










































































































































































































































































































































































































































































































along the Maharashtra coast (Arvindakshan and Karbhari, 1988). Bag nets, 

specifically the dol nets, are the major gear employed to catch Aceles in addition 

to the by-catch by trawls. Aceles spp are not fished along the Kamataka coast 

and there is no inlormation on the biomass orA. il/{liclI .I'. The sergcstid shrimp, A. 

indiclls, being one of the low trophic level marine crustaceans (Vivekanandan el 

01.,2006), is largely preyed upon by carnivores in the guild 'Acetes feeders' . In 

addition to this, many members of the guild ' prawn and crab feeder' also 

significantly consume Aceles sp. Aceles feeders are dominant in the Mangalore 

coast and some carnivores like P. hamrur and 0. cllvieri are considered as 'true 

acetes feeders' since it had an IRI of >75% ror A. indicIIs in their diet. The 

earlier works (Krishnamoorthy, 1989, Zacharia, 2003) also revealed very high 

preference for Acclcs in the diet of many fishes along the Mangalore coast. This 

is an indicator of a large biomass can be considered as a direct indication of 

abundance of Aceles spp in the area which supports a rich demersal fishery. 

This view agrees with laiswar and Chakraborty (2005) that Aceles is the 

most important food of almost all carnivorous food fishes exploited off Mumbai 

and northwest coast of India. Mention may be made about the selective feeding 

on Aceles by Decap/erus russelli (Jaiswar e/ 01., 1993) and O/oli/hes cuvieri 

(Manojkumar, 2003). Being the primary food for many carnivorous and 

predatory fishes, Jaiswar and raberty (2005) opined that overexploitation of 

Ace/es spp may harm the demersal fishery as it may disturb the food chain and 

ultimately lead to depletion of food fishes . Thus the information gathered in the 

present study by BVSTEP analysis signifies the role of A. indicus as a major link 

to sustain the trophic guilds especia!ly 'Aceles feeders'. Hence it may be 

concluded that majority of the predators, which occupy higher trophic levels, 

have to depend on the low trophic level crustaceans as their major food along the 

Mangalore coast. 

The food web of demersal community off Karnataka is extremely 

complex and highly connected, with a large number of trophic interactions 

between species. Guild identification is helpful to reduce this complexity to an 

ecologically meaningful level. Thus identifying trophic guilds is a useful first 

step for defining groups of functionally similar species and with the help of 

ECOPATH software, the information collected from guilds can be used for 

trophic modelling of demersal community off Karnataka. 
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Chapter 6. 

Summary and 
concCusions 



Summary and Conclusions 

• Food and feeding habits of fourteen demersal finfishes exploited off the 

Karnataka coast were studied to investigate trophic interactions within the 

marine food web. The demersal finfishes selected for the present study are 

Epinephelus diacanthus (rockcod), Grammopli/es suppasitus (spotfin 

flathead), Priacan/hus hamrur (bulls eye), Johnieops sina (drab jew fish), 

O/oli/hes cuvieri (lesser tigertooth croaker), Nempilerus japanicus 

(threadfin bream), Nemipterus mesoprion (thread fin bream), Leiognathus 

bindlls (si lvcrbclly), CYlloglosslIS macros/om liS (tongue sole), PUII/PIIS 

argenteus (silver pomfret), Lactarill.v lactarill.r (bigjawed jumper), 

Pseudorhombus arsius (Iargetooth flounder), Carcharhinus Iimba/us 

(blacktip shark) and Rhync'loba/us djiddensis (guitar fish). 

• For understanding the importance of various diet components, the widely 

accepted diet index, the Index of Relative Importance (IRI), which 

integrates large data on three diet indices such as number, volume or 

weight and frequency of occurrence, was used to quantify diet 

components of each predator. Ontogenetic, seasonal (pre-monsoon, 

monsoon and post-monsoon) variation in feeding and prey-predator 

relationship studies were conducted. Prey-spece fic abundance plots 

(Amundson plot) and Electivity index were drawn to interpret each 

predators feeding strategy and prey se lectivity respectively. 

• The resu lts showed that the rockcod, E. diacanthus is a demersal 

carnivore and preferred to feed largely on benthic crustaceans. 

Crustaceans followed by fishes and molluscs were the most important 

food components of E. diacanti1l1s . Of all the stomachs analysed, 73% 

were empty and 27% contained food items. The most important 

crustaceans were benthic crabs (69.4%) followed by Acetes indicus 

(15.9%) and Oratosquilla nepa (6. 1%). Dietary breadth had great 

seasonal variations. The mean trophic level was 4.11 ± 0.26. There was a 

significant ontogenetic shift toward larger benthic crabs in larger rock 

cods (P<0.05). Electivity study showed strong positive selection to all 

crustaceans in all the seasons. 
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• The spotfin flathead, Grammoplites suppositus, preyed primarily on 

crustaceans. Benthic crabs and penaeid prawns formed the most important 

preys and fishes were next in the rank. Smallest fish group «165 mm) ate 

mostly Cynoglossus macrostomus and unidentified fishes, where as 

individuals of larger sizes (> 165 mm) ate crustaceans mainly benthic 

crabs, penaeid prawns, Acetes indicus and Oratosquilla nepa. Highest 

similarity in diet was observed between 216-240 and 241-265 mm size 

groups. Broadest diet breadth was for 191-215 mm size groups. Strong 

selection for benthic crabs and Solenocera choprai was observed. A 

specialized feeding strategy on benthic crustaceans was exhibited by G. 

suppos itus. 

• The bull 'seye, Priacanthus hamrur is a crustacean feeder, Aceles indicus 

is the most dominant prey. Significant difference in the number of major 

prey categories existed among the seasons (P<O.OO I). Similarity in diet 

between 251-270 and 271-290 mm was very high (88%). The mean 

trophic level and diet breadth were 3.40 ± 0.44 and 2.81 ± 1.29 

respectively. The size of the principal prey A. indicus had a direct positive 

relation to the size of P. hamnlr. 

• Fishes, crustaceans, molluscs, foraminiferans, diatoms and detritus 

formed the major diet of jewfish, Johnieops sina. Crustaceans (77.0%) 

were the most important and highly preferred food followed by fishes 

(16 .9%). Oratosquilla nepa (42.1%), Aceles indicus (25.1%) and 

unidentified fishes (9.2%) were the highly preferred prey component in 

the diet of J. sina. The mean trophic level and diet breadth were 3.6 ± 

0.37 and 3.2 ± 1.53 respectively. The proportion of copepods increased 

with increasing size of the predator. J. sina showed a mixed feeding 

strategy. 

• Out of22 prey taxa identified, Acetes indiclIs was the most important prey 

in the diet of Otolithes cIIVieri. Among fishes, N. mesoprion and 

Stolephorus spp were the most important prey. The mean trophic level 

and diet breadth were 3.97 ± 0.27 and 4.7 ± 2.5 respectively. The size of 

the dominant fish prey, N. mesoprion showed a direct relationship to 
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predator size. Larger tooth croakers have a specialized feeding strategy on 

crustaceans. 

• Crustaceans, fi shes, molluscs and detritus were the four major groups in 

the diet of the thread fin bream, Nelll iplel'lIS j aponiclls. Solenocera 

choprai, Aceles indiCllS and benthic crabs dominant among crustaceans. 

Teleosts were second in rank. Significant di fference in the number of 

major prey categories was found between the seasons (P<0.001). Mean 

trophic level was 4.09 ± 0.15. Highest diet similarity was between pre­

monsoon and post-monsnon. The mean weight of S. choprai marginally 

increased with the increasing size of N. japonicllS. Specialized feeding 

strategy on crustaceans mainly on S. choprai and benthic crabs was 

observed. Strong selection of S. choprai and benthic crabs was observed 

during pre-monsoon and post-monsoon. 

• The results of diet analysis of Nemiplerus mesoprion showed the 

dominance of three food categories such as crustaceans, fishes and 

molluscs. Crustaceans made up the highest proportion in occurrence 

(65.0%) and number (92.0%). Aceles indiclls (57.2%) and Solenocera 

choprai (33.2%) were most important in the diet. Significant differences 

in the number of major prey categories were observed among the seasons 

as well as size groups (P<O.OO I) . The mean trophic level was 4.1 4 ± 0.30. 

Electivity index showed strong selection to S. choprai in monsoon. N. 

mesoprion is a specialized predator on A. indicus and S. choprai. 

• The dietary component of silverbelly, Leiognalhus hindus was grouped 

under six categories such as fishes, crustaceans, molluscs, foraminiferans, 

worms, diatoms and detritus respectively. Detritus formed the most 

important component. Mysids, copepods and amphipods were the most 

important crustacean preys. The mean diet breath and trophic level 

recorded were 1.99 ± 1.10 and 2.30 ± 0.20 respectively. 

• The diet of tongue sole, Cynoglossus macroslomus consisted primarily of 

detritus. Fishes, crustaceans, molluscs, foraminiferans, worms, diatoms 

and sand were also consumed. Significant difference existed between the 

seasons and size groups in the number of major food groups (P<0.001). 

The mean diet breadth and trophic level were 3.76±0.93 and 2:71±0.35 
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respectively. The greate!;t diet similarity was observed between 116-125 

and 116-125 mm length groups. Tongue sole employed a specialized 

feeding strategy on detritils. 

• Crustaceans and detritus were the most important prey groups in the diet 

of the silver pomfret, Pamplis argenlells. Fishes, diatoms and worms 

were the important prey, in that order. There were significant seasonal and 

ontogenetic difTercnccs in pr\..y number. Mean diet breadth and trophic 

level were 1.74 ± 3.5 and 2.55 ± 0.37 respectively. The highest similarity 

in diet was observed between monsoon and post-monsoon. 

• Teleosts were the most important food category followed by crustaceans 

and detritus in the trophic spectrum of bigjawed jumper, LaClarilis 

lac/arius. Significant differences in the number of major prey categories 

were observed between the seasons and length groups (P<O.OO I) . The 

mean diet breadth and trophic level were 2.25 ± 0.27 and 3.91 ± OJ 7 

respectively. Electivity study showed strong preference to the most 

important prey, Slolephorlis spp throughout the year. 

• Fishes and crustaceans formed the principal food items of the largetooth 

flounder, Pselldorhombus arisus. Fishes occurred in 66.4% of the 

stomachs analysed and cannibalism was most often observed. 

Pseudorhombus spp (24.7%) followed by Polynemus indicus (24.5%) and 

Stolephorus spp (15.5%) were the most important teleosts. The mean diet 

breadth and trophic level were 3.99±1.93 and 4J7±0.23 respectively. 

Highest similarity in diet was observed between the diet of fishes in 

monsoon and post-monsoon. P. arsills exhibited a mixed feeding 

strategy. 

• The diet of blacktip shark, Carcharhinus limba/us consisted of 26 

different prey taxa Teleosts and cephalopods were dominant in the diet. 

Epipelagic teleosts, mainly represented by sardines and anchovies, formed 

the preferred fish groups. The mean diet breadth and trophic level were 

4.35 ± 2.61 and 4.07 ± 0.19 respectively. The highest similarity in diet 

was observed between pre-monsoon and post-monsoon. The mean weight 

of the most important prey Sardinella longiceps increased with the 
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increasing length of C. limballls. Amundson's plot showed special ised 

feeding strategy for the blacktip shark. 

