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Abstract 

The settling behavior of the oyster is important for oyster culturists to collect the oyster seed 

from wild. Most biological studies of the potential oyster culture have dealt with settling 

behavior of the oyster larvae. The environmental factors such as water temperature and salinity, 

condition of the cultch and method of exposure influence on the rate of oyster spat settlement. 

Growth and settling of the oyster larvae have been observed to be optimum when salinity and 

temperature regimes are steady. Biofouling is a universal phenomenon which poses problems to 

the oyster culturists. The general view is that some degree of fouling may not cause serious ill 

effects to the spat or to the adult oysters. Interactions of fouling organisms with oyster spat may 

cause low settlement, survival and growth of oysters. 
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Introduction 

Oysters are ecosystem engineers that influence ecological processes such as maintenance of 

biodiversity, population and food web dynamics, nutrient cycling and water quality maintenance.   

They generally inhabit in lagoons, estuaries and backwaters. They are considered as the keystone 

species that provide habitat, shelter and food for their associated organisms and are excellent 

tools for biodiversity restoration in degrading brackishwater ecosystems (Sanjeeva, 2008). 

 



International Journal of Advanced Scientific and Technical Research                      Issue 5 volume 3, May-June 2015 

Available online on   http://www.rspublication.com/ijst/index.html                                                     ISSN 2249-9954 

R S. Publication, rspublicationhouse@gmail.com Page 343 
 

Principal factors favorable for the propagation, growth and general welfare of an oyster 

community are character of bottom, water movements, water temperature, salinity and food. In 

wild, oysters usually settle on the hard surfaces like oyster shells, rocks and sticks. Given a 

choice, some species of oyster prefer calcareous substrates like shell and lime stone (Walters et 

al., 2002). The rate of settlement of oyster spat is influenced by physico-chemical and biological 

factors in the habitat (Nestlerode et al., 2007). The rate of settlement of oyster spat is important 

to determine the potential for oyster fisheries in brackishwaters.  

Rate of oyster spat fall 

The settling behavior of the oyster is important for oyster culturists to collect the oyster seeds 

from wild. Most biological studies of the potential oyster culture have dealt with settling 

behavior of the oyster larvae. The biological cues to oyster larval settling are related to the fact 

that oyster larvae are gregarious and respond to a waterborne pheromone or metabolite released 

by oysters that have already metamorphosed (Hidu and Haskins, 1971).    Richie and Menzel 

(1969) observed that the oyster larvae preferred the dark under surface of the shells for the 

settlement under laboratory conditions. While investigating the importance of temperature and 

light they concluded that orientation of the cultch (material on which the oyster spat settles) is an 

important factor in natural waters for spat settlement. In general, concave or convex substrates 

seem to be more attractive for larval settlement than flat or even substrates; similarly, poorly-

illuminated areas are preferred to clear or illuminated surfaces (Alagarswami et al., 1983; 

Doroudi and Southgate, 2002).  

Soong et al. (1981) reported that Crassostrea gigas preferred concave surface than convex 

surface of the clutch material in Shun Sun Sandy beach estuary, China. Studies of Angell (1986) 

on C. gryphoides revealed that horizontally suspended collectors collected more spat on their 

lower surface. A detailed investigation by Muthaiah (1987) on oyster farming suggested that 

condition of the cultch and method of exposure were the major factors for oyster settlement. The 

low number of collected spat may be due an inappropriate collection technique and /or the poor 

condition of the larvae. Experiments using different spat collectors showed that empty oyster 

shells and close meshed plastic baskets were more efficient (Reuben et al., 1983). The 

environmental factors such as water temperature and salinity influence on the rate of oyster spat 

settlement. Carlson (1982) in his experiment on C. gigas found that temperature had a significant 
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effect on the settling of larvae. At temperature from 15 to 30ºC, the percentage of larval settling 

increased as temperature increased during 48h period. Scholz et al. (1985) also showed that the 

water temperature plays an important role in settlement of C. gigas spat. At 10ºC no settling 

occurred while good settling of spat occurred at 21 ºC. Experiments on American oyster, C. 

virginica showed that settling started when the water temperature reached 21.6±0.7ºC in April 

(Kenny et al., 1988).  

