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6. Macrofaunal Biology
This section describes benthic macrofauna (seabed-dwelling animals retained on a 0.5-mm mesh) collected from 13 stations during the August 2010 SDX-5 Post Drill 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. 

6.1. 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 8, 13 and 2 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, the epibenthic/hyperbenthic Mysidacea spp and also juvenile records for Balanus improvisus.

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 39 replicate samples was 7. Of these, 3 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.

6.2. 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.

Table 6.1
Species abundance (individuals in 1m2) at each station, SDX-5 Post Drill Survey 2010

	TAXON
	St 1
	St 2
	St 3
	St 4
	St 6
	St 7
	St 8
	St 9
	St 11
	St 12
	St 13
	St 14
	St 15

	Type Annelida
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Class Oligochaeta
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Isochaetides michaelseni
	3
	0
	7
	3
	0
	3
	0
	0
	0
	7
	13
	3
	3

	Class Crustacea
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Order Cirripedia
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Balanus improvisus
	0
	0
	0
	0
	0
	0
	823
	0
	0
	0
	0
	0
	0

	Order Ostracoda
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Ostracoda spp
	13
	17
	0
	0
	220
	43
	0
	37
	0
	0
	0
	23
	0


6.2.1. Distribution and Abundance of Taxa

Abundance and species richness was very low throughout. The most prevalent species was the oligochaete Isochaetides michaelseni which was present at eight stations, however abundance was low and ranged from 3-13 individuals present per m2. Balanus and Ostracod spp were present at one and six stations respectively.

6.2.2. Biomass

Biomass data was measured as grams blotted wet weight per square metre and is given in table 6.2. The data is given for each taxonomic group.

As expected biomass was low throughout, the highest biomass was recorded at station 8 with 87.6108g.m2 and is due to the Balanus presence at this station. 

Table 6.2
Biomass (g.m-2) of each Taxonomic Group SDX-5 Post Drill Survey 2010

	  Station
	Oligochaeta
	Balanus & Ostracod
	  Total for station

	
	
	
	

	1
	0.0048
	0.0027
	0.0074

	2
	 
	0.0037
	0.0037

	3
	0.0080
	 
	0.0080

	4
	0.0046
	 
	0.0046

	6
	 
	0.0502
	0.0502

	7
	0.0042
	0.0099
	0.0141

	8
	 
	87.5333
	87.5333

	9
	 
	0.0079
	0.0079

	11
	 
	 
	0.0000

	12
	0.0098
	 
	0.0098

	13
	0.0171
	 
	0.0171

	14
	0.0043
	0.0052
	0.0095

	15
	0.0047
	 
	0.0047

	% total
	0.07
	100
	100


6.3. Univariate Analysis: Diversity and Evenness

Due to the low abundance and species richness, the diversity and evenness indices were low throughout and do not provide any useful information that can be used in the interpretation of the community data.

6.4. Multivariate Analysis

Due to the very small and simple nature of the 2010 macrobenthic data set the use of multivariate statistical analysis has been omitted. 

6.5. Comparison to Previous Survey Data

Table 6.3 below gives the comparative species abundance data from the 2007 baseline survey and the 2010 post drill survey. In general the communities present in 2007 and 2010 were very similar with a low abundance and species richness being present on both years. 

The most abundant species present in 2007 was the oligochaete Isochaetides michaelseni which was present at all but stations 6 and 11. Only one non-annelid species was present, this was the amphipod Niphargoides caspius which was represented by 1 individual (3 per m2) at station 3. 

Although absent in 2007 Ostracod spp was present at six stations in 2010. Fluctuations in the presence of this species are common in the southern Caspian region and are the result of area wide spat falls.
Table 6.4 gives the 2007 and 2009 Shah Deniz Regional survey species abundance data from stations 31 and 32 which are located in a similar depth and position to the SDX-5 stations.
The communities at regional stations 31 and 32 were also sparse and other than the presence of ostracods were also numerically dominated by the oligochaete Isochaetides michaelseni. Three non-annelid species were present, the cumacean Stenocuma graciloides, the amphipod Pseudalibrotus caspius and the bivalve Didacna profundicola, all of which were represented by only 1 or 2 individuals (2 or 4 per m2).

