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Background

Armenia is known for its floristic richness and wide diversity of habitats. Being located in the heart of one of the world hotspots for biodiversity and the Vavilov’s centers for origin of cultivated plants Armenia is notable for huge biological, particularly plant diversity. About a half of species of the whole Caucasian flora grow here (3500 species from 150 families), on the area, which forms only 5% of the Caucasus. 124 of them are local endemics, 387 are Red Data listed species.

Here, on the territory less then 30000 sq. km one can find all the main plant formations typical for the Caucasus region except humid subtropical vegetation. Armenia is situated on the junction of dry Armeno-Iranian and humid Caucasian floristic provinces and, thus, of two floristic subkingdoms: Boreal and the Old Mediterranean. So, the mixture of different floristic elements as well as diversity of ecological conditions and bright ecological history of the country is the main causes of diversity of species and habitats.

Conservation of plant and habitats diversity is the one of the most actual goals in the republic. Economic and social crisis, which followed the destruction of the USSR, war and the earthquake of 1988, led to the intensive and non-sustainable use of natural resources. So, for now, the conservation and restoration of the habitats is a highest priority task.

Armenia is the one of those countries, which has signed and ratified the Convention on Biological Diversity and adopted a Global Strategy for Plant Conservation in 2002. The Strategy contributes to the World Summit on Sustainable Development target agreed in Johannesburg in 2002 to significantly halt the decline in biodiversity by 2010. It includes 16 tangible targets to be achieved by 2010. The target 5 calls to protection of 50% of the most important areas for plant diversity. Targets 1.4, 1.5 and 2.14 of the European Plant Conservation Strategy are also based on the identification, monitoring and management of IPAs. 

Important Plant Area (IPA) programme aims to identify and protect a network of the best sites for plant conservation, identified using globally consistent criteria.

The studies on the IPAs in Armenia have been supported by the second RSG in 2003-2005. 26 sites were listed as priority sites as well as the provisional listing of candidate sites has been developed (all these are mainly respond to the criteria A and C). Because of data deficient and so some difficulties we met regarding criterion B it was intended to continue the further identification of the IPAs with the focus on floristic richness. Working on this project we focused on the identification of the floristic richness through the botanical data collection and analysis and preparation of the check-lists of indicator species for each habitat type. The other goals of the project were organization of some field seminars in different regions of Armenia involving local conservationists and publication and dissemination of related materials in a form of a leaflet and posters. 

Methodology

The work has been held in accordance with the Research Timetable (Annex 2). 

Conventionally one can divide the work by the activities to three stages: 1- archival studies and preparation to the fieldwork, 2 - the fieldwork, 3 - data processing and analysis.

The corresponding data collecting has been held before starting the expeditions and included herbarium and literature studies as well as an interviews, personal experience processing etc. The investigation of flora and vegetation was done with the use of taxonomic and geobotanical methods through the studies of the herbarium collections and collected plants determination, as well as descriptions done during the fieldwork. 

The determination of plants was done with the use of the following manuals: “Flora of Armenia”, “The key for Caucasus plants determination”, “Flora of the USSR”, “Flora of Turkey”, “Flora Iranica”.

The principles given in the guidance for IPAs’ selection in Europe (Identifying Important Plant Areas. A Site Selection Manual for Europe and a basis for developing guidelines for other regions of the world.) Produced by Plantlife International in 2002 was used as a basis for selection ones in Armenia.

According to that the IPA definition is given as a natural or semi-natural site exhibiting exceptional botanical richness and/or supporting an outstanding assemblage of rare, threatened and/or endemic plant species and/or vegetation of high botanic value. 

The three principles of IPA identification are based on three criteria:

Criterion A: The site holds significant populations of one or more species that are of global or European conservation concern.

Criterion B: The site has an exceptionally rich flora in a European context in relation to its biogeographic zone.

Criterion C: The site is an outstanding example of a habitat type of global or European plant conservation and botanical importance.