     Nair and Nair (1985) while studying settlement pattern of C. madrasensis at different habitats 

in and around Cochin Harbour reported that the settlement pattern was considerably influenced 

by the distribution of salinity at various stations. The peak settlement was recorded when salinity 

ranged between 22.4 and 33.0ppt.  Thangavelu (1988) studied the settlement of C. madrasensis 

in Pulicat Lake and showed that the settlement of spat was high during May and low during 

November, when the salinity was high and low respectively.  The proportion of C. gigas larvae 

settling was also affected by temperature, salinity,  feeding levels, depth, tidal phase, water 

circulation rate and cultch type(Poland and Broadely,1998; Quayle and Newkirk, 1989). Davis 

(1985) demonstrated that lowering of salinity from normal level to 15% has not resulted in 

mortality of the larvae. However, at salinities below 12.5ppt, 90-95% of the larvae died 

indicating that they are lethal. Optimum growth and setting of the larvae of C. madrasensis have 

been observed at salinities 28 to 31.5ppt and at temperatures of 25 to 27ºC (Narashiman, 2005). 

Duppy et al. (1977) have successfully settled the larvae within 9-11days at salinity range of 15- 

20ppt at a temperature of 27 ºC and the larvae of C. gigas at 20ppt and in 27 ºC. Growth and 

setting of the larvae have been observed to be optimum when salinity and temperature regimes 

are steady (Aswani et al., 2008). 

          Young and Travina (1983) from their spat fall forecasting programme for the oyster C. 

iredalei, Hemmamaylan River, Philippines suggested that the daily counts in larvae in plankton 

samples may be used to forecast the spat fall. They also reported that oyster spat fall was good in 

the months of July, August and September. In salt water creeks near Karachi, Pakistan, the 

settlement of oyster larvae (C. rivularis) was continuous round the year except for the monsoon 

months. Peak settlement of larvae was recorded during September-October (Moazzam and Rizvi, 

1983). Rao et al. (1983) reported that spat fall of C. madrasensis took place between January and 

April and generally only small numbers of spat were seen to set on spat collectors in other 
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periods of the year. Purushan et al. (1983) carried out similar experiments on setting of C. 

madrasensis in Cochin backwaters and found that the spat fall commenced in July. According to 

Reuben et al. (1983), the settling of C. madrasensis   spat takes place throughout the year in 

Bheemanipatnam backwaters. However, two well marked spawning periods, February-June and 

September - December were present. March and October appeared to be the months of peak 

settling. They also reported that spat collectors kept on or near the bottom had more spat than 

those kept off the bottom.   Rao et al. (1983) opined that the settling of C. madrasensis spat at 

Athankari estuary took place between January and April and generally only small numbers of 

spat were seen to set on spat collectors during the other periods of the year. Indrasena and 

Wanninayake (1986) reported that November-January, June and August were the peaks for the 

settlement of C. belcheri and C. madrasensis in the Crow Island area, Sri Lanka. Ahmed et al. 

(1987) observed that spat fall of C. rivularis in Gharo-Phitti Saltwater Creek near Karachi 

commenced in April and continued till October with peak settlement during April-July.        

The maximum mean number of spat on experimental plates was 17.22/cm² observed in Crow 

Island area, Sri Lanka (Indrasena and Wanninayake, 1986). The Oyster spat settlement at four 

oyster reefs in Mobile Bay, Alabama, USA was studied from August to October 1998 and May 

to mid November 1999(Imad et al., 2000). In this study, spat set data revealed that the significant 

variation between the four sites and between the 2 years.   During August 1981, the oyster spat 

density in Chunnambaru estuary, Pondicherry varied from 160 to 3010 No/m
2 

(Rao et al., 1983). 

The same author observed oyster spat density of 300-1500 No/m
2 

in the Pulicat Lake and 90-

1800 No/m
2
 in the Ennore estuary. In Nethravathi-Gurpur estuary, Karnataka, fouling of 

barnacles and polychaetes caused poor growth of oyster larvae (Crassostrea madrasensis) and 

the breeding season of these organisms coincided with C. madrasensis resulted in intense 

competition for space. Hidu and Haskin (1981) have also recorded annelids, molluscs and 

polychaetes on oyster cultch. Haung et al.(1982) recorded 61 species of fouling organisms along 

the southern coast of Dongtur Island, Balanus sp being the most dominant. The period of 

maximum settlement was found to be June-September. Recently, the rate of oyster spat fall was 

assessed in Mulky estuary, Karnataka, south west coast of India (Ganapathi Naik and 

Gangadhara Gowda., 2013b).  The average rate of spat fall ranged from 24.96 to 1058.43 No/m². 

