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6. Macrofaunal Biology
6.1. Introduction

This section describes benthic macrofauna (seabed-dwelling animals retained on a 0.5-mm mesh) collected from 21 stations during the 2010 East Azeri Benthic survey. Station co-ordinates are given in section 2, and sediment characteristics in section 3 of this report. 

The structure and composition of macrofaunal communities determined from this type of survey can provide useful information on the status of the marine benthic ecosystem which can be used to monitor the extension of pollution affected areas and temporal trends. 

6.2. Macrofaunal Abundance and Biomass

In addition to the taxonomic groups for which numerical estimates are reported below, the presence of Hydrozoan species  Bouganvilleia megas and Cordylophora caspia were recorded in samples from 1 and 11 stations respectively.  Abundance and biomass data are not reported for these colonial organisms, which are difficult to enumerate and hard to separate from their substrates for biomass determination.  One mysid record was also removed, as mysids are planktonic/epifaunal and not strictly macrobenthic organisms.
A ‘rationalised’ data table was prepared which excluded these taxa and juvenile records. Appendix 6 lists the raw data from macrobenthic analysis, and indicates which taxa were removed prior to numerical analysis. The list of the species abundance, rationalised for numerical analysis, at each station is given in table 6.1. The number of taxa identified in the 63 replicate samples was 79. Of these, 66 were valid, discrete, macrobenthic taxa and were included in the rationalised data set which was analysed numerically.  This contrasts with a total of 52 taxa and 49 discrete valid taxa recorded in 2008.  However, a major difference between surveys was the identification in 2010 of ostracods to species level; previously, these organisms have been reported as a single, undifferentiated taxon.  Nine ostracod species were identified: if these are combined into a single taxon, then the number of valid taxa is reduced to 59. A further distinct difference between 2008 and 2010 is the presence in 2010 of eight more gastropod taxa; these were represented predominantly by one or two individuals at one or two stations, and cannot therefore be considered to represent more than random occurrence (in the sense that the confidence with which one or two very small organisms can reliably be recovered from a sample is very low).  If this is taken into account, then a figure of 51 taxa would be a more realistic basis for comparison with the 2008 data.  Consequently, the most robust conclusion is that there has, in practical terms, been no real change in taxonomic richness between 2008 and 2010.  A continuation of the present level of ostracod taxonomic precision might facilitate more detailed comparisons in future;  for the purposes of the present report, however, the individual species will be combined into a single taxon for consistency with previous reports.   
Macrofaunal data can be analysed and interpreted in a number of ways, each of which provides a different type of information.  Not all of the analytical methods are appropriate for all circumstances; the most appropriate method will depend on the complexity of the environment and biological communities under investigation. The three general types of analysis and interpretation include:

· Basic descriptive analysis;

· Univariate analysis;

· Multivariate analysis.

6.3. Basic descriptive analysis

In any study, it is sensible to progress from simple to complex modes of analysis.  The simplest approach relies on basic features, such as the number and variety of species, and the number of individuals present at each sampling location.  The biomass of macrobenthic communities is also a useful indicator of ecosystem health, and can be used to assess the ability of the ecosystem to support communities (such as fish populations) at higher trophic levels.
Of the total of 59 valid taxa noted above, the distribution amongst the major taxonomic groups was as follows:

· Amphipods:  21 taxa in total: present in abundance at all stations, including 7 species of gammarid and 7 species of Corophium
· Gastropods:  11 taxa in total, but with low abundance and limited distribution

· Polychaetes:  8 taxa in total: present at all stations and generally moderately abundant

· Oligochaetes: 3 taxa in total: present in abundance at all stations
· Cumacea:  5 taxa in total: present at all stations in low to moderate abundance

· Bivalves: 3 taxa in total: present at four stations, and in very low abundance

A single species of isopod was present at 18 of the 21 stations, but only one or two individuals per station were recorded.  Cirripedes, insects and nematodes made a negligible contribution to community composition at all stations.  Ostracods were present at 11 stations, in variable abundance; as noted above, although these were identified to species, they will for the purposes of this report be treated as a single taxon to facilitate comparison with previous survey data.

