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SUMMARY 

ProAm Explorations Corporation has optioned 12 claims containing 
86 units in the northwestern FOrtiOn of the Rabbit Group (Rabbit 
NW Group). The Rabbit Group is situated about 25 km WSW of 
Kamloops in the Kamloops Mining Division on good road access. 
Unless otherwise indicated, the Rabbit claims discussed herein are 
the claims operated by Probm. 

Geochemically anomalous gold, with or without associated anomalous 
copper, has been found in outcrop or Intersected in percussion 
drill holes in several areas in the Rabbit claims. In the south 
central area, at the so-called Chrysocolla showing (Plate 5) 
Nicola volcanics have yielded up to 1885 ppb Au (Bruaset, 1991). 
Four out of five vertical percussion holes collared 200 to 400 m 
to the west and northwesterly of this showing returned anomalous 
gold up to 500 ppb over 60 feet (18.3 m) variously in the Iiicola 
volcanics and in younger. possibly E. Cret., or Eocene, leuco- 
cratic intrusive (A. R.s 8238, 17669). In the central property 
area, Teck percussion hole 90-5 intersected 130 feet (39.6 m) of 
gold mineralization in Durand monzonite averaging 0.051 apst 
(1.745 g/metric, tonne <A. R. 20648). In the north central area, 

-grab samples contain up to 240 ppb Au and 2239 ppm Cu in altered 
and sheared volcanics and felsite (Appendix 2. 6). In addition, 
mineralized Nicola float containing chysocolla and malachite with 
715 ppb Au and 3.25 % Cu has been found about 1 km WNW of the 
Chrysocolla showing. Float of massive chalcocite has also been 
found here. 

Systematic exploration of the Rabbit property area commenced with 
Kennco's program in 1960. This program included low-level aeromag- 
netics, IP, geological mapping, soil sampling, extensive bulldozer 
trenching and.minor testing with an u xrt" diamond drill (A.R. 
325). Programs by Noranda, Cominco Ltd, and Teck followed, in the 
period 1967 'ca 1990. Data on these programs are available in 
Assessment Reports. The current registered owners were involved in 
field programs on the precursor RAG and HAPPY DAYS Claims of 
Cominco Ltd. during the period 1969 to 1981. These programs were 
directed mainly at copper and molybdenum. In 1989, the owners 
began to assemble ground previously held by Cominco Ltd. and 
others and commenced exploration for gold. Their approach has been 
to use a mixture of-'tried and true' methods such as compilation 
works and soil geochemistry but also newer methods, such as 
conifer outer-bark biogeochemistry as advocated by Dr. Colin E. 
Dunn of the G. S. C. and Enzyme Leach as developed by Dr. J. 
Robert Clark of Enzyme-ACTLABS, LLC, Denver, Co. Ey the end of 
1995, C,ominco and Teck had given up all of their claims in the 
area. The work reported herein has indicated several new drill 
targets and firmed up some previously indicated ones. 

INTRODUCTION 

The property consists of Rabbit # 3, # 4, # 9-12, 23, 36-40. 
Presently, the property is viewed as a gold-copper play with 
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various targets for the two metals indicated in the central 
portion of the property. Alkaline porphyry gold-copper targets are 
indicated in the coeval Nicola volcanics and Durand stock of Upper 
Triassic age and bulk mining targets for gold occur in association 
with the Early Cretaceous Roper Lake granite and related rocks as 
well as the Nicola volcanics. In addition, potential for epithrr- 
ma1 gold is indicated in the vicinity of an apparent Eocene 
extrusive centre on the north edge of our principal soil anomaly. 
Alteration in the form of strong silicification is evident in the 
Eocene (?) basalt of this area (Bruaset, 1980). 

A detailed IP survey yielding about eleven line-kms of data was 
carried out in 1996. The area surveyed is about 2 square km and 
was centered on a 0.4 km by 1 km soil anomaly for gold (>/30 ppb) 
indicated by the owners' 1990 survey on Rabbit # 4 (Bruaset, 
1990). The 1996 IP survey indicated an anomaly partly coincident 
with the 1990 soil anomaly but extending more than 1 km to the 
east and at least 1.2 km in the N-S dimension. Follow-up soil 
sampling (59 samples) east of the 1990 coverage defined the 
eastern edge of &hat anomaly and detected an adjacent anomaly 
'C>/30 ppb) measuring about 0.8 km In the N-S and about 1 km in the 
E-W dimensions (Plates 4-6). 

An Enzyme Leach soil survey consisting of 415 samples on line!5 

* DrJ 
spaced at 200 m and a sample spacing 150 m was also carried out'. 

Robert Clark, our Enzyme Leach consultant, has identified 
two drill target from this survey and indicated further targets 
may be present <Appendix 3). 

Enzyme Leach is the highly seledtive leach developed by Dr. Clark. 
This method haps proven effective in many mineralizing environments 
and has demonstrated extraordinary ability to detect deeply buried 
mineralization. Further information on the method is found in 
Appendix 4. Profiles and plans from case histories may be obtained 
on request from Activation Laboratories Ltd. Work shops held by 
Dr. Clark, two of which the author has attended, have proven 
interesting and informative. This is the third such survey carried 
out by the author who considers Enzyme Leach to be a powerful 
geochemical exploration technique that should be part of the "bag 
of tricks" employed by every explorationist. 

The Rabbit property is situated in the physiographic division 
known as the Thompson Plateau (G.S.C. Map 1701 A: Physiographic 
Map of the Canadian Cordillera). 

The property is accessible by the so-called Dominic Lake logging 
road which extends northward from Paska Lake. The southern 
extremity of Paska Lake Road is the Logan Lake Road which is paved 
to Logan Lake. The property area is well served by logging roads. 

u 
About one third of the property was clear-cut in the last 8 years. 
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PROPERTY 

ProAm Explorations Corporation holds an option on 12 contiguous 
unpatented mineral claims comprised of 86 units covering approxi- 
mately 2150 hectares (Plate 2). 

CLAIMS UNITS TENURE NUMBERS 
-_---- 
Rabbit # 3 
Rabbit # 4 
Rabbit # 9 
Rabbit # 10 
Rabbit # 11 
Rabbit # 12 
Rabbit 23 
Rabbit 36 
Rabbit 37 
Rabbit 38 
Rabbit 39 

.- Rabbit 40 

12 

------- ----------- 
8 218836 
6 218841 
1 219638 
1 219639 
1 219640 
1 219641 
1 342320 

15 346382 
20 346383 
16 346304 
12 346385 

4 346386 

86 units 

LOCATION AND ACCESS 

The Rabbit property is located in southern B. C. approximately 25 
km WSW of Kamloaps. The claims are In the Kamloops Mining Division 
at 50 deg. 36 1 North Latitude and 120 deg. 42' West Longitude. 

The property.is situated in the physiographic division known as the 
Thompson Plateau (G. S. C . Map 1701 A: Physiographic Map of the 
Canadian Cordillera). The average elevation of the Rabbit claims 
is about 1600 m with the mximum relief about 250 m. The vegeta- 
tion is typically mixed lodgepole pine and spruce with the former 
dominant. Locally, such as in the NW corner of the property west 
of Durand Lake, Douglas fir is abundant. An estimated 30 percent 
of the property has been clear-cut In the last 8 years and as a 
result, road access~ Is exceptionally good. 

The road distance from Logan Lake road to the property is about 25 
kin. The first 10 km is an all-weather gravel road and the last 14 
km is an inactive main logging road which Dominic Lake Lodge, has 
kept open during the past two winters. 

HISTORY 

The available exploration records of the Rabbit area go back to a 
1960 program by Kennco Exploration. Subsequent exploration 
programs by several majors- Cominco, Noranda and Teck-are docu- 
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mented in Assessment Reports along with programs of two juniors 
namely Dominic Lake Mining Co. Ltd (Dirom, 1967), and Mid-North 
Explorations Ltd (Cooke, 1972). Some of the results from these 
programs were not published. We have succeeded in obtain soms of 
the key unpublished data from these majors by sharing our own 
information and ideas with them. In two cases this resulted in 
majors undertaking options on their former claims: Noranda in 1990 
and Comlnco in 1992. 

GEOLOGY 

The principal current reference on the regional geology of the 
Rabbit area is the Ashcroft Map Sheet (G. S. C. Map 42-1989). 

The Rabbit claims are located in the eastern Nicoln facies which 
consists of mafic, augite and hornblende porphyry bearing breccia 
and tuff with local intercalated argillite. The volcanics are 
typically alkaline. The eastern Nlcola belt of B. C. extends 
northerly into the Omineca region and southerly, at least, to 
Princeton (Hu Gabrielse, per-s. comm.). Important copper and gold 
areas such asCapper Mountain, Aspen Grove, Iron Mask, QR, Mt. 

-Polley, and Mt. Milligan occur in eastern Nicola belt rocks. It is 
noted that the Ashcroft Sheet incorrectly shows the Durand stock 
as granodiorite. This is a throw-back from the old Nicola Sheet 
(G.S.C. Map 886 A) which classified the local intrusives as Coast 
Intrusions: granite, granodiorite and gabbro. It is understood 
that the G. S. C. carried out very limited new mapping in the 
Green&one Mtn. area for their most recent map sheet (Monger, 
pers. comm. ) I The alkaline classification of the Durand stock is 
based on extensive feldspar staining and thin section studies by 
Cominca explorationists in 1969 and 1970. The E. Cretaceous 
granitic Roper Lake stock underlies the south east portion of the 
Rabbit claims. The distribution of the Early Cretaceous granite, 
based on outcrops of similar racks and drill hole intersections, 
strongly indicate that the Upper Triassic volcanics of thr Rabbit 
property area are intruded, at shallow depth, by an Early Creta- 
ceous stock or small batholith. 

The Durand stock is the principal intrusion in the Rabbit claims 
area. This differentiated alkaline intrusion has a dioritic to 
gabbroic border phase with a core consisting of monzonite. The 
phases of the Durand stock contain abundant magnetite as seams and 
disseminations in the diorite and as disseminations only in the 
monzonite. A prominent aeromagnetic high is situated in the area 
of the Durand stock and extends well to the south of its known 
exposures (Cherry Creek. Aeromagnetic Map 921/10). In the past, 
this led to speculations about a possible hidden southward 
extension of the Durand stock. Percussion drilling by Teck in 1990 
(A.R. 20648) and Cominco Ltd. in 1994 (A.R. 23721) has confirm the 
occurrence of Durand diorite south of the Durand stock proper in 
the area of Teck PH 90-6 to 8 and in parts of Cominco PH 94-1 
(Plate 4). An E-W trending norm1 fault is postulated in the area 

of PH R.L. 80-l (Plate 5). 
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The potential for mineral deposits occurring in the roof-rocks of 
the Durand stock is a matter of ongoing interest. Cominco and 
Mid-North Explorations Ltd. in 1970 and 1972 indicated widespread 
disseminated chalcopyrite within the monzonite core of the Durand 
stock as well as in the valcanics of the western contact area 
where a hydrothermal magnetite breccia containing chalcopyrite was 
intersected in DDH '75-l (Bruaset, 1975). Such breccins are common, 
and can be economically important, in alkaline porphyry systems. 
Copper minerals found in the property include chalcocite, bornite, 
malachite and chrysocolla. Gold is associated with the copper 
mineralization. 

GROUND CONTROL 

The discontinuity of the roads north of the western part of L O+OO 
relative to those to the south, as per Plate 3, was introduced to 
account for a control problem possibly related to magnetic 
disturbance in the area of point "A" near L4S 1+50E. 

The grid areas to the north and south of Line 0+00 are indicated 
to be relatively consistent with respect to roads and lakes based 
on comparisons ,of these features with the various topographic maps 
available to us. The main difference between our road plots and 
those of the topographic maps are the directions of true north. 
For the area south of L O+OO, our road plot aligns itself closely 
with the roads on the base map such that true north on the road 
plot appears to be 1 degree west of that of the base map. In the 
case of the area to the north of the same grid line, the grid plot 
aligns well with the south ends of four lakes such that true north 
of the road plot is 1.5 degrees east of that on the base map. In 
view of this, .it was decided to.divide Plate 3 into two parts with 
respect to true north. This created the earlier noted dlscantinu- 
ity. Between the northern and southern grid areas, the grid is 
held partly by tie-lines between grid lines and tie-ins to roads 
on the eastern edge of the grid. Comparison with the available 
topographic maps were made by photographically reducing our 1:2500 
road and grid plot to l:lO,OOO and overlaying the reduction on the 
topographic base. After Plate 3 was compiled, we obtained photo- 
graphically enlarged versions of the relevant parts of 1:20.000 
TRIM maps. The TRIM maps generally confirm our road survey with 
the exception of the road running westward from point "A" to the 
road crossing of LO+OO. 

Strong magnetic disturbance of the order of 5 to 10 degrees is 
evident in the area of point "A", and that may have caused this 
discrepancy. The common LCP of most of the claims-the Rabbits #4 
post-, and the Baseline, as well as the road west of that LCP, are 
all tied to point "A". Accordingly, we are hesitant to change the 
position of the apparently offending road segment running north- 
westerly from point "A" without further ground checks. Any shift 
in the road west of the LCP would necessitate an as yet unwar- 
ranted unwanted shift in the grid south of point "A". We have 
also surveyed the baseline north and south of LO+OON with front 
sight and back sight based reading (Appendix 5). 
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INDUCED POLARIZATION 

Lloyd Geophysics Inc. conducted an IP survey on the Rabbit in 
1996. This survey yielded a total of about 11 km of data. A total 
of 7 lines spaced 200 m were surveyed with a=50m and 5 separa- 
tions. The receiver used was the IF-6 unit manufactured by BRGM 
Instruments, Orleans, France. The survey used a delay time of 120 
milliseconds with 90 millisecond window width and a total integra- 
tion time of 900 milliseconds. 

This survey covered a 2 square km "data hole" resulting from the 
following surveys: A.R. 325, 4008, '7337 and 21125. The principal 
contribution of the current survey were: 

1. to extend and define partly the 1960 IP anomaly obtained by 
Kennco and define the eastern limits of an anomaly indicated by 
Comlnco in 1979 (A.R. 7337). 

2. to indicate an IP anomaly partly coincident with an 800 m by 
1000 m conventional soil anomaly for gold obtained in 1990, and 
partly coincident copper anomaly, and obtaining part coincidence 
-with the 1990 soil anomaly for gold on Rabbit # 4, 

A report on the survey is found in Appendix 1. 

GEOCHEMISTRY 

Beginning with Cominco and Teck in 1988, systematic soil sampling 
for gold had resulted in coverage of most of the current Rabbit 
claims area by the end of 1990 ,<A.R. 17550, 17669, 20,320, 20424, 
20793 ( 21125). That data base included about 2850 soil analyses 
for gold. We compiled this gold data at a scale of l:lO,OOO last 
winter. That,indlcated that our 400 m by 1000 m gold anomaly of 
>/30 ppb on Rabbit # 4 obtained in 1990 was by far the largest and 
strongest anomaly of this type in this data. Check sampling by 
Noranda in 1990 had confirmed this anomaly. This year's sampling 
provides further confirmation. In this year's survey, a second 
large anomaly (>/ 30 ppb) is indicated to the east of the orie;inal 
anomaly. The new anomaly covers approximately twice the area of 
the first anomaly. 

In addition to the conventional soil survey noted above we 
conducted an Enzyme Leach survey which covers most of the prop- 
erty. Enzyme Leach is a very selective extraction of trace 
elements bound to amorphous manganese dioxide, usually in B 
horizon soil samples (J.R. Clark's Vancouver workshop Feb. l/96) 
The purpose of partial analysis is to determine elements found in 
coatings on mineral grains, not the elements in the mineral 
substrata@. If one analyzed the metals in the mineral substrate 
one would be looking at the bulk chemistry of the overburden (J.R. 
Clark Feb. l/96). This method relies on proprietary geochemical 
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techniques to bring out subtle geochemical dispersions potentially 
related to buried mineral deposits. This method is being utilized 
extensively and there are unconfirmed reports of some exploration 
success resulting from testing of Enzyme Leach anomalies. 

Dr. J.R. Clark has devoted many years to the development of Enzyme 
Leach. This research including a stint with the U.S.G.S. An enzyme 
reaction is employed which selectively dissolves amorphous 
manganese oxides. Amorphous manganese dioxide, a small portion of 
the total manganese oxide phases in the soil, is a very effective 
trap for a variety of cations, anions and polar molecules travel- 
ing in the soil. Studies over several types of mineral deposits 
including oil fields have indicated three Enzyme Leach anomaly 
types. The Appendix provides further detail on these. Dr. Clark 
has eiven at least two workshops in Vancouver on Enzyme Leach. 
These have included discussions of several case histories. The 
current author has attended these and recorded the proceedings for 
his reference. The author has employed this technique on his 
mineral prospects twice before this year's program (Bruaset, 
1994). Some of Dr. Clark's case histories indicate that this 
method has the capability of detect mineral deposits under very 
hdverse geochemical conditions, including thick overburden and 
barren cover-rocks. Examples include a 70 m thick sequence of 
post-are Tertiary volcanics that had been completely argillized by 
a late hydrothermal event (Clay pit deposit). This would he 
regarded as an impossible situation for any geochemical explora- 
tion technique, yet there had been sufficient trace element 
migration to the surface to create a strong Enzyme Leach anomaly. 
In another example, an iodine anomaly with contrast >lOO times 
background was found at the Rabbit Creek deposit where the deposit 
was covered by over 600 feet of basin fill. Successful tests using 
Enzyme Leach have been conducted over Wyoming and Texas oil pools. 
What has been termed exceptional results were obtained over an oil 
pool 9000 feet below the surface. In another example, B horizon 
soil coverage was insufficient. Instead, crushed rock samples were 
analyzed by Enzyme Leach. The results included a prominent 
oxidation anomaly which when tested resulted in the discovery of a 
porphyry deposit at a depth of several hundred meters. The 
cover-rocks include a thick sequence of ignimbrites. Activation 
Laboratories Ltd. provides information circulars on Enzyme Leach 
and Dr. Clark provides consultation on sampling and interpreta- 
tion. 

GEOCHEMICAL SAMPLING AND SHIPPING OF SAMPLES 

A total of about 50 B horizon soil samples, intended for conven- 
tional analysis, were collected at 100 m intervals along parts of 
four lines, Ls 6s to 14 S. This survey covers largely an area not 
previously soil sampled for gold. This area is about 1 square km 
and is located between the owner's 1990 survey on Rabbit # 4 (A.R. 
20793) and the 1990 Afton survey area (A.R. 20,424). Samples were 
generally collected from the B horizon which typically here is 
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reddish brown. The average sample depth is about 23 cm. Parts of 
the target are clear-cut. Samples were taken only from undisturbed 
soil. This required the digging of many extra holes in the 
clear-cut to obtain good sample material. It was found that areas 
in close proximity to stumps and between major roots provided 
undisturbed material. In many cases, we dug under roots to get 
undisturbed soils in the clear-cuts. All sampling was carried out 
with a narrow long handled shovel. Samples were placed in pre- 
numbered krnft soil envelops. They were air dried in a covered 
area. Samples were shipped to the lab, by air courier overnight to 
ensure they were not subjected to high summer temperatures over 
extended periods such as is likely to exist on-board a sealed 
transport trailer several days en-route to the lab. It is under- 
stood that temperatures somewhat in excess of 35 deg. C. may 
damage Enzyme Leach samples which were shipped together with 
samples for conventional analysis. 

What is termed conventional analysis herein is 34-element Instru- 
mental Neutron Activation Analysis (INAA) including gold at the 2 
ppb detection limit. In addition, Cu and Ag were determined by 
aqua regia and.ICP. The results are presented in Appendix 2. 
The analytical procedure employed in Enzyme Leach is described in 
Appendix 3. Following leaching, Enzyme Leach samples were run by 
ICP-ELS with determination for 59 elements. Important elements for 
Enzyme Leach were plotted in colour coded dot-plot format by Prime 
Geochemical. These were sent to Dr. Clark for interpretation. 
Uncoloured versions of these plots accompany the current report. 

COKVENTIONAL SOIL RESWLTS 

‘cr 

‘cv 

A conventional soil anomaly for- gold measuring about 800 m by 1000 
m is indicatqd adjacent to the east side of the 1990 Rabbit # 4 
anomaly (Plate 5). Gold values >/30 ppb are considered anomalous 
on the strength of the occurrence of 31 ppb gold in the B horizon 
soil at the Chysocolla showing where the gold content in the 
bedrock averages about 1000 ppb and the overburden is about 0.7 m 
thick. Anomalous values in this year's sampling range up to 270 
ppb Au. Plate 5 Includes the 1990 data from Rabbit # 4. Known 
drill holes in the anomalous area and marginal to it are shown. 
The copper plot also includes the corresponding data from 1990. 
The previously collected soil sample from the Chrysocolla showing 
was not analyzed for copper. Based on inspection of the data, it. 
is assumed values above 90 ppm Cu are anomalous. There are three 
discreet clusters of such values and one of these occurs south of 
the Chrysocolla showing. The glacial direction is towards 155 
degrees. 

ENZYME LEACH 

At the Enzyme Leach workshop on February 7, 1995 Dr. Clark 
emphasized that this technique is to be looked upon as a tool, 
like geophysics, for interpreting buried geology. Dr. Clark 
recommends any Enzyme Leach data be integrated with geological and 
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geophysical data. Enzyme Leach plots were scanned for halos and 
lows that may indicate oxidation anomalies. Emphasis Is placed on 
the oxidation suite elements. These are Cl, Br, I. As, Sb, MO, W, 
Re, Se, Te, V and U. Occasionally base metals such as Cu, Zn, Cd 
and Ag form associated highs. The common or central low for a 
large number of important element is the area under which a 
deposit is most likely to occur if an oxidation anomaly has been 
produced. These patterns have been recognized over several types 
of mineral deposits. 

The interpretive procedure includes tracing out areas which 
repeatedly appear as halos and/ or lows for important elements. 
In Enzyme Leach terminology, the common central low is caused by a 
buried reduced body located under the common central low. The 
reduced body could be anything from an ore deposit to a barren 
pyrite zone in an environment such as ours. Dr. Clark stresses the 
need to look at the available geological and geophysical data when 
deciding on the future course of action. The reader's attention is 
drawn to the attached letter-reports of Dr. Clark dated Sept. 26, 
and October 14,, 1996 and the two papers on Enzyme Leach in 
Appendix 4. 

COBCLUSIOBS 

The IP survey indicates an anomaly partly coincident with conven- 
tional soil anomalies for copper and gold. The fact that this IP 
anomaly occurs in the vicinity of anomalous gold in outcrop as 
well as in drill holes is of course highly encouraging. 

The Enzyme Leach survey has indicated at least one prominent 
anomaly as indicated by four partly overlapping halos. (Plate 7). 
This anoma1y.i~ further enhanced by a multi-element central low 
involving at least 12 elements (Plate 8). It also has geological 
and geophysical support, including an untested IF anomaly. The 
eastern halo area was tested by Teck in 1990 and that drilling 
encountered up to 130 feet of 1.7 g/tonne Au in P-90-5 
(A.R.20648). Interestingly, this is by far the strongest gold 
intersection to date in this property. A total of five, and 
possibly six, Enzyme Leach anomalies are indicated in this data. 
The fact that most of these anomalies have strong geological and 
geophysical support is encouraging. 

RUBRAB82.rpt 
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COST STATEMENT 

ANALYSES AS PER ACTIVATION LAB. REPORTS: 11196.RPT.ELXs 
10980, 10!380E, 11120, 1112OB, EGO-TECH LBS. RPTs. 
AK 96-422, 614 and 711 
(413 Enzyme leach samples, 59 multi-element soils, and $12,257 
8 rock samples) 

IP SURVEY 11 km incl. report $11.884 

GROIJND TRANSPORTATION 
DOMICILE 
HELPER'S WAGES 10 days @$250 
FIELD MATERIALS: PICKETS, STRING, FL,AGGING etc. 
FEES: GEOCHEMICAL SAMPLING 46 days @ $295.27 
REPRODUCTIONS AND DRAFTING 
ENZYME LEACH DATA PROCESSING AND ENZYME LEACH CONSULT. 
INTERPRETATION, REPORTING, TYPING; total 7 days @ $321 

!§3.105 
$2,036 
$2,500 
$1,251 

$14,172 
s2,126 
$1,404 
$2,247 

TOTAL $52,962 _ 
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STATE~HENT OF QIJALIFIC,ATIONS 

I certify that: 

1. I am a 1907 graduate of the Uaiver:=ity of Bri,tish Columbia with 
a BSc degree in EeOlOgy. I am a paid up member of the following 
technical societies: Geological Association of Canada (Fellow), 
The Association of Exploration Geochemists, and Society of 
Economic Geologists, and 

2'. I have carried out geological and geochemical surveys since 
196S and three Enzym- Leach surveys :sinse 1993, and 

3 I have variously carried out geological and geochemical surveys 
anil supervised diamond and percussion drilling programs in the 
area covered by the Rabbit claims on numerc~us occasions since 
1969, notably in 1969, '?0,'?5, '78-'91, '89-'96, and 

4. I car-r-Sed out the geochemlcal surveys described in this report 
under the direction of D.L. Cooke PhD, P Eng., and in consultation 
with J. Robert Clark PhD of Enzyme-ACTLABS, LLC. 
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1.0 INTRODUCTION 

During the period of June 25 to June 29, 1996, Lloyd Geophysics Inc. conducted an Induced 

Polarization (IP) survey on the Rabbit property near Logan Lake, British Columbia for Proam 

Explorations Corporation. 

The purpose of the survey was to define the sulphide zones associated with a large porphyry 

system. 

2.0 PROPERTY LOCATION AND ACCESS 

The Rabbit property is located approximately 30 kilometres east of Logan Lake, British 

Columbia in the Kamloops Mining Division, NTS 927. 
_ 

Access to the property is by truck along forestry roads towards Dominic Lake. 

3.OINSTRUMENT SPECIFICATIONS 

The equipment used to carry out this survey wris a time domain measuring IP system consisting 

of a Wagner Leland/Onan motor generator set and a Mark II transmitter manufactured by 

Huntec Limited, Toronto, Canada and a 6 channel IP-6 receiver manufactured by BRGM 

Instruments, Orleans, France. 

The Wagner Leland/Onan motor generator supplies in excess of 7.5 kilowatts of 3 phase power 

to the ground at 400 hertz via the Mark II transmitter. 

The transmitter was operated with a cycle time of 8 seconds and the duty cycle ratio: [(time 

on)/(time on + time off)] was 0.5 seconds. This means the cycling sequence of the transmitter 

was 2 seconds current “on” and 2 seconds current “off” with consecutive pulses reversed in 

polarity. 

/I?z Lloyd GeoPhysics 
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The IP-6 receiver can read up to 6 dipoles simultaneously. It is microprocessor controlled, 

featuring automatic calibration, gain setting, SP cancellation and fault diagnosis. To 

accommodate a wide range of geological conditions, the delay time, the window widths and 

hence the total integration time is programmable via the keypad. Measurements are calculated 

automatically every 2 to 4 seconds from the averaged waveform which is accumulated in 

memory. 

The window widths of the IP-6 receiver can be programmed arithmetically or logarithmically. 

For this particular survey the instrument was programmed arithmetically into 10 equal window 

widths or channels, Cb, Ch,, Chr, Ch,, Cb, Ch,, Cb, Chr, Ch,, Ch, (see Figure 1). These 

may be recorded individually and summed up automatically to obtain the total chargeability. 

Similarly the resistivity, (PJ in ohm-metres is also calculated automatically. 
_ 

The instrument parameters chosen for this survey were as follows: 

Cycle Time (TJ 

Ratio (Time On) 
(Time Off) 

Duty Cycle Patio 

(Time On) 
(Time On) + (Iime Off) 

Delay Time (Tr,) 

Window Width (tJ 

Total Integration Time 

= 8 seconds 

= 1:l . 

= 0.5 

= 120 milliseconds 

= 90 milliseconds 

= 900 milliseconds 

/m Lloyd Geophysics 
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b’ 4.0 SURVEY SPECIFICATIONS 

The configuration of the pole-dipole assay used for this survey is shown below: 

POLE-DIPOLE ARRAY 

EAST I-M---+-X-i WEST 

x=50m n = 1,2,3,4 and 5 

The dipole length (x) is the distance between P, and P, and determines mainly the sensitivity 

of the array. The electrode separation (nx) is the distance between C, and P, and determines 

mainly the depth of .penetration of the array. ’ 

The survey was carried out with the current electrode, C,, to the east of the potential measuring 

dipole Pip,. Measurements were taken for x = 50 metres and n = 1,2,3,4 and 5. 

$0 DATA PROCESSING 

The data collected was processed in the field at the end of each survey day using a portable 386 

computer and a Fujitsu printer. 

The IP pseudosections were plotted out in the field and contoured using in-house software based 

on the mathematical solution known as kriging. 
tr’ 

/s Lloyd CeoPhysiCs 
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In our Vancouver office, the data was transferred to mylar and presented on colour prints using 

a Hewlett-Packard DJ65OC colour plotter. 

5.0 DISCUSSION OF RESULTS 

The IP survey on the Rabbit property, has outlined a high chargeability zone on the east side of 

the grid area which remains open to the east. This zone, as shown on the accompanying 

chargeability map, has values ranging from 20 to 60 milliseconds above a background of 

approximately 5 milliseconds. 

The resistivity data on the grid contains values which range from around 60 ohm-me&s in the 

west part of the grid to almost 1400 ohm-metres in the northeast comer of the grid. The main 

chargeability anomaly lies within rocks which have low to moderate resistivities. However, 

trending to the southwest from the northeast comer is an area of increased resistivity which 

extends off the south edge of the grid. This feature has been interpreted as a fault which forms 

the western boundary of the chargeability anomaly. For the most part, these increased 

resistivity zones correspond with chargeabilities that range from 20 to 25 milliseconds. 

It is recommended that a drilling program be initiated in order to test this zone. If the program 

produces positive results then where land holdings permit, additional IP surveying is 

recommended to the north, west and south in order to determine the full extent of the system. 

Respectfully submitted, 

LLOYD GEOPHYSICS INC. 

?ohn Cornock, B.Sc 
Geophysicist 

/m Lloyd Geo~tv’siCs 
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I, John A. Comock, of #455 - 409 Granville Street, in the City of Vancouver, in the Province 
of British Columbia, do hereby certify that: 

1. I graduated from the University of British Columbia in 1986 with a B.Sc. in Geology and 
a minor in Geophysics. 

2. I am a member in good standing of the Society of Exploration Geophysicists of America, 
British Columbia Geophysical Society, British Columbia and Yukon Chamber of Mines 
and the Northwest Mining Association. 

3. I have ~practiced my profession continuously since 1987. 

Vancouver, B.C. 



Ir, CERTIFICATION OF AUTHORS 

I, John Lloyd, of #455 - 409 Granville Street, in the City of Vancouver, in the Province of 
British Columbia, do hereby certify that: 

1. 

2. 

3. 

4. 

_ 

5. 

hf 

I graduated from the University of Liverpool, England in 1960 with a B.Sc. in Physics 
and Geology, Geophysics Option. 

I obtained the diploma of the Imperial College of Science, Technology and 
MedicineJD.I.C.), in Applied Geophysics from the Royal School of Mines, .London 
University in 1961. 

I obtained the degree of M.Sc. in Geophysics from.tbe Royal School, of Mjnes, London 
University in 1962. 

I am a member in good standing of the Association of Professional Engineers in the 
Province of British Columbia, the Society of Exploration Geophysicists of America, the 
European Association of Exploration Geophysicists and the Canadian Institute of Mining 
and Metallurgy. 

I have been practising my profession for over thirty years. 

Vancouver, B.C. 





















APPENDIX 2 
C.ONVENTIONAL SOIL AND ROCK ANALYSES: 

ACTIVATION LABORATORIES LTD. CERTIFICATES 101380, 11120 

ANALYTICAL PROCEDURES AND LISTS OF DETECTION LIMITS 

EGO-TECH LABORATORIES LTD. CERTIFICATES AK 96-422, 614, 711 



Invoice No.: 10980 
Work Order: 11115 
Invoice Date: 19-AUG-96 
Date Submitted: 26-JUL-96 
Your Reference: LIST #2 
Account Number: 236 

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 PPB AG 
BR k5 PPM CA 
cs 1. PPM FE 
IR 5. PPB MO 
RB 15. PPM SB 
SN 0.01 % SR 
U 0.5 PPM W 
CE 3. PPM' ND 
TB 0.5 PPM YB 
10980B - AQUA REGIA - 

5. PPM 
1. % 
0.01 % 
1. PPM 
:::5 PPM % . 

0.5 
1. 

ii:01 

1. PPM 
5. PPM 
0.2 PPM 

ICP 

AS 
co 
HF 
NA 
SC 
TA 
ZN 
SM 
LU 

0.1 
0.5 

50. 
0.1 
0.05 

PPM 
PPM 
PPM 
% 
PPM 
PPM 
PPM 
PPM 
PPM 

BA 50. PPM 
CR 5. PPM 
HG 1. PPM 
NI 20. PPM 
SE 3. PPM 
TH 0.2 PPM 
LA 0.5 PPM 
EU 0.2 PPM 

CERTIFIED BY : 

1336 SANDHILL CM/E. ANCASTER. ONTARIO. CANADA L9G 4V5 l TEL 905646-9611 l FM 905-649-9613 
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Activation Laboratories Ltd. Work Order; 11115 Report: 10980 
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Activation Laboratories Ltd. Work Order: 11115 Report: 10980 



Activation Laboratories Ltd. Work Orderi 11115 Report: 10980 



Activation Laboratories Ltd. Work Order; 11115 Report: 10980 



Activation Laboratories Ltd. Work Order No. 11115 Report No. 109809 



Activation Laboratories Ltd. Work Order No. 11115 Report No. 10980B 
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---b CTLABS ~ ACTIVATION 
: LABORATORIES LTD 

Invoice No.: 11120 
Work Order: 11116 
Invoice Date: 30-AUG-96 
Date Submitted: 26-JUL-96 
Your Reference: LIST X3 
Account Number: 236 

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

ATTN: RAGNAR BRUASET 

CERTIFICATE OF ANALYSIS 
-J _ 

INAA package, elements and~detection limits: 

AU 2. PPB AG 5.: PPM 
BR 0.5 PPM CA 1.~ % 
cs 1. PPM FE 0.01 % 
IR 5. PPB MO l.! PPM 
RB 15. PPM SB 0.1 PPM 
SN 0.01 % SR 0.05 % 
U 0.5 PPM' W 1.' PPM 
CE 3. PPM. ND 5 PPM 
TB 0.5 PPM YB~ 0:; PPM 
11120B - AQUA REGIA - ICP! 

