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In order to find out a secundary dispersion halo
of mercury and some other trace elements around the
bauxite ore bodies, the authors sampled terra rossa
along traverses over them. At the same time, mercu-
ry in air is measured and expressed by relative values
(mA) using Zeeman mercury vapor analyser. Mercury
in soil was determined by flameless atomic absortion
method and Cd, Pb, Zn, Cu, Co and Mn by standard
AA techniques. The results are equivocal since the
natural vertical soil profiles are severely disturbed
on traverses due_ to different land use, what should be
taken into consideration during continuation of the
survey.,

Introduction

There is a long tradition of using geophysi-
cal methods in bauxite exploration in Istria
(Raskovic, 1979). On the other hand, wide
application of Zeeman atomic absorption mer-
cury vapor analyser in ore prospecting (Fu r-
sov, 1970, 1977, Mc Carthy, 1973), gas
and oil geology, environmental pollution con-
trol and even in study of regional tectonic pro-
cesses (Hajretdinov, 1971, Ozerova,
1984, 1985) motivated authors to examine ap-
plicability of the method in conjuction with
flameless atomic absorption analysis of mercu-
?h in soil, as bauxite exploration technique.
P! ereis a good reason for that since the Early

aleogene Istrian bauxites, their carbonate host
rocks and pedological formations (terra rossa
and gray soil) differ significantly in trace ele-
ISr}ent content (Sinkovec, 1973, 1974, 1976).
011'?1];? geology and geometry of the bauxite
e dies, covered by a terra rossa or Eocene
o mentary cap might hr«.}ve enabled formation
fcEr!z.tSecundary geochemiical halo. The search
i ‘:{a@ the primary goal of the survey, but
i € data on geochemistry of Istrian terra

ssa and soil are informative as well.

Klju¢ne rijeti: Boksit, Terra rossa, Mikroelementi,
Ziva, Element indikator

U radu je obradeno istrazivanje sekundarne dis-
perzije zive i nekih drugih elemenata oko boksitnih
rudnsh tijela u Istri, U tu svrhu izvrSeno je uzorko-

vanje terra rosse uzduz traversi polozenih preko bok-

sitnih rudnih tijela. Istovremeno s uzorkovanjem tla
vriena su mjerenja pomodu Zeemanovog analizatora
F¥ivinih para u zraku, a vrijednosti su izrazavane u
relativnim vrijednostima (mA). Ziva u tlu je odre
divana pomocu metode besplamene atomske apsorp-
cije, a Cd, Pb, Zn, Cu, Co i Mn standardnom atom-
skom apsorpcijom. Rezultati ne pokazuju jednoznac-
nost na terenima s razli¢itim stupnjem poremecenja
prirodnog, vertikalnog profila tla (oranica, livada i
guma), §to se mora uzeti u obzir prilikem nastavka
istrazivanja.

Geological setting
of the Early Paleogene Istrian Bauxite

The geological structure of the bauxite bea-
ring area fin Istria is simple. According to P o I-
Sak (1965), Polsak and Sikic¢ (1966),
S§ikié¢ and Polsak (1963) and Tisljar
(1978) (Fig. 1), the southwestern part of Istria
is built of Mesozoic carbonate sediments. The
oldest rocks, situated between Rovinj and Po-
re&, belong to the Kimmeridgian. Cretaceous se-
diments are represented mostly by limestones,
and to a lesser extent by dolomites. Their over-
all depth is more than 3000 m. It was during
the Upper Senonian time that the regression
and Laramide orogenic movements set out. The
raised carbonate terrain was subjected to in-
tensive erosion and peneplanation. Considerab-
le bauxite deposits were formed at that time
(Fig. 1).

The emergence phase lasted till the Early
Eocene epoch when transgression set out from
the northeast. The region, where the bauxite
deposits are located on the surface at present,
was subjected to the transgression during Mid-
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dle and Upper Cuisian time (Drobne, 1971).
Fresh water and brackish sediments with coals
(Liburnian deposits) sedimented in isolated ba-
sin in succession. They were followed by ma-
rine sedimentation, foraminiferal limestones
and flysch. The sediments of the Lower Eocene
lie over the Cretaceous strata of different age
with pronounced erosional discordance, while
angular unconormity is inconspicuous. The geo-
graphical position of the object of geochemical
survey is presented in Fig. 2.

