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FOREWORD AND ACKNOWLEDGEMENTS

The 2020 Edition of the Ecoregional Conservation Plan (ECP) for the Caucasus is published in two parts.
The first and main part — “Ecoregional Conservation Plan for the Caucasus: 2020 Edition”— presents an overview
of the Ecoregion’s biodiversity and the general threats which it faces, describes the main actors in the field of
biodiversity conservation in the Caucasus, explains the role of the ECP as a regional instrument for implementing
international agreements related to biodiversity, discusses the main conceptual approaches for developing this
edition of ECP, and presents the plan itself with its targets and actions.

This second part of the ECP presents supplementary reports that include an explanation of the rationale for
the Ecoregion’s boundaries, a detailed description of the Key Biodiversity Areas and Conservation Landscapes
(which form the basis of the Ecological Network envisaged by the ECP), and information about the status of
the Ecoregion’s threatened species in the following groups: large carnivores, large herbivores, birds, amphibians
and reptiles, freshwater fish and lampreys, and flora (vascular plants) and vegetation. The chapters also include
information on physical-geographical features of the Caucasus, terrestrial ecoregions within the boundaries
of the Caucasus combined ecoregion, biomes that create the basis of the main habitats, particular threats
to the groups, and on-going conservation efforts and proposals for additional conservation actions.

The compilers of each report represent all six countries of the Caucasus ecoregion: Armenia, Azerbaijan,
Georgia, Iran, Russia and Turkey. The order of the compilers’ names (after the first author who wrote the main
text) usually follows the alphabetical order of the ecoregion’s countries’ names with some exceptions (when
the co-authors’ order follows their input to the particular report).

The editors and compilers of this publication are grateful to the governmental organizations and agencies
who kindly provided data for the reports. We extend our thanks to all experts and specialists who supported
the preparation of ECP 2020 and its separate parts by providing materials or personal communications.

Special thanks are owed to the Government of Germany, particularly, the German Federal Ministry for
Economic Cooperation and Development (BMZ) and KfW Development Bank for their crucial financial support
for the revision and publication of ECP 2020.
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TERMS AND ABBREVIATIONS

Aggregation

A geographically restricted clustering of individuals that typically occurs during a specific life
history stage or process such as breeding, feeding or migration. This clustering is indicated by
highly localised relative abundance, two or more orders magnitude larger than the species”
average recorded numbers or densities at other stages during its life-cycle (IUCN, 2016).

a.s. |

Above sea level

Bern Convention

Convention on the Conservation of European Wildlife and Natural Habitats

Biosphere Reserve

The UNESCO World Network of Biosphere Reserves covers internationally designated
protected areas, each known as biosphere reserves. Each reserve promotes solutions reconciling
the conservation of biodiversity with its sustainable use.

BL

Bridging Landscape

BMZ

German Federal Ministry for Economic Cooperation and Development

Bridging Landscape

A physical-geographical entity that physically connects Conservation Landscapes.

CBD

Convention on Biological Diversity

CEPF The Critical Ecosystem Partnership Fund

CL Conservation Landscape

CMS Convention on the Conservation of Migratory Species of Wild Animals

CNF Caucasus Nature Fund

Conservation A geographically defined large area, typically larger than 5000 km2, identified as priority for

Landscape conserving biodiversity and maintaining healthy ecological processes and environmental services.

CR Critically Endangered, category of the IUCN Red List of Threatened Species.

DD Data Deficient, according to the IUCN Red List: a taxon is Data Deficient when there is inadequate
information to make a direct, or indirect, assessment of its risk of extinction based on its
distribution and/or population status.

ECF Eco-Corridors Fund for the Caucasus (WWF/BMZ/KfW long-term project)

ECP The Ecoregional Conservation Plan for the Caucasus

Ecological Corridor

A clearly defined geographical space that is governed and managed over the long-term to conserve
or restore effective landscape connectivity, with associated ecosystem services and cultural and
spiritual values (slightly modified from a draft definition by Hilty et al., 2019).

