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INTRODUCTION 
The Mineral Depnsit Research Unit's (MDRU) project 

"Metallogeny of thc lskut River Arcd. Northwestern British 
Columbia"  (Macdonald e r  a/. ,  1991) is employing high- 
precision, U-Ph  7ircon geochronometry t u  augment  the 

sive  and extrusive events associated  spatially with base  and 
understanding of the  relative  and  absolute  timing of intru- 

precious metal mincralization.  Researchers  are  working 
together with geologists  from the federal  and  provincial 
Geological Surveys, and with mining and  exploration com- 
pany geologists  active in the area. Data gathered during this 
study will he integrated with paleontological  studies i n  
progress (e. ,?. ,  Naderaju and Smith. 19Y2) to furthrr reline 
our understanding of  stratigraphic  relationships  and timing. 
In this contribution. we report four new U-Ph  results  for 

the  lower lskut River  district, in the vicinity of the Snip 
zircons from plutons in the lskut River area: three  are from 

mine and Johnny  Mnuntain  and lnel properties: one is from 
the  Eskay  Creek  area. 

EXISTING DATABASE 

and  Bevier ( I  990). Anderson E /  a/ .  ( I  99 I ) .  Anderson  and 
Alldrick c ru l .  (lYX6. 1987). Anderson ( IYXY) ,  Anderson 

summarized the K-.Ar and  U-Ph  isotopic data available  for 
Thr,rkelson (19YO) and Bevier and  Anderson ( 1 9 9 1 )  have 

the  lskut  Rivcr and  adjacent areas (v.,q.. Stewart) compriying 
northwest  Stikinia (Wheeler and McFeely, 1987). In brief, 
these data indicate four  principal plutonic events (Tahle 
6-1-1); Anderson  and  Bevier (IYYO) suggest that at least the 
first  three of  thew have  associated  extrusivc equivalents. 

PLUTONIC  EVENTS. SUITES A N D  
'1AKI.E 6-1-1 

KEI.ATBD EX'IKI.'SIVE EQUIVAI.ENTS 
( A N m t s o N  AND BEVIEK.  two)  

Plutonic Event Plutmir Suite F:xtrusi,e 
Equivalent 

2 3 I ) ~ Z X  Ma I L m  T r i a ~ \ q  
21 ILIX7 M;i (I.ate Tria..c to  h r l y  .I'exai Crwk tl;velton (;mu[, 

St i k inc   S tah in l  Group 

179~172 Ma (Middlc .IUV,WICI Three S i w r ,  Salmon Rivcr 

55-51 Ma ( T r n i i a y )  coa\t PlUlUiilC 
C<X"pl?* 

lurarsic) 

F<,lm;lti<l" 

Geological F i e l d w w k  1991, Paper 1992-1 

son (1991) propose a widespread unconfonity in r11,lth- 
Anderson and Thorkelson (I 990) and Bev zr and Ander- 

western Stikinia  separating Toarcian (Harlan I e'/ ~o., 1'189) 
and younger  (Middle  Jurassic) rocks from un Ierlying Ear1.y 
Jurassic  strata,  attributed to late IEarly J I  rdssil cnntracri :nal 
deformation. 

SAMPLE DESCRIPTIOIVS - PET ROLO(:Y 
AND  GEOCHEMISTRY 

program from the lskut  area wtxe anal:!zed n 1991: 
Four  samples  collected  during the MDFU 1990 ' , e l i  

( I )  lskut River (Bronson)  stock, on the lsku Joint VkI lure 

(2) Red Bluff povhyry, collected iron1 the Snip prop:rt:i. 
(3) lnel stock, on the lnel property. 
(4) Eskay porphyry, on the Eskay CreeklF 4C  propc:ltie!;. 

property. 

Refer to Figure 6-1-1 for prctperty Iwatio  IS. 

