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Location, Access and Terrain 

The JD property comprises 10 mineral claims 

and 3 fractional claims (95 units) in the Toodoggone area 

of north-central British Columbia (Figure 1). 

Access to the property is by fixed-wing 

aircraft from Smithers to Sturdee Valley Airstrip and 

thereafter by helicopter. 

The claim groups are situated at the eastern 

boundary of the Spatsizi Plateau and cover moderate to 

steep ridges between the broad valleys of Moosehorn and 

McClair Creeks (Figure 2). Vegetation below 1500 metres 

consists of a dense growth of spruce and fir trees. 

Alpine areas above 1500 metres are sparsely vegetated with 

moss, grasses and alpine flowers. 

The property is under option by Kidd Creek 

Mines Ltd. from Energex Minerals Ltd.. 

Previous Work 

Previous work on the property during 1981 and 

1982 included geological mapping, 92 m of trenching, soil 

geochemistry, rock-chip geochemistry, 1445 m of diamond 

drilling (16 NQ holes) and I.P. chargeability and 

resistivity surveys. 

Sumaary of Work Completed in 1983 

Trenching 

813 m of trenches were dug by mechanized 

backhoe from July 6 to July 17, 1983. 433 m of trenches 

were dug during Sept 12 to 18, 1983. Bedrock was 

encountered in all but 54.5 m of the trenches. 







A Case 450 backhoe was used for the mechanized 

trenching. This machine, operated by S. Jaycox of 

Smithers, B.C., was flown by Hercules aircraft from 

Smithers to Sturdee airstrip and thereafter driven to the 

JD property. 1 m wide trenches were dug to bedrock, the 

depth of which varied between 0.5-3 m. Prior to sampling 

the trench, floors were hand-mucked. 

Geological surveys 

The author mapped the JD property at a scale 

of 1:5000 during the period June 20 to Sept 18, 1983. 

Emphasis was placed on volcanic stratigraphy and the 

relationship of alteration and mineralization to this 

stratigraphy. 

During the period July 6 - 17, L. Haering, L. 

Louie, M. Morrice, and R. Vandenbrink mapped the trenches 

at a scale of 1:50. From Sept 12 - 18, 1983, M. Morrice 

and A. Boronowski mapped trenches at the same scale. Both 

trench floor and side panels were mapped. Trench maps are 

drawn with side panels rotated 90" about the trench axis 

so as to place the panels on the same planes as the floor 

(Appendix A). 

Geochemical surveys 

During the period June 15 - September 2, 1983, 
100 rock chip samples from the property and 872 trench 

panel samples were analysed by fire assay methods for Au 

and Ag ( +  - Cu, Pb, Zn) . Three rock chip samples and 133 

trench panel samples were analysed by atomic absorption 

(AA) for the same elements. 



After Sept 2, 1983, 31 rock chip samples and 

257 trench panel samples were analysed for Au and Ag, ( 2  
Cu, Pb, Zn) by AA and 281 trench panels by fire assay. 

Between June 20 and July 4, soil gas 

geochemical samples were collected on the Pit grid of the 

JD property. These samples were analysed for CS2, S02, 

COS, C02, H2S and C1-C4 gases. A total of 49 

gas-collecting bottles were buried at 20 m spacings along 

lines 3W, 2W, 0 and 2E of the Pit grid at a depth of 

approximately 0.5 m within the soil. Thirty-eight 

bottles were buried along lines 3W and 2E. These were 

placed across silicified zones to test this new technique 

for locating mineralization. Later, 1 1  more bottles were 

placed on lines 2W and 0 of the same grid. 

Each bottle had an absorbing material in a 

protective plastic bottle attached to a 1 m long stake. 

After 2 weeks burial the collecting vial was unearthed, 

capped and shipped to Medeco, an analytical laboratory in 

Salt Lake City, Utah. Analysis for 6-9 carbon and/or 

sulphur compounds was carried out on each bottle of 

sorbent. Details of the principles of this geochemical 

technique are outlined in Appendix E. 

Geophysical Surveys 

G. Hendrickson , D. Flentge and T. Hutteman 

conducted an Induced Polarization (I.P.) chargeability and 

resistivity survey on a prepared grid on the Pit zone. A 

magnetometer survey was conducted over the same grid by R. 

Vandenbrink. (Hendrickson, 1983). 



GEOLOGY 

Regional Setting 

The JD property occurs near the eastern margin 

of a Mesozoic volcanic arc assemblage. This assemblage is 

bounded by sedimentary rocks of the Sustut and Bowser 

Basin assemblages and to the east by the Ornineca 

Crystalline Belt (Gabrielse and Dodds, 1974, Gabrielse et 

al, 1975, 1976). The property is underlain by the 

"Toodoggonen volcanic sequence. The Toodoggone series 

unconformably overlies submarine basalts and andesites of 

the Takla Group (Carter, 1971). 

The Toodoggone volcanic sequence comprises a 

complexly intercalated assemblage of andesite, dacite and 

trachyte flows, tuffs, ash flow tuffs and epiclastic rocks 

which has a minimum thickness of 1000 m (Schroeter, 1982). 

These rocks were deposited in subaerial and shallow water 

environments. K-Ar and Rb-Sr radiometric dates from whole 

rock and mineral separate samples range from 179 to 190+ - 7 
Ma (Gabrielse et al, 1980). The Toodoggone volcanic rocks 

have a general northwest trend with variable, shallow to 

moderate westerly dips. 

Property Geology 

Introduction 

The JD property is underlain by at least 800 m 

of shallow-dipping andesitic flows and flow breccias with 

lesser coarse and fine volcaniclastic rocks and 



subvolcanic intrusions. This sequence is cut by steeply 

dipping mafic and felsic dykes. Layering attitudes, as 

measured from bedding planes of tuffaceous units and 

flaggy jointing of flows average 30S0/35"SW. Deviations 

from this trend are due to either topographic 

irregularities during deposition or post-depositional 

disruptions. 

Petrology 

Extrusive rocks 

The volcanic sequence has been subdivided on 

the basis of texture and phenocryst mineralogy into two 

formations. The lower, herein termed Formation B (map 

Unit 2), is composed of hornblende + plagioclase + 
magnetite + apatite - phyric andesites and dacites. 

Formation A (map Unit I ) ,  the upper formation, comprises 

plagioclase - + biotite - + hornblende + clinopyroxene + - 
magnetite + apatite - phyric andesites and dacites. These 

two formations are in contact along a low-angle (thrust? 

gravity?) fault (Figure 3) . 
Both formations are dominated by flows and 

flow breccias. Flaggy jointing is commonly developed 

parallel to original layering. This jointing is a result 

of shear during flow and imparts a fissility to the rock. 

Individual flows are <20 m thick, and commonly are 

auto-brecciated. Volcaniclastic rocks occur infrequently 

((5%). Auto-brecciated flows often grade vertically into 

lahars and tuffs. Tuffaceous units are <2 m thick. One 

tuffaceous bed, encountered in Formation B, contains 

fossil charcoal reeds indicating shallow water 

deposition. 



Formation B is at least 600 m thick. 

Phenocryst phases include hornblende (5-8%) + plagioclase 
(10-20%) + magnetite (1-2%) + apatite (trace). The 

groundmass is aphanitic and varies in colour from light 

grey-purple-green, depending on degree and type of 

alteration. Phenocrysts, < 5  mm in longest dimension, are 

often aligned due to flow. 

Formation A is at least 200 m thick. 

Phenocryst phases include plagioclase (10-25%) - + biotite 
(2-7%) - + hornblende (5-10%) - + clinopyroxene (5-7%) + 
magnetite (1-2%) + apatite (trace). Large sanidine 

megacrysts (1-2 cm) occur infrequently. The groundmass is 

aphanitic. Major phenocryst phases are larger than their 

counterparts in Formation B. 

Intrusive rocks 

Subvolcanic intrusions, compositionally 

similar to the extrusive rocks, have not been recognized 

on the JD property. However, this may be a manifestation 

of poor exposure. Nevertheless, two types of intrusions 

are recognized ; both are compositionally distinct from 

their host volcanic rocks. 

Diabase dykes, each less than 2 m thick, are 

confined to a 50 m wide swarm which crops out for 900 m 

along strike on the Pit Grid. At least 8 individual dykes 

are recognized. These diabase dykes intrude andesites of 

both Formations A and B. Individual dykes trend at 

290°/86"~ in Formation B, and at 316"/76"~ in Formation A. 

This difference in dyke attitudes is the result of either 

different preferred fracture orientations into which the 

dykes were emplaced or post-emplacement faulting. In 

either case, the relatively restricted spatial 

distribution of diabase dykes on the JD property 



and the presence of dykes in Formations A and B suggests 

that dyke emplacement post-dates the major period of 

movement along the low-angle fault (LAF) which defines the 

contact between Formations A and B. 

The diabase dykes are dark green to black, 

magnetic, aphanitic and contain up to 5% spherical to 

ovoid calcite-filled amygdules (2-5 mm diameter). Chilled 

margins are <2 cm thick. 3-5 cm thick rusty, pyritic 

zones are often developed in the immediate host rock. 

Felsic intrusions occur in two areas on the 

property. A 1-2 m wide plagioclase-phyric felsic dyke 

crops out on the Pit Grid and strikes north-south to the 

ridge above the east end of the JD-West zone (Figure 3). 

This dyke is continuous and cuts both Formation A and B, 

having been emplaced after movement along LAF. The dyke 

contains 7-10% plagioclase phenocrysts (2-5 mm) in an 

aphanitic orange-pink groundmass. This dyke has a 

conspicuous 5 cm wide flow-banded chill margin. A similar 

dyke crops out near the "EOSn zone to the east (Figure 3). 

Two plagioclase-phyric felsic intrusions crop out in the 

"WOOF" area (Figure 3). The smaller intrusion occurs as 

an isolated (10 m2) outcrop immediately adjacent to 

calcite-acanthite veins of the WOOF zone. This intrusion 

contains 10% plagioclase phenocrysts in an aphanitic 

orange-pink groundmass, similar to the north-trending dyke 

to the east. The larger intrusion, located 400 m ENE of 

the WOOF zone, is approximately 25 m wide, trends 

east-west and appears to be faulted at its eastern 

extremity. Mineralogically, this dyke contains 10-15% 

plagioclase phenocrysts in an aphanitic dark grey 

groundmass. These latter dykes intrude only Formation B 

rocks, at the present erosion level. 