Bauxite deposits

The bauxite bearing area in Istria extends
along the Cretaceou-Paleogene border from
Umag in the NW Istnia to Labin in the SE. This
is a strech, some 60 km long and 4 to 6 km
wide, where most of the bauxite deposits are
located (Fig. 1). The deposits are found on the
Cretaceous carbonate rocks exclusively. The ol-
dest footwall rocks are situated near Visnjan
and belong to the Albian, while the youngest
ones are near Labin and of the Turonian age.
Microsparites prevail in the footwall limesto-
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GEOLOGICAL SKETCH OF ISTRIA

[y Fig. 1

(512 Geological sketch of Istria. Accor-
=2 ding to PolSak (1965) and Si-
i & ki¢ and PolSak (1963)

[3s 1. Malm. 2. Lower Cretaceous. 3.

Upper Cretaceous. 4. Bauxite bear-
ing area. 5. Eocene. 6. Area of in-
vestigation

nes, but intraspanites, micrites and dismicrites
can also be found. Limestones often contain
macrofossils.

In majority of the bauxite deposits the Eo-
cene roofwall sediments were completely ero-
ded, so the bauxite is covered by terra rossa.
Part of the deposits is overlain by the Lower
Eocene limestones and marls. Certain deposits
are covered by clay intercalated with coal ma-
terial. The roofwall sediments are often conca-
vely bent above the deposit, lowered tens of
meter, owing to postdiagenetic compaction of
the bauxite.

Bauxite ore bodies are usually small, conical
in shape, formed by filling of karst funnels
(Sinkovec, 1973, Fig. 3). The surface area
of the outcrops is mostly 100 to 300 m, the
depth being 8 to 30 m, rarely 45 m. In respect
to distribution of the deposits no regularity has
been observed, except that their number and
size are larger in the vicinity of the Cretace-
ous-Paleogene border. Ten to ninety bauxite de-
posits are located per square km.

Bauxite is mostly red in color. The upper and
lower parts of the deposits are usually yellow
due to transition of hematite to goethite. In
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Fig. 2 Precise position of the investigated area
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Fig. 3 Typical Paleogene bauxite deposit

1. Quaternary. 2. Eocene limestones. 3. Yellow
bauxite. 4. Red bauxite. 5. Upper Cretaceous
limestones

some deposits pyrite occurs instead of hemati-
te and consequently bauxite is gray. Pyritized
bauxite mever fills the whole deposit, but it is
found in irregular bodies in the red bauxites.

The texture of the bauxites is roundgrain, ra-
rely oolite. Oolites and round grains with dia-
metres usually under 0.5 mm are found in the
cryptocrystalline matnix. Mean chemical com-
position of Istrian bauxites with deposits of
high kaolinite content taken into account is:
ALO, = 54.28%, Fe,0, = 21889, Si0, =
= 5.93%. TiO, = 3,189, LOI = 14.00%
(Sinkowec, 1973). The deposits of high qua-
lity are often located in the ndighbourhood of
the kaolinite-rich ones and mo regularity has
been noticed in their spatial lay-out. The mine-
ral composition of an average Istrian bauxite
is: boehmite is the main mineral, kaolinite va-
ries between 1% to 209%,, gibbsite is pre-
sent in some deposits, but in inconsiderable
quantities, anatase is more often than rutile,
pyrite and marcasite are present only in pyri-
tic bauxites, goethite was formed by weathe-
ring of hematite and pyrite. Accessory, detrital
minerals, zircon, apatite, tourmaline and gar-
net are very rare.

Geochemical survey

Search for »blinde« bauxite ore body by se-
cundary geochemical dispersion halo was the
main task which governed the way of sampling
and analytical procedure. Bauxite, as a typical
hydrolisate formation, passing through an ear-
ly colloidal stage efficiently accumulates metal
cations. Accumulation mechanism ranges from
simple coprecipitation of tri- and higher-valen-
ce elements, but very efficient is also colloidal
sorbtion of divalent, otherwise chalcophile ca-
tions (heavy metals, Palinkas§, 1986, 1987).

