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INTRODUCTION 

This report is a summary of mineralogical, petrological and 

geochemical studies carried out on fifteen specimens of copper- 

bearing quartzite, copper-bearing dolomite and possibly gold- 

bearing intrusive igneous rocks from the Commerce Claims of 

southeast British Columbia. The samples were collected between 

July 21 and August 18, 1983. Preparation of thin and polished 

sections and of X-ray fluorescent analysis pressed powder pellets 

was carried out using facilities at the Department of Geology, 

University of Nebraska-Lincoln. Detailed mineralogical, 

petrological and geochemical studies were made using optical, 

computer-automated X-ray diffractometer and X-ray fluorescent 

techniques. 

The Commerce Claims comprise seventeen full claims centred 

upon Latitude 49*11’ N and Longitude 114O22’W, approximately 2 

miles northeast of Commerce Peak in the Fort Steele Mining 

Division (see Figure 1 for location map). Access to the eastern 

portion of the claim blocks is via logging roads up the Sage and 

Roche Creek valleys and via an extension of the Roche Creek 

logging road to ’Camp Lake’ at the head of Roche Creek (see 

Figure 2). From Camp Lake the west-central portion of the claims 

(the ’Gossan Mountain’ are) is accessable via a bulldozer trail 

established in 1973. During the summer of 1983 the Roche Creek - 
Camp Lake - Gossan Mountain roads were impassable to motor 

vehicles. Access to the west and northwest portions of the 

claims is vin a logging and seismic road extending up the 

Commerce Creek valley. During the summer of 1983 the last 
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several miles of this road was impassable to motor vehicles. 

History and Previous Work 

Prior to the location of the first of the present Commerce 

Claims in 1967, the area had been staked several times in the 

20th Century for gold by C. Wise, L. Ashman and F.M. Goble. 

Claim posts from this period are still present near some of the 

current posts, as are the remains of several other, much older 

claim posts. Two old trenches have also been located. One of 

these has since been obliterated by bulldozer trenching on 'Sill 

Mountain'. The other, on Gossan Hountain, is still visible, near 

the location of a high Au-assay (3.84 oz/ton) taken in 1972. 

The original forty-five Commerce Claims (Commerce 1-16, 19- 

39, 41-48) were staked in 1967 by F.M. Goble and R.J. Goble, 

employees of Kennco Explorations (Western) Limited. These claims 

were sold on July 9, 1968 to the Goble Family CF.M., L.E., D.F., 

E.O.. R.J. and F.J. Goble). The Goble Family assigned the claims 

to Goble Explorations Syndicate on September 25, 1969. They were 

optioned to Falconbridge Nickel Nines Ltd. on January 2, 1970. 

This option lapsed and the claims were assigned to Frnnklin Motel 

Co. Ltd. on December 29, 1971. On January 29, 1972 they were in 

turn sold to Kintla Explorations Ltd., the current owner. 

ci 

In March 1973 nine claims (Commerce SO-57, 68) were staked 

adjoining the original forty-five claims. At this time a 

separate block of ten claims (Commerce 58-67> was staked to the 

northwest of the original claim block. An additional three full 

(Commerce 69-71> and three fractional (Commerce 72-74) claims 

were staked adjoining the original forty-five in July 1973. c: 
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Finally, seventeen claims (Commerce 75-91) were staked southeast 

of the original block in August 1973 to bring the Claim Block to 

its maximum size. Since 1973 seventy-six of the maximum eighty- 

seven claims have been allowed to lapse. Six have been relocated 

to bring the current holding to the seventeen full claims shown 

outlined in Figure 2. The original Commerce 1-6 have been 

replaced by Commerce 1A-6A, staked by D.F. Goble July 21, 1983. 

Exploration was carried out on the original forty-five 

Commerce Claims by Kennco Exploration (Western) Limited in 

1967168: by the Goble Family in 1968169, 1970/71, 1971/72; by 

Falconbridge Nickel Mines Ltd. in 1969170; and by Kintla 

Explorations Ltd. in 1972173, 1973174, and sporadically from 1974 

to 1983. Several diamond drill holes have been put down by the 

Goble Family and Kintla Explorations Ltd. but no cores or logs 

are available for these holes. Results of exploration carried 

out by Falconbridge Nickel Mines Ltd. are summarized in a report 
CIJi 

entitled "Record of Work on the Commerce Claims, Goble Family 

Option - Commerce Nos. 1-16, 19-39, 41-48. N.T.S. 82 G/lW, Lat. 

