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INTRODUCTION 

Teck Exploration Ltd. carried out an exploration program on the H.D. property 
from September 28 to October 12,1993. The work was primarily centred around a 
diamond drill program on the H.D 1, H.D. 2 and H.D. 3 mineral claims. 

The exploration program was directed towards the possibility of locating 
accumulations of volcanogenic massive sulphides. Work was directed towards 
previously untested surface mineralization and related geochemical soil anomalies. 

Rock outcrops and mineral showings in the area of interest were mapped, with 
selected samples examined through thin section study. 

LOCATION. ACCESS 

The claim area is located approximately 5 kms north of Houston, in west central 
British Columbia. The claims cover the majority of the south facing slope of Mount 
Harry Davis, which reaches an elevation of 1250m. 

Access is obtained by means of Mount Davis Way and the North Road, the 
turnoff of which is one kilometre east of Houston. The main access road reaches to 
the top of Mount Harry Davis, terminating at a Department of Transport VOR facility. 
There are also short spur roads accessing two radio transmission towers, also located 
near the top of the mountain. As well, there are a number of old roads that were used 
for previous mineral exploration activity. These are mostly undriveable. 

The property is entirely forested, and is drained by only a few very small creeks, 
which are insufficient for supplying water for drill programs. 

CLAIMS 

For the purpose of recording assessment, the HD Group is defined as follows: 

Claim Tenure No. Units Due Date 

April 21 196 

11 

August 18/96 
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The expiry year for all five claims will be extended to 1999 with the acceptance of 
this report. The present work program was carried out by Teck Exploration Ltd. under an 
option agreement dated September 21, 1993 with claim owners Wes Moll, Daniel Merkley 
and Gloria Merkley. 

HISTORY 

Numerous Zn-Pb and CU-Ag showings are known to exist at widely scattered 
locations in road cuts, trenches and small hand-dug pits on Mt. Harry Davis. In 1982 , the 
HD 1-4 claims were staked over the showings with subsequent magnetometer, VLF-EM, 
and geochemical surveys conducted by the Endako Mines Division of Placer Development 
Ltd. In 1985, Eldor Resources Ltd. conducted a gravity survey over portions of the claims 
and drilled two short diamond drill holes with negative results. The HD 5 claim was staked 
in 1988, by Equity Silver Mines Ltd. to cover an area of new showings. Also in 1988, 
Equity carried out soil geochemical, and IP surveys over the HD 3 and 4 claims as well as 
776.2 m of diamond drilling in 6 drill holes. None of the exploration programs to date have 
located mineralization of economic consideration. 

GEOLOGY AND MINERALIZATION 

Bedrock on the HD claims is part of the Telkwa Formation. These are the oldest 
rocks (Lower Jurassic) of the Hazleton Group. The Telkwa Formation consists of volcanic 
and sedimentary rocks related to island arc volcanism. Tipper and Richards (1 976) assign 
rocks in the HD area to the "Babine Shelf Facies". These facies form transitions from non- 
marine volcanic rocks that underlie the Telkwa Range, 40 km to the west, to thick deposits 
of marine rocks in the vicinity of Babine Lake, some 50 km to the northeast. Rocks of the 
Babine Shelf Facies are described as "calc-alkaline basalt to rhyolite; subaerial and 
subaqueous flow, breccia and tuff; limestone, greywacke siltstone and shale" (Tipper and 
Richards, 1976) 

Virtually all rock outcrops in the area of the 1993 drill program were of volcanic 
origin. 

Chert has been located in two locations, both at the Hilltop showing area and 
approximately 700 m east of this area. At the Hilltop showing, the chert and carbonate 
rocks are mineralized with massive to laminated sphalerite. Overall, chert is very restricted 
in occurrence and is believed to be primary. 

There are several variations of rocks of rhyolitic composition, across the property. 
Most of the rocks are of pyroclastic origin, matrix-supported and heterolithic. 

Another important rhyolitic unit consists of a red tuff composed of red hematitic 
matrix, frequently displaying preferred orientation of pyroclasts and flattened pumice lapilli. 



This is probably a subaerially erupted unit which is interbedded on various scales with non- 
hematitic rhyolitic tuff units. 

A distinctive dacite porphyry occurs in extensive zones throughout the property. The 
rock is aphanitic, with a dark grey matrix and abundant euhedral plagioclase phenocrysts 
1 to 2mm. The rock is massive and appears to be an intrusive porphyry. 

Dark green, aphanitic andesite dykes occur frequently, but volumetrically are 
unimportant. They probably belong to the Endako Group of Tertiary Age. 

Silicification, and carbonitization (the latter accompanied by numerous carbonate 
veinlets) were observed in drill holes, especially where elevated zinc values are present. 
Significant argillic or chloritic alteration was nowhere observed, either in outcrop or in drill 
core. 

Rock attitudes are generally difficult to determine on the claim area, but generally 
strike from north to northwest and dip steeply east. Faults of various scale occur 
throughout the property and have a similar northerly trend. Fracture zones commonly 
provide loci for copper or zinc mineralization and carbonate veins on the HD property. 

Two principal types of mineralization are present on the property: copper-silver- 
arsenic, and zinc-lead with enhanced (but uneconomic gold-silver moly). The copper- 
silver-arsenic showings have received almost all of the past exploration activities. It is the 
opinion of previous operators that Cu-Ag-As occurrences are small, fracture controlled, 
and unlikely to be economic. 