In order to recheck that well known geoche-
mical fact we analyzed 4 samples of typical Is-
trian bauxites (Table 1). B1 and B2 are red bau-
xites, B3 yellow and B4 pyritic. In comparison

to an average terra rossa sample taken close to

the blinde ore body, there is an obvious multi-
fold increase of cadmium, cooper, zinc, and lead
concentration. Surprisingly low content of chal-
cophile elements in pyritic bauxite has already
been observed in pyritebearing (early diagene-
tic) Penmian shales and sandstones (P alin-
kag, 1988). With a presumption that the sim-
ple geology and geometry of the ore bodies, co-
vered by terra rossa or an Eocene sedimentary
cap, might be a conveniant site for development
of distinctive secondary heavy metal halo, we
sampled terra rossa over blinde ore bodies and
barren fterra rossa and forest gray soil in the
immediate neighbourhood for comparison.
Soil sampling at a distance of several meters,
was followed by measurements of relative con-
centration of mercury in air (recorded in mA)
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Table 1
Content of trace element in some bauxite samples

(leaching by HNO; : HCI, [1 : 3] conc.)

in ppm Hg Cd Cu Pb Zn Mn Co
Bl red bauxite 0.42 1.66 138 88 208 683 4
B2 red bauxite 0.40 1.25 163 106 291 416 7
B3 yellow bauxite - 0.66 563 100 375 708 12
B4 pyritic bauxiite 0.13 0.08 125 44 50 - 453

by mercury vapor analyser. Investigated ore
bodies were Karojba L-650 (grassland, close to
arable land, Fig. 6), Karojba L-65 (forest, Fig.
7), Karojba L-57 (grassland, Fig. 8), Karojba
L-587 (ploughland, Fig. 9). In addition, samp-
ling of soil, along a traverse on barren terrain,
close ito bauxite bearing area, was performed
as well. The Profile I was on arable land, the
?roﬂile IT on grassland and the Proffile IIT in
orest,

Amalytlical procedure

Mercury in air — Zeeman atomic
absorption mercury vapor analyser
Measurements of mercury vapor contamina-
tion in atmosphere, including background le-
vel, has been performed by Zeeman atomic ab-
sorption mercury vapor analyser. A prototype
of the instrument, used in fieldwork was con-
structed in the Institut of the Barth crust, Le-
ningrad State University by Sveshnikov
et al. (1980). It operates on a base of diffe-
rential absorption method using the Zeeman
effect and the isotopic splitting effect of the
mercury spectral line at 253,7 nm wavelength.
Light source is a mercury lamp filled by isoto-
pe 204, situated in stable magnetic field. It
causes differentiation of mercury resonance
line into 3 components, #-component, linearly
polarized in a plane, parallel to the magnetic
field, and two s-components having circular po-
larization. =-component is not effected in rela-
tion to the standard line, but o-components are
shifed for 4v = £ 0.07 B whereas B is the mag-
netic field induction. Sufficiently strong mag-
netic field changes s-component enough not to
be absorbed by mercury. Constant intensity of
o-component controlled by automatic voltage
regulation enables simple relationship between
mercury concentration and intensity of recei-
ving light, N = const - (Is — Ix), since wave-
length of #- and o-components are practically
equal and non-selective absorbance are almost
the same for both components. Measured mer-
cury vapor concentrations ranges from 10—
—10000 ng/m®, The data were displayed, and
read, however, on an analogue meter in mA.
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Mercury in soil —
Flameless atomic absorption method

Conventional atomic absorption techniques
are not ‘ideal for the mercury determination as
sensitivity shown by this element is poor
(around 5ppm). Metallic meroury exist in the
atomic vapour form at ambient temperatures
and thus high temperature flames are not ne-
cessary for its measurements by atomic absorp-
tion techniques. Provided mercury is present
in vapour form, a simple silica cell may be used
to circulate mercury atoms in the beam of mer-
cury hollow cathode lamp for atomica absorp-
tion measurements. Pye-Unicam mercury vapor
analyser kit used for determination of mercu-
ry in soil is presented in Fig. 4.
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Fig. 4 Scheme of the flameless mercury atomic ab-
sorption kit