AS 
co 

ii: 
SC 
TA 
ZN 
SM 
LU 

0.5 
1. 

::01 
0.1 
0.5 

50. 
0.1 
0.05 

r  

PPM 
PPM 
PPM 
% 
PPM 
PPM 
PPM 
PPM 
PPM 

BA 
CR 

ii: 
SE 
TH 
LA 
EU 

50. PPM 
5. PPM 

2:: ., PPM PPM 
3. -.PPM' 
0.2 PPM 

PPM 
PPM 

CERTIFIED BY : 

J 

DR. ERIC Ll HOFFMAN 

1336 SANDHILL DRIVE. ANC4STER. ONTARIO. CANADA LSG 4V3 . TEL: 905848-9611 l Fpx: 905848-9613 



Activation Laboratories Ltd. Work Order: 11116 Report: 11120 



Activation Laboratories Ltd. Work Order: 11116 Report: 11120 



Activation Laborator& Ltd. Work Order No. 11116 Report No. 111208 





ASSAYING 
GEOCHEMISTRY 

ANALYTICAL CHEMISTRY 
ENVIRONMENTAL TESTING 

10041 E.Trans Canada HwY.. RR #2. Kamloops. B.C. WC 6T4 Phone (604) 573.5700 
Fax (604) 5734557 

CERTIFICATE OF ASSAY AK 96-614 

RAGNAR BRUASET 
356 Daladon Dr. 
P.O. Box 619 
LOGAN LAKE, B.C. 
VOK IWO 

16-Jul-96 

attn: RAGNAR BRUASET 

No. of samples received: 1 
Sample type: ROCK 
PROJECT#: NONE GIVEN _ 
SHlPMENT #: NONE GWEN 
Samples submitted by: RAGNAR BRUASET 

ET #. Tag # ZIP 
1 RAB96 m 0.34 0.010 0.02 

QC DATA: 
Resplit: 
R/S 1 

Repeat: 
1 

Standard: 
MPI-a 
STD-M 

0.37 

0.29 

2.95 

XLS/96kmisc#4 

0.011 0.02 

0.008 0.02, 

1.44 
0.086 - 

Page 1 

B.C. Certified Assayer 





APPENDIX 3 
w ENZYME LEACH DATA 

LETTER REPORTS BY J. ROBERT CLARK, PhD, SEPT. 26, OCT. 14, 1996 

LIST OF DETECTION LIMITS 

ACTIVATION LABORATORIES LTD. CERTIFICATE 11196RPT.XLS 

ELEMENT PLOTS 

PLATE NO. DATA SC,ALE 
0 SAMPLE LOCATIONS ALL 
1 .GOLD AT 
2 CHLORINE 1:15,000 
3 
4 
5 
6 
7 
8 
9 
10 
1~1 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
"4 
& 
36 
37 
38 
39 
40 

BROMINE 
IODINE 
MOLYBDENUM 
TUNGSTEN 
ARSENIC 
ANTIMONY 
COPPER 
ZINC 
LEAD 
COBALT 
NICKEL 
GALLIUM 
VANADIUM 
MANGANESE 
CADMIUM 
BARIUM . 
CERIUM 
RHENIUM 
URANIUM 
THORIUM 
ZIRCONIUM 
RUBIDIUM 
LIGHT RARE EARTH 
HEAVY RARE EARTH 
STRONTIUM 
YTTRIUM 
NIOBIUM 
SILVER 
CESIUM 
LANTHANUM 
PRASEODYMIUM 
NEODYMIUM 
SAMARIUM 
GADOLINIUM 
DYSPROSIUM 
ERBIUM 
YTTERBIUM 
HAFNIUM 

ELEMENTS 
ELEMENTS 



Enzyme-ACTLABS, LLC 
11485 W. I-70 Frontage Road N. 

Wheat Ridge, CO 80033 

September 26, 1996 

To: Ragnar Bruaset 
FAX: 604-294-3568 

From: Bob Clark 

Subject: Review ofEnzyme Leach data for the Rabbit Option 

Thank you for your patience. 
There is evidence of at least two large oxidation cells in the area that you sampled and 

there are probably several more small cells. Of the halogen elements, Cl produces the most con- 
sistent patterns. At least one large halo is present in the east-central part of the sampling grid 
(marked on the Cl plot). West of this halo, two linear Cl trends lead into this halo, one coming in 
from the southwest and another from the west-northwest. These may be faults that have a Cl sig- 
nature, or they may be part of a second halo to the west of the first. Although the patterns for Br 
and iodine are not as consistent, they do tend to corroborate the halos in the Cl plot. 

An Sb anomaly and central low lie within the principle Cl halo, and As more or less shows 
the same pattern. The central low of this Sb anomaly is a consistent low for a number of other 
elements. Most notably, the central low of a Cu halo is only one sample site off from the Sb low. _ A number of Mo’anomalies were found in the sampled area. The only consistent pattern is 
in:the southeast corner of the grid A central low that is marked there is corroborated by a number 
of other elements (marked on the individual plots). This should be considered as another drill 

‘v 
target. 

The highest Zn anomaly is found between these two target, and Zn also weaMy halos the 
Sb central low. Barium is probably showing an alteration zone. It is interesting that the strongest 
Ba anomaly roughly lies in the same area as the Sb anomaly. Sharp kicks in the concentration of 
Ga and Cd are often found in the halos produced by concentrations of sulfides in the basement. 
The highest Ga anomalies flank the Sb and MO c.entral lows discussed above. Cadmium is most 
anomalous on the southeast, flank of the Sb low. . 

Zirconium does not have as distinct a pattern here as is found in other cases. A rough 
alignment of Zr highsmay be following a N-S fracture trend in the middle of the sample grid A 
strong Zr pattern in the northwest corner of the grid may be due to a N-E fault trend m that area. 

The only signiticant Enzyme Leach Au anomaly is in the southwest edge of the grid in 
area where you have already defined a gold anomaly with conventional geochemical methods. 
The halogen, arsenic, and antimony anomalies in that area indicate that more work is needed 
there. The sampling grid should probably be expanded to the west and south, in order to outline 
the potential in that area. 

The number of anomalies and the magnitude of the anomalies for a number of elements in 
this grid indicated that the area is strongly mineralized. I could spend a week going through each 
element plot picking out central lows that are corroborated by other elements. These would be 
targets of less importance than the two outlined above. Some of them may eventually need to be 
looked at in greater detail, but you need to concentrate on these hvo anomalies first 

Let me know if you have any more questions, I will be on the road next week. and the 
following week I will be in Ancaster. 

Regards, 



_---__ -,_----_ 
J. Robert Clark, Ph.D. 
General Manager 

Oftice phone: 303-456-2981 
FAX: 303-425-5417 
Home phone: 303-424-4069 
Computer FAX: 303-420-7413 
email: jclarkl@ibm.net 
CompuServe: 72622,1165 

me2__pages, including this page 
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Enzyme-ACTLABS, LLC 
11485 W. I-70 Frontage Road N. 

Wheat Ridge, CO 80033 

October 14, 1996 

To: Ragnar Bruaset 
FAX: 604-294-3568 

From: Bob Clark 

Subject: Additional review of Enzyme Leach data for the Rabbit Option 

Dear Ragnar: 
I have looked over the additional material that you sent me. Your area # 3 would have 

been my third choice as well. It certainly has many of the aspects of a central low, as do your 
areas 4 and 5 as well. In such a target rich environment you often see interfering patterns from 
adjacent mineralized bodies. The problem then becomes, how do you tell the difference between 
central lows and background areas that are bracketed between halos. In the case of area # 3, the 
zoning of Cl, Br, and I is the reverse of what you would expect if this is a strong electrochemical 
cell;,i.e. the Cl halo lies outside the area of anomalous I and Br. Also, Zn and Co anomalies lie 
withm or very near the central low. Now, if this was a cell of moderate strength, then the relative 
differences between the halogens could be a product of primary zoning, and Zn and Co could 
form an apical anomaly in the center of the system. Also, the Cl trends could be structurally con- 
trolled. Ifit is a cell of moderate strength, then the source is probably deeper by several hundred 
meters than the primary target area that I outlined Again, the problem here is that it is obvious 
that you are getting in&feting patterns from mot’e than one cell. The coincident low that you 
have picked for a long list of elements is the site that I would pick as a target within this area. 

Many of the same ambiguities are also present with your areas 4 and 5. Are these halos, or 
is #4 a background area between area 3 and 5. This is why geological familiarity of the area is 
essential in the final interpretations, and this is something that I cannot provide as well as you can 
provide for yourself. Area 3 appears to have the geological control to back up your interpretation 
that there is an oxidation cell centered around the point that you have selected as a central low. 
Therefore, it is an exploration target. 

I hope my answer has not been too ambiguous as well. As I said, your project area is a 
target rich environment. You may have to spend a few drill holes eliminating hypotheses. Let me 
know if you have any more questions. 

Regards, 

J. Robert Clark, Ph.D. 
General Manager 

Home phone: 303-424-4069 
Computer FAX: 303-420-7413 

-I- pages, including this page 



Invoice No.: 11196 
Work Order: 11114 
Invoice Date: 09-SEP-96 
Date Submitted: 26-JUL-96 
Your Reference: LIST #l 
Account Number: 236 

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

ATTN: RAGNAR BRUASET 

CERTIFICATE OF ANALYSIS 
___-____---__-----__--- 

ENZYME LEACH - ICP/MS 

CERTIFIED BY : 

1336~OHIUDRM.MICASTER.ONTARIO.~ L904V5 . TEL: 9056489611 . FAxz905643.9613 



7. ENZYME LEACH 

This revolutionary highly selective enzyme leach (patents pending) was developed by the 
current manager of ACTLABS-SKYLINE, INC., DR. J. R. CLARK (formerly with 
U.S.G.S.) and has the ability of detecting deeply buried mineralization in arid as well as 
glaciated terrains. Published test results indicate that depth of penetration is up to 1OOO feet 
for gold base metal and porphyry copper deposits in the numerous case histories spdied. 
Limited testing has also been done for oil exploration with exceptional results on an 011 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 
ACTLABS, INC. 

W 

PRICE: CDN US 
l-500 ,..____..._._.,......,,,...,......,,,....,,....., $25.00 $20.00 
501-1000 .,,....,,,,....,,.....,,.....,,,....,,.....,,......,.....,...... $20.00 $17.00 
PREP COST/SAMPLE ,.____. ._. $ 2.50 $ 2.00 
FOR PROGRAM VOLUMES OVER 1000 SAMPLES LARGER DISCOUNTS WILL BE 
APPLICABLE 

15 
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EnzymeLeachJobI: 11114 Repcnt#lllS3 Customer: RAGNAR BRUASET SASSOCIATES Geolqlkt:RAGNAR BRUASET Cuslmh Job I: 
Trace Element Values Are In Pa& Per BUiii. Negah Valtie Equal Not Det&ed at That Leer Limit. 
Vaiucs = 999999 m greater than vvwld"g raw of hstr"mc"t. S.Q.=TM elansnt Is determined SEMIQUANTITATIVELY. 
-ID: S.6.U S.D.Be S.Q.CI S.Q.Sc S.Q.Ti V Mn Co Ni Cu Zn Ga Ge 

'R%l s 23 -20 10426 -10 -100 70 
R%2 S -10 -2u 11459 -10 -100 60 
R%3S 11 -20 8794 -10 -1w 6-S 
R964S 41 -20 9671 40 -1w 81 
R965S 35 -2-l 582s -10 -1w 73 
RS6-6S 30 -2u 20390 -10 -1w 86 
R%?S 38 -2-J 8130 -10 -100 76 
R%6S 32 -20 6219 -10 -1w 93 
R%Q S 54 -20 11992 -10 -100 75 

R%lO S 11 -20 7234 -10 -1w 59 
R%ll S 15 -20 5410 -10 -1w 115 
R%l2 S 82 -20 3266 -10 -100 25 
R%13 S 18 -20 5151 -10 -1w 70 
R%14 S 11 -20 9027 -10 -1w ID9 
R%lS S 17 -20 11831 -10 -100 89 
R%l6 s -10 -20 53% -10 -100 66 
R%17 S 16 -20 7700 -10 -1w. 94 
R%l6 S 32 al 7228 40 -100 13n 
R%lS s 12 -20 -3mo -10 -100 150 
R%2U S 11 -20 3424 -10 -100 75 
R%22 s 25 -20 8405 -10 -1w 56 
R%23 s -10 -20 8493 -10 -100 64 
-24 S -10 -20 5492 -10 -100 ea 
R%25 S -10 -20 7313 -10 -1w 66 
R%26 S 23 -20 -3x0 -10 -1w 56 
R%27 S 14 -20 4151 -10 -1w 66 
R%26 S 20 -2u -3ml -10 -1w 62 
R%29 S 29 -Xl 6726 -10 -lw 93 
R-S -10 -20 -3wQ -10 -1w 37 
R9631 S 13 -20 6762 -10 -100 52 
R9M2 S 18 -20 Jwo -10 -1w 77 
R%33 S 39 -XI 5762 -10 -10 62 
R%34S 26 -20 6709 -10 -100 110 
RsbJ5.S 47 -277 11233 -10 -100 90 
R%36S 19 -20 52Ql -10 -100 48 
Rs-37s 23 -20 -mm -10 -100 34 
R%36 S -10 -2fl 4301 -10 -1w 51 
R%39S -10 -20 6213 -10 -1w 44 
R%4QS 42 -20 -3wo -10 -100 71 
R%41 S 43 -20 -2mJ -10 -100 39 
R95-42 S 11 -20 -3Dw -10 -1w 55 
R9643S -10 a -3ax -10 -100 82 

2856 
8110 
3oxi 
Iwo 
7111 
2750 
3859 

889 
175 
755 

2363 
1453 

934 
a74 

769 
351 

1109 
923 

2767 
263 
659 

43390 
536 

Page 

14 12 73 29 2 -1 
29 26 45 60 3 -1 
20 15 110 15 -1 -1 
14 22 xl3 -10 -1 -1 
30 17 132 23 -1 -1 
22 15 62 26 2 -1 
28 24 43 16 -1 -1 
17 27 ISW 22 1 -1 

44 25 195 21 3 -1 
10 19 125 -10 -1 -1 
36 27 81 16 1 -1 
48 10 258 11 5 -1 
25 21 112 -10 1 -1 
13 14 73 13 -1 -1 
20 17 122 13 3 -1 
13 7 35 -10 3 -1 
14 30 140 18 3 -1 

9 31 338 II 1 -1 
18 11 75 18 5 -1 
13 15 84 -10 1 -1 
63 16 132 27 4 -1 
21 9 59 IO 4 -1 
10 16 110 -10 2 -1 
10 13 102 -10 4 -1 
44 17 66 27 -1 -1 
16 15 114 16 1 -1 
27 12 49 21 2 -1 
11 18 lea -10 1 -1 
55 11 58 11 -1 -1 
15 18 219 14 3 -1 
Z-3 16 56 24 2 -1 
32 12 60 59 1 -1 
17 27 191 63 3 -1 

7 32 381 19 1 -1 
34 14 53 29 -1 -1 
20 11 44 -10 1 -1 
29 12 31 13 1 -1 
18 14 54 -10 3 -1 
14 22 679 17 2 -1 
51 26 142 93 54 -1 
26 13 46 15 3 -1 

6 13 210 -10 2 -1 

1 

As Se 
17 -30 
19 Jo 
19 40 
22-30 
18 -30 
21 -30 
12 -33 
14 -30 
14 -30 
13 -30 
Ii -30 
23 -34 
17 44 
15 40 
15 -30 
16 -30 
26 -30 
37 -30 
21 -?.a 
10 -30 
23-W 
20-W 
16 -30 
17 -30 
10 -3l 
12 -30 
13 -30 
18 -30 
14 46 
11 30 
12 40 
16 Jo 
19 30 
M-30 

6-30 
9-30 

10 30 
9 -30 

14 -30 
17 Jo 
10 -30 
19 Jo 

sr 
IW 
115 
166 
361 

8a 
106 

68 
425 
110 
124 

80 
33 
67 
99 
75 
60 

157 
297 
106 

62 
73 
73 
51 
a4 
57 
88 
39 
94 
a6 
07 
75 

125 
254 
ma 
106 
-30 

70 
-30 
252 

74 
43 

235 

Rb 
75 
72 
68 
29 
80 
86 
56 
31 
16 
14 
40 

170 
25 
27 
43 
36 
47 

6 
50 
18 
91 

101 
39 

6 
30 

6 
57 
17 
57 
19 
72 
48 
11 
32 
66 
65 
97 
15 
14 

8 
3a 

7 

sr Y 21 Nb MO 
504 15 104 2 2 
335 5 56 2 -1 
480 8 74 1 -1 
444 7 35 -1 Se 
507 3 601 6 
345 3 451 6 
416 3 39 2 -1 
515 35 105 1 126 
359 7 73 2 1 
499 19 56 -1 12 
371 5 57 2 -1 
510 10 155 -1 -1 
417 11 58 1 -1 
5349 71 2 -1 
512 14 76 1 -1 
323 5 57 1 -1 
468 19 60 1 -1 
592 41 73 1 32 
408 9 70 2 -1 
406 II 57 1 -1 
415 4 52 1 -1 
336 4 58 -1 -1 
559 11 69 2 -1 
631 5 42 2 68 
286 6 44 1 -1 
436 12 51 -1 -1 
264 4 52 1 -1 
566 19 89 1 -1 
358 4 43 -1 -1 
so3 11 66 1 -1 
457 4 32 1 -1 
231 4 48 1 -1 
526 31 128 -1 -1 
569 31 93 1 17 
422 6 48 -1 -1 
25.3 3 30 -1 -1 
312 3 47 -1 -1 
428 6 32 -1 -1 
506 19 56 -1 159 
335 7 62 -1 13 
299 3 42 -1 -1 
493 16 39 -1 42 
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Enzy~~LwbJobI: 11114 Rcportrlll96 Cuptomar: RAGNAR BRUASET &ASSOCIATES GeologktRAGNAR BRUASET 
Tncs Ekimnt V&es An h Putt Pa Billion. Ne9nliw V&es Equal Not Me&d d TM Lomb Limit. 
Vahms = 909999 m amater lban wed-w rame of Instrument. S.O.=Tbat etemmt is detarmhed SEMIOUANTITATIVELY. 

CustMs Job Y: 

Sample ID: s.0.u - I S.0.b S.0C.I S.Q.Sc S.Q.Tl V Mn Co Nt C” Zn Gs Ge 
R%44S 18 -20 4-m -10 -100 197 1071 15 20 437 -10 4 -1 
R9645S 
R9646S 
R-7 S 
R964BS 
R9649S 
R96-5OS 
R96-51 S 
R9663S 
R96-M.S 
R9655S 
R96-66S 
R%-S7S 
R9658S 
R9659 S 
R-S 
R96-61 S 
R96-62.S 
R%63S 
R96-6.S 
R9665S 
R%66S 
R9667S 
R%6SS 
R%69S 
R%70 S 
R%71 S 
R%72 S 
R%73 S 
R%74 S 
R%75 S 
R%76 S 
R%77 S 
R%76 S 
R%79 S 
R96-6OS 
R%Sl S 
R96-S2S 
R9683S 
R96-64S 
R96.65S 
RMS 

27 -20 11659 -10 
29 -20 4039 -10 
49 -20 7534 .16‘ 
40 -20 4749 -10 
36 -20 6816 -10 
13 -20 7325 -10 
26 -20 3510 -10 
44 -20 3ooo -10 
30 -2-l 54% -10 

-10 -20 4426 -10 
-10 -a 4351 -10 
29 a 3596 -10 
14 -20 3992 -10 
21 -20 %a2 -10 
23 -20 1292 -10 
16 al 7451 -10 
26 -20 4924 -10 
al -20 511, -10 
11 -20 3574 -10 
24 -20 4431 -10 

-10 -20 6463 -10 
22 -20 6617 -10 

-10 -20 5773 -10 
15 -20 -3w3 -10 

-10 -Xl 3557 -10 
-10 -20 8047 -10 

13 -20 7576 -10 
-10 -20 12267 -10 
39 -20 6331 -10 
23 -20 7526 -10 
22 -20 6916 -10 
19 -20 6544 -10 
22 -20 792u -10 
77 a xx% -10 

-10 -20 5aw -10 
-10 -20 46% -10 

46 -20 6762 16 
-10 a 5248 -10 

10 -20 4646 -10 
17 -20 4626 -10 
23 al 6312 -10 

-100 
-1W 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-1w 
-100 
-1w. 
-lW 
-lW 
-100 
-1w 
-1W 
-lw 
-1w 
-1w 
-100 
-100 
-1w 
-100 
-1w 
-100 
-100 
-lw 
-lw 
-lw 
-,w 
-1w 
-100 
-100 
-lw 
-lw 
-lw 

58 
73 

IW 
67 

181 
91 
69 

141 
111 

91 
157 

63 
67 
97 
80 

129 
46 
57 
86 
61 
22 
46 
57 
62 
23 
29 
14 
5-l 
49 
72 
56 
84 
29 
39 
62 
62 
46 
68 
65 

107 
103 

1612 
1177 

884 
2610 

932 
4623 
1071 

911 
1142 

324 
106 
126 
623 

1030 
766 

1072 
4427 
2162 
2647 
5568 
5170 
5880 
4660 
3332 
2962 

18831 
10949 

7266 
3544 
1617 
1460 

Page 

50 i2 66 17 1 -1 
55 26 119 16 -1 -1 
35 26 174 -10 2 -1 
29 15 .59 -10 2 -1 
13 16 213 -10 3 -1 
70 24 274 13 4 -1 
26 17 64 12 2 -1 
15 23 125 16 4 -1 
18 20 125 -10 1 -1 
10 13 132 -10 -1 -1 

6 9 74 -10 -1 -1 
13 10 62 -10 -1 -1 
23 10 69 -10 -1 -1 
26 19 89 -10 -1 -1 
26 14 140 -10 -1 -1 
24 14 257 -10 -1 -1 
29 11 58 -10 -1 -1 
63 16 116 M 2 -1 
17 12 45 11 1 -1 
30 7 12 -10 -1 -1 
21 10 12 -10 -, -1 
50 23 11 22 3 2 
45 t6 40 -10 -1 -1 
25 19 79 2-l 1 -1 
25 6 6 -10 -1 -1 

121 16 6 12 -1 -1 
22 16 8 27 2 1 
33 20 20 -10 2 -1 
21 18 29 16 -1 -1 
11 32 99 16 2 -1 

6 16 63 13 -1 -1 
26 32 121 11 2 -1 
36 16 62 29 -1 -1 
35 20 119 12 -1 -1 
12 15 48 13 1 -1 
19 10 32 25 2 -1 
39 33 90 17 3 -1 
16 IO 34 -10 -1 2 
30 21 49 34 1 -1 
46 11 32 -10 3 -1 
14 16 63 16 3 -1 

2 

AS Se Br Rb sr Y Zr Nb MO 
24-30 66 7 623 47 161 2 34 
16 39 63 27 410 3 47 1 31 
15 -30 46 73 549 7 47 1 -1 
m-30 64 12 70619221 2 6 
13 -30 50 75 560 6 66 2 -1 
48 -30 119 11 61420 99 1 in 
15 -30 54 36 63s 17 93 2 15 
15 -30 -30 66 516 5 55 2 -1 
16 -30 111 14 625 24 139 2 -1 
14 -30 -30 25 63617 83 2 -1 
19 -30 70 14 6% 15 75 1 16 
13 -30 62 21 600 6 52 1 ID6 
13 a -3u 46 520 6 67 2 -1 
15 -30 -30 56 409 6 75 1 -1 
16 40 59 29 5366432 4 
15 30 96 27 614 15 77 2 -1 
16 -30 112 25 756 36 262 2 30 
10 -30 -30 75 561 7 93 -1 -1 
29-W 40 91 417 7 75 2 -I 
14 -30 42 93 664 9 150 5 -1 
-5 30 62 66 1036 6 79 -1 -1 
-5 30 153 1% 429 5 26 -1 -1 

7 -30 100 165 576 5 67 1 -1 
13 -30 54 26 445 6 61 2 -1 
17 -30 30 17 346 4 41 1 -1 
-5 -30 55 137 5.54 5 56 -1 -1 
-5 -30 73 125 531 6 29 -1 -1 
-5 a 55 146 4% 3 37 -1 -1 

6-X 39 61 505 4 65 2 20 
7 -Xl 31 32 463 4 46 2 -1 

13-X) 62 6 60920 57 1 -1 
10 -Xl 46 32 525 10 52 1 -1 
13-30 76 64 73420 99 1 -1 

6 -30 64 92 273 3 29 -1 -1 
25 -Jo 5.9 112 447 8 51 -1 -1 
19 -30 74 29 %I 4 46 2 -1 
16 -30 80 101 343 4 56 2 -1 
14 -30 170 46 273 18 184 3 -1 
14 -30 47 72 279 8 79 2 -1 
15 -30 113 19 306 5 73 1 -1 
16 41 54 22 384 5 55 2 -1 
27 Jo -30 17 424 10 60 2 -1 
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En?ymLeachJob~ 11114 RepaUHllS6 Cwtmxx RAGNAR BRUASET BASSOCIATES 
TreraEkmeMVahmAmhPmtsP~SUlh. Nena6wValuesEmmlNdDe(cdedatThaLmvefUm6. 

Gedcgist:RAGNAR ERUASET CustMs Job I): 

hkm-WS9S9us~thmwwMng rq,w&trUmaa. S.d.=Thteimmt kdetmined SEMIQUANTITATNELY. 
sanmk ID s.a.Ll S.Q.Be S.cI.CI s.a.Sc S.Q.Ti v Mn Co Nl Cu Zn Ga Ge 

R95.07 s 
R96.SSS 
R-S 
R-S 
R-1 S 
RQ6-92S 
RS6S3S 
R9694S 
R%-S5S 
RSS-% S 
R9W7 S 
R%96S 
RS699S 

R9&lW S 
R96101 S 
RS6.102 S 
R96103 S 
R9&104 S 
R%.l05 S 
RS6106 5 
R%-107 S 
R96.106 S 
RS6-109 S 
RS6-110 S 
R96111 5 
R95112 S 
R96-113 S 
Rsl14 S 
R%%115 S 
Rs6-116 s 
RS&ll7 S 
R9E-116 S 
Rw-119 s 
R%-120 S 
R%-121 S 
R96-122 S 
Rsl23 S 
R96124 S 
RS%l25 S 
RS6126 S 
RSS-127 S 
R96-(20 s 

-10 
-10 
21 

-10 
-10 
-10 

10 
-10 
-10 

24 
20 
15 
33 
IS 
12 
12 
12 
19 
16 

-10 
22 
19 
23 
20 
14 

19 
17 
12 

7 
M 
39 
19 
33 
26 
49 
24 
21 
30 
11 
24 

6 
10 
96 
34 

1415 
3370 

12 
10 

9 
44 
16 
12 
41 
12 
2s 
15 
16 
11 
11 
20 

7 

3 
23 
23 
17 

5 
7 

17 
9 

20 
12 
22 
24 

22 
17 

63 
15 

26 
11 
19 
44 
22 
44 
14 
16 
19 
13 
19 
32 
24 
40 
27 

-20 5614 
-20 3655 
-20 6403 
-20 5409 
-20 7656 
-20 4302 
-20 3205 
-2-l 5232 
-20 5424 
-20 4916 
a 3134 
-2-I -3ow 
-20 5151 
a 7710 
a 4470 
-20 3746 
-20 4760 
-20 9164 
-22 0cw 
-20 -?mQ 
-20 3964 
-20 -3ooo 
-20 4363 
-20 3922 
a 4654 
-20 5101 
al 5832 
-2il 6321 
-20 28042 
-20 a720 
-20 5752 
a 742, 
-20 3076 
a 12488 
-20 9121 
-al 5471 
-20 7808 
-20 low0 
a 6188 
-20 4127 
-20 -3uw 
-20 5054 

-10 
-10 
-10 
.lO‘ 
-10 
-10 
-10 
-10 
-10 
10 
-10 
-10 
40 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
.I0 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 

-100 64 
-100 40 
-1w 79 
-lw .I14 
-1w 79 
-103 57 
-100 54 
-100 68 
-1w 126 
-100 77 
-100 55 
-100 77 
-100 69 
-100 82 
-1w 40 
-1w 41 
-1W. 42 
-100 56 
-100 53 
-1w 41 
-100 94 
-100 141 
-ICC 182 
-lw 91 
-1w 129 
-100 131 
-100 180 
-100 175 
-100 w 

2519 
3477 

18581 
1501 

378 
591 
650 
455 

1798 
1326 
1871 
1261 
2250 
8742 
4508 
5420 
3163 
f711 

15121 
1723 
5107 
2048 
139-l 
1463 
1419 
1909 

6Q4 

-10 -100 107 
24 126 176 

-10 -100 117 
-10 141 143 
-10 -1w 52 
-10 -lw 114 
-10 -1w 62 
-10 -100 69 
-10 -100 123 
-10 -100 124 
-10 -100 164 
-10 -100 116 
-10 -100 132 

20 
16 
32 
16 
24 
40 

46 
19 
31 
69 

~30 
25 
95 
31 
90 
30 
33 
23 
37 

150 
25 
16 
40 
37 
31 
12 
33 
60 
78 

147 
82 
52 
50 
51 
32 

15 
22 
24 
10 

-10 
-10 

13 
2u 
16 
54 
12 
31 
15 
33 
12 

-10 
-10 
-10 

10 
-10 
-10 

129 
11 

-10 
16 
10 
14 

-10 
13 
10 

-10 
-10 
-10 

2 -1 
-1 -1 
-1 -1 

1 -1 
-, -1 
-1 -1 
-1 -1 

2 -1 
-1 -1 

2 -1 
-1 -1 

2 -1 
-1 -1 
-1 -1 
-1 -1 
-1 -1 
-1 -1 
2 -1 
2 -1 
2 -1 
2 -1 

-1 -1 
3 -1 

-1 -1 
-1 -1 
2 -1 

-1 -1 
2 -1 

-1 -1 
46 13 40 10 -1 -1 2030 66 14 570 16 69 1 -1 
68 31 104 92 2 6 5329 -34 72 47 478 8 123 3 -I 
19 9 ‘lo 23 -1 -1 62 a 72 35 436 6 129 3 -1 
65 21 54 174 9 -1 50 30 45 37 317 4 62 3 -1 
57 11 13 47 2 -1 15 -34 55 53 ‘Km 2 37 1 -1 
1s 10 44 11 -1 -1 19 -30 74 23 093 23 114 2 -1 
17 18 32 24 2 -1 22 -30 53 33 665 17 95 2 -1 
16 7 29 17 -1 -1 16 -30 46 34 553 0 50 2 -1 
14 15 75 12 2 -1 15 -30 134 17 457 16 76 1 -1 

9 45 93 -10 -1 -1 17 -30 106 13 533 12 42 -1 I 
23 26 85 -10 2 -1 10 -30 150 23 532 17 115 2 -1 
21 23 66 -10 -1 -1 16 -30 09 25 505 10 119 2 -1 
12 21 116 -10 -1 -1 r6 Jo 07 14 522 24 135 2 -1 

AS se Br Rb sr Y 
14 -30 39 30 439 5 
10 a -30 54 414 2 
22 -34 51 2 230 6 
45 -30 Jo 3 621 44 
10 30 57 5 490 11 

9 -30 01 5 277 3 
10 30 173 34 522 6 
11 Jo 30 12 276 2 
12 30 03 7 65025 
14 -33 06 -1 530 7 
10 -30 -30 15 434 4 
12 30 -30 35 372 3 
16 Jo 37 17 300 4 
15 -30 36 II 514 10 

0 -30 01 50 363 3 
5 30 155 51 390 3 
6 -30 107 116 405 3 

12 -30 104 121 277 2 
9 30 58 15 584 5 
6 -30 105 33 155 0 

13 -30 50 30 517 4 
M -30 53 15 400 19 
25 -30 51 16 503 21 
19 -30 50 9 399 11 
20 -30 33 19 WV 0 
15 an 30 17 571 M 
16 -34 40 10 45626 
19 -30 60 21 579 19 
10 -30 190 30 352 12 

a 
02 
33 
46 
74 
03 
35 
m 
44 
92 
0-l 
3s 
43 
3.3 

119 
53 
47 
71 
52 
94 
29 
50 
04 
77 
Jo 
53 
72 

103 
149 
10s 

Nb MO 
2 -1 

-1 I 
1 -1 

-1 -1 
1 -1 
1 -1 

-1 59 
1 -1 
2 -1 
2 2 

-1 -1 
I -1 
1 -1 
2 -1 

-1 -1 
-1 -1 

1 -1 
1 -1 
2 -1 
2 I 
2 -1 
1 -1 
2 -3 

-1 -1 
1 -1 
1 -1 
3 -1 
1 -1 
2 -1 

Page 3 
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EnzyreLeachJob1: 11114 Repabllll96 Cuaomn: RAGNAR BRUASET (LASSOCIATES Gedqii:RAGNAR ERUASET CUM&S Job I: 
Trace Ehmnt Values AR h Parts Pa BiHim. Newtii Values Equal Nd Deeded al That Lowar Lhit. 
values=999993mwgredlaamlI~mgsof-natnnrmt. s.a.=ThatelanantEa dekmdmd SEMIQUANTITATIVELY. 
sample ID: S.Q.Ll S.Q.Be S.Q.CI S.Q.sC S.Q.TI V Mn Co Ni C" Zn Ga Ge 

