97

Mopcka buonozus

Palynological investigation of marine sediments

from the western sector of t

he Black Sea

Juliana R. Atanassova, Ellissaveta D. Bozilova

University of Sofia, Biological Faculty

Introduction. The progress in the field of
marine research makes possible to carry out
complex biostratigraphical and lithostratigra-
phical investigations of the Black Sea resul-
ting in the first attempts of reconstructing the
palaeoecological and paleogeographical con-
ditions of the past. In this aspect an important
role is performed by the analysis of the fossil
pollen and spores preserved in the marine
sediments. The integration of this and other
biostratigraphical and lithostratigraphical me-
thods, combined on the first place with radio-
carbon dating allows to trace the vegetational
and climatic successions along the coastal
area as well as the fluctuations in the sea
level.

In this paper are presented and discussed
some resluts from the complex research’pro-
gramme ,,Lithogenesis of the Quaternary se-
diments from the continental slope of the
Bulgarian shore® initiated at the Institute of
Geology (Bulgarian Academy of Sciences).

Material and methods. The materials for the pre-
sent investigation were collected during the joint Soviet-
Bulgarian expedition with the research scientific vessel
,Horizont* from the southwestern range and with ,Hy-
dFrograph" from the northwestern continental slope
(Fig.1). .

The laboratory treatment of the samples was per-
formed according to the acetolysis methods (Faeg-
ri, I versen, 1975) with slight meodifications for the
removal of the mineral components with sedium pyro-
phosphate and hydrofiuoric acid (B i r ks, Birks,
1980).

The total number of pollen grains counted in every
sample is bewteen 250 and 500. The number of dino-
flagellate cysts and some acritarchs was also counted.
The Steppe-Forest Index (SF7} and the Marine Influence
Index (MI]) were also calculated and graphically pre-
sented (after Traverse, 1978)

1 % &0 S0km
[ WS

Fig.1. Location of the cores

Chenopodiaceae + Artemisia

SF1 -
Chenopodiaceae + Artemisia + AP

Tpynose Ha HHCTHTYTA 110 OKEaAHOIIOTHAY, 1, Bapna, BAH, 1992



Mopcka OUOAO2UA

97

Palynological investigation of marine sediments
from the western sector of the Black Sea

Juliana R. Atanassova, Ellissaveta D. Bozilova

University of Sofia, Biological Faculty

Introduction. The progress in the field of
marine research makes possible to carry out

complex biostratigraphical and lithostratigra-

phical investigations of the Black Sea resul-
ting in the first attempts of reconstructing the
palaeoecological and paleogeographical con-
ditions of the past. In this aspect an important
role is performed by the analysis of the fossil
pollen and spores preserved in the marine
sediments. The integration of this and other
biostratigraphical and lithostratigraphical me-
thods, combined on the first place with radio-
carbon dating allows to trace the vegetational
and climatic successions along the coastal
area as well as the fluctuations in the sea
level.

In this paper are presented and discussed
some resluts from the complex research’pro-
gramme ,,Lithogenesis of the Quaternary se-
diments from the continental slope of the
Bulgarian shore® initiated at the Institute of
Geology (Bulgarian Academy of Sciences).

Material and methods. The materials for the pre-
sent investigation were collected during the joint Soviet-
Bulgarian expedition with the research scientific vessel
Horizont* from the southweslern range and with ,Hy-
dFrograph“ from the northwestern continental slope
(Fig.1).

The laboratory treatment of the samples was per-
formed according to the acetolysis methods (Faeg-
ri, 1 versen, 1975) with slight meodifications for the
remmoval of the mineral components with sodium pyro-
phosphate and hydrofluoric acid Birks Birks,
1980).

The total number of pollen grains counted in ever
sample is bewteen 250 and 500. The number of dinc
flagellate cysts and some acritarchs was also countec
The Steppe-Forest Index (SF/) and the Marine Influenc
Index (MI]) were also calculated and graphically pre
senied (after Traverse, 1978).