• The guitarfish, Rhynchobalus djiddensis was monophagous to 

crustaceans. Aceles indicus was the most important target of R. 

djiddensis, which contributed 77.9% to the IRI. There were no 

ontogenetic shifts in the feeding of R. djiddensis. A. indicus was the most 

important food for the small sized fishes . Prey-specific plot of R. 

djiddensis showed a highly specialized feed ing strategy on A. indicus. 

• The results of prey-predator trophic interaction studies identified four 

major trophic guilds based on the predators feeding similarity. The low 

stress value (0.07) for the MDS plot indicated a good representation of the 

diet data. Trophic guild I is 'copepod and detritus feeders' , which 

comprised of C. macroslo.'1lus, P. argenleus and L. bindus with an average 

group similarity of 61.4%. The second trophic guild, ' prawn and crab 

feeders ' was formed by E. diacanlhus, G. sllpposilUS and N. japonicus 

with an average similarity of 52.7%. 'Acetes feeders', the largest trophic 

guild with an average group similarity of 62.5%, composed of six 

demersal finfish species, namely P. hamrur, 0. cllvieri, L. laclarills, P. 

hamrur, N. mesoprion and R. djiddensis. The guild 'piscivores' is 

constituted by C. limballls and P. arsius with an average similarity of 

45%. The results of ANOSIM indicated highest difference between 

predators of copepod-detritus feeders and Acetes feeders. Low troph ic 

level crustaceans such as A. indicllS and penaeid prawns enlisted by 

BVSTEP, are highly impacted by the predators. 

• It may be concluded that most of the demersal finfishes exploited from 

the Arabian Sea off Kamataka are benthic carnivores and are specialized 

feeders on benthic invertebrates. For each predator, ontogenetic diet shift 

is common and is characterized by prey of low to high trophic level. 

Similarly, many of the predators such as E. diacanrhus, G. suppositus, and 

C. limbalus prefer to feed on larger preys as they grow in size. Strong 

selection of certain prey types was observed in some predators while most 

of them avoided abundant prey. Strong preference for fishes most often 

leads to cannibalism in the largetooth flounder, P. arsius. Prey:predator 
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interactiun occasionally leads to trophic cascades in high trophic level 

predators such as C. !imballls, E. diaconlhlls and G. supposilus. Large 

scale predation by C. limballls on the low troph ic level oil sardine, S. 

longiceps is probably due to the abundance of the oi l sardine along the 

Karnataka coast. 

• It may also be concluded that pelagic teleosts such as sardines, anchovies, 

and carangids formed significant proportions in the diet of many demersal 

predators and hence, pelagic teleosts significantly support the benthic 

production along the Kamataka coast. Acele;' feeders are dominant in the 

ecosystem. Six carni vores including two true Aceles feeders (0. cuvieri 

and P. hamrur) and other predators have a strong impact on the biomass 

of Aceles spp along the Kamataka coast. In addition to Aceles spp, strong 

predation impact was observed for penaeid prawns, epibenthic crabs and 

detritus. 

• This information on trophb guilds and prey-predator interactions can be 

used to construct trophic model on the benthic ecosystem off Karnataka 

and to investigate fishery induced changes as well as predation impact of 

different animals on commercially important demersals. 

234 



~ferences 



References 

Abdel-Aziz, S.H.1986. Food and feeding habits of Raja species (Batoidei) in the Mediterranean 
waters of Alexandria. Blil/elin of Illsfillile of Oceallography and Fisheries ARE 12:265-
276. 

Abdel-Aziz, S.H., A.N. Khalil and S.A. Abdel-Maguid.1993. Food and feeding habits of the 
common guilarfish , Rltinobatos rhinobOlos in the Egyptian Mediterranean wnters. Indion 
J. Mar. Sci., 22: 287-290. 

Aiyar, R.G. and K.P. Nalini. 1938. Observations 0 11 the reproductive system, egg case, embryos 
and breeding habits of Chilo.fcyllilllll gri ... ewlI (Mull :md l lenlc). Proc. Indian. Acne/. Sci" 
7(5): 252-268. 

Allen, K.R. 1935. The lood and migration of the perch (Perea jlllviali/is) in Windermere. J. 
Anilil. Ecol .. 4: 264-273. 

Alonso, K. M., E. A. Crespo. S. N. Pedraza, . A. Garcy 'a and M. Coscarella. 2000. Food 
habits of the South American sea lion (Olaria jlavesce"s) of Palagonia, Argentina. 
Fish. BIiI/ .. 98: 25()"'263 . 

Alonso, K. M., E. A. Crespo, N. A. Garcia, S. N. Pedraza, P. A. Mariolli, nnd N. J. Mora. 2002: 
Fishery and ontogenetic driven changes in Ihe diet of the spiny dogfish, Sql/all/.I· 
acanfhias, in Patagonian waters, Argentina. Environ. 8iol. Fish.. 63:193-202 . 

Ambak, M.A., K. Vunnus, A.K.M. M'lShin, M.Z.M. Said and S. Hayase, 1987. Sex ratio, 
fecundity and the feeding behaviour of big eyes (Priaeanlhus spp.). In: Abu Khair 
Mohd, Moshin Ridswan Atx.ul Rahman, Mohd.Azmi Ambak (cds): Ekspedishi 
Matahari ' 86, Univ. Pertananian, Malaysia, Sirdag: 147-157. 

Amundsen, P. A., H. M. Gabler, and F. I. Staldvik. 1996. A new approach to graphical analysis 
of feeding strategy from stomach contents data - modification of the Costello method. 
J Fish. Bioi., 48: 607-614. 

Andersen, B.S., J.D. Carl, P. Gronkjacr, and J.G. Stollrup. 2005. Feeding ecology and growth of 
age 0 year Platichthys flesus (L.) in a vegetated and a bare sand habitat in a nutrient 
rich fjord. J Fish Bioi., 66: 531-552. 

Arvindandakshan, M. and J.P. Karbhari. 1988. Aceles shrimp fishery of Bombay coast., Mar. 
Fish. Infor. Servo T & Sev, 80: 28-29 

Ayyappan, S. and R.S. Biradar. 2000. Manpower requirement and human resource dcvelopment 
in fisheries sector. Brainstonning session, e lFE, Mumbai . 

Babenard, B., R. Boje, J, Key and Montecino. 1973. Macrobenthos and detritus in thc upper 50m 
of Arabian Sea along the west coast of Africa and Ind ia during NE monsoon 1964-65. In: 
B. Zeitzschel and SA Gerlach (Eds), The Biology of Indian Ocean. Chapman and H all 
Ltd, London, P.233-237. 

Balan,V, 1967. Biology of the si lvorhclly, Leiog/U/IIIII., hi"dll.' (va l) or the Cali cut "'lUSt. Illdillil. 
1. Fish . 10 ( I): 118-1 34. 

Bapat, S.V. and D.V. Bal. t952 . The food of some young fishes frorn Bombay. Proc. Ind Acad 
Sci., 25, (2B): 78-92. 

Barry, K.P. 2002. Feeding habits of blacktip sharks, CarcharMnlls limbalus, and Atlantic 
sharpnose sharks, Rhi:oprionodon te"aenovae, in Louisiana coastal waters. MS thesis, 
Louisiana State Universi ty, Baton Rouge, LA 

235 



Basheeruddin, S, and K,N, Nayar, 1962, A preliminary study of the jnvenile fishes of the coastal 
walers of Madras City, Illdian. J. Fish" 8: 169-188, 

Bauchot, M, L, 1987, Osseous Poisson. In: Fischer, W" Bauchot, ML Schneider, M. (Eds,), 
Cards FAO of identification for the needs for fishi ng (rev, I), The Mediterranean and 
Black Sea, Fishing zone 37, Commission of the European Communities and FAO, 
Rome, pp, 891-1421. 

Bennell, M, 2005, The role of sharks in the ecosystem, Seaweek 2005, pl-6, 

Bensam, p, 2000, An introduction to demersal finfish resources, In: V.N Pillai and N.G. Menon 
(Eds), Mari"" fisheries research and management, Centra l Marine Fisheries Research 
Institute, Coehin. pp 495-498 

Blaber, S, l M, 1980, Fish of the Trinity Inlet System of North Queensland with notes on the 
ecology of fi sh faunas of tropical Indo· Pacific cstuaric..'i. Allsi. J, Mar. Freshwol. Res .. 
31:137-46, 

IlIackler, j ,M" A.T, Forbes und N,T, Dcmcrtiudcs, 2002, Fceding ccology of L<ioglla,hlls 
equula and Gerrts ji/omentaslI" associated with an intertidal sandbank nnd shallow 
water sub-lidal zone in Durban harbour. Southern African Marine Science Symposium: 
Currents-Coasts-Communities, 2002vp 

Bowen, S, 1996, Quantitative descriptior. of the diet, In: B, R, Murphy and D, W, Willis, (Eds), 
Fisheries Techniqlles , American Fisheries Society, Bethesda, MD, 513-532, 

Bowen, W, D, 1997, Role of marine mammals in aquatic ecosystems, Marine Ecology Progress 
Series, 158: 267-274 

Braber, L, and S.J, De Grool. 1973. The food of five flatfi sh species (Pleuronectiformes) in the 
northern North Sea: Ne Ill. J. Sea, Res" 6: 163-172. 

Braccini, M,and j ,E, Perez, 2005, Feeding habits of the sandskate Psammobalis extenta 
(Garman, 1913): sources of variation in dietary composi tion, 

Bray, j.R. and j ,T, Curtis, 1957, An ordination of the upland forest communities of Southern 
Wisconsin, Ecological Monographs, 27, 325-349, 

Brule, T, and L.G ,R, Canche, 1993, Food habits of juvenile red groupers, Epinephillis morio from 
Campeche Bank, Yucatan, Mexico, BII/I, Mar. Sci" 52: 772-779, 

Bush, A. 2003 , Diet and diel feeding periodicity of juvenile scalloped hammerhead sharks, 
Sphyrna lewini, in Kane 'ohe Bay, O'ahu, Howai'i. Env;ronmemal Biology of Fishes, 
67: 1-11 , 2003. 

Cady, j ,F, and G.D, Sharp, 1998, An ecological framework for marine fi shery investigations, 
Fisheries Technical Paper No,283, Food an Agriculture Organization of the Uni ted 
Nations, Rome. 

Cartes, j ,E" \" Abello, 0 , Lluris, A. Curbunell , \" TOl'res, I', Maynou unJ L,U, Oesol", 2U02 , 
Feeding guilds of western Mediterranean demersal fish and crustaceans: an analysis 
based on a spring survey. Sci. Mar., 66: 209-220. 

Cartes, lE, 1998, Feeding strategies and partition of food resources in deep water decapod 
crustaceans in relation to depth (between 4oo-2300m), J. Mar, Bioi, Ass, U.K., 78: 509-
524, 

Chacko, p,\. 1949. Food and feeding habits of the fishes of the Gulf of Mannar. Proc, Ind Acad 
SCi" 29, B (3): 83-97. 