R%l29 S 22 -20 4920 -10 -100 116 1569 32 25 78 12 2 -1 
R%lB S 
R%l31 S 
R%132 S 
R%l33 S 
R%l34 S 
R%l35 S 
R%136 S 
R%l37 S 
-130 s 
-139 s 
-140 s 
R%l41 S 
R%142 S 
R%l43 S 
R%l44 S 
R%l49 S 
R%l53 S 
R95155 S 
R%l56 S 
R%160 S 
-164 s 
R%-lffi S 
R%l6S S 
R%171 S 
R%l74 S 
R%l76 S 
R%l79 S 
R%lSl S 
R%1.64 S 
R%lS8 S 
R%lSS S 
R%l91 S 
R%192 S 
R%197 S 
R%2W S 
R%2Q2 S 
R%2C5 S 
R95-207 S 
R%Z9 S 
R%210 S 
A%212 S 

12 
16 
20 
28 
29 
16 
20 
29 
14 
23 
17 
19 
18 
13 
15 
II 

-10 
17 
19 
16 
19 
27 
32 
17 
22 
25 
29 
20 
17 
23 
22 
16 
12 
19 
10 
16 
14 
17 
16 
22 
27 

-20 5474 -10 -1w 47 
-2-l 5525 -10 -100 60 
-20 6375 -10. -1w ,204 
-20 3132 -10 -1w 237 
-20 4919 -10 -100 255 
-20 6893 -10 -1w 250 
-20 5009 -10 -1w 226 
-20 3174 -10 136 256 
aI 7oW -10 434 171 
-20 6210 -10 -100 82 
-20 10266 -10 -1w 60 
-20 7Wo -10 -100 59 
-20 7927 -10 -1W 76 
-20 11051 -10 -100 52 
-20 9796 -10 -100 123 
-2-l 30725 -10 -1w. 119 
-20 44742 -10 -1w 459 
-2u 0073 -10 -100 97 
-20 5172 -10 -1w 224 
-20 571s -10 -1W 125 
-20 5016 -10 -lW 67 
a 62.33 -10 121 194 
-20 5362 -10 132 251 
-20 6526 -10 -100 212 
-2u 7324 -10 -1W 176 
-2u 4349 -10 -100 301 
al 4131 -10 116 191 
-20 3957 -10 104 160 
-20 7126 -10 -l&l 125 
-29 5027 -10 -100 124 
-20 0655 -10 -lw 2-33 
-20 5a49 -10 -1w 110 
-20 Es2 -10 -1W 42 
a 5302 -10 -100 60 
-M 7017 -10 -lw 90 
-20 7605 -10 -100 70 
-al 6914 -10 -1w 75 
a 14929 -10 -1w 133 
al 10453 -10 -1w 73 
-20 6166 -10 -1w 51 
-M 0518 -10 -,w 113 

4652 
3563 
1061 

3&s 
676 
106 
747 

1650 
xl29 
4333 

230 
414 

1160 
593 

2059 
351 
525 

1102 
312 
332 

1761 
5904 
1446 

623 
405 

1786 
3211 
2472 
1200 
7.591 

Page 

37 6 21 15 -1 -1 
57 0 39 -10 2 -1 
36 26 119 10 2 -1 

6 26 177 15 3 -1 
10 31 145 19 5 -1 

4 20 73 13 2 -1 
10 20 53 -10 -1 -1 
17 34 125 38 7 -1 
23 9 45 -10 2 -1 
3422 45 16 -1 -1 
38 10 25 49 1 -, 
20 7 20 15 3 -1 
61 12 24 30 I -1 
30 7 25 17 -1 -1 
23 6 23 -10 1 -1 
31 17 43 Jo 1 -1 
12 33 119 -10 1 -1 

7 15 100 -10 -1 -1 
6 27 235 -10 -1 -1 
5 22 209 -10 -1 -1 

27 IS 49 -10 -1 -1 
12 33 124 37 6 -1 
11 35 236 59 9 -1 
33 26 09 29 2 -1 
21 14 90 17 3 -1 
15 28 0s -10 -1 -1 
19 26 103 34 9 -1 
13 25 125 19 -1 3 
36 16 92 14 2 -1 
16 17 70 14 1 -1 
10 25 104 -10 -1 -1 
37 12 66 12 1 -1 
27 9 21 12 -1 -1 
34 14 35 -10 -1 -1 
14 13 102 -10 -1 -1 

9 13 75 -10 1 -1 
16 11 101 -10 1 -1 
29 M 55 17 2 -1 
3622 44 19 -1 -1 
33 14 31 19 1 -1 
24 35 115 -10 3 -1 

4 

Asse Br Rb sr Y Zr Nb MO 
15 Jo 71 13 534M124 1 -1 

9 Jo 62 105 516 5 56 1 -1 
14 Jo loo 59 506 6 60 1 -1 
21 Jo 90 10 423 15 64 2 27 
25 -30 93 23 343 15 06 2 40 
34 -30 122 15 343 12 41 3 36 
21 40 147 21 45114602 4 
25-30249 9 412 12 33 -1 3 
23 -30 145 30 353 20 128 3 19 
16 -30 06 13 46112963 4 
la -30 50 18 557 10 76 2 -1 

8 -30 106 49 265 4 66 2 2 
0 -33 57 55 252 2 40 1 -1 

14 Jo 71 56 366 4 73 1 -1 
0 -30 107 65 303 4 65 1 -1 

13 -30 104 11 329 3 79 2 -1 
11 -30 191 19 499 4 45 1 -1 
20-30014 6 973 21 97 2 -1 
IO -34 99 60 563 13 00 2 -1 
24 30 257 6 577 79 251 2 -1 
15 -30 301 22 50236107 1 6 
II -30 65 32 516 5 52 1 -1 
19 -34 131 49 654 24 169 4 -1 
is -30 114 62 504 25 202 3 -1 
20 30 112 24 s46 16 129 3 -1 
21 -30 123 7 520 10 111 3 -1 
2130146 7 610 20 224 2 40 
23 -30 109 44 621 12 115 3 -1 
15 -30 207 34 555 15 127 3 -1 
14 -30 159 24 769 15 116 2 I 
11 -34 85 58 631 14 110 1 -1 
23 -30 308 16 016 42 144 1 2 
14 -30 65 17 601 I0 101 2 -1 

0-30 06 73 422 4 50 -1 -1 
II -30 33 23 604 5 53 1 -1 
13 30 69 42 861 27 117 2 -1 
10 -30 77 77 SW 7 54 2 -1 
12 47 loa 70 505 7 92 2 -1 
15 -30 143 53 67210 05 2 -1 
13 -30 102 76 519 4 69 3 -1 

7 -30 91 78 475 3 52 1 -1 
18 -30 100 30 535 31 260 3 -1 



11196RPT.XLS 

EnzmeLachJabX: 11114 R.?mtMllS6 Cw: RAGNARBRUASETSASSOCIATES Gechkd:RAGNARBRUASET Cwt~sJobC: 
Tta&EbmntValuesAmlnPcvtiP~ElUlim, NegatiwValuesEqmlNdDet&ed~matLc4mrLiml. 
values=99999sngmalErlh-Mvanldngra~d-. S.G.=Thatekmmllsdacrmlned SEMIQUANTITATIVELY. 
slmlpb ID: mu S.Q.B~ S.Q.CI s.9.s~ s.0.n v Mn Co Ni Cu zn Ga GE 

R%215 S 16 -20 la371 -10 -1w 70 960 23 IO 124 -10 -1 -1 
R%217 S 
R%22US 
R%ZZ?B 
R%Z?aS 
R%227S 
R%22aS 
R%223S 
R%2306 
R%23lS 
R%232S 
R%233S 
R%234S 
R%23FS 
R%23aS 
R%237S 
R%233S 
R%23DS 
R%24OS 
R%241 S 
R%242 S 
R%243S 
R%244S 
R%245S 
R%246S 
R%247 S 
R%248S 
R%24BS 
R%25OS 
R%25lS 
R%2S2S 
R96253.5 
R%2S4S 
R%255S 
R%25aS 
R%257 s 
R%256S 
R96239S 
R%2WS 
R%26lS 
R%262S 
R%263S 

20 
21 
IS 
23 
29 
2s 
34 
19 
14 
24 
24 
24 
11 
25 
24 
27 
26 
25 
23 

s 
15 
23 

-10 
-10 
-10 
-10 
-10 
-10 
40 
20 
19 
55 

-10 
13 
14 

-10 
67 

-10 
-10 
-10 

-20 7567 -10 -1w 107 
-2u 5767 -10 -100 93 
-20 9166 -10, -1w 76 
-2-Z 4354 -10 -1w 97 
-20 3769 -10 -100 149 
-20 8572 -10 -1w 113 
-2u 9464 -10 -100 221 
-20 7265 -10 -100 132 
al 6561 -10 -1w 257 
-20 7593 -10 -100 261 
-20 6520 -10 -100 240 
-20 6265 -10 -100 104 
-20 7532 -10 -100 151 
-20 683s -10 -100 162 
-2c 5619 -10 -100 139 
-a 8321 -10 -100 ~ IS5 
-20 367 -10 -100 210 
-20 2sc66 -10 145 338 
-20 9x6 -10 -1W 241 
a -3ca -10 -1w 7s 
-20 7519 -10 -100 148 
-20 5594 -10 -100 98 
-20 3431 -10 -1w 2% 
-29 11232 -10 -100 76 
-20 8826 -10 -100 7s 
-20 6885 -10 -1w 51 
-20 11343 -10 -100 53 
-20 -3ow -10 -1w 35 
-20 18f31 -10 -100 109 
-20 27221 -10 -100 58 
-20 7476 -10 -100 235 
al 6769 -10 -1w 177 
-20 5039 -10 -1w 88 
-2-l 7062 -10 -100 6s 
-22 6232 -10 -100 155 
a 6945 -10 -1w 211 
-23 11486 -10 -100 246 
-2c 3337 -10 -100 120 
-20 7883 -10 -100 171 
-20 12934 -10 -100 110 
-20 3647 -10 -1w 43 

575 
868 

2561 
1.501 

369 
Is65 

982 
1853 

470 
495 

1321 
1042 

571 
739 

1303 
1010 

838 
267 
419 

1603 
779 

1599 
4288 

369 
160 
734 
826 

SSQS 
1166 
1262 

M)6 
1649 

756 
1104 
1218 

807 
1532 
1624 

517 
1250 

as 

10 
a 
33 
16 
21 
3s 
32 
15 
27 
10 
11 
11 

6 
12 
24 
15 

8 
11 

9 
21 
II 
40 
29 
IO 
24 
12 
38 
28 
29 
17 
18 
28 
10 
18 
22 
11 
20 
17 
12 
14 
13 

16 
22 
25 
12 
21 
IS 
19 
10 
11 
43 
32 
12 

8 
10 

9 
18 
31 
49 
26 
IS 
26 
11 
59 

6 
9 
6 

16 
-5 
17 
14 

357 
28 
31 

7 
112 
105 

30 
23 
IS 
13 

6 

85 
68 

126 
45 
82 
56 
50 
27 
51 
as 

110 
49 
50 

111 
4s 
52 
70 

128 
147 

39 
128 

41 
178 

47 
37 
16 
30 

6 
49 
15 

119 
108 

85 
13 
45 
79 
61 
41 
23 
97 
21 

-10 
-10 

11 
13 
28 
23 
13 
20 

-10 
22 

-10 
19 
13 
la 
17 
29 

-10 
20 
11 
10 

-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 

2 -1 
-1 -1 

1 -1 
1 -1 
5 -1 
1 -1 
2 -1 

-1 -1 
-1 -1 

12 
2 -1 
2 -1 

-1 -1 
3 -1 
3 -1 
6 -1 

-1 -1 
5 -1 
4 -1 

-1 4 
-1 -1 
-1 -1 
2 -1 
2 -1 
2 -1 

-1 -1 
5 -1 

-1 -1 
1 -1 
2 -1 
3 -1 
3 -1 

-1 -1 
-1 -1 
-1 -1 
-1 2 
-1 -1 
-1 -1 
-1 -1 
-1 -1 
-1 -1 

As se 
9-30 

12 30 
12 -30 
20-30 
13 -24 
15 -30 
14 -34 
15 -30 
IS 52 
23 -30 
43 -30 
25 -30 
14 -30 
23 -30 
27 -Jo 
15 -30 
17 -30 
23 -30 
24 -30 
24 -30 
13 -30 
22-30 
17 -32 
37 -30 
12 -30 
10 -30 

6 -30 
6 -Jo 

-5 37 
14 -34 

6 -30 
20 -30 
25 72 
18 -30 
10 -30 
23 30 
25 -30 
20 -30 
15 -30 
27 -30 
15 -30 
10 -30 

Br 
163 
124 

so 
95 
49 
64 
73 

113 
95 
75 

23a 
174 

90 
130 
164 

as 
111 
365 
285 
270 

74 
x)8 
162 
229 
145 
253 
180 
151 
-30 

247 
210 
209 
16s 
133 
132 
350 
242 
224 

79 
193 
137 

67 

Rb 
63 
14 
90 

103 
57 
41 

9 
8 

34 
IO 
15 
18 
16 

4 
7 

13 
25 
19 
25 
19 
37 
IO 
17 
27 
69 
57 
77 
78 

131 
138 
149 

18 
14 

3 
51 

8 
6 

12 
19 

6 
13 
56 

S Y 
575 11 
582 17 
561 14 
4% 8 
511 5 
489 3 
45s 10 
53s 13 
611 6 
602 10 
445 24 
554 41 
448 20 
344 8 
463 34 
456 15 
4% 19 
533 36 
4% 35 
416 28 
438 8 
542 15 
‘lw 6 
404 14 
55s 3 
498 4 
804 4 
558 3 
347 3 
840 9 
529 3 
372 18 
355 25 
391 24 
470 5 
595 19 
529 30 
638 27 
377 15 
701 18 
641 14 
492 3 

a 
105 
112 

94 
79 
64 
so 
8s 
99 
88 
65 
54 

147 
96 
77 

149 
68 

113 
so 

107 
112 

63 
35 
5a 
52 
51 
55 
55 
49 
30 
93 
35 

108 
105 

31 
51 
67 
30 
61 

103 
135 

62 
34 

Nb 
1 
3 
2 
1 
2 
3 
2 
3 
3 
2 
1 
2 
1 
2 
1 
2 
3 
2 
3 
2 

-1 
-1 

1 
2 
2 
3 
1 
2 

-1 
4 
2 
2 
2 

-1 
1 
2 
2 
2 
1 
4 
2 

-1 

MO 
-1 
I 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
2 

-1 
-1 

4 
-1 
-1 
-1 
-1 
2 

22 
-1 

2 
-1 

414 
5 

-1 
-1 
-1 
-1 

3 
-1 
-1 
-1 
-1 
I 
-1 
-1 

2 
-1 
I 
-1 
-1 

Page 5 



11196RPT.XLS 

EmyneteachJmX: 11114 RqxMlll96 Customs RAGNAR BRUASET SASSOCIATES Gdqkt:RAGNAR ERUASET cuot-s Job 1: 
Tma Elms Values Am h Parts Pa Siltton. Naath'e Values Eaual Nd D&&d at That Lower Limit. 
Vales - OOOOSO m 9mtar than waldng ,a"90 of-h-. S.d.=TM ekmmt k ckh,minsd SEMIQUANTITATIVELY. 
sunp* ID: ?&Xl S.Q.Se S.Q.CI S.Q.Sc S.Q.TI V Mn Ni 

R9S.264 S 24 -w 7525 
R9&265 S -10 -20 5337 
R96266 S -10 -20 7097 
R96267 S 15 -20 2678 
RS6266 S -10 -20 4702 
R96265 S -10 -20 5351 
R96-270 S -10 -20 8118 
R96-271 S 10 -20 5597 
R86-272 S -10 -20 4747 
R96-273 S 27 -20 7442 
R96-274 S 11 -20 7427 
R96.275 S 16 -20 -3cca 
RS6.276 S -10 -20 3236 
R%277 S 11 -20 4939 
R96276 S 16 -20 3617 
R96.279 S 16 -20 moo 
R%m S 12 -20 6776 
R%-Xl s -10 -w 3562 
FS6262S -10 -20 10314 
R96-263 S w -20 31217 
R962S4 S 13 -20 14948 
RF&265 S -10 -20 6211 
R96.266 S -10 -20 Em4 
R96267 s -10 -20 7266 
R968 S 35 -w 4075 
Rs26¶ S 12 -20 4957 
R9E-2SQ S -10 -w 7547 
R9%291 S -10 -20 3767 
R9B292 S -10 -20 3107 
R95.293 S -10 -20 3901 
RS%B4 S -10 -20 -3om 
R9f-295 S -10 -20 33w 
R%-295 S 18 -20 6770 
R96-297 S -10 -20 7067 
R9S29.3 S 19 -20 7596 
R96299 S 37 -w 8449 
R96-x0 s -10 -20 7659 
R96-301 S -10 -w 4067 
RS6-302 S -10 -w 3921 
R96303 S 11 -w 4516 
R96-304 S -10 -20 4661 
RW-5 S -10 -w 3662 

-10 -lw 256 
-10 -100 116 
-10 -100 155 
-10, 
:I0 

-100,3w 
-100 224 

-10 -lw loo 
-10 -100 67 
-10 -1w 176 
-10 -100 136 
-10 -100 104 
-10 -lw 95 
-10 -1w 64 
-10 -100 167 
-10 -1w 341 
-10 -100 269 
-10 -1W 67 
-10 -lW, 151 
-10 -100 162 
-10 -lw 59 
-10 -100 loo 
-10 -1W 76 
-10 -lw 105 
-10 -100 102 
-10 -100 112 
-10 -100 74 
-10 -100 103 
-10 -lw 23 
-10 -100 66 
-10 -100 63 
-10 -100 76 
-10 -100 110 
-10 -100 52 
-10 -100 72 
-10 -1w 48 
-10 -100 88 
-10 126 107 
-10 -100 1w 
-10 -100 62 
-10 -1W 69 
-10 -1w 41 
-10 -1w 123 
-10 -1w 73 

2441 
2871 

em 
686 
653 

5686 
2751 
1251 
1762 
2se4 
27W 
2612 
1431 
1858 
we4 
3397 

265 
516 

1469 
543 
844 
656 
4% 
455 

1756 
6950 
6255 
3207 
4743 
3439 
853 
4348 
9326 
6716 
2360 
1413 
1629 
5536 
1716 
1698 
3093 

ca 
12 
15 
21 
10 
17 
16 
62 
17 
14 
12 
27 
22 
15 
23 
27 
39 
45 
13 
17 
44 
28 
26 
19 

4 
39 
32 
35 
40 
27 
51 
26 
53 
21 
82 
61 
72 
25 
10 
41 
15 
13 
38 

34 
27 
50 
16 
21 
49 
31 
55 
42 
37 
31 
54 
59 
83 
70 
88 
66 
31 
31 

cu al 

94 
47 
27 
23 
60 
27 
36 
54 
74 
50 
37 
2s 
35 
45 
46 
35 
29 
45 
46 
85 
49 
23 

132 -10 
36 -10 

530 -10 
307 -10 
450 -10 
106 46 

67 53 
237 25 
194 17 
231 -10 

57 45 
163 24 
153 25 
164 32 
114 26 
137 12 

95 51 
141 19 

51 11 
63 38 

117 22 
50 18 

109 37 
267 -10 
149 70 
246 22 

41 62 
76 51 
42 53 
71 43 
92 49 
36 53 
52 22 
53 77 

125 54 
175 71 

64 w 
573 12 

51 30 
165 46 
252 13 

37 12 

Ga Ge 
-1 -1 
-1 -1 
-1 -1 

3 -1 
-1 -1 

4 -1 
2 -1 
2 -1 

-1 -1 
2 -1 
4 -1 
5 -1 
3 -1 
2 -1 
1 -1 
2 -1 
5 -1 
4 -1 
2 -1 
4 -1 
4 -1 
2 -1 
5 -1 
2 -1 
9 -1 
5 -1 
1 -1 
3 -1 
5 -1 
4 -1 
5 -1 
5 -1 
2 -1 
3 -1 
6 -1 
9 -1 
4 -1 

23 -1 
2 -1 
4 -1 
3 -1 
2 -1 

As Se Sr Rb 
28 -30 1% 8 
14 -3l 141 15 
22 -30 146 22 
2940204 5 
18 -30 156 5 
13 -30 116 16 

9 -30 133 74 
19 -30 1% 14 
15 -30 206 9 
12 -30 96 24 
17 -30 69 21 

8 -30 91 40 
w -30 197 7 
39 -30 130 6 
19 -30 23n 8 
15 -30 145 16 
18 -30 111 6 
w-30 69 12 
11 -xl 125 3 
13 -30 130 25 
13 -30 to7 42 
w -30 107 9 
18 -33 135 9 

6 -30 329 37 
16 -30 70 116 
13 Jo 76 w 

5-a 73 97 
13 -30 44 107 
13 -30 34 07 
15 -30 53 73 
32 30 52 75 
11 -30 Jo 93 

8 -3.0 72 38 
10 -30 86 108 
13 -30 64 112 
53 -30 65 67 
24 30 120 53 
43 -30 148 23 
14 -30 -30 91 
10 -30 62 64 
20 -30 -30 w 
14 -30 51 99 

sr Y Zr Nb 
4% 14 40 1 
542 6 100 4 
512 23 107 3 
43631 33 1 
437 26 49 2 
4%11 55 1 
686663 1 
44822 50 2 
5% 38 114 2 
477 19 74 2 
552860 2 
504 26 75 1 
76621 60 1 
526% 94 2 
541 17 49 2 
502 10 38 -1 
632 10 74 2 
711 27 80 2 
481 8 45 -1 
520 10 119 2 
547 13 126 2 
461 7 74 2 
598 14 76 1 
397 67 66 -1 
3% 13 106 3 
463 13 163 3 
3% 3 35 -1 
523 6 76 1 
539 5 xl 1 
639 6 66 2 
6% 7 65 2 
511 3 38 .I 
616 4 53 2 
451 4 57 1 
654 7 63 2 
371 11 108 3 
453 5 61 1 
612 13 54 .I 
457 3 35 1 
592 13 123 2 
5% 38 149 2 
450 5 55 1 

Ma 
16 
-1 

2 
-1 
-1 
3 
2 

14 
6 

12 
-1 
-1 

11 
-1 

a 
76 

6 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 

31 
-1 
-1 
-1 
-1 

Page 6 
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c 

EnqmLeachJobX: 11114 RqmMlllSS Cmtwm: RAGNAR BRUASET SASSOCIATES GeoloplstRAGNAR BRUASET Cuatumts Job I: 
Ttaca Ekmml V&es Am In Parts Pa BUlkm. Nwatlve Values Eaval Nd C&cted at Thai Law Llml. 
Values - 999999 sm 9reat~ Vlan vaddn9 range ofktmment. S.d.=That demwd is ddmninad SEMIClUANTITATIVELY. 
samok ID: ?&au S.Q.Be S.P.CI S&SC s.a.-rl v / Ni cu Zn 

RssjoeS 
RSS-SO? S 
RSCWSS 
RSS-WSS 
R96JlO S 
R96-311 S 
R96-312 S 
Rsi-313 s 
R-14 S 
ml5 s 
PsE-316 s 
R-17 S 
R96-316 S 
RS6-319 S 
RSS-323 S 
R96-321 S 
R96322S 
R98.32-S 
R-4 S 
R96-325 S 
R96-32SS 
R96-327S 
R96-329 S 
R96330S 
R96331 S 
RS8-332 S 
R98-333S 
R96-334S 
R98-335S 
R96.336S 
R96-337 S 
R963SdS 
R93-339 S 
R96-34OS 
R95-341 S 
R96.342 S 
R96343S 
R96344S 
Rs34.5 S 
R96-34.S 
R96-347 S 
RS6348S 

-10 
-10 

31 
-10 
-10 
105 

25 
13 

-10 
22 
16 
10 
31 

-10 
-10 
-10 
-10 
-10 
32 

-10 
11 
30 
11 
x) 

-10 
-10 

hln 
6846 
2813 
18% 

53-3 
3309 
7053 
9914 
4046 
5319 
1598 
IS-37 

697 

41 
19 
19 

-10 
-10 
44 

-10 
-10 
-10 

12 
12 

-10 
-10 
-10 
-10 
-10 

al 66t3 -10 -100 127 
-20 8066 -10 -100 127 
-2u 7301 -10 -100 86 
-20 6956 :lO, -100 18 
-20 3934 -10 -lw 66 
-20 406.2 -10 -lw 40 
-20 11921 -10 -100 43 
-20 12864 -10 -100 71 
al 3943 -10 -100 65 
-20 4709 -10 -lw 76 
-20 4x5 -10 101 95 
al 5649 -10 -1w 95 
-20 5507 -10 106 134 
-2u 5678 -10 -100 86 
-20 4662 -10 -100 76 
-20 4712 -10 -100 112 
a 4615 -10 -100. 132 
-20 5404 -10 -100 67 
-20 17901 -10 -lW 76 
-20 17003 -10 -1w 93 
-20 5303 -10 -100 112 
-20 5309 -10 143 115 
-2-J Em -10 -100 64 
-al 4728 -10 -1w 51 
-20 -3ow -10 -1w 63 
-2-l 6689 -10 -100 107 
-20 5100 :I0 -100 84 
-20 -3ooo -10 -lw 63 
al 4652 -10 -100 94 
-20 -w.?o -10 -100 64 
-20 -3ooo -10 -100 67 
-20 6357 -10 -100 161 
-20 3686 -10 -lw 193 
-29 22327 -10 113 65 
-20 3211 -10 -100 62 
-2-l 7598 -10 -1W 69 
-2Q 4833 -10 -lw 58 
-2u 609e -10 -100 60 
-2u 3761 -10 -100 63 
-20 4562 -10 -lw 92 
-20 -3ca -10 -100 @I 
-xl 19422 -10 -lw 308 

6419 
644 

2433 
484 

1084 
2036 

258 
174 
544 

1807 
7992 

z 
1436 
5605 

443 
1037 
1734 
3516 

358 
6246 

866 
6504 
4218 
7666 
1396 
1867 

410 
980 

co 
51 
14 
33 
19 
18 
85 
85 
39 
41 

177 
73 
1s 
38 
17 
12 
14 
24 
13 
16 

7 
14 
45 
44 
30 
44 
13 
50 
30 
35 
15 
25 
89 

6 
42 
22 
65 
w 
55 
31 
23 
20 
24 

18 
48 
53 
23 
41 
31 
22 
15 

8 
36 
27 
17 
17 
5 
7 

34 
17 
12 
20 

8 
11 
26 
12 
11 
11 
19 
40 
14 
12 
10 

7 

6 
28 
12 
27 
22 

7 
19 
20 
15 
46 

55 13 
75 22 
70 67 

5 -10 
141 29 

47 203 
346 78 
181 39 
136 28 
112 69 
159 34 
564 -10 
134 12 

63 -10 
54 -10 

274 -10 
145 -10 

58 32 
79 15 
84 -10 
29 12 
49 37 

163 31 
56 96 
44 26 

234 -10 
x)1 11 

31 26 
33 54 
56 22 
72 13 

254988 
195 -10 
163 22 

58 -10 
62 30 
82 21 
61 16 

155 22 
121 15 
1w -10 
888 -10 

Ga Ge As Se Br Rb 
3 -1 8 -30 56 72 
3 -1 15 -30 90 81 
2 -1 19 -30 -30 103 
1 -1 5 -30 139 51 
3 I 15 -30 55 43 
5 -1 12 -30 -30 145 
5 -1 24 -30 72 29 
6 -1 16 30 137 163 
3 -1 17 30 45 105 
8 -1 15 -30 -30 158 
6 -1 24 -30 -30 159 
4 -1 16 Jo 97 27 
4 -1 19 30 38 71 
4 -1 14 -30 -30 84 
5 -1 12 -30 31 57 
3 -1 2-l -30 83 20 
3 -1 25 -30 94 30 
5 -1 13 -30 40 46 
4 -1 16 -30 129 63 
3 -1 13 -30 265 17 
3 -1 10 -30 -30 34 
5 -1 13 -30 32 31 
2 -1 6 -30 71 75 
4 -1 21 -30 -30 163 
2 -1 13 44 -Jo 63 
2 -1 15 -3 127 36 
2 -1 24 -30 -30 31 
6 -1 11 41 -30 50 
3 3 18 -30 43 54 
2 -1 20 -30 -30 69 
4 -1 14 -30 40 44 
4 -1 31 -30 99 72 
1 -1 23 -30 142 12 
6 -1 32 -30 299 136 

-1 -1 10 30 -30 32 
2 -1 12 -30 67 63 
3 -1 10 -30 -30 87 
3 -1 6 -30 111 123 
2 -1 M -30 52 25 
3 -1 18 -3'2 46 11 

-1 -1 10 -30 -30 22 
2 -1 3830664 21 

sr Y Zr Nb 
604 14 118 
719 12 170 
323 6 53 
703 2 33 
636 11 105 
239 7 71 
515 7 40 
491 9 104 
572 5 56 
5x) 8 73 
539 6 78 
631 23 79 
509 13 123 
543 7 82 
519 4 44 
758 30 104 
6% 28 111 
713 9 55 
808 11 125 
732 21 47 
629 3 41 
546 3 76 
550 11 116 
534 8 108 
516 4 44 
63429 89 
606 28 196 
420 5 102 
461 3 46 
537 3 31 
636 6 114 
695 74 237 
651 10 18 

1044 28 295 
462 4 23 
526 5 102 
615 2 54 
638 7 67 
666 14 47 
742 44 109 
532 14 33 

135423 36 

1 
3 
2 

-1 
2 
2 
1 
1 
1 
1 
2 

-1 
4 
2 
1 
2 
2 
2 
2 
1 
2 
5 
1 
2 
2 
2 
3 
2 
2 
1 
2 
2 

-1 
4 
1 
2 
1 

.l 
1 
2 
1 
1 

MO 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 

3 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 

3 
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EmymeLead~Jobx: 11114 RqmWlll96 Custcmec RAGNAR BRUASET MSSOC!ATES Geo@isl:RAGNAR BRUASET Custometa Job X: 
Trace Ekmed V&m Ars in F'wts Per BUllan. Nsgatii Valws Equal Nci Detected at That Lavur Limit. 
Values = 999999 are meata than - mm ofinstrumnt. S.&-TM-t is detarmlnsd SEMIQUANTITATIVELY. 
sm#eID: ” 

-~~ - 
S.9.U S.Q.Be S.Q.CI S.Q.Sc 

R%44!3S -10 -20 9397 
R9K35OS -10 -20 11441 
R-1 S -10 -20 6636 
R-S 12 -20 4029 
u96353s 22 -m 6168 
RMS 70 -20 7574 
R-S 16 -20 3046 
R%356S 71 -20 5456 
R96-357S 34 -2U 10152 
R96358S 23 -m 7232 
R96-359S 40 -m 6943 
R-S w -20 3419 
R96-361 S 19 -20 5894 
RS6362 S 15 -m 4733 
R962a3s 22 -m 4574 
R96-364S -10 -m 5599 
R%G365s 10 -m 9611 
R96=366S -10 -m 355x3 
R96-367S 12 -m 44s 
RW-366S -10 -20 12634 
R96XSS 15 -20 4x69 
R963rn s 19 -m 36776 
R-71 S 22 -20 99% 
l396372s -10 -m 4664 
R96573 S -10 -20 3777 
R-74 S -10 -2u 3674 
R-75 S 20 -m 6590 
R-76 S 22 -20 5755 
R%-377 S -10 -20 4933 
R96-376 S 24 -20 465s 
RS3-379 S 22 -m 5179 
R98360 S m -20 6667 
R96-361 S 13 -20 10934 
R96-362 S -10 -m 5719 
R96-363 S 16 -20 10346 
R96384S 22 -20 6166 
R96-3S5 S 19 -20 5549 
R9M66S 61 -20 6611 
R-7 S 17 -m 17076 
R-S 19 -20 4446 
RSS.369S 14 -20 4763 
R96390S -10 -20 6259 

S.Q.Ti V 
-1w 293 -10 

-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
.I0 
-10 
-10 
-10 
-10 
-10 
-10 
-10 
w 

-10 
-10 
-10 

Ml 
350 
304 

1664 
1137 
1149 
4406 
3169 
4592 
34w 
1761 
3272 
3251 
2296 
3532 

262 
692 
539 
776 

1628 
1302 
1726 
2442 
1754 

311 
2635 

424 
2761 
2499 
3196 
1746 
1344 
4504 
2196 

936 
2582 
3932 
2045 

965 
10630 

377 
1970 
2676 

CO 
12 
11 

6 
22 
12 
47 
34 
42 
51 
17 
16 
22 
12 
25 
30 
16 
10 
26 
62 
23 
24 
25 
13 
24 
26 
36 
32 
21 
26 
25 
15 
49 
32 
16 
m 
37 
w 
6u 

147 
5 

30 
27 

Ni 
11 
12 
16 
11 
30 
55 
24 
25 
63 
23 
m 
15 
31 
15 
19 
11 
19 
16 
18 
36 
33 
67 
53 

6 
10 

7 
9 

23 
2-3 
23 
19 
22 
12 
26 
21 
14 
15 
21 
62 
19 
10 
19 

Cu Zn Ga Ge 

-100 274 
-100 116 
-100 99 
-lW 116 
-100 76 
-1w 66 
-100 102 
-1w 65 
-100 fll 
-1w 66 
-1w 71 
-1W 176 
-100 136 
-100 128 
-100 106 
-1W' BB 
-100 72 
-100 33 
-100 156 
-1w 102 
-1w 114 
-100 132 
-lw 123 
-100 66 
-100 96 
-1W 69 
-1w 91 
-1W 69 
-lW 67 
-100 63 
-100 6s 
-100 156 
-100 244 
-100 62 
-100 80 
-100 101 
-100 96 

155 56 
-1W 217 
-1w 77 
-1w 54 

141 -10 3 -1 
93 -10 -1 -1 

371 -10 1 -1 
41 15 2 -1 

280 -10 2 -1 
196 -10 2 -1 

49 -10 2 -1 
62 11 1 -1 

204 -10 2 -1 
im -10 3 -1 

41 -10 5 -1 
41 11 2 -1 

196 21 2 -1 
66 15 -1 -1 
96 14 2 -1 

105 16 2 -1 
261 -10 3 -1 

95 -10 1 -1 
111 19 1 -1 
163 12 -I -1 
104 35 3 -1 
279 -10 -1 -1 
663 -10 -1 -1 

64 -10 3 -1 
5i m 2 -1 
66 -10 2 -1 
70 14 3 -1 
61 33 -1 -1 
67 36 4 -1 

121 -10 3 -1 
79 -10 2 2 
69 56 2 -1 
65 31 3 -1 

130 13 I -1 
56 34 1 -1 
41 12 2 -1 
57 53 1 -1 
67 30 4 -1 

114 33 3 -1 
168 -10 -1 -1 

44 15 3 -1 
66 36 1 -1 

As Se 81 
2s -30 IW 
36 -30 252 
11 -30 133 
12 -30 -30 
12 30 64 
17 30 102 
14 -30 -30 
13 -30 72 
26 30 164 
13 -30 69 
lb -30 43 
11 30 52 

25 -30 226 
19 -30 37 
15 -30 43 
15 Jo Jo 
15 -30 43 
12 -30 -30 

6 -30 46 
m -30 164 

7 30 245 
12 -30 420 
40 -30 210 
13 -30 73 
12 a 55 
12 -30 111 
13 -?a 40 
12 -30 114 
15 30 73 

S-30 66 
13 -30 37 
12 40 -30 
23 -30 116 
26 -33 131 
11 -30 97 
12 -30 62 
16 -30 111 
14 -.?a 43 
w -Jo 212 
w -30 176 
12 -30 41 
14 -30 34 

Rb Sr Y Zr Nb 
6 6% 19 47 2 
2 2043 14 17 -1 

21 66220 36 I 
27 461 4 24 2 
34 59631 99 1 
23 716 3u 175 2 
11 479 9 53 -1 
16 530 9 67 2 

6 91s 46 167 1 
9 770 33 110 1 
9 5667591 

27 5347461 
2 661 24 62 1 

21 616 9 96 2 
15 616 15 106 3 
10 64726106 2 

7 66533 54 -1 
11 602 11 36 -1 
26 526 5 41 -1 
19 788 30 107 2 
30 ml 30 70 -1 
11 951 45 93 -1 
m 1241 30 66 -1 
10 542 10 75 2 

6 568 6 51 1 
17 EC3 10 107 2 
13 531 13 76 2 
16 720 16 112 2 

6 520 13 66 I 
45 604 34 125 -1 
15 5920 61 -I 
25 567 6 75 2 

5 76622123 3 
9 9.7546102 2 
1 603 14 55 -1 

26 6446621 
7 554 17 135 2 

51 496 16 135 3 
3 3165 25 79 -1 
4 63246 63 1 

m 5660641 
4 673 7 41 -1 

MO 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-I 
-1 
-1 
-1 
-1 
-1 
-1 
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EnqmeLeachJobX: 11114 RqnrWlllQ6 Customer: RAGNARSRUASET6ASSOCIATES 
TtlgEkmentValugAminPartsPaSlll!nn. ~~ValussEaualNdoc(a(edatmatLomnUm~. 