Emerald network

The Emerald network is a network of Areas of Special Conservation Interest to conserve wild
flora and fauna and their natural habitats of Europe, launched by Council of Europe under
the Bern Convention.

EN

Endangered, category of the IUCN Red List of Threatened Species.

European Diploma
for Protected Areas

A prestigious international award granted since 1965 by the Committee of Ministers of the Council
of Europe. It recognises natural and semi-natural areas and landscapes of exceptional European
importance for the preservation of biological, geological and landscape diversity, which are
managed in an exemplary way.

FAO

Food and Agriculture Organization of the United Nations

GEF

The Global Environment Facility

Geographically
Restricted Species

Species having a restricted global distribution, as measured by range, extent of suitable habitat or
area of occupancy, and hence largely confined or endemic to a relatively small portion of the globe
such as bioregion, ecoregion or site (IUCN, 2016).

Threatened Species

Global 200 The Global 200 is the list (and the map) of ecoregions identified by WWF as priorities for
conservation.
Globally Species categorised in the IUCN Red List of Threatened Species as Critically Endangered (CR),

Endangered (EN) or Vulnerable (VU).

IBA

An Important Bird and Biodiversity Area (IBA) is an area identified using an internationally agreed
set of criteria as being globally important for the conservation of bird populations.




2020 EDITION

SUPPLEMENTARY REPORTS

IDEA International Dialogue for Environmental Action

IUCN The International Union for Conservation of Nature

KBA Key Biodiversity Area

Kfw KfW Development Bank

LC Least Concern, category of the IUCN Red List of Threatened Species

Managed Nature
Reserve

This term is used for protected areas that are differently named in different countries, but all of
them correspond to IUCN Category IV — Habitat/Species Management Area; synonyms of it are
e.g. Sanctuary, Wildlife Refuge, in Russ. — Zakaznik.

NACRES

Centre for Biodiversity Conservation and Research, NGO

Nature Reserve,
State Nature
Reserve

We use the term Nature Reserve or State Nature Reserve (Zapovednik in Russ.) as synonyms of
Strict Nature Reserve, IUCN Category I.

NGO

Non-governmental organization

North Caucasus

Geographical name used in Soviet and Russian geographic publications for the Russian part of
the Caucasus, covering Dagestan, Chechnya, Ingushetia, Kabardino-Balkaria, Karachay-
Cherkessia, Adygea republics, Stavropol and Krasnodar regions of the Russian Federation.

NP National Park

NT Near Threatened, category of the IUCN Red List of Threatened Species.

Other effective A geographically defined area other than a Protected Area, which is governed and managed in ways
area-based that achieve positive and sustained long-term outcomes for the in situ conservation of biodiversity,

conservation
measure (OECM)

with associated ecosystem functions and services and where applicable, cultural, spiritual,
socio-economic, and other locally relevant values (2018 UN Biodiversity Conference).

Pers. comm.

Personal communication: unpublished information provided by experts to the Report’s authors.

Protected Area (PA)

In the ECP the term “protected area” has the meaning given to it by the IUCN, which is: a clearly
defined geographical space, recognised, dedicated and managed, through legal or other effective
means, to achieve the long term conservation of nature with associated ecosystem services
and cultural values.

Ramsar Convention

Convention on Wetlands of International Importance, especially as Waterfowl Habitat

Ramsar site

A Ramsar site is a wetland site designated to be of international importance under the Ramsar
Convention.

South Caucasus

Political-geographical term, which includes the three Caucasus countries: Armenia, Azerbaijan,
Georgia.

Southern Caucasus

Not a common term. The ECP uses it as a name for the area covered by the South Caucasus
countries, plus the Iranian and Turkish parts of the Caucasus.

Southern Caucasus
(Volcanic) Uplands

Not a common term. The ECP uses it as a name for the geographical-geological entity covering
the volcanic plateaus and ranges of the Southern Caucasus (within Armenia, Georgia, Turkey
and Iran) that by origin and by general character of landscapes do not belong to the Lesser
Caucasus and the Talysh-Alborz mountain ranges.

