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6.4 Coastal and terrestrial environment 

This section provides a general description of the environmental conditions in the areas potentially affected by development of the Sangachal terminal and pipelines to it (Figure 6.35).  

Figure 6.35
Location of the existing Sangachal terminal
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Location of Sangachal in respect to Azerbaijan and Caspian Sea.


Data sources

In order to describe the terrestrial environment of the Sangachal area an initial and thorough review of secondary data sources was undertaken.  These included data gathered from available literature, assessment reports prepared to-date, and expert assistance from Azerbaijan scientists.  Key data sources reviewed included: 

· AIOC 1995:  Environmental Baseline Study Literature Review (Woodward Clyde International);

· AIOC 1995:  AIOC Environmental Baseline Study Final report (Woodward Clyde International);

· AIOC 1995 AIOC Environmental Baseline Study (Woodward Clyde International); and

· AIOC 1996 Early Oil Production. Environmental Impact Assessment (Det Norske Veritas). 

All gathered information was assessed and reviewed to identify data gaps and to scope out appropriate studies necessary to address these gaps.  Much of the scientific literature reviewed regarding the ecology in the Sangachal region is dated. Hence the overall information base required updating to enhance the understanding of current environmental conditions and seasonal variability. and to augment the level of detail already provided within the existing reports.  Scoping workshops were also held with the Azerbaijan scientific and NGO community to identify their opinions and concerns and incorporate these in the survey programme design.

The results of this exercise led to the development and implementation of a field survey programme, in May and June 2001, aimed at gathering the baseline data required  to enhance the understanding of the environmental conditions in the region.  Local scientists were used during the survey to to access and incorporate as much local knowledge and expertise as possible. 

The surveys covered a 2.5 km radius around the existing Early Oil Project (EOP) terminal (Figure 6.36).  This area, although considerably larger than BP’s anticipated ecological ‘footprint’ for both construction and operation of the new terminal facilities, was chosen to account for all aspects of the local environment in consideration of the methods of construction and extent of Phase 1 development.  It was also selected to gain an appreciation of environmental conditions in the wider area.  A number of surveys were designed and executed as follows:

· flora;

· mammals, reptiles and amphibians; 

· ornithology;

· archaeology and cultural heritage;

· soil & groundwater; and

· socio-economics.
The following description principally draws on the results of these recent surveys of the inland terrestrial environment.  Full reports on each aspect are included as Technical Appendices to this ES. 

Figure 6.36
Location and extent of survey area
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The environmental parameters investigated are listed below and discussed later in this section:

· meteorology;

· topography;

· soil (surface and subsurface) characteristics and groundwater properties;

· vegetation types, habitats and characteristics; and

· animal classes using various habitats for nesting, migratory passage, and feeding grounds including:

· mammals;

· reptiles and amphibians (collectively referred to as herpetofauna); and

· avifauna (birds).

6.4.1 Meteorology

It is expected that the meteorology (air temperature, humidity, precipitation and wind regime) for the coastal and terrestrial Sangachal area is similar to that presented for the  nearshore environment. Therefore, the reader is referred to Section 6.3.1. 

6.4.2 Topography and landscape of the Sangachal area

The Sangachal region, including the Sangachal terminal site, is located close to the centre of a flat, low-lying basin that occupies an area of around 32 km2 along the margin of the Caspian Sea.  Within the basin area the land surface is typically 12 to 14 m below the world ocean datum (taken to be the Baltic Sea in Former Soviet Union (FSU) countries) and is therefore approximately 10 to 12 m above the local sea level.  The land rises sharply to the north of the basin to form a range of steeply sloped hills with a maximum elevation of 300 to 400 m above the world ocean datum.  Ground surface elevations rise more gradually from the Sangachal terminal to the north-west.

The coastal plain gently slopes in a south easterly direction from the hills to the north and west, towards the coastline.  The northern hills form part of the Greater Caucasus Mountain range and reach a maximum height of 400 m.  The topography slopes steeply from these hills to the central Sangachal region.  These plains are divided by the western hills, comprising a small range of mud volcanoes reaching a maximum height of 100 m.  A river valley flows from the west hills across the central south area of the coastal plain towards the Caspian Sea located less than 2 km to the east.  Beyond the river valley the topography rises gently to the south west to a range of hills located beyond the far western region.

Ground surface topography in the vicinity of Sangachal terminal is fairly uniform with gentle undulations of less than a metre spread over a large area.  A railway and road run parallel with the coastline generally less than 100 m inland.  From the road, the terrain slopes moderately down to a beach front approximately 10 m lower.

The coastline of Sangachal Bay is formed from sedimentary deposits and debris of reeds and sea grass.  The seabed slopes evenly and gradually to the open sea and is comprised of poorly sorted mixtures of silt, clay, sand and shell gravel.  There are also isolated patches of very soft cohesive grey clays and areas of carbonate concretions.  Sea level rise within the Bay can range from +70 cm to –60 cm during storm surge conditions.  The water level of the Caspian has however, fluctuated significantly over time and is currently between 27 and 28 m below world ocean level.

6.4.3 Geology and geomorphology around Sangachal

The geological structures of this region are the result of the epeirogenic uplift and depression associated with the Caucasus orogenic belt and later marine transgressions and regressions during the Quaternary period.  The landscape has been modified as a result of denudation associated with anthropogenic activities and precipitation processes.

The geology of Sangachal is illustrated in Figure 6.37.  The area to the north of the Sangachal terminal is dominated by a number of complex geological structures.  Most notable are the Dzheirankechmaz depression, which comprises a broad low relief bowl (8 by 10 km), the Miajik structure to the north, the Utagli anticline to the northwest, and the Yanizdag-Sangachal anticline to the southwest.

These anticlines, seen at surface, are associated with Late Pliocene compression with shortening facilitated by deep north west-south east faults.  The general sense of movement may be oblique to the underlying faults resulting in right lateral offset with the magnitude of the offset unknown.  The large structural features cover areas in the range 25 to 80 km2 and are separated by faults which are illustrated in Figure 6.38 as red dotted lines.

The Miajik structure to the north of the terminal is an anticline inverted along a pre-existing northeast-southwest fault.  The axis is clearly visible, plunging 5 ° to 9 ° southwest, as is part of the northern limb dipping to 40o to 45o northwest.  The southern limb dips gently 5 ° to 8 ° to the south.  The crest of the structure has numerous radial faults which may be associated with inversion and/or piercement by mud volcano activity.  The southwestern margin of the southeastern limb is seen a major fault scarp trending northwest-southeast; exposure in these cliffs faces is of Apsheron and Akchagyl mud dominated sequences.

Figure 6.37
Surface geology of the South Gobustan region
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[image: image27.wmf]Figure 6.38
Regional geological structures in the South Gobustan region
[image: image28.wmf]
The Utalgli anticline to the west of the Myakchik anticline brings the Productive Series to the surface.  Structural dips are consistently 25 ° west with good exposure of the Surakhany Series in numerous stream cuts.

The Surakhany Formation is the youngest formation of the Productive Series, being early Late Pliocene in age (c. 3.5Ma).  It is overlain non-conformably by the Akchagyl Suite, a sequence of black carbonaceous mudstones and siltstones. often with thin ash layers, that provide the top seal to some of the sands in the underlying Surakhany Formation.

The Surakhany Suite is a thick (c. 1,000+ m) sequence of clastics that become progressively finer grained and mud dominated moving towards the basin.  In the offshore area (Chirag Field) three units are identified: an upper unit of interbedded mudstone anhydrite and thin sandstones, a mudstone dominated middle unit, and a lower unit comprising mudstones with medium to coarse grained sands and rare evaporates.  Such a subdivision does not apply in the onshore Miajik–Utalgi area.

On the western flank of the Utalgi Anticline the lower part of the Upper Surakhany Formation crops out at the surface, exposed in a series of small ravines and stream cuts. In a recent field excursion the strata were seen to dip at c. 25 °E thus some limited exposure is afforded down section.  The section comprises c. 200 to 250 m of dominantly fine grained clastics showing a marked upward fining trend divided into two roughly equal units.

6.4.4 Seismicity and tectonics

The Apsheron Peninsula and adjacent area of the Caspian Sea are located in a zone of moderate seismic activity because of their location in the active Alpine folding zone.  The abundant mud volcanoes indicate tectonic activity and the likely presence of oil and gas in the deep strata.  Five earthquakes with a magnitude greater than six have taken place since 1842 with the most recent, measuring 6.5 on the Richter scale, having occurred on 25th November 2000 with an epicentre 30 km east-northeast of Baku.

6.4.5 Hydrogeology

6.4.5.1 Aquifers

In the vicinity of the Sangachal region there are no reported aquifers used to provide potable drinking water.

For the deeper sandstones hydraulic effectiveness is governed by sand body porosity, permeability, lateral extent and continuity, which in turn are governed by provenance and gross depositional environment.  BP’s database indicates that the deeper sand bodies such as the Surakhany are sparse, comprising raw well data from wells drilled in the ACG PSA area.  There is no analysis of this data available; for example, no porosity / permeability versus depth trend data.  Perhaps the closest analogue is the underlying Balakhany Formation, drilled in all of the ACG appraisal and development wells.

Average porosity and permeability data for the Productive Series of the South Caspian have been catalogued by Abasov (1997).  These data indicate the Productive Series is likely to retain effective porosity/permeability characteristics to 5,500 mSCS. 

The Surakhany aquifer extends down to more than 2,500 mSCS to the south of Sangachal with well data indicating that good porosity/permeability characteristics are likely.  Field observations indicate that diagenesis is likely to be a major contributor to reducing rock quality.  Compaction is likely to be more important which is determined by burial, clay content and type, and pressure regime.  In addition tectonic modification from strike slip movement and inversion (uplift) may play a part.  The maximum uplift on the Myakchik structure is perhaps 2,000 m.  The effects of facies (i.e. grain size and ductile content) may mask any depth trends but grain size effect may be limited due to most of the sand bodies appearing to have consistent grain size.

Direct field observation in the Utagli area indicates that small scale faults may be common.  Two vertical faults were noted 15 m apart, with fault zones up to 50 cm wide and cemented with crystalline gypsum.  Crystal orientation within the faults suggests right lateral movement with no evidence seen of any vertical component of throw.  Both faults were traced for over 200 m lateral extent and at least 30 m vertical extent.  This should be taken as a minimum for fault dimensions in any model; such faults will be sealing.  The fault model is superimposed on the depositional model of complex modest scale sand bodies comprising heterolithic facies.  Faulting in the area is known from SOCAR mapping to be complex.