Geo!&&RAGNAR8RUASET CWcmetrJobt: 

Valu*i=gggggg*n,grsanMan~-of~"~mmt. S.d.=ThatakmenIkMennlned SEMIIXJANTITATIVELY. 
SamDIn ID: s.a.u s.a.se s.a.c1 s.a.Sc s.a.n v M!l co Nl Cu Zn Ga Ge 

Rk3QlS -10 -20 -3cm -10 
RQEXWS -10 -2-l 5.501 -10 
RQ6-3Q3S 21 -20 492-l -10 
RQ63Q4S 11 -2u xc0 -io 
R-S 13 -20 4621 -10 
FS-3QSS 13 -20 14027 -10 
Rg63B7S -10 -23 -30x -10 
R-S 11 -20 10105 -10 
RS6-33QS 22 -2-J 7829 -10 
R%4COS 14 -20 4779 -10 
wa421 s -10 a 6666 -10 
RQ6402.S 12 -20 665-l -10 
RQ6403S 2u -2-I 6329 -10 
RQWO4S 19 -20 535% -10 
RQ64C6S 31 -20 5071 -10 
R98408S 17 -20 481s -10 
RQE407S -10 -20 3933 -10 
RQ6-lDSS 21 -20 4479 -10 
RB-lOQS 20 -20 39x -10 
RQ641OS 30 -2-3 4633 -10 
RQWllS 39 -20 6075 -10 
RQ6412S 17 -20 11748 -10 
RQ6413S 32 -20 29191 -10 
RQ&414S 32 -2u 6478 -10 
RQS415S 23 -20 5066 -10 
RS64lSS -10 -20 3680 -10 
RQ6417S 21 al 3871 -10 
RQa416S -10 -20 -3cco -10 
RQS4lSS 15 -a7 6115 -10 
RQ642OS 22 -20 3708 -10 
RQ6421S 33 -20 6724 -10 
RQ6422S 28 -20 5514 -10 
RQ6423S 31 al 4131 -10 
RQ6424S 42 -20 4031 -10 
RQ6425S 20 -20 4329 -10 
RQ642SS 27 -20 3059 -10 
RQ6427S 24 -20 -3wo -10 
RQH2aS 18 -20 5541 -10 
RQ642QS 45 -20 -3KQ -10 
RQ64XJS 26 -2u 3384 -10 
RQ643lS 27 -xl 4202 -10 
RQ6-4ZZS 26 -20 7061 -10 

-100 
-lW 
-100~ 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 

-1w 
-la, 
-100 
-1w 
-100 
-lw 
-lw 
-lW 
-100 
-lw 
-100 
-100 
-100 
-lw 

-100 

-100 

-lW 

-100 
-100 
-100 
-100 
-103 

-lw 

62 
83 
7.5 
56 

160 
190 

a3 
76 
59 
71 

185 
140 

78 
417 

86 
, 74 

69 
49 
99 

204 
107 
107 
103 
130 

67 
57 

115 
71 

456 
72 

113 
164 

81 
a3 

121 
125 
117 

70 
105 
141 
158 
234 

2082 
836 

1818 
553 

2z-33 
3522 

liffi 
381s 

022 
2413 
1188 
2072 

554 
2834 
5991 
2uw 
1288 
8527 
5874 
1136 
2720 
1858 
2339 
3881 
5835 
2559 
2972 
2413 

2208 
6761 
2523 

2625 
252 

13 7 
2s 17 
23 22 
23 11 
22 36 
48 40 
23 21 
24 26 
29 25 
24 33 
20 27 
22 19 
36 10 
22 40 
39 35 
30 22 
20 15 
21 20 
14 21 

6 34 
23 27 
21 18 
21 35 
14 62 
25 19 
26 10 
40 12 
14 9 
23 71 
12 16 
25 54 
25 38 
28 18 
23 22 
27 25 
15 32 
18 27 
33 21 
24 55 
14 45 
15 43 

3 22 

51 
147 
248 
621 
'93 
298 
104 

67 
202 

91 
81 
57 
24 
62 
54 

128 
50 
Qa 
50 

140 
47 
41 
67 

197 
37 
21 
52 
15 

163 
28 
a4 
79 
56 
46 
52 
a0 
58 
35 
a6 

107 
72 

105 

-10 2 -1 
-10 2 -1 
3l 3 -1 

-10 2 -1 
22 2 -1 
30 4 2 

-10 1 -1 
41 2 -1 

-10 1 -1 
19 2 -1 

-10 1 -1 
18 2 -1 

-10 1 -1 
-10 1 -1 
26 2 -1 

-10 4 -1 
13 -1 -1 

-10 2 -1 
-10 2 -1 
-10 2 -1 
12 -1 -1 
46 2 -1 

-10 3 -1 
-10 2 -1 
132 3 -1 

35 1 -1 
-10 1 -1 
-10 2 -1 
-10 2 -1 

53 2 -1 
-10 3 -1 
63 3 -1 

-10 1 -1 
-10 2 -1 
-10 -1 -1 
-10 1 -1 
-10 2 -1 
16 3 -1 

-10 2 -1 
-10 1 -1 
-10 2 2 
-10 2 -1 

As Se Sr Rb sr Y 2.1 Nb Ma 
10-3330 3 453 7 21 -1 -1 
1630254 6 742 30 a0 -1 -1 
11-3053 a 472 33 56 1 -1 
16 -3 74 10 615 21 112 1 -1 
2a-30130 3 609 30 111 1 -1 
29 -30 119 13 711 19 40 -1 -1 
12-3043 3 565 20 a5 -1 -1 
11 -30 58 13 456 a 69 -1 -1 
12 -30 137 15 545 12 77 -1 -1 
10 30 141 -1 477 21 74 -1 -1 
18 -Jo 126 3 533 29 161 3 -1 
1430112 1 446 9 137 3 -1 

a 47 95 7 342 6 95 2 -1 
2630259 -1 3179 19 23 1 -1 
10 51 92 29 517 11 61 1 -1 
11 30 145 17 526 29 180 1 -1 
14-30 a3 40 593 5 32 -1 -1 
13 -30 76 6 502 8 37 -1 I 
10 -30 104 5 378 12 87 1 -1 
20 -30 325 5 1107 17 la -1 -1 

9 -30 114 3 489 14 78 2 -1 
12 -30 132 3 411 a 65 2 -1 

a30227 9 727 25 104 1 -1 
16 -Jo 210 7 988 51 59 1 -1 

a a 121 11 46812 77 2 -1 
9 -30 127 41 476 ‘3 77 2 -1 
S-3062 6 532 9 111 3 -1 
6-30 52 28 385 3 25 1 -1 

35 M 292 14 1315 46 5a 2 -1 
7-s 55 21 4al 10 71 2 -1 

12 Jo 161 6 523 32 68 -1 -1 
15 -30 145 10 671 26 70 1 -1 
15 -30 113 10 588 21 101 2 -1 

a-30 88 33 4Oa14 96 2 -1 
13 -30 104 10 378 12 84 1 -1 
11 -30 110 5 487 25 72 -1 -1 
11-30103 4 60314 58 l-1 
10-30 99 5 368 10 52 -1 -1 
12 30 90 12 503 37 84 -1 -1 
11 -30 139 10 610 34 101 -1 -1 
15 -30 114 3 416 25 72 1 -1 
13 -34 276 13 2265 10 20 -1 -1 
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EnzymeLslchJobX: 11114 RepatXlllS6 Custwm: RAGNAR BRUASET (LASSOCIATES G~cI~@~~:RAGNAR BRUASET 
Tram Ekmmt Vahm Am h Paits Per Bttt. Negative Values Equal Not D&c&J at TM Lovmr Lhnit. 
Valuer = S9BSSS am meate, “,a” w,,k,m, ra,,ae of Instmn-mt. S.Q.=TM &mat k Memid SEMIQUANTITATIVELY. 

CtiWs Job C: 

s?m@eKl: - S&U- S.Q.Be S.Q.CI S.Q.Sc S.Q.TI V 
RS6433S 12 -20 
RSE434S 24 -20 
RS6-435.5 32 -20 
R9S-436S 52 -20 
RS6-437 S w -w 
RS643BS 33 -20 
RSE439S 42 -20 
RS644OS 11 -20 
R-1 S 29 -20 
Fsa42s 45 -20 
RS6443S -10 -20 
R%444S 15 -20 
R95445S 42 -20 
PS-446S 60 -20 
R%-447S 61 -w 
R%.446S 33 -20 
R%-449S 24 -20 
RS645OS -10 -20 
R96451 s -10 -w 
-2s 72 -w 
R96.453S 72 -20 
RS6454S 24 -20 
R96455.S -10 -20 
R-S 66 -20 
R%457S 46 -20 
R-S 27 -w 
RS6-459S 15 -20 
RSM6QS -10 -20 
R-1 S 15 -w 
R-S 24 -w 
RSW63S 140 -20 
RSM64S w -20 
R%-465S 32 -20 
RS6466S 14 -w 
RS6-l67S 19 -20 

-3cm 
JMK) 
-3ccQ 

3317 
7172 
5243 

-3000 
-3cm 

6203 
12254 
17631 

4634 
5778 

-3oou 
5159 
3459 
3a51 
3574 
4731 

-3cw 
3645 

-3ao 
6360 

33226 
6399 
4479 
4603 
7263 

5665 
7692 
4390 
6641 

-10 -100 70 
-10 -100 95 
-10 -100 5s 
-10 -100 ,124 
-10 -1w 135 
-10 -103 199 
-10 -1W 9s 
-10 -lw 174 
-10 -1w 198 

24 -100 307 
-10 123 140 
-10 -1w 169 
-10 -100 117 
-10 -100 66 
-10 -1w 13u 
-10 -100 102 
-10 -100 .103 
-10 -100 122 
-10 -1W 76 
-10 -1w 111 
-10 -100 101 
-10 -1w 121 
-10 -100 66 
-10 116 110 
-10 -100 154 
-10 -100 102 
-10 -100 165 
-10 -tW 270 
-10 -1w 211 
-10 -lw 93 
-10 -lw 112 
-10 -lw 93 
-10 -1w 211 
-10 -100 65 
-10 -lw 62 

Mn 
3622 
2313 
2311 
2689 
3439 
1262 
1614 
3745 

in 
7322 
8984 
3322 
2692 
5612 
5463 
3843 
1632 
2524 

18667 
6422 
4177 
3750 
6373 
4465 
5336 
4735 
3a50 
2475 
3463 
1204 

3167 
2239 
2513 
2036 

Co NI CU Zn Ga Ge As Se Br Rb 
27 17 41 12 4 -1 9 30 61 5 
26 32 84 13 2 -1 11 -30 152 12 
21 15 26 16 -1 -1 6-30 92 22 
36 27 n 14 3 -1 10 -30 150 33 
12 16 123 -10 -1 -1 10 -30 176 69 
29 31 141 -10 3 -1 14 -30 251 16 
IO 19 6s -10 1 -1 7 -30 136 w 
w 25 46 34 2 -1 15 -34 120 14 

4 24 102 -10 2 -1 23 -30 317 11 
31 55 91 70 3 -1 W -30 267 22 
53 44 51 -10 2 -1 34 -30 103 15 
16 x) 69 24 1 -1 16 -30 174 4 
16 29 50 -10 3 -1 9 -30 154 12 
39 26 46 11 2 -1 9 -30 133 12 
22 43 65 69 2 -1 13 -30 133 13 
19 80 96 17 -1 2 15 -30 175 4 
16 55 266 -10 3 -1 W-30259 3 
17 21 58 37 2 -1 6 -30 141 10 
55 22 34 19 5 -1 -5 30 117 21 

III 142 46 39 4 -1 6 30 103 69 
30 29 44 33 4 -1 s-30 90 36 
17 16 2s 53 5 -1 6 -30 107 3s 
27 7 71 -10 2 -1 6 -30 127 43 
64 36 74 3s 7 -1 ,I 30 271 29 
34 55 102 42 3 -1 (0 -30 139 22 
53 36 44 32 3 -1 13 -30 7s 17 
23 39 131 -10 -1 -1 30-302cc 6 
12 65 152 25 4 -1 26 30 236 2 
12 32 92 44 -1 -1 w 30 19s 5 
10 24 52 -10 2 -1 11 -30 112 22 
9s 91 144 17 2 -1 17 Jo 92 12 
14 37 36 -10 -1 -1 11 30 120 6 
27 44 107 -10 3 -1 25 -30 285 5 
31 33 97 16 2 -1 12 -30 123 1 
45 17 3s 14 3 3 w -30 143 6 

Sr Y zr 
404 7 28 
55326 65 
349 7 61 
469 29 195 
65s 28 162 

114s 47 40 
564 16 114 
53s 14 113 

134725 25 
1367 37 263 
1206 24 176 
691 17 51 
60s 15 64 
766 14 101 
733 21 110 
769 w 136 

Io6¶ 33 117 
1626 26 210 
865 10 79 
921 21 230 
609 15 212 
520 6 166 
677 19 106 
925 W 214 
782 34 176 
632 10 132 
531 16 IS 
661 24 46 
693 W 57 
ns w 103 
836 32 370 
680 9 41 

1106 25 76 
777w 57 
662 6 79 

Nb MCI 
-1 -1 
-1 -1 

1 -1 
3 -1 
2 -1 

-1 -1 
1 -1 
3 -1 

4 -1 
4 21 
5 -1 

-1 3 
-1 -1 

1 -1 
2 -1 
2 -1 
1 -1 
3 -1 
1 -1 
3 -1 
4 -1 
4 -1 

-1 -1 
5 -1 
2 -1 
3 -1 

-1 -1 
1 -1 
1 -1 

-1 -1 
3 -1 

-1 -1 
1 -1 

-1 -1 
I -1 
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EnzyneLeachJobI: 11114 Rep0 
TraceElemMValuesAnhP%rk 
vskrr=GQG%vG~gnatnlhanw 
ssmpk ID: 

R%l S 
R%2 s 
R%3S 
RQ64S 
ROgSS 
RQ5-6S 
R%7 S 
RG68S 
R%S S 

R%10 S 
IT9611 s 
R%l2 S 
R%l3 S 
R%l4 S 
R%lS S 
R%16 s 
R%l7 S 
R%16 s 
R%lS S 
R%20 S 
R%Z2 S 
l?%ZS 
R%24 S 
A%25 S 
R%26 S 
RG627S 
R%26 S 
R%2Q S 
R963oS 
R%31 s 
R%32S 
R-S 
RQ&34S 
RQ6-3SS 
R%35S 
R%37 S 
R%38S 
RQ63QS 
RSGfOS 
RQ641 S 
RQ6-42 S 
RQ543.S 

Ru Rh Pd Ag Cd In Sn Sb Te I cs 
-1 -1 -1 a.2 -0.2 0.2 -1 4 -1 37 3 
-1 -1 -1 -0.2 0.2 -0.2 -1 2 -1 37 I 
-1 -1 -1 -0.2 -0.2 -0.2 -I 3 -1 49 7 
-1 -1 -1 -0.2 -0.2 4.2 4 9 ~2 109 11 
-1 -1 -1 -0.2 -0.2 -0.2 -1 5 2 35 4 
-1 -1 -1 -0.2 -0.2 0.2 -1 2 -1 30 4 
-1 -1 -1 -0.2 -0.2 -0.2 -1 f 1 26 -1 
-1 -1 -1 -0.2 -0.2 -0.2 -1 6-1106 5 
-1 -1 -1 -0.2 -0.2 -0.2 -I 5 -1 44 -I 
-I -1 -1 0.2 -0.2 0.2 -I 3 1 53 -1 
-1 -1 -1 -0.2 -0.2 4.2 -1 3 I 39 -1 
-1 -1 -1 -0.2 4.2 -0.2 -1 15 -1 35 57 
-1 -1 -1 0.2 -0.2 0.2 -1 5 -1 31 2 
-1 -1 -1 -0.2 -0.2 -0.2 -1 3 1 30 1 
-1 -1 -1 0.2 0.2 0.2 -I 3 -1 33 2 
-1 -1 -1 -0.2 -0.2 -0.2 -1 2 -1 26 -1 
-1 -1 -1 0.2 0.2 0.2 -1 4 1 58 -1 
-1 -1 -1 -0.2 -0.2 -0.2 -1 11 -1 160 2 
-1 -1 -1 4.2 0.2 a.2 -1 5 -3 54 3 
-1 -1 -1 .0.2 -0.2 -0.2 -1 3 -1 32 -1 
-1 -1 -1 0.2 -0.2 0.2 -1 2 -1 32 10 
-1 -1 -1 a.2 -0.2 -3.2 -1 5-I 35 2 
I -1 -1 -0.2 -0.2 -0.2 -1 3-l 43 1 
-1 -1 -1 0.2 a.2 -0.2 -1 4 -1 54 -1 
-1 -1 -1 -0.2 -0.2 a2 -1 1 -1 30 I 
-1 -1 -1 4.2 -0.2 -0.2 -1 4 -1 41 -1 
-1 -1 -1 -0.2 -0.2 -0.2 -1 2 -1 27 -1 
-1 -1 -1 4.2 -0.2 -0.2 -I a -1 46 -1 
-1 -1 -1 -0.2 -0.2 0.2 -1 11 -1 29 2 
-1 -1 -1 -0.2 -0.2 -0.2 -1 4 I 3s -1 
-1 -1 -1 -0.2 a.2 a.2 -1 3 -1 22 4 
-1 -1 -1 0.2 xl.2 6.2 -1 2 -1 31 2 
-1 -I 1 -0.2 -0.2 .0.2 -1 9 1 91 -1 
-1 -1 -1 -0.2 0.2 -0.2 -1 7 -1 79 2 
-1 -1 -1 -0.2 -0.2 -0.2 -1 -1 -1 32 13 
-1 -1 -1 -0.2 -0.2 -0.2 -1 2-l 17 2 
-1 -1 -1 -0.2 0.2 0.2 -1 2 1 30 5 
-1 -1 -1 6.2 6.2 -0.2 -1 2 -I 24 -1 
-1 -1 -1 -0.2 4.2 -0.2 -1 5 -1 63 2 
-1 -1 -1 -0.2 0.4 0.2 -1 12 -1 35 -1 
-I -1 -1 -0.2 -0.2 -0.2 -1 2 -1 25 -1 
-1 -1 -1 -0.2 -0.2 -0.2 -1 5 I 112 -1 

Ea La Ce Pr Nd Sm Eo Gd T!a Dy Ho Er Tm Yb Lu HI Ta W 
2597 a 16 4 14 3 I 3 1 3 -1 I -1 2 -1 3 -1 1 
1258 4 IO 2 5 -1 -1 2 -1 -1 I -1 -1 -1 -1 2 -1 1 

976 4 IO 2 7 1 -1 2 -1 I -1 -1 -1 I -1 2 -1 -1 
465 3 a 2 5 1 -1 1 -1 I -1 -1 -1 1 -1 2 -1 5 

1353 3 7~-1 3 -1 -1 -1 -1 -1 -1 -I -1 -1 -1 2 -1 4 
1173 2 6 -I 3 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 2 -1 1 
1571 2 6 -1 3 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -I 

803 I6 31 6 27 5 2 8 1 6 2 3 -1 4 -1 3 -1 -1 
1519 5 12 2 7 2 -I 2 -1 2 -1 -1 -1 -1 -1 3 -1 -1 
1316 7 11 3 13 3 1 4 -1 4 -, 1 -1 2 -1 2 -1 -1 
1162 4 9 2 5 -1 -1 2 '-1 1 -1 -1 -I -1 -1 2 -1 -I 
1433 4 13 2 7 2 -1 2 -1 3 -1 I -1 1 -1 5 -1 -1 
1150 6 14 2 9 2 1 3 -1 2 -1 -1 -1 1 -1 2 -1 -1 
1538 5 10 2 6 2 -1 2 -1 2 -1 .I -1 1 -1 2 -1 -1 
1572 7 16 3 13 3 1 4 -1 3 -1 2 -1 2 -1 3 -1 -1 
1689 3 a 1 5 1 -1 2 -1 1 -1 -1 -1 -1 -1 2 -1 -1 
1349 12 24 4 16 3 1 5 -1 4 -1 1 -1 2 -1 2 -1 -1 
fO32 13 16 6 27 6 2 8 1 a 2 4 -1 4 1 2 -1 -1 

820 5 10 2 6 2 -1 2 -1 2 -1 -1 -1 1 -1 2 -1 -1 
1396 7 15 2 IO 2 I 3 -1 2 -1 1 -1 1 -1 2 -1 -1 
155a 3 5 1 4 -1 -1 I -1 1 -1 -1 -1 -1 -1 1 -1 1 

924 4 10 1 5 -1 -1 1 -1 -1 -1 -1 -I -1 -1 2 -1 -1 
1041 7 13 2 11 2 -1 3 -1 2 -1 1 -1 1 -1 2 -1 -1 

911 3 7 1 5 -I -1 1 -1 1 -1 -1 -1 -1 -1 1 -1 -1 
1599 4 10 2 6 I -1 2 -1 2 -1 -1 -1 -1 -1 1 -1 -1 
1133 7 12 2 11 2 -1 3 -1 2 -1 1 -1 1 -1 2 -1 -1 
1393 3 7 1 4 1 -1 1 -1 1 -1 I -1 -1 -1 1 -1 -1 
1433 9 20 4 16 3 1 5 -1 4 -1 1 -I 2 -1 2 -1 -1 

a60 3 7 -1 4 -1 I 1 -1 -1 I -1 -1 I -1 1 -1 2 
1566 5 12 2 10 3 -1 3 -1 2 -1 1 -I 1 -1 2 -I -1 
1457 3 a 1 4 -1 -1 -I -1 -1 -1 -1 -1 -1 -1 -1 -I -1 
1455 3 a -1 4 -1 -1 1 -1 -1 -1 -1 -1 -1 -1 2 -1 -1 
1135 11 23 5 22 5 1 7 I 6 1 3 -I 3 -1 2 -1 -1 

976 10 16 4 18 4 1 6 I 5 1 2 -1 3 -1 3 -1 -1 
1572 3 a -1 4 I -1 1 -1 1 -1 -1 -1 -1 -1 1 -1 -1 

911 2 5 -1 3 -1 -1 -1 -1 -1 -1 -1 -1 -I -1 1 -1 -1 
1210 2 4 -1 3 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 1 I 2 
1158 4 10 1 6 -1 -1 2 I 2 -1 -1 -1 -1 -1 -1 -1 -1 

a22 7 16 3 13 3 1 5 -I 4 -1 2 -1 2 -1 2 -1 3 
1346 5 16 2 a 2 -1 2 -1 2 -1 -1 -1 -1 -1 2 -1 2 
1140 3 7 -1 4 -I -1 -1 -1 -1 -1 -1 -1 -I -1 1 -1 1 

a04 5 9 2 10 2 -1 3 -1 3 -1 I -1 1 -1 -1 -I -1 
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EmymLakhJab#: 11114 Repo 
Tmce Ebmmt Values Are In ParIs 
Values=999BB9aregrealulhanw 
sample ID: 

RCiC-44S 
R-S 
RS643S 
Fe47s 
RB646S 
R-S 
RB6-SS 
Rg5-51 S 
R-S 
R%54 S 
R%65S 
R%56.S 
RB657S 
RB658S 
R-S 
RB68OS 
R-1 S 
RB662S 
R9663S 
RB6.64S 
R%6SS 
R-S 
RgE-67S 
R%68S 
R-S 
R%70 S 
R%71 S 
R%72 S 
R%73 S 
R%74 S 
R%75 S 
R%76 S 
R%77 S 
R%78 S 
R%79 S 
R9680S 
R%61 S 
R96-82.S 
R9683S 
RMS 
R%6SS 
RMS 

Ru Rh Pd Ag Cd In Sn Sb Te I cs Ba La Ce Pr Nd Sm Eu Gd Tb Dy 
-1 -1 -1 -0.2 0.2 -0.2 -1 6 -1 73 2 2242 17 26 6 32 7 2 10 1 9 
-1 -1 -1 -0.2 0.2 0.2 -1 3 -1 30 -1 1% 2 5 -1 3 -1 -1 1 -1 -, 
-1 -1 -1 -0.2 -0.2 -0.2 -1 4 -1 36 1 1523 5 11 2 6 2 -1 2 -1 2 
-1 -1 2 -0.2 -9.2 0.2 I‘ 5 -1. 52 -1 25% 10 26 4 19 5 2 5 -1 5 
-1 -1 -1 -0.2 -0.2 -0.2 -1 3 -1 34 -1 2234 5 11 2 7 2 I 2 -1 2 
-1 -1 -1 -0.2 a.2 -0.2 1 9 -1 117 -1 616 7 17 3 15 3 1 4 -1 4 
I -1 -1 -0.2 -0.2 -0.2 -1 3 -1 49 1 2075 6 17 3 15 3 1 4 -1 4 
-1 -1 -I -0.2 9.2 0.2 -1 3 -1 29 1 1601 4 a 1 6 1 -1 2 -1 2 
-1 -1 -1 -0.2 0.2 0.2 2 4 -1 60 2 2068 10 15 4 19 4 2 5 -1 5 
-1 -1 -1 -0.2 0.2 -0.2 -1 4 1 35 2 1677 6 15 3 14 3 2 5 -1 4 
-1 -1 -1 -0.2 0.2 4.2 2 5 -1 69 1 1267 6 8 2 10 2 -1 3 -1 3 
-1 -1 -1 -0.2 -0.2 -0.2 -1 6 -1 39 -1 4344716 1 -1 2 -1 1 
-1 -1 -1 -0.2 -0.2 -0.2 -1 2 -1 34 I X43 4 7 1 6 1 -1 2 -1 2 
-1 -1 -1 -02 0.2 0.2 -1 2 -I 32 -1 1808 4 11 1 7 1 -1 2 -1 2 
-1 -1 -1 -0.2 -0.2 -0.2 -1 3 -1 26 -1 1046 4 6 1 6 1 -1 2 -1 1 
-1 -1 -1 -0.2 -0.2 -0.2 -1 3 -1 39 -1 1610 6 10 2 12 3 1 3 -1 3 
-1 -1 1 -0.2 -0.2 -0.2 -1 6 4 95 I 16% 17 34 6 29 6 2 6 1 7 
-1 -1 -1 -0.2 0.2 0.2 -1 5 -1 34 26 1652 5 12 2 7 2 -1 2 -1 2 
-1 -1 -1 -0.2 -0.2 -0.2 -1 3 3 34 36 1910 5 13 2 6 2 -I 2 -1 2 
-1 -1 -1 -0.2 -0.2 -0.2 -1 2 -1 64 3 1562 6 13 2 9 2 -1 2 -1 2 
-1 -1 -1 -0.2 -0.2 -0.2 -1 -1 -1 35 3 16w 6 16 2 7 1 -1 2 -1 2 
-1 -1 -1 -0.2 -0.2 0.2 -1 -1 -1 35 2 1249 6 13 2 7 -1 -1 2 -1 -1 
-1 -1 -1 9.2 0.2 0.2 -1 -1 -1 32 2 2355 4 I2 I 6 -1 -1 2 -I 1 
-1 -, I 4.2 0.2 0.2 -1 -1 -1 29 -1 1644 5 17 2 7 2 -I 2 -1 2 
-1 -1 -1 -0.2 1.6 -0.2 -1 3 -1 24 4 2034 3 11 1 5 -1 -1 2 -1 1 
-1 -1 -1 0.2 0.2 0.2 -1 -1 -1 29 -1 795 5 14 2 6 1 -1 2 -1 1 
-1 -1 -1 0.2 -0.2 -0.2 -1 -1 -1 26 I 624 9 21 2 6 2 -1 2 -1 2 
-1 -1 -1 0.2 -0.2 0.2 -1 -1 -1 21 -1 1032 3 9 1 4 -1 -1 -1 -1 -1 
-1 -1 -1 -0.2 -0.2 0.2 -1 1 -1 33 -1 III5 4 12 1 4 -1 -1 2 -1 1 
-1 -1 -1 -0.2 -0.2 -0.2 -1 -1 -1 24 -1 1200 3 6 1 5 1 -1 1 -1 -1 
-1 I -1 -0.2 -0.2 0.2 -1 3 1 54 -1 1601 10 17 4 16 4 2 5 -1 4 
-1 -1 -1 -0.2 -0.2 0.2 -1 1 1 50 -1 1022 5 7 2 9 2 -I 3 -1 2 
-1 -1 -1 -0.2 0.2 0.2 -1 4 -1 69 4 162U 10 26 4 16 4 2 5 -t 4 
-1 -1 -1 -0.2 0.2 0.2 -1 2 1 36 19 1377 2 5 -1 3 -1 -1 -1 -1 -I 
-1 -1 -1 -0.2 -0.2 -0.2 -1 6 -1 37 49 1577 5 14 2 6 2 -1 2 -1 2 
-1 -1 -1 0.2 a.2 0.2 -1 2 -1 34 -1 923 3 9 -1 4 -1 -1 1 -, 1 
-1 -1 -1 -0.2 0.7 -0.2 -1 -1 I 22 2 1630 2 5 -1 3 -1 -1 -1 -1 -I 
-1 -1 -1 a.2 -3.2 -0.2 -1 3 -1 70 -1 2997 9 39 4 17 4 2 5 -1 4 
-1 -1 -1 -0.2 -0.2 -0.2 -1 -1 -1 33 -1 1666 5 14 2 7 2 -1 2 -1 2 
-1 -1 -1 -0.2 -0.2 4.2 -1 3 -1 45 -1 1469 4 14 1 6 2 -1 2 -1 I 
-1 -1 -1 -0.2 -0.2 -0.2 -1 1 1 30 -1 1177 4 9 1 5 1 -1 -1 -I I 
-1 -1 -1 0.2 -0.2 -0.2 -1 -1 -1 32 -1 1042 6 12 2 9 2 -1 3 -1 2 
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EnzyreLeachJobl: 11114 Repo 
T~E~VlkaAreinParta 
vahms=999999arsgreatNmanw 
Smpk ID: 

R-7 S 
R96-6SS 
RS6-6SS 
R96.9us 
R96-9, S 
R96.92S 
R96-93 S 
R96-M S 
R9%95 S 
R96-96 S 
R96.97 S 
R9695 S 
R9699S 

R9+lW S 
R96-101 s 
R96102 S 
R96.103 S 
R%104 S 
R96-105 S 
R96106 S 
R96107 S 
R96-108 S 
R96.109 S 
R96-110 S 
R9&,11 S 
R~ll2 S 
R96113 S 
R96-114 S 
R9Sll5 S 
R96116 s 
R95-117 S 
R96116 S 
RS6-119 S 
R9%120 S 
R96-121 S 
R96122 S 
R96-123 S 
Rwl24 S 
R9%125 S 
R96-126 S 
R96-127 S 
Rwl26 S 

