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April 16, 1985

SUBJECT: Project Proposal - Ruby Silver Claims
British Columbia

Dear Sirs,

Enclosed for your examination is a copy of the project proposal
for the Ruby Silver Claim Group located 18 kilometres northeast of
Stewart, B.C. .

The mineralization occurs in silicified veins and shear zones
and i{s primarily gold-silver-copper with accompanying lead and zinc.
Historical grades of gold mineralization up to 0.32 oz/t Au have been
indicated from structural zones with potentisl widths to 40 feet
and strike lengths in excess of 1,500 feet.

Good potential exists for developing significant gold-silver-
copper reserves from the many existing mineralized structures. Previous
exploration and developmeut has been insufficient to define possible
mineable reserves., However, this provides for an exceptional exploration
opportunity at present,

Location of the claims is beside the Stewart-Cassiar Highway and
proximity to supply and transportation facilities at Stewart, B.C.
provide the advantage of lower costs of exploration,

All these indicators suggest that detailed exploration and development
of the Ruby Silver Claims hold good potential for success.

If you find thia proposal to be of interest and wish further
information, please contact either individual listed on the enclosed
form,

Yours truly,

Douglas Brownlee
DB/clr

Enc.



CONTACTS

1., Mr. Douglas Brownlee
#206 - 161 West Fourth Street
North Vancouver, B.C.
VM 1H6

(604) 988-0620

2, Mr. Myron Sawiuk
#206 - 1655 Nelson Street
Vancouver, B.C.
V6G 1M4

(604) 683-2725
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Introduction

The following proposal outlines an opportunity to acquire a significant
land position within one of Canada's major metal mining districts located
100 miles north of Prince Rupert, B.C. More than 50 properties in the Stewart
gold-silver district of British Columbia have produced in excess of 5.6 million
tons of gold-silver-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 Silver Group, has produced over 4.7 million tons of ore
valued at $30,000,000.

The Ruby Silver Group of crown granted claims and its surrouhding area
shows all the essential geological and structural parameters that accompanies
gold-silver 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 Silver Group of claims warrant further prospecting
and development.

Location and Access (Figures 1 and 2)

The property consists of 5 reverted crown grants:

Name Lot No. Hectares Record No. Due Date

Sterling 4766 18.02 4350 March 1, 1986

Stan 4765 13.05 4349 March 1, 1986

Ruby 4764 20.52 -4348 March 1, 1986

Pershing No.1 4763 20.90 4347 March 1, 1986

Pershing 4762 20.90 4346 March 1, 1986
Total 93.39 ha

located in the Skeena Mining Division.
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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. '

History

The: first mention of the Ruby Silver Groub is in the 1920 Minister of
Mines Annual Report. The showings had been located at an earlier date and
by 1920 ninety feet of drifting and 2 cross cuts had been developed.

The Ruby Silver property was acquired by the Ruby Silver 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 beina 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, silver 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, silver, lead and zinc values up to $125
per ton.
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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 significant
work being done.

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

Geology and Mineralization

The Ruby Silver Group of claims is underlain by Mesozoic sedimentary
and volcanic rocks at the contact between plutonic rocks of the Coast
Crystalline Complex and the west-central portion of the Bowser Basin
(Figure 4).

Green massive volcanic conglomerate, sandstone with minor breccia
and siltstone 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 siltstone, greywacke, argillite, minor chert pebble conglomerate and

minor limestone.

The Glacier Creek pluton of the Coast Crystalline 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 diorite composition and associated with late stage diorite, horn-
blende diorite (lamprophyre) and granodiorite dikes. These dikes are
invariably associated with faults and shear zones up to 50 feet wide that
have associated gold and silver 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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Geology and Mineralization cont'd

The mineralization in the area consists of pyrite and chalcopyrite,
galena and sphalerite with accessory gold and silver. Native gold, silver
and electrum are locally important in the hosting quartz breccia veins
and transitional vein-replacement systems, both of which contain irregular
lenses of high grade sulphide mineralization.

The associated alteration assemblages consists of silicification,

carbonatization and pyritization along with minor propylitization and
potassic alteration.

Summary and Conclusions

1. A1l the recognized features controlling economic gold and silver
mineralization documented for the Stewart mining camp are indicated
at the Ruby Silver 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)
ii) 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. ' '



6. Proposal

This is a 3 part proposal on the Ruby Silver 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
Dec 31

2nd year

Cash and stock 3rd year

25% cash minimum 4th year

5th year

plus a 5% net retained interest.

,500 cash
,500 cash
,000

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

b) If optioned, the additional claims staked will fall
under the provisions of the option.

Exploration work:

An initial geology, geochemistry and geophysical program lasting

60 days. This will include 500 soil samples and 100 rock samples:

ten line 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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L )° :\& L\L‘ ‘~ o ' Roport on tbe Ruby 8ilvor Coppor lines Linited
Lﬁ' y Group of Minoral Claims
A By
w’ P.B. Potorson, E.M,
Vanocouver, B.Ce
Sopt. 16, 1920,

Bold
Tho Conpany ovms the Ruby group of minorel 0lsing cne
si3ting of't

Rudby #1 1.Ce Croun Gruntod
Ruby {2 H.Ce
Raby ¢3 H.0C.

l . Ruby #4 H.Ce

b m ‘5 B.Ce
mzby Prootional oloins

rshing u.c. Crown Grantod

Pomhing 01 .o. Croun Orantod
Storling n.C. Crown Orentod
Stay H.Co Crouvn Urantod
Silvor toon H.Ce :
8ilver Grescont K.C.

And too Argentine group of claoims whioh consioto ofs

uohnult 2 1.0,
Lohavlk ¢3 . HeCo
Arpentine {6 U.C.
| Argontino /6 H.Ce
B8ilvor Standard H.Coe

Silvor Stancard #1 H,.0.

Five of thoce olnims in tio two groups have beon Crom
gmn_tod. and I undorstand that rooontly arrange:onts havo boon |
mca for o pmlmimrjmrvoy of oll of tho olaims in both groupe
for Croun granting tin waolo, Tuis arcs 1s an extonsive oo covor-
ing ap, roxi stoly 1000 acrose

i Locaticn
Tuo proporty 1s locatod along tho ccurso of losquito Crook



\r/"/ ; -
-2 |

which £lous into tho Boar Rivor on tho Laet side of tho Valley

approximtojlj thirtoon nilos iiért:b of ths Town of Stovart, B,Ce

Tho olovation 0f tho olaing obovo soa=lovol renge frca 000 to

4500 foote

i

Tronsnortation

A good wagon road travorsing tho Boew Rivor Valloy pasaos
through tio lowor ond of ain Argontino groupe The worizings on the
Ruby group 18 roaohnd by an oxcollont packk trail ovor an 0any gracoe
Ths minoral oloina of tio Ruby Silvor Coppor Uinoo Linitod aro voll
located as rogardo tronssortotion. In additiom to tho wagen road
1t 18 gonorally undorstood tint the ruilvay taat nov traversoo tho
Doar Rivor Velley will sdou bo put in repolr and will be cvailodle
for tho trazsportation of ore and sup lios, Airiasl trongs can bo |
cang’ructod at roasonablo ooot oz any of the cloims to tho rollwey
or uagbn TonC,e

The town of Eteuert 18 a soa-port at the hoad of Portlend
Canol, It 19 the éort of call for throo large stoansilp cocapanios,
and tiore 18 wookly tirco or aoro paspongor ond froigut boots cane
nooting this port with Vancouvor, B.C,

