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APPENDIX 1 

ENZYME LEACH (5'7 pages> 

A. ENZYME LEACH DATA: Report No. 1217RPT.XLS 9 pages 

INCLUDING: 

ANALYTICAL PROCEDURES AND LIST OF DETECTION LIMITS 1 page 

B. LETTER REPORT BY J. R. CLARK ON GNOME ENZYME LEACH SURVEY DATED 
DEC. 28, 1994 

2 pagss 

C. MISCELLANEOUS REFERENCES ON ENZYME LEACH BY CLARK, J. R. 

1. EXAMPLES OF ASYMMETRICAL ENZYME LEACH ANOMALY PATTERNS 
41 pages 

***(SPECIAL NOTE: PLEASE REFER TO THE 5 CONTOUR PLOTS>t%t 
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2. INNOVATIVE ENZYME LEACH PROVIDES COST-EFFECTIVE OVERBURDEN 
PENETRATION CC., J. R., AND .COHEN, DAVID> 

4 pages 
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BIOGEOCHEMISTRY (11 pages) 
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LISTING OF DATA FOR INDIVIDUAL SPECIES. ACT. LAB, RPT No. 7229 
(8 pages) 
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APPENDIX 3 
ENZYME LEACH DATA (51 pages) 

HAND CONTOURED PLOTS OF SELECT ELEMENTS 
LIST OF DETECTION LIMITS.(note values <D.L. plotted as 0.5 D.L.) 
PLATE ' SCALE 
1 SAMPLE LOCATIONS, CLAIMS, GEN. TOPOGRAPHY, ROAD ALL 
EL 2 ENZYME LEACH INTERPRETATION METHOD AT 
EL 3c ANTIMONY 1:15,000 
EL 4c ARSENIC 
EL 5c BARIUM 
EL 6c BROMINE 
EL 7c CADMIUM 
EL 8c CERIUK 
EL 9c CESIUM 
EL 10~ CHLORINE 
EL llc COBALT 
EL 12~ COPPER 
EL 13~ DYSPROSIUM 
EL 14~ ERBIUM 
EL 15c EUROPIUM 
EL 16c GADOLINIUM 
EL 17c GALLIUM 
EL 18~ GERMANIUM 
EL 19c GOLD 
EL 2Oc HAFNIUM 
EL 21~ HOLMIUM 
EL 22c IODINE 
EL 23c LANTHANUM 
EL 24c LEAD 
EL 25c LITHIUM 
EL 26c MANGANESE 
EL 27c MOLYBDENUM 
EL 28c NEODYMIUM 
EL 29c NICKEL 
EL 3Oc NIOBIUM 
EL 31~ PALLADIUM 
EL 32c PRASEODYMIUM 
EL 33c RHENIUM 
EL 34c RUBIDIUM 
EL 35c SAMARIUM 
EL 36c SILVER 
EL 37c STRONTIUM 
EL 38c TELLURIUM . 
EL 39c TERBIUM 
EL 4Oc THORIUM 
EL 41~ THULIUM 
EL 42c TIN 
EL 43c TITANIUM 
EL 44c TUNGSTEN 
EL 45c URANIUM 
EL 4,6c VANADIUM 
EL 47c YTTERBIUM 
EL 48C YTTRIUM 
EL 49c ZINC 
EL 5Oc ZIRCONIUM 
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APPENDIX 4 (37 pages) 
HAND CONTOURED PLOTS OF SELECT ELEMENTS (36 pages) 

LIST OF DETECTION LIMITS (1 page> 

NOTE: values < detection limit plotted as 0.5 detection limit 

PLATE (POSTSCRIPT c INDICATES CONTOURED PLAN) SCALE 

Bl 
B 2c 
B 3c 
B 4c 
B 5c 
B 6c 
B 7c 
B 8c 
B 9c 
B 1Oc 
B 11 
B 12~ 
B 13 
B 14 
B 15~ 
B 16~ 
B 17~ 
B l&z 
B 19c 
B 20 
B 21 
B 22 
B 23 
B 24c 
B 25c 
B 26 
B 27 
B 28~ 
B 29c 
B 30 
B 31 
B 32 
B 33 
B 34 
B 35c 
B 36c 

SAMPLE LOCATION, COMPILATION MAP 
ANTIMONY 
ARSENIC 
BARIUM 
BROMINE 
CALCIUM 
CERIUM 
CESIUM 
CHROMIUM 
COBALT 
EUROPIUM 
GOLD 
HAFNIUM 
IRIDIUM 
IRON 
LANTHANUM 
LUTETIUM 
MERCURY 
MOLYBDENUM 
NEODYMIUM 
NICKEL 
POTASSIUM 
RUBIDIUM 
SAMARIUM 
SCANDIUM 
SELENIUM 
SILVER 
SODIUM 
STRONTIUM 
TANTALUM 
TERBIUM 
THORIUM 
TUNGSTEN 

ALL 
AT 

1: 15,000 

. URANIUM 
YTTERBIUM 
ZINC 
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The author controls a contiguous 19-unit mining property-the 
Gnome-which consists of Gnome, Pam 1, 2 and Pam # 3 mineral 
claims. The Gnome property is located about 65 km northwest of 
Kamloops at Vidette Lake in the Deadman River area. 

The Gnome property has potential for Cu-Au porphyry deposits, 
quartz stockwork gold deposits and epithermal gold deposits. Four 
drill targets exist on the property at this time. The exploration 
history of the Vidette area dates back to at least 1928 (Legal 
Survey Plan of Crown Grants). The Gnome is located less than a km 
east of the Vidette Mine, which produced 29,869 oz. of Au, 46,573 
OZ. of Ag and undetermined copper and lead from 53,900 tons of ore 
mined from a southeasterly trending vein system during the period 
1933 to 1940 (Prelim. Map 64 in GOLD IN B, C.). 

The geochemical program described in this report was conducted 
under the Prospectors Assistance Program 1994-1997. The author 
is grateful to Dr. V. Preto and his staff for awarding him a 
grant. 

The principal target in the Gnome property is an untested IP 
anomaly, including a generally coincident resistivity high, 
located in the NW quadrant of Gnome M. C. This anomaly, as 
outlined by the 15 millivolt/volt chargeability contour, has bulk 
mineable potential for porphyry Cu-Au and quartz stockwork Au 
deposits. The IP anomaly is 500 m by 800 m and has the same 
general elongation as the vein system in the old mine. Elsewhere 
on the property, potential for epithermal gold occurs. 

Most of the property is drift covered and the glacial direction is 
from north to south. The most prominent lithology in the northern 
half of the Gnome M. C. is talc-silicate skarn after Upper 
Triassic Nicola volcanics. Scant outcrops of porphyritic granite 
occurring in the IP anomaly contain quartz stringers with minor 
chalcopyrite. The intrusive has undergone K-spar alteration and is 
intensely fractured. The highest analysis of gold mineralization 
from the property is on a grab sample from an 8-inch wide quartz 
vein within the IP anomaly. This sample ran 0.14 oz./ton Au, 0.26 
OZ./ton Ag and 0.35 % Cu (A,R. 4257). Elsewhere in this IP 
anomaly, g old (to 50 ppb>, silver (to 2.6 ppm>, copper (to 370 
PPm), antimony (to 26.0 ppm), arsenic (to 760 ppm> and molybdenum 
(to >250 ppm occur in rock (A.R. 12021). 

A porphyry exploration model for the area postulates a central 
Cu-Au zone associated with a high-level granitic stock located 
under the IP anomaly. In the peripheries of the system we expect 
to find quartz stockwork Au as well as Vidette type Cu-Pb-Au-Ag 
vein mineralization. The postulated granitic stock occurring at 
shallow depth would be the "engine" of the system supplying heat, 
acting as a partial metal source, and causing metal transfer by 
convective flow. 

The property is located on a broad structural zone trending WNW to 
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NW as suggested by faults and alignment of a number of small 
granitic intrusions over a strike length in access of 6 km (A.R. 
4257 > . Such a structural setting can be favorable to the occur- 
rence of gold deposit if the structures are deep seated. 

An epithermal gold system, probably of Miocene age, located on the 
eastern margin of the IP anomaly constitutes a second period of 
gold mineralization in the Gnome. 

The Gnome system has a regional geochemical signature involving 
molybdenum <by A.A.) and fluorine (in water>. These elements were 
anomalous in the 1979 Regional Geochemical Survey of the Bonaparte 
Lake sheet (Plates 11, 12). 

The epithermal system has undergone limited testing by Noranda and 
Into Gold. Several short intersections of anomalous gold, typi- 
cally 1 meter in length, or less, with the highest ranging from a 
few hundred ppb Au to 4600 ppb, have been encountered (Plate 4). 
These holes are widely spaced long an assumed N-S mineralizing 
trend. Ample scope for further testing exists in the epithermal 
system ( Plate 4). The geochemical program carried out in 1994 
provides new directions for testing in the epithermal system. 

The author wishes to acknowledge the contributions of the follow- 
ing to the understanding of the Gnome mineralizing system: Mike 
Dickens, self-taught epithermal gold expert, of Savona, Jim Morin, 
with Into Gold, and Rob Wilson, formerly with Noranda. 
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The 1994 survey of the Gnome property utilized Enzyme Leach and 
bark sampling techniques. Enzyme Leach, a partial leach method, 
has shown considerable promise in detecting mineralization in 
adverse geochemical environments, including deposits capped by 
a few tens to a few hundred meters of cover-rocks (J. R. Clark, 
pers. comm., refer also to Clay Pit deposit in APPENDIX 1). 

Soon after arriving on the Gnome in July 1994, the author learned 
that logging of the remaining stands of Douglas fir on L 947 was 
imminent (Plate 2). The author had conducted a bark orientation 
survey of the Gnome *n 1991, with Chevron's permission. This had 
consisted of collecting barks and soils at key locations <See 
Plate 4 for barks>, This survey found conifer outer bark to be an 
effective sample medium for gold in this area. The corn pletion of a 
bark survey over the entire property had been in the planning 
stage ever since then but such a survey could no longer be 
deferred. This final opportunity of collecting the samples was 
taken and Dr. Preto allowed the analytical work to be carried out 
under this grant. 