Ru Rh Pd Ag Cd In Sn Sb Te I Cf 
-1 -1 -1 4.2 0.2 -0.2 -1 -1 -1 37 -1 
-1 -1 -1 -0.2 -0.2 4.2 -1 4 -1 15 -1 
-1 -I -1 -0.2 -0.2 -0.2 -1, -1 -1 21 -1 
-1 -1 -1 -0.2 -0.2 0.2 -1 -1 -1' 34 -1 
-1 -1 -1 -0.2 4.2 0.2 -1 -1 -1 23 -1 
-1 -1 -1 -0.2 0.2 0.2 -1 I -1 20 -1 
-1 -1 -1 -0.2 0.2 -0.2 -1 2 -1 57 -1 
-1 -1 I 4.2 -0.2 -0.2 -1 I -1 20 -1 
-1 -1 -1 -0.2 -0.2 -0.2 -1 3 -1 52 -1 
-1 -1 -1 -0.2 0.2 -0.2 -1 1 -1 22 -1 
-1 -1 -1 -0.2 4.2 0.2 -1 -1 -1 M -1 
-1 -1 -1 -0.2 0.2 -0.2 -1 -1 I M -1 
-1 -1 -1 -0.2 0.2 -0.2 -1 -1 -1 25 -1 
-1 -1 -1 -0.2 -a2 0.2 -1 3 -1 68 -1 
-1 -1 -1 -0.2 4.2 -0.2 -1 -1 -1 32 2 
-1 -1 -1 -0.2 -9.2 4.2 -1 -1 -1 40 4 
-1 -1 -1 n-2 0.2 -0.2 -1 3-j 45 1 
-1 -1 -1 -0.2 0.4 0.2 -1 2 1 34 -1 
-1 -1 -1 -0.2 -0.2 4.2 -1 1 -1 24 -1 
-1 -1 -1 -0.2 -9.2 0.2 -1 -1 -1 19 -1 
-1 -1 -1 0.2 4.2 0.2 -1 -1 -1 32 -1 
-1 -1 -I -0.2 a.2 0.2 -1 5 -1 33 -1 
-1 -1 -1 0.2 0.2 -0.2 -1 5 2 39 2 
-1 -1 -1 6.2 6.2 -0.2 -1 2 -1 28 -1 
-1 -1 -1 -0.2 0.2 -0.2 -1 2 -1 31 -1 
-1 -1 -1 0.2 -0.2 -0.2 -1 2 -1 39 -1 
-1 -1 -1 4.2 0.2 -0.2 -1 1 -1 45 -1 
-1 -1 -1 0.2 0.2 -0.2 -1 3 -I 106 -1 
-1 -1 -1 0.2 -0.2 0.2 -1 -1 -1 31 -1 
-1 -1 -1 0.2 0.2 6.2 -1 1 -1 31 -1 
-1 -, -1 0.4 0.2 6.2 1 20 -1 35 6 
-1 -1 -1 0.2 0.2 6.2 -1 , -1 43 -1 
-1 -, -1 a.2 0.2 0.2 2 -1 -1 24 2 
-1 -1 -1 0.2 a.2 0.2 -1 -1 -1 29 -1 
-1 -1 -, 0.2 -0.2 0.2 -1 2 -1 47 -1 
-1 -1 -1 -0.2 0.2 -0.2 -1 -1 -1 29 -1 
-1 -1 -1 a.2 -0.2 -0.2 -1 -1 -1 26 -1 
-1 -1 -1 0.2 -0.2 Jz.2 -1 2 1 57 -1 
-1 -1 -1 a.2 -0.2 -0.2 -1 4 I 72 -1 
-1 -1 -1 0.2 -0.2 -0.2 -1 5 -1 76 -1 
-1 -1 -1 0.2 a2 -0.2 -1 4 -1 5s -1 
-1 -1 -1 -0.2 9.2 -0.2 -1 5 -1 62 -1 

6a 
1254 
1134 
993 
55.3 
981 
565 
555 

1054 
1766 
1308 
1219 

669 
1093 
2314 
,419 
2224 
1179 
1085 
1264 

137 
1466 
1569 
1543 
1262 
1104 
1469 
1302 
1949 

1465 

1270 
1612 
12#6 

1439 
676 
619 
877 

,031 
,674 
1719 

La Ce Pr Nd Sm EU Gd Tb Dy Ho Er Tm yb Lu Hf Ta W 
5 11 2 7 2 -1 2 -1 2 -1 -1 -1 -1 -1 3 -1 -1 
2 4 -1 2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 
4 13 2 6 1 -1 2 -1 1 -1 -1 -1 -1 -1 2 -1 -1 

2326 638 7 3 11 2 9 2 4 -1 4 -1 2 -1 -1 
6 14~ 2 10 3 -1 3 -1 2 -1 1 -1 1 -1 2 -1 -1 
2 7 -1 3 -1 -1 -1 -1 -, -1 -, -1 -1 -1 -1 -1 -1 
3 6 1 6 1 -1 2 -1 1 -1 -1 -1 -1 -1 4 -1 1 
2 9 -1 3 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 2 -1 -1 
9 16 4 16 4 1 6 -1 5 -1 2 -1 3 -1 3 -1 -1 
5 16 2 7 2 -1 2 :I 2 -1 -1 -1 -1 -1 2 -1 1 
2 6 1 3 -1 -1 -1 -1 -1 -1 -1 -1 I -1 -1 -1 -1 
2 8 -1 4 -1 -1 -1 -1 -1 -1 -, -1 -1 -1 1 -1 -1 
3 6 -1 4 -1 -1 I -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

10 26 4 16 3 1 4 -1 4 -1 2 -1 2 -1 4 -1 2 
2 7 -, 4 -1 -1 -1 -1 -1 -1 -1 -1 -1 -I 2 -1 -1 
3 7 -1 3 -1 -t -1 -1 -1 -1 -1 -1 -1 -1 1 -1 -1 
3 7 -1 3 -1 -1 -1 -1 -1 -1 -1 -1 -1 -I 2 -1 -1 
2 6 -1 2 1 -1 -1 -1 -1 -1 -I -1 -1 -1 1 -, -1 
5 14 2 7 1 -1 2 -1 2 -1 -1 -1 -1 -1 3 -1 -1 

11 25 3 15 2 -1 2 I 2 -1 -1 -1 -1 -, -1 -1 -1 
3 6 1 5 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 2 -1 -1 
6 14 3 15 3 1 6 -1 4 -1 2 -1 2 -I 3 -1 -1 
9 12 3 17 4 2 5 -1 4 -1 2 -1 2 -1 2 -1 1 
5 10 2 9 2 -1 2 -1 2 -I 1 -1 I -1 -1 -1 , 
5 10 2 6 1 -1 2 -1 2 -1 -1 -1 -1 -1 2 -1 -1 
8 15 3 15 4 1 5 -1 4 -1 2 -1 2 -1 2 -1 -1 

13 26 5 24 4 2 6 -1 5 -1 2 -1 2 -1 2 -1 -1 
10 34 4 19 4 1 6 -1 4 -1 2 -1 3 -1 4 -1 -1 

7 25 3 13 3 -1 4 -1 3 -1 1 -1 1 -1 3 -1 -1 
922 314 3 1 5 -1 3 -1 2 -1 2 -1 2 -1 -1 
5 I6 2 9 2 -1 3 -1 2 -1 -, -1 1 -1 4 -1 1 
5 14 2 7 2 -1 2 -1 2 -1 -1 -1 -1 -1 5 -1 -1 
4 9 1 4 1 -1 1 -1 -1 -1 -1 -1 -1 -1 2 -1 1 
2 4 -1 2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 I -1 -1 

11 17 4 20 5 2 6 -1 5 -1 2 -1 3 -1 4 -1 -1 
6 16 3 16 3 1 5 -1 4 -1 2 -1 1 -1 3 -1 -1 
4 9 1 6 2 -1 2 -1 1 -1 -1 -1 -1 -1 2 -1 -1 
7 12 3 12 3 -1 4 -1 3 -1 2 -1 2 -1 2 -1 -1 
5 9 2 9 2 -1 3 -1 2 -I -I -1 1 -1 1 -1 1 
6 17 3 12 2 -1 4 -1 3 -1 1 -1 2 -1 3 -1 2 
7 14 3 13 3 1 4 -1 3 -1 2 -1 2 -1 3 -1 -1 

10 15 4 19 5 2 5 -1 5 -1 2 -1 3 -1 4 -1 -1 
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EnzymL.shJcb#: II114 Rqxa 
Trace Ekm& Values Am In Parts 
Values=ss99saregthanw 
sample ID: 

RS6129 S 
R061JO S 
RSS-131 S 
RgB132 S 
R96-133 S 
R96134 S 
R96-13S S 
R%135 S 
R96-137 S 
R96I36 S 
RWl39 S 
R96-140 S 
Rsl41 S 
R96-142 S 
R96-I43 S 
RS3-144 S 
R96-149 S 
R96-153 S 
R96155 S 
R96158 S 
R9S160 S 
R96-164 S 
R9Gl65 S 
RG6169 S 
R'X-171 S 
R96-174 S 
R96176 S 
R96-179 S 
RC&181 S 
R9&164 S 
R96-166 S 
R!%-169 S 
R96191 S 
RX-192 S 
R9&197 S 
R96200 S 
R96-202 S 
R%XZO5 S 
R%XU7 S 
R96-209 S 
R96-210 S 
R96212 S 

Rh Pd Ag Cd In Sn Sb Te 
-1 -1 -0.2 0.2 -0.2 -1 4 -1 

1 -1 
2 -1 
6 ~1. 
7 1 

10 1 
4 1 
5 1 
4 -1 
1 -1 

-1 -1 
-1 -1 
-1 -1 
-1 -1 
-1 -1 
-1 -1 

1 -+ 
5 1 
2 -1 
6 2 
5 -1 
1 -1 
3 -1 
3 -1 
5 -1 
2 1 
4 -1 
3 -1 
2 1 
3 -1 
2 -1 
6 -1 
2 -1 

-1 -1 
1 1 
2 -1 
1 -1 

-1 -1 
2 -1 
2 -1 
1 -1 
3 -1 

I 
46 
30 
49 
59 

114 
110 

65 
73 
57 
41 
37 
41 
37 
40 
36 
41 
18 

101 
40 
95 

143 
34 
75 
55 
6a 
63 
41 
47 
63 
67 
40 

176 
46 
34 
25 
61 
29 
50 
47 
49 
32 

162 

CS Sa La Ce Pr Nd Sm Eu Gd Tb 
-I 1709 9 17 3 I7 4 2 5 -1 
-1 1642 3 9 1 5 1 I 1 -1 
-1 1216 4 11 1 6 1 -1 2 -1 
-1 1153 7 IS 3 13 3 -1 4 -1 

1 628 6 14 3 13 2 -1 4 -1 
2 806 6 12 2 9 2 -I 3 -1 

-1 loal 6 13 3 11 2 -1 3 -1 
I 618 7 a 3 11 2 -1 3 -1 

2 1057 10 19 3 16 4 1 5 -1 
-1 1118 7 2x7 3 11 2 -1 3 -1 
-1 1217 7 16 3 ,I 2 1 3 '-1 
-1 1761 3 9 1 5 1 -1 1 -1 
-1 729 2 5 -1 2 -1 -1 -1 -1 
-1 1212 3 11 1 5 -1 -1 1 -1 
-1 1291 2 a -1 3 -1 -1 -1 -1 
-1 1137 2 4 -1 3 -1 -1 -1 -1 
-1 1363 3 8 -1 4 -1 -1 -1 -1 
-1 1107 9 19 3 16 3 1 5 -1 
-1 1276 7 16 3 11 2 -1 4 -1 
-1 1329 32 46 13 63 14 4 19 3 
-1 811 12 19 5 23 5 2 7 -1 
2 1633 3 7 1 5 -1 -1 1 -1 
4 1543 13 23 5 23 5 2 6 -1 
6 1015 17 30 6 26 6 2 7 1 
1 1533 9 21 4 1s 4 1 5 -1 

-1 1276 7 16 3 12 2 -1 3 -1 
-1 759 10 21 4 19 4 1 5 -1 
4 ,548 7 12 3 1, 3 1 3 -1 
2 906 7 16 3 ,I 3 -1 3 -1 
1 1334 a 19 3 15 3 1 4 -1 
2 1726 10 24 4 17 3 1 4 -1 

-1 956 15 22 6 29 6 2 6 1 
-1 2245 10 19 4 16 3 2 5 -1 
-1 ,334 3 8 1 5 1 -1 2 -1 
-1 ,601 4 9 1 6 1 -1 2 -1 

1 2270 14 16 5 24 5 2 7 -1 
1 819 5 6 2 7 2 -1 2 -1 
1 1259 5 9 2 7 1 -1 2 -1 

-1 1774 6 15 2 9 2 -1 2 -1 
1 1666 3 * 1 4 -1 -1 -1 -1 
1 la6a 2 5 -1 3 -1 -1 -1 -1 

-1 1535 14 39 6 25 5 2 7 1 

Dy Ho Er Tm rb LU 
4 -I 2 -1 2 -I 
1 -1 -1 -1 -1 -I 
1 -1 -1 -1 -1 -1 
3 -1 I -I 2 -1 
3 -1 1 -1 2 -1 
2 -1 1 -I 1 -1 
3 -1 1 -1 1 -1 
3 -1 1 -1 I -1 
4 -1 2 -1 2 -1 
2 -1 , -I 1 -I 
2 -1 -I -1 1 -1 
1 -1 -1 -1 -1 -I 

-1 -1 -, -1 -1 -1 
-1 -1 -1 -1 -1 -1 
-1 -1 -, -1 -1 -1 
-1 -1 -1 -1 -1 -I 
-1 -1 -1 -1 -1 -1 

4 -1 2 -1 2 -1 
3 -1 -1 -1 1 -1 

16 3 7 1 9 2 
6 1 2 -1 3 -1 
1 -1 -1 -1 -1 -1 
6 -1 3 -1 3 -1 
6 1 3 -1 3 -1 
4 -1 2 -1 2 -1 
2 -1 -1 -1 1 -1 
5 -1 2 -1 3 -1 
3 -1 1 -1 1 -1 
3 -1 1 -1 1 -1 
4 -1 1 -1 1 -1 
4 -1 1 -1 2 -1 
a 1 3 -1 4 -1 
5 -1 2 -1 2 -1 

-1 -1 -1 -1 -1 -1 
1 -1 -1 -1 -1 -1 
5 1 2 -1 2 -1 
2 -1 -1 -1 -1 -1 
2 -1 -1 -1 -1 -I 
2 -1 -1 -1 1 -1 

-1 -1 -1 -1 -1 -1 
-1 -1 -1 -1 -1 -1 

7 1 3 -1 4 -1 

nr 111 YY 

4 -1 -I 
2 -1 -1 
2 -1 -1 
2 -I 2 
2 -1 7 

-1 -1 9 
2 -1 2 

-1 -1 1 
3 -1 2 
3 -1 2 
2 -1 -1 
2 -1 -1 
1 -1 -1 
3 -1 -1 
2 -1 -1 
2 -1 -1 
1 -1 -1 
2 -1 1 
2 -1 -1 
7 -1 -1 
3 -1 -1 
1 -1 -1 
4 -1 -1 
6 -1 2 
3 -1 -1 
3 -1 -1 
6 -1 -1 
3 -1 1 
3 -1 1 
3 -1 -1 
3 -1 -1 
3 -1 -1 
3 -1 -1 
1 -1 -1 
2 -1 -1 
4 -1 -1 
2 -1 -1 
3 -1 -1 
3 -1 1 
2 -1 -1 
2 -1 -1 
a -1 -1 
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ErqneLeadtJabI: 11114 Repo 
TraceEkmentVahesAreinPalts 
VahJs=sss9Q9mg&~mnw 
sample ID: 

R96-215 S 
R96217 S 
Rsszo s 
R96.m s 
R98226 S 
R&277 S 
R96226 S 
R96-229 S 
R96-230 S 
RkW-231 S 
R96232 S 
R9E233 S 
R96.234 S 
R98235 S 
R98236 S 
R9W37 S 
RX.236 S 
R96-2X9 S 
R9&240 S 
R96-241 S 
R9&242 S 
RX-243 S 
R9C244 S 
R9S-245 S 
R9&246 S 
R96-247 S 
R96246 S 
R96-249 S 
R96250 S 
R96251 S 
R96252 S 
R9S253 S 
RSC-254 S 
R96255 S 
R96256 S 
R%-257 S 
R96-258 S 
R%-259 S 
R96-2CO S 
R96261 S 
RF%-262 S 
R96-263 S 

Ru Rh Pd 
-1 -1 -1 
-1 -1 -1 
-1 -1 -1 
-I -1 -1 
-I -1 -1 
-1 -1 -1 
-1 -1 -1 
-1 -1 -1 
-1 -I -1 
-1 -1 -1 
-I -1 -1 
-1 -1 -1 
-1 -1 -1 
-I -1 -1 
-1 -1 -1 
-1 -1 -1 
-1 -1 -1 
-1 -1 -1 
-I -1 -1 
-I -1 -I 
-1 -1 -1 
-1 -1 -1 
-1 -1 -1 
-1 -1 -1 
-1 -1 -1 
-1 -1 -1 
-1 -1 -1 
-1 -1 -1 
-1 -1 -1 
4 -1 -1 
-1 -1 -I 
-I -1 -1 
-1 -1 -1 
-1 -1 -1 
-1 -1 -1 
-1 -1 -1 
-1 -1 -1 
-1 -1 -1 
-1 -1 -1 
-1 -1 -1 
-1 4 -1 
-1 -1 -1 

m 
-0.2 
0.2 
0.2 
-0.2 
-0.2 
-0.2 
-9.2 
4.2 
-0.2 
-0.2 
4.2 
-0.2 
0.2 
4.2 
4x2 
4.2 
4.2 
4.2 
0.4 
0.6 

-0.2 
0.2 
-0.2 
-0.2 
-0.2 
6.2 
4.2 
4.2 
-0.2 
4.2 
0.2 
-0.2 
6.2 
0.2 
6.2 
-0.2 
a.2 
0.2 
-0.2 
4.2 
-0.2 
5.2 

cd 
4.2 
0.2 
-0.2 
-0.2 
-0.2 
0.2 
0.2 
-0.2 
0.2 
-0.2 
-0.2 
-0.2 
0.2 
-0.2 
0.2 
0.2 
0.2 
-0.2 
-0.2 
0.2 
0.2 
a.2 
-0.2 
-0.2 
-0.2 
0.2 
0.2 
-0.2 
6.2 
-0.2 
-0.2 
-0.2 
0.2 
0.2 
-0.2 
0.2 
-0.2 
0.2 
-0.2 
-0.2 
0.2 
-02 

In 
a.2 
a.2 
-0.2 
-0.2 
-0.2 
a.2 
-0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
-0.2 
-0.2 
4.2 
0.2 
-0.2 
0.2 
-0.2 
-0.2 
-0.2 
-0.2 
-0.2 
-0.2 
-0.2 
-0.2 
-0.2 
0.2 
0.2 
0.2 
0.2 
6.2 
-0.2 
-0.2 
6.2 
0.2 
-0.2 
-0.2 
-0.2 
0.2 
0.2 

Sn Sb Te 
-I 1 -I 
-1 2 -I 
-I 2 -1 
-1. 6 -I 
I 1 I' 
1 1 -1 

-1 1 -I 
4 1 -1 
-1 2 -I 
-1 3 -I 
-1 3 -1 
-1 4 -1 
-1 2 -1 
-1 1 -1 
-1 4 -1 
-1 2 I 
-1 2 -1 
-1 4 -1 
-1 4 -1 
-1 4 -1 
-I 1 -1 
-1 4 -1 
-1 3 -1 
-1 6 1 
-I 1 -1 
-1 1 -1 
-1 2 -1 
-1 -1 -1 
-1 -1 -1 
-1 -1 -1 
-1 -1 -1 
-1 3 -1 
-1 3 -1 
-1 2 -1 
-1 -1 -1 
-1 1 -1 
-1 3 I 
-1 1 -1 
-1 -1 -1 
-1 -1 -1 
-1 1 -1 
-1 -1 -1 

I 
65 
46 
53 
51 
28 
W 
Jo 
41 
43 
46 
65 
63 
37 
36 
76 
35 
43 
97 
6s 
96 
31 

164 
32 

109 
17 
13 
31 
15 
17 
30 
16 
53 
42 
13 
11 
32 
45 
52 
22 
w 
16 

-10 

CS 
7 
1 
2 

xl 
-1 
2 

-1 
-1 
-1 
-I 
-1 
-1 
-1 
-1 

1 
1 
2 

-I 
2 

-1 
-I 
-1 
-I 
2 

-1 
-I 
-I 

1 
-1 
-1 
-1 

1 
1 

-I 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 

Ba 
1690 
1351 
23% 
1160 
1670 
1375 
111s 

597 
1464 
1039 

643 
1374 
1061 

653 
620 

1156 
1194 

944 
1293 
1338 
1373 

579 
1113 

719 
1322 
,251 
1210 
1527 

619 
750 
665 
99, 

1204 
967 

,047 
995 
772 
906 

1145 
1240 
1247 
2203 

La Ce Pr Nd Sm EU Gd Tb Dy Ho Er Tm Yb Lu Hi Ta W 
7 18 2 IO 2 -1 3 -1 2 -I 1 -1 1 -1 3 -I -1 

IO 19 3 I6 4 1 4 -1 3 -I 1 -I 2 -1 3 -I -1 
7 15 3 13 3 2 4 -1 3 -1 2 -1 2 -1 3 -1 -1 
5 14 2 6 2 -1 2 -1 2 -1 -I -1 1 -1 3 -1 2 
3 6 2 7 1 -1 2 -1 I -I -1 -1 -1 -1 2 -1 -1 
3 6 1 4 -1 -I 1 -1 -1 -1 -1 -1 -1 -1 2 -1 2 
6 16 3 11 2 -1 3 -1 3 -1 -1 -1 1 -1 3 -I 2 
6 23 3 13 3 -1 4 -1 3 -1 1 -1 2 -1 3 -I 2 
4 10 1 6 1 -1 2 -1 2 -1 -1 -1 -1 -1 3 -1 -1 
5 14 2 10 2 -1 2 -1 2 -1 -1 -I 1 -1 2 -1 -1 

10 12 4 19 5 1 5 .-I 5 -1 2 -1 2 -1 -1 -1 2 
1320627 7 2 9 1 6 2 4 -1 4 -1 3 -I 1 

9 16 4 IS 3 2 6 -1 5 -1 2 -1 2 -1 2 -1 -1 
6 16 2 9 2 -1 2 -1 2 -1 -I -1 1 .I 3 -I 1 

1321 523 5 2 7 16 1 3 -1 3 -1 4 -1 -1 
6 15 3 13 3 -1 4 -1 3 -1 1 -1 2 -1 3 -1 -1 
9 14 3 17 3 1 4 -1 4 -1 2 -1 2 -1 3 -1 -1 

(3 16 6 26 6 2 6 1 7 1 3 -1 4 -1 1 -1 1 
1329 524 5 2 6 16 1 3 -1 3 -1 2 -1 3 
13 16 5 22 4 I 7 -I 5 1 2 -1 3 -1 2 -1 3 

5,3 2 8 2 -1 2 -1 2 -1 -1 -1 -1 -1 2 -1 -1 
5 10 2 9 2 -1 3 -1 3 -1 I -1 2 -1 -1 -1 1 
3 11 1 5 -1 -1 2 -1 2 -1 -1 -1 -1 -1 2 -1 -I 
5 6 2 6 2 -1 2 -1 3 -1 1 -1 2 -1 1 -1 13 
3 7 -1 3 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 2 -1 -1 
3 7 -1 3 -1 -1 -1 -1 -1 -1 -1 -1 -1 -I 1 -1 -1 
4 10 1 4 -1 -1 1 -1 -1 -1 -1 -1 -1 -1 2 -1 -I 
2 6 -1 3 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 I -1 -1 
3 9 -1 3 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 
6 13 2 9 2 -1 2 -1 2 -1 -1 -1 -1 -1 3 -I -1 
3 6 -1 3 -1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 
7 13 3 13 4 -1 4 -1 4 -1 2 -I 2 -1 2 -1 -1 
9 14 3 17 3 1 5 -I 4 1 2 -1 2 -1 3 -1 -1 
9 1, 316 4 1 5 -1 5 -1 2 -1 3 -1 -1 -1 -1 
3 9 I 4 -1 -1 1 -1 1 -1 -1 -1 -1 -1 1 -I -1 
6 24 3 14 4 -1 4 -1 4 -1 2 -1 2 -1 2 -1 -1 

1121 420 4 1 6 15 1 2 -1 3 -1 -1 -1 2 
11 17 4 20 4 1 5 -1 4 1 2 -1 2 -1 2 -1 -1 

729 315 3 1 4 -1 4 -1 2 -1 2 -1 3 -1 -1 
11 22 4 16 3 1 4 -1 3 -1 2 -1 2 -1 3 -1 -1 

6 9 2 9 2 -1 3 -1 2 -1 1 -1 1 -1 2 -1 -1 
2 6 -1 3 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 
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EnzymeLwhJobI: 11114 Repn 
Traa E*ment Vahrar An in Parts 
Va!4Ks=s9999saagrssterthnnw 
Sampk IO: RU Rh Pd Ag Cd In 

R%2a4 s -1 -1 -1 -0.2 0.2 0.2 
R%26s s -1 -1 -1 -0.2 -6.2 -0.2 
R%266 s -1 -1 -1 -0.2 -0.2 -0.2 
R%m S -1 -1 -1 -0.2 -0.2 -0.2 
R%26S S -1 -1 -1 -0.2 -0.2 -0.2 
R%289 S -1 -1 -I -0.2 0.4 -6.2 
Rg6-270 S -1 -1 -1 a.2 0.7 -0.2 
R%2?1 S -1 -1 -1 -0.2 0.7 4.2 
R%2?2 S -1 -1 -1 0.2 0.2 -0.2 
R%2?3 S -1 -1 I 0.2 0.2 0.2 
R%2?4 S -1 -1 -1 -0.2 0.4 xl.2 
R%2?5 S -1 -1 -1 -0.2 -0.2 0.2 
RgKZ?6 S -1 -1 -1 -0.2 -0.2 -0.2 
R%2?7 S -1 -1 -1 -0.2 0.2 -0.2 
R%2?6 S -1 -1 -1 -0.2 0.4 -0.2 
R%2?g S -1 -1 -1 -0.2 -0.2 -0.2 
R%28OS -1 -1 -1 -0.2 -0.2 4.2 
R%261 S -1 -1 -1 0.2 0.2 0.2 
RX-262 S -1 -1 -1 -0.2 0.2 -0.2 
Rg-3-263 S -1 -1 -1 -0.2 0.2 -0.2 
RX-264 S -1 -1 -1 -0.2 0.2 6.2 
R%2ffi S -1 -1 -1 a.2 -0.2 0.2 
R96-286 S -1 -1 -1 -0.2 -0.2 -0.2 
R%267 5 -1 -1 -1 -0.2 -0.2 0.2 
R%268 S -1 -1 -1 -0.2 6.2 -0.2 
R%289 S -1 -1 -1 0.2 0.4 -0.2 
RX-2gO S -1 -1 -1 0.2 0.4 0.2 
R%261 S -1 -1 -1 0.2 1.1 -0.2 
RX-292 S -1 -1 -1 0.2 3.0 -0.2 
R9!3-293 S -1 -1 -1 a.2 1.8 0.2 
R%294 S -1 -1 -1 0.2 0.2 6.2 
R!X-295 S -1 -1 -1 -0.2 1.3 0.2 
R96-2% S -1 -1 -1 0.2 0.2 4.2 
R%291 S -1 -1 -1 a.2 1.6 0.2 
R%296 S -1 -1 -1 0.2 0.4 6.2 
R%299 S -1 -1 -1 -0.2 -0.2 0.2 
R93-3COS -1 -1 -1 0.2 0.5 6.2 
R%3Ql S -1 -1 -1 -0.2 1.4 -0.2 
R%302 S -1 -1 -1 0.2 1.6 6.2 
R%303 S -1 -1 -1 -0.2 2.5 -0.2 
RSXX304S -1 -1 1 0.2 4.2 0.2 
R-S -1 -1 -1 -0.2 -0.2 6.2 

Sn Sb Te I cs 68 La Ce Pr Nd Sm Eu Gd Tb Dy 
-1 5 -1 114 -1 1295 5 11 2 9 2 -1 3 -1 2 
-1 -1 -1 25 -1 1.323 4 11 1 5 I -1 2 -1 1 
-1 2 I 39 -1 2106 7 13 2 12 3 1 4 -1 4 
-1 5 -1 146 I 1746 6 10 3 15 4 2 5 -1 5 
-1‘ 2 -1. 43 -1 1112 7 9 3 14 3 -1 4 -1 4 
-1 4 -1 30 -1 1652 4 9 2 8 2 -1 2 -1 2 
-1 1 -1 37 2 2633 4 11 1 5 1 -1 -1 -1 1 
-1 6 -1 104 7 1409 620 314 4 1 4 -1 4 
-1 3 -1 57 -1 1069 13 16 5 24 5 2 7 1 6 
-1 3 -1 65 -1 1452 9 23 3 14 3 1 4 -1 4 
-1 1 -1 26 -1 1407 5 13 2 6 2 -1 2 -1 2 
-1 5 -1 40 -1 644 9 14 3 16 3 1 6 '-1 5 
-1 6 -1 54 -1 1108 6 14 3 13 3 1 5 -1 3 
-1 12 -1 54 -1 16% 1329 525 6 2 9 1 6 
-1 5 -1 63 -1 1161 626 312 2 1 5 -1 4 
-1 3 -1 46 -1 645 4,2 2 7 2 -1 2 -1 2 
-1 2 -1 25 -1 1542 6 17 2 9 2 -1 3 -1 2 
-1 2 -1 36 -1 634 13 23 5 22 4 1 6 1 5 
-1 1 -1 23 -1 775 4 12 1 7 2 -1 2 -1 2 
-1 -1 -1 26 -1 1765 6 24 2 9 3 -1 2 -1 2 
-1 1 -1 29 -1 1556 725313 3 1 3 -1 3 
-1 -1 -1 25 -1 1524 4 14 2 6 1 -1 2 -1 2 
-1 2 -1 31 -1 1296 6 17 3 12 2 1 3 -1 3 
-1 9 -1 139 70 931 14 5 5 27 6 2 11 2 9 
-1 1 -1 50 15 2465 6 18 2 10 2 1 3 -1 3 
-1 2 1 42 2 2251 724312 2 1 3 -1 3 
-1 5 -1 34 61 2191 2 5 -1 3 -1 -1 -1 -1 -1 

1 3 -1 32 9 2458 4 12 1 6 1 -1 2 -1 1 
-1 2 I 23 6 2703 4 ,I 1 5 1 -1 1 -1 -1 
-1 2 -1 31 4 2467 4 13 1 5 1 -1 1 -1 2 
-1 3 -1 24 3 2255 6172 8 1, 2 -1 2 
-1 2 1 24 4 2553 3 6 -1 4 -1 -1 -1 -1 -, 
-1 -1 -1 35 1 2323 3 10 1 4 -1 -1 1 -1 -1 
-1 -1 -1 23 7 3324 3 9 -1 4 -1 -1 1 -1 -1 
-1 1 -1 28 13 5969 513 16 12 2 -1 2 

1 4 -1 31 11 4195 7 23 3 12 2 2 3 -1 3 
-1 7 -1 34 3 1632 4 11 1 6 1 -1 1 -1 1 
-1 42 1 74 22 62-3 4 13 2 6 2 -1 3 -1 2 
-1 5 -1 22 5 2515 2 6 -1 3 -1 -1 -1 -1 -1 
-1 2 -1 38 117 3579 720 311 2 1 3 -1 2 
-1 6 1 76 1 1076 14 25 5 26 6 2 6 1 6 
-1 -1 -1 25 9 2193 3 IO 1 5 -1 -1 -1 -1 -1 
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11196RPT.XLS 

EnzymcLeachJobX: 11114 Rqx, 
Trace Ebmml Valms Am In Park 
Values=999999angnasrmnw 
sample ID: 

Rss3rsS 
Fm.307 s 
RMS 
R%-303S 
R%-310 s 
R%311 S 
R-12 S 
R-13 S 
RS6-314 S 
R%=MS S 
R56-316 S 
R96-317 S 
R96-316 S 
R%319 S 
A%320 s 
R%321 S 
R%322 S 
R-23 S 
R-24 S 
R96-325 5 
R96326 S 
RS5-327 S 
R96-229 S 
R-S 
R%331 S 
R%U2 S 
R-S 
R%334 S 
R%335 5 
R%336 S 
R%337 S 
R%338 S 
R%339 S 
R%34C S 
R%341 s 
R%342 S 
R%343 S 
R%344 S 
R%345 S 
R-S 
R96-347 S 
R-S 

Ru Rh Pd Ag 
-1 -1 -1 0.2 
-1 -1 -1 0.2 
-1 -1 -1 -0.2 
-1 I -1 0.2 
-1 -1 -1 -0.2 
-1 -1 -1 -0.2 
-1 -1 -1 .a2 
-1 -1 -1 0.2 
-1 -1 -1 0.2 
-1 -1 -1 0.2 
-1 -t -1 -0.2 
-1 -1 -1 -0.2 
-1 -1 -1 -0.2 
-1 -1 -1 -0.2 
-1 -1 -1 -0.2 
-1 -1 -1 al.2 
4 -1 -1 a.2 
-1 -1 -1 0.2 
-1 -1 -1 4.2 
-1 -1 -1 6.2 
-1 -1 -1 -0.2 
-1 -1 -1 -0.2 
-1 -1 -1 6.2 
-1 -1 -1 6.2 
-1 -1 -1 4.2 
-1 -1 -1 6.2 
-1 -1 1 -0.2 
-1 -1 -1 -0.2 
-1 -1 -1 -0.2 
-1 -1 -1 0.2 
-1 -1 -1 0.2 
-1 -1 2 6.2 
-1 -1 -1 -0.2 
-1 -1 1 -0.2 
-1 -1 -1 0.2 
-1 -1 -1 0.2 
-1 -1 -1 a.2 
-1 -1 -1 6.2 
-1 -1 -1 a.2 
-1 -1 -1 -0.2 
-1 -1 -1 0.2 
-1 -1 -1 0.2 

cd 
0.2 

1.2 
0.9 

4.2 
-0.2 

0.9 
1.6 
0.3 
1.3 
2.2 

4.2 
4.2 
0.3 

-0.2 
0.2 
0.4 
0.3 

0.2 
0.3 
0.3 

-0.2 
1.0 
0.3 
0.6 
1 .o 

0.2 
-0.2 
0.6 
0.3 

-0.2 
0.3 
0.3 

0.2 
0.4 

0.2 
0.2 
-0.2 
0.3 

0.2 
0.3 

-0.2 
0.2 

In Sn Sb Te I cs 
-0.2 -1 1-l 34 3 
-0.2 -1 4 -1 63 142 
-0.2 -1 6 -1 25 57 
-0.2 -1' -1 -1. 34 2 
-0.2 -1 6 -1 62 22 
0.2 -I 1 -1 32 55 
0.2 -1 30 2 33 6 
-0.2 -1 5 -1 56 49 
0.2 -1 9 -1 34 9 
-a2 -1 2 -1 32 27 
4.2 -1 3 -1 26 27 
0.2 -1 5 -1 44 1 
-0.2 -1 2 -1 35 4 
-0.2 -1 1-I 29 6 
0.2 -1 -1 -1 23 2 
4.2 -t 22 -1 60 -1 
0.2 -1 4 -f 49 -1 
-0.2 -1 1 -1 24 -1 
a.2 -1 5 -1 49 3 
4.2 -1 5 -1 77 27 
4.2 -1 1 -1 16 6 
0.2 -1 -1 -1 32 I5 
0.2 -1 -1 -1 38 29 
0.2 -1 2 1 34 75 
0.2 -1 2 -1 22 2 
4.2 -1 5 -1 65 1 
-0.2 -1 6 -1 56 1 
-0.2 -1 1 -1 24 4 
Al.2 -1 4 -1 24 2 
a.2 -1 -1 -1 24 -1 
Al.2 -1 1 -1 34 -1 
0.2 -1 13 -1 62 1 
4.2 -1 16 -1 62 5 
6.2 -1 6 2 96 22 
-0.2 -I -1 -1 21 -1 
-0.2 -1 1 -1 37 2 
-0.2 -1 1 -1 24 1 
-0.2 -1 1 -1 58 4 
-0.2 -1 2 -1 31 -1 
a.2 -1 3 -1 44 -1 
6.2 -1 2 -1 22 -1 
-0.2 -1 39 -1 399 6 