Zinc has several modes of occurrence. In the chert-carbonate horizon exposed in 
the area known as the Hilltop Showings, brown, honey-coloured sphalerite occurs in the 
massive to laminated chert as irregular patches with fluorite inclusions. Discordant quartz 
or calcite veinlets (both +I- sphalerite) are also present. Showings in the Hilltop area which 
are not hosted by chert are similar to the Switchback Showings (described below), but with 
more abundant fluorite. 

At the Switchback area, zinc occurs in silicified pyroclastic rocks of rhyolitic affinities. 
In thin section, sphalerite occurs as disseminated, ragged grains, usually less than 1 mm. 
These rocks contain a large number of very narrow carbonate veinlets, which sometimes 
carry sphalerite. Secondary carbonate is also disseminated throughout the matrix of these 
rocks. Rocks of this zone, are similar in appearance to those of the Tower Showing where 
zinc mineralization is found to occur in a silicified tectonic breccia. 

Zinc occurrences in the Baseline area are clearly fracture controlled, and range from 
thin fracture coatings to a calcite-sulphide vein less than one meter in width. A similar such 
vein was encountered in drill hole HD-93-02 (Hilltop Showing area) at 175.6 to 176.4 m, 
which assayed 13.6 % Zn with anomalous values in copper, silver, cadmium and gold. - 



Two styles of mineralization exist (1) weak, syngenetic sulphides associated with 
cherts and carbonate rocks and (2) significant epigenetic zinc in quartz and carbonate 
veins and veinlets. Disseminated sphalerite occurrences may be related to silicification of 
felsic pyroclastics and tectonic breccias. 

DIAMOND DRILL PROGRAM 

The diamond drill program was carried out on the HD 1 and HD 2 mineral claims 
over the period October 5 to October 11, 1993. All drilling was of NQ size and totalled 
648.5m in four drill holes from four separate drill sites. The drilling was carried out by 
L.D.S. Diamond Drilling Ltd. of Kamloops, B.C. As local drill water is not available on the 
property, Gallant Trucking of Kamloops was hired to haul water from the Bulkley River in 
Houston. Drill core is currently stored at the residence of Dan and Gloria Merkley, of 
Houston, B.C. 

All drill holes were collared from existing roads. No new roads were constructed in 
the course of this drill program. Drill collar locations were surveyed in using a hip chain in 
conjunction with known road locations. Drill collar elevations were determined by a pocket 
altimeter. 

The drill collar locations and surface projections of the drill holes are shown on 
Figure 3 at the back of this report. Drill core logs and drill core assay results are 
summarized in the appendix. 

Particulars of the four drill holes is as follows: 

DRILL PROGRAM RESULTS 

The drill program carried out by Teck Exploration Ltd. tested three 
zones of surface sulphide mineralization in an area of high zinc +/-cadmium soil 

-4- 



geochemistry. The rationale for drilling the four drill holes is as follows: 

This hole was drilled in an attempt to intersect 
a roadcut zinc mineralized quartz breccia zone, previously referred 
to as the Tower showing. This zone had not been previously 
successfully drilled. The breccias suggested a possible expression 
of a deeper seated mineralized volcanogenic vent structure. The 
drill hole intersected an upper zone of approximately 30m of variably 
brecciated orange to red (hematitic) rhyolitic quartz breccia with 
minor pyrite and no base metal sulphides. A more detailed 
description of the surface geology of this zone is presented on 
Figure 4 (" Geology of the Tower Showing"). 

Drill hole #2 tested the western flank of a zone 
of a high coincident zinc and cadmium soil anomaly in the Hilltop 
mineral showing area. This drill hole was designed to determine the 
extent and style of mineralization in this previously untested area. 
A zone of weak to moderate quartz-carbonate alteration occurs from 
72.2-88.4 m in rhyolitic tuffs. This zone contained numerous 
anomalous zinc values including a high grade interval of 3.4 % Zn 
from 85.3 to 86.4m. A weighted average of 0.78% Zn was returned 
across the interval 81.4 - 88.4m. There were also two distinct 
occurrences of high grade zinc assays related to quartzlcarbonate 
veins lower in the hole, both across intervals less than one meter. 

Drill hole #3 was drilled on a localized, but 
strong copper geochemical soil anomaly, in the vicinity of the B.C. 
Telephone microwave tower. The drill hole intersected a sequence 
of mostly rhyolitic lapilli tuffs, lesser porphyritic rhyodacites, and 
minor andesite dykes. There were no recognizable base metal 
sulphides observed in this drill hole. 

Drill hole #4, like drill hole #2, tested the strong 
coincident Zn-Cd soil anomaly in the Hilltop showing area. This drill 
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hole, as with the others, were drilled from road accessible locations. 
This drill hole tested the soil anomaly closer to it's higher value core. 
The hole encountered a zone of weak to moderate quartz-carbonate 
alteration (as in hole #2) from 52.4-93.7m. Associated with this 
alteration zone are numerous anomalous zinc values. The interval 
from 57.2 to 84.3m was entirely sampled. Of the 17 samples taken 
for assay over this interval, only 3 samples assayed less than 1000 
ppm Zn. There was also a higher grade core from 70.75 to 77.6m 
(6.85m) averaging 1.2% Zn. 

SUMMARY AND RECOMMENDATIONS 

As with all previous operators on the HD property, the Teck 1993 
diamond drill program failed to locate economic concentrations of base or precious metals. 

The Teck exploration program sought to locate a source of 
syngenetic style, shallow water, volcanogenic massive sulphides. The subeconomic, 
epigenetic vein style of zinc mineralization returned by the 1993 Teck drill program, makes 
it unlikely that the HD property hosts a massive sulphide body of economic size. 

