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The Fard Deep is situated north-east of the Gotland Island dividing the central
part of the Baltic Sea. The sediment record shows all main stages of the Baltic Sea
evolution in the Late Glacial and Holocene. This is verified by lithostratigraphic data
and results of diatom flora analysis in the bottom sediment core PSh-5129 from the Fard
Deep. The homogeneous brownish grey clay at the bottom of the core marks the end
of the glaciation when the Faro Deep was part of a deep periglacial lake. The subse-
quently deposited clays with black interlayers and patches of Fe monosulphides under-
lying grey and greenish grey mud reflect dramatic changes in the environmental condi-
tions. Analysis of sediment composition and diatom complexes confirmed that the
alternation of lacustrine and marine conditions in the Fard Deep in the Holocene
followed the general evolution patterns of the Baltic Sea, yet with certain specific
features. Due to a sophisticated water mass circulation during the Yoldia Sea stage, the
marine influence was inconspicuous. Contrary to many sediment cores analysed from
other parts of the Baltic Sea, the study sediment core contains only sparse and unty-
pical diatom flora of the Litorina Sea.
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INTRODUCTION

The Baltic Sea evolution was marked by dramatic changes
in the sedimentary environment controlled by the link
between the Baltic Sea and the ocean. The principal fe-
atures of these events were revealed and discussed in
fundamental studies (Gudelis, Konigsson, eds., 1979; Ig-
natius et al., 1981; Eronen, 1988; Winterhalter, 1992;
Bnaxxaumn, 1985; 1998 and others). The Baltic Sea sta-
ges alternating in the last 13-14 thousand years were
distinguished. The Baltic Ice Lake formed in front of the
retreating glacier continued for some time as a closed
basin. When the glacier freed the central part of Sweden,
the Baltic Ice Lake opened into the ocean. The water level

of the lake fell about 25 m (Svensson, 1991) and the basin
turned into a marine one. The Yoldia Sea water salinity in
the central Baltic deep could have been about 10%. (Was-
tegard, Schoning, 1997). Yet the intensive glacier melting
obstructed the inflow of ocean water through the narrow
Swedish straits, and shortly, due to an isostatic uplift, the
Baltic basin again converted into a fresh-water lake (Lake
Ancylus). The cardinal changes of sedimentary environ-
ment in the Baltic Sea took place 8-7.8 thousand years
ago (Agrell, 1979; Bjorck, 1995) when saline water (Lito-
rina Sea) surged through the Danish straits from Kattegat,
creating a long-lasting link with the North Sea.

The alternation of lacustrine and marine environ-
ments left clear marks in the composition of the Baltic
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Fig. 1. Situation map of the study area. Bottom topography after Gelumbauskait¢ (ed.), 1998
1 pav. Tyrimy rajono schema. Dugno batimetrija pagal Gelumbauskait¢ (red.), 1998
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Fig. 2. Sediment core PSh-5129: lithology, grain size and distribution of chemical components.
Lithology: I — greenish sapropelic microlaminated mud; 2 — grey mud; 3 — grey, bluish grey clay; 4 — brownish clay; 5 —
patches; 6 — hydrotroilite.
Grain size, mm: / — 0.1-0.5; 2 — 0.05-0.01; 3 — 0.01-0.005; 4 — 0.005-0.001; 5 — <0.001.

2 pav. Nuosédy sudétis PSh-5129 kolonéléje: litologija, granuliometrija ir cheminiy komponenty pasiskirstymas.
Litologija: / — Zzalsvas sapropelingas mikrosluoksniuotas dumblas, 2 — pilkas dumblas, 3 — pilkas, melsvai pilkas molis, 4 —
rusvas molis, 5 — démétumas, 6 — hidrotroilitas.
Granuliometriné sudétis, mm: / — 0,1-0,5; 2 — 0,05-0,01; 3 — 0,01-0,005; 4 — 0,005-0,001; 5 — <0,001
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Sea sediments. Sediments of the same stage from diffe-
rent parts of the Baltic Sea, have some typical traits yet
obviously differ in many physical, chemical and biologi-
cal features. Lithostratigraphic sediment sections from
various Baltic Sea deeps (Kalm et al., 1996; Sohlenius et
al., 1996; Andrén, 1999; Andrén et al., 1999; Heinsalu et
al., 2000; Trimonis, Savukyniené, 2000; EmennstHOB U 1p.,
1995; 2001; Winterhalter, 2001 and others) prove that
responses of various parts of the sea to changes in the
sedimentary environment entailed by sea transgressions,
isostatic phenomena and other events were different and
usually regionally specific.