The faults seen in the field are interpreted to have acted as conduits for low temperature mineralisation and will be sealing given the pervasive gypsum cementation which is inferred to be related to the major light lateral fault movement in the Late Pliocene and Quaternary.  Mineral rich fluids invaded the coarser [red] sands producing pervasive gypsum cemented layers within some of the sand bodies thus forming ‘localised’ sub-horizontal barriers / baffles.  Thus, while permeable, many sands are likely to be networked with a series of vertical barriers (faults) and sub-horizontal barriers (cemented sands) compartmentalising the aquifers.  Both barrier types may have aerial extent equivalent to the sand body size; however there are no statistics quantifying the distribution barrier sizes.

6.4.5.2 Groundwater

A limited soil and groundwater intrusive investigation of the area around the Sangachal terminal was conducted in 1996 (Fugro, 1996) prior to the construction of the EOP terminal.  Groundwater was not encountered during the drilling. A previous geotechnical survey of the terminal revealed clay to a drilling depth of 50 m.  Anecdotal evidence from the EOP terminal construction project indicates, however, that the groundwater table was between 10 and 20 m below ground level around the terminal site.  The absence of groundwater during drilling may indicate a low permeability with slow ingress of water into the boreholes or the presence of discontinuous bodies of perched groundwater.

An additional intrusive investigation was conducted in the terminal area during May/June 2001 (URS, 2001).  The location of the borehole and sediment sampling locations are depicted in Figure 6.39.  No groundwater was encountered in the boreholes during actual drilling although a slightly moist, clayey/silty fine sand unit was encountered at 8.5 m below ground level in borehole BHURS1 and after a “standing time” of a few days, a sampling event returned groundwater in BHURS1 suggesting low permeability with slow ingress of water.  Groundwater recovery was recorded as low to moderate which may indicate a fairly transmissive and productive unit.  The remaining five boreholes were dry and the presence of groundwater in only one of the wells suggests that any groundwater present at the site is localised, perched and discontinuous.  A general groundwater gradient across the site towards the Caspian Sea may be inferred, broadly similar to the site topography.

Figure 6.39
Borehole and sampling locations
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Analysis of the groundwater sample from BHURS1 detected trace concentrations of copper, zinc, lead and iron and a salinity of 15 %.  Total dissolved solids was recorded indicating a saline sample likely to be in hydraulic conductivity with the Caspian Sea.

6.4.6 Soils

Surface soils in the region of the Sangachal terminal have been formed in desert climate conditions with accompanying 150 mm of winter precipitation and high summer temperatures.  These conditions lead to a high rate of disintegration of organic matter.  Soils are sierozem with a low humus content, short soil profile and low agricultural productivity.  The soils are typically fine-grained clayey silts or silty clays with a low porosity and high salt content, often to a depth of 1 m.

During the intrusive subsurface investigation six boreholes were drilled to a maximum depth of 20 m below ground level (mbgl).  In addition twenty 20 soil samples were collected in and around the terminal area to a maximum depth of 0.05 mbgl to investigate ground conditions at the proposed terminal site boundaries and surrounding area. 

Made ground (i.e. imported fill material) was generally absent across the site and was encountered only in one borehole, namely BHURS1, located in the vicinity of a former oil well.  This borehole is located to the northwest of the existing terminal.  Made ground was encountered to a depth of 0.6 mbgl.

The geology encountered in the boreholes during drilling generally comprised a stiff to very stiff, light brown to brown, laminated clayey-silty sequence with occasional seams of fine to medium grained sands varying in thickness to a maximum of 12 mm from the ground surface to approximately 13mbgl.  Gypsum (crystals and powder) was noted throughout the unit.

The underlying sequence comprises a very stiff to hard grey clay.  Occasional bi-valve fossils were encountered and appeared to confirm a marine provenance of the deposits.  A dry, very dense, grey brown, poorly cemented fine sandstone band was encountered in BHURS2 from 5.4 to 6.0 mbgl.  Slightly moist, very dense, brown, clayey/silty fine sand unit with occasional laminations was encountered in BHURS1 from 6.0 to 10.00 mbgl.

Standard penetration tests (SPTs) were conducted in five of the boreholes in order to determine the consistency and cohesive nature of the sub soils.  The number of blows (“n”) indicates an approximation of the strength of the soils and is recorded on the borehole logs.  The field tests indicate that the upper clay unit clay had ‘n’ counts of between 10 to 12 blows per 0.3 m indicating a firm consistency and an inferred cohesion value of 40-75 kN/m3.  The lower clay unit had “n” counts of between >50 blows per 0.3 m indicating a hard consistency and an inferred cohesion value of  >200 kN/m3.

The following limited olfactory and visual observations of potential contamination were noted during this survey:

· ashy silt was noted on the ground surface near BHURS2 possibly indicating a fire in the vicinity of the former oil well (surface soil samples SS15 – SS18);

· black stained surface sediments were noted in the wadi located south of the site (surface soil samples SS5 and SS6);

· dark grey silty ash was encountered between the railway tracks and coast road (surface soil sample SS7); and

· a sulphurous odour was noted on the groundwater abstracted from BHURS1.

Thirty eight soil and surface sediment samples were submitted for chemical laboratory analysis for Total Petroleum Hydrocarbons (TPH) and metals (i.e. arsenic, barium, cadmium, chromium, copper, iron, lead, mercury and zinc).

Analytical results indicated trace concentrations of arsenic, barium, chromium, copper, iron, lead and zinc in the soil and surface sediment samples.  An elevated barium concentration of 1,519.20 mg/kg was detected in SS3 at 0.05 mbgl located near the wadi
.  Elevated concentrations of copper (578.2 mg/kg) and iron (328.45 mg/kg) were detected in SS7 at 0.03 mbgl located near the railway.  Elevated iron concentrations were also detected in SS15 at 0.05 mbgl, SS16 at 0.05 mbgl, SS17 at 0.25 mbgl and SS18 at 0.05 mbgl, located in the vicinity of the former oil well near BHURS2.  

In general low TPH concentrations were detected in the soil and surface sediments analysed, with slightly higher concentrations noted in surficial soils than at depth.  Elevated TPH concentrations were noted in SS15 at 0.05 mbgl, SS16 at 0.05 mbgl, and SS17 at 0.25 mbgl.  These sediment samples comprised ashy silts and the sampling locations were near the former oil well.

Particle size analysis (PSA) was conducted on the twenty surface sediment samples to determine the size distribution of particles.  Carbonate and organic content of these samples were determined.  This analysis indicated that SS1, SS2, SS3 and SS4 located at or near the coastline comprised well sorted fine to medium sands with a high carbonate but low organic content.  The remaining sediment samples from the inland area comprised fine to medium silts with a low average organic content of 3.75% and a low average carbonate content of 27.72%.

6.4.7 Noise

A noise survey was undertaken in 1996 to establish background noise levels (AIOC EOP EIA, 1996).  The survey revealed that noise levels were generally high as a result of traffic using the Baku-Tbilisi-Iran highway and windy conditions in the area.  Results of the noise survey are presented below:

	Site
	L10 (dB)
	L50 (dB)
	L90 (dB)
	Leq (dB)

	Coastal Road
	64.1
	62.6
	54.1
	61.9

	Terminal area
	55.1
	54.6
	54.6
	54.7


Notes:

L10 – noise level exceeded for 10% of measurement time.

L50 – noise level exceeded for 50% of measurement time.

L90 – noise level exceeded for 90% of measurement time.

Leq – equivalent continuous noise level.
It should be noted that the measurements were taken prior to the construction of the existing terminal facilities and may not represent the existing noise environment.  The levels measured are typical of a location near to road traffic.  As the measurements were taken during windy conditions they may be an over estimate of what conditions would be like under calmer conditions.

6.4.8 Habitats and characteristics

A flora and fauna field survey was conducted during May and June 2001.  The survey area was defined as land within approximately a 2.5 km radius of the existing Sangachal terminal.  This area was subdivided, primarily on geomorphological grounds, into eight constituent sectors including:

· Southeast (coastal).

· Northeast (coastal); and

· North Hills;

· Western Plains;

· Far West;

· Central North;

· West Hills;

· Central South;

The geographical location and extent of the each of the sectors is illustrated in Figure 6.40.

Transects were walked across the survey area to characterise resident biotopes including their composition and constituent species abundance within each sector.  Representative 2 m2 sample plots were selected for species abundance data collection in each of the identified biotope.  All species of higher order plants within a plot were recorded using the Domin Scale of Cover Abundance as presented in Table 6.19.

Table 6.19
Domin Scale of Cover Abundance

	Domin Scale of Cover-Abundance
	For 2 m2

	+
	One individual, reduced vigour

	1
	Rare

	2
	Sparse

	3
	<4%, frequent

	4
	5-10%

	5
	11-25%

	6
	26-33%

	7
	34-50%

	8
	51-75%

	9
	76-90%

	10
	91-100%


The field survey was undertaken in summer and as such, a number of ephemeral and ephemeroid species that can only be readily identified up to April, may not have been accounted for, as stems, leaves and flowers often wither in summer making identification difficult.  For this reason, wherever possible, seeds, roots and other indicators of these species were noted as evidence of their presence in the survey area.  Abundance and distribution could not however, be as accurately assessed using these methods.

The following sections present a discussion, in terms of their flora and fauna characteristics, on the biotopes identified within each of the eight survey area sections.

6.4.9 Coastal biotopes

Coastal habitats within the project area play a critical role in the functioning of the region’s ecosystems.  The habitats integrate the flows of water, nutrients, energy and biota.  Within the coastal sectors ecotones (i.e. boundary or transition zones between plant communities) were observed to support a high diversity of species and individuals indicating that they are an important element in the broader ecosystem.

A detailed description of the biotopes and floristic communities identified in the coastal sectors is presented below.

6.4.9.1 Southeast sector (SE)

The SE sector was observed to include and support:

· sandy beaches;

· ephemeral, shallow lagoons (i.e. usually waterlogged from September/October to March);

· a few wet (marshy) slacks with riparian vegetation; and

· an area at the southern-most section supporting a heterogeneous arrangement of coastal and semi-desert elements.

6.4.9.2 Northeastern sector (NE)

The NE sector supports similar coastal biotopes to the SE sector.  The following disparities were observed and noted:

· overall less wetland (both ephemeral and permanent);

· less habitat associated with more inland areas (e.g. semi-desert) due to its proximity to the Baku-Tbilisi highway (set as the easternmost boundary of the SE and NE coastal sectors); and;

· numerous areas of rocky coastline with little to no vegetation.