Structural geology 

Faulting 

A s  p r ev ious ly  mentioned, low-angle f a u l t s  

(LAF) d e f i n e  t h e  c o n t a c t  between Formations A and B. I t  

is not known whether t h e s e  a r e  t h r u s t  o r  g r a v i t y  f a u l t s .  

LAF occurs  a s  two d i s t i n c t  f a u l t s  s epa ra t ed  by a 

topographic  v a l l e y  (F igu re  3 ) .  These two f a u l t s  have 

juxtaposed s i m i l a r  l i t h o l o g i e s  and have s i m i l a r  a s s o c i a t e d  

s t y l e s  of a l t e r a t i o n  sugges t ing  t h a t  LAF w a s  once 

cont inuous between t h e  two a r e a s .  

LAF has been o f f s e t  i n  s e v e r a l  l o c a t i o n s .  The 

g r e a t e s t  observed displacement  is a t  t h e  mid-eastern p a r t  

of t h e  p rope r ty  where a s t e e p l y  d ipp ing ,  ea s t - t r end ing  

f a u l t  (ESF) has  produced approximately 50 m of apparen t  

v e r t i c a l  o f f s e t  on LAF. A 50 m wide zone of s t e e p l y  

d ipp ing  eas t - t r end ing  f r a c t u r e  c leavage  600 m t o  t h e  w e s t  

i n  Formation B a n d e s i t e s  may be r e l a t e d  t o  ESF ( F i g u r e  3 ) .  

North of ESF, LAF t r e n d s  a t  302'/24' NE whi le  sou th  of 

ESF, LAF t r e n d s  a t  33g0/37" NE. This sugges t s  t h a t  LAF 

has  exper ienced both r o t a t i o n  and displacement  about 

ESF. 

No a t t i t u d e s  were measured on LAF i n  t h e  

s o u t h e a s t e r n  p a r t  of t h e  proper ty .  However, from 

geomet r ic  i n s p e c t i o n ,  t h i s  p o r t i o n  of LAF t r e n d s  a t  

300°/2-20°SW. I t  is not  known whether t h i s  change of d i p  

d i r e c t i o n  of LAF is a primary f e a t u r e  o r  is r e l a t e d  t o  

l a t e r  f a u l t i n g .  There a r e  no l ineaments  o r  obvious 

s t r u c t u r a l  zones of a p p r o p r i a t e  o r i e n t a t i o n  t o  account f o r  

t h e  change of d i p  of LAF a c r o s s  t h e  i n t e rven ing  v a l l e y  

(F igu re  3 ) .  



Slickensides were measured on joint and fault 

surfaces from around the JD property. While there is 

considerable scatter in the data, 82% (14 of 17) have 

plunges less than 45" and 59% (10 of 17) have plunges less 

than 25". 65% (11 of 17) have plunge directions of 035" + - 
21'  ( 1  ) . That is, the last movement along these fault 

and joint surfaces which is preserved as slickensides has 

a preferred shallow plunge (0-45") in a northeast 

direction. 

The rocks on the JD property invariably lack 

any preferred structural orientation with the exception of 

confined zones of shearing and fracture cleavage. 

Alteration 

Hydrothermal alteration on the JD property is 

structurally controlled and related to faulting and 

fracturing of the host volcanic rocks. This alteration 

has, at least in part, been superimposed on earlier 

diagenetic hematization (Type Al, A2). Primary igneous 

textures are variably destroyed, depending on the type and 

degree of alteration. Many of the alteration types are 

intimately related and may be part of the same 

hydrothermal event. Mineralization is best developed in 

propylitized and/or silicified volcanic rocks. 

Type Al: Unaltered to very weakly 

hemat ized volcanic rocks occur in minor isolated patches 

in the JD-West and Pit zones. Primary textures and 

mineralogy are preserved. The groundmass is a light grey 

colour . 
Type A2: Hematization imparts a 

distinctive grey or grey-purple colour to the groundmass 

of volcanic rocks. In addition, the ferromagnesian 

minerals are altered to hematite. Primary textures are 



invariably preserved. This alteration style may be 

largely diagenetic alteration in a subaerial environment. 

However, some hematization is clearly hydrothermal, having 

developed along fractures and shear zones which cross-cut 

primary layering. 

Type A3: Propylitization af f ects 

approximately 30-40% of the andesites on the JD property. 

Propylitized volcanic rocks have a distinctive green 

groundmass, the result of the alteration of pyroxene to 

chlorite and uralitic hornblende. The groundmass also 

contains considerable disseminated calcite. Epidote is a 

common alteration product of plagioclase feldspar. The 

plagioclase feldspar phenocrysts are often orange- or 

pink-coloured due to the presence of finely disseminated 

hematite. With increasing degree of propylitization the 

ferromagnesian phenocryst phases may be obliterated. 

Propylitic alteration zones range in thickness 

from 2 to >50 m and generally trend northwest with steep 

dips. As such, these alteration zones cross-cut primary 

volcanic layering. These zones are continuous along 

strike for >I50 metres. The thinner zones are often 

associated with shearing in the host volcanic rocks while 

the thicker alteration zones appear to be fracture- 

controlled. 

With decreasing intensity of alteration, Type 

A 3  passes into weak propylitization (Type A3a), 

characterized by a mottled green and grey groundmass, the 

result of partial chloritization of the groundmass. 

The propylitic alteration zones are of 

foremost importance on the JD property, either directly 

hosting mineralized veins or as haloes around more 



intensely altered (i.e. Type A6, A 7 )  and mineralized 

systems. In fact, all known mineralization is associated - 
with the propylitic zones. This suggests that 

propylitization has been superimposed upon earlier 

hematitic alteration. The contacts between propylitic and 

hematitic alteration zones are sharp and usually marked by 

a 1-5 m wide zone of mixed propylitization and 

hematization. 

Type A4: This alterat ion type is 

characterized by white, yellow, brown or purplish 

argillization. Complete replacement of primary minerals 

by clay minerals occurs, but more commonly, argillization 

affects selected minerals, primarily plagioclase. Pyrite 

is commonly present. Argillic alteration exhibits an 

intimate association with silicification. 

T y p e A 5 :  Phyllic (quartz - pyrite - 
sericite) alteration is developed locally on the JD 

property, invariably with propylitic haloes. This 

suggests a genetic relationship between phyllic alteration 

and propylit ization. Phyllic zones range in thickness 

from < I  m to >20 m. The intensity of silicification 

varies from weak groundmass to almost total 

silicification. Pyrite is disseminated in amounts ranging 

from 1-108. Phyllic alteration zones appear to be linear, 

related to fractures and generally trend NW with steep 

dips. The ferromagnesian phenocrysts are often obscured 

by phyllic alteration. 

Type A6: Intense silicification is 

characterized by almost total replacement of primary 

minerals by quartz. Pyrite is sometimes present in 

amounts ranging from 1-108. Volcanic textures are 

sometimes preserved. Type A6 alteration is often 



associated with argillization. Type A6 alteration forms 

linear NW-trending zones with variable dips. Type A6a 

alteration is characterized by groundmass silicification. 

Specular and red hematite is associated with Type A6 

alteration, especially in the JD-West area. 

Type A7: With the development of 

open-space quartz veining, Type A6 alteration becomes Type 

A7. Quartz veins are thin (<5 cm), white to clear, and 

sometimes chalcedonic. 

Mineralization 

Mineralization on the JD property occurs in 

various alteration assemblages in two general structural 

settings. In the first setting (Type MI) propylitic (Type 

A3) alteration zones ( +  Type A5 + A6 + A7) often contain 
steeply dipping quartz, calcite or quartz-calcite veins in 

Formations A and B. In the second structural setting 

(Type M2), Type A6, A7 and A4 (silicification + 
argillization) alteration assemblages occur along the 

NNW-trending, shallow-dipping contact between Formations A 

and B. 

Silver (acanthite, native silver) silver- 

gold, gold-silver and gold (native gold) mineralization 

types are recognized. Associated sulphide minerals 

include pyrite, sphalerite, galena and chalcopyrite. 

Type IYl mineralization 

Mineralization in Formation A is sparse and 

consists primarily of gold associated with steeply dipping 

quartz-clay (Types A6, A4) alteration zones, thin (<1 cm) 

quartz veins, or calcite veins. Most of these mineralized 

zones are of no further interest either because of low Au 

and Ag values or limited extent. However, on the 

southwest part of the property thin (>I0 cm) calcite veins 



with up to 10.6 ppm Au and 54.4 ppm Ag occur over a 10-15 

m wide zone (Ridge zone) . 
Significant mineralization occurs in the 

steeply dipping calcite and quartz veins in Formation B. 
Three new zones are recognized: GASP, WOOF and EOS (Figure 

3). The previously identified Ag-carbonate zone is 

reinterpreted here as a two-phase carbonate+acanthite vein 

in Formation B which is truncated by the JD-West 

structure. 

The GASP zone consists of calcite-quartz veins 

in a propylitic volcanic host in the Pit Grid area (Figure 

3). Individual calcite-quartz veins range from <1 mm to 

20 cm thick and trend 295"/80° N. Thicker veins contain 

angular fragments of propylitic andesite wallrock. These 

veins occur in a NW-trending lens-shaped zone; which is 

approximately 20 m thick and 150 m along strike. The 

centre of the zone is at 2+00W, 0+15S of the Pit Grid 

(Figure 6). In these veins native gold occurs as tiny 

blebs (< .  1 mm) usually attached to sulphide grains. The 

best trench intersection, in J83P-11 (Appendix A, Fig. 

12 ) , was 14.3 g/t (grams/tonne) Au and 4.5 g/t Ag across a 

true width of 12 m. Grab samples contain up to 217.0 g/t 

Au and 62.5 g/t Ag. 

Thin (10 cm-1 m) diabase dykes are associated 

with, but not confined to, the GASP zone. Their genetic 

relationship to GASP mineralization is not known. 

GASP mineralization appears to pre-date 

silicification as evidenced in trench J83P-13 (Appendix A, 

Fig. 14), where a hydrothermal breccia consists of 

fragments of calcite (with galena, pyrite, sphalerite) in 

a siliceous groundmass. This breccia is at the 

intersection of a silicified zone and the GASP zone. 