The aim of the present work was to reconstruct the
palacogeographic evolution of the Faro Deep and to re-
veal the regional peculiarities of environmental changes,
based on sedimentological and palacobotanical data.

MATERIALS AND METHODS

The Faro Deep is in the central part of the Baltic Sea
north-east of Gotland Island (Fig. 1). Its greatest depth
is 205 m.

The sediment core PSh-5129 (coordinates 57°58,025 N,
19°55,404 E, water depth 182 m) from the Faro Deep was
taken with a gravity corer during the expedition on the
scientific research vessel “Professor Shtockman” (Rus-
sia) in 2004. The preliminary description of the sediments
was accomplished during the expedition, and samples for
laboratory analyses (grain size, chemical, palacobotani-
cal, etc.) were taken.

The lithological types of sediments (Fig. 2) were
based on the results of grain size analysis by the stan-
dard pipette (settling in water) method. These results are
presented as a percentage of different fractions and ex-
pressed in granulometric parameters — median diameter
of grains (Md) and sorting coefficient (S ). The types of
bottom sediments were based on the decimal classifica-
tion of marine sediments (be3pykoB, JlucuimsiH, 1960).

CO, and C_ concentrations in sediments were deter-
mined using an AH-7521 analyser, whereas the concen-
trations of SiO, and AlLO, were determined by the X-
ray—fluorescence method (Trimonis et al., 2006).

Sediment samples for laboratory diatom analysis were
prepared using standardized methods (Battarbee, 1986).
Carbonates were eliminated from the sediments using 10%
hydrochloric acid solution, and organic matter was elimi-
nated using hydrogen peroxide (30%). Clay particles were
separated and eliminated by repeated washing and 2-h
sedimentation. Diatoms were concentrated from the terri-
genous material using a heavy liquid. The slides were
prepared using Naphrax (light refraction index 1.73).

The microscopic analysis for the taxonomic descrip-
tion of species was performed using a Leica biological
light microscope (magnification x1000). Atlases and
books of diatoms were also used for description and
ecological characteristics of diatom species (Snoeijs,
1993; Snoeijs, Vilbaste, 1994; Snoeijs, Potapova, 1995,
etc.).

The percentage of diatom species was counted in all
samples containing no less than 50 diatoms. The per-
centage diagram was compiled using TILIA (version 2)
and TILIA—-GRAPH (version 2.0 b.5) computer programs
(Grimm, 1990; 1992).

For palaeogeographical purposes, the diatom species
found in the sediments have been classified into two
ecological groups (Hustedt, 1957). One of the groups is
used for the description of water salinity. Marine (water
salinity is >30%o), brackish (5-20%0) and freshwater
(<5%o) diatoms are distinguished in this group. The other
group is used for evaluation of the water basin depth in
the past. It includes: 1) planktonic diatoms free-floating
on the water surface, their abundance in sediments show-
ing a deep water basin; 2) benthic diatoms living on the
basin bottom; their abundance implying shallow littoral
conditions.

Sediments of the Litorina Sea abound in diatom res-
ting spores of the genus Chaetoceros Ehrenberg. They
appear under conditions of a residual number of live
diatom cells in plankton and elevated concentrations of
nitrogen and phosphorus in water (Hargraves, French,
1983; Round et al., 1990). Spores of the genus Chae-
toceros Ehrenberg were classified as a separate group
and interpreted as marine planktonic diatoms (their per-
centage was calculated from the total of diatoms).

