSC 78-157 for 
interpretation. 

GSC 78-154 

(65 J) 

Hornblende, K-Ar age 2471 ± 62 Ma 

K = 0.977%, 40 Ar/ 4 °K = 0.3076, radiogenic 
Ar ., 99.2%. 
Concentrate: Clean, unaltered, pleochroir. 
brown to dark green hornblende with no visible 
contamination. 

From granodiorite gneiss 
Detai ls as for GSC 78-153. 

This samp le of granodiorite gneiss is from the contart 
with the diabase of GSC 78-152. The grey granodiorite gneiss 
is medium- to coarse-grained, whitish weathering, with 
discontinuous streaky gneissosity marked by mineral 
segregations. The rock is composed of quartz, oligoc lase, 
biotite and hornblende with accessory opaque, apatite, sphene 
and zircon. Both biotite and hornblende are s lightly 
c hloritized. 

For interpretation see GSC 78-1 57. 

GSC 78-155 
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Hornblende, K-Ar age 2431 ± 61 Ma 

K = 1.02%, 4 0 Ar / 4 ° K = 0.2986, radiogenic 
Ar = 99.5%. 
Concentrate: Clean, unal tered, pleorhroic, 
brown to green hornblende with no visible 
contaminat ion. 

(65 J) 
From granodiorite gneiss 
43 km southwest of mouth of Kazan Ri ver on 
Yathkyed Lake, District of Keewatin, 
62° 18'00"N, 98°35'50"W. Sample EA- 1327-75, 
co!Jerted by G. Stott and interpreted by 
K.E. Eade. 

From granod iorite gneiss, sim ilar to GSC 78- 153 but 
located 6 m fro m the contact with the gabbro dyke. The rock 
is the same as GSC 78-J 53 except here all the b iot ite is 
strongly ch loritized. 

For interpretation see GSC 78- 157. 

GSC 78-156 

(65 J) 

Biot ite, K-Ar age 2293 ± 51 Ma 

I<= 6.46%, 40 Ar/4° K - 0.2688, radiogenic 
Ar - 99 .8%. 
Concentrate: Light brownish biotite with 
approximately 9% ch lorite alteration. 

From roarse quartz monzon ite 
43 km southwest of mouth of Kazan River on 
Yathkyed Lake, Dis trict of Keewa tin, 
62° I 8'00"N, 98° 35'50"W. Sample EA- 1328-75, 
rollected by G. Stott and interpreted by 
K.E. Eade. 

The sample is from pink, me dium - to coarse-grained or 
pegmatit ic biotite hornblende quartz monzonite, in veins 
cutting grey granodiorite gneiss, 5.5 m fro m t he contact of 
the diabase dyke GSC 78-152. The quartz monzoni te occurs 
both as veins almost conformable to the gneissosity of the 
granodiorite gneiss and as pervasive interlayers within the 
gneiss. It is composed of quartz, plagioclase, mir. rocline, 
biotite and hornblende with accessory apatite, sphene, opaque 
and zi rcon. The minerals are unalt ered in comparison to 
those of the granod iori te gneiss. 

See GSC 78- J 57 for interpre tation. 

GSC 78-157 

(65 J) 

Hornblende, K-Ar age 2485 ± 62 Ma 

K = 0.965%, 40 Ar/4° K = 0.3109, radiogenic 
Ar ., 99.5%. 
Conrentrate: Clean, unaltered, pleochroic, 
light brown to green hornblende with no visible 
contamination. 

From coarse quartz monzonite vein 
Det a ils as for GSC 78- 156. 

As prev ious ly reported (Eade, 1976) both granod iorite 
gneiss and the pink quartz monzonite cutting it, a re deformed 
by dominant early northeast trend ing fold s and by s lightly 
younger southeast trending f lexures. The east trending 
diabase dykes post-date the defor mations. The 1955 ± Ma 
age (GSC 78- 152) is a minimum age for t he intrus ion of the 
diabase dyke and is considered to be too young. Assuming 
tha t the biotite in the granod iorite gneiss at the contact with 
the dyke was reset by the intrusion, the 2118 ± 47 fvla age 
(GSC 78-153) may actually be close to the age of t he dyke 
intrusion and the ch illed margin sample may have suffered 
some loss of radiogenic argon. The hornblende in the 
granodiorite gneiss at the dyke contar.t has presumably not 
been reset by the dyke intrusion and the 247 l ± 62 Ma age 
(GSC 78-154) is considered t o be a mini mum age for the 
formation of the granod iorite gneiss . The 2431 ± 61 .\~a age 
(GSC 78-155) on hornblende from t he granodiorite gneiss 
some 6 m from the contact of the dyke is in the same ge neral 
range but this rock is altered (biotite is complete ly 
chloriti zed) and the age is slightly young. Hornblende from a 
quartz monzonite vein cutting the granodiorite gneiss g ives 
an age of 2485 ± 62 :'v\a (GSC 78- 157) and the granodiorite 



K-Ar age determinations for east trending d~kes 
a nd adjacent country rocks 

Location Sample Nuni ber Age (Ma) 

1-\pproximatel y Whole-rock from chilled margin of GSC 78-146 2549 ± 265 
19km eastof dyke trending 100° 
Angikuni Lake 

Approximate ly Whole-rock from chilled margin of GSC 78- 147 1869 ± 220 
22 km east of dyke trending 105° 
Angi kuni Lake 

GSC 78-148 1999 ± 213 

Hornblende from quart z monzon ite- GSC 78-1 49 2270 ± 100 
granodior ite at south contact of 
dyke GSC 78- 147 

Hornblende from quartz monzonite- GSC 78-150 2429 :!: 203 
granod iorite 2 m from south contac t 
of dyke GSC 78-147 

Hornblende from foliated grano- GSC 78-1 51 2242 :!: 114 
diorite at contact with dyke 
GSC 78-148 

43 km south- Whole-rock from rhi lied margin of GSC 78-152 1955 :!: 106 
west of mouth dyke trending 100° 
of Kazan 
River on 
Yathkyed Lake 

Biotite from granod iorite gneiss at GSC 78-1 53 21 18 :!: 47 
contact with dyke sample GSC 78- 152 

Hornblende as above GSC 78-154 247 1 ± 62 

Hornblende from granodiorite 6 m GSC 78- 155 2Lt3 1 :!: 61 
from contact of dyke sample 
GSC 78- 152 

Biotite from pink quartz monzon ite GSC 78-1 56 2293 :!: 51 
cutting granodiorite gneiss sample 
GSC 78 -1 53 and 5.5 m from contact 
of dyke sample GSC 78-152 

Hornblende as above GSC 78-1 57 2485 :!: 62 

gneiss must be older than that age. Hornblende in the quartz 
monzonite passed its argon blocking te mperature 
21t85 ± 62 Ma ago short ly after c rystal lization of the quartz 
monzonite and biotite from the same rock passed its argon 
blocking temperature 2293 :!: 51 Ma ago (GSC 78- 156). 
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Biot ite, K-Ar age 2300 ± 53 Ma 

K = 7 .36%, 4 0 Ar /4 ° K = 0.2703, radiogen ic 
Ar = 99.9%. 
Concentrate: Brown biotite with approxi-
mately 2% chlorite a lt eration . 
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(65 J) 
From granodiorite gneiss 
Approximately 40 km east of Ang ikuni Lake, 
District of Keewatin, 62° l 7'53'N, 98 ° 44'58"W. 
Sample WN-214-76, collected and inte rpreted 
by R.K. Wanless a nd K.E. Eade. 

The whitish weathering grey granodiorite gneiss is 
medium grained with a streaky gneissosity marked by mineral 
segregations. Quartz, o ligoc lase and biotite a re the major 
components, with some hornblende, and a ccessory apatite, 
zi rcon and opaques. There is minor chloritization of the 
bioti te a nd hornblende. 

This age, 2300 ± 53 Ma on biotite from t he granodiorite 
gneiss can be compared with hornblende ages from the same 
rock, 247 1 ± 62 Ma (GSC 78-154), 2431 ± 6 1 Ma 
(GSC 78-1 55) and 2473 ± 184 Ma (GSC 78- 159). The age 
indicates the time the biotite of the granodiorite gneiss 
passed its a rgon blocking tempera ture, and as in other cases, 
at a time later t han hornblende passed its a rgon blocking 
temperature. Biotite fro m quartz mon zonite that cuts t he 
granodiorite gneiss in this region gives a very similar age, 
2293 ± 51Ma(GSC78-156). 

GSC 78-159 

(65 J ) 

Hornblende, K-Ar age 2473 ± 184 Ma 

K = 0.96%, 4 0 Ar /4 ° K = 0.3080, radiogenic 
Ar = 99.9%. 
Concentrate: Clean, unaltered, pleochroic, 
brown to green hornblende with no visible 
contamination. 

From granodiorite gneiss 
43 km sout hwest of mouth of Kazan River at 
Yathkyed Lake, Dis t ric t of Keewatin , 
62° l 8'00"N, 98°35'50"\V. Sa mple WN-212-76, 
collected and interpreted by R.K. Wanless and 
K.E. Eade. 

The sample is taken from the granodiorite gneiss at the 
same location as GSC 78-153, where it is cut by the diabase 
dyke (GSC 78-152). For description of the granodiorite 
gneiss, see GSC 78-153. 

The hornblende age, 2473 ± 184 Ma is simi Jar to 
the hornble nde ages, 243 1 ± 6 1 Ma (GSC 78-155) and 
2471 ± 62 Ma (GSC 78-154), bot h from gra nodiori te gneiss 
close to east-trending diabase dykes. The ages are 
considered to be indicative of the age of formation of t he 
granodiorite gneiss, which may be an orthogneiss developed 
from an earlier plutonic granodiorite. 

GSC 78-160 

(65 J) 

Whole-rock, K-Ar a ge 2275 ± 59 Ma 

K = 0.59%, 4 0 Ar / 4 ° K = 0.2650, radiogenic 
Ar = 98.896. 
Concentrate: Crushed whole-rock. 

From diabase 
Approximately 0.8 km east of Kazan River, 
some 21 km south of its entrance into 
Yathkyed Lake, District of Keewa t in, 
62° 25'45"N, 98 ° 13'00"W. Sample EA-65A-7 5, 
collected and interpre ted by K.E. Eade. 

The sample is from the chilled margin of a diabase dyke 
23 m wide, trending 090°, and dipping vertically, cutting 
migmatite. The margin of the dyke is composed of tiny 
phenocrysts of plagioclase la ths, pyroxene and a mphibole in a 
ver y fine groundmass of plagioclase, pyroxene, a mphibo le and 
opaques. 

For inte rpre tat ion, see GSC 78-16 1. 
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GSC 78-161 

(65 J) 

Whole -rock, K- Ar age 2230 ± 59 Ma 

K = 0.60, 4 0 Ar /4 ° K = 0.2559, radiogen ic 
Ar = 99.496. 
Concentrate: Crushed whole-rock. 

From diabase 
Approximatel y 3.2 km south of the ma jor bend 
of the Kazan R iver, District of Keewa t in, 
62° ! 2'20"N, 98 ° 17'20"\V. Sample EA-76A- 7 5, 
collected and int erpre ted by K.E. Eade. 

The sa mple is from the chilled margin of a diabase dyke 
30 m wide, trending 11 0° , d ipping vertically, c utt ing 
migmatized pa ragneiss. The c hilled margin of t he diabase is 
compose d of phenocrysts of fi ne lath-l ike plag ioclase, 
pyroxene, and a mphibole, in a f ine ground mass of fe ldspar, 
pyroxene, a mphibole and opaques. 

The ages of 2275 ± 59 Ma (GSC 78-160) and 
2230 ± 59 Ma (GSC 78- 16 1) on t he east trend ing diabase 
dykes are older t han the indicated age 1955 ± 106 Ma 
(GSC 78- 152) for a similar dyke a nd biotite at it s c ont a c t , 
211 8 ± 47 Ma (GSC 78-153). It is poss ible that t wo set s of 
east-trending dykes wi th slightly different orient a t ion and 
age exist in the region but it seems more l ikely t ha t a ll t hree 
dykes belong to the same set a nd t hat t he age of 
2275 ± 59 Ma is t he prefe rred age of t he dyke set. 

GSC 78-162 

(65 J) 

Hornblende, K-Ar age 1891 ± 169 Ma 

K '"' 0.79%, " 0 Ar/4 ° K "' 0.1942, radiogenic 
Ar = 99.2%. 
Concentrate: C lean, unal tered, pleochroic, 
brown to da rk green hornblende with no visible 
contamina t ion . 

From metagabbro 
Isla nd in Ang ikuni La ke, District of Keewatin, 
62° 16'03"N, 99°44'30"W. Sample WN- 2 15-76, 
collected and interpret ed by R.K. Wanless and 
K.E. Eade . 

The sample was taken from the c hille d ma rgin of a dyke 
approximatel y 30 m wide, d ipping vert ical ly, a nd trend ing 
040°, cutting migmatized paragneiss. The gabbro has been 
metamorphosed and recrystall ized and consists of plagioc lase 
and amphibole. 

For interpret ation see GSC 78- 167. 

GSC 78-163 

(65 J) 

GSC 78-164 

(65 J) 

Whole-rock, K- Ar age 1814 ± 165 Ma 

K = 0.80%, 4 0 Ar/4 °K = 0.18 16, radioge nic 
Ar = 99.296 . 
Concentrate : Crushed whole -rock. 

From metagabbro 
Details as for GSC 78- 162. 

Hornblende, K-Ar age 1925 ± 157 Ma 

K = 0.34%, 40 Ar/4° K = 0.1999, radiogenic 
Ar = 95.8%. 
Concentrate : Very f ine grained, nonpleo
chroic, hornblende with a slight trace of 
c hlor ite contaminat ion. 

From metagabbro 
Approximate ly 13 km east of Angikuni La ke, 
District of Keewa tin, 62°09'39"N, 99°29'22"W. 
Sample WN- 217- 76 , collected and int erpreted 
by R .K. Wa nless a nd K.E. Eade . 



