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THE MORPHOLOGY AND COMPOSITION OF LIBERIA PLACER GOLD

(Reviewed by the editorial board member V. Zagnitko)

Due to civil war in Liberia, which lasted from 1989 to 2003, the geological study of the country was suspended, and became pos-
sible only after its end. That is why today, Liberia has no specific geological zoning of the gold-bearing regions. The morphology of
gold of Liberia is examined very poorly, and Soviet literature paid no attention to studying this issue.

This article is devoted to the study of morphological forms of gold from different regions of the Republic of Liberia.The main ob-
Jjectives of the morphological analysis are to distinguish the main morphological types of gold of the country and their origin and to
identify possible ways of placer formation. For achieving more accurate results, roentgenospectrographic and roentgen-fluorescent
analyses were carried out. The comparative analysis of the morphological features and the fineness of gold was held in eight re-
gions: Kolahum, Magua, Konia and Zeya in the northern part of the country, Solo and Eastern in its southern part, Soso in the west-
ern part, and Timbo in the central part of Liberia.

Different types of the gold under study were distinguished according to their morphological features which may indicate their
genesis. Well-flattening of grains indicates either a large distance of the transportation of the material, or the fact that the gold has
been reworked from nearby local paleoplacers. In the case of the Magua area, considering a large variety of shapes, sizes and the
mineral composition of the gold grains, its gold can be of two genetic types: 1) paleoplacer gold, the closest analogue of which is
Tarkva deposit in Ghana; 2) indigenous gold, related to ferruginous quartzites, where laterite crusts of weathering are developed.

As a result of the roentgenospectrographic (electron microprobe) analysis of gold from different regions, it was found that all
of the analysed grains have gold content close to 100%. Due to the results of the analysis, we can affirm that all the samples,
except of the sample number 142 are of typical metallic composition of gold, which represent the geochemical features of this

element. Sample number 142 is distinguished by its anomalous silver content, which reaches 16.7%.

Introduction. The Republic of Liberia stretches for 500
miles along the Atlantic Ocean. The relief of the country is
midlands covered with forests and a swampy tropical
coast. The coastal lowland plain is slightly dissected and
swampy here and there. In the hinterland, the plain rises up
to 400-600 m and turns into Leone-Liberian Upland. There
are also many wide but short rivers (the Mano, the Loffa,
and the St.Paul). The climate is tropical, hot, and humid.

The geology of Liberia is determined by its location on
two large geological structures:

» early Precambrian Leone-Liberian massif (the Leo-
Man shield), which occupies most of the country;

» late Precambrian mobile belt Rockelides, separated
from the massif by a large thrust and located along the coast.

Among Archean granite-gneisses of the Leone-Liberian
massif, the residues of greenstone belts are preserved.
They are metasedimentary and metavolcanic formations
such as quartz-mica and quartz-mica-graphite shales, fer-
ruginous quartzites, amphibolites and itabirites (Nimba and
Simandu series).

Early Proterozoic metamorphic formation (Birrim series)
is composed of shales, quartzites, metaeffusives of mafic,
intermediate, and more rarely felsic composition, manga-
neseferous phyllites, gondites, transected by Eburnean

granites. More recent formations involve Permian-Triassic
and Jurassic trappean sills and dikes, and small kimberlite
bodies. Laterites and alluvial deposits are of the Quater-
nary age.

The territory of the country was greatly influenced by
the periods of tectonic-magmatic activation that accompa-
nied the formation of the West African craton:

» Cratonization stage (3,5 - 2,6 Ga)

> Before Eburnean stage 2,5 - 2,3 (Ga)

» Eburnean stage 2,2 — 1,8 (Ga)

» Meso-Cenozoic stage 300 — 50 (Ma)

Exactly during the Eburnean stage, the accumulation of
gold-bearing conglomerates of Tarkwa series (Ghana) took
place, and the main gold-quartz and gold-sulfide deposits of
this craton were formed. Besides, a significant impact on the
geological structure of Liberia was made by the Phanerozoic
epochs of tectono-magmatic activation associated with the
formation of the Atlantic. This activation facilitated the forma-
tion of a large number of Mesozoic and Cenozoic dykes.