The EOS zone, located approximately 800 m 

east-northeast of the Schmitt Showing (Figure 3), consists 

of NW-trending, steeply dipping quartz-calcite veins 

which are hosted by propylitized hornblende-plagioclase 

andesite, possibly of Formation B. Individual veins, 0.5- 

8 cm thick, occur in a 20-30 m wide zone with 2-3 

veins/metre. The mineralogy of the veins is 

quartzcalcite-sphalerite-galena-pyrite-chalcopyrite. Grab 

samples of vein material contain up to 17.7 ppm Au and 

47.4 ppm Ag. 

The WOOF zone occurs approximately 500 m wes.t 

of the Schmitt zone (Figure 3). This zone comprises two 

distinct vein types. A 1- 2 m wide zone of hematitic and 

argillically altered andesite is brecciated by milky-white 

quartz with visible gold. Grab samples contain up to 

79.2 g/t Au and 39.0 g/t Ag. The second vein-type occurs 

150 m north of the first vein where propylitic andesite is 

brecciated by calcite-acanthite veins with up to 5.3 g/t 

Au and 3650.0 g/t Ag. This latter zone is approximately 1 

m thick. Both zones trend NW with sub-vertical dips. 

Type M2 mineralization 

Significant mineralization is associated with 

the shallow-dipping fault contact between Formations A and 

B. One of these mineralized zones, the JD-West, was 

trenched and drilled in 1982. This zone is characterized 

by intense silicification - + hematite. Au values are low, 

however, Ag values are significant. 

In the Pit zone on the east-central part of 

the JD property, Au-Ag mineralization is associated with 

silicification- argillization in the "GUMBO" zone. The 

GUMBO zone is associated with the shallow-dipping fault 

which marks the contact between Formations A and B. The 



zone of alteration is thickest (approximately 3 m) at both 

exposed extremities lines 2+50W, 1+00E) and thins to 20 cm 

near line 1+00W. Between 0+00 and 1+00E there are two 

zones of clay-quartz alteration separated by moderately 

silicified biotite-hornblende-plagioclase phyric andesite. 

It is not known whether these are two separate alteration 

zones or the repetition of one zone by imbricate faulting. 

GUMBO zone alteration is continuous for 400 m along 

strike. 

The GUMBO zone is composed dominantly of 

yellow clay with angular to rounded fragments of 

argillized or silicified andesite and coherent layers of 

intensely silicified andesite. The proportion of 

quartz/clay is lower (approximately 1:20) at the eastern 

end of the GUMBO and increases westward (maximum: 

approximately 5:l). The yellow clay with enclosed 

fragments may represent fault gouge. Ground-up silicified 

layers also indicate post-alteration movement. 

The east-west increase in quartz/clay ratio of 

the GUMBO zone corresponds with an increase in thickness 

and degree of phyllic alteration in the immediate hanging- 

wall. In trenches J83P-24 and 82-3, thin (51 cm) 

quartz veins have been emplaced within this phyllic zone. 

The GUMBO zone quartz-clay development is 

dominantly replacement-type alteration with only minor 

open-space quartz-veining. Silicification is intense, 

invariably destroys primary volcanic textures and is 

white, buff or grey in colour. Sulphides, where present, 

include finely disseminated pyrite (0-108) and trace 

amounts of sphalerite, galena and acanthite. 

It is not known whether GUMBO zone alteration 

has affected Formation A, B or both. 



I n  t h e  GUMBO zone ,  g o l d  and s i l v e r  

m i n e r a l i z a t i o n  is a s s o c i a t e d  w i t h  c o h e r e n t  and f r agmen ted  

z o n e s  of  i n t e n s e  s i l i c i f i c a t i o n .  Gold and s i l v e r  v a l u e s  

o f  s i l i c i f i e d  m a t e r i a l  r a n g e  up t o  70.2 g / t  Au and 185 g / t  

Ag, r e s p e c t i v e l y .  The b e s t  i n t e r s e c t i o n s  a r e  1 .35 m ( t r u e  

w i d t h )  of  6 g / t  Au and 141 g / t  Ag (J83P-3)  (Appendix A ,  

F i g u r e  4 )  and  1.3  m of  18 g / t  Au and 69 g / t  Ag (J83P-1)  

(Appendix  A ,  F i g u r e  1 ) .  The re  is an  e a s t w a r d  i n c r e a s e  i n  

g o 1 d : s i l v e r  r a t i o s  and i n  a b s o l u t e  g o l d  c o n t e n t s .  T h i s  

t r e n d  is t h e  c o n t i n u a t i o n  o f  t h e  J D - W e s t  zone ,  which is 

r e l a t i v e l y  s i l v e r - r i c h .  

SOIL GAS GEOCHEMISTRY 

From t h e  r e s u l t s  shown i n  F i g u r e s  8  t o  11 and  

t a b u l a t e d  i n  Appendix B some g e n e r a l  o b s e r v a t i o n s  are 

n o t e d .  C02 r e s u l t s  r e v e a l  two d i s t i n c t  p o p u l a t i o n s .  

The ea r l i e r  g a s  s amples  f rom l i n e s  3W and 2E are much 

l o w e r  i n  C 0 2  and  may r e f l e c t  p a r t i a l l y  f r o z e n  ground 

c o n d i t i o n s  a t  t h e  t i m e  of  t h e i r  c o l l e c t i o n  ( F i g u r e  8 ) .  A 

s i n g l e  CS2 anomaly e x i s t s  i n  t h e  sou the rn -mos t  sample  

f rom l i n e  2W and may r e f l e c t  g a s e s  g e n e r a t e d  f rom minor  

downslope  movement of  material f rom t h e  GASP zone.  

Anomalous v a l u e s  f o r  Cl C2r C3, C 4  and SO2 are 

a l l  c o n c e n t r a t e d  a l o n g  t h e  s o u t h e r n  h a l f  of  l i n e  2E and 

c o r r e s p o n d  t o  a  zone of  i n t e n s i v e  a r g i l l i c  + p y r i t e  

a l t e r a t i o n .  F u r t h e r  t e s t i n g  of  t h e  t e c h n i q u e  is r e q u i r e d  

b e f o r e  a f i n a l  judgement c a n  be  made as t o  i t s  

e f f e c t i v e n e s s .  I n  p a r t i c u l a r ,  t h e  g a s - c o l l e c t i n g  v i a l s  

s h o u l d  be  l e f t  b u r i e d  f o r  a  p e r i o d  of  a b o u t  a month o r  

l o n g e r ,  i n  c o n t r a s t  w i t h  t h e  recommended two week p e r i o d  

which is used  i n  warmer climates. 
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SUHHARY AND CONCLUSIONS 

The JD property is underlain by two 

distinctive volcanic assemblages. Both are andesitic 

dacitic in composition, and are dominated by massive 

flows and flow breccias. These two formations are in 

contact along a NW-trending, shallow-dipping fault. The 

upper assemblage, Formation A, is plagioclase + - 
hornblende - + biotite + clinopyroxene + sanidine + - - 
magnetite + appatite - phyric while the underlying 

formation (B) is plagioclase + hornblende + magnetite + 
apatite - phyric. 

Gold and silver are concentrated with at least 

two distinct alteration-mineralization environments on the 

JD property: silicification + argillization (JD West, - 
GUMBO) is developed along the faulted contact between the 

two major volcanic lithologies and steeply dipping calcite 

- quartz veins within propylitic alteration zones occur 
within the two major lithological subdivisions (GASP, 

WOOF, EOS, Ag-Carbonate). 

Further work on the JD property is clearly 

warranted on several of the precious metal showings. The 

GUMBO and GASP zones will be tested by diamond drilling 

during the 1984 exploration season, while trenching is 

planned for the EOS, WOOF and Ag-carbonate zones. 
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ANALYTICAL RESULTS 
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ACMr 4NALYTICAL LABORATORIES LTD. 

To: K i  dd Creek Mines L td., Assaying & Tram Anabsis 

701 - 1281 W. Georgia St., 852 E. Hast~ngs St., Vancouver, 0 .  C. V6A 1R6 

Vancouver, B. C. Telephone:253 - 3158 
V6E 357 83-1285 

tv 
File No. - ----------,---- 

fiSSflY CERTIfICflTE l ~ p e  o f  sunpies -RQ&,,--- 
Pro jec t  : 04 Disposition - -- -- -- --, , -- - 

AU reports are the confiinticll property o f  dients. DATE SAMPLES RECEIVED-~UIY-Z!I-!?!?--- I 
DATE REIQRTS ~~1~~~2-ku-g L??!2 ----- 
ASSAYER --------- ---------- A+ ----------- ----------- 

DEAN TOYE, 8 . s ~ .  
CHIEF CHEMIST 

CERTIFIED B.C. ASSAYER 
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Telephonez253 - 31 58 
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lr File No. - ---,-------,--- 

l S S l V  CERTlflClTE Rock 
V p e  of Samples - -------,- 

r -  All reports are the confi intY property of clients. 

DATE REPORTS M A I L E D ~ _ U _ ~ Y - ~ ~  1983------ 

ASSAYER -- ------- ---------- &=A--- ---- - ========5===: 

DEAN TOYE, e.sc. 
CHIEF CHEMIST 

CERTIFIED B.C. ASSAYER 
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852 E. Hmtings St., Vancouver, B. C. V6A 1R6 
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ASSAYER ---------- ---------- ,a?=+ -------- ----------- ---- 

DEAN TOYE, 6 . s ~ .  
c n l E r  CUEMIST 

CERTIFIED B.C. ASSAYER 
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To: Kidd Creek Mines L t d . ,  

ACM' ANALYTICAL LABORATORIES LTD. 
Assaying & Trace Analysis 

852 E. Hastings St., Vancouver, 0 .  C. V6A 1R6 

Telephone:253 - 3158 

83-1285 File Na - ----,----,---.. 
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To: Kidd Ctdek Mines Ltd , ,  
ACK ANALYTICAL LABORATORIES LTD. 

Assaying & T r r n  Analysis 
852 E. Hattingr St.. Vancouver, B. C. V6A l R 6  

Telephone:253 - 31 58 

File 

Rock m p e  of Sunpler -----,-,-- 

DATE U m R T S  M A I L E ~ - & ~ ! ~ - - - -  

ASSAYER ----------- ------------=--== ---- ----------- ---- ------ 

DEAN TOYE. e.sc. 
CHIEF CHEMIST 

CERTIFIED E.C. ASSAYER 



To: K i  dd Creek Mines L td., 

ACM' 4NALYTICAL LABORATORIES LTD. 
Assaying & Tram Analysis 

I 

852 E. Hastings St.. Vancouver. 6. C. V6A 1R6 

Telephone:253 - 31 58 

83-1285 
File N a  - ----,,--------- 

Rock 
Type of Sunplea - --------- 

nports are the c o n l i n t i d  property of clients. 