TJS Transboundary Joint Secretariat for the South Caucasus financed by the German Government (BMZ/K{W)
UNESCO United Nations Educational, Scientific and Cultural Organization

VU Vulnerable, category of the IUCN Red List of Threatened Species

WHC Convention Concerning the Protection of the World Cultural and Natural Heritage

World (Natural)
Heritage Site

A World Heritage Site is a landmark or area, selected by the UNESCO under WHC for having
cultural, historical, scientific, natural or other form of global significance (outstanding value),
which is legally protected by international treaties.

WWF

World Wide Fund for Nature
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THE BOUNDARIES AND BIO-PHYSICAL FEATURES OF THE CAUCASUS ECOREGION

Compiled by
N. Zazanashvili*"™ K. Manvelyan® E. Askerov®® M. Mousavi® V. Krever" S. Kalem? and M. Garforth™!

AWWEF-Caucasus, Thilisi, Georgia; "WWF-Armenia, Yerevan, Armenia; “WWF-Azerbaijan, Baku,
Azerbaijan; “Institute of Zoology of Azerbaijan National Academy of Sciences, Baku , Azerbaijan; *Wildlife
Conservation and Management Bureau, Iran Department of Environment, Tehran, Islamic Republic of
Iran; "WWEF-Russia, Moscow, Russia; SWWF-Turkey, Istanbul, Turkey; "Ilia State University, Institute of
Ecology, Thilisi, Georgia; 'Independent expert

Contents: Introduction; Boundary definition; Physical-geographical features; Terrestrial Ecoregions;
Biodiversity Hotspots; Conclusions; Acknowledgements; References; Suggested citation.

Introduction

The boundaries of the Caucasus ecoregion (Map 1) were decided during the preparation of the first edition
of the Ecoregional Conservation Plan. The boundaries incorporate several of the terrestrial ecoregions of
the world defined in Olson et al (2001)! and Global 200 Ecoregions described in Olson and Dinerstein (2002).
For the stakeholders of the Caucasus, the term Caucasus ecoregion is accepted and easy to understand as
a geographical hotspot of biodiversity. It is also quite commonly used in scientific and popular publications
in the fields of biodiversity, geography and nature protection (GRID Arendal 2008; Lewis, 2012;
Gorenflo et al., 2012; Bondirev, Davitashvili, Singh, 2015; see also the webpage of the Scientific Network for
the Caucasus Mountain Region, http://caucasus-mt.net).

During Soviet times the southern border of the Caucasus was defined by the political borders of the USSR,
particularly by the southern borders of the Soviet Republics of Armenia, Azerbaijan and Georgia (Dobrinin,
1948; Tushinsky, Davidova, 1976; Milkov, Gvozdetsky, 1986, etc.). After the dissolution of the Soviet Union
and when work began in the late 1990s on identifying global biodiversity hotspots, a new definition of
the region was needed (Mittermeier et al., 1999; Myers et al., 2000).

The boundaries of the Caucasus ecoregion were delineated in a series of regional and national workshops
in which more than 250 experts and stakeholders, representatives of academia, governmental and non-
governmental organizations from all six countries of the Caucasus participated. The political situation at
that time presented a challenge for an expert-driven, regional planning process (and continues to present
a challenge today). In spite of the difficulties, the participants reached consensus and the new geographical
shape of the Caucasus was published for the first time in the book “Hotspots: Earth’s Biologically Richest and
Most Endangered Terrestrial Ecoregions of the World” (Mittermaier et al., 1999; Zazanashvili, Sanadiradze
& Bukhnikashvili, 1999) and subsequently in the CEPF Ecosystem Profile for the Caucasus (CEPF 2003) and
the first version of the Conservation Plan (ECP) for the Caucasus (Williams et al., 2006). The experts who
participated in the first revision of the ECP agreed to keep the same shape (Zazanashvili et al., 2013), which
also was supported by the experts who worked on this new edition (Map 1).