Natural and geographical conditions and the geological
structure of Liberia define the main directions of industry
development, which is poorly developed and has basically
raw-product orientation. Among mineral resources, the
country is rich only in high-quality iron ores in explored
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reserves of which Liberia takes one of the first places in
Africa. They are usually associated with ferruginous quartz-
ites of supracrustal Archean complexes (Bea Mountain,
Wologisi). In the country, there are also deposits of man-
ganese, barite, gold, diamonds, and cyanite. Liberian dia-
monds are mined from alluvial and eluvial placers. Most of
the gold deposits of Liberia are also related to alluvial de-
posits; however, in the east of the country, auriferous
quartz lodes were found too.

State of the problem. During the period of civil war in
Liberia, which lasted from 1989 to 2003, the geological
study of the country was suspended, and became possible
only after its end. That is why today Liberia has no specific
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geological zoning of the gold-bearing regions. Its produc-
tion is mostly carried out by manual methods.

The morphology of gold of Liberia is examined very poorly.
Soviet literature paid no attention to studying this issue; al-
though, there are some sources which represent general
characteristic of the gold mining sector in Liberia [3].

Setting of the problem. The main objectives of mor-
phological analysis are to distinguish the main morphologi-
cal types of gold of the country and their origin and to iden-
tify possible ways of placer formation. For achieving more
accurate results, roentgenospectrographic and roentgen-
fluorescent analyses were carried out.
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Figure 1. Schematic map of the regions of sampling:

1 — Kolahun, 2 — Magua, 3 — Konia, 4 — Zeya, 5 — Solo, 6 — Eastern, 7 — Timbo, 8 — Soso Camp

Morphological analysis of gold. The comparative
analysis of the morphological features and the fineness of
gold was held in eight regions: Kolahum, Magua, Konia
and Zeya in the northern part of the country, Solo and
Eastern in its southern part, Soso in the western part, and
Timbo in the central part of Liberia (Figure 1).

The Kolahun area (775 kmz) is situated in the north-
western part of the Republic of Liberia. The geological
structure of the area is predominated by Archaean granites
and gneiss-granites (geochronological dating is 2580-2770
million years) with their significant feature of granite-gneiss
cupolas. They are transected by diabase dykes, mainly of
sublatitudinal, more rarely of submeridian and north-west
directions, that reflects the features of fault tectonics of the
area. Among faultings, submeridional and north-east shear
zones as well as sublatitudinal fault systems and disjoining
structures (fracture systems) are prevailing.

Gold grains from Kolahun samples are characterised
by a round flat shape, indicating an intense mechanical
wear. The grains have glitter and golden yellow colour,
which may indicate a high fineness of gold. There are
only two available samples with signs of gold from this
region, one in each, that's why their exact origin is difficult
to determine (Table 1).

The perspective area of Magua is located in the south-
east framing of the Kolahun area. The flat part of the terri-
tory is composed of Archean leucocratic gneisses, includ-
ing lens-shaped amphibolite bodies and quartz-muscovite
shales. The mountainous part of the area is predominately
composed of quartz-muscovite and quartz-amphibole
shales, up to phyllites, which contain horizons and lenses
of quartz conglomerates.

Table 1
General table of linear characteristics of gold samples by areas
Number Number Measured results
Area of samples of gold grains length (um) width (um) elongation

with gold in the area min max av. min max av. min max av.
Kolahun 2 2 272 340 306 170 272 221 1,25 1,6 1,43
Magua 17 314 68 1598 359 34 884 230 1 5 1,61
Konia 2 19 204 1054 478 136 578 311 1,08 2,58 1,55
Zeya 3 104 136 1190 449 102 1190 279 1 3,78 1,66
Solo 9 464 102 1394 341 68 918 207 1 8 1,71
Timbo 5 324 102 2040 428 34 1224 268 1 4,67 1,66
Soso Camp 4 213 68 884 274 34 510 181 1 5 1,63
Total 42 1440 68 2040 364 34 1224 228 1 8 1,66
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Figure 2. Photo of gold grains from different regions of Liberia:
a — Magua, b — Konia, ¢ — Zeya, d — Solo, e — Timbo, f — Soso Camp

The gold from the region of Magua is characterized by
the presence of irregular in shape and discoid grains; they
have a smooth or commonly folded surface, usually with
incurved protrusions and traces of mechanical wearing. The
colour of grains is generally golden yellow, and the shine is
bright. Extremely interesting is the sample number 142,
which contains gold grains of two various types of morphol-
ogy which may have different origin (Figure 2, a). The first,
well-flattened type of grains, most likely was transported in a
fluvial environment, and the second type, with a rough sur-
face and various protrusions, was formed in situ from a
nearby primary source.