The source of the extensive lead-zinc-cadmium soil geochemical 
anomalies has been explained by this drill program. All of these anomalies are related to 
structurally controlled lead-zinc vein systems. Although these zones are of significant 
width, they are low grade. Continued exploration for this target type is not warranted. 



APPENDIX 1 

COST SUMMARY 

A. SALARIES 

G. Thomson (Geologist) 20 days @ $271.87/day 
J. Oliver (Geologist) 7 days @ $329.54 " 
D. Nikirk (Technician) 10 days @ $1 95.80 " 

6. LIVING COSTS (Motel, Meals) 
- 4 man weeks; Houston, B.C. 

C. TRANSPORTATION 
(Truck, gas, airplane flight- J. Oliver) 

D. DRILLING (L.D.S. Diamond drilling Ltd.) 
21 08' NQ core @ $1 O.OO/foot 

E. ASSAYING (Rossbacher Laboratory Ltd.) 
- 56 core samples assayed for gold geochem. 
and 30 element ICP; 8 zinc assays from above samples 

F. WATER TRUCK RENTAL (Gallant Trucking, Kamloops) 

G. REPORT PREPARATION - 7 days @ $271.87/day 

H. THlN SECTION STUDY (J. Oliver)- 2 days @ 329.54lday 

I. THlN SECTION PREPARATION (Vancouver Petrographics) 

J. DRAFTING (S. Archibald) 3 days @ 217.50/day 
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CERTIFICATE OF QUALIFICATIONS 

Gregory R. Thomson, P. Geo. 
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I hereby certify that: 
1-1 

W 

1. I graduated from the University of British Columbia in 1970 with a B.Sc. in geology. 
F1 

d 

m 2. 1 am a member in good standing of the Association of Professional Engineers and 
Geoscientists of the Province of British Columbia. 

Id 
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Ld 3. 1 have worked since graduation as an exploration geologist, mostly in the province 
of British Columbia. 

W 4. The work described herein was carried out under my direct supervision. 
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G.R. Thomson, P.Geo. 
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APPENDIX 5 

DRILL LOGS 



TECK EXPLORATION LTD. HD PROPERTY 

ITS: 93U7E DATE COLUREO: 5110193 

CLAIM: HO-2 DATE COMPLETED: 6110193 

ELEVATION: 1212 m DATE LOGGED: 

GRID COORQ: 

LOGGED BY: G.T. 

CORE SIZE: NIL 

Rhyolite whnitk, miur.  onms brwrwle er-, pmmlrrnt 
flow bandlro, m l m  l o u l k d  1nw.qu.rarb udnlat. w. nr. wtl -  
hcm, wankautobreZciRion. 

VEINS 

W L  *. a r b  

Rh".,l,te bred.: a-=brkk r d  f r q .  ..are" 10 drk. ore" 
ch.wonic m*, hsn. d u  and m.trtr nn. 

I 

HOLE NO. HD-93-01 PAGE: 1 of 2 

LENGTH:114.9 m 

DEPTH OF OVB: 3.96 m 

CASING REMAINING: 

WATERLINE LENGTH: 

PROBLEMS: 

I SAMPLE DATA I RESULTS 



DOH 10. HD-93-01 PAGE : 2 

%it* Idybl: mod. to drk. oram. .ph.n(Us, M y  .myad&idal. U.Cal7Oe 
.hu. mn-. LCont 20. 

RhvoIIti~ CMUI -h tYn: mod o m  worn ..h m t r h  w. k l i &  
b.nd. .od clMers of Pdq. s v N l  hws to 1.0 m.: oval pisolitc. @ 

Rhrolilic iapilll tutt: kerolitHr. p l o  brownmod or- grmrd-. 
m a  plb a r m  to b.lCk rod Iheml. m w ,  1.3 mm. r i l l1  looll" 
fo 2.0 om. 

RESULTS 

m ~ ~ ~ i t i ~  I..III~ tutf: ~ero~i th ic .  b- g . 1 -  or-, monld. 6- 
10 % .Maid Iap1III 1.w.. ronplsuola dark hem. dot. d 
re+,-mt. to 1 n sm. 

Clndaits Idykcl: m d  st-. .h.rp rontrf . .  



TECK EXPLORATION LTD. HO PROPERTY PROJECT #1736 HOLE NO. HD-93-02 

NTS: 9347E DATE COLLARED: 06110193 OEPTH - DIP - AZ LENGTH: 206.35 m 

CLAIM: HO 1 DATE COMPLETED: 08110193 45" 135' DEPTH OF OVB: 3.96 m 

ELEVATION: 1205 m DATE LOGGED: CASING REMAINING: 
GRID COORD: WATERLINE LENGTH: 

LOGGED BY: G.T. PROBLEMS: 

PAGE: 1 af 3 

mkmtnnu. sonptuaw glum brors~bnhrcin~n.. u w y  @ 
13.4-1 7.0 m..mlmr drk bldlna han. vnlu. mimr whf qu vnlu to 
1.0 cm @ 17.023.7 m. 

1 68.8-84.3 Web Idyk-k whsnitb, mod. or-. 6% a r b o n t o  mkrovnlu IW 
n, l . O n n .  



DDH NO. HD-93-02 PAGE : 2 

101.4-108.8 M s l t o  idykd: mod. ween. .ph.dtie. p l v d v a  wht. d d t o  
mirrounlts (-311, I-! b m b  Mhr. 

108.8-112.7 Rh~~I i l ls  la~IiiI 1YIf: mkod w k o r m  (o *W.h brwngrand-. 
Seakkizd, wdl m n d .  Msollt l is fcl.1~ 1,-s, 3-8 mm , 
p'de,cnti.ll" .e,isitizod. 