106 B horizon soil samples were collected from depths generally 
ranging from lo-30 cm. 82 outer bark samples, mainly Douglas fir, 
were collected. In the absence of the latter, lodgepole pine or 



L . . 
3. 

poplar were sampled. The soil samples were shipped to Activation 
Laboratories, Ancaster, Ontario for Enzyme Leach processing which 
involves determination of 75 elements in ppb ranges by means of 
ICP-MS (APPENDIX 1). The barks were analyzed for 35 elements, 
including gold by Activation Laboratories INAA (Appendix 2). This 
combined geochemical survey was carried out in an area about 2 km 
by 2 km and was based on 200 m sample spacing on a square grid. 
The Enzyme Leach survey indicated a multi-element central low in 
the vicinity of sample site # 17 <Plates 4, 6). This anomaly is 
regarded as a drill target by Dr. .I. R. Clark who is the leading 
worker in this field. In addition, two new structures in the form 
of faults can be inferred from the Enzyme Leach zirconium data 
(Clark's letter in APPENDIX 1, Plates 6, E.L. 50). A strong 
spatial relationship exists between the intersecting zirconium 
trends and multi-element biogeochemical anomaly number A (Plates 
6-10). This spatial relationship will no doubt re-kindle interest 
in this epithermal system. 

THE 1994 GROUND CONTROL 
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For ground control, a picket line designated 2s was run E-W across 
the Gnome M.C. A cross line designated 0+00 became the principal 
N-S control. Sample lines controlled by hip chain and compass, and 
spaced at 200 m were run variously N-S and E-W across the Gnome M. 
c. 9 including numerous tie-lines to adjacent lines, tie-ins to 
miscellaneous old survey lines as well as legal survey points such 
as three of the corners of L. 947. For added control, a road- 
centre survey of the main road using compass and hip-chain was 
conducted across the entire property. The current geochemical grid 
was tied to the road survey in several locations. The survey 
included tie-ins to a number of stations established by the 1994 
Legal Survey of L 947 (Plate 3). The base map was plotted at the 
scale of 1:2500 and reduced to 1:5000. 

r.- LOCATION, ACCESS AND PHYSIOGRAPHY 
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The Gnome property is situated at Vidette Lake in the northern 
part of the Deadman River valley about 65 km NW of Kamloops. 
Access is by the Deadman River road, a distance of about 45 km 
from the Trans-Canada Highway (Plate 1). An old trail extending 
across Lots 4746 and.4762 near the Vidette mine links the Gnome 
property with the 3800 Road situated north of the old mine (Plate 
1). Upgrading of this trail in 1994 improved access. This route 
connects with the Cariboo Highway near Clinton. This is the 
principal potential product-route for the Gnome. 
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Most of the Gnome property is very gently rolling hills similar to 
that of Iron Mask batholith near Kamloops. This terrain is 
intarrupted by very steep hills leading into the valley of Vidette 
Lake where the relief is about 150 m (Plate 2). 
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THE REGIONAL GEOCHEMICAL SIGNATURE OF THE GNOME SYSTEM 
The small pond situated near the centre of the Gnome M. C. is 
fed by a stream following the so-called Central gully trend, a N-S 
topographic lineament indicated to be an east dipping normal fault 
(Plates 2, 4, 6). The catchment area of this pond includes an 
untested IP anomaly and at least four outcrop areas of epithermal 
silica breccia. The rocks of the catchment area contains variously 
anomalous molybdenum and locally fluorite. The pond drains into 
the south end of Vidette Lake. In Regional Geochemical Survey 
4-1979, sample no. 1016 was collected from this stream a short 
distance east of Vidette Lake. It yielded 4 ppm MO by atomic 
absorption spectroscopy (Plate 11). It is notable that this sample 
gave the highest molybdenum reading among 42 silt samples located 
within a 15 km radius. The remaining samples within the same area 
returned 1 ppm MO, Within a 25 km radius of sample no. 1016, about 
130 regional silt samples were collected. The highest MO in this 
group was also 4 ppm, and the next highest values, including 
another of 4 ppm, were 3, 3 and 2 ppm. The remaining samples were 
1 ppm. The molybdenum signature of the Gnome, as indicated by 
drilling, is strong. Frequently, MO in rock samples is a few tens 
pm and occasionally, in the hundreds. This is quite anomalous 
because MO has a very low crustal abundances in igneous rocks, 
typically in the range 1 to 2 ppm (Levinson, 1980). The Vidette 
ore contained the known gold associate molybdenite, according to 
C.W. Dansey, prospector, of Fish Lake fame. Silt s ample no. 1011 
obtained from Yard Creek, about 0.5 km northeasterly of the 
Vidette mine contains background MO at 1 ppm (Plate 11). This 
sample suggests a limit to the system in that direction. Fluorine 
in water at sample site 1016 is also the highest within a 15 km 
radius (Plate 12). The author is aware of a fluorite occurrence in 
silica breccia in the Central gully trend near the north boundary 
of Gnome M;C. (A.R. 12021, Plate 8303). The foregoing suggests the 
Regional Geochem. survey was capable of detected the mineralizing 
system of the Gnome through MO and F. 

PROPERTY AND OWNERSHIP 

The Gnome property consists of the following claims:* 

Name 
----- 

Units Title Number A nniversary date 
----- ----------s-w _---_---------- 

. 

GNOME 16 208110 25 May 1999 

PAM 1 1 323589 5 February 1996 

PAM 2 1 323590 5 February 1996 

PAM #3 1 328209 18 July 1995 

% CAUTION: THIS LIST DOES NOT CONSTITUTE AN OFFICIAL RECORD OF 
THESE CLAIMS. 

c. 
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RBGIOEAL GEOLOGY 
The basic regional geological reference on the Gnome is the 
1:250,000 Bonaparte Lake sheet (GSC Map 1278A). 

The property occurs in a window of Upper Triassic Eicola volcanics 
about 10 km long and 1 to 3 km wide centered on the north end of 
Vidette Lake. 

The Nicola Group is a diverse assemblage of Late Triassic to Early 
Jurassic submarine and subaerial volcanic, volcaniclastic and 
sedimentary rocks underlying much of the Intermontane belt in 
south-central B. C. The Takla Group is the correlative of the 
Nicola in central and north-central B. C. The Nicola and Takla 
Groups are the major components of Quesnellia, a tectono- 
stratigraphic unit extending uninterrupted most of the length of 
B. C. Igneous rocks of Early Mesozoic age genetically related to 
those of Quesnellia extend as far south as the Mojave Desert in 
the U.S. Southwest (Mortimer, 1987). 

Three principal divisions of the Nicola are recognized based on 
petrographic and geochemical considerations (Mortlmer, 1987). A 
western belt consisting mainly of flows, pyroclastfcs, and 
volcaniclastics ranging in composition from basalt to rhyolite 
are interbedded with argillite and limestone. A central belt, in 
which the Gnome is located, consists of subaerial and submarine 
augite, porphyrltic basalt and andesite flows, breccias and lahar 
deposits with lesser interbedded crystal-lithic tuff and lime- 
stone. The eastern belt is similar to the central belt but 
contains a greater proportion of sedimentary facies. The central 
and eastern belts are intruded by subvolcanic syenitic and 
monzonitic stocks. The mineral deposit of the Iron Mask are 
located in the eastern belt and the porphyry copper-moly deposits 
of the Guichon Batholith occurs in the western belt. Further to 
the north, the copper, and, or, gold deposits of Mt. Polley, QR and 
Mt. Milligan occur in the eastern belt. To the south, the mineral 
deposits of the Copper Mountain camp occur in the eastern Nicola 
belt. 

PROPERTY GEOLOGY 
LITHOLOGY, STRUCTURE, ALTERATION AND MINERALIZATION 

Geological information on the Gnome area comes from various 
sources including Dawson 1973, (A.R. 4257), Bruaset <A.R. 120211, 
Bruaeet (April 1984 in Chevron's internal report), J.F. Earris, 
(petrographic report, Nov. 1983), R. Wilson, (an assessment report 
dated 1986), and Jim Morln (A.R. 18,492). Because outcrops are 
scarce on the property, much of the geological Fnformatfon comes 
from diamond drilling. The locations of the existing holes are 
shown on Plates 3 and 6. The northern half of the Gnome M. C. is 
extensively underlain by talc-silicate skarn. A ~few outcrops of 
granitic rock, and feldspar porphyry occur within the skarn area. 
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The granite is occasionally quartz veined, K-feldspathized and 
mineralized with chalcopyrite within the IP anomaly in the NW 
quadrant of the Gnome MC. A key outcrop of intrusive is located 
near the NW corner of L. 947. In this area, skarn Is developed 
around the western contact of porphyritic granite (Bruaset, A. R. 
12021). A few scattered outcrops of skarn occur between this 
location and the general east-west road traversing the property. A 
few outcrops of granite occur along the north boundary of L 947. 

Granite was encountered in DDH '72454 from 46 to 63 m. (Plate 6). 
About half of this hole is talc-silicate skarn. Skarn was also 
present in DDH72499 and to some extent in GN 86-l and 2. No 
skarnification is indicated in DDHs 72455 and 72485. Dawson <A.R. 
4257) indicates lines of small granitic intrusion extending 
northwesterly from the vicinity of the LCP of Gnome M. C. It would 
appear that this trend may also extend eastward across the 
northern half of the Gnome. 

DDH 72499 was collared In Miocene plateau lavas in the NE portion 
of Gnome M. C. Following 12 m of plateau basalt, the hole encoun- 
tered about 43 m of elastic sediments of the Miocene Deadman River 
Formation, including minor trachytic tuff and basal conglomerate. 
Underlying the sediments is about 8 m of Nicola volcanics followed 
by about 10 m of skarnified Nicola. Altered diorite to granodior- 
ite wae intersected at 64.5 m and was present at the foot of the 
hole at 93.6&a. The lower 33 m of the hole was anomalous in Au, 
MO, Cu and As (Plate 4, ICP analyses). 

Normal faulting is thought to have occurred along an east dipping 
structure following the so-called Central gully trend. The western 
block has~~been eroded down to the~skarn and intrusive is assumed 
occur at shallow depth. 

DDH 72455 by Into Gold encountered pyroclastics, predominantly 
Lapilli tuff and tuff, with lesser sericite schist, apparently 
developed from tuffaceous Nicola. Most of this hole is described 
as intensely altered to clay, chlorite and sericite. About 10 m of 
aplite occurs near the middle of the hole. There is persisten't 
veining, consisting of calcite, quartz and chlorite, throughout 
the hole. 