Table 6.1
Rationalised Species abundance (individuals per 1.0 m2) at each station, East Azeri Survey 2010
	TAXON
	1
	2
	3
	3
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21

	Nematodes spp
	0
	0
	0
	0
	0
	7
	0
	0
	0
	0
	0
	0
	0
	0
	10
	0
	0
	17
	0
	0
	0

	Type Annelida
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Class Polychaeta
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Nereis diversicolor
	0
	0
	20
	0
	20
	0
	3
	13
	3
	10
	0
	0
	3
	0
	0
	0
	0
	0
	0
	0
	0

	Nereis succinea
	0
	3
	0
	0
	0
	0
	0
	0
	0
	0
	3
	0
	7
	0
	0
	0
	0
	0
	0
	0
	0

	Ampharetidae spp.
	0
	0
	0
	0
	0
	0
	0
	0
	77
	73
	67
	40
	0
	33
	63
	53
	77
	93
	73
	120
	160

	Hypania invalida
	0
	0
	0
	0
	0
	23
	3
	0
	3
	7
	60
	20
	0
	0
	33
	0
	0
	147
	0
	0
	0

	Hypaniola kowalewskii
	0
	0
	0
	0
	0
	0
	47
	0
	0
	0
	0
	0
	0
	0
	7
	0
	0
	60
	0
	0
	0

	Parhypania brevispinis
	0
	0
	0
	0
	0
	93
	47
	0
	0
	0
	3
	0
	0
	0
	10
	0
	0
	43
	0
	0
	0

	Manayunkia caspica
	100
	113
	60
	97
	60
	173
	143
	113
	140
	140
	147
	100
	100
	103
	97
	0
	0
	260
	0
	0
	0

	Fabricia sabella caspica
	57
	83
	37
	70
	27
	177
	57
	13
	13
	0
	167
	0
	20
	0
	273
	0
	0
	250
	0
	0
	0

	Class Oligochaeta
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Isochaetides michaelseni
	43
	167
	90
	87
	60
	83
	170
	47
	90
	93
	133
	0
	17
	93
	200
	47
	153
	140
	50
	27
	403

	Psammoryctides deserticola
	223
	577
	160
	120
	137
	67
	100
	43
	180
	290
	190
	40
	127
	163
	140
	93
	167
	170
	140
	147
	803

	Stylodrilus cernosvitovi
	73
	150
	127
	87
	23
	83
	133
	63
	200
	243
	197
	150
	53
	213
	283
	113
	150
	280
	107
	167
	1020

	Type Arthropoda
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Class Crustasea
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Order Cirripedia
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Balanus improvisus
	0
	10
	50
	0
	3
	13
	7
	7
	0
	7
	0
	0
	7
	33
	7
	0
	0
	30
	0
	47
	7

	Order Ostracoda
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Leptocythere nata
	60
	0
	0
	13
	0
	0
	20
	0
	23
	80
	0
	0
	0
	30
	23
	0
	0
	0
	87
	97
	0

	Leptocythere caspia
	37
	0
	0
	43
	0
	0
	13
	0
	50
	43
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Leptocythere picturata
	30
	0
	0
	47
	0
	0
	17
	0
	60
	127
	0
	0
	13
	23
	27
	0
	0
	50
	90
	117
	0

	Leptocythere prawoslawlevi
	40
	0
	0
	130
	0
	0
	40
	0
	130
	147
	0
	0
	7
	40
	0
	0
	0
	53
	70
	73
	0

	Leptocythere litica
	33
	0
	0
	0
	0
	0
	33
	0
	47
	73
	0
	0
	0
	10
	0
	0
	0
	0
	40
	47
	0


Table 6.1 (Continued)
Rationalised Species abundance (individuals per 1.0 m2) at each station, East Azeri Survey 2010

	TAXON
	1
	2
	3
	3
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21

	Leptocythere camelii
	140
	0
	0
	137
	0
	0
	50
	0
	83
	123
	0
	0
	0
	17
	27
	0
	0
	0
	43
	67
	0

	Leptocythere bacuana
	7
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Leptocythere verrucosa
	0
	0
	0
	0
	0
	0
	0
	0
	20
	60
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Leptocythere eremita
	0
	0
	0
	0
	0
	0
	0
	0
	0
	37
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Leptocythere multituberculata
	0
	0
	0
	0
	0
	0
	0
	0
	0
	40
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	 