49O09' - 4Y012', Long. 114O20' - 114*25', June - July 1970" dated 

February, 1971. Results of exploration carred out by Kintla 

Explorations Ltd. in 1972173 and 1973174 are summarized in 

reports entitled "Geological Report on the Beth and Commerce 

Claims Locnted 45 miles Southeast of Fernie, 4 9 O  114O S.E." dated 

July 19, 1973 and "Final Geological Report - 1973, Commerce 

Claims - British Columbia, 4Y011'N, 114O22'W" dated February 5. 

1974. To the end of 1974 exploration work totalling 

approximately 877,000.00 had been performed on the Commerce 

Claims. L) 
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Geoloqy of the Commerce Claim& 

The copper/silver and gold/silver deposits of the Commerce 

Mountain area occur within rocks of the Precambrian Belt-Purcell 

Supergroup and within associated intrusive igneous rocks, These 

rocks occur in the Lewis thrust plate, a sheet of gently folded, 

almost horizontal strata which has been thrust from the southwest 

over Paleozoic and Nesozoic formations. Subsequent to movement 

along the Lewis thrust, the plate has been folded into a series 

o f  en-echelon structures trending south to southeast (Bostock et 

al. 1957). The thrust sheet is cut to the west by the Flathead 

fault, one o f  a set of listric normal faults (Bally et al. 1966). 

The stratigraphic column f o r  the Commerce Mountain area is given 

in Table 1. Formations present include the Altyn, Appekunny, 

Grinnell, Siyeh, Purcell Lava, Sheppard, Gateway and Phillips. A 

series of sills and dikes of diabasic to dioritic composition 

intrude rocks from the Siyeh to the Sheppard Formation. The 

intrusions are concentrated in the eastern half o f  the claim 

area, particularly in the Gossan Mountain - Sill Hountain area. 

A later generation of more potassic intrusives is also present. 

Price (1962) describes the intrusives as aegirine-augite and 

aegirine trachytes and syenites, latites, felsites, and intrusion 

breccias. Badham (1972) describes them as syenites and 

plagioclase-hornblende porphyritic diorites. 

Economically significant mineralization within the Commerce 

Mountain area is of three types: (1) Cu/Ag within the 

sedimentary rocks, (2) Cu/Ag within quartz-carbonate veins, and 

(3) Au/Ag within the dioritic intrusive rocks and surrounding 

\ 
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TABLE 1: STRATIGRAPMIC COLIJPIN - COMMERCE CLAIM BLOCKS 

( a f t e r  BADHAM, 1972). 
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sedimentary rocka. The Cu/Ag mineralization wlthin the 

sedimentary rocks is concentrated in thin (4-6") but locally rich 

(1.5-4.0 % CUI sandstone/quartzit.e horizons within the Grinnell 
LA 

Formation of the western part of the claim block and in thicker 

(7-8') but lower grade (0.97-2.95 % CUI dolomite horizons within 

the Phillips formation of the eastern part of the claim block. 

Cu/Ag mineralization also occurs within thin ( <  3'>, irregular, 

low-grade (1.25-1.75 X Cu) quartz-carbonate veins cutting the 

Siyeh Formation in the western part of the claim block. Sporadic 

Au/Ag mineralization (0-3.84 oz/ton Au) has been encountered in 

sulfide-rich segments of some of the diorite and syenite 

intrusive5 and also within one area of the Purcell Lava. 

The possible economic value of the Commerce Mountain claims 

would seem to lie in two areas, the low-grade Cu/Ag-bearing 

dolomites of the Phillips Formation in the eastern part of the 

claim area and the sporadic Au/Ag mineralization of the igneous 
LJ 

rocks intruding the central part of the claim area. 

Mineralogical, Petrolosical. Geochemical Sampling - 1983 
Fifteen samples were collected in July and August, 1983. 

