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Abstract

The occurrence and distribution of finfish eggs and larvae is an integral part of a fishery research programme.
Finfish eggs abundance data is an important for patterns of distribution, an areas providing information for nursery
ground and a range of adult and spawning trends. The density of fin fish eggs at all stations showed a seasonal
variation. The maximum number of eggs were recorded during post-monsoon followed by pre-monsoon, summer
and monsoon seasons. The seasonal occurrence of finfish eggs did not follow a similar pattern during the two-year
period of study. This might be due to the fluctuation in the environmental parameters. Environmental parameters
such as rainfall, atmospheric temperature, water temperature, salinity, pH and dissolved oxygen were recorded and
correlated with the distribution of fish eggs. It is evident from the present study that the water temperature and salinity
appear to play a significant role in determining the distribution of fin fish eggs in the study area.
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Introduction

Estimation of abundance of fish eggs and larvae helps to evaluate
marine fishery resources. Most of the marine fishes spawn in the open
sea and produce pelagic eggs and larvae [1,2]. By regular collection
of plankton, it is possible to map the marine area with respect to the
breeding of fish and the relative abundance of ichthyoplankton of
commercial fish stock, and use the information as an index of fish
abundance or for the prediction of year class strength. Generally fishes
spawn during a definite time of the day and this has been found to
be true in marine fishes of Porto-Novo region [3,4]. Investigation on
the occurrence and distribution of finfish eggs and larvae is an integral
part of a fishery research programme. Most of the eggs and almost the
larvae are pelagic and it is easy to sample several species over a wide
area with simple plankton nets. Regular sampling of ichthyoplankton
is essential for locating shoals of adult fishes and their spawning
grounds. Ichthyoplankton studies are extensively useful in fishery
investigation. Information on fish eggs and larvae of a particular region
is useful in understanding the spawning season of fishes of commercial
importance. Studies on the early developmental stages of fish allow us
to comprehend the biology of the species besides determining their
spawning seasons and to estimate spawning stock abundance. Such
a study is also an essential prerequisite in undertaking the spawning
biomass of target species monitoring, changes in exploitable stocks
and yields, forecasting trends of production etc. [3-5]. Distribution
of the early developmental stages, in space and time is known with
considerable precision so that sampling effort can be efficiently
concentrated in areas and time periods when they will be most effective
[6]. Generally, fishes spawn during a definite time, hence, studies on
the seasonal occurrence of fish eggs and larvae are useful in locating
shoals of fish and their breeding grounds. Till recently studies on the
quantitative aspects of fish eggs and larvae in Indian seas were limited
to studies on their taxonomy, seasonal abundance based on material
from the inshore plankton and post larval fish collections from
restricted localities.

Materials and Methods

The study was conducted at Muthupettai coast during between
from January 2011 to December 2012. Finfish eggs were collected every

month in the early hours of the day during high tide, with the help of
plankton net of diameter 0.5 m made of bolting silk (No: 10 mesh size,
158 pum). Volume of water filtered was quantified with the help of a
calibrated flow meter (General Oceanics, INC model) attached to it.
The net was towed horizontally along the surface water at a constant
speed of 1.0 km/hr for about 15-20 minutes in each station by adopting
the method of Venkataramanujam, Ramamoorthi and Bensam [7,8].
Samples from all the stations were preserved onboard in 5% buffered
formalin-seawater and sorted in the laboratory [9]. Fin fish eggs were
sorted out from this sample and their abundance was expressed as
number of eggs/100 m®.

Description of the Study Area

Station I (Sethukuda)

This station is situated at 10°20°49.68” N Lat. and 79°32°13.23” E
Long. The average depth of the station is about 1 metre. Avicinnia sp.
is dominant in this station (Plate 1).

Station IT (Lagoon)

This station is situated between 10°20°19.71” N Lat. and 79°31°52.64”
E Long. The Lagoon is shallow with an average of 1 m depth. Avicennia
sp. borders the Lagoon (Plate 1).

