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A p r i l 16, 1985 

SUBJECT: Project Proposal - Ruby S i l v e r Claims 
B r i t i s h Columbia 

Dear S i r s , 

Enclosed for your examination i s a copy of the project proposal 
for the Ruby S i l v e r Claim Group located 18 kilometres northeast of 
Stewart, B.C. 

The m i n e r a l i z a t i o n occurs i n s i l i c i f i e d veins and shear zones 
and i s p r i m a r i l y gold-silver-copper with accompanying lead and z i n c . 
H i s t o r i c a l grades of gold m i n e r a l i z a t i o n up to 0.32 oz/t Au have been 
indicated from s t r u c t u r a l zones with p o t e n t i a l widths to 40 feet 
and s t r i k e lengths i n excess of 1,500 feet. 

Cood p o t e n t i a l e x i s t s for developing s i g n i f i c a n t g o l d - s i l v e r -
copper reserves from the many e x i s t i n g mineralized structures. Previous 
exploration and development has been i n s u f f i c i e n t to define possible 
mineable reserves. However, t h i s provides for an exceptional exploration 
opportunity at present. 

Location of the claims i s beside the Stewart-Cassiar Highway and 
proximity to supply and transportation f a c i l i t i e s at Stewart, B.C. 
provide the advantage of lower costs of exploration. 

A l l these i n d i c a t o r s suggest that d e t a i l e d exploration and development 
of the Ruby S i l v e r Claims hold good p o t e n t i a l for success. 

If you f i n d t h i s proposal to be of i n t e r e s t and wish further 
information, please contact e i t h e r i n d i v i d u a l l i s t e d on the enclosed 
form. 

Yours t r u l y , 

Douglas Brownlee 

DB/clr 

Enc. 
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1. Introduction 

The following proposal outlines an opportunity to acquire a s ignif icant 

land position within one of Canada's major metal mining d is t r i c ts located 

100 miles north of Prince Rupert, B.C. More than 50 properties in the Stewart 

gold-si lver d i s t r i c t of Br i t ish Columbia have produced in excess of 5.6 mil l ion 

tons of gold-si lver-lead-zinc ore between 1910 and 1968. The Silbak Premier 

mine located 7 miles southwest of the proposed area of interest, referred 

herein as the Ruby Si lver Group, has produced over 4.7 mil l ion tons of ore 

valued at $30,000,000. 

The Ruby Si lver Group of crown granted claims and i ts surrounding area 

shows a l l the essential geological and structural parameters that accompanies 

gold-si lver mineralization in deposits such as Scottie Gold, Silbak Premier 

and Porter Idaho. Previous work records indicate vein mineralization ranging 

from .02 to 0.32 oz/t Au, 0.45 to 3.36 oz/t Ag and trace to 9.3% Cu over 

widths ranging from 1 - 6 feet. 

Since no work has been done since 1930, the economic grades and mining 

widths present on the Ruby Si lver Group of claims warrant further prospecting 

and development. 

2. Location and Access (Figures 1 and 2) 

The property consists of 5 reverted crown grants: 

Name Lot No. Hectares Record No. Due Date 

Sterling 
Stan 
Ruby 
Pershing No.l 
Pershing 

4766 
4765 
4764 
4763 
4762 

18.02 
13.05 
20.52 
20.90 
20.90 

4350 
4349 
4348 
4347 
4346 

March 1 
March 1 
March 1 
March 1 
March 1 

1986 
1986 
1986 
1986 
1986 

Total 93.39 ha 

located in the Skeena Mining Division. 
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2. Location and Access - cont'd 

The property is located 13 miles north of Stewart, B.C. on La Sueuer 

Creek (Mosquito Creek). This is at latitude 5604.9 N and longitude 12952.6 W 

and is covered by NTS sheet 104A/4W. 

Access is via road to La Sueuer Creek and then by foot along an 

overgrown access road. 

3. History 

The f i r s t mention of the .Ruby Si lver Group is in the 1920 Minister of 

Mines Annual Report. The showings had been located at an ear l ier date and 

by 1920 ninety feet of dr i f t ing and 2 cross cuts had been developed. 

The Ruby Si lver property was acquired by the Ruby Si lver Copper Mines 

Limited by 1929. A report by P.E. Peterson dated September 16, 1929 states 

than the company owned 5 crown grants and 12 mining claims (Figure 3 Appendix A) 

also that 3 adits had been driven in addition to numerous open cuts and short 

adits. Tunnel No . l , located on the south side of Mosquito Creek, had been 

driven 25 feet plus, with a shaft at the face. The tunnel was driven on a 

4 foot mineralized zone within a 50 foot wide structure. A grab sample of 

the material ran 0.02 oz/t Au, 3.0 oz/t Ag and 9.3% copper. Tunnel No.2 was 

driven on the same structure 300 feet west of Tunnel No. l , on the same 

mineralized structure. Tunnel No.3 is located 1,500 feet west of Tunnel No.l 

and has been driven 190 feet on a 3 foot quartz "vein" which pinches out at 

the face. This tunnel was being driven to tap the structure explored by 

Tunnel No.l and No.2. 

Newspaper clippings (Appendix B) from 1928 and 1929 report the discovery 

of the copper, gold, s i lver showings and giving assay results of $28 - $45 

per ton. It was also reported that native copper was found and that smaller 

"veins" were found containing gold, s i l ver , lead and zinc values up to $125 

per ton. 
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3. History - cont'd 

With the onset of the depression the property became idle and has 

since been held by different prospectors over the years with no signif icant 

work being done. 

D.J. Brownlee acquired the property in February 1984. 

4. Geology and Mineralization 

The Ruby Si lver Group of claims is underlain by Mesozoic sedimentary 

and volcanic rocks at the contact between plutonic rocks of the Coast 

Crystal l ine Complex and the west-central portion of the Bowser Basin 

(Figure 4). 

Green massive volcanic conglomerate, sandstone with minor breccia 

and si ltstone of the Lower to Middle Jurassic Hazelton Group is the pre­

dominant rock type on the property. Overlying this succession is the 

Bowser Group of Middle to Upper Jurassic age. This is a marine assemblage 

of s i l tstone, greywacke, a r g i l l i t e , minor chert pebble conglomerate and 

minor limestone. 

The Glacier Creek pluton of the Coast Crystal l ine Complex is of 

Tertiary age and intrudes both the Hazelton and Bowser Groups immediately 

north of the claim group (Figure 5). The Glacier Creek pluton is of 

augite d ior i te composition and associated with late stage d io r i te , horn­

blende dior i te (lamprophyre) and granodiorite dikes. These dikes are 

invariably associated with faults and shear zones up to 50 feet wide that 

have associated gold and s i lver mineralization. 

The Hazelton and Bowser Groups have been folded and deformed to varying 

degrees with extreme cataclasis developed in the Big Missouri - Silbak 

Premier camps 5 miles to the west. 
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4. Geology and Mineralization cont'd 

The mineralization in the area consists of pyrite and chalcopyrite, 

galena and sphalerite with accessory gold and s i l ver . Native gold, s i lver 

and electrum are local ly important in the hosting quartz breccia veins 

and transit ional vein-replacement systems, both of which contain irregular 

lenses of high grade sulphide mineralization. 

The associated alteration assemblages consists of si 1 i c i f i ca t ion , 

carbonatization and pyrit ization along with minor propylit ization and 

potassic a l terat ion. 

5. Summary and Conclusions 

1. Al l the recognized features control l ing economic gold and s i lver 

mineralization documented for the Stewart mining camp are indicated 

at the Ruby Si lver Claim group. 

2. Two discrete metal assemblages are present and consist of: 

i ) Au-Ag-Cu (0.02 to 0.36 oz/t Au; 0.45 to 3.36 oz/t Ag) 
i i ) Ag-Pb-Zn (1929 values to $145 per ton) suites. 

3. The property shows potential for economic grades and mining widths 

in high grade - moderate tonnage zones within lower grades - high 

tonnage zones. 

4. Access to the property is via a 1 mile long secondary road leaving 

Highway 37A at a point 13 miles north of Stewart, B.C., a deep sea 

port. 



Proposal 

This is a 3 part proposal on the Ruby Si lver property, consisting of 

option, staking and exploration work: 

Option: a) Complete buyout (100%) - $30,000 cash and stock 
with a minimum of $10,000 cash payable on signing. 

b) 5 year option: 1st year $ 1,500 cash 
Dec 31 $ 2,500 cash 

2nd year $ 8,000 
Cash and stock 3rd year $ 18,000 
25% cash minimum 4th year $ 30,000 

5th year $ 40,000 

plus a 5% net retained interest. 

Staking: a) Minimum $3,000 for staking additional ground around 
Ruby Si lver ($65 per unit over 46 units) . 

b) If optioned, the additional claims staked wil l f a l l 
under the provisions of the option. 

Exploration work: 

An i n i t i a l geology, geochemistry and geophysical program lasting 

60 days. This wil l include 500 soi l samples and 100 rock samples: 

ten l ine kilometres of VLF-EM or equivalent and proton magnetometer 

survey. The projected cost of this program including wages, rentals, 

analyses, food, accomodation and transporation is approximately 

$50,000. 
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* • Roport on tbo Ruby S i l v e r Goppor Ulna a U n i t e d 

Group of U lno ra l Claims 

\ ^ P . B . Potoroon* B*H* 

Vancouver, B»C e 

80 p t . 16, 1929* 

Holdings 

Too Company otrns the Ruby group o f a l n o r o l o l a i a o can* 

a ta t ing oft 

Ruby #1 tt.C* Groan Orantod 
Ruby 42 U # G . 
Ruby #3 U«0« 
Ruby 14 l l . C * 
Ruby 4-6 B . C . 
Ruby Froo t lona l a lo lne 
Parching U«C« Oram Qrantod 
?o rol l ing Cl U.0« G r a m Orantod 
S t e r l i n g B«G« Crovn Orantod 
S t a r B . C . Groan Orantod 
S i l v e r Uoon u*G« 
S i l v e r Grosoont tt90« 

And tho Argentine group o f clairaa which oonaioto o f i 

LLouaolf #2 11*0. 
Uouaufc i/3 U # C , 
Argentine #5 tUC. 
Argentine 06 tl#C* 
S l l v o r Standard U , C , 
S i l v a r Standard 01 i l . G . 

F ive o f those o lo ins i n tuo too groups novo boon Croon 

granted, and I undo ro t and that rooontly arran£o:^onte have boon 

EPtio for a pre l iminary nurvoy of o i l of tho o lo ioa i n both groups 

f o r Groin grant ing tho vholo* This aroe l a an extensive ceo cover­

ing ap^roai .atoly 1000 aoroo* 

LooatIon 

TU) froporty l a loootod along tlio oourso o f Uoaqulto Crook 
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which f lows in to tho floor i l i v o r on the Boot s i do o f tho Va l l ey 

epproniraatoly t h i r t e e n n l l o s Sor th o f tho Town o f Stewart* 8*0* 

The e l o v o t l o n o f the ola ino above aoo- lovo l range fron 000 to 

4500 f o o t . 

