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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 June 2010 Central 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 Bryozoan species Conopeum seurati  and Hydrozoan species  Bougainvillaea megas and Cordylophora caspia were recorded in samples from 15, 6 and 7 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.  

A ‘rationalised’ data table was prepared which excluded these taxa and also juvenile records for a number of taxa.  Juvenile records are excluded because

· it is not possible to consistently assign juveniles to species

· in some instances, juveniles are too small to be sampled and sieved with the same efficiency as adults

 Appendix 6 lists the raw data from macrobenthic analysis, and includes those taxa which 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 99. Of these, 87 were valid, discrete, macrobenthic taxa and were included in the rationalised data set which was analysed numerically.
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

This 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.
Table 6.1
Rationalised Species abundance (individuals per 1.0 m2) at each station, Central Azeri Survey 2010

	TAXON
	CA 1001
	CA 1002
	CA 1003
	CA 1004
	CA 1005
	CA 1006
	CA 1008
	CA 1009
	CA 1010
	CA 1011
	CA 1012
	CA 1013
	CA 1014
	CA 1015
	CA 1016
	CA 1017
	CA 1018
	CA 1019
	CA 1020
	CA 1021
	CA 1022

	Type Nemathelminthes
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Class Nematoda
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Nematodes spp
	0
	0
	0
	0
	0
	0
	0
	0
	0
	3
	10
	0
	3
	0
	0
	0
	0
	0
	27
	7
	0

	Type Annelida
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Class Polychaeta
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Nereis succinea
	0
	0
	0
	0
	0
	3
	0
	17
	0
	0
	0
	0
	0
	7
	0
	0
	0
	0
	0
	0
	0

	Nereis diversicolor
	0
	0
	0
	0
	0
	0
	0
	7
	0
	0
	0
	0
	3
	0
	0
	7
	3
	0
	0
	0
	0

	Ampharetidae spp.
	0
	3
	0
	0
	0
	0
	0
	0
	0
	7
	0
	0
	0
	0
	0
	0
	93
	0
	3
	43
	20

	Hypania invalida
	3
	3
	7
	0
	0
	0
	213
	3
	0
	110
	173
	570
	593
	0
	743
	3
	477
	10
	80
	140
	120

	Hypaniola kowalewskii
	0
	3
	3
	0
	0
	0
	67
	0
	0
	93
	143
	103
	53
	3
	97
	0
	213
	10
	93
	123
	240

	Parhypania brevispinis
	0
	0
	3
	3
	0
	0
	50
	0
	0
	37
	93
	107
	210
	0
	77
	0
	190
	0
	93
	190
	183

	Sabellidae spp.
	0
	0
	0
	0
	0
	0
	73
	0
	0
	0
	0
	60
	0
	0
	40
	20
	0
	0
	0
	0
	0

	Manayunkia caspica
	243
	160
	240
	20
	0
	120
	267
	23
	57
	777
	170
	210
	213
	120
	197
	340
	300
	350
	1213
	277
	1163

	Fabricia sabella caspica
	67
	33
	40
	0
	0
	10
	90
	0
	13
	163
	13
	107
	63
	67
	73
	187
	23
	53
	547
	27
	157

	Class Oligochaeta
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Tubificidae spp. 
	0
	0
	0
	0
	90
	0
	117
	0
	0
	0
	0
	67
	0
	0
	97
	27
	0
	0
	0
	0
	0

	Isochaetides michaelseni
	87
	117
	237
	57
	1277
	213
	160
	3
	163
	200
	73
	573
	873
	103
	767
	510
	707
	100
	913
	263
	507

	Psammoryctides deserticola
	327
	207
	147
	223
	2317
	127
	513
	13
	213
	243
	317
	1910
	310
	193
	2080
	113
	1487
	170
	230
	103
	453

	Stylodrilus cernosvitovi
	30
	10
	103
	0
	917
	40
	47
	0
	0
	107
	160
	300
	183
	7
	377
	393
	943
	0
	130
	0
	413

	Type Arthropoda
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Class Crustasea
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Order Cirripedia
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Balanus improvisus
	363
	520
	100
	150
	17
	957
	0
	313
	0
	27
	0
	0
	10
	560
	67
	323
	147
	127
	0
	493
	33

	Order Ostracoda
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Ostracoda spp.
	0
	27
	0
	0
	0
	0
	0
	0
	23
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Order Cumacea 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Pterocuma rostrata
	3
	10
	3
	0
	0
	0
	0
	0
	7
	0
	0
	0
	7
	27
	0
	0
	20
	7
	3
	13
	0

	Pterocuma pectinata
	0
	0
	0
	0
	0
	0
	0
	3
	3
	0
	0
	0
	0
	3
	0
	0
	0
	3
	0
	0
	7

	Pterocuma grandis
	0
	0
	0
	0
	0
	0
	0
	0
	0
	10
	13
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Schizorhynchus bilamellatus
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	13
	207
	0
	0

	Schizorhynchus eudorelloides
	0
	0
	0
	3
	43
	13
	120
	3
	7
	47
	53
	30
	10
	0
	40
	7
	60
	0
	17
	30
	0

	Stenocuma diastyloides
	63
	57
	47
	53
	83
	40
	20
	53
	260
	67
	17
	13
	27
	10
	60
	27
	97
	33
	97
	0
	40

	Stenocuma graciloides
	23
	33
	7
	27
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Volgocuma telmatophora
	0
	0
	0
	0
	0
	0
	7
	0
	87
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Cumacea spp.
	0
	0
	0
	0
	0
	0
	20
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Order Amphipoda
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Pseudalibrotus caspius
	0
	0
	3
	3
	3
	0
	0
	3
	3
	33
	0
	0
	0
	0
	0
	0
	0
	0
	0
	10
	0

	Gammaracanthus loricatus caspius
	0
	0
	0
	0
	0
	13
	3
	0
	0
	3
	20
	7
	3
	7
	10
	3
	23
	7
	10
	27
	7

	Amathillina creistata
	0
	0
	3
	0
	0
	0
	3
	0
	0
	0
	3
	7
	7
	0
	10
	0
	0
	0
	0
	20
	3

	Amathillina spinosa 
	3
	0
	17
	0
	0
	0
	0
	0
	0
	0
	0
	10
	0
	0
	7
	0
	0
	0
	10
	17
	0

	Amathillina pusilla
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	7
	0

	Amathillina affinis
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	13
	0

	Amathillina maximovitschi
	0
	0
	0
	0
	0
	0
	10
	0
	0
	40
	97
	90
	0
	0
	0
	0
	0
	0
	0
	20
	0

	Gmelinopsis aurita
	0
	0
	0
	0
	0
	7
	0
	0
	0
	7
	0
	0
	0
	0
	3
	0
	0
	0
	0
	0
	0

	Dikerogammarus oskari
	0
	3
	3
	0
	0
	0
	0
	10
	0
	33
	37
	100
	37
	10
	50
	10
	190
	37
	60
	30
	13

	Dikerogammarus haemobaphes
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	13
	63
	23
	0
	17
	0
	127
	17
	0
	47
	20

	Gammarus spp
	30
	70
	37
	20
	20
	67
	43
	0
	0
	50
	40
	77
	57
	43
	23
	20
	33
	10
	33
	37
	40

	Gammarus ischnus
	70
	117
	517
	40
	97
	170
	460
	17
	0
	403
	577
	647
	563
	103
	363
	27
	997
	37
	380
	120
	1253

	Gammarus pauxillus
	280
	323
	1537
	47
	670
	1323
	953
	90
	10
	1077
	1180
	2013
	1623
	347
	2880
	243
	3193
	133
	860
	170
	2180

	Gammarus placidus
	43
	53
	200
	0
	23
	83
	190
	0
	0
	223
	183
	193
	63
	50
	77
	0
	207
	17
	243
	57
	127

	Gammarus macrocerus
	0
	0
	163
	0
	97
	70
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	23

	Niphargoides spp
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	343
	0

	Niphargoides deminutus
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	317
	0

	Niphargoides derzhavini
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	163
	0

	Niphargoides caspius 
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	160
	0

	Niphargoides grimmi
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	517
	3

	Niphargoides similis
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	127
	0

	Niphargoides corpulentus
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	30
	0

	Niphargoides carausui
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	20
	0

	Niphargoides macrurus
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	43
	0

	Pontoporeia affinis microphthalma
	70
	180
	30
	360
	397
	87
	13
	117
	120
	93
	33
	103
	57
	47
	113
	7
	167
	27
	97
	23
	23

	Caspicola knipovitschi
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	13
	0

	Gmelina brachyura
	0
	0
	0
	0
	0
	0
	0
	0
	0
	20
	0
	0
	0
	0
	0
	0
	0
	0
	0
	7
	0

	Iphigenella acanthopoda
	0
	0
	100
	0
	0
	0
	63
	0
	0
	393
	90
	227
	173
	13
	0
	0
	0
	0
	0
	53
	0

	Pandorites podoceroides
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	17
	0

	Corophium spp
	43
	93
	110
	20
	90
	563
	127
	63
	40
	60
	30
	60
	33
	40
	47
	33
	67
	20
	53
	23
	13

	Corophium curvispinum
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	10
	0
	10
	0

	Corophium nobile
	77
	90
	80
	23
	50
	53
	20
	33
	7
	60
	77
	60
	83
	90
	57
	63
	43
	20
	10
	7
	40

	Corophium monodon
	50
	40
	60
	17
	90
	50
	47
	53
	13
	60
	67
	83
	63
	80
	73
	63
	107
	20
	0
	7
	37

	Corophium spinulosum
	57
	80
	27
	50
	17
	50
	0
	0
	0
	0
	0
	37
	3
	0
	13
	0
	7
	0
	7
	10
	0

	Corophium robustum
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	17
	0
	0
	0
	13
	0
	0
	7
	0

	Corophium chelicorne
	57
	30
	53
	0
	23
	0
	0
	0
	0
	60
	90
	63
	63
	90
	103
	80
	77
	137
	67
	20
	90

