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I have now made the transition from
the Geological Survey of Canada back
into industry with BHP Minerals. The
past couple of months have been ex-
tremely busy as I have been getting up to
speed on BHP's exploration activities,
which, in turn, has involved a fair
amount of travel. In fact, as I write this
message I am sitting in a plane on my
way to Denver having just returned from
Australia. While our Australian col-
leagues informed and showed me that
exploration geochemistry is alive and
well in Australia, they also expressed their concern regarding
the education of geochemists. In my January message I
expressed my concern about this situation in North America
but as I talk to more and more of you I am convinced that it
is a concern worldwide. In this regard, discussions are
currently underway to examine the establishment of a chair
in "exploration geochemistry" at a Canadian university.

On the environmental front, feedback from the "Environ-
mental and Legislative Uses of Regional Geochemical Base-
line Data for Sustainable Development," organized by Peter
Simpson of the BGS, and cosponsored by the AEG, indicates
that the meeting was successful in informing those tasked
with developing environmental guidelines and regulations of
the existence, relevance and need to consider geochemical
baseline information in their work. Peter is congratulated
for his foresight and effort in organizing and running this
meeting. Peter has also agreed to step forward and serve,
pending ratification at the next Council meeting, as Second
Vice President of the AEG for 1996.

AEG members are firmly entrenched in planning for a
rather large group of AEG-backed meetings in 1997 includ-
ing: the 18th IGES in Jerusalem, Israel, May 25-27; Explora-
tion '97 in Toronto, Ontario, Canada, September 14-18; and
the 4th ISEG in Vail, Colorado, USA, October 5-10. Details
about these meetings are in the Calendar of Events.

I am in the process of reviewing the By-laws of the AEG,
as there are now some anomalies in them due to changes in
the start and length of term served by the President relative
to the election and appointment of Councillors. Also the
number of Regional Councillors needs to be re-examined. I
hope to be able to bring some suggestions for revisions to
Council soon. Anyone who has any suggestions or concerns
regarding the By-laws is welcome to express such to me, or
any member of the executive or council. Also, please feel
free to contact me or any member of the executive or council
on any matter to do with the AEG - we definitely seek your
input and participation in your AEG.

William B. Coker
BHP Minerals Canada Ltd.
33 Yonge Street, Suite 610
Toronto, Ontario, Canada M5F, 1G4
Tel: (416) 368-3884
Fax: (416) 365-0763

Geochemical Exploration in the Former
Soviet Union hv Boris B- Kotlyar

Introduction
Geochemical studies in the former Soviet Union were

extremely widespread and, in many instances, all encom-
passing. The issues described here are based on information
up to 1991, the year of the collapse of the Soviet Union. After
that date, geological exploration, including geochemical
surveys, decreased dramatically. The author's personal
experience shows that field investigations in the Ukraine, as
well-as in the other parts of the former Soviet Union (FSU),
during 1991-1994 were not more than 30-40 percent of
previous "normal" years. In the last few years, moreover,
most geological branches of the former Geological Survey of
the Ukraine terminated most of their field investigations.
However, during the previous active years a huge amount of
confidential prospecting information was assembled in the
archives of the Geological Survey of the FSU, which is
empowered to publish some of the data, but also to archive
almost all of the geological, geochemical, and geophysical
information previously gathered. The information, including
millions of geochemical sample assays, is stored in local
archives. Any derivative reports may be stored in local, in
regional, or in central (Moscow) archives.