Station III (Chellimunai)

This station is situated at 10°19°42.56” N Lat. and 79°33°35.10” E
Long. This station is shallow with an average depth of 1.5 m. The station
is dominated by Avicennia sp (Plate 1).
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Station IV (River Mouth)

This station is situated at 10°18'2076” N Lat. and 79°31°08.02” E
Long (Plate 1).

Results and Discussion

Seasonal abundance and species/genus wise density of finfish
eggs in the Muthupettai waters

Family: Ophichthidae

Ophichthys sp.: Ophichthys sp. single egg was observed during
April-2011 at station II and maximum (29 eggs/100 m’®) observed
during January-2011 at station IV. During second year also a single
egg was noticed in the station II during July-2012 and Maximum 36
eggs/100 m’ observed during January -2012 at station IV (Figure 1).

Considerable numbers of Ophichthys sp. eggs were observed
during pre-monsoon, early month of monsoon and late month of
post monsoon seasons. Present observation gives the picture about
lengthened spawning period of these fishes. However, Ganapathi and
Raju [10] observed only in post-monsoon season along Waltair coast.
Manickasundaram [11] observed in early month of monsoon and pre-
monsoon season at Coleroon estuary complex along the south east
coast of India.

Plate 1:The study area (Muthupettai).

during the study period (January-2011 to December-2012).

Family: Engraulidae

Setipinna taty: Minimum density (3 eggs/100 m®) was observed in
May 2011 at station II and maximum (30 eggs/100 m?) in February
2011 at station IIL. In 2012 only single egg observed in the station III
during December-2012 and maximum (32 eggs/100 m®) at station III
during the month of January (Figure 2).

Thangaraja [12] observed the occurrence of this species eggs during
post-monsoon season in the Parangipettai coastal waters. The present
observation in the Muthupettai waters confirms that the spawning
activity of these fishes is during the post-monsoon season.

Stolephorus tri: Stolephorus tri 3 eggs/100 m® of were collected
during May 2011 at station II and (54 eggs/100 m®) in November at
station IV. In 2012, the minimum density of 2 eggs/100 m’ were
observed in January-2012 at station I and maximum of 60 eggs/100 m’
in October -2012 at station III (Figure 3).

Occurrences of the eggs of Stolephorus tri was observed almost
throughout the year in Muthupettai waters. Bensam [8] recorded
the eggs of this species during summer months from Parangipettai
waters, Nair [13] observed December to January in the Madras coastal
waters. Siraimeetan and Marichamy [14] observed biannual spawning
season of this species along the Tuticorin coast, Ramaiyan et al. [15]
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Figure 2: Distribution of Setipinna taty eggs along Muthupettai coastal waters
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Figure 1: Distribution of Ophichthys sp eggs along Muthupettai waters during
January-2011 to December-2012.
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Figure 3: The monthly variation of Stolephorus tri eggs Muthupettai
coastalwaters.
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collected these eggs throughout the year from Parangipettai coast,
these observations are in support of the present findings.

Stolephorus punctifer: Minimum number (1 egg/100 m’) was
observed in July 2011 at station I and maximum (35 eggs/100 m®) in
August 2011 at station III. During the second year 2012, the minimum
density (1 egg/100m’) was observed during May -2012 at station III
and maximum density (31 eggs/100 m®) in July at station III (Figure 4).

Eggs of Stolephorus punctifer were collected during the early month
of pre-monsoon (July-September), post-monsoon (January-March)
and summer (October-December) during the present investigation.
Observation made during post-monsoon and summer from Madras
and along Coleroon estuary and observed this eggs in Porto Novo
waters during both pre and post-monsoon and also in summer are in
support of the present investigation [11,13,15].

Stolephorus heterolobus: Minimum number (1 egg/100 m’) was
observed in April at station IV and maximum (60 eggs/100 m’) in
January at station IIL. In the second year these eggs were observed
minimum density in the station IV (1 egg/100 m’) during May 2012
and maximum (55 eggs/100 m°) in station III during March 2012
(Figure 5).