	Corophium mucronatum
	0
	0
	0
	0
	0
	0
	0
	0
	10
	0
	17
	13
	7
	7
	0
	0
	0
	0
	20
	0
	0

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

	Order Isopoda
	0
	0
	0
	0
	0
	0
	0
	0
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Saduria entomon  caspia
	3
	0
	0
	7
	13
	3
	13
	7
	3
	7
	7
	10
	10
	3
	20
	7
	10
	0
	3
	0
	3

	Jaera sars caspica
	3
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	3
	0
	0
	0
	50
	0
	0
	0
	0

	Class Insecta
	0
	0
	0
	0
	0
	0
	0
	0
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Order Diptera
	0
	0
	0
	0
	0
	0
	0
	0
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Chironomus albidus
	0
	0
	20
	3
	0
	3
	7
	0
	0
	3
	0
	0
	3
	3
	13
	0
	63
	3
	13
	0
	6

	Type Mollusca
	0
	0
	0
	0
	0
	0
	0
	0
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Class Gastropoda
	0
	0
	0
	0
	0
	0
	0
	0
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Caspiohydrobia conica
	0
	0
	0
	0
	0
	0
	20
	0
	0
	7
	27
	20
	7
	0
	0
	3
	47
	0
	3
	0
	20

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

	Turricaspia kolensnikoviana
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	7

	Turricaspia kovalewskii
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	3
	0
	40

	Turricaspia marginata
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	7
	0
	0

	Turricaspia caspia
	0
	0
	0
	0
	3
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Turricaspia conus
	0
	0
	0
	0
	7
	0
	13
	0
	0
	13
	23
	53
	0
	0
	10
	17
	53
	0
	40
	0
	0

	Turricaspia grimmi
	0
	0
	0
	0
	0
	0
	3
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Turricaspia pseudospica
	0
	0
	0
	0
	0
	0
	3
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Turricaspia schorygini
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	3
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Turricaspia spica
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	3
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Turricaspia andrusovi
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	3
	0
	0
	0
	0
	0
	10
	0
	0

	Turricaspia bogatscheviana
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	3
	0
	0
	0
	0

	Turricaspia spp.
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	3
	0
	0
	0
	0

	Turricaspia lirata
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	13
	0
	0

	Class Bivalvia
	0
	0
	0
	0
	0
	0
	0
	0
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Dreissena rostriformis distincta
	0
	0
	0
	20
	0
	0
	0
	0
	0
	77
	0
	83
	160
	0
	33
	0
	233
	0
	17
	0
	23

	Dreissena rostriformis grimmi
	7
	0
	33
	33
	0
	23
	0
	0
	0
	100
	23
	140
	217
	23
	163
	0
	613
	23
	113
	0
	100

	Dreissena rostriformis compressa
	0
	0
	37
	27
	0
	0
	10
	0
	0
	137
	20
	223
	213
	10
	73
	0
	120
	0
	13
	0
	300

	Dreissena rostriformis pontocaspica
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	47

	Didacna profundicola
	0
	0
	0
	0
	0
	0
	17
	0
	0
	33
	7
	67
	130
	0
	7
	0
	103
	0
	10
	0
	60

	Mytilaster lineatus
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	7
	7
	0
	0
	0
	0
	0
	447
	13


6.3.1. Distribution and Abundance of Taxa

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

Total abundance (individuals per m2) and number of taxa were lowest at station 9 (831 individuals in 18 taxa), station 10 (1063 individuals in 19 taxa), station 4 (1209 individuals in 22 taxa) and station 19 (1409 individuals in 27 taxa).  Total abundance was in the range of 2000-2500 individuals.m-2 at stations 1, 2, 15 and 17, but was otherwise generally close to or above 4000 individuals.m-2.
Diversity (Shannon-Weaver index) ranged from 1.94 (station 5) to 3.15 (station 21), but varied little between other stations, with an average value of 2.5.
Table 6.2
Abundance and Species Richness at Each Station; Central Azeri 2010
	Station
	Total abundance
	No. taxa
	Evenness
	Shannon diversity
	Simpson diversity

	CA 1001
	2053
	26
	0.81
	2.63
	0.9

	CA 1002
	2306
	25
	0.82
	2.63
	0.9

	CA 1003
	3949
	31
	0.68
	2.34
	0.81

	CA 1004
	1209
	22
	0.76
	2.36
	0.85

	CA 1005
	6343
	22
	0.63
	1.94
	0.79

	CA 1006
	4086
	23
	0.68
	2.13
	0.81

	CA 1008
	3769
	34
	0.74
	2.62
	0.88

	CA 1009
	831
	18
	0.74
	2.15
	0.82

	CA 1010
	1063
	19
	0.75
	2.19
	0.85

	CA 1011
	4883
	38
	0.77
	2.81
	0.9

	CA 1012
	3896
	34
	0.74
	2.62
	0.87

	CA 1013
	8506
	39
	0.72
	2.64
	0.87

	CA 1014
	6189
	40
	0.72
	2.65
	0.88

	CA 1015
	2086
	28
	0.76
	2.54
	0.88

	CA 1016
	8879
	36
	0.64
	2.28
	0.82

	CA 1017
	2533
	25
	0.75
	2.42
	0.88

	CA 1018
	11313
	40
	0.72
	2.65
	0.88

	CA 1019
	1409
	27
	0.79
	2.6
	0.89

	CA 1020
	5739
	39
	0.71
	2.6
	0.89

	CA 1021
	4646
	47
	0.82
	3.15
	0.94

	CA 1022
	7829
	39
	0.67
	2.45
	0.86

	Min
	831
	18
	0.63
	1.94
	0.79

	Max
	11313
	47
	0.82
	3.15
	0.94

	Median
	3949
	31
	0.74
	2.6
	0.88

	Average
	4455
	31
	0.73
	2.5
	0.87

	St Dev
	2897
	8
	0
	0
	0

	CV
	65%
	27%
	7%
	11%
	4%


The spatial distribution of total abundance and species richness is given in figure 6.1. Plots for 2008 are included for comparison.  In both 2008 and 2010, the patterns of species richness and total abundance were similar; there were also strong similarities between the two surveys for both parameters.
Lower abundance and species richness was generally observed in both surveys at stations to the north of the platform. 
.
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Figure 6.1
Spatial Distribution of Total Abundance and Species Richness; Central Azeri 2008 and 2010
Table 6.3 below gives the abundance and species richness for each major taxonomic group at each station.

Amphipods were the most abundant taxonomic group at 19 of the 21 stations.  Throughout most of the survey area, these were represented by 12-18 taxa; however, 34 taxa were recorded in samples from station 21, whilst only 8-9 taxa were present at stations 4, 5, 9 and 10.
Polychaetes were numerically dominant only at station 20, although amphipods were only slightly less abundant than polychaetes at this station. Polychaetes were absent or present in low abundance at stations 4, 5, 6,  9 and 10. 
Manayunkia caspica was the most abundant of the nine polychaete species and was observed at 20 of the 21 stations. Hypaniola kowalewskii, Hypania invalida and Parhypania brevispinis were present at 14, 16 and 12 stations respectively. Fabricia sabella caspica was generally less abundant than the dominant four polychaete species, but was present at 18 stations.
Nereis was represented by the species diversicolor and succinea. When combined this genus was present at 16 stations. The highest abundance was recorded at station 9 directly to the NE of the platform and station 18 to the south; however, abundance at these station was only 63-93.m-2, and abundance at other stations was otherwise less than 50.m-2.
Oligochaetes were present at all stations in 2010. Four species were identified, three of which were present at 20, 21 and 16 stations, with Psammoryctides deserticola and Isochaetides michaelseni being the most common and most abundant.
The highest oligochaete abundance was recorded at station 5 with 4600 individuals from 4 species. The lowest abundance was generally recorded at stations in the north of the survey area.

Cumaceans were present at all stations. In general abundance was moderate to low with the majority of stations having <100 individuals. The highest abundance was recorded at stations 10 and 20, although the overall range of abundance was too small to suggest any clear pattern.
Stenocuma diastyloides was the most common cumacean species and was present at 20 stations with a total abundance of 1163; Schizorhynchus eudorelloides was also relatively common and abundant, and was present at 15 stations with a total of 483 individuals.
Amphipods were the most taxonomically rich order with 38 taxa being recorded. Of these the genus Gammarus was the most abundant, accounting for 32% of the entire Central Azeri macrobenthic community.  Four Gammarus taxa were present at 17-21 of the stations, and four Corophium  taxa were present at 16-21 of the stations. 

Eighteen of the 38 amphipod taxa were only present at between one and three stations; this includes the genus Niphargoides, which was represented by nine taxa but which was recorded only at station 21.
Amphipod abundance and species richness was high at all stations with the exception of 4, 9,  and 10;  abundance was also relatively low at stations 1, 15 17 and 19, but species richness at these latter stations was comparable to stations with high abundance.
Gastropods were present at 11 of the 21 stations. Of the 15 gastropod species present 11 were of the genus Turricaspia and 2 of the genus Caspiohydrobia. Where present abundance was low and ranged from 3-53 individuals.m-2. The highest species richness was recorded at stations 8, 13 and 18 with 4 or 5 gastropod taxa recorded at each of these stations.  However, the majority of taxa were present at only one or two stations, and only two taxa were present at more that 2 stations (Caspiohydrobia conica and Turricaspia conus, both present at nine stations)
Bivalves were absent at stations 2, 5, 9, 10 and 17, and were present in low abundance at stations 1, 6, 8, 12, 16 and 19.  Abundances were in the range 153-1070 at station 11, 13, 14, 16, 18 and 20-22. A total of 6 taxa were recorded; four subspecies of Dreissena rostriformus, Mytilaster lineatus,  and Didacna profundicula. Bivalve abundance ranged from 7 at station 1 to 1070 at station 18.