ISKUT RIVER (BRONSON) STOCK 

Britton e /  ol. (IYYOh) describe  the lskut  <iver stock, E S  

include . . , the lskut  River stock. . , . A com non featu '8: of 
"Phaneritic  intrusions of prohahle earl: Jurassic age 

these intruhions is the  presence of coarse (up tn t i  XI) 

potassium  feldspar  phenocrysts." 
The  sample of the Iskut Rivcl- stock ~:nlIec led i n  1990 by 

property (Prime  Resources  Group  Inc.,  Arne-ican Ore Ltd., 
A.J.M.  (AJM-ISKX-333)  from the .skut Joint Vetlture 

Golden Band Resources Inc.; Fizure 6- 1 - 1 )  i: a plagiocl%sl:- 
phyric, locally alkali feldspar phyric, 'nonz )diorite, tasfd 

porassiuln feldspar 25%'. qualt;' 10% and bi )lite 5%>) .  The 
upon thin section  estimates (:llegioclase f O % ,  poikilit c 

chemical  composition of the: )rock given i l  Tahle f j .1~2 
yielded a low An:[An+Orl ratio ( < I O )  and i quartr - :Ikali 
feldspar  syenite  classification  ~,Streck(:isen and LeMiitr:, 

and rims ni less altered felds?;lr, and ;re lo, ally conti, nrd 
1979). Plagioclase euhedra an: mned, with s :ricitired ('mms 

within poikilitic  potassium felc spar. 

follows: 

REI)  BLUFF PORPHYRY 

(which  outcrops  on  both  Corninco  Lt L.  and  Prime 
Britton cI  u l .  (199Oh) described the Red 31ufl' po11hy1-y 

Resources Group Inc.'s Snip property and Skyline Gold 
Corporation's Johnny  Mountain  holdings. Fi :ure 6-1-1 a: a 
potassium  feldpdr  phyric,  Early  Jur,rssic  intrusion (,we 
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description of Iskut River stock). The  sample collected by 
A.J.M. (AIM-ISK91-041 j from the 130-metre haulageway 
in the Snip  mine i s  an altered,  sheared,  feldspar-megacrystic 

LITHOGEOCHEMICAL DATA [WI. %I 
TABLE 6-1-2 

AJM- AJM- AJM- 

lskul River lnel Stock Eskay 
ISKYO-333  ISKYO-162 ISK9O-lll 

Stock Purphyry 

SO, 62.7 69.8 
TIO, 0.42 0.29 0.48 

67.8 

A W ,  11.4 16.5 
Fz,O, 4.09 2.62 

14.7 

MgO 1.39 0.69 
3.53 

MnO o.ns 
0.26 

CaO 
(1.09 

4.45 
Na,O 

(1.19 0.12 
1.97 

K,O 
2.96 1.82 

P?O, 
1.86 
(I. I 7  

5.48 
0.08 

8.8 

HzO 
0. IS 

0.8 
CO, 

I .X 1.6 
idi] ~ 0.04 [dll 

0.05 

TOTAL. YY.3 IOO.54 99.3 1 

DJA-90-PZI 
Eskay 

Purphyry 

64.1 
0.58 

16.4 
3.69 

0.07 
0.25 

0.14 

9.86 

I . /  

2.40 

0.17 

Idl] 
98.76 

Nor?: 1 .  [dl] = hrluw derecrion litnil 
2. Tolal iron as Fe,O, 
3. Analyscs by X-Ray Assay Lahoratories. Don Milk Ontario 

intrusive rock that is not an ideal candidate  for IJ-Ph geo- 
chronometry  due  to  abundant ( I  to 5 % )  pyrite as an altera- 
tion product. The Red Bluff porphyry and  spatially associ- 
ated  mineralization is the  subject of a companion study 
being  conducted by Ettlinger (in preparation).  In  addition, 
Rhys and Godwin  (1992, this volume)  are investigating  the 
structural geology of the Snip mine,  including  the Red Bluff 
porphyry,  as part of an M.Sc.  thesis by Rhys in progress at 
The University of British Columbia. 

INEL STOCK 
Britton et d 11990b) describe the lnel felsite stock  (prop- 

erty  location,  Figure 6-1-1) as  follows: 
"Synvolcanic intrusions are  thought to be  comagmatic 

and  coeval with extrusive rocks. Examples  include  felsite 

holofelsic, cream to tan, porphyritc  rocks with fine feldspar 
stocks on the . . . Inel  property. These  are leucocratic to 

and  quartz phenocrysts set in an aphanitic  groundmass. 
Contacts  are altered and sheared, but the  stocks appear  to 
form sill-like  bodies that are  crudely  conformable with 
enclosing strata. On the inel property  the  felsite stock is 
associated with a  small felsite  dike  swarm." 

