
David Gamett

Scientists are both producers and
consumers of information. Free inter-
change of ideas, discoveries and methods
is essential if a science is to grow and
evolve, and if its participants are to
benefit from the efforts and insights of
others. One of the roles of the Associa-
tion of Exploration Geochemists (AEG) is
to encourage dissemination of informa-
tion relevant to exploration geochemistry
and The Journal of Geochemical Explora-
tion 0GE) has been one of the most important outlets for
that knowledge. It is sponsored by the AEG and represents a
long and productive partnership between the JGE's pub-
lisher, Elsevier, and ourselves stretching back more than
twenty five years.

During that time an impressive body of knowledge on
exploration geochemistry has been documented under the
watchful eye of the JGE's Editor-in-Chief, Eion Cameron.
Such a relationship is not broken lightly, but recent actions
by Elsevier have called into question the desirability of
renewing our contract with them. Problems have ranged from
petty to serious, with more than a touch of farce at times, but
their cumulative effect has been to project a strange image of
an organization which has somehow managed to become both
increasingly amateurish and arrogant at the same time.

The single most important factor which has soured our
relationship has been the arbitrary and massive increase in
the institutional rates charged for the JGE by Elsevier (see
Eion Cameron's editorial on this in Explore No 94, p5).
Institutional rates are the rates charged to libraries and other
large organizations and they have been increased by 52% in
US dollar terras between 1995 and 1997, to stand at their
present level of $US 1139.00. Compare this with the institu-
tional rate of $US 1295.00 for another Elsevier earth science
journal, Geochimica et CosmochimicaActa, which has over six
times the number of pages per annum.

Compare it also with other high quality journals which
are not published by Elsevier. For example, The Canadian
Mineralogist has an annual institutional rate of $US 310.00
while Economic Geology costs all of $US 138.00, and this
despite the fact that both publish approximately fifty per cent
more pages than the JGE. Clearly it is possible to publish a
journal at institutional rates which are significantly lower
than those charged currently for the JGE. To be fair to
Elsevier they have agreed that the increase in the JGE price
was exorbitant and they will be making some small reduc-
tions in the institutional rate over the next two years, but is
this too little, too late? While journal prices have been

increasing well ahead of the rate of inflation, libraries'
budgets have not. They have therefore had to reduce the
range of journals which they can offer to their readers, and
once a journal is dropped it is unlikely that it will be rein-
stated. Now that it has exceeded the psychological barrier of
$US 1000.00 the JGE has become particularly vulnerable to
elimination by librarians, desperate to stretch their funds as
far as possible. So what do we do?

Our current five year contract continues until the end of
December 1999. We are obliged to commence negotiations
with Elsevier over the terms of a new agreement by mid 1998,
with a final decision being made by the end of that year. We
shall proceed with this in good faith but it would be remiss of
us if we were to pin all our hopes on a satisfactory outcome to
these negotiations. Elsevier exists to make a profit for its
shareholders; the AEG exists to promote the science of
exploration geochemistry. Those aims may have become
irreconcilable. Consequently we feel that it is important to
investigate alternative publishers, and we shall be doing this
in parallel with our discussions with Elsevier during the
course of 1998. Elsevier publishes some 1200 journals,
including 21 in the earth sciences.

Having recently announced their merger with Wolters
Kluwer — a rival publisher — they will become still larger
with sales of $US 8 billion, making them the world's largest
publisher in the scientific and professional fields. Is big
beautiful? Not necessarily, but Elsevier can claim with
justification that they do offer some very real benefits to
authors. Their bi-monthly newspaper is distributed free of
charge to thousands of research scientists active in the field
of geochemistry and geophysics. This includes abstracts and
contents of recent or forthcoming issues from the JGE, thus
ensuring worldwide exposure for authors. In addition the
journal is distributed and marketed internationally, and is
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Information for Contributors to EXPLORE
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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.
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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

Two recent symposia, the 18th IGES in Jerusalem, and
the 4th ISEG in Vail, have brought AEG members together to
share science and deepen friendships. The spirit and
dimensions of the meetings is described well in the note by
David Garnett. We also are committed to formal and infor-
mal publication of our science and professional views. The
formal publication, Journal of Geochemical Exploration (JGE),
has encountered difficulties under the current publisher. The
AEG Council has discussed with concern the reduced
number of manuscripts submitted to JGE, and the loss of
institutional subscribers. President Garnett reviews this
situation and calls for your input to the publication process
and possible courses of action in the next year or two.

