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6.3.4 Results of environmental surveys 

A baseline environmental survey of the nearshore sediments and waters adjacent to the oil reception terminal was completed in September 1996 and repeated in October 2000. Sediment and water samples were collected from a number of locations and analysed for a range of chemical and biological parameters.  Sample station locations for the 2000 survey are shown in Figure 6.29.  The results of these environmental surveys are summarised below.

Figure 6.29
Location of Sample Stations in Sangachal Bay
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6.3.4.1 Water quality

During the 2000 baseline survey water samples were collected from the surface and near-bottom at six stations for chemical and physical analysis.  Water samples were collected from a limited number of stations in 1996. The use of different analytical techniques and differences in the range of parameters analysed severely limits the comparisons that can be made. 

The results (average of surface and bottom sample values) of chemical and physical analysis from the 2000 survey are summarised in Table 6.10. No significant or systematic difference between surface and bottom samples was observed in both the 2000 and 1996 surveys.

Nutrient concentrations were generally low and frequently below detection limits. Measurable concentrations were recorded in the 2000 survey only at stations 5 and 7, with higher concentrations at the former station for all parameters (nitrite, nitrate, phosphate, and ammonia). 

Phenol concentrations in the 2000 survey were above the detection limit (2 (gl-1) only at station 5.  Surfactant concentrations were above the detection limit (100 (gl-1) at stations 5, 7, 11 and 27, ranging between 110 and 170 (gl-1. 

Total petroleum hydrocarbon concentrations were low in all samples both in the 1996 and 2000 survey.  In the 2000 survey, with the exception of station 11, average concentrations fell within a narrow range (3.5 to 4.9 (gl-1).  The average concentration at station 11 was approximately twice as high, at 9.1 (gl-1.  

Table 6.10
Summary of physical and chemical analysis of Sangachal water samples, 2000 baseline survey

	Station number
	5
	7
	11
	20
	26
	27

	Nitrite (mgl-1)
	0.24
	0.18
	0.12
	0.11
	0.13
	0.10

	Nitrate (mgl-1)
	4.15
	3.04
	<2.0
	<2.0
	<2.0
	<2.0

	Ammonia (mgl-1)
	<1.0
	<1.0
	<1.0
	<1.0
	<1.0
	<1.0

	Phosphate  (mgl-1)
	0.41
	0.21
	<0.15
	<0.15
	<0.15
	<0.15

	Phenols (mgl-1)
	0.0105
	0.002
	0.002
	<0.002
	0.002
	<0.002

	TPH   ((gl-1)
	4.3
	9.1
	4.9
	3.5
	4.1
	4.6

	PAH (mg1-1)
	10.45
	7.45
	10.5
	6.85
	12.8
	14.55

	Surfactants (mgl-1)
	0.15
	0.155
	0.13
	<0.10
	<0.10
	0.135

	Chlorophyll a  ((gl-1)
	8.84
	9.25
	6.78
	6.91
	8.62
	10.08

	PH
	8.09
	8.09
	8.06
	8.04
	7.93
	8.13

	Dissolved oxygen (mgl-1)
	5.8
	5.5
	5.5
	5.6
	5.5
	5.6

	Temperature (C)
	20.2
	20.0
	19.6
	19.5
	19.4
	19.9

	Salinity (%)
	1.15
	1.13
	1.13
	1.13
	1.12
	1.13

	Depth (m)
	3.7
	4
	3.6
	5.09
	5.1
	5.5


Conductivity, salinity, and pH varied little between samples or stations, and between the 1996 and 2000 surveys. All values were within the normal seasonal range for the Caspian Sea. 

Chlorophyll a concentrations measured in the 2000 survey lay within a narrow range from 6.78 to 10.08 (gl-1, and showed no significant variation between samples or stations.  These concentrations reflect typical levels of phytoplankton biomass and production and indicate the absence of  ‘bloom’ conditions at the time the samples were collected.

The majority of the metals analysed in the 2000 survey were below the limits of detection (cadmium, chromium, copper, mercury and lead).  This was also observed during the 1996 survey.