In this work we focused on the criterion B and indicator species check-lists for each habitat type, which is used in assessment of the botanical richness areas. The check-list, used in assessment of botanical richness sites, should include examples from one or more of the following groups:

· Species characteristic to a particular habitat (a species that is wholly or largely restricted to a particular habitat type)

· Endemic species (where these are numerous and/or characteristic to the habitat type)
· Nationally scarce or rare species (where these are characteristic of the habitat type)
Work description and results

So far as the classification of vegetation/habitats in Armenia is a subject of difference of scientific opinions owing to its high diversity we decided to operate with the main categories, based on the classification schemes given by A.Grossheim and A. Takhtajan. So, preparation of the check lists and selection of the botanical richness areas has been done by the following habitat types:

Sandy desert – only a few small areas in Ararat Valley represent the psammophyllous (sand-adapted) vegetation. All of them are located within the recreation area. The best site within this habitat is reservation “Goravan Sands “(200 hectares) by the left bank of River Vedi. This is a habitat for a number of rare and endemic species of global conservation concern. This is the only sandy desert in Caucasus Minor.

Semideserts and friganoids – this habitat type is the one of the most typical to Armenia and encompass high diversity of plant communities. The largest areas covered with semidesert plant communities may be found in Ararat Valley and its foothills, Central Armenia. They also may be found further to the south of the republic. These may be formed with spiny shrubs, different representatives of Lamiaceae family, Arthemisia fragrans, Capparis spinosa and other plants. Semidesert is very interesting in spring – many beautiful bulb plants grow here.

Plant communities formed with spiny shrubs i.e. some species of Astragalus, Acantholimon and Onobrychis cornuta are spread in different parts Armenia, vary by their ecology and known as tragakant communities. 

Shibljak – a spiny shrub Paliurus spina-christi is the main edificatory species in this scrub habitat. Shibljak occurs in the north and south of Armenia on the altitudes usually up to 1100-1200m. The herbaceous vegetation is very diverse, rich with steppe elements.

Juniper open forests are the one of the most arid habitats. The main trees, forming this vegetation type are Juniperus polycarpos, J. foetidissima, J.oblonga. Juniper forests historically reduce because of tree cutting. Wonderful fragments of this habitat type may be found on Artanish peninsula and Areguni Mnt. Range, Lake Sevan basin and further in the south of the republic.

Arid open forests are wide spread in Armenia and are formed with a series of tree and shrub species, many of which are rare and endemic to the republic. These are wild pears, Acer iberica, Cotoneaster, Amigdalus, and Cotinus etc.  Often they occur in unique combinations such as the IPA with wild pomegranate-tree (Punica granatum) and pistachio-tree (Pistacia mutica) near Goris, Southern Armenia.

Steppes in Armenia cover vast areas and are very rich in their floristic composition and diversity of plant communities. Plants typical to steppes widely occur in meadows, open forests and other habitats. In the mid-XX century large areas within the steppe zone have been plugged and many aboriginal habitats were lost forever. The majority of feather grass steppes have been destroyed and only small fragments survived. 

Forests are not typical to Armenia and cover only about 7% of its territory, the largest forests (about 60%) are in the north, 25-30% in the South and the rest in central region presented with small fragment. There are some differences in structure and floristic composition of northern and southern forests but in general the main dominants are oak (Quesrcus macranthera, Q.iberica), beach (Fagus orientalis) in the north and Carpinus orientalis, C.betulus both in the north and south.

Meadows change steppes with an altitude, spread over the upper forest line and cover more humid areas. Meadow vegetation often occurs in gorges and by mountain streams within steppe zone, on forest glades. Many meadow plants grow mixed in other than meadows habitats. The meadow communities are divided on the grass, herbaceous and grass-herbaceous meadows with many subcategories within each of those.

Subalpine habitats in Armenia present some types of communities: subalpine meadows, high herbaceous vegetation, Rhododendron caucasicum communities. This group of habitats is more typical to the Northern Armenia where it is more humid.  Subalpine high herbaceous vegetation is more typical to northern regions of Caucasus, in Armenia this relict type survived only with small fragments, the main representatives are Aconitum orientale, Delfinium flexuosum, Lilium szovitsianum, Telekia speciosa, Ligustucum alatum and others. Rhododendron caucasicum is in the Red Data list, it grows in the Northern Armenia together with Vaccinum myrtillus, Empetrum nigrum, and Daphne glomerata.