112.7- M d t e  Idlkcl: continuor. mnod m d .  or-. .ph#dtlc. loullr 
148.08 rodd1.h brn"roM.  loul apldotc p.frk, ""I". loui e.Ucl",* 

lo-. 2 5  Z ulsito misrwnl~  

148.08- Rhyditio Ihpllli Mt: hn~ollthic. sro.mlonrmo 1r.p...26 mm. 0,- 

160.3 nd lule oink @ 148.08-148.84m.. oarpicu0ua am. rod 
I-&dl( fmm, 2-6 mm r t  In orr* b r w m  mark  w. nr rpy. @ 
148.84-1609 m 

vn. 1020' 1. 

C.A. 

SAMPLL DATA I RESULTS 



DDH NO. HD-93-02 

I STRUCTURE SAMPLE OATA 

FRDM 
UmMTTO 

164.26- 
17222 

* N O E S  VEINS 

176.7- 
178.36 

178.36- 
178.92 

SIMPLE TO LENGTH ALTERATION MINEFLUS 1%) 
NO. Imrte,., 

I I I I I I I I 

FWeltis IWlll 1~dC dr&h brown to buff, or-. red, buff frw., 3- 
6 mm, 1 4  %. trs. h. mlcrwda 

CnrhIYlbOWNmwUm Vdn: d u k  m l m w  -. h w. red 
bpreid.1 1,- sut bv qprox. 20% wht q m u b  vnta. -1- 
infermkd w. .ohml. my 

Rhyditb - Irq-I: m o l d .  b u n  o r a n  oroundmp. w. 
vrbblo dze pinkish b r w n  rhyol. hsr 

100.09- 
200.06 

fUlyo Its ..n tnt: mlrw pni O l o n  lo b m n  om, qrxm 6-10?. 
Upllli M lm-a. my blob. m*. l D c m  Q 180.8 m. mimr qe 
v r l n  smwrdd u, tor. .rh B 186 0 2 0 0 0 6  m 

200.06- 
206.0 

PAGE : 3 

121004 
121906 

206.0 
208.36 

208.36 

RESULTS 

M i t e  PI-. porphyry: PI*. +. 24mm. subWr.l. 30% w. 
or- chln. around-. lmcrboddod dk. qrorn r h  MI IWcn @ 
20026600.36.20086-201.66.201.86-202.7m 

183.7 
186.2 

0.3 %fa. PI 

Rhvolltb hpilli -h tuni or- fo browni.h w. SF rod h m u t b  
to p l e  fdsl. f r q .  

E.O.H. 

186.2 
188.73 

tlc. dl" OYCpY 

1.6 
1.63 

121878 206.0 208.36 1.36 



TECK EXPLORATION LTD. HD PROPERTY  PROJECT^^^^ HOLE NO. HD-93-03 PAGE: 1 of 3 
NTS: 93Ll7E DATE COLLARED: 08110193 DEPTH DIP - - A2 LENGTH: 148.44 m 
CLAIM: HD I DATE COMPLETED: 09fl0193 4 5 O  270" DEPTH OF OVB: 9.14 m 
ELNATION: 1209 m DATE LOGGED: CASING REMAINING: 
GRID COORD: WATERLINE LENGTH: 
LOGGED BY: G.T. PROBLEMS: 

CORE SIZE: NI1 

I I I I I il 

RESULTS 

-11.4. Rhrolitb frwmenf.1: oreyorocn. MnoMNc. 60% mw. Irq.. to 
-14.4 3.0 cm..plo gr-. butt. nd Ihcm) frws. llmon. N l d  dm. 

p.ni.ll" ,*bled. 

14.4-24.76 RIIPIIUC Ia~llll tuff: M d l t k .  mbod f4.k butt, pwlhh,  rod. darl 
PVrrB UXI. frw=. 2-20 mm. .pwm 3040% 1.~1111 dzs frqs. 

24.76.31.6 R.L.T.: a .bw. w. overall b l o r l w .  w. wo.k to m d .  prvr lva  
d w  alt'nof f d d o  wmndrn-. I rod h n a t l t k  frq. matfortodl 



DOH NO. HD-93-03 PAGE : 2 

DEPTH 
,-m I 

RLT: .bWo W. -rive b l d w  d tddr wound-. rod 
to dark -itk tr.0.. .re uulferod, loul izd p . W b  ot non 
bl-M turn. I - I~  .od t r w .  to 6.0 rm. m l m  lout frnurin.  
+I- dm~lwwo -m.. 

R.LT.: m d  to drk gr- M V k ,  10230 %lap. fr.0.. 1-2 rm, b l l y  
to 6.0 un. matlv tdalrrram to D S ! ~  or.mB w. mlmr r d  am. 

b r w n  tr-.. to 1.osm w. .mwx 20% sro.mlp.lo .roar .n.. 

.p.W trmmcnt z-, m k d  we or-, rrum. minor D",.lbh 

88.92- I Rhvolito mrphry IRhyoddtcl : mn. pale lo mod grev or- to 
116.06 p.lc or- b m w ~  microfnslwd, a m q b u  Mw. p h .  2 4  mm. 

1016%. limordtlc f r r t  cMIms. .mradio hdllno gwurb  vnlu, w. 
minor han. mkrwrdu, bl-kd 8 114.06-1 16.06 m. 

Ahy01itir r h  tuft: m k d  aptanit1. p.1- WPC -1s .r-. 