Plate 4 highlights the five highest gold analyses in each drill 
hole. Attention is drawn to the last 68 m of DDH 72455 which 
averages 1057 ppm Cu based on 75 analyses. This section is also 
occasionally anomalous in gold and‘silver. J. Horin of Into 
considered this mineralization by far the most interesting in their 
entire drilling in the Gnome (pers. comm.). Remarkably, the 
preoccupation of Into <Gold) at the time with gold did not allow 
them to follow up on this intersection! The rock has undergone 
very intense quartz-sericite-pyrite alteration (Morfn, per-s. 
comm. ) 
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A logical follow-up in this target would be to 
quadrant of the Gnome M. 

survey the SW 

this target. 
C. with IP prior to further testing of 

One should consider that mineralization in this area 
could be zoned and that a gold bearing zone of interest could 
exist in the vicinity, as well as an economic copper zone. 
This intersection is nearly 300 m below the surface allowing 
considerable potential above it. 

Au-Ag-Cu mineralization grading 0.14 oz./ton Au, 0.26 oz. ton Ag 
and 0.35 % Cu was cut from an 8" quartz-carbonate vein (A.R. 
4257). This vein is Interesting because of its metal association, 
the level of gold and its orientation. The shear zone in which the 
vein occurs is roughly parallel to the general elongation of the 
IP anomaly. This trend IS also sub-parallel to the main vein trend 
In the Vidette mine (Plate 4). The possibility of the occurrence 
of one or more broad mineralized structure en echelon to the main 
Vidette trend has been considered within this IP anomaly. 

Dr. J. R. Clark (Clark. Dec. 28, 1994, APPENDIX l), suggests on 
the basis of the zirconium data that a broad W NW zone of shearing 
or faulting occurs immediately to the north of the IP anomaly in 
the NW quadrant of Gnome M. C. (Plates 4, 6). Dr. Clark indicates 
that Enzyme Leach-zirconium anomalies often reveal structures that 
are either mineralized or intersect mineralization. Plates 7-10 
show a number of patterns based on bark sampling that are elongate 
along this trend. Some of these elements are distinctly epither- 
Illal. 

GENERAL INFORMATION ON ENZYME LEACH 

This section is based largely on the available literature. Dr. J. 
R. Clark was Involved in Enzyme Leach work prior to joining the U. 
23. G. S. where he continued to develop the technique partly 
through field application. The author acknowledges several written 
communications and telephone conversations with Dr. Clark about 
Enzyme Leach. Dr. Clark has examined the Enzyme Leach data from 
the Gnome and provided the Interpretation found in APPENDIX 1. 

Enzyme Leach Is a partial leach technique involving the determlna- 
tion of trace elemen;ts released by oxidation of mineral deposits 
and the re-deposition of these elements on amorphous manganese 
oxide, usually in B horizon soils. These elements move upward 
through the bedrock and overlying soil by ground water flow, 
capillary action and diffusion of volatile compounds. The propor- 
tion of the various elements coming from bedrock sources is small 
compared to the overall content of the soil. Enzyme Leach attempts 
to determine how much of certain elements have been ADDED to the 
overburden compared to the total concentration in the overburden. 
Selective determinations of trace elements in oxide coatings can 
be an effective geochemlcal exploration technique. Amorphous 
manganese oxide, commonly a small proportion of the total manga- 
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nese oxide in the soil, is effective as a trap for trace elements 
traveling In the near-surface environment. 

The background concentrations of many of the elements are very low 
but the anomaly/background contrast may be large. Because amor- 
phous manganese oxide tends to concentrate in the B horizon, 
samples are usually collected from that horizon. 

The large surface area per unit/mass of amorphous manganese oxide, 
and the random surflcial distribution of positive and negative 
charges makes this material an ideal absorber for a variety of 
cations, anions, and polar molecules. Anomalous concentrations of 
trace elements absorbed by amorphous manganese dioxide are often 
indicative of the chemistry of the oxidizing minerals rather than 
the composition of the overburden. 

Enzyme Leach anomalies are of three types: 1. Mechanical-hydro 
morphic dispersion anomalies; 2. Oxidation halo anomalies; and 3. 
Apical anomalies. 

In glaciated terrains, where the bedrock is often covered by till, 
type 1. anomalies are most common, but all three types can occur 
in soil developed on till. Mineralized material occurring in the 
basal till of the dispersion train from a buried deposit will upon 
oxidation release trace elements which can be picked up by the 
groundwater. Roots of trees growing in the mineralized till, or 
roots that come In contact with anomalous ground water, will take 
up various elements and store them In different plant organs such 
as the outer bark, needles and twigs. Eventually, these shed 
organic debris which becomes part of the A horizon soil. By 
leaching, metals of the A horizon may become part of the oxide 
coatings in the B horizon. Enzyme .Leach has detected very subtle 
mechanical/hydromorphic anomalies related to mineralized bedrock 
in a number of till covered situations, i~ncluding instances where 
the till is covered by glacio-lacustrine sediments. 

The second type of Enzyme Leach anomaly is the Oxidation halo 
anomaly. This is the product of oxidation of buried reduced 
bodies. These anomalies can be caused by any reduced body such as 
an ore deposft, barren disseminated pyrite, a buried geothermal 
system, or petroLeum,reservnir, etc. Once an oxidation halo 
anomaly has been indicated, geological information is called upon 
to determine its probable cause. Oxidation halo anomalies are 
characterized by very high background/anomaly contrast for 
"oxidation suite" elements which can include Cl, Br, I, As, Sb, 
Ho, W, Re, Se, Ten V, U and Th. Rare-earth elements and base 
metals are often anomalous In the same samples, but with reduced 
contrast. Evidence indicates that the oxidation suite is trans- 
ported to the surface by halogen gases and volatile halide 
compounds. These elemental gases form under the acid/oxidizing 
conditions of the anode of an electrochemical cell. Base metal 
anomalies coinciding with oxidation-suite anomalies are thought to 
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form as a result of the gradual migration of cations away from 
these anodes along electrochemical gradients. 

Rarely, enzyme-soluble Au and Hg will occur in the oxidation halo 
anomalies because metallic gold and mercury are insoluble in 
Enzyme Leach. Oxidation halo anomalies tend to form asymmetric 
halos, or partial halos, around the buried reduced bodies, and the 
reduced body underlies part of the central low, 

APPENDIX 1 contains a paper entitled Examples of Asymmetrical 
Enzyme Leach Anomaly Patterns. Five plans of oxidation anomalies 
are show as well as the location of two geothermal targets 
inferred from the data. Similar patterns were identified in the 
data from the Gnome. 

The last Enzyme Leach anomaly type is the Apical anomaly. This 
type of anomaly can occur right over the source, rather than as a 
halo around it. These anomalies are thought to form as a result of 
diffusion of trace elements away from a highly concentrated 
source. The source can be the actual source of the anomalous trace 
elements, or it can be a fault cutting the soui-ce. Apical anomal- 
ies do not show the dramatic halogen contrast, characterizing 
oxidation halo anomalies. Fault-related anomalies commonly contain 
very high contrast zirconium anomalies. 

Also found in APPENDIX 1 is a copy of a recent, paper on Enzyme 
Leach interpretation entitled Innovative Enzyme Leach provides 
Cost-Effective Overburden Penetration (Clark and Cohen). 

Enzyme Leach is not a panacea, but anyone serious about geochemi- 
cal exploration methods ought to try it. The most successful 
applications are based on grid data with lines extending well into 
background. Single line data across a showing may be difficult to 
interpret. 
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ENZYME LEACH ON THE GBOHE AND ITS INTERPRETATION 

The sampling was conducted on a square grid with a 200 m sample 
spacing. Dr. Clark was consulted on sample spacing. Sample lines 
were run onto the adjacent~claims to the north and east, with the 
owner's permission, $a order to establish background. At several 
sample sites to the north of Gnome M. C., the author was unable to 
obtain B horizon soils, ever thought he dug as many as four sample 
pits at some of the sites and sought suitable soil near the 
half-way point of the prescribed sample interval. Several sample 
sites located to the east of the Gnome were c&celled due to 
indications of fairly thick plateau lava. Based on information 
subsequently obtained, this survey could probably have benefitted 
from longer lines into background and the thickness of the plateau 
lava6 may not necessarily have been*a limiting factor on the 
effectiveness of the survey. 
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Samples were air dried in the field out of direct sunlight. All 
preparation and analysis were carried out by Activation Laborator- 
ies Ltd., Ancaster, Ontario. 

The data was machine plotting with contouring performed manually 
by the author. The input of Dr. Clark was sought once the data had 
been contoured. Initially, based on a few contoured plots trans- 
mitted by Fax, it appeared that sample site # 50 was a point of 
interest. This site was picked because of its low Ma value 
occurring within a broad MO high. Also favouring this site as a 
possible point of interest were two nearby samples of elevated 
rhenium. Dr. Clark indicates that high Re in association with MO 
suggests that a MO anomaly is not spurious, and that so type of 
mineralization Is present in the area, although one cannot tell 
the type. 

In due course, about 40 out of a total of 50 contoured E.L. plots 
were sent to Dr. Clark for the final interpretation. The attached 
report by Dr. Clark dated Dec. 25, 1994 in Appendix 1 describes 
his findings. A couple of telephone conversations about the 
interpretation, which were recorded with his permission, provided 
further insight Into the Enzyme Leach method. Sample site no. 17 
was selected as the principal area of interest. 

In his interpretation, Dr. Clark looked for a site where the 
central lows of several elements in the oxidation suite coincided. 
On a copy of the Enzyme Leach data for Sb, one of the oxidation 
suite elements, he sketched in the outline of the highs and 
boundaries of central lows for a series of important elements. The 
attached Plate EL 2 indicates which elements he outlined. He 
indicates that this is an oxidation halo anomaly over a buried 
reduced body that is located approximately under sample site # 17. 