	Order Cumacea 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Schizorhynchus bilamellatus
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	3
	0
	0
	3

	Schizorhynchus eudorelloides
	13
	7
	13
	10
	0
	0
	3
	3
	7
	17
	0
	0
	3
	10
	13
	23
	3
	0
	0
	0
	7

	Pterocuma rostrata
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	3
	0
	0
	0
	0
	0
	0

	Stenocuma diastyloides
	77
	83
	120
	70
	37
	37
	70
	87
	43
	147
	30
	7
	97
	63
	17
	47
	37
	10
	70
	80
	63

	Stenocuma graciloides
	27
	10
	30
	30
	10
	7
	10
	7
	0
	27
	0
	0
	0
	10
	0
	0
	0
	0
	0
	0
	0

	Order Mysida
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Mysis caspia
	0
	0
	0
	0
	3
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Order Amphipoda
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Pseudalibrotus caspius
	0
	0
	0
	0
	0
	7
	13
	0
	0
	0
	0
	0
	3
	0
	0
	3
	0
	0
	0
	0
	0

	Gammaridae spp.
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	17
	0
	0
	0
	0
	0
	0

	Amathillina cristata
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	3
	0
	0
	0

	Dikerogammarus haemobaphes
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	3
	0
	0
	10
	0
	0
	0

	Niphargoides grimmi
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	3
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Gammarus spp
	0
	67
	47
	0
	0
	20
	0
	0
	0
	0
	67
	30
	0
	0
	90
	0
	0
	313
	0
	180
	27

	Gammarus ischnus
	0
	93
	0
	0
	0
	33
	0
	0
	0
	0
	33
	0
	0
	0
	53
	0
	0
	433
	0
	47
	0

	Gammarus pauxillus
	0
	333
	7
	0
	3
	400
	150
	0
	0
	0
	447
	3
	0
	0
	537
	0
	3
	2017
	3
	350
	163

	Gammarus placidus
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	353
	0
	53
	0

	Gammaracanthus loricatus caspius
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	7
	0
	0
	0
	0
	0
	0
	0
	0
	3
	0

	Pontoporeia affinis microphthalma
	300
	227
	200
	83
	143
	0
	43
	113
	220
	280
	10
	60
	50
	140
	7
	240
	47
	27
	60
	93
	447


Table 6.1 (Continued)
Rationalised Species abundance (individuals per 1.0 m2) at each station, East Azeri Survey 2010

	TAXON
	1
	2
	3
	3
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21

	Caspicola knipovitschi
	0
	10
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Gmelina brachyura
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	77
	0
	0
	0

	Iphigenella acanthopoda
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	13
	3
	0
	0
	0
	0
	0
	180
	0
	33
	0

	Corophium spp
	10
	70
	50
	0
	0
	87
	40
	0
	10
	40
	33
	0
	3
	0
	0
	10
	0
	20
	80
	90
	23

	Corophium mucronatum
	0
	43
	13
	0
	0
	63
	27
	0
	0
	10
	50
	0
	0
	0
	37
	0
	7
	30
	30
	23
	7

	Corophium nobile
	23
	47
	20
	0
	17
	117
	57
	20
	17
	30
	103
	0
	10
	10
	60
	23
	40
	40
	37
	47
	23

	Corophium monodon
	27
	43
	17
	0
	0
	10
	0
	0
	7
	10
	13
	0
	0
	0
	0
	0
	0
	10
	0
	0
	0

	Corophium volutator
	0
	0
	0
	0
	0
	0
	0
	0
	7
	0
	0
	0
	0
	0
	7
	0
	0
	0
	0
	0
	3

	Corophium spinulosum
	17
	50
	33
	0
	0
	43
	13
	0
	0
	20
	47
	0
	7
	20
	43
	0
	0
	43
	70
	60
	53

	Corophium chelicorne
	0
	13
	13
	17
	7
	83
	30
	0
	0
	40
	57
	0
	0
	13
	60
	17
	10
	40
	50
	60
	23

