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I N T R O D U C T I O N  

Locat ion,  Access and T e r r a i n  

The 'Pipedream' p rope r ty  is loca t ed  sou th  of 

t h e  Toodoggone River and d i r e c t l y  e a s t  of Lawyers Creek, 

i n  no r th -cen t r a l  B r i t i s h  Columbia (F igu re  1 ) .  The n e a r e s t  

supply  and t r a n s p o r t a t i o n  c e n t r e s  a r e  Smithers ,  some 300 

km due sou th ,  and Watson Lake i n  t h e  Yukon, some 300 km t o  

t h e  nor th .  

Access t o  t h e  claims is by a combination of 

fixed-wing a i r c r a f t  from Smithers  o r  Watson Lake t o  t h e  

S turdee  Val ley  a i r s t r i p  8 km southwest  of t h e  p rope r ty ,  

and l o c a l  h e l i c o p t e r  c h a r t e r  t h e r e a f t e r .  F loa t  equipped 

a i r c r a f t  can a l s o  land a t  Black Lake. There is no road 

acces s  t o  t h e  region a l though  it has  been suggested t h a t  

t h e  Omineca mining road t o  t h e  sou th  may be extended i n t o  

t h e  Toodoggone River a r e a  i n  t h e  near f u t u r e .  A l o c a l  

road e x i s t s  from t h e  S turdee  Val ley  a i r s t r i p  t o  t h e  

Lawyers p rope r ty  (Serem) v i a  Dupont's Baker Mines and ends 

on ly  3 .5  km t o  t h e  n o r t h e a s t  of t h e  proper ty .  

The c la ims  a r e  l oca t ed  east of t h e  S p a t s i z i  

P l a t eau  and cover a  s l o p e  of g e n t l e  r e l i e f  with e l e v a t i o n s  

ranging from 1500 m t o  1700 m (F igu re  2 ) .  The lowermost 

p a r t s  of t h e  p rope r ty  a r e  covered by an in termixed growth 

of spruce ,  and s c r u b  willow. Extensive  a r e a s  of a l p i n e  

g r a s s l a n d ,  occu r r ing  above 1600 m, make f o r  easy  f o o t  

t r a v e l .  

P rope r ty  His tory  and D e f i n i t i o n  

Records g i v e  no i n d i c a t i o n  of any prev ious  

s t a k i n g  on t h i s  ground. The p r e s e n t  c la ims were s taked  i n  

J u l y  1982 by Kidd Creek Mines Ltd.,  prompted by t h e  

g e o l o g i c a l  s e t t i n g  of t h e  p rope r ty  a s  wel l  as t h e  l o c a t i o n  







of the claims immediately to the southwest of Serem's 

Lawyers prospect and south of Great Western Petroleum's 

Silver Pond claims. 

The property now consists of 2 MGS claims, 

part of the Pipedream-83 Group, which account for a total 

of 32 units within the Omineca Mining Division 

(Figure 3). 

Summary of Work Completed 

Geoloqical surveys 

Between July 25 and July 29, 1983, I. G. 

Sutherland undertook geological mapping on the claims, 

the majority of the time spent on the Pipe M.C. Mapping 

was carried out on a scale of 1:25,000 using a contoured, 

topographic base map. 

G.R. Peatfield (Kidd Creek Mines; Central 

Regional Manager) and P.R. DeLancey (Kidd Creek Mines; 

Western Regional Manager) accompanied the author to the 

property on July 29 and provided considerable geological 

assistance and advice. 

Geochemical surveys 

Between June 27 and July 11, soil gas 

geochemical samples were collected on the Dream M.C. A 

total of 45 gas-collecting bottles were buried at 50 m 

spacings along 3, 700 m grid lines and, later, collected 

for analysis. 

A total of 9 rock samples were collected for 

assay in conjunction with geological mapping on the 

property. The collected samples were primarily of 

silicified and/or quartz veined host rocks. 



Work Distribution 

All work was done on the Pipe and Dream 

claims; 62% of the expenditures apply to the Dream claim 

and 28% apply to the Pipe claim. 