With this shape, the Caucasus represents a composite ecoregion partly or fully covering ten terrestrial
ecoregions (Map 2). It is not the first interpretation of the Caucasus as a composite ecoregion:
the Caucasus-Anatolian-Hyrcanian Temperate Forest of Global 200, which stretches from Bulgaria in the west
to Turkmenistan in the east is also a composite ecoregion, and covers six terrestrial ecoregions (Caucasus
Mixed Forests, Euxine-Colchic Deciduous Forests, Northern Anatolian Conifer and Deciduous forests,

! See also ecoregions2017.appspot.com
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Caspian Hyrcanian Mixed Forests, Elburz Range Forest Steppe and Kopet Dag Woodlands and Forest Steppe).
In this case, the composite ecoregion is formed using typological principles and mostly temperate broadleaved
and coniferous forest types. This is why forestless parts of Azerbaijan and the North Caucasus and some other
areas of the Caucasus are omitted (Olson & Dinerstein, 1998, 2002).

Within the boundaries of the Caucasus ecoregion there are several prominent mountain ranges and chains
(with the highest peak being Mt. Elbrus, 5,642 m in the Central Greater Caucasus), and plateaus, plains
and lowlands between them. The biodiversity of the Caucasus, the characteristics of which are exceptional
for the temperate world, are defined mostly by the following conditions: (a) transitional geographical
location between east and west, north and south that creates a large natural corridor effect; (b) location on
the crossroads of different bio-geographical regions; (c) existence of sharp orographic barriers, which, together
with characteristic movement of air masses in the region, supported the creation of two warm and humid
refugia during the ice-ages (Colchic and Hyrcanian) with a number of relict and endemic species that continue
to play a very important role in Caucasus biodiversity; (d) because of the wide variety of orographic-climatic
conditions, great landscape diversity varying from temperate rainforests (with mean annual precipitation of
4,500 mm) to deserts (with 150 mm annual precipitation), and from marine and coastal ecosystems to alpine
grasslands, glaciers and permanent snowfields; (e) two large (along the western Caspian and the eastern Black
Sea) and several smaller flyways of migratory birds that cross the Caucasus.

Kazbegi peak (5,054 m) at the border of the Central and Eastern Greater Caucasus Conservation Landscapes

ol 40

© N. Zazanashvili
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Boundary definition

A mixed approach was taken to delineating the boundaries of the Caucasus ecoregion, combining mostly
geographical (including historic-geographical) and some bio-geographical concepts.

The northern boundary follows the so-called Kuma-Manych tectonic depression, which served as a natural
channel between the Caspian and Black Seas in the geological past and which formed during the Pliocene
(Gvozdetsky, 1954; Dumitrashko et al., 1966).2 The depression is rich in lakes, wetlands, including some of
international importance (Sirin, 2012), and artificial channels; it serves as an ecological corridor for waterbirds
(Ataev et al., 2016).

The ecoregion’s southern border coincides with the boundary between the Black and Caspian Seas’ catchment
basins and the catchment basins of the Indian Ocean and nearby large brackish lakes such as Van (Turkey) and
Urmia (Iran). This interpretation closely matches the southern border of the Euro-Siberian phyto-geographical
region and particularly its Pontic province within the section of the Caucasus (Zohary, 1973).

The south-western and south-eastern borders are connected with two refugia of Tertiary flora: Euxine-Colchic
Deciduous Forest (which is a distinct type of temperate rainforest) and Caspian Hyrcanian Mixed Forests, also
classified as rainforest (Nakhutsrishvili, Zazanashvili & Batsatsashvili, 2011; Nakhutsrishvili et al., 2015), and
two distinct terrestrial ecoregions (Olson et al., 2001) (Map 2, see also ecoregions2017.appspot.com).