Despite the comparatively large number of taxa recorded, it is notable that four taxa (2 oligochaete and two amphipod) accounted for more than 50% of all organisms recorded.  Although amphipods were, overall, the most diverse and abundant group, for ten of these taxa fewer than 10 individuals were recorded in the entire survey.  A similar situation applies to gastropods and cumacea.  Ten of the 15 gastropod taxa were represented by only one or two individuals overall, and 12 taxa were represented by fewer than 4 individuals.  Three cumacean taxa were represented by fewer than ten individuals.

Overall, 25 of the 90 taxa were represented by fewer than 10 individuals over the entire survey.  

The implication of the above observations is that a high proportion of the taxa recorded were represented by too few individuals for either their occurrence or abundance to be considered reliable observations.  When an isolated sample contains a single individual of a species, it may indicate that the sampling methodology is not able to quantitatively reflect the true abundance and distribution of that species.  This implies that, for many of the species recorded, presence in a sample is a matter of chance, and that relatively little significance can be attributed to this of that specie.  It is likely that table 6.3 represents a more robust approach – ie, the total number of taxa in a group (class or genus, for instance) will be more consistent than the presence and absence of any particular species.

The corollary of the above is that any form of statistical analysis which is based on identification to species level is likely to be misleading, as it will tend to highlight differences between stations and surveys which are to a substantial extent a consequence of a large number of chance occurrences.  This will become more apparent when longer-term trends and ‘species turnover’ are discussed below.
[image: image5.emf]529200


529400


529600


529800


530000


530200


530400


530600


530800


531000


4432400


4432600


4432800


4433000


4433200


4433400


4433600


4433800


4434000


CA 1001


CA 1002


CA 1003


CA 1004


CA 1005


CA 1006


CA 1008


CA 1009


CA 1010


CA 1011


CA 1012


CA 1013


CA 1014


CA 1015


CA 1016


CA 1017


CA 1018


CA 1019


CA 1020


CA 1021


CA 1022


CA


0


500


1000


1500


2000


2500


3000


3500


4000


4500


Amphipods




529200529400 529600529800530000530200530400 530600530800531000

4432400

4432600

4432800

4433000

4433200

4433400

4433600

4433800

4434000

CA 1001 CA 1002

CA 1003

CA 1004

CA 1005

CA 1006

CA 1008

CA 1009

CA 1010

CA 1011

CA 1012

CA 1013

CA 1014

CA 1015

CA 1016

CA 1017

CA 1018

CA 1019

CA 1020

CA 1021

CA 1022

CA

0

500

1000

1500

2000

2500

3000

3500

4000

4500

Amphipods

  [image: image6.emf]529200


529400


529600


529800


530000


530200


530400


530600


530800


531000


4432400


4432600


4432800


4433000


4433200


4433400


4433600


4433800


4434000


CA 1001


CA 1002


CA 1003


CA 1004


CA 1005


CA 1006


CA 1008


CA 1009


CA 1010


CA 1011


CA 1012


CA 1013


CA 1014


CA 1015


CA 1016


CA 1017


CA 1018


CA 1019


CA 1020


CA 1021


CA 1022


CA


5


10


20


30


40


50


60


70


80


90


100


Gastropods




529200529400 529600529800530000530200 530400530600530800531000

4432400

4432600

4432800

4433000

4433200

4433400

4433600

4433800

4434000

CA 1001 CA 1002

CA 1003

CA 1004

CA 1005

CA 1006

CA 1008

CA 1009

CA 1010

CA 1011

CA 1012

CA 1013

CA 1014

CA 1015

CA 1016

CA 1017

CA 1018

CA 1019

CA 1020

CA 1021

CA 1022

CA

5

10

20

30

40

50

60

70

80

90

100

Gastropods


[image: image7.emf]529200


529400


529600


529800


530000


530200


530400


530600


530800


531000


4432400


4432600


4432800


4433000


4433200


4433400


4433600


4433800


4434000


CA 1001


CA 1002


CA 1003


CA 1004


CA 1005


CA 1006


CA 1008


CA 1009


CA 1010


CA 1011


CA 1012


CA 1013


CA 1014


CA 1015


CA 1016


CA 1017


CA 1018


CA 1019


CA 1020


CA 1021


CA 1022


CA


0


200


400


800


1000


1400


1800


2200


2600


3000


3400


3800


4200


Oligochaetes




529200529400 529600529800530000530200530400 530600530800531000

4432400

4432600

4432800

4433000

4433200

4433400

4433600

4433800

4434000

CA 1001 CA 1002

CA 1003

CA 1004

CA 1005

CA 1006

CA 1008

CA 1009

CA 1010

CA 1011

CA 1012

CA 1013

CA 1014

CA 1015

CA 1016

CA 1017

CA 1018

CA 1019

CA 1020

CA 1021

CA 1022

CA

0

200

400

800

1000

1400

1800

2200

2600

3000

3400

3800

4200

Oligochaetes

[image: image8.emf]529200


529400


529600


529800


530000


530200


530400


530600


530800


531000


4432400


4432600


4432800


4433000


4433200


4433400


4433600


4433800


4434000


CA 1001


CA 1002


CA 1003


CA 1004


CA 1005


CA 1006


CA 1008


CA 1009


CA 1010


CA 1011


CA 1012


CA 1013


CA 1014


CA 1015


CA 1016


CA 1017


CA 1018


CA 1019


CA 1020


CA 1021


CA 1022


CA


0


100


300


500


700


900


1100


1300


1500


1700


1900


2000


Polychaetes




529200529400 529600529800530000530200530400 530600530800531000

4432400

4432600

4432800

4433000

4433200

4433400

4433600

4433800

4434000

CA 1001 CA 1002

CA 1003

CA 1004

CA 1005

CA 1006

CA 1008

CA 1009

CA 1010

CA 1011

CA 1012

CA 1013

CA 1014

CA 1015

CA 1016

CA 1017

CA 1018

CA 1019

CA 1020

CA 1021

CA 1022

CA

0

100

300

500

700

900

1100

1300

1500

1700

1900

2000

Polychaetes


Figure 6.2  Distribution of abundance of amphipods, gastropods, oligochaetes and polychaetes in 2010
Figure 6.2 illustrates the distribution of abundance for the four ecologically most important taxonomic groups.  This indicates a similar pattern for amphipods, gastropods and polychaetes, with the lowest abundance (absence, in the case of gastropods) immediately to the north of the platform and higher abundance to the west, south and east.  The pattern for oligochaetes is different, to the extent that patches of higher abundance are more widely spaced, and occur within areas of lower amphipod, polychaete and gastropod abundance.
Table 6.3
Abundance and Species Richness for each Taxonomic Group at each Station; Central Azeri 2010
	
	Polychaetes


	Oligochaetes


	Cirripedes
	Cumacea


	Amphipods


	Isopods


	Chironomus
	Gastropods


	Bivalves



	 
	Abund.
	Taxa
	Abund.
	Taxa
	Abund.
	Abund.
	Taxa
	Abund.
	Taxa
	Abund.
	Taxa
	Abund.
	Abund.
	Taxa
	Abund.
	Taxa

	CA 1001
	357
	4
	443
	3
	363
	90
	3
	787
	12
	7
	2
	0
	0
	0
	7
	1

	CA 1002
	247
	6
	333
	3
	520
	100
	3
	1080
	11
	0
	0
	0
	0
	0
	0
	0

	CA 1003
	297
	6
	487
	3
	100
	57
	3
	2937
	16
	3
	1
	20
	0
	0
	70
	2

	CA 1004
	30
	4
	280
	2
	150
	83
	3
	577
	9
	7
	1
	3
	0
	0
	80
	3

	CA 1005
	0
	0
	4600
	4
	17
	127
	2
	1573
	12
	13
	1
	0
	10
	2
	0
	0

	CA 1006
	133
	3
	380
	3
	957
	53
	2
	2537
	12
	17
	2
	3
	0
	0
	23
	1

	CA 1008
	760
	6
	837
	4
	0
	167
	4
	1940
	13
	13
	1
	7
	40
	4
	27
	2

	CA 1009
	90
	6
	17
	2
	313
	60
	3
	383
	8
	7
	1
	0
	0
	0
	0
	0

	CA 1010
	93
	4
	377
	2
	0
	363
	5
	217
	8
	3
	1
	0
	0
	0
	0
	0

	CA 1011
	1187
	6
	550
	3
	27
	123
	3
	2583
	16
	7
	1
	3
	20
	2
	347
	4

	CA 1012
	593
	5
	550
	3
	0
	83
	3
	2553
	16
	27
	2
	0
	50
	2
	50
	3

	CA 1013
	1157
	6
	2850
	4
	0
	43
	2
	3853
	18
	10
	1
	0
	80
	4
	513
	4

	CA 1014
	1140
	7
	1367
	3
	10
	43
	3
	2877
	17
	13
	2
	3
	10
	2
	727
	5

	CA 1015
	213
	7
	303
	3
	560
	40
	3
	927
	13
	7
	2
	3
	0
	0
	40
	3

	CA 1016
	1227
	6
	3320
	4
	67
	100
	2
	3847
	16
	20
	1
	13
	10
	1
	277
	4

	CA 1017
	557
	5
	1043
	4
	323
	33
	2
	550
	10
	7
	1
	0
	20
	2
	0
	0

	CA 1018
	1300
	7
	3137
	3
	147
	177
	3
	5250
	14
	60
	2
	63
	110
	5
	1070
	4

	CA 1019
	437
	6
	270
	2
	127
	57
	4
	497
	14
	0
	0
	3
	0
	0
	23
	1

	CA 1020
	2030
	6
	1273
	3
	0
	323
	4
	1850
	13
	3
	1
	13
	77
	6
	153
	4

	CA 1021
	800
	6
	367
	2
	493
	43
	2
	2480
	34
	3
	1
	0
	0
	0
	447
	1

	CA 1022
	1887
	7
	1373
	3
	33
	47
	2
	3873
	15
	3
	1
	6
	67
	3
	543
	6


6.3.2. Biomass

Total Biomass (measured as grams blotted wet weight per square metre is given in table 6.4 below.  For each taxonomic group, the highest values are highlighted in yellow. For station totals, the lowest values are highlighted in blue.
Amphipod biomass was greatest representing 32% of the total, a similar proportion to that observed in 2008.  There was a strong correlation between amphipod biomass and amphiod abundance (r= 0.93).
Polychaete and oligochaete biomass accounted for 6.6 and 9.5% of the overall total respectively.  At four stations (13, 14, 16 and 18) the biomass of both groups was particularly high, and high values were also recorded for oligochaetes at stations 5 and 20.