Climto

Tho alimato is nild and tho proolipitatiom 19 vory hoovy,
boing about 80 inohos of vator froa rmin and snow cnnunlly, Snoofnll
during tho wintor menths varies froa 20 to G0 foot wvoaryirg vith the
elovotion of tiuo minos. Snovw will acouaulato to & doth of anywtare
froa 14 to 20 foot, 7Tho hoavy snowfnll in thio district 15 about tlo
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oeJ e
only difficulty onocapssned in tho opsration of nining m-o',,,m,,.
Borovor, once camps 8ro established and undorground vori: atortsq the
winter contticns do not soriously interforo,
Zoporanphy
‘Tho rogion in the vioinity of the ninos 4s e rough
‘mountainous ccuntrys hozovor by folloving droinage baeins, paacos
end piatosus it is possidbls to locate trails and ronds oo that
thb!.r construodisa 1s acoonmplishod at x-éaaomblo oo'ac.
Tindor
In the violnity snd o a1l of to clai® controllod by
this Cozpeny thore 18 plenty of good timber suitoblo for tuilding
end nining purposcs, |
¥ator
On all of tho propertios thore 1e plenty of good vator for
nining and dorwotic purpoeo‘o.
HBatorpayor
| Thoro are sovoral availabls sitos for the davelopont of
waterpouor, Scao of those sitas havo boon stslmod and are in pvooéan
of dovolopment by power coapanios, ond tho Jrospoots are tint in the
noay futuro choap pouor will bo available for the nining oporations
of this scoticn,.
| Oeology
Goologloal formations ca tho coapany"a proportios oconsist
of the Boor River formation which 18 made up of tuffa and porphyritos,.
end tho Bittor Crook formation which consiat principally cf ampolitos.
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Thore 10 8100 e gonsldorable intrusion of mugite=porpuyrits, T
0lai1s aeonsisting of tlo Rudy goroup are @ insipally in the *rcolitos
altbough along tho Horth end of tho group thsre is & oontacy
botvoon the argelitos end tio eugita=porphyrites, The Arsenting
group 18 lodatod uholly within tho greonotonos or rotlor the Boor
Rivor forastion. Both ti® groonstonos and tho ergolitos are
intrudad by nuairous lamporphyrs and other basioc dyles, Those
dyiz08 aro i owidarge moor tho wvoins and sloar zonos, end tLolr
rolaotion to tha ore 18 probodly that the cer® strustursl weelmooses
vhioh voro favoreble far voin intrucions sro olso foworsbls for
471 intrusions,

“." : . Tho voind in tho argolites consist prinoipally of quorts

. whioch strile roughly in an Last ond Wost dirvotion and dip stooply
7 { to the Southy Tho minoralication obrorvod in tho greonstoas vos
in vell definod shear egonos otriking Zast end Vest ond tle dip wlere

obsorvod vos prauctlcally vorticel,

'1'1:6 neardy mining propertics whioch ore st asont in proae
inonce are all locatod vithin the groenstone arcas, Tho Goorgo
Coppor 18 losatod North Bast in this groups thae Indajendonce alnost
due Uost; while the lountsin Boy and tho Rufus Argonte cre located
to tho lorth,

Dovelomient Worde

Ty prinoipal dovelopaont wori: consista of a tunnol apprcxe
imtoly 300 foot 1in longth upon tho Rudby olsime Enclosed mssay plan
shous tho oxtont of tho woriings of veins ond samples as tslmn fron
this tummol. This ¢3 tunmol was first arlvon for tha pur’oso of

dovoloping tho giorts pyrite voin vhich sipus wp approxiostoly
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td' et the portsl of tio tunnol but 1s nov boing driven
- bo

A AT 0699“' showing dosoribod bolow, Saaples talen from this

',f.. “
. :‘ ,;“U“ l“ vein show the valuos to be vory low, end it is oy
ues '="|° " ‘mg the vein 88 nos ehoun by tho tunnel is too low in valuos

) .o werrant

" gndtootode
Socae 1500 feot East of thy portaol of £#3 tunnol 18 ¢ rothor

4mportsnt 019 znming wlhich &9 doacmbod by Alfrod J. Gouk a3 follouss

"g1 tunnol 1s loosted on the South side of uocquzco Croole
scao 1500 foet Bast of tho portal of ¢3 tunnol et an elovation
of 2200 foet, end 18 drivon aoross & voin of indofinsdle
width but baving a pay stioolr two foet wido showing chalooe
pyrite in conasidorable quantity, tio wvoin lp,nars 0 food
Eagt a9 tho East wall of Uosquito Croelc Can: d{ Tho etrile
of tho vein 18 South GG dogroas Uost with alp 60 dogrocs to
tlho South, Thwe wain ooccurs in choarod argelite formution
mach oxidized and mone susrooteristio interatital @ arte,*

I wes unabdls to soce tm: ghoging oding to tho unfoallisrity
of tho sround by Ur, Tompicins who was shoving ud the proporty. This
ore showing on ths ¢1 tuone) vas oloo soon and roportod upon by
T e Booge Quoting from his letter of June 87, 1028 ho says?

"o voin 13 about 850 faot wide but tho rieh onrt is aboust
four foot, It in at thy hand of tin Genyon and on tiuo lovel
with tha sroels, /2 tunnal is about 300 feat furtbor dom

tho orvei:z and Las a fow oro stringora, It 40 in abat 15 foot
and sample shows the trund of tln vein, {1 tunnol e in sbout
25 foot, At thn fuoe 1a o shaft with obout 4 foot of wator
in 1t, ¢e vain horo 1s adbout 4 feet wido, Ve drillod into
tho vain and bDlssted it tal:ing cenplos fyrom tho last blaoat
which aro being forwarcod to you tocay by Ur, LoSuour and
roritad - lost shot in ls I hopo they will bo ltopt distirot
froa any othor sanplos. It 19 a good grade o0f coxmwiroiel ore,
it 43 in cthor words pay oro with quantity and fucilitios a
fino milling xopositiome To Opon this vain will toke time
and noney end many l:ard blows, Tho situsticn of the tunneld
malres 1t impossibleo to mino 1t direotly by sbaft. Tho bod

of the tuniiel is lovol with ti» tod of tho Croolte It would

any furthar dovelopmont vork oxoept for tho purpone alroady
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a 1 800 foot long to drnin tho bottom of a I3
?bqgg eh::rem:bIOh would bo all lost vonrit, e ocon on é

¥ tenoe t1ll {3 tunnel is run and teps it, =
MO D Pooaa thlo plon, Vhon that 48 oomploted the

4s the
pind 11 havo obtainod depth and drainago, tho oorplets
a,gngelbomg leag than 1000 feot (eouméod). Thia
Pody of ore and #1 tumol 1s Just tin sane 8s boing in
ths potten of s woll,"”

The sample Spolon of in Ur, Bosg's lettor is talon from
the Botton gf the sheft end §1 turmol was assayed by Goorge B
Bhe:mrd, Provingisl Assayor of Stousrt, B.0. ®nd ron 03 follownd

g'ii“ gogz to tho ton
vor .
Soppor 9-3/103

Tals oro st ths prasent moriot veluo of motals has a gross valus
of $34.38 por ton, | |

On the Argentine group the dovelopront woric consists
Prinoipally of opon guts in siort tunnols. Tho best chouirg is
oxp000d By an opon out on tho Silvor Standcard {1 nminorel olein,
T sioer sone which chows ia tho fooo of tho out to Lo oix foot
wico 13 ninoralizod with gold and silver ond strualss of high grodo
00DpPOYr nirornla, _A sample taizen froa this shonr sono end mnyod

{3 assoyody |
Gold 8$1.20
Bilvor 0,43 03 to tho tonm,
Coppar trace

Total va lne §1.49
Anothor sonplo of piolkod high grade ore from e emall 8trirger

in tha shoer zono asasyods

Gold $ 6.40
Silvor 3.36 oz, to the ton.
Coppsr 8.8% .

Tozal weluo of $39.82 per ton.