Alpine habitats – in different regions of Armenia the lower limits of alpine habitats vary from 2500 to 2900m above sea level. Alpine meadows or carpets are the main type of alpine habitats, which formed mainly with low rosette plants. The vegetation cover is only a few cm tall. Typical alpine carpets in Armenia are very mosaic and bright in flower and formed with the following dominant species: Campnula tridentata, Pedicularis crassiorostris, Gentiana pontica, Taraxacum stevenii, Sibbaldia procumbens, Primula algida and others.  Other types of alpine communities present scree and rock vegetation, grass and sedge communities.

Wetlands (lakes, marshes, rivers, streams) are not typical for Armenia as it is arid country. All habitats under this category need special attention, so far as they are very fragile and are being both under human and climate change pressure.

Salt marshes – here we separate this habitat type from wetlands because of a very specific structure and composition of salt marshes. Plants, growing here are very specific and adapted only to salty substrate. Many representatives of the flora are known only from this habitat and are species of regional/global conservation concern.

Preparation of the check lists

The check-lists for habitat types are prepared (see the MS ACCESS data basis). For each habitat type they consist of the species’ list, selected according to the three categories: species characteristic to the habitat type, endemic species typical to the habitat and nationally rare species typical to the habitat type (see the data base).

The species distribution by habitats in the check lists are shown in the figures below:

Species characteristic to a habitat:
Sandy desert (6), semideserts and friganoids (60), salt marshes (27), shibljak (13), juniper open forests (4), arid open forests (8), steppes (187), forests (73), meadows (92), subalpine habitats (23), alpine habitats (12), wetlands (67).

Endemic species (national endemics) typical to a habitat: 

Sandy desert (1), semideserts and friganoids (15), salt marshes (2), shibljak (10), juniper open forests (5), arid open forests (17), steppes (40), forests (22), meadows (19), subalpine habitats (11), alpine habitats (3), wetlands (0).

Rare species typical to a habitat:

Sandy desert (16), semideserts and friganoids (72), salt marshes (12), shibljak (3), juniper open forests (0), arid open forests (3), steppes (20), forests (21), meadows (7), subalpine habitats (9), alpine habitats (13), wetlands (64).

According to the figures one can outline the semidesert and friganoid habitats, which are notable for high number of rare and endemic species. A high diversity of plant communities is observed within this habitat type.

Steppes are also very rich in endemics and rare species. But, besides this, it is the vegetation type, which shows the highest botanical richness in Armenia. 

Wetlands in arid Armenia, the country with continental climate, present a rare habitat type, refugiums for relict vegetation and show a high number for rare species.

Low numbers of rare and endemic plants in juniper open forests is the results of the following: this habitat type is very specific and is considered as vegetation type because of the structure of communities and specific shrub edificator (community forming species). What about the herbaceous plants in these habitats, they are diverse representatives of steppes, meadows, semidesert and friganoid vegetation etc.

Selection of the sites 

Selecting the botanical richness sites (see Annex 1) within the each main habitat type we have tried to encompass the diversity of plant communities of different classification units (i.e. formations, associations) as widely as possible. 

According to the IPAs selection manual (Plantlife, 2002) the botanical richness sites should be identified for and within each habitat type. There is also a note about mosaic habitats, which are typical in mountainous countries. It says, that “In a case of mountainous areas, for example, it is possible to identify certain areas as particularly rich examples of a habitat type …, however the IPA may contain many other habitats within its boundaries.” The ultimate aim of the IPA programme is to ensure that the selected sites are adequately protected and managed, will be protected and managed or can be protected and managed as sites. 

So far as Armenia is a mountainous country (altitude fluctuations from 390 to 4095 m above sea level), the vegetation cover changes in accordance with altitude belts. So, the main belts/zones form semideserts, steppes, forests, high mountain meadows, subalpine and alpine vegetation. Scree, rock, wetland vegetation occurs within of each of these zones and form azonal vegetation. In Armenia one can observe a very mosaic habitat within each zone. So, almost all the areas, we have identified within the certain habitat type are more or less mosaic. 