A second feature to note are two structural trends indicated by 
zirconium highs on Plate E.L. 50~. The two trends are: WBW and 
northerly. Dr. Clark indicates that the first trend is a broad 
feature whereas the second is very narrow, very distinct. Dr. 
Clark indicates that zirconium reveals the structural fabric of 
the bedrock. The zirconium anomalies occur directly over the 
structure along which it is leaking. He indicates that zirconium 
is only mobile when it occurs over fault zones. Zr is probably 
mobile with chlorine. The only way the Zr can combine with 
chloride is if zircon is pulverized during faulting (Clark pers. 
co*. ). 

A third feature of interest is the prominent low centered on 
sample # 119 (Plate 4&c). This is principally a REE anomaly with a 
few low values of miscellaneous elements, specifically for sample 
# 118. Please refer to Plates EL 8c, 23c, 28~ and 48~. Dr. Clark 
indicates that this is a notable U feature" but he does not know 
its cause. He suspects a "rock factor", possibly an intrusion. 
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Dr. Clark recommends four additional soil samples be taken about 
100 m from sample # 118 in order to confirm, and expand the 
apparent central low. 

In regards to the coincident Ho and Br low at station # 50, Dr. 
Clark recommends further sampling to the north In order to close 
off the indicated low. He suggests two samples would be suffi- 
cfent. Difficulty in obtaining B horizon soil in this area has 
been experienced but a new attempt will be made. Dr. Clark 
indicates he would ignore this anomaly if it cannot be closed on 
the north. 

In reply to the question: what should we do next with the target 
at sample site # 17, Dr. Clark replied that we should look at the 
g=*l*gy, but quickly added the following: "my inclination at this 
point whenever I find a central low is to test it with a vertical 
hole." 

GENERAL INFORMATION ON BIOGEOCHEMICAL SURVEYING WITH OUTER BARK 

Bark sampling was carried out utilizing Douglas fir as the 
principal sample medium. 

Except where otherwise indicated, data in this report is dry 
weight data i. e. the actual elemental composition of the bark as 
opposed to ash weight data which is the concentrations in the ash. 

The author has several years of experience with bark sampling. 
Originally, he would conduct bark sampling in conjunction with 
conventional B horizon soil sampling. By comparing the results 
from the two method it soon became apparent that bark samples were 
far more revealing than sails. One would think of the many targets 
from the past that seemed to be good geological bets at the time, 
but " failed to pass the soil test". Would it be worth while to go 
back using barks? For several years, all of the author's 
reconnaissance geochemicnl sampling has been performed using outer 
bark only. The author has re-sampled several old targets using 
outer bark and the results have been most Interesting on several 
occasions. 

Dr. Colin E. Dunn, ' of the GSC in Ottawa is one of the main 
resources available to the Canadian explorer using bingeochemical 
techniques. He is one of the leading authorities on exploration 
biogeochemistry. Dr. Dunn has been active in biogeochemical 
research since at least 1980. A considerable portion of his work 
has been wfth bark in greatly varied mineralizing environments. A 
lot of his work has been published. He has sampled several 
mineralizing localities In B.C. including QR (twigs from Douglas 
fir tops, and lodgepole pine outer bark), Mt. Ml~lllgan and Hedley 
Camp, just to mention a few. A readily available reference on 



L. 

r L. 
r- 

i 

-- 

r- 

r- 

r- 

I 

i. 

12. 

biogeochemical sampling is C. E. Dunn: BIUGEOCHEMISTRY IN MINERAL 
EXPLORATION in Exploration Geochemistry Workshop, G. S. C. 0. F. 
2390, 1991. 

It is noted at this point that most of Dr. Dunn's bark work 
involves pre-concentration ashfng with determinations by Instru- 
mental Neutron Activation Analysis <[BAA). Accordingly, Dunn 
usually reports concentrations in the ash. For example, if 
reported by Dr. Dunn, a sample of Douglas fir from the Gnome 
containing about 0.40 ppb Au <dry weight), would yield about 40 
ppb in the ash. Analysis of bark briquettes yields actual concen- 
trations in the bark i.e. the so-called dry weight. The conversion 
factor for Douglas fir is about 100 because the ash yield of 
Douglas fir is about 1%. For lodgepale pine, the ash yield is 
about 2% and a sample of 0.40 ppb dry weight Au in lodgepole pine 
outer bark would contain about 20 ppb in the ash, the conversion 
factor being about 50. These approximate conversion factors apply 
to elements that remain in the ash after the pre-concentration 
pl-OCeSS. Volatile elements such as Br and Hg are substantially 
lost in ashing and perhaps some of the gold. 

The G. S. C. operates its own ashing facility in Ottawa and 
submits ash for analysis, generally to Activation Laboratories 
Ltd. This ensures high quality data for Dunn's surveys. The author 
always uses the briquetting technique because the sample prepara- 
tion is simpler and less expensive. Ashing of vegetation samples 
is a fairly tricky process and sometimes a laboratory will use 
non-dedicated ashing equipment which could result in major 
contamination problems. 

Dunn, (March 1991) describes trees and shrubs as the above surface 
extensionof the geological substratae with the chemical elements 
present in the plant organs drawn from soil, sediments, rocks, 
and groundwater. Gold is highly mobile in plants, and most plants 
have the capacity to extract gold from rocks, soils, tills and 
ground water accessible by roots (Dunn, 1986 b). It is noted that 
roots are exceedingly corrosive, locally producing micro-environ- 
ments less than pH 1. Individual plants may have tens of km of 
roots and rootlets. These in turns have millions of apertures 
through which essential and non-essential elements enter the tree. 
Trees and other plants selectively extract from soils, groundwater 
and bedrock those elements essential for growth. They also absorb 
non-essential elements and deposit them, as much as possible in 
parts of the tree, such as outer bark, twigs, and tree tops, where 
they will not interfere with the metabolic processes (Dunn, 1986, 
b). Accordingly, a mature plant is a powerful geochemical sampling 
system capable of integrating the geochemical signature of several 
cubic meters of substratae (Dunn, 1986 b). A soil sample, on the 
other hand is just a handful of material from particular soil 
horizon. 

The current survey utilized outer bark of conifers mainly as 
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sample medium. In a few instances, poplar were sampled if neither 
Douglas fir nor lodgepole pine were present. The outer bark of 
poplar seems to work very well in some locations previously 
sampled by the author. In this case, poplar appears ineffective. 

Bark is considered as dead tissue, and as such, does not vary 
significantly with the seasons (Dunn, I&arch, 1991). This is an 
important factor because it may allows data from several surveys 
in the same general area to be integrated. 

Seasonal variations in LIVE tissue may render it difficult, if not 
impossible to integrate data from surveys run at different times 
of the year. High levels of consistency are often seen in multi- 
stage bark surveys involving dry weight data. 

Elements that tend to be enriched in the outer bark of red spruce 
of eastern Nova Scotia are Au, As, Br, Cr, Fe, Hf, Na, Sb, SC. Se, 
Th, U, and the REE and possibly MO, Ta and Cs. Those that are 
enriched In the inner bark includes Ag, Ba, Ca. Co, K, Rb, and 
possibly Zn <Dunn, 1988 b). It is expected that these patterns of 
relative enrichment generally apply to other common conifers as 
well (Dunn, pers. comm.). 

Bark surveys directed at gold from which the author has seen data 
include a survey by C. E. Dunn at the QR deposit. This survey was 
clearly capable of detecting the QR deposit. The author has 
conducted three orientation surveys to his own account, with the 
owner's permission, over the Et. Milligan deposit included 
sampling more than 1 km from the deposit. These surveys obtained 
gold anomalies over this deposit and detected background X km from 
the deposit. The author has also sampled bark of trees growing on 
known gold mineralization in alkaline volcanic terrains in 8. c. 
This work~has shown that values at least as low as 0.33 ppb in the 
outer bark of lodgepole pine are definitely anomalous for gold. 

BARK SAIWLING ON THE GNOME 

This section Includes information on sampling, sample handling, 
sample shipping, and notes precautions taken against contamina- 
tion. Contamination is the bark sampler's worst enemy. 

In this survey, outer bark samples were generally collected from 
Douglas fir at approximately 200 m intervals. If this species were 
unavailable, lodgepole pine was the second choice and poplar the 
third. 

The failure of poplar to register anomalous gold at the usual 
levels in this survey could be caused by a number of factor such 
as the species sampled and soil conditions. The author is not able 
to distinguish the various species in the poplar group. In the 
general northcentral B. C. area, the author has ,collected well 
over a thousand bark samples, including poplar. He has also 
carried out extensive calibration sampling, with poplar included. 
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Poplar do indeed accumulate gold to levels similar to the common 
conifer species sampled in the northern area, which are white 
spruce, black spruce, lodgepole pine and balsam fir. 

It is possible that the presence of caliche in the soil of the 
Gnome M. C. is the reason for the apparent failure of poplar to 
register gold. All of the roots of poplars would be located above 
the callche layer and the problem could be caused by a low gold 
content in the soil above that layer. In the case of Douglas fir, 
its long tap roots can easily extend below the caliche. 

Conventional soil sampling in caliche areas of southern B. C. is 
discussed in Horsenail and Elliott, 1971. It appears that the 
callche reduces the upward migration of elements into the upper 
soil by trapping them in the calfche. Where the terrain is 
relatively steep, exposure of the caliche by erosion tends to 
release trapped elements making them more easily detected in 
shallow soil samples along the slopes. 

The bark sampling was carried out using simple but effective 
tools. These consist of a dedicated paint scraper whose handle has 
been taped with electrician's tape. A bark sample Is usually taken 
around the entire tree from the maximum reach to chest height, 
for convenience. With very light strokes on the scraper, only the 
loose outer bark flakes are dislodged. The bark is caught in a 
modified plastic dust pan, one with a crescent shaped cut-out 
which fits the general curvature of typical trees being sampled. 
With careful sampling, the required amount of bark Is quickly 
obtained and no damage to the tree results. The weathering of the 
bark over a period of a year or less obscures the sampling. It is 
understood that the crews working for C. E. Dunn also utilize 
these sampling tools. The bark scraper that the author uses has 
been filed dull and the edges are.rounded. This is done for safety 
and to prevent gouging of the bark. Undesirable nicking of the 
dust pan can results from using too sharp a scraper. In the course 
of bark sampling, and sample handling, no gold jewelry of any kind 
is worn. Studies have shown that contamination of bark samples can 
easily occur if one wears gold jewelry while handling the samples 
(Dunn, pers. comm.). In the course of the samplfng, there is no 

hand contact with the bark. A bark sample is poured into a 
conventional Kraft soil envelope, which is then stored, along with 
the other bark sampl,es, in a strong plastic bag (10 mill) Inside 
the pack sack. The dust pan is also placed In such a bag in the 
pack sack. This reduce the chance of contact with any contaminants 
that may be found in the bottom of a pack sack. The bark scraper 
is carried in a conventional rock hammer holster. Simply leaving 
the bark samples loose in a pack sack, and the dust pan too, is 
inviting contamination. 