The spat fall rate was found to be higher on concave surface than convex surface of the oyster 

shells set for studying spat fall rate. The most suitable period for oyster spat collection in the 
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Mulky estuary is from December to January and April to May. January and April appeared to be 

the months of peak settling. 

Biofouling is a universal phenomenon which poses problems to the oyster culturists. The 

general view is that some degree of fouling may not cause serious ill effects to the spat or to the 

adult oysters. Fouling becomes a problem only when 1) the degree of fouling is large enough to 

undermine procurement of spat and 2) seriously affects the well being, survival and growth of 

freshly settled spat. Fouling is a serious problem in the tropics and the culture systems must be 

evolved which can economically overcome it. Daniel (1954) studied the seasonal variations in 

the settlement of fouling organisms in the Madras harbour and commented upon the abundance 

and succession of sedentary communities.  

        Littlewood’s (1980) study suggested that fouling organisms may limit the settlement of 

Polydora and subsequently their effect on oysters, as in the absence of fouling, greater volume of 

silt settled over oysters and provided a suitable habitat for the mudworms. Interactions of fouling 

organisms (especially barnacles) with oyster spat were found to cause low settlement, survival 

and growth of oysters (Sundaram, 1988). In the Pulicat Lake, Thangavelu and Sanjeevaraj (1998) 

observed that Modilus sp formed 8% of the foulers. In the Ashtamudi Lake, Kripa (1998) found 

them to be dominant during the post monsoon season in the intertidal oyster beds. Modiolus sp 

and Perna viridis were found on cultured oysters in the Ashtamudi Lake (Velayudhan et al., 

1998). The acorn barnacle, Balanus amphitrite is the dominant species on C. madrasensis beds 

in the Pulicat Lake accounting for 69.5% of the foulers (Thangavelu and Sanjeevaraj, 1998). The 

polychaetes, Marphysa gravelyi, Eunice sp. and Polynoe sp. have been found in the oysters in 

the Athankarai estuary (Rao et al., 1987). Hydroides lunilfera, Spirobis sp. and Pomatoceros sp. 

are the common polychaetes observed on C. madrasensis in Pulicat and Ashtamudi Lakes 

(Thangavelu and Sanjeevaraj, 1988; Kripa, 1998). 

        In Godavari estuary, Andra Pradesh, Thomas et al. (1993) listed different fouling 

organisms. The important ones were   Balanus amphitrite, Electra bengalensis and Alderina 

bengalensis. Along Cochin backwaters, Balanus sp was found to be an important fouling 

organism, the maximum growth rate of which was recorded as 0.47mm/day (Narashiman, 2005).  

Hosack et al. (2006) compared habitat association of biofoulers in intertidal mudflats, seagrass 

(Zostera marina) and oyster (C. gigas) habitats and found that association of biofoulers was 
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more in oyster beds. Glancy et al. (2003) observed specific pattern of occupancy by decapod 

crustaceans in seagrass, oyster and marsh-edge habitats in a northeast Gulf of Mexico estuary, 

USA. The oyster reefs were disappeared from eastern Australian estuaries due to the impact of 

colonial settlement of foulers or mud worm invasion (Ogburn et al., 2007). In Mulky estuary, 

Karnataka, the oyster foulers such as barnacles and polychaetes were found on C. madrasensis 

and S. cucullata.  The acorn barnacle (Balanus amphitrite) was found to be dominant both on C. 

madrasensis and S. cucullata(Ganapathi Naik, M and Gangadhara Gowda., 2013b). Some 

predators of oysters such as Polydora ciliate, Cliona sp, Cirithidea citrinum, Cirithidea obstusa,  

Natica tigrina, Polinices  melanostomus, Cymatium  cingulatum, Thias sp, starfish and crabs 

were reported in oyster beds of  Mulky estuary, Mangalore, Karnataka (Ganapathi Naik, M and 

Gangadhara Gowda., 2013c). 

 Conclusion 

         The settling behavior of the oyster is important for oyster culturists to collect the oyster 

seed from wild. The peak period for the highest oyster spat collection must be known to enable 

the oyster farmers to collect the spat for culture. The peak period for the spat collection may vary 

depending on the geographical location and other environmental conditions. However, farmers 

may collect spat during peak periods to get highest quantities of spat so as to enable them to 

increase culture yield and earn good income. It is found that breeding period of some fouling 

organisms and oysters coincide. However, while collecting oyster seed care to be taken about 

fouling organisms which may pose problems to the oyster culturists. 
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