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EvALUATIOh~ REPORT 
MISTANG - JACKPIE CLAIM GROUP 
tmA)iREh'Ic?Pm,m?(WP 
FOR M l W S  LTD. 

The Mustang - Jaclrpine Claim Group is located 14 km southeast of Cassiar, B.C. 
Highway 83 passes just west of the property. An all weather gravel road, the old 
Cusac mine road, leads through the northern part of the claims. 

The property is bisected by Camp Creek, which forms a steep V-shaped valley, cut into 
thick glacial till. 

The property is held by Duke Minerals Ltd and Gulf Titanium Ltd. t o  !irn each. I 

With the  discovery of auriferous quartz-carbonate veins a t  Erickson and Cusac during 
1980, and the completion of a reconaissance silt sampling program by the Department 
of Mines, the Must ang-Jackpine claims were located. 

Initial exploration consisted of prospecting and regional soil sampling which outlined 
several spot gold anomalies. Detailed gridding followed by trenching was initiated in 
1987. 

In 1988 percussion drilling, additional trenching and fill in soil sampling followed by 
geological mapping and diamond drilling was completed. 

The property is underlain by the Silvester Group Allochthon, consisting of volcano- 
sedimentary assemblages dwided into two distinct thrust sheets. each with i t s  awn 
charact erist ic rock assemblage. 

The Upper Thrust sheet <Pennsylvanian t o  Permian) consists of pillow basalts and 
argilli t es, sil tstones and minor limest one. 

The Lower Thrust sheet (Mississippian and Permian) consists of an interbeded sequence 
of andesite and argillite with splay thrusts containing serpentine bodies considered t o  
be oceanic t main .  

The age relationship between the two main thrust sheets has not been clarified. The 
two s t a g a  of recumbant folding <Fi a F2) in the NE part, and only F2 in the main 
part of the  map area may be related t o  two independent events of thrusting. F3 
folding is much younger and related t o  the Cassiar Batholitic intrusive revent. 

The Upper and Lower Thrust  shee ts  were changed t o  greenschist by low t o  
intermediate temperature metasomatism, but underlaying Earn Group clastics 
intersected in drill holes, show no metasomatism. This suggests tha t  the Sylvester 
pens tones  were metamorphosed a t  their place of origin prior t o  thrusting. 

Several stages of quartz-carbonate veins occur within the district, but only the 
oldest, easterly trending veins are auriferous. 



)The hydrothermal system forming the gold-quartzcarbonate veins and changing 
serpentine t o  listwanite along the  Upper Thrust plane and in the  Lower Thrust 
assemblage, is considered pre Lower Thrust Fault. This is supported by the absence of 
quartz-carbonate alteration along the Lower Thrust plane, and t h e  absence of 
metamorphism from limey clastic rocks of the underlaying Earn Group. 

Gold mineralization associated with the quartz-carbonat e veins in the Sylvester 
Allochthon is older than  t h e  Cassiar intrusion. Studies have shown t h a t  t h e  
mineralogy of the alteration haloes can be used in prospecting for gold 

A t  the Taurus Mine the  Upper Thrust shows re-activation, i t  cuts all quartz veins. A 
younger auriferous-pyritic shear zone parallel t o  the Upper Thrust, cuts east-west 
t rending aur i f e rous  quartz-carbonates  suggesting a second phase of gold 
mineralization from a different source. 

The alteration zone on the Mustang property is associated with northerly trending 
faults ie. the Danny Fault. I t  consists of a greenschist facies mineral assemblage, 
enriched in gold, arsenic, and minor quartz-carbonate-tremolite veinlets. These faults 
acted as conduits for hydrothermal solutions. The depositional environmemt was not 
optimum for gold deposition. 

The northerly faults are  considered the youngest event of faulting in the district. 
On the Mustang claims they are offset by NE and hlW trending faults. 

Diamond drilling suggests tha t  the Danny Fault is cut by the Lower Thrust and does 
not penetrate into the underlaying Earn Group clast ics. 

Wmk completed on the Mustang claim group was not successful in locating economic 
auriferous quartz carbonate veins. Regional and local geological data suggests tha t  
rock units on t h e  Mustang claims are  a t  the  base of t h e  Lower Thrust sheet, 
theref are not favowable for Cassiar type gold deposits. 

The Earn Group clastis are known t o  host exhalative, stratiform massive sulphide 
deposits and barite deposits. 

Besshi type sulphide deposits are known t o  occur within the Lower Thrust sheet, 
hosted by an interbedded argillite-andesite sequence. 

The geochemical survey outlined two gold anomalies. One coincides with the trace of 
the Danny Fault, the  other coincides with the southern extention of the Danny Fault 
which has been &if ted west. 

Three electromagnetic anomalies were outlined. The first  lies along the down dip 
projection of the  the  Danny Fault, the second over areas underlain by the  Earn 
Group, and the third is interpreted as a false anomaly. 

Trenching traced the a1 teration zone associated with t h e  Danny Faui t . Between 
) trench 5 and trench 7 the fault is displaced t o  the east along a NE Fault. North of 

trench 8 the fault appears t o  have been displaced t o  the  west along a NW fault. 



Diamond drilling intersected the Danny Fault alteration in DDH 88-2. The other drill 
holes penetrated through the Lower Thrust Sheet, the thrust fault, and stopped in 
the Earn Croup clastics. A study of thin sections and polished sections from diamond 
drill core shows tha t  Earn Croup dastics host syngenetic pyrite and remobilized 
chalcopyrite and sphalerite associated with hairline fractures and as blebs. Rock 
geochemistry shows tha t  anomalous Cu and Zn are present. 

1. The Silvester Allochthon consists of a t  least 2 individual thrust sheets thrusted 
over the Earn Group clastics. 

2. Three ages of quartz veins have been identified within Sylvester rock units, but 
only the  oldest, easterly trending veins carry gold. 

3. Gold mineralization is localized within quartz-carbonate vein zones. A t  Erickson 
and Cusac Mine these veins terminate against a carbonate-Iistwanite zone localized 
along the Upper Thrust plane forming the andesi te-argilli t e contact. The listwani t e  
was derived from serpentinized peridotite lenses, dykes or sills. The age of the gold is 
pre Cassiar Intrusion (137 ma). 

4. A t  the Taurus Mine a second phase of gold mineralization is localized along young 
reverse faults. No quartz-carbonate alteration is associated with gold. The fault 
cuts all quartz veins. Late movement is indicated along the  Upper Thrust Plane. 

I 

S. A t  the Mustang claims gold anomalies are associated with northerly trending 1 
1 faults showing quartrcarbonatetremolite alteration Rock geochemistry encountered , values up t o  0.85 oz/ton Au across I m. I 
I 

i 

6. Trenching traced the mineralization along strike. but diamond drilling showed 
t h a t  the alteration-fault zone stops against the lower thrust and does not cut the I 

Earn Group sediments. E 

7. The Mustang property is underlain by rocks representing the lower stratigraphic I 

section of the h e r  Thrust sheet. 
I 

8. Thin sections and polished sections cu t  from drill core show evidence of 
epigenetic and remobilized pyrite, chalcopyrite and sphaleri te. 

9. Certain horizons within t h e  Earn Group a re  known for  stratiform massive 
sulphide deposits of the exhalative type. 

18. The argillites and andesites near the Lower Thrust may host Besshi type massive 
sulphide deposits CLang Creek a others). 

11. Atan Group Carbonates are known for manto type base metal deposits. A zinc 
geochem anomaly and sphaleri t e  mineralization as replacement and fracture filling 
was found within the carbonates. The showing has not been explored and warrants 
more detailed investigation. 



'- Based on t h e  resul ts  of t h e  exploration program completed t h e  following is 
recommended: 

n 
; 1. Locate outcrop area or approximate trace of Upper Thrust and trace westerly 

into the Mustang Property. 
@B 
CL1 2. Prospect eas te rn  p a r t  of Mustang property and establish t h e  r e l a t ive  

stratigraphic position of the Upper Thrust. 
F1 

, J 
3. Check all quartz-carbonate zones found for gold or gold indicators as outlined by 
alteration studies. 

"14 

4 i 
4. Locate contact of Sylvester Lower Thrust Sheet with Earn Group Clastics and 
investigate lower Sylvester for possible massive sulphide potential. 

' 9 
5. Check area underlain by Earn Group clastic and establish, if possible, the  "" stratigraphic position. Test for barite and base metal concentrations. 

f=% 
6. Additional deep drilling in the vicinity of the carbonat e-quartz-a1 t eration zone 

L' t o  clarify i t s  geological setting. 

7. Prospecting for auriferous pyrite zones related t o  young reverse faults. 

F - 
March 25, 1989 

r-3 
Richmond, B.C. 

Fred Holcap$r P. Eng. 
Consulting Geoiogist , 





A t  the request of Dave of Duke Minerals Ltd, the writer visited the 
Mustang and Jackpine mineral cEims'from July 25 t o  August 3, and September 11 t o  
13, 1988. The purpose of the field trips was t o  conduct geological mapping, t o  clarify 
the geological setting of the area investigated by geochemical sampling, t o  select 
areas for backhoe trenching, and relog diamond drill core. 

This report is based on the results of exploration completed on the Jackpine property 
and data published on the general area. 

2 - MI GEOGRMik (Figure 1) 

2-10 LOCATI(lN Alw ACCESS: 

The property is located about 14 km southeast of Cassiar, a mining community in 
northwestern British Columbia. Access t o  the property is via commercial airliner from 
Vancouver t o  Watson Lake, Yukon Territory, and from there via the Alaska Highway 
t o  i t s  junction with the Stewart-Cassiar Highway, and then t o  Cassiar, B.C., a total 
distance of 142 km. 

The property lies south of Vines Lake, covering t h e  north toe  of Needlepoint 
Mountain, 14 km south from the Cassiar turn off along the  Stewart-Cassiar Road. 
Road access from Vancouver is via the Stewart - Cassiar Road which passes Vines Lake. 

The Mustang claims lie within the physiographic province of the Cassiar Mountains, a 
northwesterly trending rugged mountain range with a maximum relief of 1,358 m. 

The area was covered by northeasterly t o  easterly moving ice sheets leaving only the 
highest peaks ice free. Glacial cirques and steep needle-like spires are evidence of 
extensive glacial erosion. Large erratics, resting on bed rock, were observed above the 
6,000 f t  elevation contour. 

The deranged drainage pattern in the district is typical of glacial terrain. The main 
rivers and streams meander through wide, swampy, U-shaped valleys with steep walls. 
Oxbow lakes, choked river channels and alpine lakes, meltwater channels, terraces and 
kettle lakes are numerous. Glacial till forms a thick mantle covering the lower slopes 
of the mountains and all of the low lying areas. 

The Jackpine property is bisected by Camp Creek cutting a steep V-shaped valley. 
From about 6+0OS t o  11+13OS, %@BE the east side of the  valley is formed by the foot 
wall of a N5E trending fault. South of 11+OOS the  steep east side is terminated by a 
north slope, fault trace(?). 



Kl LOMETRES 
CLAIM MAP 



Above the steep slope the ridge is gently rolling with numerous small creeks cutting 
through thick moss growing on glacial outwash boulders. The south end of the  
property is a high ridge. 

To the west of the creek the slopes are steep dropping into the western branch of 
Camp Creek. Glacial till appears to  be thick in this area. 

3 - MI PROPERTY.. (Figure 2) 

The property is held by Duke Minerals Ltd and Gulf Titanium Ltd. as t o  50% 
interest. The following claim information was made available t o  the writer by Duke 
Minerals Ltd: 

Clah IIm: Rmrd # [Units): BxDirv Date: 
Jackpine 843 (6) June 15,1990 
Mustang 844 (6) June 15,1990 
Tang #I 8 64 (7) July 17,1990 
Tang 42 865 (7) July 17,1990 
Vine 1, Vine 2,  Pointer no informat ion made available. 

No mineral prospects or exploration records prior t o  1980 could be found in the  
literature for the area of the Mustang claim group. Discussions of known mineral 
showings with the  local prospectors <Pat Cook, Johnny Bartle, Joe Reed, Glen Hope, 
Bob Williams) during the writers stay in the Cassiar area from 1969 t o  1965 referred 
repeatedly t o  reparted quartz veins within the headwaters of Pooley Creek. This 
suggests prospecting extended across the lower slopes of Needlepoint Mwntain and 
within the Mustang Claim Group during the Cassiar gold rush a t  the turn of the 
century and during the 1930's. 

In the 1980 B.C. Minister of Mines report a zinc-geochem anomaly along lower Camp 
Creek was mentioned. Follow up prospecting by Guil Brett in 1982 - 83 located a 
possible s t r a t  abound zinc deposit within Sandpile Group dolomites. 

Silt sampling in 1982 by Gulf Titanium located three gold silt  anomalies within the 
main branch of Camp Creek. Esso Minerals complemented the  work by geochemical 
sampling the headwall of the Camp Creek drainage basin. 

Following the above work four N - S lines were flagged, chained and sampled at 25 m 
intervals line 7+80E, 9+00E, 11+00E and 1380E. The samples were analysed for Au, Ag, 
As, Zn, Pb. The results outlined several areas anomalous in Au a As, and spot 
anomalies in the Ag, Zn and Pb. During 1987 a detailed grid consisting of E-W lines 25 
m apart and 25 m stations was established and sampled. Anomalous areas were cat  
trenched. 
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On July 25. 1988. the writer arrived on the property t o  complete geological mapping 
of the detailed grid, t o  select areas for additional trenching and t o  prospect the 
eastern part of the claim group. 