Tronooorto t ion 

A good wagon road t r avers ing the Boor River V o l l e y peaeoa 

through tho lowor ond of too Argentine group* Zhe vorUlnge on the 

Ruby group i o rooohod by en oxeol lont paott t r a i l ovor an eaay grade* 

The n i n o r a l o l e lna o f tho Ruby S i Ivor Goppor Ulnoo L i n i t o d are w o l l 

located ao rogarda t ranspor ta t ion . In add i t ion to tho wagon rood 

I t l a gonoro l ly undorotood that tha ra i lway t:*at now travorooo t!io 

Dear I l ivor Vol ley w i l l soon bo pdfc i n r e p a i r end w i l l be ava i lab le 

f o r the t ranspor ta t ion o f ore and oup^l loa* A l r l o l troaa can bo 

oono* ruotod at roooonablo coot f roa any of the oloino t o tho ro l lwoy 

o r wagon road* 

The town of Stewart 10 a ooo-port at the head o f Portland 

Canal* I t i s the port of c a l l f o r throo large otoaaoaip oeapanioa f 

and t lie re l a wookly throo o r ooro peaoongor and f re ight boat a ocn» 

nooting t h i o port wi th Vanoouvor, B.C* 

Cllraato 

Too o l ina to l a n i l d and tho p roo lp l t n t i on l a vory hoovy* 

boing about 80 inehoa o f wo t o r f roa r a i n ond anew onnually* Snowfal l 

during the win tor montha vor loa f roa 20 to 60 foot varying w i t h the 

e lovo t lon o f the oinoa* Snow w i l l ooouniulato t o a c l e^h of anywhere 

fron 14 t o 20 feet* The heavy anowfall i n tlx* d i s t r i c t l a about tho 



only O i f f l o u l t y onoooposaod i n tho operation c f mining proportioe* 

Bowovor* onoo caqpa aro oetabllehod and underground wort: atarted the 

winter oondi t lons do not aer ioualy in tor foro* 

tonorsroohy 

She region In the v i c i n i t y o f the olnoa l a a rough 

mountainouo ooontryj however by fo l lowing drainage bas ins , paaooo 

and plateaus i t i s poseU>la to locate t r a i l s and roada eo that 

t h e i r oonst ruoMca l a aooonpllshod at reaaonable coat* 

Tinbor 

In the v i c i n i t y and on a l l of tho o l o t i e con t ro l l ed by 

t o l a Coapany there l a p len ty o f good timber su i t ab le f o r b u i l d i n g 

and Dining purposes* 

l a t e r 

On a l l o f tho propert loa thore l a p lenty o f good water f o r 

raining and doaootlo purposes* 

Watorpowor 

There are severa l a v a i l a b l e s l t o a f o r the development o f 

watorpowor* 3oao o f those s i too have boon staked and are i n proooos 

o f development by power ootapanlosj and tho prospoots are tha t i n the 

near future ohoap powor w i l l bo ava i lab le fo r the raining operations 

o f t u l a soot lon* 

Qooloflv 

Ooologloal formations on tho Coapany 1a proportlo8 oonsls t 

o f tho Boor R i v e r formation which l a cado up o f tuffo and porphyritos 

and tho B i t t o r Greek formation which consiat p r i n c i p a l l y o f a rgo l i t o s 



There 1Q aloo a considerable In t rus ion o f euglto-porpbyrit* % 

claims oanoic t ing o f tho Ruby group era p r i n o i p o l l y I n too ^ rg 0 x i toa 

a l thoug i along tho Horth end o f the group there l a a eontoot 

botwoon tho a rge l l t oa and tho euglto*porphyrlteo* The Argentine 

group l a looatod wholly w i th in tlx) greonatonos or ra ther tho fiaor 

R l v o r formation* Both the groonatonoa and tho a rgo l l toa are 

intruded by nunuroua laraporphyre and other boaio dykes* Tlioeo 

dykoa are i n o*!d*neo near tho velne and eaoer sonoa* and t h e i r 

r e l a t i o n to the ore l a probably that the oaoo a t rua tu re l weoknooaes 

vhloh wore favorable for v e i n lntraolona are alao fnvorable f o r 

dyto Intrusions* 

Tho veins In tho a rge l l t oa consis t p r i n o i p o l l y o f quarts 

vhloh s t r i k e roughly i n an Boat and Coat d i r e c t i o n and d ip atooply 

to the South* The minora I l ea t ion obnorvod i n tha groonatonoa wo a 

i n w e l l defined shear sonoa s t r i k i n g Soot end ttost ond the d i p where 

observed was p r a c t i c a l l y v o r t i o o l * 

The nearby mining pr opart lea which are at proaont i n proa* 

inence ore a l l located w i t h i n tho greenstone areas* Tho Ooorgo 

Coppor i s located Horth Eaat i n t h i s group| tho Independence olnoat 

due Heat) whi le the Mountain Boy and the Rufua Argenta are located 

to tho north* 

Dovelopaent Boric 

The p r i n c i p a l dovolopaant work consis to o f a tunnol apprcac-

liaatoly 300 foot i n longth upon tho Ruby olalm* Enclosed assay plan 

showa the oxtont o f the workings of veins and samples as to lan from 

th lo tunnel* This §/Z tunnol was f i r s t dr ivon fo r the pur.xjso o f 

dove loping the (porta py r i to voln which six^ws up approadiaatoly 
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#>2|p p o r t a l o f the tunnol but l a now being dr iven 
t&iw fettw v ide 

v ^ J J I ; T " ^ 1 " * showing dooorlbod bo low* Samples taken f roa t o l a 
* -J,< to t ap t b i ^OOPP*' 
^ • ^ v t ^ ^ ^ PT^l te v e i n anew the values to be very low, end i t l a ay 

*'y.: 4 ^. _ ^ v ^ i n ae now shown by the tunnel l a too low i n value a 

%o warrant any fur ther development work except tor t l » purpono already 

ladloetod* 
Sooo 1500 feet East o f the p o r t a l o f #3 tunnol l a a ra ther 

Important ore ?hn*lng whioh l a deaoribod by A l f r e d J * Gaul aa fo l lows t 

* l l tunnel l a located on the South aide o f ttoequlto Crook 
some 1500 feet Seat o f tho p o r t a l o f 03 tunnel at an e l o v a t l o n 
o f 2200 f ee t , end l a dr ivon across a vein o f indefinable 
width but having o pay at rook two feet wide showing oho l o o -
p y r l t e In considerable quant i ty , the ve in appears 40 feet 
East ae the East w a l l o f tfosquito Creek Canyon, Tho s t r i k e 
o f the ve in i s South GO dogrooa ffost w i t h dip 60 dogroos t o 
tho South* The ve in occurs i n ohoored o r g o l l t e formation 
much ozldlaed and allows c h a r a c t e r i s t i c i n t c r s t l t a l q iar ta** 

I was unable t o soe t h i s a hewing owing t o the u n f a a i l i s r i t y 

o f the ground by Ur* Tompklna who waa showing ua tho property* This 

ore showing on the 01 tunnel was o loo ooon ond ro»>ortod upon by 

Boog* Quoting from h i s l e t t e r o f June 27 , 1025 ho says i 

"The ve in i s about 50 foot wide but tho r i c h port l a about 
four foot* I t l a a t tho hood o f the Canyon and on tho l e v e l 
w i t h the crook, t/2 tunnel i s about 300 foot fur ther down 
the eroek and has a fow ore s t r ingers* I t i s i n obotft 15 feet 
ond sample shows the trend o f tho vein* £ 1 tunnel i s In about 
25 feet* At the faoo l a a shaft w i th about 4 foot o f wator 
i n i t , the v o i n horo l a about 4 feet wide* Ue d r i l l e d i n t o " 
tho ve in and bloated I t taking camples from tho l a s t b l a s t 
whioh are being forwordod to you today by Ur* LoSuour and 
mart zed • l o s t shot i n £ 1 * I hope they w i l l bo leapt d i s t i n c t 
f roa any other 8amplos* I t i s a good grade o f ooansrolo l o re , 
i t i s In other words pay ere w i t h quanti ty and f a o i l l t l o a a 
f i ne m i l l i n g proposi t ion* To open t h i s vo in w i l l take time 
and money and many hard blows* Tho s i t u a t i o n o f the tunnel 
makes i t impossible t o mine i t d i r e c t l y by shaft* The bod 
o f the tunnel i s l e v e l with tho bod o f tho Crook* I t would 



require a tunnol 000 foot long t o dra in too cotton o f t * 
SO ^oot shaft which would bo a l l los t uorlt* Co can only 
Jrorlf w i t h patianoo t i l l 13 tunnol i s run and taps i t . Th 
i i tho on ly foaa ih lo plan* Bhon that l a completed tho 
nine w i l l navo obtained dopth and drainage* tho ooapleto 
Aiatacoe being loaa than 1000 foot (ost lnatod)* This 
body of ore and 11 tunnol l a jus t tho ean» as boing i n 
^ botton o f a w e l l * * 

tha sampl® apoican o f I n Ur* Boog fs l o t t o r i s talcon f roa 

tba bottom o f tho ebeft and tfl tunnol was assayed by George B« 

8he <2r»rd # P r o o ^ o i a l Aaoayor o f Stowort, 8*C* and ran aa f o l l o o a i 

Ookd 40a! 
8 i i v o r S os # t o tbo t on 
Coppor 0-3/lCtf 

This ore at the present market value of metals has a gross value 

o f £34*38 per ton* 

On the Argentine group the dovelopaont work oonoiots 

p r i n o i p o l l y o f open outa i n ehort tunnolo. Too boot chewing i s 

ospoood by an open out on tho S i l v o r Stanford 11 minora 1 o lo lm* 

Tho a knar eono whioh above In tho face o f tho out t o bo s i x foot 

wide i s minora Hsod w i t h gold ond s i l v o r and strooks o f h igh grodo 

coppor mlnorols* A sample takon froa t h i s shoor eono and raorirod 

£3 eoooyodi 

Oold « 1 # 2 0 
S i l v e r 0*43 oa t o the ton* 
Copper t race 
Tota l va lno $1.48 

Another sample o f picked h igh grade ore froa a emai l e t r i c g o r 

i n the sheer eono assayed I 

Gold * 6.40 
S i l v e r 3.36 oz . to tto t o n . 

Copper 8.8# 
To ta l vsluo Of $39.82 par t o n . 

This mineral ized zone i s a v e r t i c a l shearing i n the greenstones 

s t r i k i n g East and West. The values i n go ld , s i l v e r and copper are 



onoouraglng* This shear eono l a worthy of l u r tho r dovolopriont* 

Another ntoar eono on tho ttohawk o l a l a waa sam;>Xod* Tha 

sample d id not show any va lues , al though t h i s eono looked vory 

promising on account o f tho hoavy hematite oepplng* 

glnlrre Sailp-Tont 

Shore are no bu i ld ings o r mining equipment on the Argentine 

group ? f tho Company9o holdings* Tho equipuoct on the Ruby o la im 

oonslats o f Of r i ce B u i l d i n g , 10 x 13 , a oook house 10 x 20 and a 

bunk house 14 x 16 feet* Those bu i ld ings are w a l l constructed 

having good f loo r s end being l i n e d i n s ide wi th c o l l i n g lumber* 

The cooking equipment i s ample to toko care o f s i x mon* At the 

#3 tunnel there Is t r ok end mine oar ond a blacksmith ehop end 

band mining equipment s u f f i c i e n t t o take core o f smal l operations* 

Roeoraendo t ions 

Tho ooppor ore shoeing opened up by the if I tunnel on the 

Ruby group should -be tes ted by a number o f short diamond d r i l l 

ho l e s , approximately four 300 foot d iom^d d r i l l holos would 

dotormir.o whuthor t h i s shoeing was o f au f f i c ion t v;:luo ond a l so 

to worront the d r iv ing of £ 3 tunnel f o r i t a uovolopaont* 

1 am inoiir .od t o tlx* b e l i e f that tho sheer cons on the 

S i l v e r Stonuord £ 1 of the Argentine group i s o f suTfioiont importance 

to warrant fa r ther development* Cample 13 across s i x foot gave 

approximately $1*60 to the t o n i n go ld and s i l v o r valuej whi le 

sample a'5 ap^einoz^ o f the h igh grade ooppor i n t h i s ohoar xone 

gnvo over $0*00 i n gold t^d s i l v e r values and over 8jS ooppor* 

Tho dsvTlopnont of th i s orsa eono 9hould be oor r iod out by f i r s t 
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t mo lng tho shearing ao fo r down tho mountain olOo as possible and 

than at t h l a point a d r i f t should bo oontinuod i n an Bos ta r ly 

d i r e c t i o n on tho shearing. I t i s qui te w i t h i n tho p o n n i b i l i t i o a 

that along t h l a shoor eono tnero w i l l bo developed a oonmorolal 

body o f g o l d , 8 l i v e r and ooppor ore* 

^ " In ordor to f taoi l i ta to t; : is wort: on tho S i l v o r Standard 

o l o l a i t w i l l be nooeaeary t o b u i l d a aubs tan t io l oook and bunk 

house capable of accomodating approximately a lx Men* The l o c a t i o n 

o f t h i s bunk house w i l l be determined by i t s proximity to the new 

work and i t s mornoss t o a s u i t a b l e fresh water supply* I t w i l l 

a l s o be nocaaaory to const root a pock t r a i l from the Eonr R ive r 

Rood to t h i s noa cob in and proposed rov tunnel* 

Conolualon 

This group o f 19 mineral c la ims i s a l t up tod i n a favorable 

geo log ica l ereo i n the Oppor Soar R ive r coct lon o f the Portland Canal 

D i s t r i c t * Uinea now under development hero and I n close proximity to 

t h l a /:roup a r o i George Copper, Mayou G o l d , Independence, A a T , 

Rufus Argents, Tormlr.ua, fountain Boy and others i n the onclosod raps. 