	Order Isopoda
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Saduria entomon  caspia
	7
	3
	7
	3
	17
	7
	10
	3
	7
	10
	3
	3
	7
	7
	0
	7
	0
	0
	3
	3
	 

	Class Insecta
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Chironomus albidus
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	3
	0
	3
	0

	Type Mollusca
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Class Gastropoda
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Caspia schorygini
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	3
	7
	0
	0

	Caspia baerii
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	3
	0
	0
	0

	Caspia derzhavini
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	3
	0
	0
	0

	Caspiohydrobia curta
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	3
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Caspiohydrobia conica
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	3
	0
	0
	0
	0
	0
	7
	0
	0
	0

	Turricaspia conus
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	13
	13
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Turricaspia trivialis
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	20
	10
	10
	0
	0
	0
	7
	3
	0
	0

	Turricaspia simplex
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	10
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Turricaspia nana
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	3
	0
	0
	0
	0
	0
	0
	0
	0
	0


Table 6.1 (Continued)
Rationalised Species abundance (individuals per 1.0 m2) at each station, East Azeri Survey 2010

	TAXON
	1
	2
	3
	3
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21

	Turricaspia behningi
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	3
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Turricaspia laticarinata
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	3
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Class Bivalvia
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Dreissena rostriformis grimmi
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	3
	0
	0
	0
	0
	0
	0
	20
	0
	0
	0

	Dreissena rostriformis compressa
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	17
	0
	0
	0

	Mytilaster lineatus
	0
	0
	0
	0
	13
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Family Cardiidae
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Didacna profundicola
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	3
	0
	0
	0
	0
	23
	0
	0
	0


6.3.1. Distribution and Abundance of Taxa

Table 6.2 gives the total abundance and taxonomic richness at each station for 2008 and 2010 and Figure 6.1 gives the spatial distribution of total abundance and total species richness.

Taxonomic richness was highest at station 18 with 39 taxa present. The highest abundance was recorded at station 18 with 5290 individuals per m2. A relatively high taxonomic richness (>20) was recorded at 15 of the 21 stations. Lowest taxonomic richness was observed at stations 4, 5, 8, 16 and 17, as was the case in 2008 also; however, richness at these stations was higher in 2010 than in 2008.
From Table 6.2, it is evident that taxonomic richness is higher in 2010 than in 2008 at all but two stations (highlighted in orange), and that even at these two stations richness is above the survey average.  Total abundance is higher at all stations in 2010 than in 2008.
Table 6.2
Abundance and Species Richness at Each Station; East Azeri 2008 and 2010
	Station
	Species
	Abundance

