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Abstract. The article indicates the results of paleobotanical research in the territory of
the Nakhchivan Autonomous Republic of Azerbaijan. Materials for fossil plants in the territory
Nakhchivan Autonomous Republic show that the development of the Mesophytic era covers
the Permian, Triassic, Jurassic, Cretaceous, during which existed Neomesophyte and
Palacomesophyte flora. Cenophytic era covers Paleogene, Neogene and Quaternary period. Flora of
Nakhchivan Autonomous Republic relates to Mesophytic and Cenophytic era. Modern vegetation of
the region is dominated by open and semi-open coenosis i.e. rather primitive in its phytocenotic
essence. These xerophilous coenosis have deep ancient roots of its origin. Flowering flora
originated on the globe in the first half of the Cretaceous period. The oldest plant residues, which
are known in Nakhchivan Autonomous Republic, refer to the end of the Cretaceous period. Found
that modern flora and vegetation of their origin, above all, connected with the ancient Iranian,
mainly Asia Minor or North Iranian flora penetrated here with Tertiary and being penetrated at the
moment. From the more important temperate eastern slopes of the Lesser Caucasus in the Tertiary
period, the study area was fenced off by the high perched Kongur-Alangez mountains and
Zangezur.

Annomayus. lpencraBieHsl pe3yabTaThl TaIe000TAHUYECKUX UCCIIEIOBaHUN HA TEPPUTOPUHI
HaxusiBanckoit ABTOHOMHOHI PecnyOnukm  AzepOaiimkana. Marepuansl 1O  HCKOIaeMbIM
pacTteHusIM Ha Tepputopuu HaxubiBaHCKON ABTOHOMHOI PecryOinku mokas3bIBalOT, YTO Pa3BUTHE
Me30(pUTOBOM 9pbl OXBaTbIBA€T TMEpPMb, TpHAc, IOPY, Mel, B KOTOPOW CyIIECTBOBAJIU
HeomesoduToBas u najgeomesodurtoBas ¢uiopsl. KalitHoduTOBast 3pa 0XBATHIBAET MAJIEOT€H, HEOTCH
U 4eTBepTHYHbIN nepuon. dnopa pacturenbHoro Mupa HaxubiBanckoit ABToHOMHOU PecmyOnuku
OTHOCUTCS K Me30(HUTOBOH M KailHO(PUTOBOH 3pam. B coBpeMeHHOH pacTUTENBHOCTH JaHHOTO
peruoHa npeodsaaloT OTKPBIThbIE M IMOJYOTKPBITHIE LIEHO3BI, T. €. JOBOJBHO MPUMUTHBHBIE IO
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CcBOEM (PUTOLIEHOTUYECKONW CYIIHOCTH. ODTH KCepO(UIbHBIE IIEHO3bI UMEIOT IIYOOKHE JIpEBHUE
KOpHHU CBOETO MpoucxoxaeHus. L{BeTkoBas (opa BO3HHKIA HA 3¢MHOM IlIape B MEPBOM MOJIOBUHE
MenoBoro rmnepuona. Haumbomee 1peBHHME pacTUTENbHBIE OCTaTKH, KOTOPBIE W3BECTHBI B
HaxupiBaHCKOiT ABTOHOMHOU PecryOnnke, OTHOCATCS K KOHITY MEJIOBOTO IMEpPHOAa. YCTaHOBIEHO,
4YTO CcOBpeMeHHas (iopa, a TaKKe PAaCTUTEIBHOCTh CBOUM IPOHCXOXKIEHUEM, IMPEXKIE BCETO,
CBs3aHa C JAPEBHEH HMPaHCKOH, MPEMMYIICCTBEHHO CEBEPOUPAHCKON WM Maoa3HaTcKou (iopoi,
IIPOHUKABILEH ClOla C TPETUYHOIO IEpHUo/a M IpOHUKarouleil B Hacrosiuee Bpems. Ot Ooiee
BIIQXKHBIX YMEPEHHBIX BOCTOYHBIX CKJIOHOB Mamoro KaBka3a ykxe B TPETHYHBIH IEPUOJ
UCCIIETyeMbIil perroH ObLI OTrOpPOXKEH B3TPOMO3AMBIIMMHUCA Bblcodaiimmu ropamu KoHryp-
Ausanresa u 3aHresypa.

Keywords: Nakhchivan Autonomous Republic, Mesophytic era, Cenophytic era, plant
residues, flora, fossil plants.

Knioueswvie cnosa: HaxupiBaHCKasi aBTOHOMHAs peciyOnnka, Me3ourosas spa, kaitHo(uToBas
3pa, paCTUTENbHbBIE OCTATKHU, ()JIOPA, UCKOIIAEMBIM PACTEHHUS.