Table 6.3
Comparable Species Richness & Abundance SDX-5; 2007 & 2010

	 
	st 01
	st 02
	st 03
	st 04
	st 06
	st 07
	st 08

	 
	2007
	2010
	2007
	2010
	2007
	2010
	2007
	2010
	2007
	2010
	2007
	2010
	2007
	2010

	Type Annelida
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Class Polychaeta
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Nereis diversicolor
	 
	 
	 
	 
	 
	 
	3
	 
	 
	 
	 
	 
	 
	 

	Class Oligochaeta
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Tubificidae sp.indet
	 
	 
	 
	 
	 
	 
	 
	 
	3
	 
	 
	 
	 
	 

	Isochaetides michaelseni
	16
	3
	10
	 
	23
	7
	3
	3
	 
	 
	27
	3
	33
	 

	Class Crustasea
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Order Cirripedia
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Balanus improvisus
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	823

	Order Ostracoda
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Ostracoda spp
	 
	13
	 
	17
	 
	 
	 
	 
	 
	220
	 
	43
	 
	 

	Order Amphipoda
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Niphargoides caspius 
	 
	 
	 
	 
	3
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	 
	st 09
	st 11
	st 12
	st 13
	st 14
	st 15
	
	

	 
	2007
	2010
	2007
	2010
	2007
	2010
	2007
	2010
	2007
	2010
	2007
	2010
	
	

	Class Polychaeta
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	

	Nereis diversicolor
	 
	 
	 
	 
	 
	 
	3
	 
	 
	 
	 
	 
	
	

	Class Oligochaeta
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	

	Tubificidae sp.indet
	 
	 
	 
	 
	 
	 
	 
	 
	7
	 
	 
	 
	
	

	Isochaetides michaelseni
	13
	 
	 
	 
	57
	7
	3
	13
	3
	3
	10
	3
	
	

	Order Cirripedia
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	

	Balanus improvisus
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	

	Order Ostracoda
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	

	Ostracoda spp
	 
	37
	 
	 
	 
	 
	 
	 
	 
	23
	 
	 
	
	

	Order Amphipoda
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	

	Niphargoides caspius 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	


Table 6.4
Species abundance (individuals in 1m2) at Shah Deniz Stations 31 & 32; 2007 & 2009
	
	St 31
	St 32

	 
	2007
	2009
	2007
	2009

	Type Annelida
	 
	 
	 
	 

	Class Polychaeta
	 
	 
	 
	 

	Nereis diversicolor
	2
	0
	0
	0

	Hypania invalida
	0
	0
	2
	0

	Class Oligochaeta
	 
	 
	 
	 

	Isochaetides michaelseni
	88
	33
	26
	17

	Stylodrilus cernosvitovi
	0
	10
	0
	0

	Type Arthropoda
	 
	 
	 
	 

	Class Crustasea
	 
	 
	 
	 

	Order Ostracoda
	 
	 
	 
	 

	Ostracoda spp
	16
	0
	174
	0

	Order Cumacea 
	 
	 
	 
	 

	Stenocuma graciloides
	2
	0
	0
	0

	Order Amphipoda
	 
	 
	 
	 

	Pseudalibrotus caspius
	2
	0
	0
	0

	Class Bivalvia
	 
	 
	 
	 

	Didacna profundicola
	0
	0
	4
	0


6.6. Summary of Macrobenthic Communities

The macrobenthic community was characterised by low abundance and species richness throughout. The oligochaete Isochaetides michaelseni was the most prevalent species, being observed at eight of the thirteen stations, with Ostracod spp present at six stations and Balanus present at one station.

The 2010 community was similar to that observed on the 2007 baseline survey with the oligochaete Isochaetides michaelseni being numerically dominant and a similarly low abundance and species richness throughout. 

When compared to Regional stations 31 and 32 from a similar depth range the communities were found to be very similar, indicating that very low abundance and species richness is a characteristic of this location and depth. 
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