The sample was taken from the chilled margin of a dyke 
60 m wide, vertically dipping, trending 040°, cutting 
migmatized paragneiss. The metagabbro has been 
recrystallized but the rhilled margin is very fine grained with 
fine feldspar laths in a groundmass of hornblende with minor 
ch !or i te and opaques. 

For interpretation see GSC 78-167. 

GSC 78-165 

(65 J) 

Whole-rock, K-Ar age 2067 ± 226 Ma 

K = 0.32%, 40 Ar/ 4 °K = 0.2248, radiogenic 
Ar= 97.0%. 
Concentrate: Crushed whole-rock. 

From metagabbro 
Details as for GSC 78-164. 

For interpretation see GSC 78-167. 

GSC 78-166 

(65 J) 

Biotite, K-Ar age 1779 ± 42 Ma 

K = 5.23%, 40 Ar/ 4 °K ~ 0.1762, radiogenic 
Ar= 99.9%. 
Conrentrate: Impure, light brown biotite with 
approximately 25-30% chlor ite contam ination 
both as free flakes and as an alter a ti on 
product of the mica. 

From migmatized paragneiss 
Island in Angikuni Lake, District of Keewatin, 
62° 16'03"N, 99°44'30"W. Sample \VN- 216 -76, 
collected and interpreted by K.E. Eade and 
R.K. Wanless. 

The sample of migmatized paragneiss is from the 
contar: t with the metagabbro dyke (GSC 78-163). The 
medium- to coarse-grained biotite-rich dark grey paleosome 
is interlayered with white, quartz-feldspar leucosome and 
both are rut by pink bands and segregations of quartz 
monzonite. 

For interpretation see GSC 78-167. 

GSC 78-167 Biotite, K-Ar age 1939 ± 34- Ma 

K = 'i.53%, 40 Ar/4°K = 0.2023, radiogenic 
Ar ~ 98.9%. 
Concentrate: Light brown biotite with 
approximately 3% chlorite alteration. 

(65 J) 
From granodiorite gneiss 
About 12.9 km east of Angikuni Lake, District 
of Keewatin, 62°09'39"N, 99°29'22"\\'. 
Sample WN-218-76, colJected by R.K. Wanless 
and interpreted by K.E. Eade. 

This biotite sample is from the migmatized paragneiss 
l.5 km from its r:ontar:t with the metagabbro dyke 
(GSC 78-165). The migmatized paragneiss consists of 
interlayered medium grained, dark grey, biotite-rich 
paleosome and medium- to coarse-grained white leucosome. 

The northeast trending metagabbro dykes apparently 
postdate the deformation of the migmatized paragneiss but 
the dyke rocks have been metamorphosed and recrystallized, 
unlike the east-trending dykes. It must be assumed that the 
ages on the northeast trending dykes reflect the age of 
metamorphism and not the age of intrusion. Howe ver, it is 
possibk that metamorphism fol lowed closely the intrusion of 
the dykes. Samples from the island in .'\ngikuni Lake, show 
consistently younger ages than the equivalent samples from 
12 km east of the lake. A major northeast trending zone of 
faultin g and shear ing passes through Angikuni Lake rlose to 
the samp le location and it is possible tectonism may have 
reset the K-Ar systems in the island samples. 

Al l the determinations must be regarded as minimum 
ages of the metamorphism that affected these rocks. The 
two groups of samples show some consistenr:y, suggesting 
there is a metamorphic event, perhaps only of local 
significance, that postdates the Kenoran orogeny. However , 
as this event does not affect the east trending diabase dykes, 
it predates their intrusion. The ages determined here for the 
metamorphism are probably too young and the event may 
have an age around 2300 Ma. 

GSC 78-168 Muscovite, K-Ar age 1616 ± 4-9 Ma 

K = 5.84%, 40 Ar/4°K = 0.1520, radiogeni c 
Ar,.. 99.5%. 
Concentrate: Clean, very fine grained, clear 
muscovite with no visible chlorite. Some of 
the mica flakes are yellow-stained. 

Comparison of K-Ar determination for sam~les from 

Lor:ation 

Island in 
Angikuni Lake 

Approximately 
12 km east of 
Angikuni Lake 

Island in Angikuni Lake and area 12 km east of Angikuni Lake 

Sample Number 

Hornblende from chilled margin of GSC 78-162 
dyke trending 040° 

Whole-rock from above GSC 78-163 

Biotite from paragneiss at rontact GSC78-l66 
of above dyke 

Hornblende from chilled margin of GSC 78-164 
dyke trending 040° 

Whole-rock from above GSC 78-165 

Biotite from granodiorite gneiss GSC 78-167 
at contact of above dyke 

Age (Ma) 

1891 ± 169 

1814 ± 165 

l 779 ± 42 

J 925 ± 157 

2067 ± 226 

1939 ± 34 
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(65 I) 
From sheared acid volcani1 tuff 
'10 km southwest from the south end of Tyrrell 
Arm, Yathkyed Lake, Distrilt of Keewatin, 
62°13'45"N, 97°50'10"W. Sample EA-1814-73, 
co llected and interpreted by K.E. Eade. 

The sample is from sheared volcanic tuff, acid to 
intermediate in composition. The fine grained rock is 
composed of quartz, potassic feldspar, plagioclase, abundant 
white mica, with minor biotite, epidote and pyrite. As the 
potassium content is remarkably low it is likely both 
muscovite and paragonite are present in the concentrate. 

The age, 1616 ± 49 Ma probably represents the 
metamorphic and deformational event associated with the 
Hudsonian Orogeny. As the age appears to be somewhat 
young, it is likely there has bee n some radiogenic argon loss 
from the strongly deformed rock. 

SSC 78-169 

(65 I) 

Biotite, K-Ar age 242:_> ± 54 Ma 

K -: 7 .83%, 4 0 Ar / 4 ° K - 0.2972, radiogenic 
Ar= 99.4%. 
Concentrate: Clean, unaltered, light brownish 
orange biotite with no visible contamination. 

From pyroxene-bearing nebulitic granodiorite 
gneiss 
East side of the large island in the southeast 
part of Yathkyed Lake , Di s trict of Keewatin, 
62°05'17"N, 97°45'54"W. Sample WN-18-75, 
collected by R.K. Wanless and interpreted by 
K.E. Eade and R.K. Wanless. 

This biotite is from a foliated dark grey, medium 
grained, granulitic gneiss containing some nebulitic mafic
rich wisps. The rock is composed of quartz, potassir 
feldspar, plagioclase, hypersthene and biotite, with minor 
hornblende and accessory zircon, apatite and opaque. 

The K-Ar age is interpreted to mean that the biotite 
passed its argon blocking temperature 2425 ± 54 Ma ago in 
the waning stages of the Kenoran Orogeny. This might be 
shortly af ter the rrystallization of the rock but it is more 
likely the record of a metamorphir event affecting an older 
rock. 

This age is of particular interest in that the rerord of 
this Kenoran event is preserved by the biotit f.'. Elsewhere in 
this general region only the younger metamorphism 
associated with the Hudsonian Orogeny is recorded in the 
biotite. Preliminary Pb-U analysis of zircon from this rock 
has yielded a concordant group of ages indicating an age of 
2640 1V1a. 
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GSC 78-170 

(56 K) 

Biotite, K-Ar age 1593 ± 39 Ma 

K = 6.37%, 40 Ar/4°K-: 0.1487, radiogenic 
Ar= 99.5%. 
Concentrate: 
biotite with 
impurity. 

Cnaltered, very light brown 
approximately 2% amphibole 

From amphibolite 
On hillock approximately 0.4 km from lake, 
Hayes River region, District of Keewatin, 
66 ° 34'03"N, 92° 42'40"W. Sample SMA3-0 l 26B, 
collected and interpreted by M. Schau. 

See GSC 78-172 for desrription, interpretation LJ.nd an 
"isochron" age of 1563 \Ila. 

GSC 78-17 l 

(56 K) 

Hornblende, K-Ar age 1828 ± 116 Ma 

K -: 0.202%, 4 0 Ar / 4 ° K = 0.1839, radiogenic 
Ar = 94.1 %. 
Concentrate: Clean, unaltered, non
pleochroic amphibole (ac tinoJite) with no 
visible contamination. 

From amphibolite 
Details as for GSC 78-170. 

See GSC 78-172 for description , inte rpretation and an 
"isochron" age of 1563 \Ila. 

-ssr::: 78-172 

(56 I<.) 

Whole-rock, K-Ar age 1633 ± 79 Ma 

K-: 2.87%, 40 Ar/4°K"' 0.1544, radiogenic 
Ar = 98.996. 
Concentrate: Crushed whole-rock. 

From amphibolite 
Details as for GSC 78-170. 

A plot of these three samples on a 4 0 Ar / 3 6 Ar vs 
4 ° K/ 3 6 K diagram gives an "isochron" age of 1563 Ma and 
indicates an initial 40 Ar/ 4 °K ratio of 1650, ronsiderably 
higher than the normal atmospheric va lue of 296. 

The biotite, amphibole and whole-rock give dates wh ich 
when considered together can be interpreted as giving the 
latest closing of the Ar diffusion system. The "isochron" age 
gives an age of cessation of cooling of about 1563 Ma. The 
individual mineral dates therefore reflect partial retention of 
argon. The amphibole is thus a mixed date which is older 
than the biotite mixed date. The unit, part of the Prince 
Albert Group, is thought to be Archeo. n . 



Alberta 
(GSC 78-1 73) 

GSC 78- 173 Sanidine, K-Ar age 78.1 ± 2.3 Ma 

K = 7.37%, 40 Ar/4°K = 0.00464, radiogenir 
Ar" 96.7%. 
Concentrate: Clean feldspar with minor 
traces of quartz and chlorite contamination. 

From bentoni te 
(83 F) Northeast of Forestry Trunk Road in lsd 

J 1- 25-47-20 W 5. Northeast side of an old strip 
mine pit (Ster ling -Coal VaJley Mining Ltd. Pie 
No. 5) between former mining towns of Coal 
Valley and Foothills, Alberta, approx . 
53°02'N, l l 6°45 'W. Sample STERCO SAN D, 
submitted and interpre ted by J.R. Mc Lean. 

This samplE' is of a promine nt bent on i t e bed, 
immed iately above a sequence of bedded volcanic cherts 
(Jerzykiewic z and McLe an, 1977). T~e location is t he 
hanoing wall of a nort i1east-dipping thrust fault which forms 
the 

0

abrupt northeast t ermi nation on t he Mynheer coal "pod" 
(Alexander, 1977) . The t hrow on the fault is unknow n and, 

thus th e exact stratigraphic location of the sample is 
unk~own. However, the succession with which this sample is 
associa ted is known to be latest Cretaceous to earliest 
Te rti a ry in age (about 65 Ma), and thus the age determination 
is believed to be too old . If the age determination were 
correct , it would indicate a juxta position of late Santonian 
(Upper Cretaceous) and Paleocene sediments with an impli ed 
throw of several thousand feet on t he fault . There is no 
supporti ng ev~dence for this a t the present time . 
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Saskatchewan 
(GSC 78-174 to GSC 78-176) 

GSC 78-174 

(74 K) 

\VhoJe-rock, K-Ar age 949 ± 33 Ma 

K = 1.01 %, 40 Ar/ 4 °K,.. 0.07252, radiogenic 
Ar = 96.3%. 
Concentrate: Crushed whole-rock. 

From gabbro 
Northeast side of Douglas River, south and 
slightly outside of the Carswell struc ture, 
Saskatchewan, 58°16'25"N, 109°33'20"\V . 
Sample LPT-1, collected and interpreted by 
L.P. Tremblay. 

The sample is from a gabbro dyke that ruts the 
Athabasca Formation a short distance to the south of the 
externaJ rim of the area affected by t he CarsweJJ structure . 
At the sample Jocation the Athabasc a Formation is probably 
about 1220 m thick as indirated by deep drilling a short 
distanre to the east of the Carswe!J structure. This age 
indicates that most of the sandstones of the Athabasca 
Formation are at least older than 949 ± 33 Ma. However, 
this date is probably low as some of the mineraJ s of the 
gabbro are in part a ltered to chlorite. This dyke trends about 
west-northwest. It probably correlates in time with t he 
Mackenzie dyke trend. It probabJy aJso indicates that igneous 
activi ties and hydrothermaJ events were stil l going on in t he 
area, for a Jong period of time, after t he deposition of the 
Athabasca Formation, that is, later than about 1350 ± 50 Ma 
(Ramoeke rs, Saskatchewan Geological Survey, Summary of 
Investigations 1976, p. 118). Thi s date marks approximate ly 
the time of intrusion of t he gabbro. 

GSC 78-175 

(74 K) 

\Vhole-rocl<, K-Ar age 1128 ± 450 Ma 

K = 0.013%, 40 :\r/ 4 °K = 0.091 10, radiogenic 
Ar ,.. 52.396 . 
Concentrate: Crushed whole - rock. 

From "chloritic schist" 
Approx imately 9 15 m east of the northeast 
end of C luff Lake, Saskatchewan, 58 ° 2 l '45"N, 
109°31'1 0"\V. Sample LPT-2 coJJected and 
interpreted by L.P. Tremblay. 

The sample is from a chlorite schist in the immediate 
vicin ity of and apparently host to the D orebody northeast of 
Cluff Lake within the Carswell structure on the Amok 
property. This rork as mapped by the company's geologists 
was regarded as being a red siltstone formi ng a small basin at 
the base of the Athabasca Formation overlying 
unconformably basement gneisses and this red siltstone is 
assumed now to be completely altered to chlorite schist. The 
writer would like to refer to this altered rock as possibly an 
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altered amph ibol ite or basic volranic rock that cou ld have 
been a part of the basement succession. Although this 
sampJe was highJ y altered to chlori te, it was used for age 
determina tion as no other more suitable materia l was 
availabJe. The date may not be too rel iable because of the 
extremely Jow K-content of the sampJe (note error Jimits), 
however it appears fine a s it is very c lose t o the age 
( 1100 Ma) of t he pitchblende reported from t he D ore body in 
the Cluff Lake area (K . Tapaninen, Paper to CIM Meeting 
Edmonton Oct. 26, 197 5). It suggests that some hydrothe rmaJ 
events possibly responsible for the c hlorite alteration of the 
samples were go ing on when t he uranium m ine ralization took 
plare in the area . 