Cumacean abundance was highest at stations 10 and 20. Biomass did not exceed 0.8 g.m-2 at any station, and ranged between 0 and 0.3 g.m‑2 at all stations with the exception of station 20.
Gastropods made little or no contribution to biomass at any station or overall, representing just 1.4% of total biomass and less than 1 g.m_1 at all stations.

Due to either the large size of the individuals present, or to the inclusion of shell material in the biomass estimate, isopod, barnacle, ostracod and bivalve biomass represented a combined total of 50% of the overall total.  These organisms are either epifaunal and highly mobile, or are sessile but intermittent colonisers; their presence therefore tends to bias biomass estimates.  If these organisms are discounted, then the contributions of amphipods, polychaetes and oligochaetes to total biomass are 63, 13 and 19% respectively. This underlines the importance of amphipods as the major source of biomass in the permanent benthos.
Table 6.5 presents a correlation matrix for major taxon biomass values.  Whilst this is of limited value, it does illustrate the presence of moderately strong positive correlations between the biomass of polychaetes, amphipods and bivalves, and a slightly weaker correlation between these three groups and oligochaetes.  These associations are driven primarily by the co-occurrence of high vales at stations 13, 14, 18, 19 and 20.

Figure 6.3 illustrates the spatial distribution of biomass for the three most dominant permanent taxonomic groups.

This generally reflects the distribution of abundance illustrated in Figure 6.2, suggesting that the presence of  small numbers of larger amhipods and polychaetes has less effect in 2010 than in 2008.

Table 6.4 Biomass (g.m-2) of Major Taxonomic Groups, Central Azeri Benthic Survey 2010
	  Station
	Polychaeta
	Oligochaeta
	Balanus & Ostracod
	Cumacea
	Amphipoda
	Isopoda
	Bivalvia
	Gastropoda
	Insect
	Total for station

	CA 1001
	0.054
	1.165
	1.837
	0.120
	2.836
	4.568
	0.094
	-
	-
	10.674

	CA 1002
	0.072
	0.876
	1.533
	0.165
	3.729
	0.000
	-
	-
	-
	6.375

	CA 1003
	0.039
	1.402
	0.617
	0.057
	8.715
	0.124
	1.220
	-
	0.001
	12.176

	CA 1004
	0.060
	0.449
	0.506
	0.200
	1.857
	1.094
	0.597
	-
	-
	4.764

	CA 1005
	-
	4.803
	0.087
	0.144
	3.415
	0.573
	-
	0.320
	-
	9.341

	CA 1006
	0.121
	1.555
	5.766
	0.053
	3.875
	1.949
	0.315
	-
	-
	13.635

	CA 1010
	1.867
	1.078
	-
	0.098
	4.112
	12.367
	0.281
	0.561
	0.053
	20.417

	CA 1009
	0.698
	0.025
	2.246
	0.114
	1.515
	2.702
	-
	-
	-
	7.300

	CA 1010
	0.029
	0.725
	0.004
	0.772
	0.618
	2.271
	-
	-
	-
	4.420

	CA 1011
	0.683
	1.095
	0.986
	0.132
	6.104
	2.251
	5.961
	0.176
	0.019
	17.405

	CA 1012
	0.972
	0.702
	1.023
	0.041
	6.513
	8.230
	1.457
	0.363
	-
	19.304

	CA 1013
	5.066
	2.040
	-
	0.013
	12.079
	6.421
	10.611
	0.915
	0.027
	37.172

	CA 1014
	2.436
	3.166
	0.114
	0.053
	8.159
	2.206
	19.312
	0.099
	0.003
	35.549

	CA 1015
	0.219
	0.867
	5.374
	0.035
	3.028
	2.070
	0.443
	-
	-
	12.035

	CA 1016
	4.160
	2.902
	0.816
	0.053
	10.338
	0.630
	5.975
	0.107
	0.156
	25.138

	CA 1017
	0.252
	1.166
	5.320
	0.017
	2.140
	0.380
	0.000
	0.211
	0.000
	9.487

	CA 1018
	4.385
	3.328
	1.452
	0.081
	10.511
	0.645
	24.633
	0.928
	0.553
	46.515

	CA 1019
	0.073
	0.927
	0.336
	0.072
	1.946
	-
	0.333
	-
	-
	3.686

	CA 1020
	0.696
	2.979
	-
	0.300
	6.323
	0.179
	2.626
	0.748
	0.012
	13.874

	CA 1021
	0.882
	1.442
	5.144
	0.021
	8.724
	0.038
	13.111
	-
	-
	29.363

	CA 1022
	1.154
	1.689
	0.220
	0.064
	9.392
	1.879
	8.916
	0.622
	0.034
	23.971

	Total
	23.9
	34.4
	33.4
	2.6
	115.9
	50.6
	95.9
	5.0
	0.9
	362.6

	% total
	6.6
	9.5
	9.2
	0.7
	32.0
	13.9
	26.4
	1.4
	0.2
	100.0
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Figure 6.3  Distribution of amphipod, oligochaete and polychaete biomass

Table 6.5  Correlation between major taxon biomass values
	
	Polychaeta
	Oligochaeta
	Balanus & Ostracod
	Cumacea
	Amphipoda
	Isopoda
	Bivalvia
	Gastropoda
	Insect

	Polychaeta
	1.0
	
	
	
	
	
	
	
	

	Oligochaeta
	0.4
	1.0
	
	
	
	
	
	
	

	Balanus & Ostracod
	-0.3
	-0.3
	1.0
	
	
	
	
	
	

	Cumacea
	-0.3
	-0.1
	-0.3
	1.0
	
	
	
	
	

	Amphipoda
	0.8
	0.5
	-0.2
	-0.4
	1.0
	
	
	
	

	Isopoda
	0.2
	-0.2
	-0.2
	-0.1
	0.0
	1.0
	
	
	

	Bivalvia
	0.7
	0.5
	-0.1
	-0.2
	0.7
	-0.1
	1.0
	
	

	Gastropoda
	0.6
	0.5
	-0.4
	-0.1
	0.6
	0.3
	0.5
	1.0
	

	Insect
	0.6
	0.4
	-0.1
	-0.1
	0.4
	-0.1
	0.7
	0.5
	1.0


6.4. Comparison to Previous Survey Data

This section assesses trends over 5 surveys, between 2001 (baseline) and 2010.  Data from 1998 are not included, for two reasons:

· the 1998 survey involved a small number of stations, with a different orientation from subsequent surveys and

· the taxonomic work was largely undertaken by UK specialists in 1998, whilst work on subsequent surveys was undertaken by a consistent team of Azeri specialists

Over the 9-year period, there has been some unavoidable change in the basis for species or taxon identification and naming; for instance, improved precision in oligochaete identification has enabled specimens of the genus Stylodrilus to be identified to species in the most recent surveys.  Similarly, in recent years it has been discovered that the invasive polychaete genus Nereis is represented by two species (diversicolor and succinea), whilst until 2004 all specimens were assigned to a single species (diversicolor).  Consequently, estimates of numbers of taxa are only approximate – it is not possible, within the scope of this report, to resolve and reconcile all potential ambiguities. 

6.4.1. Overall survey comparison
With the above caveat in mind, a total of approximately 130 taxa were identified in 5 surveys.  Table 6.6  summarises the approximate number of taxa in each survey.  The differences between surveys is sufficiently large to outweigh any effects of taxonomic uncertainty, and the data are taken from a common table and therefore have the same degree of uncertainty for all surveys (filtering the combined data table to valid and discrete taxa leads to slight differences to the results of filtering the 2010 data alone).  Table 6.7 also indicates the number of taxa within each survey which were unique to (ie occurred only in) that survey.  The term ‘unique’ is used in the context of Central Azeri alone, and does not imply that such taxa are absent from other regional or platform survey locations.

Table 6.6  Total number of taxa and number of taxa unique to each survey
	Survey
	No. taxa
	No. taxa unique

	2001
	59
	12

	2004
	71
	8

	2006
	51
	4

	2008
	67
	9

	2010
	90
	23

	5-survey total
	130
	


It is clear that the overall number of taxa recorded within the survey area fluctuates widely over time, with the number recorded in 2010  60% higher that recorded in 2006.  Of the 130 recorded taxa, 56 occurred in only one survey; of these, 23 were recorded only in the 2010 survey.  The number of ‘new’ taxa recorded in 2010 more than accounts for the large apparent increase in taxonomic richness between 2008 and 2010.  Conversely, 33 taxa recorded in previous surveys were not present in the 2010 records.