Lithostratigraphy

A detailed description of the sediment core PSh-5129 is
given in Table. The lower part of the core is represented
by slightly brownish clay. Its greater part (86—-88%) is
composed of fraction <0.005 mm including more than
50% of subcolloidal fraction (<0.001 mm). The Md of the
sediments is <0.001 mm. This layer is underlying an
interval that begins with a 10-cm thick clay layer contai-
ning patches and small spots of amorphous Fe mono-
sulphide (325-335 cm). Brownish grey clay with black
sulphide streaks of different thickness composes an in-
terval of 65 cm. According to grain size composition, this
clay (Md <0.001 mm) is also composed of very fine
pelitic material, though grains of authigenous FeS cor-
responding to sand fraction can be tracked down (about
0.1%).

An interval of bluish-grey banded soft clay (160—
217 cm) characteristic of Lake Ancylus represents a dis-
tinct lithostratigraphic horizon with clear boundaries. Its
grain size composition is absolutely different: the con-
tent of the subcolloidal fraction is half as low, yet the
content of the coarse pelitic fraction (0.01-0.005 mm)
is higher and the content of the fine silt fraction (0.05—
0.01 mm) is almost double. The Md of the sediments
is 0.002-0.003 mm and their sorting (S)) is 2.2-2.4.

Another important lithological boundary lies at a depth
of 160 cm. The overlying grey mud is heterogeneous,
laminated and microlaminated and contains higher con-
centrations of organic matter: COrg accounts up to 4%
and CaCO; reaches 3% (in clays its highest concentra-
tion was 1.75%). The sediments of the Litorina Sea stage
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Table. Lithological description of the core PSh-5129 from the Faré Deep
Lentelé. Litologinis PSh-5129 kolonélés i§ Forio duburio apraSymas

Depth, cm

Sediment description

Stage of the sea

0-20

2042

42-134

134-160

160-179

179-217

217-270

270-335

335-390

Pelitic mud greenish grey, homogeneous, very soft (considerable part of the layer is
washed out)

Pelitic mud grey, dark grey, fine-spotted (black dots, interval 27-30 cm) and
microlaminated (interval 30—40 cm). Lower boundary distinct, uneven

Pelitic mud grey, heterogeneous, soft, slightly elastic. Grey and dark grey banding
weakly expressed. Dark grey mud layers predominate in 48-51 cm, 58-60 cm,
65-67 cm, 75-77 cm and 86-89 cm intervals. More often the uppermost parts of
intervals are dark grey, downwards turn into small spotted (dotted type)

Pelitic mud grey, greenish grey, heterogeneous, soft, slightly elastic. Sometimes
microlaminated: alternation of greenish grey and black laminas. Very distinct
microlamination in 140-141 c¢m, 144-154 c¢cm and 157-160 cm intervals. The
latter shows angular unconformity of the layers. Lower boundary sharp

Clay grey, slightly bluish, mottled, soft. Mottled intervals slightly darker, indistinct.
Lower boundary distinct, sloping

Clay bluish grey, heterogenous, banded, soft. The uppermost part (179—193 cm)
almost without banding, small patches and lenses predominate. Downwards gradual
alternation of horizontal and subhorizontal dark grey bands is clear. Their width
4-8 mm. Lower boundary distinct (coincide with black layer)

Clay grey, hydrotroilitic, moderate firm. The uppermost part almost without black
interbeds, the largest content of hydrotroilitic lenses and patches in 235-262 cm
interval. Gradual boundary

Clay brownish grey with hydrotroilitic interbeds (270-275, 285-297, 325-335 cm).