116.06- R.L.T. : m d  to drk or- matrk. We la(slC. rod and dark 1.01III 
126.6 few., < t.acm, ra-sox, lou l  rumish dt. band. .urrowdiw 

sh.l&nb qw vnlu tram 116.86-1 17.68. red han. tract. 
rn.flW.. 

126.6- M d t o  Idyk-t mod or-. aph.dlis, mlmr wb. mkrwdts. 
128.46 spprox 1% shlor. spot.. 1-2 mm, bl-ho6 @ 126.6-128.0~. bm. 

m,rmvn,t., tn*"od thrnWbuf. 

128.46- RLT. : Mwo lkk ,  mked fdslr nd rol l lxml frw* 5 6  

142.34 mm . w e 0  %, minxqe mlnw3n. 

142.34- I\ndeske Idyk-L M a h o w .  . P P ~  6% rarboluta and stair. q e  
143.67 vdu. 

STRUCTURE 

ANGLES 

I I I SAMPLE DATA 1 RESULTS 



DDH NO. HD-33-03 PAGE : 3 - 



TECK EXPLORATION LTD. HD PROPERTY 

ITS: 93U7E DATE COLLARED: 09110193 

CLAIM: HD 3 DATE COMPLETED: 11110193 

ELEVATION: 1170 m 
GRID COORD: 

B E P  e2  

HOLE NO. HD-93-04 

DATE LOGGED: 

LOGGED BY: G.T. 

CORESIZE Na 

SrRUCTURE SAMRE 

FROM 
ANGLES VEINS 

23.67-38.12 AMdt. Idykek mod to d k  arw 0- 4h.riIh. mod tr.".d, hcm 
w r i v o  nd hem. f r w .  fllliw.loo.Un... mlnor qmurb  udt.. 1-2 
mm, nreslidoto p a t c h  . 5-10 om 

38.1243.2 Rhydltlr IWIII lutf: &, licht W e ,  mod. dl-& by 2 5  mm m a .  .ilk. 121878 41.0 
W* lo p.1...- rhdzdords mz dl., qtr floodlW. louliad 
YWIIX... nowdod frw. r m u q  nm, rod. mlmr pupla. 2 4  mm 

- . 2 - ~ . 8 6   dim bdf  t. lioht br- aphulltlc. mlcrofrm'd, mlmr 
sh.lrodonis wM qtz vdu. 2 5  mm 

UJB47.1  Wolilc br-i.; We or- P h  tun Mtrbl. 30%. row of 3-10 m. 

PAGE: 1 of 3 

CASING REMAINING: 

WATERLINE LENGTH: 

PROBLEMS: 

DATA I RESULTS 



STRUCTURE 

YElNS 

76.7-93.87 R.L.T. : *redom. bun I0 c r r m  (Irotrdmnr. .pond. rh4cal. h. I 6% w. mimr vwl- @ 82.8743.87; u a  a h  tulf 1.y.~ @ 
77.7-78.35. 78.8-79.06.88.2687.36. loollzod Nrrow m- of I 

86.07.8617 Rhyolite Iapilll tuft: dark a r m  rnatrb. Me,ollthir w. rodloroam 
fr-5 to 0.6 sm. 10% 14. fraas. 

86.47-86.12 R L. TM. ~rdc l i fa :  mnta .lor. fcrturd 2 cm wide q e u r b  vn. 
so- f0llW. mro ai .  

SAMPLE 

FROM 
SAMPLE 

hm 

DATA 

TO LENGTH 

70.76 1.16 

i:: / :: 
74.0 1 .O 
76.6 1.6 

PAGE : 2 

RESULTS 



HD-93-04 PAGE : 3 

DEPTH DESCRlPTlON STRUCTURE 

1 ANGLES VEINS 

W. r b C d  ska t ion  Me. Maolithir  -cream. rod frws 10 l.0 
yn 1-60 % d l .  mimr rh . ld .  gtz vnlts. 

A L T .  : drk man to brwn, mlmr blorhol roncl, m&iple 
mkrofnn'. w. r w  h.b. 1-2 mm. smrodir rvht rh.lsodonk 
qe vddw to 1.0 cm. < 10 % u t t w d  Iapilli trq.  Io 1.0 rm, rod. 
b r m .  kdme I 

82.2-184.8 A d a l t o  Idyke): whuliM. mddrk  green. appro% 2-3 % qura rb  
"d", trr. horn. mkravdt. 

e4.S. RL.T. :- Inprmiou. d i m  @ 160.84-182.2 m 
71.82 

72.82 E.O.H. 

SAMPLE DATA 
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APPENDIX 6 

GEOCHEMICAL METHODS 



J a n .  1990. 

GEOCHEMICAL ANALYTICAL METHODS CURRENTLY I N  USE AT 
ROSSBACHER LABORATORY LTD. 

SAMPLE PREPARATION 

1. Geochem. Soil a n d  S i l t :  
c ~ a m p l e s  - a r e  d r i e d  and  c i f t e d  t o  minus  GO M e ~ h .  

t h r o u g h  s t a i n l e ~ n  steel o r  n y l o n  s c r e e n s .  

2. Geochem. Rock: 
S a m p l e s  are d r i e d ,  c r u s h e d  t o  minus  './4 i n c h ,  

s p l i t ,  and  p u l v e r i z e d  to minus  100 mesn. 

METHODS OF ANALYSIS 

M u l t i  e l e m e n t :  ( M o ,  Cu, N i ,  Co. Mn, Fe, Ag,  Zn, Pb, C d ,  A s ) :  
0.5U G r a m  s a m p l e  is d i g e s t e d  f o r  f o u r  h o u r s  w i t h  

a 1S:tiS m i x t u r e  of N i t r i c - P e r c h l o r i c  a c i d .  The  
r e s u l t i n g  e x t r a c t  is a n a l y z e d  by A t o m i c  A b s o r b t i o n  
s p e c t r o s c o p y ,  u s i n g  Background  C u r r e c t i o n  where  
a p p r o o r i a t e .  