EXPLORE exists to facilitate informal communication
of technical and professional information, and once again we
solicit your input. Looking back a few years, it becomes
obvious that only a small number of our members make the
effort to communicate. Don't be bashful! We'll gladly work
with you on almost anything that might be of interest to our
readers. One area that is ripe for coverage is personal
experiences, anecdotes, or histories—share these with
newcomers before they are lost. Case histories, failed or
successful, on methods, environments, and deposit types, are
worth sharing and placing into the written record. ^ ^

u6 SfcrftaA
ICPMS & ICP AES Specialist

XRF & Computer Specialist

MBE / J001 / 238 P.O. Box 15664
Kingdom Of Saudi Arabia
Tel / Fax No. 011-966-2-6743805

Jeddah 21454
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President's Message
continued from page 1

covered by a range of indexing and abstracting services.
Discounts of 30% are available on all books published by the
Elsevier Science Group of companies. Finally, they are
investing heavily in electronic publishing and can be ex-
pected to offer some increasingly sophisticated options in this
field in the next few years.

Why, then, should we consider breaking with Elsevier?
Many of the day-to-day problems could be eliminated with
tighter management control and increased professionalism,
but while they remain these problems continue as a constant
source of irritation, particularly to Eion Cameron and Betty
Arseneault, our Business Manager. However, there are two
main issues which are more fundamental and potentially
more intractable: who owns the science that is published in a
journal and how much should we expect our fellow scientists
to pay to learn what we have published? Is it not absurd that
the scientists who carry out the research and write the papers
should hand over copyright of these papers to Elsevier?

Is it not equally absurd that Elsevier should then be
allowed to hold these papers hostage until such time as
libraries pay a large ransom for release of this science to
fellow scientists? This may sound melodramatic, but is it so
far from the truth? We need to disseminate knowledge of
exploration geochemistry as widely as possible and if Elsevier
is not prepared to play their part in this then we have no
choice but to look elsewhere.

Termination of our links with Elsevier would result in
some profound changes and would create some very real
challenges. Elsevier owns the copyright to the JGE name and
can be expected to attempt to continue to publish the journal
under that name. We would need to start a new journal, with
a new title and would need to persuade libraries that it was of
sufficient stature to be worth carrying. Our aim would be to
retain ownership of the title of the new journal and to hold
the copyright of papers published in it. This is a daunting
proposition, and is a decision which we would not take
lightly. It is also a decision which we would not want to take
alone.

This is one of the most important issues that has faced
the AEG in recent times and I ask for comment from as many
of you as possible. When we make the final decision it is
absolutely essential that we have the support of the great
majority of members, and the more input we have from you
the more chance we have of making the best choice. In order
to bring the issue into focus, let me conclude with a series of
questions: Do you agree that the present institutional price
for the JGE is too high? Do you agree that we are justified in
exploring the possibilities of breaking with EIsevier> in favour
of an alternative publisher. If we did break with Elsevier, do
you have any suggestions for the title of the new journal?

David Gannett
Bequerel Laboratories
PMB 1, Menai, NS W 2234, A USTRALIA
Tel:+61 2 9543 2644
Fax: +612 9543 2655
e-mail: naa@bq.com.au

Sergey A.Sandomirsky and Mir D. Karger

Anisotropy, zoning, and periodicity are critical compo-
nents for understanding the relations of geochemical haloes
of hydrothermal mineral deposits. These features create
opportunities for solving many problems in applied
geochemistry (such as, evaluation of truncation levels of
orebodies, and correlation of ore intervals in mines and drill
holes). The common situation, however, is that some
geochemical regularities established in one cross-section of a
mineral deposit may be inapplicable in adjacent cross-
sections. We believe, nonetheless, that the principle reason of
such variability of geochemical haloes, as well as ore grade
distribution, is quite simple. The fact is that the pattern of
exploration drill sites or sampling sites does not match the
variation in the geochemical haloes. The precision and
robustness of solutions of exploration tasks could be en-
hanced significantly if network geometry could be adapted to
the patterns of geochemical haloes.

To investigate the relationships between parameters of
both networks and spatial variations of geochemical observa-
tions and of geochemical haloes, two mineral deposits were
selected: the Perevarnoye tin deposit (KomsomoPsk region,
Russia) and the Novokonstantinovskoye uranium deposit
(Ukraine).