Locations are as shown in Figure 3. Figure 4 (back pocket) is a 

larger scale map showing the geology of the Commerce Claims, with 

sample locations indicated. Tables 2 and 3 are keys to the 

igneous sills and dykes and to the copper occurrences indicated 

by letter in Figure 4. Sample locations relative to 

the claims are: Commerce 3 A  - samples 83RJG1.2; Commerce 4 A  - 

sample 83RJG3; Commerce S A  - sample 83RJG4; Commerce 6 A  - sample 

83RJG5; Commerce 8 - samples 83RJG6,7,b,9,10; samples 

83RJG11,12,13,14,15 were taken outside of the boundaries of the CI) 
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Unnlnerallied aedlu-prslnsd dlorlto. 
'5111 Mounteln 5111'. k a t l y  p r a y ,  urnin- 
srallied dlOTltE. but ConLains p'dpP2atltlC, 
C + E r t l - r l C h  and h-felOepaT-TlCh P d l i h E S  

and lata dyksleta. The baee s t e p 0  near 
thE PuTCEll Laua-Sheppard contact, End 

contalns many l s q e  b l o c k s  of  5heppard 
scdlsent. The southern contact  ultn the 

Purcell Lava Is well sxp36ed with the lava 
lmprsgnated 4 t h  15-201 aulphlde (Py)Po>Cp). 
Fed by dyke (a). 
Unmlnersllzsd alorlts. €ad by dyks (a ) .  

Unlfnrm dlorlts alll. Unmlnerallzed ln 
lts eaetern outcrop. but on Gossan k u n t n l n  
contain6 up t o  5% Py,Po. Surrounalnp sad- 
lnenta lmprepnatsd ulth Py. 
Slmllar to ( 4 ) .  

Dlorlte. I h a  all1 and svrroundlng aedlmenta 
nrm ue l l  rlnerallzed. On Gosssn h u n t e l n  
the sulpnldss concentrats  up to 5% In the 

margins o f  the ~ 1 1 1 ,  and d i o p  to ya( In 
the c s n t r e 1  portiane. Py>?o.  

UEIy frlUQulW dlOTltE. 5 - 1 o I  P y > h  
l h r o u g h o u t  I t s  outcrop. Intruasa t h o  mld- 
ale t o  1 ~ p p 6 r  S l y e h  contact End has sparse 
blocks o f  atromatolltlc dolcalte Caught up 
in l t R  bR98.  The shales CtDOvB Urn Well 
nlnerallzad ulth Pyrlia. NO LulPhld68 
were ODSBruCd belGw. 
Dlorlte. Very small patches of  up to 1% 
edlprilde In EOUthErn Outcrop. 
Slmller to ( 8 ) .  

Slmiler t O  ( 8 ) .  MlnorallZed With 1% pyrite 
on Andradite Mountain. Surroundlng rocka 

not mlnursllzcd. ( loa )  and ( l o b )  appear 

to be hsrren contlnuatlons o r  ( 1 0 ) .  

K o h t l ~  prey aloxlts But d t h  varyinp 
t a r t u r f  and graln E ~ I R .  Wavily shearid 
ln placsa ulth t h e  ahEsT plsnes hoavlly 
EpldOtlZCd. Beneath N o r t h  RldDe the 6111 

l a  poly~hsss mlxturs o r  d l o r l t s  and 
8yEnitE a t  leest 300' thlck. I t  1s f u l l  

O f  eplbollzed shears hers  end ha8 many 
dfk.EB arid w l n e  extending updard rrom it. 
All the rocks abovn i t  are bleachRd but 
they are unafrscled 5' beiou It.  Ihmln- 
ErallZed. 

. 

Well-mlnerallisd dlorlt. ell:. Fed by and 
C u t  by veTLlCE1. mlnErallZEd dykes. 
'PuTCEll 5111'. Cnmlnerallzud dlorite 0111. 
Apzeara t o  Dlfu~cOtE 15 Sh=:perd ~ 1 r s U t o n E ~ .  
Dlaba6e. 103' Belou (11). Sodlmmts blea- 
Chad f o r  20' on each alde. Sedlmenta nnd 
alll unnlnemllisd. 
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2-5 
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2-5 
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2-5 
2-5 
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5 

lhzlnerallled dlorltm reeder dyke t o  ellla 
(2) and ( 3 ) .  
Plnklsh, trachytic, ByEnltE dyke. 
Lkunlnerallzsd. 
Quarti-feldspar dyke ulth b l e b  o f  golden 
alca and eparse pyrite. 

Dlorlte u l t h  1% pyrlte. 
Dlorlte w l t h  1-3% PyTlLE and pyrrhotlto. 

Sllrllar to (f). 

SlrPllET (0 (C). 

MOEt Of it9 O u t C r O P  10 1nECcoselblB. 

SlmllEr LO (f). 