Several stations in the 2000 survey exhibited particularly high iron concentrations, almost certainly due to the inclusion of resuspended bottom sedimentary material in these samples. Iron concentrations of 264 (gl- 1 at station 26 and 109 (gl- 1 at station 5 in the near seabed samples were recorded.  High iron concentrations were also recorded in 1996 survey. Zinc concentrations were around 50 to 60 (g.l-1 in most samples; where higher concentrations were observed, these occurred in surface samples.  Trace metal concentrations are based on the analysis of ‘total’ extracts, and therefore do not necessarily represent the concentration of the dissolved ion but also include a component of particulate bound metals.  Dissolved zinc at the reported concentrations would be potentially toxic to some marine species.

6.3.4.2 Plankton

Samples for phytoplankton and zooplankton identification were collected in the 2000 survey, but not in 1996.  The phytoplankton community consisted entirely of endemic species commonly found in coastal waters, and was reasonably diverse but also quite patchy.  The zooplankton community was dominated by non-endemic species and was less diverse than the phytoplankton community.  A number of endemic taxa were present, however. Most notably was a  complex of cladoceran species which is characteristic of the Caspian. .  The non-native ctenophore Mnemiopsis leiydi was abundant at most stations, and accounted for a high proportion of the zooplankton biomass.

6.3.4.3 Phytoplankton

Samples were collected from near-surface and near-bottom at 6 stations during the 2000 baseline survey.  A total of 30 taxa were recorded in the samples, of which 21 were diatoms ,6 were dinophytes and 3 were blue-green algae.  The diatoms were represented by 13 genera, with Chaetoceros and Nitzschia the most diverse.

Of these 21 taxa, 15 were present at only one station each, 9 were present at 2 or 3 stations, and only 6 were present at 5 or 6 stations. The number of taxa present at each station ranged from 9 to 15.

The most abundant taxa were the diatoms Chaetoceros sp., Nitzschia tenuirostris and Thalassionema nitzschoides, and the dinophytes Prorocentrum cordata and Prorocentrum scutellum.  T.nitzschioides and P. cordata were the most abundant species overall; the former represented between 20 % and 35 % of the community at each station, while the latter represented between 29 % and 47 % of the community at each station (Table 6.11).

Table 6. 11
Distribution of abundance by taxon (%)

	Taxon
	Station
	Average

	
	5
	7
	11
	20
	26
	27
	

	Chaetoceros sp.
	10 %
	4 %
	0 %
	5 %
	3 %
	11 %
	5 %

	Thalassionema nitzschioides 
	20 %
	31 %
	31 %
	35 %
	23 %
	30 %
	28 %

	Nitzschia tenuirostris 
	3 %
	11 %
	8 %
	5 %
	11 %
	10 %
	8 %

	Prorocentrum cordata 
	47 %
	40 %
	29 %
	40 %
	40 %
	34 %
	38 %

	Prorocentrum scutellum
	9 %
	9 %
	4 %
	6 %
	13 %
	6 %
	8 %

	Total
	89 %
	95 %
	82 %
	90 %
	90 %
	92 %
	90 %


The total abundance of algae was very similar at all stations, ranging between 54,280 cells.l-1 and 75,800 cells.l-1.

6.3.4.4 Zooplankton

A total of 9 zooplankton taxa were recorded in surface and bottom samples collected from six stations during the Sangachal 2000 survey.  These comprised 5 species of Cladocera, 4 species of copepoda, and one species of ctenophora.  One species of copepod (Eurytemora) and all the cladocerans are endemic; the remaining taxa are invasive species having probably arrived from the Black and Azov seas.

Cladocera were present at all stations, but only one species, Pleopis polyphemoides, was present in all samples. Polyphemus exiguus and Evadne anonyx prolongata were present at five stations.  Two subspecies of Podonevadne were present at only three stations.  Cladocera were present in low numbers at all stations; in general, diversity was greater in stations closer to shore, while the highest abundances were recorded in samples from stations further from shore. Pleopis was the most abundant cladoceran.

Juveniles of the ctenophore Mnemiopsis were present in all but one sample. Mnemiopsis is an invasive species, probably introduced from the Black Sea, where it has caused substantial ecological damage.  Mnemiopsis is a predator on zooplankton as well as fish eggs and larvae, and has itself no natural predators in the Black Sea. Little is known about its ecology in the Caspian, and it is possible that it also has no predators here.