6a 
2858 
1645 
1188 

282 
3013 
4337 
1961 
2529 
1777 
2655 
2974 

244.9 
2345 

7% 
,075 
,413 
1686 
1702 
,015 
3055 
1484 
4x66 
6383 

1359 
1175 
3317 
1767 
2210 
2601 
2930 
936 

5342 
913 

2557 

2565 
1775 
1799 

lW3 

La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu Hf Ta W 
82031j 3 1 4 -1 3 -1 1 -1 2 -1 3 -1 -1 
516 2 9 11 3 -1 2 -1 1 -1 2 -1 4 -1 -1 
4 13 1 6 2 -1 2 -1 2 -1 -1 -1 -1 -1 2 -t -1 
2 4 -1 2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 
512~2 9 2 1 3 -1 2 -1 1 -1 1 -1 2 -1 -1 
515 16 11 2 -1 2 -1 -1 -1 -1 -1 2 -1 -I 
4 9 2 7 1 -1 2 -1 1 4 -1 -1 -1 -1 1 -1 -I 
6 21 3 10 3 1 3 -1 2 -1 -1 -1 1 -1 3 -1 -1 
4 ,I 1 5 1 -1 1 -1 1 -1 -1 -1 -1 -1 1 -1 -1 
6152 8 11 3 -1 2 -1 -1 -1 -1 -1 2 -1 -1 
4 11 1 5 1 -1 1 .-, 1 -1 -1 -1 -1 -1 2 -1 1 
9 18 4 17 4 2 5 -1 4 1 2 -1 2 -1 2 -3 -1 
7 26 3 13 3 1 4 -7 3 -1 1 -1 1 -1 3 -1 -1 
4 12 1 5 2 -1 I -1 1 -1 -1 -1 -, -1 2 -1 -1 
2 7 -1 4 1 -1 1 -1 -, -1 -1 -1 -1 -1 -1 -1 -1 

11 17 4 21 5 2 6 1 6 1 2 -1 3 -1 3 -1 1 
13 19 5 23 5 2 7 1 5 t 2 -1 3 -1 2 -1 -1 

5 11 2 8 2 -1 2 -1 2 -1 -1 -1 -1 -1 2 -1 -1 
6 15 2 10 2 -1 3 -1 2 -1 1 -1 1 -1 3 -1 -1 
9 18 3 15 3 1 5 -1 4 -I 2 -1 2 -1 -1 -1 -1 
2 6 -1 3 -1 -I -1 -1 -1 -1 -1 -1 -1 -t 1 -f -1 
5 15 2 8 1 -1 2 -1 -1 -1 -1 -1 -1 -1 2 -1 -1 
7 18 2 lo 2 1 2 -1 2 -1 1 -1 1 -1 3 -1 -1 
5 13 2 8 2 2 2 -1 2 -1 -1 -1 I -1 3 -1 -1 
3 8 1 4 1 -1 2 -1 -1 -1 -1 -1 -1 -, -1 -1 -1 

11 13 4 21 5 2 6 -1 6 1 2 -1 3 -1 3 -1 -1 
12 26 5 24 5 2 7 -1 6 I 3 -1 3 -1 6 -1 1 

3 12 1 5 -1 -1 1 -1 2 -1 -1 -1 -1 -1 2 -1 -1 
3 6 -1 3 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 1 -1 -1 
2 5 -1 3 -1 -1 1 -t -1 -1 -1 -1 -1 -1 -1 -, -1 
5 19 2 6 1 -1 2 -1 2 -1 -1 -1 -1 -1 3 -1 -1 

19 48 8 42 9 4 14 212 36 18 1 6 -1 1 
4 9 2 7 1 -1 2 -1 2 -1 -1 -1 1 -1 -1 -1 1 

12 34 4 21 4 3 7 1 6 1 2 -1 3 -1 8 -1 -1 
2 6 -1 3 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 
3 13 1 5 1 -1 1 -1 1 -1 -1 -1 -1 -1 2 -1 -1 
2 7 -1 3 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 1 -1 -1 
4 14 1 7 1 -t 1 -1 1 -1 -1 -1 -1 -1 2 -1 -1 
6 15 311 2 1 3 -1 3 -1 1 -1 1 -1 1 -1 -1 

18 31 7 33 7 2 9 1 0 1 4 -1 4 -1 3 -1 -t 
6 11 211 3 1 4 -1 3 -1 2 -1 1 -1 -1 -1 -1 
613 311 2 1 4 -1 4 -1 2 -1 2 -, -1 -1 5 

Page 17 



11196RPT.XLS 

EmymLeachJobI: 11114 Repo 
Trace Element Values &a In Pats 
Values=999959sregreatermanw 
Sample ID: 

R396349S 
R-s 
R-1 S 
R-2 S 
R-S 
R-S 
R96.3Z.S 
R96GS6S 
R96-357S 
RSWBS 
R-S 
R96-36OS 
R96-361 S 
R96-362S 
R-S 
R-S 
R96365S 
R96366S 
R96-367 S 
R-S 
R96369 S 
R96-370 S 
R96371 S 
R9&372 S 
R96-373 S 
R96374 S 
R96-375 S 
R96-376 S 
R-77 S 
R96-376 S 
R-79 S 
R-S 
R96-381 S 
R96362 s 
R-S 
R-S 
R96-365 s 
R96-385 S 
R96-387 s 
R96388 S 
R96-JB9 S 
R96390 S 

Ru Rh Pd Ag Cd In Sn Sb Te I ca Sa La Ca Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu Hf Ta W 
-1 -1 -1 0.2 0.2 0.2 -1 3 -1 46 I 1281 7 20 3 15 2 -1 4 -1 4 -1 2 -1 2 -1 -1 -1 -1 
-1 -1 -1 4.2 -0.2 -0.2 -1 4 -1 20 -, 752 7 15 2 11 2 -1 3 -1 3 -1 1 -1 1 -1 -1 -1 -1 
-1 -1 -1 -0.2 0.4 -0.2 -1 15 -1 108 32 1201 7 14 3 12 3 -1 4 -t 3 -1 1 -1 2 -1 -1 -1 -1 
-1 -1 -1 -0.2 -0.2 -0.2 -1 1 *I. 20 -1 1531 3 7 -1 3 1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 
-1 -1 -1 -0.2 0.3 -0.2 -1 6 -1 62 -1 IS56 12 16~ 5 22 4 2 7 -1 5 -1 2 -1 3 -1 2 -1 -1 
-1 -1 1 -0.2 0.2 a.2 -1 4 -1 70 -1 1167 12 35 5 24 5 2 6 1 7 1 3 -1 4 -1 4 -1 -1 
-1 -1 -1 0.2 a.2 0.2 -1 -1 1 31 -1 1365 4 12 2 7 1 -1 2 -1 2 -1 -1 -1 -1 -1 1 -1 -1 
-1 -1 -1 -0.2 -0.2 4.2 -1 2 I 33 -1 1503 6 24 3 9 2 -1 2 -1 2 -1 1 -1 1 -1 2 -1 -1 
-1 -1 1 4.2 0.2 4.2 -1 5 -1 62 -1 1944 16 36 7 31 7 2 10 2 9 2 4 -1 6 1 4 -1 -1 
-1 -1 -1 -0.2 -0.2 -0.2 -1 2 -1 46 -1 1246 13 25 5 24 5 2 7 1 6 1 3 -1 4 -1 2 -1 -1 
-1 -1 -1 -0.2 0.2 -0.2 -1 I -I 27 -1 1663 4 12 2 6 -1 -I 2 '-1 2 -1 -1 -1 -1 -1 1 -1 -1 
-1 -1 -1 -0.2 0.2 0.2 -1 2 -1 25 -1 2131 4 11 1 7 1 -1 2 -1 2 -1 -1 I 1 -1 1 -1 -1 
-1 -1 -1 -0.2 0.2 0.2 -1 7 -1 136 -1 1251 9 15 4 16 4 1 5 -1 4 -1 2 -1 2 -1 2 -1 -1 
-1 -1 I 0.2 0.2 0.2 -1 2 -1 3s -1 1450 5 16 2 6 2 -1 2 -1 2 -1 -1 -1 -1 -1 2 -1 -1 
-1 -1 -1 -0.2 0.2 0.2 -1 1 -1 32 1 1326 6 22 3 13 3 -1 3 -1 3 -1 1 -1 2 -1 3 -1 -1 
-1 -1 -1 0.2 0.2 -0.2 -1 2 -1 34 -, 1634 12 16 4 21 4 2 6 -1 5 1 2 -1 2 -1 3 -1 -1 
-1 -1 -1 -a2 0.2 a.2 -1 3 -T 35 -1 1261 12 12 4 M 4 2 6 1 6 1 3 -1 3 -1 2 -1 -1 
-1 -1 -1 -0.2 -0.2 -0.2 -1 -1 -1 16 -1 1412 5 IO 2 9 3 -1 3 -1 2 -1 1 -1 1 -1 -1 -1 -1 
-1 -1 -1 -0.2 0.2 0.2 -1 2 -1 ,6 -1 1552 3 9 1 5 1 -1 2 -1 -1 -1 -1 -1 -1 -1 1 -1 -1 
-1 -1 -1 -0.2 0.2 -0.2 -1 4 -1 61 -1 1699 11 14 5 20 4 2 6 -1 5 1 2 -1 3 -1 2 -1 -1 
-1 -1 -1 -0.2 0.2 -0.2 -1 1 -1 24 -1 1251 12 16 5 23 4 2 6 -1 5 1 2 -1 2 -1 2 -1 -1 
-1 -1 2 0.2 0.2 0.2 -1 6 -1 65 -1 1346 13 17 5 25 5 2 6 1 7 1 3 -1 4 -1 2 -1 -1 
-1 -1 -1 -0.2 0.2 0.2 -1 9 -1 251 -1 1172 6 10 3 12 3 1 4 -1 4 1 2 -1 3 -1 1 -1 2 
-1 -1 -1 -0.2 0.2 -0.2 -1 1 -1 32 -1 1353 5 14 2 9 2 -1 3 -1 2 -1 -1 -1 1 -1 2 -1 -1 
-1 -1 -1 6.2 0.2 4.2 -1 1 -1 3, -1 1462 5 15 2 6 1 -1 2 -1 2 -1 -1 -1 -1 -1 1 -1 -1 
-1 -1 -1 0.2 0.2 a.2 -1 2 1 45 -1 1633 7 22 2 10 2 -1 3 -1 2 -1 1 -1 1 -1 2 -1 -1 
-1 -1 -1 4.2 0.2 0.2 -1 -1 -1 29 -1 2166 6 16 2 11 3 1 3 -1 3 -1 1 -1 1 -1 2 -1 -1 
-1 -1 -1 0.2 0.2 0.2 -1 1 -1 ‘lo -1 1516 6 M 3 14 3 1 4 -1 3 -1 1 -1 2 -1 3 -1 -1 
-1 -1 -1 -0.2 0.2 0.2 -1 1 -1 26 -1 1349 7 20 2 11 2 -1 3 -1 3 -1 1 -1 1 -1 2 -1 -1 
-1 -1 -1 -0.2 0.2 a.2 -1 3 -1 41 -1 1193 11 31 5 22 5 2 7 -1 6 1 3 -1 3 -1 4 -1 -1 
-1 -1 -1 0.2 0.2 -0.2 -1 3 -1 27 -1 ,731 6 17 3 15 3 1 5 -1 4 -1 2 -1 2 -1 1 -1 -1 
-1 -1 -1 0.2 0.2 4.2 -1 1 -1 27 -1 x)16 4 16 2 6 2 -1 3 -1 2 -1 -1 -1 -1 -1 2 -1 -1 
-1 -1 -1 -0.2 0.2 4.2 -1 1 -1 40 -1 ,695 10 31 4 19 3 1 5 -1 4 -1 2 -1 2 -1 3 -1 -1 
-1 -1 -I -0.2 0.2 0.2 -1 6 -1 70 -1 1216 14 22 6 30 6 2 9 1 6 2 4 -1 4 -1 2 -1 -1 
-1 -1 -1 0.2 0.2 0.2 -1 -1 -1 29 -1 1723 7 16 2 11 3 -1 3 -1 3 -1 1 -1 2 -1 2 -1 -1 
-1 -1 -1 0.2 0.2 0.2 -1 1 -1 26 -1 1414 4 17 2 7 1 -1 2 -1 1 -1 -1 -1 -1 -1 1 -1 -1 
-1 -1 -1 a.2 0.2 -0.2 -1 1 -1 39 -1 2209 625 314 3 1 4 -1 3 -1 2 -1 2 -1 3 -1 -1 
-1 -1 -1 0.2 0.2 0.2 -1 1 -1 27 1 1493 9 30 4 15 3 1 5 -1 3 -1 1 -1 2 -1 4 -1 -1 
-1 -1 -1 a.2 2.5 -0.2 -1 -1 -1 29 -1 522 13 34 5 20 4 1 6 -1 5 1 2 -1 2 -1 2 -1 -1 
-1 -1 -1 -0.2 0.2 -0.2 -1 6 -1 117 -1 ,221 14 13 6 30 6 2 9 1 6 2 4 -1 5 -1 -1 -1 -1 
-1 -1 -1 -0.2 0.2 0.2 -1 -1 -1 31 -1 1106 4 15 2 7 2 -1 3 -1 2 -1 -1 -1 -1 -1 1 -1 -1 
-1 -1 -1 -0.2 0.2 4.2 -1 1 -1 29 -1 1669 4 14 1 6 2 -1 2 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 
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11196RPT.XLS 

Erq"eLeachJ&#: 11114 Repo 
TraceEkmmtValuesAninPafts 
valuer=9%999mgnatertinw 
sampk ID: 

R96-391 s 
R%XX?S 
R96-3S3S 
R9bJ94S 
R-S 
R96-386S 
R-7 S 
R-S 
Rg6-3ggS 
RMS 
RW-401 S 
R96-402 S 
R-S 
R93404S 
R-S 
R-S 
R-7 S 
R-S 
RC?.WOgS 
Rg6-410 S 
R96-411 S 
RW12 S 
R9M13 S 
Rg64,4 S 
RSC415 S 
R93-416 S 
R-17 S 
RM16 S 
R9E-419 S 
RgG42-3 S 
RX-421 S 
R96422 S 
R93-423 S 
R-24 S 
RSC425 5 
R%426 S 
Rg6427 S 
R96-428 S 
R9M29 S 
R%-43OS 
R96431 S 
R96-432 S 

Ru Rh Pd Ag Cd In Sn Sb Te I cs Ba La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm yb Lu Hf Ta w 
-1 -1 I -0.2 -0.2 0.2 -1 -1 -1 22 -1 942 3 6 1 7 1 -1 2 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 
-1 -1 -1 -0.2 -0.2 -0.2 -1 2 -1 65 -1 954 6 14 4 19 4 2 7 1 6 1 3 -1 3 -1 2 -1 -1 
-1 -1 -1 -0.2 -0.2 -0.2 -1 2 -1 41 -1 2622 9 16 3 19 4 2 7 -1 6 1 3 -1 3 -1 2 -I -1 
-1 -1 -1 6.2 -0.2 4.2 -1' 9 -1. 42 -, 1791 926416 4 2 6 -1 5 -1 2 -1 3 -1 2 -1 -1 
-1 -1 -1 -0.2 -0.2 -0.2 -1 2 -1 42 -1 15041326,524 5 2 6 16 1 3 -1 3 -1 2 -1 -1 
-1 -1 -1 -0.2 -0.2 -0.2 -1 6 1 56 -, los9 7 19 3 13 3 -1 4 -1 4 -, 2 -1 2 -1 -1 -1 -1 
-1 -1 -I -0.2 -0.2 -0.2 -1 1 -1 36 -1 934 624316 4 1 4 -1 4 -1 2 -1 2 -1 2 -1 -1 
-1 -1 -1 -0.2 -0.2 -0.2 -1 -1 -1 27 -, 908 4 12 1 6 2 -1 2 -1 2 -1 -1 -1 -1 -1 2 -1 -1 
-1 -1 -1 -0.2 -0.2 -0.2 -1 4 -1 34 -1 1421 5153 9 3 1 3 -1 3 -1 1 -1 1 -1 2 -1 -1 
-1 -1 -1 0.2 -0.2 0.2 -1 2 -1 31 -1 1293 9 21 4 15 4 1 5 -1 4 -1 2 -1 2 -1 2 -1 -1 
-1 -1 -1 -0.2 0.2 -9.2 -1 1 -1 47 -1 1212 14 39 6 26 5 2 7 'I 6 1 3 -1 3 -1 4 -1 -1 
-1 -1 -1 4.2 9.2 0.2 -1 -1 -1 24 -1 1590 7 3l 3 9 2 -1 3 -1 2 -1 -1 -1 -1 -1 3 -1 -1 
-1 -1 -1 -0.2 -0.2 -0.2 -1 -1 -t 25 -1 1134 3 19 2 6 1 -1 1 -1 1 -1 -1 -1 -1 -1 3 -1 -1 
I -1 -1 -0.2 -0.2 -0.2 -1 5 -1 38 -1 644 10 17 4 15 3 1 5 -1 4 -1 1 -1 1 -1 -1 -1 4 
-1 -1 -1 -0.2 0.2 -0.2 -1 2 -1 25 -1 1370 5 17 2 10 2 -1 3 -1 2 -, -1 -1 1 -1 , -1 -1 
-1 -1 -1 -0.2 0.2 -0.2 -1 2 -1 62 -I 903 12 43 5 22 5 1 6 1 6 1 3 -1 3 -1 4 -1 -1 
-1 -1 -1 0.2 0.2 a.2 -1 2 -t 16 -1 790 3 10 2 6 -1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 
-1 -1 -1 -0.2 0.2 -0.2 -1 2 4 22 -1 742 4 15 2 7 1 -1 3 -1 2 -1 -1 -1 -1 -1 1 -1 -1 
-1 -1 -1 a.2 a.2 6.2 -1 -1 -1 3, -1 lco6 5 21 2 10 2 -1 3 -1 3 -1 1 -1 1 -1 2 -1 -1 
-1 -1 -1 0.2 0.2 4.2 -1 6 -1 125 -1 1373 6 9211 2 1 3 -1 2 -1 1 -1 1 -1 -, -1 -1 
-1 -1 -1 -0.2 0.2 -0.2 -1 2 -1 34 -1 1742 6 21 3 12 3 1 3 -1 3 -1 1 -1 2 -1 2 -1 -1 
-1 -1 -1 0.2 0.2 4.2 -1 -1 -1 28 -1 ,369 5 16 2 7 2 -1 2 -1 2 -1 -1 -1 -1 -1 2 -1 -1 
-1 -1 -1 -02 0.2 0.2 -1 -, 2 4s -1 1623 8 21 3 16 4 1 5 -1 5 1 2 -1 3 -1 2 -1 -1 
-1 -1 -1 0.2 -0.2 0.2 -1 6 -1 110 -1 ,237 16 26 6 35 7 2 11 1 10 2 4 -1 5 -1 -1 -, 1 
-1 -1 -1 0.2 0.2 6.2 -1 -1 -1 38 -1 1526 7 25 2 11 2 -1 3 -1 3 -1 -1 -1 -1 -1 2 -1 -1 
-1 -1 -1 -0.2 a.2 6.2 -1 -1 -1 32 -1 2055 3 14 1 5 1 -1 1 -1 1 -1 -1 -1 -1 -1 2 -1 -1 
-1 -1 -1 4.2 6.2 4.2 -, 1 -1 34 -1 875 525 2 8 2 -1 3 -1 2 -1 -1 -1 t -1 2 -1 -1 
-1 -1 -1 0.2 -0.2 -0.2 -1 -1 -1 17 -1 1193 2 7 -1 3 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 
-1 -1 -1 -0.2 0.4 -0.2 -1 7 -1 149 -1 1211 17 35 7 36 a 2 12 2 9 2 4 -1 4 -1 1 -1 7 
-1 -1 -1 0.2 0.2 0.2 -1 -1 -1 20 -1 1499 6 17 2 10 2 1 3 -1 2 -1 1 -1 1 -1 1 -, -1 
-1 -1 -1 -0.2 -0.2 -0.2 -1 3 -1 ‘IO -1 1201 12 30 5 24 5 2 6 -1 7 1 3 -1 3 -1 1 -1 -1 
-1 -1 -1 0.2 0.2 0.2 -1 4 -1 44 -1 ,272 8 23 4 16 3 1 6 -1 4 1 2 -1 3 -1 2 -1 1 
-1 -1 -1 0.2 6.2 0.2 -1 2 -1 31 -, 1415 ,O 32 4 17 4 1 5 -1 5 -1 2 -1 2 -1 3 -1 -1 
-1 -1 -1 xl.2 0.2 6.2 -1 -1 -1 26 -1 1540 6 30 3 14 3 I 4 -1 4 -1 2 -1 2 -1 2 -1 -1 
-1 -1 -1 0.2 -0.2 -0.2 -1 1 -1 23 1 989 7 22 3 11 3 -1 4 -1 3 -1 1 -1 1 -1 2 -1 -1 
-1 -1 -1 0.2 6.2 4.2 -1 2 -1 35 -1 1074 9 19 4 17 3 1 5 -1 5 -1 2 -1 3 -1 1 -1 -1 
-1 -1 -1 a.2 0.2 -0.2 -1 1 -1 29 -1 1174 6 20 3 12 2 1 4 -1 3 -1 1 -1 2 -1 2 -1 -1 
-1 -1 -1 0.2 6.2 0.2 -1 -1 -1 24 -1 1035 5 24 2 9 2 -1 3 -1 2 -1 1 -1 1 -1 2 -1 -1 
-, -1 -1 6.2 a.2 6.2 -1 -1 -1 26 -, 1531 13 30 6 26 6 2 9 1 6 1 3 -1 4 -1 2 -1 -1 
-1 -1 -1 -9.2 4.2 -0.2 -1 2 -1 65 -1 1262 14 24 5 26 5 2 7 1 7 2 3 -1 4 -1 2 -1 -1 
-1 -1 -1 0.2 6.2 -0.2 -1 2 -1 43 -1 1125 9 16 4 16 4 1 5 -1 5 1 2 -1 3 -1 1 -1 -1 
-1 -1 -1 -0.2 6.2 -0.2 -1 7 -1 42 -1 1579 4 6 2 7 2 -1 2 -1 2 -1 -1 -1 1 -1 -1 -1 -1 
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11196RPT.XLS 

EnzymsLeachJobI: 11114 Repo 
Trace Element Values Are in Parts 
values = 999ss am grate3 than w 
sample ID: 

R-S 
RMS 
R%.435S 
R96436S 
RB-437 s 
R-S 
Rg6.43gS 
R-S 
I?93441 s 
R-2 S 
R-S 
R%4l4S 
R-S 
R-S 
R-7 S 
R96-448.S 
R96449S 
R%45OS 
Rg6-451 S 
R95-452 S 
R%453S 
R95-454S 
R-S 
R-S 
R-7 S 
Rg6-456S 
R-S 
R96-460S 
Rg6.461 S 
RS3462S 
R96463S 
RS6464S 
R-5 S 
R-S 
Rg6-467 S 

Ru Rh Pd Ag Cd In Sn Sb To I Cs Ba La Ce Pr Nd Sm EU Gd Tb Dy 
-1 -1 -1 -0.2 -0.2 -0.2 -1 -1 -1 16 -1 1460 4 14 2 6 2 -1 2 -1 2 
-1 -1 -1 0.2 0.2 02 -1 2 -1 37 -1 1141 10 26 4 19 4 1 6 -1 5 
-1 -1 -1 0.2 0.2 -0.2 -1 -1 -1 25 -1 1758 4 20 2 7 2 -1 2 -1 2 
-1 -1 -1 -0.2 -0.2 a.2 -1‘ 2 -1. 56 -1 1695 13 45 6 28 5 2 6 1 7 
-1 -1 -1 -0.2 -9.2 -0.2 -1 2 -1 129 13 1246 13 28~ 5 23 5 1 6 1 7 
-1 -1 -1 0.2 0.2 -0.2 -1 4 -1 110 12 ,520 19 40 7 36 7 3 IO 2 9 
-1 I 1 -0.2 -0.2 -0.2 -1 1 1 50 -1 s60 921 417 3 I 6 -1 4 
-1 -1 -1 -0.2 0.2 -0.2 -1 1 1 54 -1 1175 7 30 3 12 3 -1 4 -1 4 
-1 -1 -1 0.2 0.2 a.2 -1 6 -1 93 -1 697 9 II 4 17 4 1 6 -1 5 
-1 -1 1 -0.2 0.4 -0.2 -1 4 1 81 -1 2967 14 27 6 27 6 2 6 2 7 
-1 -1 1 4.2 0.4 -0.2 -1 2 -1 32 -1 1749 9 5s 5 19 5 2 6'1 6 
-1 -1 -1 a.2 -0.2 0.2 -1 2 -1 63 -1 1473 6 14 3 12 2 -1 4 -1 3 
-1 -1 -1 4.2 -0.2 -5.2 -1 2 -1 40 -1 1356 612211 3 1 3 -1 3 
-1 -1 -1 4.2 0.2 -0.2 -1 3 2 44 -1 1714 6 14 3 12 2 1 4 -1 3 
-1 -1 -1 4.2 0.4 -0.2 -1 2 -1 38 -1 1662 9 19 4 17 4 1 6 -1 4 
-1 -1 -1 0.2 0.2 0.2 -1 3 -1 77 -1 3195 6 18 3 15 3 2 5 -1 4 
-1 -1 -1 -0.2 0.2 -0.2 -1 5 -1 123 -1 1165 13 1s 5 25 5 2 6 1 7 
-1 -1 1 0.2 -0.2 -0.2 -1 1 -1 58 -1 663 13 39 5 24 5 2 7 1 6 
-1 -1 -1 -0.2 0.9 -0.2 -1 -1 -1 32 1 2587 5 13 2 7 2 -1 2 -1 2 
-1 -1 1 0.2 0.6 -0.2 -1 1 -1 35 3 zoo2 12 76 5 20 5 1 5 -1 5 
-1 -1 -1 0.2 0.2 4.2 -1 -1 -1 33 23oxl1146 420 4 2 6 -1 4 
-1 -1 -1 -0.2 a.2 -0.2 -1 -1 -1 34 3 1634 4 16 2 7 1 -1 2 -1 2 
-1 -1 -1 -0.2 0.2 -0.2 -1 -1 -1 27 2 667 5 19 2 11 2 -1 3 -1 4 
-1 -1 1 0.2 0.2 -0.2 -1 -7 -1 41 3 2186 7 33 4 17 4 2 6 -1 4 
-1 -1 -1 -0.2 a.2 -0.2 -1 1 -1 39 1 1692 13 35 5 26 5 2 9 1 7 
-1 -1 -1 0.2 0.2 -0.2 -1 -1 -1 26 -1 2136 6 26 2 11 3 1 3 -1 3 
-1 -1 -1 0.2 0.2 -0.2 -1 5 1 &I -1 1397 6 15 2 11 3 -1 4 -1 3 
-1 -1 -1 0.2 4.2 -0.2 -1 2 1 76 -1 I%4 10 1, 4 16 4 1 5 -1 4 
-1 -1 -1 -0.2 -0.2 -0.2 -1 2 -I 69 -1 ,900 7 11 3 13 4 1 4 -1 4 
-1 -1 -1 4.2 0.2 -0.2 -1 2 -1 46 -1 ,196 6 15 3 17 3 1 4 -1 4 
-1 -1 1 -0.2 0.9 0.2 -1 5 -1 52 -1 1944 11 34 5 24 6 2 7 1 7 
-1 -1 -1 -0.2 a.2 -0.2 -1 1 -1 37 -1 1339 4 10 2 7 1 -1 2 -1 2 
-1 -1 -1 0~2 -0.2 6.2 -1 5 -1 62 -1 1032 10 17 4 16 4 1 6 -1 5 
-1 -1 -1 -0.2 0.2 -0.2 -1 1 -1 35 -1 1774 5 12 2 12 3 1 5 -1 4 
-1 -1 -1 6.2 -0.2 6.2 -1 -1 3 33 -1 1440 3 IO 1 6 1 -1 2 -1 1 
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Emqr”eL&JcbX: 11114 Repo 
Trace E!emwl Values Are in Parts 
values = 993999 arc greater than w 
Sample ID: Fe OS I, PI Au S.CI.Hg TI Pb Si Th U 

FEE-1 s -0.1 -1 -1 -1 4.1 -1.0 -1 1 -I 4 1 
R93-2 S 
R963.S 
R9S4S 
R9S.S 
RW-SS 
R967 S 
R9SSS 
R%-9 S 

R9610 S 
R9611 S 
R%12 S 
R9613 S 
R9614 S 
R9615 S 
R%16 S 
R!%17 S 
R961S S 
R9619 S 
R%20 S 
R%22 S 
R%23 S 
R%24 S 
R9t-25 S 
R%26 S 
R9627 S 
Rs28 S 
R9629 S 
R96JOS 
R-1 S 
R9632 S 
R9633 S 
R9634 S 
R9635 S 
R96?6S 
R%-37 s 
R9630S 
R%39 S 
R964OS 
R9Ml S 
R96-l2 S 
R9643S 

-1.0 -1 1 -1 3 , 
-1.0 -1 -1 -1 4 1 
-1.0 ;I -1 -1 3 1 
-1.0 -1 -1 -j 3 I 
-1.0 -1 -1 -1 3 2 
-1.0 -1 -1 -1 2 1 
-1.0 -1 1 -1 4 2 
-1.0 -1 2 -1 5 2 
-1.0 -1 -1 -1 3 1 
-LO -1 -1 -1 3 1 
-1.0 -1 -1 -1 a 2 
-1.0 -1 -1 -1 4 1 
I.0 -1 -1 -1 4 1 
-1.0 -1 -1 -1 4 2 
-1.0 -1 -1 -1 4 1 
-1.0 -1 -1 :l 4 1 
-1.0 -1 -1 -1 3 1 
-1.0 -1 -1 -I 5 1 
-1.0 -1 -1 -1 3 1 
-1.0 -1 -1 -1 2 1 
-1.0 -1 -1 -I 4 1 
-1.0 -1 -1 -1 3 2 
-1.0 -1 -1 -1 4 1 
-1.0 -1 -1 -1 3 1 
-1.0 -1 -1 -1 2 -1 
-1.0 -I -1 -1 3 1 
-1.0 -1 -1 -1 3 2 
-1.0 -1 -1 -1 2 -1 
-1.0 -1 -1 -1 3 1 
-1.0 -1 l-1 2 1 
-1.0 -1 -1 -1 3 -1 
-1.0 -1 -1 -1 I 2 
-1.0 -1 -1 -1 2 1 
-1.0 -1 -1 -1 1 -I 
-1.0 -1 -1 -, 4 1 
-,.o -1 -1 -1 2 1 
-1.0 -1 -1 -1 2 -1 
-1.0 -1 -1 -1 2 1 
-1.0 -1 5 -1 6 1 
-1.0 -1 -1 -1 8 1 
-t.o -1 -1 -1 2 2 
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Ewy”eLexhJ&#: 11114 Repo 
Trace Eked Values Are in Pais 
values = QQQQQQ are great.3 tb” w 
Sampk ID: 

RW.5 
RQE4!5S 
R-S 
R-7 S 
R%-%S 
RQ64CS 
RQS6OS 
RS6-51 S 
R%-S3S 
RW5.S 
RQ655 S 
RQ656S 
R&X7 S 
RQ&S3 S 
R9bSQ S 
RF&SOS 
R9661 S 
R-S 
RS663S 
RSCS4.3 
R9665S 
R-S 
lwz.67 s 
RQM6S 
R%XQS 
RQ670 S 
R93.71 S 
RQ672 S 
RQfZ-73 S 
R!%-74 S 
RS675 s 
RQ676 s 
RQC77 S 
RQ&78 S 
RQ679 s 
RQ64aS 
RSC81 S 
RQ682 S 
RQSS3.3 
RW84S 
RQMS 
R-S 