1 9 0 Sem
[ — T

Fig.1. Location of the cores

Chenopodiaceae + Ariemisia

SF1 -
Chenopodiaceae + Artemisia + AP



Dinoflagellatae + Acritarchs
MII =
Dinoflagellatae + Aeritarchs + TP

where AP is’the polien sum of all tree taxa and TP —
the total pollen sum.

The curves of the SI! provide useful information
for the ecological conditions in the investigated area
while the dominant type of the dinoflagellate cysts and
the values of the MII are important for the changes in
the Black Sea basin.

The percentage values of the pollen taxa are cal-
culated on the basis of AP+ NAP pollen sum (arboreal
plus non-arboreal plants, excluding local components
and dinoflagellate cysis) and pollen diagrams are con-
structed. Pollen types with values less than 1% are
indicated with dots or mentioned in the text. The pollen
diagrams are divided into horizontal pollen assemblage
7ones (PAZY. The local pollen zones are compared wilh
the climatic subdijvision of the I1olocene (Blytt-Se
rnander, 1876-1908) and the regional stratigraphical
scheme for the bulgarian shelf (K hrische v,S5ho
p o v, 1978) (Fig.6).

Results. Core G-143 was taken from the
shelf zone at the water depth 90 m with
latitude 41° 58’ 5" N and longitude 28° 29 1»
E. The capacity of the core is 8 cm, litho-
logical composition: 20-52 ¢m clay with mol-
luscan remains, 52-86 cm clayish-terrigenic
material with molluscan remains (Fig.2).

Core G-142 was taken from the lower part
of the continental slope at the water depth
1500 m with latitude 42° 01’ 8" N and longi-
tude 29° 02’ 5" E. The capacity of the core is
120 cm, lithological composition: 7,5-31 em
cocolithic clay, 31-105 cm sapropelic clay,
105-115 cm carbonic clay, 115-120 cm clayish
silt (Fig.3).

Core XK-147 was taken from the lower
part of the continental slope at the water
depth 1425 m with latitude 43° 19’ 5 N and
longitude 31° 06’ 0 E. The capacity of the
sediments is 101 cm, lithological composition:
2-20 cm carbonic clay, 20-40 cm sapropelic
clay, 40-56 cm sapropel, 56-65 cm carbonic
clay, 65-72 c¢m clayish silt, 72-85 cm diatomit
clay, 85-101 em clayish silt with hydrolithic
bands (Fig.4).

Pollen diagrams, Pollen diagram
Jrom core G-/43 (Fig.2). The diagram is
divided into two pollen assemblage zones —
I and I1, the second one composed of sub-
zones Ila,b and Ile,d,

PAZ I (86-55 cm, pollen spectra /-4). The
arboreal pollen (4P) dominates which is
mainly due to the higher percentage value of
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Pinus diploxylon-type 18-35%. In spectrum [
Corylus reaches 13 %, Pollen of Quercus
robur-type is constantly present with 1]%
while Tilia, Ulmus, Carpinus belutus, Abies
and Picea do not exceed 1-2%. Pollen of
Betula reaches 4% in spectrum 4. Single
pollen grains of Quercus cerris-type, Fagus,
Acer, Salix are determined as well as two
pollen grains of Carya and Myrica.

Among the herb elements the participation
of Artemisia pollen is most significant in
spectrum 1-33% and subsequently the pollen
curve declines to 18%. Pollen of Cheno-
podiaceae is constantly present with 10-12%,
Poaceae 1-3%, AchilleajAster-type 2%, Ta-
raxacum-type 1-2%. Single pollen grains of
Cirsium, Filipendula, Sanguisorba minor, Ca-
ryophyllaceae, Lamiaceae are counted.

The Polypodiaceae curve does not exceed
5% in this zone. The presence of
Typha/Sparganium-type and Cyperaceae is-
insignificant.