GSC 78-176 

(74 N) 

Whole-rock, K- Ar age 1735 ± 51 Ma 

K = 1.08%, 40 Ar/4 °K = 0.1694, radiogenir 
,.\ r ,.. 99.5%. 
Concentrate: Crushed whole-rock. 

From basalt 
About 61 m from the Fay Winze Sta t ion on the 
32nd level , about 1570 m below surface, 
Eldorado .V\ine, Beaverlodge, Saskatchewan, 
59°33'30"N, 108 °28' \V. Map unit 27, 
GSC .\i\emo ir 367. Sample LPT- 4, collerted 
and interpreted by L.P. Tremblay. 

The sampJe comes fro m a basalt dyke related to the 
Ja te gabbro dykes of the Beaver lodge area . The dyke dips 
70°N, trends northwesterly and is up to 0.(; m thick . It c uts 
rocks resembling Foot Bay gneiss of the Tazin Group. Th is 
gneiss is a cataclastic, garne tife rous, quartzo-feJdspathic 
biotite-hornblende bearing rork that strikes east- west and 
dips 20° to 30°S in the vicinity of the dyke. 

The dyke is fine grained and dense appearing. It is 
c loseJy jointed in three directions: parallel, at r ight ang les 
and diagonal to trend of d yke and a lt hough it is fresh look ing 
it is in part altered to ch lor ite and/or serpentine along some 
joint pJanes, possibly as a resu lt of move ment on those 
pJanes. As seen in thi n sert ion the dyke is composed of 
feldspar laths scattered in a mass of maf ic m inerals , now 
aJtered to amphibole, chlorite and opaques. 

The close jointing suggests t hat the dyke has been 
afferted by the late movement on the St. Louis fau lt. No 
ura nium mineraliza tion was noted in the immediate vic ini ty 
of the dyke but speculari te in tiny grains was observed within 
the dyke chi lled margins. 

Although t he dyke shows some alterat ion in thin 
sections, the date is believed to be reliable and to indicate 
the time of intrusion of the basalt . 



Manitoba and Ontario 
(GSC 78-177 to GSC: 78- 195) 

GSC 78-177 Biotite, K-Ar age 2398 ± 52 Ma 

K = 7.54%, 40 .0\ r /4° K = 0.2911, rad iogen ic 
Ar - 99.8%. 
Concentrate : Relat ivel y c lean , greenish 
brown biotite with less t han 1 % chlorite 
contamina tion. 

From paragneiss 
(53 E) Long Ray, Rigstone Lake, Manitoba, 

53°43'29"N, 95°49'10"\V. Sample EE74-269B, 
c--ollected and interpreted by I.F. Ermano vic--s . 

See GSC 78-1 81 for description and interpretat ion, and 
GSC 78-195 for further disrnssion. 

GSC 78-178 Biotite, K-Ar age 2375 ± 51 Ma 

K = 7.74%, 4 0 1\r /4 ° K - 0.2862, rad iogen ic 
Ar = 99.8%. 
Concentrate : Clean, unalte red, light green ish 
brown bio ti te with no vis ible contaminati on. 

From orthogneiss 
(53 E) Long Ray, Bigstone Lake, 'Vlanitoba, 

53°43'29"N, 95°49'10"\V. Sample EE74-269A, 
c--ollected and interpreted by I.F . Ermanovic s. 

See GSC 78-181 for desniption and interpretati on, and 
GSC 78-1 95 for further discussion. 

GSC 78-179 

(53 E) 

Hornblende, K-Ar age 2584 ± 63 Ma 

K = 1.22%, 4 0 Ar/4 ° K = 0.334 2, radiogen ic 
Ar ~ 99.8%. 
Concentrate : Clean, unaltered, pleochroic, 
brown t o green hornblende with no visible 
contamination. 

From orthognei ss 
De t a ils as fo r GSC 78- 178. 

See GSC 78-181 for descr ipt ion a nd interpretation, and 
GSC 78-195 for fu rther discussion. 

GSC 78-180 Biotite, K-Ar age 2466 ± 53 Ma 

K = 7 .6796, 4 0 .l\ r /4 ° K = 0.3065, radiogenic 
.\r = 99.8%. 
Concentrate: Clean, unaltered , light gree nish 
brown biotite with no visible contaminat ion. 

From orthogneiss 
(53 E) Long Bay, Bigstone Lake, Manitoba, 

53°43'40"N, 95°49'40"\V. Sample EE74-273, 
collec-ted a nd inte rpreted by l.F. [rmanov ics. 

See GSC 78- 181 for description and interpretation, and 
GSC 78- 195 for furt her discuss ion. 

GSC 78-181 

(53 E) 

Hornblende , K-Ar age 2480 ± 61 Ma 

K = 0.943%, 40 Ar /4°K = 0.3097, radiogenic 
Ar - 99 .4%. 
Concentrate : C lean, unaltered, pleochroic--, 
brown to green hornblende with no visible 
contamination. 

From orthogneiss 
Details as for GSC 78- 180. 

Roc: ks from which these minera ls derive comprise 
layered, metat onalite gneisses wh ich appear to have a 
regionally d iscordant structural trend wit h respen to the fold 
axes of supracrustal rocks of Rigstone Lake (Park and 
Ermanovic--s, 1978). Biotite ages show comparable "younging" 
as in the Cobham River - Azure Lake schist belt. A U-Pb 
r:oncordia intercept age on zircon from sample GSC 78-180 
and GSC 78-18 1 yie lds an age of 2804 \!\a (R .K. Wanless, 
personal communication, 1977). 

See GSC: 78-195 for add itiona l di scussion. 

GSC 78-182 

(53 E) 

Biotite, K- Ar age 200~ ± 46 Ma 

K ~ 6.74%, 40 Ar/4°K "0.2142, radiogenic 
Ar = 99 .9%. 
Concent rate: Light brown biot ite with 
approximately 10% chlorite alteration. 

From quartz diorite cobbles and boulders 
Island 1.6 km west-northwest of Cochrane 
Isla nd , Is la nd Lake, Manitoba, 53° 57'45"N, 
94° 46'35"\V. Map unit 3, Manitoba Mines 
Branch Publication 59-3. Sample EE74- 364, 
collected and interpreted by I.F. Ermanovics. 

See GSC 78-1 85 for description and interpretat ion, a nd 
GSC 78-19 5 for further discussion. 

GSC 78-183 

(5 3 E) 

Biotite, K-Ar age 2215 ± 91 Ma 

K "" 7 .48%, 4 0 Ar /4 ° K " 0.2529, radioge nic 
Ar = 99. 996. 
Concentrat e: Greenish biotite with approx i
mately 3% c hlorite alteration. 

From quartz diorite 
North shore of Cochrane Bay, Is la nd Lake, 
Manitoba , 53°58'00"N, 94°39'30"W. Map 
unit 8, Manitoba Mines Branch 
Publ ica tion 59-3. Sample EE74-372 , collected 
and interpre t ed by J.F. Ermanovics. 

See GSC 78-1 85 fo r description and interpretation, and 
GSC 78-19 5 fo r furthe r discussion . 

GSC 78-184 
3137 ± 68 

Hornblende, K- Ar age 3154 ± 68 Ma 

K O 335°" 40A j 4o K 0.49 16 d . = . ,o, r -
0 4974

, ra 1ogenic 
97.8% . 

Ar" 99.2%. 
Conc--e ntrate: Clean, una ltered, p leochroic, 
light brown to green hornble nde with no visible 
contamination . 

rrom tona lite orthogneiss 
(53 E) Stevenson La ke, Man itoba, 53° 54'20"N, 

95°58'45"\V. Samp le EE74-00I, col lected and 
interpreted by T.F. Ermanovics. 

See GSC 78-1 85 for descr iption and interpretation, and 
GSC 78-1 95 for furt her discussion. 

GSC 78- 185 Hornblende, K-Ar age 2579 ± 62 Ma 

K = 0.390%, 40 Ar/4°K = 0.3329, radioge nic 
Ar = 98.9%. 
Concentrate: P leochro ic, ligh t green to light 
brown hornb lende with a trace of r:hlori t e 
contam ination. 

49 



(53 E) 
From conglomerate boulders 
East end of Collins Bay, Island Lake, 
Manitoba, 5 3 ° 58' l 3"N, 94 ° 54'05"W. 
Sample EE74-342, collected and interpreted by 
l.F. Ermanovics. 

These rocks are metatonalites and occur adjacent to a 
thin, greenstone schist bel t which extends from Ponask Lake 
to Stevenson Lake to Collins Bay, where the succession 
thickens at Island Lake. Just west of Coll ins Bay the Island 
Lake conglomerate lies unconformably on metamorphosed 
granodiorite and tonalite forming the basal me mber of the 
Island Lake succession (Herd and Ermanovics, 197 5). Samples 
GSC 78-182, 183 and 185 derive from the basa l conglomerate 
above the unconformity and judg ing from hornblende and 
biotite ages, argon appears to have been s ignificant ly 
affected to produce younger ages in biotites. U-Pb concordia 
intercept ages on zircons from GSC 78-183 and 182 yield 
2765 Ma and 2757 Ma respectively (R. K. Wanless, personal 
communication, 1978). 

The old hornblende ages are difficult to explain. 
Sample GSC 78-1 84 is one of the least deformed 
metatonalites in the a rea and is thought to underl ie the 
Hayes River Group. Consequently, that these represent the 
age of the pre-unconformity rock (in the absence of other 
data) cannot be precluded. 

See GSC 78-195 for further discuss ion . 

.GSC 78-186 Biotitc, K-Ar age 2430 ± 52 Ma 

(62 P) 

K = 7. 18%, 40 Ar/ 4 °K "0.2983, rad iogenic 
Ar = 99.9%. 
Concentra te: Light brown biotite 
approximate ly 3% c hlori te alteration. 

From quartz diorite 

with 

9.3 km southeast of Rice River estuary, 
opposite Black Island, Lake Winnipeg, 
Manitoba, 51° l6'50"N, 96°20'45"W. Map unit 
l lb, GSC Paper 69-42. Sample EE74-BLI-3, 
col lect ed and interpreted by I.F. Er manovics. 

This K- Ar age was obtained from a meta- tona li te whose 
U-Pb zircon age is ca. 2.9 Ga (Krogh et al., 1974). The age 
reflects fairly the Kenoran epiorogenic period and is in 
keeping with s imilar K-Ar ages in the area - e.g. GSC 72-69, 
GSC 72-70, GSC 61-1 28, GSC 61-129. 

See GSC 78-195 fo r further discussion. 

GSC 78- 187 Whole-rock, K-Ar age 3161 ± 69 Ma 

K = 0.571%, 40 Ar/4°K ,- 0.4996 , radiogenic 
Ar= 99.6%. 
Concentra te: Crushed whole-rock. 

From diabase 
(63 H) Shoal in southern part of Playgreen lake, 

Ma nitoba, 53°48'45"N, 98° 02'30"W. Map 
unit 10, GSC Pa pe r 72-29. Sample EE720208, 
collected and interpreted by I.F. Ermanovics. 

Whole-rock diabase GSC 76-20 1 yielded t wo si milar 
a~es at 2997 :!: 67 Ma and 2974 :!: 68 Ma. A plot of 
4 Ar/ 36 Ar vs 4 °K/ 3 6 Ar for all three ages does not indicate 
excess radiogenic argon despi te their apparently a nom alousl y 
high va lues. The dykes are de finitel y not Kenoran and were 
probably e mplaced in Apheb ian or more recent times 
(Er manovics and Fahrig, 1975). 

See GSC 78- 19 5 for fu rther disc ussion. 
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GSC 78-188 

(63 I) 

Biotite, K- Ar age 237Z ± 52 Ma 

K = 7.82%, 40 Ar/4° K = 0.2867, radiogenic 
Ar " 99.6%. 
Concentrate: Clean , unaltered, light green 
biotite with no visib le contamination. 

Fro m meta-quartz dior ite 
Cross Lake area , Manitoba, 54 ° 39'00"N, 
97°48'30"W. Sample EE- 75-073, collened by 
I.F. Ermanovics and R.K. Herd, inte rpreted by 
I.F. Ermanovics. 

See GSC 78-190 for description and interpretation, and 
GSC 78-195 for further di scussion. 

GSC 78-189 

(63 I) 

Biotite, K- Ar age 2108 ± 49 Ma 

K = 7. 92%, 4 0 Ar / 4 ° K = 0.2324, rad iogenic 
Ar = 99.7%. 
Concentrate: C lean, una ltered, greenish 
brown biotite with no visible contam ination. 

F ro m metaquartz dior ite 
Cross Lake area, Manitoba, 54° 38'45"N, 
97°48'45"W. Sample EE- 7 5-072, collected by 
I.F. Ermanovics and R.K. Herd, interpreted by 
l.F. Er manovics. 

See GSC 78·- 190 for descr iption and interpretat ion, and 
GSC 78-1 95 for further discussion. 

GSC 78-190 

(63 I) 

Muscovite, K-Ar age 1959 ± 46 Ma 

K = 7.97%, 4 0 Ar/4°K = 0.7057, radiogenic 
Ar= 99.2%. 
Concentrate: C lean, mainly clear, fresh 
muscovite with no visib le contamination. 

From meta-quartz dior ite 
Details as for GSC 78-184. 

These samples der ive from the meta- tonalite from 
below the unconform ity at Cross Lake described by Rousell 
(1 965) and depicted in Ermanovics and Davison ( 1976, p. 339). 
GSC 78- 189 and GSC 78- 190 are fresh materials from a 
lineated me tatona lite 24 m from the unconfor mity. 
GSC 78- 188 is more leucocratic, was collect ed 12 m from t he 
unconformity and most c lose ly resembles the boulders of the 
overlying cong lomerate. Feldspa rs in both rocks are fresh 
and sporadic garnets a re present in hand specimens in both 
samples. A U/Pb concordia intercept age on zir con from 
GSC 78-189, 190 is 27 12 Ma (Wa nless, R.K., personal 
communication, 1977). 