Before samples are shipped to the laboratory, each bag is sealed 
with tape and packed tightly in its upright position. The pre- 
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ferred shipping container is a conventional apple box. Sealing of 
the bag and shipping in upright position tends to pi-events escape 
of fine dust from the bags, ensuring the samples arrive at the 
laboratory in a clean condition. 

BARK ANOMALIES <Plates 7-10) 

The data for individual elements were machine plotted on letter- 
size saps (APPENDIX 4 ). The data for Douglas fir and lodgepole 
pine were plotted on the same maps because the outer bark of these 
species tend to accumulate approximately the same amounts of gold, 
based on calibration sampling elsewhere. Calibration sampling 
involves collecting bark from forked trees of different species in 
order to establish relative concentration patterns. 

Species such as Douglas fir and lodgepole pine tend to have 
similar gold concentrations at the same site. In the case of As, 
for instance, major differences exist between the two species. 
Accordingly, one strives to have species uniformity. However, a 
forest is never species uniform, necessitating a species mix in 
most cases if adequate sample coverage is to bo achieved. Accord- 
ingly, some knowledge of the relative abundances of the various 
elements in the species sampled is necessary for interpretation. 

There is not a lot of data published on elemental abundances in 
outer bark. This makes it necessary for the sampler to develop his 
own reference levels. Dunn, 1991 has published a very useful table 
of common concentration in jackpine and spruce outer bark. Dunn’s 
ash based jackpine and spruce outer bark data can be converted to 
approximate dry weight equivalents by dividing the ash values by 
50 for all elements <Dunn, pers. cooin.). 

Grouping of the current data was accomplished by colour coding 
arbitrary levels starting with the highest values. All grouping 
and contouring on the attached maps are based on Douglas fir data 
, with one exception. In the case of bark anomaly D, the author 
combined Au data from Douglas fir and lodgepole pine to indicate a 
probable SSW extension to anomaly A, mainly a gold anomaly. This 
anomaly Is too large, and too strong to ignore. The overall gold 
anomaly is Indicated on Plate 4 variously by the 0.40 and 0.3 ppb 
contours. 

Compilations at 1:15,000 consisting of 3 to 4 elements each, 
intended to show overlapping patterns and various relationships to 
the ENZYME LEACH inferred faults. are presented (Plates 7-10). 

ANOMALIES A. and D. 
-------------------- 

A multi-element anomaly involving Au, Br, As, Sb, Fe, MO, Zn, La, 
SC, Ce, Yb, Cr, Co, Ba and Hg is located in the,vicinity of 
several outcrops of epithermal silica breccia in the NE quadrant 
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of the Gnome MI. c. (Plate 6-10). The breccias are inferred to be 
epithermal silica caps because they are composed extensively of 
coarse comb-structured quartz and micro-crystalline silica 
(chert). The biogeochemical signature of the breccia area is 

decidedly epithermal with Au, As, Sb, Br and Hg variously anomal- 
ous . Several of the other elements, such as MO, Pa, Co, Zn and Fe 
are frequent associates of gold In a variety of deposits. For 
further information, refer to Boyle, 1979. 

The mercury content of the local Douglas fir bark appears to be 
generally normal based on the data in my possession, and referred 
to here with the consent of the various owners of data. Data on 
the relative abundance of Hg in Douglas fir and lodgepole pine 
which the author owns Includes about 1 doz. samples of Douglas fir 
in an area of predominant lodgepole pine forest. Comparative 
levels of mercury in the two species include lodgepale pine outer 
bark values: 0.22, 0.23 and 0.18 ppm Hg and a single Douglas fir 
sample in the same area, with 0.21 ppm. 

In the case of a calibration sample, lodgepole pine contains 0.14 
ppm Hg and the Douglas fir contains 0.17 ppm. In a second 
calibration sample, lodgepole pine contains 0.22 ppm Hg and the 
Douglas fir 0.11 ppm. In a set of data from a project in north 
central 5. C., 49 lodgepole pine samples range from .06 to .24 ppm 
Hg and average . 142 at a standard deviation of 0.043. Most of the 
samples range from 0.08 to 0.16. In spruce from the same property, 
based on 110 samples, the average Hg content is .126 ppm and the 
standard deviation is 0.04. Values ranged from 0.05 to 0.23 ppm 
Hg. Most of the data range from .06 to -18 ppm. Even though the 
Gnome mercury data appears to be normal, a subtle pattern is 
apparent because of the existence a number of values close to the 
detection"limit in the area south.of the WXW Enzyme Leach trend as 
compared to the existence of higher values more proximal to the 
proposed structure. 

The overall patterns of several gold indicator elements here are 
similar to those of another property owned by the author. In that 
example, a very striking multi-element pattern involving most of 
the above elements was revealed by systematic bark sampling of 
lodgepole pine over a weak IP anomaly and coincident resistivity 
high. There were indications of anomalous gold in the bedrock up 
to a few hundred ppb, similar to known maximum amounts in surface 
samples from the epithermal breccias of the Gnome. There were also 
geological indications of the existence of an environment permis- 
sive to gold mineralization within the coincident geophysical 
anomalies. Dr. Dunn examined the multi-element plots and submitted 
a two page letter commenting on the biogeochemical results. This 
prospect is geologically and probably geochemically similar to the 
Gnome. Dr. Dunn's comments follows. With regards to Br, Hg and 
gold, Dunn states: " mercury is commonly associated with epither- 
ma1 Au mineralization (cf. the Interior Plateau of B. C.). 
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SiPJilarly, the Br pattern fits the picture well-1 have found an 
association of elevated Br and Au values in vegetation over 
numerous zones of Au mineralization across Canada". In regard to 
the multi-element signature, he states: 0s The factor of particular 
interest with respect to your data are the COINCIDENT PATTERNS of 
relatively high elemental concentrations. I can see only two 
possible explanation-either there are unusual physicochemical 
condlttons to give rise to the metal enrichments in the centre of 
your survey area, or there is gold mineralization. If the latter 
is the case, I would caution that the anomalies are subtle, and 
therefore they may only be reflecting near-surface weak <sub-. 
economic) mineralization. However, given the information that is 
available, the anomalies could equally well be indicating more 
deeply seated higher grade mineralization which is 'leaking' to 
the surface. The extent ta which this may ocour is dependent upon 
the groundwater regime, and the fracture patterns/structural 
settfng of the rocks". 

Anomaly A on the Gnome is located at the intersection of two 
faults inferred from zirconium in the Enzyme Leach survey. Several 
of the geochemical patterns show elongation along the WW trend 
well beyond the postulated fault intersection. DDH 72454, GN 86-1 
and 2 by Into and Noranda tested this target in the vicinity of 
known silica breccias with the best Intersections in the general 
range 100 ppm to 1600 ppb Au. With this new data, it appears 
possible that the original hole were not drilled with the optimum 
orientation. This target is quite interesting because of its size, 
and its apparent association with these newly inferred structures. 
Its general WNW trend is interesting, too, because it is consis- 
tent with that of the IP anomaly in the NW quadrant of Gnome M. C. 
as well as the apparent structural grain of rock within it. 

An interesting aspect to the local geology is the fact that the 
control, and orientation, of the local silica breccias cannot be 
determined from existing exposures. The basic assumption has been 
that these breccias are controlled by the N-S structures of the 
Central gully trend. If one were to link up the two main silica 
breccia exposures on the Gnome that would tend to suggest a WNW 
trend (Plate 4). 

ANOMALY D 

This anomaly is described at this point because it is viewed as an 
extension of Anomaly A. The highly anomalous gold concentrations 
of lodgepole pine outer bark of samples no. 16 and 66 provide a 
bridge to samples no. 99 and 106, also clearly anomalous. The 
overall anomaly is shown on Platte 4. Unfortunately, most of the 
samples in this area are from poplar and that species tells us 
nothing about the distribution of gold in this survey. The As 
content of conifer outer bark in this area is interesting. The 
entire As data from conifers in this survey could be regarded as 
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anomalous based on the author's experience elsewhere. It appears 
generally that Douglas fir outer bark contains from 3 to 5 times 
as much As as lodgepole pine outer bark. If a conversion factor of 
3X were applied to lodgepole samples no. 18, 86, 118 and 134, this 
would make the general area of the D anomaly a great deal more 
interesting for As. 

ANOMALY B 

This gold anomaly occurs generally within the strongest part of 
the IP anomaly in the lW quadrant of Gnome M. C. In addition, 
several other elements are anomalous: Br, As, Sb, Fe, MO, Na, La, 
Yb, Cr, Co and Ba. The sampling should be expanded to the west 
subject to availability of suitable sample sites. There is a large 
natural clearing in that direction reducing the possible sample 
coverage but sufficient samples could probably be obtained to 
permit the exploration of this western extension by the same 
method. The western boundary of the Gnome property lies about 500 
m to the west. The most easterly working of the old mine, on the 
so-called Ridge vein, is believed located 300-400 m to the west of 
the Gnome property boundary. 

ANOMALY C 

This multi-element anomaly occurs at the south end of the Central 
gully trend. Elements that are anomalous in this area include Au, 
Br, As, Sb, Fe, MO, Ma, La, SC, Yb, Cr and Co. Very intense 
shearing in chlorite schist is apparent here. The structure is 
part of a broad zone of faulting inferred by 1x0 which is also 
subparallel to the trend of quartz veins in the Vidette mine. This 
anomaly lies on the intersection with the north trending Enzyme 
Leach fault. 

1. The Enzyme Leach survey has indicated a central law that is 
partially surrounded by anomalous values for a long list of 
Important elements. The common low is taken to be in the vicinity 
of sample site # 17. This anomaly Is an electrochemical anomaly 
resulting from oxidation of a buried reduced body located approxi- 
mately under sample site # 1'7. It is impossible to determine the 
actual size of the body causing this central low, oi- its depth, 
based on the available data. Dr. Clark has indicated that the 
target should be tested with a vertical hole collared approxi- 
mately at sample site # 17. 