The dinoflagellate cysts from Spiniferites
cruciformis type characteristic for lower wa-
ter salinity show a maximum of 15%. while
those from Spiniferites ramosus and Lingu-
lodium machaerophorum type are with insig-
nificant participation.

PAZ 11 (55-20 ¢m, pollen spectra 5-9). The
AP curve increases up to 70% in spectrum 5
due to Quercus robur-type up to 30%, Corylus
9%, Carpinus betulus 14%, Fagus 4%. The
increase in the participation of Betula, Ulmus
and Tilia is not so sharp while 4/nus pollen
curve reaches 7%. With low percentage va-
lues or single pollen curves are present Salix,
Quercus cerris-type, Carpinus orientalis, Fra-
xinus ornus, Fraxinus excelsior, Ericaceae
Juniperus, Picea, Abies, Castanea, Juglans,
Vitis. The pollen curve of Pinus diploxylon-
type quickly declines at the beginning of the
zone.

Artemisia and Chenopodiaceae pollen par-
ticipation is considerable ccompared to Po-
aceae, AchilleajAster-type, Taraxacum-type,
single pollen grains of Ranunculaceae, Tha-
lictrum, Adonis, Rubiaceae, Apiaceae, Plum-
baginaceae, Caryophyllaceae, Filipendula are
also found.

Spores of Polypodiaceae and grains of Ty-
phajSparganium-type and Cyperaceae are al-
so present. In subzones lla,p and llc,d is
registered some decrease in the presence of



arboreal taxa with the exception of Alnus
pollen curve. The dinoflagellate cysts in this
zone are from Spiniferites ramosus type and
Liingulodinus machaerophorum, typical for
higher water salinity. Acritarchs are also
found.

Pollen diagram from core G-142 (Fig.3).
The diagrams is divided into two pollen as-
semblage zones — I and Il

PAZ 1(20-115 ¢m, pollen spectra /-2). The
non-arboreal pollen prevails over the arbo-
real, The pollen curve of Chenopodiaceae
shows its maximal value of 40%. Artemisia
pollen reaches 25% in the spectrum 2, the
same is marked for the pollen curves of
Achilleal Aster-type and Taraxacum-type res-
pectively 7,6 and 6,6%. Single pollen grains
of Cirsium, Echinops, Lamiaceae Rubiaceae,
Brassicaceae, Caryophyllaceae, Poaceae are
also determined.

Among the tree taxa in this zone the largest
quantities of pollen are determined from Pi-
nus 18-20% while the deciduous components
are underepresented — Quercus robur-type
8%, Betula 4%, Ulmus 2%, Corylus 1%.
Single pollen grains are found from Carpinus
betulus, Fagus, Alnus.

The guantity of Polypodiaceae spores and
grains of Cyperaceae is insignificant. The
dinoflagellate cysts from Spiniferites cruci-
formis type are predominant,

PAZ 11 (115-7,5 cm, pollen spectra 4-7).
The AP is prevailing in this zone,
Comparatively high is the participation of
Quercus robur-type with 37%, Carpinus
ketulus 13-15%, Corylus 13%, while the
pollen curves of Fagus, Ulmus, Tilia do not
change. Alnus pollen reaches 10%. The pollen
curve of Pinus diploxylon-type is around
24%, Picea, Abies and Ericaceae — 1%.
Singlte pollen grains are determined from
Quercus cerris-type, Carpinus orienteiis,
Salix, Vitis, Hedera, Humulus{Cannabis-type,
Viburnum etc.

The herbs are represented mainly by Ar-
temisia with 15%, Chenopodiaceae 4%,
AchilleajAster-type and single grains of Ta-
raxacum-type, Centaurea jacea-type, Centa-
urea scabiosa-type, Poaceae, Caryophylla-
ceae, Lamiaceae, Rubiaceae, Brassicaceae,
Sanguisorba minor, Ranunculaceae, Thalic-
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trum.