The perspective area of Konia is located in the north-
western part of Liberia. The region is composed of mo-
notonous granites and gneisses. In a dump of develop-
ments and in deluvium, light grey and grey banded migma-
tites prevail; also there occur fragments of quartz, dark-
green-grey amphibolites, and crystal slates.

The gold from the region of Konia is irregular in shape
with a commonly folded surface and smoothed grain out-
lines (Figure 2, b). The colour of grains is golden yellow
with a bright shine, which also indicates a high fineness.
The linear dimensions of gold grains from this region are
above average taken in all regions of research.

The area of Zeya is located in the river basin of the same
name, 10 km to the south of Konia's frame, so it has a simi-
lar geological structure. Gold grains from this region usually
have a commonly folded discoid and leaf shape (Figure 2,
c). Their shape indicates that the distance of transportation
was not very long, which suggests the presence of indige-
nous sources close to the alluvial placers. The grains are
golden yellow. Compared to the gold of the Magua area, it is
characterized by a wide variety of shapes and sizes and, in
particular, by the presence of large fractions of grains that
highly exceed the size of the gold of the Magua area.

The Solo (902 km?) and Eastern (803 km?) areas are
located in the south-eastern part of the Republic of Liberia.
Geologically, the area is located in the block, composed of
Paleoproterozoic sediments, comparable with a series of
West African Birrim, favourable for gold mineralization.
These deposits occur in the north-western part of the Solo
area, where they create a block of 36 x 8 km, extended to
the north-east. There are complexes of the rocks favourable
for gold mineralization, such as shales, including black
shales, and geological structures, namely a combination of
fault structures of north-east and north-west directions. The
rest of the territory mostly consists of gneisses intersected by
diorite intrusions. Also, in the central part of the Eastern area,
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there is a number of amphibolite bodies elongated in a north-
east direction.

In the samples from these regions, there are both ir-
regular in shape and spherical grains with smoothed grain
outlines and a smooth surface (Figure 2, d). The colour of
grains is generally golden yellow, which may indicate a
high fineness of gold. The linear dimensions of gold grains
from the Solo and Eastern regions are below average
taken in all regions of research (274 versus 296 microns).

The area of Timbo is located in the central part of Liberia
in the Timbo river basin. In the samples from this region, there
are irregular in shape and discoid grains with a commonly
folded surface (Figure 2, ). The grains are golden yellow, the
linear dimensions of them are above average taken in all re-
gions of research (348 versus 296 microns).

The perspective area of Soso Camp is located in the
western part of the Republic of Liberia, near the epony-
mous village. Gold is already mined there by intensive ar-
tisanal workings in the crust of weathering. The crusts of
weathering are developed along the series of alternation of
leucocratic and melanocratic gneisses with blocks of more
acidic rocks, possibly granites. In the crust of weathering,
there are also impregnations of amphibolite shales sized
up to 5-6 m, along which the manganese oxides and frag-
ments of quartz deposits are being developed.

The gold grains from the Soso Camp area are com-
monly irregular in shape with folded outlines; they also tend
to be smaller in size (Figure 2, f). All this indicates that the
gold has been transported from not far away, in other words,
it was formed in situ during the formation of the crust of

weathering on the basement rocks. The colour of gold grains
has a brown tint, which may indicate the presence of admix-
tures of other metals and a low fineness of gold.

Roentgenospectrographic analysis. As a result of
the roentgenospectrographic (electron microprobe) analy-
sis of gold from different regions, it was found that all of the
analysed grains have gold content close to 100%. In other
words, all gold samples have high levels of gold fineness.
The only exception is the grain from sample number 142,
which was collected near the village of Kpadamey (the
Magua area). It has a high silver content, about 45%. After
this analysis, it was decided to conduct an additional roent-
genospectrographic analysis of three more gold grains
from this region. One was selected from number 139, also
taken from the alluvial-diluvial placers near the village of
Kpadamey. Morphologically, it is highly flattened. The elec-
tron microprobe analysis showed the presence of a signifi-
cant admixture of silver, about 10%. The other two gold
grains were taken from the same sample number 142.
However, unlike the previous case, there have been se-
lected the instances of a well-flattened type. According to
the microprobe analysis, they both are almost 100% com-
posed of gold, with no meaningful content of silver.