The regularity with which taxa occurred in surveys is summarised in Table 6.7.  This indicates that more than half of all recorded taxa were present in only one or two surveys.  Table 6.8 presents this subset in greater detail.
Table 6.7  Regularity of occurrence of taxa across 5 surveys

	No. surveys recorded
	No. taxa

	1
	56

	2
	20

	3
	16

	4
	20

	5
	24


Table 6.8 Frequency of occurrence of each taxon in one or two surveys
	Taxon
	Number of stations taxon present

	
	2001
	2004
	2006
	2008
	2010

	Dreissena rostriformis compressa
	9
	0
	0
	0
	12

	Iphigenella acanthopoda
	0
	0
	0
	3
	8

	Corophium mucronatum
	0
	0
	0
	6
	6

	Nereis succinea
	0
	0
	0
	4
	3

	Gmelinopsis aurita
	0
	0
	0
	1
	3

	Schizorhynchus bilamellatus
	0
	0
	0
	4
	2

	Niphargoides derzhavini
	0
	0
	0
	7
	1

	Niphargoides deminutus
	0
	0
	0
	3
	1

	Amathillina pusilla
	0
	0
	0
	2
	1

	Cumacea spp
	0
	0
	1
	0
	1

	Niphargoides corpulentus
	2
	0
	0
	0
	1

	Turricaspia caspia 
	0
	1
	0
	0
	1

	Niphargoides cf. compressus
	0
	1
	0
	5
	0

	Turricaspia cincta
	3
	0
	0
	3
	0

	Stenocuma gracilis
	1
	8
	0
	0
	0

	Caspiohydrobia gemmata
	4
	20
	0
	0
	0

	Turricaspia laticarinata
	0
	7
	1
	0
	0

	Caspia baerii
	0
	5
	1
	0
	0

	Abeskunus brusinianus
	3
	16
	0
	0
	0

	Abra ovata 
	1
	1
	0
	0
	0

	Gammarus placidus
	0
	0
	0
	0
	17

	Corophium spinulosum
	0
	0
	0
	0
	12

	Turricaspia conus
	0
	0
	0
	0
	9

	Dreissena rostriformis distincta
	0
	0
	0
	0
	8

	Pterocuma pectinata
	0
	0
	0
	0
	5

	Amathillina maximovitschi
	0
	0
	0
	0
	5

	Gammarus macrocerus
	0
	0
	0
	0
	4

	Pterocuma grandis
	0
	0
	0
	0
	2

	Turricaspia andrusovi
	0
	0
	0
	0
	2

	Niphargoides similis
	0
	0
	0
	0
	1

	Niphargoides carausui
	0
	0
	0
	0
	1

	Niphargoides macrurus
	0
	0
	0
	0
	1

	Caspicola knipovitschi
	0
	0
	0
	0
	1

	Turricaspia spp.
	0
	0
	0
	0
	1

	Turricaspia lirata
	0
	0
	0
	0
	1

	Turricaspia grimmi
	0
	0
	0
	0
	1

	Turricaspia pseudospica
	0
	0
	0
	0
	1

	Turricaspia schorygini
	0
	0
	0
	0
	1

	Turricaspia spica
	0
	0
	0
	0
	1

	Turricaspia bogatscheviana
	0
	0
	0
	0
	1

	Dreissena rostriformis pontocaspica
	0
	0
	0
	0
	1

	Iphigenella andrussovi 
	0
	0
	0
	8
	0

	Gmelina costata
	0
	0
	0
	4
	0

	Iphigenella spp.
	0
	0
	0
	3
	0

	Tubificidarum spp.
	0
	0
	1
	0
	0

	Stylodrilus sp
	10
	0
	0
	0
	0

	Mysidacea spp
	0
	0
	3
	0
	0

	Pterocuma spp 
	1
	0
	0
	0
	0

	Stenocuma spp 
	6
	0
	0
	0
	0

	Pseudalibrotus sp.indet.
	1
	0
	0
	0
	0

	Amathillina spp
	0
	0
	1
	0
	0

	Dikerogammarus spp indet
	0
	1
	0
	0
	0

	Gammarus warpachowskyi
	5
	0
	0
	0
	0

	Niphargoides abbreviatus
	1
	0
	0
	0
	0

	Niphargoides aequimanus
	2
	0
	0
	0
	0

	Niphargoides quadrimanus
	3
	0
	0
	0
	0

	Pandorites platycheir
	0
	1
	0
	0
	0

	Derzhavinella macrochelata
	2
	0
	0
	0
	0

	Caspiohydrobia convexa
	0
	0
	3
	0
	0

	Turricaspia abichi
	0
	1
	0
	0
	0

	Turricaspia eulimellula
	0
	5
	0
	0
	0

	Turricaspia dimidiate
	0
	4
	0
	0
	0

	Turricaspia similis
	1
	0
	0
	0
	0

	Turricaspia trivialis
	1
	0
	0
	0
	0

	Turricaspia cf. meneghiniana
	0
	1
	0
	0
	0

	Caspia isseli
	0
	2
	0
	0
	0

	Abeskunus depressispirus
	1
	0
	0
	0
	0

	Anisus kolesnikovi
	0
	3
	0
	0
	0


Table 6.8 indicates that a high proportion of taxa recorded in one or two surveys were also present at low frequency in those surveys. Of those present at higher frequencies (eg, more than 50% of stations), the following comment can be made: that it is not possible to draw any conclusions with respect to either cirripedes (Balanus) or bivalves (Mytilaster, Dreissena), since spat settlement by these organisms is irregular.  Since the intervals between surveys is less than the adult lifespan of these organisms, their appearance and subsequent disappearance strongly suggests that recruitment is rarely successful, and that these organisms do not form a consistent part of the benthic community.  It is, however, possible that periods of heavy spat settlement could adversely affect other, more permanent, members of the benthic community

Of the 71 taxa recorded in one or two surveys, 25 are gastropods, and Table 6.9 indicates a considerable difference in the gastropod taxonomic list between the first and last surveys.  This raises two possibilities:

· That if the taxonomy is rigorous and consistent over time, then the Central Azeri area is home to a very large number of gastropod taxa, few or none of which are adequately sampled by current methodology. 

· That the taxonomic literature  on which identification is based does not reliably define or discriminate between species
In either case, the conclusion at present is that it is not possible to draw useful conclusions on the basis of the presence or absence of individual gastropod taxa, and that (at best) the most reliable way to use the available information is to restrict interpretation to either the total number of taxa present or to the total number of individual gastropods present.
The second bullet point above has a more general relevance.  Identification of macrobenthic taxa relies (with the exception of some aspects of oligochaete taxonomy) on external morphology, whilst the theoretical basis for defining a species is reproductive isolation.  The latter is impossible to determine from examination of preserved specimens.  For many invertebrate taxa, differences in morphology could simply represent normal variability within a species, or the presence within a species of several distinct morphs.  This might, for instance, be applicable to the observation on page 6-8 above, noting that nine species of the amphipod genus Niphargoides were recorded at station 21 and at no other station.  It is improbable that nine distinct species would ‘appear’ at a single station; it it perhaps more probable that a single species exhibits a high degree of polymorphology or phenotypic plasticity.  

Amphipods account for another 27 of the 71 taxa present in only two surveys.  Taxa of the genera Niphargoides and Corophium in particular show considerable ‘turnover’ over the period between 2001 and 2010.  Most taxa in this group, however, occur infrequently and in low abundance, which again suggests that it is difficult to sample the majority of taxa in a consistently representative way.

Taxa which occur in 3, 4 or 5 surveys are more likely to provide usable information; first, because there can be greater confidence of consistency in identification, and secondly because it is easier to distinguish consistent patterns of appearance or disappearance.  Table 6.9 summarises both frequency of occurrence and overall survey abundance for these taxa.  The ten most consistently present and abundant taxa are highlighted in yellow.  These comprise:

4 oligochaete taxa

3 amphipod taxa

3 polychaete taxa

The dominance of these few taxa is such that all other taxa make comparatively little contribution to overall abundance.

As noted above, bivalve and barnacle larval settlement is irregular and often unsuccessful (this also applies to ostracods), and, as the process is largely dependent on factors external to the survey area, data for these organisms is difficult to interpret in relation to the presence and operation of the platform.
Table 6.9  Taxa which occur in 3, 4 or 5 surveys
	TAXON
	2001 freq
	2004 freq
	2006 freq
	2008 freq
	2010 freq
	 