This mineralized zone is a vertical shearing in the greens tones

striking East and West. The values in gold, silver and copper are
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oncouraging, This shosr zono 18 wortiy of furthor dovalopnont,

Anothcr.nmar zon3 on tho Mcohawlt claim was sam)lod, The
2023p10 418 not 2how eny valuos, elthoush -thiu g0no loolcad vory
pronliing on sccount of tho heavy heantite cepping.

dinine Eipnant

There are no tuildings or mining oequipmont an the Argantine
group of tus Coapsny's holdings. Tuo equipuoct on tho Ruby olein
oonsiots of Of7ico Bulldinz, 10 x 12, a cook houso 10 x 20 and @
bunk house 14 X 16 foot. These butldings ere well constractod
having good floors cand boing 1ined insice with coiuns lu:abor,
Tho coolzing equipnmont 18 anaplo to tako care of oilx mon, At the
#3 tunnel thors 1s Srick and m1no Onr and @ blaci:anith shop snd
hand nianing equipaast sufficlont to talkoe oare of snnll op:rations,

Rogomiendntions

Tuo 00p02r ore shosing oponad up by the f1 tunnal on the
Ruby group should bs testod by 8 numbor of short diam~nd crill
holes, sy roxiintoly four 3CO foot diam.nd <Ai111l holos would
dtoralne whothor this shoving ﬁna of sufficlont vilus ard asice
t> warrant tho driving of £3 tunnol for its vovelopwnt,

1 82 inolinod $0 thw bolinf that the 3hoer coro on‘.t‘i:e
Silvor Standsrd 1 of tho Argonting group is of suffisiont importance
to wvarrant further davelop:ont, Cemplo #3‘ 201098 8ix foot gsve
asproximately §1.80 to tha ton in gold and silvor voluo 3 while
sonmple S sproimozt of tha high grado cofpor in this shoar zone
gave ovor $0,00 in gold 2nd silvor valuss ernd ovar 8% coppar.
Tho davrlopont of tizls o™ zono should be corriod out by first
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trooing tho shosring ce for dovn tlie mountnin eico 0 gooniblo end
thon ot tiis point a arift mould bo continuod in an Sasterly
dirooction on tho ohearing., It {3 quite within the posibilitlos
thiet olong this shoar gone tooro will be doveloped o commoroial
body of gold, silver end coOp I OV,

€

clela 1t will bo nocessary to bulld & subatanticl cook end Wunk

In ordor to Moilitato ti:is worlz on thio Silvar Stoncard

houﬁe capadla of ocoaiodau.ng aparexinatoly six wene Thoe locatiom
of this bunik hcuso wn_.l. Do detorainod by its proximity €5 the new
work snd i1ts naernoss to e ngi.r.abln frosh wvetor sup_ly, It will
8130 be nocaslery to oo:mtmoé o pag: trail fram tus EBoar Rivox'.
Road to tiils nou aobin and proposed miv tunnsl,

Conclusion

This group of 19 ninarel ¢laing 1a aituntod in o favoronbla

goological srva in thoe Uppor Soar Rivor zoction of the lortlond Corsl
Distriot. Minos now onder developnent hom and in closa proxiaity to
this sroup srail Georgoe Coppar, Msyou Gold, Incepx:canco, A & T, .
Rufus iArgents, Torairnus, Lountsin Boy end others in tie enclosod mo)3,
It 18 my opinion that this graup of aining glainae 13 worthy of furthor

dovelopxant ond ti:ot tioroe 18 e fnir qls-co of orncountoring cxarwivis

oroe _ 3
It 1s to be rvali:sad that the conditions cf transyortatioN
wator ond timbor syo fovoradle to eoonoaicel aining oparstione |
Bosmbcfully oub.dtted,
Pele Patarson Z,M,,
Profe-slonel Hrginaer of B,C,,

dondir of ¢ G 'nadian Ingtitu'ge
of ulning arx Lotsllursye
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STRATIGRAPHY AND PETROLOGY OF THE STEWART MINING CAMP
(to4B/1)

By D. J. Alldrick

INTRODUCTION

This report summarizes stratigraphic and intrusive relatlonships in the
Salmon River valley which trends north of Stewart for 35 kilometres
(Fig. 115). Mineral deposits in the area show stratigraphic
relationships that may provide exploration guides.

VOLCANIC AND SEDIMENTARY ROCKS

Significant revisions have been made to the stratigraphic column of
Alldrick (1984, Fig. 58; see Table 1A, Fig. 116). These revisions
include recognition of porphyritic andesite flows and regional siltstone
marker beds within the andesite sequence, and subdivision of ‘'map unit 4
- transitlion sequence' into separate black tuff and sedimentary units.

MAP UNIT 1 - ANDESITE SEQUENCE (AS)

The andesite volcanic sequence is composed of massive, green to greenish

grey tuff with minor amounts of interbedded siltstone, epiclastic rocks,

and volcanic flows. The fragmental volcanic rocks range from dust to ash
tuff, crystal tuff, lapilli tuff, and pyroclastic breccia.

The tuffs show no evidence of either sorting within individual beds, or
preferred orientation of crystals or lithic fragments. Hematitic epi-
clastic lenses are interhedded with the andesite tuffs. The sequence
represents a predominantly subaerial accumulation with two periods of
submergence marked by the regionally developed interbedded bhlack
siltstone 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 uphill
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;
locally, 5 to 10-millimetre hornblende crystals occur; .the matrix is 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. 1In the Mount Dillworth area (Fig. 115) the 100-metre-thick
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exposure is divided by a hematitic siltstone band, parallel to the
borders of the flow, suggesting subhaerial weathering between two flows.
Texturally, these distinctive flows are identical to dykes of Premier
porphyry, which cut the underlying andesites, siltstones, and Texas Creek
granodiorite (Fig. 116).

Dupas (this volume) describes an auqgite-porphyritic andesite flow (1£f) in
the Long Lake area. This rock type, which also lies at the top of the
andesite sequence, may be a stratigraphic equivalent of the
feldspar-porphyritic flows.

Sedimentary Rocks

Epiclastic Rocks [1e(Ep)): Within the upper 2 000 metres of andesite
tuffs (le) are local lenses and pods of epiclastic, maroon to purple,
siltstone, sandstone, and conglomerate. Epiclastic rocks represent
quiescent periods when weathering and erosion took place during
development of the andesitic volcano. These red units are distinctive
and may be useful marker horizons on property scale.

Siltstone Members (1b, 1d): Two dark grey to black, thin-bedded ,
siltstone members of regional extent provide stratigraphic and structural
markers within the andesitic pile. The units strike north-northwest;
they facilitate determination of bedding attitudes, stratigraphic tops,
and fault offsets throughout the map-area.

The lower siltstone member (1b), the Mount Dolly member, lies mainly west
of the map-area along most of the Salmon River valley. It forms a roof
pendant in the Summit Lake granodiorite and reappears to the south at the
Outland Silver Bar prospect (Fig. 115). .The siltstone outcrops in the
bed of the Salmon River at the north and south ends of Mineral Hill. 1In
the Skookum (Mountain View) adit, the siltstone exposures are purple-
brown, banded hornfels. At Mount Dolly this member is a thick sequence
of east-trending thin-bedded, pyritic siltstone that forms the summit.

The upper siltstone member (1d), the August Mountain member, can be
traced southward from the Haida claim (Portland prospect) to the crest of
Bear River Ridge (Fig. 115). Midway between Mount Welker and Mount
Dolly, the No. 5 International Boundary wmarker peg is cemented into these
siltstones. Further southeast this unit may be the purple-brown
hornfelsed, calc~silicate~veined siltstone that hosts minor amounts of
sulphide mineralization in the Molly B and Red Reef adits on Mount
Rainey. The uppetr siltstone also hosts precious metal veins at the East
Gold mine. Weathering of local pyrite alteration in the siltstones
produced the brightly coloured, gossanous exposures that crop out from
north of the East Gold mine southward to the Millsite fault. The unit
provides evidence for major offsets along the Millsite fault, the Morris
Summit fault, and the Slate Mountain fault.
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UNIT
SYMBOL

4-SS
4b-55

4a-TZS

3-FVS
3t-8T

3e~PFT

3d-UFT

Jc-MFT

3b-LFT

3a-BF

2-£$S
2b-EF

2a-0F

1-AS
1g-PPF

1¢-PPF

Te-UAT

1d-USM

le~MAT

1b-LSM

1a=LAT

TABLE 1A
TABLE OF FORMATIONS

NAME AND L}THOLOGY

SEDIMENTARY SEQUENCE

Sedimentary sequence: carbonaceous and calcareous
sedimentary rocks; arglililite, slitstone, slate,
sandstone, conglomerate, lesser |lmestone