	
	2008
	2010
	2008
	2010

	1
	11
	21
	170
	1343

	2
	26
	22
	1307
	2203

	3
	14
	20
	420
	1113

	4
	8
	16
	110
	1043

	5
	5
	15
	63
	577

	6
	29
	22
	510
	1633

	7
	25
	28
	983
	1350

	8
	7
	13
	140
	533

	9
	7
	23
	293
	1437

	10
	5
	28
	87
	2223

	11
	21
	26
	413
	1900

	12
	10
	19
	163
	517

	13
	7
	20
	117
	547

	14
	9
	20
	67
	1043

	15
	22
	28
	540
	2147

	16
	8
	12
	550
	677

	17
	8
	11
	373
	693

	18
	26
	39
	1730
	5290

	19
	11
	20
	167
	1113

	20
	17
	25
	533
	2033

	21
	12
	18
	383
	3247

	Min
	5
	11
	63
	517

	Max
	29
	39
	1730
	5290

	Median
	11
	20
	373
	1343

	Mean
	14
	21
	434
	1555

	St Dev
	8
	6
	431
	1118

	CV
	57
	31%
	99
	72%


The spatial distribution of total abundance and taxonomic richness for 2008 and 2010 is given in figure 6.1. The distribution plots are relatively similar within surveys, indicating that the stations with higher species richness generally had a higher abundance.  Direct comparison of values between surveys is constrained by the fact that both richness and abundance were generally higher in 2010, and that the upper limit of the scale bars is therefore higher.  However, a comparison of both abundance and species richness between years indicates an approximately similar pattern, with higher values of both parameters located to the west and south, and lower values around the platform location and to the north and east.
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Figure 6.1
Spatial Distribution of Total Abundance and Species Richness; East Azeri 2008 and 2010
Table 6.3 below gives the abundance and species richness for each taxonomic group at each station.  Oligochaetes were numerically the most important group at 14 of the 21 stations, although in many cases the differences in abundance were very small and within the limits of methodological uncertainty. Oligochaete abundance was more consistent than polychaete and amphipod abundance, both of which varied widely between stations. Cumacea were intermittently abundant, and were the numerically dominant group at station 1.
Table 6.3
Abundance and Species Richness for each Taxonomic Group at each Station; East Azeri 2010
	
	Class Polychaeta
	Class Oligochaeta
	Order Cumacea 
	Order Amphipoda

	
	Taxa
	Abund
	Taxa
	Abund
	Taxa
	Abund
	Taxa
	Abund

	1
	2
	157
	3
	340
	3
	377
	5
	133

	2
	3
	200
	3
	893
	3
	100
	11
	567

	3
	3
	117
	3
	377
	3
	163
	9
	230

	4
	2
	167
	3
	293
	3
	110
	2
	37

	5
	3
	107
	3
	220
	2
	47
	4
	20

	6
	4
	467
	3
	233
	2
	43
	10
	203

	7
	6
	300
	3
	403
	3
	83
	8
	473

	8
	3
	140
	3
	153
	3
	97
	2
	13

	9
	5
	237
	3
	470
	2
	50
	5
	173

	10
	4
	230
	3
	627
	3
	190
	7
	43

	11
	6
	447
	3
	520
	1
	30
	13
	167

	12
	3
	160
	2
	190
	1
	7
	4
	30

	13
	4
	130
	3
	197
	2
	100
	5
	20

	14
	2
	137
	3
	470
	3
	83
	4
	27

	15
	6
	483
	3
	623
	3
	33
	11
	427

	16
	1
	53
	3
	253
	2
	70
	5
	257

	17
	1
	77
	3
	470
	2
	40
	5
	70

	18
	6
	853
	3
	590
	2
	13
	15
	1203

	19
	1
	73
	3
	297
	1
	70
	7
	107

	20
	1
	120
	3
	340
	1
	80
	12
	347

	21
	1
	160
	3
	2227
	3
	73
	9
	123


Table 6.3 (Continued)
Abundance and Species Richness for each Taxonomic Group at each Station; East Azeri 2010

	
	
	
	
	
	
	
	
	

