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Geologists of Zhytomyrska Geological Exploration Expedition have allocated the Usivska
area (48 m?) in the headstream of the rivers Chervonka and Kovanka (the watershed part of the
Ovrutska elevation). The area was designed to prospect the rocks of alkaline-ultrabasic composi-
tion. The reason for this are: (1) high contrast stray fluxes of pyrope (20-30 times greater than
background); (2) a number of local low-magnetic anomalies of isometric and slightly elongated
form; (3) presence of dykes of “post-Ovruch” age. Within the area, prospecting drilling was con-
ducted and the series of prospecting holes was excavated with the sampling of lumps of rocks
and large-volume samples. On the basis of comprehensive studies of rocks granulometric com-
position, their lithological peculiarities, composition of heavy fractions and typomorphic features
of paragenetic diamond satellites it has been determined that in our case we are dealing with a
material of non-diamond-bearing facies, which, in addition, has undergone a long transit route
and repeated redeposition. Two different sizes mineral associations have been clearly identified
for some lithological varieties of the rocks: coarse-grained staurolite—ilmenite—garnet and finer
tourmaline—topaz—ilmenite—staurolite. Presented material indicates the arrival of individual clas-
togenic minerals from sources that had been located at different distances from the site of mine-
rals burial. We did not find mineralogical signs of igneous sources of alkaline-ultrabasic compo-
sition, and rare grains of pyroxene, found in sedimentary deposits, are quite comparable to
pyroxenes form the crystalline basement rocks.

Key words: diamond, paragenetic minerals-satellites, alkaline-ultrabasic rocks, terrigenous
rocks, granulometric analysis, typomorphic features of minerals, Ovrutska elevation.

Usivskyi nose is the most raised in the present relief watershed part of the Ovrutska
elevation. Here in the headstream of the rivers Chervonka and Kovanka, the geologists of
Zhytomyrska Geological Exploration Expedition found during the search and survey works
(1980-ies) high contrast stray fluxes of pyrope — 20-30 times greater than background. Within
the nose in the square 48 km®, the magnetic prospecting was completed (1:50 000). Thanks to
them, a number of local low-magnetic anomalies of isometric and slightly elongated form was
revealed, which can be interpreted as the bodies of basic and ultrabasic rocks. Restriction of
pyrope to the headstream of the rivers, the presence of (1) geophysical anomalies of isometric
form and (2) the dykes of “post-Ovruch” age — all this became the basis for the forecasting of
alkaline-ultrabasic bodies in described region. Therefore, within the Usivska area, prospecting
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drilling was conducted and the series of prospecting holes was excavated with the sampling of
lumps of rocks and large-volume samples.

The material of these samples (after appropriate processing and enrichment at enrichment
plant of Rivnenska Geological Exploration Expedition) was the subject of our research. The
purpose of research was to determine the genesis of rock and lithofacies features of diamond
and its satellites localization for signs of alkaline ultrabasic magmatism.

Clay horizon of 18 m has been striped by one well and one pit in the southern part of
Usivska area (within the geophysical anomaly N 9); it overlaps quartzite-sandstones of
Tovkachivska suite. The lower part of the horizon has been studied mainly in the samples
from the well, and the upper (up to 10.9 m) — in the large-volume samples collected in the pit.

Granulometric composition of the rocks from the well log is shown in Table 1. Two
lithological varieties of the rocks have been distinguished — sands, sometimes poorly cemented
into sandstone, and clays containing different amounts of gravel and pebble material
(generally 10 %, sometimes up 30 %). Sands of the most upper and lower parts of the geo-
logical section belong to clay-aleuritic and aleurite-clayey varieties with small admixture of
gravel and pebble material; at the depth of 13.5-14.0 m, the sands contain thin layer of
psephytic rock. The middle part of the section is represented by aleuritic and high aleuritic
clays which contain only 1-2 % of gravel material. All the rocks are high ferruginizated, and
the degree of ferruginization increases with depth. There is a loam layer at the top of the
section that has been defined in samples from the pits excavated within the territory of other
magnetic anomalies.