But there are ecosystems of botanical importance in Armenia, which encompass some altitude zones and thus, present two and more habitat types within one ecosystem. It is difficult to outline only one basic habitat type, so far as all those represented are of almost an equal importance and value. We have selected the following sites within this category: Dilijan National Park, Khosrov Statae Reserve, Shikahokh State Reserve, Mnt. Arailer, Mnt.Arteni and Artanish Peninsula (state reserve within the Sevan National Park) which also can be considered as an important plant area, as showing an extremely high floristic richness in national context. For example, Artanish Peninsula presents the following habitat types: steppe, juniper open forest, friganoid vegetation, oak forest, meadow, scree and rock vegetation, wetlands; the total number of vascular plant species is about 750. Comparing the areas only 100km² against 30000 km² of the republic (there are 3500 species in Armenian flora) we see, how high is the index of floristic richness of Artanish. So, I think, that the assessment criteria in relation to this kind of ecosystems can be the number of species per area unit. This approach can be considered as applicable to the Caucasus region.

Field seminars 

The main idea of these seminars was to introduce IPA programme to those, involved in plant conservation on local level, to show them some of the IPAs in their area, to teach the basics of botanical research and plant conservation (when needed) and to involve them into the further monitoring of the sites. Also to provide them with some initial equipment for collecting herbarium – frames (herbarium folders).

The first field seminar (28 – 29.06.2006) was organized in the village Nerkin Hund, which is in the far South of Armenia, about 40 km from Kapan town, far from the main road in the forest area of Shikahokh Reserve (an IPA, Criteria A, B, C). This location was chosen because of being located in the one of the most interesting ecosystems in Armenia – relict plane grove, which covers an area 60 hectares by both banks of the Tsav River. It formed with Platanus orientalis, which is listed in the Red Data books of Armenia and former USSR. This is the largest plane grove in the Caucasus and former USSR. 
There is a nice legend about the origin of this grove. In ancient times, when this site was located by the one of trading roads, traders used to stop for a rest at the River Tsav. Some of their plane sticks have been left stuck in a wet soil here and sprouted after. 

The average age of the trees is 480 years. Some of them are more then 800-1000 year old, the age of the oldest specimen is about 2000 years. At present the number of trees is 1800, meanwhile in 1969 they were 2250.

The present condition of the grove is far from satisfactory:

● the majorities of the trees are holy, they broken and fall down. Only in 2004 12 trees have fallen.

● there is no natural reproduction within the grove - the absence of the young generation negatively affects the natural recovery of the plane-trees’ population.

Natural expansion and recovery of the area of this grove has been observing till 1955, but after the condition of the grove has changed. Because of some natural reasons and absence of any conservation/recovery measures the reduction of the area of this ecosystem takes place since that time.

We have been in this spot before, working on the second RSG, when we discovered here the best example of community based conservation initiatives lead by Derenik Hovhannisyan, secretary of NGO “Khustup”, who lives in Nerkin Hund and look after the grove. The Plane Grove has a status of a State Reservation within the “Shikahokh” State Reserve. But, unfortunately, in fact, this unique plant community doesn’t get any governmental support.

We have visited the Grove and studied also herbaceous vegetation around, as well as the plane-tree nursery, created by local people. The problems of restoration and conservation have been discussed. Some possibilities on further collaboration were also considered, particularly, on ecotourism/botanical tourism development in this area. The one of the most knowledgeable and experienced tour operators Marat Shahbekyan (Armenia Travel+M), who specializes on ecotourism was the one of participants and made valuable and constructive notes on it.

Four–day event has been organized on the North (17-20.07.06). Have been involved the staff members of “Sevan” and “Dilijan” National Parks as well as director of Sevan Botanic Garden, i.e. people, who are first involved in conservation of local flora. 

“Sevan” National Park covers an area about 150 000 hectares. It includes the largest in the region freshwater high mountain lake Sevan (coastline about 180 km, 1900m above sea level) and surrounding mountains. Flora is very rich and diverse (about 1500 species of vascular plants). The vegetation presents meadows, subalpine and alpine habitats, juniper open forests, tragacant communities, oak forest remnants, wetlands. Recreation area is lining along the coastline. The following areas have been selected as IPAs within Sevan National Park: Artanish peninsula (Criteria A, B, C), Mashtotsner (Criterion B), Gjunei Reservation (Criteria B, C).