2. The zirconium data suggests the possibly existence of two 
unreported faults, one trending WNW and the other northerly. 

3. A large circular low for REE situated generally in the SE 
quadrant of GNOME M. C. requires further sampling to define its 
central low which appears to lie In the vicinity of sample # 118. 
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4. A total of three clusters of multi-element bark anomalies, 
including gold were indicated. These are interesting based on 
geological, geophysical and geochemical information. They also fit 
the pattern of Enzyme Leach inferred faults very closely. 

Ragnar&?mt B.S. 
Geologist 
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2. INNOVATIVE ENZYMH LEACH PROVIDES COST-EFFECTIVE OVERBURDEN 
PENHTRATION CC., J. R., AND COHEN, DAVID) 

4 page= 



7. ENZYMELJZACH 

(3 
This revolutionary highly selective enzyme leach (patents pending) was developed by the current manager 
of Enzyme-ACTLABS, LLC., DR. J. R. CLARK (formerly with U.S.G.S.) and has the ability of 
detecring deeply buried mineralization in arid as well as glaciated terrains. Published test results indicate 
that depth of penetration is up to 1000 feet for gold base metal and porphyry copper deposits in the 
numerous case histories studied. Limited testing has also been done for oil exploration with exceptional 
results on an oil pool 9000 feet below the surface. 

B soil horizon materials are collected and dried at temperatures not exceeding 40C and sieved at -60 
mesh. We require a minimum of 2 grams of sieved material and preferably lo-20 grams. After 
leaching, the leach solution is run by ICP-MS. Consulting on sample collection and interpretation of data 
as well as reference papers are available from ACTLABS or Enzyme-ACTLABS, LLC. 
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Enzyme-ACTLABS , UC 
11485 W. I-70 Frontage Road N. 

Wheat Ridge, CO 80033 

28 December 1994 

To: Ragnar U. Bruaset 
Bruaset & Associates 
585 1 Halifax Street 
Bumaby, B.C. VSB 2P4 
CANADA 
FAX: 604-294-3568 

From: Bob Clark, FAX: 303-420-6646 
phone: 303-424-4069 

Subject: Review of Enzyme Leach data on the Gnome project 

Thank you for sending me the complete set of data plots from the Gnome project. 
After reviewing the maps, a number observations can be discussed. First, the potential point 
of interest at sample-site #50 is no longer significant after looking at the entire set of data 
plots. I am enclosing the latest version of the Enzyme Leach application summary, which is 
in the form of an abstract that Dave Cohen and I submitted for the 17th IGES in Australia. 
Some of the terminology that I am using here is defined in that summary. Also, I hope that 
discussion clears up some of your interpretative questions. 

By looking at areas which repeatedly show up as central lows that are at least partially 
surrounded by anomalous values for a long list of important elements, one area can be 
selected that is in a central low for most of the plots that you sent to me. That area is 
centered on sample-site #17. The elements that are anomalous around this central low at site 
17 are most of the oxidation suite elements and several base metals, including copper, zinc, 
cadmium, and silver. This anomaly results from oxidation of a buried reduced body that lies 
approximate1 under that site. Furthermore, in several of these haloing elements, you can 
see a riorth 4J.k t trend to the central low, which may be related to the geometry of the 
reduced body. 

Enzyme Leach-zirconium anomalies often reveal structures that are either mineralized 
or that intersect mineralization down dip. Two structures can be seen in the Zr plot that you 
sent. A broad NW-striking trend runs across the area sampled, iyhich probably represents a 
broad fault or shear zone. Second, a narrow NE-striking feature underlies an area to the 
south east of the central low at site #17. Where this possible fault intersects the NW-striking 
feature, it appears to be right-laterally offset about 500 meters to the, south east. 

At this time, I do not have enough information to interpret the circular rare-earth 
feature in the southern part of the area sampled. 
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Examples of Asymmetrical Enzyme Leach Anomaly Patterns 

The profiles and contour plots attached depict asymmetrical anomaly patterns 
that are commonly found associated with buried ore deposits. As observed at 
the Mag and Clay Pit deposits in the Getchell Trend, the shape of the anomaly 
is not a function of the dip of the deposit within the bedrock. Instead, there 
appears to be a central low within the anomalous area that generally sits over 
the deposit. According to the electrochemical model for the formation of 
these Enzyme Leach anomalies, this central low represents the “cathode” of 
an electrochemical cell. Various trace-element anomalies occurring around 
this central low represent “anodes” of the buried electrochemical system. 
These anodes are often irregularly distributed around the deposit, according to 
the model on the following page. 

The Enzyme Leach has been found to be effective for detecting deposits 
concealed by a variety of covering materials, including barren bedrock. Note, 
on the section of the Clay Pit deposit, the TV unit is a 70-meter thick post-ore 
sequence of Tertiary volcanic rocks that has been completely argillized by a 
later hydrothermal event. This was predicted to be an impossible situation for 
any geochemical exploration technique. Yet, there has been sufficient 
migration of trace elements to the surface to produce a very strong Enzyme 
Leach anomaly. 

The final set of plots is a set of contour maps of Re, MO, Cl, Br, and iodine 
from an exploration project in the western United States. The central low 
area within the cluster of anomalous sites in the northwest corner is a drill 
target. Although the anomaly pattern in the northeastern corner is much less 
symmetrical, another central low area can be defined that represents another 
possible drill target. 

An example of the necessity of proper sample preparation is provided by this 
exploration project. The initial set of samples collected on these claims had 
been processed in a commercial laboratory, where they had been subject to a 
routine drying. That laboratory said that the temperature in the drying room 
had probably not been high’enough to alter the samples. When they were 
analyzed with the Enzyme Leach, we could sort the samples by how many 
had been in each tray and which end of the tray was closest to the heat 
source. The geologist recollected his soil samples over the entire project area, 
used the new Enzyme Leach data to outline specific areas of interest, and 
tightened up his sample spacing in those areas. Using the more detailed data, 
he was able to pick his drill targets. 























































































INNOVATIVE ENZYME LEACH PROVIDES 
COST-EFFECTIVE OVERBLJRDEN PENETRATION 

J.Robert CLARK’ and David COHEN* 

‘ACTLABS, Inc., 11485 W. I-70 Frontage Road N., Denver. Colorado 80033 USA 
‘Department of Applied Geology, University of New South Wales, Sydney, NSW 2052 

Keywords: deposit, overburden. analysis, desert, glacial, soil 

In&duction 
Layers of glacial till and glaciolacustrine sediments cover~large areas of the Canadian Shield, and 
much of the bedrock in the Basin and Range Province of United Stares and Mexico and much of 
the Atacama Desert of Chile and Peru have been buried by basin till and volcanic rocks. The 
problem, when tIying to perform geochemical exploration in rerrains that are covered by 
transported overburden. is that the overburden is usually exotic to the bedrock that ir covers. In 
some regions, intense weathering has stripped the surticial material of the original chemical 
signature of the parent rock. Conventional chemical analysis would reveal only the composirion 
of the overburden and would not give any indication of the underlying bedrock. Total methods 
of analysis and stronger-leaching techniques produce results that are dominated by the overburden 
signature, and random variations in this signature suppress any anomalous chemistry emanarmg 
from underlying mineralization. In the past, drilling has been rhe only means of collecting useful 
geochemical samples in areas of extensive overburden. An inexpensive means is needed for 
detecting subtle geochemical dispersion through transported or deeply weathered overburden and 
providing some indication of the chemistry of the bedrock. 

Trace elements released by weathering of mineral deposits in the bedrock will migrate up through 
overburden by such means as ground water flow, capillary action, or diffusion of volatile 
compounds. However the. amount ofthese bedrock-related trace elements is typically a veIy small 
component of the total concentration of these elements in the overburden. The goal is to 
determine the amount of a trace element that has been added to the overburden rather than the total 
amount in the overburden sample. Upon reaching the near surface environmenr. many of the trace 
elements migrating through overburden will be trapped in manganese oxide and iron oxide 
coatings, which form on mineral grains in the soils. One of the most effective craps for trace 
elements migrating toward the surface is amorphous manganese dioxide, which is usually a very 
small component of the total manganese oxide phases in the soil sample. Nor only does 
amorphous manganese dioxide have a relatively large surface area, but the irregular surface and 
the random distribution of both positive and negative charges on that surface make it an ideal 
adsorber for a variety of cations, anions, and polar molecules. 

A selective leach has been developed that employs an enzyme reaction IO selecrively dissolve 
amorphous manganese oxides. When all the amorphous manganese dioxide in the sample has been 
reacted, the enzyme reaction slows, and the leaching action ceases. Because the enzyme leach is 
self limiting, there is minimal leachiig of the mineral substrates in the sample. Thus, [he 
background concentrations for many elements determined are extremely low and the 
anomaly/background contrast is dramatically enhanced. Typically, three rypes of geochemical 
anomaIies are found with the Enzyme Leach: I. MechanicaUhydromorphic dispersion anomalies; 
2. Oxidation halo anomalies; 3. Apical anomalies. In terrains where the bedrock is buried by 
glacial overburden, mechanicallhydromorphic anomalies are the most common type found 
.(althougb all three types of anomalies are observed in soils developed on tills). Mechanical 
dispersion trains were formed in the basal till as mineralized bedrock material was smeared down 
ice during~ glaciation. Gradual weathering of this mineralized material releases trace elements into 
the ground water flowing through the till. Vegetation with roots tapping into either the 
mineralized till or anomalous ground water picks up trace elements which are eventually shed to 
the forest floor in plant litter. Anomalous trace elements are often relatively quickly leached from 
the A-soil horizon and trapped in oxide coatings in the B horizon. In essence the E.sqjl horizon 

Often aCtS a?. a long-tern integrator of vegetarian anomalies (J.R. Clark, 1993). The Enzyme 



Leach has been used to detect very subtle mechanical/hydromorphic anomalies related to 
mineralized bedrock in a number of glacial overburden situations, including areas where the glacial 
till is blanketed with glaciolacu?.trine sediments. Subtle hydromqhic dispersion anomalies in 
stream sediments have also been detected with the Enzyme Leach. Trace element suites 
comprising mechanical/ hydromorphic-related soil anomalies commonly reflect at least part of the 
chemical signature of the bedrock source. Anomaly contrast in soils developed on glacial till often 
range from 2.times to lo-times the background concentrations for the elements forming the 
anomaly. 