Table 1
Granulometric composition of the rocks from clayey horizon, %
Number Depth of Size classes, mm
ofthe | sampling, | _ 0.5-1.0 | 0.25-0.50 | 0.10-025 | 0.01-0.10 | %901~
sample m 0.010
1 1.2 3.1 7.0 24.6 26.6 19.4 19.3
1* 8.0 34 1.7 24.3 17.8 39.6 19.0
2 9.5 1.9 0.3 1.9 4.6 234 67.9
3 11.0 0.3 0.3 1.7 4.6 40.1 53.0
3* 11.0 26.8%* 1.1 1.3 6.3 64.4 15.0
4 13.5-14.0 3.8 1.8 7.8 20.7 184 24.4
4% 15.0 3.0 1.0 1.7 34.1 29.4 21.6
5 17.0 4.6 0.7 21.7 44.1 16.3 14.2
5% 19.0 1.2 12.2 38.3 229 14.4

*Results of V. Pohrebnyi (Dnipropetrovsk branch of the Institute of Mineral Resources, 1988).
**The distribution in the classes of gravel and pebble size, %: 10-20 mm — 9.1; 2-10 — 16.0; 1-2 —
1.7.

The capacity of all rocks varieties in different parts the Usivska areas varies, especially the
clay layer: it is minimal in the eastern margin of the area — 3 m and in western direction in-
creases from 6—7 to 9.7 m. The maximum capacity of loam (4.8 m) and sand (5.9 m) is in the
southern part of Usivskyi nose.

U. Fenoshyna calculated (1989) such granulometric ratios according to the results of men-
tioned rocks granulometric analysis: (1) the average median particle size My; (2) coefficient of
asymmetry K, (if K, > 1, the fine fraction dominates in sediment, if K, < 1 — the coarse);
(3) coefficient of sorting K. (K. < 2.5 — well sorted sands and aleurites, 2.5-4.5 — medium
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sorted, > 4.5 — poorly sorted); (4) the degree of sediments sorting H, (0.0-0.1 — perfectly
sorted sediment, 0.10-0.25 — well sorted, 0.25-0.50 — medium sorted, 0.50-0.75 — poorly
sorted, 0.75-0.90 — unsorted, 0.9—1.0 — absolutely unsorted).

The following conclusions can be made on the basis of the results of granulometric analy-
sis and calculated granulometric ratios. The sediments of upper and lower parts of the section
have been formed in the environment with high dynamic activity of transporting flow. Such
conditions were possible in the case of forming of the fluvial alluvium, which transformed in
the floodplain alluvial facies and in proluvium sediments. High dynamic activity of sediment
accumulation environment defines the participation in it of the material both near and distant
sources of removal. Clay sediments of the middle part of the section have been formed appa-
rently during the attenuation of the flow activity. All this leads to the following conclusion
that mainly the material of nearby sources participated in the accumulation of sediments.

Lithological characteristics and compeosition of terrigenous rocks clastic component
have been studied in more detail from the material of granulometric fractions isolated from the
samples during their mechanical analysis.

The fraction > 1 mm is represented by the debris of intensively ferruginizated brown,
brownish-yellow, ocherous-yellow sandstone and well-rounded grains of milky white and gray
quartz. Acute or slightly rounded quartz grains, full of inclusions and covered with a thin skin
of iron hydroxides, predominate in sand size grade and well-rounded isometric grains of co-
lourless quartz and their fragments — in aleurite size grade. Occasionally there are quartz
grains of irregular shape, gray, dark gray, gel-like, transparent, with dull surface, and inten-
sively altered gray feldspar grains of rod-like shape. Coarse-grained material of clays and
loams is represented by iron hydroxides, goethite and rare magnetite. Iron hydroxides are in
the form of septarian nodules, which have different shades brown colour, irregularly sharply
angled, oval, sometimes round shape and size to 3.5-4.0 mm.

Composition of pelitic fractions (< 0.01 mm) was determined by X-ray, thermal, chemical
and other analysis. Note that a large number of fine-dispersive (X-ray-amorphous) hydroxides
of iron in the samples significantly affect the clarity of the diffraction pattern that is why we
treated the test material with the oxalic acid and then analyze it again. We discovered in the
samples quartz, ferri-halloysite, pyrophyllite, Na-montmorillonite, mixed-layered phases and
interlayer-deficient mica. Ferri-halloysite has been identified by the thermal analysis; Na-
montmorillonite has been formed under the influence of oxalic acid, which led to the removal
of calcium from the inter-packet layers. Exchange calcium in studied montmorillonite has
been fixed on the thermogram of the acid-treated samples due to slight endothermic effect at
temperature 220 °C. The degree of montmorillonite structure perfection decreases during
formation of mixed-layered phases. The proportion of mentioned minerals varies in geological
section. In particular, the content of quartz increases from bottom to top, and the content of
ferri-halloysite decreases; pyrophyllite is only in the lower part of the section and in the upper
sand layer. Montmorillonite is confined to the lower part of the section, and up for the section
instead of it mixed-layered phases of kaolinite-montmoryllonite composition and X-ray-
amorphous (gel-like) ferri-halloysite appear. Interlayer-deficient mica has been found in the
top layer of sand.