The Nakhchivan Autonomous Republic differs from other physical-geographical regions of
Azerbaijan in its sharply continental climate. The main factors shaping the climate of the region are
the abundance of solar radiation, the complexity of atmospheric circulation and the wide variety of
relief. The rich xerophytic flora of the Nakhchivan Autonomous Republic has historically
developed and was formed in close genetic connection with the flora of the Mediterranean Sea,
Western Asia and Iran. Continental, sharply continental climate and high volatility in Nakhchivan
does not exist in Azerbaijan and in general in the Caucasus [1], therefore, more than half of the flora
of this region is xerophytic plant species [2].

As a result of floristic studies carried out in recent years, it turned out that in the modern
biodiversity of the flora of the Nakhchivan Autonomous Republic, higher spore plants,
gymnosperms and angiosperms are represented by 160 families, 910 genera and 3021 species [3].

The issues of the study of fossil plants of the Nakhchivan Autonomous Republic were
engaged many prominent scientists, such as [4-18], and others. They found that modern flora and
vegetation of the Nakhchivan Autonomous Republic was formed under the influence of natural
history, environmental and anthropogenic factors after the long evolutionary path of development.
Found the most ancient plant remains date from the late Cretaceous period. Location of some
interesting representatives of the fossil floras of Nakhchivan Autonomous Republic Sequoia
reichenbachi (Heer, 1868), Brachyphyllum araxanum 1. Pal., Populus hyrcanica 1. Pal., Pteris
pennaeformis Heer, Zelkova araxina Palib., Parrotia fagifolia (Goeppert) Heer, Pisonia eocenica
Ettingsh., Eugenia bogatschhevii Palib., Palibinia nachitschevanica Kassum., Cinnamomum
lanceolatum Ung. are Daridag, Duzdag, Avush, Kultepe etc. The phylogenetic scheme indicates that
the lower plants (Thallophyta) developed from primary colorless heterotrophic organisms (Bacteria,
Fungi, Myxomycetes, Lichenes, Cyanophyta, Rhodophyta, Pyrrophyta, Euglenophyta, Chlorophyta,
Charophyta, Chrysophyta, Xanthophyta, Phacophyta, Bacillariophyta).

The development of higher plants (Telomophyta) A. N. Krishtofovich divides into four eras:
Thalassophytic (sea flora), Palaecophytic, Mesophytic and Cenophytic [11, 12, 19].

Thalassophytic era of development of plants covers the whole Pre-Cambrian, Cambrian,
Ordovician and Silurian part, during which there phycomycophytic flora (flora of bacteria, algae
and fungi). Palaeophytic era covers part of the Silurian, Devonian, Carboniferous period, during
which there were existing Anthracophytic and Psilophytales flora, in which there was
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Palacocenophytic flora. Available materials for fossil plants in the territory Nakhchivan
Autonomous Republic show that the development of the Mesophytic era covers the Permian,
Triassic, Jurassic, Cretaceous, during which existed Neomesophyte and Palacomesophyte flora.
Cenophytic era covers Paleogene, Neogene and Quaternary period. Flora of Nakhchivan
Autonomous Republic relates to Mesophytic and Cenophytic era. Modern vegetation of the region
is dominated by open and semi-open coenosis i.e. rather primitive in its phytocenotic essence.
These xerophilous coenosis have deep ancient roots of its origin. Flowering flora originated on the
globe in the first half of the Cretaceous period.

The oldest plant residues, which are known in Nakhchivan Autonomous Republic, refer to the
end of the Cretaceous period. For the Upper Cretaceous period in Nakhchivan Autonomous
Republic plant remains found by N. I. Yakovlev near to Avush village of Daralageze in Sharur
region and were treated by 1. V. Palibin [5-7]. Finding the Cretaceous deposits in the region indicates
that the Cretaceous period modern South Caucasus does not constitute a continuous water basin, but
that there existed more or less considerable size of the islands. At this point, the following balances
were found: Sequoia reichenbachi (Heer, 1868), Brachyphyllum araxanum 1. Pal., Araucaria sp.,
Protodammara angusta 1. Pal., Populus hyrcanica 1. Pal., Dryanora jakovlevi 1. Pal., Platanus
velenovskyana Krasser. The Sequoia genus with many kinds of very characteristic of Cretaceous at
all (S. reichenbachi (Heer, 1868)).

One of the most common types, Brachyphyllum, conifer with not yet established position in
the system, is very characteristic of the Cretaceous flora. Platanus is one of the oldest forms of
bipartite, Populus — known even from the Lower Cretaceous.

It originated in the high latitudes and spread to the south. At the end of the Mesozoic era
(Cretaceous) Southern Transcaucasia was an island (or islands of the system), lapped by the waters
of the vast space of the ancient Tethys.