The variation of geochemical haloes in a given direction
is conveniently measured by the function, called
"semivariogram" (Matheron, 1963) — we shall refer to it
below simply as a variogram —, or by the autocorrelation
function R (). These functions are connected by the simple
expression:

« * ( 0 ) - R 0 -
The empirical value of is equal to half the mean-squared

difference between concentrations or functions of the
concentrations in samples spaced a distance apart. Averaging
is performed over all pairs of such samples in the given
sampling interval (Matheron, 1963). A variogram is conve-
nient for two reasons. First, it can be used to analyze the
correlation patterns of the geochemical haloes in terms of
variances that are familiar to geologists. Second, variogram
interpretation techniques take into account its "geometric
base", that is shapes and orientations of the samples used in
description of a geochemical halo.

Scale effects in a tin deposit

The Pereval'noye deposit is confined to Jurassic and
Cretaceous volcanic, volcanosedimentary and clastic rocks
(Sandomirsky and Karger, 1988; Barsukov and others, 1976;
Bakulin, 1970). Tin ores consist of quartz-cassiterite veins,
containing substantial amount of sulfide minerals — arse-
nopyrite, galena, and chalcopyrite. They formed at tempera-

Contintied on Page 4
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Continuedfrom Page 3

tures of 200 - 300 °C. The morphology of the orebodies is
rather simple and has been investigated fairly thoroughly.
They are mainly steeply dipping vein-like bodies emplaced
in fractures and fragmentation zones and, less commonly,
metasomatic bodies in propylites and tourmalinites, also of
vein-like shapes. The geochemical haloes of such deposits

600 m

400

200 —

-200

100 m

1 2

Figure 1. Distribution of (A) weighted average tin concentration in the
vertical longitudinal projection of the North zone of Pereval'noye tin
deposit. (I) less than X - 0.5s (where X is the average concentration and s
is the standard deviation); (2) from X - 0.5s to X; (3) from X to X + 0.5s;
(4) more than X + 0.5s; (5) drill hole.

are strongly anisotropic. They are much more variable over a
given distance in the transverse direction (that is, across the
strike) than in the longitudinal direction (along the strike
and dip) (Fig. 1). The results of D.C. arc emission spectro-
metric analysis of continuous core and trench-type samples
were used as input data. We will show the influence of the
sampling network on the pattern of anisotropy.

The anisotropy of the geochemical haloes was analyzed
by comparing the variograms for tin and lead in the trans-
verse and longitudinal directions of the ore zone. The
transverse variograms were computed from logarithms of
concentrations of these elements, obtained by continuous
core and trench samples. The longitudinal variograms were
calculated from logarithms of the weighted-average concen-
trations in cross sections bounded by minimum anomalous
concentrations (5% significance level of background distribu-
tion). Henceforth, for simplicity, we shall denote the
variograms and their parameters across strike, along dip, and
along strike by subscripts t, d and s, respectively.

AH variograms have similar configurations (Figs. 2, 3):
as increases in the interval from 0 to a, increases, reaching
some threshold value C at » a. The parameter a — the radius

-x—1 - - - -3

Figure 2. Plots of variograms for tin. Plots of empirical variograms: (I) ,
(2); (3) plots of corresponding theoretical variograms. C ,a - threshold
and radius of influence for variogram along dip oforebody; C,a -
threshold and radius of influence for variogram along strike oforebody.

of influence of the sample — defines the minimum distance
at which the samples may be assumed to be uncorrelated, and
the parameter C, the threshold, is equal to the total variance
over the entire sampling interval. In transverse variograms
and > a, fluctuates around this threshold. The fluctuations
are commonly quasiperiodic, which is interpreted typically as
an expression of the periodicity of a geochemical halo
(Matheron, 1963). Given this and physical meaning of the
parameters a and C, we conclude that the geochemical haloes
exhibit a multilevel quasiperiodic hierarchical structure in
three-dimensional space. If this is so, then the values of at
significant minima of repre
sent the dimensions of the elements or components of which
the geochemical halo is made up. At any corresponding
hierarchical level, these elements may be assumed to be
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Figure 3. Scaling procedure for matching between transverse () and longitudi-
nal (,) variograms for tin. (1) Initial variogram for tin calculated on geometri-
cal base D (C > C ,C ) ; (2) Variogram calculated on geometrical base 2D
(C > C , C ) ; (3) Variogram calculated on geometrical base 4D, satisfying
condition C '» C , C ; 4D is the geometrical base to be sought, a is the radius
ofinfluence'to be sought. The geometric base scale is 1 merer.