Most likely these minerals are the material of redeposited crust of weathering. This crust of
weathering has been formed of the basic rocks enriched with Ca, Al and Fe (hence the pre-
sence of montmorillonite, ferri-halloysite and abundant iron hydroxides). Interlayer-deficient
mica and pyrophyllite are, probably, of allothigene origin, and changes of their ratio in the
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geological section have been caused by the composition of rocks which have been eroded
within the drainage system area.

It is known [3] that due to certain geochemical parameters — the ratio of individual oxides
(A1,05/Na,0, K,0/Na,0, Al,0;/TiO,) — it is possible to determine the physical and chemical
(climatic) conditions of weathering and to evaluate the intensity of chemical weathering on the
continent. The results of chemical analysis of clay rocks pelitic fraction showed that the Al,04
content ranges in them from 18.34 to 28.88 wt % and TiO, — from 0.60 to 0.90 wt %, more-
over the content of both oxide increases with depth. The quantity of K,O sharply decreases
with depth — from 1.69 to 0.30 wt %. The content of MnO (0.05-0.08 wt %), MgO (0.20-
0.60), CaO (1.12-1.40) and Na,O (0.26-0.33 wt %) is approximately the same, and in the
distribution of Fe,O; and FeO (0.23-0.71 and 5.81-12.55 wt %, respectively), no laws have
been found. Obtained according to chemical analysis values of geochemical parameters are
somewhat contradictory. In particular, the value of Al,03/Na,O = 56-96 indicates a medium
and a high degree of clay substance chemical differentiation and value of K;0/Na,O —up to 5
— a low one. The value of the ratio Al,05/TiO, — from 24.9 to 32.1 — is typical for the alkale-
scent conditions of sediments accumulation environment and the climate transition from
humid to arid.

Material composition and factional structure of the heavy fraction of the clay horizon
rocks we studied in eight mineralogical samples taken from well and 17 large-volume samples
from pits. Material of mineralogical samples heavy fraction was divided by size into four
classes, which made it possible, firstly, to characterize the composition and fractional structure
of all lithological varieties of the rocks, and, secondly, — to find out the features of changes of
different-sized heavy minerals in all the section of exposed sediments.

Heavy fraction of the size of 0.2—0.5 mm has been isolated from large-volume samples and
separately — electromagnetic fraction from jigging concentrates of the size of 0.5-1.0 mm.
Mineralogical studies have been performed only for the material 0.25-1.00 mm — the most
informative for investigative purpose.

The content of the heavy fraction in rocks is extremely uneven: at the bottoms of the sec-
tion — the smallest (130 g/t), higher (to a depth of 8 m) increases almost twice (240-260), even
higher increases almost six times (up to 782 g/t) and in the top meter layer of sand reaches
4 kg/t. Granulometric composition of heavy fraction also varies: the content of gravel and
coarse-grained material at the bottom of the section is about 25 %; higher (to a depth of 8 m),
it abruptly rises to 45 % and in the upper part of the section — crushingly low — 5 %.

The mineral composition of heavy fraction is quite uniform. In size fraction > 0.5 mm,
ilmenite, garnet, tourmaline, staurolite and hydroxides of iron have been diagnosed; some-
times there are pyrite, leucoxene and rock fragments. Iron hydroxides appear from the depth
of 1 m, and in the interval 11-13 m they represent 94 % of the weight of the heavy fraction
0.5-1.0 mm. In smaller fractions along with mentioned minerals, there are topaz, kyanite,
rutile and zircon; moreover topaz and kyanite dominate in the fraction 0.25-0.50 mm and
rutile, zircon, leucoxene — in the fraction 0.10-0.25 mm.

To study the distribution of minerals in the sequence we used a method of N. Hrabetskaia
[4, 5]. We determined the distribution by particle size classes of the amount of stable minerals
and each mineral alone. It turned out that it's different in the upper, middle and lower parts of
the section. There are three groups of stable minerals that clearly differ in size and genetic
affiliation: (1) inequigranular (from 1.0 to 0.5 mm) minerals — garnet, ilmenite, tourmaline,
staurolite, leucoxene; (2) medium- and fine-grained (0.5-0.1 mm) — topaz and kyanite;
(3) fine- and close-grained (0.25—0.05 mm) — zircon and rutile. Four mineral associations have
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been allocated (if the mineral content over 5 %) by the character of mineral distribution in the
section: (1) medium-grained garnet—staurolite—topaz—leucoxene—rutile—zircon—ilmenite — at
the bottom of the section; (2) fine- and close-grained ilmenite—zircon — in the middle of the
section; (3) inequigranular topaz—leucoxene—rutile—tourmaline—staurolite—zircon—ilmenite — at
the top of the section; (4) inequigranular topaz—staurolite—zircon—ilmenite—garnet — in the top
layer of sand.