Figure 6.40
Geographic location and extent of survey sectors (defined primarily on geomorphological characteristics)
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Both coastal sectors support variable amounts of reed growth and/or tamarisk scrub and have intermittent streams that reach the shore of Sangachal Bay.  Representative examples of the prevailing pattern of community sequence along the coastline are detailed below and apply to both SE and NE coastal sectors, albeit with minor differences (primarily in magnitude) as noted above.  The coastal communities, referred to as C1, C2, C3, C4 and C5, are illustrated in Figures 6.41.

Figure 6.41
Coastal sector community sequence

	[image: image30.wmf]


C1:  Sandy beach with the non-native association Argusiactum siberica
The shrub species Argusia siberica is a pioneer species; that is, the first to reside in an area (in this case sandy beaches) after which other species may co-reside with or replace it.  Argusia siberica thicket cover ranged from 20%-60% with scattered Phragmites australis (reed) displaying 5%-10% coverage.  A sample plot in this area yielded Argusia siberica as ranking eight and Phragmites australis as ranking four on the Domin Scale.

In the NE sector of the coastline, some areas of Argusia sibirica thicket is co-dominant with Convolvulus persicus thicket, also a pioneer species typical for the Azeri coastline.

C2:  Littoral ecotone

Littoral reed beds, an ecotone or transitional zone between two communities containing species characteristic of each, occurs on the wet coastal sand (biotope C1) with Juncusetum acutus comprising approximately 70-80% of the ground cover.  Community members and Domin Ranking for SE sector littoral ecotone are shown in Table 6.20below.

Table 6.20
SE sector “littoral ecotone” species and Domin Scale Ranking

	Species
	Domin Scale Ranking

	Juncus acutus
	8

	Tamarix meyeri
	4

	Phagmites australis
	4

	Argusa siberica
	4

	Alhagi pseodalhagi
	4

	Poa bulbosa
	3

	Medicago minima
	3

	Cynodon dactylon
	3

	Astragalus species
	1

	Allium rubellum
	1


C3:  Reedbeds

Reed thickets are comprised of two species, namely Phragmites australis (reeds) and Juncus acutus (spiny rush).  Some of these thrive year-round and are concentrated about ephemeral streams and in topographically lower areas along the coast.  Ephemeral reed beds only thrive from September/October to March/April.  Community members and Domin Ranking for SE sector reedbeds are shown in Table 6.21 below.

Table 6.21
SE section “reedbeds” species and Domin Scale Ranking

	Species
	Domin Scale Ranking

	Phragmites australis
	10

	Juncus acutus
	2


C4: Coastal to near shore zone

Slightly inland from the communities described above (i.e. C1, C2, C3), and especially in the southern section of the SE sector where the Baku-Tbilisi Highway is located further from the Caspian shoreline, a more complex floral community develops consisting primarily of the Alhagietum psedalhagi association with a ground cover of approximately 60-70%.  This includes some halophytic species (i.e. plant that grows in saline soil) typical for the inland semi-desert biotope.  Community members and Domin Ranking are shown in Table 6.22.

Table 6.22
SE sector “slightly inland” species and Domin Scale Ranking

	Species
	Domin Scale Ranking

	Alhagi pseudalhagi
	7

	Argusia siberica
	5

	Suaeda dendroides
	4

	Salsola denproides
	4

	Bromus japonicus
	4

	Medicago minima
	3

	Adonis australis
	2

	Poa bulbosa
	2


Two of the three rare and endemic species, Calligonum bakuense and Astragalus bacuensis, were found in this slightly inland community.  These species are listed in the 1989 Red Book of Azerbaijan and in the 1997 International Union for the Conservation of Nature (IUCN) Red List of Threatened Plants.  Figure 6.42 illustrates these two rare species; the blossoming shrub Calligonum bakuense and the circled scrubby plant Astragalus bacuensis.  More information regarding these species can be found later in this section.

Figure 6.42
SE sector listed species Calligonum bakuense and Astragalus bacuensis
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C5:  Rocky beaches

There are a number of rocky beaches along the NE coastline.  The main community encountered within this sector resembles the C4 community described above although the rocky beaches are generally more sparsely vegetated.  The community sequence C1, C2, C3 as described above occurs both parallel and perpendicular to the coastline (from the waterline inland) within the rocky beach biotope.

6.4.9.3 Coastal flora recovery rates

The four main coastal botanic communities identified vary in time necessary to recover if they are impacted.  Table 6.23 below list the communities identified during May/June 2001 field survey and by community, the normal restoration times in the absence of further anthropogenic effects.  Tables 6.24 to 6.29 present a breakdown of each community with recovery time in years for each constitute species.

Succession can be inferred though focusing on the years needed to recover to pre-impact levels.  Furthermore, relative percentage of each species can be inferred through the order in which they are presented in each table, with the first species rating highest on the Domin Scale of Cover Abundance and the last, the lowest.  Species with the same rating are in no particular order.  “E” in the restoration in years column indicates the species to be either an ephemeral or ephemeroid species.

Ephemeral species restore within one year or growing season (i.e. usually one to two months duration) and live for the same period of time.  Individuals do not however, necessarily grow the following season.  Ephemeroids also restore relatively quickly (e.g. one year) but are perennial (i.e. individuals grow season after season).  For both types of plants, revegetation requires viable source seed that commonly abounds for these types of species.

Table 6.23
Coastal floral communities natural recovery rates

	Community
	Soil type
	Percentage Recovery to Pre-impact Levels (Years)


	
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Sand beaches
	Wet coastal sand
	10-20
	30-40
	100
	
	
	
	
	
	
	

	Littoral ecotone
	Clay/ argillaceous sand mixture
	10-15
	20-30
	30-40
	40-50
	50-60
	60-70
	70-80
	90-100
	100
	100

	Reedbeds
	Clay/ argillaceous sand mixture/ wet
	60-70
	100
	
	
	
	
	
	
	
	

	Slightly inland
	Clay/ argillaceous sand mixture
	10-15
	20-30
	30-40
	50
	60
	70
	80
	90
	100
	100


Table 6.24
Sandy beach species recovery times

	Species
	Recovery Time in Years

	Argusa siberica
	2


Table 6.25
Littoral ecotone species recovery times

	Species
	Recovery Time in Years

	Junus acutus
	2

	Tamarix meyeri
	8-10

	Phagmites australis
	2

	Argusa siberica
	2

	Alhagi pseodalhagi
	1-2

	Poa bulbosa
	E

	Medicago minima
	E

	Cynodon dactylon
	E

	Astragalus species
	E

	Allium rubellum
	E


Table 6.26
Reedbed species recovery times

	Species
	Recovery Time in Years

	Phagmites australis
	2


Table 6.27
Slightly inland (coastal semi-desert) species recovery times

	Species
	Recovery Time in Years

	Alhagi pseudalhagi
	1-2

	Argusia siberica
	1-2

	Suaeda dendroides
	8-10

	Salsola denproides
	10-12

	Bromus japonicus
	E

	Medicago minima
	E

	Adonis australis
	E

	Poa bulbosa
	E


6.4.10 Inland biotopes

Inland from the coast semi-desert biotopes with desert elements prevail, particularly in the central (south and north) and western plains.  The rocky areas at the foot of the north and west hills support similar botanic communities as found on the semi-desert plain, although the vegetation cover is sparser due to the rock substrate.

The western part of the central south and far west sectors, in addition to supporting semi-desert communities, support a number of low meadow/marshy areas and a relatively large number of tamarisk stands.  The occurrence of the latter two can be attributed to the presence of the ephemeral Djeizan Kechmaz River (local translation “Jeyran Deer never crosses”), topographically lower areas and a number of small waterlogged areas, some of which are apparently due to leaky water mains and past dredging activities. Descriptions of selected resident floral communities are provided below.  Photographs of the inland communities, identified as I1 to I5, are shown in Figure 6.43.  Detailed descriptions of all transects surveyed and detailed taxonomic information concerning sample plots are provided in the Technical Appendices to this ES report. 

It should be noted that large areas within the central plain sector have been heavily impacted by mudflows which occurred in late 1999 during the autumn rains.  Ground cover percentage and species diversity is currently far lower than would be normally expected in these areas, although natural restoration can start within the next 2-3 growing seasons (pers. comm. Hajiyev, Dr. V.; June 5, 2001).  Additionally, wind erosion has desertified large sections of the western plains.

Dr. Hajiyev also made the generalization that 20-25% of naturally occurring semi-desert ground cover has disappeared in the majority of the central plains with productivity of valuable herbage (predominantly Salsosa nodulosa, described in more detail in the section below concerning Salsoletum nodulosae and Suaeda dendroides association) 30-40% less than expected.  In addition, a number of invasive species have taken root thereby slowing and/or impeding natural revegetation.

6.4.10.1 Semi-desert with desert elements

The two main components of the semi-desert flora are the low perennial bushes, such as wormwood (Artemisia fragrans) and saltwort species (Salsola dendroides and S.nodulosa.) and ephemeral species (e.g. Medicago., Plantago and Poa spp).  The perennial bushes can be observed year-round while ephemeral species flower and set seed early in Spring within 1 to 2 months, afterwards withering until the Autumn rains stimulate new growth.  Although efforts were made during the June 2001 June survey to detect evidence for the presence of ephemeral species, the timing of the survey means that it is possible that these species have been underestimated in terms of their diversity and abundance.

The expanses of semi-desert communities that occur in the central and western plains, far west, and at the foot of the west hills and in the north hills vary in species composition and abundance where there are differences in soil type and salinity levels.  These communities are described below.

6.4.10.2 Salsoletum nodulosae and Suaeda dendroides association

The Salsoletum nodulosae and Suaeda dendroides association (Figure 6.43, Photo I1) is common for this region and is characteristic of solonchak (i.e. soils containing relatively high levels of neutral salts) and slightly saline, clay and pale loam soils.  Homogonous groupings of S. nodulosa and S. dendroides would occur where these soils types occurred discretely, with the former species showing a preference for solochak and the latter species preferring the slightly saline clay/loams. Community members and Domin Ranking for the Central plains ecotone are shown in Table 6.28.

The halophytic S. nodulosa is a sought after shrubby fodder species for livestock and it is estimated that 200 g per day will sustain one adult sheep (pers. comm. Hajiyev, Dr. V.; June 4, 2001).  Dr. Hajiyev remarked that the central plains have been winter grazing ground for decades and possibly centuries due to the nutritional quality and extent of S. nodulosa.