Transition zone sadimentary rocks: btack grits,
sandstone, argllllte, |Imestone, fosslllferous

| Imestone, pumlce conglomerates, weakly pyrltic facles
with upper Middle Jurasslic-Bajoclan to Callovlan
fosslils

FELSIC VOLCANIC SEQUENCE

Black tuff: carbonaceous and |Ithlc lapltll alr fall
tuff with Interbedded sedimentary rocks

Pyritlic telslc tuff: slliceous alr fall laplili tuff
and tuff breccla with 5 to 15 per cent dlssemlnated
pyrite

Upper felslic tuff: slilceous, massive alr fall
laplil i tutt, and tutf breccla; partially welded

Middie felslc tuff:
compound units

felsic ash flows, single and

Lower felslc tuff:
tutt

felslc, aphanlitic, alr fall dust

Basal pumlce facles: eroslonal remnants of alr fall

pumiceous tuff
EP ICLASTIC SEQUENCE

Eplctlastic facles: conglomerate, sandstone,
siitstone, lesser .|Imestone

Dacltic volcanlc faclas: tuffs, crystal tutts,
lapllll tuffs, porphycitic flows

ANDESITIC SEQUENCE

Premler porphyry flows:
andes ite

blmodal teldspar porphyritic
Augl te porphyry flows: auglte porphyritic andeslte

Upper andeslte tuffs: dust tuffs, ash tuffs, crystal
tutts, lapllill tutts, tutt brecclas; Interbedded

eplclastic sedimentary rocks

Upper sitlitstone member: argllilte, siltstone,

sandstone, |Imestone, conglomerate
Middle andeslte tuffs: dust tuffs, ash tuffs, laplilill
tuffs

Lower slitstone member:
sandstone

arglitite, sliitstone,

Lower andeslite tuffs: ash tuffs

THICKNESS
(motres)

>300

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 18
TABLE OF INTRUSIVE ROCKS

UNIT

SYMBOL NAME AND LITHOLOGY AGE (Ma)

tcg Texas Creek granodiorite: hornblende, granodiorlte, 210
coarse gralined, local coarse feldspar porphyritic
phases

PP Premter porphyry dykes: bimodal feldspar porphyritic (?7) Lower
dlorite/andesite, £ hornblende, t quartz phenocrysts Jurassic

slig Summi t Lake granodiorlte: hornblende granodiorite; (7) Same

) medlum to coarse gralned as tcg?

mp Mil) porphyry dykes: bimodal feldspar-porphyritic (1) Same
dlorlte/andesite as ppt

bg Boundary granodiorite: blotite granodiorite, golden 52
sphene, ¥ hornblende; medium gralned

hqm Hyder quartz monzonlte: blotlte granodiorite to 50
quartz monzonlite, golden sphene, + hornblende

pcC Porttand Canal dyke swarm: early granodiorite, middlie {(7) Same

microdiorite, iate lamprophyre as hqm?

MAP UNIT 2 - EPICLASTIC SEQUENCE (ES)

The epiclastic sequence comprises sedimentary rocks and interbedded
dacitic tuffs and flows. The formation, which varies in thickness fram 4
to 1 200 metres within the map-area, is interpreted to be a subaerial
accumulation of reworked debris and onlapping dacitic volcanic flows that
overlie the slopes of an andesitic stratovolcano. ’

Sedimentary Rocks (2b)

The sedimentary facies consists of conglomerates, sandstones, and
siltstones. The hematized sedimentary rocks are generally purple to
bright maroon coloured, but local 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 is evidence of
local lacustrine or marine conditions.

Monolithic epiclastic conglomerate beds coinclde with areas in which the
epiclastic formation is thin. These locations, on Mount Dillworth

(Fig. 118) and at the north end of Long Lake (Dupas, this volume), are
interpreted to be paleotaopographic highs. The textures of the
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conglomerate cobbles are identical to those of the underlying andesitic
rocks. Hematitic zones underlying these conglomerates may be lithified
regoliths developed on the underlying andesitic strata.

Dacitic Volcanic Rocks (2a)

Dacitic dust tuff, crystal tuff, lapilli tuff, and porphyritic flows are
interbedded within the epiclastic sequence. The dacites are of local
extent because some sections through the epiclastic formation have no
interbedded dacitic rocks. On Mount Rainey, however, the andesite
formation of map unit 1 is capped by a thick sequence of dacitic volcanic
rocks and there are no interbedded sedimentary rocks (Fig. 116). There-
fore the dacite flows and tuffs may be onlapping units extruded from
other nearby volcanic centres.

MAP UNIT 3 - FELSIC VOLCANIC SEQUENCE (FVS)

.
The felsic volcanic sequence provides an important regional marker. The
rocks are mainly dense, resistant, variably welded tuffs. They display
distinct lateral facies variations and compositional changes that can be
related to paleotopography and depositional environment.

Basal Pumice Facles (3a)

On the northwest slope of Mount Dillworth, a narrow zone of massive
pumiceous tuff is sandwiched between the andesitic sequence (unit 1) and
the lower felsic tuff (3b; Fig. 116). The exposed pumice zone, which is
16 metres thick and 12 metres wide, consists of purple, massive, fine
pumiceous ash with scattered rounded pumice lapilli up to 3 centlmetres
in diameter; the rock has local light grey lenses. The pumice must have
been deposited near the vent area then rapidly eroded. Only remnants
were preserved, such as this exposure apparently deposited in a deep
stream channel or trough that was eroded through the unlithified
epiclaatic sediments to andesitic bedrock.

Lower Felsic Tuff (3b)

The lower member of the felsic volcanic sequence is a massive aphanitic
dust tuff composed of volcanic dust and fine lithic particles. The rock
is typically pale olive-grey to grey, but bright turquoise-coloured zones
occur near Summit and Divide Lakes. Hematitic purple and bright maroon
alteration zones give the rock a swirled or marbled pattern. The unit
has sharp, conformable contacts with adjacent units.

At the southeast corner of Summit Lake (Fig. 115) the dust tuff contains
fine, silica-filled vesicles and large euhedral pyrite crystals up to 1
centimetre in diameter.
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LEGEND SYMBOLS

FAULT ... —
[_EI—_EI VEIN DEPOSIT » MILLSITE FAULT . ... ..ot MF
VENT FACIES MORRIS SUMMIT FAULT/
. MINERAL GULCH FAULT .. ........... MSF
D]:l PREMIER PORPHYRY DYKE OR
VOLCANIC NECK SPIDER FAULT . . .............. A SF
-: SILL OF POPRHYRITIC TEXAS CREEK CASCADE CREEK FAULT . ............... CCF
GRANODIORITE
SLATE MOUNTAIN FAULT .. ... .......... SMF

A
(<325 PORPHYRITIC BORDER PHASE OF TEXAS
CREEK GRANODIORITE SYNCLINE AXIS ... ................ +

KEY TO MINERAL DEPOSITS

1 EAST GOLD MINE 23 HOPE PROSPECT (GRANDUC ROAD SHOWING)
2 BEND VEIN {PYRRHOTITE} 249 PREMIER EXTENSION
3 SCOTVIE NORTH PROSPECT (PYRRHOTITE— 25 WOODBINE

PYRITE) 26 LAKESHOHE WORKINGS, SOUTH OF MONITOR
4 SCOTTIE GOLD MINE (O, M, N, L ZONES) LAKE
5 HICKS' VEINS {PYRRHOTITE) 27 BUSH WORKINGS
6 49 PROSPECT 28 SEBAKWE WORKINGS SILBAK PREMIER
7 MARTHA ELLEN ZONE . 29 B.C. SILVER WORKINGS MINE
8 LION GROUP (SILVER HILL) 30 PREMIER WORKINGS
9 SILVER CREST 31 PREMIER BORDER WORKINGS,
10 SILVER TIP MINE 32 PICTOU WORKINGS
11 H VEIN ) 33 UNNAMED PYRRHOTITE VEIN
12 VEINS 400 METRES NORTHEAST OF BIG MISSOURI 34 UNNAMED PYRRHOTITE VEIN