Rocks GSC 78-189 and 190 are thought to be t he result 
of reheating, judging fro m the fresh nature of the 
mineralogy, and lineated , granoblast ic metamorphic texture . 
The reason that biotite in sample GSC 78-188 appears not to 
have been simi la rly affected is not clear, but may be related 
to its leucocratic and less deformed state. In any event, 
these mineral ages imply post -Ke noran events, as yet , not 
understood. The younger ages are comparable to t hose 
reported for GSC 60-84, GSC 65-96, GSC 63- l 0 I and 
GSC 63- 102. 

See GSC 78-195 for further discussion . 

GSC 78-191 Biotite, K-Ar age 2370 ± 53 Ma 

K = 7 .69%, 4 0 Ar / 4 ° K ,- 0.2852, radiogenic 
Ar = 99 .8%. 
Concentrate : 
biotite with 
a lt eration. 

Relatively pure, light brown 
approx imately 2% c hlorite 



From paragneiss 
(53 E) ''Jor th shore of Warrington Lake , Manitoba, 

53°00'50"N, 94° 53'00"W. Samp le EE7 4-326, 
collected and interpreted by J.F. Ermanovks. 

See G.'iC 78-195 for description, interpretation and 
general discussion. 

GSC 78-192 

(53 E) 

Biotite, K-Ar age 2389 ± 53 Ma 

K = 8.20%, 4 0 ,\r /4 ° K = 0.2892, radiogenic 
Ar = 99.8%. 
Concentrate: Clean, unaltered, pale brown 
biotite with no visible contamination. 

From paragneiss 
Island in Azure Lake, Ontario, 53°05'31 "N, 
94°39'45"W. Sample EE74-302, collected and 
interpreted by l.F. Ermanovics. 

See GSC 78-195 for description, interpretation and 
general discussion. 

GSC 78-193 

(53 E) 

Biotite, K-Ar age 2245 ± 50 Ma 

K = 7.54%, " 0 Ar/4°K = 0.2590, radiogenic 
Ar = 99.6%. 
Concentrate: Mostly fresh , brown to greenish 
brown biotite with approximately 2% chlorite 
alteration. 

From tonalite gneiss 
East end of Azure Lake, Ontario, 53°05'31 "N, 
94°39'15"W. Sample EEH-74-608, collected 
and interpreted by l.F. Ermanovics. 

See GSC 78-195 for description, interpretation and 
general discussion. 

GSC 78-194 

(53 E) 

Biotite, K-Ar age 2364 ± 53 Ma 

K = 7.34%, 40 Ar/4°K = 0.2838, radiogenic 
Ar = 99.896. 
Concentrate: Clean, unaltered, light brown 
biotite with no visible contamination. 

From tonalitic orthogneiss 
North shore of Warrington Lake, Manitoba, 
53°00'50"N, 94° 52'20"W. Sample EE74-325, 
collected and interpreted by l.F. Ermanovics. 

See GSC 78-195 for description, interpretation and 
general discussion. 

GSC 78-195 

(53 E) 

Hornblende, K-Ar age 2654 ± 64 Ma 

K = 0.695%, 4 0 Ar /4 ° K = 0.3515, radiogenic 
Ar= 99.5%. 
Concentrate: Clean, unaltered, pleochroic, 
brown to green hornblende with no visible 
contamination. 

From tonalitic orthogneiss 
Details as for GSC 78-194. 

Rocks from which these five samples derive constitute 
the southern limit of the Cross Lake (Sachigo) subprovince. 
Paragneisses GSC 78-192 and 193, part of the Cobham River
Azure Lake supracrustal outliers, are intruded by meta
tonali tes (GSC 78-191, 194 and 195). The hornblende age 
reflects fairly the age of Kenoran metamorphism. However, 
the biotites of all rocks from within the schist belt indicate 
post-Kenoran, isotopic readjustment to a younger age. 

Although this isotopic readjustment is less than in rocks 
farther north, it nevertheless represents a significant 
difference and was unexpected at this latitude. Rocks 56 km 
to the south , GSC 70-77 and GSC 60-86, yield K/ Ar biotite 
ages of 2431 Ma and 2582 Ma respec-tively. 

Reset ages occurring in the Sachigo subprovince, but 
not in the Berens subprovince to the south, may be a 
sign ificant criterion in the tectonic evolution of these 
subprov ince s. 

General discussion and summary: 

From latitude 53° in Manitoba, biotites in Archean 
rocks show progressive K-Ar 'younging' northward. South of 
this latitude K-Ar hornblende is older than K-Ar biotite by 
about 80 Ma, especially in schists. Hornblende in plutonic 
rocks intruding these schists generally yield K-Ar ages of 
ca. 2600 Ma, as do some biotites. 

North of latitude 53° reset biotite ages are first seen in 
schist belts (ages of ca. 2300 Ma) and then in plutonic rocks, 
unti l near the Pikwitonei granulite domain K-Ar ages of 1800 
and 2000 Ma become fairly general in all types of rocks. 
Hornblendes show 'resetting' to ca. 2400 Ma and in one case 
to 1800 Ma. 

South of latitude 53° K-Ar biotite ages c luster around 
2400 Ma, and this may be taken to reflect Kenoran epi
orogeny. However, north of latitude 53° progressive 
resetting of bioti te ages to 1800 Ma may reflect the 
beginning of Aphebian tectonics of Archean rocks in the 
Superior Province (Sachigo or Cross Lake subprovince) in 
Manitoba. Evidence for this idea comes from the observation 
that ages in schist belts are rejuvenated more than in 
subjacent plutons. Plutonic rocks must have been cool and 
rigid to transmit stresses to schist belts which recrystallized 
micas or remobilized argon. Farther north, closer to the 
Kenoran-Proterozoic junction (Nelson Front) plutonic rocks 
become similarly affected, presumably during higher 
temperatures. That argon rejuvenati_on of Archean rocks was 
controlled by the Hudsonian Orogeny is demonstrated by the 
observation that K-Ar ages are not younger than 1800 Ma. 
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Quebec 
(GSC 78-196 to GSC 78-208) 

GSC 78-196 

(31 G) 

Biotite, K-Ar age 886 ± 25 Ma 

K = 7.54%, " 0 Ar/4°K = 0.06647, radiogenir 
Ar = 98.8%. 
Concentrate: Clean, unaltered , brown biotite 
with no chlorite contamination. 

From monzonite 
About 830 m west of Quinville Corners, 
Quebec, 45°33'N, 75°42'W. Sample 361A, 
collected and interpreted by D. D. Hogarth and 
K.L. Currie. 

This specimen was collected from a north-south 
trending monzoni te dyke which post-tectonically cuts calc
gneisses, cak-silicate rocks and quartzites. The vertical 
dyke, 15 m wide in its widest part, exhibits a well developed 
igneous texture with euhedral perthite laths randomly 
oriented, and displays a well developed chilled margin. 
Although the dyke clearly postdates Grenville Orogeny, the 
determination shows that it is of Precambrian age. Similar 
dykes are found over a considerable area, and the y may be 
related to syenites exposed near Buckingham, 24 km to the 
east. 

GSC 78-197 

(34 P,) 

Whole-rock, K-Ar age 1624 ± 48 Ma 

K = 0.514%, 40 Ar/ 40 I< = 0.1531, radiogenic 
Ar,.- 98.2%. 
Concentrate: Crushed whole-rock. 

From basalt 
Richmond Gulf area, Quebec, 56.2°N, 74.5°W. 
Sample CD 730113, collected and interpreted 
by E.J. Schwarz. 

See GSC 78-198 for description and interpretation. 

GSC 78-198 

(34 B) 

Whole-rock, K-Ar age 1625 ± 109 Ma 

K.., 0.159%, 40 Ar/4°K =- 0.1532, radiogenic 
Ar= 96.1 %. 
Concentrate: Crushed whole-rock. 

From basalt 
Richmond Gulf area, Quebec-, 56.2°N, 75.5°W. 
Sample CD 730602, collected and interpreted 
by E.J. Schwarz. 

These samples are Proterozoic komatiites from Smith 
Island. The komatiites and komatiitic basalts are from a 
thick volcanic series which overlies Archean basement in 
northern Quebec. 
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GSC 78-199 

(32 H) 

Biotite, K-Ar age 859 ± 25 Ma 

K = 7 .85%, 4 0 Ar /4 ° K = 0.06396, radiogenic 
Ar,.- 98.7%. 
Concentrate: Clean, unaltered, brown biotite 
with no visible contamination. 

From carbonatite 
On point at narrows in Lac a la Truite, about 
56.3 krn north-northwest of Girardville, 
Quebec, 49°29'N, 72°48'W. Sample LPT-3, 
collected and interpreted by LP. Tremblay. 

This sample came from a recently discovered alkaline 
c-omplex in Quebec, the Crevier carbonatite. This complex is 
at the junction of the belt of alkaline rocks along the 
northern flank of the Grenville Province with the Saguenay 
Branch of the Ottawa-St. Lawrence alkaline belt 
(K.L. Currie, GSC Bulletin 239). The complex is mainly 
syenitic in composition; and biotite syenite and aegirite 
syeni te are important rock types of this complex. The 
carbonate core is strongly foliated and all the rorks of the 
romplex are gneissic to strongly gneissic. The sample came 
from the carbonate core and contained about 30 per cent 
fresh large biotite flakes. 

This date suggests that the Crevier carbonatite belongs 
to the alkaline belt along the northern flank of the Grenville 
Province and not to that of the Ottawa-St. Lawrence Graben 
system. It corresponds to the metamorphism associated with 
the Grenville Orogeny, which dates between 900 and 1000 Ma 
and which has affected the Crevier Complex and the rocks of 
the alkaline belt along the Grenville Front but not those 
along the Ottawa-St. Lawrence system. These are much 
younger being between 560 and 200 Ma. 

GSC 78-200 

(31 H) 

Muscovite, K-Ar age 367 ± 12 Ma 

K .., 8.08%, 4 0 Ar / 4 ° K ~ 0.02364, radiogenic 
Ar= 96.6%. 
Concentrate: Clean, clear, unaltered 
muscovite with no visible contamination. 

From schist 
Roadcut on Knowlton-South Bolton highway at 
junction with road to Bolton Glen, 3.8 km 
southeast of Knowlton, Quebec, 45° l 2'20"N, 
72°28'00"\V. Sutton schist (unpublished Bolton 
Glen Formation). Sample PB76-89-Sl, 
collected and interpreted by M.J. Rickard 
(Australian National Liniversity). 

The schist consists of quartz (45%), muscovite (45%), 
albite (5%) and chlorite, calcite and opaques (5%), and is 
interlayered with schistose quartzite and quartz veinlets. A 
strong early schistosity parallels lithological layering and a 
crenulation cleavage in the hinge planes of early cross-folds. 
Muscovite with interlayered chlorite occurs as straight 
crystals along the layering and in the early cross-folds. Late 
crenulation microfolds are only weakly developed and a few 
muscovite crystals lie athwart the dominant schistosity. 
Untwinned albite porphyroblasts c-ontain inclusion trails of 
the early cross-folds and include some late microfolds. 

See GSC 78-20 l for further discussion. 



GSC 78-201 

(31 H) 

Muscovite, K-Ar age 380 ± 13 Ma 

K ~ 7.55%, 40 Ar/ 4 °K.., 0.02455, radiogeni r 
Ar = 94.4%. 
Concent rate: Clean, clear, unaltered musco
vite with no visible contamination. 

From sch ist 
Roadrut on Knowlton-South Bolton highway, 
200 m north of Sallys Pond, 7 .3 km southeast 
of Knowlton, Quebec, 45°10'50"N, 72°26'40"W. 
Sutton schist (unpublished Sallys Pond 
Formation). Sample PB76-88-S2a, collected 
and interpreted by M.J. Rickard (Australian 
Nationa l University). 

The sch ist consists of albite (35 %), muscovite (3596), 
chlorite (2596) and quartz (5%). Thin quartzite interlayers 
show well developed late crenulation cleavage. Only a trare 
of ear ly folds re mains. ,\iluscovite appears in bunches of 
straight recrystallized crystals defining the late folds and a 
new growth in the late cleavage. 1\ilost chlorite forms 
discrete layers para llel to the late cleavage. Near-euhedral 
albite porphyroblasts inc lude late folds and have prism fares 
oriented in the late cleavage planes. 

The two K- Ar ages were determined on metamorphic 
muscovites from the Sutton schist within the core of the 
Sutton Antirline. The objectives were to date muscov ite 
growths related to the late crenulation cleavage and to test 
whether mica fabr ics controlled by early fo lds and schistosity 
have been completely degassed. At the same time these 
dates provide a r heck on the 440 Ma age (about 449 Ma using 
modern constants in the cakulations) on metamorphic
muscovites in the same metamorphic zone some 18 km to the 
southwest reported 15 years ago (GSC 61-182, 183 in Lowdon 
et al., 1963, p. 104-105). - -

The muscovite in rock with early folds (GSC 78-200) 
yielded an age of 367 ± 12 Ma and the late muscovite 
(GSC 78-201) an age of 380 ± 13 Ma. With in 
experimental error limits, the two ages are the same, 
average 373 ± 13 Ma, late Devonian , and correspond to the 
time of the Acadian Orogeny. 

Since these muscovite dates are mi nimum ages and 
there is no structural control on the relationship between the 
late folding in the Sutton Anticline and the folding in the 
Siluro-Devonian in the Lake Memphremagog area some 13 km 
to the east, it is yet possible that the late folding is Acadian 
or Taconic and meta morphic muscovites coo led through the 
argon blocking temperature during the Acad ian. Simi larly, 
the early folding may be Acadian or Taco.nir: insofar as these 
K-Ar ages bear upon the question. The ages of deformation 
and muscovite growth are far from clear because other 
Ordovician to Silurian ages have been obtained from Sutton 
schists and their equivalents (Harper, 1968; St. Julien and 
Hubert, 1975; Knight, 1976). 