13100. 
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Figure &- I .  Location  map of the lskut River  Project  area,  showing  properties  from  which  samples  described in this report 
were collected. 
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like,  igneofragmental  breccia dikes that cut  overlying  strata. 
The  lnel stock is a l s o  spatially  associated with diatreme- 

indicative of vigorous  devolatilization o f  a magma  body, 
which may have  consolidated to form the lnel stock,  or a 
related, blind intru\ion. 

Sample  AJM-ISK90-I62 was collected  from the Gulf 
International  Minerals  Ltd.  exploration  campsite (lYY0) on 

quartz ( 5 % )  phenocrysts in a  fine-grained  quartL-feldspar 
the  lnel  property  and contains altercd  feldspar (15%) and 

groundmass. A quartz mon7,odioritc composition is indi- 
cated  (Streckeisen  and LeMaitre, 1979) from the chemical 
composition (Table 6- 1.2). 

ESKAY PORPHYKY 
A  sill-like body IC.  Edmunds,  International Corona  Cor- 

poration, personal communication, 199 I )  of feldspar  por- 
phyry crops o u t  approximately 1 kilometre  east of the 22 
z,one at Eskay Creek, and  straddles the claim  boundary 
between the Eskay Creek  and GNC properties (both proper- 
ties operated by International Corona Corporation:  Figure 

(1976) described the  body thus: 
6-1-1). Britton el ul. (1990a). relying also on Donnelly 

". . . granodioritc  porphyry . . . [with]  subhedral  phe- 
nocrysts of oligoclase, up to I millimetre  long, (X%), 
anhedral quartz, 0.3 millimetre  diameter. (I  I%) and I milli- 
metre,  subhedral grains of orthoclase (X%), . , . are set in a 
fine-grained  quart>:-feldspar  matrix.  Plagioclase is exten- 
sively  replaced with chlorite and sericite. Its bulk composi- 
tion is similar to dacitic  pyroclastics seen higher in the 
section. I t  may represent a synvolcanic plug or a thick 
dacitic  flow." 

Resources  Group Inc. demonstrated the local presence of 
Exploration  diamond drilling  conducted in 1YY0 by Prime 

potassium feldspar  megacrysts, up to 2 centimetres in long 
dimension (V.P. Van Damme. Project  Geologist.  personal 
communication, IYYO).  Along  the  northern and western 
margins  inclusions.  rafts  and  complex  interfingering of por- 
phyry and hornfelsed  argillite  country rock occurs within 
the  "Porphyry  zone". 

Two samples  from the  Eskay  porphyry were selected  for 

outcrop by A.J.M. and DJA-90-PZ1, collected from talus 
lithogeochemical analysis:  AJM-ISK90-I I I .  collected from 

blocks  at the base of a cliff by D.J.A. The latter sample was 
also selected for U P b  geochronometry (see  below).  Sample 
AIM-ISKYO-I 1 1  is an amphibole (5%)  plagioclase (20%) 
potassium feldspar (20%) porphyry.  Phenocrysts up to 3.2 
millimetres  occur in an altered groundmass (<0.1 mm) of 
(?) quartz  and  feldspar;  amphibole is also  completely 
altered. Sample  DJA-90-PZI is similar, with coarser grain 
size (phenocrysts to 1 cm) and  more abundant plagioclase 
(approximately 311%) compared to potassium  feldspar 
(10%). and with accessory biotite  and  pyrite (1.2%). 

are classified as alkali-feldspar granites  (Streckeisen  and 
Both rocks  are  compositionally s imi l ;~  (Table 6-1-2) and 

LeMaitre, 1979). 