Land of the Southern Caucasus was associated with a vast continent of Asia Minor, the
Balkan Peninsula and Central Europe. The vegetation of the local land was of a peculiar character
of the forest vegetation, dramatically different from today’s forests and especially from modern
xerophilous coenosis edge. According to I. V. Palibin [6, 7], in the river basin of Araz, at the Eastern
Arpachay river and its tributaries, there was a forest-type vegetation. In addition to Plane Trees
(Platanus velenovskyana Krasser) there also indicated the remains of broadleaf species poplar
(Populus hyrcanica 1. Pal.) and shrubs Dryanora jakovlevi 1. Pal. As well as several species of
conifers, already endangered in the Cretaceous Brachyphyllum araxanum 1. Pal., Araucaria sp.,
Protodammara angusta 1. Pal. and in addition, it is very common in the Cretaceous of the Old and
New Worlds Sequoia (Sequoia reichenbachi (Heer, 1868)).

Information about Eocene flora are reflected in some the geological works for Alindzhachay
(Daridag) location of fossil plants. A. N. Krishtofovich [11] for Julfa indicates two fossil plants fan-
leaved palms: Pteris pennaeformis Heer and Osmunda sp. In 1934, the Geology Sector of
Azerbaijan Branch of the Academy of Sciences of USSR, found Eocene rich flora in the Daridag
mountain. In this flora were numerous palms, ferns and magnolias. With the onset of the Tertiary
period there was a great change of physiographic conditions on the continents. Consequently, there
comes a new change of vegetation, the extinction of ancient and new forms.

A stretch of water of the Tethys washed the islands of Caucasus, stretching far to the east and
west. In these circumstances, on land developed vegetation composition close to vegetation of
warm humid countries. Thus, the plant remains of that time, found in the territory Nakhchivan
Autonomous Republic dramatically different from modern xerophilous plants.

The Eocene sediments of Daridag mountain, contain prints of fan palms, and in the same
location found by I. V. Palibin [5-7] Blechnum braunii Ett., Pteris oeningensis Heer, Sabal
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haeringiana (Heer) Ung., Podocarpus eocenica Ung., Cinnamomum lanceolatum Ung.,
C. sezannense Watt, C. scheuchzeri Heer, C. rossmaesleri Heer, Zelkova araxina Palib., pizonin
Pisonia eocenica Ettingsh., Mirka Myrica hakeaeifolia (Ung.) Staub., Ziziphus ungeri Heer,
Eugenia bogatschhevii Palib. One can imagine the splendor and uniqueness of the forest vegetation
of the Eocene. Lush vegetation, which has much in common with tropical vegetation such as the
neighboring islands of the Main Caucasian, covered with spots and Caucasus Minor islands. In
1934, an employee of Botany sector of Azerbaijan Branch of the Academy of Sciences of USSR L.
L. Prilipko found Zaxodioxylon distichum Merckl., in the Oligocene sediments of Kechaldag near
the lake Ganligel of Shahbuz area which was determined by A. V. Yarmolenko [10].

In 1934-1936 V. V. Bogachev and K. N. Paffengoltz discovered leaf imprints in Daridag
mountain in dense gray tuff sandstone Oligocene [2, 4, 9]. Material collected by these researchers,
has been transferred for processing by I.V. Palibin, who identified and described the following types
of fossil plants from this collection: Pteris oeningensis Heer, Blechnum braunii Ett., Podocarpus
eocenica Ung., Panicum miocenicum Ett., Sabal haeringiana (Heer) Ung., Myrica hakeaeifolia
(Ung.) Staub., Zelkova araxina Palib., Cinnamomum scheuchzeri Heer, C. sezannense Watt,
C. polymorphum (A. Br.) Heer, C. lanceolatum Ung., Eugenia bogatschhevii Palib., Pisonia
eocenica Ettingsh., Banisteria haeringiana Ett., Leucothoe protogea Schrimper, Aralia cordifolia
Sap., Ziziphus ungeri Heer. In the Caucasus, the fossils of palm trees belong to the representatives
of the Sabal, Trachycarpus, Livistona and Chamaerops genera. The Tertiary floras of the Caucasus,
this genus is represented by Oligocene and Miocene species, where the species were found first in
the Autonomous Republic in the neighborhood of Julfa (Daridag). In 1947, near Julfa A. N.
Krishtofovich discovered and described also print of falunian fan palm and fern: Pteris
pennaeformis Heer, Osmunda sp. [11].

In 1950 in greenish-gray sandy clays of upper Miocene deposits in the surroundings of
Karabaglar village, Sh. A. Azizbayov [1] found imprints of leaves belonging to the family
Leguminosae. In 1957 an expedition trip was made to the area of location of the fossil flora of
Daridag mountain where V. V. Bogachev in 1934 and K. N. Paffengoltz in 1936 (Paffengoltz, 1940)
made collections. As a result, it was found out that there is not only the sandstones contain fossils of
plants: they are also found in mudstones and tuff breccias. Power flora containing species reaches
10 m were determined from: Pteris oeningensis Heer, Blechnum braunii Ett., Sabal haeringiana
(Heer) Ung., Zelkova araxina Palib., Quercus neriifolia (Heer) A. Br., Persea speciosa Heer,
Cinnamomum rotusum Fisch., C. scheuchzeri Heer, C. sezannense Watt, C. lanceolatum Ung.,
C. rossmaesleri Heer, Eugenia bogatschhevii Palib., Pisonia eocenica Ettingsh., Banisteria
haeringiana Ett., Leuica Ett., Leucothoe protogea Schrimper, Rhamnus dechenii Neb., Ziziphus
ungeri Heer, Gleditsia sp., Dalbergia sp., Aralia cordifolia Sap., Folium indet. In the early Miocene
Tethys significantly decreased, retreated, leaving bared an extensive land anterior-Asian continent
[15].