The previously determined 420 and 440 Ma ages must be 
ignored. They are probably of inferior analytical quality 
a risi ng from either poor potassium ana lyses of insensitivity of 
a mass spectrometer in use at the time (Wa nless et al., 1973, 
p. 79-82). The conc lus ions made by Rickard ( 1965) based on 
these two ages, that the late deformation and metamorphism 
are Taconic, are rendered doubtful. 
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GSC 78-202 

(12 M) 

Hornblende, K- Ar age 919 ± 41 Ma 

K - 1.16%, 40 Ar/4°K = 0.06959, radiogenic 
Ar = 98.396. 
Concentrate: Clean, unaltered, pleochroic, 
brown to green hornblende with no visible 
rontamination. 

F rom adamc llite gneiss 
West side of plateau to west of Aguanus River 
Valley, Quebec, 51°24'42"N, 62°47'04"W. Map 
unit 3a, GSC \!lap 77 -1 a (Bourne et al., 1976). 
Sample BRA-76- 1305, collected and inter
preted by J.H. Bourne. 

The sample was collected from a metamorphosed 
adamelli te unit which surrounds the Romaine River 
anorthosite mass. The hornblende is likely of metamorphic 
or igin, formed by the breakdown of primary orthopyroxene. 

The date obtained is in no way related to the formation 
of the ada me llite. It represents the date of the we ll known 
cratonization of the Grenville Province. The date 
presumably represents the ti me at which t he metamorphic 
temperatures fell below the 'blocking tempera t ure' of 
hornblende (rough ly 600°C). 

GSC 78- 203 

(1 2 M) 

Biotite, K-Ar age 868 ± 25 Ma 

K = 7.35%, 4 0 Ar / 4 °K - 0.06478, radiogenic 
Ar = 98.4%. 
Concentrate: Very light brown biotite with 
approximate ly 8% c h lor ite alterat ion. 

From adame llite 
Shore of Lac la Galissonniere, 
Duplessis County, 
62°00'58"W . Map 
Sample BRA-76-28, 
by J.H. Bourne. 

Quebec, 51°25'52"N, 
unit 8, GSC Pa per 77-1. 
collected and interpreted 

See GSC 78-204 for descr ipt ion and interpretation. 

GSC 78-204 Hornblende, K-Ar age 900 ± 41 Ma 

K = 1.09%, 4 0 Ar / 4 ° K = 0 .06777, radio,genic 
Ar = 97.5% . 
Concentrate: Fresh, pleochroir, o live-green 
to dark green hornb lende with less than l % 
biotite contamination. 
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From adamellite 
(12 M) Details as for GSC 78-203. 

The values of 868 ± 25 Ma (biotite) and 900 ± 4 l Ma 
(hornblende) are only slightly younger than other K-Ar age 
determinations from t his same general area. These data 
therefore support the field interpretation of this and related 
monzonite bodies as being late syn- to post- tec tonic . 

These monzonite masses are associated with strong 
positive aeromagnetic anomalies, and are common ly c ircu lar 
in form. This distinctive trait enables the m to be followed 
into adjoining areas. The total area under lain by the rocks of 
this unit in the eastern Grenville Province may be seen to be 
quite substantial and indicates that this late syn-to post 
tec tonic event was of considerable importance in the 
development of this area. 

GSC 78-205 

(12 M) 

Biotite, K-Ar age 963 ± 27 Ma 

K ~ 7. 7796, 4 0 Ar / 4 ° K " 0.07390, radiogenic 
Ar = 98.896. 
Concentra te: Clean, una ltered, light brown 
biotite wit h no chlorite contamination. 

From gneiss 
Shore of Lac Mabille, Duplessis County, 
Quebec, 51°59'40"N, 62° 56'46"W. 
Sample BRA-76-182, collected and interpreted 
by J.H. Bourne. 

The rock type dated consists of an extremely variably 
and highly inhomogeneous gneiss uni t. Evidence for an e vent 
of partial melting is widespread. The origin of the unit is not 
clear, however several metased imentary horizons were 
recognized in the field. The age determinat ion of 
963 ± 27 Ma can only be interpreted as a cooling age related 
to post-tectonic uplift (?), and similar to many other ages 
from this part of the Grenville Province. However t his 
particular value is interesting in that it lies close to a 
K-Ar value of 847 Ma re ported in Wan less et al. ( 1968; 
GSC Paper 67-2, p. 135; K-Ar report 8; determination 
GSC 66- 167). In the compilat ion of the 'ther mochron' map of 
the Grenville Province, Ha rper and later workers have found 
it necessary t o displace a ll t heir 'chrontours' to the north 
around this point. Exam inat ion of J.M. Stevenson's origina l 
field maps and the now ava ilable aeromagnetic maps of the 
region show that the samples dated were taken from an area 
where a c ircular aeromagneti c: anomaly is located identical 
to the anomaly associated with GSC 78-203 and 204 discussed 
in this report. The writer disagrees with the 
interpretation of 66-167 that the young age from the grani te 
ind icates the gran ite was emplaced prior to the close of the 
Grenville Orogeny. Rather the young age indicates thC' 
granite may be post-Grenville in age. The fact that most 
K-Ar ages on biotite fro m this same area a re I 00 Ma older 
supports this interpretation. The large "wow" in the contours 
on the 'thermochron' map near the eastern end of the 
Grenville Province is therefor e seen to be inva lid, the 847 Ma 
is not a cooling but an intrusive age, and the 'chrontours' are 
more nearly para llel to the Gren ville Front in this a rea, as 
they a re e lsewhere in the Grenville Province . 
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GSC 78- 206 

(11 N) 

Biotite, K-Ar age 1042 ± 29 Ma 

K = 7.24%, 4 0 Ar/4° K "0.08 194, radiogen ic 
Ar = 99.396. 
Concentrate : Clean, una ltered, brownish 
orange biot ite with no visible contamination. 

Fro m "gran itic" bou lder 
Top-central surface of "kame moraine", north
centra l Coffi n Is land, Magdalen Islands, 
Quebec, 47°33.9'N, 61°30.4'W. Sample 
PC 13/74, collected and interpreted by 
V.K. Prest. 

See GSC 78-208 for comments a nd interpretation. 

GSC 78-207 

(II N) 

Biotite, K-Ar age 1083 ± 29 Ma 

K = 7 .0996, 4 0 Ar / 4 ° K = 0.08622, radiogenic 
Ar " 99 . l 96. 
Concentrate : Clean, una ltered, dark brown 
biotite with no visible contaminat ion. 

From "gneiss" bou lder 
Boulde r y mantle overly ing "kame mora ine " on 
southeastern end of Coffin Island, Magda len 
Islands, Quebec, 47° 32.8'N, 6 l 0 32.8'W. 
Sample PC l 2/74, collected and interpreted by 
V.K. Prest. 

See GSC 78- 208 for comments and interpretat ion . 

GSC 78-208 Biotite, K-Ar age 663 ± 26 Ma 

K = 6.88%, 4 0 Ar / 4 ° K = 0.0465 l, radiogen ic 
Ar = 74.6%. 
Concentrate : Clean, una ltered, dark brown 
biot ite with no ch lorite contam ination. 

Fro m "granite" boulder 
( 11 N) Western end of Br ion Is land , :vlagdaJe n Is la nds, 

Gu lf of St. Lawrence, Quebec, 47° 47.l'N, 
61°30.l'W. Sample PC 2/76, col lect ed and 
interpreted by V.K. Prest. 

The granitic boulders (GSC 78-206, 207 and 208) from 
the northern part of the Magda len Is lands group were 
collected from below a former water plain (with a maximum 
altitude of about 30 to 35 m), and are hence considered to 
have been ice-rafted into posit ion . They are associated with 
a bouldery gravel mantle that over lies stratified sand and silt 
or rest s directly on bedrock. Though deposited from f loating 
ice, a nd associated with a great variety of basic igneous 
rocks, it is important to try and ide ntify a source a rea. The 
ages of all three boulders indicate Precambr ian-age source 
rocks. This rules out Cape Breton Island, only I 00 km to the 
southeast, and (together with the a bundance of ultrabasic 
rocks) suggests a Newfound land source more than 200 km to 
the northeast. This is substant iated by the frequent 
occu rrences of red hematitized, jasper- like pebbles and 
cobbles in the ice-rafted drift that a re diagnost ic of a red, 
cobbly cong lomera te fro m off the west side of Port au 
Port Peninsula. 



GSC 78-209 

(ll E) 

Prince Edward Island 
(GSC 78- 209) 

Biotite, K-Ar age 357 ± 12 Ma 

K ,., 7 .38%, 4 0 Ar / 4 ° K = 0.02294, radiogeni<"'. 
Ar = 95.7%. 
Concentrate: Clean, una ltered, light green ish 
brown bioti t e with no chlorite contamination. 

From grani tk boulder . 
Boulder till of sea cliff, sout heast ern Prince 
Edward Island, 46°00.l 'N, 62°27.2'\V. 
Sample PC 80/76, rnllected and interpreted by 
V.K. Prest. 

This is a date on a glacia l errat ic (a sma ll granitic 
boulder) f irst seen at the t op of a 9 m shoreline cliff of 
clayey t ill in a small cove. A chi p specimen was co llected at 
that time. The boulder was collected m toto from the beach 
when it was rediscovered (w ith its unmis takable specimen
scar) in l 976. It was hoped t hat an age determination might 
substantiate other evidence which indicates that t he t il l here 
was deposited by ice flowing northward from Nova Scotia. 
Though the age of th is boulder is somewhat younger than 
most of the other Devonian-age (Ne w Brunswick) boulders 
found on Prince Edward Is land, it is not diagnost ic of a Nova 
Scotian, Cobequid Mountain source as opposed to a New 
Brunswick highlands source. It does, however, add to the 
known granitoid and gneissic erratics on Pr mce Edward Island 
t hat are c learly unrelated to the Laurentide Ice Sheet. 
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Nova Scotia 
(GSC 78-210 to GSC 78-212) 

GSC 78-210 

(II K) 

Biotite, K-Ar age 363 ± 9 Ma 

K = 7.18%, " 0 Ar/" ° K = 0.02338, radiogenic 
Ar= 97.4%. 
Concentrate: Relatively clean, brown biotite 
with less tha n 196 chlorite rontamination. 

From granodiorite/quartz monzonite 
East end of c liff at Grande Falaise, near 
Jerome Brook, Nova Scotia, 46°40.5'N, 
60° 57.8'\C Sample CP76-Z1, collected and 
interpreted by K.L. Currie. 

The northern peninsula of Cape Breton Island is 
interpreted as a Pr eca mbrian block marginally veneered by 
Paleozoic and Mesozoic sedimentary rocks, and intruded by 
Devonian and younger granitoid rocks (Neale, 1956; 
Maclaren, 1956; Currie, l 976). The correct identification of 
Precambrian plutons, as opposed to Devonian plutons depends 
on a combination of field mapping and radiometric dating. 
The Corney Brook complex, from whirh this sperimen is 
taken, is a polydeformed biotite-hornblende granodiorite. 
The specimen was taken from a remobilized pegmatitic 
portion underlying unconformably the Jumping Brook comple x 
(Currie, 1976), which is in turn unronformably overlain by the 
Horton Group of Mississippian age. All of the rocks were 
shattered and partially re-we lded subsequent to t he 
Mississippian. The age of formation of the granite is 
therefore Precambrian on geologic grounds. The Devonian 
age returned from the biotite is presumed to date the 
Acadian orogeny, which profoundly affected both the Corney 
Brook complex and the Jumping Brook complex. 
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GSC 78-211 

(II F) 

Whole-rock, K-Ar age 354 ± 36 Ma 

K -. 0.43%, " 0 Ar/" ° K - 0.02272, radiogenic 
Ar = 83.096. 
Concentrate: Crushed whole-rock. 

From diabase 
cut at St. Peters, Midsection of deep canal 

Cape Breton Island, 
45°39'10"N, 60°52'1 ! "W. 
GSC Map !083A (L.J. Weeks, 

Nova Scotia, 
Map unit I 0, 

1964). Sample 
GCA23-I, collected and interpreted by 
H.H.J. Geldsetzer. 

The sample is from a dark greenish-grey fine- to 
medium-grained diabase which represents one of a series of 
intrusive bodies trending northeast and southwest from 
St. Peters, Cape Breton Island, over a distance of about 
25 km (Weeks, 1964). The diabase intrudes sediments of the 
Horton and Windsor groups (Weeks, 1964) which are of 
Tournaisian and Late Visean age respectively. The Visean
Namurian boundary is placed at 320 Ma, a date which could 
be regarded as the maximum age of the diabase. 

Comparable dates in Cape Breton Island are the Rb-Sr 
dates of 371 Ma and 370 Ma (recalculated using Rb deray 
constant of l.42 x l0- 11 a- 1

) for vo lcanic s of the Fisset Brook 
Formation (Cormier and Kelly, 1964) which, however , 
underlies the Horton and Windsor groups. Small diabase 

dykes in the Antigonish Highlands about 100 km to the east 
are thought to be in part of post-Devonian age 
(Benson, 1974 ). 
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GSC 78-212 

( 11 J) 

Whole-rock, K-Ar age 127 ± 15 Ma 

K - J. J 4%, ' 0 Ar/" ° K ~ 0.00761, radiogenic 
Ar= 97.6%. 
Concentrate: Crusl1ed whole-rock. 

From diabase drill core 
Scatarie Bank, offshore Nova Scotia, 
46°02.4 'N, 58°50.9'W. Sampled by Bedford 
Institute e lectr ic drill in 221 m of water. 
Sample HN-73-006-73-2-355, collected and 
interpreted by L.H. King. 

The diabase occurs on a local topographic high on the 
eastern flank of Scatarie Bank and was taken from a 4.5 m 
rore obtained with the Bedford Institute of Oceanography 
electric drill. The sample yielded a K-Ar whole-rock date of 
127 ± 15 Ma, i.e., about early Cretaceous. 