GEOLOGY 

Regional settinq 

The Toodoggone district lies along the eastern 

margin of the Intermontane Belt. It is flanked to the 

east by the Omineca Crystalline Belt, to the north by the 

Stikine Range, and to the west and south by the Sustut and 

Bowser Basin assemblages. Regional mapping was conducted 

in the 1970's by the Geological Survey of Canada 

(Gabrielse and Dodds, 1974; Gabriesle, et al. 1976), and a 

1:250000 scale geology map was produced by Gabrielse, et 

al., 1975. The B.C. Ministry of Energy, Mines and 

Petroleum Resources has recently undertaken more detailed 

work, and will soon publish a comprehensive regional 

map. 

The Toodoggone volcanic rocks were first 

distinguished by Carter (19711, who described them as a 

Jurassic sequence of dacite and latite porphyry flows and 

pyroclastic rocks, which unconformably overlie the Upper 

Triassic Takla Group. Souther (1977) analysed some 

Toodoggone rocks and showed them to be mainly 

calc-alkaline in character. Recent works by Schroeter 

(1981a, b; 1982) and Panteleyev (1982) described the 

Toodoggone volcanic sequence as a complexly intercalated 

pile of volcanic and volcaniclastic rocks of Lower to 

Middle Jurassic age, comprising a transitional 

submarine-subaerial island arc environment. 

The oldest rocks exposed in the Toodoggone 

area are blocks of Permian Asitka Group limestones which 



sit in thrust fault contact with younger volcanic rocks. 

The Triassic Takla Group consists of submarine basaltic to 

andesitic augite-phyric flows and pyroclastic rocks, and 

is in turn unconformably overlain (often fault contacts) 

by the Toodoggone volcanic sequence. Toodoggone rocks 

have been subdivided by Schroeter (1982) into a lower 

volcanic sequence of coarse pyroclastic andesite to dacite 

tuffs, a middle volcanic division of intermediate to 

felsic tuffs and porphyries, and an upper 

volcanic-sedimentary unit of tuffs, porphyries, and 

lacustrine alluvial volcanosediments. The sequence is at 

least 1000 m thick and has been tentatively correlated 

with the Early Jurassic Hazelton Group which lies to the 

east. The belt extends at least 90 km in a NW-SE felsic 
tuffs and porphyries, and an upper volcanic-sedimentary 

unit of tuffs, porphyries, and lacustrine alluvial 

volcanosediments. The sequence is at least 1000 m thick 

and has been tentatively correlated with the Early 

Jurassic Hazelton Group which lies to the east. The belt 

extends at least 90 km in a NW-SE direction and is up to 

15 km wide. Upper Cretaceous to Tertiary conglomerates 

and sandstone (Sustut Gp.) unconformably overlie both the 

Toodoggone and Takla rocks. 

Toodoggone rocks are cut by the Omineca 

intrusions (granodiorites to quartz monzonites). Rb-Sr 

and K-Ar dates for the intrusions range from 181-207 Ma, 

and the volcanics from 179 +8 to 189 +6 Ma (Gabrielse, et - - 
al., 1980), indicating that they may be, in part, coeval. 

Schroeter (1981b) points out that these large plutonic 

bodies have porphyry deposits which are anomalous in 

precious metals, and that local "syenomonzoniten and 



quartz-feldspar-porphyry dykes may represent feeders to 

the Toodoggone volcanic rocks. 

The dominant structural component of the 

Toodoggone district is northwest-trending faults, with 

lengths of more than 50 km. These major structures may be 

transcurrent and long-lived in nature. Extensive and 

repeated normal block faulting has also occurred from 

Jurassic through Tertiary time (Schroeter, 1981a). 

Folding is not evident, and most anomalous dips can be 

accounted for by natural depositional dip variations in a 

dynamic volcanic environment and fault block movement. On 

average, the Toodoggone volcanic rocks dip gently to the 

west (Schroeter, 1981a; b). Metamorphism is very low 

grade, ranging up to lower greenschist facies. 

Epithermal precious metal showings in the 

Toodoggone are abundant and characterized by both 

vein/breccia and replacement-type systems. The main 

showings are summarized by Schroeter (1982), and the Baker 

Mine is described by Barr (1978). 

Property Geology 

The claims are underlain by a sequence of 

intermediate volcanic flows and minor, possibly reworked, 

volcaniclastic equivalents (Toodoggone volcanic rocks). 

No intrusive phases were recognized. Compositionally, the 

rocks are latitic to andesitic or dacitic and are 

invariably porphyritic. The geology of the Pipedream 

property remains largely unknown as mapping and 

interpretation are hampered by a lack of outcrop, and much 

of the geology must be interpreted from talus and 

frost-heaved material. 