	
	Order Isopoda
	Class Insecta
	Class Gastropoda
	Class Bivalvia

	
	Taxa
	Abund
	Taxa
	Abund
	Taxa
	Abund
	Taxa
	Abund

	1
	1
	7
	0
	0
	0
	0
	0
	0

	2
	1
	3
	0
	0
	0
	0
	0
	0

	3
	1
	7
	0
	0
	0
	0
	0
	0

	4
	1
	3
	0
	0
	0
	0
	0
	0

	5
	1
	17
	0
	0
	0
	0
	1
	13

	6
	1
	7
	0
	0
	0
	0
	0
	0

	7
	1
	10
	0
	0
	0
	0
	0
	0

	8
	1
	3
	0
	0
	0
	0
	0
	0

	9
	1
	7
	0
	0
	0
	0
	0
	0

	10
	1
	10
	0
	0
	0
	0
	0
	0

	11
	1
	3
	0
	0
	1
	13
	1
	3

	12
	1
	3
	0
	0
	8
	60
	0
	0

	13
	1
	7
	0
	0
	1
	10
	1
	3

	14
	1
	7
	0
	0
	1
	10
	0
	0

	15
	0
	0
	0
	0
	0
	0
	0
	0

	16
	1
	7
	0
	0
	0
	0
	0
	0

	17
	0
	0
	0
	0
	0
	0
	0
	0

	18
	0
	0
	1
	3
	5
	23
	3
	60

	19
	1
	3
	0
	0
	2
	10
	0
	0

	20
	1
	3
	1
	3
	0
	0
	0
	0

	21
	1
	10
	0
	0
	0
	0
	0
	0


Table 6.4 lists the taxa which were most common and abundant.  These include all three oligochaetes species, two amphipod species, one cumacean, and two polychaete species. Two other gammarid species (Gammarus ischnus  and Gammarus placidus) were present in relatively high abundance only at station 18 (the station at which the greatest number of amphipod species was recorded).
Taking into account the dominance of the small number of taxa in Table 6.4, and the fact that the majority of taxa recorded in the survey were present in very low abundance and at very few stations, it is not considered that statistical measures such as evenness or diversity would provide a useful insight into community structure.  
Table 6.4  Dominant taxa
	TAXON
	Frequency
	Total in 21 m2

	Psammoryctides deserticola
	21
	4077

	Stylodrilus cernosvitovi
	21
	3917

	Stenocuma diastyloides
	21
	1290

	Isochaetides michaelseni
	20
	2193

	Pontoporeia affinis microphthalma
	20
	2790

	Manayunkia caspica
	16
	1947

	Gammarus pauxillus
	13
	4417

	Fabricia sabella caspica
	13
	1243


Figure 6.2 compares contour plots of abundance (polychaetes, oligochaetes, and amphipods) and species richness (amphipods) for 2008 and 2010.  Although a direct comparison of contour shading is difficult, given the higher abundances in 2010, the general patterns have remained very similar for polychaetes and amphipods, with higher abundance of polychaetes and amphipods to the west of the survey area.  Amphipod species richness is also consistent between surveys, with highest richness observed in the west, southwest, and south of the survey area and lowest species richness observed at the stations closest to the platform.  In contrast, the area of highest oligochaete abundance has changed from the NW to the SE of the survey area.
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Figure 6.2
Spatial Distribution of Polychaete, Oilgochaete and Amphipod Abundance  and Amphipod Species Richness; East Azeri 2008 and 2010
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Figure 6.2 (Continued)
Spatial Distribution of Polychaete, Oilgochaete and Amphipod Abundance  and Amphipod Species Richness; East Azeri 2008 and 2010
6.3.2. Biomass

Total Biomass (measured as grams blotted wet weight per square metre is given in table 6.5 below.
The totals are distorted by the presence of isopods in most samples; these large organisms account for a high proportion of the biomass, with a total of 55 g per 21 m2.  Despite their very much smaller size, oligochaetes and amphipods accounted for 18 and 33 g per 21 m2 respectively.  Only at three stations (highlighted) was biomass lower than in 2008; biomass was considerably higher at all other stations, and the overall total for 2010 was approximately twice that for 2008.
Table 6.5 Biomass (g.m-2) of Major Taxonomic Groups, East Azeri Benthic Survey 2010
	  Station
	Polychaeta
	Oligochaeta
	Balanus & Ostracod
	Cumacea
	Amphipoda
	Isopoda
	Bivalvia
	Gastropoda
	  Total for station
	2008 Total

	
	
	
	
	
	
	
	
	
	
	