Re 09 Ir pt Au S.D.Hg TI Pb Si Th U 
-1.0 -1 -1 -1 6 3 
-1.0 -1 -1 -1 2 -1 
-1.0 -1 -1 -1 3 1 
-1.0 ‘-1 -1 -1 10 2 
-1.0 -1 -1 -I 3 1 
-,.o -1 -1 -1 4 2 
-1.0 -1 -1 -1 3 2 
-1.0 -t -1 -1 3 1 
-1.0 -1 -1 -1 7 2 
-1.0 -1 -1 -1 4 2 
-1.0 -1 -1 -1 2 2 
-1.0 -1 -1 -1 2 3 
-1.0 -1 -1 -, 4 2 
-1.0 -1 -1 -1 3 1 
-1.0 -1 -1 -1 2 1 
-1.0 -1 -1 -1 3 2 
-1.0 -1 -1 -1 6 4 
-1.0 -1 -1 -1 3 2 
-1.0 -1 2 2 6 2 
-1.0 -1 -1 -1 5 1 
-1.0 -1 -1 -, 3 -1 
-1.0 -1 -1 -1 -1 1 
-1.0 -1 -1 -1 2 -1 
-1.0 -1 -I -1 3 -1 
-1.0 -1 4 -1 4 -1 
-1.0 -1 -1 -1 3 1 
-1.0 -1 -1 -1 2 1 
-1.0 -, -1 -1 2 -1 
-1.0 -, -1 -1 4 2 
-1.0 -1 -1 -1 3 -1 
-1.0 -1 l-1 3 1 
-1.0 -, -1 -, 2 -1 
-1.0 -1 -1 -1 3 2 
-1.0 -1 -1 -1 2 1 
-1.0 -1 -1 -1 3 1 
-1.0 -1 -1 -1 3 -1 
-1.0 -, -1 -1 5 -1 
-1.0 -1 -1 -1 11 2 
-1.0 -1 -1 -1 6 1 
-1.0 -1 -1 -1 4 -1 
-1.0 -, -1 -1 3 -1 
-1.0 -1 -1 -1 3 -1 
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Enz,mLeachJob#: 11114 Repo 
Tmca Element Valuer Are in Parts 
Vatues=999939aregreaterthanw 
sample to: 

R96-87 s 
R%S8S 
R9E59S 
R98-WS 
R9&91 S 
R%92 S 
R%93 S 
R%94 S 
R%95 S 
R%98 S 
R%97 S 
R%98 S 
R%99 S 

R96-100 S 
R%101 S 
R96-102 S 
R9Gl03 S 
R%104 S 
R%lffi S 
R%106 S 
R%107 S 
R961MI S 
R%109 S 
RX-110 S 
R%lll S 
R%112 S 
R%113 S 
R%114 S 
R%115 S 
R%116 S 
R%117 S 
R%118 S 
R96119 S 
R%l20 S 
R%lZl S 
R96-122 S 
R%123 S 
R%124 S 
R%125 S 
R%128 S 
R%127 S 
R%l28 S 

Re OS lr PI Au S.Q.Hg Tl Pb Bi Th U 
0.1 -1 -1 -1 0.1 -1.0 -1 -1 -1 7 1 
-0.1 -1 -1 -1 -0.1 -1.0 -1 -1 -1 2 -1 
-0.1 -1 -1 -1 4.1 -1.0 -1 1 -1 4 -1 
-0.1 -1 -1 -1 -0.1 -1.0 3 -1 -1 13 1 
-0.1 -1 -1 -1 0.1 -1.0 -1 -1 -1 5 -1 
0.1 -1 -1 -1 4.1 -1.0 -1 -1 -, 3 1 

0.2 -1 -1 -1 -0.1 -1.0 -1 -1 -1 3 -1 
-0.1 -1 -1 -1 -0.1 -1.0 -1 -1 -, 4 -1 
4.1 -1 -1 -1 -0.1 -1.0 -1 -1 -1 6 1 
-0.1 -1 -f -1 4.1 -1.0 -1 -1 -1 7 -1 
4.1 -1 -1 -1 -0.1 -1.0 -1 -1 -1 3 -1 
0.1 -1 -1 -1 6.1 -1.0 -1 -1 -1 4 1 
0.1 -1 -1 -1 4.1 -1.0 -1 -1 -1 4 -1 
4.1 -1 -1 -1 a., -1.0 -1 -1 -1 6 1 
-al -1 -1 -1 4.1 -1.0 -1 -1 -I 4 -1 
a.1 -1 -1 -1 0.1 -1.0 -1 -7 -1 3 -1 
4.1 -f -1 -, 4.1 -1.0 -1 -1 -, 4 -1 
-0.1 -1 -1 -1 4.l -1.0 -1 2 -1 3 -1 
-0.1 -1 -1 -1 4.l -1.0 -1 -1 -1 4 -1 
-0.1 -1 -1 -1 4.1 -1.0 -1 -1 -1 13 1 
-0.1 -1 -1 -1 a., -1.0 -1 -1 -1 3 -1 
0.1 -1 -1 -1 0.1 -1.0 -1 -1 -1 4 1 
0.1 -1 -1 -1 0.1 -1.0 -1 -1 -1 7 1 
-0.1 -1 -1 -1 d,l -1.0 -1 -1 -1 2 -1 
0.1 -1 -1 -1 -0.1 -,.o -1 -1 -1 3 -1 
4.1 -1 -1 -1 -0.1 -1.0 -1 -1 -1 3 1 
4.1 -1 -1 -1 a., -1.0 -1 -1 -1 5 -1 
4.1 -1 -1 -1 4.1 -1.0 -1 -1 -1 6 1 
-0.1 -1 -1 -1 -0.1 -1.0 -1 -1 -I 5 1 
4.1 -1 -1 -1 4.1 -1.0 -1 -1 -1 3 1 
0.1 -1 -1 -1 0.8 -1.0 -1 6-1 9 2 
-at -1 -1 -1 0.1 -1.0 -1 -1 -1 6 , 
0.1 -1 -1 -1 a., -1.0 -1 3-l 6 1 
4.1 -1 -1 -1 4.l -1.0 -1 -1 -1 2 -1 
0.1 -1 -1 -1 6.1 -1.0 -1 -1 -1 4 1 
0.1 -1 -1 -1 -0, -1.0 -1 -1 -1 3 1 
4.1 -1 -1 -1 -0.l -1.0 -1 -1 -1 3 -1 
-0.1 -1 -1 -1 -0.1 -1.0 -1 -1 -1 3 -1 
4.1 -1 -1 -1 a., -1.0 -1 -1 -1 3 -1 
-0.1 -7 -1 -1 Al.1 -1.0 -1 -1 -1 3 1 
4.1 -1 -, -1 4.1 -1.0 -1 -1 -1 3 -1 
-0.1 -1 -1 -1 4.1 -1.0 -1 -1 -1 4 2 
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EnqmeLeschJobI: 11114 Repo 
Trace Elanent Values Are in Parts 
values = 9ss999 m-e grsatw lhan w 
Sample ID: 

RS612S S 
R96130 s 
R96131 S 
RS6132 S 
RX-133 S 
RSS.134 S 
R96-135 S 
R96136 S 
R&t37 S 
R96138 S 
R96-139 S 
R96-140 S 
RX-141 S 
R96142 S 
R%-143 S 
R96144 S 
R96-149 S 
R96-153 S 
R96-155 S 
R%l!% S 
R%160 S 
R!35-164 s 
R%l66 S 
R96-169 S 
R9-5171 S 
R9&174 S 
R9Er176 S 
R96-179 S 
R96-161 S 
R96164 S 
R96-166 S 
R96169 s 
R96-191 S 
RWl92 S 
R96-197 S 
R9tXCQ S 
RX-2Q2 S 
R9+205 S 
R96-207 S 
R96209 s 
R96-210 S 
R9&212 S 

Re 
-0.1 
-0.1 
-0.1 
0.2 

-0.1 
-0.1 
4.1 
0.1 
-0.1 
-0.1 
-0.1 
-0.1 
-0.1 
0.1 
-0.1 
4.1 
4.1 
0.2 

4.1 
0.1 
0.2 

-01 
0.1 
4.1 
4.1 
0.1 
4.1 
0.1 
4.1 
-0.1 
-0.1 
0.4 

-0.1 
4.1 
4.1 
4.1 
-0.1 
-0.1 
-0.1 
4.1 
4.1 
4.1 

OS ,r PI Au S.Q.Hg l7 Pb Si Th U 
-1 -1 -1 -0.1 -1.0 -1 -1 -1 4 I 
-1 -1 -1 -0.1 -1.0 -1 -1 -1 3 1 
-1 -1 -1 -0.1 -1.0 -1 -1 -1 4 1 
-1 -I -1 -0.1 -1.0 -1 -1 -1 3 -1 
-1 -1 -1 0.1 -1.0 :I 1 -1 6 -1 
-1 -1 -1 0.1 -1.0 -1 1 -1 4 -1 
-1 -1 -1 4.1 -1.0 -1 -1 -1 4 -1 
-1 -1 -1 -0.1 -1.0 -1 -1 -1 2 -1 
-1 -1 -1 -0.1 -1.0 -1 1 -1 6 1 
-1 -1 -1 -0.1 -1.0 -1 -1 -1 4 1 
-1 -1 -1 -0.1 -1.0 -1 -1 -1 4 -1 
-1 -1 -1 -0.1 -1.0 -1 -1 -1 5 -1 
-1 -1 -1 -0.1 -1.0 -1 -1 -1 2 -1 
-1 -1 -1 0.1 -1.0 -1 -1 -1 4 1 
-1 -1 -1 4.1 -1.0 -1 -1 -1 3 -1 
-1 -1 -1 -0.1 -1.0 -1 -1 -1 3 1 
-1 -1 -1 -0.1 -1.0 -1 -1 -1 2 -1 
-1 -1 -1 -01 -1.0 -1 -1 4 4 -1 
-1 -1 -1 4.1 -1.0 -1 -1 -1 4 2 
-1 -1 -1 4.1 -1.0 -1 -1 -1 6 3 
-1 -1 -1 0.1 -1.0 -1 -1 -1 3 2 
-1 -1 -1 0.1 -1.0 -1 -1 -1 3 1 
-1 -1 -1 -0.1 -1.0 -1 -1 -1 8 2 
-1 -1 -1 -0.1 -1.0 -1 2 -1 9 3 
-1 -1 -1 4.1 -1.0 -1 -1 -1 4 2 
-1 -1 -1 -0.1 -1.0 -1 -1 -1 5 2 
-1 -1 -1 -0.1 -1.0 -1 -1 -1 6 4 
-1 -1 -1 0.1 -1.0 -1 1 -1 6 2 
-1 -1 -1 -0.1 -1.0 -1 -1 -1 7 2 
-1 -1 -1 0.1 -1.0 -1 -1 -1 4 2 
-1 -1 -1 0.1 -1.0 -1 -1 -1 6 2 
-1 -1 -, 41 -1.0 -1 -1 -1 4 4 
-1 -1 -1 -0.1 -,.o -1 -1 -1 4 1 
-1 -1 -1 -0.1 -1.0 -1 -1 -1 3 1 
-1 -1 -1 a.1 -1.0 -1 -1 -1 3 1 
-1 -1 -1 -0.1 -1.0 -1 -1 -1 4 2 
-1 -1 -1 -0.1 -1.0 -1 -1 -1 3 1 
-1 -1 -1 -0.1 -1.0 -1 -1 -1 4 1 
-1 -1 -1 -0.1 -1.0 -1 -1 -1 4 1 
-1 -1 -1 -0.1 -1.0 -1 -1 -1 3 1 
-1 -1 -1 0.1 -1.0 -1 -1 -1 3 1 
-1 -1 -1 -0.1 -1.0 -1 -1 -1 19 3 
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EnqmLeachJc4X: 11114 Repo 
Trace Elament Values An in Parts 
V~WS=WSBBB~l3gE4Uth~~W 
?.ampb ID 

R%ZlS S 
R%Z17 s 
R%2W S 
R%Z!2 S 
R%225 S 
RS6Z!7 S 
R%22S S 
R96-229 S 
R%230 S 
R%231 S 
RS6232 S 
R96223 S 
R%234 S 
R%235 S 
R%23S S 
R%237 S 
R93-235 S 
RX-239 S 
R9%240 s 
R%241 S 
RS6-242 S 
R96-243 S 
RS6244 S 
Rs6245 s 
R%246 S 
R%-247 S 
R%240 s 
R96-249 S 
RSC-253 S 
R96-251 S 
R%252 S 
R96-253 S 
RS6254 S 
R%255 S 
R%256 S 
R96257 s 
R9G50 S 
RsiY259 s 
R%2Mi S 
R%261 S 
R%262 S 
R96263 s 

Re OS lr PI Au S.Q.Hg TI Pb 81 Th U 
-0.1 -1 -1 -1 -0.1 -1.0 -1 -, -1 6 1 
0.1 -1 -1 -1 0.1 -1.0 -1 -1 -1 3 2 
0.1 -1 -1 -1 -0.1 -1.0 -1 -1 -1 5 1 
-0.1 -1 -1 -1 -0.1 -1.0 -1 -1 -1 5 1 
-0.1 -1 -1 -1 0.1 -1.6 -1 1 -i 3 -1 
-0.1 -1 -1 -1 -0.1 -1.0 -1 -1 -1 5 1 
0.1 -1 -, -1 41 -1.0 -1 -, -1 6 1 
4.1 -1 -1 -1 -0.1 -1.0 -1 -1 -1 5 1 
-0.1 -1 -1 -1 0.1 -1.0 -1 -1 -1 5 1 
0.1 -1 -1 -1 -0.1 -1.0 -1 -1 -1 3 1 
-0.1 -1 -1 -1 -0.1 -1.0 -1 -1 -1 2 -1 
-0.1 -1 -1 -1 -0.1 -1.0 -1 -1 -1 4 1 
-0.1 -1 -1 -1 Q.1 -1 .o -1 -1 -1 5 2 
6.1 -1 -1 -1 -0.1 -1.0 -1 -1 -1 5 -1 
Q.1 -1 -1 -1 -0.1 -1.0 -1 -1 -1 6 2 
Q.1 -1 -1 -1 0.1 -1.0 -1 -1 -1 3 1 
Q.1 -1 -1 -1 0.1 -1.0 -1 -1 :I 0 2 
-0.1 -1 -1 -1 0.1 -1.0 -1 -1 -1 2 -1 
43.1 -1 -1 -1 Q.1 -1.0 -1 -1 -1 7 1 
6.1 -1 -1 -1 0.1 -1 .o -1 -1 -1 6 1 
0.1 -1 -1 -1 Q., -1.0 -1 -1 -1 4 -I 
Q.l -1 -1 -1 0.1 -1.0 -1 -1 -1 2 1 
Q.l -1 -1 -1 -0.1 -1.0 -1 -1 -, 3 -1 
-0.1 -1 -1 -1 0.7 -1.0 -i 4 1 3 -1 
-0.1 -1 -1 -1 Q~, -1.0 -1 4 -1 2 -1 
Q.l -1 -1 -1 0.1 -1.0 -1 2 -1 -1 -1 
Q.! -1 -, -1 0.1 -,.o -1 -1 -1 3 -1 
xl.1 -1 -1 -1 -0.1 -1.0 -1 -1 -1 -1 -1 
-0.1 -1 -1 -1 0.1 -1 .o -1 -1 -1 2 -1 
43.1 -1 -1 -1 -0.1 -1.0 -1 1 -1 2 -1 
-0.1 -1 -1 -1 0.1 -1.0 -1 2 -1 2 -1 
-al -1 -1 -1 0.1 -1.0 -1 1 -1 4 -1 
-0.1 -1 -1 -1 -0.1 -1.0 -? 1 -1 4 -1 
0.1 -1 -1 -1 0.1 -1.0 -1 -1 -1 2 -1 
0.1 -1 -1 -1 0.1 -1.0 -1 -1 -1 2 -1 
-0.1 -1 -1 -1 Q.1 -1.0 -1 -1 -1 3 -1 
-0.1 -1 -1 -1 Q.1 -1.0 -1 1 -1 -1 -1 
-al -1 -1 -1 -0.1 -1.0 -1 -1 -1 -1 -1 
-0.1 -1 -1 -1 -0.1 -1.0 -1 -1 -1 3 -1 
-0.1 -1 -1 -1 -0.1 -1.0 -1 -1 -1 2 -1 
-0.1 -1 -1 -1 -0.1 -1.0 -1 -1 -1 -1 -1 
-0.1 -1 -1 -1 -0.1 -1.0 -1 -1 -1 2 -1 
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E~ymeLdJobI: 11114 Repo 
Trace Elmen! Values Are in Parts 
valuer = 9s9999 are greater than w 
sample ID 

R%264 S 
R%255 S 
R%266 S 
R%2S7 S 
Rs2SS S 
R%269 S 
Rs270 S 
R%271 S 
R%272 S 
R%273 S 
RgN74 S 
RS6275 S 
R%276 S 
R%277 S 
R%278 S 
R%279 S 
R96-280 S 
R%28l S 
R96-282 S 
R962.53 S 
R%2S4 S 
Rs2S5 S 
R96-286 S 
R96-287 S 
RSG288 S 
RgC-289 S 
R%290 S 
RS5-291 S 
RX-292 S 
R96-293 S 
RX-294 S 
RX-295 S 
R%296 S 
R%2S7 S 
R%298 S 
RgS-299 S 
RX-303 S 
R%301 S 
R%302 S 
RS6-303 S 
R%304 S 
R%XK S 

Re 0s lr PI Au S.Q.Hg Tl Pb Si Th U 
-0.1 -1 -1 -1 -0.1 -1.0 -1 2 -1 1 -1 
-0.1 -1 -1 -1 4.1 -1.0 -1 1 -1 2 -1 

0.2 -1 -1 -1 0.1 -1.0 :I 2 -1 1 -1 
-0.1 -1 -1 -1 -0.1 -Id -1 -1 -1 -1 -1 
-0.1 -1 -1 -1 -0.1 -1.0 -1 1 -1 -1 -1 
-0.1 -I -1 -1 -0.1 -1.0 -1 4-1 11 
-0.1 -1 -1 -1 4.1 -1.0 -1 5 -1 3 1 
-0.1 -1 -1 -1 -0.1 -1.0 -1 3 -1 2 -1 
-0.1 -1 -1 -1 -al -1.0 -1 5 -f 4 2 
0.1 -1 -1 -1 -0, -1.0 -1 3 -1 4 1 
-0.1 -1 -1 -1 4.1 -1.0 -1 4 -1 2 1 
-0.1 -1 -1 -1 n.1 -1.0 -1 2 -1 2 2 
0.2 -1 -1 -1 -0.1 -1.0 -1 3 -1 2 2 

-0.1 -1 -1 -1 0.1 -1.0 -1 3 -1 2 1 
-0.1 -1 -1 -1 -0.1 -1.0 -1 3 -1 2 -1 

0.2 -1 -1 -1 -0.1 -1.0 -1 2 -1 1 -1 
n.1 -1 -1 -1 -5, -1.0 -1 3 :1 2 1 
0.1 -1 -1 -1 0.1 -1.0 -1 2 -1 2 1 
-al -1 -1 -1 0.1 -1.0 -1 2 -1 2 1 
-0.1 -1 -1 -1 -0.1 -1.0 -1 2 -1 5 2 
a, -1 -1 -1 -0.1 -1.0 -1 3-1 5 2 
0.1 -1 -1 -1 -0.1 -1.0 -1 2 -1 2 1 
a1 -1 -1 -1 -0~1 -1.0 -1 3 -1 3 1 
-al -1 -1 -1 0.5 -1.0 -1 2 -1 2 2 
0.1 -1 -1 -1 n.1 -1.0 -1 4-l 6 1 
4.1 -1 -1 -1 -0.1 -1.0 -1 7 -1 6 2 
-0.1 -1 -1 -1 0.1 -1.0 -1 3 -1 2 1 
-0.1 -4 -1 -1 0.1 -1.0 -1 4-l 2 2 
-0.l -1 -1 -1 n.1 -1.0 -1 4-l 2 1 
-0.1 -1 -1 -1 d.l -1.0 -1 4 -1 3 1 
n.1 -1 -1 -1 0.1 -1.0 -1 4 -1 4 2 
-0.1 -1 -1 -1 -0.1 -1.0 -1 3-l 2 1 
-0.1 -1 -1 -1 -0,l -1.0 -1 3-l 2 1 
0.1 -1 -1 -1 n., -1.0 -t 4-l 3 1 
0.1 -1 -1 -1 -0~1 -1.0 -1 5 -1 3 2 
0.1 -1 -1 -1 d~l -1.0 -1 6-I 4 2 
0.1 -1 -1 -1 0~1 -1.0 -1 3 -1 2 1 
0.2 -1 -1 -1 0.3 -1.0 -1 3 -1 2 1 

-0.1 -1 -1 -1 d.l -1.0 -1 3 -1 1 -1 
-0.1 -1 -1 -1 -0.1 -1.0 -1 4-l 3 3 
0.1 -1 -1 -1 n., -1.0 -1 3 -1 3 2 
0.1 -1 -1 -1 0.1 -1.0 -1 3 -1 2 1 
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EruymeLeachJobX: 11114 Repo 
Trace Elmwd W&es Are in Pads 
"allIes = BPBBPS are grealer lhan w 
sample ID: 

R%303S 
R%307 s 
R96308S 
R%3BS 
R%31tl S 
R-11 S 
RBE-312 S 
I?%313 s 
R96-314 S 
R%315 S 
R%316 S 
R-17 S 
R%316 S 
R%319 S 
R%32U S 
R%321 S 
R%322 S 
R%323 S 
RS6-324 5 
R%325 S 
R%326 S 
R%327 S 
RS6-329 s 
R%330 S 
R%331 5 
R%332 S 
RS6-333 S 
RQ6-Zd.S 
R!%335S 
R%US S 
R-7 S 
R%338 S 
R%339 S 
R%340 S 
R%341 S 
R96-342 S 
R%343 S 
R%344 S 
RSf-345 S 
RG6346S 
R-7 S 
RSS-SIS 

Re OS lr PI Au S.o.Hg n Pb Bi Th U 
-1.6 -1 3-l 32 
-1.0 -1 3 -1 3 2 
-1.0 -1 7 4 4 1 
-1.0 -1 2 -1 1 1 
-1.0-l 2-1 2 -1 
-1.0 -1 4-l 4 2 
-1.0 -1 4-l 2 2 
-1.0 -1 3-l 42 
-1.0 -1 3-l 2 1 
-1.0 -1 4-l 4 2 
-1.0 -1 4-l 4 2 
-1.0 -1 2-1 3 2 
-1.0 -1 4-l 7 3 
-1.0 -1 4-l 3 2 
-1.0 -1 2-l 2 1 
-1.0 -1 2-l 3 2 
-1.0 -1 2'1 3 2 
-1.0 -1 4-l 2, 
-1.0 -1 5-f 4 2 
-1.0 -1 2 -1 2 -1 
-1.0 -1 3 -1 2 -1 
-1.0 -1 4-l 4 1 
-1.0 -1 3., 42 
-1.0 -1 3-l 5 2 
-1.0 -1 2-l 11 
-1.0 -1 2-l 3 2 
-1.0 -1 3-l 6 4 
-1.0 -1 3 -1 5 2 
-1.0 -1 4-l 2 1 
-1.0 -1 2-l 11 
-1.0 -1 2-l 3 1 
-1.0 -1 3 -1 9 4 
-1.0 -1 2 -1 2 -1 
-1.0 -1 3 -1 10 4 
-1.0 -1 2 -1 1 -1 
-1.0 -1 2 -1 3 2 
-1.0 -1 2-l 2 1 
-1.0 -1 4 -1 2 2 
-1.0 -1 2-l 2 1 
-1.0 -1 2-1 3 2 
-1.0 -1 2-1 2 1 
-1.0 -1 2-1 3 1 
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EmymLm&JobY: 1,114 Repa 
Trace Ehmmt Values Am in Parts 
Valuer=999999amgreatwthsnw 
sample ID 

R%-349S 
R96350 S 
R963Sl S 
lwS-35.2 s 
R9S-363 S 
R9WS4S 
R963!5SS 
R96356S 
R96357 s 
R96358 S 
R-9 S 
R963SOS 
R963Sl S 
R96-562 S 
RW3S3 S 
R96-364 S 
I?96365 s 
R96356 S 
R96J67 S 
R9S-%S 
R963mS 
R9&370 S 
Rs-371 s 
R96372 s 
R-73 S 
KG-374 s 
R96-375 S 
R96376 S 
R96377 S 
R96378 S 
R9C-379 S 
R963C!U S 
R96381 S 
R9%?52 S 
R93-383S 
R96-?84 S 
R96385 S 
R9&386 S 
R9S-387 S 
R96388S 
R9s369 s 
R9&3WS 

Re OS Ir pt Au S.Q.Hg 11 Pb Bi Th U 
-0.1 -1 -1 -1 -0.1 -1.0 -1 2 -1 3 1 

-1.0 -I 2 -1 4 -1 
-1.0 -1 1 -1 1 -I 
-1.0 '-1 2 >I 1 -1 
-1.0 -1 2 -1 3 1 
-1.0 -1 2 -1 5 3 
-1.0 I 2 -1 1 -1 
-1.0 -1 2 -1 3 2 
-1.0 -1 -1 -, 5 2 
-1.0 -1 -1 -1 4 2 
-1.0 -1 -1 -, 3 1 
-1.0 -1 -1 -1 2 1 
-1.0 -, -1 -1 5 1 
-1.0 -1 -1 -1 3 1 
-1.0 -1 -1 -1 6 2 
-1.0 -1 1 -1 4 2 
-1.0 -1 -1 '-1 2 2 
-1.0 -1 -1 -1 2 1 
-1.0 -1 -1 -1 2 1 
-1.0 -1 1 -1 3 2 
-1.0 -1 -1 -1 2 1 
-1.0 -1 -1 -1 2 3 
-1.0 -1 -1 -1 2 1 
-1.0 -1 -1 -1 2 2 
-1.0 -1 -1 -1 2 1 
-1.0 -1 -1 -1 3 2 
-1.0 -1 -1 -1 2 2 
-1.0 -1 -1 -1 3 2 
-1.0 -1 -1 -1 3 2 
-1.0 -1 -1 -1 4 2 
-1.0 -1 -1 -1 2 2 
-1.0 -1 -1 -1 3 1 
-1.0 -1 3-1 4 2 
-1.0 -1 -t -1 2 1 
-1.0 -1 -1 -1 3 1 
-1.0 -1 -1 -1 3 1 
-1.0 -1 -1 -1 3 2 
-1~0 -1 I-, 8 3 
-7.0 -1 -1 -1 6 2 
-1~0 -1 -1 -1 -1 2 
-1.0 -1 -1 -1 3 1 
-1.0 -1 -1 -1 2 1 
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EmqmLeachJobX: 11114 Repo 
Trace Ekmml Values Are in Parts 
Valte=999999aregrmlathanw 
Sampk ID: Re Or Ir Pi Au S.Q.Hg TI Pb Bi Th U 

RgS3Sl S 4.1 -, -1 -1 -0.1 -1.0 -1 -1 -1 1 -1 
R96392 s 
R%-353S 
Rstws4 s 
R96395S 
R-S 
Rs397 s 
R93-3SSS 
lxs-399 s 
RS6403S 
R96401 S 
RE432S 
Rk=-403 S 
R93-404S 
lW3435S 
R%-lC6S 
RW407 S 
RS64C8S 
R!Z-lWS 
R9s-l10 s 
Rse-411 s 
Rs412 s 
R93-413 s 
Rs6-414 s 
RW415 S 
RQ6416 s 
RW417 S 
RS%418 S 
R%-l19 s 
RS642U S 
R95421 S 
RW-422 S 
RX-423 S 
RS6-424 S 
R96-425 S 
R96-426 S 
R-27 S 
R%428 S 
R96-429 S 
R9C43OS 
R9%431 S 
RX-432 S 

-1.0 -1 -1 -1 1 1 
-1.0 -1 -1 -1 2 1 
-1.0 -, -1 -1 2 2 
-1.b -1 -1 -i 2 1 
-1.0 -1 3-1 11 
-1.0 -1 -1 -1 2 1 
-1.0 -1 -1 -1 2 1 
-1.0 -1 -1 -1 3 1 
-1.0 -1 -1 -1 3 1 
-1.0 -1 -1 -1 4 3 
-1.0 -1 -1 -1 4 2 
-1.0 -1 -1 -1 4 2 
-1.0 -1 -1 -1 7 1 
-1.0 -1 -1 -1 2 -1 
-1.0 -1 -1 -1 6 2 
-1.0 -1 -1 ., 2 2 
-1.0 -1 -1 -1 2 1 
-1.0 -1 -1 -1 3 -1 
-1.0 -1 -1 -1 3 -1 
-1.0 -1 -1 -1 3 1 
-1.0 -1 -1 -1 3 1 
-1.0 -1 -1 -1 3 1 
-1.0 -1 -1 -1 5 -1 
-1.0 -1 -1 -1 4 -1 
-1.0 -1 -1 -1 3 1 
-1.0 -1 -1 -1 4 -1 
-1.0 -1 -1 -1 1 -1 
-1.0 -1 -1 -1 5 -1 
-1.0 -1 -1 -1 2 -1 
-1.0 -1 -1 -1 4 1 
-1.0 -1 -1 -1 3 -1 
-1.0 -1 -1 -1 3 2 
-1.0 -1 -1 -1 3 2 
-1.0 -1 -1 -1 3 1 
-1.0 -1 -1 -1 3 1 
-1.0 -1 -1 -1 2 -1 
-1.0 -1 -1 -1 3 -1 
-1.0 -1 -1 -1 2 1 
-1.0 -1 -1 -1 2 1 
-1.0 -1 -1 -1 2 1 
-1.0 -1 -1 -1 3 1 
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EitqmLmchJobX: 11114 Repo 
Trace Element Values Are in Parts 
values m B3993 are grealer than w 
sample ID: 

R96433S 
R%434S 
R9S43SS 
RSS436S 
R96437 S 
RS643SS 
R-S 
RWS 
R-1 S 
RSS-442 S 
R96443.5 
RSGl44S 
R9S445.5 
R-S 
RSS.447 S 
RSW4SS 
RWS 
R-S 
R-1 S 
R96-452 S 
RW.4S3 S 
R-S 
R-S 
R-S 
R-7 S 
R-S 
R-9 S 
R-S 
R9S-W S 
R-S 
R-S 
R-S 
R-S 
R-S 
R-7 S 

Re OS II pt Au S.Q.Hg TI Pb Si Th U 
-1.0 -1 -1 -1 2 I 
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APPENDIX 4 
SELECT REFERENCES ENCLOSED ON ENZYME LEACH 

.J. ROBERT CLARK Detection of Bedrock-related Geochemical Anomal- 
ies in the Surface of Transported Overburden. 
EXPLORE Newsletter for the Association cf 
Exploration Geochemists No. 76 July 1992 

J. ROBERT CLARK, DAVID COHAN Innovative Enzyme Leach Frovidec 
Cost Effective Overburden Penetration 
Paper given at Association of Exploration 
Geochemists meeting at Townsville. Australia 
May 1995 



A Need for Volunteers 
The A.%mcktiO” of Rxploratton ceo- 

chemisk was founded twenty-two years 
*go after members recagnked the need 
for a professkmal organlzatI0” to repr+ 
sent exploration geoch5”isk. our org*n- 
ization has bee” served ova this period 
of lime by a capable group of volunteers 
in the Executive, cou”cil, EXFLORE, 
JoumaI of Gecchemial Explorati’on 
fJGE1, and various committees. 

The AEC has reaffirmed its focus on exploration geochemistry 
but has also made the commitment to expand its contacts with 
professio”als in related fields (e.g. environmental gec&e”lisby) 
and to conduct activities which WiII serve the me”hmhi~ (e.g. 
education, professional registration, short courses, special 
publications). Thts taxes the limited time of existing volunteers. 

As with any volunteer organization, there is a smalI active 
group of volunteers who any out the vast majority of activities 
of the AssocIatlon within the tiework of several committees. 
In order to maintain the vitality of the organization, we need 
more members to participate in the endeavors of these 
committees. 

The list of committees is included at the end of this colunh. 
The titles are, for the most part, self-explanatory and reflect the 
commitments and acttvities of the Assodation. The committees 
are of two types, those which were formed to address specific 
isues. such as the Bylaws Review, Elsevter Negottations, and 
Membership Application fomw These committees are dissolved 
after their task has bee” accomplished. However, the vast maj+.x- 
ity of committees are ongoing. These committees need your 
input. 

In the past, it has bee” difficult to determine who to contact 
to volunteer your assistance. For that reason, we are also indud- 
ing the corresponding addresses of the Committee Chairman. 
Contact the chairmen and volunteer your time to the Association. 

A second way to participate is for mmtbers to upgrade their 
membership status to Voting Member. This gives you the oppor- 
tuntty to vote on “latters co”cemi”g the Assoli*tio” *“d have * 
say in the direction of the Aswiatlon. Applications nuy be 
obtained through the Association offices in Vancouver. 

If you have any questions, commentc, or suggestions for the 
Association, feel free to contact any of the ChaImun listed 
starting on the next page. 
Jeffrey A. Jaacks 
Prcsidcnt, AEG ,,. 
Wcstmont Cold Inc. 
390 Union Blvd., Suite 580 
LIm, co 80228 
TEU303) 98.59677 
FAX:C303j 988-9689 Continued on Page 2 

Detection of Bedrock-related &: uI~I.“*~..e.qw 
‘~‘G~&emical AnomiX& at the’-Surface 

l-he chemistry performed Lwfore instnnnmkl determbxations 
are made ts critical to the quality of the geachemical 
interprekticm made from the resultt”g data. I” the 1970’s 
IWYS much anphwts t” explontto” geo&emfs@y was placed 
on new insbumenkl tech”iqws. Many geochemisk found 
volumes of multi-element data could be generated by 
inductivelyioupled plas”w/atomic emission spech’wopy 
(ICP/AES) for a relatively low cost. ConsequentIy, interest 
data handling and rnantpulation using computers to assist l” 
producing i”tapretations blcreased dramatiudly. During this 
period of “Black Box. analyses the importance of preparatory 
chemistry was largely ignored, and the usefulness of analytlca.I 
chemishy for unraveling dispersion processes was fmqw”tIy 
ovedoaked. Consequently, geochemical exploration data often 
have been interpreted with Little regard for the strengths or 
we*hesses of the analytical te&&qws used to produce the 
data. Also. en adage that has often bee” quoted Is that y” 
not do exploration gewhanishy on hansported overburden, 
because the material in the overburden is unrelated to the 
bedrak that it covers. This viewpoint exempltfies a lack of 
comprehension of chemical mobility, geochemical barriers, and 
how selective par!&1 analysis can be used to enhance extremely 
subtle gecchemical anomalies. 
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The Lindgren award is offered usually by the sm’ety of 
Economic Geologists to a young geologist whose published 
research represents an outstanding contribution to economic 
geology. The award, which cowists of s citation, due&-ee 
membership in the Society, snd travel to the fall meeting for the 
presentatkm, is not restricted as to the candidate’s nationality, 
place of employment. or membership in the sodety. The work 
for which the Lindgrm Award is given must have been 
published as s single paper or series of papea% in a recognized 
@urnal before the authm’s 35th birthday, and the awardee must 
be less than 37 years of *ge on January 1 of the year in whid\ the 
award is presmted. 
Theawardanbegivenforcontnlbution?ltoeconomic geology 
from any subdiscipline of geology Uncluding. among others, 
struchlral geology, mineralogy, pelmlogy, geshemtsby, 
stratigraphy, geophysics, and mine geologyI. 