Many mineral resources in the FSU are attractive
potential targets to Western mining companies. Private
exploration and development enterprises need, on the one
hand, practical geological information, previous estimates
and evaluations of the size and tenor of deposits, and, on the
other hand, a comprehensive understanding of the explora-
tion level of the deposits and occurrences in the FSU, such as
recently described by Diatchkov (1994). This is especially

Continued on Page 3
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Information for Contributors to EXPLORE
Scope This Newsletter endeavors to become a forum for recent
advances in exploration geochemistry and a key informational
source. In addition to contributions on exploration geochemistry,
we encourage material on multidisciplinary applications,
environmental geochemistry, and analytical technology. Of par-
ticular interest are extended abstracts on new concepts for guides
to ore, model improvements, exploration tools, unconventional
case histories, and descriptions of recently discovered or devel-
oped deposits.
Format Manuscripts should be double-spaced and include
camera-ready illustrations where possible. Meeting reports may
have photographs, for example. Text is preferred on paper and 5-
or 3-inch IBM-compatible computer diskettes with ASCII (DOS)
format that can go directly to typesetting. Please use the metric
system in technical material.
Length Extended abstracts may be up to approximately 1000
words or two newsletter pages including figures and tables.
Quality Submittals are copy-edited as necessary without re-
examination by authors, who are asked to assure smooth writing
style and accuracy of statement by thorough peer review.
Contributions may be edited for clarity or space.
All contributions should be submitted to:

EXPLORE
c/o J.T. Nash, Box 25046, MS973, Denver Federal Center
Denver, CO 80225, USA
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Sherman Marsh and Tom Nash

This issue of EXPLORE contains articles demonstrating
change. Our President Bill Coker has a challenging new
position that takes him far from his former base in Ottawa.
The Technical Note on geochemical exploration in the former
Soviet Union by Boris Kotlyar carries information that once
was forbidden, and Boris tells us about just a few of the
many opportunities in mineral exploration on that continent.
Simpson and Cartwright tell us that despite much work and
new instrumentation, problems abound in the seemingly
routine analysis for antimony. Garnett and Butler describe a
new method for analysis of gold: controversy that is healthy
for our science. And, we report on ominous changes in the
U.S. Geological Survey and in the Geological Survey of
Canada: two proud surveys that are losing political support.

And there are others signs that some things do not
change. Once again, the Council elections were disappoint-
ing in that only 49% of the eligible voting Fellows cast their
ballots. Although this represents about the average turn out
for our elections, it is disturbing that only 49% of our
Fellows are concerned enough about the affairs of the
Association to vote. Voting is one of the rights of a Fellow in
The Association of Exploration Geochemists and is a time
when Fellows can express their choices and participate in the
running of the organization. Basically this election means
that 49% of the Fellows are running the organization,
whereas the rest have no voice (or chose not to speak).
When EXPLORE doesn't arrive or the JGE isn't delivered, we
hear about it almost at once; when we ask for your vote, over
half of you are silent. The Council elections are held every
year and we hope that next year participation will be better.

Sherm and Tom

Bob Beeson, previously with Acacia Resources, has
joined North Limited as Chief Geologist, Exploration. Bob
is based in Melbourne and can be reached at (03) 207-5111.
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Technical Notes
continued from page 1

true in order that valid comparisons may be made using a
common, well-understood language during negotiations,
subsequent investments, and trading processes in the FSU. A
starting point in such discussions should be the concepts of
resources and reserves detailed by the U.S. Geological
Survey (USGS) and U.S. Bureau of Mines (USBM, now [1996)
abolished) in their classification system (U.S. Bureau of
Mines and U.S. Geological Survey, 1980).

Many mining companies are primarily interested in facts
about deposits, including the availability of reserve data.
Reserve calculations in the FSU have been similar to those in
the West, except for choice of cutoff grades. Because current
price was not an important factor under a socialist economy,
cutoff grades were often chosen some what arbitrarily. This
information is a result mainly of physical exploration,
including drilling and mining. Meanwhile, mining compa-
nies (for example, Archangel Diamond, BHP, Gulf Interna-
tional Minerals, Santa Fe Minerals Corp., and many others)
recently have been extending their interests from specific
deposits to deposit-hosting terranes and prospective areas in
the FSU, including Kazakhstan, Russia, Tadjikistan, and
Uzbekistan. Prognostic or speculative resources in these
terranes are of major importance, and allow explorationists
the opportunity to perform preliminary evaluations of the
selected terranes and prospective areas. Thus, the availability
of geologic maps, results of previous prospecting, and
especially data of geochemical surveys become the major
sources of information for evaluation. Speculative and
prognostic resources in the FSU were based primarily on
geological information, in association with geochemical data.
For that reason, specifics of geochemical surveys during
geological exploration and of the system of prognostic
resource estimation employed in the FSU are important.