I t i s my opinion that t h i s group o f mining claim? i s worthy o f fur ther 

development and thot thoro i s o f n i r oha-co o f encountering oommorolP 

ore* % 

I t i s t o be r e a l i s e d that the condi t ions c f t ronaportatio 

water and timber are fovor^ble to economical mining operation* 
Respect fu l ly oub-il t tad, 

J?*U# rotorson S*M*9 

i ' rofe^oior.al iicglnoor o f S .C*, 
Uomoor o f too C** no Clan Inst i t u' 
of uilnina one Xota l lurgy* 

http://Tormlr.ua
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fluty Silver Mine 
Reports on Copper 

J -And. Gold Assays 
Important discoveries mado last 

fail by Ruby Silver Mines Ltd., 
prospector, H . A . Bradley, on Its 
crowo-granted claims, situated 
near George Copper, upper Bear 
River, are shown by assays re­
cently received from the north. 
Among* the numerous veins cut­
ting a wide mineralized zone, are 
high grade gold-copper leads, as­
saying around $28 to $45 per ton 
In gold and silver anil carrying a 
high, content of copper. Thin 
leaves of native copper are seen 
on the walls.. Smailer veins have 
given samples In gold, silver, lead 
and zinc, yleldlHg $125 per ton. 
Development of one of the cop­
per veins is being conducted by 
several tunnels at different eleva­
tions.. A n open-cut on the vein-/ 
at the 1400 foot elevation indi- / * 
cates the- vein to be about 40/*' 
feet wide. It is probable that ajf 
diamond drilling operation may^ 1 

be conducted: next, spring. 9 

VEINS REVEALED 
n T E O B Y S l L V E h 5 

ompan/Reports Important 
Discoveries,^ Property ! 

Ml li*&c*Fi£?r- l n P ° r « » n d 

is^ctt-r - a wide minaraiiirf.i . „ 
top-
."iff around J'S to it-. -

•0|»«n cut on thin vela a t f t l 

operation i» diamond 
Planned for 

siREA BOUGHT 
BY BUBY SILVER 

f 
Strong Copper-Gold Leans 

' V in Property 
Ruby Silver Mines Ltd. have ac­

quired lbs Argentine group, adding 
valuable ground to . their crown-
granted holdins^, free of any bond ad 
Indebtedness, It Is announced by of­
ficial- of the company. Final pay­
ment haa been mads on tha option, 
and Ruby Silver becomes an Im­
portant property, with CO claims 
und fractions, on the upper Bear 
river, two and a half miles weal 
of George Copper and Rufm-
Argcnta. 

The area In which Ruby Silver Is 
working- la highly mineralized with 
three strong high-grade gold-copper 
leads and other smaller sliver leads. 
Indications for- profitable operation 
are exceptionally goad, and Ruby 
Silver officials expect to develop 
one of the beat properties In the 
Bear River- district, which Is con­
sidered outstanding ln the Port­
land Canal. 

Transportation difficulties have 
been solved by the constroctton of 
m good motor road, which passes 
the property end the railroad, whl.-h 
Is built as far -xti the property and 
Is being rncond 11 loned. 



STRATIGRAPHY AND PETROLOGY OF THE STEWART MINING CAMP 
(104B/1) 

By D. J . A l l d r i c k 

INTRODUCTION 

This report summarizes s t r a t i g r a p h i c and i n t r u s i v e r e l a t i o n s h i p s i n the 
Salmon River v a l l e y which trends north of Stewart f or 35 kilometres 
(Fi g . 115). Mineral deposits i n the area show s t r a t i g r a p h i c 
r e l a t i o n s h i p s that may provide exploration guides. 

VOLCANIC AND SEDIMENTARY ROCKS 

S i g n i f i c a n t r evisions have been made to the s t r a t i g r a p h i c column of 
A l l d r i c k (1984, F i g . 58; see Table 1A, F i g . 116). These revisions 
include recognition of p o r p h y r i t i c andesite flows and regional s i l t s t o n e 
marker beds within the andesite sequence, and subdivision of 'map unit 4 
- t r a n s i t i o n sequence' i n t o separate black t u f f and sedimentary u n i t s . 

MAP UNIT 1 - ANDESITE SEQUENCE (AS) 

The andesite volcanic sequence i s composed of massive, green to greenish 
grey t u f f with minor amounts of interbedded s i l t s t o n e , e p i c l a s t i c rocks, 
and volcanic flows. The fragmental volcanic rocks range from dust to ash 
t u f f , c r y s t a l t u f f , l a p i l l i t u f f , and p y r o c l a s t i c b r e c c i a . 

The t u f f s show no evidence of e i t h e r s o r t i n g within i n d i v i d u a l beds, or 
preferred o r i e n t a t i o n of c r y s t a l s or l i t h i c fragments. Hematitic e p i ­
c l a s t i c lenses are interbedded with the andesite t u f f s . The sequence 
represents a predominantly subaerial accumulation with two periods of 
submergence marked by the r e g i o n a l l y developed interbedded black 
s i l t s t o n e members. 

Volcanic Flows (1f, 1g) 

Bimodal, feldspar-porphyritic andesite flows (1g) outcrop along the 
bottom of Summit Lake, along the west side of Mount Dillworth, and uphi l l 
from the Silbak Premier minesite (Fig. 115). Phenocrysts comprise small 
(3 to 5-millimetre) white, subhedral to euhedral plagioclase crystals and 
larger (1 to 5-centimetre) buff-coloured, euhedral orthoclase crystals; 
local ly , 5 to 10-millimetre hornblende crystals occur; the matrix i s fine 
grained. The Summit Lake and Mount Dillworth exposures are probably 
parts of the same flow, indicating a minimum strike length of 4.5 
kilometres. In the Mount Dillworth area (Fig. 115) the 100-metre-thick 
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exposure i s divided by a heraatitic s i l t s t o n e band, p a r a l l e l to the 
borders of the flow, suggesting subaerial weathering between two flows. 
T e x t u r a l l y , these d i s t i n c t i v e flows are i d e n t i c a l to dykes of Premier 
porphyry, which cut the underlying andesites, s i I t s t o n e s , and Texas Creek 
granodiorite ( F i g . 116). 

Dupas ( t h i s volume) describes an au g i t e - p o r p h y r i t i c andesite flow (If) i n 
the Long Lake area. This rock type, which also ii.es at the top of the 
andesite sequence, may be a s t r a t i g r a p h i c equivalent of the 
fe l d s p a r - p o r p h y r i t i c flows. 

Sedimentary Rocks 

E p i c l a s t i c Rocks (1e(Ep)]: Within the upper 2 000 metres of andesite 
t u f f s (1e) are l o c a l lenses and pods of e p i c l a s t i c , maroon to purple, 
s i l t s t o n e , sandstone, and conglomerate. E p i c l a s t i c rocks represent 
quiescent periods when weathering and erosion took place during 
development of the a n d e s i t i c volcano. These red units are d i s t i n c t i v e 
and may be useful marker horizons on property s c a l e . 

S i l t s t o n e Members (1b, 1d): Two dark grey to black, thin-bedded 
s i l t s t o n e members of regional extent provide s t r a t i g r a p h i c and s t r u c t u r a l 
markers within the a n d e s i t i c p i l e . The units s t r i k e north-northwest; 
they f a c i l i t a t e determination of bedding a t t i t u d e s , s t r a t i g r a p h i c tops, 
and f a u l t o f f s e t s throughout the map-area. 

The lower s i l t s t o n e member (1b), the Mount Dolly member, l i e s mainly west 
of the map-area along most of the Salmon River v a l l e y . It forms a roof 
pendant i n the Summit Lake granodiorite and reappears to the south at the 
Outland S i l v e r Bar prospect ( F i g . 115). The s i l t s t o n e outcrops i n the 
bed of the Salmon River at the north and south ends of Mineral H i l l . In 
the Skookum (Mountain View) a d i t , the s i l t s t o n e exposures are purple-
brown, banded horn f e l s . At Mount Dolly t h i s member i s a thick sequence 
of east-trending thin-bedded, p y r i t i c s i l t s t o n e that forms the summit. 

The upper s i l t s t o n e member (1d), the August Mountain member, can be 
traced southward from the Haida claim (Portland prospect) to the crest of 
Bear River Ridge ( F i g . 115). Midway between Mount Welker and Mount 
Dolly, the No. 5 Int e r n a t i o n a l Boundary marker peg i s cemented in t o these 
s i l t s t o n e s . Further southeast t h i s unit may be the purple-brown 
hornfelsed, c a l c - s i l i c a t e - v e i n e d s i l t s t o n e that hosts minor amounts of 
sulphide m i n e r a l i z a t i o n i n the Molly B and Red Reef adits on Mount 
Rainey. The upper s i l t s t o n e a l s o hosts precious metal veins at the East 
Gold mine. Weathering of l o c a l p y r i t e a l t e r a t i o n i n the s i l t s t o n e s 
produced the b r i g h t l y coloured, gossanous exposures that crop out from 
north of the East Gold mine southward to the M i l l s i t e f a u l t . The unit 
provides evidence f or major o f f s e t s along the M i l l s i t e f a u l t , the Morris 
Summit f a u l t , and the Sla t e Mountain f a u l t . 
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TABLE 1A 
TABLE OF FORMATIONS 

UNIT 
SYMBOL 
4-SS 

4b-SS 

4a-TZS 

3-FVS 

3f-BT 

3e-PFT 

3d-UFT 

3c-MFT 

3b-LFT 

3a-BF 

2-ES 

2b-EF 

2a-OF 

1-AS 

Ig-PPF 

If-PPF 

lo-UAT 

1d-USM 

le-MAT 

1b-LSM 

1a-LAT 

NAME AND LITHOLOGY 
SEDIMENTARY SEQUENCE 

Sedimentary sequence: carbonaceous and calcareous 
sedimentary rocks; argi l l i te , s i l tstone, slate, 
sandstone, conglomerate, lesser limestone 

Transition zone sedimentary rocks: black gr i ts , 
sandstone, argi l l i te , limestone, fossl11ferous 
limestone, pumice conglomerates, weakly pyr l t l c f a d e s 
with upper Middle Jurasslc-Bajoclan to Callovlan 
foss i ls 

FELSIC VOLCANIC SEQUENCE 

Black tuff: carbonaceous and l l t h l c l a p l l l l a i r f a l l 
tuff with Interbedded sedimentary rocks 

Pyr l t l c f e l s l c tuff: si l iceous a i r f a l l l a p l l l l tuff 
and tuff breccia with 5 to 15 per cent disseminated 
pyrIte 

Upper fe l s l c tuff: si l iceous, massive a i r f a l l 
l a p l l l l tuff, and tuff breccia; partial ly welded 

Middle f e l s l c tuff: fe ls lc ash flows, single and 
compound units 

Lower fe l s l c tuff: fe ls lc , aphanltlc, a i r f a l l dust 
tuff 

Basal pumice fades : eroslonal remnants of air f a l l 
pumiceous tuff 

EPICLASTIC SEQUENCE 

Epic last ic ' f a d e s : conglomerate, sandstone, 
si Itstone, lesser .1 Imestone 

Daclt lc volcanic facias: tuffs, crystal tuffs, 
l a p l l l l tuffs, porphyrltlc flows 

ANDESITIC SEQUENCE 

Premier porphyry flows: blmodal feldspar porphyrltlc 
andesite 

Auglte porphyry flows: auglte porphyrltlc andesite 

Upper andesite tuffs? dust tuffs, ash tuffs, crystal 
tuf fs , l a p l l l l tuffs , tuff breccias; Interbedded 
epic last ic sedimentary rocks 

Upper s i l tstone member: argil l i te , s i l tstone, 
sandstone, limestone, conglomerate 

Middle andesite tuffs: dust tuffs, ash tuffs, l a p l l l l 
tuffs 

Lower s i l tstone member: argil l i te , s i l tstone, 
sandstone 

Lower andesite tuffs: ash tuffs 

THICKNESS 
(metres) 

>300 

4-10 

20-120 

0-80 

0-8 

5-20 

10-40 

5-15 

0-16 

4-1 200 

4-600 

0-600 

0-60 

0-60 

2 000 

15-150 

1 750 

50-200+ 

100+ 
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TABLE IB 
TABLE OF INTRUSIVE ROCKS 

UNIT 
SYMBOL NAME AND LITHOLOGY AGE (Ma) 

teg Texas Creek granodiorite: hornblende, granodiorite, 210 
coarse grained, local coarse feldspar porphyrltlc 
phases 

pp Premier porphyry dykes: b I modal feldspar porphyrltlc (?) Lower 
dI or Ite/andesIte,± hornblende, ±quartz phenocrysts Jurassic 

s lg Summit Lake granodiorite: hornblende granodiorite; (?) Same 
medium to coarse grained as teg? 

mp Mi l l porphyry dykes: blmodal feldspar-porphyritic (?) Same 
dIorite/andesIte as pp? 

bg Boundary granodiorite: blot lte granodiorite, golden 52 
sphene,±hornblende; medium grained 

hqm Hyder quartz monzonlte: blot l te granodiorite to 50 
quartz monzonlte, golden sphene,+hornblende 

pc Portland Canal dyke swarm: early granodiorite, middle (?) Same 
mlcrodlorIte, late lamprophyre as hqm? 