(e.g.. phases of the  Iskut  River, Red Bluff and Eskay bodies) 
Early  Jurassic potassium feldspar  megacrystic  plutons 

are texturally  similar to rocks  described in the  Stewart area 
("Premier  porphyries",  a component of the Texas Creek 

Geological Fieldu'vrk 1991, Puper 1992.1 

plutonic suite, Table 6-1-1: (P.,:.. Alldrick, 1987; Brr~wr~, 
1987), that show a  spatial  and le-nporal relatic nship witll the 
Silhak  Premier gold, Silver alld base lmetal , leposit. Grove 
(IY71) and, more recently.  An(Jcrson (lY8Y) i nd Britten and 
Alldrick (1990) suggested tha.  !:?ere m;ly be 1 genetic -<:I?- 
tionship between the Premier-like igne,Jus bldies and  pre- 
cious metal mineralization (w 111 or without I ase metal;) i n  
both the Stewart  and lskut are 1s. This hypl thesis will he 
tested  further as part of MDRL's Iskut projl ct. 

U-Pb  GEOCHR0NOME:TRY ANt~LYIICAL 
PROCEDURES 

All work was carried out i n  the gem:hmn metry Iatbor;~. 
tory at the  Department of Geolc'sical Science 3, The Unlve:. 

trates were recovered using standard crushing, grindin,! wet 
sity of British Columbia.  Zirccmrich hexvy n  ineml concerl- 

shaking  (Wilfley table) and h e m y  liquid SI paration  tech- 
niques.  Abundant  pyrite in thi: Wilfley co~centrate  om 
sample  AJM-ISK9I-41  (Red B uff porphyry was renwved 
from  heavy  silicates by flotation using wa m 7N HK03. 
Pure zircon populations  from  nonmagnetic  size frauiorls 
were handpicked in ethanol. i!i.cons from si mplr! DJ&9(1- 
PZ-I  (Eskay  porphyry) were !separated by h; nd from a t u -  
dant  pyrite i n  the heavy fracl Ion anc wer : treated with 

zircon  fractions was done u:;ing the procea lure of Krogh 
HNO, only  during final 7irco1r washing. i brasion o f  all 

mixture.  Zircon  dissolution  war  done in rnicrocap.lJlc:s 
(1982). and 7.ircons were hitnilpicked fro11 the abrxion 

chemistry  procedures were modified  from  the tech1  iqLe 
using the  technique of Parrish (19x7). a id  ur. nium and lead 

developed by Krogh (1973). 

a 2'lsPb-233U-2~15U mixed \pike (I'arrirh and Krosh, 1087). 
Uranium and lead concentratlons were dc ermined using 

Uranium and lead  were  loaded  together on ingle rhe~~ium 
filaments using H,PO, and silica gel m d  an; lyzed in i V G  
Isomass  54R solid-source mass spectrcsmete in single COIL 
lector  mode  (Daly photomultipller). Anal) : i d  preci:sic,n 
was  better  than 0 . 1  per  cdnt fo. 21)7'b:206Pb and 
2"8Pb:?""Pb, and  better than 0 3 per cent fi r 20sPb:2"7P~. 
Precisions Sor "MPh:2'l'Pb were as much as I per cent d Je  t o  
small "I4Pb ion beam current!, (In the 13-16 4 range),  'lot4 
procedural blanks were apprmimately 40 I icograms lezd 
and 30 picograms  uranium, tma.ed on repeal :d analyscs  of 
blanks during  the  period our analyses Nere :arried out.  

Lead:uranium and 1ead:leamJ #errors for in, lividual .Lirccn 
fractions were obtained by indidually prop ]gating all cal- 
ibration  and  analytical uncenainties t h u g  I the date cal- 
culation  and summing the  individual contril utions t u  lot31 
variance.  Errors on individual WPb  dates ar 5 quoted :it the 
2 sigma level (95%1 confidence interval). Thm U-Pb  an;~lyti- 
cal data  are given in Table 6~ 1 ~ 3 .  