Prognostic resources in the FSU
Prognostic resources include four classes: mineral

potential, P3, P2, and Px (Table 1-see page 4). Prognostic
resources can be part of evaluated or explored deposits but
the main usage of prognostic resources is in conjunction with
geologic mapping and follow-up physical prospecting for
actual deposits. An evaluation of the prognostic resources in
an area precedes the determination of the presence of
reserves in a deposit, and in sensu lato, reserves are primarily
part of the resources. The quality of prognostic resource
estimates improves and becomes more accurate and reliable
from stage to stage during geologic mapping and progress of
prospecting by increasing density of geological, geochemical,
and geophysical investigations, as well as drilling and trial
mining. Estimation of prognostic resources in the FSU is
similar to evaluation of potential resources based on deposit
models (Cox and Singer, 1986; Kirkham and others, 1993).
Descriptive characteristics and selection of respective deposit
type or world-wide known analogs (as used ip. the FSU) or
deposit models (as used in the USGS, and the Geological
Survey of Canada (GSC)) are similar. The grade and tonnage
models with probabilities of undiscovered deposits (as used
in the USGS, and GSC) and subjectively inferred range of
deposit size (small, medium, or large, as used in the FSU) are
major differences between the two systems. Resource
estimation based on geochemical data is common in the FSU.

Geochemical surveys during geological exploration
Geochemical surveys accompany geological investiga-

tions at all stages of exploration, which, in the FSU, combine
specific types, scales, and intensities of geological investiga-
tion and result in required products in a certain order.
Geochemical surveys and geochemical survey targets have
changed over time, according to the most recent geochemical
concepts:
• individual anomalies formed the major targets of

geochemical surveys until the middle of the 1980s, and
geochemical surveys followed certain statistical proce-
dures that allowed a focus on specific anomalous samples
by statistical methods;

• complex haloes were the major targets of geochemical
surveys from the middle of the 1980s to the early 1990s,
and the interpretation of geochemical surveys included the
use of computer software that focused on correlations
among elements and their zonation, as well as the identifi-
cation of complex haloes that show specific ratios of distal
and proximal metals as indicators;

• geochemical fields, their structure, and an empirical
hierarchy of elements in the geochemical fields, which
might correlate with certain metallogenic units including
ore regions, zones or trends, ore districts, deposits, and ore
bodies, became the major targets of geochemical surveys in
the 1990s.

Geological exploration, as the term is used in the FSU,
includes three major stages: geologic mapping, prospecting,
and mining, where the latter is beyond the scope of this short

Continued on Page 5

For over 30 years, North American Exploration has been the first step in
successful mineral exploration. The dependability of our staff and (heir

collection methods allows you to base your decisions on rock solid data. To
find out more about the services provided by North American Exploration,

write: North American Exploration, Inc., Dept. A02,472 N. Main St.,
Kaysville, Utah 84037-1173, or call (801) 546-6453. Or contact our

Reno office at: 1315 Greg Street, Suite 107, Sparks NV 89431,
or call: (702) 353-4732.
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Techn ica l N o t e s Continued from Page 3

to
o
c
en
p

CD

CD

.» o

o
3
O

Si
(A
3

o
at

eg

o Q.
CO

o0
VS
CO
3

oCU
Q .
CO

XJ
ID
fcCU

3S IS
1= ffl

E E

c
o

4-

0)
'>o«
o
£
o
0)

JC:

(0

o
3

o
(0

o
c

t _

!E

o
TJ
CD
CO
CO

£
CO

X !

CO
T )

C
O

!

0)
co

.£
co

lie

CO
E
o
c
to

"2too

• 8
CO

x i

e
QO
c
CD5
§
Q
C

o
v>
CO

X)

•ca
D-

i2 o

CO

x:
OJ1c
£•}
| !