The sample site is 45 km north of the Orpheus Basin, 
part of the Glooscap Fault System. The origin of the diabase 
may be rel a t ed to motion along a fault zone during 
Cretaceous time. Folded Cretareous beds in the Orpheus 
Basin (King and Maclean, 1976) provide evidence for such 
motion; however, much of the folding probably occurred in 
late Cretaceous to early Tertiary time. Alternately, the 
diabase may be related to activity responsiblE' for the 
widespread occurrence of local sites of igneous activity in 
eastern Canada du ring Cretaceous time. Poole et al. ( 1970) 
discussed the occurrence of lamprophyre dykes from Notre 
Dame Bay, Newfoundland with an average of 133 Ma, a 
d iabase dyke on Anticosti 1sland with a date of 138 Ma, and 
samples of the Monte re gia n intrusives of Quebec with ages 
ranging from 84 to 123 \Ila with many in the l 00-115 Ma 
range. Of possible signifirance are the alkaline granites of 
the White Mountain magma series of northern New 
Hampshire and southern 1\1\aine with an age range of I I 0 to 
185 Ma (Lyons and Faul, 1968). 
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Newfoundland-Labrador 
(GSC 78-213 to GSC 78-230) 

GSC 78-213 

(14 L) 

Biotite, K-Ar age 1913 :!: 114 Ma 

K,. 7.32%, 40 Ar/ 4 °K = 0.1 979, radiogenic 
Ar ,. 99.4%. 
Concentrate: Light orange-brown b iot ite with 
approximate ly 6% ch lorite alteration. 

From paragneiss 
Promontor y on north shore of Bears Gut 
at east end of the fiord, Labrador, 
Newfoundland, 58°44'09"N, 62°56'05"W. Map 
un it 4, GSC ,'Vlap 6-1974. Sample MZ-72-22-3, 
collected and interpreted by W.C. Morgan . 

See GSC 78-227 for description. 

GSC 78-214 

(14 L) 

Biotite, K-Ar age 2006 :!: 46 Ma 

K = 6. 93%, 4 0 Ar /4 ° K = 0.2138, radiogenic 
Ar ~ 99.5%. 
Concentrate: Clea n, unaltered biot ite with no 
visib le rontam ination. 

From granite pegmatite 
Duncan Point 3 km southeast of Bell Inlet, 
Labrador, N'ewfoundland. Map unit Apm, 
GSC Map 1469A. Sample MZ-72- 375, collected 
and interpreted by W.C. Morgan. 

See GSC 78-227 fo r description. 

GSC 7&-215 

( 14 L) 

Whole-rock, K-Ar age 2576 :!: 141 Ma 

K .., 0.136%, 4 0 Ar / 4 ° K = 0.3322, rad iogenic 
Ar = 98.096. 
Concentrate: Crushed whole-rock . 

From diabase 
4 km south of Rowsell Head, Labrador, 
Newfoundland, 58 ° 57' l 5"N, 63°09' 55"W. Map 
unit Adb, GSC l'vlap l469A. Sample 
MZ-71 - 252- 1, collected a nd interpreted by 
\CC. Morgan. 

See GSC 78-227 for desrr iption. 

GSC 7&-216 

(14 L) 

Whole-rock , K- Ar age 2426 :!: 61 Ma 

K - 0.484%, 4 0 Ar / 4 ° K = 0.2974, radiogenic 
Ar = 99.2%. 
Concentrate: Crushed whole- ror k. 

From diabase 
l km southeast of the east end of Bell Inlet, 
Labrador, Newfoundland, 58 ° 51 '45"N, 
63°00'45"W. Map uni t Adb, GSC Map l469A. 
Sample MZ-71-207-3, collected and inter 
preted by W.C. Morgan . 

See GSC 78- 227 for descript ion. 

GSC 7&-217 Whole- rock, K- Ar age 2161 :!: 57 Ma 

K = 0.76&%, 4 0 Ar / 4 ° K :- 0.2425, radiogenic 
Ar ,. 99.5%. 
Concentrate: Cr ushed whole-rock. 

(1 4 L) 
From diabase 
l km south of the west end of Bell Inlet, 
Labrador, Newfoundla nd, 58°5 1'08"N, 
63°03'50"W. Map unit Adb, GSC Map 1469 A. 
Sampl e MZ-72-J 3-3, co lle c t ed and interpret ed 
by W .C. Morgan. 

See GSC 78-227 for description. 

GSC 78-21& 

( 14 L) 

Hornblende, K- Ar age 172& :!: 50 Ma 

K - 1. 18%, 4 0 Ar/4 °K = 0. 168 4, radiogen ic 
Ar = 99 .7%. 
Concentrate: C lean, una ltered, dark brown 
hornb lende , wi th no visible impur ities. 

From granul ite 
3.5 km east of the north end of Nor t h Arm, 
Saglek Fiord, Labrador, Newfoundland, 
58°32'35"N, 63°24 '1 0"\V. Map unit 9, 
GSC rvlap 6-1974 . Sample MZ-72- 200- 3, co l
ler.ted and interpret ed by W.C. Morgan. 

See GSC 78-227 for descr iption. 

GSC 78- 219 

( 14 L) 

Whole-rock , K-A r age 2738 :!: 66 Ma 

K,. 0.854%, 4 0 Ar /4°K :- 0.3734, rad iogen ic 
Ar = 99 .5%. 
Concentrate : Crushed whole-rock. 

From pseudotachylite 
7.5 km northeast of t he nor th end of North 
Arm, Saglek F iord , Labrador, Newfoundland, 
58 ° 36' 12"N, 62°23'10"W . Map uni t 9, 
GSC Map 6-1974. Sample MZ-72-216-1 , col
lected and interpreted by W .C. Morgan . 

See GSC 78-227 for desc ript ion. 

GSC 78-220 

( 14 L) 

Hornb lende, K- r\ r age 2011 :!: 54 Ma 

K = 0.458%, 40 Ar / 4 °K = 0.2 148, rad iogenic 
Ar = 98 . l %. 
Concentrate: Clean, unaltered, pleochro ic, 
light brown t o bluish green hornblende with no 
vis ible contamination. 

From metadiabase 
3.5 km southwest of t he we st end of Ra mah 
Bay, Labrador, Newfoundland, 58 ° 50'35"N, 
63°22'50"W. Map unit Adb, GSC Map 1469A. 
Sample MZ-71-3 10-2, collect ed a nd 
inter pre ted by W .C. Morgan . 

See GSC 78- 227 fo r descri ption. 

GSC 78-221 

(14 L) 

Who le-rock, K-Ar age 2 166 :!: 57 Ma 

K = 0.568%, 4 0 Ar/ 4 °K = 0.2434, rad ioge nic 
Ar.., 99.2%. 
Concentrate: Crushed whole-rock. 

From met ad iabase 
Details as fo r GSC 78-220. 
Sample MZ-7 1- 31 0-1. 

See GSC 78-227 for descri ption . 
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GSC 78-222 

(14 L) 

Whole-rock, K-Ar age 2359 ± 136 Ma 

K = 0.179%, 40 Ar/4°K = 0.2827, radiogenic 
Ar ~ 98.3%. 
Concentrate: Crushed whole-rock. 

From diabase 
6.5 km south-southwest of the west end of 
Ramah Bay, Labrador, Newfoundland, 
58°48'35"N, 63°22'45"W. Map unit Hdb, 
GSC Map I 469A. Sample MZE-72-64-2, 
collected by M.E. Cherry and interpreted by 
W.C. Morgan. 

See GSC 78-227 for description. 

GSC 78-223 

(14 L) 

Whole-rock, K-Ar age 1303 ± 41 Ma 

K = 0.828%, 4 0 Ar/4°K = 0.1110 , radiogenic 
Ar= 98.9%. 
Concentrate: Crushed whole-rock. 

From diabase 
Details as for GSC 78-222. Sample 
MZE-72-64-7(3). 

See GSC 78-227 for description. 

GSC 78-224 

(14 L) 

Muscovite, K-Ar age 1222 ± 32 Ma 

K = 6.36 %, 4 0 Ar/4°K = 0.1015, radiogenic 
Ar ,.. 99.7%. 
Concentrate: Silvery coloured muscovite with 
approximatel y 10% chlorite contamination. 
Most of the muscovite flakes have a striated 
appearanc:e and some contain blac:k inclusions . 

From schist 
Southeast side of Ramah Bay, Labrador, 
Newfoundland, 58°50'30"N, 63°11'40"W. Map 
unit ARH-u, GSC Map 1469A. Sample 
MZ-71-66-1, collected and interpreted by 
W.C. Morgan. 

See GSC 78-227 for description . 

GSC 78-225 Biotite, K-Ar age 1593 ± 39 Ma 

K,.. 7.69 %, 40 Ar/4°K ~ 0.1487, radiogenic 
Ar = 99.1 %. 
Concentrate: Clean, unaltered, light brownish 
biotite with no visible contamination. 

From schist 
( 14 L) 6. 5 km south-southwest of the south end of 

Pangertok Inlet, Saglek Fiord, Labrador, 
Newfoundland, 58°18'45"N, 63°13'40"\V. Map 
unit ARS, GSC Map 1431A. Sample 
MZC-72-605, collected by M.P. Cecile and 
interpreted by \V. C. Morgan. 

See GSC 78-227 for description. 

GSC 78-226 Muscovite, K-Ar age 1550 ± 39 Ma 

K = 8.09%, 40 Ar/ 4 °K = 0.1427, radiogenic 
Ar = 99.2%. 
Concentrate: Mainly clear muscovite but with 
some yellowish stain, and with approximately 
3% chlorite contamination. 

From schist 
( 14 L) Details as for GSC 78-225. 

See GSC 78-227 for description. 
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GSC 78-227 

(14 L) 

Whole-rock, K-Ar age 2597 ± 296 Ma 

I<,.. 0.010%, 40 Ar/4°1< - 0.3375, radiogenic 
Ar = 66.0%. 
Concentrate: Crushed whole-rock. 

From diabase 
South side of Ramah Bay, Labrador, 
~ewfoundland, 58°51'00"N, 63°16'20"W. Map 
unit ARdb, GSC Map I 469A. Sample 
MZ-71-146-2, collec ted and interpreted by 
W.C. Morgan. 

These sa mples were submitted as part of an overall 
study of the Ramah Group and basement rocks along the 
Nain-Churchill Structural Province contac-t (Taylor, 1971) in 
the Nachvak Fiord-Saglek Fiord area. The samples are 
derived from three geological units (Morgan, 197 5) and are 
described separately as follows: basement rocks in the 
Hudsonian foreland (Nain Structural Province), reworked 
basement rocks in the Hudsonian mobile belt (Churchill 
Structural Province) and the Ramah Group. 

Basement rocks in the Hudsonian foreland 

This unit consists of a variety of north-trending 
Archean gneisses cut by an intense west-trending Aphebian 
diabase dyke swarm. The dykes do not cu t the Ramah Group 
which lies to the west and, together with adjacent gneisses, 
form a regolith at the base of that group. 

Sample GSC 78-213 is biotite from a psammitic garnet
biotite paragneiss that locally contains sillimanite and 
graphite. The paragneiss is cut by the west-trending diabase 
dyke swarm but its age is younger than those determined 
from many of the dykes. The age of 1913 ± 44 Ma may be 
related to a thermal event associated with the Hudsonian 
orogeny. A s imilar biotite age of 2006 ± 46 Ma 
(GSC 78-214) was obtained from a white, coarse grained to 
pegmatitic garnet-biotite granite that extensively veins and 
intrudes the gneisses but is cut by the diabase dykes. 

Samples GSC 78-216 and 215 gave whole-rock ages of 
2426 ± 61 Ma and 2576 ± 141 Ma respectively. They are 
massive, altered, aphanitic olivine diabase dykes that consist 
of relict olivine, augite, pigeonite and plagioclase (Ans 0 ) in a 
matrix of green hornblende, brown hornblende, biotite, 
chlorite and magnetite. Specimen GSC 78-217, 
representative of a closely spaced swarm of interconnected 
feldsparphyric diabase dykes in which the mafic minerals are 
completely altered to hornblende, chlorite and epidote, gave 
a younger age of 2161 ± 57 Ma. 

Reworked basement rock s in the Hudsonian mobile belt 

The reworked basement unit lies west of the Ramah 
Group and consists of essentially the same rock types as the 
Archean block to the east. A characteristic feature of the 
reworked block is the widespread evidence of cataclastic 
events of more than one age. The entire block is bounded by 
a major fault system along its east side. Northeast- to north
trending foliated metadiabase and amphibolite dykes in this 
unit are considered to be reworked equivalents of the post
orogenic west-trending massive diabase intrusions to the 
east. Deformation, metamorphism, and change in attitude of 
the dykes are attributed to the Hudsonian orogeny. 

The hornblende age reported for sample GSC 78-218 of 
1728 ± 50 Ma from a garnet-hypersthene-diopside-hornblende 
granulite is a metamorphic age related to the Hudsonian 
orogeny. 

The significanre of a whole-rock age of 2738 ± 66 Ma 
from specimen GSC 78-219, pseudotachylite from the east of 
this block, is uncertain. Outcrops in the vicinity of the 
sample have been interpreted as Archean rocks, 



re-metamorphosed to granulite facies in the Aphebian and 
later mylonitized and cut by pseudotachy lite veins. This 
extensive zone of intense cataclasis is interpreted as a 
Labrador continuation of the Greenland 0Jagssugtoqidian 
boundary (Morgan, 197 5). The age can a lso be interpreted in 
the light of detailed work on t he Nagssugtoqidian boundary 
(Watterson, 1974) which has shown that the main 
Nagssugtoqidian deformation is pre-dyke in age. 

Samples GSC 78-220 and 221 are from the core and 
chi !led margin of a northeast-trending, foliated amphiboli te 
dyke. They gave a hornblende age of 2011 ± 54 Ma a nd a 
whole-rock age of 2166 ± 57 Ma respectively. 

Sample GSC 78-222, from the chilled margin of a 12 m 
thick, north-trending, dark green, slightly altered diabase 
dyke with a weak foliation in the core zone has given a 
whole-rock age of 2359 ± 136 Ma. Unlike the amphibolite 
dykes, this post- Kenoran diabase has been only slightly 
modified by Hudson ian events . 