	2001 abund
	2004 abund
	2006 abund
	2008 abund
	2010 abundance

	Corophium spp
	18
	13
	21
	21
	21
	5
	1956
	157
	817
	1787
	1630

	Isochaetides michaelseni
	18
	21
	21
	20
	21
	5
	4080
	3040
	1983
	2397
	7903

	Gammarus pauxillus
	18
	21
	21
	20
	21
	5
	11468
	17730
	5839
	6887
	21133

	Psammoryctides deserticola
	18
	21
	7
	19
	21
	5
	6672
	5533
	203
	1600
	11697

	Corophium nobile
	9
	10
	20
	16
	21
	5
	450
	213
	280
	167
	1043

	Manayunkia caspica
	4
	13
	10
	19
	20
	5
	36
	407
	133
	2477
	6460

	Stenocuma diastyloides
	12
	20
	5
	12
	20
	5
	571
	730
	77
	133
	1163

	Gammarus spp
	8
	21
	12
	19
	19
	5
	1367
	14680
	2546
	3927
	750

	Gammarus ischnus
	18
	21
	18
	18
	19
	5
	4891
	4507
	1170
	763
	6887

	Saduria entomon  caspia
	4
	12
	16
	5
	17
	5
	16
	73
	217
	37
	130

	Hypania invalida
	18
	18
	18
	8
	16
	5
	4756
	1523
	1540
	763
	3250

	Schizorhynchus eudorelloides
	2
	15
	15
	11
	15
	5
	66
	543
	390
	640
	483

	Parhypania brevispinis
	18
	20
	4
	13
	12
	5
	5241
	1453
	90
	1223
	1237

	Pterocuma rostrata
	2
	20
	18
	6
	10
	5
	10
	320
	430
	37
	100

	Didacna profundicola
	11
	20
	14
	7
	9
	5
	243
	1263
	407
	77
	433

	Pseudalibrotus caspius
	1
	4
	1
	3
	7
	5
	7
	13
	3
	10
	60

	Chironomus albidus
	18
	20
	19
	9
	6
	5
	2986
	1770
	387
	80
	93

	Amathillina spinosa 
	1
	2
	3
	6
	6
	5
	3
	10
	13
	27
	63

	Ampharetidae spp.
	4
	2
	10
	5
	6
	5
	159
	107
	943
	107
	170

	Nematodes spp
	2
	7
	4
	5
	5
	5
	16
	57
	23
	30
	50

	Jaera sars caspica
	2
	5
	2
	2
	3
	5
	20
	570
	20
	17
	57

	Ostracoda spp.
	1
	15
	2
	17
	2
	5
	3
	450
	10
	2447
	50

	Niphargoides grimmi
	13
	12
	15
	5
	2
	5
	453
	127
	270
	60
	520

	Niphargoides spp
	3
	7
	1
	7
	1
	5
	26.3
	73
	3
	33
	343

	Pontoporeia affinis microphthalma
	9
	0
	1
	8
	21
	4
	73
	0
	13
	77
	2163

	Corophium monodon
	9
	1
	0
	5
	20
	4
	172
	3
	0
	67
	1080

	Fabricia sabella caspica
	0
	13
	6
	11
	18
	4
	0
	223
	93
	457
	1733

	Stylodrilus cernosvitovi
	0
	20
	21
	17
	16
	4
	0
	2257
	2403
	957
	4160

	Corophium chelicorne
	5
	1
	0
	1
	16
	4
	56
	3
	0
	3
	1103

	Dikerogammarus oskari
	2
	1
	0
	7
	15
	4
	6
	3
	0
	40
	623

	Hypaniola kowalewskii
	0
	20
	1
	14
	14
	4
	0
	2477
	10
	833
	1247

	Gammaracanthus loricatus caspius
	2
	0
	4
	1
	14
	4
	6
	0
	17
	3
	143

	Dreissena rostriformis grimmi
	7
	21
	20
	0
	14
	4
	254
	18733
	6966
	0
	1613

	Caspiohydrobia conica
	0
	4
	8
	4
	9
	4
	0
	97
	117
	20
	153

	Amathillina creistata
	0
	1
	3
	3
	8
	4
	0
	3
	10
	10
	57

	Dikerogammarus haemobaphes
	2
	11
	7
	0
	8
	4
	6
	123
	47
	0
	327

	Tubificidae spp. 
	0
	17
	14
	4
	5
	4
	0
	2037
	1337
	70
	397

	Nereis diversicolor
	0
	7
	14
	8
	4
	4
	0
	47
	190
	53
	20

	Sabellidae spp
	0
	6
	2
	1
	4
	4
	0
	273
	47
	20
	193

	Stenocuma graciloides
	2
	3
	19
	0
	4
	4
	23
	13
	523
	0
	90

	Corophium volutator
	6
	5
	0
	15
	3
	4
	145
	40
	0
	363
	20

	Niphargoides caspius 
	5
	19
	0
	7
	1
	4
	328
	813
	0
	47
	160

	Amathillina affinis
	0
	2
	1
	2
	1
	4
	0
	10
	3
	7
	13

	Turricaspia curta
	3
	4
	1
	3
	0
	4
	73
	43
	3
	10
	0

	Balanus improvisus
	0
	0
	20
	11
	16
	3
	0
	0
	1200
	440
	1917

	Mytilaster lineatus
	0
	4
	0
	4
	4
	3
	0
	27
	0
	273
	473

	Corophium robustum
	0
	1
	0
	2
	3
	3
	0
	3
	0
	10
	37

	Corophium curvispinum
	0
	5
	0
	20
	2
	3
	0
	40
	0
	400
	20

	Gmelina brachyura
	0
	4
	0
	5
	2
	3
	0
	83
	0
	133
	27

	Turricaspia kovalewskii
	0
	8
	0
	3
	2
	3
	0
	107
	0
	13
	43

	Volgocuma telmatophora
	0
	0
	7
	1
	2
	3
	0
	0
	93
	7
	93

	Turricaspia marginata
	0
	12
	0
	6
	1
	3
	0
	257
	0
	27
	7

	Caspiohydrobia curta
	0
	20
	0
	3
	1
	3
	0
	747
	0
	10
	3

	Turricaspia kolensnikoviana
	0
	2
	0
	1
	1
	3
	0
	7
	0
	3
	7

	Pandorites podoceroides
	17
	0
	1
	0
	1
	3
	1427
	0
	3
	0
	17

	Gammaridae spp indet
	7
	2
	0
	17
	0
	3
	2218
	257
	0
	1780
	0

	Pseudocuma cercaroides
	2
	7
	0
	10
	0
	3
	16
	120
	0
	93
	0

	Caspiocuma campylaspoides
	1
	1
	2
	0
	0
	3
	10
	3
	7
	0
	0

	Pseudalibrotus platyceras
	4
	1
	7
	0
	0
	3
	46
	3
	33
	0
	0


Table  shows interesting trends for two taxa in particular;  Pandorites podoceroides and Chironomus albidus (both highlighted in blue in Table 6.10).  The former (an amphipod) was a dominant member of ACG area benthic communities from the original 1995-96 baseline surveys, until 2001.  Around that time, it effectively disappeared from the contract area (recorded only intermittently and in low abundance), and was progressively replaced as a dominant by larvae of the insect Chironomus  In turn, Chironomus has progressively declined in both frequency of occurrence and abundance.

The alien polychaete taxon Nereis (identified as two separate species since 2008) was only recorded at the Central Azeri location after the platform was installed, and at present appears to be declining in abundance within the survey area.

6.4.2. Station-by-station comparison

Tables  6.10 and  6.11 summarise respectively the number of taxa per station, and the total macrobenthic abundance per station, for all 5 surveys; it should be borne in mind that station locations are not completely consistent over time, and that direct comparisons are therefore only approximate.  However, the data still permit a useful overall evaluation of variation in the range of numbers of taxa and individuals.  The 2001 survey stations were arranged in a cruciform array, whilst the subsequent surveys used a common triangular grid array;  there is thus no correspondence between the station numbers for 2001 and subsequent surveys.

The average number of taxa per station has fluctuated, but in 2004, 2008 and 2010 was approximately 50% greater than in the 2001 baseline survey.  In 2006, the average number of taxa per station was very similar to baseline conditions.

Table 6.10 shows that the number of taxa per station has, between 2004 and 2010,  remained  above baseline levels at all stations except station 2 (2006, 2008), station 9 (2006) and station 10 (2006, 2008).  Overall, taxonomic richness per station is at, or close to, the highest recorded levels in 2010.  However, it should be noted that taxonomic richness was also generally high in 2004, following the initial well pre-drilling programme.

Total abundance has varied considerably over time at the majority of stations.  Total average abundance (Table 6.11) in 2006 and 2008 was less than half that recorded in 2004 and 2010, with the lowest values being recorded at stations 1-5, 9, and 10.  Of these stations, only station 9 is in close proximity to the platform. Although a substantial increase in abundance occurred at most stations between 2008 and 2010,  abundance at stations 4, 9 and 10 in particular remained comparatively low.

Together, Tables 6.10 and  6.11 indicate that some decline in taxonomic richness and abundance occurred in 2006 and 2008, but that in 2010 the numbers of taxa and individuals were, over the whole survey area, at the highest levels recorded at this location.  In addition to this, it can also be noted that taxonomic richness and abundance at the station level in 2004 were also at a level comparable to 2010 and higher than in the 2001 baseline survey.  Further interpretation can only be carried out in a broader, Contract Area context, in order to determine whether these patterns and trends reflect general regional processes or whether they are specific to the Central Azeri location. 
It is possible that drilling discharges between 2005 and 2008 might have contributed to an overall reduction in taxonomic richness and abundance, with a subsequent recovery during a period of no discharge between 2008 and 2010; however, the drilling history indicates that the largest mud and cuttings discharges took place prior to 2004, and that subsequent discharges between 2004 and 2008  have been comparatively small in volume.  Any impact from drilling discharge would most likely be associated with physical disturbance, since only low-toxicity water-based mud and associated cuttings are routinely discharged to sea.  It is equally possible that seabed maintenance operations could disturb and re-distribute cuttings; if this occurs, then any instance of physical disturbance could be substantially separated in time from the actual occasion of discharge.
Table 6.10  Number of taxa per station in surveys between 2001 and 2010
	 
	ST1
	ST2
	ST3
	ST4
	ST5
	ST6
	ST8
	ST9
	ST10
	ST11
	ST12
	ST13
	ST14
	ST15
	ST16
	ST17
	ST18
	ST19
	ST20
	ST21
	ST22
	Average

	2010
	26
	27
	36
	25
	22
	26
	35
	22
	22
	40
	36
	39
	44
	34
	36
	25
	40
	31
	41
	50
	42
	33

	2008
	20
	11
	23
	13
	18
	21
	26
	21
	12
	35
	37
	39
	55
	24
	43
	30
	41
	35
	31
	33
	41
	29

	2006
	21
	17
	23
	18
	20
	24
	22
	14
	10
	23
	25
	24
	27
	20
	23
	30
	26
	19
	23
	23
	 
	22

	2004
	31
	26
	34
	35
	23
	30
	32
	24
	38
	26
	37
	35
	26
	20
	36
	32
	36
	38
	33
	32
	 
	31

	
	ST1
	ST2
	ST3
	ST4
	ST5
	ST6
	ST8
	ST9
	ST10
	ST11
	ST12
	ST13
	ST14
	ST15
	ST16
	
	
	
	
	
	
	

	2001
	17
	19
	21
	19
	18
	19
	24
	19
	20
	23
	19
	22
	21
	19
	28
	
	
	 
	 
	 
	 
	21


Table 6.11  Total number of organisms.m-2 per station in surveys between 2001 and 2010
	 
	ST1
	ST2
	ST3
	ST4
	ST5
	ST6
	ST8
	ST9
	ST10
	ST11
	ST12
	ST13
	ST14
	ST15
	ST16
	ST17
	ST18
	ST19
	ST20
	ST21
	ST22
	Average

	2010
	1983
	2310
	3983
	1213
	6343
	4103
	3790
	873
	1103
	4910
	3943
	8507
	6237
	2093
	8880
	2533
	11313
	1417
	5773
	4677
	7903
	4471

	2008
	270
	153
	380
	107
	427
	1093
	950
	417
	117
	2210
	2273
	2027
	7157
	1232
	2757
	2567
	2350
	2317
	827
	1340
	5057
	1716

