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ABSTRACT

Aghanashini estuary of Uttara Kannada, one of the richest in fish diversity, is a meeting place of fishes with
diverse habitat and microhabitat requirements and caters to the nursery and feeding needs of several species of
marine fishes. Estuary has a crucial role in the completion of the life cycles of these marine fishes, a fact seldom
considered when such an estuary is used for alternative purposes. Of the 77 fish species from 47 families
recorded 17% were basically marine and 57% marine-estuarine. Of wide ranging habitats, the euryhaline fishes
with tolerances for fluctuating salinity conditions and some even adapted to fresh water constitute 24%.
Exclusive estuarine fishes and estuarine to fresh water migrating ones compose only negligible fraction. Such
assemblage of fishes in the estuary is possible due to the dynamic nature of estuarine ecological conditions,
especially salinity, decided primarily by the mixing up of fresh water from the river and the salt water from the
sea. The case study discusses the role of the estuary in the life cycle of many basically marine fishes and calls
forth safeguarding such vital habitat from ever increasing human impacts.
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INTRODUCTION

Coastal and estuarine systems are highly productive environments and essential fish habitats noted for their role
as nursery grounds for many marine species, especially those associated with the continental shelf (Beck et al.,
2001; Peterson, 2003). Estuaries are known the world over as breeding and nursery grounds for a variety of
marine fishes. Most of the estuarine fishes are indeed not permanent residents there but seasonal migrants from
marine areas, especially during their early stages of life. Apart from several marine fishes many other marine
organisms, like several shrimp species use estuaries as feeding grounds especially during their early stages
(McHugh 1967; Staples 1980; Haedrich 1983; Kannappan and Karthikeyan, 2013). Anadromous species of
fishes migrate from sea through the estuary into the freshwater to spawn whereas catadromous fishes move
seawards from fresh water en-route to their marine breeding/feeding areas (Haedrich, 1983; Dando, 1984). The
marine-estuarine inter-dependence is indispensable for the life cycles of many organisms (Jhingran, 1982, Chao
et al., 1982, 1986; Muelbert and Weiss, 1991; Vieira and Castello, 1997).

Estuarine areas are densely populated by humans due to their high productivity, especially from the point of
fisheries, apart from mangroves, salt production, as habitats of salt tolerant rice, for coconut cultivation,
aquaculture, water transport etc (Nandan, 2008, Ramachandra et al., 2013). Few habitats offer a more
challenging environment to marine fishes than bays and estuaries. These interfaces between land and sea at river
mouths present highly variable physical and chemical conditions for marine fishes many of which have narrow
tolerances to these environmental gradations such as water temperature, salinity, dissolved oxygen, and pH,
which change dramatically over space and time in the relatively shallow estuaries, unlike in the sea. Additional
complexity in estuarine habitats is created by waterscape elements like mangroves, mudflats and salt marshes
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associated or in continuity with them, which react differently to water currents, undergo different degrees of
aerial exposure, creating even isolated pools of water during low tides. These dramatic environmental
fluctuations notwithstanding, bays and estuaries throughout the world are recognized as important fish habitats,
serving as spawning and nursery sites, migration routes, and areas naturally supporting large populations of
certain coastal fish species (McHugh, 1967; Haedrich, 1983; Elliott, 2002). Estuarine fishes can be divided into
two broad categories according to where they spawn, i.e. spawning in the estuary itself or in the sea. The life
cycle of many marine fishes usually involves a predominantly estuarine juvenile phase and a more marine based
adult phase. Some species may attain sexual maturity within the estuarine environment but spawning might
occur in the sea, due to the more stable environment for the survival of the egg, embryonic and larval stages
(Wallace, 1975a; 1975b).

OBJECTIVES
The main objectives of the current study are:
e To inventorise fin-fish diversity of Aghanashini through field survey.
e To bring out the role of the estuary in the life cycle of many commercially important fin fishes, from
secondary sources.

MATERIALS AND METHODS

Study area: The study was carried out in the estuary of Aghanashini estuary (Lat 14.391° to 14.585 ° N Long
74.304 © to 74.516 © E) of Kumta taluk in the Uttara Kannada district of central west coast in the Karnataka
State of India (Fig. 1). Aghanashini is a 121 km long, west flowing river from central Western Ghats of South-
west India. Its confluence with the Arabian Sea is a wide estuarine spread of about 48 sq.km area.