“Dilijan” National Park (29 000 hectares) was established for protection of forest habitats. But it includes also meadows, subalpine habitats, wetlands and shibljak. So it is listed in our IPAs list in the group II – the sites, representing 2 and more habitat types (Criteria A, B, C). Except beach and oak forests, Dilijan National Park presents unique conifer forests: pine and yew groves, grove with Corylus avellana as well. 

The first two days we (see the list of participants attached) visited: some coastal areas, Artanish peninsula, Mashtotsner, oak sparse forest on Aregouni Mnt.Range and Sevan Botanic Garden. The next two days we spent in the “Dilijan” National Park, where the botanist of the last one joined our group. Karen Aghajanyan, deputy director of “Dilijan” national park accompanied us. That was a good idea to bring them (representatives of both National parks) together, so they had a chance to exchange some experience and further collaboration ideas. Yew grove, subalpine meadows, beach forest and a small lake Parzlich hidden in the forest have been visited. 

The basics of botanical fieldwork, herbarium collection, and plant determination have been introduced to the participants. Some approaches in plant conservation too. Plants for national park’s herbariums have been collected. Also some material for Museum of Sevan National park has been collected. The IPAs program and its objectives have been introduced to participants, as well as practical advice on how they can contribute on place. Valuable contacts are made for further monitoring of the sites. The main threats for the visited sites and existing problems (as, for example, difficulties in yew natural reproduction) in conservation have been clarified.

The project results have been introduced and discussed on the meeting in the Institute of Botany.
3. Difficulties

1) An adequate data deficient regarding both rare and endemic species and their populations and habitats in Armenia especially in conditions of very rich flora and huge habitat diversity.

2) Lack of published data, which might be useful in the sites selection.

3) Absence of the similar studies in neighboring countries – no data from other parts of the geographical area.

4) A very dry summer of 2006. Some plants, which we expected to see in the wild, didn’t appear this year, others passed the flowering stage very quickly, some were just scorched by sun. The data of the previous years was used in this case.

4. Findings

8 hectare large population with complete dominance of Salvia dracocephaloides was found at the Ararat Valley (see the PPT presentation). This site included in the list of potential IPAs.

Pink form of Papaver macrostomum discovered at the crop field by the River Eghegis (Vayotsdzor Marz).

5. Conclusions and outcomes

1. Check lists for each habitat types are prepared. They will be keeping updated.

2. 17 IPAs are selected within the category botanical richness sites. They divided on 2 groups: the sites, presenting one habitat type (11) and those, presenting 2 and more habitat types (6). The selected sites encompass the main habitats in Armenia and large number of vegetation classification subcategories. Other new sites can be identified within this category (data deficient needs to be filled).

3. The IPAs studies in Armenia should be continued with further focus on other groups of plants, fungi and lichens.

4. Management level of 10 of the selected sites stated as “poor” or “no management”. So the further activities will be aimed to attract attention of the government structures on the management problems and to promote work with local conservationists/ communities.

5. The 4 mini-posters (A3+ format) and a leaflet are produced. The posters present the target subjects, selected as being of the most endangered. 2 Red Data listed iris species (I.lycotis and I. elegantissima) are collected for sale in April-May and there is no any measure undertaken to stop it. (I elegantissima is the one of those species selected for the WUC campaign (see below), organised by Planta Europa). 2 posters are devoted to the target IPAs: relict plane grove (Platanus orientalis is also selected for WUC) and Artanish peninsula.

The leaflet introduces the IPAs program and this project in Armenian and English.

6. Use of the results and future developments

* Since last year Armenia involved in the 2-year long project, supported by CEPF, aimed to produce the Red Data Book of Caucasus, in accordance with which all the candidate plant species are being accessed in accordance with the new IUCN criteria. Beside this recently the government of Armenia decided to support the publication of the new Red Data Book of Armenia. These will let us have completely new and updated red list for plants by the nest year. These data are essential for the final selection of the IPAs under the criterion A (the site holds significant populations of one or more species that are of global or European conservation concern). So, our further activities regarding the IPA studies in Armenia will be to review the selected sites and add new ones in accordance with an adequate data on the rare species. The other groups of plants as well as fungi and lichens will be involved as well.