Unmlnerellzed dlorlts. 
(k), (m), (n), (P), (q), ( r ) ,  (E), (t), 
form a complex network of  vsrtlcal aykee 
or  wall mlnersllzed dlorlts. Mlnsrallzstlon 
f r o m  S 3 X .  Pyrlte end pyrrhotlte varles 
laterally and le penerally lower in the 
central portlono. 
5ee (k). 
SaE (k). 
Sea (k). 
Sea (k). 
Seu (k). 
See (k). 
See Or). 
Quart:-releepar 2yi.s L l t h   blah^ or pelden 
nlca and eparsp pyrlte. 
Barrsn flne-gralnsd dlorlte. 
Dlscontlnuoue ocmltrechytic syenfts. 
Unmlnerallaed. 

In addltlon i h s  auction from Gossan Hnuntnln to North Aldgs, ebove 
the 100' 1111, l b  laced b y  a complex natwork of  thln, unmlrberellzad 
dykso, allla and volne ln the dO~omltEE and sandstones. 

TAaLE 2 :  SILLS AND DYKES OL!TCRbPPINS CX CUMFIERCE CLP,IM ELOCKS 

( a f t e r  BADHAM, 1972). 
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DESCRIPTION 

lhlnly bsdded (<12*) aandatonea carry bornits, aalachlta, end hsmntlte, both replaclng green ahale clseta In tha sandstone unlte 
and as dlassmlnatsd blsba ln ths sandstones. 
the aanbstona bedo. but 1s not continuous alonp the bad. occurrlng only over S O ~ E  rlvs yards  along ntrika. 

Sleilar t o  ( A ) .  

5% bornlts ulth mlnor hsmatlta la found repleclng green shala clasts In a 2. sanaetone bed about 150 stratigraphkc f e e t  EbOve the 
bass of the Grlnnell. 
end small patches (not  exceedlng 2%) of  chelcooyrlts. bornlta. couelllte. chalcoclte, tntransbrite ( ? ) ,  and pyrite are present  in 
nlne of  theee bede. About 15UG etretlgrephlc f s e t  up lnto the  Grlnnell, f i v s  bede ('12-18.) contaln UP t o  5% chalcopyrlte, pyrlts. 
and bornits on the edges of  green ehale clesta enc se dlsserninatud blebs. In all mlnoralizsd sano3tones the sulphldes are present 
I n  the ' d i r t i e r '  (1.c. Qrearer s i l t  contsnt )  sano5tone beds, end Yhere these Decorno 'clesnrr' laterelly the proportion of sulphide 
decreeses. 

nalechlte and sparse chalcopyrlte occur G an 11. sandstone 60' from the t o p  of t h e  Grlnnell. 
a1nor.malechltE end Chalcopyrits are present In the top 400' of the fo1ma:lon. Approxlmtely 1.00-500' from tne top s 22' thick 
eerlea of 8anOalDna beds contains valarhlte, bornite, ch&lcopyrlte, CnalLOclte. and p y r l t e .  The tlllCkeBt bed ( 3 - 5 ' )  cuntslns 

lha bornlts 1s clearly n o t  a primary mlnersl. Copper mlnerallzatlm 1 s  conflnad t o  

400 stretigrepnlc feet anowe the base thln sandstones (2-20') occur approxlsdtaly e v e r y  5 '  in r e d  shales, 

Sdlphldes a78 confined t o  t h e  sandstones and do not pcrsiat laterelly f o r  more than 3120'. 

Two Otnrr n#lnnr be05 K6.j wlth 

2-31 copper eUlphid29 concentrated In shale clasts and shaley lenses. Gelou IhfQ bad 5 thln sEnd5tone beas contaln bleba of 
chalcopyrlte end bornlts in lenses and pods. 

A smell lens of copper mlnerale (mslnly chalcopyrlte) occurs Over 3'  in tu0 adjolnlng 6' thlck beds. 

In tha mlddlo Grlnnell two sandstone h e m  carry  chalcopyrlts end malachite. 
lhs second is approximataly thlck and IS erp05ed f o r  150-200' on a dlF-olope. Small vertical quartz-filled joints. pai-allel 
t o  F1, cut the rock end both these end the beading planes E r e  covrred i n  ChalcOpyrIts and malachlto. 
pyrite end chalcoclte ( 7 )  occur In the bed. 
nlnarslizea o v e r  Its whola outcrop here. in ths  core of an F1 eyncllne. 

The fourth sandstona (12') from the top of the ridge eontalns graen and red ehals clsets and has blebs end smears of chelcoclte 
a t  between 3 snd 5% prssent o v e r  Its whole outcrop. 

The flrst is  6. thlck and (1% Cp l e  present  ouer 3' .  