POWERHOUSE 35 SCHAFT CREEK COPPER VEIN {PYRRHOTITE)
13 VEINS ON WEST SLOPE OF SLATE MOUNTAIN 36 RIVERSIDE MINE
14 DAGO HILL PROSPECT (SEVERAL VEINS) 37 TITAN PROSPECT
15 UNICORN NO. 1t {INCLUDES GOOD HOPE) 38 UNNAMED PYRRHOTITE VEIN
16 A VEIN 39 ROANAN COPPER VEIN {PYRARHOTITE) ]
17 PROVINCE ZONE 40 VEINS IN SKOOKUM/MOUNTAINVIEW ADIT
18 BIG MISSOURI MINE (S-1 ZONE) 41 UPPER BAYVIEW VEINS
19 CONSOLIDATED SHLVER BUTTE PROSPECT 42 LOWER BAYVIEW VEINS
20 TERMINUS PROSPECT 43 MOLLY B AND RED REEF VEINS
21 MASSIVE PYRRHOTITE VEINS ALONG FLOOR OF 44 ORAL M VEIN

SALMON RIVER 45 SILVERADO MINE
22 INDIAN MINE 46 PROSPERITY/PORTER IDAHO MINES
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Potential epithermal vaeins ralated to
maln and subsidiary volcanic necks
and 1o subvolcanic stocks

Fumarolic alteration with potential
Bedded lava flows, lahars, and hot spring mineralization

pyroclastics In flank deposits

Terrestrial and lacustrine
outwash daposits

Marine outwash deposits with reefs,
flank eruptions, lumaralic alteration,
and potential volcanogenic sulphides

Largo crater with sadiments and
potantial volcanogenic sulphides

Sill represanting an almost completoly

evaculated magma chamber formed

High-level stocks with potential during one major eruptive cycle
.

porphyry mineralization

Modified from Branch (1976)
See also: Sillltoe and Bonham (1984)
Honley and Elis (1983)
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Middle Felsic Tuff (3c)

Variably welded ash flow tuff comprises the middle member of this felsic
volcanic sequence. In the Mount Dillworth to Monitor Lake area (Fig.
115) sections of this member contain mixed fiamme and angular felsic
lapilli and are overlain by pumice lapilli. Well-exposed sections show
progressive welding down section; equidimensional pumice give way to
black glassy fiamme. Outside the Mount Dillworth area subrounded pumice
lapilli are abundant but the rocks are not welded.

Upper Felsic Tuff (34)

The upper member of the felsic volcanic sequence is a siliceous lapilli
tuff to tuff breccia that exatends throughout the map-area. The unit may
be partially welded but contains neither pumice fragments nor fiamme.
Along much of its strike length the matrix of the unit is medium to dark
grey (Fig. 117 b and c). o

Pyritic Felsic Tuff (3e)

A pyritic, felsic lapilli tuff to tuff breccia trends along the west side
of Mount Dillworth and along the east side of Summit Lake (Fig. 115).
This unit ends sharply in a cliff at the south end of Mount Dillworth but
progressively thins northward, finally wedging out along the west side of
Troy Ridge (Fig. 116). Fragment size decreases progressively northward,
from rounded 0.5-metre boulders to cobbles, then lapilli. The upper and
lower contacts of this unit are sharp but irreqular.

Cylindrical fumarolic pipes, 2 centimetres by 30 centimetres, oriented
perpendicular to bedding in the pyritic tuff, are exposed along the top
of a cliff at the southeast corner of Summit Lake. These pipes are lined
with encrustations of fine to medium~grained pyrite.

This unit is interpreted to be air fall lapilli tuff to tuff breccia that
was deposited in a shallow, sulphur-rich, reducing marine environment.
Fragment size variations indicate the source area of this unit is at the
south end of Mount Dillworth (Fig. 116).

Black Tuff (3f)

The black tuff member is a thick unit of carbonaceous crystal and lithic
lapilli tuffs with local argillaeeous siltstone lenses. The lapilli
consist of crowded porphyry flows or crystal tuffs, limestone, and rare
pumice.

This member forms the uppermost unit of the felsic volcanic package. It

extends from the south end of Mount Dillworth southward to the crest of
Slate Mountain and is also exposed in a few outcrops south and
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south-southeast of Monitor Lake (Fig. 115). This rock type is well
displayed in the dumps at the south end of the penstock tunnel near the
Long Lake dam and in abandoned drill core near the Lakeshore workings
south of Monitor Lake (Fig. 115). The black tuff overlies the upper
felsic tuff (3d) and is stratigraphically equivalent to the pyritic
lapilli tuff (3e). The contact relationships between the black tuff and
the pyritic tuff are unknown. Both units host sulphide mineralization;
thus they may be important keys to metallogenic interpretation of
deposits in the underlying volcanic pile.

Two possible interpretations explain the limited strike extent of this
distinctive, thick black tuff unit: (1) it may vrepresent an erosional
remnant of an originally extensive unit or (2) deposition was restricted
to the area it now occupics.  The latter interpretation indicates that
the tuff was deposited in topographic low, such as a volcanic crater or a
caldera.

MAP UNIT 4 - SEDIMENTARY SEQUENCE (SS)
Transition Zone Sedimentary Rocks (4a)

The transition zone sedimentary rocks were originally considered as a
separakte unit (Alldrick, 1984), but, on the basis of preliminary fossil
examination, are now interpreted to be the basal unit of the main
scdimentary sequence.  The best exposuares of Fhis unit are scen abt the
cliff top near Lhe southeast corner of Summil. Take, north of the 49

" Ridge, and on the crest of Slate Mountain (Fig. 115).

The basal member consists of dark grey to black grits, ash-rich
argillaceous siltstones, and local lenses and thin beds of fossiliferous
lLimestone and conglomerate. These sedimentary rocks contain local
horizons with sparsely disseminated pyrite. Thin conglomerate layers at
Summit Lake and on Slate Mountain contain rounded pebbles of pumice. 4
It. W. Tipper (personal communication, 1984) has identified pectin-like
bivalves from the fossil-rich limestones of this unit to be of Bajocian
to Callovian (upper Middle Jurassic) age.

The basal member lies disconformably on volecanic lapilli tuffs of the
pyritic felsic and black tuff anits (3e and 3f). TIts upper contact is
marked by a regional bedding plane fault that separates this unit from
the overlying main sedimentary sequence (Alldrick, 1984, Figs. 58 and
60).

Sedimentary Sequence (4b)
The main sedimenbary sequence, which is well exposed on Lhe cast side of

Mineral Gulch, southeast of Summit Lake, is described by Grove (1971) and
Alldrick (1984). The lower 100 metres of this formation comprise black,
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thin to medium-bedded argillites, calcareous siltstones, and shales with
minor intercalations of light grey limestone, and cherty beds that may be
tuffaceous. Above these are medium grey greywackes, sandstones, and
intraformational conglomerates. Trace amounts of disseminated pyrite
outline some bedding planes within the siltstones.

The upper contact of the main sedimentary sequence was not observed in
the study area; the lower contact is marked by a 5 to 30-metre-thick zone
of intense deformation and quartz veining adjacent to the bedding plane
fault.

INTRUSIVE ROCKS
TEXAS CREEK GRANODIORITE

Phe Texas Creek granodiorite is a distinctive coarse-grained hornblende
granodiorite that has been studied by Buddington (1929), Grove (1971,
1973), and Smith (1977). Buddington (1929, p. 22) first noted the
sp?tial relationship between the Texas Creek stock and mineral deposits
in the Salmon River valley and suggested a genetic link.

Core Phase

The core of the main intrusive is a massive, equigranular, medium to
coarse-grained hornblende granodiorite, with up to 15 per cent coarse,
euhedral hornblende. This hornblende-rich, coarse-grained texture is a
characteristic feature of the Texas Creek granodiorite that can be
recognized through all alteration and deformation.