Sampling methods: Fish samples were collected on monthly basis from June 2011 to May 2012 from the cast-
net hauls, with the help of local fishermen. In addition fishermen were interviewed regarding the availability of
fishes in different seasons (pre-monsoon, monsoon, post-monsoon). Fish specimens collected for identification
were preserved in 70% alcohol and kept in the Kumta field station of the Centre for Ecological Sciences of the
Indian Institute of Science, Bangalore. Standard keys by Jayaram (1984), Day (1989), Talwar & Jhingran
(1991), Munro (2000), and fish base website (www.fishbase.org) were used for identification.

RESULTS AND DISCUSSION

Altogether 77 fish species from 47 families were recorded from Aghanashini estuary. Of them 17% were
basically marine, 57% marine-estuarine and 24% of wide ranging habitats sh ifting from marine to estuary and
even moving into fresh water. Only a single species Etroplus suratensis used estuarine to fresh water habitat
zone (Fig. 2). Tenualosa ilisha, the famed table fish River shad, is an anadromous fish of Aghanashini estuary,
the adults of which are known to move from the foreshore and lower estuary into the upstream fresh water
portions of the rivers for spawning (Panhwar ef,al. 2011). Various studies elsewhere reveal most of the
Aghanashini estuary fishes have adult stage in the Sea and juveniles enter the estuary which performs the role of
nursery and feeding grounds. These on attaining maturity, or as sub-adults return to the sea for egg laying.
Notable commercial fishes of this category are Terapon jarbua, Gerres filamentosus, Liza parsia, Lutjanus
ruselli, Lates calcarifer etc (Krishnamurthy and Jayaseelan 1983; Blaber 1986; Robertson & Duke 1987;
Krishnamurthy et al., 1978; Davis, 1988; Blaber and Milton 1990; Miu et al., 1990; Thollot et al., 1990).

Yet another category of marine fishes like Carangoides Praeustus, Rastrelliger kanagurta, Nemipterus
Japonicas, Cephalopholis boenak, Pseudorhombus javanicus, Scomberomorus commerson, Pampus argenteus,
Glaucostegus halavi etc. are strictly stenohaline marine fishes which enter the downstream estuary portion
during pre-monsoon high salinity period only, obviously for feeding purposes. Few of the marine Herrings,
Cods and Whitings, recorded from Aghanashini, are reported elsewhere as utilising estuarine habitats as nursery
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grounds (Wheeler, 1978; Potter ef al., 1988; Henderson & Holmes, 1989; Rogers et al., 1998, Power et al.,
2000b).

According to Ellis et al., (2012) Horse mackerel (Trachurus trachurus), a fully marine fish, occasionally
occurred in estuaries; it holds good for Mackerel (Scomber scombrus) as well. It has been suggested that nursery
grounds are those sites where juveniles occur at higher densities, have reduced rates of predation and have faster
growth rates than in other habitats, which should result in nursery grounds providing a greater relative
contribution to adult recruitment in comparison to non-nursery ground habitats (Beck et al., 2003; Heupel ef al.,
2007). Some Soles or flatfishes are marine species that utilise estuarine areas as nursery grounds (Claridge &
Potter, 1987). Aghanashini estuary is rich in soles as we have already recorded 6 species.

We recorded the juveniles and adults of several euryhaline fish species (tolerant of wide ranging salinity) such
as  Thryssa species, Secutor insidiator, Opisthopterus tardoore, Ambassis ambassis, Otolithes ruber,
Carangoides praeustus, Cephalophalis boenak, Nemipterus Japonicus, Arius species, Mugil cephalus etc. in the
Aghanashini estuary. Premcharoen (2013) found some of these fishes in Mae Klong Estuary of Thailand.
Robertson and Blaber (1992) associated their juvenile stages with the estuary. Costa and Bruxelas (1989)
studied the structure of fish communities in Tagus estuary Portugal state that, since the estuary has high
production of suitable food it acts as a nursery ground. Terapon jarbua occurs throughout the Aghanashini
estuary in all stages. Miu (1990) observed the larvae and Juveniles of the species as entering the estuary of
Tamshui river for feeding and retreat to the deeper water farther away from the mouth for spawning when fully
grown. The Seabass (Lates calcarifer) estuarine to fresh water fish requires greater depths (10-15 m) and higher
salinity for spawning. Therefore most adults move into the river mouth areas and the sea for gonadial maturity,
during the monsoon period. The larvae / fry /fingerlings move into the estuary for further development and
feeding (James and Marchamy, 1987; Mathew, 2009).