It first joined the South Caucasus, and later with the Main Caucasus and has been subject to
rapid processes of secondary mountain building, characteristic of the Miocene epoch. Lesser
Caucasus Mountains were separated by Sarmatian Sea from the main mountains. As a result, land
formed closed seas. Extensive land lying to the south of the Caucasus Isthmus, according to A. A.
Grossheim [8] should be the scene of the formation of xerophilous flora, as well as the creation of
conditions of continental climate with distinct seasonal changes.

Iranian xerophilous flora center was one of the earliest occurring much later than Central
Asian (Mongolian). The southern end of the Lesser Caucasus, associated with extensive land and
opened a wide path of penetration xerophilous elements with older xerophilous centers in Central
Asia and Asia Minor, and others. This flora is quickly replaced Eocene and Oligocene flora and the
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entire southern part of the Lesser Caucasus, creating new xerophytic formations.

Species included in the local ancient vegetation of the island, under the influence of changed
conditions become processed, creating new forms and endemic species adapted to local conditions,
as well as newcomers, particularly testing conditions for an almost closed basin, partially reshape
steel. Found during expeditions of the salt pans (Duzdag) plant fossils have enabled formation of
some idea of later Sarmatian flora of Nakhchivan.

Among the fossil material is able to establish species found for the first time as part of the
flora: Chamaecyparis sp., Thuja sp., Castanea gigas (Goepp.) lljinskaja, Quercus sp., Myrica
vindobonensis (Ettingsh.) Heer, Tamarix sp., Populus populina (Brongn.) E. Knobloch., Salix sp.,
Acer trautvetteri Medw., A. velutinum Boiss., Zelkova carpinifolia (Pall.) K. Koch, Fagus orientalis
Lipsky., Quercus castaneifolia C. A. Mey., Buxus sempervirens L., Pistacia lentiscus L., Gleditsia
knorrii (Heer) Hantke. Found genus Chamaecyparis sp. as fossils are rare. This is the first discovery
of Miocene deposits of the Caucasus. The most interesting finding in this list is Castanea gigas and
especially Acer velutinum, indicating to great similarity of the Hirkan forest flora.

Thus, the modern flora and vegetation of their origin, above all, connected with the ancient
Iranian, mainly Asia Minor or North Iranian flora penetrated here with Tertiary and being penetrated
at the moment. From the more important temperate eastern slopes of the Lesser Caucasus in the
Tertiary period, the study area was fenced off by the high perched mountains Kongur-Alangez and
Zangezur. In this regard, the influence of the surrounding areas on the composition of the vegetation
was much weaker. Along with the old-established, although primitive in structure, xerophilous
phytocenosis middle and upper mountain belt in the region, there are low-lying strip and younger
groups. Some low-lying area of the strip is not immediately freed from the ancient water bodies
preserved in the form of fragmented small pools. As they dry in the liberated areas of saline
gradually formed a kind of halophytic plant communities. These small pools of drying treatment
under the influence of climatic and tectonic processes, in turn, become small centers of formation
phytocenosis, which include those frequent endemic species.

In 1936 M. M. Iljin found in the surroundings of Nakhchivan a number of interesting new
species of the families Chenopodiaceae — Anabasis eugeniae 1ljin, Salsola tamamschjanae 1ljin, S.
takhtadshjanii 1ljin, that are currently yet endemic flora of Nakhchivan Autonomous Republic [20].

The alpine vegetation from the Tertiary period also bore the imprint of a large aridness of the
region and different poverty alpine flora, compared with other areas of the Lesser and Greater
Caucasus. Vegetable biocenoses already formed respectively characteristics of the region and were
mainly characteristic to alpine steppes. Composition of phytocenosis formed from the elements of
more mesophilic phytocenosis neighboring highlands of the Lesser Caucasus and part of the Main
Caucasian ridge, but, in addition, developed local forms. High mountain region strip across a range
of conditions so dramatically different from the conditions of the middle mountain belt of
neighboring, more humid areas of the Lesser Caucasus, in particular, from the northern and north-
eastern slopes of the Zangezur and Kongur Alangez that could be occupied mainly phytocenosis
type xerophilous southern areas of northern Iran. More mild and temperate climate of the Tertiary
period in the mountainous part contributed to the development of larger and large forest patches
than in the present. In the salt-formation the remains of the following were found near Nakhchivan:
Cistus, Alnus, Acer (Palatanus), Crataegus, Prunus avium pliocenicum Bogatsch., Pyrus salicifolia,
Ostrya paleocarpinifolia Bogatsch. related to the Pliocene age. Of these, Pyrus oxyprion,
P. salicifolia, Prunus divaricata, Acer ibericum the same kind of more or less closely related species
are now major components of shrub forests, and Garigou and forests of Nakhchivan Autonomous
Republic.