It confirms a guess that was made after the morpho-
logical analysis: a well-flattened type of grains was trans-
ported from remote regions or reworked from local paleo-
placers, while the other type of grains with elongations in
several ways and protrusions was formed in situ.

Roentgen-fluorescent analysis. Six samples were
given to the laboratory to conduct the research (Table 2).

Table 2
The results of the roentgen-fluorescent analysis
Area Sample Ne Ag (%) Cu (%) Zn (%) Au (%) Total (%)

Magua 32 3,27 1,08 0,22 95,42 100,00

Magua 142 16,70 15,68 3,87 63,75 100,00

Konia 204-1 1,74 3,31 0,56 94,40 100,00

Zeya 121 2,15 0,43 0,09 97,32 100,00

Solo 1004 2,39 0,20 0,06 97,34 100,00

Soso Camp 77 1,98 2,42 0,06 95,53 100,00
Due to the results of the analysis, we can affirm that all analogue of which is Tarkva deposit in Ghana;

the samples, except of the sample number 142 are of typical
metallic composition of gold, which represent the geochemi-
cal features of this element. Anomalous silver content was
observed in sample number 142; it is up to 16.7%. This out-
come confirms the results of the electron microprobe studies
and the morphological analysis in the following way: taking
into consideration the fact that in the sample there are gold
grains with a high and low fineness (based on the electron
microprobe analysis), and also knowing that the vast major-
ity of gold grains are of low fineness (based on morphologi-
cal analysis), we can therefore state the fact that the ob-
tained silver content is just the result of the mixture of gold
grains with different fineness.

An interesting result of this analysis is also an abnor-
mally high content of zinc in the sample number 142. The
presence of zinc may be associated with some rock-
forming minerals, from which this gold placer was formed.
To confirm this hypothesis, there has to be carried out a
detailed study of the bedrock of this region which could
produce the placer gold of the Magua area.

Conclusions. As a result of the research, there can be
presented a range of morphological features of the gold
under study which may indicate its genesis. Well-flattening
of grains indicates either a large distance of the transporta-
tion of the material, or the fact that the gold has been re-
worked from nearby local paleoplacers. In the case of the
Magua area, considering a large variety of shapes, sizes
and the mineral composition of the gold grains, its gold can
be of two genetic types: 1) paleoplacer gold, the closest

2) indigenous gold, related to ferruginous quartzites, where
laterite crusts of weathering are developed.

The Zeya area is related to the south-eastern part of the
belt of rocks which are similar in composition to those asso-
ciated with Magua mineralization. They are shales, quartz-
ites, amphibolites, and ferruginous quartzites. Considering a
relative similarity in morphological characteristics of the gold
grains and the proximity of their geographical location, the
gold of the Kohalun area may have the same genesis as the
Magua gold. The gold from the Konia region is not well-
flattened and has a commonly folded surface; it may indicate
that the distance of its transportation was very short.

At the Solo area, as a result of geological studies, there
were found the complexes of the rocks favourable for gold
mineralization. They are shales, including black shales and
geological structures, namely a combination of fault structures
of north-east and north-west directions. Most likely, the
auriferity of the Solo area is associated with these conditions.

The gold grains from the Timbo area are mainly irregular
in shape with a commonly folded surface. This may indicate a
relatively short distance of transportation. It is likely that the
gold placers are associated with alluvial-diluvial sediments of
small streams or granitoids' crusts of weathering.