Dlsscmlnated bleb8 o f  Chalco- 
lha jolntlng has stepped the bed glvlng an lllublon of  Q r f l t e r  thlckncss. lhe bed la 

Ths ttilrtemth DanJbtOne from the t o p  1s 6' thlck Rnd cnntslns 1% chn:cr,clto 
DVdr 3 ' .  

Quartz-slaerlte veins up t o  3'  in uidth, carrylng concentretione of  tetrahadrlts, chelcopyrlte, p y r i t e .  malachlte. and azurite. 
occur ln alnor fsults In ths  corea of two tlpht entlcllnes. Small amounts o f  palsna have ala0 been noted. Ihe Grlnnell r o r k s  ora 
blsschsa f o r  u p - t o  150' from ths veins. eandetone beds ulthln tne blesched zone commonly contaln copper, iron. and leed eul;~hldee 
but' the mlnerallzatlm~ dOBs not perelat letsrally beyond the altsred zone. 
basilng bandslone-orgillits unlte occur and perelst rur up to 50' f r o m  the vein. These contsln d16Gemlnated blens of clc*lcoclte  
and chalcopyrlte up t o  3% In concentratlon. SO' t o  the north, in t h e  ruety zorm, 18 bede or nets of bcds ( 3 ' - 5 ' )  contaln ChDlCo- 
pyrite, mrni to  and melaLhlte. The louer nlne have betw~en yb en0 5% of chalcoclte blsbe, a black eoft mineral smeared around 
quartz pralns (tetratiedrlte 7 ) .  end Como chalcopyrlts epecke. In the upper nlrlo bod0 tho propnrtiun o f  Chalcopyrltr lncreaBcs 
aherply C: tho sxponse o r  the uther cinoralo, ksaptnp s concantratlon or I-5% sdlphldo~. nalechltu and azurite are  well developed. 
These mlnerallzod beds do not p r i s i a t  laterelly. but fade out by t t m  end of  the bleached zona. 

The top LOO' of Grlnnsll contelns ttces sandetonas (2-3') wlth mlnor pyrlts, nalechlts. chalcopyrlto (up t o  Y&). 

15M'  ncuthof ( e ) .  
on8 6. wlth chalcocits, bornits. mdlachlte; one e '  rlth sparee chalcopyrlts. Nlnatcen copper-Dearlng sandstones are present In 
the Interval 500-600' f r o m  tte top af the Grlnnell, totalling -3a' (2'4' e0ch bed).  These beds carry pyrite. chalcupyri te ,  

On the south slde c f  the southmost veln threfl copper- 

Four copper-bearlng sandatones occur In the t o p  500' of  Grlnnel?: tuE 2-4. blth chalcopyrlte, mischite; 

ChalcoCltR, covelllte, bornits, nalachlts. 

One buff vsatherlng bed OutcroPS ulth an 8-12" Ssncstona bed ln tho Center carrylng abundant bornlte, cha1cCC:te. cavs::lte, sale- 
chlte. 

Tm 20' thlck dGrk flne-gralned dlsnase 61116 occur at the top o f  tho Grlnnell on0 215' below Ins top. 

The bed hns bcwn tracsd (ulth nlnarallzatlon) f o r  200' M r t h  End Intermittently f o r  2000' south. 

lhere le a sudden Chalgo 

In Leddlng a t t ~ t u d o  EelOu tho l o i e r  Gill. SevCral very  thlrr EUltd5tOnCS pre5Mnt I n  ttlfl 5 l y S h  above ths top 6111 carry pyrlts 
and raiechlte. Oris G' so i~os?onr  kltn mlnor ,n4lsclilte la p r e s e n t  siJp~oxlmately 100' belou the top o f  the Grlnncll. Small amounta 

O r  dlssemlnated chalcopyrlte occur in 6snOstOFle beds 100-2OU' below tho top,  lncludlng a 12' bed carrying bornlto, chalcopyrlte, 
pyrlts, and malachlte. 

TABLE 3 :  COPPER SHGWINGS WITHI lV GRIPJIUELL F O R M A T I O N  

ON COMMERCE C L A I N  BLOCiiS 

( a f t e r  ERD!-IAM, 1972, GORLE, 1967). 



actual claims in order to check the economic significance of 

copper mineralization associated with sedimentary units in the 

claim area. 