The rest of clay relatively homogeneous, moderate firm and firm

Clay grey (slightly brownish), homogeneous, very sticky

Recent (PL)

Litorina (L)

Ancylus (A)

Yoldia (Y)

Baltic Ice Lake (BIL)
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Fig. 3. Abbreviated diatom diagram of the core PSh-5129.
Legend of sediment lithology see in Fig. 2.
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notably differ in grain size composition: higher concen-
trations of silt fractions (almost double value of fine silt),
lower concentrations of subcolloidal fractions and a con-
siderably greater content of fine sand grains. The Md
ranges from 0.004 to 0.006 mm and S_ is 3.0-4.1.

The upper layer of greenish grey very soft pelitic
mud represents recent sediments. Its Md is 0.005 mm
and S = 4.1.

Diatom assemblage zones

According to species composition variations of the dia-
toms, four local diatom zones (LDZ) were distinguished
in the sediment core PSh-5129 (Fig. 3).

LDZ 1. It comprises an interval of 270-390 cm.
Diatoms in this interval are sparse. They are represen-
ted by a few freshwater diatoms characteristic of a lar-
ge oligotrophic lake.

LDZ 2. The interval of 160-270 cm is predominated
by freshwater diatoms. At a depth of 217-270 cm plank-
tonic freshwater Aulacoseira islandica (O.Miiller) Si-
monsen and Stephanodiscus rotula (Kiitzing) Hendey
somewhere account for 100%. The interval of 160-
217 cm contains a small amount (up to 3%) of freshwa-
ter benthic diatoms predominated by Opephora martyi
Heriboud, Epithemia argus Kitzing, Surirella biseriata
Kiitzing, Gyrosigma attenuatum (Kiitzing) Rabenhorst.
In the upper part of the interval (160—180 cm), brackish
diatoms account for up to 25%. They are predominated
by planktonic Pseudosolenia calcar—avis Schultze, Ac-
tinocyclus ehrenbergii Ralfs and benthic Rhabdonema
arcuatum (Lyngbyae) Kiitzing and Chaetoceros sp. dia-
tom spores.

LDZ 3. The content of diatoms is small at the depth
25-160 cm. Most of them belong to the ecological group
of brackish diatoms. Benthic Rhabdonema arcuatum and
Grammatophora marina (Lyngbyae) Kiitzing, planktonic
Actinocyclus normanii, Chaetoceros sp. diatom spores pre-
vail. Unusually, also large numbers of freshwater plank-
tonic Aulacoseira islandica and Stephanodiscus rotula are
found. The upper part of the interval (25-50 c¢m) is pre-
dominated by planktonic marine Pseudosolenia calcar—
avis (up to 60%) and Actinocyclus ehrenbergii.

LDZ 4. 1t represents an interval of surface sediments
(0-25 cm). It is predominated by the brackish planktonic
diatoms Actinocyclis ehrenbergii, Coscinodiscus rothii
(Ehrenberg) Grunow, Thalassiosira hyperborea var. la-
cunosa (Berg) Hasle. This diatom complex is typical of
the present Baltic Sea in which water salinity is slightly
lower than in the Litorina Sea stage.

DISCUSSION

The variation of sediment types and diatom complexes in
the core PSh-5129 shows that sedimentation conditions
in the Far6 Deep underwent considerable changes. A
layer of very homogeneous grey clay with brownish tint
formed in the Late Glacial. The Fard Deep at that time
was part of a large periglacial lake where intensive for-

mation of glacial sediments took place. This time interval
is classified as the Baltic Ice Lake stage. During this
period, layers of microlaminated, banded and homogene-
ous clays were deposited. Classifying them as a lithost-
ratigraphic complex, A. I. Blazhchishin (braxunmmn, 1985)
pointed out that the upper parts of the Late Glacial
sediment sections contain layers (up to 1 m thick) of
light brownish, brownish grey and even grey homogene-
ous clays. Their formation is associated with the highest
level of the Baltic Ice Lake.