A one metre wide massive, unaltered, west-northwest 
trending, dark grey aphanitic diabase cuts ac ross and chil ls 
against the above metadiabase. Its whole -rock age of 
1303 :t 41 Ma from sample GSC 78-223 is interpreted as 
evidence of a Helikian phase of diabase dyke intrusion. 
Dykes with similar ages occu rring elsewhere in Labrador and 
near Ungava Bay have been reported by Tay !or ( 1970), 
GSC 73- 172. 

The Ramah Group 

This group is a sequence of dominantly sedimentary 
rocks, deformed by open to subisoclinal overturned folds and 
metamorphosed to greenschist and amphibolite facies. Along 
its eastern margin the base of the Ramah Group rests with a 
profound angu lar unconformity on Archean rocks that are cut 
by an Aphebian diabase dyke swarm. The western contact of 
the Ramah Group fold-belt is marked by west dipping thrusts 
and by faults. 

The group is intruded by a series of pre- to early 
syntectonic diabase sills that range in thickness to a 
maximum of about one hundred metres. The sills are 
massive, with fine grained to aphanitic margins and medium
to coarse-grained interiors, and are altered. One thick sil l is 
locally differentiated with an ultramafic core. 
Sample GSC 78-227, a highly a ltered diabase, yielding an age 
of 2597 ± 296 Ma has a very low pot assium content 
(0.010% K) and excess radiogenic argon in the sample could 
account for the anomalously great age. 

Sample GSC 78-224 is a very fine grained chlorito id
muscovite schist from a phyllite band in quartzite of Rowsell 
Harbour Formation which forms the basal part of the group 
(Knight and Morgan, 1976). The age obtained, 1222 ± 32 Ma, 
may relate to an uplift event or to an Elsonian thermal event. 
The figure corresponds to a K- Ar whole- rock age of 
1180 ± 60 Ma derived from the volcanic member of Rowsell 
Harbour Formation on the north side of Ramah Bay 
(GSC 67-132; Wanless et a l. , 1969). This volcanic member 
gave a Rb-Sr whole-rock e r rorchron age of 1959 Ma (>. = 1. 42 
x l 0- 1 1 a - 1

) inte rpreted as a metamorphic age caused by the 
Hudsonian orogeny (Morgan, 1978) . 

The biotite-muscovite mineral pair (GSC 78- 220, 221) 
giving ages of 1593 ± 39 Ma and 1550 ± 39 Ma respectively, 
a re from a sillimanite-biotite-muscovite schist affected by a 
Hudsonian therma l event. 
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GSC 78-228 

(13 J) 

Biotite, K- Ar age 919 ± 26 Ma 

K = 7.9 1%, 40 Ar/' ° K = 0.06961, radiogenic 
Ar= 98.9%. 
Concentrate: Clean, unal tered, light green 
biotite with no chlori te contamination. 

From mafic dyke 
Michelin deposit, about 64 km southwest of 
Makkovik, Labrador, Newfoundland, 54 ° 35.5'N, 
59° 58. 7'W. Sample SSG-177a- 7 5, collected 
and interpreted by S.S. Gandhi . 

The sample is from the "calcite-biot ite member", a thin 
rock unit, less t han 0. 3 m thick and traceable for about 30 m 
or so. It is concordant to t he bedd ing (or f low margins) and 
schistosity (both striking about N70°E and dipping about 55° 
to the south) of an acidic volcan ic sequence. The rock is well 
fo liated, and consists of bioti te (30%) and calcite (10%). The 
dyke has local bifurcations tha t indicate intrusive character; 
this is supported by fine grained margins t ha t appear to be 
chi lled margins. Foliation is parallel to t he regional 
schistosity in t he country rock. The 'calcite-biotite member' 
cuts through the uranium- bear ing mineralized zone, but in 
itself is not mineralized. It thus appears to be pre
metamorphic but post-mineralization. 

The metamorphism and defor mation in the country rock 
is believed to be Hudsonian (or 1600 Ma) which is supported 
by K-Ar age determinations on post -tectonic granites of the 
region. The country rock, which also hosts the dissem inated 
ura nium mineral ization, is part of Aphebian Aillik Group, and 
consists predominant ly of acidic volcanics and t uffs. 

The age of 919 ± 26 Ma is too young for the 'Hudsonian' 
deformat ion. It is 'Grenvi lle' age. The 'Grenvi lle Front' is 
not exposed in the region, but it is believed to be within 
16 km south of the Michelin deposi t . It is probable t hat the 
'Grenvi lle' event had an effect on t he Miche lin area, but the 
precise nature of the e ffect is not known. It may have 
caused some movement a long shear planes and old faults, 
and cou ld have produced some low temperature 
thermal effects . It appears t hat this was sufficient to reset 
the K-Ar c lock in the 'calcite-biot ite member' which is a type 
of rock that would be relatively susceptible to such an event. 
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1978: Geological setting and genetic aspects of uranium 

deposits in the Kaipokok Bay - Big River 
area, Labrador; Economic Geology, v. 73, no. 8, 
p. 1492-1522. 

GSC 78-229 

(2 E) 

Biotite, K-Ar age 398 ± 13 Ma 

K = 7.45%, 40 Ar/ 4 °K = 0.02587, radiogenic 
Ar= 98.l %. 
Concentrate: Light brown biotite with approxi
mately 3% chlorite alteration. 

From quartz diorite 
Twillick Point, Rocky Bay, Newfoundland, 
49°26'N, 54°14'W. Map unit 15, Pickerill, 
Pajari, Currie and Bergo, GSC Paper 78-lA. 
Sample 77012, collected by G. Pajari and 
interpreted by K.L. Currie. 

See GSC 78-230 for description and interpretation. 

GSC 78-230 

(2 E) 

Hornblende, K-Ar age 407 ± 51 Ma 

K = 0.31 %, 4 0 Ar / 4 ° K = 0.02654, radiogenic 
Ar = 76.9%. 
Concentrate: Relatively clean, unaltered, 
pleochroic, brown to green hornblende with a 
trace of chlorite contamination. 

From quartz diorite 
Details as for GSC 78-229. 

This specimen was collected from the Rocky Bay 
pluton, a massive, unaltered, homogeneous quartz diorite 
characterized by large, poikilitic biotite flakes. Like the 

related Frederickton pluton, the Rocky Bay shows a foliated 
margin approaching granodiorite in composition. An earlier 
measurement gave an age of 398 ± 15 Ma for the foliated 
margin of the Frederickton pluton (GSC 64-159), but it 
seemed possible that the massive central phase was younger. 
The two new ages are essentially concordant with the older 
one, and show that the whole of the Rocky Bay-Frederickton 
mass is essentially of the same age, and lies relatively early 
in the development of the igneous rocks of the Carmanville 
area. In particular it is clearly older than the Aspen Cove 
(360 ± 14 Ma, GSC 63-183) or Deadman's Bay plutons 
(335 ± 14 Ma, GSC 63-184). These ages accord with current 
geological mapping in this region (Currie and Pajari, 1977; 
Currie and Pajari, 1978), but conflict drastically with the 
views of Kennedy and McGonigal (1972) who believed the 
Rocky Bay pluton to be the youngest igneous rock in the 
region. 
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APPENDIX 

The numbers listed below refer to the individual sample 
determination numbers, e.g. (GSC) 62-189, published in the 
G.S.C. Age Reports listed below: 

GSC 60-17, Repor t No. l - determinations 
59-J to 59-98 

GSC 61-17, Report No. 2 - determinations 
60-1 to 60-152 

GSC 62-17, Report No. 3 - determinations 
61-1 to 61-204 

GSC 63-17, Report No. 4 - determinations 
62-1 to 62-190 

GSC 64-17, Report No. 5 - determinations 
63-1 to 63-184 

GSC 65-17, Report No. 6 - determinations 
64-1 to 64-165 

GSC 66-17, Report No. 7 - determinations 
65-1 to 65-153 

GSC 67-2A, Report No. 8 - determinations 
66-1 to 66-176 

GSC 69-2A, Report No. 9 - determinations 
67-1 to 67-146 

GSC 71-2, Report No. 10 - determinations 
70-1 to 70-156 

GSC 73-2, Report No. 11 - determinations 
72-1 to 72-163 

GSC 74-2, Report No . 12 - determinations 
73-J to 73-198 

GSC 77-2, Report No. 13 - determinations 
76-1 to 76-248 

GSC 79-2, Report No. 14 - determinations 
78-1 to 78-230 

GSC Age Determinations Listed by N.T.S. Co-ordinates 

1-M 62-189, 190; 63-136, 137; 66-170, 171; 70-145, 
146, 147, 152 

1-N 65-150; 70-156 

2-C 70-155 

2-D 

2-E 

2-F 

2-L 

2-M 

3-D 

10-N 

11-D 

11-E 

11-F 

11-J 

11-K 

11-L 

ll-N 

11-0 

62 

59-94, 95, 96, 97, 98; 60-151, 152; 63-182; 65-142, 
143; 66-172, 70-153, 154 

62-187, 188; 63-168, 169, 170, 171, 183, 184; 
64-159; 65-144, 145, 146, 147 , 148, 149; 67-144; 
70-151; 78-229, 230 

70-148 

72-158, 159 

66-173; 73-192, 193, 194 

63-161 

72-163 

70-122, 123 

66-156, 157, 158; 70-124, 125; 78-209 

62-168, 169; 78-211 

78-212 

66-159, 160, 161; 78-210 

65-133, 134, 135; 66-163; 70 -128, 129, 130 ; 
72-124, 125, 126; 76-231, 232, 233, 234, 235, 236, 
237, 238, 239 

78-206, 207' 208 

61-202; 63-162; 65-138, 139, 140, 141; 66-168 

11-P 

12-A 

12-B 

12-E 

12-H 

12-1 

12-L 

12-M 

12-0 

12-P 

13-C 

13-D 

13-E 

13-F 

13-H 

13-1 

j 3-J 

13-K 

13-L 

13-M 

13-N 

13-0 

14-C 

14-D 

l4-E 

14-F 

14-L 

14-M 

15-M 

20-1 

20-P 

21-A 

21-B 

21-E 

21-G 

21-H 

21-1 

67-143 

67-142; 70-120, 121; 72-160, 161; 73-197, 198 

60-147; 61-199; 62-186; 63-166, 167 

65-129; 66-153; 70-102, 103, 104, 105; 72-95 

60-148; 61-203, 204; 70-143, 144, 149 

60-149; 61-200, 201; 64-158; 66-169; 70-150; 
72-153, 154, 155, 156, 157; 73-195, 196 

60-133, 134, 143 

78-202, 203, 204, 205 

60-135 

73-191 

66-167; 67-138 

60-132 

64-160; 70-133 

60-145; 67-136, 137 

60-146; 67-141 

70-138, 142; 72-140, 150 

70-134, 135, 136, 137; 72-139; 78-228 

60-144; 61-196; 62-183, 184, 185; 63-178, 179; 
72-141, 142, 143; 73-168, 169; 76-241, 242, 244, 
247, 24 8 

6!-197; 62-177; 63-148, 163, 177; 64-157; 65-151; 
73-163, 164, 167; 76-240, 245 

63-174; 64-162; 70-131, 132; 73-174; 76-243 

62-178; 63-172; 73-176, 177, 178, 179, 183, 184; 
76-246 

62-179, 180, 181, 182; 67-133, 134, 135; 70-140, 
141; 72-144, 145, 146, 147, 148, 149, 151, 152; 
73-180, 181, 185, 186, 187, 188, 189, 190 

72-138; 73-182 

60-143; 63-175; 65-122, 152; 73-166 

61-195; 62-172; 63-181; 64-164; 65-153; 66-166; 
72-134; 73-165, 172 

62-171; 63-180; 64-163; 72-135, 136, 137 

63-173, 176; 64-165; 67-130, 131, 132, 140; 
73-171, 175; 78-213, 214, 215, 216, 217, 218, 219, 
220, 221, 222, 223, 224, 225, 226, 227 

67-129; 72-133; 73-170, 173 

76-174, 175 

72-162 

61-194; 62-167 

59-93; 62-163, 164, 165, 166; 65-132; 66-155 

61-193; 62-161, 162 

59-89, 90, 91; 60-117, j 18; 64-132; 66-142; 
72-103, 104, 105 

60-136; 62-159; 63-155; 66-154; 67-128, 70-108, 
109, 110; 72-111, 112, 113, 114, 115, 116, 117, 
118, 119, 120, 121, 122, 123 

62-160; 64-156; 65-131; 72-127, 128, 129, 130 

64-154; 70-127 



21-J 

21-L 

21-M 

21-0 

21-P 

22-A 

22-B 

22-D 

22-F 

22-H 

22-K 

22-N 

22-P 

23-A 

23-B 

23-C 

23-D 

23-F 

23-G 

23-H 

23-1 

23-J 

23-0 

23-P 

24-A 

24-B 

24-C 

24-D 

24-F 

24-G 

24-H 

24-1 

24-J 

24-K 

24-L 

24-M 

24-N 

24-P 

25-A 

25-C 

25-D 

2.5-E 

25-I 

25-K 

25-P 

61-187, 188, 189, 190, 191, 192; 62-155, 156, 157, 
158; 63-156, 157, 158, 159; 65-130; 70-111, 115, 
116, 117, 118, 119; 72-107, 108, 109, 110 