MAP UNIT 2 - EPICLASTIC SEQUENCE (ES) 

The e p i c l a s t i c sequence comprises sedimentary rocks and interbedded 
d a c i t i c t u f f s and flows. The formation, which varies i n thickness from 4 
to 1 200 metres within the map-area, i s interpreted to be a subaerial 
accumulation of reworked debris and onlapping d a c i t i c v o l c a n i c flows that 
o v e r l i e the slopes of an a n d e s i t i c stratovolcano. 

Sedimentary Rocks (2b) 

The sedimentary f a c i e s consists of conglomerates, sandstones, and 
s i l t s t o n e s . The hematized sedimentary rocks are generally purple to 
bright maroon coloured, but l o c a l greenish and mottled purple and green 
units occur within the sequence. The environment of deposition was 
predominantly subaerial and the conglomerate units may represent debris . 
flows. A small, white limestone lens, 250 metres long by 6 metres thick, 
that outcrops on the southwest slope of Mitre Mountain i s evidence of 
l o c a l l a c u s t r i n e or marine conditions. 

Monolithic e p i c l a s t i c conglomerate beds coincide with areas i n which the 
e p i c l a s t i c formation i s t h i n . These locations, on Mount Dillworth 
(F i g . 118) and at the north end of Long Lake (Dupas, t h i s volume), are 
int e r p r e t e d to be paleotopographic highs. The textures of the 
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conglomerate cobbles are i d e n t i c a l t o those of the underlying a n d e s i t i c 
rocks. Hematitic zones underlying these conglomerates may be l i t h i f i e d 
r e g o l i t h s developed on the underlying a n d e s i t i c s t r a t a . 

D a c i t i c Volcanic Rocks (2a) 

D a c i t i c dust t u f f , c r y s t a l t u f f , l a p i l l i t u f f , and p o r p h y r i t i c flows are 
interbedded within the e p i c l a s t i c sequence. The dacites are of l o c a l 
extent because some sections through the e p i c l a s t i c formation have no 
interbedded d a c i t i c rocks. On Mount Rainey, however, the andesite 
formation of map u n i t 1 i s capped by a th i c k sequence of d a c i t i c volcanic 
rocks and there are no interbedded sedimentary rocks ( F i g . 116). There­
fore the dacite flows and t u f f s may be onlapping units extruded from 
other nearby volcanic centres. 

MAP UNIT 3 - FELSIC VOLCANIC SEQUENCE (FVS) 

The f e l s i c v olcanic sequence provides an important regional marker. The 
rocks are mainly dense, r e s i s t a n t , v a r i a b l y welded t u f f s . They display 
d i s t i n c t l a t e r a l f a c i e s v a r i a t i o n s and compositional changes that can be 
r e l a t e d to paleotopography and depositional environment. 

Basal Pumice Facies (3a) 

On the northwest slope of Mount Dillworth, a narrow zone of massive 
pumiceous t u f f i s sandwiched between the a n d e s i t i c sequence (unit 1) and 
the lower f e l s i c t u f f (3b; F i g . 116). The exposed pumice zone, which i s 
16 metres thick and 12 metres wide, consists of purple, massive, f i n e 
pumiceous ash with scattered rounded pumice l a p i l l i up t o 3 centimetres 
i n diameter; the rock has l o c a l l i g h t grey lenses. The pumice must have 
been deposited near the vent area then r a p i d l y eroded. Only remnants 
were preserved, such as t h i s exposure apparently deposited i n a deep 
stream channel or trough that was eroded through the u n l i t h i f i e d 
e p i c l a s t i c sediments to a n d e s i t i c bedrock. 

Lower F e l s i c Tuff (3b) 

The lower member of the f e l s i c volcanic sequence i s a massive aphanitic 
dust t u f f composed of v o l c a n i c dust and f i n e l i t h i c p a r t i c l e s . The rock 
i s t y p i c a l l y pale olive-grey to grey, but bright turquoise-coloured zones 
occur near Summit and Divide Lakes. Hematitic purple and bright maroon 
a l t e r a t i o n zones give the rock a swirled or marbled pattern. The unit 
has sharp, conformable contacts with adjacent u n i t s . 

At the southeast corner of Summit Lake (F i g . 115) the dust t u f f contains 
f i n e , s i l i c a - f i l l e d v e s i c l e s and large euhedral p y r i t e c r y s t a l s up to 1 
centimetre i n diameter. 
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gwe 116 . S c h e m a t i c c o s s - s e c t ! 0.-1 s r . o - l n g S ' t r a t f g r = ; i Jc o o s l t l o n of - n l n e r a l d e p o s e s 
Sa lmon R i v e r v a i l e y . See T a - l e 1 anc F ! ; . ^ e 115 *or l eg -ens . 



LEGEND S Y M B O L S 

VEIN DEPOSIT E E 
| ~]g|~ | V E N T FACIES 

| {I I PREMIER P O R P H Y R Y D Y K E OR 
V O L C A N I C N E C K 

1<35>| S I L L OF POPRHYRITIC T E X A S C R E E K 
G R A N O D I O R I T E 

^Ifij PORPHYRITIC B O R D E R PHASE OF T E X A S 
C R E E K GRANODIORITE 

F A U L T ^ m m m ^ 

MILLSITE F A U L T MF 

MORRIS SUMMIT F A U L T / 

M I N E R A L G U L C H F A U L T MSF 

SPIDER F A U L T t SF 

C A S C A D E C R E E K F A U L T CCF 

S L A T E MOUNTAIN F A U L T SMF 

SYNCLINE AXIS J 

K E Y T O M I N E R A L DEPOSITS 

1 EAST G O L D MINE 23 
2 BEND VEIN (PYRRHOTITE) 24 
3 SCOTTIE N O R T H PROSPECT (PYRRHOTITE— 25 

PYRITE) 26 
4 SCOTTIE G O L D MINE (O. M, N. L ZONES) 
5 HICKS' VEINS (PYRRHOTITE) 27 
6 49 PROSPECT 28 
7 M A R T H A E L L E N Z O N E 29 
8 LION G R O U P (SILVER HILL) 30 
9 SILVER C R E S T 31 

10 SILVER TIP MINE 32 
11 H VEIN " 33 
12 VEINS 400 M E T R E S N O R T H E A S T O F 8IG MISSOURI 34 

POWERHOUSE 35 
13 VEINS ON WEST SLOPE OF S L A T E MOUNTAIN 36 
14 D A G O HILL PROSPECT ( S E V E R A L VEINS) 37 
15 UNICORN NO. 1 (INCLUDES G O O D HOPE) 38 
16 A VEIN 39 
17 PROVINCE ZONE 40 
18 BIG MISSOURI MINE (S I ZONE) 41 
19 C O N S O L I D A T E D SILVER B U T T E PROSPECT 42 
20 TERMINUS PROSPECT 43 
21 MASSIVE P Y R R H O T I T E VEINS A L O N G F L O O R OF 44 

S A L M O N RIVER 45 
22 INDIAN MINE 46 

- S I L B A K PREMIER 
MINE 

HOPE PROSPECT (GRANDUC R O A D SHOWING) 
PREMIER EXTENSION 
WOODBINE 
L A K E S H O H b WORKINGS, SOUTH OF MONITOH 

L A K E 
BUSH WORKINGS 
SEBAKWE WORKINGS 
B.C. SILVER WORKINGS 
PREMIER WORKINGS 
PREMIER BORDER WORKINGS. 
PICTOU WORKINGS 
U N N A M E D P Y R R H O T I T E VEIN 
U N N A M E D P Y R R H O T I T E VEIN 
S C H A F T C R E E K COPPER VEIN (PYRRHOTITE) 
RIVERSIDE MINE 
TITAN PROSPECT 
U N N A M E D P Y R R H O T I T E VEIN 
R O A N A N COPPER VEIN (PYRRHOTITE) 
VEINS IN SKOOKUM/MOUNTAINVIEW ADIT 
UPPER BAYVIEW VEINS 
LOWER BAYVIEW VEINS 
M O L L Y B A N D R E D R E E F VEINS 
O R A L M VEIN 
S I L V E R A D O MINE 

PROSPERITY/PORTER IDAHO MINES 
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Potential opithermal veins rolstod to main and subsidiary volcanic nocks ninl to sub volcanic slocks 

Beddod Ifivn flows, lahnrs. mid pyroclnsllcs In Hunk doposll 
FiJirmrollc alteration with potential hot spring? mirioi a\irn lion 

Marino uulwosh ttoposltl with roofs, nnk or uptiont, I u n rarol 1c al (era lion, and potontial volcanogonic sulphides 

High level stocks with potential porphyry mineralization 

Sill rrtprosnnting an almost crjmplmuly avaculated magma chamber formed during one major eruptive cycle 

Modified from Branch (1976) 
See also: Sillltoo arid Bnnhmn ( t<)H<1) 

l laitley end E'lls (19113) 
0 5 10 

No vertical o*n(jgoi al Ion 
I igure 11 7o: I dualized model til on; dcpos.il tyiws related to an andesitic suatovolcano. 

N u u o A i i In i i : II 

caibott ricli strata 

Figure 11 7h: Deposition o l carbon-free and carbon rich 
facies of Units 3c anil 3d. 

t lion i |, Ii nil nln 

f igure 117c: Deposition of carbonaceous, lossililerous, 
ash and pumice-rich sediments of Unit 4a. •» 

Firjure 1 I7d: Relationship between pal eo topography 
and present erosion surface. 

f- ' Igure 1 1 7 . Mo ta I locjony , e v o l u t i o n , and pa l e o t o p o g r a p h y o f a n d e s i t i c s t r a t o v o I c a n o 

324 

http://dcpos.il


Middle F e l s i c Tuff (3c) 

Variably welded ash flow t u f f comprises the middle member of t h i s f e l s i c 
v o l canic sequence. In the Mount Dillworth to Monitor Lake area (Fig. 
115) sections of t h i s member contain mixed fiamme and angular f e l s i c 
l a p i l l i and are o v e r l a i n by pumice l a p i l l i . Well-exposed sections show 
progressive welding down section; equidimensional pumice give way to 
black glassy fiamme. Outside the Mount Dillworth area subrounded pumice 
l a p i l l i are abundant but the rocks are not welded. 

Upper F e l s i c Tuff (3d) 

The upper member of the f e l s i c volcanic sequence i s a s i l i c e o u s l a p i l l i 
t u f f to t u f f b r e c c i a that extends throughout the map-area. The u n i t may 
be p a r t i a l l y welded but contains neither pumice fragments nor fiamme. 
Along much of i t s s t r i k e length the matrix of the u n i t i s medium t o dark 
grey ( F i g . 117 b and c ) . 

P y r i t i c F e l s i c T u f f (3e) 

A p y r i t i c , f e l s i c l a p i l l i t u f f to t u f f b r e c c i a trends along the west side 
of Mount Di l l w o r t h and along the east side of Summit Lake (Fig. 115). 
This unit ends sharply i n a c l i f f at the south end of Mount Dillworth but 
progressively thins northward, f i n a l l y wedging out along the west side of 
Troy Ridge ( F i g . 116). Fragment s i z e decreases progressively northward, 
from rounded 0.5-metre boulders to cobbles, then l a p i l l i . The upper and 
lower contacts of t h i s u n i t are sharp but i r r e g u l a r . 