	1001
	0.098
	0.492
	0.077
	0.155
	0.905
	6.979
	0.000
	0.000
	8.705
	1.952

	1002
	0.197
	1.164
	0.005
	0.142
	2.455
	0.478
	0.000
	0.000
	4.441
	7.913

	1003
	0.365
	0.256
	0.155
	0.483
	1.185
	0.172
	0.000
	0.000
	2.615
	3.24

	1004
	0.094
	0.367
	0.087
	0.141
	0.377
	0.049
	0.000
	0.000
	1.116
	0.276

	1005
	1.234
	0.412
	0.004
	0.116
	0.622
	5.771
	0.793
	0.000
	9.357
	4.072

	1006
	0.419
	0.352
	0.031
	0.071
	2.399
	7.245
	0.000
	0.000
	10.517
	5.831

	1007
	0.909
	1.276
	0.043
	0.153
	1.100
	1.138
	0.000
	0.000
	4.619
	3.616

	1008
	0.515
	0.522
	0.012
	0.361
	0.368
	0.601
	0.000
	0.000
	2.380
	0.67

	1009
	0.108
	0.951
	0.099
	0.122
	0.451
	1.953
	3.271
	0.000
	6.955
	0.642

	1010
	0.172
	0.687
	0.207
	0.501
	1.390
	15.035
	0.000
	0.000
	17.992
	0.24

	1011
	0.257
	0.743
	0.147
	0.072
	2.764
	2.014
	0.023
	0.127
	6.147
	2.824

	1012
	0.161
	0.185
	0.000
	0.011
	0.182
	1.963
	0.000
	0.550
	3.051
	0.432

	1013
	0.718
	0.342
	0.268
	0.274
	0.656
	2.183
	0.000
	0.127
	4.568
	2.121

	1014
	0.153
	0.766
	1.804
	0.211
	0.675
	3.063
	0.000
	0.311
	6.982
	1.953

	1015
	0.143
	0.622
	0.109
	0.050
	2.025
	0.000
	0.000
	0.000
	2.950
	14.181

	1016
	0.000
	0.519
	0.000
	0.140
	1.773
	3.610
	0.000
	0.000
	6.042
	1.699

	1017
	0.000
	1.397
	0.000
	0.090
	0.506
	0.000
	0.000
	0.000
	1.993
	0.956

	1018
	0.907
	0.712
	1.931
	0.033
	8.096
	0.139
	0.435
	0.101
	12.381
	3.425

	1019
	0.000
	0.311
	0.086
	0.196
	1.075
	0.295
	0.000
	0.042
	2.004
	0.433

	1020
	0.000
	0.631
	0.345
	0.232
	2.887
	0.117
	0.000
	0.000
	4.257
	1.549

	1021
	0.000
	5.658
	0.023
	0.151
	2.325
	2.252
	0.000
	0.000
	10.408
	1.329

	Total
	6.45
	18.36
	5.43
	3.71
	34.21
	55.06
	4.52
	1.26
	129.48
	59


6.4. Multivariate analysis

The purpose of multivariate analysis is to reduce a large number of variables (in this case the different taxa, their abundance, and stations at which they are present) into a smaller number of variables which are representative of the characteristics of each station and of any systematic species associations.  Unlike univariate statistics, multivariate methods take into account the joint presence and absence of species, not just the number of species and individuals.  Additionally, they simplify the analysis of communities as a whole, providing a simpler alternative to analysis of the variation of individual species’ distributions.

The power advantage of multivariate analysis is greatest when data sets are large and complex (i.e. a large number of stations and species) and when there is a substantial amount of structure in the biology of the survey area (ie when there are distinct and consistent associations of species).  As the East Azeri 2010 benthic data set is small with abundance dominated by a small number of species, the significance and accuracy of the multivariate analyses is, at best, limited and has the potential to generate misleading conclusions.
A variety of methods is available, falling into two major categories; ordination and classification (see explanation of terms above in the beginning of the given report), either or both of which may be useful in analysing a data set.  One classification and one ordination method have been used to analyse the 2008 East Azeri Benthic Survey.

Classification

· Hierarchical Agglomerative Clustering, based on station-station similarities

Ordination

· Non-metric Multi Dimensional Scaling (MDS, based on similarities)

6.4.1. Cluster Analysis

A matrix of similarities between each pair of stations was calculated using taxon-abundance data. This matrix was subjected to hierarchical agglomerative clustering using group average linking (also known as flexible sorting).  
The analysis failed to reveal any structure within the data which has not been identified by previous examination of the species abundance data.
6.4.2. Non-metric Multi Dimensional Scaling (MDS)

As with cluster analysis MDS analysis is carried out on the matrix of similarities. The resulting ordination failed to yield any additional information on the community structure.
6.5. Comparison to Previous Survey Data

To assess temporal change in the macrobenthic community, the 2010 results will be compared to the data from the previous East Azeri surveys. The rationalised combined species abundance data for all years is given in appendix 7.
Table 6.6 gives the total species and abundance for each main taxonomic group. It should be noted that the 2010, 2008 and 2006 data has been generated from 21 stations and the 2002 data from 15 stations.
Polychaete species richness increased between 2006 and 2008 from 2 to 8, and remained at this level in 2010.  The  progressive reduction in abundance, from 7910 in 2002 to 627 in 2008, has not continued, and total numbers have recovered to 4813. 
Between 2002 and 2006 oligochaete species richness reduced from 4 to 3, and abundance remained relatively similar with 5057 and 6587 individuals respectively. Species richness remained unchanged in 2008 with the same three species being present. However, abundance reduced by half with 3380 individuals being present in 2008.   In 2010, the same three species were again present, but total abundance was, at 10187, higher than in any previous survey.
Cumacean species richness remained unchanged and abundance doubled between 2002 and 2006. Abundance between species was relatively even in 2006 with the most abundant four species having around 500 individuals. In 2008 the species richness reduced to 4.  In 2010, 5 taxa were present, and total abundance was slightly higher than in the baseline survey. 