Table 6.28
Central plains Salsoletum nodulosae and Suaeda dendroides association

	Species
	Domin Scale Ranking

	Salsola nodulosa
	6

	Salsola ericoides
	4

	Holosnemum strobilacaum
	4

	Bromus japonicus
	3

	Catabrosella humilis
	2

	Allium rubellum
	1

	Sideritis montanaMontana
	1

	Torularia contortu pliceta
	1

	Anabasis aphylla
	1

	Nepeta sp.
	+

	Puccinellia bulbosa
	+

	Jurinea elegans
	+


Figure 6.43
Photographs of the floral communities
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Artemisietum fragrans and Salsoletum nodulosae association

The Artemisietum fragrans and Salsoletum nodulosae association is encountered in small areas of a few square meters, usually alternating between homogenous Salsoletum nodulosae and Artemisietum fragrans groupings.  In this semi-desert biotope it represents a particularly compound community (Figure 6.43, Photo I2).

Table 6.29
Central plains Artemisietum fragrans and Salsoletum nodulosae association

	Species
	Domin Scale Ranking

	Artemisia fragrans
	8

	Salsola nodulosa
	7

	Salsola ericoides
	5

	Catabrosella humile
	2

	Filago arvense
	2

	Medicaco minima
	2

	Medicogo orbicelaris
	1

	Plantago minuta  
	1

	Agropyrum orientale
	+

	Veronika amoena  
	+

	Trigonella manspeliaca
	+

	Allium rubellum
	1

	Poa bulbosa
	1

	Erodium sp.
	1

	Brachypodium sp
	1


Seeds of Iris acutiloba, listed in the 1989 Red Book of Azerbaijan and in the 1997 International Union for the Conservation of Nature (IUCN) Red List of Threatened Plants, were found in the semi-desert areas of the sector.  More information regarding this species is presented later in this section.

6.4.10.3 Other floral communities

Tamarixetum meyeri thickets
Tamarix meyeri (tamarisk) thickets (Figure 6.43, Photo I3) covering approximately 75% of the ground are scattered throughout the study site in topographically lower areas, especially alongside and on the banks of the various ephemeral streams.  They are also concentrated along the existing pipeline corridors through the central plains, particularly the central south plains and near anthropogenic structures in the far west.  The typical community structure and Domin Scale ranking is presented in Table 6.30.

Table 6.30
Central south plains tamarisk thickets

	Species
	Domin Scale Ranking

	Tamarix meyeri
	8

	Alhagi pseudalhagi
	5

	Allium rubellum
	2

	Cardus albidus
	2

	Afremisia canasica
	2

	Rhamnus pallasii
	2

	Lepidium resicarium
	1


Marsh/Meadow

In the western end of the central south and far west sectors, often at the fringe of tamarisk stands as described above, small areas of marshy meadow are encountered with the community structure detailed in Table 6.31 (Figure 6.43, Photo I4).

Table 6.31
Central South and Plains and Far West meadow community

	Species
	Domin Scale Ranking

	Salsola nodulosa
	8

	Artenisia phrangrans
	6

	Catabrosella humilis
	4

	Salsola ericoides
	3

	Alhagi pseudoalhagi
	2

	Filago arvenisis
	2

	Trogopason sp.
	2

	Verinika amoena
	2

	Comphorosma lessingii
	1


6.4.10.4 Inland flora recovery rates

Identified inland botanic communities vary in the amount of time required to recover following impact.  Table 6.27 below lists the communities observed during the 2001 survey and by community, the normal restoration time listed in percentage pre-impact ground cover reclaimed over time.  Tables 6.32 to 6.36 present a breakdown of each community with recovery time in years for each constitutent species.

Table 6.32
Inland floral communities recovery rates

	Community
	Soil type
	Percentage Recovery to Pre-impact Levels (in years)


	
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	Salsoletum nodulosae +   Suaeda dendroides association
	Argillaceous saline
	0
	0
	5-10
	10-20
	20-30
	30-40
	40-50
	50-60
	60-70
	80-90
	90-100
	90-100

	Artemisietum fragrans + Salsoletum nodulosae association
	Argillaceous saline
	0
	0
	5-10
	10-20
	20-30
	30-40
	40-50
	50-60
	60-70
	80-90
	90-100
	90-100

	Tamarisk thickets
	Relatively moist Argillaceous soil
	10-30
	30-50
	50-55
	60-65
	65-70
	70-75
	75-80
	80-85
	85-90
	90-95
	95-100
	95-100

	Marsh / 
meadow
	Argillaceous saline
	10-30
	30-40
	45-55
	60-65
	65-70
	70-75
	75-80
	80-85
	85-90
	90-95
	95-100
	95-100


Table 6.33
Salsoletum nodulosae and Suaeda dendroides association recovery times

	Species
	Recovery Time

	Salsola nodulosa
	10-12

	Salsola ericoides
	12-14

	Holosnemum strobilacaum
	8-10-12

	Bromus japonicus
	E

	Catabrosella humilis
	E

	Allium rubellum
	E

	Sideritis montana
	E

	Torularia contortu pliceta
	E

	Anabasis aphylla
	E

	Nepeta sp.
	E

	Puccinellia bulbosa
	E

	Jurinea elegans
	E


Table 6.34
Artemisietum fragrans and Salsoletum nodulosae association recovery times

	Species
	Recovery Time

	Artemisia fragrans
	10-12

	Salsola nodulosa
	10-12

	Salsola ericoides
	10-12

	Catabrosella humile
	E

	Filago arvense
	E

	Medicaco minima
	E

	Medicogo orbicelaris
	E

	Plantago minuta
	E

	Agropyrum orientale
	E

	Veronika amoena
	E

	Trigonella manspeliaca
	E

	Allium rubellum
	E

	Poa bulbosa
	E

	Erodium sp.
	E

	Brachypodium sp
	E


Table 6.35
Tamarisk thickets recovery time

	Species
	Recovery Time in Years

	Tamarix meyeri
	10-12

	Alhagi pseudalhagi
	1-2

	Allium rubellum
	E

	Cardus albidus
	E

	Afremisia canasica
	10-12

	Rhamnus pallasii
	8-10

	Lepidium resicarium
	E


Table 6.36
Meadow community recovery time

	Species
	Recovery Time in Years

	Salsola nodulosa
	10-12

	Artemisia phrangrans
	10-12

	Catabrosella humilis
	10-12

	Salsola ericoides
	10-12

	Alhagi pseudoalhagi
	1-2

	Filago arvenisis
	E

	Trogopason sp.
	E

	Verinika amoena
	E

	Comphorosma lessingii
	E


6.4.10.5 Lower plants (lichens, moss, fungi)

Samples of lichen species observed in the field were collected for laboratory identification.  Lichens can be used to form the basis of a long-term air quality monitoring program. The species are reliable bio-indicators of air quality and are known to be particularly sensitive to long-term changes in SO2 concentrations.

Lichen species encountered during the survey and brief morphological descriptions are provided in Table 6.37 below. Selected photos are presented in Figure 6.44. More detailed information regarding species location, abundance and other characteristics are provided in the Technical Appendices of this ES report.

Table 6.37
Collected and identified lichen species

	No
	Genus species
	Location encountered
	Substrate
	Brief Description

	
	
	
	
	Thallus1
	Apothecia2

	1
	Aspicilia contorta*
	Rocky slopes, western plains
	Rock surfaces
	Light or grayish-orange, sometimes lemon yellow leaf-like rosettes
	Bright orange-yellow or brownish orange, situated 

	2
	Caloplaca citrina
	Rocky slopes, western plains
	Rock surfaces although can occur on bark as well
	Green or egg-yellow in form of small-grained crust, often formed of separate cells divided by cracks
	Disk orange or reddish yellow

	3
	Caloplaca ferrugunea*
	Rocky slopes, western plains
	Rock surfaces
	Ash or dark gray, crusty, warty and often cracked at centre
	Disk flat or slightly convex - orange or brownish red

	4
	Caloplaca holocarpa
	SE coast
	Lucium uuthenicum bark
	White-gray ashy thin crust
	Yellow or orange-yellow - numerous, independent, or twisted

	5
	Caloplaca saxicola*
	Rocky slopes, western plains
	Rock surfaces
	Yellow/reddish/orange rosettes  warty or cellular in centre
	Numerous

	6
	Candelariella aurella
	Rocky slopes, western plains
	Rock surfaces
	Green or egg-yellow in form of small-grained crust
	Disk slightly convex

	7
	Cladonia foliaceae
	Western plains
	Moss
	Large and narrow or wide and irregularly divided, flat green tint on top, more pale on bottom
	Single individual, on sample taken Apothecia absent

	8
	Collema crispum
	Semi-desert, rocky hillsides, west hills
	Clayey soil
	Greenish-black/dark scaly and thin olive thallus blades, denticulated on verges
	Densely crowded on surface of a dark brown Apothecian disk

	9
	Diploschistes gupsaceus*
	Throughout Semi-desert areas depending on soil type
	Limey soil
	Ash-white thick and warty  crust
	Submerged in thallus, Apothecian disk (or top) black, often with whitish bloom

	10
	Fulgensia fulgens
	Semi-desert, rocky hillsides, west hills
	Potassium or gypsum soil & moss
	Light or grayish-orange leaf-like rosettes
	Bright orange-yellow or brownish orange, only in centre of thallus

	11
	Lecanora atra
	Rocky slopes, western plains
	Rock surfaces
	Whitish ash gray thick warty crust
	Round or irregular

	12
	Physcia adscendens*
	SE coast
	Calligonum bakiense bark
	Whitish grayish
	On sample taken Apothecia absent

	13
	Psora lurida
	Rocky slopes, western plains
	Soil
	Brown leaf-like overlapping scales
	Reddish brown or almost black

	14
	Squanarnaia lentigera
	Throughout Semi-desert area depending on soil type
	Limey soil
	Olive green with thick whitish bloom in ill defined round shape
	Round or irregular secured in center of thallus

	15
	Toninia coeruleonigricans
	Western plains
	Soil and moss
	Dark olive or gray
	Either naked or completely covered with white bloom scales

	16
	Xanthoria parietina*
	SE coast
	Calligonum bakiense bark
	Orange-yellow 
	Yellow-orange-reddish short petioles


1. body.
2. disk-shaped asocarp (fruiting body).

Figure 6.44
Selected lichen species

	Aspicilita contorta
	Caloplaca saxicola
	Caloplaca ferrugunea
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	Diploschistes gupsaceus
	Physcia adscendens
	Xantharia parietina
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6.4.10.6 Azeri Red Book / IUCN Red List species encountered

Species identified during the survey activities and listed in Table 6.38fall into one of the following categories:

· included in the 1989 Red Data Book of the Azerbaijan Republic
; and/or

· included in the 1997 International Union for the Conservation of Nature (IUCN) Red List of Threatened Plants.