Oxidation halo auomalies are produced by the gradual oxidation of buried reduced bodies. Any 
reduced body (an ore &posit, a barren body of disseminated pyrite, a buried geothermal system. 
a petroleum reservoir, etc.) can produce one of these anomalies. Once these anomalies are found 
it is up to the geologist to make a geological interpretation based on all the information at hand, 
including Enzyme Leach data, as to what the source of the anomaly might be. These anomalies 
are characterized by very high contrast values for a suite of elements. the “oxidation suite,” which 
can include Cl, Br, I, As, Sb. MO. W, Re. Se. Te, V, U. and Th. Often, rare-eatth elements and 
base metals will be anomalous in the same soil samples, but with reduced contrast, Evidence 
indicates that the oxidation suite migrates to the surface as halogen gases and volatile halide 
compounds. These elemental gases and compounds would tend to form under the acid/oxidizing 
conditions of the anode of an electrochemical cell. The low contrast base-metal anomalies 
coinciding with oxidation-suite anomalies may result from the gradual migration of cations away 
from these anodes along electrochemical gradients. Less commonly. enzyme-soluble Au and 
enzyme-soluble Hg wiII be found in the area of these anomaltes. Metallic Au abd Hg are nor 
soluble 10. & enzyme leach. These low-level Au and Hg anomalies often appear to form as a 
result of the oxidation of these elements in the soil by the subtle flux of oxidizing gases passing 
through the soil. Oxidation anomalies often form an asymmetrical halo or partial halo around the 
buried reduced body, and that body underlies part of the central low within that halo. The trace 
element suite in oxidation anomalies, although often enriched in many types of metal deposits, is 
not typically representative of the composition of the buried reduced body. For example. 
essentially the same suite of elements forms halos around perroleum reservoirs as is found around 
porphyry copper deposits, epithermal gold deposits, buried geothermal systems, and barren pyritic 
bodies. Sometimes, the low contrast base metal association in the halo can be somewhat indicative 
of the composition of the source. Oxidation anomalies can form above reduced .bodies that ax 
covered by either overburden or batten rock. The depth of detection for oxidation anomalies is 
often too great for the mineralized body to be of economic interest. In arid climates, anomaly-to- 
background ratios for the oxidation suite commonly range between 5: 1 to SO: 1, and sometimes 
anomaly contrast exceeds 100~limes background. Oxidation anomalies tend to have more subdued 
,contrasts in humid climates 

Apical anomalies detected with the Enzyme Leach occur directly over the source of the anomaly 
rather than forming a halo around the source Often these anomalies appear to form a3 the result 
of diffusion of trace elements away from a highly concentrated source. That soutce can be the 
aCNd source of the anomalobs trace elements, or it can be a stmcture such as a fault that 
facilitates the movement of trace elements to the surface. Simple apical anomalies that lie directly 
over a buried mineral deposit will not show dramatic halogen contrast, as is typically found with 
oxidation anomalies. A fault-related anomaly will occur almost directly over the subcrop of the 
fault. The suite of trace elements represented in the anomaly will often be indicative of the 
chemical composition of the ultimate source of those trace elements. However, where a deeply 
buried reduced body is intersected by a fault, an oxidation suite of elements, including one or 
more halogens, can fotm an extremely-high-contrasr anomaly directly over the trace of the buried 
fault. Otherwise, apical anomalies usually exhibit a diminished contraSt above background, 
compared to oxtdatlon anomaltes. Fault-related anomalies commonly contain very-high-contrast 
concentrations of zirumium and other supposedly “immobile” elements. 

Sample Collection 
Although the Enzyme Leach can be used as a partial-analysis method for virtually any surficial 
geological material, the sample media most commonly analyzed with this method is B-horizon 
soils. Research to date indicates that amorphous MnO, in soils is most abundant in the B horizon. 
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This horizon is the most chemically active part of the soil, with regard to the formation of oxide 
coatings on mineral grains. Studies in both arid and humid climates indicate ,@.t the sampler 
should be careful to collect soil samples from the B horizon. 

The following information is based on observations from studies in glacially-buried terrain in 
northern Minnesota and Canada, desert pediments in Nevada, areas of extensive overburden in 
South America, rest sites in the Colorado Front Range, and over oil fields in westem Wyoming 
and southeastern Texas. Soil horizons vary in appearance and depth, even within relatively small 
areas. It should be emphasized that the samplers should be collecting marerial from a consis~enI 
soil horizon, rather than a consistent depth. San+plers should be encouraged to expose [he soil 
profile whenever they encounter soil zoning that varies from previous observations. Before 
beginning, it is a good idea to observe soils profiles in ditches and trenches in and near the area 
to be sampled. The best potential sample sites are those that appear to be undisturbed and that 
have mature vegetation growing on and around the site. Samples collected from trenches and pir 
cuts are also good, as long as a fresh surface is scraped on the face of the soil profile to be sure 
that you are collecting freshly exposed material. Ditch banks. on the side away from infrequently 
used roads, under most circumstances can also be good sample sites, after scraping rhe bank to 
expose fresh material. The sampler should observe the conditions at such sites and make a 
judgement about the potential for contamination or of excessive disturbance. Road fill (new or 
old) is not usable sample material. Also, roads are often contaminated with a variety of pollutants 
that can linger for centuries. Plowed fields can provide usable samples. if an undisturbed site is 
not available. It is better to move a sample site a relatively shoa distance rather than to use a bad 
site just because it is at the specified spot. 

Desert-Pediment Soils. There is an adage to the effect that desert soils are not zoned @onal). 
In many cases this is not true. The appearance of the horizons is different from soils in humid 
climates, but they are still frequently zoned. The current surface on many desen pediments is 
more than one million years old, which is more than sufficient time for soil horizons to develop. 
Relatively little organic matter is found in A-horizon soils in desert climates The A horizon is 
typically a light-gray to light-grayish-tan, loose, fine sand to silt. Descending through [he soil 
profile. the B horizon begins where the soil is more cemented and slightly darker in color, often 
becoming slightly more brown than the overlying loose material. The brown color often becomes 
darker farther down into the B horizon, but in other caxs. the color difference between the A and 

B horizons is almost imperceptible. Where the color changes are minimal, a key criteria is thar 
the cementing of the grains in the B horizon often produces a weak blocky fracture that is absent 
in the A horizon. In areas that have a history of previous mining activity, the upper centimeter 
of the A horizon can be highly contaminated with many trace elements. Rarer elements, such as 
gold, can be enriched by as much as lo- to IOO-times background. The A horizon should be 
scraped from the area around the Spot to be sampled for a radius large enough to prevent this 
contaminated material from trickling into the sample material In areas of extreme aridity, such 
as the Aracama desert of South America, the sampler often will not find soil horizons. At most 
locations in that region the best level to sample is 25 cm to 40’cm beneath the surface. All the 
Enzyme Leach studies perfdrmed to date have used E-horizon soils collected above the caliche 
layer. Do not sample from the caliche layer or immediately beneath it. Caliche will produce 
extremely erratic Enzyme Leach data. Where caliche comes too close to the surface to collect a 
sample, move the sample site a shoti distance or abandon it. In the Atacama desert a reddish 
layer will often be encountered just above the caliche layer. This reddish color results from 
selenite that has formed in the soil. The presence of granular selenite in the soil does not demo 
from the results. 

Humid Climate Soils. Sample sites with the best developed soil horizons are usually found in 
groves of trees. In northern climate% aspen grovg are the best. The A horizon consists of an 
upper humus layer, a dark layer of mixed organic and mineral matter, and there may he a 
bleached mineral layer at the bottom. The bleached layer results from the reducing action of the 
overlying organic-rich layers, which dissolves oxide coatings on mineral grains. The top of the 
B horizon is the point below which there is no organic matter and where oxide coatings are found 
on mineral gmins. IrOn oxide coatings lypically give B-horizon soils colors that are some shade 
of brown or red (dark brown, medium brown, light brown. brick red, tan, orange. etc.). Where 



the A horizon is quite thick, such as around bogs, there is often a faintly gray layer benearh rhr 
bleached layer of the A horizon. The faint gray color is due to manganex oxides, and [his 
material is usable B horizon, if a darker colored B-horizon layer is not available. III a humid, 
forested area all the material comprising the A horizon of the soil (decaying leaf litrer, humus. and 
organic-rich mineral layers) should be scraped away to reveal the E horizon. The sample is 
collected from 10 fo 30 centimerers into the top of the B horizon. A-horizon contamination of 5. 
horizon samples should be avoided as much as possible. 

Mountain Soils and Glaciallv Scoured Terrain. Due to the rapid rate of mechanical weathering 
in mountainous areas, there are localities where the soil is rruly atonal. Also, during Pleisrocene 
glaciation, the regolith was completely removed iri many areas and a chemically mature soil profile 
has not had sufficient time to redevelop. In such cases’ the sampler should dig deep enough LO 
obtain soil material thar is as free of organic matter as possible. 

Sample Handling 
Samples should consist of about 100 to 200 grams of material depending on the fineness of [he 
soil. Coarser soils require more material to aSsure adequate sieved sample material for analysis. 
If at all possible, the sample should be air dried. If circumstances require the use of a drying 
oven, rhe temperature should not exceed 40°C. and rhe drying time should not be longer rhan is 
necessary to dry the sample. Too high a drying temperature alters the chemistry of tbe amorphous 
manganese dioxide coatings and drives out the volatile halogens and halide compounds. If in 
doubt, let the laboratory perform the sample preparation. They know which sieve sizes IO use. 
and what steps must be followed to maintain the geochemical integrity of the sample material. 
Pulverized samples and samples that have been “cooked” are not suitable for analysis with rhe 
Enzyme Leach. 