Total zooplankton biomass ranged from 277.4 mgm-3 to 6.3 mgm-3.  Mnemiopsis accounted for between 71 % and 91 % of zooplankton biomass at all stations.  The size and character of Mnemiopsis is such that it will inevitably be this much, or more, of the biomass.  

6.3.4.5 Seabed Sediments

Sangachal Bay is sedimentary in character and the predominant seabed sediment type is a poorly sorted mixture of silt, clay, sand and shell gravel. In the immediate vicinity of the existing outfall from Sangachal Terminal, however, the seabed consists of soft cohesive grey clay with a smooth surface and little sand or shell content. Other similar but isolated muddy patches also occur within the bay. Sediments in the shallows within 200 to 300 m of the shoreline tend to be less muddy and are often rippled as a result of wave action.  South of the outfall, approximately 2,000 to 3,000 m offshore, sediments are coarser, and overlain to varying extents (20 to 99 % cover) by a 2 to 4 cm layer of hard carbonate concretion having the appearance of a flat ‘pavement’. Figure 6.30 shows the  types of seabed within Sangachal Bay surveyed during June 2000, with photographs of samples collected from various habitats. 

A comparison of the distribution of sediment mean particle diameter between 1996 and 2000 (Figure 6.31) indicates that there has been a substantial change during the intervening period.  In the 2000 survey, there was a central band of fine sediment with coarser material nearshore and to the south. In 1996, the finest sediments were located closer to shore, and there was a more consistent gradation of increasing particle size with increasing distance offshore.

Figure 6.30
Ground types in Sangachal nearshore environment 
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In both surveys, however, the same relationships were observed between particle diameter, carbonate content, silt/clay content, and organic content.  It is thus reasonable to conclude that the sediments of the shallow Sangachal area are highly mobile, and may regularly be re-distributed by wave action, as is discussed in Section 6.3.3.  
Figure 6.31
Comparison of mean sediment particle diameter between the 1996 and 2000 Sangachal surveys
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6.3.4.6 Marine Flora 

Algae and seagrasses are important because they are one of the most productive components of the marine ecosystem, supporting a rich fauna and used as nursery areas for fish and foraging areas for birds. A seabed mapping survey was completed in June 2001 of the nearshore waters of Sangachal, and samples of algae and seagrass were collected for identification. The distribution of the seagrass and algae was patchy and primarily influenced by sediment type, Figure 6.32. 

The flora of the shallow water areas adjacent to the shoreline is dominated by dwarf seagrass (Zostera noltii). Less extensive areas of seagrass were also found a few kilometres from the shoreline.  Seagrass was observed growing in areas of coarse grained sediment; coarse sand, coarse sand and mud, coarse shelly sand and areas of gravel/pebbles.  Seagrass was not found growing in areas with rock outcrops or fine grained sediment composed of mud; these types of substrata do not allow the development of root networks. 

Zostera species form continuous mats which extend marginally by growth of stolons.  New beds and new individuals initially suffer high mortality and can take 5 years to establish and stabilize.  Zostera beds area particularly sensitive to fragmentation and small patches show much higher mortalities.  The majority of growth takes place in the spring and summer, and established patches can enlarge at 0.5 m per year.  Seeds probably do not play a major role in the life history of Z. noltii, although they could permit survival during extremely adverse periods.

During the recent seabed mapping survey six species of red algae, five species of green algae, and a single species of xanthophyta were identified (Table 6.12). The majority of the red algae were growing on a variety of substrata including live mussels and barnacles, and dead shells.  Only a limited number of samples were retrieved from areas of rock outcrop. This is probably a function of limitations of the grab sampler in obtaining samples from these areas.

Figure 6.32
Seagrass and Red Algae distribution in Sangachal Bay
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All the red algae were of a filamentous morphology and mostly members of the Ceramiales. This was possibly due to the sedimentary substratum and high natural turbidity of the water, which would select against morphologies (e.g. foliose, crustose) more likely to accumulate silt and hinder photosynthesis.

Table 6.12
Algae types identified during 2001 survey

	Red Algae - Rhodophyta
	Callithamnion sp. cf. corymbosum

	
	Ceramium sp. cf. tenuicorne

	
	Osmundea caspica (synonym Laurencia caspica

	
	Polysiphonia denudata

	
	Polysiphonia stricta

	
	Acrochaetium/Audouinella sp

	Green algae Chlorophyta
	Chaetomorpha sp.