Spores of Polypodiaceae and pollen of
Cyperaceae, Lythrum, Typha/Sparganium-
type are determined. Maximal values are
registered for the dinoflagellate cysts from
Spiniferites ramosus type and Lingulodinium
machaerophorum. Acritarchs are also present.

Polien diagram from core XK- 147 ( Fig.d).
The diagram is divided into two pollen assem-
blage zones I and I1. The second zone which
is related to Holocene is subdivided into
subzones 1la, 114, Llc and 11d — compared to
Preboreal-Boreal, Atlantic, Subboreal, Sub-
atlantic (After Blytt-Sernander scheme). The
first zone is also presented by two subzones
Id and le compared to interstadial and stadial
period of Lateglacial,

PAZ 1 (101-71 ¢m, pollen spectra I-6).
Subzone 1d (101-91 cm, pollen spectra /-3).
The total AP curve reaches a maximum of
57% due to the presence of high precentage
values of Pinus diploxylon-type with 53%
(sprectrum 2). Pollen of Quercus robur-type
with 8% and Befula 2% as well as signle
grains of Corylus, Tilia, Salix, Juniperus,
Abies, Ephedra are found.

The pollen curves of Artemisia and Che-
nopodiaceae rise up to 29% an 22%. Pollen
of Poaceae, AchillealAster-type, Cenfaurea
Jacea-type, Taraxacum-type, Brassicaceae,
Carvophyllaceae, Adonis, Agrimonia-type,
Apiaceae is also determined.

Dinoflagellate cysts from Spiniferites
cruciformis-type and Tectatodinium psilatum
are present, characteristic for water with
lower salinity.

Subzone le (91-71 cm, pollen spectra 4-6).
The AP curve declines to minimal values of
12-15%, Pinus diploxylon-type pollen does
not exceed 13%, Quercus robur-type 8%,
Betula, Corylus, Quercus cerris-type 1%

High values are established for Artemisia
— 56% (spectrum 5) and Chenopodiaceae —
27 % (spectrum 6). The quantity of Poaceae
and Brassicaceae pollen is low and a whole
group of herb taxa like Centaurea jacea-type,
Agromonia-type, Plantage lanceolata, Ranu-
nculaceae, Thalictrum, Lamiaceae, Aster-
aceae are present with less than 1 %. Single
spores of Polypodiaceae and some dinofla-
gellate cysts are found.

The absence of pollen in the sediments



The absence of pollen in the sediments
from the interval 61-56 cm arises some di-
fficulties to delimit the boundary between
PAZ I and Il. The boundary is placed at level
61 cm below the sharp increase of arboreal
taxa in the next pollen spectrum (56 cm).

PAZ I1 (71-2 cm, pollen spectrum 7-/9).
Subzone lla (71-51 cm, pollen spectra 7-8).
The most characteristic feature is the rise of
Corylus and Quercus robur-type pollen res-
pectively to 26% and 18%. Constant is the
presence of Ulmus, Tilia, Alnus, Fagus, Car-
pinus betulus, Abies pollen and single grains
of Picea, Fraxinus excelsior, Hedera. The
pollen curves of Artemisia and Chenopo-
diaceae decline. The pollen taxa are also es-
tablished — Achillea/Aster-type, Taraxacum-
type, Poaceae, Filipendula, Rubiaceae, Apia-
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ceae, Plantago, Cyperaceae and spores of -

Polypodiaceae, There is a change in the type
of dinoflageilate cysts marked by the increase
of Lingulodinium machaeorophorum type,
Spiniferites ramosus type and acritarchs Cy-
matiosphara sp,, distributed in water with
higher salinity.