According to [5], the most informative indicators for determining the genetic affinity of
sediments is the character of distribution of the persistent minerals amount by size and the
gravitational accumulation coefficient (GAC). In particular, a sharp increase in the content of
resistant minerals from large to small (as defined for the studied rocks) is characteristic of
coastal-marine sediments, etc. Consequently, the different character of the distribution of the
stable minerals amount by size and GAC in the samples of the upper, middle and lower parts
of the section indicates that the deposition of the material in each part has been occurred under
slightly different dynamic conditions.

The results of the study of large-volume samples showed the following. The content of
heavy fraction in the size of 0.2—1.0 mm varies greatly both in the section of the same rocks
and in the area of their development, that is within the limits of individual magnetic anoma-
lies. In particular, the maximum content 410.86 g/t was defined in loams of one anomaly at a
depth of 8.4-10.9 m, as well as in the sands of the upper strata of another anomaly (402.5 g/t
at a depth of 2.0-3.5 m). However, in the same loams, the average yield of a heavy fraction,
although the highest (in comparison with other rocks), but very variable in area — decreases to
70.55 and 65.07 g/t. In the actual clays, the content of heavy fraction is generally low — varies
in the area from 18.0 to 74.3 g/t, but in some places it increases to 114.0 and even 277.5 g/t.
Characteristically, that the content of heavy fraction in the clays decreases with the depth, for
example, within one anomaly — from 57.8 (4.9-8.0 m) to 18.0 g/t (8.0-9.5 m), within the
limits of the other one — from 41.9 (5.8-8.8 m) to 27.8 g/t (8.8-11.8 m). And one more
regularity is that in the heavy fraction of all lithological varieties of rocks, prevailing (50—
70 %) material has the size of 0.20-0.25 mm.

Staurolite in the studied rocks is represented by several varieties. Subrounded transparent
clear brilliant bright orange, yellow-, dark-, brownish-orange grains occur in variable quantity
throughout the section, and in smaller fractions they are more than in large ones. Optical cha-
racteristics: n,' = 1.750; n,' = 1.740, pleochroism is from clear-yellow to honey-yellow. Less
commonly there are angularly-irregular subrounded grains of brown to almost black colour
(due to the abundance of another mineral black inclusions); n," = 1.758; n,’ = 1.748; pleo-
chroism is not visible; element cell parameters, nm: a = 0,7878 £ 0,0007, b = 1,6682 + 0,0026,
¢ =0,5654 £+ 0,0005. Much less often, but throughout the section, there are translucent grains
of dark gray-brown, gray-orange, greenish-brown colour with greasy lustre. Grain surface is
uneven, sometimes sugary, pitted. Such staurolite is more in a fraction with a density of
< 3.60 g/em’. It contains Th, La (up to 3-10~ %), Hf, Pb, Sn, which are not detected in trans-
parent staurolite. Optical characteristics: n,’ = 1.752-1.754; n,’ =1.740, pleochroism is from
grayish-brown to dark brown; element cell parameters, nm: @ = 0.7856 = 0.0011, b = 1.6568 +
0.0016, ¢ = 0.5623 + 0.0015. It is characteristic that staurolite is the most quantitatively va-
riable mineral in the section: its content increases from bottom to top; the maximum content
(48 g/t) is in the loams of the northern and southern parts of the studied territory.

Garnets are represented by grains of pink, pale-, orange-, reddish-pink, pinkish-orange,
orange, orange-red, red, lilac and purple colour. The degree of roundness is different: larger
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grains are angular, smaller ones — subrounded and rounded. The mineral is unevenly distri-
buted in rocks, but in the sands that crowned the section its content is substantially increased.

The following results are based on the study of about 8,000 pyrope grains (U. Fenoshyna
took an active part in the studies). Grains are distributed in size as follows: there is no pyrope
in the fraction > 1 mm; 0.7-0.5 mm — 1 % (most of it in loams), 0.50-0.25 — 65 % (charac-
teristic for clays and prevails in the sands of the section upper part), 0.25-0.20 mm — 34 %
(characteristic for loams, “top” clays and sandstones of Tovkachivska suite).