July 31, 1983 DA'ZE REPORTS MAILED ---, ,------------- 

ASSAYER ------------ 

DEAN TOYE, 8 . s ~ .  
CHIEF CHEMlST 

CERTIFIED B.C. ASSbYER 



QCME ANALYTICAL LABORATORIES LTD. DATE RECEIVED JlJL r 1 c l  1'7'8 
852 E. HAST INGS, VANCOUVER B. C. 
PH: 253-3 1 58 TELEX : 04-53124 DATE REPORTS MAILED 

ASSAY CERTIFICATE 

% w e  PRULVERIZED TO -100 NESH. 
t 

D E A N  T O Y E ,  C E R T I F I E D  B . C .  ASSAYER 

t::lUU ("'FIEEC::; IwlVE$; FZ'F$(::),JE;C:'T # 04 F Z I L E  # fl>-..j,c:>"<(", - A ,,. ., ... , - A,. .... " -' .~t# 1 





AO ALJ 
OM/ TNE (:iM/"T'NE: 





K I D D  CREEK MINES LTD PROJECT # 0 4  FILE 483-1230  PAGE # 5  

SAMPLE 



ACME 6NALYTIChL LaBORATORIES LTD. 
852 E. HASTI NGS, VhNCOUVER B. C. 
PH: 253-3158 TELEX : 04-53 124 

DATE RECEIVED JULY 1 1  1983 

DATE REPORTS P 1 I  I LED &&.-+z$> 
FISSAY CFR'T I F- I C F \ - T - E  

b v  
LND PRULVERIIED 13 -130 dESd. 

aSSAYER -- DEAN TOYE, CERTIFIED B.C. ASSAYER 

KIJ..u [.,:.,..... , . . f::' I I E:' # fj,;: 1 15'9 ,.__ _ F'RO J E- c,; 'T' :# (1) ri PAGE# 1 
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* NOTE .- 



ACME ANALYTICAL LABORATORIES LTD. DATE RECEIVED JULY 1 1  1983 
852 E. HASTINGS, VANCOUVER B.C. 
PH: 253-3 158 TELEX : 04-53 124 DATE REPORTS MAILED ~9[6k3 

ASSAY CERTIFICATE 

SAflPLE TYPE : ROCK - CRUSHED AND PRULVERIZED TO -100 HESH. 

ASGAYER - 4  DEAN TOYE,  C E R T I F I E D  B . C .  ASSAYER 

C:LJ F'D z 1\1 n c:.; n cr . . 
1. 7. % CiM/"II\IE GM/"'INE 



kIDD CREEK PROJECT' # 04 FILE # 83-1029 

SAMPLE 

+ NOTE - GM/TNE GRQM/TONNE 



ACME ANALYTICAL LABORATORIES LID. DATE RECEIVED JULY 2 19B3 
852 E. HASTINGS. VANCOUVER B. C. 
PH: 253-3 158 TELEX : 04-53124 DATE REPORTS MILED J+@> 

'Csw CISSAY CERTIFICATE 

SAHPLE TYPE : RO C HED AND PRULVERIZED TO -100 bESH. 

ASSAYER -- 2 DEAN Y E ,  CERTIFIED B. C. ASSAYER 

*., .. 
L(-1. 5 . 13 i:) 

33(:9" c') . -.,. .Lo 0 
1:32<5.0 :z.i:,5 

54{3# .,- ;:; 
....... , . . .  .:, .:, . (.) . EiQ 



ti C; UlJ 
L;I'l/'lI\IE Gl'li'TNE 

[.I . ::I (j 5 
.:, (1) . 3 . -,> ..-4 c:: 

1 b . Y  . 1. 5 
1 . 5 .1; 
1 (-) . :.I . 1 Y  

78.5 4:70 
7 . 0 . (35 

1 5 . 0 *> c:: 
-4-4 

1 (1) . 5 . 1 (1) 
' 7 .  5 . 05 



ACME ANCILYT 
852 E. HAST 
PH: 253-3 158 

I CAL LABORH rOR I E S  L T D  . DATE R L E I V E D  SEF'l 9 
INGS, VANCOUVER B. C. 

TELEX : 04-53124 DATE REPORTS M A I L E D  
/ 

b 
GEOCHEMICI?L ASSFIY CERTIF ICATE 

A .500 6H SAMPLE I S  DIGESTED WITH 3 HL OF 3:1:3 HCL TO HN03 TO HZ0 AT 90 DE6.C. FOR 1 HOUR. 
THE SAMPLE I S  DILUTED TO 10 HLS WITH WATER. ELEHENTS ANALVSED BY AA : A6. 
SAMPLE TYPE : ROCK - CRUSHED AND PRULVERIZED TO -100 HESH. 
AU* - 10 6H, I 6 N I  D, T 4QUA RE6IA LEACH HIBk EXTRACTION, M ANALYSIS. 

A S S A Y E R  --- d q  D E A N  T O Y E ,  C E R T I F I E D  B -  C -  A S S A Y E R  



ACME ANALYTICAL LABORATORIES LTD. 
852 E. HASTINGS, VANCOUVER B. C. 
PH: 253-3158 TELEX : 04-53124 

DF\TE RECEIVED f?l\..!t:.< ::il* l 1 VH.3 

DATE REPORTS MAILED.+- ~ $ 8 ~  
'8h.V 

GEClCHEMICAL FISS19Y CERTIFICATE 

A .500 GM SAMPLE I S  DIGESTED WITH 3 NL OF 3: 1:: HCL TO HN03 TO H20 AT 90 DE6.C. FOR 1 HOUR. 
THE SAMPLE I S  DILUTED TO 10 MLS U I T H  WATER. ELEMENTS ANALYSED BY AA : AG. 
SAMPLE TYPE : ROCk - CRUSHED AND PRULVERIZED TO -100 HESH. 
dU* - 10 Gtt ,  IGNITED, HOT AQUR REG14 LEACH NIBP EXTRKTION,  AA ANbLYSIS. 

ASSAYER - ,  DEGN T O I E ,  C E R T I F I E D  B .  C .  ASSAYER 

(q4..-.214.5 1 1 1.2 7 (1) 
fifi....-245 1.2 5'3 8 6 9 (1) 
&\f~....245 1.~3 - CL- ,-I 45 

0 ....- 2 '1 5 1 4 (19 :I (1) 
{.\ 61 .... '::, 4 15 :L "- .- S " '7 7, P ' ,  , "' 

.A .i. 5 
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ACME ANALYTICAL LABORATORIES LTD. DATE RECEIVED JULY 11 1983 
852 E. HASTINGS, VANCOUVER B.C. 
PH : 253-3 158 TELEX : 04-53 124 DATE REPORTS MAILED --.&+d& 

GEOCHEMICAL ASSRV C E R T I F I C A T E '  

A ,500 6H SAMPLE I S  DIGESTED WITH 3 HL OF 3: 1:3 HCL TO HN03 TO HZ0 AT 90 DE6.C. FOR 1 HOUR. 
THE SAMPLE I S  DILUTED TO 10 L S  WITH HATER. ELEMENTS ANALYSED BY AA : A6. 
SAMPLE TYPE : ROCK - CRUSHED AND PRULVERIZED TO -100 HESH. 

KIDD CREEK MINE PROJECT # 04 FILE # 83-1  1 5 8 4  PAGE# 1 

SAMPLE AG AU* 
F'PM PF'B 



ACME ANP' YTICAL LABORATORIES LTD. 

To: Kidd Creek l l tnes Ltd., h y i n g  & Tnw Analysis 

701 - 1281 W. Georgia S t . ,  852 E. Hastings St., Vancouver, 0 .  C. V6A 1R6 

Vancouver, B .C. phone:253 - 3'1 58 
V6E 357 83- 1159 

Fie No. --------------- 
P r o j e c t  : 04 Rock V p e  o f  Samples - --------- 

GEOCHEMICAL ASSAY CERTIFICATE 
Disposition - -- -- -- ---- -- - 

I 

All reports are the confidencial property of clients J u l y  11, 1983 DATE SAMPLES RECEIVED ----------------- 

1 

I All results are in PPM. 
DIGESTION: ............................................................................ 

................................................................. 1 DETERMINATION: 

DATE REPORTS 

ASSAYER 

SAMPLE No. 

DEAN TOYE, B.SC. 
CHIEF CHEMIST 

CERTIFIED B.C. ASSAYER 

=I. 

A g 

15.2. 700 1 AA-26201 
26202 19.5 8 7 0 ,  , 
26203 21.5 890 i 

26204 * * I 

26205 *. 
* 1 

! 
26206 . * * 
26207 * * ! 

26208 30.8 * i 

26209 14.5 * 
262 10 14.2 * 
26211 11.6 * 
26212 10.5 * 
26213 19.5 * 
26214 22.8 * 
26215 20.6 * 4 

26216 * * I 

26217 22.4 * 
262 18 8.2 * 
26219 18.7 * 

AA-26220 17.6 * 

A u 
ooh 

AA-26 184 31.5 * 
26 185 25.8 * 
26 186 5.4 5 9 0 ,  I 

1 
2 

26187 29.3 * - 
4 

26 188 15.0 * 
26 189 36.0 * , I I i 

- 
6 

26 190 18.6 * I I 1 t 

26 19 1 * *  * !  I I 
I 

i 
! i * I 26 192 * 1 I I 

26193 7.6 910 
26 194 11.9 840 1 
26195 . 3.4 620 ! t .--. t , -- - -,- - 
26196 13.0 900 
26197 14.2 * I 

I 

26 198 24.5 * I 

26 199 * * ! 

i . -  * 

AA-26200 25.8 * I I 



TO: Kidd Creek hl,tes L t d . ,  

ACME ANPl.YTICAL LABORATORIES LTD. 
.Assaying & Tnce Anrlyrk 

852 E. Hestings St., Vancouver, B. C. V6A 1R6 

phone:253 - 3158 

83-1159 File Na --------------- 
Rock S p e  of Sunplm ---------- 

GEOCHEMICAL ASSAY CERTIFICATE 
Disposition - -- -- -- -- -- -- - 

3 .  