Subzone I1b (51-31 em, pollen spectra 9-
12). The AP curve reaches 83% and almost
all tree taxa are represented with high per-
centage values: Pinus diploxylon-type 27%,
Quercus robur-type 17%, Carpinus betulus
17%, Corylus 9%, together with Ulmus, Tilia,
Fagus, Alnus, Betula, Quercus cerris-type. In
addition pollen grains of Abies, Picea, Salix,
Fraxinus ornus, Fraxinus excelsior, Pinus ha-
ploxylon-type, Juglans, Juniperus, Ephedra
are determined. The percentage values of
Artemisia, Chenopodiaceae, Poaceae, Achi-
lleajAster-type are low, the variety of herb
polien taxa is great: Taraxacum-type, Cen-
taurea jacea-type, Centaurea cyanus, Ranun-
culaceae, Thalictrum, Apiaceae, Rubiaceae,
Lamiaceae, Sanguisorba minor, Agrimonia-
type, Rumex, Plantago, Filipendula.

The absolute maximum of dinoflagellate
cysts from Lingulodinium machaeorophorum-
type — 44% is registeréd in spectrum /2. The
presence of Spiniferites ramosus type and the
ac};‘itarchs Cymatiosphaera sp. is conside-
rable.

Subzone Ile (31-21 cm, pollen spectra /3-
15). The pollen curves of Pinus diploxylon-

type, Carpinus betulus, Quercus robur-type,
Betula, Ulmus, Tilia decline. Alnus pollen
curve rises up to 12%. Single pollen grains of
Abies, Picea, Juniperus, Carpinus orientalis,
Juglans, Humulus{Cannabis, Vitis are deter-
mined.

In spectrum /4 is marked an increase in
the participation of Chenopodiaceae and Ar-
temisia. Among the rest of the herb taxa
pollen grains of AchilleajAster-type, Poaceae,
Apiaceae, Rubiaceae, Ranunculaceae, Thali-
ctrum, Sanguisorba minor, Lamiaceae, Helig-
nthemum, Centaurea jacea-type are found.

Subzone 1Id (21-2 cm, pollen spectra /6-
19). The AP curve fluctuates around 57-65%,
Quercus robur-type 10-13%, Pinus diploxy-
lon-type around 16-21%, Ainus up to 18%,
Carpinus betulus 8%, Corylus 4%. Rather low
are the percentage values of Fagus, Ulmus,
Tilia, Quercus cerris-type, Carpinus orien-
talis, Betula, Pinus haploxylon-type. Single
grains of Juniperus, Picea, Abies, Salix, Jug-
lans, Celtis are counted. The variety of herb
pollen taxa is great. The maximal value of
Artemisia 27%, Chenopodiaceae 8% and the
presence of Achillea/Aster-type, Poaceae,
Apiaceae, Plantago lanceolata, Filipendula,
Rubiaceae etc. should be pointed out.

The quantity of dinoflagellate cysts is also
very small.

Discussion. The results from the pollen
analysis and the high values of the SFI (Fig.5)
indicate that the sediments in PAZ | were
accumulated during cold and dry climate
characteristic for Lateglacial time (New-
Euxinian). Along the Black Sea coast were
distributed steppe xerothermic plant com-
munities dominated by Artemisia and Cheno-
podiaceae species with representatives from
Asteraceae (Achillea, Aster, Taraxacum, Cir-
sium, Centaurea, Echinops), Poaceae, Rubia-
ceae, Ranunculaceae (Thalictrum, Adonis). In
these plant communities participated also
shrubs of Juniperus and Ephedra. The pollen
spectra suggest also the existence of stands of
deciduous trees, mainly cak species, Ulmus
(elm), Tilia (lime), Coryius (hazel) etc. along
the river valleys. In the southern coastal area
these groups were more numerous and rich
in compaosition. Similar vegetation type for
the Western part of the Black Sea during
Lateglacial has already been described by



Koreneva Kartashova (1978) and
Filipova etal (1983).