The south-western border was drawn on the Melet river close to the city of Ordu (Turkey) because it is recognised
by phyto-geographers as the border between the Colchic and Euxinian sub-provinces of the Euxinian province,
dividing the relatively higher and wetter mountainous area of the eastern Black Sea (Colchic) part with its
higher density of species of Euxine-Colchic origin from the relatively drier and less mountainous western part
(Davis, 1971; Dolukhanov, 1980; Browicz, 1989; Avci, 1996).

Deciding the south-eastern border was more difficult. Iranian exerts proposed including the entire Hyrcanian
region in the Caucasus ecoregion. From a purely biogeographical viewpoint this would have made sense, but
the ecoregion would then have almost directly bordered Turkmenistan — part of Central Asia—which would have
gone against the traditional, general geographical and historical-geographical understanding of the Caucasus
as a piece of land or isthmus located between the Black and Caspian Seas (Encyclopaedia Britannica 2018).
Finally, it was agreed to include in the Caucasus Biodiversity Hotspot only the western, most humid and most
typical part of Caspian-Hyrcanian Mixed Forests and to draw the ecoregion boundary on the administrative
border of Gilan province of Iran, close to the town of Ramsar. Within the Hyrcanian bio-geographical province,
precipitation decreases quite steeply from west to east, while mean annual temperature increases in the same
direction; as a result the summer-dry season is much longer in the east. These climatic difference affect
vegetation character: in the east one can find semi-arid ecosystems, which are not typical for Hyrcanian forests,
and elements of flora that are much more typical of Central Asia (Talebi, Sajedi, Pourhashemi, 2014; Tohidifar
et al., 2016; Khalili & Rahimi, 2018, etc.).

2 Alignment of the northern boundary of the Caucasus with the Kuma-Manych tectonic depression follows the approach of Russian geographers.
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Physical-geographical features

The Caucasus ecoregion covers about 586,800 km2, extending over all of Armenia, Azerbaijan and Georgia,
the North Caucasian part of the Russian Federation (including the republics of Dagestan, Chechnya, Ingushetia,
North Ossetia, Kabardino-Balkaria, Karachay-Cherkessia and Adygea, and the Krasnodar and Stavropol
administrative regions of Russia), north-eastern Turkey, and part of north-western Iran.

The forest biome covers around 20% of the region’s total area, freshwater ecosystems — nearly 12%, high
mountains (more than 1,800 m above sea level) — 18%. The remaining 50% is covered by coastal ecosystems
(there are 4,139 kilometres of coastline in the Ecoregion) and dry ecosystems (dry open woodlands and scrublands,
steppes and semideserts).

The Ecoregion has several major topographic features (Map 1):

e The North Caucasus Plains extend from the northern side of the Greater Caucasus mountain range to
the Kuma-Manych Depression. The southern part of the plains belong mostly to the Pontic Steppe terrestrial
ecoregion. The western part of the plains is covered by cultivated lands, which were once grassland steppe,
the eastern part by semideserts (used as winter pastures). The principal fauna species in the near past included
the globally threatened Saiga Antelope, which is possibly extinct from the region because of the dramatic
decline of the Kalmykia source population (Kuznetsov & Lushchekina, 2002; Neronov et al., 2013).

The North Caucasus Plains lie entirely in the Russian Federation and contain the Kuma-Manych Conservation
Landscape (see the chapter “Conservation Landscapes”).

e The Greater Caucasus Mountain Range extends across the Ecoregion from the northwest
to the southeast for nearly 1,500 km extending into Azerbaijan, Georgia and the Russian Federation.
The highest summits rise to more than 5,000 m in the central part (reaching 5,642 m on the summit of
Mt. Elbrus, the highest peak of the Caucasus) and to more than 4,000 m in the western and eastern parts
of the range. The main ecosystems include different types of forest, high mountain grasslands and shrubs,
and sub-nival and nival ecosystems. It is considered to be one of the centres of origin of high mountain species
(Dolukhanov, 1966). The principal fauna species include the globally threatened Leopard, Bezoar Goat and
endemic Western Tur, as well as Brown Bear, endemic Eastern Tur, Caucasian Chamois and Caucasian
Red Deer (see also the brief descriptions of Western, Central and Eastern Greater Caucasus Conservation
Landscapes in the chapter “Conservation Landscapes”).