II 

Thin sections were prepared of nll samples except 83RJG13, a 

quartz-carbonate vein. For sample 83RJG8 two thin sections were 

prepared, one of the unweathered intrusive and a second of a 

heavily weathered sample of the intrusive. Polished sections 

were prepared for all samples except 63RJG1,3,4. For samples 

83RJG7,8 two polished sections were prepared. 

Portions of samples 83RJG1,2,3,4,5,6,8 were crushed and 

pressed into X-ray flueorescent pellets. The samples were 

analyzed for weight percent Si02, 81203, CaO, KzO, Nn20, FeO, 

MgO, Ti02, P2O5, and S. Standards used were United States 

Geological Survey Standards G2, GSP1, AGVl, BCR1, W 1 ,  PCC1, and 

d j  DTSl. 

TECHNICAL DATA AND INTERPRETATION 

Lj 

Samples were collected with the purpose of identifying 

t h e  rock types present as hosts for the gold and copper 

mineralization, identifying the types of sulfide mineralization 

present, determining the relationship between sulfide 

mineralization in the intrusives and the sedimentary rocks, and 

determining the mode of occurrence of the gold mineralization. 

General field and laboratory descriptions are provided in Table 

4. 

The intrusives rocks sampled were identified in thin 
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section as varying in composition from diorite to monzodiorite to 

monzonite, with one sample of granite, 83RJG2, (Table 4). In the 

diorite/monzodiorite/monzonite suite the dominant minerals were 

plagioclase (An24-471, hornblende and orthoclase. Other minerals 

identified include quartz, hypersthene, augite, aegirine-augite, 

sphene, apatite, and biotite. Many of these samples had abundant 

fine grained sericite and one (83RJG15) showed evidence of 

extensive recrystallization. The single granite sample 

identified, 83RJG2, occurs in an east-west fracture zone cutting 

a diorite/monzodiorite sill. Several of the sumples showed the 

presence of abundant secondary carbonate. 

Samples of the sediments in contact with the intrusives 

were identified as hornfels and contained fine-grained quartz, 

carbonate, biotite, and hornblende, with abundant phenocrysts of 

plagioclase near the immediate igneous-sedimentary contact. The 

two samples of copper-bearing sedimentary rocks from the Grinnell 

Formation in the western part of the area (83RJG11,123 were 

identified as quartzites. The quartz grains were well rounded 

and well sorted, heavily overgrown with secondary quartz. Grain 

size averaged approximately 0.5 mm. Minor chert fragments and 

plagioclase were observed. No carbonate was present. Abundant 

interstitial sulfide was present. The copper-bearing sedimentary 

rock sample from the eastern part of the area (83RJG153 was 

identified as a siliceous dolomite, with fine grained quartz 

(approximately 0.05 mm) and sulfide (approximately 0.001 mm). 

Minor pyrite (up to 5 k) was present in all polished 

sections of intrusive rocks examined. In many samples alteration 

rims of goethite were observed on the pyrite grains. These rims 
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were extensively developed in sample 83RJG8b. Very minor 

quantities of pyrrhotite and chalcopyrite were also observed in 

several of the samples. Major quantities of pyrrhotite 

(approximately 6 % )  were only observed in the recrystallized 

specimen (83RJG15). Native gold was not observed in any 

specimens. 

cL.i 

Both of the quartzite specimens from the western part of 

the claim area had essentially the same mineralogy. The primary 

minerals were bornite and djurleite, with minor chalcopyrite and 

anthraxolite. The djurleite had been extensively replaced by 

anilite, spionkopite, yarrowite, and malachite. Approximately 

5 9r sulfide was present in each specimen. 'The sample of quartz- 

carbonate vein (83RJG131 had a different mineralogy, containing 

badly shattered pyrite together with chnlcopyrite and tennantite. 

13 Secondary minerals included malachite and azurite. The siliceous 

dolomite from the eastern part of the claim area had 

approximately 2 Ox very fine-grained disseminated bornite and 

djurleite. The djurleite was partially replace by anilite. 

Seven samples ofrintrusive igneous rock were analyzed 

using X-ray fluorescent spectrometry. The results are summarized 

in Table 5. Ferric/ferrous ratios were not determined; iron 

present in pyrite was determined from the sulfur analyses and the 

remainder assigned to Fez03 and FeO in the proportion 0.15 to 1. 

Several samples have obviously low totals; these are m o s t  likely 

due to observed carbonate (GO2 was not determined) and t o  hydrous 

phases (H20 was not determined). The n a m e s  assigned to these 

samples based upon chemistry are listed in Table 4. 