Pink grains predominate over the colour, especially in the fraction 0.25-0.50 mm. The re-
fractive index of pink pyrope n fluctuates within 1.745-1.755, very rarely — 1.760; for purple
pyrope the predominant value of n is 1.745-1.750, occasionally increasing to 1.765, moreover
the grains have the effect of dichroism. The bulk of orange pyrope grains have # in the range
of 1.751-1.755, and the red one is 1.761-1.765. The most colourful pyrope has been found in
the sands of the section upper part, but in general pink varieties dominate in all the rocks.

The shape of pyrope grains is irregular, irregularly-rounded, somewhat flattened or elon-
gated, sometimes isometric; more rare, are the grains in the form of triangular subrounded
fragments. The grains are usually whole, monolithic, the degree of roundness varies — there
are poorly rounded, sub- and well-rounded and angular grains. The surface is shiny, smooth,
polished and matte, less rough, sometimes with a silky chatoyancy. Mechanical potholes or
hilly or dug-like sculpture of chemical origin are noticeable. Some grains are cracked, and the
cracks are only visible under a microscope. Black point inclusions are rare.

Thus, among studied pyrope grains, small grains (< 0.5 mm) predominate, which, more-
over, have traces of intensive mechanical influence (high degree of roundness and smooth
polished surface). Therefore, it is most likely that the bulk of the pyrope has been deposited in
the clay horizon of the Usivska area or after prolonged transport from the primary sources, or
after repeated redeposition from older intermediate collectors.

The results of partial micro-X-ray spectral analysis™ of purple pyrope grains and the dia-
gram of Cr,0;—CaO (see Figure) show that by composition the studied pyrope correspond to
pyrope of lherzolite paragenesis.

Spinelids are represented by spinels and chrome-spinellids, which occur throughout the
section in all size fractions. Spinel is available in the form of rounded grains of gray, blue,
pink, lilac colour and matte surface. Chrome-spinellids in all lithological varieties of rocks are
contained in the weight range of 0.2-0.4 g/t, but their content grows from the bottom up to the
section: their maximum concentration (1.2 g/t) is in the sands of the upper part. Most of the
grains are well rounded; they have round, irregularly round, slightly flattened and oval shape.
Separate grains of a size > 0.5 mm have elements of crystallographic faceting — relicts of faces
and habit of the octahedron, the fins and vertices of which are smoothed. The surface of the
grains is smooth, thin-rough, with individual potholes and dents, occasionally finely-tufted.
The colour is black, chatoyancy is or dull, or resinous, the lustre on the fracture planes is
strong metalline.

Results of partial micro-X-ray spectral analysis of five spinellid grains (Table 2) showed
that they differ significantly in chemical composition. According to the binary diagrams
Cr,05-TiO, and Cr,0;—Al,0;, the figurative points of the studied grains fall into the fields of
different genetic type spinellids: chromite of stratiform ultrabasic rocks, alumochromite from
inclusions in the Yakut kimberlite pipes, alumomagnetite and hercinite.

“These and other micro-X-ray spectral analyzes used in the article have been performed at the Institute of
Geology of the Yakut Branch of the Siberian Branch of the RAS, Yakutsk.
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The position of figurative points of the composition of Cr-containing pyrope
from the Usivska area rocks in the diagram Cr,05;—CaO:
1 — our data; 2 — data of S. Tsymbal (pyrope grains have been selected from the heavy fraction of two
large-volume samples, 1989).

Table 2
The results of partial microprobe analysis of spinellids from clay horizon of Usivska area

Number Content, mass %

of the analysis Al,O4 Cr,03 TiO,

122/3-10 13.35 51.58 0.48

122/3-11 28.92 0.20 0.49

152-12 12.49 30.68 3.70

152-14 19.73 40.35 1.49

152-15 49.72 0.21 0.63

Consequently, chrome-spinellid grains from the clay horizon rocks of Usivska area not
only externally but also in composition are similar to the grains that we have found in the
deposits of other areas and in the rocks of the Bilokorovytska structure [5-7, etc.].