The Sustut sediments lie west of Lawyers Creek 

and a small cap of thee rocks is present 2 to 3 kilometres 

southeast of the property. 



Exposures of apparently fresh rock are 

typically plagioclase-hornblende-'microcline' porphyritic 

and maroon-grey with up to 5% dioritic inclusions. 

Plagioclase phenocrysts (average 20-30%) are generally 

medium-grained, prismatic with local flow alignment. They 

are commonly weakly to moderately sausseritized. 

Medium-grained, prismatic hornblende phenocrysts make up 

10% (average) of the rock and are generally hematized or 

chloritized. Scattered, very coarse-grained potassium 

feldspar phenocrysts (microcline?) are visually striking 

though they constitute only about 1-3% of the total rock. 

They appear to be late-stage in the crystallization of the 

melt as they contain various phases of crystal inclusions 

and are even seen to grow across mafic xenolith 

boundaries. The intermediate groundmass host for these 

phenocrysts is uniformly fine-grained and primarily 

maroon-grey. 

Alteration of the country rocks is primarily 

low-grade to deuteric (as described above) and typical of 

subaerial volcanism. Epithermal-style alteration is 

common locally along suitable structures resulting in 

intense silicification (+  quartz veining), kaolinization - 
( +  - pyrite) or propylitization (+  carbonate + epidote - - 
veining). These three alteration types represent a 

decreasing 'grade1 of alteration. Silicification/quartz 

veining is most important on the 'Pipedream' property due 

to the potential of associated precious metal 

mineralization. Distribution of exposed alteration of 

this type is limited primarily to a small zone in the 

northeast section of the Dream claim. Here, a 

northwest-trending fault structure is occupied by a 



silicified and quartz-veined zone along 1 5 0  m of strike 

length and over a few centimetres to 1  metre in width. 

This zone is typical of similar, mineralized material from 

the nearby Lawyers property with characteristic drusy 

quartz in vugs, local brecciation and patchy, finely 

disseminated pyrite. In the immediate vicinity of this 

zone the rocks are cut by quartz-epidote and epidote veins 

and fracture coatings of calcite, typical of the 

essentially fracture-controlled propylitic alteration on 

the property. Nearby to the east and northeast are found 

partially silicified country rocks with minor kaolinite 

and pyrite. 

Abundant large angular float of hematitic, 

silicified breccia is found in stream beds in the 

immediate vicinity of the main silicified zone. 

Alteration on the Pipe claim is much more 

spatially restricted and is dominated by very localized 

hematite-quartz breccias and minor calcite or epidote 

and/or chlorite coatings along fractures. No major zones 

of alteration were recognized on this claim in spite of 

extra mapping efforts. 

The most important structural elements are the , 

major and associated, minor faults that control 

potentially mineralized alteration zones. A large, \ 

C? 

northwesterly trending, regional fault zone that runs from 

the Baker Mine, through the Lawyers prospect and on to 

Alberts Hump may have considerable influence on faulting 

on the 'Pipedream' property. A dominant fracture trend of 

3 4 0 "  ( 6 0 "  dip to the northeast) and a second order 

fracture trend of 3 5 0 "  ( 6 0 "  dip to west) as observed 





locally may be associated with the major, apparently 

ore-controlling, regional structure. 

A second regional structure that may influence 

local structure is an apparent fault along the Jellicoe 

Creek valley that continues past the Lawyers property and 

eastward down the Toodoggone River valley. This 

northeast-trending fault appears to express itself in a 

dominant fracture trend of 050' (50' dip to northwest) and 

a second order trend of 010' (60' to east). 

The poor exposure on this property is due 

primarily to the presence of an apparently continuous 

cover of glacial debris. Test pits dug on the property 

exposed at least 0.5 m of lodgement till. Such glacial 

material has a strong, negative effect on the potential of 

future soil geochemical surveys on this property. 

GEOCHEMISTRY 

A total of 9 rock samples were collected from 

the Dream claim. All samples consisted of quart z-veined 

and/or intensely silicified country rocks. Geochemical 

analyses for Au and Ag were carried out on the 9 

samples. 

A summary of the extraction and analytical 

techniques is as follows: 

Elements Extraction Method 

Ag Hot aqua regia A.A. 

Au Hot aqua regia: MIBK A.A. 

The results of all analyses are plotted on 

Figure 4 and tabulated in Appendix C. 