In the present investigation, Stolephorus heterolobus eggs was

e 0
ST == ST-ll e STl ===ST-VI

No of Eggs/100m?
>
v
Lt
LJ

)

Figure 4: Distribution of Stolephorus punctifer eggs along Muthupettai
coastal waters during the study period (January-2011 to December-2012).
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Figure 5: Distribution of Stolephorus heterolobus eggs along Muthupettai
coastal waters (January-2011 to December-2012).

observed only during post monsoon and summer seasons and is
suggesting that the breeding of this species may be takes place only
in these seasons. This observation coraboram works are made in the
Coleroon estuarine complex and along the Parangipettai coastal waters
[11,15].

Stolephorus macrops: Figure 6 shows the monthly variation of eggs
of Stolephorus macrops along Muthupettai coastal waters. Minimum
density (2 eggs/100 m*) was observed in September at station II and
maximum (24 eggs/100 m®) in February at station II during the year
2011. In 2012, a single egg was observed in October at station IV and
maximum density (20 eggs/100 m?) was observed during February at
station L.

Stolephorus macrops eggs were found to occur during postmonsoon
and premonsoon, in the present investigation. In Parangipettai coastal
waters, Thangaraja [12] found these eggs during February to March
and Manickasundaram [11] observed during January to March with
peak abundance in March along Coleroon estuary. Ramaiyan et al.
[15] observed these eggs during post monsoon and summer season in
Parangipettai waters.

Thryssa dussumieri: Figure 7 shows the distribution of the eggs of
Thryssa dussumieri along Muthupettai waters. During the study period,
the minimum density (1 egg/100 m’) was observed during September
at station III and maximum (38 eggs/100 m’) in March at station IV.
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Figure 6: Distribution of Stolephorus macrops eggs along Muthupettai coastal

waters (January-2011 to December-2012).
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Figure 7: Distribution of Thryssa dussumieri eggs along Muthupettai coastal
waters (January-2011 to December-2012).
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In 2012, the minimum density (1 egg/100 m?®) was observed in April
at station IT and maximum (35 eggs/100 m’) in August at station III.

Thryssa dussumieri eggs were found in pre monsoon, post monsoon
and summer seasons during the present investigation. The present
observations are in agreement with the earlier ones made by [7,8,12,15]
along Parangipettai coastal waters.

Thryssa mystax: Figure 8 shows the monthly variation of eggs of
Thryssa mystax along Muthupettai waters. In the year 2011, minimum
density was observed during August (1 egg/100 m®) at station I and
the maximum (21 eggs/100 m*) during January at station IV. In year
2012, the minimum density of these eggs (2 eggs/100 m®) was noticed
in August at station I and maximum (23 eggs/100 m’) in February at
station III.

Thryssa mystax eggs were found in this investigation during post
monsoon, early months of summer and premonsoon seasons in
Muthupettai waters. Similar observations were made from Coleroon
estuarine, Parangipettai coastal waters and in Madras the coast
[7,11,15,16].

Thryssa hamiltoni: Monthly variation in the distribution of Thryssa
hamiltoni eggs along Muthupettai coastal waters is shown in Figure 9.
The minimum density of these eggs (1 egg/100 m?®) were observed in
April at station IV and the maximum density of (22 eggs/100 m?®) were
observed in January at station II. In the year 2012, 3 eggs/100 m® were

observed in July at station IT and (22 eggs/100 m?) in February 2012 at
station I.

Eggs of Thryssa hamiltonii were found to be abundant during the
post monsoon and summer months. The eggs of Thryssa hamiltonii
were also observed [7,8,15].

Family: Pristigastridae

Opisthopterus tardoore: During the first year, the minimum density
(1 egg/100 m®) was observed in December at station I and maximum
(42 eggs/100 m?) in October at station IV. During the second year, the
minimum density (2 eggs/100 m*) was observed in October at station
IT and maximum (49 eggs/100 m?) in March at station IIT (Figure 10).

Opisthopterus tardoore eggs were found to be abundant in the
Muthupettai waters. These eggs were reported during post monsoon
and summer in the Vellar estuary in the Coleroon estuarine [7,11,15,17].