DISCUSSION OF RES:lJL.TS 
The lskut River (Bronson) stock is <either Early Juri.ssic 

or Late  Triassic in age. This uncertainty s due  to 11011- 
colinearity of the error  ellipse  f:x the t 149- nicron fraztion 
relative to the  ellipsoids  for t w  other three  ractions, :dl of 
which clearly  show  the effects (of lead loss (Zigure 6-.1-2c). 
A  best-fit chord through  the  three  colineal  points ha; an 
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upper intercept of 225+"10/~,i1 Ma; the lower intercept is 
142 Ma., but no  significance is attached to this date. A best- 
fit chord through all four points and 0 Ma  intersects concor- 
dia at 20324 Ma.  The youngest  and  oldest 2"7PbP""Pb 
dates  for the four fractions are 19728 Ma and 20822  Ma, 
respectively. We interpret  the  age of the lskut River (Bron- 
son) stock to lie between 197 and  225  Ma, based on the 
youngest "'7PbP""Pb date and  the  upper  intercept for the 
three colinear points. 

Zircons  from the  Red Bluff porphyry  have a minimum 
age of 19521 Ma, but are not likely to be much older. The 
effect of lead loss is evident from dispersion of three error 
ellipsoids along concordia  (Figure  6-1-2b).  This dispersion 
may be due  to lead loss during a hydrothermal mineralizing 

event  shortly after  emplacement  and crystallization of the 

This interpretation is speculative and  the  problem of timing 
intrusion (note that the sample contained  significant pyrite). 

of lead loss from Red  Bluff  zircons will require further 
investigation. The  error  ellipse  for the coarse, + 149-micron 
fraction  plots  below concordia, and its errors are  relatively 
large due  to low-intensity ion beams (a result of sample loss 
during  column  chemistry), but its *"t'Pb"*U date is within 
error of the  oldest concordant fraction. The  anomalously 
high Pb:Pb date for this  fraction  may  reflect minor inheri- 
tance (11 older radiogenic  lead. 

The  lnel stock is 1 Y O f 3  Ma old, based on the upper 

points,  forced  through 0 Ma  (Figure  6-1-2d). Forcing  the 
intercept with concordia of a best-fit  chord through all four 

LLPb ANALYTICAL  DATA' 
TABLE 6-1-3 

Sample Wt Pb' Isotopic abundance' 
Fvaclioni 

U 
(me1 (ppml 206Pb=100 

208 207 204 

A.IM-ISK90-333 lskul River 1Bronson Stock)' 
-74 0.8 580 16.8 

-134+74 
NM2/2  ABR 

NM2/2  ABR 
I .9 470  13.9 

-149+131 1.5 428 12.6 
NM212  ABR 
i. I49 3.8 380 10.9 
NMZiZ  ABR 

-74 
AJM-ISK91-04I Red Bluff porphyry' 

NM2/2  ABK 
I .2 437 13.2 

-149+134 I .4 34 I 10.3 
NM212  ABK 
+ 149 
NM212  ABR 

0.9 317 10.0 

NM2/2  ABK 
-134+74 3. I 376 11.4 

AJM-ISB90-162 lnel storklo 
-74 5.3 590 18.4 
NM212  ABK 
-134+74  2.2 521 17.1 
NM2D ABR 
-149f134 0.8 487 15.2 
NMZR  ABR 
+ I49 0.3 484 18.7 
NMZi2  ABR 
DJA-90-PZ-I Eskay porphyry" 
-74 
NM212 lightly abraded 