236 

t 



Chacko, P. l. 1944. On the bionomics of u.e Leiognathidae. Curro Sci ., 13 (8). 

Chakraborty, S.K., P. Devados, P.P. ~Ianojkumar, M. Fersz Khan, P. Jayashankar, K.M.S. 
Hamza, M. Badruddin, P. Livingston, P. RrunaJingarn, V. Dareswar, V.V. Sheshagriri 
Rao, K. Nandakumaran, B.B. Chavan and P.K. Seetha. 2000. The fishery, biology and 
stock assessment of jew !ish re,ourccs of India. In: V.N. Pillai and N.G. Menos (Eds). 
Marine Fisheries Research and Hanagemelll, p 604-6 16. 

Chesson, J. 1983. The estimation and ,malys is of preference and ilS relationship to foragi ng 
models. Ecology, 64:1297-1304. 

Chidarnbarnm, K .• nd R.S. Venk.tarom.n. 1946. Tabular statement on the natural history of 
certain marine food fishes of the Madras Presidency West Coast. GoV!. Press. Madras: I-
26. 

Chidnmbar.un, K. :lI\U M .D. MCIUIIl , 1946. Illvcst ig:niun Oil the shllrk I1shcl'Y of Mnurus 
Presidency. GoV!. Press M.dras. pp l8. 

Chomjurai, W. 1970. Some aspects of biology of spot - linned big eye (i'riacanliJus layenus) in 
the inner pan of Thailand (1968- 1969); paper presented at the Symposium on Marine 
Fisheries, Bangkok, Marine Fishery Laboratory. 15 p. (01imco). 

Chopra, S. 1960. A note on the sudden outburst of ctenophores and medusae in the waters off 
Bombay. Curro Sci., 29(10): 392-393. 

Christensen, V. 1993 . Trophic Models of Aquatic Ecosystems. In: Christensen, V. and D. 
Pauly.(Eds.), ICLARM Conf. Proc. 26, 390 p. 

Clarke, K R and R. M. Warwick. 1994. Changes in marine commUnities: an approach to 
statistical analysis and interpretation. Natural Environment Research Council, Swindon, 
UK. 

Clark, M.R. 1985. Feeding relationship of seven fi sh species from the Campbell Plateau, New 
Zealand. New Zealand Journal of Marine and Freshwater Research, 19: 365-374. 

Clarke, G. L. 1954. Elements of Ecology. John. Wiley and Sons. Inc. New York. (Rev. Printing), 
5, 560 pp. 

Clarke, K.R. and R.M. Warwick. 200 1. Change in Marine Communities: An Approach to 
Statistical Analysis and Interpretation, 2nd Edi tion, Plymouth, Primer-E Ltd. 

Clarke, K.R. and R.N. Gorley. 2001. PRIMER v5: User Manualrrutoria!. Plymouth Marine 
Laboratory, 91 pp. 

CMFRI,2003 . Annual Repon 2002-2003 . Central Marine Fisheries Research Institute, Cochin. 

CMFRI, 2005. Annual Repon 2004-2005. Central Marine Fisheries Research Institute, Cochin, 
134 p. 

Cohen, J.E., S.L. Pimm, P. Yodzis, P and J. Saldana. 1993. Body size of animal predators and 
animal prey in food webs. J Anim. &01. 62, 67-78 

Colin A. S., B.A. Goodreidc and R.B. McAuley. 2001. Size, sex and geographic variation in the 
diet of the tiger shark, Galeocerdo cllvier, from Western Australian waters. 
Environmental Biology of Fishes, 61: 37-46. 

Colwell, R.K and DJ. Futuyma.1971. On the measurement of niche breadths and overlap. 
Ecology, 52: 567-576. 

237 



Collete, B,B, and 1',1-1 , Talbot. 1972. Activity pattern of coral rcef fishes with emphasis on 
nocturnal-diurnal change over, Bu/l, Nat, Hist, Mus, Los Angeles Co" 14: 98-124, 

Compagno, L,J ,V" D,A, Ebert and M.I, Smale, 1989, Guide to the sharks and rays of southern 
AfriCll , New Holland (I'ubl.) Ltd" London , 158 r 

Compagno, L,J,V, and P.R, Last. 1999. Rhinidae (~Rh)l1chobatidae). Wedgcfishes, p, 1418-1422, 
In: K.E. Carpenter and V, Niem (Eds.), FAO identijication guide Jar fishery purposes. 
The Living Marine Resources of the Western Central Pacific. FAO, Rome. 

Cord, E. M and S.E. Campana, 2003 , A quantitativc assessment of the blue shark, Prionace 
glauco off Nova Scotia, Canada. J. Northw. All. Fish. Sci., 32: 57·63 

Cortes E" C,A. Manire and R.E. Hueter. 1996. Diet, feedi ng habits, and diel feeding chronology 
of the bonnethcad shark. Sphyma liburo. in southwcst Florida. Bu/l. Mar, Sci" 58: 353-
367, 

Cortes, E, 1997, A cri ti cal review of ",cthmls of studying fi sh feeding based on analysis of 
stomach contents: application to elasmobranch fishes, Can. J. Fish. Aquat. Sci., 54: 
726-738. 

Cortes, E. 1999, Standardized diet compositions and trophic levels of sharks, ICES J. Mar. Sci., 
56: 707- 717 , 

Costello, M.I. 1990, Predator feeding strategy and prey importance: a new graphical analysis. J, 
Fish. Bioi" 36: 261-263. 

Cousins. S. II. 1980. A trophic continuum derived from plant structure, animal size and a 
detritus cascade, j , Theoretical BioI. 82, 607-618, 

Crowder, L.B. 1986. Ecological and morphological shifts in Lake Michigan fishes: glimpses of 
the ghost of competition past. Emironmental Biology oJFishes, 16: 147-157. 

Cury, P, L. Shnnnon and V.I , Shin, 2003 . The functioning of the marine ecosystems: a lisheries 
pcrspcclivc. In: M. Sinduir tllliJ G. V:lldinwrssClII (EJs). /(cspulIsibh: ji,\·"e,.;(!.\' in 'he 
marine ecosystem, Rome, italy, and Wall ingford, UK. FAO and CAB International. pp. 
103-123. 

Dadzie, S. , F. Abou-Seedo and E. AI-Qattan, 2000. The food and feeding habits of the silver 
pomfret, Pamplls argenteus (Euphrasen), in Kuwait waters, J, Appl, Ichthyol., 16: 61 -67. 

Daracott, A. J 977. Availability, morphometries, feeding and breeding activity of mUlti-species, 
demersal fish stock of the western Indian Ocean. J. Fish. Bioi., 10(1 ): 1-16, 

Darnell, R,M. 196 1. Trophic spectrum of an estuarine community based on studied of Lake 
Poncharuain, Louisiana. Ecology, 42: 553-568, 

Das, M. and B, Mishra. 1990. On the biology of Psellodes erllmei (Bloch & Schn) and Indian 
Halibut. I"dion J. Fish., 37(2): 79-92. 

Datta, N,C, and M, Das, 1983, Observations on the food and feeding habits of some fl at fishes of 
Orissa coast. Indian. J. Fish. , 30 (2): 241 -248 

Davenpon, S.R. and N.J, Bax, 2002. A trophic study of a marine ecosystem off southeastern 
Australia using stable isotopes of' carbon and nitrogen. Can.J. Fish. Aqual. Sci., 59: 514-
530, 

Day, F. 1878. Fishes of India (Vol. I and II). William Dawson and Sons Ltd., London 
DeAngeli, D,L. 1992. Dynamics of nutrient cycling and food webs. Chapman and Hall, LonCon. 

238 



De Groot, S.J. 1971. On Ihe inlerrelalionship belween morphology of the alimentary tract, food 
and feeding behaviour in flallishs (Pisces: Pleuronectiforrnes). NelMrlantis Journal of 
&aReseareh, S: 121 · 1936. 

Devadass, 0 ., P.K.M. Pillai, P. Nalarajlln and K. Muniyandi . 1977. Observalions on Ihe aspeclS of 
Ihe biology and fi shery of I'sellode" e/'llll/e; (Blnch) nI Porto Novo. Illdillll. J. !'ish, 24 
(1&2): 62-68 

Devadass, P. and P.K.M . Pillai 1973. Observalions on thc food of juveniles of Psellodes erumei 
(Bloch) Indiall. J. Fish. 20(2): 664-667. 

Devaraj, M. 1998. Food and fecding habilS of Ihe spollcd sccr, ScolI/heroll/orll" gllllallls (BLOCII 
and SCHNEIDER), in Ihc Gulf of Mannar and Pulk \lay. J. mar. boil. Ass. IlIdia., 40 
(1&2): IryS-124. 

Devansen, D.W. and K. Chid. lI1hamm. 1948. The C0ll1111on food fi shes of Ihc Madms 
presidency. Govl. Ilrcss, MaJrJs. 

DeVries, D.R. and R.A. Slein. 1990. Manipulaling sha~ 10 enhance sportlishcrics inNorth 
America: an assessment. North American Journal of Fisheries Management, 10: 209· 
223. 

Dhulkcd, MJI. 1962. Obscrvalions on Ihe food and fecding habils of thc Indian oil sardine 
Sardinella longieeps val.lndian. J. Fish, 9(A) I: 37-47. 

Dodrill, 1., C.S. Manooch and A.B. Manooch. 199J. Food and feed ing behaviour of adull snowy 
grouper, £pinepheills nil'ealus, collecled off Ihc cenlml North Carolina coast wilh 
ecological noles on major food groups. Brimleyana, 19: 101-\3S. 

Dudley, S.F.J. and G. Cliff, 1993. Sharks caughl in Ihe proleclive gill nelS offNalal, Soulh Africa. 
7. The blacktip shark Careharhinus IimballlS (Valenciennes). S. Afr. J. Mar. Sci., 13: 
237-2S4. 

Durr, 1. and I .A . Gonzalez. 2002. Feeding habilS of Beryx splendens and Beryx deeadncrylus 
(Bercidae) off the Canary Islands. FisMries Research, 54: 363-374. 

Ebert, A.A., P.D. Cowly, and L.J .V. Compagno. 199 1. A preliminary invesligalion oflhe feeding 
ecology of skales (BalOidea:Rajidae) off the wesl coasl of soulhern Africa. S. Afr. J. 
Mar. Sci., 10:71-81. 

Ebert, D.A. 2002. Onlogenelic changes in the diel of Ihe sevengill shark (Nolorhynehus 
eepedianus). Mar. Fresh .. IV. Res., S3 : SI7-S. 

EggJeslOn, D. 1972. Pallcm of biology in Ihc Ncmiplcridac. J. Mar. Bail. Ass. India., 14: 3S7-364 . 

Eggleslon, D.B., 1. 1. Grover and R.N. Lipeius. 1998. Onologenelic diel shifts in Nassau grouper: 
Trophic linkages and predalory impacl. BIIII. Mar. Sci .. 63 : 111-126 

Ellis, I.K. 2003 . Diel of the sandbar shark Careharhimus plumbeus in Chesapeake Bay and 
adjacenl walcrs. M.Sc desscrtalion. The collegc of William and Mary in Virginia. 