A s o i l  gas  geochemical survey  was completed, 

a l s o  on t h e  Dream claim, and involved t h e  p l ac ing  of 4 5  

b o t t l e s  of abs6rbing m a t e r i a l  a t  a  depth  of approximately  

0 .5  m w i th in  t h e  s o i l .  Each b o t t l e  of sorbent  was held  

w i th in  a p r o t e c t i v e  p l a s t i c  b o t t l e ,  a t t ached  t o  a long 

s t a k e  and bur ied  f o r  two weeks. The exposed so rben t  was 

t h e n  unear thed,  capped and shipped t o  Mideco, an 

a n a l y t i c a l  l a b o r a t o r y  i n  S a l t  Lake C i ty ,  Utah. Analysis  

f o r  6 carbon and/or su lphur  compounds was c a r r i e d  ou t  on 

each b o t t l e  of so rben t .  The r e s u l t s  of t h i s  survey  a r e  

p l o t t e d  i n  F igures  5a t o  5c  and a r e  t a b u l a t e d  i n  Appendix 

C .  D e t a i l s  of t h e  p r i n c i p l e s  of t h i s  geochemical 

t echn ique  a r e  o u t l i n e d  i n  Appendix D. 

The r e s u l t s  of t h e  rock and s o i l  gas  

geochemist ry  r evea l  no d i s t i n c t l y  anomalous a r e a s  of 

p o t e n t i a l  m i n e r a l i z a t i o n .  The l a c k  of encouragement 

rece ived  from t h e  rock geochemistry of v i s u a l l y  s u i t a b l e  

looking  rocks sugges t  very l i t t l e  p o t e n t i a l  f o r  t h i s  

t e s t e d  zone. This  does not  p rec lude  t h e  e x i s t e n c e  of 

o t h e r  a l t e r e d  and p o t e n t i a l l y  minera l ized  zones a c r o s s  t h e  

p r o p e r t y ,  however, and much a d d i t i o n a l  work is requi red  

be fo re  t e s t i n g  f o r  such a z o n e ( s )  can be cons idered  

complete. 
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APPENDIX A 

Statement of Qualifications 

I.G. Sutherland - Geologist 

I.G. Sutherland holds a BSc (Hons) degree in 

Geology from the University of Western Ontario, granted in 

1976. Since that time he has held several positions in 

Industry and Government, and has been employed by Kidd 

Creek Mines Ltd. in Vancouver since March 1981. 
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APPENDIX B 

STATEMENT OF EXPENDITURES 

I GEOLOGY AND ROCK GEOCHEMISTRY 

(a) SALARIES AND FRINGE BENEFITS, KIDD CREEK MINES LTD. 

I.G. Sutherland, Geologist 
Period: June 27-July 29 2 1/4 days @ $136 $ 306.00 

P.R. DeLancey (P.Eng.1, Geologist 
Period: July 29 1/3 day @ $227 75.67 

G.R. Peatfield (P.Eng.1, Geologist 
Period: July 29 1/3 day @ $227 75.67 

(b) ROOM AND BOARD 

Kidd Creek Mines Personnel 2.9 man-days @ $80 232.00 

(c) HELICOPTER SUPPORT 

ALC Corp. Hughes 500D 3 hrs @ $510/hr 1,530.00 

(d) ANALYTICAL COSTS 

9 rock sample preparations @ $2.50 22.50 
9 Au and Ag geochem analyses @ $5.60 50.40 

72.90 72.90 

2,292.24 2,292.24 

I1 SOIL GAS GEOCHEMISTRY 

a) SALARIES AND FRINGE BENEFITS, KIDD CREEK MINES LTD. 

K. Norris, Assistant 
Period: June 28-July 1 1  1 1/2 days @ $58 87.00 

D. Coolidge, Assistant 
Period: June 28 1 day @ $65 65.00 

R. Vandenbrink, Assistant 
Period: July 1 1  1/2 day @ $60 30.00 

(b) ROOM AND BOARD 

Kidd Creek Mines Personnel 3 man-days @ $80 240.00 

(c) HELICOPTER SUPPORT 

ALC Hughes 500D 2 hrs @ $510/hr 1,020.00 

(d) ANALYTICAL COSTS 

45 soil gas geochemical analyses @ $20 900.00 

2,342.00 2,342.00 



APPENDIX B 

STATEMENT OF EXPENDITURES - C o n t l d .  