C y l i n d r i c a l fumarolic pipes, 2 centimetres by 30 centimetres, oriented 
perpendicular to bedding i n the p y r i t i c t u f f , are exposed along the top 
of a c l i f f at the southeast'corner of Summit Lake. These pipes are l i n e d 
with encrustations of f i n e to medium-grained p y r i t e . 

This u n i t i s i n t e r p r e t e d to be a i r f a l l l a p i l l i t u f f to t u f f b r e c c i a that 
was deposited i n a shallow, sulphur-rich, reducing marine environment. 
Fragment s i z e v a r i a t i o n s i n d i c a t e the source area of t h i s unit i s at the 
south end of Mount D i l l w o r t h (Fig. 116). 

Black Tuff (3f) 

The black t u f f member i s a t h i c k u n i t of carbonaceous c r y s t a l and l i t h i c 
l a p i l l i t u f f s with l o c a l a r g i l l a c e o u s s i l t s t o n e lenses. The l a p i l l i 
c o n s i s t of crowded porphyry flows or c r y s t a l t u f f s , limestone, and rare 
pumice. 

This member forms the uppermost unit of the f e l s i c v o lcanic package. I t 
extends from the south end of Mount Dillworth southward to the c r e s t of 
Slate Mountain and i s also exposed i n a few outcrops south and 

325 



s o u t h - s o u t h e a s t of M o n i t o r Lake ( F i g . 115). T h i s ruck t y p e i s w e l l 
d i s p l a y e d i n the dumps a t the s o u t h end of the pe n s t o c k t u n n e l near the 
Long Lake dam and i n abandoned d r i l l c o r e near t h e L a k e s l i o r e w o r k i n g s 
s o u t h of M o n i t o r Lake ( F i g . 115). The b l a c k t u f f o v e r l i e s the upper 
f e l s i c t u f f (3d) and i s s t r a t i g r a p h i c a l l y e q u i v a l e n t t o t h e p y r i t i c 
l a p ! H i t u f f ( 3 e ) . The c o n t a c t r e l a t i o n s h i p s between t h e b l a c k t u f f and 
the p y r i t i c t u f f a r e unknown. Both u n i t s h o s t s u l p h i d e m i n e r a l i z a t i o n ; 
t h u s they may be i m p o r t a n t k e y s t o m e t a l l o g e n i c i n t e r p r e t a t i o n of 
d e p o s i t s i n t h e u n d e r l y i n g v o l c a n i c p i l e * 

Two p o s s i b l e i n t e r p r e t a t i o n s e x p l a i n the l i m i t e d s t r i k e e x t e n t o f t h i s 
d i s t i n c t i v e , t h i c k b l a c k t u f f u n i t : (1) i t may r e p r e s e n t an e r o s i o n a l 
remnant of an o r i g i n a l l y e x t e n s i v e u n i t o r (2) d e p o s i t i o n was r e s t r i c t e d 
t o t h e a r e a i t now o c c u p i e s . The L a t t e r i n t e r p r o t a t ion i n d i c a t e s t h a t 
the t u f f was depos L t e d i n t o p o g r a p h i c low, such as a v o l c a n i c e r a t e r o r a 
c a l d e r a . 

MAP U N I T 4 - S E D I M E N T A R Y S E Q U E N C E ( S S ) 

T r a n s i t i o n Zone S e d i m e n t a r y Rocks (4a) 

The t r a n s i t i o n zone s e d i m e n t a r y r o c k s were o r i g i n a l l y c o n s i d e r e d as a 
s e p a r a t e u n i t ( A l l d r i c k , 1984), b u t , on the b a s i s of p r e l i m i n a r y f o s s i l 
e x a m i n a t i o n , . i r e now i n t e r p r e t e d t o be the b a s a l u n i t of the main 
s e d i m e n t a r y sequence. The best e x p o s u r e s of t h i s u n i t are seen al: the 
c L i f f top near tire s o u t h e a s t c o r n e r of Summit Lake, n o r t h of the 49 
Ri d g e , and on the c r e s t of S l a t e Mountain ( F i g . 115). 

• 

The b a s a l member c o n s i s t s of dark grey t o b l a c k g r i t s , a s h - r i c h 
a r g i 1 l a c e o u s s i l t s t o n e s , and l o c a l l e n s e s and t h i n beds o f f o s s i l i f e r o u s 
l i m e s t o n e and c o n g l o m e r a t e . These s e d i m e n t a r y r o c k s c o n t a i n l o c a l 
h o r i z o n s w i t h s p a r s e l y d i s s e m i n a t e d p y r i t e . T h i n c o n g l o m e r a t e l a y e r s a t 
Summit Lake and on S l a t e M o u n t a i n c o n t a i n sounded p e b b l e s o f pumice. > 
i l . w. T i p p e r ( p e r s o n a l c o m m u n i c a t i o n , 1904) has i d e n t i f i e d p e c t i n - l i k e 
biv.aj.ves f com the f o s s i l - r i c h l i m e s t o n e s of t h i s u n i t t o be o f Ba j o c i a n 
t o C a I l o v i a n (uppe r M i d d l e J u r a s s i c ) age. 

The b a s a I member L i e s d Ls/conforma l i l y on v o l c a n i c l a p i l l i t u f f s of t h e 
p y r i t i c f e l s i c and b l a c k t u f f u n i t s ( l e and I f ) . Tts upper c o n t a c t i s 
marked by a r e g i o n a l b e d d i n g pLane f a u l t t h a t s e p a r a t e s t h i s u n i t from 
the o v e r l y i n g main s e d i m e n t a r y sequence ( A l l d r i c k , 1984, F i g s . 58 and 
6 0 ) . 

S e d i m e n t a r y Sequence (4b) 

'the iiia i I I s e d i m e n t a r y sequence, which i s w e l l exposed on the e a s t s i d e of 
M i n e r a l G u l c h , s o u t h e a s t of Summit Lake, i s d e s c r i b e d by Grove (1971) and 
A l l d r i c k ( 1984). The lower 100 metres of t h i s f o r m a t i o n c o m p r i s e b l a c k . 
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t h i n to medium-bedded a r g i l l i t e s , calcareous s i l t s t o n e s , and shales with 
minor i n t e r c a l a t i o n s of l i g h t grey limestone, and cherty beds that may be 
tuffaceous. Above these are medium grey greywackes, sandstones, and 
intraformational conglomerates. Trace amounts of disseminated p y r i t e 
o u t l i n e some bedding planes within the s i l t s t o n e s . 

The upper contact of the main sedimentary sequence was not observed i n 
the study area; the lower contact i s marked by a 5 to 30-metre-thick zone 
of intense deformation and quartz veining adjacent to the bedding plane 
f a u l t . 

INTRUSIVE ROCKS 

TEXAS CREEK GRANODIORITE 

The Texas Creek granodiorite i s a d i s t i n c t i v e coarse-grained hornblende 
granodiorite that has been studied by Buddington (1929), Grove (1971, 
1973), and Smith (1977). Buddington (1929, p. 22) f i r s t noted the 
s p a t i a l r e l a t i o n s h i p between the Texas Creek stock and mineral deposits 
i n the Salmon River v a l l e y and suggested a genetic l i n k . 

Core Phase 

The core of the main i n t r u s i v e i s a massive, equigranular, medium to 
coarse-grained hornblende granodiorite, with up to 15 per cent coarse, 
euhedral hornblende. This hornblende-rich, coarse-grained texture i s a 
c h a r a c t e r i s t i c feature of the Texas Creek granodiorite that can be 
recognized through a l l a l t e r a t i o n and deformation. 

Border Phase 

Along the Salmon River, the Big Missouri Ridge and the Bear River Ridge 
(Fi g . 115), the eastern margin of the stock comprises coarse-grained 
f e l d s p a r - p o r p h y r i t i c hornblende granodiorite; t h i s zone i s several 
hundred metres wide. The phenocrysts i n the border phase are 1 to 4-
centimetre euhedral orthoclase c r y s t a l s s i m i l a r to phenocrysts i n the 
Premier porphyry dykes and flows. Prismatic hornblende and orthoclase 
c r y s t a l s display a subtle preferred o r i e n t a t i o n i n some samples. 

C h a r a c t e r i s t i c a l l y , the margins of the Texas Creek granodiorite contain a 
narrow zone, up to a few tens of metres wide, of medium to dark greenish 
grey c h l o r i t i c a l t e r a t i o n that i s sometimes accompanied by fractures and 
a crude f o l i a t i o n . Shearing and broken grains suggest that t h i s narrow 
zone r e s u l t s from crushing along the contact of the granodiorite. 

S i l l Phase 

P. McGuigan and G. Dawson (personal communication, 1984) have i d e n t i f i e d 
two s i l l - l i k e f e l d s p a r - p o r p h y r i t i c lenses of Texas Creek granodiorite at 
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TABLE 
WHOLE ROCK AN© TRACE ELEMENT ANALYSES 

27622* 27623 2 27624- 2762S 4 2 7 6 2 6 s 27627 6 2762S 7 27629 8 27630 9 2 7 6 3 1 1 0 2 7 6 3 2 1 1 2 7 6 3 3 1 2 2 7 6 3 4 1 3 

S!C 2 49.24 61.31 57,54 65.34 65 .87 61.43 59.17 38.50 53.09 57.49 5 3 , 3 ' 66.12 60.01 
A > 2 ° 3 24.83 18.23 '.4.47 16.22 12.27 13.82 14,13 5.63 14.19 15.31 14.02 13.51 16.10 
? e 2 ° 3 
MgO 

12.47 7.24 i , 3c 5.23 11.53 9.48 9.62 1.52 8.33 6.58 4.54 7.68 8.32 ? e 2 ° 3 
MgO 1.64 2.46 • £ - 1. SO 3.18 1.61 0.72 0.52 5.94 2. 60 0,59 0.56 3.34 
CaO 0.13 2.14 7.34 4.37 1 .03 3.70 2.06 28.46 4.98 4.34 9.68• ; <0.03 0.38 
Na20 : 

K ?Q 
' . 8 2 2.13 u . 3.45 0 . 5 2 d.16 3.69 1.47 2.45 3.43 4,59 0.03 0.81 Na20 : 

K ?Q 4,33 3.12 4, 74 2,05 • 0 . 9 2 0 . 48 2.10 1.01 2.93 3.19 1.52 4.45 3.77 
T ! 0 2 

1.24 0.77 3,:52 0.46 1.11 0.97 1.19 0.35 .0.64 1,39 1.16 1.26 0.63 
MnO 0.1Q6 0. 107 0,2 7C 0.099 0 . 060 0,101 0.049 0.119 0 .21C 0.130 0,152 <0.004 0.062 
FeO 2 .6J 5.18 2. 08 1.24 7.09 7.66 2.23 0.57 6 .99 4.59 1.72 1.20 4 .23 
S 0..01 0 .01 ' . 3 5 <0.01 0 .01 <0.01 5.40 0.7 0 . 28 0.04 2."9 5.17 0.35 
FeS2 10.1 1.91 4 .5 
c o 2 

H 2 0 -
h 2 0 -
1.0, 1. 

<0,07. 0. 14 5 -. • 0.21 0.49 2.81 1.26 22.11 3.87 2.83 7.32 1.04 1.87 c o 2 

H 2 0 -
h 2 0 -
1.0, 1. 

0.71 0 . 3 2 -,- • 0.29 0.33 0.36 " 0.42: ' 0.22 0.22 0.24 0.25 0.25 0 .96 
c o 2 

H 2 0 -
h 2 0 -
1.0, 1. 

4 .35 3.17 2. =2 2.07 3.60 2.84 1.36 1.30 3.35 2.47 1 c 3 2 .01 3.59 

c o 2 

H 2 0 -
h 2 0 -
1.0, 1. 3.7 3 .0 i • 2 . ' 5.0 5.0 6.7 22.3 6 .9 4 3 9.3 6 .0 5.5 
is: 13 2 <2 2 <2 4 <2 * -j 38 14 5 5 5 
Cr 14 3 3 3 2 8 7 2 2 38 15 5 4 25 
Ea 0,21 0.21 " . 3 0.21 0 .09 0.05 0.15 0.13 0.23 C.23 0 . '0 0.16 0 .23 
Sr 0.04 0.04 ~. 12 0.02 0.03 0.03 o . o i J . 05 0.02 0.04 0.03 7.0 fr* 37 ppm 
F <0.04 . 0.*3 I. 0 '5 N . D . 0.2 0.28 : . ' 9 0.15 0.25 0.25 N.D. 0.31 
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fine Indian mine. These north-trending s i l l s dip 70 degrees east, 
p a r a l l e l to bedding i n nearby outcrops of the upper s i l t s t o n e member. 
Branch (1976) suggests that such coarse-grained, subvolcanic s i l l s may 
represent evacuated and collapsed magma chambers from early eruptive 
cycles (Fig. 117a). 