Estes. J.A and J.E. Palmisano. 1974. Sta otters: Their role in structuring nearshore communities. 
Science, 8S: I OS8- \060. 

Euzen, O. 1987. Food habils and diel comparison of somc fi sh of Kuwait Kuwail Bull. Mar. Sci., 
p. 6S- 8S. 

FAD, 1981. FAD species identification sheets for fishery purposes. Eastern Central Atlantic. Vol. 
I-VI. Oltawa, Canada 

239 

, 



FAD, 2000. The Slate of world fisheries and aquacullure 2000. FAD, Rome, ltaly. 

Fauchald, K and P. Jumars. 1979. The diet of worms: a sludy of polychaele feeding guilds. 
Oceanogr Mar Bioi, 17: 193-284 

Fennessy, S.T. 2000. Aspecls of Ihe biology of four Species of Sciaenidae from Ihe eaSI coaSI of 
Soulh Africn. Eslllllr. Coast. Sheif Sci .. SO: 259-269. 

Figueiredo, M., T. Moralo, J.P. Barrei ros, P. Afonso and R.S. Sanlos. 2005. Feeding ecology of 
the while seabream, Dip/odus sargus, and the ballan wrasse, Labrus bergylla, in lhe 
Azores. Fisheries Research, 75: 107-119. 

Flavia, M., T.V. Lucena, J.R. Ellis and C.M. O' Brien. 2000. Seasonal varialion in Ihe diets of 
bluefish, Poma/omus sallOlrix (Pomatomidae) and striped weakfish, Cynosc;on 
guatucupa (Sciaenidae) in southern Brazil: implications of food partit ioning. Env. Bio/. 
Fish., 57: 423-434. 

Froese, R. and D. Pauly. 2000. FishBase 2000: Concepls, design and data sources. ICLARM, 
Los Banos, Laguna, Phillippines. 344 p. 

Garrison, L.P. and J.S. Link. 2000. Dielary guild slrllclllre of Ihe fi sh community in Ihe 
Northeasl Uniled Stales conlinenlal shelf ecosyslem. Marine Ecology Progress Series, 
202: 2) 1-240 

Gartner J.V., R.L. Crubtree and KJ. Sulak. 1997. The feeding ecology of deep sea fishes. In: 
Randall, D. J. and A.P. Darnell (Eels.), Deep Sea Fishes: Academic Press. San Diego.p. 
115-182. 

Garvey, J.E, N.A. Dingledine, N.S. Donovan and R.A. Slein. 1998. Exploring spalial and 
temporal variation wi thin reservoir food webs: Predictions for fishassemblages. 
Ecological Applicalions 8: 104-120. 

Gasketl, A.C., C. Bulman, X. He and S.D. Goldsworlhy. 2001. Diet composilion and guild 
structure of mesopelagic and bathypelagic fishes near Macquarie island, Australia. New 
Zealand JOllrnal oj Marine and Freshwater Research, 35: 469-476. 

Genner, M.J., S.J. Hawkins and G.F. Turner. 200). Isotopic change Ihroughoul the life hislory of 
a Lake Malawi cichilid fish. J. Fish. Bioi., 62: 907-917. 

George, K.C., M.G. Dayanandan and P.K. Nair. 1968. Food of some demersal fishes from Ihe 
lrawl grounds offeachin. Indian. J. Fish., 15: 81 -87. 

Gerking, S.D. 1994. Feeding ecology of fish. Academic Press, San Diego, Calif. 

Gibson, R.N. and A.1. Ezzi. 1987. Feeding relal ionships of a demersal fish assemblage on the 
wesl COasl of Scotland. J. Fish. Bioi, 31 : 55-69. 

Glasser, J.W. 1979. The role of predalion in shaping and mainlaining Ihe structure of 
communities. American Naturalist, J 13: 631-41. 

Gopal, C. and E. Vivekanandan. 1991. Threadfin bream fishery and biology of NemipterllS 
japoniclls offVeraval.lndianJ. Fish., 38(2): 97-102. 

GopaJan~ U.K. 1969. Studies on the maturity and spawning of Silver pomfret, Pampu,s argenteus 
(Euphrasen) in Ihe Arabian Sea. Bull. Nat. Sci. India., )8(2): 785-796. 

Goswami, S.C. 1996. Zooplankton biomass and potential fishery resources of the EEZ of India. 
India's EEZ. In: S.Z. Qasim and G.S. Roonwal (Eds), Omega Scienlific Publishers, New 
Delhi, P95. 

240 



Grossman, G.D. 1980. Ecological aspects or ontogenelic shiHs in prey sizc ulilization in the \lay 
goby (Pisces:Gobiidae). Occologia, 47: 233-238. 

Haeunda, J.S. 198\. Trophic relalionships among demersal fishes in a coaslal area orlhe Gulf or 
Maine. Fish. Bull., 79(4):775-788 

Hajisamae, S., L.M. Chou and S. Ibrahim. 2003. Feeding habits and lrophic organizalion or Ihe 
fish community in shallow waters of an impacted tropical habitat. Estuarine, Coastal and 
ShelrSciences, 58: 89-98 

Hairston, N.G., F.E. Smilh and L.B, Siodbodkin. 1960. Communily slruclure, populalion conlrol 
and compelilion. American Naturalist, 94: 421-425. 

Hall, S.J., W.S.c. Gurney, H. Dobby, D.J. Basrord, S.D. Heaney and M.R. Robenson. 1995. 
Inferring reeding patterns rrom stomach contents data. 1. Anim. £Col., 64:39-02. 

Hansson, S. 1998. Methods of studying lish feeding: 11 comment. CUll. J. Fish All/WI. Sci .. 55 : 
2706-2707. 

Hart, P.J.B. 1997. Foraging tactics. In: Jean-Guy, G. J. (Ed). Oeh"l'iollral Ecology of Teleost 
Fishes, Oxlord, Oxlbrd University Press, pp. 1 04 - 133. 

Heemstra, P.C. and J,E. Randall . 1993. FAD species catalogue. Vol. 16. Groupers of the world 
(ramily Serranidae, subramily Epinephelinae). An annotated and illustrated catalogue of 
the grouper, rockood, hind, coral grouper and Iyretail species known to date. FAD Fish. 
Synop. 125(16): 382. 

Heupel, M.R. and R.E. Hueler. 2002. Importance or prey density in relation to the movement 
patterns or juvenile blacktip sharks (Careharhinlls limbotlls) within a coastal nursery 

Hill, M.D. 1979. DECORANA - A FORTRAN program ror detrcnded correspondence analysis 
and reciprocal averaging. Ecology and Systematics. Cornell Universily (Ithaca, New 
York) (reissued by Microcomputerpower, Ithaca). 

lIill, M.O.and II.G. (jauch. Ino. Dctrcndcd currcsl~1I1dcncc analys is and impnwcd ordinuliun 
technique. Vegetatuin, 42: 47-58. 

Hobson, E. 1965. Diurnal -nocturnal activity or some inshore fishes In the Gulf of California. 
Copeia, 3: 291-302. 

Hussain, S.M. 1990. Biology of Psetlodes en/mei (Schneider, 1801) and Pseudorhombus arsius 
(Hemilton, 1822) rrom the northern Arabian Se . lndianJ. Fish., 37(1): 63-66. 

Hynes, H.B.N. t950. The food or rreshwater sticklebacks (Gasterostells aeuleatus and PygosterlS 
pungitius) with a review of methods used in sludies or the food or fishes. Journal of 
Animal Ecology, 19:36-58 

Hyslop, E.J. 1980. Stomach conlents analysis: a review or melhods and their appl ication, 1. 
Fish. BioI., 17:411-429. 

Ivlev, v .S. 196 J. Experimental ecology of the feeding or fishes. Yale University Press, New 
Haven, 302 p. 

Jacob P,K. 1948. Sciacnids or Ihe wesl eoasl of Madras Province. Journal or Bombay Nalural 
Hislory SocielY. 48: 117-124. 

Jaiswar, A.K. and S.K. Chakraborty. 2005. Acetes, the preferred food or fishes along the 
northwesl coasl or India. Indian .J. FiSh. , 52(2): 2 I 5-219. 

241 



Jaiswar, AX., J.P. George, O.K. Gulali and R.P. Swamy. 1993. A study on length weight 
relationship, food and feeding habits of Indian scad Decapterus russelli (Ruppell , 
IS30) along north west coast of India. J. Indian Fish Ass, 23: 1-6 

James, P.S.B.R., S.L. Shanbhougue and T.R.C. Gupta. 1974. Biology and fishery of Lactarius 
lactarillS (Sheneider) off M.ng. lore, India. Illdiall J. Mar. SCi., 3( I}: 72-79. 

James, P.S.B.R. 1984. Leiognathidae. In: W. Fischer and G. Bianchi (eds.) FAO species 
identification sheets for fishery purposes. Western Indian Ocean (Fishing Area 51 ). Vol. 
2. FAO, Rome. 

James, P.S.B.R. and M. Badrudeen. 1981. Biology and fishing of si lverbelly Leiagnatlrlls 
dussllmeri (valenciennes) from Gulf of Mannar. Illdian. J. Fish. , 28( I & 2}: 154-182. 

Jennings. S., Pinnegar. J. K., Pol un in, N. V. C .. Boon, T. W., 2001. Weak cross·species 
relationships between body size and trophic level belie powerrul size-based trophic 
structurinc in fi sh communities. J. Anim. f eo/., 10, 934-944 . 

Jennings, Sand Mackinson, S., 2003. Abundance-body mass rel.tionships in size-structured food 
webs. Ecology Lellers. 6, 971-974. 

Jayabalan, N. and K. Ram.moorthi. 1985. Food and feedi ng habits of the silverbelly, Ga=:a 
minuta (Bloch) in Porto Novo W.ters. Illdian Jallrnal of Marine Sciences, 14: 110-112. 

Jayaprakash, A.A. 1974. Food and feeding habits of juvenile 'Koth' Otolithoides brllnneus (Day) 
in Bombay waters. Indian. J. Fish., 21 (I ) : 127-140. 

Jayaprakash, A. 2000. Food and feeding habits of Malabar sole CYllaglossllS macrostomllS. J. 
Mar. BioI. Ass. India., 42 (1&2): 124- 134. 

Jeyaseelan, MJ.P. 1998. Manual of fish eggs and larvae from Asian mangrove waters .. United 
Nations Educational, Scientific and Cultural Organization. Paris. 193 p 

Job, T. J. 1940. Nutrition of Modras Perches. Rec. Indian MilS, 42: 286-364. 

Joyce, W., S.E. Campana, U . Nalan",n, N.E. Kohler, 1i.L. Prall Jr., and C.F. Jensen. 2002. 
Analysis of stomach contents of the porbeagle shark, Lamna nasllS in the Northwest 
Atiantic.ICESJ. Mar. Sci., 59(ti}: 1263-1269 

Juanes, F. and D.O. Conover. 1994. I'iscivory and prey size selection in young-of-the-year 
bluefish: predator preference 01 size dependent capture success. Mar. Ecol. Prog. Ser .. 
114: 59-09. 

Juanes, F., R.E. Marks, K.I\ . McKown and D.O. Conover. 1993. Predation by age-O bluefish 
on age-O lnadromous fishes in the Hudson River estuary. Trans. Amer. Fish. Soc., 122: 
348-356. 