The gold from the Soso Camp area, according to the
morphological analysis and geological studies, could be
accumulated during the formation of the crust of weather-
ing on the basement rocks, among which their felsic varie-
ties were prevailing.
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MOP®ONOrIA TA CKNAL 3010TA PO3CUNMHUX POOOBULL NIBEPIT

Y 383Ky 3 nepiodom 2pomadsiHCLKOI 8iliHU, sika mpueana e Jli6epii 3 1989 no 2003 pik, 2eonoziyHe sus4YeHHs KpaiHu 6ys10 NPU3ynuHeHe, i cmasno Mo-
JKIUeUM MminbKu nicns it 3akiHyeHHs1. Came momy do cb0200Hi mepumopisi Jli6epii He Mae 4imKo20 2e0s102i4HO20 palioHy8aHHsI 30JI0IMOHOCHUX pe2ioHie.
Mopdgbonoeisi 30n1oma Jli6epii eue4eHa Ayxe cnabko. Y eimyusHsHil nimepamypi eue4eHHIO Ub020 MUMaHHs1 yeaza He npuodinsinacek.

Cmamms npucesiyeHa 00clidKeHHI0O Mopghoso2idHuUX ¢hopm 30/10ma 3 pi3HUX pezioHie pecrny6niku Jlibepis. OcHo8HUMU yinsMu nposedeHo20 Mop-
gposnioziyHo20 aHanizy 6ys10 eudinieHHs1 OCHO8HUX MOPHOsI02iYHUX Mmurlieé 30/10ma KpaiHu ma ix 2eHe3ucy, a MaKoX 8U3Ha4YeHHs1 MOXJ1UueuUX wWuisixie ghopmy-
8aHHs1 po3curnis. []ns docsicHeHHs1 Ginbw MoYHUX pe3ynbmamie 6y10 makox nposedeHo MiKkpo3oHAos8uUll ma peHmeaeHogyopecyeHmHul aHanisu. Mopis-
HAnbHUU aHaniz MopghosozidyHux ocobriueocmeli ma npo6Hocmi 30/10ma NMPoeoduecst Mo 80CbLMU pezioHam docnidxeHb: KonaxyH, Mazya, KoHist ma 3esi e
nigHiYHiti YyacmuHi, Cono i CxidHa — 8 niederHill YacmuHi, 3axioHit (Coco) i yueHmpanbHiti (Timb6o) yacmuHax JliGepi.

Pi3He 3a munom 3o0nomo, wo docnidxyeanocn, 6yno knacugikoeaHe 3a lio2co Mopghos102iYHUMU O0CO6IUBOCMSAIMU, W0 MO2JIU MAaKOX 6Ka3y-
eamu Ha lio2o 2eHe3uc. [Jo6pa okamaHicmb 3epeH eka3ye abo Ha 3HayHy eidcmaHb nepeHocy Mamepiany, abo Ha me, w0 3o510mo 6ysno nepeegiok-
nadeHe i3 naneopo3scunuw. Y eunadky pezioHy Mazya, epaxoeyroyu eesiuky pisHomaHimHicmb ¢popM, po3mipie ma pe4oe8UHHO20 cks1ady 30/I0MUH,
OJaHe 30510mo0 MO)XXe Mamu dea 2eHemuyHi munu: 1) naneopo3cunHe, HalibNIUX4YuM aHano020M siko2o € podosuwie Tapkea e IaHi; 2) kopiHHe, npu-
ypoueHe do 3ani3ucmux keapyumie, Ha KUX po38U8alombCsi JamepuMHi KOpu eueimpro8aHHsI.

B pe3ynbmami npoeedeHo20 peHmMz2eHocneKkmpanabHO20 (Mikpo30HO08020) aHasli3y 30/I0MUH 3 pi3HUX pez2ioHie 6y/10 eu3HayeHo, W0 eci aHa-
ni3oeaHi 3epHa Maromb y c8oeMy cknadi eMicm 3os10ma 6nu3bkuli o 100%. 3a pesynbmamamu npoeedeHo20 aHalizy MOXHa 3aceid4umu, uw,o yci
npo6u, okpim npobu Ne142 maromb munoeuli MemasniyHull cknad 3o0/10ma, sikuli xapakmepHuli 0ns1 2eoxiMiyHux ocobnueocmeli 0aHO20 esleMeHmy.
Y npo6i Ne142 sidmivaembcsi aHoManbHuUll eMicm cpibna, sikuli cmaHoeums ax 16,7%.
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MOP®ONONNs U COCTAB 30J10TA POCChIMHbIX MECTOPOXOEHUA NMUBEPUN