The s i l l s c o n s i s t of large orthoclase phenocrysts i n a medium to coarse­
grained hornblende granodiorite matrix. This matrix texture, the higher 
hornblende content, and the absence of c h l o r i t i c a l t e r a t i o n , d i s t i n g u i s h 
Texas Creek granodiorite from the f i n e r grained, hornblende-poor 
c h l o r i t i c matrix of dykes and flows of Premier porphyry. 

PREMIER PORPHYRY 

Ty p i c a l Premier porphyry dykes are medium to dark green p o r p h y r i t i c rocks 
composed of large (1 to 4-centimetre) orthoclase phenocrysts and smaller 
(0.5-centimetre) p l a g i o c l a s e phenocrysts i n a fine-grained c r y s t a l l i n e 
matrix. Samples also commonly contain euhedral hornblende phenocrysts up 
to 1 centimetre long, and scattered quartz eyes that make up to 4 per 
cent of the rock by volume. A whole rock analysis of a Premier porphyry 
dyke p l o t s within the overlapping andesite-dacite f i e l d ( F i g . 118). 

These dykes cut the margins of the Texas Creek granodiorite and a l l the 
rocks within the andesite sequence. Within the Texas Creek granodiorite, 
the dyke matrix i s medium grained and less c h l o r i t i c . One 3-metre-wide 
dyke exposed i n the bed of the Salmon River shows dark, 6-centimetre-
thick c h i l l e d margins along both edges. These dykes were discussed by 
Buddington (1929) and Grove (1971) who interpreted them as a 
contemporaneous peri p h e r a l dyke phase of the main Texas Creek stock. 
Published maps by Grove (1971, F i g . 3; 1983) include the Premier porphyry 
dykes as part of the main granodiorite mass, therefore h i s contact i s 
highly i r r e g u l a r and extends well east of the actual contact of the main 
Texas Creek pluton, which i s r e l a t i v e l y regular. The Premier porphyry 
dykes are generally interpreted t o form tabular sheets; however, at 
Silbak Premier mine they form e l l i p t i c a l pipes, plugs, or volcanic necks. 
At Silbak, the e l l i p t i c a l pipes have an east-southeast-trending long axis 
and plunge 60 degrees toward the west-northwest. The many ore deposits 
of the Silbak Premier mine occur as crescent-shaped vein networks and 
breccia zones along the contacts of these plugs. 

The Premier porphyry dykes are not r e s t r i c t e d to the area of the Silbak 
Premier mine; they occur as f a r south as the Riverside mine and as f a r 
north as the toe of the Salmon G l a c i e r ( F i g . 115). The ' M i l l porphyry' 
dyke at the lower p o r t a l of S c o t t i e Gold mine i s t e x t u r a l l y i d e n t i c a l to 
other Premier porphyry dykes, but i s l i g h t grey and lacks the 
c h a r a c t e r i s t i c pervasive c h l o r i t i c a l t e r a t i o n . 

P o r p h y r i t i c volcanic flows with bimodal feldspars are present at the top 
of the a n d e s i t i c volcanic sequence near the Silbak Premier mine, along 
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the west side of Mount Dillworth and i n the bed of Summit Lake (Fig. 
116). The Premier porphyry dykes are interpreted to have fed these flows 
and are considered to be a la t e magmatic phase of the main Texas Creek 
granodiorite pluton. 

It should be rioted that the 'Premier porphyry' dykes are not the same 
rocks as the 'Premier dyke swarm,' which was discussed i n some early 
reports. The Premier dyke swarm consists of s u b p a r a l l e l granodiorite, 
d i o r i t e , and lamprophyre dykes of probable T e r t i a r y age. 

SUMMIT LAKE GRANODIORITE 

The Summit Lake stock, also termed the Berendon granodiorite, was 
described by Grove (1971, 1973). The rock i s a medium to coarse-grained 
hornblende granodiorite with minor amounts of fine b i o t i t e . The stock i s 
elongated east-northeast, p a r t l y because of 1 200 metres of right l a t e r a l 
o f f s e t along the M i l l s i t e f a u l t ( A l l d r i c k , 1984, F i g . 59). Roof pendants 
of country rock i n the stock outcrop along the c l i f f top on the south 
side of Berendon G l a c i e r , 1 kilometre west of the Granduc m i l l s i t e 
(Fig. 115). 

Grove (1973) concluded that although the Summit Lake granodiorite was 
probably T e r t i a r y , i t could be an o u t l i e r of the Mesozoic Texas Creek 
granodiorite. The Summit Lake and the Texas Creek granodiorites have 
several s i m i l a r i t i e s : both are hornblende granodiorites, both have 
s p a t i a l l y associated Premier porphyry ( M i l l porphyry) dykes, both predate 
T e r t i a r y dyke swarms, and both have peripheral gold-bearing massive 
pyr r h o t i t e veins; none of these features occur at other stocks i n the 
region. They also have s i g n i f i c a n t differences: the Texas Creek 
granodiorite has both a d i s t i n c t i v e orthoclase-porphyritic border phase 
and a sheared, c h l o r i t i z e d margin - the Summit Lake stock does not; the 
Summit Lake stock has an extensive aureole of hornfelsed, s i l i c i f i e d , and 
p y r i t i z e d country rock - the Texas Creek stock does not. Despite the 
dif f e r e n c e s , f i e l d evidence suggests that the Summit Lake and Texas Creek 
granodiorites are c o r r e l a t i v e . 

HYDER QUARTZ MONZONITE 

The Hyder stock ranges i n composition from quartz monzonite to 
granodiorite (3uddington, 1929; Grove, 1971, 1973; Smith, 1977). The 
rock i s predominantly coarse-grained b i o t i t e granodiorite with minor 
amounts of hornblende; orthoclase i s pink and s l i g h t l y p r o p h y r i t i c , and 
fine-grained golden sphene c r y s t a l s are c h a r a c t e r i s t i c . 

The Hyder pluton i s s p a t i a l l y r e l a t e d to s i l v e r - r i c h galena-sphalerite-
f r e i b e r g i t e veins of the Prosperity/Porter Idaho mine ( A l l d r i c k and 
Kenyon, 1984), the Silverado mine (White, 1946), and the Bayview mine 
(Fig. 116). 
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White t o cream a p l i t e dykes d e s c r i b e d by Buddi ngton (1929, pp. 28, 2 9 ) , 
which c r o p out around t h e p e r i p h e r y of7 the Hyder s t o c k , a r e p r o b a b l y 
g e n e t i c a l l y r e l a t e d t o i t . In two e x p o s u r e s a l o n g Skookum Creek t h e s e 
dykes c o n t a i n s c a t t e r e d k n o t s , up t o 2 c e n t i m e t r e s d i a m e t e r , of: c o a r s e 
m o l y b d e n i t e f l a k e s . M o l y b d e n i t e m i n e r a l i z a t i o n o c c u r s w i t h i n a few 
mo I res of a s i m i l a r dyke i n the Mo I ] v Ii ad i t . 

S m i t h (1977; .see'Table 3) l i s t e d a b i o t i t e K/Ar age of 50 Ma f o r 
the s t o c k . None of the major T e r t i a r y dyke swarms i n the r e g i o n c u t s the 
s t o c k ; t h e r e f o r e t h i s age p l a c e s a p o s s i b l e upper l i m i t on t h e age of the 
dyke swarms. 

t-ARI F 3 
R tCAtCUfATEL) K / A r D A I L S 

D a t a p r e s e n t e d by S m i t h ( 1 9 7 7 ) have 
S t e i g e r and J a g e r ( 1 9 / 7 ) : 

been n e c a I c u I a tod w i Hi t he decay c o n s I an t s o f 

SAMPtE NO. Ml NERAt AGE (Ma) UNIT AND LOCATION 

6 8 A S J - 160 l l o r n b 1 ende 210 .8+6 T e x a s C r o o k g r a n o d i o r i t e . F a s t s i d e o f 
B l o t I te 108 .2+3 F e r g u s o n G l a c i e r . 

5 5 - 0 0 8 H o r n b l e n d e 202..5+6 T e x a s C r o o k ( j r .mod l o r i t e . 1 .0 km n o r t h Of 
frlotl te 1 5 0 . 4 ± 3 t o e of 1 in <|ur»on G l a c i e r . 

6 8 A S j - 52 u t o t f i e 50.At?. H y d e r q u a r t z m o n z o n l t e . SmaJI r o a d c u t a t 
1 n t e n i a 11 on a 1 1 toundar y near 1 lyt ler . 

GOADn- 47 B i o t i t e 4 7.5+1 H y d e r q u a r t z m o n z o n l t e . E a s t m a r g i n o f 
S o u l o G l a c i e r . 

6 0 A D n - 15 l l o r n b 1 ende 51 .6 + 2 B o u n d a r y g r a n o d l o r I t e . B o u n d a r y G l a c l e r 
B i o l i te r ) 2 . 2 + 4 near B o r d e r Monutnont 1 6 . 

HS-10.J l l o r n b 1 e n d c 4 ' ) . ' )+ ; B o u n d a r y ( j r . i n o d l o r 1 t o . Nuna taK i fl 
i n 6 i 1 i e Cli 1 ..k.imi n Gl ;w IOI , 4(10 in n o r t h o l l>oi < or . 

BOUNDARY GRANODIORITE 

The Boundary g r a n o d i o r i t e , which s t r a d d l e s the C a n a d a - U n i t e d Stat.es ; 
b o r d e r southwest, of Salmon G l a c i e r ( F i g . 115), was riot examined i n t h i s 
s t u d y . The t e x t u r e , m i n e r a l o g y , modal c o m p o s i t i o n , and r a d i o m e t r i c age 
o f t h i s g r a n o d i o r i t e a r e i d e n t i c a l t o t h o s e of t h e g r a n o d i o r i t e phase of 
the Hyder q u a r t z m o n z o n i t e ( S m i t h , 1977). 

LONG LAKE AUGITE PORPHYRY . . . 

• 

• 

The Long Lake " s t o c k " u n d e r l i e s the n o r t h end of Long L a k e , 3 k i l o m e t r e s 
n o r t h e a s t of the B i g M i s s o u r i mine ( F i g . 115). In t h e l i t e r a t u r e t h i s 
r o c k i s d e s c r i b e d as an a u g i t e - p o r p h y r i t i c d i o r i t e i n t r u s i o n ( S c h o f i e l d 
and Hanson, 1922, p. 25; Hanson, 1929, p. 12, 1935, p. 20; Grove, 1971, 
1973, 198 3) . Mapping d u r i n g the 1984 season showed t h a t the rock u n i t 
p r e d a t e s and s t r a t i g r a p h i c a l l y u n d e r l i e s e p i c l a s t i c r o c k s of map u n i t 2. 
I t d i s p l a y s no i n t r u s i v e r e l a t i o n s h i p s (Dupas, t h i s volume) and i s more 
1 i k e l y an e x t r u s i v e r o c k . T h i s u n i t i s , t h e r e f o r e , i n t e r p r e t e d t o be an 

http://Stat.es


augtte p o r p h y r i t i c andesite flow and the upper unit of the a n d e s i t i c 
volcanic sequence (unit 1). Other au g i t e - p o r p h y r i t i c rocks that have 
been mapped as in t r u s i o n s i n the area (Hanson, 1929, maps 215A, 216A; 
Grove, 1971, Fi g s . 3A, 3B) should be re-examined. 

DYKES 

T e r t i a r y (?) Dyke Swarms 

Rocks i n the Salmon River v a l l e y are cut by three swarms of f e l s i c t o 
mafic dykes. The Portland Canal dyke swarm occupies the widest area and 
i s the longest of the three swarms. Dykes i n the swarm dip steeply 
southwest and trend east-southeast to southeast. The swarm goes past the 
south end of the Mount Dillworth snowfield, crosses the north end of Long 
Lake, and continues over Bear River Ridge at Mount Bunting ( F i g . 115; 
Grove, 1971, F i g . 3). 