Border Phase

Along the Salmon River, the Big Missouri Ridge and the Bear River Ridge
(Fig. 115), the eastern margin of the stock comprises coarse-grained
feldspar-porphyritic hornblende granodiorite; this zone is several
hundred metres wide. The phenocrysts in the border phase are 1 to 4-
centimetre euhedral orthoclase crystals similar to phenocrysts in the
Premier porphyry dykes and flows. Prismatic hornblende and orthoclase
crystals display a subtle preferred orientation in some samples.

Characteristically, 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 chloritic alteration that is sometimes accompanied by fractures and

a crude foliation. Shearing and broken grains suggest that this narrow

zone results from crushing along the contact of the granodiorite.

Si11 Phase

P. McGuigan and G. Dawson (personal communication, 1984) have identified
two sill-like feldspar-porphyritic lenses of Texas Creek granodiorite at
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“ne Indian mine. These north~trending sills dip 70 degrees east,
parallel to bedding in nearby outcrops of the upper siltstone member.
Branch (1976) suggests that such coarse-grained, subvolcanic sills may
represent evacuated and collapsed magma chambers from early eruptive
cycles (Fig. 117a).

The sills consist of large orthoclase phenocrysts in a medium to coarse-
grained hornblende granodiorite matrix. This matrix texture, the higher
hornblende content, and the absence of chloritic alteration, distinguish
Texas Creek granodiorite from the finer grained, hornblende-poor
chloritic matrix of dykes and flows of Premier porphyry.

PREMIER PORPHYRY

Typical Premier porphyry dykes are medium to dark green porphyritic rocks
composed of large (1 to 4-centimetre) orthoclase phenocrysts and smaller
(0.5-centimetre) plagioclase phenocrysts in a fine-grained crystalline
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 plots within the overlapping andesite-dacite field (Fig. 118).

These dykes cut the margins of the Texas Creek granodiorite and all the
rocks within the andesite sequence. Within the Texas Creek granodiorite,
the dyke matrix is medium grained and less chloritic. One 3-metre-wide
dyke exposed in the bed of the Salmon River shows dark, 6-centimetre-
thick chilled margins along both edges. These dykes were discussed by
Buddington (1929) and Grove (1971) who interpreted them as a
contémporaneous peripheral dyke phase of the main Texas Creek stock.
Published maps by Grove (1971, Fig. 3; 1983) include the Premier porphyry
dykes as part of the main granodiorite mass, therefore his contact is
highly irregular and extends well east of the actual contact of the main
Texas Creek pluton, which is relatively regular. The Premier porphyry
dykes are generally interpreted to form tabular sheets; however, at
Silbak Premier mine they form elliptical pipes, plugs, or volcanic necks.
At Silbak, the elliptical 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 restricted to the area of the Silbak '
Premier mine; they occur as far south as the Riverside mine and as far

north as the toe of the Salmon Glacier (Fig. 115). The 'Mill porphyry"

dyke at the lower portal of Scottie Gold mine is texturally identical to

other Premier porphyry dykes, but is light grey and lacks the

characteristic pervasive chloritic alteration.

Porphyritic'volcanic flows with bimodal feldspars are present at the top

of the andesitic volcanic sequence near the Silbak Premier mine, along
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the west side of Mount Dillworth and in the bed of Summit Lake (Fig.
116). The Premier porphyry dykes are interpreted to have fed these flows
and are considered to be a late magmatic phase of the main Texas Creek
granodiorite pluton.

It should be noted that the 'Premier porphyry' dykes are not the same
rocks as the 'Premier dyke swarm,' which was discussed in some early
reports. The Premier dyke swarm consists of subparallel granodiorite,
diorite, and lamprophyre dykes of probable Tertiary age.

SUMMIT LAKE GRANODIORITE

The Summit Lake stock, also termed the Berendon granodiorite, was
described by Grove (1971, 1973). The rock is a medium to coarse-grained
hornblende granodiorite with minor amounts of fine biotite. The: stock is
elongated east-northeast, partly because of 1 200 metres of right lateral
of fset along the Millsite fault (Alldrick, 1984, Fig. 59). Roof pendants
of country rock in the stock outcrop along the ¢liff top on the south
side of Berendon Glacier, 1 kilometre west of the Granduc millsite

(Fig. 115).

Grove (1973) concluded that although the Summit TLake granodiorite was
probably Tertiary, it could be an outlier of the Mesonzoic Texas Creek
granodiorite. The Summit Lake and the Texas Creek granodiorites have
several similarities: both are hornblende granodiorites, both have
spatially associated Premier porphyry (Mill porphyry) dykes, both predate
Tertiary dyke swarms, and both have peripheral gold-bearing massive
pyrrhotite veins; none of these features occur at other stocks in the
region. They also have significant differences: the Texas Creek
granodiorite has both a distinctive orthoclase-porphyritic border phase
and a sheared, chloritized margin - the Summit Lake stock does not; the
Summit Lake stock has an extensive aureole of hornfelsed, silicified, and
pyritized country rock - the Texas Creek stock does not. Despite the
differences, field evidence suggests that the Summit Lake and Texas Creek
granodiorites are correlative.

HYDER QUARTZ MONZONITE

The Hyder stock ranges in composition from quartz monzonite to
granodiorite (3uddington, 1929; Grove, 1971, 1973; Smith, 1977). The
rock is predominantly coarse-grained biotite granodiorite with minor
amounts of hornblende; orthoclase is pink and slightly prophyritic, and
fine-grained golden ephene crystals are characteristic.

The Hyder pluton is spatially related to silver-rich galena-sphalerite-
freibergite veins of the Prosperity/Porter Idaho mine (Alldrick and
Kenyon, 1984), the Silverado mine (White, 1946), and the Bayview mine
(b‘igo 116).
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White to cream aplite dykes described by Buddington (1929, pp. 28, 29),
which crop out around the periphery of the lyder stock, are probably
genetically related to it. 1In two exposures along Skookum Creek these
dykes contain scattered knots, up to 2 centimetres diameter, of coarse
molybdenite flakes. Molybdenite mineralization occurs within a few
metres of a similar dyke in the Molly B adit.

Smith (1977; 5o Table 3) listed a bhiotite K/Ar age of 50 Ma for
the stock. None of the major Tertiary dyke swarms in the region cuts the
stock; therefore this age places a possible upper limit on the age of the
dyke swarms.
TABLE 3
RECALCULATED K/Ar DAILS

Data presented by Smith (1977) have been recalculated with the decay constants of
Stelger and Jager (1977):

SAMPLE NO. MINERAL AGE (Ma) UNIT AND LOCATION
6B8ASj-160 Hornblende  210.8%6 Texas Creek granodliorite. FEast side of
Bioti te 108.2%3 Ferguson Glacler.
35-008 Hornblende 202.3%6 Texas Creek qgranodiorite. 1.0 km north of
Biotlle 130.4%53 toe of Lerquson Glacior.
GBASj-52 Bilotite 90.4%2 llyder quartz monzonite. Small road cut at
International Boundary near Hyder .
68ADN-47 Blotite 47.341 Hyder quartz monzonlte. East margin of
Sould Glacler.
68ADN-75 Hornb lende 51.6%2 Boundary granodlorite. Boundary Glacler,
Bioti te 52.2%4 near DBorder Monument 16.
85-105 Hornb lende 49.9%2 Houndary qgranodiorite.  Nunatalk in
Biollle 002 Chlckamin Glocler, 400 m porih ol border o

BOUNDARY GRANODIORI'TE

The Boundary granodiorite, which straddles the Canada-Uniked States 5
horder southwest of Salmon Glacier (Fig. 115), was not examined in this
study.. The texture, mineralogy, modal composition, and radiometric age
of this granodiorite are identical to those of the granodiorite phase of

the Hyder quartz monzonite (Smith, 1977).