During September 1988 a diamond drill program was initiated under the supervision of 
Mike Densky. The writer relogged the diamond drill core during his September 1% 
visit t o  the property. This report is based on all field data  made available t o  the 
writer and on literature research. 

5 - M) TECTONIC SETTING (Figure 3) 

The Cassiar District <Mustang claim group) lies withil 

I '  500 miles I 

L I 
Figure 3: Sketch map of the Horth herican Cordillera. Nonger e t  al 1972) 

I the northern segment of the 
Canadian Cordillera which are 
made up of 5 distinctive geo- 
logical and physiographic be1 ts 
as follow: 

1. Rocky Mountain Belt. 
2. Ihmineca Crystalline Belt 
3. Intermontane Be1 t 
4. Coast Plutonic Belt. 
5. Insular Belt. 

The Cordillera are considered 
t o  be a mosaic of over 50 
f a u l t  bounded geological 
"Terranes". Many of t h e s e  
"terranes" a re  considered t o  
be allochthonous because their 
paleogeographic position with 
respect t o  the North American 
Craton cannot be established 
CConey e t  a1 1980). 

Paleomagnetic or ien ta t ion .  
stratigraphic and fmsil data, 
and s t r u c t u r a l  information 
suggest t h a t  nor thward  
transport and rotation of the 
"terraries" were t h e  main 
elements in  shaping t h e  
Cordillera. 

The Mustang claims lie within 
the Silvester Allochthon which 
is composed of a t  least 3 dis- 
crete, mildly deformed, faul t  
bounded assemblages overlaying 
autochthonous s t r a t a ,  Earn 
Group, of the North ~merican 
Miogeocline, 



Based on llthology and the strut- 
+ .. ...-.I a,-.+ 4 :..'.. 4 a... e: I*..-'-* m" 
b U l C I 1  J G C l l l l ~  bllC L ) I I V C J L C I  

Allochthon CFigure 4> is postu- 
lated <Monger 1977) t o  consist 
of oceanic assemblages represen- 
ting Paleozoic and early Meso- 
zoic Pacific Ocean floor obducted 
over a broad arc terrane in the 
Jurrasic. 

i: 

Recent work by Gabrielse and 1 
1 others  re-assigned t h e  Lower 14 

Sylvester  assemblages t o  t h e  t: 
I 

Earn Group, a rock unit inten- I 
I sively investigated in the East- i 

Central Yukon for i ts  exhalative 
s t r a t  if orm and distal  massive 
sulphide and barite deposits. 

6-BB  REGIONAL^ i 

The McDame-Cassiar a r e a  was 
mapped by the Geological Survey 
of Canada (L.L. Price 1949; 
Gabrielse 1950 - 1954, 1981; Gordy 
e t  a1 1982) and by the British 
Columbia Ministry of Mines a 
Petroleum Resources Want el eyev 
1979, 1986: Panteleyev a Dialrow Figure 4: LoCatiOII and gcohgical ~e thng  of SglVMbr bllachthoh 
1981> (Gordey 1982; rodified f ro r  Tipper e t  dl 1981). 

The Mustang claim group lies along the eastern limb of the northwesterly trending 
Cassiar Anticlinorium underlaying the Cassiar Mountain Range. Faulting and thrusting 
cut the sedimentary and volcanic units. 

6 - 1B 1.-Ohl OF KWK UNITS: (Table: i) 

hut l ine  Creek Chart2 Mcmcmite CFigure 5) is separated from the  main Cassiar 
Batholitic intrusions by a metamorphosed band of Good Hope Group rocks. Along the 
east and south the monzonite intrudes the Good Hope, Atan, Ketchika, Sandpile, and 
McDame Groups. The contact zone exhibits thermal metasomatism. Numerous dykes of 
grey quartz monzonite and quartz feldspar porphyry form small bodies within the core 
area of porphyritic quartz monzonite. The presence of micrographic texture in both 
rock types suggests a zone of hydrothermal fluid separation. A cogenetic relationship 
is indicated for molybdenum mineralization and quartz monzonite. This relationship is 
supported by an average K/Ar age of 73 Ma for both the intrusion and molybdenum 
mineralization <Pant eleyev 1979, 1980>. 

Cassiar Batholith, dated at 89 t o  109 Ma., consists of fine t o  medium-grained, 
equigranular t o  porphyritic granodiorite and quartz monzonite. Subtle but persistent 
foliation, caused by orientation of biotite ,grains, is present. The main outcrop area 
lies west of the Troutline Creek monzonites. 

0 9 
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- SYLVESTER GROUP IMISSISSIPPIAN TO 7 PERMIAN) 

2 GREENSTONE-CHERT ASSEMBLAGE: MASSIVE BASALT: PILLOWS, SOME 

PALE TO DARK GREEN ANDESITE FLOWS. TUFF, TUFF, AND MINOR ARGILLITE; IN SOUTHEAST. 
IN PART FINE-GRAINED DYKES AND SILLS, ABUNDANT BRECCIA. TUFF. AND SMALL LIME- 
SOME CHERT, INCLUDES PORPHYRITIC FELD- STONE PODS 
SPATHIC ANDESITE FLOWS (AND 7 SILLS) 

3 SILTSTONE. ARGILLITE. GREYWACKE. PEBBLE 
2 a  CHERT, TUFFACEOUS CHERT. INCLUDES SOME 

CONGLOMERATE, QUARTZ ARENITE. CALCAR- 
ARGILLITE; IN NORTHEAST WELL-LAYERED 

EOUS SILTSTONE, LIMESTONE 
CHERT-PHYLLITE; TUFFACEOUS CHERT, RIB- 

BONNED CHERT. AND ARGILLITE . 

1 ARGILLITE, . SILTSTONE. CHERT. QUARTZITE, 
VEIN SYSTEM 

LIMESTONE, PEBBLE CONGLOMERATE. TUFF; 

INCLUDES NUMEROUS DlAaASE AND ANDESITE 

SILLS 



CWXOIG : 
PLEISMCENE to RECEKT: GLACIAL DEPOSITS: hU, noraine deposits, outvash and strem deposits. 
WlWt llERTURY: IIT. REED & IT. EhSKDl STOCK (50 Ha) : Monzonite, porphyritic, granodiorite. 

llES0ZOIC : 
UPPER CRE!CACEOUS: CIISSI?IR ROCK (73 Ha) : IROmGIBlE CREEK - Quartz Honzoltite, related rocks. 
1LID - CRE!5GEOUS: MSM BliTBOLITi (100 Ha) : Quartz laonzonite, granodiorite, granite, peqm- 

tites, aplite, porphyritic granite. 

PALEOZOIC: 
HISSISSIPPIAN TO plmIA8: SYL- WmOH: 
PEREAU: Massive, bh-grey veathering, crinoidaL fusilinid bearing limestone, con- 

tains abundant c lash  of aphanitic green volcwics. 
PEHNSVLW UD PERHIAH: Thn bedded red and green radiolarian chert; minor limestone. 
PWRSVL-: Pale green, rassive augib porphyry basalt, volcanic breccia and tuffs, pil- 

Lov baalts, lenses & pods of crinoidal linestone. 
~SSISSIPPW I?) Grey to black shale, quartz chert sandstone, siltstone. 

MSSISSIPPW aard PERMIAN: Greenstone-chert asserblage: Serpentinite, pale to dark green, massive 
aphmutic basalt fh; nay include intrusives, f lovs and fine grained 
pyroclastic varieties. 

Pale green grey or black ttun bedded chert, siliceous shales, includes laany 

= a l l  intmives and extrusive bodies of basalts. 

I Diorite & Gabbro small plugs and sills. I 
UPPER Dl?VOHAU - MIDDLE MSSISSIPPIM: EARU GROUP: hgillite, siltstone, quartzite chert, thestone, con- 

glowrate, diabase and andesite sill, exhalative and distal s t ra t i fon  
sulphide-barite deposits. 

I .................................................. me- .................................................. I 
I 

MIDDLE DEVOHIAl: SWPILE & HcDAUE CROUPS: Limestone, black fetid limestone, doloaite. 
C m  & OWIOVICIZIlI: IIECHIRII GROUP: Shale, arqillite, phyllite. 
LWW CAlmiN: XlW GROUP: Calc-silicate hornfels, hornfels, limestone, shale, dolorites. 

GOOD HOPE GROUP: Linestone, dolorite, slate, arqillite, red & green slate. 

Table 1: S t r a t i g r w c  units in the Cassiar Hap Area c q i l e d  fraa field vork and various sources (Gabrielse 1963 
Panteleyev 1979, 80, Diakov e t  dl 1981, Panteleyev et  a1 1982, Gordey e t  a1 1982, XcIntyre 1983, Helson e t  al 1966, 
Orchard e t  a1 1988). 
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Silvestm F A ! ! G & + ~  CFipre ?> cmsists cf E L~wer 3rgst sheet - shz!e, chert, ' 1 
greenstone and serpentine, and an Upper Thrust sheet - shale, augite -basalt, pillow 
basalt, chert and limestone. 

r 
\ 

The rock units of the two thrust sheets are nearly time equivalent, but of diverse - 
lithologies which suggests a large distance between their original depositional sites 
CGclrdey e t  a1 1982). Small diorite and gabbro stocks cutting the Silvester volcanic -1 

complex are interpreted as intrusives related t o  the volcanic event. i 

Earn Group: (Figure 8 a 91, formerly considered t o  be the  basal section of t h e  
Silvester Group, is not  well exposed within the  area of discussion. The unit, a 
miuqmclinal sedimentary assemblage, consists of siltst ones, sandst ones, and limest one 
having i n t  erbedded exhalat ive barite and sulphide horizons. Composition of the  
sulphides depends on the distance from the vent and changes from a massive pyrite 
zone with lenses of high-grade sphalerite-galena t o  massive barren barite. I t  rests 
unconformably on the Sandpile-Atan Group carbonates. 

Trenching and diamond drilling on the Mustang claims intersected strongly deformed 
black siltstones and sandstone considered t o  lie below the basal thrust plane of the 
Silvest er Allochthon, Earn Group sediments. 

Sgnd~iIe and McIlare Grarps a re  carbonate units outcropping along the  western 
margin of the Silvester Allochthon. The units consist of grey limestone, black fetid 
limestone and dolomite. The basal contact is conformable. They are intruded by the 
Trout line monzoni t es and exhibit contact met asomat ism. 

Ketcfiika Grourr consists of grey t o  brown weathering calcareous phyllites, shales, 
argillites and intercalated limestone. I t  r e s t s  conformably on t h e  Atan Group 
carbonat es. 

Atan Gsam consists of thick bedded grey blue limestone and thick beds of quartzite. 
Along the contact with the Troutline monzonite calcsilicate hornf els and hornfels 
formed due to contact metasomatism. 

Structural features observed in the area consist of thrusting, normal faulting and 2 
major phases of folding and a 3rd fold phase is suspected. 

PHASE i: Asymetrical recumbent folding is reported in the northeast part of the 
Cassiar district. Fold axis plunge f la t  t o  gently NW. This phase of foldings is thought 
t o  be related t o  northeasterly directed thrust faulting. 

PHASE 2: Folds a re  recumbent, axis inclined t o  t h e  NW trending a t  N55"E. In 
sil tstone weak foliation parallel t o  the axial trend is recognizable. 

PHASE 3: The McDame synclinorium is part of the youngest and m o s t  important fold 
event in the district. Folds are upright, with axis trending at N38"W and plunging SE 
(Diakow and Pant aleye 19813. 

7 
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WAVY BANDED NODULAR 
LIMESTONE. PHYLLITE EARN GROUP 

mDM {BLACK CLASTICSI 

mD McDAME 

SD ROAD RIVER? 

€ GOG OR ATAN 

Figure 9: Stratigrapbc Columns for Gataga (1) & Kidvay (2) of the Earn Group. Ihe unit outcrops a t  Cassiar but has 
not been studied. @cIntire 1983) 
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FMD BELATED SIRUCIVBFS: 

joint in^: appears t o  be related t o  Phase 3 folding. The major directions are N 7 P E  t o  
W E  and N15OE. Joint density is highest in the greenstones. 

Fold Cleava~e: is northwesterly and assocf ated with a zone of tension gashes 
trending N561"E. Individual gash veins within the zones trend N400E and are worked for 
gold in several places. 

m a t i o n :  trending northeasterly, was observed within the argillit es. 

Qmer Thrust Sheet: A thrust fault was identified north of Snowy Creek. The fault 
strikes NW and dips gently to  the west. The surface trace is expressed by stacking of 
the phyllite-basalt units. 

E a s t  of Quartz Rock Creek and south of Snowy Creek a southerly dipping thrust fault 
has been mapped. This fault was also intersected in new mine workings a t  the Taurus 
Mine and in drill holes. Older greenstones appear t o  have been thrusted over younger 
argillites and basalts (Diakow and Panteleyev 1981). 

On Table Mountain the Vaugh Vein is interpreted as following a thrust plane along 
the greenstone argillite contact. The indicated dip is gently north; steepening with 
depth is indicated. 

On the Cusac claims north of Pooley Creek, a flatly, easterly dipping thrust plane 
follows the andesite-argillite contact. A hydrothermal alteration zone up t o  20 m 
wide consisting of a carbonate-quartz-mariposite assemblage, listwanite, with minor 
pyrite follows the thrust plane. 