0.5 489 

-134+74 1.5 
NM212  ABR 

328 

-149+13,1 2.2 279 

15.3 

10.1 

8.6 
NMZR  ABR 
+ I49 5.5 220 6.7 
NM212 ARR 

9.18 

8.59 

7.71 

7.IX 

l0.hfl 

7.98 

10.27 

9.94 

21.29 

22.52 

17.92 

28.75 

21.63 

18.18 

16.66 

15.03 

5.1 I 

5.25 

5.01 

5.14 

5.42 

5.21 

6.37 

5.57 

5.34 

6.31 

5.51 

10.98 

5.21 

5.07 

5.13 

5.18 

n.0074 

n.nl6l 

0.00 I 7 

11.007S 

0.029~ 

0.0142 

0.088h 

0.03nx 

0.0241 

0.0~96 

0.0357 

0.4077 

0.0143 

0.0059 

0.0102 

o.nl31 

~ 

6/45 

X 199 

5119 

31665 

11031 

3W I 

5341 

1037 

2443 

4002 

1084 

2400 

236 

4213 

9475 

7214 

6648 

o.n2976*20  o .z0632*142 o . 0 ~ 0 2 9 ~ 4  
192.920.8 193.6z0.8 201.7:!2.8 

189.021.2 190.5t1.2 208.422.0 

0.03018~16 0 .20788~120  0.049~szln 

0.03077t16 0.212081120 0.04999214 
191.721.0 191.8t1.0 192.924.3 

0.03099t30 0.216441268 0.05066138 
195.410.6 195.3Z1.0 194.426.4 

196.7t2.0 198.912.2 225.2217.4 

193.0zl.t 193.3t1.2 196.628.0 
o.o3woz 18 n . z n ~ 7 2 t  140 0.05003t1x 

0.02843t18 

0.02910214 
180.7t1.2 

0.029272 14 
184.920.8 

0.02956t24 
186.021.0 

187.8Zl.4 

0.02856214 
181.520.8 
0.029092 14 
184.8Z0.8 

185.5t1.0 
0.02920+ 16 

0.19536t132 0.04983t6 
181.2t1.2 187.323.2 
0.20054t112 0.04999t14 
185.6t1.0 194.4t6.4 
0.20135i116 0.04989f;lR 
186.3tl.0 189.738.2 
0.20326t308 0.04987262 
187.952.6 189.1t28.8 

0.19670294 0.04997i;X 

0.1999Ot98 0.04984t8 
182.31-0.8 193.022.0 

185.0t0.8 187.6z4.0 

185.411.0 184.1?4.4 
0.20035t I 14  0.049771 IO 

colle&d by AIM. Latitud; : 56 'W 32" N, Longitude : 131' 06' 3 0  W UTM zone 370800 E. 6283270N 
collected by AIM, Latitude : 56'40' 0" N. Longitude : 131°117' 37' W. UTM zone 3713Ml E. 6282340 N. 

lo collected by AIM. Latitude : 56' 37' 45' N.  Longitude : 130'S7' Is" W; UTM zone 379800 E. 6275700 N .  
I '  collected by OIA. Lamude : 56' 38' 23" N. Longitude : 130O 26'  40" w: UTM cone 41 lbS0 E, 6277350 N 
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chord through 0 Ma is reasonable  given the roughly similar 
PbPb dates of all four  fractions, which have  clearly suf- 
fered some lead Io:.s. The analytical errors for the coarse, 

intensity ion beams (small sample load, alw rellected in low 
t~149-micron fraction  are somewhat large,  due to  low- 

pretation  for  this smple .  
"'hPb:"'"Pb ratio), but this docs not affect the age  inter- 

age of 1x622 Ma based on mutual overlap of  three error 
Sample  DJA-00-PZ-I of the Eskay  porphyry  yields an 

ellipsoids with contmrdia (Figure 6-I-2a). A  fourth, lightly 
abraded, very fine grained  fraction plots below concordia, 
prohahly due to minor lead loss. The good  analytical  quality 
of  the data  suggests that the  age of the  Eskay  porphyry is 
early  Toarcian. 

SUMMARY 
Interpreted ages for  the  lnel stock and Red Bluff por- 

phyry (190?3 and 1955iMa, respectively) fall well within 
the range of Early Jurassic plutmism coeval with Harleton 
arc volcanic  rocks (205.187 Ma, Table 6-1.1). The inter- 
preted  age  for the Eskay porphyry (IX0?2 Ma) is slightly 

youngrr than the age  range of the E.irly . urassic cwznt, 

the Eskay porphyry to be a rwmher o f  the Early Jurasic 
although  the  difference is minimal; at this tirr z ,  we inte-m:t 

Texas Creek  suite.  thus ex tend-~g  the knowr time sp;m fm 
this plutonic  event in the Isk1,t River area. 

The age of the lskut  River (lilronson) stock is tmct:Itain, 
due to the highly discordant anti bariable nat Ire of the data 
set; it is likely that the  stock h;ls an age h e  ween 225 and 

work  will  he required to improve this ,:slim .te. 
197 Ma (Late Triassic t o  Heltmgian/Sinem Irian). Fu-:her 
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