Antimony : 
0.50 Gram s a m p l e  is f u s e d  w i t h  Ammonium I o d i d e  and 

d i s = . o l v c d .  The r e s u l t i n g  s o l u t i o n  is e x t r s c t e d  i n t o  
TnPOiMIBK and  a n a l y z e d  by Atomic A b s o r b t i o n  s p e c t r o -  
s c o p y .  

A r s e n i c :  ( G e n e r a t i o n  Method) 
(3.25 G r a m  s a m p l e  is d i g e s t e d  w i t h  N i t r i c - P e r c h l o r i c  

a c i d .  A r s e n i c  f rom t h e  s o l u t i o n  is c o n v e r t e d  t o  a r s i n e ,  
wh ich  i n  t u r n  reacts w i t h  s i l v e r  D.D.C.  The r e s u l t i n g  
z o i u t i o n  is a n a l y z e d  by c o l o r i m e t r y .  

. . 
Barium: 

0.20 Gram s a m p l e  is r e p e a t e d l y  d i g e s t e d  w i t h  HC104- 
HNG3 and  HF. The s o l u t i o n  is a n a l y z e d  by a t o m i c  a b s o r b -  
t i o n  s p e c t r o s c o p y .  

B iogeochemica l :  
Samplee  a r e  d r i e d  and  a s h e d  a t  550°C. The r e e u l t i n g  

a s h  a n a l v r e d  a s  i n  t 1 , - a u l  t i e l e m e n t  A n a l y s i s .  

Bismuth:  
0.50 G r a m  s a m p l e  is d i g e s t e d  w i t h  N i t r i c  a c i d .  The 

The s o l u t i o n  is ana ly s . ed  by Atomic a b s o r b t i o n  s p e c t r a s c s o y .  



METHODS O F  ANALYSIS (CONT'D) 

7. Chromium: 
0.25 Gram s a m p l e  is f u s e d  w i t h  Sodium F e r o x i d e .  The 

s o l u t i o n  is. a n a l y z e d  hy a t o m i c  a b s o r b t i o n  z . P e c t r o s c o o y .  

9. F l u o r i n e :  
0.50 Gram s a m p l e  is f u s e d  w i t h  C a r b o n a t e  F l u x ,  and 

d i s s o l v e d .  The s o l u t i u n  is. a n a l y s r d  f o r  F l u o r i n e  bv 
u s e  o f  a n  Ion  S e l e c t i v e  E i e c t r o d e .  

9. Gold AR/AAS: 
10.0 G r a m  s a m p l e  is r o a s t e d  a t  550°C and d i s s o l v e d  

i n  Aqua R e g i a .  The r e s u l t i n g  s o l u t i o n  is s u b j e c t e d  to  
a MIEK e x t r a c t i o n ,  and t h e  e x t r a c t  is a n a l z e d  f o r  Gold 
u k i n q  Atomic A b s o r b t i o n  s p e c t r o s c o p y .  

?A Gold FA: 
iO.0 G r a m  s a m p l e  is f u s e d  w i t h  a p p r a p r i a t e  f l u x e s ,  

and  t h e  r e s u l t i n g  l e a d  b u t t o n  is c u p e l  l e d  t o  p r o d u c e  a  
q o l d i s i l v e r  bead .  The  bead is d i s s o l v e d  i n  &qua  Kegia  
and  a n a l y z e d  f o r  g o l d  by A M .  

4 
Mercury  : 

1.00 G r a m  s a m p l e  is  d i g e s t e d  w i t h  N i t r i c  and  S u l f u r l c  
a c i d s .  The s o l u t i o n  i f  a n a l y z e d  by A t o m i c  A b s o r b t i o n  
s p e c t r o s c o p y ,  u s i n g  a c o l d  v a p o r  g e n e r a t i o n  t e c h n i q u e .  

P a r t i a l  E x t r a c t i o n  and  Fe/Mn o x i d e s :  
0.50 Gram s a m p l e  is e x t r a c t e d  u s i n g  o n e  o f  t h e  So l -  

lawing: h a t  o r  c o l d  0.5 N. HC1, 2.5X'E.D.T.A.. Ammonium 
c i t r a t e .  o r  o t h e r  s e l e c t e d  n r g a n i c  a c i d s .  T h e  s o i u t i o n  
is a n a l y z e d  by u s e  o f  Atomic A b s o r b t i o n  s p e c t r o s c o p y .  

pH : 
An a q u e u u s  s u s p e n s i o n  o f  s o i l ,  or s i l t  is p r e p a r e d ,  

and its pH is measu red  by u s e  o f  a pH meter. 

Rapid  S i l ica te  A n a l y s i s :  a s  

0.10 Gram s a m p l e  is f u s e d  w i t h  L i t h i u m  M e t a b o r a t e ,  
and d i s s o l v e d  i n  l-iNI3r~. The . s o l u t i o n  is a n a l y z e d  hy 
A t o m i c  A b s o r b t i a n  f a r  S iOz ,  A 1 & 3 ,  F e & x ,  MgO, CaO. 
N a & ,  K&, Ti@=, TiClay PzO=, and  MnO. 