Any society member in good sta”di”g may nominete candidates 
for the award. We are currently seeking “ominatio”s for the 
1593 Award, for which nominees must have bee” born after 
January 1.1956. Nominees who are not selected for 1993 but M 
still eligible will be considered for awards in following yezxs. 
The deadline for nomi”&ions is &tober 30,1992 
For more information please contact: 
Jonrthsn G. Price, Chair of the Llndgren Award Committee 
Nevada Buesu of Mines snd Geology 
Mnil Sloop 178 
Unimrsiiy of Nmda, Rmo 
Rem, Ncmda 89557-0088 
TEL: (702) 7844691 
FAX: (702) 7861709 

Technical Notes. 
Continwd from Page I 

In the Canadian Shield, large areas are covered by one or 
more sequences of glacial till and gladolacushine sedimen&s. In 
the Basin and Range F’rovihce much of the bedrock has bee” 
buried by basin fill. Typically the overburden in these regiws is 
exotic to the bedrock that it covers. A conventional chemical 
analysis would reveal only the composition of the overburden 
and would not give any indication of the underlying bedrock. 
Drilling has bee” the only means of collecting useful geochemicsl 
samples in areas of extensive overburden. A” inexQe”sive 
teclmique was needed for gatherbIg mea”i”gful geochemical 
data from overburden that would provide some indication of the 
chemishy of the bedrock. 

Small amounts of trsrr elements mobilized by oxidation of 
sulfide minerals in the bedmck or basal till can migrate through 

overburden by vtious mechmisms, such as ground water flow, 
capillary action, or diffusion of volalile compounds. Oxides of 
manganese and iron, which form coatings on mineral gmb,s in 
soils developed on overburden, are effective hzps for mobilized 
elements. However, the proportion of a given element from a 
bedrock-r&ted source that has bee” inhrdueed into a” 
overburden sample is typically very small compared to its total 
concentration in the overburden. Thus, it has bee” difficult to 
determine the ammmt of a trace element that has bee” added tc, 
the overburden rather than the total conce”tration. selectively 
determining trace elements in oxide matings on be I” effective 
approach to mineral exploration in buried tRmi”s. chao (1934) 
thoroughly reviewed the pticiples and practices of partial 
analysis. 
AnalyticsI Problem 

Amorphous manganese oxide, which is commonly a very 
small part of the total manganese oxides in soils, is one of the 
most efficient natural traps for trace elements mobilized in the 
suface/“ear-surface envimnment. The large surface area per 
unit mass and the random dishiftfo” of both positive and 
negative charges on the irregular surface of this material make it 
a” ideal adsorber for a variety of cations, miens, and p&r 
molecules. A”omalous concfnkatio”s of trace elements 
adsorbed by this material are often indicative of the chemistry of 
oddidngmineralsinthebedrod:orbasaltillrathathanthe 
composition of the exotic overburden from which the soil 
formed. Reviously, no psrtid leaches had been developed 
which were selective for amorphous mangurese oxide. 

Hydroxylsmine hydrochtoilde has been used very effectively 
as a s&dive reducing agent for manganese oxide coatings 
Canney and NowIs”, 1964; Chso, 1972). This reducing agent 
rapidly reacts with nearly all of the manganese oxide phases in a 
geological ssmple. It can be wsd along with other reagents i” 

Continued on Page 6 

SUMMER ‘92 SPECIAL PRICE OFFER 
cdnrs U.S.$ 

,O element ICP + Fire Aaaay AU 
(1 asaay ton) $11.00 $ 9.50 
i2 element ICP + Fire Assay AU 
(1 assay ton) f11.50 $10.00 
latex&on for Au can be 0.001 oti or 0.0002 oti - you 
hoice. 
iince 1981 Acme has always bean firat with accurate lov 
Iriced multi element ICP data. Now Acme offers Fire Assa! 
old al one assay ton with a detection limit of 0.0002 otio” or 
squest. Platinum and palladium are available for a” etiri 
il.00 each. 
:ore or rock sample preparation: Gdn$3.2YllS$2,80. Rol 
rushing to -20 mesh is available for no extra charge. There i: 
$5.00 surcharge on batches of fewer than 10 samples. 

ACME stands for &curate Methods 
852 East Hastinps St 1A - 5iiiArctlc Blvd. 
Vsncouvsr, B.C. A”dws~, AK 
cs”sdaV6A1R6 U.S.A. 99519 
Tel.(504)2533159 Tel. (6f1-r) 562-1.988 
Fax 25%Ii’,6 Fax 581.7864 
El salto 3553 U.S. Shlpplng Address 
Santiago. Chile 250 n street 
Tel. 569 223-1On Blal”e,WA99230 
Tel 8 Fax 562 6216621 
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Technical Notes 

w Continued from Page 5 
such d&de c~n~ent&ions that any chemical attack won the 
mineral substrates of the coad”gs.is very minor. H&ever, the 
co”ce”h*tions of many trace elements in these leach solutio”s 
could be so low th.t spxialized i”sbw”enkl techniques would 
be needed to make det erminations. lhese tezhniques would 
Iikely be inductivelyioupled pksma/mau specimmetry 
(ICP/MSl a”d graphite fumace atomic absorption (GFAAl. Ihe 
presence of chloride ions in the hydroayllmine hydrochloride- 
leach solutio”s M produce extreme i”terfere”ces for rmny 
elemenk by both of these i”sbu”e”kl tecb”iques. Therefore, 
hydroxylamine hydrochloride k not a viable leaching agent 
v/he” seeking many extremely low-level kwx-element 
dgnahu~. 

Hydrogen perordde also acts as a reduci”g agent for MnQ. 
In an aqueous solution it will react with nunganese dioxide, 
consuming hydrcgen ions, and resulting in the manganese being 
reduced to the divalent state, which is soluble. 

hh~O,~, + H& + 23’ + M”=* + Ozt4, + H@. 

I” this p-, all the trace elements trapped in the I”a”ga”ese 
dioxide are released. Chao W372) rejected the use of hydrogen 
peroxide as a selective leaching agent because, eve” at very high 
conmkatlonr, it reacts very slowly with many a@aUine phases 
of manganese dioxide (Taylor and McKenzie, IS+@. However, 
even dilute co”centrations of hydrogen peroxide vigmwsly react 
WiIh amorphous manganese dioxide. 

It would be passible to selectively leach for amorphous M”02 
by adding H20, directly to the leach solution. However, the 
chemist would not know how mud, hydrogen peroxide should 
be used to leach each particular soil or sediment sample. If too 
much were added, there would be increased leaching of 
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cr,&dhe manganese oxides, as well as leaching of organic 
matter, sulfide minerals, and other oxidizable phases in the soil 
sample. Also, with some samples too high a concentration of 
H202 in the leach solution could produce precipitation of 
insoluble metal peroddes. Alternatively, if too little reagent 
were added, the leaching of amorphous manganese oxide would 
be incomplete. 
Enzyme Leach 

A” auyme chemical reaction .slowly generates very low 
concenk.tions of hydrogen peroxide in aqueous media. Glucose 
oddase reack with dextxose (Dglucose) to produce hydmgar 
peroxide and gluconic add. 

Dexhose+O~+H,O~ ‘- -’ + Glucontc Acid + H,O, 

Dilute hydrogen peroxide readily reducer and dissolves 
amorphous manganese diodde, releasing trace &mark and 
polar mokuler kapped in that material. Gluco”ic add 
complexes the mekIs md holds them in solution. Once ti the 
unorphow rmnganese dlodde has been dissolved, the pmduck 
of the glucose oddas&iexbwe reaction are no longer being 
consumed .t a rapid t-ate, and the enzyme reaction virhmlly 
stoops. The hydroge” peroxide concentration probably “ever 
exceeds 40 ~g/mI, and sufficient gluconic acid is produced to 
complex the mekls solubilized by the process. This self-limiting 
ch.r.ct&tic of the process mi”imkes undesirable leaching of 
mlner.l subsbates. Thus, the bxkgmund m”cmtratio”s for 
many elemenk determined are extremely low and the 
a”omaly/backgrou”d contrast is often &amatica!Jy enhanced. 

Trace-element concentratio”~ for many elements in the leach 
solutions are often in the mid-to-low picogram-per-liter range. 
The only current i”shwne”t.1 t.xJmique that ca” be effectively 
used to determi” e such low conce”k.tio”s for hrge numbers of 
elements in a significant “umber of samples is ICP/MS. Nothing 
is added to the leach solution that would be detrbnental to the 
ICP/ MS technique, or which would produce a serious a”alytical 
bla”k problem. The leach mlutions M alsa amenable to 
d&nni”ation of many trace elemenk by GFAA md ICP/AE.S. 
Results md Discussion 

I” m early expeMlent with the Bnzyme leach, a relatively 
large quantity of amorphous hinO, predpitate was dissolved in 
only one hour (Clark pending). Alternatively, in P set of soil 
samples from a regional mineral-resow assessment project in 
northern Minnesota, the Enzyme leach typically leached less than 
five percent of the total manganese odder in the samples (Clark 
pending: Clark. in press). Bsed on the chsewatiow of Taylor 
and McKtie (1963, it wa.s expected that very dilute hydrogen 
peroxide concenkatic,ns would have minimal leaching effect on 
many aysklhe manganese oxide phases. Thus, it appears that 
the Enzyme leach is somewhat selective for amorphous 
manganese dioxide. 

Crystalline manganese oddes are known to be effective traps 
for such metals as Ba, Co, Ni and Z”. Enzyme leach analyxs of 
soil samples often reveal Mom&es not only of these metals, but 
ah . long list of other bate elemenk, some of which -as 
otio”s and others that form anions in the surfal envimnment. 
The list includes A& AS, Bi, Br, Cd, Cl, CU. Cr. I, I”. MO, pb, Re, 
$21, Se, n. U, V, and W. Because the surface chemistry of 
amorphous t&O, allows it to kap a variety of cations, anions, 
and polar molecules, selectively leachbxg for that material 
provides distinct advantages. 

In samples that are id&i&d as being part of a background 
pap”&,” with respect to a nwber of leachable trace &mmk, 
a correlation is often observed among leachable Ba, Co, MR Ni, 
and Zn. However, i” sunples that have concatratio~~ above 
thmshold values for one or more elwenk, no relationshfp has 
been found between leachable hln and the leachable 

Continutd on Page 8 
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concentrations of the anomalous elements. Therefore, the 
Enzyme leach is not prone to generating false anomalies. 
Glacially Buried Terrain as in Desert Sediments. 

A regional mineral-resource assessment project in the 
International Falls and Roseau 1°xZO quadrangle of Minnesota 
was the fbst large-scale application of the Enzyme leach. The 
bedmk in most of the region is buried by a minimum of two till 
sheets, and in most of the area these tills are capped by 
glaciolacustrine sediments from Glacial Lake Agassie. I” the 
initial phase of that project, a pilot study revealed a relationship 
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between Enzyme-leach anomalies in Ehorizon soils and 
vegetation anomalies at the same sites. I” effect, the B-horizon 
soils apparently have bee” acting as long-term integrators of 
vegetation anomalies (Clark, in press). Enzyme leaching of 5 
horizon soils proved to be the most cost-effective meam of 
conducting a mineral-resource aesament of that region. 

This geochemical study of northern Minnesota produced the 
first recognized evidence of potential for Roterozoic vein 
deposits in that region. A plot of cobalt anomalies in the 
International Falls I%Z” quadrangle revealed an alignment of 
a”omaloursample sites along what appears to be northwest- 
striking structural trends (Fig. 1). Some of the trends cobvided 
with diabase dikes, and the Co anomalies tended to - within 
a short distance east or west of the tenni”ation of dike segments. 
Other trends appeared to be conbolled by faults. CLark et al. 
(1990) observed that the diabase dikes could not be the sources 
of the Co, and plots of Ag and ll revealed anomalow trends that 
either paralleled or coincided with the Co trends. The 
anomalo us-sample sites tended to cluster in areas where 
sh,,durd trends evidently intersect in the covered basement. 
Stronger leaching methods did not paform as well as the 
Enzyme leach. A” augmented version of the Enzyme leach 
(Clark et al. 1990) detected fewer anomalies. In P pilot study, the 
potassium iodide+aworbic add leach Wets and others, 1984) 
and the oxalic add leach (Abninas and Mosier, 1976; Church and 
others, 1987) failed to detect any of the anomalies along one of 
the bends southeast of International Falls. 
Desert pediments. The first desert pediment study used soil 
samples collected along hvo traverses perpendicular to the 
mineralized stmructue that hosts the Sleeper ore body, in 
northwestern Nevada. A plot of Enzymelea<hable Re along 
traverse two (Fig. 2, &Xl meters north of the pit) is one example 
of trace-element anomalies along that traverse. The overburden 
along traverse two (Fig. 2, 64% meters north of the pit) is one 

Continued on Page, 

L 
Fig. 2. Enzyme-leach Rr anomaly in soil slmplcs along II tmverx 6W 
meters north of the S&per pit, Nezudn. The wrtical dashed line 
rcpresenls tlz npprorimlrte &cation of II buried mincralizcd structure. 
Sample site spacing along trawsc 2 caries khoeen 30 and 60 meters. 
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example of trace element anomalies along that traverse. The overburden along traverse 2 
(5ampl.e site3 clW4) consisted of from 20 meters to 40 meters of basin fill. The 
background-soil sample sites (cCCxU4) were collected on basin fill up slope from the 
mineralized structure. 

Anomaly/background ratios show the dramatic contrast of the Enzyme-leach soil 
anomalies found near the Sleeper mine (Fig. 3). The elements with the highest anomaly 
contrasts are those that characteristically occur as anions in the surfidal environment. 
By comparison, the stronger partial leach& methods, potassium icdide+asmrbic add 
Wets and others, 1984) and oxalic acid (Almines and Mosier, 1976; Church and others 
1987). produced much lower anomaly contrasts than the Enzyme leach (Fig. 3). Even 
higher anomaly cont,asts were obtained by us& the Enzyme leach on soil samples 

1 
70 

60 

g 50 

; 40 
m_ 
g 30 
e 
4 20 

10 

n ENZ 

E3 oxalic 

n Kl+asc. 

n = cannot be determined using the 
potassium iodidecascortic acid leach 

Fig. 3. Anormrlylbrrcltground ratios for anomalous clemenh in soils owr Nu mineralized 
sfwdure af the Slccpn deposit, Newi& The three annfyticnl m&ads used were the Enzyme 
leach, the oxalic acid leah, and the p&Gum iodide + ascorbic acid leach. 

collected over the Rabbit Creek deposit, in north central Nevada. 
Enzyme leach analyses of soil samples from desert pediments at several localities 

have revealed strong correlations between anomalous mncatraiions of one or more 
halogens and other tra& elements. The leachable concentrations of arsenic and iodine in 
the samples collected near the Sleeper mine show a nearly linear relationship (Fig. 4). 
Scatter ullots of Mo and Cl and Re and Br also reveal similar relationships in the leach 

data from the Sleeper samples. Figure 5 shows the nearly linear relationship behveen sb 
and Br produced by Enzyme leaching of soils from another property in Nevada. The 
strong linear relationships between pairs of elements would seem to indicate that each 
pair is migrating together at that given location. Trace elements that correlate shongly 
with the halogens at various localities are those that tend to volatilize as halides under 
acidloddizing conditions used for chemical digestion of geological samples. Although 
the boiling points of halides and oxyhalides of thee metals are 1WC to 3WC above 

Conlinued on Page 10 
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Fi, g. 5. Scnttn plot of Enzyme-&a& bromine and antimony amczntmtions 
in soil samp&s aolleckd arr II prop@ in Naqia. 
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the ambient temperahue, they would have moderate vapor 
pressure in loelities where sulfide-rich bodies of rock were 
being oddized. It seems that these halogen compounds are 
miptin~ very slowly through the overburden over extended 
periods of time and are being trapped by amorphous MQ near 
the surface. 
Ltmitatlons. The development.of this new leaching technology 
does not diminish -the need for pevforming pilot stw&s. I,, 
northem Minnesota it was esentld to sample the Ehorizon 
Cark. in press). With daert soils, evidence suggests that the 
depth of collectian EM be of major importance. where the 
overburden is generatly less than 3 meters thick, sbongq partial 
leaches usually produce greater anomaly conbasts. As an 

experiment, identical sample sets were sieved to minus 60 mesh 
in one case and pulverized in the other. The pulverized samples 
either failed to show any anomalies or the anomaly contrast was 
drastically reduced when compared to the sieved samples. 
Grinding may have caused this, because amorphous h4nQ is a 
soft material that is readily reduced to a fine powder, which in 
htm may be dissipated by the air movement in and around the 
grinding apparatus. Alternatively, volatile compounds trapped in 
MnO, malin~ could easily be lost due to the heat generated by 
the grinding process. Although the Enzyme leach performs 
extremely weU for detecting -tly active dispeal pmcesses, 
in - where barren oxide coatings have had time to 
accumulate on the surfaces of mineral grains, stronger leaching 
techniques produIx more useful resutts. 

Enzyme leaching of sllfiidal geochemical samples is a 
relatively inexpensive teclmique that can be used to define 
overburden drilling targets. This new technology opens the door 
for cost-eff&ive geochemial explomtion for mineral deposik in 
many geographic areas whw the bedrock is buried by 
overburden. 
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Update on the International 
Geochemical Mapping Project 

The lntemational Ceochwical Mapping (IGM) project, 
sponsored through uNFscO/lLlGS as lGCP RoJect 2.59, 
dishibutee a newsletter in January eech year to ib 330 Listed 
participants in 60 countries. The following is taken from the 
editorial In the latest edition, with updates from recent proje-3 
meetings held in Keyworth U.K. April 22-24, and Reston, 
Viinia, May E10,199Z. For more background information 
about the project see Vol. 39 (1990) of the Jouma, of Geochankal 
EXplWatiO”. 
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Sample Media 
Applied gecchemisby and, therefore, plane for gewhemical 

mappink are being driven inoeasingly by environmental 
considerations. 

In 1991 it became clear from papers and discussions that the 
preferred sampling media for the IGM project are stream 
sediment, soil, and water, as and when enalytica, problems 
relating to low cOnce”katioN can be overco”Ie. support for 
overbank sampling seaned to weaken. Evidence presented by 
John Ridgway et al. in Uppeela seaned to confbm the opinions 
of othem that for reliable interpretation they require, in geneal, 
more detailed site investigations than are practical for regbmal 
reco-ce purposes. 

The uppsala sympmium on E”.Jinxu”e”tal Gemhemistry 
helped to darify a number of issues. Water ie becoming the 
mmt mught-efte, natural commodity and for obvtoue reaeo~ 
attrack the greatest public interest. The Symposium” underlined 
the need for baee,tne data ml soil3 k”s” Law, a0 the almost- 
wi”eEll surface eampling media of genera, e”vimnme”tal 
dg”ificance. S&am eedbnarts are complementary in pmvidirlg 
enhanced sensitivity for come &me”tr of eco”omic importance, 
but thie medium is of lessa interest to most ecientiste concerned 
with *o**eo10gial e”viro”“le”b5l questions. L.&e sediments 
eubstihde for stream sediments in wet Shield areas with poorly 
developed drainage, and, have the advantage that, with suitable 
samp,ing long-ten” changes can be detected. 

A,, iqmtant consideration in the xkction of methods is that 
sunple epaing for mil eurveys, and to a lesser degree water, 
stream and lake sediment eurveys, can be increased beyond that 
required for b&al reconnaissance coverage to permit more 
detailed investigations for specific pup”. Since mcst cou”kies 
have undateken gewhmical surveys and based their data on 

Continued on Paxr 12 

t 

Barringer Laboratoties, Inc. 

MINERAL ANALYSES 
Fire Assay 

Atomic Absorption 
Inductively Compiled Plasma (ICP) 

ENVIRONMENTAL ANALYSES 
Sarringer provides analyses for 

RCRA, CERCIA, CWA, SDWA and NPDES 
requirements to meet your 

Clean-up, Remediation, Regulatory Compliance 
and Disposal. 

Sarringer analytical capabilities include: 
RADIOCHEMISTRY - INORGANICS - ORGANICS 

TCLP, NORMS, MIXED WASTE, HSL List, METALS 

for more intonation p/ease call: 

Ret-to, Nevada 
702-026-l 150 

Golden, Colorado 
303-2T7-1687 



t, 

tr, 

INNOVATIVE ENZYME LEACH PROVIDES 
COST-EFFECTIVE OVERBURDEN PENETRATION 
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Introduction 
Layers of glacial till and glaciolacustrine sediments cove~large areas of the Canadian Shield, and 
much of the bedrock in the Basin and Range Province of United States and Mexico and much of 
the Atacama Desert of Chile and Peru have been buried by basin fill and volcanic rocks. The 
problem, when trying to perform geochemical exploration in terrains rhat are covered by 
transported overburden, is that the overburden is usually exotic m the bedrock that it covers. In 
some regions, intense weathering has stripped the surficial material of the original chemical 
signature of the parent rock. Conventional chemical analysis would reveal only the composition 
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 emanating 
from underlying mi~neralization. In the past, drilling has been the 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 overburdex 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 of these bedrock-related trace elements is typically a very small 
component of the total concentration of these elements in the overburden. The goal is to 
determine the amount of a trace element that hasPee” added to the overburden rather than the total 
amount in the overburden sample. Upon reaching the near surface environment, 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 traps 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. Not 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 311 ideal 
adsorber for a variety of cations, anions, and polar molecules. 

A selective leach has been developed that employs an enzyme reaction to selectively dissolve 
amorphous manganese oxides. When all the amorphous manganese dioxide in the%mple has been 
reacted, the enzyme reaction slows, and the leaching action ceases. Because the enzyme leach is 
self limiting, there is minimal leaching of the mineral substrates in the sample. Thus, the 
background concentrations for many elements determined are extremely low and the 
anomaly/background contrast is dramatically enhanced. Typically, three types of geochemical 
anomalies are found with the Enzyme Leach: 1. Mechauicallhydromorphic 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 
(although 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 B-soil horizon 
often acts as a long-term integrator of vegetation anomalies (J.R. Clark, 1993). The Enzyme 



Leach has been used to detect very subtle mechanical/hydrornot@~ic anomalies related to 
mineralized bedrock in anumber of glacial overburden situations, including areas where the glacial 
till is blanketed with glaciolacustrine sediments. Subtle hydromorphic dispersion anomalies in 
stream sediments have also been detected with the Enzyme Leach. Trace elrmenr suites 
comprising mechanical/ hydromorphic-related soil anomalies conunonly retlect at least part of the 
chemical signature of the bedrock source. Anomaly contrast in soils developed on glacial till often 
range from Z-times to lo-times the background concentrations for the elements forming the 
anomaly. 

Oxidation halo anomalies are produced by the gradual oxidation of buried reduced bodies. Any 
reduced body (an ore deposit, 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, 1, As, Sb, MO, W, Re, Se, Te, V, U, and Th. Often, rare-earth 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 will be found in the area of these anomalies. Metallic Au and Hg are not 
soluble in the enzyme leach. These low-level Au and Hg anomalies often appear IO 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 petroleum 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 are 
covered by either overburden or barren rock. The depth of detection for oxidation anomalies is 
often too great for the mineralized body to be of economic interest. In arid climates, anomaIy-to- 
background ratios for the oxidation suite commonly range between 5: 1 to 50: 1, and sometimes 
anomaly contrast exceeds 100.times 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 as the result 
of diffusion of trace elements away from a highly concentrated source. That source can be the 
actual source of the anomalous trace elements, or it can be a structure such as a fauh thar 
facilitates the m~vernent 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 form an extremely-high-contrast anomaly directly over the trace of the buried 
fault. Otherwise, apical anomalies usually exhibit a diminished contrast above background, 
compared to oxidation anomalies. Fault-related anomalies commonly contain very-high-contrast 
concentrations of zirconium and other supposedly “immobile” elements, 

Sample Collection 
Although the Enzyme Leach can be used as a partial-analysis method for virtually any surficia) 
geO~Ogictd material, the sample media most commonly analyzed with this method is B-horizon 



This horizon is the most chemically active pan of the soil, with regard to the formation of oxide 
coatings on mineral grains. Studies in both arid and humid climates indicate that the sampler 
should be careful IO collect soil samples from the B horizon. 

The following information is based on observations from studies in glacially-burled ~crrwn 111 
northern Minnesota and Canada, desert pediments in Nevada, arcas ol cxrensive ovcrburdcn in 
South America, tesr sites in the Colorado Front Range, and over oil fields in western 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 material from a consistem 
soil horizon, rather than a consistent depth. Samplers should be encouraged to expose the soil 
profile whenever they encounter soil zoning that varies from previous observations. Before 
beginning, ir is a good idea to observe soils profiles in dirches and trenches in and near [he area 
to be sampled. The best potential sample sites are those that appear to be undisrurbed and thar 
have mature vegetation growing.on and around the site. Samples collected from trenches and pit 
cuts are also good, as long as a fresh surface is scraped on rhe face of the soil profile 10 be sure 
thar you arc collecting freshly exposed material. Ditch banks, on the side away from infrcqucnrly 
used roads, under most circumstances can also be good sample siws, after scraping the bank 10 
expose fresh material. The sampler should observe the conditions at such sites and make a 
judgemenr 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 pollutams 
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 short disrance rather than to use a bad 
site just because ir is at the specified spot. 

Desert-Pediment Soils. There is an adage to the effect that desert soils are not zoned (azonnl). 
In many cases this is not true. The appearance of the horizons is different from soils in humid 
climates, but they are sliil frequently zoned. The curru~ surtxc on nuny d~serl ~~~IIIIUII~ :\ 
more than one million years old, which is more than sufficient time for soil horizons IO 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 the soil 
profile, the B horizon begins where the soil is more cemented and slightly darker in color, often 
becoming slightly more brown than the overly&g loose material. The brown color often becomes 
darker farther down into the B horizon, but in other cases, the color difference between the A and 
B horizons is almost imperceptible. ‘Where the color changes are minimal, a key criteria is that 
rhe cementing of the grains in the B horizon often produces a weak blocky fracrure rhar is absent 
in the A horizon. In areas that have a history of previous mining activiry, the upper cemimeter 
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 loo-times background. The A horizon should be 
scraped from the area around the spot to be sampled for a radius large enough to prevent [his 
contaminated material from trickling into the sample material. In areas of extreme aridity, such 
as the Atacama 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 performed to date have used B-horizon soils collected above the calichc 
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 short 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 deiracr 
from the results. 

Humid Climate Soils. Sample sites with the best developed soil horizons are usually found in 
groves of trees. In northern climates, aspen groves are the best. The A horizon consists of an 
upper humus layer, a dark layer of mixed organic and mineral matter, and there may be 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 nd where oxide coatings are found 
on mineral grains. Iron oxide coatings typically give B-horizoo soils colors that arc ?,omc 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 beneath the 
bleached layer of the A horizon. The faint gray color is due to manganese oxides, and this 
material is usable B horizon, if a darker colored B-horizon layer is not available. In a humid, 
forested area all rhe material comprising the A horizou of the soil (decaying leaf litter, humus, and 
organic-rich mineral layers) should be scraped away IO reveal rhr B horizon. The sample is 
collected from 10 to 30 centimeters iuro the top of the 8 horizon. A-horizon contamination of 8~ 
horizon samples should be avoided as much as possible. 

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

Sample Handling 
Samples should consist of about 100 to 200 grams of material depending on the tinencss of [he 
soil. Coarser soils require mope ~marerial to assure adequare sieved sample maIerli!i for analysts. 
If at all possible, the sample should be air dried. If circumstances require the use of a drying 
oven, the temperature should not exceed 4O”C, and the drying time should nor be longer than is 
necessary to dry the sample. Too high a drying temperature alters the chemistry of the.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” arc not suitable for analysis with the 
Enzyme Leach. 
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GROUED CONTROL 

Road centre traverses using plastic Brunton and NC1 hip chain were 
made along most of the roads crossing the grid. Grid lines from 
1996 at road centre as well as miscellaneous features along the 
roads such as claim posts, claim lines, old grids lines, drill 
holes, culvert and surveyed bench marks from a 1980 Cominco survey 
were tied-in. 

The declination used is 20 deg. 23' E which is the value issued 
by the Geomagnetic Laboratory of the G.S.C. in May 1996. The 
hip-chain was checked for accuracy relative to distances measured 
by nylon chain. Six 5O:O m nylon chain lengths were t-e-measured 
with hip chain and gave readings ranging from 49.9 to 50.3 m. 
Four of these hip chain measurements indicated either 50.0 or 50. 
m, with two of each. 

Rocks with ribbons tied to them were placed at road centre for 
stations. All traverses started in the south or the east. The 
bearing from the initial station to the second was recorded along 
with the distance. From the second station, one back-sighted on 
the first station. If the two readings agreed within 2 degrees 
absolute, they were accepted and the survey proceeded to the third 
station after a front-sight reading had been obtained on that 
stat ion, and so forth. If a front-sight and the corresponding 
back-sight readings did not agree within 2 degrees absolute, the 
readings would be checked. If magnetic disturbance was indicated 
-i.e. front-sight and back-sight readings differed by several 
degrees, commonly 5 to 10 degrees, n new set of front and back 
sight readings were obtained at-the half-way point in addition to 

,checks on the original readings. The readings that most closely 
defined the line between the points in question would be accepted, 
or several readings would be averaged at the plotting stage. In 
general, front sight and the corresponding back sight reading 
wewre the same, or agreed within one degree. 

Traverses were plotted on mylar at the scale of 1:2500, with 
average bearings plotted (Plate 3). 

Two generations of topographic maps for this area were kindly made 
available to the author in 1986 by Cominco Ltd for the cost of 
reproduction. These were a 1970 prepared reconnaissance map at a 
scale of 1 inch=1000 feet and a second map prepared in 1980 at a 
scale of l:lO.OOO. The 1970 version covered the grid area whereas 
the newer map covered about 90% of It. Accordingly we made a 
l:lO,OOO scale enlargement of the 1970 map for use in orienting 
roads to a topographic base and to obtain the lake outlines. 

About 2/3 of the road network now in existence was developed 
after Comlnco's mapping. The road-plot from our own survey was 
reduced photographically to l:lO,OOO and compared to the Cominco 
maps at the same scale. It was found that the roads south of point 
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"A" ( L4S 1+50E) fit those on the topographic maps very closely 
but true north on our road map is about 1 degree west of the true 
north of the base map when the roads are aligned for best fit. In 
regards to the true north of the base-map, we adapted that 
direction from the 1980 map because we believe that map to be more 
accurate on that direction as its control was quite comprehensive, 
including star shots and surveyed air-photo targets, all control 
work carried out by professional land surveyors. 

There is also close agreement on true north between the 1980 map 
and the TRIM maps, the difference being less than one half degree. 
True north of the 1970 topographic map is about 1 degree east of 
that of the 1980 map. If the road-survey version of true north 
were projected to the northern parts of the map area, one would 
finds that the ends of the lakes would be shift about 100 m to the 
west of their actual location. To elevate this problem, we aligned 
our road plan, along with its true north, as a best fit to the 
south ends of Durand , Norman, Dairy and East Dairy Lakes. Plate 3 
depicts the northern grid after this rotation with the true north 
shown being that of the road survey and the lakes traced from an 
enlargement of the 1970 Cominco topographic map. 

The grid in the eastern map area is held by tie-lines and the old 
roads appearing on the 1970 topographic map. In due course we 
obtained the 1:20,000 TRIM maps of the area and were then able to 
compare the road In the northern grid area with an established 
map. Close agreement between the roads on the TRIM maps and those 
of the road survey is indicated. 

In order to determine if chaining errors had affected the position 
of the roads in the northern half of the grid we checked about 85 
percent of the roads by chaining stretches of several hundred 
metres as a single chninage and compared that with the sum of the 
individual chainages. In one location we found an error of about 
13 m but elsewhere, the differences ranged from 0.Q to 1.6 m over 
distances from about 300 to 350 m. 

Fundamental problems still remain such as the two true north 
directions and the apparent road discontinuity at LO+OO. This 
problem is thought to be related to magnetic disturbance in the 
vicinity of point "A". It is not a simple matter of rotating the 
road to the east because the common LCP of Rabbit #4 and 36-38 are 
tied to point "A" by closed traverses and the road has been tied 
in as well to these LCPs and to make things worse, the LCP is the 
origin of the grid. Any shift in the road west of the LCP would 
require some adjustment in the southern part of the grid which is 
presently not indicated. The present control should be satisfact- 
ory until such time as an economic discovery is made. 
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DESCRIPTIOB OF ROCK SAMPLES 
BY DAVID L. COOKE, PhD, PEng 

RAB 96-1R Buff-weathering moderately sheared, ankeritic rock 
Felsic in appearance. 

RAB 96-2R Buff-weathering, sheared ankeritized volcanic rock. 
Black specks of Mn and/or iron oxide throughout. Note malachite 
in shear planes. 

RAB Q6-4R Buff weathering , carbonatized volcanic rock. Many be 
altered andesite 

RAB 96-6R Green chrysocolla and malachite impregnated medium 
grain-grain, equigranular rock. Felsic to siliceous in appearance 

RAE3 96-7R Sugary textured felsi c rock containing abundant specs 
of a black oxide secondary mineral. Abundant clay alteration. 
Looks ap1itic. 

RAB 96-8R Red-brown weathered carbonatized equigranular intrusive 
rock. Ankeritic fractures are weathered to sooty brown limonite. 

RAB 96-QR Equigranular diorite or gabbro. Contains biotite 
crystals and abundant magnetite disseminations. Note: quartz- 
pyrite veins and adjoining pyrite disseminations. 