Ilmenite in the studied rocks is represented by four varieties. /lmenite-1 (the so-called
rounded), unevenly distributed in the deposits, is in the form of rounded and subrounded
grains of oval, round form; larger grains are less rounded and have the relics of angular habit.
The colour is iron-black, gray-black, luster is metalline; grains with traces of leucoxenization
are black and brown. The surface of grains is smooth or slightly rough, often in pits and pot-
holes. Ilmenite-2 (“fragmented”), also unevenly distributed — there are non-rounded or poorly
rounded angular, acute-angled fragments of iron-black, gray-black, more rarely gray-brown
colour and conchoidal fracture. Leucoxenization is manifested less than in ilmenite-1. //me-
nite-3 (“shiny”) is sporadically found in the variable amount; it is represented by subrounded
and rounded grains of a thick-tabular or lamellar shape and with a distinctive parting by basal
plane. The colour is iron-black, the lustre is strong metallic. The mineral is not leucoxenized at
all. Ilmenite-4 (“leached”) is available in subrounded, rarely rounded grains with a porous, as
if leached surface, often leucoxenizated. The colour is gray-black, iron-black; the lustre is
metalline, chatoyancy — dull. Such ilmenite occurs only in the rocks of the section upper part —
in sands and loams, and its content decreases from larger sized fractions to smaller ones.
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We have studied 2,946 ilmenite grains, which were selected from the heavy fractions (0.5—
1.0 mm) of large-volume samples, by the method of thermoelectric power: 1,022 grains have
different meanings of thermoelectric power, in the remaining grains the conductivity is “zero”.
Only in 40 grains, we have recorded the minimum (£100 mV/°C) negative and positive
(36 grains) values of thermoelectric power, typical for picroilmenite. Most of these grains
belong to ilmenite-4 (“leached”) confined to the loams and clays of the Usivska area eastern
outskirts.

It is known that for the knowledge and genetic interpretation of the peculiarities of
terrigenous minerals distribution in sedimentary strata, it is important to identify the statistical
laws of the correlation between the individual minerals [2]. Therefore, we performed a
statistical processing of available mineralogical results on materials of large-volume sampling.
The results showed that for ro s = 0.45 (n = 19), significant correlations are between topaz and
kyanite (» = 0.65), between two varieties of staurolite (0.63) and garnet and pyrope (up to
0.5 mm) and weaker correlations — between topaz and pyrope (> 0.5 mm) (» = 0.47). Strong
isolation of each mineral is revealed by the distribution of signs in the fields of factors F—F,;
depending on the influence of individual factors, minerals are grouped into two such associa-
tions: kyanite—tourmaline—pyrope +0.5 mm and staurolite-1—staurolite-2 (in the field of F,;
positive values) and topaz—ilmenite-2 (“fragmented”)-pyrope +0.5 mm (in the field of F,
positive values). In the fields of factors F|—F;, the distribution of the contents of the studied
variables is due to the influence of the factors F, and F;: the samples have been grouped,
mainly, according to the granulometric composition of the studied rocks (factor F;) and differ
according to the belonging to anomalies of the eastern and western parts of the Usivska area
(factor F3). All these associations belong to the fifth heavy concentrate-mineralogical type
(according to V. Afanasiev [1]), which corresponds to unpromising prospecting conditions.

Thus, the study of the typomorphic features of paragenetic diamond satellites on the
territory under study showed that in our case we are dealing with a material of non-diamond-
bearing facies, which, in addition, has undergone a long transit route and, apparently, a
repeated redeposition. Two different sizes mineral associations have been clearly identified for
some lithological varieties of the rocks: coarse-grained staurolite—ilmenite—garnet and finer
tourmaline—topaz—ilmenite—staurolite. Presented material indicates the arrival of individual
clastogenic minerals from sources that had been located at different distances from the site of
minerals burial. We did not find mineralogical signs of igneous sources of alkaline-ultrabasic
composition, and rare grains of pyroxene, found in sedimentary deposits, are quite comparable
to pyroxenes form the crystalline basement rocks.
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VciBebKy AiISHKY miomero 48 kv’ BHAIMI y Bepxis’sx pix Uepsomka it Kosamka (Bomo-
ninpHA gacTrHa OBpynbKoi BUcounHN) reosoru JKuromupeskoi I'PE st po3mrykiB mopin ryx-
HO-yJILTPAOCHOBHOTO cKJyajay. ITincTaBoro Juis IbOro CTaIX BUSIBJICHI BUCOKOKOHTPACTHI MMOTOKU
poscisiaus mipormy (y 20-30 paziB 6inbii Bix GOHOBUX) 1 HAABHICT JIOKATBHUX CIa0KO MarHiT-
HHUX aHOMaJIii i30METPHYHOI, JIeib BUTATHYTOI (OpPMH Ta “MICISOBPYLBKUX~ Halok. Y Mexax
JIUISTHKA BUKOHAHO PO3IIyKOBE OypiHHS 3 BinOupaHHIM TY(HUX Opo0, a TAKOX HPOHICHO HU3-
Ky urypdis 3 BitOUpaHHAM BETHUKO0O €MHHX TPOO.