!s

1co

ic
ai

o
o
CD
D)

X I

o

a
le

•JS
C

oD.

T3

C
CD

CD
a=
T>t ^

O

CU
c

CU

o
c
CO
.E

"S
E
o
«
oo
3
O

w£
CD

be
d

_g
CO
CD
o
(0
x:
w"

io
n

o
CD
CO

coco
2
o
.E
H

UJ
CD

o
re

s

CD
co
CD

h-

ie
s.

CO

oc
CO

ca
i

a E

a
eoc
po
CD

_c

to
a>
o
CO

(0

,a
nd

£0
a>
O

13

o

bi
lit

y

S

ap
pl

o

_CU

o
x:

CD .22

3
O
CO
CU

"to"
•a

th
o

E
c
g

tim
at

CO
CU

£

o

£CU

to

es
,

tu
di

CO

•ffl

lo
gi

c

oCD
D)

•Dn\

<U
o

—sod

(D
T )

C
o
en

XJ
cr
CD

a.
CD

^ to r

a. S

.2 XJ

CU
co
cu
H

'>
19
o

01ocoo

O

o
c
tn
o

ai
3

o
2

CO
CU

CC

CO

o

'to

8.cu
Q

E

S"
OJ
,1
o

CU CT
¥5 W

O
X)

,
CO
CO
1 _

S3.

rc
u

ft

CD
fJ
Z

«

2
_

••s

F2> o

1 J

a.
.o.

O

co To

O a)
o E



EXPLORE NUMBER91 PAGE 5

Continued from Page 3

note. Each stage is subdivided on the basis of scale, and on
the basis of required geologic products, where resource and
reserve assessment is a major purpose (Table I).

Geologic mapping includes small- (from 1:500,000 to
1:200,000 scale), and large-scale (from 1:50,000 to 1:25,000
scale) geological surveys. The former were conducted mainly
in 1960s and 1970s. Stream-sediment sampling and collection
of various types of panned concentrates are the major types
of geochemical surveys at this stage. The density of sampling
varied from 1 to 0.1 sample per square km. Any geochemical
haloes, which could be correlated with an ore region, zone or
trend, had to be recognized and ranked during this type of
work. It was not required to estimate resources at the time,
but recently, small-scale geologic mapping or remapping has
been accompanied by a statement of the mineral potential or
a P3 resource assessment of the region being studied, as well
as the testing of any previous mineral potential inferred by
previous workers.

Large-scale geologic mapping was performed mainly
from the 1980s until recent times, and such studies found
most exposed deposits. Geological surveys at a scale 1:25,000
are carried out only in mining districts. Large-scale geologic
mapping could include various types of geochemical
surveys, including broad soil or bedrock sampling with grids
that range from 500x100 m to 100x20 m. Rapid drilling of
shallow holes along traverse lines in lateritic terranes is
common in the colluvial-covered regions of Kazakhstan,
Russia, and Ukraine, especially if any unexposed deposits or
geologic structures with mineral potential are the major
target of the surveys. Other types of geochemical surveys,
including plant, groundwater, and soil-gas sampling, are
rarely used. Geochemica] haloes, which can be correlated
with similar haloes in mining districts elsewhere or with
individual deposits, are screened, ranked, and tested during
this stage. This stage of exploration is accompanied by P2..3
resource assessments and testing of any previous mineral
potential, or P3.

Prospecting includes investigations at different scales,
and is represented by prospecting and detailed prospecting
(or prospect-evaluation) at scales from 1:25,000 to 1:2,000.
Prospecting generally is performed within the boundaries of
an already established ore district or mining district or
within inferred ore fields or on their flanks. Broad sampling
of bedrock on the surface or core sampling in shallow drill
holes within the boundaries of the prospect are the major
type of geochemical surveys; soil sampling is common also.
The density of sampling varies from 500 (100x20 m) to 2,000
(20x20 m) samples per square km. Geochemical haloes,
which could reflect the presence of ore deposits, and possible
ore bodies are selected during detailed geochemical surveys.
These endeavors are accompanied by P2, Pj, and C2 resource
and reserve estimates and testing of any previous resource
evaluations.