The deep lake conditions are reflected by very fine-
grained clay in the bottom of the core PSh-5129 (335-390
cm). The Md of clay does not reach 0.001 mm, whereas
the sum of pelitic fractions exceeds 90%. Though dia-
toms are sparse (LDZ 1), their comparison with diatoms
in other sediment sections of this time shows lacustrine
sedimentation conditions. Diatom flora is absent in clays
of the Gotland Deep (EmenbstnoB u jp., 1995) and in the
northern part of the Baltic Sea (Heinsalu et al., 2000).
Representatives of planktonic freshwater diatoms were
traced down only in varved clays of the West Gotland
Basin (EmenbsHOB 1 1p., 2001). They imply that the lake
was freshwater and deep. It is assumed that sparse dia-
tom flora or its absence in the Late Glacial sediments of
the Baltic Sea was predetermined by a low productivity,
unfavourable climate conditions and glacial melt water
turbidity, because sedimentation rates were high (Hein-
salu et al., 2000).

Appearance of hydrotroilite interlayers and patches in
the interval of 325-335 c¢cm mirrors a change of sedimen-
tation conditions. The change occurred when the water
drained away from the dammed lake. Its water level fell
down rather rapidly, because the subsidence of the Billin-
gen region in Central Sweden created good conditions for
opening of the lake to the ocean. This time span coinci-
des with the beginning of the Holocene (Preboreal) and
marks the onset of the Yoldia Sea stage.

The Yoldia Sea sediments (270-335 cm) are characte-
rized by black lens-shaped interlayers in brownish grey
clay, which differed but little from glacial sediments.
Clay also accumulated in a deep water basin. Yet the
water column must have been stratified and the deeper
water horizon was more saline. This environment was
favourable for sulphate-reduction processes and forma-
tion of microconcretions of Fe sulphides (EmenbsiHOB 1
np., 2001). Their appearance can be traced in the chan-
ged granulometric composition of sediments, i. e. a hig-
her content of silt and sand fractions. Yet it is difficult
to judge about the changes of water salinity, because
diatoms are almost absent in clays (Fig. 3). The chan-
ged sedimentation conditions were presumably unfavou-
rable for their growth and preservation in sediments.
Only a few freshwater and no brackish diatoms were
found in sediments. This fact proves the mixing of fresh
and saline water, which was temporary and unstable,
because the link with the ocean was rather limited. This
is proven by previous research works (Svensson, 1989;
Sohlenius et al., 1996, etc.).
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Sedimentation conditions in the Faré Deep gained a
certain stability when the basin became isolated again
(Lake Ancylus). These environmental changes are re-
flected in diatom assemblage (LDZ 2). The number of
diatoms sharply increases from the depth of 270 cm
and above. Many planktonic freshwater diatoms appear
(Aulacoseira islandica, Stephanodiscus rotula, etc.),
which are characteristic of Lake Ancylus (Kxefimenosa n
np., 1978) and imply freshwater deep lake conditions.

Clays of Lake Ancylus comprise two distinct layers:
grey hydrotroilite clay (217-270 cm) is underlying bluish
grey patched clay (160-217 cm). The differences imply
that the initial sedimentation conditions changed. This is
proven by certain changes of diatom complex. The lower
clay layer is predominated by freshwater planktonic dia-
toms. The upper bluish grey layer contains a greater
number of benthic freshwater diatom species. These chan-
ges might have marked regression of the Lake Ancylus
at the end of Boreal. Analogous sub-types of lacustrine
clays characteristic of the Ancylus stage were identified
also in other parts of the Baltic Sea (Ignatius et al., 1981;
Bnaxunmmn, 1985; EmenbsHoB U np., 2001).

The composition of the diatoms changed at the end
of the Ancylus Lake stage. Brackish planktonic diatoms
Pseudosolenia calcar—avis, Actinocyclus ehrenbergii ap-
peared (though not in abundance), implying that water
salinity was gradually increasing. About 8-7.8 thousand
years ago (Bjorck, 1995), the Baltic Sea again opened
to the ocean (North Sea) through the Danish Straits,
marking the beginning of the Litorina transgression. These
events are clearly reflected in the composition of bottom
sediments.