	2006
	1920
	1187
	1793
	643
	1303
	1353
	1423
	310
	153
	1793
	2540
	2406
	2570
	827
	1760
	3266
	1690
	887
	1716
	1030
	 
	1529

	2004
	6250
	3593
	11040
	5360
	1177
	2757
	3123
	887
	1887
	1323
	6023
	6143
	857
	1170
	3560
	3120
	9127
	5827
	5110
	4600
	 
	4147

	
	ST1
	ST2
	ST3
	ST4
	ST5
	ST6
	ST8
	ST9
	ST10
	ST11
	ST12
	ST13
	ST14
	ST15
	ST16
	
	
	
	
	
	
	

	2001
	2645
	2897
	3247
	2820
	1704
	4898
	3271
	3252
	3100
	2459
	3585
	2855
	4034
	3702
	2363
	
	
	 
	 
	 
	 
	3087


Table 6.12 summarises the trends by station and by major taxonomic group between 2004 and 2010.  It should be recalled that a number of stations have been relocated in successive surveys; however, the overall design has retained a reasonably consistent spatial arrangement of stations, and this is sufficient to identify any consistent and persistent patterns.  The 2001 data are not included in Table 6.12 because, as noted above, the station array is different and provides much less uniform and comprehensive spatial coverage.
To assist interpretation, Table 6.12 has been colour-coded.  A blue highlight indicates that the value (either number of taxa or overall individual abundance) is lower than in the immediately preceding survey; a yellow highlight indicates that the value is equal to or higher than in the immediately preceding survey.  Although there is considerable fluctuation, some general comments can be made:
· For stations 1, 2, 3, 4, 5, 6, 8, 9, 10, 15 and 17 there is a tendency towards lower taxonomic richness and abundance in successive surveys from 2004 to 2008, with an increase in values between 2008 and 2010

· The least clear-cut picture is for station 11

· For stations 12, 13, 14, 16, 18, 19, 20 and 21, there was some evidence of a decrease in values between 2004 and 2006, and an increase in values between 2006 and 2008, with a subsequent reduction between 2008 and 2010

It is emphasised that the above comments are both general and qualitative. Overall, however, the data indicate a broad reduction in species richness and abundance between 2004 and 2006/8, followed by an increase in both parameters in 2008 and/or 2010.

Table 6.13 attempts to summarise the overall change between 2004 and 2010.  In this table, a red cell indicates that values are lower in 2010 than in 2004, whilst a green cell indicates that values in 2010 are similar to, or greater than, those in 2004.  The comparisons in this table take some account of sampling variability and quantitative uncertainty;  

· For single taxonomic groups, comparisons of species richness have a tolerance of +/- 2 taxa, and abundance has a tolerance of +/- a factor of 2

· The overall comparison has a tolerance of +/- 5 taxa, and the same abundance tolerance as above

Table 6.13 indicates that for polychaetes, oligochaetes, cumacea and ampipods, species richness and abundance was similar to, or greater than, the corresponding 2004 values at the majority of stations. In contrast, species richness and abundance of gastropods, and bivalves, and abundance of insects, was markedly lower in 2010 than in 2004.  It is not possible, without detailed analysis of these data in association with regional survey data, to determine the extent to which these general trends are specific to the Central Azeri location or whether they wholly or partially reflect regional ecological changes.
6.5. Summary of Central Azeri Benthic Survey June 2010 Macrobenthic Community

The 2010 Central Azeri macrobenthic community was numerically dominated by amphipods which were also the most taxonomically rich group with 38 species being recorded. Of these the genus Gammarus was the most abundant, accounting for 68% of the amphipod abundance and 32% of the complete Central Azeri macrobenthic community. 

There was a general tendency towards lower species richness and abundance at stations to the north of, and immediately to the south of,  the platform, as was also noted in 2008.
The total number of taxa recorded was higher than in 2008, although many taxa were present in very small numbers and at few stations.  Abundance was, generally, higher than in 2008, although neither trend applied to molluscs.
A comparison of surveys between 2004 and 2010 indicated a trend towards lower species richness and abundance at most stations in 2006;  at some stations, this trend continued into 2008, with a broad increase in both parameters between 2008 and 2010.  At the majority of stations, species richness and abundance were, except for gastropods and bivalves, higher in 2010 than in 2004.  

Overall, both species richness and abundance have been higher in the 2004-2010 period than in the 2001 baseline survey.  Although the baseline survey used a different, and less representative, station array, the number of stations (18, compared to 21) was sufficient to support this overall conclusion. 

Table 6.12
Trends in Species Richness & Abundance for each Taxonomic Group at each Station
	 
	 
	1
	2
	3
	4

	 
	 
	2004
	2006
	2008
	2010
	2004
	2006
	2008
	2010
	2004
	2006
	2008
	2010
	2004
	2006
	2008
	2010

	Polychaete
	Taxa
	5
	4
	0
	4
	4
	2
	1
	6
	6
	3
	4
	6
	7
	4
	1
	4

	
	Abund
	1163
	73
	0
	357
	330
	83
	13
	247
	840
	247
	40
	297
	687
	73
	10
	30

	Oligochaete
	Taxa
	4
	4
	4
	3
	4
	3
	2
	3
	4
	3
	3
	3
	4
	3
	2
	2

	
	Abund
	980
	750
	43
	443
	363
	320
	23
	333
	1063
	520
	43
	487
	777
	213
	13
	280

	Cumacea
	Taxa
	3
	2
	2
	3
	2
	2
	1
	3
	3
	3
	0
	3
	4
	3
	0
	3

	
	Abund
	63
	50
	10
	90
	10
	20
	3
	100
	23
	13
	0
	57
	150
	27
	0
	83

	 Amphipod
	Taxa
	9
	6
	10
	12
	5
	6
	5
	11
	10
	7
	9
	16
	6
	4
	5
	9

	
	Abund
	2967
	503
	123
	787
	1780
	610
	57
	1080
	6387
	450
	197
	2937
	1727
	283
	47
	577

	 Isopod
	Taxa
	0
	0
	0
	2
	0
	0
	0
	0
	1
	0
	1
	1
	2
	1
	0
	1

	
	Abund
	0
	0
	0
	7
	0
	0
	0
	0
	7
	0
	3
	3
	20
	3
	0
	7

	 Insect
	Taxa
	1
	1
	0
	1
	1
	1
	0
	1
	1
	1
	0
	1
	1
	1
	0
	1

	
	Abund
	70
	20
	0
	0
	40
	17
	0
	0
	83
	17
	0
	20
	283
	3
	0
	3

	Gastropod
	Taxa
	5
	1
	0
	0
	6
	0
	0
	0
	6
	2
	0
	0
	6
	0
	0
	0

	
	Abund
	83
	3
	0
	0
	300
	0
	0
	0
	200
	13
	0
	0
	333
	0
	0
	0

	Bivalve
	Taxa
	2
	2
	0
	1
	2
	1
	0
	0
	2
	2
	0
	2
	3
	1
	0
	3

	
	Abund
	827
	43
	0
	7
	703
	123
	0
	0
	2397
	497
	0
	70
	1330
	3
	0
	80

	Total
	Taxa
	29
	20
	16
	26
	24
	15
	9
	24
	33
	21
	17
	32
	33
	17
	8
	23

	
	Abund
	6153
	1442
	176
	1690
	3526
	1173
	96
	1760
	11000
	1757
	283
	3870
	5307
	605
	70
	1060


Table 6.12 Cont
Trends in Species Richness & Abundance for each Taxonomic Group at each Station

	 
	 
	5
	6
	8
	9

	 
	 
	2004
	2006
	2008
	2010
	2004
	2006
	2008
	2010
	2004
	2006
	2008
	2010
	2004
	2006
	2008
	2010

	Polychaete
	Taxa
	5
	2
	1
	0
	4
	5
	4
	3
	4
	5
	5
	6
	5
	2
	4
	6

	
	Abund
	213
	163
	7
	0
	217
	37
	263
	133
	543
	160
	320
	760
	47
	103
	160
	90

	Oligochaete
	Taxa
	4
	3
	4
	4
	4
	3
	3
	3
	4
	2
	3
	4
	4
	3
	2
	2

	
	Abund
	313
	170
	123
	4600
	473
	177
	53
	380
	550
	257
	133
	837
	140
	80
	7
	17

	Cumacea
	Taxa
	3
	2
	1
	2
	3
	3
	1
	2
	5
	3
	3
	4
	4
	1
	3
	3

	
	Abund
	23
	10
	3
	127
	43
	20
	10
	53
	50
	147
	177
	167
	43
	7
	13
	60

	 Amphipod
	Taxa
	5
	7
	10
	12
	7
	8
	6
	12
	7
	6
	10
	13
	4
	3
	8
	8

	
	Abund
	440
	617
	267
	1573
	667
	767
	180
	2537
	1233
	703
	257
	1940
	350
	67
	97
	383

	 Isopod
	Taxa
	0
	1
	0
	1
	0
	1
	1
	2
	1
	1
	0
	1
	0
	1
	0
	1

	
	Abund
	0
	13
	0
	13
	0
	13
	10
	17
	13
	47
	0
	13
	0
	10
	0
	7

	 Insect
	Taxa
	1
	1
	0
	1
	1
	1
	0
	1
	1
	1
	0
	1
	1
	1
	0
	1

	
	Abund
	123
	23
	0
	0
	33
	3
	0
	3
	180
	37
	0
	7
	17
	3
	0
	0

	Gastropod
	Taxa
	2
	1
	0
	2
	8
	0
	0
	0
	4
	1
	0
	4
	2
	0
	0
	0

	
	Abund
	10
	7
	0
	10
	157
	0
	0
	0
	77
	13
	0
	40
	13
	0
	0
	0

	Bivalve
	Taxa
	2
	2
	0
	0
	3
	2
	0
	1
	2
	2
	0
	2
	3
	1
	0
	0

	
	Abund
	50
	290
	0
	0
	1167
	310
	0
	23
	393
	37
	0
	27
	273
	3
	0
	0

	Total
	Taxa
	22
	19
	16
	22
	30
	23
	15
	24
	28
	21
	21
	35
	23
	12
	17
	21

	
	Abund
	1172
	1293
	400
	6323
	2757
	1327
	516
	3146
	3039
	1401
	887
	3790
	883
	273
	277
	557


