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Chapter 8. 

Summary and conclusion 

The benthic organisms play an important role in the marine food chain. The 

demersal fishery potential especially in the coastal waters depends mainly on benthic 

productivity. Small benthic organisms fonn a part of the diet of fishes thus regulating 

the fishery resources of an area. Benthic organisms have been regarded as the best 

indicators of environmental changes caused by pollution, because of their constant 

presence, relatively long life span, sluggish habits and tolerance to differcning stress. 

Since benthic organisms mainly live on the surface of the bottom terrain, are 

influenced by the water column, sediment texture and organic matter. Concentration of 

organic matter also detennines the availability of oxygen. 

Indian ocean has unique features like northern land locked boundary, 

seasonal reversal of monsoonal currents, upwelling and the oxygen minimum layer. All 

these factors may influence the organisms inhabiting the pelagic as well as benthic 

realms. The present study assesses the biomass, density, and community structure of 

benthos in relation to the environmental parameters during post monsoon and pre­

monsoon periods along the northeastern Arabian Sea. Most of the earlier bcnthic 

studies are for localized areas along the west coast extending up to 20 m depth. The 

present study on the macro and meiobenthos from the conticontinental shelf of India 

extending from 30 to 200 m is the first report elucidating the seasonal variations in the 

distribution, abundance and community structure of benthic population. The benthic 

production and abundance had been correlated to the environmental conditions. 

Present study fonns a part of multi disciplinary programme, on Marine 

Research on Living Resources (MR-LR), which includes the assessment of benthic 

productivity of the continental shelf of Indian EEZ. Study area extended from 
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Mannagoa to Porbandar located between latitude 14° to 22° N and longitude 68° to 

74.5° E and covered an area of - 55000 sq. km. Samples were collected from transects 

off Mannagoa, Ratnagiri, Mumbai, Veraval and Porbander from 30, 50, 75, 100, 150 

and 200 m depths. Water samples for hydrographic parameters were collected using 

Sea-Bird CTD, and sediment samples were collected using Smith-McIntyre Grab. 

Statistical interprettation for community structure was done using PRIMER v 5 

software, and student's t test was worked out for finding the seasonal difference. 

Multiple regression analysis was carried out to find the important ecological factors 

predicting the benthie dictribution and abundance. The fishery potential of the area was 

calculated from the biomass data obtained and compared with the available literature. 

Relationship between macro and meiobenthos was also worked out. 

The thesis is presented in seven chapters. The first chapter gives a general 

introduction regarding the marine environment, its classification, definition, and 

importance of benthos, review of previous works, scope and objectives of the present 

study. 

The second chapter deals with the materials and methods, which covers the 

sampling methods, analytical procedures for the estimation of various parameters, 

collection and processing of benthic organisms and their identification and methods for 

statistical inference. 

The third chapter describes with the general hydrographic features of northeastern 

Arabian Sea. The distribution of environmental features like temperature, salinity and 

dissolved oxygen. During 

Third chapter is on the hydrographic features of the study area and salient 

features are as follows. During post-monsoon, temperature decreased from shallow to 

deeper depths and transect wise analysis showed a general increase towards northern 

stations. During pre-monsoon, temperature initially increased from 30 m to 75 m 

depths and then decreased to deeper stations. It also showed a decrease towards 

northern latitudes. For salinity no consistent depth wise trend was observed during 
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post-monsoon. During pre-monsoon salinity was low in the shallow stations and high 

in deeper stations especially in the southern transccts. Tr~nse~l wise distribution 

showed that salinity showed a general northward increase during both seasons. 1)0 

was high in the shallow stations and decreased towards deeper depth stations during 

bOlh the seasons. Transect wise pattern showed a general increase to north in shallow 

depths and beyond 100 m it decreased towards north. Seasonal vatiations were 

conspicuous for temperature and DO. For salinity, significant variation was absent 

between the two seasons. 