I 1 1  REPORT PREPARATION 

I . G .  Su ther land ,  2 d a y s  @ $136 ( i n c l .  d r a f t i n g )  272 .00  
Typing 6 0 . 0 0  

332 .00  332 .00  

TOTAL $ 4 , 9 9 6 . 2 4  

T o t a l  a s s e s s a b l e  t o  Dream claim 

25% S u b t o t a l  o f  I $ 573 .06  

100% S u b t o t a l  o f  ' 1 1  2 , 3 4 2 . 0 0  

50% S u b t o t a l  o f  ' 1 1 1 1  166 .00  

$3 ,081 .06  

T o t a l  a s s e s s a b l e  t o  P i p e  claim 

75% S u b t o t a l  o f  I I $ 1 , 7 1 9 . 1 8  

50% S u b t o t a l  o f  ' 1 1 1 '  166.00 

$ 1 , 8 8 5 . 1 8  



APPENDIX C 

Analytical Results 



ACME ANALYTICAL LABORATORIES LTD. DATE RECEIVED f4UG 21 19E33 
852 E. HASTINGS, VANCOUVER B. C. 
OH: 253-3 158 TELEX : 04-53 124 DATE REPORTS MAILED --- 

A .500 6H SAHPLE I S  DIGESTED WITH 3 HL OF 3:1:3 HCL TO HN03 TO HZ0 AT 9 0  DE6.C. FOR 1 HOUR. 
THE SAHPLE I S  DILUTED TO 1 0  HLS WITH WATER. ELEHENTS ANALYSED BY AA : 46.  
SBHPLL TYPE : ROCK - CRUSHED AND PRULVERIZED TO -100 HESH. 
AU* - 10 6H, IGNITED, H T AQUA REGIA LEACH H I B k  EXTRACTION, A4 ANALYSIS. 

ASSAYER - , 4 D E A N  TOYE, CERTIFIED B. C .  ASSAYER 



Vidd C r e e k  
L a b  149764 

*cv P a g e  2 

TABLE OF RESULTS 
Micrograms p e r  sample 

I SAMPLE I C S 2  / SO2 I COS / C 0 2  I H 2 S  / C 3  , 
I I I I I I 

I 

MIDECO 420 CHIPETA WAY SUITE 280 SALT LAKE CITY. UTAH 84108 (801) 582-3136 



Kidd Creek 
Lab 1149764 
Page 3 

TABLE OF RESULTS 
Micrograms p e r  sample 

MIDECO 420 CHIPETA WAY SUITE 280 SALT LAKE CITY. UTAH 84108 (801) 582-3136 

SAMPLE 

910-016 

910-017 

CS2 

TR 

0 . 5 1  

SO2 

ND 

ND 

COS 

ND 

ND 

C3 

ND 

ND 

C02 

246 

174  

H2S 

ND 

ND 



Kidd Creek 
Lab 1149764 

'~cr. Page 4 

TABLE OF RESULTS 
Micrograms p e r  sample 

SAMPLE 'CS2 SO2 COS C02 H2S 

910-032 TR ND ND 154 ND 

MlDECO 420 CHIPETA WAY SUITE 280 SALT LAKE CITY, UTAH 84108 (801) 582-3136 



Kidd Creek 
L a b  #49764 - Page 5 

TABLE OF RESULTS 
Micrograms per. sample 

SAMPLE 

910-046 

910-047 

, CS2 

TR 

TR 

S O 2  

ND 

ND 

COS 

ND 

ND 

C02 

81 

180 

H2S 

ND 

ND 

C3 

IUD 

ND 



APPENDIX D 

Details of Soil Gas Geochemical Surveys 



Charles  G.  Clifton,  President 
EXPLORATION RESEARCH LABORATORIES 

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

Tel. (702) 329-1088 

Soil Ca s Collection Procedure -. 

A vapor-phase (gas )  geochemical anomaly is assoc ia ted  with most types  of ore  
depos i t s .  This includes  low and high temperature , epigenet ic  o r  syngenetic.  
Primary g a s  dispers ion haloes  a re  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 solutions or  are  products of 
minera I d issolut ion reactions.  Secondary g a s  dispersion ha loes  are  produced in  
two ways: during oxidation of sulf ides  o r  organic carbon-bearing compounds; 
o r  through natural diss ipat ion of volati le spec i e s  such  a s  mercury or  helium, 
light hydrocarbons, or  radioactive daughter products. Secondary g a s  dispersion 
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 o r  can  be  col lected and 
analyzed in  separate  s t e p s .  I t  is wel l  known that  ins tantaneous measurements 
of soi l  g a s e s  in  the atmosphere o r  shallow subsurface often produce resu l t s  
which a re  difficult to  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 %3f 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 to  col lect  the  g a s e s  over  a period of 
t ime,  a t  a shallow depth below the surface.  The resul t  is an integrated or  
averaged measurement which is  more representative of tile icng-term vertical  
vapor flux. 