62-119, 120, 121; 64-128; 67-120 

59-86, 87; 60-114; 62-145 

64-155; 70-112; 72-106 

70-113, 114 

62-122; 64-131; 65-125, 126, 127, 128; 66-152; 
70-106, 107; 72-97, 99, 100, IOI, 102 

61-184, 185, 186; 70-101; 72-96 

60-113, 115; 73-144, 145, 155 

60-116; 62-144; 66-146 

72-98 

61-163 

64-127; 66-144, 145 

61-166; 62-142 

67-119 

59-88; 62-140, 141; 66-147, 148, 149, 150; 73-150, 
151, 152, 153, 154, 161, 162 

61-164, 165, 171 

63-138, 152 

64-144 

60-137, 138, 139, 140; 61-198 

62-173, 174, 175, 176; 64-161; 66-165; 73-156 

59-64; 60-129, l41, 142; 63-164, 165 

62-123; 66-164 

59-63; 60-128; 62-139 

60-131; 61-181; 65-120, 121; 70-100; 73-159; 
76-227, 228, 229 

60-130; 72-93, 132; 73-158, 160 

63-134, 135; 67-117; 70-98, 99 

60-126, 127; 73-149 

62-124 

59-65; 62-136 

62-137; 67-118 

62-138; 66-151; 73-146, 147, 157; 76-230 

64-124; 65-123; 67-116; 72-94 

62-134, 135; 67-115 

63-132 

61-175 

61-176, 178; 62-125 

61-179, 180 

62-132, 133, 170; 67-139; 70-139; 72-131; 73-148 

67-64, 114 

64-136, 137 

66-143 

73-139 

66-70 

61-52 

78-123 

26-B 

26-C 

26-F 

27-C 

27-D 

27-F 

27-G 

31-C 

31-D 

31-E 

31-F 

31-G 

31-H 

31-J 

31-L 

31-M 

31-N 

31-0 

31-P 

32-A 

32-B 

32-C 

32-D 

32-E 

32-F 

32-G 

32-H 

32-L 

32-0 

32-P 

33-A 

33-F 

33-H 

33-I 

33-J 

33-M 

33-N 

34-B 

34-C 

34-D 

34-F 

34-G 

59-37, 38; 73-73; 78-122 

66-69 

66-68 

61-50, 51; 64-36; 70-65; 72-37, 38 

70-66, 67 

70-64 

70-68 

59-57; 63-115; 64-119, 122; 65-111; 73-134, 135 

62-116, 117, 118 

59-44, 45, 48, 49, 50 

59-51, 52, 53, 54, 55, 56; 61-161; 65-113; 
66-134;70-84; 72-86, 87 

60-112; 63-133; 64-125, 126; 65-112; 67-127; 
70-85, 86, 87, 88, 89, 90, 91; 72-88; 78-196 

59-92; 61-182, 183; 66-141; 78-200, 201 

63-139, 140; 65-114, 115, 116, 117; 66-137, 138 

61-159, 160; 62-114, 115; 73-130, 131, 132, 133 

59-76, 77, 78; 61-157; 65-110; 70-83 

59-79, 80, 81, 82, 83, 84, 85 

65-118, 119 

60-111 

60-110 

70-92, 93, 94, 95; 72-89 

59-67, 68, 69, 70, 71, 72, 73, 75; 60-106; 64-129; 
67-124; 72-90; 76-212, 213, 214, 215, 216, 217, 
218, 219 

59-66, 74; 61-167, 168; 63-149, 150; 64-85; 
66-130, 132, 133; 67-121, 122 

66-131 

61-169; 67-123; 73-136; 76-220 

60-107, 108; 61-162; 62-146, 147, 148, 149, 150, 
153, 154; 63-136, 137, 141, 142, 143, 144, 145, 
146, 147; 64-145, 146, 147, 148, 149, 150, 151, 
152; 66-139; 67-113, 126; 72-91; 73-137, 138; 
76-221, 222, 223, 224, 225, 226 

60-109; 62-151, 152; 64-153; 78-199 

61-170 

64-143; 67-125 

66-140; 70-96, 97 

59-62 

60-120 

59-61 

59-60 

60-119 

66-95 

59-58, 59 

63-153, 154; 64-141; 78-197, 198 

64-135 

63-93; 65-85, 86, 87 

64-134 

61-172 
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34-1 62-130, 131 44-P 64-72 

34-J 6 1-1 73 45-P 73-91 

34-L 60-121 46-A 73-88, 89, 90 

34-M 65-83, 84 46-B 6 5-77 ; 73-87 

34-0 61-177; 64- 142 46-C 73-86 

34-P 61 -1 74 ; 62-126, 127, 128, 129 46-E 65-79 

35-A 60-1 24; 64-138, 139 46-F 65-78 

35-C 64-133, 140 46-J 65- 52 

35-F 60-122 46-K 65-53 

35 -G 65-124; 66- 135, 136; 73-142, 143 46-L 65-57 ; 67-90 

35-H 60-125; 73-140 , 141 46-M 65-54 , 58; 73-1 09, 110 

35-J 60-1 23 46-N 65- 55 , 59 

36-C 59-36 46-P 64- 28; 73-91 

36-H 66-67 47-A 67-54; 78- 1J9, 120 , 121 

37-A 70-57' 60, 6 1 47-B 65- 56; 76- 168, 169, 170, 171 

37-B 73-66 47-D 78- 11 7, 118 

37-E 70-55; 72-35 47- F 64-30, 33; 66-66 

37-F 62-86; 64-34, 35; 70-5 l 48-A 64-29 

37-G 67-55, 56, 57, 58, 59, 60, 61, 62, 63; 70-54; 72-34; 48-B 62-85; 64-32 
73-67 

48-C 63- 19, 20; 73-69, 70, 71 , 72 
37-H 70-56, 62, 63, 75; 72-36 48-D 64-31 
38-A 70-58, 59 

52-A 60-99; 6 1- 138; 64- 101, 113; 67-98, 99, JOO, 102, 
38-B 70-53; 73-68 103, 105; 72-81 

38-C 70-52 52-B 60-98; 6 1-1 32, 133; 63- 116 

39-B 61-49 52- C 60-95; 6 1-1 3 1; 62- 102 

40-G 63-111 , 112 52-D 66- 11 0; 67-108 

41-H 59-46, 47; 6 1-158; 62-113; 73- 125 52-E 60-93, 94; 61 -1 30; 66 - 107 

41-1 59-43; 6 1-1 49, 150; 62-106, 107, 108, 109; 63 -1 17; 52-F 60-92; 64-106, 108; 73- 107, 108 
66-11 8, 119, 120, 121, 122; 73- 126, 127, 128, 129 52-H 61 -1 39; 67-97, 10 1 

41-J 59- 42; 60-105; 6 1- 145, 146, 147, 148; 62-105, 111 , 
52- I 64-1 20 112; 63-128, 129; 64-89, 111; 65- 107, 108; 66-11 4, 

115, 116, 117; 67-110, Ill, 112; 76-211 52- K 6 1- 134, 135; 64-90, 91 

41 - K 65-1 05 52-L 59-4 1; 60-89, 90; 73- 106 

41-N 61-142; 63-122; 64 -84; 65-1 06; 66- 113 52-M 60-87 ' 88; 70- 76; 72-71 

41-0 6 1- 14 3, 144; 64- 103, 104, 11 2; 65-109 52-N 60-91 

41-P 61 -1 51, 152, 156; 65- 100, 107; 70-8 1, 82 52-0 61 - 136 

42-A 60- 104; 63- 118, 119, 130 53- A 65-103 

42-C 62-1 10; 73- 11 1, 11 2, 120; 73-11 7, 118 53-B 63- 11 0 

42-D 63-123; 64-1 l 6, jj 8; 67-1 04; 72-82, 83; 73- 11 9 53-C 60-97; 62-1 01; 64 -1 17 

42-E 6 1-140; 64 -11 5; 73-113; 76- 210 53-D 60-86; 70- 77; 72- 72, 73, 75 

42-F 60-1 02 ; 64-102, 105; 73- 114 , 115, 11 6, 121, 122 53-E 78- 177, 178, 179, 180, 18 1, 182, 183, 184, 185, 

42-G 60- 103; 63- 113, l 14; 66-1 23, 124 19 1, 192, 193, 194, 195 

42- H 73-1 23, 124 
53-G 6 1- 137 

42-1 66-1 25, 126, 127, 128, 129; 72-85 53-J 60-96 

42-L 64-86, 87, 88, 92, 93, 94, 95, 96, 97, 98, 99, 11 4; 53-K 67-96 

65-104; 66-111, 11 2 53-L 64-78; 67-95 

42-M 60-1 00; 62- 103, 104 ; 63- 120, 121 ; 73-1 09, 11 0 53-M 62- 100; 66-1 08; 72- 74 , 77, 78 

43-E 60-1 01 53-N 66-109; 70-78 

43-G 67-106, 107; 70-80 54- D 60-80; 6 1- 122; 66- 106 

43-K 70-79 54-F 6 1- 123 
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54-L 

55-E 

55-K 

55-L 

55-M 

55-N 

56-B 

56-C 

56-0 

56-G 

56-J 

56-K 

56-M 

56-0 

56-P 

57-A 

57-C 

57-F 

57-G 

58-B 

58-C 

62-P 

63-A 

63-H 

63-1 

63-J 

63-K 

63-L 

63-M 

63-0 

63-P 

64-A 

64-C 

64-0 

64-E 

64-G 

64-H 

64-1 

64-L 

64-N 

64-P 

65-A 

65-C 

65-0 

67-92, 93 

60-64; 72-67 

61-105 

60-61; 66-94; 67-87, 88, 89; 72-51, 52, 53, 54, 56, 
57' 58, 59, 60, 61, 62, 63, 64, 65, 66 

61-102; 62-96; 65-73, 74; 66-93; 76-189, 191, 192 

61-103; 73-85; 76-193, 194, 195 

65-76 

59-33 

64-74; 73-84; 76-190 

65-80 

61-93, 94 

61-92; 78-170, 171, 172 

61-91 

61-97 

65-81, 82; 76-196, 197 

61-96 

61-95; 63-92 

67-53 

63-17 

63-18; 78-112, 113, 114, 115, 116 

72-33 

61-128, 129; 78-186 

72-76 

60-85; 76-198, 199, 200, 20 I, 202, 203, 204, 205, 
206, 207, 208, 209; 78-187 

60-84; 61-124, 125, 127; 64-79; 78-188, 189, 190 

61-119, 120; 63-99, 100, 101, 102, 103, 104, 105; 
64-80, 81, 82, 83; 65-96, 97, 98; 67-94; 73-103 

60-73, 74; 61-112, 118; 63-96, l 06, 108; 73-92, 93, 
94, 105 

60-72; 73-98, 101, 102 

60-71; 73-95, 96 

60-79; 65-99, 100; 73-104 

60-83; 61-121, 126; 65-101, 102; 66-100, 101, 102, 
103, 104, 105 

60-81, 82 

60-75, 76, 77; 61-116, 117; 62-99; 63-107 

73-99, 100 

67-91 

61-115 

59-40 

60-78; 63-109; 64-77 

60-67 

61-113; 62-98 

61-114 

59-34 

60-63; 78-142, 143 

61-83 

65-F 64-73 

65-G 

65-H 

65-1 

65-J 

65-K 

65-N 

65-0 

65-P 

66-A 

66-0 

66-E 

66-H 

66-J 

66-L 

66-M 

66-N 

68-H 

69-F 

73-0 

73-P 

74-A 

74-B 

74-E 

74-K 

74-M 

74-N 

74-0 

74-P 

75-A 

75-B 

75-0 

75-E 

75-F 

75-I 

75-J 

75-K 

75-L 

75-M 

75-N 

75-0 

75-P 

76-A 

76-B 

76-C 

76-0 

60-62; 61-106; 64-71; 65-71, 72; 66-91 

64-70 

78-168, 169 

59-35; 61-104; 78-144, 145, 146, 147, 148, 149, 
150, 151, 152 , 153, 154, 155, 156, 157, 158, 159, 
160, 161, 162, 163, 164 , 165, 166, 167 

61-101; 62-97 

60-60 

61-100; 62-95 

66-92 

61-98, 99; 65-7 5 

63-44; 66-89 

61-86 

59-32 

61-89, 90 

63-65 

64-63; 65-69, 70; 66-90 

61-87, 88 

65-60, 6 l 

62-87 A, 87B 

60-69 

60-70; 73-97 

61-111 

60-68 

61-107 

66-99; 78-174, 175 

63-94 

59-39; 60-65; 61-108; 63-97, 98; 64-76; 65-95; 
66-96, 97, 98; 72-68; 78-176 

60-66 

61-109, 110 

62-94 

60-56; 73-83 

60-53, 54, 55; 65-62; 66-82, 84; 73-81 

61-76, 79, 80; 63-45; 65-63; 66-78, 79, 81, 83, 85, 
86; 67-78 

61-81; 73-77 

59-27; 63-82 

59-28; 60-57 

61-78, 82; 63-80, 81; 70-73 

60-50, 51, 52; 61-69; 63-83; 66-80; 67-76, 85 

63-43, 84, 85, 86, 87 

61-70, 71; 63-58, 59 

59-22; 60-58; 61-84; 72-49, 50; 73-78, 79, 82 

59-29; 66-88 

59-30 

60-59 

66-87 

63-53; 67-84; 70-70 
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76-E 

76-F 

76-G 

76-H 

76-1 

76-J 

76-K 

76-L 

76-M 

76-N 

76-0 

76-P 

77-A 

77-E 

77-G 

78-8 

82-E 

82-F 

82-G 

82-J 

82-K 

82-L 

82-M 

82-N 

83-0 

83-F 

85-H 

85-1 

85-J 

85-N 

85-0 

85-P 

86-A 

86-8 

86-C 

66 

63-64, 70; 67-71, 86; 73-75 

63-73; 73-77; 78-139 

59-23, 24, 25, 26; 63-25, 26, 27; 64-37, 38, 39, 40, 
41 

59-31 

61-85; 63-62, 74, 75; 64-62 

64-48, 49, 50, 52, 53; 78-140, 141 

61-74, 75; 73-76 

63-63, 76 

63-67, 68, 69; 64-51; 67-83 

63-60, 66, 78 

63-61, 71, 72; 70-74 

63-46, 79 

64-67 

78-111 

61-53 

62-83, 84 

60-20; 66-45, 46; 78-82, 83, 84, 85, 86, 87, 97 

59-1, 2, 3, 4, 5, 6; 60-2, 3, 4, 5, 6, 7, 8, 9, JO, l I, 
12, 13, 14, 15, 16, 17, 21, 22; 61-9, 10, 11, 12, 13, 
14, 15, 16, 17, 25, 26, 27; 62-1, 2, 3, 4, 5, 6, 7, 8, 
12, 26, 27, 28, 29, 30, 31, 32, 39, 40, 41, 42, 43; 
63-13; 66-51, 52, 53, 54, 55; 76-113; 78-88, 9 5, 96 
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