L;' 

i 



i 

d j  

17 
TABLE 4. SAMPLE D E S C R I P T I O N S ,  COMMERCE CLAIMS, 1983. 

sample # 

83RJG1 
83RJG2 

83RJG3 
83RJG4 
83RJG5 
83RJG6 

83RJG7a 
b 

83RJG8a 
b 

83RJG9 
83RJG10 
83RJGll 
83RJG12 
83RJG13 
83RJGl4 

83RJG15 

field name thin section name 

diorite porphyritic monzodiorite 
granite granite 

diorite porphyritic monzonite 
diorite porphyritic monzodiorite 
diorite porphyritic monzodiorite 
diorite porphyritic aegirine- 

diorite monzodiorite 
hornfels hornfels 
diorite porphyritic monzonite 
(heavily weathered sample) 
hornfels quartz-biotite hornfels 
hornfels quartz-biotite hornfels 
quartzite quartzite 
quartzite quartzite 
quartz-carbonate vein 
silty siliceous dolomite 
dolomite 
diorite monzonite 

augite monzodiorite 

chemical name 

monzodiorite 
alkali 
granite 
monzonite 
monzodiorite 
monzodiorite 
monzodiorite 

Samples 83RJG1,3,5 are taken from a single diorite sill; sample 
83RJG2 is from a granite occupying a shear zone in this sill. 
Sample 83RJG7 consists of a sample of a 4" diarite dike and the 
altered sedimentary rock cut by this dike. 
Sample 83RJG8 is from the location of a 1972 high-grade gold 
assay (Sill 7, Goble 1973); samples 8 3 R J G 9 , 1 0  are from the 
altered sedimentary rocks approximately 20 vertical feet above 
83RJG8. 
Samples 83RJG11,lZ are from the lower Grinnell Formation. 
Sample 83RJG13 is from a quartz-carbonate vein cutting the lower 
Siyeh Formation. 
Sample 83RJG14 is from the lower Phillips Formation. 
Sample 83RJG15 is float from the Commerce Creek valley. 
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TABLE 5. CHEMICAL (X-RAY FLUORESCENT) ANALYSES 

OF THE COMMERCE MOUNTAIN IGNEOUS ROCKS 

83RJG1 83RJG2 83RJG3 83RJG4 83RJG5 83RJG6 d3RJG8 

54.03 68.61 62.63 59.23 62.21 49.70 59.21 

14.60 13.53 17.76 17.32 16.36 11.72 17.09 

5.38 1.89 3.61 6.82 5.21 16.37 4.71 

3.25 8.94 5.37 4.20 3.85 1.87 4.41 

4.36 0.34 5.61 5.43 4.56 3.63 5.27 

0.93 0.03 0.57 1 .OO 0.76 0.46 0.33 

5.00 0.15 3.07 5.40 4.08 2.43 1.81 

0.06 5.24 0.17 0.06 0.19 5.91 4.32 

M 9 0  2.22 1.65 0.99 2.40 1.17 4.62 1.15 

Ti02 0.57 0.33 0.46 0.66 0.48 0.91 0.48 

p205 0.32 0.18 0.18 0.27 0.17 1.11 0.22 

TOTAL 90.72 100.89 100.42 102.79 99.04 98.73 99.00 

p1ag.e 71.2% 6.3% 63.4% 69.5% 64.8% 78.7% 67.7% 

qtz.== 5.1% 35.7% 1.5% 0.0% 18.8% 5.7% 3.2% 

An*** 22 19 14 19 8 25 18 

The ratio Fe203/FeO was standardized to 0.15 in molecular 
proportions. 
Greater than 1 % carbonate was noted in thin sections of 83RJG2, 
83RJG5 and 83RJG6. 
* plagioclase calculated as a percent of total feldspar using 
norma. 
**  quartz calculated as a percent of quartz plus feldspar using 
norma. 
*** anorthite calculated as a percent of plagioclase using norms. 
Calculations involving samples with greater than 1% carbonate 
will be somewhat inaccurate because of the percent CaO in the 
carbonate: this waa partially allowed for by eatimating the 
amount of carbonate present. 
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Interpretation and Conclusio- 

With the exception of the granite intrusive into the 

fracture zone within one of the monzodiorite sills it appears 

that all of the sills examined are from a single generation of 

cI1 

nlkali magma of the approximate composition of monzodiorite. 