The soi l  ga s collection procedure developed by EXPLORATION FESEARCH LABORA- 
TORIES includes: ( a )  a hydrophobic, non-ca ta ly t 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; and ,  (c) a rapid, inex- 
pensive analyt ical  method for identifying the g a s e s  col lected.  Each a spec t  of the 
g a s  collection procedure is a major improvement on older  techniques .  In adkiition, 
the  se lec ted  sorbent is particularly sens i t ive  t o  CS2 and COS, spec i e s  recently 
identified a s  the  primary gaseous  products of sulfide oxidation (Taylor, Kesler and 
Cloke,  1982, Journal of Geochemical Exploration, V. 17, pp. 165-185). 

The containers which hold the s'orbent material ,  keep  i t  free froan 'contaminat.;.on, 
and provide a n  operi s;zse f ~ r  ~ i r  circu1:-~tion have beer1 thoroughly researched.  
Fo!!ow directions carefully for bes t  resu l t s .  



Soil Ga s Collection Procedure 

Data Interpretation 

Page Two. 

A t  t h i s  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 treated l ike any other type of geochemical da ta .  Always 
try t o  relate results t o  a ground truth (known mineralization). Work with g a s  
rat ios  or  total  quantit ies.  Be aware of fractures or  porous horizons which may 
channel g a s e s  preferentially o r  locally accentuate  oxidation. Make adjust-  
ments for varying th icknesses  of overburden on results;  consider calculation 
a trend surface and positive residuals.  

Analyzed G a s e s  

The sorbent material is select ive to the following gases:  

c o 2  carbon dioxide 
C3Hg propane 
C4H10 butane 
c s 2  carbon disulfide 
COS ca rbonyl sulfide 
H2S hydrogen sulfide 
s o 2  sulfur dioxide 

Other g a s e s  such a s  mercury, helium, radon, oxygen, nitrogen, methane, ethane, 
a re  not collected. Analytical sensi t ivi ty  is approximately 50 parts per billion for 
most spec ies .  Analysis is by g a s  chromatography/mass 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  or  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 9 08 6 ,  University Station 

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

Instructions 

Genera 1 

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

Do not expose  open v ia l s  to  motor exhaus t ,  ae roso ls  ( i .e . ,  spray 
paint) , sulfur-rich atmospheres such a s  mine a l r  o r  industrial  
smoke. 

A minor amount of contaminant ( s o i l ,  water) i n  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 b e  stored for years  without affecting s tabi l i ty  of 
sorbent ma teria 1. 

Placing Vials In Ground 

(SEE ASSEMBLED SAMPLE ENCLOSED WITH MATERIALS. ) 

A ,  Attach labe l  t o  each  vial  while via ls  a r e  c lean  and dry. Apply a 
sample designat ion to  each  vial  with waterproof ink. 

B. Remove c a p  and rubber stopper from each  vial  a t  sample location 
and  immediately prior to  burial. Keep a l l  c a p s  and rubber stoppers.  

C .  After c a p  and stopper is removed, a t tach  vial  t o  supporter st ick with 
rubber band. Inser t  v ia l  and s t ick  into p las t ic  bot t le ,  a t tach  a 
perforated lid to  bott le.  

D.  P las t ic  bo t t l e s ,  with enclosed v i a l s ,  can be  attached to  a 3-4 foot 
long marker s take  with filament tape  o r  wire ,  Advantaqes: bot t les  
can  b e  pulled from ground, rather than dug ,  and  s take exact ly  marks 



"V Instructions Page Two. 

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 take  driven into ground a short d i s tance  from 
sample. 

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

F. For shallow cover (less than 10 f ee t ) ,  leave samples in ground for 
a t  lea s t  10 days .  For deeper  cover ,  allow up  t o  30 days.  Samples 
can  be lef t  i n  ground indefinitely; i t  is impossible to saturate  
sorbent material with soi l  g a s .  