Calligonum bacuensis and Astragalus bacuensis (Figure 6.42) were found in and preferentially inhabit coastal areas in the SE coast sector of the survey area.  Calligonum bakuense was found at numerous locations on the SE coast sector and were typically found in ‘bunches’ and scarcely distributed, which is characteristic of this species.  Scientific articles cite distributions of both these species as being limited to the Apsheron Peninsula thereby increasing local conservation concern (Karyagin, 1952 c; Soskov, Akhmedzade, 1974; Khalilov, Djalilov, 1976; The USSR Red Data Book., 1978; Rzazade, 1954; Akhundov, 1967).
Within the inland section of the study area, semi-desert seeds of Iris acutiloba were found.  Scientific literature cites the Apsheron Peninsula as one of the few areas in the Caucasus where this species can still be encountered (Grossgeym, 1940; Karyagin, 1952, a,b; USSR Red Data Book, 1978; Endangered and Disappearing Species, 1981).  This species usually blooms from March to April and as such, the seeds were the only evidence of this species encountered during the May-June 2001 survey.  As the likelihood of finding seeds of rare plants is far less than encountering them when in bloom, no reliable statement can be made regarding its local distribution.

Table 6.38
Azeri Red Book / IUCN Red List species encountered

	Genus species
	Biotope in
	Type of evidence1
	Endemic to
	1989 ARB2 (Y/N)
	1997 IUCN

Red List3
(Y/N)
	IUCN Designation

	Astragalus bacuensis 
	Slightly inland (coastal/semi-desert)
	Plant
	Azerbaijan
	Y
	Y
	Indeterminate


	Calligonum bacuensis 
	Slightly inland (coastal/semi-desert)
	Plant
	Azerbaijan
	Y
	Y
	Indeterminate

	Iris acutiloba 
	Semi-desert
	Seeds
	Azerbaijan
	Y
	Y
	Endangered



1.  whole plant, seeds, etc.

2.  Azerbaijan Red Book.

3.  1997 International Union for the Conservation of Nature Red List of Threatened Plants.
6.4.11 Mammals and herpetofauna (reptiles and amphibians)

For the fauna survey the study area was traversed on foot along predetermined transects.  Survey team members stopped when a site of interest warranted more intrusive investigation (i.e. removal of brush or closer inspection).  All direct sightings of mammals and herpetofauna species were recorded in terms of the species, time and place of observation, and transect number, and photographs were taken where possible.  Indirect evidence of a species presence was recorded by place encountered and type (i.e. nest, tracks, scat, food remains, vocalization, others).

For night survey work bat detectors (i.e., devices that convert ultrasonic frequencies to those audible by humans) were used to identify bat species echolocating in the vicinity.  In addition, 25 small mammal traps and two mist nets were set to capture small ground dwelling mammals and bat species respectively.  Summarized results of the survey are presented in Table 6.39.  A detailed description, including field data sheets, is included in the Technical Appendices accompanying this ES report.

It should be noted that only one species of amphibian, the Common Marsh Frog, was observed during the field survey.  Other species (such as Bufo viaibis) are known to reside in the area from past surveys and research.  The failure to observe these species during the May/June 2001 survey may be attributed to survey activities occurring outside relevant the breeding season (April-May) thereby making it difficult to detect territorial/breeding vocalizations.

6.4.11.1 Coastal sectors (SE and NE) and littoral ecotones

The SE and NE coastal sectors support relatively high biodiversity; that is, a diverse and abundant faunal community.  This is due to the habitat edges
 it forms with the inland semi-desert and various coastal biotopes and holds particularly true for the most south-easterly  heterogeneous section where a number of observed habitat edges provide animals access to the resources of different habitat types simultaneously, including those found on sandy beaches, on rocky coastlines, in wetlands and areas of semi-desert vegetation.  In short, habitat complexity is a primary factor that influences the species richness of communities.  When assessing the data collected (i.e. species sightings/evidence of residence and/or passage) and taking into account the amount of land each study area comprises this assumption is substantiated.  Out of the 22 species (11 mammal species and 11 species of reptiles and amphibians) recorded during the survey activities, 14 (7 and 7) and 16 (8 and 8) were noted on the NE and SE sectors of the coast respectively.

Many of the foxes, hares and the various rodent species identified during the survey reside on or rely upon the resources available on the habitat edges along the coast.  Although not directly encountered during the survey, conversations with residents of Sangachal indicated the presence of jackals (excrement found in numerous places) and wolves in the area.  The Golden Jackal is a rather reclusive species that depends on the thick reed beds along the coast and inland along the survey area’s rivers for habitation.  Wolves, on the other hand, shy away from the coast for habitation due to human activity in the area and tend to utilise the nearby larger hills where ample den space is available.  They are however, infrequent visitors to slightly inland areas when hunting especially when herds of sheep are present.

The SE coastal sector and in particular the area near the canal locally referred to as the Sangachal river (Figure 6.45) was chosen for the majority of the night time work due to the relatively high biodiversity in the area and greater chances for successful trapping.  Numerous Kuhl’s bats were observed and echolocations indicative of feeding activity (i.e. registered between 36 and 52 kHz) were ‘heard’ with the bat detectors.  This occurred throughout the night but was concentrated two hours after sunset and two hours before sunrise.  This insectivorous bat species is renowned for its affinity for roosting in or on anthropogenic structures such as eves of rooftops especially when near wetland biotopes, it’s preferred hunting ground.

Two mist nets were set up parallel to the canal to capture bats hunting insects.  Twenty-five small mammal traps were also placed near rodent burrows on the bank of the canal (17 traps) and adjacent coastal semi-desert area (eight traps).  Only burrows which showed evidence of recent occupation or usage (e.g. tracks, scat, freshly excavated soil) were chosen for trap placement.  Figure 6.45 shows the traps used and the area of investigation for the night work.

Figure 6.45
Trapping area and equipment – SE coastal sector, slightly inland biotope

	                 Live Trap                                   Sangachal River                                    Mist Net              
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During periods of peak activity for Kuhl’s Bat (referred to above), 22 individuals were caught (Figure 6.46) although several escaped before subsequent data collection and ‘ringing’ (i.e. placing a unique identification ring on the animal prior to release) could be completed.  Only 2 of the 25 live traps were sprung, both with House mice.

Figure 6.46
Kuhl’s bat capture and release

	Capture
	Disentanglement
	Release
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The highest diversity of reptile and amphibian species was found on the coast.  In fact, only 2 of the 11 herpetofauna species encountered during the survey were not encountered in the coastal sectors.  The Caucasian agama, usually found inland, was encountered in the NE coastal sector where rocky beaches prevail.

The Spur-thighed tortoise (Figure 6.47) a species listed in the 1989 Red Data Book of the Azerbaijan Republic and in 1994 IUCN Red List of Threatened Animals as “vulnerable”
, was encountered in the SE coastal sector.  Of particular value to this species is the section of the coast where sandy beach gives way to semi-desert floral elements such as desert shrubs (i.e. saltwort and wormwood) atop of hillocks of light soil which present prime areas for burrowing (i.e. escaping from the summer heat or clutch laying).

Figure 6.47 
Spur-thighed Tortoise burrowing (left) and in the open (right)
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6.4.11.2 Central and western plains and far west sectors

Covering more than half the study area, the central and western plains and far west sectors constitute relatively homogeneous clay/saline soil terrain and support the least diverse animal community (as measured by species encountered per unit area).  Water is in short supply in these areas and there are few places suitable for habitation by some of the larger mammals.  Exceptions were encountered where small ‘pockets’ of high biodiversity were observed in the western section of the central south plain where a mosaic of habitats of varying characteristics has been apparently formed by leaky water mains and dredging giving rise to marshy vegetation including large swathes of tamarisk stands.  The only example of the Caspian turtle was found in such a marshy area, burrowing for cover after sighting the survey team (Figure 6.48).

It is noted that the proposed terminal site lies across the boundary of the central south and central north sectors.  The western portion of the site lies close to the area where the Caspian Turtle was observed and recorded.

Topographically varied sections of the western plains support a number of tamarisk stands and associated fauna.  This area may attract significantly different animal populations when the Djeizan Kechmaz, an ephemeral river running through the western and central south plains, is water-laden.  The far west shares characteristics of the semi-desert central plains and topographically varied sections of the western plains and can be generally described as hilly semi-desert supporting both species common in the semi-desert and those concentrated in marshier areas.

Figure 6.48
Caspian turtle beginning to burrow
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There is a compressor station to the west of the SE/NW road and a human settlement, Azimkend close to the road.  Relatively large patches of reed beds appear in this marshy area.  Frogs such as the Marsh Frog, were observed in this area and the Golden Jackal may find sufficient reed cover in these areas for habitation or hunting forays.  A number of reptile species and marsh frog found on the coastline were also encountered in these areas.

During the night-time survey, two 5 km transects were driven on an access road southwest of the terminal to gain an appreciation of nocturnal animal activity in the central plains.  Hares, small rodents and foxes were observed.  Echolocations of Kuhl’s Bat were also detected although far beneath the frequency of occurrence noted closer to the Sangachal River. 

6.4.11.3 North and west hills (foothills and caves)

As with the coastal areas described above, the rocky slopes at the feet of the western and northern hills support a relatively diverse faunal community and high number of individuals relative to the amount of area they comprise, again attributable to the habitat edge they form between the flat semi-desert and rocky slopes.  This is particularly true for the north hills where larger mammal species can find ample space for shelter from the anthropogenic activity in the area on the hillside and above.  As mentioned above, Sangachal residents noted the presence of wolves in the area.  This species would shy away from the coast for habitation, instead utilizing the hills in the vicinity and most likely the larger north hills, where ample den space is available.

Numerous reptiles take advantage of the rocky feet of the hills for alternating between sun-bathing and cooling down and for hunting.  The only example of Dahl’s Whip snake seen during the survey was encountered at the foot of the hills.  The Caucasian Agama is particularly plentiful at the feet of the north and west hills.  Inhabiting colonies with adult males scattered atop the larger rocks exhibiting territorial behaviour such as head bobbing (Figure 6.49) were observed.

Two bat species, one Horseshoe bat and an Asian Barbastelle bat (Figure 6.50) were observed during excursions into the numerous caves in the north hills.  These bat species, unlike Kuhl’s bat which congregates on and near anthropogenic structures, are usually found far removed from human presence.

Figure 6.49
Caucasian agama
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Figure 6.50
Asian barbastelle bat
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Table 6.39 below summarizes the mammal and herpetile species recorded during the May/June 2001 survey activities.