References 
Clark, J.R., 1993. Enzyme-induced leaching of B-horizon soils for mineral exploration in arecis 
of glacial overburden. Trans. Iiutn. Min. Metall. (Sect. B: Appl. earth sci.). 102: B19-B29. 
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APPENDIX 2 

BIOGEOCHEMISTRY (11 pages) 

DETECTION LIMITS 

LISTING OF DATh FOR INDIVIDUAL SPECIES. ACT. LAB. RPT No. 7229 
(8 pages> 

ANALYTICAL PROCEDURES (1 page) 

ANObL4LOUS LEVELS AND MISCELLANEOUS NOTES (1 page) 



.- 

A;;bLYTICAL PROCEDURES FOR VBGBTATIOR SAKPLES~ 
AT ACTIVATIOR LABORATORIES LTD . 

1336 SABDRILLS DRIVE, ARCASTBR, ORTARIO; CANADA 
LQG4V5 TEL. 416 646-9611, FAX 416-648-9613 

The following procedures in quotes were provided by grit Hoffnmn in 
a FAX dated August 3, 1990 and are believed to apply to samples up 
to and Including RRPORT 2694 in the APPBRDIX. Subsequently, a Retsch 
mill, with 1 mm sieve, replaced the Wylie mill and the briquetting 
.press u&6 changed to Hertzog <Ref. FAX~Dec. 20, 1991). 

"Samples were dried at 90 degrees C. for 24 hours. Samples were 
macerated inn Wylie mill (specifically designed for vegetation). 30 
grams of sample were weighed on a laboratory kimwipe and then placed 
in a Detiert Detroit briquetting press complete with kimwipe 
enclosing the sample. The sample was pressed using 15 tons of 
pressure to form a briquette approximately 2 l/6 inches in diameter 
and 0.5 inoh.thlck. The samples were placed in stacks approximately 
12 inches high with flux monitors at the top, middle and bottom of 
the stack. The stacks of samples were irradidted for 3 hours at a 
flux of about5X10Nneutrons per centimeter square per second. After 
a decay of 6 to 7 days to allow the Ra to decay the samples were 
counted on high resolution germanium detectors under computer 
automation for 500 seconds. Results were corrected for decay and 
compared to calibrations developed from multiple international and 
synthetic standards. All.aaomaloua samples for Au and random other 
samples to make up about 40 X of the total number of samples were 
then recounted as part of our QA/QC program". 
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ACTIVATION 
LABORATORIES LfD 

Invoice No. : 7229 
Work Order: 7313 
Invoice Date: 25-NOV-94 
Date Submitted: ll-NOV-94 
Your Reference: LETTER 
Account Number: 242 

RAGNAR U. BRUASET & ASSOCIATES LTD 
5851 HALIFAX STREET 
BURNABY, BC 
CANADA~ V5B 2P5 

ATTN: RAGNAR BRUASET 

CERTIFICATE OF ANALYSIS 
_---------------------- 

INAA package, elements and detection limits: 

AU 0.05 PPB 
BR 0.01 PPM 
cs 0.05 PPM 
IR 0.1 PPB 
NI 5. PPM 
SE 0.1 PPM 
u 0.01 PPM 
CE 0.1 PPM 
TB 0.1 PPM 

AG 
CA 
FE 
x 
RB 
SR 
W 
ND 
YB 

PPM 
Kl % 
0.005 % 
0.001 % 

1:: 
PPM 
PPM 

0.05 PPM 
0.3 PPM 
0.005 PPM 

AS 
co 
HF 
MO 
SB 
TA 
ZN 
SM 
LU 

0.01 PPM BA 
0.1 PPM CR 
0.05 PPM HG 
0.05 PPM NA 
0.005 PPM SC 
0.05 PPM TB 
2. PPM LA 
0.001 PPM EU 
0.001 PPM 

CERTIFIED BY : 

5. PPM 
0.3 PPM 
0.05 PPM 
0.5 PPM 
0.01 PPM 
0.1 PPM 
0.01 PPM 
0.05 PPM 

1336 S/LNDHlu D!wE, ANlxsm. DNTNWJ. I2ANADA Lssw5 . TELSo5S4e-9611 . F,%9056469613 



















ANOHALOUS LEVELS AND MISCELLANEOUS NOTES (1 pages) 

Anomalous levels in Douglas fir outer bark data were established 
by examining the patterns for each of the contoured elements. The 
resultant levels are listed below. It is readily apparent that the 
highest values for many of the elements cluster astride and along 
certain inferred structures. This multi-element clustering 
enhances the mineral potential of the targets because some of the 
elements involved are known gold associates. 

There Is a notable lack of comparative data on elemental concen- 
trations in Douglas fir outer bark, unlike that for lodgepole 
pine (Dunn, 1991 Table 8). The author has a suite of about a dozen 
Douglas fir outer bark samples collected within a broad area of 
lodgepole pine growth. This data provides indications of anomalous 
levels, because a substantial portion of the data comes fram 
sampling outer barks of Douglas fir and lodgepole pine growing on 
an overlapping resistivity high and chargeability anomaly coincid- 
ing with a geological anomaly having gold potential. This data 
also provides some indication, through calibration sampling, of 
the relative metal uptakes of Douglas fir and Lodgepole pine. This 
data suggests that the gold concentration of Douglas fir and 
lodgepole pine outer bark should be approximately equal. Accord- 
ingly, one should be able to interpret mixed GOLD data for these 
two species PROVIDED the data is expressed as DRY WEIGHT i.e. 
actual elemental concentrations. All of the data presented in this 
report is in the form of dry weight values. Ash weight data can be 
converted to DRY WEIGHT EQUIVALENTS by dividing the ash weight 
values by the respective concentration factors of the species 
Involved which are 100 for Douglas fir outer bark and 50 for 
lodgepole pine. 

ELEHBNT 
__----- 
ANTIMONY 
ARSENIC 
BARIUM 
BROMINE 
CALCIUM 
CERIUH 
CESIUW 
CHROHIUM 
COBALT 
GOLD 
IROB 
HBRCURY 
MOLYBDENUM 
SAMARIUM 
SCANDIUM 
SODIUM 
STRONTIIH 
ZINC 

ANOMALOUS LEVEL 

>/0.040 PPM 
0.75 I, 
120 " 
5.0 -) 
0.90 % 
0.4 PPM 
0.1 " 
1.0 " 
0.3 " 

.3 to . 39 ppb: PROBABLE ANOMALOUS 0.4 PPB 
0.045 % 
0.1 PPH 
0.15 " 
0.040 " 
0.1 " 
100 " 
40 " 

>/ 40 " 



APPENDIX 3 
ENZYlrIE LEACH DATA (51 pages) 

HAND CONTOURED PLOTS OF SELECT ELEMENTS 
LIST OF DETECTION LIMITS,tnota values <D.L. plotted as 0.5 D.L.) 
PLATE SCALE 
1 SAMPLE LOCATIONS, CLAIMS, GEN. TOPOGRAPHY, ROAD ALL 
EL 2 ENZYME LEACH INTERPRETATION METHOD AT 
EL 3c ANTIMONY 1:15,000 
EL 4c 
EL 5c 
EL Bc 
EL 7c 
EL 8c 
EL Qc 
EL 10~ 
EL llc 
EL 12~ 
EL 13~ 
EL 14~ 
EL 15~ 
EL 16~ 
EL 17~ 
EL 16c 
EL 19~ 
EL 2oc 
EL 21~ 
EL 22c 
EL 23~ 
EL 24~ 
EL 25c 
EL 26~ 
EL 27~ 
EL 28~ 
EL 29~ 
HL 3oc 
EL 31~ 
BL 32~ 
EL 33~ 
EL 34~ 
EL 35~ 
EL 36c 
EL 37~ 
EL 38c 
EL 39~ 
EL 4oc 
EL 41~ 
EL 42c 
EL 43~ 
EL 44~ 
EL 45~ 
EL 46~ 
EL 47~ 
EL 48C 
EL 49~ 
EL 50~ 

ARSENIC 
BARIU)I 
BROMINE 
CADMIUM 
CERIUM 
CESIUW 
CHLORINE 
COBALT 
COPPER 
DYSPROSIUM 
ERBIUM' 
EUROPIUM 
GADOLINIUM 
GALLIUM 
GERMANIUM 
GOLD 
HAFN I UM 
HOL#IU# 
IODINE 

LANTHANUM 
LEAD 
LITHIUW 
MANGANRSE 
MOLYBDEWUW 
NEODYMIUM 
NICKEL 
NIOBIUM 
PALLADIUM 
PRASEODYMIUM 
RHENIUM 
RUBIDIUM 
SAKARIUH 
SILVER 
STRONTIUM 
TELLURIUM 
TERBIUM 
THORIUM 
THULIUM 
TIN 
TITANIUM 
TUNGSTEN 
URABI UM 
VANADIUM 
YTTERBIUW 
YTTRIUM 
ZINC 
ZIRCONIUM 







































































































NOTE: 

APPENDIX 4 (37 pages) 
HAND CONTOURED PLOTS OF SELECT ELENENTS (36 pages) 

LIST OF DETECTION LIMITS (1 page) : 

values < detection limit plotted as 0.5 detection limit 

PLATE <POSTSCRIPT c INDICATES CONTOURED PLAN) SCALE 

B 1 
3 2c 
B 3c 
B 4c 
B 5c 
B 6c 
3 7c 
B 8c 
B 9c 
3 lot 
3 11 
B 12~ 
3 13 
B 14 
3 15c 
B 16~ 
3 17c 
B 18~ 
B 19c 
B 20 
B 21 
B 22 
B 23 
B 24~ 
B 25~ 
B 26 
B 27 
B 28~ 
B 29c 
B 30 
B 31 
B 32 
B 33 
B 34 
B 35~ 
B 36~ 

SAMPLE LOCATION, COMPILATION MAP 
ANTIMONY 
ARSENIC 
BARIUM 
BROMINE 
CALCIUM 
CERIUM 
CBSIUM 
CHROMIUM 
COBALT 
EUROPIUM 
GOLD 
HAFNIUM 
IRIDIUM 
IRON 
LANTHANUM 
LUTETIUM 
MERCURY 
MOLYBDENUM 
NEODYMIUM 
NICKEL 
POTASSIUM 
RUBIDIUN 
SAMARIUM 
SCANDIUM 
SELENIUM 
SILVER 
SODIUM 
STRONTIUM 
TANTALUM 
TERBIUM 
THORIUM 
TUNGSTEN 
URANIUM 
YTTERBIUM 
ZINC 

ALL 
AT 

1:15,000 














































