Each soil sample, weighed 1.0000 g, was di-
gested in 15 ml HNO, : HCI (1 : 3) acid mixture,
at 70 °C for 6 hours. After digestion, the mixtu-
re was cooled to room temperature, diluted to
50 ml by distilled water. Excess of oxidizing
acid mixture was reduced by hydroxylaminhy-
drochloride. Stannous chloride solution was
added to reduce mercury ions into elementary
mercury, which was swept by an air stream
through 'the absortion cell of the atomic ab-
sorption spectrophotometer. The absonption
were measured by peak height, and compared
with a calibration curve (Fig. 5). All reagents
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contained mercury, so the measurements va-
lues were rectified for that chemical contami-
nami_on.

Reagents:

HNO, : HCI (1 : 3) conc.

SnCl, - H,0 (10 % wt. solution)

Hydroxylamin‘hydrochloride (20°0 wt. solution)
Hg (NO,), standard solution in dil. HNO,-HCI

Instrument conditions:

lamp current 5 mA
wavelenth 253.7 nm
band pass 0.5
damping 05 s

scale expantion 0

speed of record. 0.3 mm/min

recorder range 2 mV

]
5
113
3
i
1

0o?

Table 2

Content of trace elements in terra rossa on the
ore-bearing terrains

(leaching by HNO, : HCI [1 : 3] conc.)

Ore body L-650
Hg Cd Cu Zn Co Pb Mn
1 075 075 46 53 3 45 694
2 076 046 28 B84 7 44 721
3 063 028 18 84 6 56 896
4 064 021 18 50 7 42 605
5 094 050 30 68 14 46 896
6 070 015 26 53 16 45 1106
7 08 006 22 38 15 37 973
8 074 006 55 40 17 48 1068
Ore body L-65
Hg C€d Cu Zn Co Pb Mn
1 069 009 28 53 17 41 819
2 064 020 20 50 16 43 718
3 068 00 32 44 15 43 733
+F 064 013 24 53 15 46 441
5 054 00 18 44 16 41 508
6 060 006 20 44 15 39 59
7 056 006 24 44 15 33 470
8 068 025 24 50 16 41 1026
9 064 009 36 56 15 43 605
10 066 015 32 50 15 41 694
11 064 007 30 53 15 46 694
12 064 018 28 56 15 39 860
Ore body L-57
Hg Cd Cu Zn Co Pb Mn
1 074 034 26 5 16 34 1042
2 060 025 24 53 16 39 957
3 067 034 26 56 13 37 654
4 067 022 23 53 15 38 967
5 074 021 24 50 13 38 743
6 072 021 26 53 14 37 753
7 064 043 22 53 16 35 958
8 068 041 26 59 16 44 963
9 071 030 26 50 13 39 844
10 071 028 26 50 15 37 895
11 060 021 28 50 15 34 94
12 064 021 28 50 15 37 989
13 065 009 28 50 15 37 951
14 063 040 28 53 15 37 1143
15 064 034 30 53 14 36 1084
16 067 043 30 65 15 37 1214
17 064 034 26 53 16 35 1133
18 063 037 32 59 16 36 1170
Ore body L-587
Heg Cd Cu Zn Co Pb Mn
1 057 006 32 47 16 37 1079
3 053 003 28 44 18 36 1170
5 053 00 24 41 18 35 1106
7 098 009 26 44 20 37 1187
9 072 043 26 47 22 37 1187
11 055 009 24 41 19 36 1154
13 056 009 20 41 15 34 937
14 056 006 22 47 19 39 1214
16 057 003 28 50 22 43 1412
18 057 003 24 41 12 36 1214
20 057 003 22 41 18 36 1160
22 053 00 20 38 18 36 1079
24 060 009 24 44 19 37 1095
26 060 0.0 20 38 17 36 1047
Mean 065 049 27 51 15 39 936
nd. dev. 009 016 6 9 3 4 224