In the Tertiary period, the xeromorphic forests-bushes lowered a few below, and then either
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destroyed, or because of changed habitat conditions climbed higher into the mountains. Thus,
already in the past nature of Nakhchivan Autonomous Republic had family roots with neighboring
Iran, the Persian, Anatolian nature, as well as with other southern xerophilous centers. The upper
part of the mountain and high-mountain strip was largely influenced by the vegetation of the Lesser
and Greater Caucasus. The influence of the Quaternary period in the Lesser Caucasus and, in
particular, on Zangezur and Alangez is little known. If the toe of glaciers took place, it was very
weak. Effect of changed climate and local glaciers lead first of all, to change of the boundaries of
vegetation zones. The boundaries of these is lowered and raised according to the new glaciations.
Ice Age established in the Tertiary formations has not made a significant change. The most notable
changes were subjected to high-formation, enriched in its composition in the quaternary period,
elements of Caucasian and the northern boreal flora.

An analysis of fossil and modern floral relations in the Caucasus isthmus allows to set a deep
organic relationship of Caucasian flora with the northern flora. In all regions of the Caucasus,
including in Nakhchivan Autonomous Republic value of boreal element is very high, so almost half
of the Caucasian endemic species has its roots in the boreal flora. From the Cretaceous genera of
northern origin Populus, Platanus were in the flora of the Caucasus as an impurity to a common
tropical or subtropical composition. A clear factor is the presence in the Upper Cretaceous of poplar
and sycamore and the Oligocene genus of Prunus, in the early Miocene Pinus and Castanea. The
Sarmatian remains of the northern and tropical elements are distributed almost equally, but still the
general character of the flora is tropical or subtropical. From Sarmatian known for following arcto-
tertiary (Turgai) genera: Abies, Pinus, Pyrus, Carpinus, Salix, Juglans, Ulmus, Picea, Planera
(Zelkova), Crataegus, Ostrya and species: Prunus avium pliocenicum Bogatsch, Pyrus salicifolia,
Populus populina (Brongn.) E. Knobloch., Salix sp., Acer trautvetteri Medw., A. velutinum Boiss.,
Zelkova carpinifolia (Pall.) C. Koch, Fagus orientalis Lipsky.

A. A. Grossheim [8] considers that favorable conditions for the formation and dispersal of
xerophilous flora in the South Caucasus have come since the time of the Sarmatian Sea, and even
earlier, when the South Caucasus, the Caucasus and later merged with the vast land, located to the
south. All the above relates to only a mesophilic flora.

Thus, the modern flora and vegetation of Nakhchivan Autonomous Republic was formed
under the influence of natural history, environmental and anthropogenic factors, having a long
evolutionary path of development. Below are some interesting representatives of the location of
fossil floras of Nakhchivan Autonomous Republic said in the Catalogue of fossil plants of the
Caucasus, under edition of. A. A. Kolakovskiy [20]: Ziziphus unegri Heer, Lower Oligocene
(Nakhchivan; Daridag) Ziziphus ziziphoides (Ung.) Heer, Zelkova araxina Palib. Lower Oligocene
(Nakhchivan; Daridag) Trachycarpus rhapifolia (Sterub.) Takht, Sabal haeringiana (Ung.) Heer.
Lower Oligocene (Nakhchivan; Daridag); Ribes sp. aff., R. alpinum L. Miocene, Sarmatian
(Nakhchivan); Pyrus sp. aff., P. communis L. Miocene, Sarmatian (Nakhchivan); Pisonia eocenica
Ett. Lower Oligocene (Nakhchivan; Daridag), Pistacia cf. mutica E. et M; Parrotia fagifolia Palib.
Miocene, Sarmatian (Nakhchivan), Padus — Rosaceae; Palibinia nachiczevanica Kassum.
Sarmatian, Miocene, (between Hinjab and Karabaglar villages), Panicum miocenicum Ett. Lower
Oligocene (Nakhchivan; Daridag), Myrica hakeaefolia (Ung.) Scap. Lower Oligocene (Nakhchivan;
Daridag), Leucothoe protogea Schrimper, Andromedia protogaea Unger. Lower Oligocene
(Nakhchivan; Daridag), Cinnamomum polymorphum Heer. Lower Oligocene (Nakhchivan;
Daridag), Cinnamomum lanceolatum Heer. Lower Oligocene (Nakhchivan; Daridag), Cinnamomum
scheuchzeri Heer. Oligocene (Nakhchivan; Daridag), Cinnamomum sezannense Watt. Oligocene
(Nakhchivan; Daridag), Eugenia bogatschhevii Palibin. Lower Oligocene (Nakhchivan; Daridag),
Cerasus avium (L.) Moench. pliocenica. Tun — Prunus avium pliocenica; Buxus sempervirens-
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fossilis Engl. Tun — Buxus sempervirens L. fossilis Engelhardt et Kinkelin. Miocene, Sarmatian
(Nakhchivan) Banistera haeringiana Ett. Tun — Ettingshausen. Lower Oligocene (Nakhchivan;
Daridag), Aralia cordifolia Sap. Lower Oligocene (Nakhchivan; Daridag).