e The Transcaucasian (or South Caucasus) Depression lies between the Greater and Lesser Caucasus
mountain ranges and extends across Georgia and Azerbaijan. The Kura river (the longest river in the region
— 1,515 km) flows through the eastern part of depression for much of its length on its way to the Caspian Sea.
There are three prominent elements within the depression:

(a) humid Kolkheti Lowlands in the western part of the depression covered by endemic alder forests
and wetlands (including unique percolation bogs) that are related to the Colchic refuge of Tertiary flora
(Garsteki et al.,, 2017) and also classified as temperate rainforests (Nakhutsrishvili, Zazanashvili &
Batsatsashvili, 2011); it is an important stopover site for migrating birds;

(b) dry Kura-Ara(k)s Lowlands in the eastern (Caspian) part comprising steppes, semideserts and deserts,
and flood plain (so called Tugai type) forests, fragmented remnants of which have survived along rivers;
the fauna of this element includes the globally threatened goitered gazelle;

(c) the Iori-Ajinour Plateau, located in the north-eastern part of the depression, and which is represented
by low mountains and plateaus covered by a combination of dry pistachio-juniper open woodlands, steppes
and semideserts. Fauna in the near past included the globally threatened Leopard.
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The Kolkheti and Iori-Mingachevir Conservation Landscapes correspond to the “a” and “c” elements of
the depression. The Caspian Conservation Landscape partly covers the most eastern part of
Kura-Ara(k)s Lowlands. Also, important is the Likhi Bridging Landscape that divides the western and
eastern parts of the depression and serves as a natural bridge between the Greater and Lesser Caucasus.

e The Lesser Caucasus Mountain Chain (and the Dogu Karadeniz Daglari)? borders the Southern Uplands
from the north, east, and west and extends across Georgia, Turkey, Armenia, Azerbaijan, and into Iran.
The highest summits rise to nearly 4,000 m. The main habitats include different types of temperate forests and
high mountain grasslands. The north-western part of the chain mostly belongs to the Black Sea catchment
basin. It is humid (with a maximum mean annual precipitation of 4,500 mm at Mt. Mtirala in Georgia) and
covered by refugial Colchic forests with tall evergreen underwood and concentrations of Tertiary relict and
endemic plant species. These forests are also classified as temperate rainforests (Nakhutsrishvili, Zazanashvili
& Batsatsashvili, 2011). In contrast, the south-eastern part of the chain is much drier: juniper open woodlands,
mountain steppes and xeric shrubs predominate along with drier types of temperate broad-leaved forests.

Most of the Western and Eastern Lesser Caucasus Conservation Landscapes lie in this mountain chain.
The fauna of the western part includes the relict and endemic Caucasian Salamander and Caucasian Viper,
as well as Brown Bear, European Lynx and Caucasian Red Deer; in the eastern part the principal species are
the globally threatened Leopard, Bezoar Goat and Mouflon.

e The Southern Uplands®, made up of lava ridges and a broad volcanic plateau, are surrounded by
the Lesser Caucasus mountain chain. The Southern Uplands extend across parts of Georgia, Armenia,
Azerbaijan (Nakhchivan), Turkey, and Iran. The feature has an average elevation of 1,700-1,900 m and
rises to more than 5,000 m at its highest point). The area is dry, mostly forestless, covered by mountain
steppes, high mountain grasslands and dry shrub communities; it is moderately rich in lakes and wetlands.
Fauna includes Brown Bear, European Lynx and a variety of reptiles.