 * Some of the project materials (data, photos) will be used in the Planta Europa (www.plantaeuropa.org) campaign “Wake up Call for Plants in Europe” where Armenia takes part (I am coordinating the activities in Armenia). In particular, all the species selected for the campaign by the Panel of local experts are among those presented in the selected IPAs and some are of the most endangered. The results of the vote will be announced to coincide with the PE Conference and the message taken to the European Environment Ministers meeting in Belgrade in October
* Contacts established in the regions are involved in the further monitoring of the IPAs.

* Publications: posters and the leaflet are aimed to raise the awareness of authorities and wide public related to rare species and habitats and the necessity of their conservation. They are spread in the country: Ministry of Environment Protection and other related government structures, schools, higher education institutes, local organizations (NGOs, National Parks, Botanic Gardens)  etc.

* The project contributes to implementation of the Global Strategy for Plant Conservation, and its results and outputs will be presented on the 5th Planta Europa Conference to be held in Romania in September 2007.

* Our further activities will be focused also on conservation of particular IPAs and on persuading government to establish new protected areas for protection other than forest habitats in Armenia. (Note: the state reserves have been established mainly for protection of forests, meanwhile some other habitat types are out of protected area now).
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The rate changes led to certain changes in prices and services in the country, particularly, driver fee, petrol, food and accommodation. At the same time development of publishing industry in Armenia has led to the higher quality and cheaper print prices. So, some redistribution within the budget categories let me to escape of inflation’s damage without affecting the work.

	ITEM
	Unit
	Quantity
	Unit cost

      US$                £
	Total expenses

    US$                    £

	1.Local travel

•Driver fee

•Petrol, engine oiled.

Accommodation

Food (seminar days are excluded here)

2. Field equipment

•herbarium frames/folders/

3.Film / photography
3. Publication  •design

• print
    total       

4. Seminars 

• stationery and education materials

• coffee and lunch boxes for participants

5.Miscellaneous

• internet connection

•stationery

•postal services

•books
	days

days

nights x persons

days x persons


	54

54

42x 4

48 x 4

10

48
	50

40

18 (72)

25 (120)

20

20


	29

23

10 (42)

15 (70)

12

12
	2700

2160

3024

4800

200

130

(140)

(1126)

1266

250

960

125

265

180

120
	1588

1271

1778

2823

118

76

(82)

(663)

745

147

564

73

155

106

70

	Total
	
	
	
	
	16180
	9514


Local currency: AMD (Armenian Dram)

Exchange rates: 1US $= 415AMD 

      1£=722 AMD 

Botanical Richness Sites of Armenia 

(Important Plant Areas, criterion B) 

Group I – the sites, representing one habitat type

Habitat type: sandy desert

Total number of indicator species: 23

1. Gorovan Sands

Location: Ararat Valley, Central Armenia

Area: 200 hectares

Total number of species (vascular plants): 90
The number of indicator species represented: 23

Status: state reservation

Main threats: recreation

Management level: very poor 

Habitat type: semideserts and friganoids

Total number of indicator species: 147 

2. Vegetation of the Tertiary Red Clays

Location: close to Yerevan city, Central Armenia

Area: 3 hectares

Total number of species (vascular plants): 95

The number of indicator species represented: 45

Status: recommended as state reservation (Red Data Book of Armenia, 1988)

Main threats: recreation

Management level: no management

3. Erebouni Reserve of Wild Weats 

Location: close to Yerevan city, Central Armenia

Area: 89 hectares

Total number of species (vascular plants): 235

The number of indicator species represented:  72

Status: state reserve

Main threats: recreation

Management level: good, is being improved

4. Southern slope of Urtsasar

Location: foothills of Ararat Valley

Area: 100 hectares

Total number of species (vascular plants): 235

The number of indicator species represented:  72

Status: recommended as state reservation (Red Data Book of Armenia, 1988)

Main threats: grazing, land use

Management level: no management

Habitat type: juniper open forests

Total number of indicator species: 9

5. Gjunei Reservation

Location: Lake Sevan basin, buffer zone of Sevan National Park

Area: 3,3 thousand hectares

Total number of species (vascular plants): up to 650

The number of indicator species represented:  6

Status: state reservation

Main threats: tree cutting, recreation

Management level: poor, is being improved 

Habitat type: meadows

Total number of indicator species: 118

6. Mashtotsner

Location: Lake Sevan basin, buffer zone of Sevan National Park

Area: 500 hectares

Total number of species (vascular plants): 216

The number of indicator species represented:  65

Status: recommended as state reservation (Red Data Book of Armenia, 1988)