The fourth chapter discusses the sediment characteristics during post and pre­

monsoon season. Shallow stations had dominance of fine sediment with high 

percentage of clay in both seasons. High percentage of sand was noticed at deeper 

stations. Latitudinally southern transeets dominated with coarser sediments and 

northern transects with fine sediments during both the seasons. In general, high OM 

was observed in shallow stations and low in 75 to 1 00 m during both seasons. During 

post-m on soon, OM decreased towards north below 75 m zone and beyond 75 m zone it 

increased towards north but no regular pattern in the OM distribution was observed 

during pre-monsoon. Significant seasonal variation in OM distribution was observed 

only in the 30 m depth. 

Depth wise and transect wise variations of benthic (both macro and meio) 

biomass and density in both seasons are described in chapter 5. Macrobenthic biomass 

and density were mainly contributed by polychaetes (>80%) during both seasons. 

During post-monsoon, contribution of molluscs to the total biomass increased while 

that of crustaceans decreased. During pre-monsoon, crustaceans and molluscs were 

equally contributed to total biomass. Miscellaneous groups together showed a much 

higher representation during pre-monsoon than post-m on soon season. During post­

monsoon, biomass and density decreased to deeper stations. Generally no transect wise 

trend was observed in biomass, however average value was relatively high in the 

northern transects. Density was high in the southern transects in most of the depth 
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zones. Low biomass and density observed at 30 m contour is a peculiarity observed 

during pre-monsoon season. During this season, biomass and density increased from 

30 m to 75 m and then decreased to deeper stations. Biomass was more in the north but 

for density, no general transect wise pattern was observed; however high average 

density was observed in southern transects. Both seasons recorded more or less similar 

biomass with a slight increase during pre-monsoon. Comparatively high density was 

observed during pre-monsoon. Statistical analysis showed no seasonal difference in 

biomass and density between the two seasons. 

Meiobenthic biomass and density decreased to deeper depths. Transect wise 

biomass was more in the northern transect, whereas density showed no regular pattern. 

Nematodes contributed significantly to the total biomass and desity. 

The faunal composition, and the community structure of benthos are presented 

in chapter 6. Four groups viz, polychaetes, crustaceans, molluscs and miscellaneous 

groups were identified from the study area. In polychaetes twenty-four families were 

encountered during post-monsoon and 34 families during pre-monsoon. In both 

seasons sedentarians contributed more than errantia. In errantia, family Pilargidae and 

Eunicidae were the dominant ones during both seasons. In sedentaria, family 

Spionidae and Magelonidae were the major ones during post-monsoon while during 

pre-monsooon family Cirratulidae and Spionidae dominated. Altogether 166 

polychaete species were observed from the study area. Seventy-six species were 

present during post-monsoon, which included 25 errantia species and 51 sedentaria 

species. During pre-monsoon, 133 species were encountered of which errantia 

consisted of 43 species and sedentaria 90 species. During post-monsoon Prionospio 

pinnata was the only abundant species at all depth zones while during pre-monsoon, 

Ancystrosillis constricta and Prionospio pinnata were the abundant species. 

Among non-polychaete taxa, crustaceans were the dominant group mainly 

constituted by decapods during post-monsoon and by amphipods during pre­

monsoon. In molluscs, pelecypods were more frequent during post-monsoon as 
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against gastropods during pre- monsoon. In miscellaneous groups, sipunculids were 

comparatively high in number during post-monsoon, and during pre- monsoon 

sipunculids and nematods were the major taxa encounterd. Statistical analysis 

showed that species richness was low during post-monsoon. Richness and diversity 

of polychaetes were high in the shallow depths while that of crustaceans and 

molluscs were high in deeper depths in both seasons. 

Trophic relationships showed that primary production was adequate enough in 

the surface layers and was not limiting the benthic production. Estimated fishery 

potential showed that about 21 % of the tertiary production could be supported by 

benthic community (macro and meiobenthos) and rest of which contributed by 

microfauna, epifauna and benthos below 30 m depth. 