The Sarikamish-Maku and South Caucasus Uplands Conservation Landscapes and three Bridging Landscapes
lie in this area.

e The Talysh-Western Alborz Mountains in the south-eastern Caucasus extend along the Caspian Sea
across the border between Azerbaijan and Iran. These mountains, which rise to more than 4,000 m (within
the Caucasus boundaries), are separated from the Lesser Caucasus mountain chain by river depressions
and mountain ridges. Lower slopes (up to 800-1,000 m) facing the Caspian Sea are covered by relict humid
Hyrcanian broad-leaved forests; at higher elevations the climate becomes drier and Hyrcanian forests are
replaced by temperate broad-leaved forests and mountain steppes. Principal fauna species are Leopard,
European Lynx and Brown Bear.

The Hyrcan Conservation Landscape almost fully coincides with the area.

e The Sabalan (Savalan) mountain range, named after the inactive volcano Sabalan (4,811 m), is formed
from parallel ridges and serves as a natural bridge between the Lesser Caucasus and Talysh-Alborz
mountains within north-western Iran. Its main habitats include mountain steppes (up to 2,300-2,500 m) and
high mountain grasslands with thornbush communities at higher elevations up to approximately 4,000 m
(Encyclopaedia Iranica 2011). The principal fauna species is Leopard.

The Arasbaran Conservation Landscape partly coincides with the Sabalan mountain range.

3 Dogu Karadeniz Daglari — Eastern Black Sea Mountains of Turkey that we consider as the most western part of the Lesser Caucasus mountain chain.
4 Southern Uplands or Southern Caucasus Uplands — we use this toponym for all mountainous areas, ridges and plateaus bounded by the Lesser Caucasus
mountain chain from west, north and east.
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Terrestrial Ecoregions

The Caucasus Ecoregion fully or partly covers the following terrestrial ecoregions (Map 2), see also
the interactive map at ecoregions2017.appspot.com);

Fully:

e Caucasus mixed forests
(https://www.worldwildlife.org/ecoregions/pao408);

e Azerbaijan shrub desert and steppe
(https://www.worldwildlife.org/ecoregions/pai305);

Partly:

e Western part of Caspian-Hyrcanian mixed forests
(https: //www.worldwildlife.org/ecoregions/pao407);

e Eastern part of Crimean- Submediterranean forest complex
(https: //www.worldwildlife.org/ecoregions/pao416);

o The most northern portion of Eastern Anatolian deciduous forests
(https://www.worldwildlife.org/ecoregions/pao420);

e Eastern, Colchic part of Euxine-Colchic deciduous (broadleaf) forest
(https: //www.worldwildlife.org/ecoregions/pao422; shape of this terrestrial
ecoregion needs substantial revision, see e.g. Nakhutsrishvili et al., 2011);

e A small portion of the most western part of Elburz Range Forest Steppe
(https: //www.worldwildlife.org/ecoregions/pao507);

e A small portion of the most eastern part of Northern Anatolian Conifer and Deciduous Forest
(https://www.worldwildlife.org/ecoregions/paos15);

e A small portion of the Northern part of Eastern Anatolian Montane Steppe
(https://www.worldwildlife.org/ecoregions/pao805);

e A small portion of the Southern part of Pontic Steppe
(https://www.worldwildlife.org/ecoregions/pao814).

The Caucasus Ecoregion’s southern borders are mostly in line with biogeographical concepts accepted
by Caucasus specialists (Davis, 1971; Zohary, 1973, Dolukhanov, 1980; Browicz, 1989; Avci, 1996, etc.).
Furthermore, the importance of geographical barriers, such as main watersheds, larger river valleys in
determining climatic patterns and correspondingly patterns of vegetation has been known for a long time;
it was used for one of the first botanical-geographical divisions of the Caucasus that is partly valid even today
(Kuznetsov, 1909).