Lower Tbmst Sheet: On Camp Creek, Mustang claims, a thrust fault was exposed in 
road cuts. The fault plane iies within greenstones and has an att i tude of N8lFE/38cS. 
Numerous flatly dipping faults appear t o  follow bedding planes of the argillite - 
greenst one contact. Slickensides, crushed rocks, quartz veins and carbonates mark the 
fault trace. Black, contorted, sooty argillites have been observed along the base of 
the thrust sheet. 

Most faults in the district strike northerly with dips of 45"W t o  BEpW. Indicated 
movement as suggested by the Erickson fault can be large. These faults cut the major 
thrust faults in the area. 

A second major fault direction is N45E0/400S t o  75PS. These faults are best observed 
along the intrusive-sediment ary contact where appreciable movement is indicated. 

The third direction trends N4!i0W and is not well exposed within the Sylvester Group 
but has been found on Camp Creek and along the south end of Vines Lake. 



Within the Cassiar area numerous mineral deposits are recognized which are divided 
into mineral prospects within or related t o  the Troutline Manzonite intrusion, and 
deposits related t o  or within the Sylvester Allochthon. 

The description of individual deposits has been taken from Panteleyev 1978, 1979, 
Panteleyev a Digkow 1981, 1982. 

6 - 31 Mineral Deoosits Within The h t l i n e  M d t e :  

The two most important deposits are the Storie <New Jersy Zinc) and the Cassiar 
molybdenum deposit. Both were extensively explored during the 1978's. Both deposits 
are associated with small dykelike bodies related t o  Trout line monzonite intrusions. 
A t  both deposits breccia zones and large scale quartz vein stockwork is absent. 

Cassiar Molyid~nm: Mineralization is associated with a northeasterly trending, 
steeply dipping dyke up t o  360 m wide. Three intrusive phases a r e  recognized. 
Moiybdenite occurs along contacts, as fracture filling, flakes and rosettes. Small high 
grade lenses are associated with greisen along the border of quartz-porphyry dykes. 
F'yrite is associated with fractures. 

Sta-ie Mol-ybdmum The deposit is localized within a series of north t o  northeast 
trending, gently westerly dipping sheets. Molybdenite is disseminated throughout the 
youngest porphyry dyke, as f rac ture  filling, and in quartz veins. Where coarse 
muscovite is abundant purple flourite is present. Sericite from one vein and gave a 
K / A r  age of 71 -Ma, 

OUla MolvMenm Showinps: Molybdenite flakes occur within Atan Group banded calc 
silicates, within weakly porphyritic quartz monzonites, in pegmatites, and quartz 
veins. These deposits are of no economic importance. I 

I 
6 - 32 Mineral Demsit Related To The h t l i n e  Mmzmite Inhives: 

Scheelite was found t o  occur in small amounts within the contact aureole of the 
I 

Troutline Monzonite. The most common occurence of scheelite is in garnet-pyroxene 
skarns formed within the Atan and Good Hope Groups, I 

t 
Scheelite was also found within massive pyrrhotite localized within the intrusives as 
replacement bodies near the contact or within tac t i te  zones. i' 

I 
I 

The best scheelite showing is located northwest of Cassiar on Lamb Mt .  Here scheelite il 
is localized within a pyrrhotite rich skarn band near a finger of porphyritic quartz / 
monzonite. Molybdeni t e  was found within greisen veins a t  the contact. 

East of the Storie Molybdenum deposit scheelite was found within quartz veinlets 
cutting Atan Group hornfels. Along strike t o  the north the banded skarn contains 
lenses of massive magnetite, pyrrhotite, minor quartz, woiiastoniie and tremoiite. 
The showing contains tungsten, copper, galena, t in  and bismuth. 



A t  Needlepoint Mountain a magnetite rich skarn was found t o  contain helvite, a 
beryllium mineral, and donalite. Green beryl crystals were found associated with 
vuggy quartz veins a t  the Storie molybdenum deposit. 

c. Eke Metal Vein T_Me b i t s  

Base metal veins are  abundant within the area. Lead-zinc veins carrying variable 
amounts of silver predominate. These veins follow east-west fractures or fault zones 
within the Good Hope and Atan Group carbonates or metamorphic equivalent. 

Manganiferous magnetite associated with base metals occurs a t  Needlepoint, Marble 
Basin and west of the Cassiar Mine. Similar veins carrying abundant pyrite instead of 
magnetite outcrop south of Cassiar. These pyritic veins carry about B.W Sn. The 
mineralogy suggests t h a t  these veins are  higher temperature equivalents of the  
magnetite bearing veins. 

d Tin Deposits 

A t  the north bank of Lang Creek a 4 m wide replacement zone is localized along a 
faulted contact between the Atan Group carbonates and the Kechika black shales. A 
sample cut across 3.3 m assayed 2 ppm Au, 22 ppm Ag, @.lid Cu, 0.03% Pb, 0.005'h Zn, 0.04 
x Bi and 1.4W fin. 

6 - 33 Stratifam Massive 5W.uhide hitwSvlvester Allochthm: 

The Lang Creek copper deposit lies comformably a t  the base of the Silvester Group 
within an argillite bed which is interbedded with greenstone. The deposit is up t o  2 m 
thick. A 1 m sample reportedly cut across the sulphide zone assayed 1.7 ppm Au, 36 ppm 
silver, 1,W Cu, 0.W Pb, and 0.77% zinc. This is the only massive sulphide deposit 
known from Sylvester Group rocks. 

6 - 34 ChwsotiIe Asbestos in Sanentine attthz Sylvesta Greeorstoae: 

A t  the Cassiar Mine chrysotile is mined from a serpentine lense located along a dyke 
following a fault zone cutting Sylvester argillites and greenstones. The footwall of 
the chrysot ile zone is a talc-carbonat e zone carrying chalcopyrite, borni te, and 
pyrite as dissemination. 

The serpentine body is intensively fractured and slickensided. Chrysol t i l e  and 
magnetite occur as fracture filling. Magnesite veinlets are common. No quartz veins 
or lenses are present. 

6 - 36 W a t i v e  Suldaide-Ekite b i t s  Within The Earn &WL# 

Earn Group rocks were explored for carbonate hosted massive sulphide deposits 
overlain by elastic rocks containing sedimentary - exhaiative type mineralization in 
the  East Central Yukon (Selwyn Basin>, a t  Midway the  northern limits of t h e  
Sylvester Allochthon, and the Gat age area (Kechika Trough) t o  the south-east. 
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. I #  iviineraiization a t  hiidway consisis of ageniif erous gaiena and sphaieriie. A weignteci 
average of composite r&ults obtained from 8 drill-holm contain 0.35% Cu. 8.14% Ti, 
0.lfi Bi and 658 ppb Au. 

The Earn Group was intersected in drill holes <Mustang claims, September 19883 
underlaying the lower thrust sheet of the Sylvester Allochthon. 

6 - 36 Taurus Mine k i t e  %me: 

A reverse fault hosting a pyrite zone 3.10 m wide, consisting of fine grained, massive 
t o  semi massive pyrite, is localized within a major reverse fault (Figure i0). The 
fault is up t o  15 m thick, lies structurally above and strikes parallel N1WW/3T0E t o  
the Upper Thrust Fault. Sheared quartz veinlets within the fault zone indicate right 
lateral sense of shearing. The fault hosting the pyrite zone appears to  cut easterly 
trending gold quartz veins. 

Figure 1%: Crossection of Pyrite Zone, 3,300 level - Taurus Mine (Gunning 1988) 

6 - 37 Gold-Quartz Veins AND Ouartzc-ate Veins. Svlvester Allochthm CFig. 6 )  

i. Gold in Ouarh Gash Veins: Four main zones of auriferous quartz veins have been 
recognized in the Cassiar district: 

1. Callison Veins 
2. Quartz Centre-Snowy Creek 
3. Taurus (Hanna) Mine - Upper Snowy Creek 
4. Elan Vein System 
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The vein zones occupy east t o  northeast trending. subparallel fractures cutting 
greenstone. and includes en echelon steeply dipping gash or ladder veins, bulbous 
quartz lenses, or just quartz stringer zones. A t  least three ages of quartz veins are 
recognized. 

The Oldest M Of Ouartz Veins cansists of white ~ i i f e ~ m n s  quartz with alteration 
envelopes cutting massive basaltic rocks within the upper thrust sheet. The veins 
strike from N8WE t o  E and dip a t  580S t o  6B"S. Individual quartz veins are usually 
short Caverage lm  wide, 68m long), but the zone of veining is persistent. 

Veins pinch and swell, terminate by horse tailing or pinch out. Average grade is in the 
order of 0.E m/ton. A t  the limit of the veins or above certain elevations the veins 
have vugs lined with milky white quartz. chlorite, and coarse crystalline calcite but 
are barren of gold or sulphides. 

Metallic Minerals present in t h e  quartz-carbonat e veins are:  gold, pyr i te ,  
t etrahedrite, chalcopyrite local minor arsenopyrit e, sphalerit e and galena. 

b y e  Minerals are  quartz, ankerite, locally black tourmaline and white mica. 
Several impulses of quartz are indicated by fine quartz as fracture healing. 

Alterat ion envelopes (Figure 1D 5 t o  10 times t h e  width of t h e  vein s t ruc ture  
surround all  veins. The a l te ra t ion  can be up t o  100 m wide enveloping small 
discontinuous quar tz  veinlets. Mineralogy of t h e  a l t e r a t i o n  halo consists of 
carbonates, quartz, mica and coarse pyrite with local arsenopyrite. Contacts with the 
wall rocks are sharp. 

ALTERATION HALO 
TYPICALLY 40-50cm WlDE CHARACTERIZED BY 
SILICIFICATION, CARBONATE ALTERATION , AND 
COARSE-GRAINED , DISSEMINATED PYRIT9HEDRON 
CRYSTALS 

VElN CENTRE 
TYPICALLY 50cm WlDE CHARACTERIZED BY 
BLOCKY WHITE QUARTZ WlTH RARE NATIVE 
GOLD 

VElN MARGIN 
TYPICALLY 7- lOcm WlDE CHARACTERIZED BY 
MASSIVE BANDS , STRINGERS, BLEBS, AND 
DISSEMINATIONS OF FINE-GRAINED PYRITE 
WlTH LESSER ARSENOPYRITE ,TETRAHEDRITE,AND 
MINOR SPHALERITE AND CHALCOPYRITE, AND 
FINE-GRAINED GOLD 

VEINS ARE GENERALLY 
SYMMETRICAL 

Figure 11: Alteration Halo - Quartz Veins a t  !Pauxus line (6unmng 1988). 
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Alteration envelopes surrounding thwe veins were  investigated by Sketchley and 
Sinclair, 1987. Drill core samples were taken from the Erickson Mine. (Table 2) 

I I 
Zone lhckness Occurrence Colour Ifineralow 
Basalt - Country pale to dark plqoclase, chlorite, actinolite, epidote, q t e ,  

calcite, green titam oxide, possible pyrite, 
Fh. 

Transition < Ir very ccmon pale green pwoclase,  chlorite, &rite, siderite, quartz, 
Carbonate buff,light sericite. titanium oxide, poss. kaolinite, dolorite, 

Q'eY, pyrite, carbon, calcite, epidote, wgite, actinclite. 
Intened. cl(k very conon buff to pale arbcerite, siderite, quartz, sericite, titanitm oxide, 
Carbonate QreY, possible kaoLinite, d o h i t e ,  pyrite, carbon. 
Inner < 4r COSUOR buff to pale ankerite, quartz, sericite, pyrite, titanium 
Carbonate grey,ainor oxide, possible, siderite, carbon, arsenopyrite 

green. 
Outer < Ir unconon buff h black ankerite, quartz, sericite, pyrite, t i tanim oxide, 
Carbon carbon, possible siderite, arsenopyrite. 
Inner t 3 r  unconm black ankerite, quartz, sericite, carbon, pyrite, titamum 
Carbon oxide possible siderite, arsenopyrite. 
Table: 2 Characteristics of Ideal Alteration Zoning Related to vhite quartz veins and layered tiohmite 
veins, Erickson Gold Kine. (Sketchley & Sinclair, 1986) 

The results show t h a t  carbonate alteration envelopes can be used as a guide for 
auriferous quartz veins. 

1. If no quartz vein is present within the  inner carbonate zone and dolomite is, a 
layered dolomite vein may be present. 

2. if dolomite is not present. but ankerite is. an auriferous quartz vein may lie 
within the alteration envelope. 

The t race element study showed that  enrichment in potassium, barium, and boron 
suggest carbonate alteration surrounding gold quartz veins. No enrichment was f d  
t o  be associated with layered dolonite veins. 

The the quartz veins are ribboned, sinewy and consist of milky quartz, ankerite, 
siderite, and graphite. 

Metallic minerals present are  gold, pyrite. tetrahedrit e, chalcopyrite and locally 
minor arsenopyri t e, sphaleri t e  and galena. 

A t  the Cusac Mine, the quartz veins trend easterly and dip steeply north. The veins 
terminate against a listwani t e zone CQuartz-Carbonat e-mariposit e-t alc-rockl which 
f 01 lows the andesi te-argilli t e  contact, a thrust  faul t  (Upper Thrust>. From the 
listwanite contact t o  a depth of about 3Bm extremely high grade gold ore was found. 

A detailed study of the formation of listwanite a t  the Ericirsm Mine showed tha t  
the temperature of crystallization for quartz veins was mesothermal, Casstnaed 3680C) 
at a pressure of 625 atms. Gold was transported as a bisulphide complex. The ore 
solution infiltrated and met asmatized serpentinized peridot i t es producing listwanit e 
CDussell 1986). 