Juanes, F., J.I\. Duckcl and S.F. Schnrf. 2002. Feeding ecology of piscivorous fishes. l In: liart. P. 
J. Il . anJ Reynolds, J.U (lids), lIandlx.,k or lish biology and lishe';c., . Vol. I. Fbh 
biology. Blackwell Science, pp. 267/283. 

Kngwnde, P.V. 1964. The food and feeding habits of the Indian oil snrdine SardineI/o /ollgiceps 
Valenciennes. lndianJ. Fish., II(I}: 345-370. 

Kngwade, P. 1972. Food and feeding habits of PolYl/emus heptfldflctyills Cuv.and Val. Indian J. 
Fish., 16: 188-197. 

Kitchell, J.F. and L.B. Crowder. 1986. Predatorprcy interactions in lake Michigan: model 
predictions and recent dynamics. Emfironmental Biology of Fishes, 16: 205-211 .. 

242 

, 



Knight, 1.0 . and T.S. Ross. 1994. Feeding Habits of the Bayou Darter. Trans. Amer. Fish. Soc .• 
123(5): 794-802. 

Krebs. C. 1. 1989. Ecological methodology. Harper Collins. New York. 

Krishoarnurthy. B. 197 1. Biology of the threadfin bream. NemiQlrllS jaeonicus (Bloch). IndiaIJ J. 
Fish. , 18(1&2): 1-21. 

Kruskal. 1.B. 1964. Multidimensional scaling by optimizing goodness of fit for a nonmetric 
hypothesis. Psychomelrika. 29: 1-27. 

Kulkarni. A.V. 1958. Studies on alimentation and rate of digestion in some of the teleosts of 
Bombay. M. Sc. Thesis. University of Bombay. 

Kuthalingam. M.D.K.1957. Life history and feedi ng habits of Cynogiosslis lingua (Ham-Buch). J 
:001. Soc. Indin .. 9(2): 208-215. 

Kuthalingam. M.D.K. 1963. Observations on the fi shery and biology of the silver pomfret. 
Pampus argenlells (Euphrasen) from the Bay of Bengal. Indian. J. Fish .• 10( I) : 59-74. 

Kuthalingam, M.D.K. 1%5. Notes on some aspects of the fishery and biology of Nemipterus 
japoniclls (Bloch) with special reference to feeding behaviours. IndioIJ. J Fislr. . 12 (2) : 
500-506. 

Labropoulou. M .• A. Machias. N. Tsimenides. and A. Eleftheriou. 1997. Feeding habits and 
ontogenetic diet shift of the striped red mullet. Mlllllls surmllietus Linnaeus. 1758. 
Fisheries Research. 31: 257-267. 

Lal Mohan. R.S.. 1984, Sciaenidae, In: W. Fischer and G. Bianchi (eds.) FAO species 
identification sheets for fishery purposes. Western Indian Ocean (Fishing Area 51 ), 
Vol. 4. FAO. Rome. 

Lande. R. 1976. "ood and feeding habits of dab (Lilllanda lilllanla) in Borgen fjorden . North 
Trondclng. Norway. 24: 225-230. 

Langton. R.W, 1982. Diet overlap between Atlantic cod, GadllS mor/llla. si lver hake. Merlllccills 
bi/inearis, and fifteen other North-west Atlantic finfish . Fish. BIIII .• 80: 745-759. 

Larson, G.L. and C.D. Mcintire. 1993. Food habits of dilTerent phenotypes of thre.spine 
slickl.back in Paxton Lake. British Columbia. Trans. Am. Fish. Soc. 122(4): 543-549. 

Levins, R.1968. Evolution in changing environments: some theoretical exploralions. Princeton 
University Press, Princeton, 120 p. 

Liem, K.F. 1990. Aquatic versus terrestrial feeding modes: possible impacts on the trophic 
ecology ofvertebratts. American Zoologisl, 30: 209-221. 

Link, 1.S., M.J . Fogarty and It W. Langton. 2005. The trophic ecology of natfishes. In: Gibson 
R,N (Eds.) Pial fislles: biology and exploilaliolJ. Blackwell publishing. 185-212. 

Livingston, R.J. 1982. Trophic organization of fishes in a coastal seagrass system. Marine 
Ecology Progress Series. 7: 1- :2. 

Longhurst, A. R., 1957. The food of demersal fish of. West African estuary. J. Anim. Ecol .• 26: 
369-387. 

Love, R.M. 1980. The chemical biolog)' of fishes. p. 943. London, Academic Press. 

243 



Lowe, C.G., B.M. Wetherbee, G.L. C,ow and T.L. Tester. 1996. Ontogenetic dietary shift and 
feeding behavior of the tiger shark. GaJeocerdo cuv;er, in Hawaiian waters. Environ BioI 
Fish, 47: 203-2 11. 

Lowe·MeConnell, R.H. 1987 Ecological Studies ill Tropical Fish Communities. CQlTlbridge 
University Press, Cambridge. 

Luczkovich, J.J., G.P. Ward, J.C. Johnson, R.R. Christian, D. Baird, H. Neckles, W.M. Rizzo. 
2002. Determining the trophic guilds of fishes and macroinvenebrates in a seagrass food 
web. £Sturies, 25 (6): 1143·1164. 

MucArthur, H..H. and E. Pianka. 1966. On uplimal 1I!i1..' uf tI IXllchy environmenl. Alllt'r;n", 
Naturalist, 100: 603·609. 

Macpherson. E. and [I.t\. Rnc! . 19R7. Trophic relationships in the demersal fish community orr 
Numibia. S. Afr. J. mar. St';., 5: 585-596. 

Maria, E.C. 1998. Trophic relationships and feeding habits of four deep-sea shark species off the 
south coast of Portugal. Ph.D thesis submitted to Univers ity of Algarve, PonugaL 

McLachran, J.D and C. Capape. 1984. Rhinobatidae. In: P.J.P. Whitehead, M.L. Bauchot, J.C 
Hareau, J. Ne ilsen and E. Tononese (Eds), Fishes of the nonheastem Atlantic and 
Mediterranean. (Unesco, Paris), p156. 

McClanahan, T.R and H Shalir. 1990. Causes and conscquences of sen urchin abundance and 
diversity in Kenyan cornl reef lagoons. Oecologia, 83: 362·370. 

McClanahan, T.R 1995. Fish predators and scavengers of the sea urchin Echinome"a mathaei in 
Kenyan coral reef marine parks. Environmental biology of fishes, 43 : 187-193. 

Madhupratap, M. 1999. Some special features of the trophic relationship in the Arabian Sea. 
India's EEZ, S.Z. In: Qasim and G.S. Roonwal (Eds), Omega Scientific Publishers, New 
Delhi, P87. 

Magnuson, J.J. 1969. Digestion and food consumption by skipjack tuna (Katsuwonus pelam;"). 
Transactions of the American Fisheries Soc iety, 98: 379-392. 

Mahadevan. G. 1940. Preliminary observations on the structure of the uterus and the placenta of 
few elasmobrnnches . Proc. II/dian. Acad Sci., (Sect B) I I ( I): 1·44. 

Manojkumar, P.P. 2003. Observations on the food and feedi ng habits of Otolithes cuvieri 
(Trewavas) orrVeravaLlndianJ. Fish. , 50(3): 379·385. 

Marais, J.F.K. 1984. Feeding ecolo.lY of major eamivorous fish from four Eastern Cape 
estuaries. S. Afr. J. Zool., 19: 210·223 . 

Mathew, C.J and M. Devaraj. 1997. The biology and population dynamics of the spadenose shark 
Scoliodon falicoudlls in the coastnl waters of Maharashtra stale, India Indian J.Fish .. 
44(1): 11·27. 

Meaghen, E. M and E.S. Campana 2003. A quantitative assessment of the diet of the blue shark, 
Prionace gfaucaoffNova Scotia, Canada.J. Northw. At!. Fish Sci, . Vol. 32. 

Menzel, D.W. 1960. Util isation of food by n Bermuda reef fi sh, Epinephelus gultarus. Jour. 
Conseif /llternatl. Explor. Mer., 25 (2): 2 t 6·222. 

Michael, S. W. 1993 . Reef sharks and rays of the world. A guide to their identification, behavior, 
and ecology. Sea Challengers, Monterey, California. 107 p. 

244 



Mohamed, K.H. 1955. Preliminary observations on the biology and fisheries of thread fin 
Polydacrylus indicl/s (ShawO in the Bombay and Saurashtra waters. Indian J. Fish. , : 
164-179 

Mohamed, K.S., C. Muthiah, P.U. Zacharia, K.K. Sukumaran, P. Rohit and P.K. Krishnakumar. 
1998. Status of marine fi sheries in Kamataka state, South India. Naga ICLARM Q, 21 
(2): 10-15. 

Mohamed, K.S., P.U. Zacharia, C. Muthiah, K.P. Abdurahiman and T.H. Nayak. 2006. A Trophic 
Model of the Arabian Sea Ecosystem off Karnataka and Simulation of Fishery Yields for 
its Multigear Marine Fisheries. CMFRl PI/blicnlion pp. 1-83. 

MohUl, M and A.K. Velayudhan. 1985. A few observations on the taxonomy and Biology of 
Nemipterl/s delagone smi th from Yizhinjam. Indinn. J. Fish. , 31: 113 - 122. 

Morato T., R.S. Santos and J.P. Andrade. 2000. Feeding habits, seasonal and ontogenetic diet 
shift of blacktail comber, Serranus atrical/dn (Pisces: Serranidae), from the Azores, 
nonh-eastern Atlantic. Fisheries Research, 49: 51-59. 

Moses, S.T. 1947. Baroda fisheries. Bull. No. XI, Dept. of Fisheries, Baroda State. 

Munro, I.S.R., 1955. The marine and fresh water fi shes of Ceylon . Halstead Press, Sydney. 351 p 

Muny, S.V. 1975. On the fishes of the family Platycephalidae of the seas around Inida. J. mar. 
boil. Ass. India, 17 (3): 679-694 

Muthiah, C. and S.K. Pillai. 1979. A. new distrubut ional record of Nemiplerus delagoae Smith 
form Bombay waters with notes on it biology. J. Mar. BioI. Ass. India, 21 (1&2): 174-
178 

Muto, E.Y., L.S.H. Soares and R. Goit' in. 2001 . Food resource util ization of the skates Rioraja 
agassi=ii (Muller & Henle, 1841 ) and Psannibalis extenla (Graman, 1913) on the 
continental shelf off Ubatuba, south-eastern Brazil, Revisla Brasileira de Biologia, 61: 
27-238. . 

Nair, R.Y. and K.K. Appukuttan. 1973 Observation on the food of deep sea sharks Haloell/l"/ls 
hispidus (Alcock), Eridacnis radeliffei Smith and logo omanensis Compagno and 
Springer. Indian J. Fish., 20(2): 575-583 . 

Nair, K.V. 1980. Food and feeding habits of Johnieops sino (Cuvier). Indian J. Fish., 27(1-2): 
24-34 

Nasir, N.A., 2000. The food and feeding relationships of the fish communities in the inshore 
waters of Khor AI-Zubair, northwest Arabian Gulf. Cybium. 24, 89-99. 