Numb. of sampl. = 52
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Table 3

Average content of trace elements in soil on the
barren terrains

(leaching by HNO, : HCI [1 : 3] conc.)
Profile IT  Profile IIT

Profile I

ploughland  grassland forest
n=19 n=12 n=14
Hg mean 0.53 0.57 0.71
st, dev, 0.10 0.06 0.09
Cd mean 0.09 0.10 0.41
st. dev. 0.07 0.06 0.15
Cu mean 30 28 21
st. dev. 4 -+ 4
Zn  mean 36 36 35
st. dev. 3 3 3
Co mean 16 13 14
st. dev. 1 2 2.5
Pb  mean 39 38 37
st. dev. 5 6 5
Mn mean 1179 907 1031
st. dev. 112 269 205

Statistics

Concentration of trace elements Hg, Cd, Cu,
Zn, Co and Mn in terra rossa are given in Table
2, and plotted on Fig. 6, 7, 8 and 9. The relative
value of mercury in air has been plotted as H'
on the same plots. Data from the barren Pro-
files I, II, and III are presented in Table 3 and
Fig. 10. Frequency distribution for Hg, Cd, Cu,
Zn, Co and Pb are shown on Fig. 11. Mean valu-
es and standard deviations for the same ele-
ment population are shown in Table 2. Corre-
lation matrices for trace element population
and horizontal distance between the sampling
site and the ore body underneath DH, are gi-
ven in Fig. 12. Correlation matiices for the bar-
ren Profile I, IT and III are presented in the
same Fig. 12. Claster analysis of correlation
matrices for L-650, L-65, L-57, L-587 and dis-
played in Fig. 12, are given in Fig. 13. Discrimi-
nant analysis of ore bearing and barren sam-
ple population gave following data, Mahalano-
bis value D2 = —394, R1 = —2.1111, RO =
= —0.1422, R2 = —1.8268. Positive scoring
for the barren group of data was 76% and for
the ore‘bearing one 75 %o.

Discussion

The primary goal of the investigation was
search for distinctive secundary halo in terra
rossa above the bauxite bodies. The expecta-
tion was based on significant difference in
geochemistry of the bauxite, carbonate host
rocks, terra rossa and soil (Table 1 and 2).
After statistical procedure and plotting of data
along the investigation traverses certain regu-
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larity appeared to be distinguishable. Altough
interpretation on relatively small number of
measurements, in highly variable conditions
(regarding preservation of natural soil profile)
might be in some way speculative,

The terra rossa profiles over the ore ranges
from the highly disturbed one (plough land),
L-587, to moderatly disturbed (grassland, with
uncertain agricultural history L-650 and L-57,
and naturally preserved (forest) L-65. The pro-
fiiles over the barren terrain, close to the inves-
tigated ore bearing one and similar, Profile I
is ploughland, Profile IT grassland and Profile
ITI forest.

It s significantly reflected in statistics of
trace elements. L-587, ploughland and Profiile I
(Fig. 9, Fig. 10) have the smoothest line of con-
centration values along the sampling traverse
due tto intensive yearly homogenization (plough-
ing). This is also noticable in small standard
deviations of trace element population (Table
2). Fluctuation of the values in L-57 and L-650
traverses, and Profile IT (grassland at present,
but agricultural history is uncertain, Fig. 6, Fig.
8, Fig. 10) is more intensive and in case of L-65
and Profiile III (forest) this feature is even more
expressed (Fig. 7, Fig. 10).

Clustering of correlation matrices (Fig. 12)
gives another illustration of that process. L-65
(forest) cluster shows fairly good connection of
all trace elements and influence of the distance
from the ore body DH. In contrary, L-587
(ploughland) cluster has unrelated value of DH
and poorly connected trace elements. Situation
with L-57 and L-650 clusters is in between. The
behavior of trace elements will not be discussed
in detail, since lack of other relevant data, with
exception for mercury.