Cmtmat e-inosite rocks Clisbanite). frm the Calif ania Motherlode studies. 
showed a similar origin for the listwanite alteration zone. The hydrothermal fluids 
responsible for the alteration and the  auriferous quartz veins were formation water 
or rnetammphic waters enriched in Mn, 5102 and K20. Temperature of crystallization 
for maripmite and anlrerite was 3WC. K/Ar  dating gave an age of in t o  188 my. 

ciated vith all veins. 

fault blocks Qtz to brm, ex- 
veins in area. posed €as, 

quartz veins ray be up to 18a wide and barren. 
st Ore (3lh U a U  alteration b r m  to grey (0.15 ankerite, sericite, quartz, alhite ~ i t e  and arseno- 

outrmrd fror fis- fresh crem pyrite. Pllartz ankerite-minlets f o n  stodiwrk 
sures or shears. to  buff. within the alteraticm zone. Quartz wins are often 

Geothemoaetry results md fluid isotope studies, Lther Lade Syster, California, V.S.A. (hpf  1929, Kistler, Dodge, 
S i l v e r n  1983). 

Almg the  western Mother Lode are several known Besshi Type massive sulphide 
deposits (the Blue M m ,  the Green Hills and the  Plymouth Wnel, similarly within the 
Slvester Allochthm are BeoJhi type massive sulphide depoaits localized in argillita 
a d  desites above the ~ O W W  f h ~ ~ ~ k  she& CLmg beck). 

Numerous pattassium-argon ages have been obtained from the Cassiar District. 
Material sampled was derived from intrusives and from hydrothermal quartz veins. The 
table below summarizes the important ages. 

Location: Haterial hlvsed: barant  &, Ha: Swrce: 
bunt Reed stock ? 48.8-51.4 Cuaning1988 
mt Haskin stock ? m 

!crwWine monite Stock: 
Cassiar Ho biotite 73.6i2.5 

rusropite 11.4i2.5 
Storie Ho biotite n.5~2.5 

~ c o v i t b  73.922.5 
Cassiar Bablith: lruaerous q l e s  89.0 - 109 
Snowy Creek hydrothemal rim frar auriferous 131.025.0 

trmnaline quartz veins. I - h e  sericite from iwriferolw quartz veins 13f.09.6 
I I 
Table 4: K/k ages iron different intrusives, rolpbdeme &posits Tard a m i f e r a  quartz veins rritbin the 
Cassiar district. 
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The Sylvester Atlochthan was dated using c a d a t  collections from the southwest 
McDame map area, Cassiar District CGordey e t  a1 1982). 

The ages obtained established that  (Figure 7): 

a The Lower Thrust Sheet, units Ci) t o  Civ), is Mississippian ? and Permian in age. 
b. The Upper Thrust Sheet, units 1 to 4, is Pennsylvanian t o  Permian in age. 

These ages show tha t  the deposition of the rock units involved is, a t  least in part, 
time contemporenous. The rock assemblages show that  the units were deposited in two 
very different depositional environments. 

The Earn Group sediments were investigated in detail in East-Central Yukon. Dating of 
fossils suggests an early Devonian t o  prelateMississippian age. These ages suggest a 
partial overlap between the Lower Thrust sheet of the Silvester Allochthon and the 
Upper Earn Group. 

During the  Upper Devonian - Lower Mississippian, the  Earn Group, a sedimentary 
elastic assesnbiage, was deposited along the continental margin and within off shore 
basins. Faulting and possibly rifting provided fracturing along which hydrothermal 
fluids circulated producing exhalative massive sulphide and barite deposits. 

A t  Cassiar, the Sylvester Volcanics contain two distinct thrust sheets, each with i t s  
own characteristic rock assemblage, Lower Thrust sheet-Mississippian and Permian, 
Upper  Thrust sheet-Pennsylvanian to  Permian in age, separated by a thrust fault 
from the Jhrn Group. Additional thrust sheets are possible CGordey e t  a1 1982). 

The Upper  and Lower thrust sheets are interpreted as two stratigraphically distinct 
assemblages deposited contemporaneously in widely separated depositional 
environments <Cordey et a1 1982). 

The alpine type ultramafics localized along and within the volcanics below the Upper 
Thrust plane have a chemistry similar t o  ophiolites. They are interpreted as oceanic 
 st thrusted over a sedimentary sequence lying close to  the continental margin 
(Monger 1977). 

Dykes and sills intruding the lower Sylvester group sediments have a different 
conposition from the Sylvester volcanics and cannot be m i d d  volcanic feeders 
(Monger 1972). 

The age of overthrusting is indicated as pre-Early Cretaceous, assuming that  the 
auriferous quartz-carbonate veins a t  Cusac and Erickson are the same or similar in 
age as the Snowy Creek and Taurus Mine auriferous quartz-carbonate veins C l 3 7  Ma). 

The age r e i a t i d i p  between the two main thrust sheets has not been clarified. The 
two stages of recumbant folding CFl a FZI in the NE part, and only F2 in the main 
part of the map area may be related to the thrusting event ie: 

NE part Fl a F2 - both thrust sheets preserved; 
Central part Fl - Lower thrust sheet and thin remnant of 

Upper thrust sheet preserved. 



A t  the Erickson and Cusac Mines listwanite, derived from serpentine, has been 
localized within the  Upper Thrust sheet. Easterly trending auriferous quartz- 
cadmiate veins cut the grmstone below the thrust plane and terminate against the 
listwani t e  zone. 

A t  the Taurus Mine easterly treading auriferous quartz-carbonate veins are cut by 
the Upper Thrust. Here possible post quartz vein reactivation of thrusting is 
indicated. 

The Upper and Lower Thrust sheets were changed t o  greenschist by low t o  
intermediate temperature metasomatism Csee table 6), but the Earn Group siltstones 
and mudstones, intersected in drill holes, show no metasomatism. This suggests that  
the Sylvester greenstones were metamorphosed a t  their place of origin prior t o  
t h t i n g .  

Stratiform copper-gold (Lang Creek) and copper-zinrsilver-gold (several small 
prospects) are found within the Lawer Thrust sheet interbedded with argillites and 
greenstme. These deposits are similar t o  Besshi type volcanogtmic deposits. 

The hydrothermal system f orrning the gold-quartz-carbonate veins and changing 
serpentine t o  listwanite which occupies the Upper Thrust and thrust slices, was 
active post Upper Thrvst but pre Lower Thrust. This is supported by the absence of 
quartz-carbunate alteration within, and the  absence of metamorphism fram rocks 
below the h e r  Thrust fault. 

A detailed study of' listwanite from the Erickson Adine (Dussell 1%) suggests that  the 
quartz-carbonate veins were emplaced a t  a temperature of 35WC - Mesothermal and 
at a pressure of 62S at= Gold was transported as a bisulphide complex. The me 
solution changed serpentinized peridotites to  listwanite. A change of pH in the ore 
solut ion allowed precipitation of gold. 

A t  the Mother Lode Califmia a similar study (Kistler 1983) gave similar results, but 
temperatures were established by oxygen isotope f r ac t  ionaton giving 328°C for 
precipitaicw of quartz and formation of mariposite. Oxygen-hydrogen isotopes indicate 
that  farmatian water or water of metamorphic origin produced the hydrothermal 
fluids. 

Silvester volcanics, deposited on the ocean floor, may have been altered by convective 
circulation of sea water which changed pillow basaltsandesites t o  greenschist. Sea 
floor hydrothermal systems are capable of leaching metals ie Ah, Fe, Co, Ni, Cu, Zn, Ag 
and Au, f r m  the mafic rocks and redepositing them on the ocean floor EBoyle 1979). 
Later metamorphic or hydrothermal events remobilized the metals and concentrated 
gold into structurally favourable pwi tiom f orrning aurif erws quartz-carbonate veins. 
Numerous diorite and gabbro stocks, dykes and sills cut the  Sylvester volcanics, 
capable of providing the energy to  drive a hydrothermal system. 

This process is postulated for many of the Archean greenstone belt gold deposits. 
Carbonate alteration is often the dominent alteration associated with gold. The 
energy source to  concentrate gold into economic deposits is believed to  be younger 
felsitic dykes or stocks. 



A similar origin is possible for  t h e  Cassiar auriferous quartz-carbonate veins. 
Numerous diorite a d  gabbra stocks, dykes and sills cut  t h e  Sylvester volcanics, 
capable of providing the  energy t o  drive a hydrothermal system which remobilized and 
concentrated gold into structurally f avourable p i  tiom. 

The hydrothermal system forming t h e  gold-quartz-carbonate veins and changing 
serpentine t o  listwanite which occupies the Upper Thrust and thrust splices, was 
active post Upper Thrust but pre Lower Thrust. This is supported by the absence of 
quartz-carbonate a l t  e ra t im within, and - the absence of metamorphism from rocks 
below the Lower Thrust fault. 

A detailed study of listwanite from the Erickson Mine CDussell 1986) suggests t h a t  the 
quartrcarbonate veins were emplaced a t  a temperature af 3 5 R  - Mesothermal and 
at a psessvre of 6Z  atms Gold was transposted as a bisulphide ccnnplex. The ore 
solution changed serpepntinized peridotites t o  listwanite. A change of pH in the ore 
solution allowed psecipi tation of gold. 

Gold mineralization in the Sylvester Allochthon is older than the Cassiar intrusion. 
Possibly age of emplaced is indicated as prior t o  the  last stage of thrusting (Lower 
Thrust or Sole Thrust) about 135 Ma predating the Cassiar intrusians (K/Ar age 188 
Ma). 

A t  the Mother Lode California a similar study CKistler 1983) gave similar results, but 
temperatures were established by oxygen isotope fractionaton giving 32f1°C f o r  
precipi taion of quartz and format ion of mariposite. Oxygen-hydrogen isotopes indicate 
tha t  formation water or water of metamorphic origin produced the  hydrothermal 
fluids. 

A younger, parallel reverse fault with an associated pyritic gold zone, cutting all 
other structures is found a t  the Taurus Mine. This suggests reactivation of thrusting 
and a t  least one la ter  event of gold mineralization ariginating from a different 
source. 

South of Cassiar, a shear zone separating the Atan Group f r m  Kechika black shale is 
mineralized with pymhotite, menopyrite, t in  and gold. Tin is associated with many 
of the  sulphide veins and skarn zones related t o  t h e  Cassiar Stock - Troutline 
Manzoni te. 

The absence of gold from the skarn deposits Cin Atan Group - Good Hope Group 
carbonates) and from base metal deposits related t o  the  Cassiar Stock suggests a 
source from the clast ic sediments underlaying the Sylvester Allochthon CRoad River, 
Ketchika Formation, Earn  Group). Thme sediments a re  known t o  have interbedded 
exhalative sulphide deposits carrying excess gold. 

Remobilization of gold and base metals, with the  Trwtline M m m i  t e  intrusions C7M 
Ma) supplying t h e  neccessary energy, from t h e  clastic sedimentary uni t s  and 
redeposition within structurally favourable zones is indicated. 



8-04 flwERTY GEOLOGY: (Map 1) 

The Mustang property was mapped by the writer during July and September 1988. 
Overburden consisting of glacial till  is widespread, more than 7Bb af the claims, 
masking the  relationship of outcrops and making structural interpretation difficult. 

mmc 
PLEI- TO ImEUT: GLaCUL DEPOSE: Ghial till, erratics, strear and lake deposits, mraines, 

edcer and ouW deposit$. 
~OXOIC : 

I l P P W ~ :  WIM SlMK (73-1Ia) : 1ROUaIUE CEEK-Quartz Homonib, related rocks. 

k!umE 
Lqrophyre dykes, diabase dykes, quartz veining, carbonate wins. 

MSSISSIPPW and PERMZIY: SY1?ESl'ER ALLOGEKM: 
LOVER IBRIJS SlWE Greensh-chert asserblage: pale to dark green, includes 
intrwim, f lws and fine grained pyroclastic varieties. 

Pale green grey or black Uun bedded chert, siliceous shales, includes srraU 
intrusive8 and extrusive bodies of basalt, diorite & gabbro plugs and silk. 

.............................................. PmT ............................................... 

IFPER ~MSSISSIPP~: EIIBII GROUP: kgillite, s i l t s h e ,  quartzite, chert, b s h ,  c q h e r a t e ,  
diabase & andesite sills, tuff. Vent & exhktive deposits, proxirdl k distal. 

............................................ w m m  ................................................ 

oiumICM awl rlEvOlW: SMDPILE & HcDAUE GROUPS: Black fetid Uestone, dolomite. 

Table 5: Stratigraphy - l C u s ~  Clair area, based on field napping mi correlation with pubfished data. 

8- 10 Dl-ON OF RW( RPR nablea 

The Greenstam is massive and changes i t s  colour with distance from structural zones. 
Near N-S faults silicification, pyrite, carbonate, and possible tremolite give the rock 
a pale green colour. Black line fractures and crackle tex ture  were observed in 
several places. Away from structural zones the greenstones are dark t o  light green, 
less siliceous and less pyritic. Surface weathering is greenish brown with limonite 
staining. 

S e r r d  Arbjllite beds are interbedded with t h e  greenstone. Within the argillite, 
banded cherty sections associated with quartz veinlets and lenses were found. Black 
argillites appear t o  change t o  green phyllitic argillites away from structural zones. 
The relationship of individual outcrops suggests fault blocks. 



Earn d;nrl~lc The upper mgi!lites crop out just south of the camp md elmg the lawes 
part of the road leading up Camp Creek. Tne argiiiites are  grey i o  biack, ham, ami 
&how well developed phJjlliiic cleavage. crenulat'lon trending easterly was observed. 
Limonite staining is prominent along fractures and joints. 