Table 6.39
Recorded mammal & herpetofauna species

	English Name
	Genus / Species
	Location (sector) Within Survey Area
Where Recorded
	Biotope
	Evidence 
	Time (D/N)

	
	
	SE
	NE
	CS
	CN
	WP
	FW
	WH
	NH
	
	
	

	Herpetofauna

	Marsh Frog
	Rana ridibunda
	X
	X
	X
	
	
	X
	
	
	Wetlands
	Sighting
	D

	Spur-thighed Tortoise
	Testudo graeca
	X
	X
	X
	
	
	
	
	
	Semi desert and beach side
	Sighting
	D

	Caspian Turtle
	Mauremys caspica
	
	
	X
	
	
	
	
	
	Wetlands
	Carapace and sighting
	D

	Caspian Gecko
	Cyrtopodion caspius
	X
	X
	
	
	
	
	
	
	Semi desert and beach side
	Sighting and captured
	D & N

	Caucasian Agama 
	Stellio caucasius
	
	X
	
	
	
	
	X
	X
	rocky places
	Sighting
	

	Racerunner
	Eremias velox
	X
	X
	X
	X
	X
	X
	X
	
	Semi desert and beach side
	Sighting and captured
	D

	Eremias species
	Eremias arguta
	X
	
	X
	X
	
	
	
	
	
	Sighting and captured
	D

	Snake-eyed Lizard
	Ophisops elegans
	X
	X
	
	
	
	X
	
	X
	Foothills
	Sighting
	D

	Grass snake species
	Natrix tesellata
	X
	X
	
	
	
	
	
	
	Wetlands
	Sighting
	D

	Dahl's Whipsnake
	Coluber najadum
	
	
	
	
	
	
	
	X
	Foothills
	Sighting
	D

	Schmidt's Whipsnake
	Coluber schmidti
	X
	
	
	
	
	
	
	
	Beach side
	Sighting
	D

	Mammals

	Long-eared Desert Hedgehog
	Hemiechinus auritus
	
	
	
	
	
	
	
	X
	Open semi desert
	Resident information
	N

	Horseshoe Bat species
	Rhinolophus genus
	
	
	
	
	
	
	
	X
	Cave
	Sighting
	D

	Asian Barbastelle Bat
	Barbastella leucomelas
	
	
	
	
	
	
	
	X
	Cave
	Captured
	D

	Kuhl’s Pipistrelle Bat
	Pipistrellus kuhlii
	X
	X
	X
	X
	X
	X
	X
	X
	Numerous
	Captured, audible sounds and sighting
	N

	Brown Hare
	Lepus europaeus
	X
	X
	X
	X
	X
	X
	X
	X
	Semi desert and beach side
	Sighting, nests
	D & N

	Small Five-toed Jerboa
	Allactaga elater
	X
	X
	X
	X
	X
	X
	X
	X
	Semi desert and beach side
	Sighting and burrows
	D & N

	House mouse
	Mus musculus
	X
	
	
	
	
	
	
	
	Riverside
	Captured
	N

	Armenian (gray) Hamster
	Cricetulus migratorius
	
	
	
	
	
	
	
	
	Semi desert
	Sighting
	N

	Libyan Jird
	Meriones lybicus
	X
	X
	X
	X
	X
	X
	X
	X
	Semi desert and beach side
	Burrows
	D & N

	Wolf
	Canis lupus
	
	
	X
	
	X
	
	
	X
	Semi desert and foothills
	Resident information
	D

	Golden Jackal
	Canis aureus
	X
	X
	
	
	
	X
	
	
	Wetlands
	Excrement and resident information
	D

	Red Fox
	Vulpes vulpes
	X
	X
	X
	X
	X
	X
	X
	X
	Semi desert, beach side and foothills
	Excrement, sighting, footprints, burrows and resident information
	D & N

	Caspian Seal
	Phoca caspica
	X
	X
	
	
	
	
	
	
	Beach side
	Dead bodies
	D


Sector name abbreviations:

SE = southeast coast

NE = northeast coast

CN = central north plains

CS = central south plains

WP = western plains

FW = far west

WH = west hills

NH = north hills

6.4.12 Key sensitivities

The peak sensitive times for mammalian and herpetofauna species are during the mating season and pregnancy.  High stress levels (e.g. from anthropogenic disturbances) during the former decrease the chance of successful pairing and during the latter are known to either cause spontaneous abortions or foetal re-absorbtion.  In both cases reproductive success is decreased.  The tables below detail the mating and pregnancy times for the mammal and herpetofauna species encountered during the survey activities as well as giving brief descriptions of the animals themselves.

6.4.12.1 Class:  Mammalia
Order:  Chiroptera
	Common name
	Event
	Month

	
	
	J
	F
	M
	A
	M
	J
	J
	A
	S
	O
	N
	D

	Horseshoe bat
	Breeding
	
	
	
	
	
	
	
	
	
	
	
	

	
	Pregnancy*
	
	
	
	
	
	
	
	
	
	
	
	

	Asian Barbastelle bat
	Breeding
	
	
	
	
	
	
	
	
	
	
	
	

	
	Pregnancy*
	
	
	
	
	
	
	
	
	
	
	
	

	Kuhl’s bat
	Breeding
	
	
	
	
	
	
	
	
	
	
	
	

	
	Pregnancy*
	
	
	
	
	
	
	
	
	
	
	
	


Notes (*): For many Bat species and for all those that inhabit Azerbaijan, gamete production is delayed through the female storing sperm during hibernation and ovulating towards the end of this period so that parturition (giving birth) coincides with favourable environmental conditions for rearing young.

These bats are insectivores, locating insects using echolocation.  Most species feed in the air but some species (e.g. the Asian Barbastelle bat) glean insects directly from leaves or the ground.  Bats are active at night and roost during the day.  Rather than migrating to warmer climates, most of these bats winter in hibernation sites relatively short distances from summer ranges.  Hibernation sites include caves, abandoned mines, buildings or other cavities that provide proper temperature and humidity conditions and that are free from human disturbance.

The continued viability of bats in the survey area is tied to the presence of sites that are suitable for hibernation and roosting.  For Kuhl’s bat these include anthropogenic structures; for the other two species identified, the presence of the caves in the surrounding hills are critical.

Order:  Lagomorpha
The herbivorous Brown hare is the only lagomorph residing in the study area.  This common species breeds year round and is an important prey species for jackals, foxes and wolves as well as a number of birds of prey.  Temporal sensitivities are not considered for this species as it breeds year round.

Order:  Insectivora
The only member of this order documented during the field investigation was the Long-eared Desert hedgehog.  They are omnivorous but feed mainly on small invertebrates and insects as well as small vertebrates such as lizards and snakes.  Long-eared Desert hedgehogs are nocturnal and they may wander up to 9 km a night in search of food.  They commonly burrow under small bushes but may also rest by day under rocks, rock heaps or hollows.  One exceptional trait is their remarkable resistance to food and water scarcity.  The species have been shown in laboratory conditions, to have survived as long as ten weeks without food and water.  Pregnancy and rearing times (i.e. April through July) are considered the most sensitive times for this species.

Order:  Rodentia
The following species of rodent were found to be present in the study area.

· Libyan jird;

· Armenian (Gray) hamster;

· House mouse; and

· Small five-toed jerboa.

All these rodent species are known to breed year-round with oestrous cycles less than one week.

The Libyan jird is a diurnal (i.e. active day and night) sociable rodent often encountered living in colonies.  It is primarily a vegetarian but is known to also eat insects at times.  It is a significant prey species for foxes, snakes and various birds of prey.  Often their burrows, once abandoned, provide refuge for snake species.

The Armenian (or Gray) hamster is a solitary, burrowing and nocturnal rodent.  Its omnivorous diet includes grains, roots, green parts of plants, insect larvae and frogs.  It is a valuable prey species for foxes, snakes and various birds of prey, particularly the little owl.

The House mouse lives as a human commensal, often out-competing species natural to the area they inhabit due to their prolific reproductive potential and association with humans.  Its diet is varied and omnivorous and will include carrion.  It is generally nocturnal although some are active during the day in human dwellings. It is interesting to note that it rarely travels more than 50 feet from their dwelling.  As with the rodents above, it is a valuable prey species for foxes, snakes, and various birds of prey.

The Small five-toed jerboa is commonly found in its burrows around human settlements and occupies wormwood (one of its main fodder species) steppes and saline areas occupied by Salsola spp. with population densities far greater for the latter (i.e. sometimes more than two times).  It is a valuable prey species for foxes, snakes, and various birds of prey

Order:  Carnivora
	Common name
	Event
	Month

	
	
	J
	F
	M
	A
	M
	J
	J
	A
	S
	O
	N
	D

	Wolf
	Breeding
	
	
	
	
	
	
	
	
	
	
	
	

	
	Pregnancy
	
	
	
	
	
	
	
	
	
	
	
	

	Golden jackal
	Breeding
	
	
	
	
	
	
	
	
	
	
	
	

	
	Pregnancy
	
	
	
	
	
	
	
	
	
	
	
	

	Red fox
	Breeding
	
	
	
	
	
	
	
	
	
	
	
	

	
	Pregnancy
	
	
	
	
	
	
	
	
	
	
	
	


The wolf population in the Sangachal area varies across seasons with few permanent inhabitants of the region during summer months and a considerably larger population (coinciding with shepherds and their herds of sheep migrating down from the north to use the plains for winter pasturage) during the winter months.  They usually travel in packs but loners are not uncommon, especially in the case of older males.  Although they prefer live kills, they scavenge as well.

The Golden jackal is a rather reclusive species which shy away from intense anthropogenic activities.  It finds refuge in larger reed beds and tamarisk stands within the survey area.  The species is mainly a forager feeding on plants, small animals and occasionally carrion.

The Red fox select areas of greatest diversity and use edges heavily.  It prefer loose soils such as those found in the SE coastal sector.  Red foxes are omnivorous, eating a variety of animals and plant materials depending mainly on the availability of the food source.  Small mammals, birds, fruits and insects comprise the bulk of the diet.

6.4.12.2 Herpetofauna

6.4.12.3 Class Amphibia and Reptilia

Order:  Anura (Frogs)
Marsh frogs, as indicated in the table below, spawn in the spring months (April and May), when intra-specific calling can be heard day and night under suitable weather conditions. The eggs are often laid in the same water bodies where coupling occurred and subsequently the eggs incubate and undergo metamorphosis from tadpole form to young adults by September. 

	Common name
	Event
	Month

	
	
	J
	F
	M
	A
	M
	J
	J
	A
	S
	O
	N
	D

	Marsh frog
	Spawning
	
	
	
	
	
	
	
	
	
	
	
	

	
	Incubation /

metamorphosis
	
	
	
	
	
	
	
	
	
	
	
	


Order:  Testudines
Turtles
The Caspian turtle, which prefers to feed on small fish and insects, can be found throughout the study area especially in the fresh-water marshy areas.