CONCLUSION

Tropical estuaries, rated among the highest productive and biodiversity rich ecosystems of the world are also
most impacted by humans, directly or indirectly. Direct impacts are related to overharvests of resources,
clearances of mangroves, reclamation for housing and agriculture, dredging and constructions for ports,
construction of embankments, conversions into aquaculture, sand and shell mining etc. Indirect impacts are
mostly related to upstream execution of dams which alter the water flow regime into the estuary, deforestation
in catchment areas, pollution and dumping of wastes etc. Estuarine areas being densely populated places
resource extraction is of high order with scanty concern for sustainability of the system. It is seldom ever seen
by decision makers and developers that the estuarine areas are crucial places for not only estuarine fishery but
also for healthy marine fishery. Several marine fishes are known to use the estuarine areas as nurseries for their
young ones, which on maturity or as sub-adults return to the sea for breeding purpose. Therefore ecological
degradation of estuaries directly or indirectly are going to have far reaching adverse consequences not only on
fishery associated with estuary but also will lead towards impoverishment of marine fishery. The case study
conducted in Aghanashini estuary goes to illustrate its vital role in sheltering and nurturing marine fishes and
calls forth an integrated approach towards more concerted studies and efforts towards conservation of the
waterscape and landscape elements associated with the estuary.
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Table 1: The role of estuary in the life cycle of some species/Family/Group of fishes, from available

sources.

NAME (Species/ Family/Group)

Relation with estuary

Reference

Acentrogobius griseus

Entire life cycle

Blaber,1997.

Ambassidae

Entire life cycle

Blaber, 1997

Ambassis commersoni Nursery Jayaseelan & Krishnamurthy, 1980
Apogon hyalosoma Entire life cycle Blaber, 1997

Aridae Adults Blaber, 1997

Arrids and Mugillids Juvenile stage (nursery) Robertson. & Blaber. 1992.
Carangidae Juveniles Blaber 1997

Clupeids(Ophisthopterus tardoore)

Entire life cycle

Blaber 1997

Cynoglossus punticeps Nursery Krishnamurthy & Jayaseelan 1983
Engraullidae Entire life cycle Blaber 1997
Ephinephelus Juveniles and Adults Blaber and Milton 1990,Thollot et al., 1990

Etroplus suratensis

Adults & juveniles in estuary; even
enters fresh water

Jayaseelan & Krishnamurthy, 1980

Gerres filamentosus Fry move into mangrove areas etc. Divakaran & Kuttyamma, 2014.
Gerres limbatus Nursery & adults http://fishbase.sinica.edu.tw
Gobidae Entire life cycle Blaber, 1997

Herrings, Cods and Whitings

Nursery

Power et al., 2000b, Wheeler, 1978; Rogers et al.,
1998.

Lates calcarifer

Nursery & adults; breeding in sea

Jhingran & Natarajan, 1969

Lates Calcarifer

Adults and Juveniles

Krishnamurthy & Jayaseelan 1986

Leiognathidae, Engraulidae, Siganidae

Nursery

Sichum & Tantichodok 2013

Liza parsia

Spawning in sea; estuary nursery to
adults

Talwar and Jhingran 1991

Lutjanus argentimaculatus

Juveniles, young adults in mangrove
areas

Talbot 1985; Blaber and Milton, 1990; Thollot et al.,
1990

Lutjanus ruselli

Juveniles in mangroves

Blaber & Milton 1990, Davis, 1988

Mugil cephalus

Fry enter estuary, feed on algae &
vegetable debris

Krishnamurthy & Jayaseelan, 1984, Maha. St. Gazett

Platax orbicularis

Juveniles and Adults

FAO, 2001

Polynemidae Juveniles Blaber, 1997
Pomadasyidae Adults and juveniles Blaber, 1997
Scatophagus argus Nursery Jayaseelan & Krishnamurthy1980
Secutor ruconius Nursery Jayaseelan & Krishnamurthy1980

Sharks and Rays

Nurseries; feed on clams, oysters etc

Mabha. St. Gazett

Siganus vermiculatus

Entire life cycle

Blaber, 1997

Sillago sihama

Nursery & adults also use estuary

Jayaseelan & Krishnamurthy1987

Sole Nursery Claridge & Potter, 1987

Ascends into fresh water for
Tenualosa ilisha spawning Panhwar et,al., (2011)
Terapon jarbua Feeding; breeding in estuary reported | Tsu —ChanMiu (1990)
Thryssa malabarica Nursery Krishnamurthy & Jayaseelan 1981
Thryssa mystax Nursery Jayaseelan & Krishnamurthy1980
Tylosurus strongylurus Nursery Jayaseelan & Krishnamurthy1980
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Fig. 2 Habitat combinations of estuarine fishes of Aghanashini (based on www.fishbase.org)

60

50

40

% of species

M-Marine, M,E-Marine-Estuarine, E-Estuarine, E,F-Estuarine- Fresh water, M,E,F-Marine-Estuarine-
Freshwater