The studies revealed that the remains of different past eras found by the paleobotanists
(Cretaceous, Miocene, Sarmatian, Pliocene, Oligocene, Oligocene to Lower etc.), many species of
flowering plants, having long historical evolutionary path, reached to our days.

An example is below mentioned plant species: Pyrus salicifolia, P. communis, P. oxyprion,
Parrotia persica, Quercus macranthera, Q. castaneifolia, Pistacia mutica, Ceracus avium, Acer
trautvetteri, Anabasis eugeniae, Salsola tamamschjanae, S. takhtadshjanii, Prunus divaricata, Acer
ibericum, Juglans regia, Comarum palustre, Menyanthes trifoliata, Galium uliginosum, Scilla
atropatana, Thlaspi rostratum, Peltaropsis grossheimii, Dorema glabrum, Artemisia scoparia,
A. scoparioides, Bienertia cycloptera and etc. Currently, they are rare, endangered, endemic, relict
species of flora of Nakhchivan Autonomous Republic that require strict protection and recovery
[21-23].

However, the flora of Nakhchivan Autonomous Republic was not purely Hyrcanian in the late
Sarmatian. In all likelihood, above the zone of the Tertiary Hyrcanian forest there was a belt of
coniferous forests of fir and pine which are currently absent in the forests of Talish. Unfortunately,
the scarcity and poor preservation of fossil material do not allow us to define the species of pine and
fir. But the collection contains excellent prints of Glyptostrobus europaeus which suggests the
existence of a swamp forest at that time. If we add Glyptostrobus to the picture of a modern lowland
swampy Hyrcanian forest with alder and lapina, then we will get a probable landscape of the
lowland late Sarmatian forest of Nakhchivan Autonomous Republic.

The picture of the flora of Nakhchivan Autonomous Republic in the late Sarmatian is
complicated by the discovery of a magnificent imprint of a Pistacia lentiscus leaf. The discovery of
this typical Mediterranean species so far from the eastern border of its modern range (Kayseri and
Hatay vilayets in Turkey) is of great historical and floristic interest. Of course, the discovery of one
of the characteristic elements of the Mediterranean maquis does not mean that maquis vegetation
was developed on the territory of Nakhchivan Autonomous Republic.

Thus, in a limited area of the accumulation basin there existed a coniferous forest, a deciduous
forest of the Hyrcanian type and perhaps, vegetation of the Mediterranean type. This indicates a
fairly large ruggedness of the relief and a significant diversity of environmental conditions.

References:

1. Azizbekov, Sh. A. (1961). Geologiya Nakhichevanskoi ASSR. Moscow. (in Russian).

2. Prilipko, L. I. Rastitel'nye orosheniya v Nakhichevanskoi ASSR. Baku. (in Russian).

3. Talybov, T. Kh., Ibragimov, A. Sh. & Ibragimov, A. M. (2021). Taksonomicheskii spektr
flory Nakhchyvanskoi Avtonomnoi Respubliki (Vysokosporovye, golosemennye i pokrytosemennye
rasteniya). Baku. (in Azerbaijani).

4. Bogachev, V. V. (1926). Geologicheskii ocherk Azerbaidzhana. Baku. (in Russian).

5. Palibin, 1. V. (1936). Etapy razvitiya flory prikaspiiskikh stran so vremeni melovogo
perioda. Moscow. (in Russian).

6. Palibin, 1. V. (1937). Melovaya flora Daralageza. In Flora i sistematika vysshikh rastenii, 4,
171-198. (in Russian).

7. Palibin, I. V. (1947). Nizhneoligotsenovaya flora gory Darry-Dag v basseine reki Araksa
(Zakavkaz'e). Flora i sistematika vysshikh rastenii, (6), 4. (in Russian).

8. Grossgeim, A. A. (1940). Relikty Vostochnogo Zakavkaz'ya. Baku. (in Russian).

9. Paffengol'ts, K. N. (1932). Geologicheskii ocherk raiona Nakhichevanskogo
mestorozhdeniya kamennoi soli. Leningrad. (in Russian).

O]
E Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 52



broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 10. Ne5. 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/102

10. Yarmolenko, A. V. (1941). Iskopaemye drevesiny Maikopskoi svity yugo-vostochnogo
Zakavkaz'ya. Trudy BIN AN SSSR, 1, 5, 13-35. (in Russian).