. 
SAMPLE No. 

26239 
i 

..c 1.3 

Ag 

18 
19 

AA-26221 18.9 
26222 17.5 

26240 1.5 I 

26241 1.6 1 

1 

26242 
+ 

1.2 * I 

AA- 26243 1 

- 
21 
22 
23 

26223 * 
2 

26224 16.5 
I 

i 

26225 * ! 
1 

11.5 

- 
4 

I 

26226 21.5 8 I 

- 
* i I 

6 
26227 + I 
26228 * I 1 I i 

C * --- , 

f 
I i 

26229 * I I i I 

26230 , * 8 
i i 1 I 

I 
- 

26231 * 
-lo- 

I 

I - 
I I 11 

26232 . . 14.6 1 ,J2- 
26233 7.8 ,= 
26234 5.3 

, 

26235 
14 

6.0 
26236 3.7 i 16 

,& 

26237 . 2.8 
.9 I ,z 26238 - 

24 
AA-26251 

26252 
i 

13.6 
- 

26253 
26 

19.6 
26254 

27 
6.3 

26255 
2 8 

20.8 
26256 5.0 

- 
30, 

26257 9.2 3 1 
26258 18.6 

I 32- 
26259 19.8 
26260 28.6 I * t 2626 1 
26262 14.1 
26263 19.8 

AA-26264 18.6 I 

- 
34 
35 
36 
37 
38 
39 
40 

All reports are the confidencial property of clients 
I AII results are in PPM. 

DIGESTION: ............................................................................ 
DETERMINATION: ................................................................. 

1 

July 11, 1983 DATE SAMPLES RECEIVED ----------------- 
July 22, 1983 DATE REPORTS MAILED ------------------- 

ASSAYER 
========= A] ---===&- 2i$k$2 =======.= 

DEAN TOYE, s.sc 
CHIEF CHEMIST 

CERTIFIED B C. ASSAVER 



ACME ANP8.YTICAL LABORATORIES LTD. 

TO: Kidd Creek 8,tnes Ltd., Attrying & f n w  A ~ I W ~ S  
852 E. Hastings St., Vancouver, B. C. V6A 1R6 

phone:253 - 3158 

83- 1159 
'L. File No. --------------- 

Rock V p e  of Sunplea ---------- 
GEOCHEMICAL ASSAY CERTIFICATE 

Diporition - -- -- -- ---- --- 

DEAN TOYE, B.Sc. 
CHIEF CHEMIST 

CERTIFIED B.C. ASSAYER 

3 
SAMPLE No. A g 

19 
L 

AA-26265 17.5 
26266 16.5 

26282 6 13.8 
I 

, 

1 

26283 11.9 I 

26284 6.0 
, 
I 
i 

26285 9.8 , 
I 

26286 7.2 , 
26287 1.9 

1 

26288 6.7 
26289 14.1 I . 

26290 .5 
2629 1 .3  

26267 14.6 

- 
,& 
2 2 

,& 

24 
'25 
,& 
-27- 
28 

I 2 

26292 .6 
26293 .7 

- 
30 

26294 .4 3 1 
26295 .5 32 
26296 1.4 

26268 5.6 1 

I 
- 

26269 9.3 I 
4 - - .  4 

26270 16.6 
, i .  

I 1 I 
- 

26271 23.8 i i I I 

6 

26272 5.9'  i I I I I I i 3 - 

I 
1 

26273 14.6 I I I 
26274 

i + 
I I I 24.6: i 1 

I 
- 

I 
10 

26275 10.2 I , 
I 
I 1 

Jl- 
26276 5.8 i 

1 - 12 
26277 7.8 

i ,= 
26278 15.8 

t i 14 26279 26.8 I ,J5- 
AA-26280 2.8 16 

1 t 17 _ AA-26281 - 24.3 
t -18 

26297 1.9 
26298 1.8 
26299 1.5 

AA- 26 300 1.7 

- 
34 
35 
36 
37 
38 
39 
40 

All reports are the conf idencial property of clients 
1 All results are in PPM. 

DIGESTION: ............................................................................ 
DETERMINATION: ................................................................. 

July 11, 1983 DATE SAMPLES RECEIVED ----------------- 
July 22, 1983 DATE REPORTS MAILED ------------------- 

ASSAYER 



ACMt ANPI-Y1 ICAL LABORATORIES LTD. 

To : h y i n g  81 Tram Awlyris 
Kidd Creek Mines Ltd.,  852 E. Hastings st.. Vancouver, B. C. V ~ A  1 ~ 6  

phone:253 - 3158 

83- 1159 File Na --------------- 
Rock 'Ope of  Sunpies -------,-- 

GEOCHEMICAL ASSAY CERTIFICATE 
Disposition - -- -- -- -- -- --- 

' SAMPLE No. Ag 

26 304 2.0 
- 
4 

26305 1.3 
26 306 

5 
7.5 1 

- 
I 

6 
AA-26307 14.6 I 1 I 

t 
i 

i 
k 

I 
i C 

I i 
I 
I 

I --,-8--- 
I 

I i I 
I 

I 
I 

I 
- 

, 

1 
I 

I 

I All reports are the confidencial property of clients 
All results are in PPM. 
DIGESTION: ............................................................................ 
DETERMINATION: ................................................................. 

i 

AA-26301 1.5 
26302 3.1 
26303 8.1 

July 11, 1983 DATE SAMPLES RECEIVED ------------ 
DATE REPORTS MAILED-~!~Y-~?Z-?!~?-- - - -  

ASSAYER -------- -------- A--+d ----- ========= 

DEAN TOYE, B sc 
CHIEF CHEMIST 

CERTIFIED B.C. ASSAYER 

1 
2 





:1 
Y .* h l u u  b~ LL.& 

/ Lab #4941S 

TABLE OF RESULTS 
Micrograms per sample 

C1 = Methane; C2 = Ethane; C3 = Propane 
C4+ = Butane + higher compounds 

SAMPLE 
7 

04-001 

04-002 

c1 

.01 

.01 

c2 

.01 

04-003 1 .02 

04-004 

C3 

.10 

.O1 

.03 

.18 .18 

C4+ 

.22 

.03 .33 

.007 

04-005 ND 

ND 

.18 .12 

.02 

NU 1 
ND 

I 

C02 

11 

ND 

6.8 

ND 

6.7 

29 

6.3 

12 

.02 .03 

.02 

.01 

T 

T 

CS2 

ND 

ND 9.9 

.32 ND 

.16 .30 .02 

T 

04-007 

T 

ND / 
17 

.31 ND 

.01 

04-006 

.001 ND 

ND 

ND 

ND 

COS 

ND 

18 

12 .02 .03 

- 
04-008 

04-009 

04-011 

04-012 

ND T 

.03 

.30 

.21 ND 

- 0 4  

.02 

ND 

ND 

.05 

.03 

SO2 

.01 

ND 

.21 ND 

21 

14 

H2S 

ND ND 
L 

1 

04-010 . O 1  

ND 

ND 

.005 

.02 

-43  

- 5 4  

.32 

04-013 

T 

ND 

.38 .04 

I 

ND 

ND 

27 

060 

.003 04-015 .43 

.32 .02 ND 

. O 1  

T 

L 1 I 

.001 T 

.04 .05 

!ID 

.20 .01 

-28 

04-014 1 .03 

-35  20 

.008'  . l 8  

-15  

.27 

ND 
I 

9.7 

.004 

ND .20 

ND .02 

.01 T 

ND 

ND 

.39 

.33 ND ND 

ND ND 



Lab #49418 
./ Page 3 

/ 

TABLE OF RESULTS 
Micrograms p e r  sample  

C 1  = Methane; C2 = Ethane;  Cg = Propane 
C4+ = Butane  + higher compounds 

SAMPLE 

v 

04-016 

04-017 

04-018 

04-019 

c1 CS2 

04-020 

c2 

.01 1 .004 
I 

COS 

.13 . 

.04 

. O l  

.02 

.03 

.004 

. O 1  

ND 

ND 04-025 

C02 SO2 

.33 

.17 

r 

c3 

.06 .01 04-021 

H2S 

.40 

.19 

Cq+ 

T .14 

.02 

- 1  
- - 

.02 

04-026 

04-027 

04-028 

17 

5 . 8  

7.2 

.01 

ND 

04-022 

, 04-023 

04-024 

.01 

T 

ND 

.20 

.22 

.01 

T 

ND 

.31 

ND 

ND 

ND 

. O 1  

. O l  

.01 

- 0 2  

.03 

ND 

.002 

ND 

32 ND 

ND 

ND 

ND 

N O  S A M P L E  S E N T  

T 

T 

ND 

.007 

,009 

,006 

T 

ND 

T 

ND 

ND 

ND T 

T 

.25 

.27 

ND 

ND 

ND 

.13 

.007 

ND 
f 

9 .4  

9.4 ND 

T 

9.3  

8 . 5  

.19 

T 

.007 

.10 .19 

ND 

1.5 

.34 .38 04-029 ND 

ND 

N D 1 2 . 2  

T 

T 

T 

.008 

.02 

9.3 

ND 

ND 

T 

ND 

.15 

.05 

.05 

-16 

.21 

1 0  

04-030 

1 0 3  - 

.03  

1 . 4  

ND 

.19 

40 .24 

7 . 8  

T .02 

T 

T .02 
A 

.29 

.30 

.28 9 .3  

18 

L 



"2. L U U  \,A b L L .  