Table 6.12 Cont
Trends in Species Richness & Abundance for each Taxonomic Group at each Station

	 
	 
	10
	11
	12
	13

	 
	 
	2004
	2006
	2008
	2010
	2004
	2006
	2008
	2010
	2004
	2006
	2008
	2010
	2004
	2006
	2008
	2010

	Polychaete
	Taxa
	5
	1
	0
	4
	3
	3
	7
	6
	7
	2
	5
	5
	4
	4
	6
	6

	
	Abund
	183
	3
	0
	93
	87
	143
	373
	1187
	440
	130
	193
	593
	150
	447
	493
	1157

	Oligochaete
	Taxa
	4
	4
	1
	2
	3
	4
	3
	3
	4
	3
	3
	3
	3
	3
	3
	4

	
	Abund
	1040
	103
	23
	377
	93
	320
	253
	550
	1027
	543
	73
	550
	997
	440
	237
	2850

	Cumacea
	Taxa
	3
	1
	2
	5
	4
	3
	3
	3
	5
	3
	2
	3
	4
	3
	2
	2

	
	Abund
	353
	20
	27
	363
	300
	163
	30
	123
	73
	57
	20
	83
	53
	77
	17
	43

	 Amphipod
	Taxa
	9
	3
	6
	8
	6
	8
	14
	16
	11
	9
	15
	16
	14
	8
	17
	18

	
	Abund
	140
	20
	53
	217
	420
	583
	1143
	2583
	3530
	853
	1720
	2553
	3270
	770
	1013
	3853

	 Isopod
	Taxa
	1
	0
	0
	1
	0
	1
	0
	1
	1
	1
	1
	2
	1
	1
	0
	1

	
	Abund
	3
	0
	0
	3
	0
	30
	0
	7
	3
	3
	7
	27
	7
	10
	0
	10

	 Insect
	Taxa
	1
	0
	0
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	
	Abund
	50
	0
	0
	0
	157
	27
	3
	3
	87
	43
	7
	0
	57
	47
	17
	0

	Gastropod
	Taxa
	9
	0
	0
	0
	6
	0
	0
	2
	4
	3
	2
	2
	5
	1
	2
	4

	
	Abund
	57
	0
	0
	0
	117
	0
	0
	20
	53
	23
	7
	50
	93
	3
	10
	80

	Bivalve
	Taxa
	3
	1
	0
	0
	2
	2
	1
	4
	2
	2
	1
	3
	2
	2
	1
	4

	
	Abund
	43
	7
	0
	0
	123
	490
	10
	347
	780
	873
	7
	50
	1463
	603
	7
	513

	Total
	Taxa
	35
	10
	9
	21
	25
	22
	29
	36
	35
	24
	30
	35
	34
	23
	32
	40

	
	Abund
	1869
	153
	103
	1053
	1297
	1756
	1812
	4820
	5993
	2525
	2034
	3907
	6090
	2397
	1794
	8507



Table 6.12 Cont
Trends in Species Richness & Abundance for each Taxonomic Group at each Station
	 
	 
	14
	15
	16
	17

	Polychaete
	
	2004
	2006
	2008
	2010
	2004
	2006
	2008
	2010
	2004
	2006
	2008
	2010
	2004
	2006
	2008
	2010

	
	Taxa
	2
	4
	9
	7
	1
	4
	3
	7
	7
	3
	5
	6
	5
	4
	5
	5

	Oligochaete
	Abund
	30
	313
	1347
	1140
	10
	43
	123
	213
	143
	160
	353
	1227
	243
	217
	497
	557

	
	Taxa
	3
	3
	3
	3
	4
	3
	2
	3
	4
	3
	3
	4
	3
	4
	3
	4

	Cumacea
	Abund
	203
	320
	1283
	1367
	373
	143
	47
	303
	457
	217
	430
	3320
	383
	310
	563
	1043

	
	Taxa
	3
	3
	4
	3
	3
	3
	1
	3
	5
	6
	3
	2
	5
	4
	3
	2

	 Amphipod
	Abund
	60
	167
	303
	43
	103
	50
	10
	40
	53
	73
	67
	100
	70
	97
	30
	33

	
	Taxa
	11
	10
	22
	17
	6
	6
	11
	13
	9
	6
	17
	16
	8
	9
	11
	10

	 Isopod
	Abund
	330
	1023
	3383
	2877
	123
	273
	270
	927
	1757
	653
	1547
	3847
	1507
	950
	357
	550

	
	Taxa
	0
	1
	1
	2
	1
	1
	1
	2
	1
	1
	0
	1
	1
	2
	0
	1

	 Insect
	Abund
	0
	23
	10
	13
	3
	3
	7
	7
	7
	7
	0
	20
	7
	20
	0
	7

	
	Taxa
	1
	1
	1
	1
	0
	1
	0
	1
	1
	1
	1
	1
	1
	1
	0
	1

	Gastropod
	Abund
	43
	20
	3
	3
	0
	3
	0
	3
	133
	7
	10
	13
	43
	43
	0
	0

	
	Taxa
	3
	2
	4
	2
	4
	0
	0
	0
	5
	0
	5
	1
	5
	2
	0
	2

	Bivalve
	Abund
	47
	40
	27
	10
	30
	0
	0
	0
	63
	0
	20
	10
	77
	37
	0
	20

	
	Taxa
	2
	2
	2
	5
	1
	0
	0
	3
	2
	2
	1
	4
	2
	2
	0
	0

	Total
	Abund
	130
	653
	120
	727
	527
	0
	0
	40
	927
	613
	7
	277
	773
	1510
	0
	0

	
	Taxa
	25
	26
	46
	40
	20
	18
	18
	32
	34
	22
	35
	35
	30
	28
	22
	25

	 
	Abund
	843
	2559
	6476
	6180
	1169
	515
	457
	1533
	3540
	1730
	2434
	8813
	3103
	3184
	1447
	2210



Table 6.12 Cont
Trends in Species Richness & Abundance for each Taxonomic Group at each Station


	 
	 
	18
	19
	20
	21
	22

	 
	 
	2004
	2006
	2008
	2010
	2004
	2006
	2008
	2010
	2004
	2006
	2008
	2010
	2004
	2006
	2008
	2010
	2010

	Polychaete
	Taxa
	6
	4
	5
	7
	5
	2
	4
	6
	5
	3
	5
	6
	4
	1
	4
	6
	7

	
	Abund
	433
	137
	290
	1300
	263
	140
	440
	437
	260
	260
	130
	2030
	107
	83
	100
	800
	1887

	Oligochaete
	Taxa
	4
	3
	4
	3
	4
	3
	3
	2
	3
	3
	3
	3
	4
	2
	3
	2
	3

	
	Abund
	1083
	207
	240
	3137
	420
	207
	547
	270
	787
	283
	57
	1273
	730
	237
	53
	367
	1373

	Cumacea
	Taxa
	3
	5
	4
	3
	5
	5
	2
	4
	2
	5
	4
	4
	4
	5
	4
	2
	2

	
	Abund
	67
	83
	37
	177
	147
	117
	13
	57
	80
	230
	163
	323
	57
	70
	20
	43
	47

	 Amphipod
	Taxa
	10
	8
	18
	14
	8
	4
	14
	14
	8
	6
	10
	13
	7
	8
	14
	34
	15

	
	Abund
	4123
	673
	1387
	5250
	2870
	273
	907
	497
	2540
	443
	350
	1850
	1450
	330
	867
	2480
	3873

	 Isopod
	Taxa
	1
	1
	1
	2
	2
	1
	0
	0
	2
	1
	0
	1
	2
	1
	1
	1
	1

	
	Abund
	3
	13
	10
	60
	143
	7
	0
	0
	10
	7
	0
	3
	417
	17
	7
	3
	3

	 Insect
	Taxa
	1
	1
	0
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	
	Abund
	87
	7
	0
	63
	140
	10
	7
	3
	37
	23
	3
	13
	37
	33
	10
	0
	6

	Gastropod
	Taxa
	7
	0
	2
	5
	8
	0
	3
	0
	9
	1
	2
	6
	6
	0
	0
	0
	3

	
	Abund
	213
	0
	7
	110
	317
	0
	10
	0
	153
	3
	7
	77
	167
	0
	0
	0
	67

	Bivalve
	Taxa
	2
	2
	0
	4
	2
	1
	1
	1
	2
	2
	0
	4
	2
	2
	2
	1
	6

	
	Abund
	3037
	550
	0
	1070
	1473
	123
	7
	23
	1230
	433
	0
	153
	1590
	203
	67
	447
	543

	Total
	Taxa
	34
	24
	34
	39
	35
	17
	28
	28
	32
	22
	25
	38
	30
	20
	29
	47
	38

	
	Abund
	9046
	1670
	1971
	11167
	5773
	877
	1931
	1286
	5097
	1682
	710
	5723
	4555
	973
	1124
	4140
	7799


Table 6.13  Net change in numbers of taxa and individuals in major taxonomic groups by station between 2004 and 2010

	 
	 
	Station number
 

	 
	 
	1
	2
	3
	4
	5
	6
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21

	Polychaete
	Taxa
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	Abund
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Oligochaete
	Taxa
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	Abund
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Cumacea
	Taxa
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	Abund
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 Amphipod
	Taxa
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	Abund
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 Isopod
	Taxa
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	Abund
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 Insect
	Taxa
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	Abund
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Gastropod
	Taxa
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	Abund
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Bivalve
	Taxa
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	Abund
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Total
	Taxa
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	Abund
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


	 



	2010 notably less than 2004 
	 

2010 similar to or greater than 2004
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