Cladophora sp.

Enteromorpha ?flexuosa. 

Rhizoclonium sp.

Spongomorpha sp

	Xanthophyta
	Vaucheria sp


The lower depth limits of the red algae may be influenced by either light penetration or substratum availability.  The upper depth limit of c. 5 m is apparently determined by the particle size of the sediments, which are too small at shallow depths to support macroalgae.  The maximum depth at which red algae were recorded in the present survey was 10-11 m.  If this depth limit is set by irradiance (typically at approx. 0.05 % of surface irradiance; Dring, 1976), it is expected that smaller individuals of perennial species will grow near the lower limit (Kiirikki 1998).   On the other hand, if the maximum depth limit is set by substratum availability there is not expected to be any decrease in size of individuals at the lower limit. The poor visibility does not allow the use of the video footage to support/disprove this theory. However, given the high turbidity observed during surveys, it can perhaps be assumed that algae are light-limited at depth. 

The red algae observed fall into two life history categories:

· Annual or ephemeral species, with one to several life histories being completed during the spring, summer and autumn.  These include Callithamnion sp., Ceramium cf. tenuicorne, Polysiphonia denudata and Acrochaetium sp.  Natural variations in population sizes are probably very high, as they are able to rapidly recolonise areas affected by changes in sedimentation and water turbidity.

· Perennial species include Osmundea caspica and Polysiphonia stricta, perennating as mature thalli, either entire thalli or holdfasts. Both grow fastest in the spring, occur as large thalli in the summer, and overwinter as perennating bases.  The basal perennating bases of both species contain large amount of storage material, and they can safely survive very reduced light or even total darkness for several months.  The largest red algae in the samples collected was an endemic species Osmundea caspica, and the majority of the other red algae were growing epiphytically on it.

6.3.4.7 Seabed Chemistry

The heterogeneous nature of the physical sediment characteristics is also reflected in the chemical composition of the sediments. A detailed comparison between the 1996 and 2000 chemistry data can not be made due to differences in the analytical methods used between contractors and differences in the range of parameters measured.

The distribution of trace metals such as copper, iron and zinc was similar for both surveys.  Higher concentrations of these metals in both surveys were associated with fine grained sediments with high levels of silt/clay and organic content, present in the central part of the survey area. 

The distribution of metals suggests a variety of sources of input.  As noted above several metals (Zn, Cu, Cr) are closely associated with Fe and with sediments containing high amounts of silt and organic matter.  These metals could be of historical geological origin, or could be historical anthropogenic contaminants from diffuse sources. Two metals, mercury and lead, do not fit this pattern.  Although both metals will tend to adsorb to fine, organic-rich sediments, their distribution is patchier and more localised than that of the other trace metals.  Isolated high levels of mercury and lead were recorded in the central part of the survey area in the vicinity of the existing terminal outfall with high levels of mercury also being recorded in the western part of the survey area. However, not enough data exists to infer a likely source of these metals as other potential sources have not been studied. With the exception of lead, the range and average values of trace metal concentrations between the 1996 and 2000 survey show little difference.  Concentrations of lead in the 2000 survey had increased in comparison to 1996 at nearly all stations. 

Hydrocarbons will also tend to adsorb preferentially to sediments with high silt/clay and organic content, but in the sediments of Sangachal there is evidence of a tendency towards higher concentrations in coarser sediments.  In general, the highest total hydrocarbons concentrations are present in sediments closer to shore and in the south-east of the survey area. The lowest concentrations are observed in sediments in an east-west belt in the centre of the survey area.  In the nearshore area there are distinctly higher concentrations at stations in the eastern part of the survey towards Primorsk. Concentrations of hydrocarbons in the 2000 survey had not increased in comparison to the 1996 survey. At some stations 2000 levels were reduced in comparison to 1996.  A comparison of the sediment hydrocarbon concentrations is provide in Table 6.13.