Pelitic mud replaced clays in the Fard Deep. The
heterogeneous composition of the mud (Table) could
imply that sedimentation conditions changed frequently.
This can be proven by the above-mentioned changes of
grain size and chemical composition of sediments. Besi-
des, the diatom complex characterizing the Litorina Sea
stage (LDZ 3) is also rather variable. Spores of Chaeto-
ceros diatoms characteristic of the Litorina Sea stage,
found in the upper clay layer, imply complicated sedi-
mentation conditions under which spores found their
way to the sediments of Lake Ancylus. This is also
proven by quite abundant planktonic freshwater diatoms
found in the Litorina Sea mud. All the mentioned cir-
cumstances and the small content of diatoms in the Li-
torina Sea sediments indicate unfavourable conditions
for diatom preservation.

Pelitic dark grey mud with a relatively rich flora of
Pseudosolenia calcar—avis (up to 60%) and Actinocyc-
lus normanii diatoms (25-50 cm) correspond best to
marine conditions. The upper part of the section com-
posed of greyish green mud represents recent deepwater
Baltic Sea sediments. Their diatom complex (LDZ 4)
implies a relative decrease of water salinity.

CONCLUSIONS

The changes of sedimentation environment in the Fard
Deep in the Late Glacial and Holocene followed a si-
milar pattern as in the central part of the Baltic Sea,
with the only difference that here some evolution stages
of the sea are weakly expressed (Yoldia Sea stage). Yet
in general, the lithology and diatom complexes (LDZ)
of bottom sediments reflect well the general trends of
the Baltic Sea evolution. Sediments of the Litorina Sea
with sparse and untypical diatomic flora can be pointed
out as a specific feature of sedimentation in the Fard
Deep. Many sediment sections of the Litorina Sea stage
in the central part of the Baltic Sea abound in diatoms
reflecting marine conditions.
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Egidijus Trimonis, Giedré Vaikutiené

APLINKOS SALYGU KAITA FORIO DUBURYJE
(BALTIJOS JURA): NUOSEDU LITOLOGIJA IR
DIATOMEJU FLORA

Santrauka

Forio duburio, esancio i §iaurés rytus nuo Gotlando salos, kuri
dalija Centring Baltijos juros dalj, raidoje uzfiksuoti visi svar-
biausi Baltijos jliros vystymosi etapai poledynmeciu ir holoce-
ne. Tai rodo dugno nuosédy kolonélés PSh-5129 (koordinatés
57°58,025 N, 19°55,404 E, juros gylis 182 m) i§ Forio dubu-
rio nuosédy litostratigrafiniai ir diatoméju floros tyrimai.

Vienalytis rusvai pilkas molis nuosédy pjiivio apacioje ati-
tinka ledynmecio pabaiga, kai Forio duburys buvo gilaus prie-
ledyninio ezero dalimi. Véliau susiklosté moliai su juodais Fe
monosulfidy tarpsluoksniais ir lg8iais, o vir§ ju — pilkas ir Zals-
vai pilkas dumblas, atspindintis rySkius aplinkos salygu pasikei-
timus holocene. Pagal diatoméjy ras§inés sudéties pokycius is-
skirtos keturios vietinés diatoméjy zonos (VDZ).

Nuosédy sudéties ir diatoméjy kompleksy analizé patvirti-
no, kad ezeriniy ir juriniy salygy kaita Forio duburyje poledyn-
meciu ir holocene atitiko bendras Centrinés Baltijos raidos
tendencijas, bet turé¢jo savo ypatumy. Rusvai pilka vienalyti
molj ir vir§ jo esanti 65 cm storio molio sluoksni su Fe mo-
nosulfidais apibiidina tas pats diatoméjy kompleksas, kuris la-
bai negausus ir neiSrySkina juriniy salygy. Be to, pazymétinos
Litorinos juros nuosédos su negausia ir nelabai bidinga diato-
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méjy flora. Daugelyje centrinés Baltijos juros dalies pjtviy Sio
laikotarpio nuosédose gausu diatoméjy, atspindiniy jhrines Li-
torinos stadijos salygas.