11. Krishtofovich, A. N. (1956). Istoriya paleobotaniki v SSSR. Moscow. (in Russian).

12. Krishtofovich, A. N. (1947). Geograficheskoe raspredelenie rastitelnosti SSSR v
tretichnom periode. In Il sessiya geogr. sézda, Tez. dokl., sekts, Biogeografiya, Leningrad. (in
Russian).

13. Fataliev, R. A. (1960). Iskopaemye paporotniki iz sarmatskikh otlozhenii mezhdurech'ya
Kury i lori v Zakavkaz'e. Botanicheskii zhurnal, 45(8), 1213-1218. (in Russian).

14. Kasumova, G. M. (1961). O flore nizhnego oligotsena v raione Darrydag (Nakhichevan').
Doklady AN Az. SSR, 27(1), 161. (in Russian).

15. Kasumova, G. M. (1966). Flora oligotsenovykh otlozhenii severo-vostochnykh predgorii
Malogo Kavkaza (Azerbaidzhan) i ee stratigraficheskoe znachenie. Baku. (in Russian).

16. Takhtadzhyan, A. L., & Gokhtuni, N. G. (1972). Pozdnesarmatskie rasteniya iz
nakhichevanskikh solonosnykh otlozhenii. Botanicheskii zhurnal, 57(2), 247-250. (in Russian).

17. Gokhtuni, N. G., & Takhtadzhyan, A. L. (1988). Dopolnitel'nye dannye o
pozdnesarmatskikh rasteniyakh ikh Nakhichevanskikh solenosnykh otlozheniyakh. Botanicheskii
zhurnal, 73(12), 1708-1709. (in Russian).

18. Akhmet'ev, M. A., & Zaporozhets, N. 1. (1989). Novye nakhodki pal'm iz oligotsenovykh
otlozhenii Darrydaga (Nakhichevanskaya ASSR). Byulleten' MOIP. Otdelenie geologicheskie,
64(6), 57-67. (in Russian).

19. Meyen, S. V., & Meyen, S. V. (1987). Palaeopalynology. Fundamentals of Palaeobotany,
243-261. https://doi.org/10.1007/978-94-009-3151-0 4

20. Katalog iskopaemykh rastenii Kavkaza (1973). Tbilisi: (in Russian).

21. Talybov, T. Kh., & Ibragimov, A. S. (2010). Krasnaya kniga Nakhchyvanskoi Avtonomnoi
Respubliki. Nakhchyvan. (in Azerbaijani).

22. Ibragimov, A. M. (2018). Endemichnye 1 reliktovye derev'ya 1 kustarniki,
rasprostranennye v lesnoi ekosisteme Nakhchyvanskoi Avtonomnoi Respubliki. [Izvestiva
Nakhchyvanskogo otdela MChS Azerbaidzhana, Seriya estestvennykh i tekhnicheskikh nauk, (2),
98-104. (in Azerbaijani).

23. Ibragimov, A. M., & Seidova Kh. S. (2019). Redkie 1 nakhodyashchiesya pod ugrozoi
ischeznoveniya derev'ya 1 kustarniki, rasprostranennye v lesnoi ekosisteme Nakhchyvanskoi
Avtonomnoi Respubliki. Izvestiya Tsentral'nogo botanicheskogo sada Natsional'noi akademii nauk
Azerbaidzhana, 17, 22-35. (in Azerbaijani).

Cnucok tumepamypul.:

1. A3us6ekos 1. A. I'eomorus HaxuueBanckoit ACCP. M.: I'ocreonrexusaar, 1961. 502 c.

2. IIpununko JI. Y. Pactutensubie opomenus B Haxuuesanckoit ACCP. baky, 1939. 198 c.

3. Talibov T. H., Ibrahimov ©. S. Ibrahimov ©. M. Nax¢ivan Muxtar Respublikasi florasinin
taksonomik spektri (Ali sporlu, ¢ilpagtoxumlu va ortiiliitoxumlu bitkilor). Baki, 2021, 426 s.

4. boraueB B. B. I'eonornueckuii ouepk AzepOaiimkana. baky, 1926. 87 c.

5. MManubun U. B. Drtamnsl pa3BuTus (Iopbl MPUKACIUHCKUX CTPaH CO BPEMEHHU MEIOBOIO
nepuona. M.; JI.: Usn-Bo Axkan. nayk CCCP, 1936. 60 c.

6. [Mamu6un 1. B. Menoas ¢mopa [apanaresa // ®nopa U CUCTEMaTHKa BBICIIUX PACTCHUM.
1937. Cepus L. Boin. 4. C. 171-198.

7. IManu6un U. B. HwkueonuroueHosas ¢opa ropsl Jappsi-Zlar B 6acceiine pexku Apakca
(3akaBkasbe) // dnopa u cucteMaTrka BeicnX pacteHuit. 1947. Ne6. C. 4.