Removinq Vials From Ground 

A .  If bot t les  a re  a t tached to  marker s t ake , .  pull bot t les  from ground 
slowly. If not a t tached to  s t ake ,  dig up carefully. Keep bottles 
upriuht until g l a s s  vial  is removed. 

B. Pry off perforated lid t o  bottle with coin o r  knife ,  allow 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 to  label  if not already done. 

C. Replace supported s t ick and lid to  bottle. Keep bottles for future 
u s e .  - 

D. Send v ia l s  t o  above address  in  sturdy cardboard box, well insulated 
against  breakage. Ship airmail ,  a i r  freight, dr  bus .  



, - Supplement #l 
EXPLORATION RESEARCH JABORATORIES 

An Improved Method for Locating 
Blind o r  Buried Sulfide Mineralization 

The detection of blind or buried mineralization i s  the most difficult problem facing the exploration 
geologist. A s  the amount of unexplored ground possessing both high mineral potential and good 
exposure decreases,  the requirement for techniques capable of "seeing through" post-mineral 
cover 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 gases  a r e  produced by oxidizing sulfides and that these gases  
migrate to  the surface through overlying host rock and overburden. The smell of H2S in the I 

I 

vicinity of sulfide ore i s  familiar to  all  geologists. Other gases ,  including SO2, CS2, COS, 
and C 0 2 ,  have a l so  been reported above oxidizing sulfide deposits (Geochemistry in Mineral 
Exploration, 1979, p. 511). Gas  geochemical samples are generally collected in the atmosphere 
or just below the surface (soil  gases) .  Soil gases  are  l e s s  subject to short-term variations due , 
to changes in atmospheric pressure, humidity, or wind disturbance. 

At Exploration Research Laboratories we have perfected a soil ga s  collecting procedure recently , 
Investigated by the U.S. Geological Survey. In studies of buried sulfide mineralization a t  
Johnson Camp, Arizona (Hinkle and Kantor, 1978, J. Geochem. Explor. 9 ,  209-216) and the 

I. 
Roosevelt Hot Springs geothennal area ,  Utah (Hinkle e t  a l .  , 1978, U. S. Geol. Survey J. Res. 6 ,  ' 
563-569), artificial zeolite 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 / I 
agents.  A range of sorbents have been tested for their ability to adsorb certain gases  and their 
tendency not to catalytically alter  the gases  during analysis.  The sorbents we have selected 
are a l so  very efficient: significant quantities of gas  are adsorbed in days  or weeks rather than 
months. 

In Figure 1 (over), gases  produced by oxidizing sulfides migrate to the surface. Small bott les 
containing a specific sorbent are left in the soil or overburden for several days or weeks. The 
vials are  retrieved, capped, and shipped for analysis.  In a recent study of an  epithermal vein 

structure and left to  equilibrate for 2 weeks (Figure 2). Approximately one-half of the structure 

! 
system in Nevada, vials were buried a t  100-150 foot intervals along the hanging wall of the host 

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 I 
exposed only in the area of old workings. The data for CSZ, in particular, shows a strong anomaly1 
above the known mineralization and 2 anomalies on strike,  one of which i s  developed in thick 
alluvial cover. The anomaly over the old workings extends out into the hanging wall, reflecting 1 
the down-dip extension of the known mineralization. Similar results have been obtained on 
massive sulfide mineralization and an  active geothermal field. I 
Price and Materials I 
Exploration Research Laboratories provides prepared vials containing gas-adsorbent material, di- i 
rections for emplacement, capping materia 
tography/mass spectrometry. No payment 

Number of Samples 
1-49 

Figure I .  Left: migration of gases  produced by oxidizing sulfide mineralization. 
Right: buried bottle containing vial with gas-adsorbent material. 

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

Is .  and analysis of gases  by headspace gas  chroma- f EXPLORATION RESEARCH LABORATORIES 
i s  required until vials are analyzed. \ Specializing in  Gas  Chromatography/Mass Spectrometry 

Unit Price : gases  and organic compounds in geochemical samples 
$ 20.00 geochemical exploration (minerals, geothermal) 

50-99 $ 17.00 ore deposit research 
100 o r  more $ 15.00 

Charles G. Clifton, President 
P. 0. Box9086 
University Station 
Reno, Nevada 89507 USA 

I 
Materials are  shipped within 5 days of order. Anaiyses are  normally completed within 10 working 1 days .  
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