Natarajan, A.V and A.C. Jhingran. 1961. 'Index of preponderance' -a method of grading th e 
food elements in the stomach analysis of fishes. Indian J. Fish., 8: 54-59 

Neelakantan, B. 198 1. Studies on the fa lse trevally, Lncturil/.,· lactarills (IJ lock & Sheneidcr, 
1801) from the Karwar waters. Ph. D thesis, Karnataka Universi ty, Dharward, pp. I-249. 

Nikolsky, G.V. 1963. The Ecology of Fishes. Moscow State Universi ty, Moscow. 263 p. 

Odum, W.E. and E.J. Heald. 1975. The detritus-based food web of an estuarine mangrove 
community. In: Cronin, L.E. (Ed). Estuarine Research. I . New York, Academic Press, 
pp. 265-286. 

Okera, W. 1973. The food of two species of sardines- Sardinella gibbasa (BLEEKER) and 
Sardinella albella (VALENCIENNES) in easl African walers. J. mar. boil. A .... India., 
15 (2): 632-651. 

245 



, 

Ortega-Salas, A.A. 1980. Seasonal changes in the common dab Limanda limanla (L) in the Isle of 
Man waters. J. Fish. Bioi., 16: 75-82. 

Pandian, T.J. and C. Vivekanandan. 1998. Energetics of feeding and digestion. III : Tytler P and P. 
Calow (Eds), Fish enegelics. Pp 99- 124. Croom Helm, London. 

Paine, R.T. 1966. Food web complexity and species diversily. Alllericall Nalllralist, 100: 65-75. 

Pati, S. 1978. The food and feeding habits of silver pomfret, PampllS argenlellS (Euphrascn) with 
a note on its signigicance in fishery. Proc. 65" . Illdian. Sci. Congr., Part-III (Abstract): 
230-231 

Pali, S., 1977. Food and feeding habits of the Chinese pomfret Pampus clrinellSis Euphrasen from 
the Bay of Bengal. J. Mar. Bioi. Ass. India., 19(1): 44-49. 

Pauly, D., A. Tri tes, E. Cnpuli , Dnd V. Christensen. 1998a. Diet composition and trophic levels of 
marine mammals. ICES Journal of Marine Science, 55: 467-481 . 

Pauly, D., V. Christensen, J. Dalsgaard, R. Froese. and F. Torres. 1998b. Fishing down marine 
food webs. Science, 279: 860-863. 

Pauly, D., L. Palomares, R. Froese, I' Sa-a, M. Vakily, D. I'rcikshot. and S. Wallace. 200 1. 
Fishing down Canadian aquatic food webs. Can.J. Fish. Aqllal. Sci., 58: 51-62. 

Paxton, J.R., D.F. Hoese, G.R. Allen and J.E. Hanley. 1989. Pisces. Pelromyzonlidae 10 
Carangidae. Zoological CaIola! lie of Allslralia, 7: 468-469. 

Phi li p, K.P., 1998. Food and feeding habits of Priallcalllhus hamrllr (Forsskdl) from the upper 
east coast oflndia. Bull. Fish. Surv. India., 26: 12-25. 

Pianka, E.R. 1981. Compelilion and niche theory. In: R.M. May (ed.), Tlreorelical Ecology, pp. 
167-196. Oxford; Blackwell 

Pillay, T.V.R., 1952. A critique of the methods of study of food of fishes. J. ;00. Soc. India , 4: 
185-200. 

Pillai, P.K.M., 1983. On the biometry, food and feeding and spawning habits of Ololilhe .• rllber 
(Schneider) from Porto Novo. Illdiall J. Fish., 30( I ):69-73 . 

Pinkas, L.M., S. Oliphanl and I.L.K. Iverson. 1971. Food habils of albacore, bluefin luna and 
bonito in Californian walers. Calif. Fislr Gallle, 52: 1- 105. 

PIOIell, M.E .. G.A. Sorre and 1.('. I'oller. 1'197. 'n,e diels 111' Iwo ",,-occurring marine lelcosls. 
Pareqllula me/bollmel/sis and PselidocarolL'f: wright;, und their relationships to body size 
and mouth morphology, and the season and location of capture. Eml;ronmental Biology 
of Fishes. 49: 361-376. 

Polis, G.A. and O.IL Strung. 19%. Food web I.:omplexity and I.:Ollllllunily dynamics. 11,e 
American Naturalisl. 147: 813-846 

Prabhu, M.S. 1954 . The perch fi shery by special Iraps in the nrea around Mandaparn in the Gulf 
of Manna, and Palk Bay. Illdian. J. Fish., I ( I &2); 94- 130. 

Pradhan, M.J. 1959. A prel iminary note on the food and feeding habits of Pseudorhombus 
elevalus Ogilby. J. Bombay. Nal. Hisl. Soc., 56(1); 141-144. 

Premalatha, P. 1989. Fishery and biology of rocK cods (order: Perciforrnes) from the southwest 
coast of India. Indian. J. Fish., 36 (4); 285-291. 

246 



Premalatha, P. 1997. On the fi shery and biology of Priacanlhlls hamrllr Forskal along the 
Southwest cast uf Indi:l Indian./. fj,fh. 44(3) : 265·270. 

Pusch, C., P.A. Hulley and K.H. Kock. 2004. Community struClure and feeding ecology of 
mesopclagic fishes in the slope waters of King George Island (South Shetland Islands, 
Antartica. Deep Sea Research, I: 1-24 

Pyke, G.H., H.R. Pulliam and E. L. Charnov. 1977. Optimal foraging: a selective review of 
theory and tests. Q. Rev. BiOI0Irl., 52: 137 - 153. 

Qasim, SZ. 1972. The dynamics of fcx<l and feeding habits of some marine fishes. Indian. J. 
Fish., 19(1&2): 11-28. 

Rajaguru, A., G. Shantha and R. Natarajan. 1988. Mangrove waters as nursery grounds for 
juveniles of marine flatfi shes. (MFR!, Spl. Publi., No: 40, 62pp. 

Raje, S.G. 1996. Some observations or. the biology of NemiplenlS mesoprion (Bleekor) from 
Veraval (Gujarat). Indiall J. Fi,'h., 43(2) : 163-1 70. 

Randall, J.E. 1965. Food habits of the Nassu grouper (Epinepheills siriallls). Assocls. Mar. Labs. 
Carib. Sixth meeting, 13-16. 

Randa ll , J.E. 1967. Food habits of reef fi shes in the West Indies. SlIId Trop. Oceanog. Univ. 
Miami., 5: 655-847. 

Randall, J.E. and V.E. Brook. 1960. Observations on the ecology of Epinepheline and Lutjanid 
fishes of the Society Islands with emphasis on food habits. Trans. Am. Fish. Soc., 89( 1): 
9-16. 

Randall , J.E. and P,C. lIeemstra, 1991. Revision of Indu-Pudli..: groupers (Pcrci lbrmcs: 
Serranidae: Epinephelinae), with descriptions of five new species. Indo-Pacific Fishes 
(20): 332 p. 

Ramanathan, N.P., V.V. Ramaiyan and R. Natarajan . 1977. On the biology of the large-scale 
tongue sole C'Ylloglo.fSlI.< macrol'pit/alll.r (lliecker). 'llt/iall./. Pi.rh.. 24( 1&2): 83-89. 

Ramanathan, N. and R. Natarajan. 1980. Food and feeding habits of Psellodes eumei (Bloch and 
Schn.) and Pseudorhambus arsius (Ham. Buch.). 

Rao, S.K.V. 1963. Some aspects of the biology of ' Ghol' , Pse lldosiaella diacanlhlls (Lacepede). 
Indian. J. Fish. , 10(2): 41 3-459. 

Rao, K.S. 1964. Food and fceding habi ts of fi shes form trawl catches in the Bay of Bengal with 
observations on diurnal variation in the nature of the feed. Indian J. Fish, 11 : 277-314. 

Rae, T.A. 1966. On some aspects of the biology of LaClarills laclarius (Sheneider). Indian. J. 
Fish. , 13(1&2): 334-347. 

Rae, P.A.V. 1968. Observations on the food and feeding habits of Gerres oyena (Forskal) and 
Gerres ji/alllelllo.m:r (Cuvicr) from the I)u licut I.uke with nolcs nn the food or allies 
species, 

Rao, T.A. 1980. Food and feeding habits of Pennahia macrophfhalmlls Bleeker at 
Visakhapatnam. Indian J. Fish., 27(1 -2): 61 -65 

Rao, K. V. 198 1. Food and feeding of lizard fishes (Sallrida spp.) lrom north western part of Bay 
ofBengal.lndiallJ. Fish., 28(1&2): 47-64. 

Rao. T.A. 1984. On some aspects of biology of Priaconthus macracanlhus (cuvier). iI,dian J. 
Fish., 31 (3): 380-382, 

247 



• 

Rao, T.A. 1985. Observations on some aspects of biology oj' 0. f lil/ieri (Trcwavcs) from Vcruval. 
.J. Mar. Bioi. Ass. ll/dia., 27(1&2): 186-188 

Rno, T.A. 1989. I,'ishcry of thrca<.llinbrc:ulls III Waltuir with notcs on somc aspects or biology of 
Nemiplerlls me.wp";oll (Blecker). J. mar. boil. A.f,r, India .. 31 ( I &2): 103-109 

Rao, L.M. and G. Padmaja. 1999. Variations in food and feeding habits of M. cypril/oids from 
conslnl wuters "I' ViSllkh"l':lIllulll. II/dial/.I. Fi,," . 4(,(4): 407-4 In. 

Run. n,M find K.S. Hall . 11)1) 1. Foud aud feeding hehllviuur or M'lIIip"'I'IU j('Iltmh'II,\' (Hinch) 
populations off Visakhapatnam, South India. J. Mar. 8iol. Ass. India., 33(1&2): 335-
345. 

Rege, M.S. 1958, A ~tlldy of thc Strol11otcid fishes or fiomhny. Ph. D Thc."iis. University or 
Bombay. 

Renones, 0., N.V. Polunin and R. Goni. 2002. Size relaled dietary shifts of Epihephelus 
marginalllS in a western Mediterranean littoral ecosystem: an isotope and stomach 
content analysis. J. Fish. Bioi., 6 I: 122- 137. 

Robb, A.P. and J.R.G. Hislop, 1980. The food of five gadoid species during the pelagic O-group 
phase in the northern North Sea. J. Fish. 8iol., 16: I 99-2 I 7 . 

Ross, S.T. 1986. Resource partitioning in fish assemblages: a review of field sludies. Copeia, 352-
388. 

Root, R.B. 1967. The nichc exploilation pallern of lhe bl ue-gray goateatcher, Ecological 
Monographs , 37: 3 I 7-350. 

Russell, B.C. 1990. Nemiplerid fishes of the world. (Threadfin breams, whiptail breams, monocle 
breams, dwarr monocle breams, and coral breams). Family Nemipteridae. An annotated 
and illustraled calalogue of nemiplerid species known to date. FAO Fish. 
Synops, I 2( I 25): I - I 49. 