The dominent att i tude of the argillite beds is NE/45oSE suggesting t h a t  the property 
lies along the west limb of a syncline. The Cassiar synclinorium trends N380W; local 
faulting may have affected the attitude of the rock units. 

Trenching across the Danny Fault exposed lenses of black, sooty argillites within the 
hanging wall side. Similar argillites are exposed in road cuts and trenches next t o  
splays of the Lower (Sole) Thrust. 

Diamond drilling intersected mylonitic, black argillites and siltst ones. Def ormational 
flowage, silica flooding, and brecciation are the main textural features in the drill 
core. Some sections show carbonate introduction. 

Thin Section description of diamond driil core samples from DDH FF-3 and DDH 88-4 are 
included as Appendix I. 

Sadpile and Atan (;kwms: Along the western margin of the claim group a northerly 
trending fault separates the Earn Group clastic sediments from the Atan Group black 
fetid limestone. Sphalerite occurs as fracture filling, fine dissemination and possible 
replacement; limestone - manto type deposit <?I. 

dvkes, trending east and north, are  exposed in two road cuts. The dykes 
cut quartz veins or veinlets following splays of thrust faults. They are in turn cut 
by north trending faults. Field relationships suggest t h a t  the dykes are younger than 
the quartz veins following the thrust but older than the  northerly trending faults. 

On the Mustang property evidence for only 1 stage of folding was found. Small, 
infrequent outcrops made structural observation difficult . 

F1 folding was not observed, but this may be caused by poor exposure of the argillite 
and cherty argillites. The greenstones are too competent and massive t o  exhibit 
folding on en nutorop cmmle .  

Easterly trending crenulat ion was observed in black argillit es. The general strike is 
N3S0E/4B5f. Crenulation with similar a t t i tude  occurs on a regional scale and is 
interpreted as related t o  FZ - recumbant folding, Jointing is well developed within 
the argillite and trends easterly with northerly dips. 

The McDame Syncline CF3), is indicated by bedding measurements within the argillites. 
The regional trend of the fold axis is reported as N38"W, plunging t o  the  southeast. 
The mean att i tude of about NlWE t o  N3B"E with dips a t  3EPE t o  68"E suggests tha t  
the  Mustang claims lie along the western limb of a syncline. Local variations in 
attitude, as large as 68" were observed near shears or fault zones. This event affects 
all rock units and thrust faults in the district. 



Diamond drilling penetrated the Sylvester greenstones with interbedded argillites, 
the Lower Thrust, and the underlaying Earn Group. Mylonite development, breccia, 
and gouge developed within black argillite and siltstone suggest tha t  the  thrust 
faults a t  11+50S, 900E and 10+255 %BE are splays from the Lower Thrust Sheet. The 
deformed argillites encountered west of t r ench  1 and 2 supports the  above. 

A splay of the Lower Thrust is exposed a t  line 11+58S, 4c00E (Figure 13, 141, within 
the road cut. The east and centre part is overlain by orange t o  red soil suggesting 
the presence of a carbonate zone. Northerly faulting cuts the thrust plane into 
segments. The thrust trends N25"E/350S, The fault plane is followed by a 2 m thick 
zone of gouge, quartz veining, and sheared dark andesites and is cut by numerous 
faults. Pyrite was observed within the andesites and carbonate zone. 

N o r a 1  Faults: 1 
Several direct ions of normal faulting are exposed in the trenches. The relationship 

I 

t o  each other is not clear because of limited outcrop. 

L Faults trending NIBOE t o  N1WW/4S0W t o  6WW are the  main structural feature on 
the property. The "Danny Fault" belongs t o  this set. Trenching from line W0S t o  
18+25S established the strike of the fault. The foot wall is dark green, weathered 
andesite and argillite. A reddish orange gouge zone 1.5 m wide (Figure 14) is overlain 
by a siliceous, light grey t o  green, altered andesite. Testing the altered rock with 
5% HC1 solution for carbonate is positive on rock powder. Disseminated pyrite and 
arsenopyrite forms 5% of the rock. 

The hanging wall consists of broken, dark green t o  black, soapy along fractures, 
argillite. Fresh broken faces have a fine grained texture, light green t o  black colour, 
and no phyllitic foliation. Euhedral pyrite is disseminated within the wall rock. 
Graphite is present as fine coating on fracture planes. Hydrothermal alteration, 
coinciding with strong Au - As anomalies, is localized along these northerly trending 
structures. 

From ll+W!L 8+7!iE t o  12+255, 8+75E trenching Ctrench 1 - 3,5,6> intersected a fault 
alteration zone. The zone lies 150 m further t o  the west than on line 18+255, but is 
thought t o  be the  faulted extension of the zone described above. 

A NlEPE/75OW fault cuts across the eastern part of trench 7. A carbonate vein, 4 cm 
thick follows along the foot wall. This fault appears t o  cut the alteration zone. A 
lamporphyre dike, trending east, is off set  about 4 m, west side south. 

2. Faults trending N3S0E/450W are exposed in trench 7 a t  1B+08S8 9+75E. The 15 m 
wide zone exposes several alteration zones, each about 1 m wide separated by orange 
gouge. The appearance of the alteration is identical t o  tha t  described above and is 
anomalous in gold and arsenic. This structure displaces the main NIWE structure. The 
indicated movement is left lateral. 

3. MFE/4QSS: and EK0E/85 fault, (Figure 13, 141 cuts the thrust splay. A quartz 
vein following the thrust is off set and shows 1 m vertical movement, east side doum. 
Along the west side a similar fault cuts off the thrust plane. 
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4. A N4W trw~ding fault brings argillites in contact iiiith x ~ d m i t ~ ~  a t  il+SE, 
This fault possibly off sets the hydrothermal zone localized along the NiBOE 

fault as exposed in trench 7. 

5. Numerous NE t o  E trending faults and shears are exposed within road cuts and 
indicated along the creek south of line Il+tiW. The relationship t o  the other fault 
structures is not known. Regional data suggests tha t  they predate the N trending 
faults. 

8 - 3) QUAKR VEMNG AN) i M N O m  ALTERATION 

Quartz veins, lenses or fracture and joint filling were observed in several locations 
within the mapped area. The most important quartz occurrences are: 

p U d z  Veins A l w  Thrust ays <Figure 13, 14) 

A 1 m thick quartz vein is exposed a t  line 11+58S, 9+00E following a thrust splay. 
The vein consists of white quartz, buff carbonates, fibrous tremolite and minor dark 
inclusions. The vein is broken, pinches and swells, feathers upwards along subsidiary 
thrust planes, and forms lensoid masses. Along shear planes t h e  vein is crushed 
forming veinlets and lenses of dark grey t o  black sooty quartz The black quartz 
contains blebs of carbonates and graphite. Orange coloured gouge seams appear t o  
follow along shear planes in the hanging wall. Over laying andesites are broken, but 
dark green; no hydrothermal alteration. The foot wall shows serpentinization (?I 
and pyrite. 

puartz in Veinlets ,  Larses or Joint F i l l b  

Small quartz lenses, irregular in outline, occupying fractures  or joints, were 
observed just west of the Creek, between lines 11+50S t o  12+0BS, W E E  in greenstone. 
The veins appear t o  be localized by northerly trending fractures from which they 
spread into joints. Vein filling is white bull quartz. minor dolomite and tremolite. 

Quartz veinlets, as hairline f rac ture  filling in argillites along or above t h e  
argilliteandesite contact occur on line 12+SBS, %E. The vein filling is white bull 
quartz showing rusty discolowation. Neither graphite nor tremolite were observed. 

A t  line 13+00 E, about 12+06 quartz as veining, lenses, inclusions, 'oint filling and 

11 ' tLL;GUl ' t :  I lllilIg Ill ~ I - ~ W I S L U I I \ = .  

d as irregular replacement masses was observed within grey, bande cherts and as 
&,--A ,.,- FLll?,, 2, ,----I--- 

The white bull quartz with minor tremolite and patches of chlorite returned 
background values in Au and As. 

Andesi tes and cherty andesi tes show low grade greenschist met amorphism changing 
the  andesites t o  greenstones. Primary textures, i e. pwphyri t i c  textures, breccia 
fragments, and pyroxene phenocrysts are recognizable as ghosts. Disseminated fine 
pyrite and arsenopyrite are common. 



W e s t  and south of line 1@25S, 9+75E a strong alteration zone crops out. The area has 
heen mapped 3s a hydrothe.mzlly a l t a d  geenstx.e. Thin seetiax were interpreted 
as rhyodacite, but the  mineral assemblage is characteristic of: greenschist grade 
metamsomatism (Table 61. 

Saqlet: Colour: Texture : Structure : Au mb Mineralom 
lU25 colwrless, green Brecciated X-cutting, veins 510 15% Calcite, 10% Trerolite, 42% Qwtz, 

rusty brovn & fractures 25% Fefdspar, 4% Opaques, 3% K-spar, 
Rl26 colorless, orange Porphyritic Veins & fractures 795 10% Rwolite,  50% Quartz, 

Brecciated 12% K-Feldspar, 25% Plagioclase, 
tr. Qhite Mica, 19 Hornblende, 1% Fe oxides 

R127 colourless, pale Porphyritic X-CU~~I,XUJ fract. 101 10% Trml i te ,  50% Qwte, 10% Feldspar 
green, rusty b r m  2% Anphibole, or Biotite. 

R127A C O ~ O U T ~ S S ,  rusty Brecciated Veins, f ractures 335 35% Trenolite, 28% Quartz, 4% Opaques, 
green 12% K-Feldspar, 20% Plqoclase. 

Rl29 colourless, l ight Porphyritic Veins, fractures 825 15% 'Ermlite, 30% Quartz, 78 Opaques 
green to brown rock frags, 12% Plagioclase, 10% Calcite, 

25% K-Feldspar 1% Chlorite. 
Rl30 green orange Slightly Veins, fractures 570 45% Trerolite, 45% Iluarte, 10% Qpaque. 

Porphoritic . 
I I 
Table 6: flmary of thin section descriptions. Rock s q L e s  collected from alteration zones on lines lot005 to 
10+50S, 9dOE to 10t00E. Description by Bob Lane, U.B. C., 1. Sc. Geol. Candidate. 

Near the N5OE fault structure the pyrite and arsenopyri t e  increases, silicification 
and hydro thermal a1 t erat  ion consisting of quartz-carbonat e-tremoli t e is intense. 
Carbmate veins (dolomite) up t o  4 cm wide, were found along fault planes associated 
with fault gouge. Gouge zones observed are up t o  I m wide. These alteration zones are 
anomalous in gold and arsenic and show spot anomalies in Cu and Zn. 

SmM: h ~ p b  Aumm ~ M J R  aim Pbm Cum Barn BDPR K % 
125 510 0.80 990 96 45 16 27 3 0.02 
Rl26 795 1.50 657 59 14 174 24 3 0.02 
Rl27 101 7.60 122 4,219 20 1,641 9 2 0.01 
lU27A 335 18.00 53 27 5 294 37 9 0.02 
HZ9 825 0.50 1,036 10 11 22 42 2 0.08 
Rl30 570 0.30 460 24 32 l.5 60 3 0.02 

Table 7: Rock geochwllstrg of sarples collected f r w  alteration zones, for thin section 
study, lines lO+OOS to lOdOS, 9+5OE to lO+OOE, 

The following is a summary of the individual minerals and their associations: 

Plagioclase - always intensively a1 tered showing serici te, albi te, epidote and 
calcite. 

Quartz - primary and secondary, fracture and vein filling, foam texture, 
sutured boundaries and undulws extinction, strained. 

Tremolite - as veinlets with quartz and calcite or as matrix within breccia 
fragments, Fe stains. 

K-Feldspar - within fragments and veinlets, intergrown with tremoli te. 



Qapues Euhdral grains - pyrite or Fe-Ti oxides, pseudomorphs af ter  hornblende, 
inciusions of tremoii t e. 

The compositon and texture - suggest t h a t  originally andesitic volcanics were 
changed t o  greenst one by regional metamorphism. 

In thin sections brecciation, fracturing and strained quartz give evidence of dynamic 
metamorphism. Quartz-tremolit e veinlets, tremoli te-K Feldspar in t  ergrowt hs, open 
space filling, euhedral masses of quartz-sericiter albi te-epidote, calcite, silica 
f loading, pyrite, arsenopyri t e ?, suggest hydrothermal activity. 

Andesite samples collected from the proximity of N5"E t o  NEOE trending faults, have 
been affected by a higher grade of greenschist metamorphism. In hand specimens a 
notable colour change from dark green andesitic greenstone t o  a light grey, pale 
green greenstone is evident. 

The carbonate alteration, quartz-tremolite veins and black graphitic quartz veins 
localized along the splay of the thrust are not anomalous in gold or arsenic suggesting that 
these alterations are related to a different hydrothermal event than the quartz-carbonate- 
tremolite zones associated with northerly trending faults. 

A reconnaissance soil survey on the Mustang claims was completed in the 1987 field 
season. Based on the conf' ation of auriferous quartzveinsin thedis tr ic t  four N-S 
l i n ~ ,  288 n apart wit&stati- were sampled. 

5U 
Samples were collected with a grub hoe and put into h a f t  paper bags, marked and 
shipped t o  Vancouver for analysis. A total of 121 soil samples were taken and analysed 
by I.C.P. 

Samples were taken from the B horizon where possible. In general the soil profile is 
poor developed. Cover consists of glacial till along the creek valley and along the 
slopes. The top of the ridge is covered by boulders trains resting on silty clay and 
till. 