In subzone 1d (core XK-147) (Fig.4) is
observed a sharp increase in Pinus diploxylon
pollen curve with some Quercus robur-type,
Betula and single grains of Tilia and Corylus.
We suggest that these sediments were de-
posited during the warmer and moister period
— an interstadial of Lateglacial, when a cer-
tain enlargement in the speading of Pinus
nigra had occurred. Such an interstadial was
delimited by Bowunosa u np. (1979) for the
coastal area. The find of Picea and Abies
pollen in Lateglacial sediments is most pro-
bably a result of long distance transport. In
the case of Picea (spruce) accordingto [Ton
(1957) this tree had some of its refugia in the
Carpathian mountains and this possibility for
long distance transport is rather acceptable
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because the northern winds are prevailing

.along the coast. Concerning Abies (fir) re-

liable evidence for the preservation during the
end of Lateglacial in the coastal mountains in
Northern Turkey was provided by Botte
m a (1986) from were its pollen grains were
transported.

The pollen grains of Carya and Myrica are
redeposited which is proved by their corroded
structure and outer appearance,

The dinoflagellate cysts from Spiniferites
cruciformis and Tectatodium psilatum-type
indicate lower water salinity. The MII for this
period is rather low (Fig.5). These data testify
to a regression phase of the sea which coin-
cide with conclusionsof Degens, Heck
y (1973) for the decrease in the water salinity
twice (7%-10%). between 17 000 — 9300
B.P. :

The sediments from PAZ 11 in all diagrams
are related to Holocene time. Only in the
diagram from core HK-147 (Fig.4) it was
possible to delimit several stages of the Holo-
cene sediments. In the other two diagrams
(Fig.2, 3) the capacity of these sediments does
not allow more detailed division. The pollen
data and the lowering of the SFI (Fig.5)
indicate an improvement of the climate
during Holocene and vast distribution of all
deciduous trees along the coast.

The subzone Ila could be compared with
early Holocene — Preboreal-Boreal (10 300-
3000 B.p.). Part of the sediments in this period
are defined as Bugaski-Vitjazevian layers
(Khrischev,5hopov, 1578). The
vegetation is characterized with the spreading
of oak forests with Ulmus, Tilia, Alnus, Acer,
together with enlargement of Carpinus betulus
(hornbeam) communities. It is worth to men-
tion the participation of Fagus (beech) pollen
in the pollen spectra of early Holocene in
contrast to diagram from other parts of the
country. In our case the debate runs over
Fagus orientalis, wich species was preserved
during the last glaciation in some areas of
Southeastern Bulgaria (Bozi lova, Ton-
kov, 1985, B o % u no B a, 1986).

The next subzone 11b could be compared
with Atlantic time (8000-5000 B.P.). The
continuing amelioration of the climate stimu-
lated the enlargement of the forest vegetation
in Eastern Bulgaria. The composition of the
dominant oak forests has become richer.
Though Fraxinus excelsior is presented with



suggested as derived from analysis of surface
pollen samples. In Atlantic time Carpinus
betulys has probably formed pure commu-
nities’ on the northern slopes of the plateaus
as it was earlier established for the area of
Lake Varna(Box snosa, Pununo-
B a, 1975). The find of Vitus, Humulus/Canna-
bis and Hedera pollen is also an indication for
the existence of optimal climatic conditions.
Juglans and Castanea were also present in
these coastal forests. The herbaceous ve-
getation by that time though rich in com-
position has been restricted in distribution.

The sediments deposited in Atlantic and
Subboreal are defined as Kalamitski (K hri -
schev,Shopov, 1978) (Fig.6). During
the second half of Subboreal {subzone Ilc) the
deciduous forests had retreated to some ex-
tent and an increase in Carpinus orientalis had
been observed. These communities of orien-
tal hornbeam are cosidered of secondary
origin as a result of anthropogenic activity.

At the end of the Subboreal and the begin-
ning of Subatlantic the observed increase of
Alnus pollen could be explained with the
formation of the recent longoz forests along
the rivers running into Black Sea (B o x u -
a0 8 a, 1986). The upper sediments described
as Dzemetinski layers were deposited in Sub-
atlantic time, i.e., since 3000 B.P.