T i n  : 
(>.3:) Gram s a m p l e  i s . m . b l i m a t e d  bv f u s i o n  w i t h  Ammon- 

ium I o d i d e .  and  d i s s o l v e d .  The r e s u l t i n g  s o l u t i o n  is 
e x t r a c t e d  i n t o  T O F ' O i M I B K  and a n a l y s e d  by a t o m i c  a b s o r b -  
t i a n  s p e c t r a ,  "CODV.  



15. Tungsten - 
1.00 G r a m  s a m p l e  is s i n t e r e d  w i t h  a c a r b o n a t e  f l u x ,  

and  d i s s o l v e d .  'The r e s u i t i n q  e x t r a c t  is a n a l y z e d  c o l o r -  
m e t r i c a l l y ,  a i t e r  r e d u c t i o n  with S t a n n o u s  C h l o r i d e ,  bv . . 
u s e  o f  P o t a s s i u m  T h i o c y a n a t e .  

16. ICP : 
i:i.5 Gram s a m p l e  is d i g e s t e d  w i t h  Aqua Wegia, and  

a f i a lvzed  u s l n g  a JOHIN W O N  MODEL JY 32 1?a7 ICF 
E m i s s i o n  S p e c t r o p h o t o m e t r r  f o r  fig, A l ,  AS. A u ,  B. Ba, 
Be, F i ,  Ca, Cd, Cci, Cr, C u ,  Fe. Hg, L a ,  Mg, M o ,  M n ,  N i ,  
p, Fb. Sb, Si. S r ,  T i ,  U, V, W ,  Zn. 



APPENDIX 7 

PETROGRAPHIC THIN SECTION STUDY 
(J. OLIVER) 
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Seven rock and drill core samples are examined in this report. Most of the samples have been selected 
so that additional data may be obtained concerning the nature of widespread zinc-copper and lead mineraliration 
in the Mount Harry Davis area. 

Harry Davis Sample TS-1: Main Breccia Tower Occurrence (Sample 4430) 

The following comments relate to the nature of the spectacular breccias developed along the VRF road 
or the Tower Road Occurrence. The sample contains 3.09% Zn, <-.2ppm Ag, and 0.56% Pb. 

1. Low temperature, less than 80 degree C, quartz is associated with fracture controlled 
hematite. 

2. There is a moss to brown-green opaque phase, it's weakly anisotropic. This mineral phase 
is sphalerite. The sulphide has an unusual distribution in that it occurs as very irregular knots and aggregates 
sometimes associated with galena. The thin section also contains cryptocrystalline goethite or hydrated iron oxide 
(lepidocrocite) it may rim sphalerite. 

3. Weak chalcopyrite disseminations develop internal to the main sulphide phase. Both mineral 
are associated with low temperature quartz or calcite. 

4. There is an abundance of a clear low relief isotropic vein related mineral. The mineral is 
fluorite. 

5. The nature of breccias are definitively secondary. These are related to discordant calcite and 
quartz replacement zones. The primary lithology is a subareal felsic flow. Re-sorbed phenocrysts are common 
and the matrix is quenched. 

6. The sample contains very limited secondary calcite and sericite. This felsic volcanic rock has 
not been extensively sericitized. Much of green cast to this rock may be due to the release of cadmium from both 
fluorite and sphalerite. 



Plate 1. Brown amorphous quartz can bc notcd in the upper right hand corncr of this sample. Thc 
brown mineral is isotropic under x-polarized light and under reflected light is sphalerite. 25X, plane polarbed 
light, field of view 2.5 mm. 

Plate 2. The identical field of view to Plate 1. Very small chalcopyrik inclusions arc notcd within thc 
main sulphide phase, sphalerite. 25% reflected light, ficld of vicw 2.5 mm. 



Harry Davis DDH 1 @ 15 m's 

At the top of DDH 1 a broad interval of spectacular dark black on grey to angular red breccias are 
developed. Hand specimen data suggested some of the black quartz could be caused by the presence of finely 
disseminated sulphides. Thin sections of this material indicate the following: 

1. The black matrix to the breccias is caused by extremely fine grained, nearly aphanitic quartz, 
which may locally contain irregularly distributed opaque phases. These are typically not related to fine grained 
sulphides, Plate 3. 

2. The very classy black on grey to red-grey highly angular breccias are well developed 
throughout this interval. The reddish color of some fragments may be due to higher potassium feldspar contents. 
It is not related to a change in hematite density from fragments to the breccia matrix. 

3. The black quartz matrix is cut by calcite - quartz microveinlets. These are associated with 
hematite and oxides but seldom with pyrite. The disparate spatial relations between pyrite and hematite are 
shown on Plate 4. Very fine grained pyrite is present at low, < 05% levels, within the rock matrix. Virtually no 
other sulphide phases are present. 

Plate 3. The rock protolith is a dark grey, very fine grained chert or aphanitic rhyolite. This is shown 
on the left half of this plate. The very fine grained quartz contains very limited sulphide or oxide phases. On 
the right half of the plate, discordant calcite veinlets cut both the fine black quartz and the coarser grained 
fragment. These veinlets may be associated with hematite and hydrous iron oxides. Crossed Polars, 12SX, field 
of view 5.0 mm. 



Plate 4. The bright white mineral near the eentre of the field of view is pyrite. The duller grey mineral 
is sphalerite. The very low sulphide or oxide content of the h e  grained quartz phase is particularly obvious. 
V i a l l y  all of the sphalerite is spatially related to calcite veinlets. 25X Reflected Light. Field of view 2 5  mm's. 

Harry Davis Tower Showing, Sample TS-5: Hematitic Chert 

The sample is taken from a brilliant red hematitic quartz rich rock. It contains 236% Zn, 0.11% Cu, 
202 ppm cadmium and 056% Pb. The question is, is this rock an exhalite? A thin section of this sample reveals 
the abundant, bright red chalcedonic quartz is formed by contamination of quartz with an opaque oxide phase, 
hematite. 