Topographic relief on the sample grid is high with slopes up t o  66" and numerous 
steep cliffs along the east side of the creek. The f l a t t e r  part of the grid area is 
normally swampy and gives rise t o  many small water courses. 

The anomalous part  of the grid was cwered by a detailed grid. The lines 
trend E-W, 25 m apart with stations a t  25 m intervals, 243 samples were collected as 
described above and assayed by I.C.P. 

Statistid Anaivsis: 

All samples were grouped depending on their origin and the individual statistical 
parameters were calculated. Threshold is defined as the  mean plus 1 standard 
deviation. 



Elaant: hmb Aulm ~ P D I  cam P b ~ l p  !a= 
Hax.value: 670.0 2.00 229.0 231.0 111.0 22.00 
Min. value: 1.0 0.00 19.0 2.0 3.0 0.0 
H e a n m e :  12.5 0.82 65.7 35.0 10.5 2.72 
St.Demation 53.8 0.28 34.0 33.0 10.5 2.54 
Threshold: 66.3 1.10 99.7 65.0 11.00 5.27 
Coeff.Varia: 4.3 0.34 0.5 0.9 1.0 0.93 

Detailed grid result - 243 soil samples 

Ilaegt: Bnah Aam Par C u p  Pbm L m  

Hax.value: 2,980.00 2.40 883.00 380.00 203.00 1,788.00 
1Iin.nl.ue: 1.00 0.10 12.00 6.00 2.00 2.00 
ban value: 82.00 0.40 76.00 41.00 18.00 112.00 
St .  Deviation: 273.00 0.30 63.00 37.00 17.00 214.00 
Threshold: 355.00 0.70 169.00 78.00 35.00 326.00 
Coeff.Varia: 3.33 0.75 0.83 0.90 0.94 1.91 

A comparison of the two sets of soil data shows t h a t  the eastwest grid delineated 
northerly trending anomalies which can be correlated t o  north trending faulting. No 
east-west structures were delineated 9s anomalws. 

Gold and As values from soil samples (1987 & 1988 surveys) were plotted and contoured 
using the threshold value from the 1987 regional survey. 

The anomalous gold area consists of two main segments: 

1. This anomalous area is centered about line 9+5E between 97s and 11+255 and 
coincides with trench 7. The hydrothermal alteration zone (see thin sections) exposed 
in Trench 7 confirmes northerly and northeasterly trending faults are the loci for 
anomalws gold and arsmic. 

2. Centered about %BE, 11+75S t o  12+255 an anomalous area in gold and arsenic has 
been defined. The source of gold and arsenic is unknown. The area is underlain by 
greenstone with a greenstone argillite contact just t o  the east. Numerous quartz- 
tremolite lenses, joint filling or veinlets are known in the general area, but all 
quartz samples assayed were barren. 

A break, trending north-easterly along line 1 1 + 5 ~  separates the two main anomalies. 

A spot anomaly a t  8+58E, ll+0lB having a value of 550 ppb Au and no As is thought t o  
be caused by downslope transport. 

A t  8+50E, 126BS t o  13+25S an isolated Au anomaly was trenched (trench 9). The 
anomaly is underlain by a quartz-carbonate-tremoiite alteration zone localized along 
northerly trending structures. 



n w  n.CM P lne main difference between the Au anomiies lying east of iine r+m E and t o  the  
west is that the western a r e a  hzve no zssclciatd &mic mwnalirx. 

In July 1988 additional trenching and sampling was executed t o  check anomalous 
areas. A total  of 43 samples were submitted for analysis. All samples were assayed for 
Au, Ag, As, Zn, Pb, and Cu, but only 21 samples were submitted for 36 element I.C.P. 

Element: A u w b  A U D ~  Xnm Pbm 
~ ~ K ~ B U B  Value: 1,690.00 18.00 14,980.0 1,641.0 490.00 
Hinium Value: 1.00 0.10 7.0 4.0 2.00 
Mean Value: 484.35 1.27 78.6 83.8 47.60 
Standard Deviation: 445.15 2.85 P NA 80.00 
Ihreshold: 929.00 4.12 127.00 
Coeff . Variation: 0.92 2.25 1.68 

Elerent: ASDIN B a r n  B D P ~  V m m  K % 
Ha7rium V b :  3,342.00 158.00 16.00 38.00 0.26 
llinimm Value:  4.00 8.00 2.00 1.00 0.01 
Lan Value: 945.74 62.60 3.70 7.35 0.05 
Standard Deviation: 937.69 47.52 3.29 11.31 0.06 
IhreshoLd: 1,883.43 110.12 6.99 18.66 0.11 
Coeff . Variatian: 0.99 0.76 0.89 1.54 1.20 

Highly anomalous concentrations of Au, As, Zn and Cu are present in the hydrothermal 
system sampled. 

Alteration zones associated with northerly trending faults are  strongly anomalous in 
gold, amenopyrite, and show spotty highs in zinc, copper and lead. A small sample 
population analysed for Ba, K, B, and W shows anomalous Ba and a low anomaly in W, 
B, and K, but the trace element results are inconclusive. 

During the 1987 field program D. Brett conducted a VLF EM survey over the detail 
wid. Tho inetrumcnt wae m Sabra Modal 27 EM unit ueing tho Soattlo Statiun. Tho 
field d a t a  was reduced using Fraser Filter and plotted. The survey outlined 3 
anomalous area: 

The anomaly lies along the eastern limits of the surveyed grid and is open t o  the 
east and north. Geological mapping shows tha t  the area lies just east of outcropping 
interbedded argillites and andesite. The centre and eastern part is swampy. I t  lies 
north of geochemical anomaly 1 and is interpreted as being caused by the swamp 
producing a conductive zone along the glacial till - bedrock interface. 



The anomalie lies just west of t h e  surface t race  of t h e  Danny Fault and may 
represent i t s  down dip extension. DDH 88-1 was located within the southern part of 
the  anomaly. The drill hole intersected grey carbonate alteration within broken 
andesites before passing through graphitic, broken argillites and siltstone lying 
within the Lower Thrust sheet of the Sylvester Allochthon, 

Area 3: 
I 

I 
Area 3 represents 2 joining anomalies separated by a north trending low conductivity 
a rea  

Area 3 East - l l + B B  t o  13+SBS, 8+0E t o  

This EM anomalies coincides in part with a gold anomaly. Trenching within the 
anomalous area located a strong quartscarbonate-tremolite a l te ra t ion  zone 
carrying low gold values. Gouge, graphite and shearing along north trending faults 
may represent a conductive zone. Excessive pyrite was f d  adjoining the structural 
zones. 

DDH 88-4 intersected the Lower Thrust plane and stopped in clastic sediment having 
sulphide banding and sulphides within quartz-carbonat e hairlines. Addi t imal drilling 
will be required t o  clarify this anomaly. 

Area 3 West - 9+2S t o  13*58S, 7+BBE t o  7+50E: 

The anomaly is open t o  the west and t o  the south. In general the area is underlain 
by clastic sediments of the Earn Group as indicated by one outcrop and intersections 
of DDH 88-3 and DDH 88-4. The Lower Thrust plane and i t s  associated zone of 
conductivity may be responsible for part of the anomaly. Minor banded sulphides, blebs 
and veinlets of quartz-carbonates carrying chalcopyrite, pyrite and sphalerite are 
known t o  occur within the clastic sediments. The clastic sediments are known t o  have 
several horizons of exhalative massive sulphides associated with barite. 

A program of backhoe trenching was initiated in 1987 and extended in 1988. The 
purpose of the program was t o  expose bedrock in areas having anomalous gold and 
arsenic concentration in soils o r  rock. A total  of 9 trenches were completed. All 
trenches accessible in 1988 were mapped in detail (Figure I). 

The main target for trenching was the Danny Fault, a N!i0E/4S'W structure, and i t s  
apparent southern extension and i t s  associated hydrothermal a1 t eration zone 
anomalous in gold and arsenic. 

This trench was back filled in 1987, hence i t  was not mapped. The location of the 
trench lies along strike of the Danny Fault. Sample results made available t o  the 
writer suggest t ha t  the alteration zone was intersected. 



saerplet h p p b  hppr ZLSW znm W ~ O I  h p p l  Description 
R113 1,6Q 0.20 % 68 28 39 Pyritic, hard siliceous, grey do pale green. 
R114 540 2.50 2,445 136 133 429 b above 
R115 560 1.10 1,104 358 33 52 As above 
Rll7 185 0.70 1,196 25 16 170 Gouge f r m  Pil 10ca vide, ye- or-. 

The trench excavated in 1987 was sloughed during the  property visit in 1988. Samples 
listed below were made available t o  the writer. 

Saw I$- hap k~jrr~ h ~ a  Pbllpr (him lbc~i~t im 
ROO9 490 1.20 2,739 63 61 47 Pyritic, hard siliceous, grey, to greenish. 
ROlO 1,250 0.70 2,306 246 48 23 L above 
Roll 410 0.50 351 61 15 53 As above 
MI2 1 0.20 95 68 28 39 hdesite rubble hangq wall. 
Ill19 495 0.90 1,566 73 81 34 Siliceouskgilliteinriddleoftrench. 

The trench was originally excavated in 1987 but was cleaned and extended in 1988. I t  
runs eastwest and has dimensions of 18m x 2m x 2m. The east end of the trench is 
farmed by the faatwall of the Danny Fault dipping a t  65W. Directly overlaying the  
foot wall is a grey siliceous, hydrothermally altered greenstone. The hanging wall is 
formed by 1 m gouge and black broken, chloritic argillite C?). A northeasterly diabase 
dyke cuts across the  hanging wall. The hanging wall is formed by a mixture of broken 
argilli tes, greenstone and gouge. 

!awe# Ilnm 4m Aswt blhppi Pbm Onm llesuiptian 
R116 1,190 0.30 1,497 59 34 12 Pyritic, hard siliceous, grey to greenish. 

The trench was closed in 1988, No samples are available. 

i 

The purpose of this trench was t o  fill in a gap between trench 2 and 3 and t o  help 
n s *  s E I *  ata t l~ lsn  ine trend of the aiieration zone, Dimensions or m e  trench are i6m x h x 

2.5m. The eastern end of the trench is the foot wall of the Danny Fault dipping a t  
45OW. The quartz-carbonate alteratim zone is 2 m wide overlain by 1 m gouge, broken 
argi l l i ta  and quartz veinlets. The hanging wall consists of a mixture of broken 
argillites, greenstone and gouge. I I 

SirpW A n d  A~I IWI  Asw am Pbm C ~ D P  DwcriDtim 
13115 B1 1,230 0.90 1,749 66 52 n I. n Tr 2 Gouge along footvall, orange red. 

I 

13116 B2 770 1.30 1,142 124 220 41 Grab Greenstone, sheared, pyritic, gwge. f 

13111 B3 670 2.00 1,319 164 490 10 0. h Siliceous zone as in R. 1, light green, breccia, 
1 
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Bed rock was not reached except the dip slope of the foot wall. Overburden was too 
deep t o  allow cutting the alteration zone. 

Thm& # 7 (Figure 16) 

The purpose of this trench was t o  open the large alteration zone anomalous in gold 
and arsenic found during 1987. For surface rock sample see sample description in 
section 8 - 30 Quartz-carbonate-tremolite alteration. Trench 7 is a composite 
trench consisting of 3 parts having the following dimensions: 

1. N - S 1Bm x 2 . h  x 2m; 
2. SE-NW 20m x 1.5m x 2m: 
3. NE-SW l!k x 1.5m x 2an. 

Trenching intersected several NE trending alteration zones, each about 1 m wide. 
Along the eastern trench wall N-S faulting showing carbonate veining cuts and off 
set  a lamprophyre dyke. The foot wall is light green t o  tan greenstone. The hanging 
wall is strongly rusty andesites and dark gouge. Sampling showed unusually high 
copper and zinc values. 

S ~ I M :  Auwb Aar byy Znm P b - p  Cup Description 
13101 1 24 0.20 142 45 12 56 Grab Siliceous, breccia vith pyrite, pale green, 

fault  W25E/90 
13102 2 520 0.30 2,249 72 25 48 Grab lore siliceous and pyrite, arsenopgrite 

fault as abwe. 
13103 3 480 0.30 974 54 51 20 1.3a pyritic, siliceous, hard light to pale 

green, intersection 1125E190 vith 115E/75sl 
carbonate and quartz stringers almng 
fault  p w  

13104 4 35 0.20 379 212 21 159 0 . h  S i l i~eous~pyr i t i c ,  greenpale, t r m l i t e  
along contact of Liraporphyre dike E/90. 

13105 5 410 0.40 861 162 17 32 0. fb as above, south of dike, siliceous, pale to 
light green, llicro breccia 

13106 6 40 0.10 18 93 16 58 0 . 5 ~  rusty, brom to green pyritic, less siliceous, 
greenstme, broken, msertopyrite, trerolite. 

13107 7 610 0.30 317 32 23 7 1. h Fault 13SE/45V, siliceous, light colored pyritic 
zone. Gouge on footmll. 

13108 8 1,145 0.60 3,342 112 137 41 1. [k As above, gouge on foot wall. 
13109 9 715 0.60 1,821 29 58 25 0. b h  As abwe, f o o M  gouge and broken dark 

greenstone. 
13110 10 230 1.40 1,635 14,980 52 289 Grab exrwely hard, siliceous, pale to  light green, 

intersection of H/15V fault vith 
135E/4Sll fault. Vall rock very broken black 
sulphlde, pyrite, A r s q i t e .  