Table 6.13
Comparison of sediment hydrocarbon concentrations (ugg-1)

	Parameter
	1996
	2000

	Min
	10
	11.9

	Max
	280
	120.2

	Mean
	121.6
	48.9

	Median
	110
	40.4


Analysis for phenols was also completed in the 2000 survey. The concentration of phenols in Sangachal sediments ranged from 2.05 ugg-1 to 26.4 ugg-1. The pattern of distribution of phenol concentrations was associated with water depth; there was a gradual and quite consistent increase in phenol concentration from north to south across the survey area.

6.3.4.8 Macrobenthic biology 

Benthic macrofaunal community analysis was also carried out  in the nearshore Sangachal environment in 1996 and 2000.  In both surveys the macrobenthic fauna retained on a 0.5 mm sieve were identified and enumerated.

The overall number of taxa in the 2000 survey was low, although not untypical of coastal communities.  Thirty-one taxa were present in total, of which 20 occurred at only one or two stations, and 12 occurred at only one station.  Only 13 taxa could be considered widespread in the survey area: 3 species of mollusc, 4 polychaetes, 5 oligochaetes and 1 amphipod species. Introduced species such as the polychaete Nereis and bivalve mollusc Abra were frequently dominant in terms of numbers, distribution, and biomass. Crustacea (amphipods, cumaceans, barnacles, and crabs) were absent altogether from five of the six stations in the southwest sector of the survey area.    

The most obvious trend is that molluscs (especially Abra) dominated the east/northeast sectors of the survey area, while annelids (especially oligochaetes) dominated the west/southwest sector.  Gastropods were present in the centre of the survey area, but were most diverse and abundant in the south.  Oligochaetes dominated numerically at 8 stations, polychaetes at 2 stations, and molluscs at 15 stations.  This provides a general picture in which filter-feeding (Mytilaster, Cerastoderma) and selective deposit-feeding molluscs (Abra) are numerically dominant in the east and north-east of the survey area, and deposit-feeding oligochaetes are numerically dominant in the west and south-west of the survey area.

The harder substrata support species assemblages characterised by bivalve molluscs, barnacles and filamentous red algae (Ceramium, Polysiphonia, Callithamnion, Laurencia). 

The numerical range of most community statistics was larger in 2000 than in 1996 (Table 6.14). Although the maximum number of species at any one station was higher in 2000, it is worth noting that the average number of species per station was lower.  Average diversity was also lower in 2000, and average dominance was correspondingly higher.  The differences between years are not large, however, and both surveys provide similar pictures of a community of limited diversity.

 Table 6.14
Comparison of community statistics between 1996 and 2000 surveys

	Parameter
	No of taxa
	No of individuals
	Shannon-Wiener Function Hs
	Pielou's evennes index
	Simpson's dominance index

	1996

	Min
	8.00
	101.00
	1.65
	0.50
	0.18

	Max
	16.00
	3869.00
	2.63
	0.82
	0.48

	Mean
	11.25
	1010.61
	2.26
	0.65
	0.27

	2000

	Min
	4.00
	43.00
	0.74
	0.31
	0.22

	Max
	21.00
	6254.00
	2.93
	0.82
	0.82

	Mean
	8.56
	1922.16
	1.80
	0.60
	0.59


A common feature between the two surveys is the dominance of the communities by the same small number of taxa.  In both years, Nereis, Abra, Mytilaster and oligochaetes were the most abundant and widespread organisms, with the first three groups more abundant in coarser sediments and the fourth more abundant in finer sediments.  A brief comparison indicates a larger number of cumacean species in 1996 and a larger number of gastropod species in 2000, but some of this difference could be attributable to differences in taxonomic convention..

Biomass (measured as grams blotted wet weight per square metre) was dominated at most stations by molluscs (Abra, Mytilaster, and Cerastoderma). Total biomass ranged from 1 g.m-2 at station 2 to 505 g.m-2 at station 25.  At eight stations annelids and crustacea represented more than 10% of the biomass, with one exception where biomass was comparatively low (less than 60 g.m-2). 