Lab #49418 
Page 4 

TABLE OF RESULTS 
Micrograms per sample 

Cl = Methane; C2 a E t h a n e ;  Cg = Propane 
C4+ = ~ u f a n e  + higher compounds 

H2S 

ND 

ND 

ND 

ND 

SAMPLE 

04-031 

C02 

24 

8.0 
J 

04-032 .02 ] .008 i 

C1 

.14 

ND 

I 

SO2 

2 . 6  

2.0 

CS2 

.02 

.007 

(?I 

1 .l 

C2 

.09 

ND 04-035 

ND 

1.3 

COS 

T 

ND 

- - 

T 

T 

T 

C4+ 

.73 

.I9 

1 

.I1 

.14 

.001 

.01 

04-033 

- 
04-034 

I 

.03 -03 

04-036 

ND 

ND 

.21 

.Ol 

.02 

.I3 

,35 

04-037 

.13 .03 

4.5  

.38 .02 

L 

?ID 

.08 

.23 

25 

1 
I I 

1.4 16 

11 

.007 

04-038 

T 

ND 

-08 

.08 

.05 

.12 

ND 

1 

.78 

.75 

.51 

04-039 .11 

-92 

.89 

.77 

22 

18 

.005 

.008 

ND 

ND 

17 

ND 

T ,004 

ND ND 

1.6 ND 



I 

Kidd Creek 
Lab 1149764 
Page 5 

+ 
I TABLE OF RESULTS 

Micrograms p e r  sample 

SAMPLE 1 CSZ 1 SO2 1 COS 
I I I 



ACME A N A L Y I  ICAL LflEORflTORIES LTD.  DaTE RECEIbLD ) (  ' I L'I.3 1 
852 E. HASTINGG. VANCOUVER B.C.  
PH: 253-3 158 TELEX : 04-53 124 

clSSAV CERTIFICATE 0 .  
b 

ShflPLE TYPE : REJECT h, -  LA 
ASSAYER --- DEAN T O E ,  E R I E  B .  C .  f iSSAYER 

(4 t..; f . i  I..) 
(:i PI/' '1 NIi: [:i PI / I IQ ti:. 



ACHE A N A L Y I  I C A L  LABORATORIES LTD. DCITE RECE IVED c A l 0  1 : I '.'M ::I 
852 E. HAS7 INGS,  VANCOUVER B. C. 
PH: 253-3 158 TELEX : 04-531 24 DATE REPORTS M A I L E D  dUf@&, 
* / fiSSFIIY CERTIFICATE 

D E A N  T O Y E ,  C E R T I F I E D  B. C. A S S A Y E R  



ACME A N A L Y T I C A L  LABORATORIES LTD.  D A T E  R E C E I V E D  UUG 3 1983 
852 E. HAST I N G S ,  VANCOUVER B. C. 
PH: 253-31 58 TELEX : 04-53124 DATE REPORTS MCIILED 

"cv ASSAY CERTIFICaTE 

A S S A Y E R  T O Y E ,  C E R T I F I E D  l3. C. dASSAYER 

\:::IDu (IRE:EI.::: IVIII\IE~:~ FH(),JE[:'~" :# (--4 ~ " 1 1 ~ ~  # ~ 1 - ~ : ~ : ~ - 1 2 : 3 ( ' ~ j  !:'AGE#: I 



TO: Kidd C,,-ek Mines Ltd . ,  
701 - 1281 W .  Georgia St . ,  
Vancouver, 0. C . 
V6E 337 

ACN ANALYTICAL LABORATORIES LTD. 
Assatryinp & Trace A ~ l y s i s  

852 E.  Hastings St.. Vancouva, B. C. V6A 1R6 

Telephonez253 - 31 58 

83- 1346A 
File No. - -----,,-,,,---- 

Project  : 04 
Rock w p e  of S m p l a  , ,,,,,,,,, 

Dinposition - ,- - - -- ,- ,- ,-, 



ACME ANALYTICAL LABORATORIES LTD.  
852 E. HASTINGS,  VANCOUVER B. C. 
P H Z 2 5 3 - 3 1 5 8  TELEX : 04-53 1 2 4  

DATE RECEIVED J U L Y  5 1YU3 

DATE REPORTS M A I L E D  ----- J$$> 
GEOCHEMICllL ASSFIV CERTIFICCITE 

A ,500 6 H  SAHPLE I S  DIGESTED WITH 3 HL OF 3:1:3 HCL TO HN03 TO HZ0 AT 90 DE6.C. FOR 1 HOUR. 
THE SAMPLE I S  DILUTED TO 1 0  MLS Y I T H  HATER. ELEMENTS LNALYSED BY AA : A6. 
SAMPLE TYPE : ROCK - CRUSHED AND PRULVERIZED TO - 1 0 0  MESH. 
hut - 10 GM, IGNITED, HOT AQUA R E ~ I A  LEACH n i e K  EXTRACTION, AA ANALYSIS. 
AU O I I T O N  RUN BY F I R E  

A S S A Y E R  -- A& D E A N  T O Y E ,  C E R T I F I E D  B - C .  A S S A Y E R  

SAMPLE A t i  C11J* fiu R* 
F'F'M PF'b O Z / l ' O N  



ACME ANALYTICAL LABORATORIES LTD.  DATE RECEIVED JULV 13 l Y 8 3  
852 E. HAST I NGS. VANCOUVER B. C. 
PH: 253-31 58 TELEX : 04-53 124 DATE REPORTS MAILED 

hw 
SAHPLE TYPE : ROCK - CR SHED AND PRULVERIZED TO -100 KSH. Y 

A S S A Y E R  - -  D E A N  T O Y E ,  C E R T I F I E D  B. C. A S G A Y E R  





TO: K i  dd Cr.cek Mi nf L t d .  , 
701 - 1281 W .  1 - g i a  S t . ,  
Vancouver, B. C 
V6E 357 

ACb' ANALYTICAL LABORATORIES LTD. 
Assaying & Trace Analysis 

852 E. Hastings St., Vancouver, 8. C. V6A 1R6 

Telephone:253 - 31 5 8  

P r o j e c t  : 04 

83- 1346B 
File No. - --------------- 
Q p e  of Samples - _R_o_c!S----- 

July 31, 1983 DATE REPORTS MAILED 

ASSAYER 

I D E A N  TOYE, 8 . s ~ .  
CHIEF CHEMIST 

CERTIFIED 8 . C  ASSAYFR 



ACN ANALYTICAL LABORATORIES LTD. 
T ~ :  Kidd Lick Mines L t d . ,  Assaying 8 Trace Analysis 

701 - 1281 W .  Georgia S t . ,  852 E. Hastings St., Vancouver, B.C.  V6A 1R6 

Vancouver, B . C .  Telephone:253 - 31 58 
V6E 3J7 83- 1346A 

YUr File No. - --------------- 

P r o j e c t  : 04 
Rock n p e  o f  Samples - --------- 

Disposition - -- -- -- -- - - -- - 

NO. 

1 

2 

3 

4 

5 

-- - 

~- - - .. 

Sample 

AA-25955 
- -- 

25956 

25957 

AA-25958 

Ag I Au 
gmltonne i gm/tonne 

- - .  

19.0 

178.0 
.- -- -- 

98.5 

10.5 

f 

NO. 

1 

2 

3 

4 

5 

- - -- - 

- -- 

.30 
. -- - 

3.05 
- - 

1.50 

.20 

- 

.--A- 

- 



ACME ANALYTICAL LABORATORIES L I D .  
852 E. HASTINGS.  VANCOUVER B. C. 
PH: 253-3158 TELEX : 04-53 124 

DATE R E C E I V E D  ,.Jl.JL.. i: 2i:j .1 Yfl : :> 

DATE REPORTS M A I L E D  J+~& 
'Yy, 

)I SAHPLE TYPE : ROCK - CRUSHED AND PRULVERIZED TO -100 HESH. 

A S S A Y E R  -- D E A N  T O Y E ,  C E R T I F I E D  B . C .  f i S S A Y E R  



ACME ANALYTICAL LABORATORIES LTD. 
852 E. HfiSTINGS, VANCOUVER B. C. 

DATE RECEIVED AlJ(:; 2.5 :I YO?; 

DATE REPORTS M A I L E D  A U ~ ~ ' ! ?  
ass-V CERTIFICATE / 

sCrr 
SAYPLE TYPE : ROCk - CRUSHED AND PRULVERIZED TO -100 RESH. 



ACME ANALYTICAL LABORATORIES LTD. DATE RECEIVED I'IIJC; " l '$U * 
852 E. HAST INGS, VANCOUVER B. C. 
PH: 253-3 158 TELEX : 04-53 124 DOTE REPORTS MAILED dq-L-- 1 1  83 

SAHPLE TYPE : ROCK - C SHED AND PRULVERIZED TO -100 MESH. 

ASSAYER -- dA/"' DEAN TOYE, CERTIFIED I 3 . C .  ASSAYER 

t:::l:nu ~ : f i ~ ~ ; : t : : :  MINES f:"F' " ' - "" . <(..l,JkLT *I (.!4 1:::'i t:: 1. j* c3 3 5 1 -1 
,. - v PAGE# 1 



ACME ANALYTICAL LABORATORIES LTD. DATE RECEIVED AUG 2 1983 
852 E. HASTINGS, VANCOUVER B. C. 
PH: 253-3 158 TELEX:04-53124  DATE REPORTS MAILED - 1 - 9 4  

t:::IDD CREEK MINES L ' T ~  PROJECT # 04 FILE # E]3-14+:32 PAGE# 1 
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'C M M E  ANALYTICAL LABORATORIES LTD. DATE RECEIVED SEFT 30 1983 
852 E. HhSTINGS, VfiNCOUVER B.C. 
FH: 253-3158 TELEX: 04-53 124 DATE REPORTS MLILED -ref d& 

I C P  G E O C H E M I C A L  A N A L Y S I S  

A ,500 6 R M  S W L E  I S  DIGESTED WITH 3 !L OF 3: 1:3 HCL TO M03 TO H20 IIT 30 DE6.C. FOR 1 HOUR. 
THE SIIWLE I S  DILUTED TO 10 HLS WITH UIITER. 
THIS LEACH I S  PARTIIIL FOR: Ca P N ,IIl,Ti,La,Na,K,W,Ba,Si,Sr,Cr AND 0.  b DETECTION 3 ppu. 
w, a L v s I s  BY w FRO( 10 ~h'sBrl~t~. 
SIIWLE TYPE - ROCK CHIPS 

CSSSAYER -- /o %/ D E A N  TOYE, C E R T  I F  XED E3. C .  1 5 5 f i Y E R  

SAMPLE 

AA-27(:)94 
AA-27095 
STD A-I. 