Within the sills there is some variation in chemistry but, with 

the exception of 83RJG6, they are remarkably similar in 

composition. The variation in CaO and MgO shown by 83RJG6 is 

probably due to the observed high carbonate content in this 

specimen. Sample 83RJG2, the granite, would seem to represent a 

later stuge, more K20 rich phase of igneous activity, during 

which magma was emplaced in fractures cutting the earlier sills 

and dikes. Other intrusives of apparently similar composition 

have been observed cutting the west face of Gossan PIcmntain and 

should be sampled for comparison. 

Host of the intrusives show the presence of abundant pyrite. 
i j  

Samples taken at the contact between intrusives and sedimentary 

rocks show that the sulfide is frequently concentrated in 

sedimentary zenoliths, particularly amphiboliitized sedimentary 

xenoliths, and suggest that the sulfides were intruduced from the 

sedimentary units. Float samples such as 83RJG15 hnve clearly been 

nltered, suggesting that the intrusives are multiple stage and 

thnt the presence of pyrrhotite rather than pyrite us the 

dominant sulfide is a result of metamorphism of primary pyrite. 

There is no textural evidence present in the sulfides within 

the quartzites of the Grinnell Formation to indicate that they 

are primary. However, the widespread nature of the 

mineralization (Goble 1973) would seem to indicate that it is c3 



cd 

20 

unrelated to the intrusives. The presence of tennantite in the 

vein sample from the Siyeh Formation would tend to confirm that 

the vein is the result of movement of quartz and carbonate from 

the surrounding formations. Goble (1980> noted that tennantite 

in the Grinnsll Formation in this area was associated with copper 

mineralization within sedimentary rather than igneous units. The 

copper mineralization within the siliceous dolomites of the 

Phillips Formation would appear to be primary. It is very fine 

grained and disseminated throughout the dolomite, although there 

is some evidence of partial remobilization along fractures. 

Native gold was not noted in samples taken from either the 

igneous or sedimentary rocks. Study of the mode of occurrence of 

the gold will have to wait until further trace element X-ray 

fluorescent and electron microprobe studies have been conducted. 
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ITEHIZED COST STATEHENT 

Wages and Salaries 
July 20 to 24, 1983 
R.J. Goble 5 daya 0 5250.00/day S1250.00 
F.M. Goble 5 days lit 4200.00/day 1000.00 
D.F. Goble 5 days @ $200.W/day 1000.00 
S.B. Goble 5 days 0 SlSO.OO/day 750.00 
L.E. Goble 5 days B 8150.00/day 750.00 
H. Goble 5 daya IZI 4150.00/day 750.00 

subtotal 15500.00 

Auqust 16 to 17, 1983 
R.J. Goble 2 days @ S250.00/day S 500.00 
F.M. Goble 
S . B .  Goble 

2 days @ S200.00/day 400.00 
2 days lit S150.00/day 300.00 

subtotal s1200.00 

Travel and F o ~ d -  
300 miles @ E;O.SO/rnile E; 150.00 
31 man-days food 8 SlO.OO/day 310.00 

subtotal S 460.00 

Sample Preparation 
15 thin sections @ 815.00/section 5 225.00 
15 polished sections 0 S25.00/section 275.00 
7 X-ray fluorescent pelleta la 45.00/pellet 35.00 

subtotal S: 535.00 

Laboratory Studies and Rermrt Preparation 
R.J. Goble, 15 daya lit 4250.00/day 62750.00 

subtotal 82750.00 

TOTAL COST €310445 .OO 
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STATEMENT OF QUALIFICATIONS 

cj 
I, RONALD J. GOBLE, of the City of Lincoln, in the State of 

Nebraska, hereby declare: 

(1) That I am a registered Professional Geologist in the 

Province of Alberta. 

(2) That I am a graduate of the University of Alberta, with 

the degrees of Bachelor of Science 1968 and Raster of Science 

1971. 

(3) That I am a graduate of Queen’s University, with the 

degree of Doctor of Philosophy 1977. 

(4) That I hold the position of Assistant Professor of 

Geology at the University of Nebraska-Lincoln. 

(5) That I did conduct the Mineralogical/Petrological/Geo- 

chemical study outlined in this report. 

C6) That the Itemized Cost Statement accompanying this 

\ 

u 
report is true statement of the costs incurred during the study 

and the preparation of this report. 

(7) That this report is a summary of the work carried out 

on the Commerce Claims. 

Submitted by, 

Ronald Goble, Ph.D., Prof. Geol. 

July 15, 1984 
1220 N 44 St. 
Lincoln, Nebraska 68503 