Main threats: grazing

Management level: is being improved 

Habitat type: alpine habitats

Total number of indicator species: 28

7. Alpine carpets around lake Kari

Location: Mnt. Aragatz, Central Armenia 

Area: 20 hectares

Total number of species (vascular plants): 39

The number of indicator species represented:  16

Status: recommended as state reservation (Red Data Book of Armenia, 1988)

Main threats: grazing, recreation

Management level: no management

8. Alpine carpets around lake Aknalich

Location: Geghama Mnt. Range, Northern Armenia 

Area: about 300 hectares

Total number of species (vascular plants): 156

The number of indicator species represented:  18

Status: recommended as state reserve (Baloyan, 1985)

Main threats: grazing

Management level: no management

Habitat type: salt marshes

Total number of indicator species: 41

9. Salt Marshes of Ararat Valley

Location: Ararat Valley, Central Armenia
Area: 100 hectares

Total number of species (vascular plants): 67

The number of indicator species represented:  34

Status: recommended as state reserve (Red Data Book of Armenia, 1988)

Main threats: grazing, recreation, land use

Management level: no management

Habitat type: wetlands

Total number of indicator species: 131
10. Highmountain lakes Chmo and Kosha

Location: Vayotsdzor region, near vill. Martiros
Area: 7 hectares

Total number of registered species (vascular plants): 25

The number of indicator species represented:  18

Status: recommended as state reservation (Barsegyan, 1982)

Main threats: non stated

Management level: no management

11. Subalpian marshes

Location: Vayotsdzor region, near vill. Khachik and Gnishik
Area: 8 hectares

Total number of registered species (vascular plants): 40

The number of indicator species represented:  37

Status: recommended as state reservation (Barsegyan, 1982)

Main threats: grazing, land use

Management level: no management

Group II – the sites, representing two and more habitat types

12. Mountain Arailer

Habitat types represented: steppe, meadow, forest, subalpine
Location: Kotayk region, Central Armenia
Area: 1800 hectares

Total number of registered species (vascular plants): 650

Status: recommended as protected area (Asatryan, 1999)

Main threats: tree cutting, grazing, land use, recreation

Management level: poor

13. Mountain Arteni 

Habitat types represented: semidesert and friganoid vegetation, steppe, meadow, subalpine vegetation

Location: Shirak region, Northern Armenia
Area: 1200 hectares

Total number of registered species (vascular plants): 440

Status: recommended as protected area (Fayvush, 1992)

Main threats: grazing, land use

Management level: no management

14. Artanish Peninsula

Habitat types represented: semidesert and friganoid vegetation, steppe, juniper open forests, forest, meadow, subalpine vegetation, wetlands
Location: Sevan National Park
Area: 1000 hectares

Total number of registered species (vascular plants): 750

Status: State Reserve

Main threats: N/A

Management level: good, is being improved

15. Dilijan National Park

Habitat types represented: forest, meadow, subalpine vegetation, wetlands, and shibljak
Location: Lori region, Northern Armenia 
Area: 29 000 hectares

Total number of registered species (vascular plants): 1200

Status: National Park

Main threats: tree cutting, grazing, recreation

Management level: poor-good depends on the area, is being improved

16. Khosrov Reserve

Habitat types represented: semidesert and friganoid vegetation, arid open forest, steppe, juniper open forest, forest 

Location: Southern slopes of Geghama Mnt. Range, Central Armenia 
Area: 29 000 hectares

Total number of registered species (vascular plants): 1800

Status: State Reserve

Main threats: grazing, land use, recreation

Management level: poor, is being improved

17. Shikahokh Reserve

Habitat types represented: forest, shibljak, meadow
Location: Zangezur, Southern Armenia 
Area: 10 150 hectares

Total number of registered species (vascular plants): 1150

Status: State Reserve

Main threats: tree cutting, grazing

Management level: good, is being improved
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