13111 11 1,690 0.80 2,963 104 24 126 Grab broken, rusty, siliceous breccia greenshe, 
gossaneous. 

13112 12 650 0.30 2,118 115 23 66 2 . h  siliceous, dark broken greenstone, highly 
luwnitic and pyritic. 

13113 13 690 0.20 1,746 37 8 26 Grab Quartz vein material, lrinor carbonates, 
t r m l i t e ,  l imnit ic  
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During Febuary 198'7 several percussion holes were drilled west of trench 7. The 
writer has not seen the results of these percussion holes. In 1988 DDH 88-2 was 
spotted in the the same location. The objective was t o  tes t  the alteration zone a t  
depth. 

Priw t o  trenching, samples were collected along the road and creek south of 11+255 
from a1 tered andesite and quartz-carbonate-tremoli t e  veins t o  check on gold 
concentration within and near the splay thrust. 

~elet AUW ASDW X ~ P W  WDDR CUP Description 
ROO2 31 0.10 4 7 2 13 
Roo3 62 1.30 6 22 54 288 
ROO4 31 1.00 141 50 92 150 
Roo5 155 2.00 77 27 26 100 quartevein,vhite,trwolitefibrous 
RlOl 5 0.10 51 27 6 30 Andesite, sulqhdes, alteration ninor. 
R102 2 0.20 36 29 8 4 Mesite, cherty, pyritic. 
R103 33 0.10 163 73 10 21 hdesite, cherty, broken, pyritic. 
NO4 27 0.10 509 26 4 5 Andesite, foliated, cherty, pyritic. 
NO5 3 1.30 22 23 5 42 Wesite, pyritic. 
NO6 122 0.20 21 34 3 14 Mesite, siliceous, altered, pyritic. 

The purpose of this trench was t o  investigate a soil gold and arsenic high located 
within an overburden covered area. The trench was excavated by backhoe, trends 
N45W with the south end located a t  il+SBS, 8+85E, and has dimensions of 16m x 1,5m 
x 1.5m. 

The trench was mapped and sampled by Mike Densky, geologist. The writer checked the  
trench during his property visit in September 1988. All samples taken are  missing. 

A strongly gmanous quartz-carbonate zone cut by numerous small quartz veinlets, 
and by NE and N trending faults is exposed in the centre of the  trench, overlain by a 
thin blanket of broken argillites. Both the north and south limits of the trench cut 
greenstones. 

The quartz-carbonate zone is strongly weathered farming orange soil and limonite. 
The indicated trend is about N P E  with a westerly dip. A N-S fault dipping a t  38"W 
forms the apparent foot wall. 

The argillites appear t o  form a thin blanket, The rocks a re  strongly fractured, 
brokensand black t o  sooty in colour. Indicated strike is variable from E/7S0S t o  
N25aE/6!i0W. 

Andesites, fractured, dark green t o  tan with limonite, form the hanging wall and 
foot wall. DIM 88-4 is located in this trench. 
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%mab tt R (Figure 16) 

The trench was mapped and sampled by Mike Ilensky, geologist. The writer checked the 
trench during his property visit in September 1988. A11 samples descriptions are  
missing. 

The purpose of this trench was t o  check on spot gold highs in an area completely 
covered by overburden. The t rench is of i r regular  o u t  l ine consisting of 3 
interconnected branches with the south end located at 13+25S, 860E. Dimensions of 
the branches are: 

19.0 m x 3.0 m x 1.5 m 
6.5 m x 2.5 m x 1.3 m 
5.8 m x 1.5 m x 1.0 m 

The trench uncovered a strongly faulted and brecciated area within the greenstone 
which forms both the hanging wall and foot wall. The quartz-carbonate alteration 
zone is brecciated and consists of fault blocks. The general trend of the alteration is 
N280E t o  N. 

Numerous northerly trending faul ts  cut t h e  al terat ion zone. These faul ts  a re  
anomalous t o  the area since they have a easterly dip varying from 4S'E t o  8WE. A 
N68"E/7WN fault cuts and displaces the northern part of the zone. 

width ft: 
1.5 
4.0 
3.0 
5.0 
6.0 
5.0 
5.0 

Pmcusim Mllw February 1- 

During February 1988 a percussion drill program consisting of 4 drill holes was 
completed. The objective was t o  test  the alteration zone associated with the Danny 
Fault. No results were made available t o  the writer. 

During the  property visit in July 1988, the drill holes were found. 

Location i: HM 88-1, E, -86"; %2S, 925E 
HM 88-2, E, -78"; 9+62S, 9+40E 

The drill holes are located between Trench 1 and Trench 2. The dip of the Danny 
Fault 45O t o  W E  suggests tha t  the  drill location was too f a r  t o  the  east t o  
intersect the a1 teration zone. 
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Location 2: HM 88-3, S45"E, -45"; lB+JIS, W5E 
HM 88-4, N38"E, -56"; lM25, %HE 

Cuttings laying beside the drill holes suggest tha t  argillites were intersected in i 

both drill holes. The holes appear t o  have been spotted in a strongly disturbed 
structural area. 

Both of the drill holes were angled t o  intersect the gold anomaly associated with the 
quartz-carbonate-tremolite zone believed t o  be localized along strike of the Danny 
Fault . 
D i d  Drilling- 

The diamond d r i l l  program was supervised by Mike Densky, Geologist. The 
reccwuaendatim made by the writer for drill locations were followed in part  because 
of access problems. The writer revisited property in September 1988, after  the drilling 
was completed. 

Drill section were drawn by M. Densky, Geologist. Elevations and location of drill holes 
were surveyed by chain and Bruton. The writer modified the drill sections. 

IlIH188 - 1: <Figure 19) Location. 8+25E, 8+755, Depth: 229 f t  
Bearing: N85OE, Dip: -45" 

Purpose: To intersect the Danny Fault between Trench 3 and Trench 5, but the hole 
was mwed t o  the north t o  drill under Trench 6. 

The drill hole cut <from 20 f t  t o  35 f t )  cherty, brecciated andesite and passed into 
argillites and siltstone below. The contact is extremely broken, graphitic and sheared 
suggesting t h e  Lower Thrust plane was intersected. From 35 f t  - 229 f t  intense 
shearing is the main feature. From 120 f t  t o  140 f t  carbonate and quartz veinlets cut 
graphitic, sheared sil tst ones. 

Sylvester : Andesi t e-argillit e 
t 0 

Earn Group: Graphitic argillite-siltstone, sandstone. 

The Danny fault  was not intersected. A down dip projection shows t h a t  the  hole 
should have cut the  fault and alteration zone a t  50 f t .  

No samples assayed were anomalous in gold, 

XBH 88 - 2 <Figure 28) Location: 9+38E, 9706, Depth: 250 ft  
Bearing: SET, Dip: -45" 

Purpose: To test  the alteration zone along the Danny Fault a t  depth. HM 88-3 and 
HM 88-4 were drilled in the same general area. 

DDH 88-2 was for i t s  entire length within andesiteargiiiite of t h e  Lower Thrust 
sheet - Sylvester Allochthon. From 17.3 f t  t o  56 f t the alteration zone intersected is 
highly anomalous in gold. Pyrite, pyrrhotite and graphite occur in variable amounts as 
fracture filling or dissemination within shear zones. 
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one a sandstone, 

DDH 88-1 

SAMPLE INT'EfWAL Au 
NUMBER (FEET) (p.p.b.1 

131 95 139 - 143 1 
131 96 143 - 147 6 
131 97 147 - 148.5 4 

0 10 20 30 40 50Ft. 
I '-I 

CROSS SECTION 
DDH 88 - 1 
(FACING NORTH) 

M. DENSKY 

DATE: MARCH, 1989 LlGURE: (9 
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DDH 88-2 t r e r n o l ~ t e  a~t 'n .  

DDH 88-2 

SAMPLE INTERVAL Au 
NUMBER (FEE9 (p.p.b.1 

13131 17.3 - 18.6 340 
13132 19 - 23 1055 
13133 23 - 23.9 1230 
13134 27 - 27.8 21 5 
131 35 52 - 54 390 
131 36 54 - 56 560 
131 82 126 - 126.5 1 
131 83 128 - 129.5 2 
13184 148.5 - 150 1 
13185 176 - 178 10 
131 86 178 - 180 2 a t  250 ft. 
13187 188 - 188.5 1 
131 88 217 - 219 1 
13189 219 - 220 1 
13190 223 - 225 2 
13191 233 - 234 1 

o 1 0  20 30 40 5 o ~ t .  

. 
DUKE MINERALS LTD. 

MUSTANG CLAIM 
UARD MINING DIVISION, B.C. 

CROSS SECTION 
DDH 88 - 2 

+ (FACING NORTHEAST) 

M. D E N S K Y  
DATE: MARCH. 1989 FIGURE: z0 



DDH 88-3 
S 7 0 ° E  , - 45O 

DDH 88-3 

\% 
57 - 61 6 9 

13143 106.5-108 4 
1 3 1 U  108.5 - 109 4 

13149 355.5 - 357 1 
13150 365.5 - 366 

366 - 368 
366 - 370 
388 - 390 
390 - 392 
392 - 394 VI 

394 - 396 - 
0 200 Feet 

! 

DDH 88-L 0 10 20 30 40 50 Metres i 

I 
i 

127 - 128.5 1 
132 - 134 
140 - 141 
141 - 142.5 
151 - 152 
223 - 225 
231 - 233 
233 - 235 
235 - 237 
237 - 239 
239 - 241 
241 - 243 
243 - 245 
245 - 247 

DDH 3 & 4 



IXH 88 - 3: <Figure W) Location: 8+28E, iI+'?B, Depth: 443 f t  
Bearing: STWE, Dip: -45" 

Purpose: To test the northern part of geochemical anomaly 3 E and an associated 
electro-magnetic anomaly. Part of the core assays were lost making the assay data 
incamplet e. 

The drill hole intersected andesites - argillite, Sylvester Allochthon, from surface t o  
36 f t .  A t  36 f t  t o  52 f t  a fault - breccia zone cutting graphitic siltstones, the 
Lower Thrust fau l t ,  was intersected. The balance of t h e  hole was in clastic 
sediments, Earn Group, with wide fault sections, graphite, quartz-carbonate veinlets 
and thin pyrite bands. Chalcopyrite and sphaleri t e have been ident if ied. 

DDH 88 - 4: (Figure 21) Location: 9+88E, 12+30S, Depth: 325 f t  
Bearing: N3WW, Dip: -55" 

Purpose: To test  the  central par t  of geochemical anomaly 3 E and associated 
electro-magnetic anomaly. Part of the core assays were I d .  

The drill hole was collared in andesites and intersected the  Thrust Fault at  197 f t .  
The balance was clastic sediments as above. 

Work completed on the  Mustang claim group was not successful in locating economic 
auriferous quartz carbonate veins. Regional geological da ta  suggests t h a t  t h e  
rockunits outcropping on the claim group are t o  close t o  the Lower Thrust giving a 
geological environment not conducive t o  Cassiar type gold deposits. 

The alteration zone located along the Danny Fault and other areas consist of a 
greenschist facies mineral assemblage enriched in gold and arsenic in areas. 

These zones are interpreted as d u i t s  along which the  mineralizing hydrothermal 
solution circulated, but the depositional condition ie. temperature, pressure, eH and 
pH were not favourable for gold deposits. 

The sudden termination of the alteration zone at the thrust fault suggest that: 

1. The hydrothermal alteration pre-dates the Lower 'l'hrust ie. Gold mineralization 
originated a t  the depositional si te of the andesite-argillite assemblage. The veins 
were emplaced into structurally favourable localities and changed serpentinite t o  
listwanite. The Lower thrust  moved the  Sylvester Allochthon into i t s  present 
posit ion. 

2. The hydrothermal alteration originated a f t e r  t h e  formation of the  original 
thrust sheet and later mwenent displaced the roots. A la te  movement along the  
upper thrust is indicated a t  the Taurus Mine. 



In either case the mineralization is displaced from i t s  original place of origin, 

The best area t o  prospect for Cassiar type gold-quartz-carbonate zones is t o  the 
east of the area investigated, towards the synclinal axis assuring tha t  a maximum 
thickness of the favourable andesite-argillite assemblage has been pwserved. 

A t  Lang Creek, just t o  the northwest of the Mustang Claims a stratabound massive 
coppergold deposit is interbedded with argilli tes and andesites overlaying the Lower 
Thrust. The geological setting is similar t o  Besshi Type deposits. in several other 
locations within the Sylvester Allochthan occur massive sulphide pods. 

The potential for Besshi Type massive sulphide deposits is indicated. On the Mustang 
claims a large area is underlain by the  basal section of the Allochthan. This area is a 
prime target for exploration. 

The Earn Grwp clastic sediments a re  known f o r  t h e  wide spread ocwrence of 
exhalative bedded alphides and barite deposits. The western part of the Mustang 
Claim Group is underlain by Earn Group clastic sediments. 

Five drill care samples from DDH 88-3 and DDH 88 were submitted t o  Bob Lane, MSc 
canditate a t  UBC, for polished section study. The results are given below. 

Hand wle: Dim drill core 
Textures : Wpludes are concentrated in Phispy larinatim parallel 

tb the slatey fabric of the rock 
Minerals: Pyrite, p r ~ / s p " g e n e t i c  

Minerals: Pyrite 18, yellwish a t e ,  arkdral 
Cment: Pyrite was the only mlpbde W r a l  observed. It displays a total Lack of veatherlng d o r  
alteration. It occurs cmmtrated in bwds that parallel the fabric ot the rock. lbe bands are a t  rost 5 ra thick. 
Ihe pyrite in this specimt i s  deered to be syngenetic. Pyrite is also found to encapsulate carbonate grains 
juggc3ting rinor sulplvde rewbilization. 