ACME ANALYTICAL LABORATORIES LTD. DATE RECEIVED SLPT 
852 E. HAST INGS, VWCOUVER B. C. 
PH: 253-3158 TELEX : 04-53 124 DCITE REPORTS MhILED 

b 
ASS/SY CERTIFICATE 

SARPLE TYPE : ROCK - CRYSHED AND PRULVERl lEO TO -100 IIESH. 

a s s a r m  - DEAN TOYE. C E R T I F I E D  8. c .  f iGsfiYER 

I I I 1 MI t\I€IS L TU f-'RC1JE:Ol H - 1 -  F 11-E # 0 5  2220 f ' f lGE# 1 
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ACME 6NALYTICAL LABORATORIES LTD. DhTE RECEIVED SEP'T' 
852 E. HCISTINGS, VANCOUVER B.C. 
'H: 253-3 158 TELEX: 04-53124 DATE REPORTS MAILED 

;L, 
GEOCHEMICFIL e S S A V  C E R T X F X C C I T  

A ,530 6M SAMPLE I S  DIGESTED Y l l H  3 nL OF 3: 1:3 HCL TO HN03 10 HZ0 AT 90 DE6.C. FOR 1 HOUR. 
THE SANPLE I S  DILUTED TO 10 MLS WITH YbTER. ELENENTS ANALVSED BV M : 46. 
SANPLE TYPE : REJECT 
AUB - 10 6N, 16N TED, 0 1  AQUA REGIA LEACH NIBK EXTRACTION, AA ANALYSIS. 

CISSAYER -- $ f i x  DECIN T O Y E ,  C E R T I F I E D  B.C.  A G S h Y E R  
/ 

t:: I DD CHEECL MINES PROJECT' # 04 FILE # 83-21234 PAGE# 1 

SUMF'LE AG AU* 
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&Ct"lE CINCILYTICCIL LCIBORATORIES LTD. DATE RECEIVED SEFT 20 1983 
852 E. M S T I N G S ,  VANCOUVER B.C. 
PH: 253-3158 TELEX : 04-53 124 DATE REPORTS WILED _@&/./f 

ASSAYER -- 
/ 

K IDD.  CREEK MINES PROJECT # (& F I L E  # RE: 83-2228 FAG€# 1 

SAMPLE 

* NOTE - GM/TNE = GRAM/TONNE 



APPENDIX C 

STATEMENT OF QUALIFICATIONS 



APPENDIX C 

STATEMENT OF QUALIFICATIONS 

M. G. Morr ice  -Geo log i s t  

M.G. Morr ice  g r a d u a t e d  from t h e  U n i v e r s i t y  of 
Manitoba wi th  a  BSc (Hons)  and an  MSc b e f o r e  r e c e i v i n g  a 
PhD i n  1982 from t h e  U n i v e r s i t y  of C a l i f o r n i a ,  S a n t a  Cruz. 
H e  h a s  worked c o n t i n u o u s l y  wi th  many i n d u s t r y ,  government 
and r e s e a r c h  g roups  over  t h e  p a s t  17 y e a r s .  D r .  Morr ice  
h a s  worked w i t h  Kidd Creek Mines Ltd. s i n c e  May 1983. 



APPENDIX D 
STATEMENT OF EXPENDITURES 



Sherman Jaycox - Backhoe Operator 
Period: July 3 to 14 

1 15.6 hrs backhoe trenching @ $45 $ 5,200.00 

Blake Richard- Blaster 
Period: Aug 19-20 2 days @ $400 800.00 

M.G. Morrice - Geologist 
Period: June 19-Aug 31 15 days @ $115/day 1,725.00 

I. G. Sutherland - Geologist 
Period: June 27-Aug 6 3 days @ $136/day 408.00 

J. Black - Assistant 
Period: Aug 31 1 day @ $54/day 54.00 

L. Haering - Assistant 
Period: June 27-Aug 31 4.5 days @ $67/day 301 .50 

D. Horvat - Assistant 
Period: Aug 29-31 2 days @ $54/day 108.00 

L. kuie - Assistant 
Period: June 19-20 2 days @ $67/day 134.00 

R. Vandenbrink - Assistant 
Period: June 21-30 2 days @ $62/day 124.00 

J. Leigh - Assistant 
Period: July 3-4 2 days @ $6O/day 120.00 

L. Uuie - Assistant 
Period: June 23 .5 day @ $67/day 33.50 

K. Norris - Assistant 
Period: June 23 .5 day @ $58/day 29.00 

R. Vandenbrink - Assisant 
Period: July 3-4 2 days @ $62/day 124.00 



J. Black - Assistant 
Period: July 15-Aug 25 6 days @ $54/day 324.00 

D. Coolidge - Assistant 
Period: July 6-Aug24 8 days @ $65/day 520.00 

L. Haering - Assistant 
Period: July 5-Aug 25 16.5 days @ $67/day 1,105.50 

D. Horvat - Assistant 
Period: July 5-Aug 25 14 days @ $54/day 756.00 

J. Leigh - Assistant 
Period: July 6-Aug 24 13.5 days @ $60/day 810.00 

L. buie - Assistant 
Period: July 5-Aug 25 1 1  days @ $67/day 737.00 

M.G. Morrice - Geologist 
Period: July5-Aug25 25days @$115/day 2,875.00 

K. Norris - Assistant 
period: July6-Aug24 15.5days@ $58/day 899.00 

I.G. Sutherland - Geologist 
Period: July 7-Aug 24 3 days @ $136/day 408.00 

R. Vandenbrink - Assistant 
Period: Julys-Aug24 17days@$62/day 1,054.00 

J.F. Macdougall - Geologist 
Period: July 13-25 3 days @ $185/day 555.00 - 

S. Jaycox 12 man-days @ $80 840.00 
B. Richard 2 mandays @ $80 160.00 
Kidd Creek Mines Personnel 167 man-days @ $80 13,360.00 



AU: Hughes 500D 20.8 h r s  @ $510/hr 

a)  HET.,ICOPTER TO AIRSTRIP 
AU: Hughes 500D 14.0 h r s  @ $510/hr 7,140.00 

b)  FIXED-WINS !tO SMITHERS 
Central Mountain A i r  Service, "Islander" 
- 12, hdLf t r i p s  @ $375 4,500 -00 

c) QZEmOUM) BUS '10- 
25,600 l b s  @ $0.28/lb 

298AuandAggeochmicalanalyses @ $5.60 1,668.80 

986 Au and Ag assays @ $10.00 9,860.00 

23 Cu, Pb, and Zn assays @ $10.50 241.50 

1284 rock sanple preparations @ $2.50 3,210.00 

13,100 l b s  "over w i g h t n  charges @ $0.25/lb 3,282.70 

12 s o i l  gas analyses @ $17.00 

38 s o i l  gas analyses @ $20.00 

9) (see a c c a p n y i n g  report)  $15,660.00 

SUESWIRL fo r  June 19-Sept 1 $97,867.50 



B. OOWPIBZ%D: Sept 4 - Dec 2, 1983 

Sherman Jaycox - Backhoe Operator 
Period: Sept 14-19 30.5 hrs @ $45/hr 

A. J. Boronowski - Geologist 
Period: Sept 17-18 2 days @$185/day 370.00 

M.G. Morrice - Geologist 
Period: Sept 4-19 6.5 days @ $115/day 747.50 

B. Anderson - Assistant 
Period: Sept 14-19 5.5 days @ $55/day 302.50 

D. Coolidge - Assistant 
Period: Sept 14-19 5.5 days @ $65/day 357.50 

D. Horvat - Assistant 
Period: Sept 14-19 5.5 days @ $54/day 297.00 

A. Hunt - Assistarrt 
Period: Sept 14-17 4 days @ $55/day 220.00 

M. Logan - Assistant 
Period: Sept 14-19 4 days @ $46/day 184.00 

M. Neave - Assistant 
Period: Sept 14-19 5.5 days @ $46/day 253.00 

K. Norris - Assistant 
Period: Sept 4 1 day @ $58/day 58.00 

S. Jaycox - 6 man-days @ $80.00 480.00 
Kidd Creek Personnel 39.5 man-days @ $80.00 3,160.00 

AfXl Hughes 500D 6.1 hrs @ $510 $ 3,094.00 



a) HELICOPTER 1[0 AIRSTRIP 
AIC Hughes 500 D 

3.4 hrs @ $510 1,734.00 

b)  FIlQ3D-wINS m SMITHERS 
Central Mountain Air Services, "Islanderm 

3.5, half trips @ $375 1,312.50 

1 12 Au and Ag geochemical analyses @ $5.60 627.20 

267 Au and 2k~ assays @ $10.50 2,670.00 

13 Cu, Pb and Zn assays @ $10.00 136.50 

49 Cu, Pb and Zn geocheical analyes @ $5.50 214.50 

379 rock s q l e  preparations @ $2.50 947.50 



APPENDIX B 

SOIL GAS GEOCBEHICAL PROCEDURES 



Charles  G.  Clifton,  President 
EXPLORATION RESEARCH LABORATORIES 

P. 0. Box 9086 ,  University Station 
Reno, Nevada 89507 U . S . A .  

Tel. (702) 329-1088 

Soil G a s  Collection Procedure -- 

A vapor-phase (gas )  geochemical anomaly is a s soc i a t ed  with most types  of ore 
deposi ts .  This includes  low and  high temperature,  ep igene t ic  o r  syngenet ic .  
Primary g a s  dispers ion haloes  a r e  often developed in wall  rocks a s  depos i t s  a r e  
formed. The g a s e s  originate In t he  hydrothermal solut ions  o r  a r e  products of 
mineral dissolut ion reactions.  Secondary g a s  dispers ion ha loes  a re  produced in  
two ways: during oxidation of su l f ides  o r  organic carbon-bearing compounds; 
o r  through natural diss ipat ion of volat i le  s p e c i e s  such  a s  mercury o r  helium, 
light hydrocarbons, or  radioactive daughter products.  Secondary g a s  dispers ion 
products a r e  col lect ively termed so i l  g a s e s .  

Soil g a s e s  may be analyzed directly in the  atmosphere or  c a n  b e  col lected and 
analyzed in separate  s t e p s ,  It i s  wel l  known that  ins tan taneous  measurements 
of so i l  g a s e s  in the atmosphere o r  shal low subsurface often produce resu l t s  
which a re  difficult t o  dupl icate  from day  to  d a y ,  o r  hour t o  hour. This is due  t o  
the influence of short-term fluctuations $ ~ f  barometric pressure ,  temperature, and 
humidity on vapor flux a t  the soil-atmosphere interface.  In order t o  obtain a more 
reliable so i l  g a s  sample ,  i t  is preferable t o  co l lec t  the  g a s e s  ove r  a period of 
t ime,  a t  a shallow depth below the surface.  The resul t  is an integrated o r  
averaged measurement which i s  more representative of :he ~cng- te rm vertical  
vapor flux. 