LONG LAKE AUGLTE PORPHYRY

The Long Lake 'stock' underlies the north end of Long Lake, 3 kilometres
northeast of the Big Missouri mine (Fig. 115). 1In the literature this
rock is described as an augite-porphyritic diorite intrusion (Schofield
and Hanson, 1922, p. 25; Hanson, 1929, p. 12, 1935, p. 20; Grove, 1971,
1973, 1983). Mapping during the 1984 secason showed that the rock unit
predates and stralbigraphically underlies epiclastic rocks of map unit 2.
It displays no intrusive relationships (Dupas, this volume) and is wmore
likely an extrusive rock. This unit is, therefore, interpreted to be an
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augite porphyritic andesite flow and the upper unit of the andesitic
volcanic sequence (unit 1). Other augite-porphyritic rocks that have
been mapped as intrusions.in the area (Hanson, 1929, maps 215A, 216A;
Grove, 1971, Figs. 3A, 3B) should be re-examined,

DYKES
Tertiary (?) Dyke Swarms

Rocks in the Salmon River valley are cut by three swarms of felsic to
mafic dykes. The Portland Canal dyke swarm occupies the widest area and
is the longest of the three swarms. Dykes in 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 (Fig. 115;
Grove, 1971, Fig. 3).

Andther narrower dyke swarm trends south along Tide Lake Flats, and
across the upper portal area of Scottie Gold mine to Auqust Mountain
(Wares and Gewargis, 1982). At August Mountain the zone swings southeast
{Grove, 1971, Fig. 3C) and continues over the crest of Mount Dillworth.
Southeast of Mount Dillworth, toward Mount Bunting, this zone merges with
the wider Portland Canal dyke swarm.

A third, major southeast-striking dyke swarm subparallels the
international boundary near the Silbak Premier mine (Grove, 1971,
Figs. 3A, 3B). This swarm was called 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 similar term, 'Premier porphyry dykes,' refers to an entirely
different rock type. Here this dyke swarm is termed the *Mount Welker
dyke swarm' which indicates an area of excellent exposures of these
dykes.

Each swarm contains three dyke lithologies. The oldest are massive, fine
to medium-grained, light grey biotite or biotite~hornblende granodiorites
that may be up to 60 metres in width. These are intruded by aphanitic,
granular, greyish green microdiorite or 'andesite' dykes up to 10 metres
in width. These in turn are cut by swarms of thin, dark brownish grey,
variably porphyritic lamprophyres. These lamprophyre dykes rarely exceed
50 centimetres in width.

In the centre of these dyke swarms the intrusive rock comprises more than
50 per cent of the bedrock, only narrow lenses and slices of country rock
separate the anastamosing dykes. Together, the three dyke swarms
represent a northeasterly crustal extension of at least 1.5 kilometres.
The three swams are probably of Tertiary age: they do not cut the 50 Ma
0ld Hyder quartz monzonite stock and are probably contemporaneous with
it.
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Other Dyke Rocks

OLher dykes in the Salmon River valley inclade bhaff, MMow=banded aplite
dykes that 'meander' through the country rock. Only four such dykes were
noted, all along the west side of Mount Dillworth (Fig. 115).

Pale pink aplite dykes are common within the Hyder quartz monzonite
stock. ThHe surrounding country rock is cut by white to cream aplite
dykes at the Skookum adit, at Silver IFalls, and at the toe of Barney
Glacier.

Premier porphyry dykes are reviewed under a separate heading in this
report; additional information is given by Alldrick (1984).

PETROCHEMISTRY

Galley (1981, pp. 80-88) reports the results of 16 whole rock analyses
from the Big Missouri mine area; an additional 13 whole rock analyses
were completed as part of this study. These results are listed in Table
2 and plotted on Figure 118. Samples of hematitic epiclastic siltstone,
hematitic dust tuff, and black carbonaceous grit were included in the
sample suite to determine whether rocks derived from volcanic parent
rocks are chemically distinctive.

As Galley found, most of the voleanico vocks show high potassium values
relative to magnesium, calcium, and sodium.  The variably textured tufls
of map unit 1 are of andesitic composition, while the more leucocratic,
pumiceous tuffs and ash flow tuffs of map unit 3 are dacitic. The
volcanic rocks are subalkaline and become slightly more calc-alkaline up
section.

PALEOTOPOGRAPHY

Individual units within all four major stratigraphic sequences show
distinct lateral facies changes that reflect the structure and
paleotopography of this volcanic complex (Fig. 117). The accumulation of
andesitic pyroclastic breccias along Mount Dillworth and the location of
a volcanic vent or fissure at the top of the andesite section suggest
that the 49 Ridge area on Mount Dillworth was a lncal paleotopographic
high. The decrease in thickness of the overlying epiclastic rocks
supports this interpretation and suggests a similar paleotopographic high
at the north end of Long Lake.

The thickest section of felsic volcanic rocks is about 2 kilometres north
of the 49 Ridge area. A narrow, 1.5-metre-wide fissure within the felsic
volcanic rocks is exposed in the cliff at the southeast corner of Summit
Lake. Incorporation of augite porphyritic andesite boulders in felsic
volcanie strata at Long lake indicales a felsic vent also broke thirough
the andesitic pile in that area.
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The upper part of the middle felsic tuff (3c) is variably impregnated
with carbon suggesting either that it was deposited in a reducing,
subaqueous environment or was inundated shortly afterward. No similar
carbon impregnation of this unit occurs along Mount Dillworth or in the
Summit Lake area, indicating that the unit was emegent there (Fig. 117b).
Similarly, the overlying felsic lapilli tuff (3d4) is carbon rich in many
areas, but not along Mount Dillworth ridge.

Gradation of fragment size within the pyritic felsic tuff (3e) indicates
a vent for this unit near the south end of Mount Dillworth. The
disseminated pyrite may indicate fumarolic activity in either high water
table or shallow marine conditions.

The black tuff (3f) represents accumulation of crystal and lithic lapilli
" tuff in subaqueous conditions in a volcanic crater, caldera, or lateral
basin. The pumice conglomerate beds of unit 4a are evidence that the
onset of sedimentation was contemporaneous with waning felsic volcanic
activity (Fig. 117c). .

.

AGE RELATIONSHIPS

Age dates for intrusive rocks of the Salmon River valley are shown in
Table 1B. Smith's (1977) X/Ar dating results have been recalculated with
revised decay constants (Steiger and Jager, 1977) and are listed in Table
3. Sedimentary rocks at the base of unit 4 have fossil suites of upper
MidAdle Jurassic age (H. W. Tipper, personal cummunication, 1984; Grove,
1973).

The following field relationships indicate several sequential geologic
events. The Texas Creek granodiorite stock intruded the lower 2 000
metres of the andesitic volcanic pile but not the upper 2 000 metres.
The margins of the Texas Creek granodiorite and all units of the
andesitic volcanic sequence are cut by Premier porphyry dykes but these
dykes do not cut any of the epiclastic 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 andesitic volcanic sequence
is overlain by epiclastic rocks (unit 2) which include boulders of
Premier porphyry and augite porphyry. The epiclastic rocks are overlain
by felsic volcanic tuffs and ash flow tuffs (unit 3) which in turn are
overlain by a sedimentary sequence with a distinctive basal sedimentary
facies (unit 4a). These basal sedimentary rocks include fossiliferous
limestone lenses with upper Middle Jurassic fossils; thin beds with
rounded pumice pebbles may represent contemporaneous felslc volcanism.

The following history Fits field relationships and age dates together and
is summarized in Table 4. The Texas Creek granodiorite pluton has a
minimum K/Ar age of 210 Ma. Thus, the lower part of the andesitic
volcanic sequence and perhaps the entire unit is probably of Late
Triassic age or older. The Premier porphyry dykes and flows are probably
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Early Jurassic in age (210 to 190 Ma), because they cut and overlie the
andesite sequence. The Texas Creek stock is interpreted to be coeval and
epizonal; it formed a subsidiary magma chamber in the andesitic
stratavolcano, and was emplaced at a depth of about 2 kilometres
(Williams and McBirney, 1979, p. 69; Gill, 1981, pp. 59-61). Thus the
Texas Creek granodiorite is an integral part of the Mesozoic volcanic
package and not part of the Coast Plutonic Complex, as suggested by Brew
and Morrell (1983).