Another narrower dyke swarm trends south along Tide Lake F l a t s , and 
across the upper p o r t a l area of S c o t t i e Gold mine to August Mountain 
(Wares and Gewargis, 1982). At August Mountain the zone swings southeast 
(Grove, 1971, F i g . 3C) and continues over the crest of Mount Dillworth. 
Southeast of Mount Dillworth, toward Mount Bunting, t h i s zone merges with 
the wider Portland Canal dyke swarm. 

A t h i r d , major so u t h e a s t - s t r i k i n g dyke swarm sub p a r a l l e l s the 
i n t e r n a t i o n a l boundary near the Silbak Premier mine (Grove, 1971, 
Fi g s . 3A, 3B). This swarm was c a l l e d the 'Mount Dolly dyke swarm' by 
Smith (1977) but the 'Premier dyke swarm' by Grove (1971). Both terms 
are misleading and are rejected; these dykes do not cross Mount Dolly, 
and a s i m i l a r term, 'Premier porphyry dykes,' r e f e r s to an e n t i r e l y 
d i f f e r e n t rock type. Here t h i s dyke swarm i s termed the 'Mount Welker 
dyke swarm' which indica t e s an area of excellent exposures of these 
dykes. 

Each swarm contains three dyke l i t h o l o g i e s . The oldest are massive, f i n e 
t o medium-grained, l i g h t grey b i o t i t e or biotite-hornblende granodiorites 
that may be up to 60 metres i n width. These are intruded by aphanitic, 
granular, greyish green m i c r o d i o r i t e or 'andesite' dykes up to 10 metres 
i n width. These i n turn are cut by swarms of t h i n , dark brownish grey, 
v a r i a b l y p o r p h y r i t i c lamprophyres. These lamprophyre dykes ra r e l y exceed 
50 centimetres i n width. 

In the centre of these dyke swarms the i n t r u s i v e rock comprises more than 
50 per cent of the bedrock, only narrow lenses and s l i c e s of country rock 
separate the anastamosing dykes. Together, the three dyke swarms 
represent a northeasterly c r u s t a l extension of at le a s t 1.5 kilometres. 
The three swams are probably of T e r t i a r y age; they do not cut the 50 Ma 
o l d Hyder quartz monzonlte stock and are probably contemporaneous with 
i t . 
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O t h e r Dyke Rocks 

o i l x - i dykes i n 1 h <: I mon H i v i 1 v11 1 l e y i 1i<' 1 11< 11 • 1 HI I f , f 1 i >w —baiuled ap 1 i t e 
dykes t h a t 1 meander' t h r o u g h t h e count ry roe'k. Only f o u r such dykes were 
n o t e d , a l l a l o n g the west s i d e o f Mount D i l l w o r t h ( F i g . 115). 

P a l e p i n k a p l i t e dykes a r e common w i t h i n t h e Hyder q u a r t z i n o n z o n i t e 
s t o c k • Tlie s u r r o u n d i ng count ry rock i s c u t by wh i t e t o cream a p i i t e 
dykes a t t h e Skookum a d i t , a t S i l v e r f a l l s , and a t the toe o f Barney 
G l a c i e r . 

P r e m i e r p o r p h y r y dykes a r e r e v i e w e d under a s e p a r a t e h e a d i n g i n t h i s 
r e p o r t ; a d d i t i o n a l i n f o r m a t i o n i s g i v e n by A l l d r i c k ( 1984). 

PETROCHEMISTRY 

G a l l e y {1981, pp. 80-88) r e p o r t s t h e r e s u l t s o f 1 6 whole r o c k a n a l y s e s 
from t h e B i g M i s s o u r i mine a r e a ; an a d d i t i o n a l 1 3 whole r o c k a n a l y s e s 
we re comple t e d as p a r t of t h i s s t u d y . The.se r e s u I t s a r e 1 i s t e d i n T a b l e 
2 a nd p l o t t e d on Fi gu re 11 8 . Samp 1 es o f liema t i t i c o p i e l a s t i c s i I t s tone , 
h e m a t i t i c d u s t t u f f , and b l a c k c a r b o n a c e o u s g r i t were i n c l u d e d i n t h e 
sample s u i t e t o d e t e r m i n e whether r o c k s d e r i v e d from v o l c a n i c p a r e n t 
r o c k s a r e c h e m i c a l l y d i s t i n c t i v e . 

As Ga L l e y f o u n d , im >s t o l l he v o l can i c* rock s show hi < j h p o t a s s i uin va 1 l i e s 
re l a t i vo t o rnagnes i um, ca I c ium, and' sod i'um. The va r i ab ty t ext.nred t u f f s 
of map u n i t 1 a r e of a n d e s i t i c c o m p o s i t i o n , w h i l e t h e more l e u c o c r a t i c , 
pumiceous t u f f s and a s h f l o w t u f f s o f map u n i t 3 a r e d a c i t i c . The 
v o l c a n i c r o c k s a r e s u b a l k a l i n e and become s l i g h t l y more c a l c - a l k a l i n e up 
s e c t i o n . 

I n d i v i d u a l u n i t s w i t h i n a l l f o u r major s t r a t i g r a p h i c sequences show 
d i s t i n c t l a t e r a l f a c i e s changes t h a t r e f l e c t t h e s t r u c t u r e and 
p a l e o t o p o g r a p h y of t h i s v o l c a n i c complex ( F i g . 117). The acoumulat i o n of 
a n d e s i t i c py r o c l a s t i c b r e c c i a s a l o n g Mount D'i 1 Lworth and t h e l o c a t i o n of 
a v o l c a n i c v e n t o r f i s s u r e a t t h e t o p o f t h e a n d e s i t e s e c t i o n s u g g e s t 
t h a t t h e 49 Ridge a r e a on Mount D i 1 l w o r t h was a l o c a l p a l e o t o p o g r a p h i c 
h i g h . The d e c r e a s e i n t h i c k n e s s o f t h e o v e r l y i n g e p i c l a s t i c r o c k s 
s u p p o r t s t h i s i n t e r p r e t a t i o n and s u g g e s t s a s i m i l a r p a l e o t o p o g r a p h i c h i g h 
a t t h e n o r t h end o f Long L a k e . 

The t h i c k e s t s e c t i o n of f e l s i c v o l c a n i c r o c k s i s about 2 k i l o m e t r e s n o r t h 
of t h e 49 Ridge a r e a . A narrow, 1.5-metre-wide f i s s u r e w i t h i n t h e f e l s i c 
v o l c a n i c r o c k s i s exposed i n t h e c l i f f a t tho s o u t h e a s t c o r n e r o f Summit 
Lake. Incorporate ton o f a u g t t e p o r p h y t i t i c a n d e s i t e b o u l d e r s i n f e l s i c 
v o l can i c s t r a t a a t Long Lake i nd i eat.es a f e l s i c vent a l s o b r o k e t h r o u g h 
t he andes i t i c p i 1 e i n that, a r e a . 

PALEOTOPOGRAPHY 
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The upper part of the middle f e l s i c t u f f (3c) i s va r i a b l y impregnated 
with carbon suggesting e i t h e r that i t was deposited i n a reducing, 
subaqueous environment or was inundated sh o r t l y afterward. No s i m i l a r 
carbon impregnation of t h i s unit occurs along Mount Dillworth or i n the 
Summit Lake area, i n d i c a t i n g that the u n i t was emegent there (Fig. 117b). 
S i m i l a r l y , the o v e r l y i n g f e l s i c l a p i l l i t u f f (3d) i s carbon r i c h i n many 
areas, but not along Mount Dillworth ridge. 

Gradation of fragment s i z e within the p y r i t i c f e l s i c t u f f (3e) indi c a t e s 
a vent f o r t h i s u n i t near the south end of Mount Dillworth. The 
disseminated p y r i t e may i n d i c a t e fumarolic a c t i v i t y i n e i t h e r high water 
table or shallow marine conditions. 

The black t u f f (3f) represents accumulation of c r y s t a l and l i t h i c l a p i l l i 
t u f f i n subaqueous conditions i n a volcanic crat e r , caldera, or l a t e r a l 
basin. The pumice conglomerate beds of un i t 4a are evidence that the 
onset of sedimentation was contemporaneous with waning f e l s i c volcanic 
a c t i v i t y ( F i g . 117c). 

AGE RELATIONSHIPS 

Age dates f o r i n t r u s i v e rocks of the Salmon River v a l l e y are shown i n 
Table 1B. Smith's (1977) K/Ar dating r e s u l t s have been recalculated with 
revised decay constants (Steiger and Jager, 1977) and are l i s t e d i n Table 
3. Sedimentary rocks at the base of un i t 4 have f o s s i l s u i t e s of upper 
Middle J u r a s s i c age (H. W. Tipper, personal cummunication, 1984; Grove, 
1973). 

The following f i e l d r e l a t i o n s h i p s i n d i c a t e several sequential geologic 
events. The Texas Creek granodiorite stock intruded the lower 2 000 
metres of the a n d e s i t i c volcanic p i l e but not the upper 2 000 metres. 
The margins of the Texas Creek granodiorite and a l l units of the 
a n d e s i t i c volcanic sequence are cut by Premier porphyry dykes but these 
dykes do not cut any of the e p i c l a s t i c or younger rocks (units 2, 3, and 
4). Extensive volcanic flows of Premier porphyry and augite porphyry 
mark the top of the andesite sequence. The a n d e s i t i c v o l c a n i c sequence 
i s o v e r l a i n by e p i c l a s t i c rocks (unit 2) which include boulders of 
Premier porphyry and augite porphyry. The e p i c l a s t i c rocks are o v e r l a i n 
by f e l s i c v o l c a n i c t u f f s and ash flow t u f f s (unit 3) which i n turn are 
o v e r l a i n by a sedimentary sequence with a d i s t i n c t i v e basal sedimentary 
f a c i e s (unit 4a). These basal sedimentary rocks include f o s s i l i f e r o u s 
limestone lenses with upper Middle J u r a s s i c f o s s i l s ; t h i n beds with 
rounded pumice pebbles may represent contemporaneous F e l s i c volcanism. 

The following h i s t o r y f i t s f i e l d r e l a t i o n s h i p s and age dates together and 
i s summarized i n Table 4. The Texas Creek granodiorite pluton has a 
minimum K/Ar age of 210 Ma. Thus, the lower part of the a n d e s i t i c 
volcanic sequence and perhaps the e n t i r e u n i t i s probably of Late 
T r i a s s i c age or older. The Premier porphyry dykes and flows are probably 
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E a r l y J u r a s s i c i n age (210 t o 190 Ma), because they c u t and o v e r l i e the 
a n d e s i t e sequence. The Texas Creek s t o c k i s i n t e r p r e t e d t o be c o e v a l ami 
e p i z o n a l ; i t formed a s u b s i d i a r y magma chamber i n t h e a n d e s i t i c 
s t r a t a v o l c a n o , and was emplaced a t a depth o f about 2 k i l o m e t r e s 
( W i l l i a m s and M c B i r n e y , 1979, p. 69; G i l l , 1901, pp. 59-61). Thus the 
Texas Creek g r a n o d i o r i t e i s an i n t e g r a l p a r t of the M e s o z o i c v o l c a n i c 
package and not p a r t of t h e C o a s t P l u t o n i c Complex, as s u g g e s t e d by Brew 
and M o r r e l l ( 1 9 8 3 ) . 

TABLE 4 
GEOLOGIC HISTORY 

Ago (Mo) Event 

" - 5 0 F o r m a t i o n o f a r g e n t [ f o r o u s v o i n d e p o s i t s and s p a t i a l l y 
a s s o c i a t e d M0S2 and WO^ d e p o s i t s 

50 I n t r u s i o n of l i y d o r q u a r 1/ i i r in/o i t 1 to and B o u n d a r y 
g r a n o d i o r i t e s t o c k s 

^ 50 C r u s t a l e x t e n s i o n and I n t r u s i o n o l ma jo r dyke swarms 

? D e f o r m a t i o n , n o r t h - t r e n d i n g f o l d a x e s 

*—' 1 liO M a r i n o 11 ansqr o s s I on , on-.at o l sod I nun t a I Ion ( u n i t •!) 