	Common name
	Event
	Month

	
	
	J
	F
	M
	A
	M
	J
	J
	A
	S
	O
	N
	D

	Caspian turtle
	Breeding
	
	
	
	
	
	
	
	
	
	
	
	

	
	Incubation
	
	
	
	
	
	
	
	
	
	
	
	


Tortoises

This herbivorous tortoise is found throughout the study area, especially where soft soil hummocks form on the sides of shrubbery.  This habitat provides ideal places for burrowing and laying of egg clutches (three clutches per year).  They are especially apparent during the first warm days of the year when they begin to pair (i.e. usually in early April).

	Common name
	Event
	Month

	
	
	J
	F
	M
	A
	M
	J
	J
	A
	S
	O
	N
	D

	Spur-thighed tortoise
	Breeding
	
	
	
	
	
	
	
	
	
	
	
	

	
	Incubation
	
	
	
	
	
	
	
	
	
	
	
	


Order:  Squamata (Snakes)

	Common name
	Event
	Month

	
	
	J
	F
	M
	A
	M
	J
	J
	A
	S
	O
	N
	D

	Grass snake species
	Breeding
	
	
	
	
	
	
	
	
	
	
	
	

	
	Incubation
	
	
	
	
	
	
	
	
	
	
	
	


Although the survey only identified one grass snake species (Natrix tessalata), from previous studies at least one more is known to inhabit the survey area (Natrix natrix).  They are often found at water’s edge including the Caspian Sea, and are able swimmers feeding on small fish.  They are non-poisonous.

	Common name
	Event
	Month

	
	
	J
	F
	M
	A
	M
	J
	J
	A
	S
	O
	N
	D

	Whip snakes (2 species)
	Breeding 
	
	
	
	
	
	
	
	
	
	
	
	

	
	Incubation
	
	
	
	
	
	
	
	
	
	
	
	


Two whip snakes (Coluber spp.) were identified during the survey activities; Dahl’s and Schmidt's whip snakes.  These are long and thin, green to green-brown snakes and not poisonous.

Suborder:  Sauria (lizards)

	Common name
	Event
	Month

	
	
	J
	F
	M
	A
	M
	J
	J
	A
	S
	O
	N
	D

	Eremias spp.

Snake-eyed lizard
	Breeding
	
	
	
	
	
	
	
	
	
	
	
	

	
	Incubation
	
	
	
	
	
	
	
	
	
	
	
	


Two Eremias species, E. velox and E. arguta, and a Snake-eyed lizard species (Ophisops elegans) were identified during the daytime survey activities.  These species breed and incubate their eggs, which they bury, at the same time of the year and for the same duration, so are consolidated in the table below.  The Eremias species are small (i.e. 7.6 to 15.2 cm long) insectivorous lizards common to semi-desert regions, each with a reddish-pink tinge to the tail starting at the vent.  The Snake-eyed lizard, also insectivorous, is 10 - 18 cm long with characteristic stripes from head to tail, the number of which vary among closely related species.

	Common name
	Event
	Month

	
	
	J
	F
	M
	A
	M
	J
	J
	A
	S
	O
	N
	D

	Caspian Gecko
	Breeding
	
	
	
	
	
	
	
	
	
	
	
	

	
	Incubation
	
	
	
	
	
	
	
	
	
	
	
	


The Caspian gecko, like all geckos, has padded feet covered with ‘suction cups’ that allow for climbing at any angle.  This species can reach a length of 15.2 cm and is primarily nocturnal.  They are often found on or near anthropogenic structures and especially near night lighting as they are apparently attracted to the insects that are its prey.

	Common name
	Event
	Month

	
	
	J
	F
	M
	A
	M
	J
	J
	A
	S
	O
	N
	D

	Caucasian Agama
	Breeding
	
	
	
	
	
	
	
	
	
	
	
	

	
	Incubation
	
	
	
	
	
	
	
	
	
	
	
	


This species inhabits dry rocky areas with sparse vegetation and prefers vertical slopes.  Its whole length (including tail) can reach 36.6 cm.  It is omnivorous feeding on ephemeral flowers, insects, and small mice.

6.4.13 Azeri Red Book / IUCN Red List species encountered

Table 6.40 below lists the Azeri Red Book / IUCN Red List mammal and herpetofauna species observed during the 2001 survey activities.

Table 6.40
Azeri Red Book / IUCN Red List mammal and herpetofauna species encountered

	Genus species
	Biotope encountered in
	1989 ARB

(Y/N)
	1997 IUCN

Red List

(Y/N)
	IUCN

Designation

	Testudo graeca
	Sandy beaches and semi-desert
	Y
	Y
	Vulnerable


	Phoca capsica
	Sandy beaches
	N
	Y
	Vulnerable


Species identification was not possible for the Horseshoe bat species (Rhinolophus sp) as identification would have entailed capture which was not possible at the time of sighting.  It should be noted however, that four of the five species belonging to this genus are included in the IUCN Red List (ranging from “lower risk” to “vulnerable”).  They were not however, observed to be roosting within the proposed land take area.

During a baseline survey conducted in March 2001 for a separate project, an example of the nationally red listed Toad’s Head Lizard (Phrynocephalus helioscopus) was observed in the central north plains.  In addition, during the 1996 EOP survey, Marbled polecat (Vormela peregusna), a nationally red listed species was observed within the Sangachal area.  The 2001 survey activities did not confirm the presence of this species although its continued presence in the project area can not be discounted.

6.4.14 Birds

6.4.14.1 Introduction

A considerable amount of ornithological data has been collected previously from coastal waters and islands (and oil platforms) from north of the Apsheron peninsula south to Kyzyl Agach.  The international importance of much of the survey area for waterfowl has as a result, been firmly established.  Sangachal Bay itself supports important numbers of waterfowl during migration periods and particularly during winter.  These have been the subject of previous studies on behalf of AIOC.

Many migrant species including a number of Red Book and/or globally threatened species are known to pass through the area during the spring and fall migrations (i.e. March-April and August-September peak periods), respectively.  Most simply fly over without stopping (e.g. Honey buzzard and Lesser kestrel) following the coastal lowlands northwards to their breeding grounds.  The peak period along the Azerbaijani coast for waterfowl is during the winter (i.e. October to mid-March) when thousands of individual birds over-winter where lagoons are available.  Figure 6.51 illustrates key periods for birds which either visit or reside in the survey area.

Figure 6.51
Key periods for birds in the Sangachal area
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Due to seasonal timing of the survey no data collection for over-wintering or migrant bird populations could be undertaken.  However, a review of secondary data sources yielded a wide array of datasets.  These datasets were collected during the numerous surveys of migrant and over-wintering populations as well as through literature reviews.  Within the historical data abundance estimates vary widely as do methodologies for data acquisition, and some of the data appears outdated.  The Technical Appendices accompanying this ES report includes a list of bird species found in the past in Sangachal Bay.  Conservation status data is also presented.

There is little quantitative data on breeding bird populations along the coastal fringe and immediate hinterland in the survey area.  The May/June 2001 survey of the area surrounding the terminal therefore concentrated on assessing the status of these resident bird populations.  It consisted of single morning and afternoon visits made to each of the survey sectors.  All birds whether seen or heard, were recorded.  A full report is presented in the Technical Appendices to this ES report.

6.4.14.2 Breeding populations

SE and NE coastal sectors

The coastal waters of Sangachal Bay were surveyed from onshore.  The Bay is known to be of high importance for waterfowl during migration periods and in winter, but not in summer when only resident terns (Sterna spp) would be expected.  A number of bird species were observed along the coastline in the NE and SE sectors during two survey mornings.  In the SE sector an estimated five breeding pairs of Collared pratincole were observed, constituting a breeding colony for this species.  Breeding colonies of Common and Little terns were also discovered with an estimated six to eight and seven pairs respectively.

Table 6.41 presents minimum population estimates as number of pairs for all possible, probable, and confirmed nesting species.  All figures refer to minimum number of pairs or occupied territories.

Table 6.41
Breeding bird populations in the coastal survey area

	Species
(Common English Name)
	Genus / Species
	SE Sector
	NE Sector

	
	
	28/5 a.m.
	29/5 a.m.

	Little Bittern
	Ixobrychus minutus
	1
	-

	Purple Heron
	Ardea purpurea
	1
	-

	Kestrel
	Falco tinnunculus
	1
	-

	Black-winged Stilt
	Himantopus himantopus
	2
	3

	Collared Pratincole
	Glareola pratincola
	5
	-

	Kentish Plover
	Charadrius alexandrinus
	8
	6

	Common Tern
	Sterna hirundo
	-
	6-8

	Little Tern
	Sterna altifrons
	-
	7

	Rock Dove
	Columba livia
	1
	3

	Hoopoe
	Upupa epops
	1
	2

	Crested Lark
	Galerida cristata
	3
	7

	Black-headed Wagtail
	Motacilla (f.) feldegg
	2
	-

	Isabelline Wheatear
	Oenanthe isabellina
	1
	1

	Finsch’s Wheatear
	Oenanthe finschii
	1
	-

	Reed Warbler
	Acrocephalus scirpaceus
	9
	3

	Great Reed Warbler
	Acrocephalus arundinaceus
	1
	-

	Red-backed Shrike
	Lanius collurio
	-
	1

	Starling
	Sturnus vulgaris
	1+
	3

	House Sparrow
	Passer domesticus
	1+
	-


Central south and central north plain sectors

The north-western area of the central northern sector has been heavily impacted by mudflows.  Heavy grazing pressure has also contributed to habitat degradation.  In the central south sector are low mud cliffs suitable for burrow-nesting birds such as the European bee-eater.

The low-lying wet grazing marsh (with reeds, reedmace and rushes) and tamarisk scrubland in the central sectors support a large number of bird species.  This habitat is of greater extent in the southern area of the sector where reedbed growth is also far more extensive.  One notable observation in the area concerned a migrant species the Syke’s booted warbler (hereafter Syke’s warbler) which was found breeding in wet tamarisk scrub to the south of the access road to the existing terminal.

This observation is noteworthy as it constitutes the first confirmed breeding season presence of the species in Azerbaijan.  It can thus be confirmed as nesting within the country and in the Sangachal area.  Nesting habitat typical for this species is present widely over the south central survey sector.

A breeding colony of European bee-eaters was found in a depression where six nests had been burrowed in the inside walls.  It is highly likely that more colonies reside in the central and western sectors (plains) in similar depressions and alongside ravines.