Historical cases
Geochemical surveys in the FSU accompanied geological

exploration commonly from the 1930s, when the earliest
"copper" surveys were performed, and a number of discov-
eries of porphyry copper and molybdenum deposits resulted
from the geochemical surveys. For instance, the Balikti
porphyry copper deposit in the Almalyk district (Figs. 1, 2)

was discovered after a "copper" survey, which included chip
sampling of all scattered sparse outcrops, and widely-spaced
shallow drill holes in weakly exposed areas that include
cover rocks more than tens of meters thick. This survey was
accomplished in 1932-1933 (Zenin, 1937) in an area close to
the well-exposed, world-class Kalmakyr, and smaller
Dzhanibek and Akchoku copper-gold porphyry deposits,
and was one of the first successes of geochemical surveys in
the FSU.

Recently, geochemical surveys have focused not only on
metal anomalies and halo detection, but on their evaluation,
including an evaluation of any inferred resources present, as
well as an estimate of the erosion level of any potential
mineralization present. Interpolation methods, which are
based on comparisons between distribution and content of
metals in endogenic haloes, and ore bodies, and metal
content in secondary haloes, as well as the possibility of
leaching of molybdenum and copper, now are commonly
applied during geochemical surveys in the FSU. Calculated
metal ratios or coefficients are important in the P3 and P2
resource estimations, which may be expressed by the
formula: P = M x C, where the P is a prognostic resource, M
is a content of metal in a sampled layer, and C is a variable
coefficient, which is based on the mobility of the respective
metal (molybdenum or copper, for example) in the oxidized
zone and soil in the respective climate zone being sampled
(arid, humid, or polar). This method was applied to weath-
ered rocks particularly during soil sampling at many
porphyry deposits including Kounrad, Koktenkol, Sorskoe

Continued on Page 8

ACTLABS
WE'RE GROWING WITH
OUR NEW SERVICES
AND LOCATIONS

• ENZYME LEACH-ICP/MS (Detects deeply buried
mineralization)

• LITHOGOCHEMISTRY-SPIDERGRAMICP/MS
PKG (Low cost add on to WRA)

• ULTRA-LOW LEVEL HYDRO GEOCHEMISTRY
by ICP/MS

a ULTRATRACE ICP/MS Rock + Soil package
LEADERS IN LOW-COST, HIGH QUALITY SERVICES
WITH RAPID TURNAROUND.
The above unique services when added to our high quality INAA, 1CP,
XRF and Fire Assay services, provide unrivalled capabilities in the
analytical industry to help you discover the mines of the future.
FOR FURTHER INFORMATION, PLEASE CONTACT:
a ACTIVATION LABORATORIES LTD., 1336 Sandhill Dr., Ancasicr, ON,

Canada. Tel: (905) 648-9611, Fax: (905) 648-9613, Dr. Eric Hoffman

a ACTLABS, INC., 11485 Fronlage Road N., Wheal Ridge, CO, USA. Tel:
(303) 456-2981, Fax: (303) 420-6646, Dr. J.R. (Bob) Clark

• ACTLABS, INC., c/o M.E.G., 2235 Lakcshore Dr., Carson Cily, NV, USA.
Tel: (702) 849-2235, Fax: (702) 849-2335, 5. Clark Smith

m SKYLINE LABS, INC., 1775 West Sahuaro Dr., Tucson, AZ, USA. Tel:
(602) 622-4836, Fax: (602) 622-6065, W. (Bill) Lehmbeck

B ACTLABS-SKYLINE PERU, SA, Av. de la Marina 2523, San Miguel, Lima
32. Tel:/Fax: (5114) 521413, Francisco Alarcon

H JACOBS-SKYLINE ENSAYADORES Y QUIMICOS, S.A. DE C.V.,
Capeche 196(esq.Gpe. Victoria), Colonia San Benito, Hetmosillo, Mexico. Tel:
(62) 10-02-54, Santos Carlos