Mercury

An analytical survey of mercury in 912 sam-
ples of soil taken through the United States
showed levels ranging from 0.055 ppm to 46
ppm, with a geometric mean of 0,071 ppm
(Shacklette et al, 1971, cited in Bache
et al., 1973). In some Norwegian 'soils concen-
tration was between 0.070 and 0.370 ppm (La g
and Steines, 1970, cited in Wimmer, 1974).
In 273 Swedish soils, an average of 0,060 ppm
was determined (Wimmer, 1974). Cropland
contains more Hg than noncropland soils in
average. The natural presence of mercury in
the earth crust is responsible for widespread
traces of mercury in the environment. It cau-
ses difficulties in distinguishing mercury con-
tamination from background levels. Contami-
nation in agricultural soil is mostly because of
application of fungicides, pesticides and ferti-
lizers, but other sources are possible as well
(Bache et al, 1973).
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Concentration of mercury in soil is directly
correlated with quantity of humus and clayey
fraction (Anderson and Winklander,
1965, cited in Wimmer, 1974). Organic matter
is the main Hg-acceptor at lower pH, increa-
sing pH-values facilitate adsorbtion of mercury
on o'%y minerals, but at pH between 6 and 7,
colloidal sesquioxides may play important role.
Higher content of Hg in terra rossa between
0.310 ppm and 0.980 ppm might be explained
by higher pH values in soil due to carbonate
substratum. Mean value in all terra rossa sam-
ples x = 0,653, and standard deviations is
0.091 (Table 2). The anomalous values, which
might be used to recognize a blinde ore body
(x + 20) is 094, found in L-650 and 0.98 in
L-587. Contrast of anomaly; A/T, whereas A is
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anomalous concentration and T is treshold va-
lue (0.835), however is very low (1.13 and 1.17).

Another interesting phenomenon is a better
correlation between Hg iin air (expressed in re-
lative values of mA) and Hg in soil over the
deposit L-587 (r = 0.65), a worse in L-650 (r =
= 0.42), and no corrélation is found in L-65
(r = 0.29) and L-57 (r = 0.04). As a matter of
fact, there is better visual concordance of mer-
cury in soil and air than statistics expressed
through correlation coefficients. The reason
for that might be influence of an undetermi-
ned factor (Figs. 6, 7, 8, 9), f. e. wind or moisture
(Fursowv, 1977, cited in Shorokov and Vos-
troknutov, 1980), which might give different
trends to the profiles of mercury in air and spoil
regression line. It should be mentioned, how-
ever, that there are many other natural and
manmade introductions of mercury into the
terrestrial environment. The fate of this mer-
cury is not fully understood. Mercury in air is
also partly due to methylation process. It is
affected by soil texture, soil moisture content,
soil temperature and concentration of iocnic
mercury amendment (Rogers, 1976). Me-
thylmercury is a product of aerobic as well as
anaerobic metabolism of microbial cultures
(Rogers, 1976, Bache et al, 1973).

This problem extends the scope of the sub-
ject. Our survey has been focused on probable
connection of mercury content in soil and air,
which miight be used as an indicator of a blinde
ore body. The results are equivocal but worth
to be rechecked by greater number of traver-
ses and measurements,. distinguishing statisti-
cally different environments regarding land use.
Homogenization of trace element concentra-
tion caused by ploughing seems to be useful in
recognition of mercury anomalies, which per-
sist to stay expressed in contrast to the other
elements (3]’?ig. 9). There should be mentioned,
however, that traverses might be to short la-
terally to record effeciently variations on bar-
ren and ore bearing ground., as noted by dr.
N. Ozerova (during her visit to the Zagreb Uni-
versity). The data on mercury content in terra
rossa and soil in Istria are informative as well.