Annelid biomass ranged from 0.02 to 4.66 gm-2, while the biomass of crustacea (where present) ranged from less than 0.01 gm-2 to 98.94 gm-2.  In general the biomass of crustacea was greater than that of annelids. The highest crustacea biomass values were recorded in samples where the barnacle Balanus was most abundant.  
6.3.4.9 The Caspian Seal

No quantitative information is available on numbers and distribution of the Caspian seal (Phoca caspica) in the Sangachal Bay area. There are no reported haul sites in the immediate vicinity. However, anecdotal sightings have been made and during the June 2001 terrestrial survey, a number of dead seals were noted on the shore. It is believed that these animals probably died due to the severe outbreak of canine distemper virus (CDV) which has been the primary cause of a massive die-off throughout the Caspian over recent months..

6.3.4.10 Marine Reptiles in Sangachal Bay

No quantitative information is available on numbers and distribution of marine reptiles. However it is widely known that water snakes and turtles are present in the area.  Further information can be found in Section 6.4.3 and 6.4.4. inhabit lengths of coastline where conditions are suitable for feeding and shelter. A grass snake species (Natrix tessellata) is often observed in the coastal waters around Sangachal, as well as in the adjacent reed beds and inland wherever marshy habitat is available. They readily take to the water being, able to stay submerged for minutes at a time.  This snake’s main prey species include marsh frogs and small fish which often congregate in ‘nurseries’ close to the shore to avoid large predatory fish.  This species is non-poisonous.  

6.3.4.11 Sangachal fish population studies

In order to provide up-to-date and comprehensive information on the status of resident fish populations at Sangachal a series of seasonal surveys was initiated in July 2000.  Four surveys have been completed at the time of writing.  Detailed information is available for the July and October 2000 surveys.  The data acquired from surveys carried out in late winter and spring 2001 are currently being processed.

The survey programme focused on resident species as these are considered

a) most vulnerable to any impacts arising from the Phase 1 development; and

b) to provide the most consistent data in the event of any impact arising.

Two catch methods were employed:

· hand trawl nets deployed from shore at six beach stations; and

· fixed nets.

More than 18 species of fish were caught and identified in the first two surveys of the series.  In most instances the trawl net catches were larger than the corresponding fixed net catches. The former are of smaller mesh and are deployed in shallow water hence the catches are probably biased towards smaller and younger specimens of all species.  The composition of the catch in July and October 2000 is summarised in Table 6.15 below.  In both surveys the catch was dominated by a small number of species:

· Vobla (Rutilus rutilus kurensis)

· Goby (Neogobius fluviatilis pallasi)

· Sandsmelt (Atherina mochon caspia)

· Mullet (Liza sp)

The majority of other species were captured only in small numbers. The average length and weight of the most abundant species (Table 6.16) indicates that the catch methods were most successful in collecting smaller fish.  Overall, the size range of fish caught in trawl nets was 3-11 cm.  The weight range was larger, from a minimum of 0.2 g to a maximum of 55 g.

Generally the fish populations at Sangachal were in good health, with no evidence of gross pathological problems.  Condition factors (estimated from the relationship between length and weight) were good for all species.