Russell, B,C. 1996. Parascolopsis capiljl1is, a new specics of nemiptcrid fi sh rrom Sri Lanka. J. 
SOlllh Asiall Nat. Hisl , 2(1): 63-66. 

Salini, J.P., S.J. Blaber and D.T. Brewer, 1994. Diets of lrawled predatory fish of the Gulf of 
Carpentaria, Australia, wi th particular reference to predation on prawns. AUSI. J. Mar. 
Freshwal. Res., 45(3): 397-4 I I. 

Sarangdhar, P.N. 1943. Tiger shark, Gelaeacerdo IIgTlllllS (Muller and Henle) feeding and 
breeding habits . .I. Bomhay lIal. I/isl . . I'tx:., 44 : 102- I 10. 

Scharf, F.S., F. Juanes and R.A. Roundlree. 2000. Predator-prey relationships of marine fish 
predators: interspecific variation and effects of ontogeny and body size on trophic-niche 
breadth . Mar. &01. Pmg. Ser .. 208: 229- 24 . 

Schafer, L.N., M.E. Plalell, F.J. Valesinni and I.C. POller. 2002. Comparisons between the 
influence of habitat type, season and body size on the dietary compositions of fish 
species in nc:ar.;hore marine waters. Journal of Experimental Marine Biology and 
Ecology, 278: 67-92. 

Schoener, T.W. 1970. Nonsynchronous spatial overlap of lizards in palchy habitats. Ecology, 
51(3): 408-418. 

Seki, M.P. and D.A. Somertoll. 1994. Fet1iing ecology and daily ralion of the pelagic armourhead, 
Pseudopenlaceros wheeleri, at Southeast Hancock Seamount. Environmental BiOlogy of 
Fishes, 39: 73-84. 

248 



Seshappa, G. and B.S. Bhimachar. 1955. Studies on the fishcry and biology of the Malabar sole, 
Cynoglossus semi/asciatus Day. Indian J. Fish., 2 (I): 180·230. 

Shears, N.T. and R.C. Babcock. 2002. Marine reserves demonstrate top-down control of 
community structure..' un Il'rnrK,:r:.1tc rl'cl:<\. Ol.!cnlog.ia. I J2: I J 1-142. 

Setna, S.B. and P.N. Sarangdhar. 1949. Studies of developmont of somo Bombay elasmobranches 
. Rec. Indian MilS., 47: 203·21 6. 

Shepard, R.N. 1962. Psychomelrika, 27: 219·246 

Silas, E.G. 1969. Exploratory fishing by VARUNA. 81111. Celli. Mari. Res. "lSI., 12: 53·66. 

Silas, E.G. and M.S. Rajagopalan. 1963. On a recent copture of a whale shark (Rhincodoll lypliS 
Smith) :11 TUlkllrill with n 110ll' 1111 Ih,,' inlitrtll tlliull '" hI.' nhi ll illl'd 1111 ",hall- shnrks from 
Indian waters. J. II/ar. boil. ,Iss. IlIllia., 5 ( I): 105· 106. 

Sivakami, S. 1995. Fishery and biology of the carangid fish Megalaspis cardyla (Linnaeus) on' 
Cochin. J. Mal'. 8iol. Ass. IlIdia., 37(1&2): 237·248. 

Sivaprakasan T.E. 1985. Observations on the food and feedi ng habits of Paraslramaleus niger 
(Bloch) of the Sourashtra coast. 

Smith, J.L.B. 1961. The sea fishes of southern Africa. 4th cd. Central News Agency, Ltd., 
Johannesburg. 580 p. 

Sobhana, B. 1976. Studies on certain cyprinid fishes of Kerala. Ph.D. Thesis, Submitted 10 Ihe 
Univ. Kerala. 

Sokal, R.R. and F.G . Rohlf. 1995. Biometry. W.H. Freeman & Co, New York. 

Srinath, M., S. Kuriakose, P.L Ammini, C.J. Prasad, K. Ramani and M.K. Beena. 2006. Marine 
fish landings in India. 1985·2004. Estimates and Trend. CMFRI Spl. Pllbl., NO. 89, 161 
pp. 

Strauss, R. E. 1979. Reliability estimates for Ivlev's electivity index, the forage ratio, and a 
proposed linear index of food selection. Transactions of Ihe American Fiskries SOCiety, 
108:344·352. 

Stillwell, C.E. and N.E. Kohler. 1993. Food habits of the sandbar shark Carcharhinus plumbeus 
off the U.S. northeast coast, with estimates of daily ration. Fishery 8ullelin, 91:138·150 

Strauss, S.Y. 1991. Indirect effects in community ecology: their definition, study and importance. 
Trends in Ecology and Evolution, 6: 206·210. 

Suyehiro, Y. 1942. A study on the digestive system and feeding habits offi sh. Japan. J. Zool., 10. 

Suseelan, C and K.V. Nair. 1969. Food and feeding habi ls of the dcmersallishcs off Bombay. 
IndianJ. Fish, 16( 1&2): 56·74. 

Talent, L.a . 1976. Food habits of the leopard shark, Tr;ak;s scmifasciata. in Elkhorn Slough, 
Monterey Bay, California. Calif. Fish Game, 62: 286.298. 

Tamura, T. 1959. Fundamental studies on the visual sense in fish. In: Modem Fishing Gear of the 
World. H. KriSljonsson (ed): Fishing News Books, London: 543·547. 

Tessy, K.L. 1994. Studies on the biology of three cultivable species of Epinephelus from th. 
South west coast or India. Ph. D thesis, Cochin University of Science and Technology, 
Cochin. Pp. I.2 19. 

249 



Tiews, K., A. Mines and I.A. Ronquillo, 1972. On the biology of Saurida IIImbii (Bloch 1801), 
Family Synodontidae in Philippine waters. The Philipp. J. oj Fish, 10(1-2): 1-29 

Thollot, P. 1996. Les poissons de mangrove du lagon sud-ouest de Nouvelle-Caledonie. 
ORSTOM Ed; lion~. Paris. 

van der Els~ R.P. and F. Adkin. 1991. Marine linefish: priority species and research objectives in 
southern Africa. Oceallogr. Res. IIISI .• Spec. Publ., I. 132 p. 

Vander Zanden, M.J ., J.S, Brian, N.P. Lester and J.B. Ramusscn. 2000. Within- and among -
poulation variat ion in the trophic position of a pelagic predator, lake trout (SalvelilllLf 
namaycush). Can. J. Fish. Aqua,. Sci .. 57: 725-731. 

Vander Zanden, M.l. and J.B. Rasmussen.1996. A trophic position model of pelagic food webs: 
impact on contami nant hioac..:urnulntion in lake trout. ' ;:('olaKiclll MOllo}:mph'i, 66: 
451--477. 

Vcnknloramun, G. 1960. Studies 011 the 1i.xxJ amJ 1i.:I."t.1ing relationships uf the inshore lishcs oIl 
Calicut on the Malabar Coast, 7(2): 275-305. 

Vivekanandan, E. 2001. Predatory diversity of two demersal finfish species in the trawling 
gmunds olTVcraval.llldillll.l. "'-rh.. 4S(]): 133- 14 3. 

Vivekanandan, E, 2002. Application of an ecosystem model on the fish stocks in the southwest 
coast of India. RAP Publication (FAO), 2002127, 47-60 

Vivekanandan, E., M. Srinath and S. Kuriakose, 2005. Fishing the marine food web along the 
Indian coast. Fish. Res ., 72 : 241 -252. 

Vivekanandan, E., M.M. Meiyappan, S. Gomathy, P. Thirimi lu and S.K Balakumar. 2006. 
Trophic levels of marine fi shes occurring along the Indian coast. Naga (in press). 

Weber, M. and L.F. De Beaufort. 1931. The fishes of the Indo-Australian Archipelago. VI. 
Perciformes: Serranidae, Theraponidae, Sillaginidae, Emmeiichthyidae, Bathyclupeidae, 
Coryphaenida., Carangidae, Rachycenlridae, Pomatomida., Lactariidae, Menidae, 
Leiognathidae, Mullidae. A.J. Reprints Agency, New Delhi, 6:448. 

Wennihage, H and L. Pihl. 2002. Fish feeding guilds in shallow rocky and soft bollom areas on 
the Swedish west coast. Journal oj Fish Biology, 61: 207-228. 

Werner, E.E and J.F. Gilliam. 1984. The ontogenetic niche and species interactions in size­
structured populations. Annual Review of Ecology alld Systematics, 15: 393-425. 

Wetchagarum. K. 1971. Some aspects or biology or spotlinned big eye (Prioconlhus layenus) in 
the inner part or TI13i land (1969-1 970); poper presented in the second Symposium on 
Marine Fisheries, Bangkok, Marine Fishery Laboratory. 19-20 Apri) 1971. 24 p. 
(mimeo). 

Wetherbee, B.M., S.H. Gruber, and E. Corte's. 1990. Diet, reeding habits, digestion, and 
consumption in sharks, with special reference to the lemon shnrk, Negaprion 
brevirOSlris. NOAA Technical Report NMFS, 90: 29--47. 

Windell, J.T. 1968. Food nnolysis and rate of digestion. III : W.E. Ricker (cd), Methods for the 
assessment offish production in fresh waters. Blackwell, Oxford. p. 197-203. 

\Vu, R.S.S. 1984. The feeding habits of seven demersal fish species in a subtropical estuary. 
Asian Mar. BiD., I , 17-26 

250 



Xue, Y., X. Jin, B. Zhang and Z. Liang. 2005. Seasonal, diel and ontogenetic variation in 
fceding patterns of small yellow croaker in the cenLral Yellow Sca. JOllmol of Fish 
Biology. 67: 33- 50 

Yamashita. Y .. N. Piamthipmanus and K. Mochizuki. 1987. Gut "",tcnL, analysis of fishes 
sampled rrom the Gulf of Thai land. p.J3-55. I,,: K. Kawaguchi (ed.) Studies on the 
mechanism of marine productivity in the shallow w3ters around the South China Sea 
with special refercnce to the Gulf of Thailand. Grant-in-Aid no. 

Zach~lria, P.U. 2003. Studies on the Iishcry biology and populutiun dynnmics of the white lish 
Lac/arills Inc/nrill'\" (B1oc.k & Sheneidcr. 1801) aloll!l the Knrnnt:lka co;t)iL Ph. [) tht·sis. 
Mungalorc Univt:rsil),. MUIIW'lore. pp. I-IHH. 

Zacharia. P.U .• K.S. Mohamed, 1'.1'. I'illai and C. Purandhara. 199 1. Hull's cyc- An emerging 
trawl fishery resource along Dakshina Knnnada coast. Mar. Fish. "!(or. Scrv. T&£. Scr .. 
114: 29-3 I. 

Zacharia. P.U .• K.S. Mohamed. C. Purandahara, H. S. Mahadevaswami. Ali. C. Gupta. D. 
Nagaraj. and U. S. Bhat. 1996. A bio-economic cvaluation or the dual-neel trawl fishery 
orMangalore and Malpe. Mar. Fish. Infor. Serv. T & £ Sev .• 144: 1-12. 