Conclusion

Geochemical investigation of mercury in soil
and air, and trace elements in ore bearing and
barren terrain by means of regular sampling
along traverses has shown following results:

— the red, yellow and pyritic bauxites are
sufficiently characterized by higher or lower
trace element and mercury content in compari-
son to carbonate substratum or pedological
formations (terra rossa and soil), to affect their
surrounding and to couse formation of secun-
dary geochemical halos,
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Fig. 10 Geochemical Profiles over the barren terrains
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Fig. 13 Cluster analysis of correlation coefficients

— geochemical profiles along different tra-
verses, regarding land use (forest, grassland,
ploughland), show clear dependence i. e. dif-
ferent degree of soil profile disturbance or ho-
mogenization is evidently proven,

— terra rossa and gray soil in investigated
area have higher content of mercury than so-
me other type of soil on siliceous rocks, pro-
bably due to carbonate substratum (higher pH
in soil),

— anomalous values of mercury over the ore
deposits L-650 and L-587, distinguished by tres-
hold value (¥ + 2 ¢) might be an indication of
secundary halos but the contrast of anomalies
is very low,

— synchronous fluctuations of mercury in
terra rossa and air, visually recognized, is not

60

enough expressed by correlation coefficients
(r = 0.65), since some other undetermined fac-
tors cause different trends and spoil regression
curve,

— discriminant analysis distinguished bar-
ren and ore baring terrains but positive sco-
ring was not to high (75 %).

Continuation of survey should relay on the
preliminary results, which point out on great
geochemical diversification of soil profiles re-
garding land use.
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Ziva u tlu i zraku kao element-indikator
za boksitna lezi$ta u Istri — eksperimentalni istrazivacki model

L. A, Palinkas, S. E. Sholupov, B.

mﬁ?%od:snja tradicija geofizi¢kih istraZivanja is-
eziSta boksita nmastavljena je uporabom Zee-
manovog analizatora zivinih para u atmosferi u kom-
bma.m_]u s geokemijom zemlje crvenice iznad rudnih
tijela. Ziva u tlu o-dredwa:na je besplamenom tehni-
kom atomske apsorpcije a Cd, Pb, Zn, Cu i Mn stan-
dardnom AA metodom. Umrkovan]c tla i mjerenje
zive u zraku izvrSeno je uzduZ traversi preko cetri
boksitna Tudna Eélela prekrivena eocenskom kapom,
Karojba: L-65, L-650, L-57, L-587, i tri profila na me-
orudnjenom terenu radi ﬂcmnparacue geokemijskih
podataka. Istrazivana zemljista koriste se kao livada,
oranica i $uma, Sto bitno utjece na izgled ventnka.lnag
profila tla i njegov stupanj poremecenosti. Rezultati
istrazivanja mogu se sazeti u sljedece zakljucke:

— crveni, Zuti i piritni boksiti su dovoljno geo-
kem:gskm karakiterizirani s .poWéenun ili sniZzenim sadr-
Zajem elemenata u a u odnosu na karbonatni
substrat ili pedoloske tvorevine (zemlju crvenicu) da
izazovu stvaranje sekundarnog geokemijskog aureola,

— geokemijski profili uzduZ razli¢itih traversi, s
obzirom na mnadin koristenja zemljista (livada, orani-
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ca, 3uma), tj. razlidit stupanj poremecenja vertikal-
nog profila tla je bez dw)jbe dokazan,

— zemlja crvenica u istrazivanom podruc‘,Ju ima
poviden sadriaj Zive i nekih drugih elemenata u tra-
govima u odnosu na tla leZeca preko silikatnih stije-
na, vjerojatno zbog karbonatnog substrata (povisen
pH u tlu),

— anomalne vrijednosti za Zivu iznad lezista 1-650
i L-587, prihvacene po kriteriju x + 20, mogle bi se
uzeti kao indikacije sekundarmog haloa ali je kon-
trast anomalije vrlo nizak,

— sinhrona fluktuacija Zive u zemlji crvenici i zra-
ku, vizualno uodena, nije dovoljno izrazena kroz ko-
relacione lkoaﬁicijente {r = 0.65), jer mneki, za sada, ne-
utvrden faktor kvari regresionu krivulju uzrokujuci

razliGite trendove,
— diskriminantna analiza razlikuje orudnjene i ne-
orudnjene terene uz efikasnost pogadanja od 76%.
Nastavak istraZivanja trebao bi se oslanjati na ove
preliminarne rezultate, koji ukazuju na veliku di-
i.'%gﬁkamju profila tla s obzirom na upotrebu zem-
J
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