B cesi3u ¢ nepuodom 2pax0aHckoli eoliHbl, komopas dnunacb 6 Jlubepuu c 1989 no 2003 200, 2eosro2uyecKoe usyyeHue cmpaHbl 66110 Npu-
0CMaHoe8sIeHO, U CMaJsio 803MOXHbLIM MOJILKO Mocsie eé OoKoHYaHusi. MIMeHHO noamomy 0o cux nop meppumopusi Jlubepuu He umMeem 4emko20
2e0/102U4eCcK020 palioHUPO8aHUsi 30J10MOHOCHbIX peauoHos8. Mopdghonoaus 30noma Jlubepuu usy4eHa o4yeHb cnabo. B omevyecmeeHHoU numepa-
mype u3y4eHUr0 3Mo20 80MpPoca 8HUMaHue He yOesisiioCh.

Cmambsi nocesiujeHa usyyeHuto Mopghosro2udeckux ¢hopm 3o/10ma u3 pas3Hbix pe2uoHoe pecny6bnuku Jlubepusi. OCHOBHbIMU yensiMu npoee-
0EHHO20 MOpghosI02U4eCcKO20 aHanu3a 6bi10 ebidesieHUe OCHOBHbLIX MOPEHOI02UYECKUX MUMoE 30/10Ma cmpaHbl U UX 2eHe3uca, a makxe onpede-
JleHue 803MOXKHbIX rymel ghopmupoeaHusi pocchineli. [ns docmuxxeHus1 6os1ee MOYHbIX pe3ysibmamoe 6bI/10 makxe npoeedeHo MUKPO30HA08bIl
u peHmeeHogyopecyeHmHbIli aHanu3sbl. CpasHumenbHbIl aHanu3 Mmopghosio2udeckux ocobeHHocmedil, a makxe npo6Hocmu 3os10ma 6b1n1 npoee-
0EH no eocbMu pe2uoHaM uccriedoeaHul: KonaxyH, Mazya, KoHusi u 3es1 8 cesepHoli Yacmu, Cono u Bocmo4Hasi — e roHoU Yyacmu, 3anadHol
(Coco) u yenmpanwHoli (Tum6o) yacmsx Jlu6epuu.

Pa3Hoe no muny 3onomo, ymo uccnedoeasnoch, 6bLI0 KrnaccughuyupoeaHo Mo e2o0 MopghosI02U4eCKUM 0CO6eHHOCMSIM, YMO MO2/1U makKxe
yKa3bleamb Ha e20 2eHe3uc. bonbwas cmeneHb okamaHHOCMU 3€peH yKa3bigeaem U/U Ha 3Ha4YumesibHOe paccmosiHue rnepeHoca Mamepuarna, unu
Ha mo, Ymo 30/10mo 661510 NepeoMsI0XKeHO U3 naseopocchinel. B cny4yae pezuoHa Mazya, y4umsieasi 6onbwoe pa3Hoobpa3sue (hopM, pazmepoe u
seujecmeeHHO20 cocmasa 30J10MuH, 3MOo 30/10MO MoXem uMemb 08a 2eHemuyYyeckue munbi: 1) naneopocchbinHoe, 6nuxallumM aHasm020M KOomo-
pozo sienisiemcsi MecmopodeHue Tapkea e aHe; 2) KOpeHHOe, NPUYPOYEHHOE K )Ke/le3ucmbiM Keapyumam, Ha KomopbIX pa3euearomcsi 1amepu-
MHbIe KOpbl 8bI8EMPUBAHUSI.

B pe3ynbmame npoeedéHHO20 peHM2eHOCNeKmpanbHO20 (MUKPO30HA08020) aHa/lu3a 30/I0MUH C Pa3HbIX Pe2UoHOo8 6b110 ornpedesieHo, Ymo ece pa-
ccmampueaemble 3épHa umMerom 8 c80éM cocmase codepxkaHue 3os1oma 6nuskoe k 100%. Mo pesynbmamam npogedéHHO20 aHanu3a MOXHO 2080PUMb,
4mo ece npobbl, kpome nNpobbi Ne142 umerom munuy4HbIl MemanIuyeckuli cocmae 30/10ma, KOmopbili xapakmepeH O7s1 2e0XUMUYecKux ocobeHHocmeli
0JaHHO20 3n1emeHma. B npo6e Ne142 ommeyaemcsi aHomanbHoe codepxaHue cepebpa, komopoe cocmaessiem ensioms 8o 16,7%.