H w d  Smple: Diamond dr i l l  core 
Textures : Dissehated finely 
Minerals: Pyrite 

Minerals: Pyrih I$ yellmish ate, subhedral to euhedral cubic, also occupies (. 1 n fracture3 
Cment : Grain ~ i z e  ranges from <. 05 n to .9n in diareter 



Hand e b :  D i m d  drill core 
Textures : Pyrite occurs in vhispy layers that parallel the overall 

fabric of the host rock 
Structures: Quartz-carbonate veinlets host abmkmt mlphide but are 

a rinor corponent of tbR rock 
lIinerdls: Pyrite, sphalerite, chalcopyrite 

Hinerals : m i t e  - 18, yellomsh vhite, mrhedral 
Chalcopyrite - trace, yellw, anhedral 
Sphalerite - trace, ledim grey, anhedral 

Hineral Association: Chalcopyrite i s  c d y  intergrown vith and rarely contained in pyrite. 
Sphalerite i s  associated dth pyrite ad pyrite/ chalcopyrite intergrovths 

Cement: Pyrite is both qmgenetic and epigenetic, llhile chalcopyrite and sphalerite are e p i p t i c  

Hwd Sarole: Dim& dril l  core 
!Cextures : anhedral to mbkdral pyrite, su;bhedral @kalerite 
lherals : Pyrite (1-231, sphalerite (trace) 

Ilinerals: Pyrite - 68, yellmsh white, amhedraL rarely euhedral 
Chalcopyrite - trace, yellow, atnhedral 
Sphalerite - trace, ledim grey, arrhedial, red irredesence 

llineral Zissociation: Chalcopyrite occurs intergoen vith pyrite and as isolated whedral grains 
Sphalerite in equlibrim vith pyrite 

Conent : Apn Pyrite i s  both a prirary and epigenetic rineral, and vas precipitated in equlibrivn with 
sphalerite and chalcopyrite 

'Ihe ~ u s h g  claim group has not been explored for syngenetic base metal deposits 
known t o  be associated with certain stratigraphic sections of the Earn Croup. 

In the western part of the claim group the Earn Group is in fault contact with Atan 
Group carbonate rocks. These carbonates have potential for manto type base metal 
deposits. A zinc geochem anomaly and sphaleri t e mineralization as replacement and 
fracture filling was found within the carbonates. The sh 
and warrants more detailed investigation. 

March 25, 1989 Fred Wcfcapek, F.bg. 
Richmond B.C. Consulting Geologist. 
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COST STATEMENT 

T o t a l  D r i l l i n g  ( s e e  i n v o i c e  a t t a c h e d )  

A c c o m o d a t i o n  S e r v i c e s  

- 2 D r i l l e r s  - room & b o a r d  ( 1 4  d a y s  x 6 0 . 0 0 )  
- 2 D r i l l e r s  - meals ( 1 4  d a y s  x 30.00 ) 
- 1 G e o l o g i s t  - room & b o a r d  ( 1 4  d a y s  x 6 0 . 0 0 )  
- 1 C o n s u l t a n t  - room & b o a r d  ( 1  0  d a y s  x 6 0 . 0 0 )  
- G u i l f o r d  B r e t t  - room & b o a r d  ( 4  d a y s  x 6 0 . 0 0 )  

S u b  T o t a l  

R e n t a l s  

- 4 x 4  t r u c k  , 1 month @ $900 .00 /month  
- Honda WB 1500 Waterpump, 1 m o n t h  @ $300.00/month 
- Honda ATC, 1  month  @ $400 .00 /month  
- Kawasak i  100 T r a i l  b i k e ,  1  mon th  @ $200.00/month 

S u b  t o t a l  

O t h e r  

- F u e l ,  g a s  
- Mob Demob van  t o / f r o m  C a s s i a r ,  meals, e t c .  
- R e p o r t  P r e p .  ( i . e .  d r a f t i n g ,  w r i t i n g )  
- Management Fee  

S u b  t o t a l  

DRILLING PROJECT TOTAL 



I N V O I C E  
September 6/ 1988 

48 13 
21 15 - 129th s t .  

Duke Minerals Ltd. 
510 - 700 W. Pender Street 

i"i Vancouver, B.C./ V6C 1G8 

0. J. DRILLING COMPANY LTD. 
"""a* 

Re: Surface Drilling (Cassiar Job) 
A U ~ U S U ~  18 - 311 1988 

WHITE ROCK, B.C. V4A 8H6 
Phone 531 -41 34  

iril 
DRILL HYDRA 38 

Hole #DDH 88-1 
NW Casing 0' - 20' = 20' @ $30.00 - $ 600.00 
NQ Core Drilling 20' - 229' = 209" @ $23.00 - 41807.00 $ 51507.00 

Hole #DDH 88-2 
NW Casing 0' - 10' = 10' @ $39.00 - $ 300.00 
NQ Core Drilling 10' - 250' = 240' @ $23.00 - 5,520.00 5,820.00 

Hole #DDH 88-3 
NW Casing 0' - 20' = 20' @ $30.00 - $ 600.00 
NQ Core Drilling 20' - 444' = 424' @ $23.00 - 9,752.00 101352.00 

Hole #DDH 88-4 
NW Casing 0' - 30' = 30' @ $30.00 - $ 900.00 
NQ Core Drilling 30' - 325' = 295' @ $23.00 - 6/785.00 7/685.00 

Consumables 
24 Bags of Drilling Mud @ $16.50 - 
9 Pails of Liquid Mud @ $166.00 - 

Cat Hours D6C #1 - 42 Hours @ $75.00 Per Hour (see attached 
invoice) 3,150.00 

Core Boxes and Lids (See attached invoice) -.---I ___-.- - 
60 NQ Core Boxes @ $9.35 = .- - ___-- ., ! !--J \ $ 561.00 
20 NQ Lids @ $3.15 = r4 y::? (-.?, I , I 

I I 63.00 624.00 
G., 

~obilizat ion and Demobilization 
Mob.  ruck) 4 Hours @ $82.50 = 330.00 
Demob. (Truck) 4 Hours @ $82 . 50 330.00 660.00 

Labour Rate 
Aug. 18 - 16 Man Hours Aug. 24 - 12 Man Hours 

" 19 - 28 " I! " 28 - 16 " I1 

1, 2 1 -  4 "  11 '1 3 0 -  8 "  II 

11 22 - 10 " I I 11 31 36 " 'I 

- 
130 Man Hours @ $27.00 31510.00 

TOTAL 

6'. 
Ralph J. Braden, Manager n~J+d! <Y &L 
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THIN SECTIONS AND POLISHED SECTION STUDY 
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Eandsaaple: Dimnd Drill Core. I 
Colour: Ligth to Dark Grey banded; 
Texture: Thinly bedded to laminated, lensoid, f issile, slatey 
Structure: Primary (?) layering or foliation 
Minerals : Graphite, Pyrite, Quartz, Micas, Clay 

min Section: 

Hatrix: 98% of total 
55% clay, very fine grained 
15-208 quartz, very fine grained, pressure shadovs and overgrowths 
15-208 carbonate, very fine grained, pervasive 
10% graphite, thin vispy partings to lainat ions 
2% musmite, fine grained, mostly altered to clay minerals 
i%sulphides, mceatratedhuhispy1;uinatirms 
Grains/Crystals/Pragraents: 2% of total. 
1% Quartz: Augen-like grains or coqosite grains that range up to 2.1 a in  length; 

c m ~  sutured grain W a r y ;  weak undulose extinction 
1% Calcite: Rhomb or lense shaped grains that reach a maximum size of 3.1a 
h. I s m i t e :  Rare rectangular grains ranging up to 2 m in length; mostly altered to 
clay minerals 
Alterat ion: Mscovite to clay 
Textures : Sulphides are concentrated i n  whispy lainations parallel to the 

slatey fabric of the rock 
Minerals : Pyrite, priaaryf syngenet ic 

Ninerals : Pyrite I%, yellovish white, anhedral 

Cont: Pyrite was the only sulphide mineral observed. I t  displays a total lack of 
weathering andlor alteration. I t  occurs concentrated in  bands that parallel the fabric ot 
the rock. The bands are at lost 5 n thick. The pyrite inthis speciment is deemed to be 
syngenet ic. Pyrite is also found to encapsulate carbonate grains suggesting minor sulphide 
remobilization. 



Ibdsaqle: Diantond Drill Core. 

Colwr: Mim grey 
Texture: Vuggy (solution) cavities, brecciated f ine-grained layered 
St wcture: Minor fractures, 50 deg to core axis 
Hinerals: Quartz, clay, carbonate, pyrite, carbonaceous material 
min Section: 

Matrix: 100% 
70-75%Quartz: cO. l~~ .8~ ins ize ,d i sp layquartaovergrovths ,  recrystallizati~n 

textures and weak undulose extinction 
10-155 Carbonate: Very fine grained, pervasive 
10-15% Clay: Pervasive 
3-55 Carbonaceous Raterial: 
Tr Sulphides: Subhedral to euhedral pyrite Rlbes up 

to .2  mma on edge 
Tr liusmvite: Very fine grained to fine grained, anhedral to subhedral 

Rusaovite to clay A1 terat ion: 

Textures: Disseainated finely 
Minerals: Pyrite 

Hinerals : Pyrite I%, yellovish uhite, subhedral to euhedral cubic, also occupies 
4. lm fractures 
Co~~lent: Grain size ranges from (0.05 am to ~.9m 

in diameter 



Bantsaqle: Dimnd Drill Core. 
Colour : Medium grey 
Texture: Layered, aligned lensoidal ' clastst , ninor crosscutting 

carbonate veinlets 
Structure: Practures,cross cutting carbonate fractures 
Minerals : Quartz, graphite, carbonate, pyrite, clay 

min Section: 

Matrix: 100% 
45-50% Clay: Very fine grained, also forms lense or disc-shaped features 
30-358 Quartz: M a 1  size is .I mu, moderately well rounded grains 
10-1 5% Graphite: Pervasive, forms distinct laminae 
3-51 Calcite: Fine to medium grained mtrix component 
38 Musmite: Fine to medium grained 
1% Qllorite: Very fine grained laths 
1% Sulphide: .05-2 nan void and fracture fillings 

Grains/XtalsfFrags: Abundant QZ overgrovths - grov parallel to foliation. 
Pine grained Muscovite laths also are aligned parallel to the fabric. Quartz grains with 
overgrovths ~ ~ 1 y  contain Muscovite laths. Sutured contacts between Quartz grains are 
a m .  
Blterat ion: Secondary Muscovite 

Hand Saqle: D i m  drill core 
Textures : Pyrite occurs in whispy layers that parallel the overall 

fabric of the host rock. 
Structures : Quart z-carbonate veinlets host abundant sulphide but are 

a minor component of the rock. 
Minerals : Pyrite, sphalerite, chalcopyrite. 

WLISlgD SgCllIOB 
Minerals : Pyrite - 11, yellowish white, anhedral Chalcopyrite - trace, yellow, 
anhedral Sphalerite - trace, medium grey, anhedral 

Mineral Association: Chalcopyrite is c a ~ ~ n l y  intergrown vith and rarely contained in 
pyrite. Sphalerite is associated vith pyrite and pyritelchalcopyrite intergrovths. 

Commt: &rite is both syngenetic and epigenetic, while chalcopyrite and 
sphalerite are epigenetic. 



Eandsaqle: Diamd Drill Core. 

Colour: Grey 
Texture: Finely laminated 
Structure: Cross cutting Quartz - Carbonate - Sulphide veins 
Minerals: Quartz, carbonate, graphite, carbonaceous material, 

chlorite (?), pyrite, sphalerite 

Yhin Section: 

Matrix: 100% 

45-50% Clay: Very fine grained 
15% Quartz: Primry and recrys t a1 1 i zed grains 
20% Carbonaceous material: 
5-10% Muscovite: Ilbmdant fine to medium grained laths 
10% Chlorite: Abundant fine grained laths 
1-2% Sulphides: 

Alteration: Secondary Husoovite 

Textures : enhedral to subhedal pyrite, suMedral sphalerite 
Winerals : Pyrite (1-2%), sphalerite (trace) 

Minerals: Pyrite - 68, yellowish white, anhedral, rarely euhedral 
Chalcopyrite - trace, yellow, anhedral 
walerite - trace, medium grey, anhedral, red irredesence 

Mineral Association: Chalcopyrite occurs intergrown with pyrite and as isolated anhedral 
grains Sphalerite in equilibrium with pyrite. 

Colanrent : Again Pyrite is both a primary and epigenetic mineral, and was 
precipitated in equilibrium with sphalerite and chalcopyrite. 



fl;amfsaaple: Diamond Drill Core. 

Colour : Light grey 
Texture: Massive 
Structure: Graphitic partings, Quartz - Carbonate Veinlets 
Minerals : Quartz, calcite, carbonaceous material - graphite 

Thin Section: 

45-5045 Calcite: Including grains and the abundant carbonate c m t  
30-35% Quartz: Strong undulose extinction, medium sand size particles 
15-20% Clay: Recrystallized cement 
3-5% Graphite: Finely disseminated elongate parallel to foliation 
18Nuscuvite: Finegrained 
Tr Sulphides: Very fine grained and sparsely disseminated, pyrite 