The sample contains abundant vein sets of fluorite. The 70 degree cleavages, very low refractive index 
and isotropic nature are diagnostic of this mineral. Plates 5 and 6. 

Locally fluorite, limonite, sphalerite and hematite all co-exist, Plate 5. Most of the sphalerite and 
specularite in the rock are related to secondary veinlets and fractures. There is no evidence for primary 
syngenetic sulphide development. 





Hany Davis Tower Showing: Sample TS - 3, sulphidized carbonate rock 

An important rock sample.The sample contains 5.37% Zn. Stratigraphically the principle question is 
whether the abundant carbonate in this rock is primary or secondary? Thin section data suggests the following: 

1. Much of the carbonate in this rock is in the form of ragged carbonate crystals which are most 
often discordant to the primary rock fabric. 

2 Laminated sulphides are in reality weakly developed hydrated Fe oxides in microviedeb. 
F'yrite as a sulphide phase is very weakly developed. 

3. Fluorite remains a significant, vein related, mineral phase. 

4. Much of the rock matrix is composed of a very fine grained felsic dust tuff, superimposed 
across this are the coarse carbonate rhombs, Plate 6. 

5. Withii the well defmed quartz - hematite segregations, there is no consistent bedding 
orientation. The laminations are either soft sediment features or are discordant veinlets. 

6. Strongest sulphide development, but still weak, is associated with areas of strongest secondary 
carbonate development, Plate 7. 

Plate 6. One of the "sulphide" bands noted in hand specimen in this sample is shown on this plate. The 
lamination is caused by a hematite rich microveinlet and is not a primary feature. Some of the pale buff 
secondary carbonates in this rock are shown on the extreme upper and lower comers of this plate. Much of the 
rock is composed of these minerals. 25X field of view 2.5 mm, crossed polars. 



Plate 7. Chalcopyrite develops internally to sphalerite and hematite in this sample. The oxide and 
sulphide phases are contained within a carbonate rich veinlet. The wall rock contact is on the extreme left hand 
side of the plate. SOX, Reflected light, field of view 1.25 mm. 

Harry Davis Sample DDH 2 @ 81.8 m's 

Significant features of this thin section include: 

1. The net content of hydrated iron oxides signiklcantly decreases in this rock. 

2. The sample contains abundant sub-parallel orientated rail type microveinlets, sphalerite and lesser 
chalcopyrite may form as vein selvedges, Plates 8 and 9. 

3. Discrete disseminations of chalcopyrite, rimmed by hematite, develops in association with a pewasively 
altered matic mineral phase. Pseudomorphs suggest the original form may have been biotite. 

4. Few if any quartz phenouyst are present. Sodic feldspar is particularly well developed. The embayed 
form, lack of fragmentation, and fresh appearance of many of the feldspars suggest the rock is a subareal flow 
of dacitic composition. 



Plate 8. Much of the mineralization in this interval is related to the presence of abundant stockwork 
veinlets. These are both calcite and quartz veinlets. Alteration external to the vein margins is extremely limited. 
Sphalerite and lesser chalcopyrite track the vein margins. 25X Crossed polars, field of view 2.5 mm. 

Plate 9. Same field of view as is shown in Plate 8. Sphalerite is the dominant sulphide phase and is 
definitively vein related. 25X, Reflected light, field of view 2.5 mm. 



Harry Davis Sample DDH 2 @ 200.6 m's. 

The sample is interpreted on its hand specimen characteristics to be a high level porphyritic intrusion. 
The thin section taken from this interval does not display intrusive rock textures. Plate 10 illustrates the strongly 
porphyritic nature of this rock. In this plate, very large sodic feldspars, with weakly developed granophyric 
textures are entirely embayed within a quenched matrix. These data will only support a porphyritic flow origin 
for this rock. Very weakly developed trachytic (flow related) textures are sometimes noted. Aligned hematite and 
chlorite lamella again support the flow origin for this rock. 

Alteration levels are typically quite low. Weakly developed calcite veinlets cut both the crowded 
phenocrysts and the matrix. The rock contains the highest percentage of chlorite of any of the samples 
examined. The rock has been subject to low grade, sub-greenschist, metamorphism. The amount of chlorite 
suggests that the original maf% content of this rock was significant. Compositionally I would place the sample 
in an andesite field. 

Plate 10. The presence of megacrystic feldspar phenocrysts and a quenched rock matrix conclusively 
illustrate that this rock is a porphyritic flow and not a subvolcanic intrusion. 25X, ficld of view 2.5 mm, Crossed 
Polars. 



Harry Davis Sample DDH 3 @ 144.1 m 

The sample is taken through an interval of core which contain several small, e l.Ocm, oval concretions 
or accretions. Church originally mapped some of these rocks as accretionary lapilli. The thin section through this 
rocks supports the original dehition and again suggests that these rocks are subareal ash falls. This textural 
feature is not caused by crystal infdhgs or internal growths ( amygdales or ocellar textures) but is caused by 
concentrically arranged sorting from a coarser fragment core to a finer ash fragment rim, Plate 11. No reaction 
rim occurs at the accretionary lapilli contact. This rock likely formed from a cold, not hot, subarea1 ash fall. 

Plate 11. Half of a 0.5 an accretionary lapilli is shown on this photograph. The internal sorting of small 
broken fragments and lack of a reaction rim are particulary. 25X, crossed polars, field of view 25 mm's. 
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