13enthic biomass and its relation to the environmental parameters like 

temperature, salinity, DO, sediment texture and OM are discussed in chapter 7. In 

general, benthic biomass was positively related with temperature, salinity and 00. 

Sediment texture was another important factor and polychates and miscellaneous 

groups prefer fine sediment, whereas crustaceans and molluscs prefer sand 

dominated substratum. OM in the range of 1-2% is conducive for benthos beyond 3% 

it adversely affects the organisms. Multiple regression analysis revealed that a 

combined effect of three or more environmental factors affect the biomass and 

density distribution of most of the benthic fauna. But for the density molluscs and 

miscellaneous groups during post- monsoon a minimum of two parameters (viz, sand 

and temperature for molluscs; DO and depth for miscellaneous groups) showed 

higher influence. Thus it can be stated that no single factor could be considered as an 

ecological master factor as observed by Harkantra and Parulekar (1991). Trophic 

relationships showed that estimated annual macrobenthic production for the study 

area is about 311 kgC/km2/yr and meiobenthic production amounts to 994 

kgC/km2/yr (since meiofauna have an average life span of 3 months, total annual 
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production will be more than that of macrobenthos) and the total annual benthic 

production (both macro and meio) in the study area will be 1.09 million tonnes. 

Average macrobenthic biomass in the study area was 4.16 g/m2 and for 

meiobenthos it was 2.88 mg/m2. Benthic biomass and density was generally high in 

the shallow depths compared to the deeper zone. Average biomass for the shallow 

depths (30 and 50 m) was 6.73 g/m2 and in deeper depths (150 m and beyond 150 m) 

it was 1.5 g/m2. On av average basis, population density for shallow depths and 

deeper depths were 1971 ind/m2 and 790ind/m2 respectively. Thus a three-fold 

decrease in the benthic biomas and more than one fold decrease in density from 

shallow to deeper depths were observed in the study area. Seasonal difference was 

not observed for biomass as well as density. Latitudinal variation was not well 

defined, however, relatively high biomass was recorded in the northern area while 

density was more in the southern area. Polychaetes were rich and diverse in the 

shallow depths and decreased with depth. in deeper zones, members of family 

Spionidae, Cirratulidae and Cossuridae were predominant suggesting their ability to 

withstand low oxygen conditions. But richness and diversity for crustaceans and 

molluscs were high in deeper depths. Similar to the macrobenthos, total biomass and 

density of meiobenthos were high in shallow depths and low in deeper depths. 

Nematods were the dominant group at all depths and their distribution pattern was 

comparable to that of total biomass and density. Copepods and miscellaneous groups 

were low in shallow depths and high at deeper area. 

Temperature and DO showed significant variations between the seasons but 

significant difference in sediment charecteristics was observed only in the shallow 

depths (30 and 50 m). Benthic biomass and density did not show any significant 

difference for the two seasons. Community structure showed significant changes in 

the two seasons except few depths especially beyond 100 m. Ecological relationship 

showed that combined effects of temperature, DO, salinity and sediment 

charecteristics were mainly steering the benthic production, distribution and seasonal 
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c" Cf,C1 '2-b 
changes in the community structure. Effect of OM conducive to organism is up to 3% 

and more than this it is detrimentaL 

It can be concluded that seasonal difference in the benthic community was 

o~'served in lower depths and absent in deeper depths. Increased richness and 

diversity during pre-monsoon may be related to the increased primary prioduction 

which intum influenced by the incresed nutrient input due to winter convection. No 

single ecological factor could be considered as a master factor. In gemeral the area 

supports moderately high benthic production and diversifiedd community. This study 

provides a valuable baseline data for future ecological assessment and monitoring of 

coastal marine ecosystem along the northwest coast of India. 
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