Mertoro HamMX IOCHTiHKEHb OyJI0 BU3HAUCHHS TeHE3UCY TOPif 1 JIiToIoro-amiaasHuX 0co0-
JUBOCTEH JIOKamizamii armasy Ta HOro CyMyTHHKIB ISl BUSIBICHHS O3HAK JIy’KHO-YJIBTPAOCHOB-
HOTO MarmMaTu3My. BuBuamm roloBHO YTBOPEHHS TJIMHHCTOTO TOPH30HTY MOTYXHICTIO 18 M,
SIKMH 3a)ra€e HaJj KBapIUTO-IIICKOBUKAMHU TOBKAUiBCHKOI CBITH y MiBJICHHIH dacTHHI Y CiBCEKOL
IinsHKA. ['paHynoMeTpuaHui aHami3 mopix (MiCKH, MICISIMH CIIa0KO 3EMEHTOBaHI IO IiCKOBU-
KiB, Ta TJIMHH, IO MICTATH Pi3HY KiJTBbKICTh 'PaBifHO-TaIEKOBOrO MaTepiaily) 3aCBiJUuB, IO Bil-
KJIaJ1 BEpXiB 1 HU3IB po3pi3y GopMyBaIHcs 32 yMOB BUCOKOI TMHAMIYHOI aKTHBHOCTI TPaHCIIOP-
TYBaJBHOTO TIOTOKY, a TaKi YMOBH BIpOTiJHi B pa3i GopMyBaHHS pPyCIIOBOIO aJIOBIIO 3 Iepe-
XOJIOM JI0 3aIUIaBHHMX aJIOBiabHUX (auiil i/ab0 mpooBialbHUX YTBOpeHb. Bucoka anHamiuHa
aKTUBHICTb CEpPEIOBUILA OCAIOHAIPOMAJDKEHHS 3yMOBHJIA y4acTh Y HbOMY Marepiaiy sk Oamx-
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HIX, TaK 1 JaNbHIX JpKepel 3HeCeHHs. [THMHUCTI ocany cepeaHboi YacTHHH po3pidy (hopMyBau-
csl, BOUCBHb, IMiJ] Yac 3aracaHHs aKTHBHOCTI IIOTOKY, OT)KE, y HarpoMa/uKeHHI ocaiiB OpaB
y4acTb FOJIOBHO MaTepial JpKepell, pO3TaIlOBAHUX MTOOIIH3Y.

Bwmict Baxkkoi ¢pakiii y BUBUCHMX MOpoJax yKpail HepiBHOMIpHUIL: y HM3aX po3pizy — Haid-
menmmit (130 r/1), no rmmbunn 8 M — 240-260, we Buie — 10 782 1/T, a y BEpXHHOMY METPOBO-
My wmiapi micky gocsira€ 4 Kr/T. Pi3HHTBbCS i rpaHyJOMETPHUYHMI CKIa[ Baxkkoi (paxiii: BMicT
IpaBiifHOroO i KPYIHO3EPHUCTOrO MaTepiany B HU3aX PO3pi3y CTaHOBUTH ~ 25 %, no raubunu 8§ M
BiH cTpuOKONONiOHO 3pocTae 10 45 %, a y Bepxax po3pi3y HHIIIBHO Maiuii — 10 5 %. 3a pe3yiib-
TaTaM{ BHBYCHHS BEJIMKOOO’ €MHHX MpPoO BH3HAYEHO, IO BMICT BaxKkoi (pakuii po3mipom 0,2—
1,0 MM CHIIBHO Bapiro€ 5K 32 po3pi3oM OJHOHMEHHUX TIOPif, TaK 1 32 IUIOLICI0 IXHBOTO PO3BUTKY,
TOOTO B MEKaX OKPEMHX MAarHiTHHX aHOMaliil. ¥ BCiX JITOJNIOTIYHUX BiAMiHAX MOPIX BaXKi
¢paxuii Ha 50-70 % cxmageni Matepianom, mo Mae posmip 0,20-0,25 mm.