North hills sector

The North Hills were surveyed along the southern foot of the range.  The rocky slopes run up to sheer faces in places.  These are suitable nesting areas for a number of birds of prey including corvids (i.e. crows, choughs, ravens, etc.) and other species.  The entire area is apparently treeless and mud volcanoes are present near the summit.

West hills sector

The isolated trio of hills lying immediately to the west of the terminal site are lower than the north hills but possess a similar rocky topography.  Only low cliff faces are present and these are largely inadequate for nesting by birds of prey, with perhaps the exception of kestrels and the Little owl.

Western plains sector

The western plains sector lies to the west of the west hills and is crossed by the western route export pipeline.  Wind erosion has affected part of this area and it is also crossed by at least one stream with low mud cliffs.  The narrow channel sustains tamarisk stands.  The area is otherwise a semi-arid steppe-like range-land.  Hunting raptors were observed on a number of occasions in this area.

Table 6.42 provides minimum population estimates as number of pairs, for all possible, probable, and confirmed nesting species recorded inland.  All figures refer to minimum number of pairs in occupied territories.

Table 6.42
Breeding bird populations in the inland survey area

	Species (Common English Name)
	Genus species
	North Hill
	South Central Plain
	North Central Plain
	West Hills
	Western Plains

	Date (a.m./p.m.)
	
	28/5 p.m.
	30/5 a.m.
	30/5 p.m.
	31/5 p.m.
	31/5 a.m.

	Purple heron
	Ardea purpurea
	-
	1 (1/6)
	-
	-
	-

	Ruddy shelduck
	Tadorna ferruginea
	-
	-
	-
	-
	1

	Long-legged buzzard
	Buteo rufinus
	1
	-
	-
	-
	1+

	Kestrel
	Falco tinnunculus
	1
	1+
	1
	-
	1

	Chukar
	Alectoris chukar
	2
	-
	-
	1
	-

	Stone curlew
	Burhinus oedicnemus
	-
	-
	1
	-
	-

	Black-winged stilt
	Himantopus himantopus
	-
	1
	2
	-
	-

	Little Ringed plover
	Charadrius dubius
	-
	-
	1
	-
	-

	Kentish plover
	Charadrius alexandrinus
	-
	-
	2
	-
	-

	Black-bellied sandgrouse*
	Pterocles orientalis
	-
	-
	-
	-
	2

	Rock dove
	Columba livia
	+
	-
	-
	-
	-

	Cuckoo
	Cuculus canorus
	-
	1+
	-
	-
	-

	Little owl
	Athene noctua
	1
	-
	-
	1
	-

	European bee-eater
	Merops apiaster
	-
	6
	-
	-
	1+

	Hoopoe
	Upupa epops
	-
	3
	-
	-
	-

	Short-toed lark
	Calandrella c. cinerea
	-
	1
	1
	-
	2

	Crested lark
	Galerida cristata
	-
	7
	2
	2
	5

	Black-headed wagtail
	Motacilla (f.) feldegg
	-
	2
	2
	-
	-

	White wagtail
	Motacilla alba
	-
	5
	2
	-
	-

	Rufous Bush robin
	Cercotrichas galactotes
	-
	9
	-
	-
	-

	Isabelline wheatear
	Oenanthe isabellina
	-
	3
	-
	-
	7

	Finsch’s wheatear
	Oenanthe finschii
	5
	-
	-
	6
	1

	Moustached warbler
	Acrocephalus melanopogon
	-
	1
	-
	-
	-

	Reed warbler
	Acrocephalus scirpaceus
	-
	7
	-
	-
	-

	Great Reed warbler
	Acrocephalus arundinaceus
	-
	2
	-
	-
	-

	Syke’s (Booted) warbler
	Hippolais rama
	-
	14
	-
	-
	-

	Menetries’ warbler
	Sylvia mystacea
	-
	11
	-
	-
	-

	Rock nuthatch
	Sitta neumayer
	4
	-
	-
	5
	-

	Red-backed shrike
	Lanius collurio
	-
	1
	-
	-
	-

	Chough
	Pyrrhocorax pyrrhocorax
	1
	-
	-
	-
	-

	Magpie
	Pica pica
	-
	1
	-
	-
	-

	Hooded crow
	Corvus c. cornix
	-
	2
	-
	-
	1

	Raven
	Corvus corax
	-
	-
	-
	-
	1

	Starling
	Sturnus vulgaris
	-
	Many
	-
	-
	Many

	House sparrow
	Passer domesticus
	-
	Many
	1+
	-
	-


1. 
Possible, probable and confirmed breeding records are all included.

*
Signifies national Red Book species.

Swifts (Apus apus), swallows (Hirundo rustica), house martins (Delichon urbica) and sand martins (Riparia riparia) feed in large numbers over the area and are probably also breeding within the survey area.

6.4.14.3 Other bird populations

A number of sightings were made of visiting migrant species recorded in the same survey areas, some of these being late departing winter visitors or non-breeding, immature birds. These are listed in Table 6.43.

Table 6.43
Other bird species recorded in the survey area

	Common Name
	Genus / Species
	Sector

	
	
	SE
	NE
	CS
	CN
	WH
	WP

	Great crested grebe
	Podiceps cristatus
	-
	4
	-
	-
	-
	-

	Great cormorant
	Phalacrocorax carbo
	1
	2
	-
	-
	-
	-

	Glossy ibis
	Plegadis falcinellus
	-
	-
	1
	-
	-
	-

	Honey buzzard
	Pernis apivorus
	-
	-
	15
	-
	-
	2

	Egyptian vulture
	Neophron percnopterus
	-
	-
	-
	-
	1
	-

	Steppe buzzard
	Buteo (b.) vulpinus
	-
	-
	2
	-
	-
	-

	Buteo sp.
	
	-
	-
	-
	1
	-
	-

	Lesser kestrel**
	Falco naumanni
	-
	-
	2
	-
	-
	-

	Shelduck
	Tadorna tadorna
	-
	3
	-
	-
	-
	-

	Wigeon
	Anas penelope
	-
	1
	-
	-
	-
	-

	Mallard
	Anas platyrhynchos
	-
	3
	-
	-
	-
	-

	Greater sand plover
	Charadrius leschenaultii
	2
	18
	-
	-
	-
	-

	Wood sandpiper
	Tringa glareola
	1
	-
	-
	-
	-
	-

	Black-headed gull
	Larus ridibundus
	-
	1
	-
	-
	-
	-

	Slender-billed gull
	Larus genei
	-
	2
	-
	-
	-
	-

	Herring gull
	Larus cachinnans
	8
	6
	-
	-
	-
	-

	Gull-billed tern
	Gelochelidon nilotica
	-
	1
	-
	-
	-
	-

	Sandwich tern
	Sterna sandvicensis
	-
	15
	-
	-
	-
	-

	Whiskered tern
	Chlidonias hybrida
	4
	-
	-
	-
	-
	-

	Red-throated pipit
	Anthus cervinus
	-
	-
	1-2
	-
	-
	-

	Sedge warbler
	Acrocephalus schoenobaenus
	-
	-
	1
	-
	-
	-

	Rosy starling
	Sturnus roseus
	-
	-
	1
	-
	-
	-

	Goldfinch
	Carduelis carduelis
	-
	-
	2
	-
	-
	-


*
Red Data species

**
Globally threatened (note that Lesser kestrel is not actually a Red Book species in Azerbaijan yet it is considered globally threatened).

Azeri Red Book / IUCN Red List species encountered

Table 6.44 below lists the Azeri Red Book / IUCN Red List bird species observed during the 2001 survey activities

Table 6.44
Azeri Red Book / IUCN Red List species encountered

	English Common Name
	Genus species
	Biotope encountered
	1989 AZB (Y/N)
	1997 IUCN

Red List (Y/N)
	IUCN

Designation

	Black-bellied sandgrouse
	Pterocles orientalis
	semi-desert
	Y
	N
	

	Lesser kestrel
	Falco naumanni
	mixed semi-desert/tamarisk stands
	N
	Y
	Vulnerable*


* A taxon is “vulnerable” when it is not “critically endangered” or “endangered” but is facing a high risk of extinction in the wild in the medium-term future.

Black-bellied sandgrouse

The black-bellied sand grouse is a member of the order Pterocliformes with all members found only in Africa and Eurasia.  Members of this order are unique in that they share aspects with both pigeons and waders.  One special feature of sandgrouse is their long flights to water holes in desert and semi-desert country, where not only do they drink but, during breeding, they wet their belly feathers to carry water to their chicks.

The distribution of this species in Azerbaijan from 1977 data, is concentrated significantly southwest of Sangachal in the Kura-Araz lowlands during the breeding season (March-July) and south in Salyan and Lenkoran lowland for the winter.  The recent 2001 survey sighting in the western plains may represent a widening of this species home range.

Lesser kestrel

The Lesser kestrel over-winters in Africa in large numbers and in India in smaller numbers.  This gregarious species breeds in Azerbaijan among other countries.  The northward passage out of Africa begins in March and is at its height in April and early May.  The earliest arrivals at breeding quarters appear in late March but most breeding is in early May and the bulk of birds do not arrive at their breeding places until April.  Their diet is composed of insects, caught either on the ground or taken in the air.  Small mammals and lizards, and occasionally frogs, are also taken on the ground.

Although no breeding colonies of Lesser kestrels were identified during the recent May 2001 survey activities (only one individual sighted), if colonies were to exist in the study area, they would most likely reside in some of the larger ravines in the western plains, in the north hills, or in the denser tamarisk stands found throughout the study area.

C1:  Sandy beach








C3:  Coastal reed bed
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C2:  Littoral ecotone





C4:  Slightly inland
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�  Barium is constituent of drilling mud and the high concentration may indicate historic contamination.


� Natural variation in revegetation time is signified where numbers are repeated across columns.


� Natural variation in revegetation time is signified where numbers are repeated across columns.


� The Red Data Book is currently in the process of being revised; some species included will be removed and others added.


� Taxa expected to be Extinct, Endangered, Vulnerable, or Rare but where there is not enough information to determine which of the four categories is appropriate.


� Taxa in danger of extinction and whose survival is unlikely if the causal factors continue operating.  Included are taxa whose numbers have been reduced to a critical level or whose habitats have been so drastically reduced that they are deemed to be in immediate danger of extinction.


� Edges or ecotones are areas where two or more habitat types or different aged patches of the same habitat type meet.  They occur naturally where there are abrupt changes in soil characteristics and are unique because they combine characteristics of two or more habitats.


� A taxon is “vulnerable” when it is not “critically endangered” or “endangered” but is facing a high risk of extinction in the wild in the medium-term future.


� A taxon is Vulnerable when it is not Critically Endangered or Endangered but is facing a high risk of extinction in the wild in the medium-term future.
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