1 80 ? H o r m a t l o n o f g o l d - s i l v e r v e i n d e p o s i t s 

1 80 F e I s I c voI c a n 1sm (un11 3 ) ; p r o d o m l n a n t l y s u b a o r I a I 

190 D e p o s i t i o n o f e p i c l a s t i c s e d i m e n t s and I n t e r b e d d e d 
d a c I t I c t u f f s and f I ows ( u n i t 2) 

•~^*200 Emp lacemen t of P r e m i e r p o r p h y r y d y k e s and f l o w s 

210 I n t r u s i o n o f T e x a s C r e e k g r a n o d i o r i t e and Summit Lake 
g r a n o d i o r i t e s t o c k s 

2 3 0 - 2 0 0 - A n d e s i t i c v o l c a n i c a c t i v i t y ( u n i t 1 ) ; p r e d o m i n a n t l y 
s u b a e r i a l , w i t h two p e r [ o d s of mar I no t r a n s g r e s s Ion 

A p e r i o d of s u b a e r i a l w e a t h e r i n g and e r o s i o n (190 t o 180 Ma) was f o l l o w e d 
by an e p i s o d e of f e l s i c v o l c a n i s m (180 Ma). This e p i s o d e was p r o b a b l y 
s h o r t - l i v e d because no i n t r a f o r m a t i o n a l s e d i m e n t a r y r o c k s a r e p r e s e r v e d 
w i t h i n t h e f e l s i c v o l c a n i c sequence. As f e l s i c v o l c a n i s m waned i n M i d d l e 
J u r a s s i c time (180 Ma), t r a n s g r e s s i n g seas c o v e r e d even t h e h i g h e s t 
t o p o g r a p h i c a r e a s . D e p o s i t i o n o f s e d i m e n t a r y s t r a t a began and c o n t i n u e d 
u n t i l m i d d l e b a t e J u r a s s i c time (180 t o 150 Ma; T i p p e r and R i c h a r d s , 
1976). 

S e d i m e n t a t i o n was f o l l o w e d by moderate d e f o r m a t i o n w i t h low grade 
motamorphism of sub- g r e e n s c h i s t t o lower g r e e n s c h i s t f a c i e s , by i n t r u s i o n 
of the major dyke swarms, and f i n a l l y , by i n t r u s i o n of t h e Hyder and 
Boundary s t o c k s (50 Ma). These t h r e e e v e n t s were n e a r l y contemporaneous 
but t h e i r r e l a t i v e sequence can be seen i n f i e l d r e l a t i o n s h i p s . 
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STRATIGRAPHIC DISTRIBUTION OF MINERAL DEPOSITS 

An i d e a l i z e d c ross-section (Fig. 116) shows the s t r a t i g r a p h i c p o s i t i o n of 
a l l major and some minor sulphide veins within the Salmon River v a l l e y . 
Six general r e l a t i o n s h i p s concerning deposit d i s t r i b u t i o n are 
i l l u s t r a t e d . These are l i s t e d here with deposit names and Mineral 
Inventory f i l e numbers: 

(1) The margins and p e r i p h e r a l country rock of the two hornblende 
granodiorite plutons are characterized by gold-bearing massive 
py r r h o t i t e veins with s i l v e r : g o l d r a t i o s of less than or about 1:1. 
These include the S c o t t i e Gold mine, 104B-34; Scottie North zone, 
104B-74; Bend vein (Camp ve i n ) ; Hicks veins; several p y r r h o t i t e 
veins outcropping i n the bed of the Salmon River between the toe of 
the g l a c i e r and the Daly-Alaska workings at the 18.5-mile marker on 
the Granduc road; and f i v e veins on the Alaska Star property of 
Pulsar Energy and Resources Incorporated, that outcrop east and 
u p h i l l of the Riverside mine. 

(2) The 2 000-metre section of andesitic s t r a t a between the upper 
s i l t s t o n e member (1d) and the e p i c l a s t i c sequence (2) hosts many 
deposits of base and precious metal-rich sulphides; they occur i n 
brecclated quartz-carbonate veins. The vein structures enclose 
fragments of wallrock, chalcedonic quartz, and sulphides. These 
veins have s i l v e r : g o l d r a t i o s ranging from 500:1 to 2:1; most f a l l 
i n the range 100:1 to 3:1. This deposit type includes those i n the 
Big Missouri mine area, 104B-2, 104B-38, 104B-39, 104B-40, 104B-46, 
104B-92, and 104B-93; the Consolidated S i l v e r Butte prospect; the 
Silbak Premier mine, 104B-53, 104B-54; the Indian mine, 104B-31; the 
East Gold mine, 104B-33; and possibly several others such as 
Woodbine; Premier Extension, 104B-52; Pictou; T i t a n , 104B-71; L i l a ; 
Cassiar Rainbow; Outland S i l v e r Bar, 104B-30; and the Portland 
prospect, 104B-82. 

(3) Vuggy quartz-breccia veins are c h a r a c t e r i s t i c of the black t u f f 
( 3 f ) . These contain fragments of chalcedonic quartz and host coarse 
g a l e n a - s p h a l e r i t e - f r e i b e r g i t e m i n e r a l i z a t i o n . Such veins have 
s i l v e r : g o l d r a t i o s of 200:1 and higher. These deposits include 
those seen at Lakeshore, 104A-14; the Lion Group, 104B-41; S i l v e r 
Crest, 104B-42; S i l v e r Tip, 104B-43; Unicorn No. 3, 104B-44; Mineral 
H i l l , 104B-45; H-Vein; and unnamed veins on the west slope of Slate 
Mountain, and on the ridge 400 metres east of the Big Missouri power 
pla n t . 

(4) Along the western edge of the Mount Dillworth snowfield, f e l s i c a i r 
f a l l l a p i l l i t u f f and t u f f b r e c c i a of unit 3e contain 10 to 15 per 
cent f i n e l y disseminated p y r i t e over a thickness of as much as 3 
metres. This stratabound p y r i t i c zone i s barren of base and 
precious metals; however/, / i t may indicate p o t e n t i a l for volcanogenic 
exhalative massive sulphide deposits at t h i s s t r a t i g r a p h i c p o s i t i o n 
elsewhere i n the Hazelton Group of c e n t r a l B r i t i s h Columbia (for 
example, Tom MacKay Lake, 104B-8). 

(5) The massive g a l e n a - s p h a l e r i t e - f r e i b e r g i t e veins that occupy shears 
and f a u l t s around the margin of the Eocene Hyder quartz monzonlte 
stock have s i l v e r : g o l d r a t i o s greater than 1 000:1. Examples of 
t h i s type are Prosperity/Porter Idaho mine, 103P-89; Silverado mine, 
103P-88; F l a t Vein; and Bayview mine, 103P-51. 
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(6) S t r u c t u r a l l y deeper l e v e l s around t h e p e r i m e t e r o f t h e Hyder s t o c k 
a r e c h a r a c t e r i z e d by b i o t i t e h o r n f e l s a l t e r a t i o n o f s i l t s t o n e 
h o r i zons and by low—grade t u n a s t e n d e p o s i t s w i t h a s s o c i a t e d 

Skookum/Mountainview a d i t , 10 3P-45; and the R i v e r s i d e mi he, 
104B-73. 

M i n e r a l d e p o s i t s t h a t do not f i t i n t o t h i s c l a s s i f i c a t i o n i n c l u d e : the 
a r s e n o p y r i t e - r i c h v e i n s on t h e h i l l n o r t h w e s t of t h e Granduc m i l l s i t e ; 
and s e v e r a l g o l d - b e a r i n g , banded o r c r u s t i f i e d q u a r t z v e i n s around t h e 
margi n of the Texas Creek g r a n o d i o r i t e on the A l a s k a S t a r p r o p e r t y 
( f i g . 118). 

P r e c i o u s m e t a l d e p o s i t i o n o c c u r r e d w i t h i n the p e r i o d 190 t o 50 Ma, but no 
e v i d e n c e e x i s t s t o a l l o w f o r a more s p e c i f i c time of m i n e r a l i z a t i o n t o be 
d e t e r m i n e d . The v e i n d e p o s i t s c l e a r l y p o s t d a t e map u n i t 1 and no v e i n s 
a r e r e p o r t e d w i t h i n t h e e p i c l a s t i c r o c k s o r carbo n a c e o u s s i 1 t s t o n e s of 
map u n i t s 2 and 4. Most v e i n s p r e d a t e the emplacement of the major dyke 
swarms, a l t h o u g h t h e B l u e b e r r y v e i n near t h e S c o t t i e G o l d camp i s 
l o c a l i z e d i n a sh e a r zone t h a t c u t s a h o r n b l e n d e — p o r p h y r i t i c lamprophyre 
dyke (P. McGuigan, p e r s o n a l c o m m u n i c a t i o n , 1904). 

The a u t h o r b e l i e v e s t h a t f o r m a t i o n of the p r e c i o u s and base m e t a l v e i n s 
of c a t e g o r i e s (1) t o (4) was r e l a t e d t o t i n 1 p e r i o d of s h a l l o w submarine 
s u l p h i d e d e p o s i t i o n which accompanied the waning s t a g e s of f e l s i c 
v o l c a n i s m and d e p o s i t i o n of u n i t 4a. T h i s event s i i g t i t l y p o s t d a t e s 
d e p o s i t i o n and l i t h i f i c a t i o n of the p y r i t i c l a p i l l i t u f f and t h e b l a c k 
t u f f ( u n i t s 3e and 3 f ) . A n g u l a r f r a g m e n t s of s u l p h i d e s and c h a l c e d o n y i n 
m i n e r a l i z e d v e i n s of c a t e g o r i e s (2) and (3) su g g e s t r e p e a t e d e p i s o d e s o f 
v e i n f o r m a t i o n and s u l p h i d e d e p o s i t i o n . 

The v e i n s of c a t e g o r i e s (5) and (6) a p p a r e n t l y accompanied i n t r u s i o n o f 
t h e 50 Ma Hyder q u a r t z m o n z o n i t e . 

CONCLUSIONS 

A d i f f e r e n t i a t e d a n d e s i t i c t o d a c i t i c ' - ' a l e - a l k a l i n e v o l c a n i c p i l e w i t h 
i n t e r b e d d e d s e d i m e n t a r y f a c i e s h o s t s p r e c i o u s m e t a b - r i c h v e i n d e p o s i t s of 
t h e Salmon R i v e r v a l l e y . These Upper T r i a s s i e t o Lower .Tur a s s i c 
s u b a e r i a l v o l c a n i c r o c k s a r e o v e r l a i n by s e d i m e n t a r y r o c k s of M i d d l e 
J u r a s s i c age. F a c i e s v a r i a t i o n s i n d i c a t e t h a t v o l c a n i c v e n t s and 
p a l e o t o p o g r a p h i c h i g h s were c e n t r e d a t Mount D i l l w o r t h and a t Long Lake; 
o t h e r v o l c a n i c c e n t r e s were l i k e l y l o c a t e d n e a r b y . 

A c o e v a 1 , e p i z o n a l subs i d i a r y magma chamber u n d e r l a y the Mesozo i c 
s t r a t o v o l c a n o a t a d e p t i i of about 2 k i l o m e t r e s . From t h i s chamber, l a t e 
magmatic, b i m o d a l f e l d s p a r - p o r p h y r i t i c f e e d e r dykes and v o l c a n i c necks 
were i n j e c t e d which c u t the e n t i r e a n d e s i t e sequence and e x t r u d e d a t 
s u r f a c e . 
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The many goId-silver-bearing veins of the b e l t show regional zoning 
patterns with respect to sulphide mineral associations, vein textures, 
and s i l v e r : g o l d r a t i o s . The zoning i s s p a t i a l l y r e l a t e d to the coeval 
Texas Creek pluton and to the s t r a t i g r a p h i c p o s i t i o n of the veins within 
the volcanic-sedimentary sequence. The precious metal veins are l a t e to 
po s t - i n t r u s i v e epithermal veins that were emplaced i n the an d e s i t i c to 
d a c i t i c host rocks at the close of f e l s i c v o lcanic a c t i v i t y , about 180 Ma 
ago. , 

A l a t e r episode of s i l v e r - r i c h g a l e n a - s p h a l e r i t e - f r e i b e r g i t e vein 
formation i s re l a t e d to i n t r u s i o n of b i o t i t e granodiorite stocks of the 
Coast Plutonic Complex during Eocene time. Tungsten and molybdenum 
deposits i n the area may represent deeper l e v e l deposits of t h i s 
i n t r u s i v e episode. 
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