MinepanbHUH cKiTax Bakkoi (pakiii JocTaTHRO OgHOMaHITHUH: y ¢pakmii > 0,5 MM e, ro-
JIOBHO, UIBMEHIT, TpaHaT, TypMaJliH, CTaBPOJIT, TIAPOKCUAN 3alli3a, TPAIUIIIOTECS MIPUT, JIeHKO-
KCeH 1 ynamku nopia. 3 rmounn 1 M 3 SBISIOTHCS TiAPOKCHIM 3ailia, a B iHTepBami 11-13 M
BOHH CTaHOBJIATH 94 % Bix Macu Baxkol ppakuii xiacy 0,5-1,0 mm. YV npiOHImMX Ki1acax BUSIB-
JICHO TAaKOX TOIa3, KiaHiT, pyTw i nupkoH. Cepes BUBYCHUX 3€PEH IMipoIly IepeBaXkaroTh ApiOHi
(-0,5 mMm) 3epHa 3i ciifaMu IHTEHCHBHOTO MEXaHIYHOro BIUTMBY. ToMy HaiBiporigHiiie, o oc-
HOBHA Maca MipoIy HaAiifiuia y BiAKIaIHM [IHHUCTOTO TOPU30HTY Y CIBCHKOT AUISHKH 200 micis
TPUBAJIOTO TPAHCIIOPTYBAHHS 3 IEPBHHHUX JDKEpe, abo Mmicis HEOHOPA30BOTo MepeBigKiIaieH-
HS 3 JTaBHIIINX OPOMDKHHX KOJEKTOpPIB. 3a CKIIAJ0M IipOIl BiAMOBiIa€ MiHEpATYy JIEPLOIITOBOTO
mapareHesucy. JocmipkeHi MImiHeNmiAn 3iCTaBHI 3 XPOMITOM CTpaTH()OPMHHX YIBTPaOa3wTiB,
QIIOMOXPOMITOM i3 BKIIOYEHb Yy KiMOepIiTOBUX TpyOkax SIKyTii, afOMOMarHeTHTOM 1 TepIu-
HITOM.

PizHmii XapakTep po3NOALTy 3a KJIacaMM KPYITHOCTI CyMH CTIHKHX MiHepaliB i KoedimieHTa
rpaBiTanifHOro HarpOMapKeHHs y Mpodax BepXHBOI, CEPEAHBOI 1 HIKHBOT YaCTHH PO3pi3y CBil-
YHUTh MPO Te€, IO BiAKIAAAHHS MaTepiany B KOXHIN 13 YaCTHH BiIOyBaJIoCs 3a ACIIO Pi3HUX JU-
HaMIYHUX YMOB CEpe/IOBUINA 0CAJOHArpoMa/ukeHHs. sl OKpeMHUX JITOJOTIYHUX BiIMIH TOPiz
YiTKO BH3HAUYCHO JBI Pi3HOPO3MIpHI MiHEpasibHI acoIialil: KpyIHO3EPHHUCTY CTaBPOJIT-1IbMe-
HIT-TpaHaTOBy Ta APiOHILIYy TypMasiH-TOIa3-i1bMEHIT-CTaBpoIiToBy. CTaTUCTHYHE ONpALFOBaH-
HSl HasBHUX MIHEPAJIOTIYHUX PE3yJbTaTiB 3a MaTepialaMH BEMKO00 €MHOro omnpoOyBaHHS 3a-
CBIUMIIO, IO BCi BHIIJICHI MiHepalbHI acomiallii HameXxaTh J0 TaK 3BaHOTO II'STOTO IIIiXO-
MiHepaiorigHoro Tuny (3a B. AdanacreBuM), AKHii BiANOBiZa€ MAIONEPCIICKTHBHUAM PO3IIYKO-
BHM yMoOBaM. Ha mizicTaBi KOMIUIEKCHOTO BHBUCHHS THIIOMOP(GHHUX OCOOIMBOCTEH MapareHeTH-
HUX CYIyTHHKIB ajMa3y 3’5ICOBaHO, III0 B HAIlIOMy BHIIAJKy HasBHHH MaTepiajl HeaJIMa30HOCHOT
(anii, sikuit 3a3HaB TPUBAJIOTO TPAHCIOPTYBAHHS I HEOIHOPA30BOTO NEpeBigKIaaHHs. 3pobie-
HO BHCHOBOK IPO HAJIXO/PKCHHS OKPEMHX KJIACTOT€HHMX MIHEpaliB i3 JUKepell, I0-pi3HOMY Bif-
JaJIeHUX BiJl MiCIsl IXHBOTO 3aXOpOHEHHs. MiHEpaloriYHUX 03HaK MarMaTHYHUX JUKEPEIN JIyXK-
HO-YJIbTPAOCHOBHOTO CKJIaJy HE BHSBJICHO, a HasBHI B OCAQJOBHX BIJKJIaJax PiIKICHI 3epHa
MiPOKCEeHy 3iCTaBHi 3 MPOKCEHaMH MOPiJ KPUCTAIIYHOI OCHOBH.

Kniouosi cnosa: anMas, mapareHeTH4HI MiHEpaIn-CyIyTHUKH, JIy’KHO-YJIBTPAOCHOBHI T1OPO-
IIM, TEPUTEHHI MOPOJH, TPAHYJIOMETPUYHHUI CKian, THIOMOpGhHiI ocobmuBocTi MiHepaniB, OB-
pyLbKa BHCOYHHA.