Delineation of the northern border is based mostly on geological criteria because there is no obvious bio-
geographical border. Looking at the interactive map of terrestrial ecoregions, we see that the Pontic Steppe
(PA0814) ecoregion extends far beyond the Caucasus boundaries up to the Ural mountains in the north-east.
Unlike this ecoregion, the Crimean Submediterranean Forest Complex (PA0416) has much closer phyto-
geographic and geographic relations with the Caucasus (Kuznetsov, 1909; Doluhanov mit Bohn, 2000-2003;
Doniti et al., 2000-2003).
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Biodiversity Hotspots

At the time the boundaries of the Caucasus Ecoregion were being decided, 25 Biodiversity Hotspots were
identified worldwide (Mittermeier et al., 1999; Myers et al., 2000). Since then, more Hotspots have been
added and the shapes of some Hotspots revised: today, 36 Biodiversity Hotspots are considered as priorities
for global conservation (Marchese, 2015)°. In the early 2000s, the Irano-Anatolian Biodiversity Hotspot was
mapped. Covering 1,384,926 km?2 ¢, the hotspot extends from the western part of central Turkey (western
Anatolia) through Iran to Turkmenistan in the east, and from southern Georgia in the north almost to
the Indian Ocean in the south, coinciding to a large degree with the western part of the Irano-Turanian Floristic
Region (Takhtajan, 1986). During this exercise, the boundaries of the Caucasus Hotspot were revised: along
with some other changes, the most northern part of the Terrestrial Ecoregion PA0O805 Eastern Anatolian
Montane Steppe, initially included in the Caucasus, was cut and added to the newly delineated Irano-Anatolian
Hotspot (Mittermaier et al., 2004).

The map of the Caucasus Hotspot with its revised boundaries is attached to the corresponding chapter of
the second edition of the World’s Hotspots book (Zazanashvili et al., 2004). Those boundaries are supported by
a number of concepts (Gagnidze, 1999; Zazanashvili, Gagnidze & Nakhutsrishvili, 2000; Olson & Dinerstein,
2002, etc.), but some parts of the boundary are highly questionable. Especially doubtful is the northern-most
part of the Eastern Anatolian Montane Steppe ecoregion, represented by the volcanic uplands of Djavakheti
(Georgia), Arpi Lake (Armenia) and Childir Lake (Turkey). This part of the Caucasus is a single continuous
assemblage of high mountain and freshwater ecosystems where steppe plant communities occur along with
widespread mesic subalpine and alpine grasslands and herb lands that are also typical for other parts of
the Caucasus. Other characteristic elements are the remnants of Caucasian subalpine pine (on drier slopes) and
poplar-ash-birch woodlands that were quite common in the past in certain habitats (Troitsky, 1927; Sosnovsky,
1933; Gulisashvili, 1952; Dolukhanov, 2010, etc.). The area’s fauna, particularly mammalian fauna, is also quite
“circumboreal” (it is not similar to the fauna of the Irano-Turanian region of the Ancient-Mediterranean sub-
kingdom, according to Takhtajan, 1978, 1986) and does not differ substantially from other parts of the Caucasus.

From the perspective of conservation planning and management, Caucasian specialists also think that
it does not make much sense to include a small portion of the Caucasus into the Irano-Anatolian hotspot:
e.g. Armenia’s portion of the Irano-Anatolian hotspot is less than 1% of its total area, Georgia’s portion —
around 0.2%, and the same for Azerbaijan (part of Nakhchivan).

Conclusions

The Caucasus ecoregion’s boundaries are based on a mixed concept and the process of deciding them was
driven by stakeholders and experts. While the boundaries are still conditional, they are much more natural than
the political-administrative borders that defined the Caucasus during the Soviet period. At the same time, we
retain the initially agreed concept of the Caucasus (Biodiversity Hotspot) boundaries (Mittermaier et al., 1999;
Williams et al., 2006), noting that revision of the agreed boundaries would require a considerable amount of
research to identify the proportions of Caucasian (in a broad sense) and non-Caucasian biogeographic features
within the areas of interest.
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5 See also https://www.cepf.net/our-work/biodiversity-hotspots/hotspots-defined
¢ See https://www.cepf.net/our-work/biodiversity-hotspots/irano-anatolian and https://atlas-for-the-end-of-the-world.com/hotspots/irano-anatolian.pdf
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