The number of amphipod taxa was highest in 2002 with 32 species being identified and an abundance of 11590, which reduced to 7040 individuals from 14 species in 2006. Despite species richness increasing in 2008 to 21, abundance continued to fall with a total of 4670 individuals being present.  In 2010, species richness remained the same as in 2008, but total abundance increased to 12390, comparable to the baseline survey value.
Total abundance declined from 38894 in 2002 to 10159 in 2008, but recovered to 29320 in 2010. Species richness also reduced from 62 in 2002 to 44 in both 2006 and 2008, but recovered to 53 in 2010 (note that these values are for the major groups in Table 6.6 only, and are restricted to these groups for the purpose of comparison).
Table 6.6
Species Richness & Average Abundance for each main taxonomic group

	 
	Total abundance
	
	Number of taxa

	 
	2002
	2006
	2008
	2010
	
	2002
	2006
	2008
	2010

	Stations sampled 
	15
	21
	21
	21
	
	15
	21
	21
	21

	Class Polychaeta
	7910
	2830
	627
	4813
	
	3
	2
	8
	8

	Class Oligochaeta
	5057
	6587
	3380
	10187
	
	4
	3
	3
	3

	Order Cumacea 
	1203
	2590
	250
	1600
	
	6
	6
	4
	5

	Order Amphipoda
	11593
	7040
	4670
	12390
	
	32
	14
	21
	21

	Order Isopoda
	27
	537
	43
	117
	
	1
	2
	1
	1

	Class Insecta
	5100
	397
	33
	7
	
	1
	1
	1
	1

	Class Gastropoda
	770
	193
	50
	127
	
	10
	8
	6
	11

	Class Bivalvia
	133
	363
	26
	80
	
	2
	1
	3
	3

	Total
	31808
	22713
	10159
	29320
	
	74
	44
	44
	53


There has been a consistent decline in abundance of the insect Chironomus, which was one of the dominant taxa in the ACG contract area prior to 2000.  Gastropods and bivalves are variable in occurrence, abundance and in taxonomic richness.  In 2010, oligochaetes and amphipods were, overall, numerically dominant across the EA survey area.  The difference in overall species richness between the 2002 baseline survey and 2010 is largely accounted for by the difference in the numbers of amphipod taxa recorded in these surveys.
6.6. Summary of East Azeri Benthic Survey June 2010 Macrobenthic Community

The 2010 East Azeri macrobenthic community was numerically dominated by amphipods  and oligochaetes, the former of which were also the most taxonomically rich group with 21 species being recorded. Gammarus  and Pontoporeia were the most abundant amphipod genera.  
Overall abundance and species richness was higher than in 2008, with polychaetes, cumacean better represented and, gastropods and bivalves continuing to be poorly represented.

The general patterns of variation in abundance have remained very similar for polychaetes and amphipods, with higher abundance of polychaetes and amphipods to the west of the survey area.  Amphipod species richness is also consistent between surveys, with highest richness observed in the west, southwest, and south of the survey area and lowest species richness observed at the stations closest to the platform.  In contrast, the area of highest oligochaete abundance has changed from the NW to the SE of the survey area, although due to overall higher abundance in 2010 this did not represent an actual decline at the stations where abundance was highest in 2008.
Over the whole survey area, abundance and species richness were substantially higher than in 2006 and 2008, and overall abundance was very close to the 2002 baseline value (although it should be noted that the latter is based on fewer stations).  Species richness in 2010 remains considerably lower than in 2002, but is within the range known to be characteristic of baseline conditions within the ACG contract area.
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