Oruauioc Tpumonue, I'enpe BaiikyTene

NU3MEHEHUS YCJOBHM BO BIIAJUHE ®OPK
(BAJITUIMCKOE MOPE): JINTOJIOTHUSI OCAJIKOB U
JTUATOMOBASI ®JIOPA

Pesome
Bo Bnagune ®opé, pacnonaoKeHHON CEBEPO-BOCTOYHEE OCTPOBA
Tomnann, pasnensromero LEHTpadbHYIO 4YacTb banruiickoro
MOpsi, 3alleyaryieHbl BCE OCHOBHBIE 3Talbl pa3BUTUS bantuiickoro
MOpsl B HOCJICJIEJHUKOBBE U B TOJIOLEHE. DTO MOKa3aaH JIUTO-
cTpaturpauyeckie W JAUATOMOBBIC HCCIIEMOBAHUS JIOHHBIX
ocankoB B komoHke PSh-5129 (koopmumarer 57°58,025 N,
19°55,404 E, miyouna mopst 182 M) u3 Bnaauubl Dopé.
OnHOpoznHas KOpUYHEBATO-Cepas IIMHA BHU3Y OCAJOYHOTO
pa3pe3a COOTBETCTBYET KOHIly JIEJHHKOBbS, KOIZa BIAJAMHA
Dopé  Obla

4acThl0 [IYOOKOr0 MPHICAHHKOBOTO — 03€pa.

3aﬂeraf0maﬂ BBIIIC [NTIMHA C YE€PHBIMU IIPOCIOAMU U JIMH3aAMU
JKEJIE3UCTBIX MOHOCYIb(UIOB, @ HaJ HEeW Cepblil U 3eJICHOBATO-
cepbu‘«i WU CBUIACTCIBCTBYET O CYHICCTBEHHBIX HW3MCHCHUAX
ycioBuii cpenbl B rojyoueHe. [1o faHHBIM M3MEHEHMH BHOBOTO
cOCTaBa JMATOMOBOM (UIOPHI B OCagKaxX BBIJACICHBI YETHIPE
MeCTHBIE JuaToMoBbIe 30HBI (M/I3).

AHaJ]PI3 cocTaBa 0CaJIKOB u 3aKJIHOYCHHBIX B HUX
KOMIIJICKCOB ZlPIaTOMeﬁ noATBEpAUII, YTO CMEHaA O3€PHBIX U
MOPCKHX ycloBuHM BO BHaauHe Dopé B MOCIENECHUKOBBE U B
TOJIOIICHE COOTBETCTBOBAJIAa OOIMIMM TEHACHLMSIM pPa3BUTHUSA
LeHTpalbHOW banTuku, HO Tmpu 3TOM HMelIa CBOU
ocobenHocTH. OTHOpPOAHAs KOPUYHEBATO-cepasl IIMHA M Hajl
Heil 3aneraromuii  65-CaHTHUMETPOBBIM  CIOW  INIHMHBI  C
JKEJIE3UCTBIMH MOHOCYIb(HIAMU XapaKTepPU3yIOTCs OJHUM U
TEM XKC OHMATOMOBBIM KOMIIJICKCOM, MAaJIO4YHCJICHHBIM H HC
MOJTBEPXKAAIOIIMM CYIIECTBOBAHUS MOPCKUX ycioBui. Kpome
TOTO, CIEIyeT OTMETHTb, YTO OCaaKu JIMTOPUHOBOrO MOps
371eCh UMCIOT CKYTHYIO THATOMOBYI0 (uopy. Bo MHOTHX apyrux
LIEHTPAJIbHON

paspesax u3 yacTi bantuiickoro Mops B

JIMTOPUHOBBIX MJIaX MHOI'O ZlHaTOMeﬁ, XapaKTEPHBIX  IJIsA

MOPCKHUX YCIOBHUH.