8. I'poccreiim A. A. Penmuktel Boctounoro 3akaBkasbs. baky: U3n-Bo A3®AH, 1940. 44 c.

9. Iaddenronpry K. H. T'eonornueckuit ouepk paifona HaxuueBaHCKOrO MeCTOpPOXKIECHUS

O]
E Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 53



broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 10. Ne5. 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/102

kameHHoM comm. JI.; M., 1932. 26 c.

10. Spmonenxko A. B. Hckomaemblie apeBecMHbl MaiKONCKOM CBHTBI FOrO-BOCTOYHOTO
3akaBkasbs // Tpynet BUH AH CCCP. 1941. T. 1. Bem. 5. C. 13-35.

11. Kpumragosuy A. H. Uctopus naneodoranuku B8 CCCP. M, 1956. 111 c.

12. Kpumrodosuu A. H. Teorpadmueckoe pacnpenenenue pactureabHoctu CCCP B
tpernuHoMm niepuone // I ceccus reorp. cwe3na, buoreorpadus. JI., 1947. C. 69.

13. ®aranue P. A. Hckonaemple NalOpOTHUKHU U3 CApMAaTCKUX OTIOXKEHUH MEXIypeubs
Kypst u Mopu B 3akaBka3we / borannueckuii xxypHan. 1960. T. 45. Ne8. C. 1213-1218.

14. KacymoBa I. M. O ¢nope HmwxkHero osnurorieHa B paiioHe [lappeiiar (HaxuueBanp) //
Hoxknaget AH Az. CCP. 1961. T. 27. Nel. C. 161.

15. KacymoBa I. M. ®nopa OJMIOLEHOBBIX OTJIOKEHUH CEBEPO-BOCTOUYHBIX IPEArOpUid
Mamnoro KaBkasa (Azep0aiimkaH) u ee crparurpadudaeckoe 3HadeHue. baky, 1966. 59 c.

16. Taxtamksn A. JI., Toxtyau H. I. Ilo3aHecapmarckue pacTeHUs W3 HAXMYEBAHCKUX
COJIOHOCHBIX OTJIOXeHuH // botannueckwuii sxypraan. 1972. T. 57. Ne2. C. 247-250.

17. Toxtyan H. I, Taxtamxsan A. JI. JlomonHuTenbHBIE JaHHBIE O IO3JHECAPMATCKUX
pacreHusX ux HaxWdeBaHCKHX COJEHOCHBIX OTIOXeHUsX // boranmueckwmii xypHan. 1988. T. 73.
Nel2. C. 1708-1709.

18. AxmeTtheB M. A., 3anopoxker] H. Y. HoBble Haxonku majibM U3 OJUTOLICHOBBIX OTJIOKEHUM
Happseinara (HaxwueBanckas ACCP) // bromnerens MOUIL. Otnenenue reonorudeckue. 1989. T.
64. Ne6. C. 57-67.

19. Meyen S. V., Meyen S. V. Palaeopalynology // Fundamentals of Palacobotany. 1987. P.
243-261. https://doi.org/10.1007/978-94-009-3151-0 4

20. Karanor uckonaembix pacrennii KaBkaza. Tommmcu: Menauepeba, 1973.

21. Talibov T. H., ibrahimov ©. S. Nax¢ivan Muxtar Respublikasmnin Qirmizi Kitab.
Naxc¢ivan, 2010. 676 s.

22. Ibrahimov ©. M. Naxg¢ivan Muxtar Respublikasmnin meso ekosistemindo yayilan endemik
va relikt agac va kol bitkilori // Azorbaycan MEA Naxgivan Bélmosinin Xabarlori, Tobiot va texniki
elmlor seriyas1. 2018. Ne2. S. 98-104.

23. Ibrahimov ©. M., Seyidova H. S. Nax¢ivan Muxtar Respublikasimin meso ekosistemindo
yayilan nadir vo mohvolma tohliikesindo olan agac vo kollar // Azorbaycan Milli Elmlor
Akademiyas1 Moarkozi Nabatat Baginin asarlori. 2019. C. 22-35.

Paboma nocmynuna IIpunama k nyonukayuu
6 peoakyuto 07.04.2024 2. 16.04.2024 2.

Ccebinka 0na yumuposanus:

Ibrahimov A., Seyidova H. Results of the Paleobotanical Researches at the Territory of the
Nakhchivan Autonomous Republic of Azerbaijan // bronnerens Hayku u npaktuku. 2024. T. 10.
Ne5. C. 46-54. https://doi.org/10.33619/2414-2948/102/06

Cite as (APA):

Ibrahimov, A., & Seyidova, H. (2024). Results of the Paleobotanical Researches at the
Territory of the Nakhchivan Autonomous Republic of Azerbaijan. Bulletin of Science and Practice,
10(5), 46-54. https://doi.org/10.33619/2414-2948/102/06

O]
E Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 54