Table 6.15
Summary of catch statistics, July and October 2000 surveys

	Species/family
	July 2000
	October 2000

	
	Trawl
	Fixed nets
	Total
	%
	Trawl
	Fixed nets
	Total
	%

	Rutilus rutilus kurensis
	453
	7
	460
	23.0%
	187
	166
	353
	23.3%

	Rutilus frisii kutum
	6
	12
	18
	0.9%
	21
	33
	54
	3.6%

	Cyprinus carpio
	1
	-
	1
	0.0%
	-
	6
	6
	0.4%

	Neogobius fluviatilis pallasi
	176
	-
	176
	8.8%
	141
	-
	141
	9.3%

	Neogobius melanostomus
	67
	-
	67
	3.3%
	2
	1
	3
	0.2%

	Neogobius kessleri gorlap
	32
	-
	32
	1.6%
	-
	2
	2
	0.1%

	Proterorhinus marmoratus
	1
	-
	1
	0.0%
	6
	-
	6
	0.4%

	Atherina mochon caspia
	946
	-
	946
	47.3%
	613
	-
	613
	40.4%

	Mugilidae
	86
	-
	86
	4.3%
	250
	5
	255
	16.8%

	Vimba vimba persa
	17
	-
	17
	0.8%
	-
	7
	7
	0.5%

	Chalcalburnus chalcoides
	-
	-
	0
	0.0%
	-
	3
	3
	0.2%

	Stizostedion lucioperca
	-
	-
	0
	0.0%
	-
	2
	2
	0.1%

	Clupeidae(g.Alosa)
	2
	-
	2
	0.1%
	3
	42
	45
	3.0%

	Clupeonella delicatula caspia
	26
	-
	26
	1.3%
	9
	7
	16
	1.1%

	Acipenser stellatus
	-
	1
	1
	0.0%
	-
	-
	0
	0.0%

	Syngnatus nigrolineatus caspius
	169
	-
	169
	8.4%
	-
	-
	0
	0.0%

	Pungitius platygaster
	-
	-
	0
	0.0%
	10
	-
	10
	0.7%

	Total
	1982
	20
	2002
	
	1242
	274
	1516
	


Physiological measurements were made to examine the health of resident species (gobies and roach) more closely.  Blood albumen measurements were highly variable, but suggested that some individual fish might be slightly stressed.  Fish blood cells were examined for evidence of genotoxic effects (micronucleus formation).  Micronucleus incidence was more than two orders of magnitude higher in July specimens than in October specimens (the latter being typical of unstressed ‘background’ values).  Whilst it is too early to draw firm conclusions, a comparison of the two survey data sets suggests that the very high water temperatures during the July survey could have been a contributory factor.

Table 6.16
Average length and weight of most abundant fish species

	Taxon
	Length (cm)
	Weight (g)

	
	Average
	Range
	Average
	Range

	Rutilus rutilus kurensis
	6.78
	4.50 - 11.00
	5.63
	1.20 - 22.70

	Neogobius fluviatilis pallasi
	7.31
	5.00 - 11.00
	5.85
	1.70 - 19.90

	Atherina mochon caspia
	6.8
	3.0-9.0
	2.9
	0.2-5.0

	Liza sp.
	6.1
	3.9-15.5
	3.7
	0.7-55.0


The survey data obtained thus far indicate that there are healthy and abundant resident populations of a number of fish species at Sangachal, and that this area appears to be used as a nursery area by these species.  Relatively few of the individuals collected in the first two surveys were of commercial size, so it is not possible at present to estimate the significance of the nearshore Sangachal environment to local commercial fisheries.  It can be concluded, however, that the local environment at present is capable of supporting healthy fish populations.

6.3.4.12 Seabirds

Ornithological surveys in the late 1950’s recorded between 160-180 bird species in the Apsheron peninsular area (Gambarov et al., 1958; Gambarov, 1960; Mustafaev et al. 1968). Over 200 species were identified during recent surveys, the majority of these species can be found in the Shahdilli-Pirallahi area (Sultanov and Kerimov, 1998, 1999). 

According to these most recent surveys, the average abundance of birds along Apsheron coastline up to Pirsagat cape is 668 individuals per km.  The highest density of bird population occurs between Pirallahi island – Beuk Tava – Shahdilli cape. There is a direct relationship between the number of species and the winter conditions experienced on the Apsheron Peninsula. Every 3 to 5 and 10 to 11 years, when the coldest winters occur, the number of individuals can increase a few times, especially of swans, pelicans and geese.

Table 6.17 indicates the most abundant bird species that reside within the area. Other nesting species are: moorhen (Gallinula chloropus), coot (Fulica atra), purple gallinule (Porphyrio porphyrio), great white egret and little egret (Ardea alba and, Egretta garzetta) purple heron (Ardea purpurea), shelduck (Tadorna tadorna), ruddy shelduck (Tadorna ferruginea), Caspian plover and little ringed plover (Charadrius dubiu and C.alexandrinus) and the  black-winged stilt (Himantopus himantopus).
Table 6.17 
Bird count data from the Apsheron peninsula

	Location
	Cormorant
	Herring gull
	Common tern
	Sandwich tern**
	Total

	
	Phalacrocorax carbo
	Larus argentatus
	Sterna hirundo
	Sterna sandvicensis
	

	Shahdili
	100
	3000
	6000
	2000
	

	Garabattag Island
	190
	50
	
	
	

	Bolshaya Plita Island
	60
	1500
	
	
	

	Malaya Plita Island
	30
	500
	
	
	

	Podplitochny Island
	180
	1200
	
	
	

	Yal Island
	200
	3000
	
	
	