In Holocene sediments from the three
cores pollen from Pinus haploxylon-type, Pi-
cea and Abies originates from a long distance
transport, while the considerable partici-
pation of Pinus diploxylon-type is mainly due
to Pinus nigra. The overepresentation of Pina-
ceae pollen in marine pollen diagrams is the
main difference from the coastal pollen dia-
grams (B e u g, 1977). In the sediments
dominant are the dinoflagellate cysts from
Lingulodinium machaerophorum-type, Spini-
ferites ramosus-type and acritachs Cymatio-
sphaera sp., typical for water with higher
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MOpPA

Hausna 1. AmanacoBa, EaucaBema [l BoxuaoBa

(Peawwme)

OCHOBHOKM METOJIOM PEKOHCTPYKLHH Na-
J'ICD:)I'(OJ'IOI'H"ICGCKHX yCJ’lOBHl‘l‘{ YEPHOMOPCKO-
ro nobepexba BO BpeMA HETBEPTHYHOTO Ne-
PROMIA ABNAESTCH CNOPOBO-TILINLUEBOH aHATH3
MOPCKHX OCAafiKOB. CoveTaHHe €ro ¢ aHaH-
3aMH OHHOGIATENNATHHIX IIHCT H APYTHMM
6uocTpaTurpadHYECKUMH H NMTOCTPaTHIpa-
GUMECKHMHE METOMAMY TO3IBOIAET C/IeNaTth
BBIBOJABI O KONeBaHHAX YPOBHA MOPA BO Bpe-
MH YETBEPTHYHOrO MEPHOAA, AAET BOIMOK-
HOCTh OGYWECTBUTE NOCTOBEPHOE CTPATHT-
paduyeckoe PAIYNEHEHHE OCANKOB, & TAKHE U
APYTHE 3aKJTHYEHHA.

B nacroamel pabore npeactasaensl pe-
3YJBTATH CMOPOBO-NMBIJIBLUEBOTO aHAJTH3A H
AHAJIH30B THHOGMIATENIATHEIX LHCT, BA3ATHIX
C TPEX MOPCKHUX CKBRXHH CEBEPHOTO H IOXK-
HOFO KOHTHHCHTANBHOTO CKIIOHA H HIXHOTO
4EPHOMOPCKOTO WweNib(a ¢ KOHTHHEHTAJBHOH
okpaunnl Bonrapekoro bepera. Obocobnennl
/lBé KOMILIEKCHbIE TIBLJIbLEBbIE J0HbI,

Ornoxenne 0CaikoR KOMIIEKCHOH ITblh-

LEBOH 30HBL | TPOKCXOUMIIO NPH CYXOM H XO-
JIOJIHOM KITHMATE, H BEPOATHEE BCEro, CBA3A-
HO C MO3JITHHM JACJITHHKOBBIM nepuoﬂom. )‘10'
Ka3aTensCTROM DTOMY CJ'IY}KHT npeoﬁnaua-
HHE MObUIbLBI TPABAHHCTBLIX . BHAOB, HATpPH-
Mep, w3 ponia Ariemisia (MONBINK) ¥ NpeiCTa-
sutenu cemeficTea Chenopodiaceae, a Takke
BBICOKHE 3HAYCHHA CTEHHO-I’OPCKOFO HHJICK-
ca.

B ocankax, OTHeCeHHBIX K KOMMNJEKCHOH
neinbuescik 3one I, npeobnanaer neiabua
WHPOKONHCTBEHHBIX I[PEBECHLIX BHJIOR;
CTENMHO-TOPCKHI HHJIEKC 3HAYHTENLHO HEXKE,.
M €TO faET OCHOBAHHE OTHECTH HX K rojore-
HY.

Fpanuya Mex iy JIBYMS KOMIIIEKCHBIMH
NBINBUERBIMH 30HAMH SCHO owepTaHa MOBbI-
EHHEM KPHBOH APEBECHBIX NbUTBUEBBIX BH-
110B (A4 P) B Hauane KOMILTEKCHOR NMEIBLUEBOH
30HB H CMEHOH THNOR AHEOPAArennaTHBIX
UHCT.
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