Continued on Page 5
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T e c h n i c a l N o t e Continuedfrom Page 4

quasihomogeneous. Note also that the dimensions of neigh-
boring elements identified in the variograms differ by a
factor of about 2.

Analysis of the geologic environment of our ore zone
indicates that this configuration of the geochemical halo
results from a more or less regular repetition of mineralized
structures of various order (fine ore stringers are grouped
into distinct, separate sequences of stringers, which, in turn,
are grouped into vein-like zones, which are also grouped en
echelon, and so on). A multilevel hierarchic structure of ore
haloes, in particular of hydrothermal geochemical haloes, has
also been noted in various other deposits (David, 1977;
KantseP and Chervonenkis, 1983; Myagkov, 1984).

The variograms plotted in different directions differ in
their radii of influence, which fits the anisotropy hypothesis,
but do not differ in the values of the thresholds — the
relationship C » C < C commonly holds for different
parts of our zone. Tnis relationship means that the
variograms and, derived on identical geometric bases,
express a longitudinal variability of the same scale. But in the
transverse variability, expressed by the variograms, high-
order variation of the geochemical halo that was not
smoothed by the trench-sampling technique makes a large
contribution to the overall variation. A comparison of the
longitudinal and transverse variability is meaningful only
after the scale of the latter is reduced to the "base scale" of

0 10 20 30 40 50
Thickness of geochemical haloe, A {geometric base)

Figure 4. Direct proportional relationship between radii of influence and thick-
ness of the geochemical halo of tin (1) and lead (2). Radii and thicknesses are
measured in units of initial geometric base D (equal to 1 meter).

the longitudinal variability. To make this conver-
sion it is best to use less detailed concentration profiles in
the transverse sections, derived by grouping of samples into
aggregates. One needs not increase the size of the grouping
window, with a concurrent decrease in C (Fig. 3), beyond the
point at which the condition C » C , C lis satisfied. The size
of the grouping window thus ascertained1 is equal to a
geometric base of unknown transverse variability of the

geochemical halo.
This matching of scales makes the corresponding radii of

influence of all three measurements comparable over the full
width of the ore zone. The most noteworthy feature is the
direct proportionality between the radius of influence and the
width or lateral scales of the geochemical halo bounded by
the minimum anomalous concentrations in both the trans-
verse and longitudinal directions (Fig. 4). Corresponding
investigations for higher-order scales of variability produced
similar results.

The results suggest the hypothesis that the variability of
the geochemical halo at a given hierarchical level in our ore
zone exhibits geometrical anisotropy., with a constant ratio
between radii of influence in three mutually perpendicular
directions (for our zone a : a : a » 1 : 28 : 45). The value of
the radius of influence in'a given5 direction at a given point is
governed by the size of the geochemical halo in this direc-
tion. We name this manifestation as "morphological" anisot-
ropy. These results also confirm our view of this deposit and
its geochemical haloes as being made up of a set of
quasihomogeneous veins or lenses of similar shape in an en
echelon arrangement on each scale of variability. This repre-
sentation enables us to construct a simple model of the
hydrothermal deposit in which both correlation and variance
pattern of the geochemical halo are defined by the morphol-
ogy of the orebodies. This model can be used to forecast the
longitudinal and transversal variability of geochemical and
geometric characteristics of an ore zone on the basis of

Continued on Page 6

ACTLABS
WE'RE GROWING WITH
OUR NEW SERVICES
AND LOCATIONS

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

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

a ULTRA-LOW LEVEL HYDROGEOCHEMISTRY
by ICP/MS

H 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, ICP,
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., Ancasier, ON,

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

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

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

a SKYLINE LABS, INC., 1775 West Sahuaro Dr., Tucson, AZ, USA. Tel:
(602) 622-4836, Fax: (602) 622-6065, IV. (Bill) Uhmheck

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

a JACOBS-SKYLINE ENSAYADORES Y QUIMICOS, S.A. DE C.V.,
Capechc 196(esq.Ope. Victoria), Colonia San Benilo, Hermosillo, Mexico. Tel:
(62) 10-02-54, Sanlax Carlos