The soi l  g a s  coIlection procedure developed by EXPLOMION FFSEARCH LABORA- 
TORIES includes: ( a )  a hydrophobic, non-catalyt ic ,  non-oxidative porous polymer 
sorbent se lec t ive  t o  a wide range of sulfur and carbon g a s e s ;  (b) a reusable  con- 
ta iner  for housing the sorbent while buried in the  ground: a n d ,  (c) a rapid,  inex- 
pensive analyt ical  method for identifying the g a s e s  co l lec ted .  Each a s p e c t  of the 
g a s  collection procedure is a major improvement on older  techniques .  In addit ion,  
the  selected sorbent is particularly sens i t ive  t o  CS2 and COS, s p e c i e s  vecently 
identified a s the primary gaseous  products of sulf ide oxida tion (Ta )*lor, Kesler and 
Cloke , 19 82 ,  Journal of Geochemical Exploration, V.  17, pp. 165-185) . 

The coritainers which hold the sorbent mater ia l ,  keep  i t  free frorn contamination,  
and provide a n  open S;ZSF: fnr r'ir circu1:ltion have been thoroughly researched.  
Fc!!ow directions carefully for bes t  resu l t s .  
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Data Interpretation 

At th is  time l i t t le  information is avai lable  which relates  g a s  spec ies  to the 
quantity and type of mineralization present a t  depth.  It is suggested that 
vapor-phase data be t reated like any other type of geochemical data .  Always 
try to  relate resul ts  t o  a ground truth (known mineralization). Work with g a s  
ratios o r  total  quant i t ies .  Be aware of fractures o r  porous horizons which may 
channel g a s e s  preferentially o r  locally accentua te  oxidation. Make adjust-  
ments for varying th icknesses  of overburden on resul ts ;  consider calculation 
a trend surface and posit ive residuals .  

Analyzed G a s e s  

The sorbent material is select ive to  the following gases:  

C02 carbon dioxide 
C3H8 propane 
C4H10 butane 
CS2 carbon disulfide 
CO S ca rbonyl sulfide 
H2S hydrogen sulfide 
S02 sulfur dioxide 

Other g a s e s  such a s  mercury, helium, radon, oxygen, nitrogen, methane, e thane,  
a re  not collected. Analytical sensi t ivi ty  is approximately SO parts per billion for 
most spec ie s .  Analysis is by g a s  chromatography/ma ss spectrometry a t  17S°C. 

Feel Free to Cal l  

Vapor-phase geochemistry is a relatively new but rapidly expanding field in  minerals 
exploration. Contact me a t  the above address  o r  phone number for advice or  opinion 
on data interpretation, o r  information on sample placement or  analyt ical  procedure. 



Return Address 
Charles  G .  Clifton 

EXPLORATION RESEARCH LABORATORIES 
P. 0 .  Box 9086,  University Station 

Reno, Nevada 89507 U.S.A. 
Tel. (702) 329-1088 

Instructions 

Genera 1 

Take care  not t o  sp i l l  sorbent material  from g l a s s  via ls .  

Do not expose  ooen v i a l s  t o  motor exhaus t ,  ae roso ls  ( i  . e . ,  spray 
pa in t ) ,  sulfur-rich a tmospheres  such  a s  mine a i r  o r  industria 1 
smoke .  

A minor amount o f  contaminant ( s o i l ,  water) in  v ia l s  will not affect  
resu l t s .  

Short exposure (minutes) of sorbent  t o  a i r  will  not affect  resu l t s .  

Sealed v i a l s  can  be  stored for yea r s  without affecting s tabi l i ty  of 
sorbent material .  

Placlnq Vials In Ground 

(SEE ASSEMBLED SAMPLE ENCLOSED WITH MATERIALS.) 

A .  Attach labe l  t o  each  v ia l  whi le  v i a l s  a r e  c l ean  and dry. Apply a 
sample designat ion t o  e a c h  vial  with waterproof ink. 

B. Remove c a p  and rubber s topper  from e a c h  vial  a t  sample location 
and  immediately prior t o  burial. Keep a l l  c a p s  and rubber s toppers .  

C. After cap  and stopper is removed, a t tach  vial  t o  supporter s t ick with 
mbber  band. Insert  v ia l  and s t i ck  into p las t ic  bot t le ,  a t tach  a 
perforated lid to  bott le.  

D. Plas t ic  bo t t les ,  with enc losed  v i a l s ,  can  be  attached to a 3-4 foot 
long marker s t ake  with filament t ape  o r  wire.  Advantaqes: bot t les  
can  be pulled from ground, rather than dug ,  and s take exact ly  marks 
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location of sample. Disadvantages:  marker s take  can  be  broken 
off o r  pulled up by animals .  Alternatively, mark sample location 
with short ,  study s t ake  driven into ground a short d i s t ance  from 
sample. 

E. Bury bot t les  a t  l ea s t  6 inches  deep ,  12-20 inches  is recommended. 

F. For shallow cover ( l e s s  than 10 f e e t ) ,  leave samples  in ground for 
a t  l eas t  10 days .  For deeper  cover ,  al low u p  t o  30 days .  Samples 
can  be left  in  ground indefinitely; i t  is impossible to  sa tura te  
sorbent material with so i l  g a s .  

Removing Vials From Ground 

A .  If bot t les  a re  a t tached to  marker s t a k e , .  pull bot t les  from ground 
slowly. If not a t tached to  s t a k e ,  dig up  carefully. Keep bot t les  > 
upright until ula ss vial  is removed. 

B. Pry off perforated lid t o  bottle with coin o r  knife,  al low supporter 
s t ick  to drop out  into hand and remove vial .  Immediately inser t  
rubber stopper and replace cap .  Screw c a p  on firmly. Add sample 
designation t o  label  if not a l ready done. 

C. Replace supportea s t ick and lid to  bottle.  Keep bot t les  for future 
use. - 

D. Send vials  t o  above addres s  in sturdy cardboard box, well insulated 
against  breakage. Ship airmail ,  a i r  freight, d r  bus .  



Supplement #I 
EXPLORATION RESEARCH IABORATORIES 

An Improved Method for Locating 
Blind or Buried Sulfide Mineralization 

The detection of blind or buried mineralization i s  the most difficult problem facing the exploration 
geologist. As the amount of unexplored ground possessing both high mineral potential and good 
exposure decreases,  the requirement for techniques capable of "seeing through" post-mlneral 
cove: becomes more acute.  In many situations standard geochemical methods are not applicable 
and geophysical methods too costly t o  be  applied in a reconnaissance fashion. 

It i s  well known that certain g a s e s  are  produced by oxidizing suifides and that  these  gases  
miprate to  the surface through overlying host rock and overburden. The smell of H2S in the 
vicinity of sulfide ore  i s  familiar to  a l l  geologists. Other gases ,  including SO2, CS2, COS, 
and C02 ,  have a l so  been reported above oxidizing sulfide deposits  (Geochemistw in Mineral 
Exploration, 1979, p. 511). Gas  geochemical samples a n  generally collected in the atmosphere 
or just below the surface (soil  gases).  Soil ga ses  are  l e s s  subject to sho r t - t en  variations due ! 
to changes in atmospheric pressure,  humidity, or wind disturbance. I I 
At Exploration Research Laboratories we have perfected a soil  ga s  collecting procedure recently 1 ,  Figure 1. Iaft: migration of gases  produced by oxidizing sulfide mineralization. 
~nvestigated by the U.S. Geological Survey. In studies of buried sulfide mineralization a t  Right: buried bottle containing vial with gas-adsorbent material. 
Johnson Camp, Arizona (Hinkle and Kantor, 1978, J. Geochem. Explor. 9 ,  209-216) and the  
Roosevelt Hot Sprlngs geothermal area ,  Utah (Hinkle e t  a l . ,  1978, U. S. Geol. Survey J. Res. 6, 
563-5691,  artificial zeoli te was left  buried in the  ground for several months and later analyzed 
for adsorbed gases .  Gas  anomalies were identified above target zones in each study. Our re- 
search indicates that porous polymer sorbents are  superior to  artificial zeolite a s  collecting 
agents. A range of sorbents have been tested for their ability to adsorb certain gases  and their 

1 1  
tendency not to catalytically alter  the g a s e s  during analysis.  The sorbents we have selected 
are a l so  very efficient: significant quanti t ies of g a s  are adsorbed in days  or weeks rather than 
Vnonths. 

In Figure 1 (over), gases  produced by oxidizing sulfides migrate to the surface. Small bottles 
containing a specific sorbent are left in the soil o r  overburden for several days or weeks. The. 

I 
vials are retrieved, capped. and shipped for analysis.  In a recent study of an  epithermal vein 
system in Nevada. vials were burled a t  100-150 foot intervals along the  hanging wall of the  host 
structure and left to equilibrate for 2 weeks (Figure 2). Approximately one-half of the structure 
was buried by Quaternary alluvium (Qal). The remainder of the  structure was  difficult to  locate 
due to intense alteration and lack of mineralization. Quartz-pyrite-gold mineralization was  
exposed only in the area of old workings. The data for CS2, in particular, shows a strong anomaly 
above the known mineralization and 2 anomalies on strike, one of which i s  developed in thick 
alluvlal cover. The anomaly over the old workings extends out into the hanging wall ,  reflecting 
the down-dip extension of the known mineralization. Similar results have been obtained on 
-a;;slve sulfide mineralization and an active geothermal field. I 
Price and Materials I 

Figure 2. Soil g a s  anomalies in hanging wall of poorly exposed vein system. 
. Miocene volcanics,  Virginia Range, Nevada. 

Exploration Research Laboratories provides prepared vials containing gas-adsorbent material, di- 
rections for emplacement, capping materials, and analys is  of gases  by headspace g a s  chroma- EXPLORATION RESEARCH IABORATORIES 
tography/mass spectrometry. No payment i s  required until vfals are analyzed. Specializing i~ Gas  Chromatographyhlass Spectrometry 

Number of Samples Unit Price gases  and organic compounds in geochemical samples 
1-49 S 20.00 1 geochemical exploration (minerals, geothermal) 

50-99 .$ 17.00 n r ~  dem.;it research 
100 o r  more S 15.00 

Charles G. Clifton, Preside 
P. 0. Box 9086 
University Station 
P ~ n o .  Nevada R95n7 TJSA 

Materials a r e  shipped within 5 days  of order. Analyses are  normally completed within 10 working 
days .  
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