	Islands Koltish, Dardanell, Greben
	
	100
	
	
	

	Goo Island
	30
	100
	
	
	

	Light house sign
	
	100
	
	
	

	Pirallahi island* (30)
	50
	250
	
	
	

	Jilov Island
	
	200
	140
	
	

	Total
	840
	10000
	6350
	2000
	20,350


*nesting on oil rigs around the island; **endangered species

Migration, Feeding and Nesting Patterns

The majority of the species found in the Apsheron Peninsula (41 %) use the area during the migration period. 34 % are resident species, whilst the remaining 25 % are use the area for over wintering purposes. Bird species residing in the Apsheron Peninsula can be categorised according to their feeding habits:

· Birds feeding on fish – grebe, cormorant, gull, tern, egret;

· Birds feeding on plants or invertebrates – grebe (partially), swan, goose, duck, coot, stint; and

· Predators that feed on birds or relatively large fish – white tailed eagle, harrier.

The main breeding season is from late March through April when bird numbers will be highest. Nesting gulls, terns, cormorants, and stints are restricted to mainly uninhabited islands and abandoned oil rigs.  Other species such as coots (Fulica atra), moorhen (Gallinula chloropus), great white and little egrets (Ardea alba, Egretta garzetta), and purple gallinules (Porphyrio porphyrio), shelduck and ruddy shelduck (Tadorna tadorna, T.  ferruginea), prefer reeds and small water bodies whereas the Caspian  plover and little ringed plover (Charadrius dubius, C. alexandrinus) favour open areas of shrub.  The location of the main nesting and overwintering areas with the main migration routes is provided in Figure 6.33.

Figure 6.33
Autumn migration, nesting and over wintering distribution of birds 



on the Apsheron Peninsula
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Pressures and problems

Illegal hunting is a major concern in the Shahdilli area where geese, ducks and coots are regularly captured. A further concern is the historical pollution. It difficult to assess whether historic pollution, illegal hunting and habitat loss has a significant impact upon local bird populations, due to the lack of systematic and regular bird counts.  Table 6.18 below highlights the key activities associated with bird populations over the course of the year as well as the key data gaps for these activities.

Table 6.18
Key activities of birds on the Apsheron Peninsula 

	Activity
	Month

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

	Breeding
	
	
	
	
	
	
	
	
	
	
	
	

	Over wintering
	
	
	
	
	
	
	
	
	
	
	
	

	Migration
	
	
	
	
	
	
	
	
	
	
	
	

	Feeding nearshore
	
	
	
	
	
	
	
	
	
	
	
	

	Feeding offshore
	
	
	
	
	
	
	
	
	
	
	
	

	Numbers of species
	
	
	
	
	
	
	
	
	
	
	
	

	Numbers of individuals
	
	
	
	
	
	
	
	
	
	
	
	

	Vulnerability to disturbance
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6.3.5 
Summary of environmental sensitivity

There are several ecological features and processes within Sangachal Bay that have different and overlapping sensitivities. These include:

· presence of seagrass mats and patchy areas of algae;

· shallow water area, including areas were seagrass is found, is used as fish spawning and nursery grounds for juvenile fish; and

· spring time increases in benthic and plankton productivity and recruitment. 

Seasonal fluctuations in the environmental sensitivity occur and are illustrated in Figure 6.34. The spring is the most sensitive period of the year. As water temperatures and light intensity increase fish, plankton, seagrass, algae and benthic communities increase productivity, and the majority of the annual recruitment occurs during this period. 

Figure 6.34
Seasonal changes in sensitivity
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Figure 6.35 illustrates spatial variations in the seabed sensitivity. This has been developed using information on the distribution of seagrass and algae as well as sediment types and their mobility. Those areas which support seagrass and red algae have been considered most sensitive as well as fine grained sediments composed of silt which are highly mobile. Disturbance of highly mobile sediments will lead to increased water turbidity as well as increased sedimentation as the sediment settles.

Areas that supported sparse communities of seagrass and red algae, or are sandy sediments which could support seagrass mats were classified as medium.  Those areas where seagrass or red algae was not found during the survey, and areas composed of silty sand, were assigned the lowest sensitivity.   

Figure 6.35
Seabed sensitivity
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