TABLE 4
GEOLOGIC HISTORY
Age (Ma) Event

~ 50 Formatlon of argentlferous veln deposlts and spatlally
assoclated M052 and WOz deposlts

50 Intruston of Hydor quartz monzonlto and Boundary
granodlorlte stocks

~ 50 Crustal extenslon and [ntruslon of major dyke swarms 5
7 Deformatlon, north-trendling fold axes
~ 180 Mar Ino transgresslon, onsotb of sodimontatlon (unlt 4)
~ 180 7 Formatlon of gold-sllver valn deposlts
~180 Felslc volcanlsm (unlt 3); predominantly subaerlal
190 Deposlitlon of eplclastlic sadlmaents and Interbedded

dacltlc tuffs and flows (unlt 2)
~200 Emplacemont of Premlor porphyry dykos and flows

210 Intruston of Texas Creeok granodlorlte and Summlt Lake
granodlorlte stocks

230-200 - Andesltlic volcanlc actlivity (unlt 1); predominantly
subaerlal, wlth two perlods of marlne transgresslon

A period of subaerial weathering and erosion (190 to 180 Ma) was followed
by an episode of felsic volcanism (180 Ma). This episode was probably
short-lived because no intraformational sedimentary rocks are preserved
within the felsic volcanic sequence. As felsic volcanism waned in Middle
Jurassic time (180 Ma), transgressing seas covered even the highest
topographic areas. Deposition of sedimentary strata began and continued
until middle Late Jurassic time (180 to 150 Ma; Tipper and Richards,
1976)5

Sedimentation was followed by moderate deformation with low grade
metamorphism of sub-greenschist to lower greenschist facies, by intrusion
of the major dyke swarms, and finally, by intrusion of the IHyder and
Boundary stocks (50 Ma). These three cvents were nearly contemporaneous
but their relative sequence can be scen in field relationships.
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STRATIGRAPHIC DISTRIBUTION OF MINERAL DEPOSITS

An idealized cross-section (Fig. 116) shows the stratigraphic position of
all major and some minor sulphide veins within the Salmon River valley.
Six general relationships concerning deposit distribution are
illustrated. These are listed here with deposit names and Mineral
. Inventory file numbers:

(1)

(2)

(3)

(4)

(5)

The margins and peripheral country rock of the two hornblende
granodiorite plutons are characterized by gold-bearing massive
pyrrhotite veins with silver:gold ratios of less than or about 1:1.
These include the Scottie Gold mine, 104B-34; Scottie North zone,
104B-74; Bend vein (Camp vein); Hicks veins; several pyrrhotite
veins outcropping in the bed of the Salmon River between the toe of
the glacier and the Daly-Alaska workings at the 18.5-mile marker on
the Granduc road; and five veins on the Alaska Star property of
Pulsar Energy and Resources Incorporated, that outcrop east and
uphill of the Riverside mine.

The 2 000-metre section of andesitic strata between the upper
siltstone member (1d) and the epiclastic sequence (2) hosts many
deposits of base and precious metal-rich sulphides; they occar in
brecciated quartz-carbonate veins. ' The vein structures enclose
fragments of wallrock, chalcedonic quartz, and sulphides. These
veins have silver:gold ratios ranging from 500:1 to 2:1; most fall
in the range 100:1 to 3:1. This deposit type includes those in the
Big Missouri mine area, 104B-2, 104B-38, 104B-39, 104B-40, 104B-46,
104B-92,  and 104B-93; the Consolidated Silver 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; Titan, 104B-71; Lila;
Cassiar Rainbow; Outland Silver Bar, 104B-30; and the Portland
prospect, 104B-82.

Vuggy quartz-~breccia veins are characteristic of the black tuff
(3f). These contain fragments of chalcedonic quartz and host coarse
galena-sphalerite-freibergite mineralization. Such veins have
silver:gold ratios of 200:1 and higher. These deposits include
those seen at Lakeshore, 104A-14; the Lion Group, 104B-41; Silver
Crest, 104B-42; Silver Tip, 104B-43; Unicorn No. 3, 104B-44; Mineral
Hill, 104B-45; H-Vein; and unnamed veing on the west slope of Slate
Mountain, and on the ridge 400 metres east of the Big Missouri power

plant.

Along the western edge of the Mount Dillworth snowfield, felsic air
fall lapilli tuff and tuff breccia of unit 3e contain 10 to 15 per
cent finely disseminated pyrite over a thickness of as much as 8
metres. This stratabounf pyritic zone is barren of base and
precious metals; however, /it may indicate potential for volcanogenic
exhalative massive sulphide deposits at this stratigraphic position
elsewhere in the Hazelton Group of central British Columbia (for
example, Tom MacKay Lake, 104B-8).

‘The massive galena-sphalerite-freiberglte veins that occupy shears

and faults around the margin of the Eocene Hyder quartz monzonite
stock have silver:gold ratios greater than 1 000:1. Examples of
this type are Prosperity/Porter Idaho mine, 103P-89; Silverado mine,
103P-88; Flat Vein; and Bayview mine, 103P-51.
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(6) Structurally deeper levels around the perimeter of the Hyder stock
are characterized by biotite hornfels alteration of siltstone
horizons and by low-grade tunaosten deposits with associated

G N e N R e o Ll s e s el e e
Skookum/Mountainview adit, 103P-45; and the Riverside mine,
104B-73.

Mineral deposits that do not fit into this classification include: the
arsenopyrite-rich veins on the hill northwest of the Granduc millsite;
and several gold-bearing, banded or crustified quartz veins around the
margin of the Texas Creek granodiorite on the Alaska Star property
(I'ig. 118).

Precious metal deposition occurred within the period 190 to 50 Ma, but no
evidence exists to allow for a more specific time of mineralization to be
determined. The vein deposits clearly postdate map unit 1 and no veins
are reported within the epiclastic rocks or carbonaceous siltstones of
map units 2 and 4. Most veins predate the emplacement of the major dyke
swarms, although the Blueberry vein near the Scottie Gold camp is
localized in a shear zone that cuts a hornblende-porphyritic lamprophyre
dyke (P. McGuigan, personal communication, 1984).

The author believes that formation of the precious and base metal veins
of categories (1) to (4) was related to the period of shallow submarine
sulphide deposition which accompanied the waning stages of felsic
volcanism and deposition of unit 4a. This event slightly postdates
deposition and lithification of the pyritic lapilli tuff and the black
tuff (units 3e and 3f). Angular fragments of sulphides and chalcedony in
mineralized veins of categories (2) and (3) suggest repeated episodes of
vein formation and sulphide deposition.

The veins of categories (5) and (6) apparently accompanied intrusion of
the 50 Ma Hyder quartz monzonite.

CONCLUSIONS

A differentiated andesitic to dacitic cale=-alkaline volecanic pile with
interbedded sedimentary facies hosts precious metal-rich vein deposits of
the Salmon River valley. These Upper Triassic to Lower Jurassic
subaerial volcanic rocks are overlain by scdimentary rocks of Middle
Jurassic age. Facies variations indicate that volcanic vents and
paleotopographic highs were centred at Mount Dillworth and at Long Lake;
other volcanic centres were likely located nearby.

A coeval, epizonal subsidiary magma chamber uanderlay the Mesozoic |
stratovolcano at a depth of about 2 kilometres. From this chamber, late
magmatic, bimodal feldspar-porphyritic feeder dykes and volcanic necks
were injected which cut the entire andesite sequence and extruded at

"surface.
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The many gold-silver-bearing veins of the belt show regional zoning
patterns with respect to sulphide mineral associations, vein textures,
and silver:gold ratios. The zoning is spatially related to the coeval
Texas Creek pluton and to the stratigraphic position of the veins within
the volcanic-sedimentary sequence. The precious metal veins are late to
post-intrusive epithermal veins that were emplaced in the andesitic to
dacitic host rocks at the close of felsic volcanic activity, about 180 Ma

agoe. '

A later episode of silver-rich galena-sphalerite-~freibergite vein
formation is related to intrusion of biotite granodiorite stocks of the
Coast Plutonic Complex during Eocene time. Tungsten and molybdenum
deposits in the area may represent deeper level deposits of this

intrusive episode.
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