251 


	2010-12-17 (1)_Page_001
	2010-12-17 (1)_Page_002
	2010-12-17 (1)_Page_003
	2010-12-17 (1)_Page_004
	2010-12-17 (1)_Page_005
	2010-12-17 (1)_Page_006
	2010-12-17 (1)_Page_007
	2010-12-17 (1)_Page_008
	2010-12-17 (1)_Page_009
	2010-12-17 (1)_Page_010
	2010-12-17 (1)_Page_011
	2010-12-17 (1)_Page_012
	2010-12-17 (1)_Page_013
	2010-12-17 (1)_Page_014
	2010-12-17 (1)_Page_015
	2010-12-17 (1)_Page_016
	2010-12-17 (1)_Page_017
	2010-12-17 (1)_Page_018
	2010-12-17 (1)_Page_019
	2010-12-17 (1)_Page_020
	2010-12-17 (1)_Page_021
	2010-12-17 (1)_Page_022
	2010-12-17 (1)_Page_023
	2010-12-17 (1)_Page_024
	2010-12-17 (1)_Page_025
	2010-12-17 (1)_Page_026
	2010-12-17 (1)_Page_027
	2010-12-17 (1)_Page_028
	2010-12-17 (1)_Page_029
	2010-12-17 (1)_Page_030
	2010-12-17 (1)_Page_031
	2010-12-17 (1)_Page_032
	2010-12-17 (1)_Page_033
	2010-12-17 (1)_Page_034
	2010-12-17 (1)_Page_035
	2010-12-17 (1)_Page_036
	2010-12-17 (1)_Page_037
	2010-12-17 (1)_Page_038
	2010-12-17 (1)_Page_039
	2010-12-17 (1)_Page_040
	2010-12-17 (1)_Page_041
	2010-12-17 (1)_Page_042
	2010-12-17 (1)_Page_043
	2010-12-17 (1)_Page_045
	2010-12-17 (1)_Page_046
	2010-12-17 (1)_Page_047
	2010-12-17 (1)_Page_048
	2010-12-17 (1)_Page_049
	2010-12-17 (1)_Page_050
	2010-12-17 (1)_Page_051
	2010-12-17 (1)_Page_052
	2010-12-17 (1)_Page_053
	2010-12-17 (1)_Page_054
	2010-12-17 (1)_Page_055
	2010-12-17 (1)_Page_056
	2010-12-17 (1)_Page_057
	2010-12-17 (1)_Page_058
	2010-12-17 (1)_Page_059
	2010-12-17 (1)_Page_060
	2010-12-17 (1)_Page_061
	2010-12-17 (1)_Page_062
	2010-12-17 (1)_Page_063
	2010-12-17 (1)_Page_064
	2010-12-17 (1)_Page_065
	2010-12-17 (1)_Page_066
	2010-12-17 (1)_Page_067
	2010-12-17 (1)_Page_068
	2010-12-17 (1)_Page_069
	2010-12-17 (1)_Page_070
	2010-12-17 (1)_Page_071
	2010-12-17 (1)_Page_072
	2010-12-17 (1)_Page_073
	2010-12-17 (1)_Page_074
	2010-12-17 (1)_Page_075
	2010-12-17 (1)_Page_076
	2010-12-17 (1)_Page_077
	2010-12-17 (1)_Page_078
	2010-12-17 (1)_Page_079
	2010-12-17 (1)_Page_080
	2010-12-17 (1)_Page_081
	2010-12-17 (1)_Page_082
	2010-12-17 (1)_Page_083
	2010-12-17 (1)_Page_084
	2010-12-17 (1)_Page_085
	2010-12-17 (1)_Page_086
	2010-12-17 (1)_Page_087
	2010-12-17 (1)_Page_088
	2010-12-17 (1)_Page_089
	2010-12-17 (1)_Page_090
	2010-12-17 (1)_Page_091
	2010-12-17 (1)_Page_092
	2010-12-17 (1)_Page_093
	2010-12-17 (1)_Page_094
	2010-12-17 (1)_Page_095
	2010-12-17 (1)_Page_096
	2010-12-17 (1)_Page_097
	2010-12-17 (1)_Page_098
	2010-12-17 (1)_Page_099
	2010-12-17 (1)_Page_100
	2010-12-17 (1)_Page_101
	2010-12-17 (1)_Page_102
	2010-12-17 (1)_Page_103
	2010-12-17 (1)_Page_104
	2010-12-17 (1)_Page_105
	2010-12-17 (1)_Page_106
	2010-12-17 (1)_Page_107
	2010-12-17 (1)_Page_108
	2010-12-17 (1)_Page_109
	2010-12-17 (1)_Page_110
	2010-12-17 (1)_Page_111
	2010-12-17 (1)_Page_112
	2010-12-17 (1)_Page_113
	2010-12-17 (1)_Page_114
	2010-12-17 (1)_Page_115
	2010-12-17 (1)_Page_116
	2010-12-17 (1)_Page_117
	2010-12-17 (1)_Page_118
	2010-12-17 (1)_Page_119
	2010-12-17 (1)_Page_120
	2010-12-17 (1)_Page_121
	2010-12-17 (1)_Page_122
	2010-12-17 (1)_Page_123
	2010-12-17 (1)_Page_124
	2010-12-17 (1)_Page_125
	2010-12-17 (1)_Page_126
	2010-12-17 (1)_Page_127
	2010-12-17 (1)_Page_128
	2010-12-17 (1)_Page_129
	2010-12-17 (1)_Page_130
	2010-12-17 (1)_Page_131
	2010-12-17 (1)_Page_132
	2010-12-17 (1)_Page_133
	2010-12-17 (1)_Page_134
	2010-12-17 (1)_Page_135
	2010-12-17 (1)_Page_136
	2010-12-17 (1)_Page_137
	2010-12-17 (1)_Page_138
	2010-12-17 (1)_Page_139
	2010-12-17 (1)_Page_140
	2010-12-17 (1)_Page_141
	2010-12-17 (1)_Page_142
	2010-12-17 (1)_Page_143
	2010-12-17 (1)_Page_144
	2010-12-17 (1)_Page_145
	2010-12-17 (1)_Page_146
	2010-12-17 (1)_Page_147
	2010-12-17 (1)_Page_148
	2010-12-17 (1)_Page_149
	2010-12-17 (1)_Page_150
	2010-12-17 (1)_Page_151
	2010-12-17 (1)_Page_152
	2010-12-17 (1)_Page_153
	2010-12-17 (1)_Page_154
	2010-12-17 (1)_Page_155
	2010-12-17 (1)_Page_156
	2010-12-17 (1)_Page_157
	2010-12-17 (1)_Page_158
	2010-12-17 (1)_Page_159
	2010-12-17 (1)_Page_160
	2010-12-17 (1)_Page_161
	2010-12-17 (1)_Page_162
	2010-12-17 (1)_Page_163
	2010-12-17 (1)_Page_164
	2010-12-17 (1)_Page_165
	2010-12-17 (1)_Page_166
	2010-12-17 (1)_Page_167
	2010-12-17 (1)_Page_168
	2010-12-17 (1)_Page_169
	2010-12-17 (1)_Page_170
	2010-12-17 (1)_Page_171
	2010-12-17 (1)_Page_172
	2010-12-17 (1)_Page_173
	2010-12-17 (1)_Page_174
	2010-12-17 (1)_Page_175
	2010-12-17 (1)_Page_176
	2010-12-17 (1)_Page_177
	2010-12-17 (1)_Page_178
	2010-12-17 (1)_Page_179
	2010-12-17 (1)_Page_180
	2010-12-17 (1)_Page_181
	2010-12-17 (1)_Page_182
	2010-12-17 (1)_Page_183
	2010-12-17 (1)_Page_184
	2010-12-17 (1)_Page_185
	2010-12-17 (1)_Page_186
	2010-12-17 (1)_Page_187
	2010-12-17 (1)_Page_188
	2010-12-17 (1)_Page_189
	2010-12-17 (1)_Page_190
	2010-12-17 (1)_Page_191
	2010-12-17 (1)_Page_192
	2010-12-17 (1)_Page_193
	2010-12-17 (1)_Page_194
	2010-12-17 (1)_Page_195
	2010-12-17 (1)_Page_196
	2010-12-17 (1)_Page_197
	2010-12-17 (1)_Page_198
	2010-12-17 (1)_Page_199
	2010-12-17 (1)_Page_200
	2010-12-17 (1)_Page_201
	2010-12-17 (1)_Page_202
	2010-12-17 (1)_Page_203
	2010-12-17 (1)_Page_204
	2010-12-17 (1)_Page_205
	2010-12-17 (1)_Page_206
	2010-12-17 (1)_Page_207
	2010-12-17 (1)_Page_208
	2010-12-17 (1)_Page_209
	2010-12-17 (1)_Page_210
	2010-12-17 (1)_Page_211
	2010-12-17 (1)_Page_212
	2010-12-17 (1)_Page_213
	2010-12-17 (1)_Page_214
	2010-12-17 (1)_Page_215
	2010-12-17 (1)_Page_216
	2010-12-17 (1)_Page_217
	2010-12-17 (1)_Page_218
	2010-12-17 (1)_Page_219
	2010-12-17 (1)_Page_220
	2010-12-17 (1)_Page_221
	2010-12-17 (1)_Page_222
	2010-12-17 (1)_Page_223
	2010-12-17 (1)_Page_224
	2010-12-17 (1)_Page_225
	2010-12-17 (1)_Page_226
	2010-12-17 (1)_Page_227
	2010-12-17 (1)_Page_228
	2010-12-17 (1)_Page_229
	2010-12-17 (1)_Page_230
	2010-12-17 (1)_Page_231
	2010-12-17 (1)_Page_232
	2010-12-17 (1)_Page_233
	2010-12-17 (1)_Page_234
	2010-12-17 (1)_Page_235
	2010-12-17 (1)_Page_236
	2010-12-17 (1)_Page_237
	2010-12-17 (1)_Page_238
	2010-12-17 (1)_Page_239
	2010-12-17 (1)_Page_240
	2010-12-17 (1)_Page_241
	2010-12-17 (1)_Page_242
	2010-12-17 (1)_Page_243
	2010-12-17 (1)_Page_244
	2010-12-17 (1)_Page_245
	2010-12-17 (1)_Page_246
	2010-12-17 (1)_Page_247
	2010-12-17 (1)_Page_248
	2010-12-17 (1)_Page_249
	2010-12-17 (1)_Page_250
	2010-12-17 (1)_Page_251
	2010-12-17 (1)_Page_252
	2010-12-17 (1)_Page_253
	2010-12-17 (1)_Page_254
	2010-12-17 (1)_Page_255
	2010-12-17 (1)_Page_256
	2010-12-17 (1)_Page_257
	2010-12-17 (1)_Page_258
	2010-12-17 (1)_Page_259
	2010-12-17 (1)_Page_260
	2010-12-17 (1)_Page_261
	2010-12-17 (1)_Page_262
	2010-12-17 (1)_Page_263
	2010-12-17 (1)_Page_264
	2010-12-17 (1)_Page_265
	2010-12-17 (1)_Page_266
	2010-12-17 (1)_Page_267
	2010-12-17 (1)_Page_268
	2010-12-17 (1)_Page_269
	2010-12-17 (1)_Page_270
	2010-12-17 (1)_Page_271
	2010-12-17 (1)_Page_272