Family: Chirocentridae

Chirocentrus dorab: The distribution of the eggs of Chirocentrus
dorab is depicted in the Figure 11. During the first year of the study
(2011), one was observed in September at station IV and 27 eggs/100
m?’ in September at station III. In the year 2012, the minimum density of
1 egg/100 m*® was observed in December at station III and a maximum
23 eggs/100 m® in November at station III.
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Figure 8: Distribution of Thryssa mystax eggs along Muthupettai waters
(January-2011 to December-2012).
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Figure 10: Distribution of Opisthopterus tardoore eggs along Muthupettai

coastal waters (January-2011 to December-2012).
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Figure 9: Distribution of Thryssahamiltoni eggs along Muthupettai coastal
waters (January-2011 to December-2012).
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Figure 11: Distribution of Chirocentrus dorab eggs along Muthupettai

waters (January-2011 to December-2012).
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Chirocentrus dorab eggs were collected during premonsoon,
monsoon and postmonsoon seasons from Muthupettai waters. Similar
observations were made in the Coleroon estuarine system as well [11].

Family: Clupeidae

Esculosa thoracata: A single egg observed in December at station
IV and maximum

(25 eggs/100 m?) in February at station IV. In the second year,
the minimum density was in April (1 egg/100 m’) at station II and
maximum (55 eggs/100 m?®) in October at station II (Figure 12).

The abundance of Esculosa thoracata eggs was found during March,
May to August from Mandapam and during March to October from
Chilka Lake [18,19]. Their distribution during March to October from
Parangipettai was reported [17]. These fishes appear to spawn over an
extended period in Muthupettai waters in the Vellar estuary and in the
Coleroon estuary [7,11].

Sardinella fimbriata: During the first year of the study, the
minimum density was in September (3 eggs/100 m®) at station I
and maximum (54 eggs/100 m’) in February at station III. During
the second year of the study, the minimum density (1 egg/100 m?)
was collected during April at station I and maximum in January (45
eggs/100 m?) at station IV (Figure 13). Sardinella fimbriata eggs were
collected during premonsoon, post monsoon and summer seasons.
Similar observations were made along Coleroon estuary, Parangipettai
coastal waters and along Madras coast [7,8,11,17,20].
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Figure 12: Distribution of Esculosa thoracata eggs along Muthupettai
waters (January-2011 to December-2012).

Sardinella gibbosa: Figure 14 shows the monthly variation of
Sardinella gibbosa eggs along Muthupettai coastal waters. During the
first year of the study period the minimum density (8 eggs/100 m?) were
observed in October at station IIT and maximum (49 eggs/100 m®) in
January at station III. But during the second year, the minimum density
of these eggs (3 eggs/100 m®) was encountered during September at
station I and maximum (45 eggs/100 m?) in January in the same station.

The present findings revealed that the eggs of Sardinella gibbossa
were noticed during monsoon, post monsoon and summer seasons
with a peak spawning activity in January to May along Muthupettai
waters. Similar observations were reported from Parangipettai coastal
waters and along Coleroon estuary that agreed with the present
observation [7,11,17].

Sardinella longiceps: Figure 15 shows the monthly variation of
Sardinella longiceps eggs along Muthupettai coastal waters. During the
first year of the study, a single egg observed in May at station II and
maximum (22 eggs/100 m®) in March and April at station I. During
the second year, single egg observed at station I during September and
maximum (23 eggs/100 m?) in station III during February.

Sardinella longiceps eggs were present during post monsoon,
summer and early month of premonsoon seasons along Muthupettai
waters. The present result confirms that the discontinuous spawning
habit of these fishes. Findings of John and Devanesan [20,21] have
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Figure 14: Distribution of Sardinella gibbosa eggs along Muthupettai

coastal waters during the study period (January-2011 to December-2012).
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Figure 13: Distribution of Sardinella fimbriata eggs along Muthupettai
waters during the study period (January-2011 to December-2012).
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Figure 15: Distribution of Sardinella longiceps eggs along Muthupettai

coastal waters during the study period (January-2011 to December-2012).
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noticed these eggs in the plankton sample during post monsoon
seasons; Lazarus [22] collected these eggs during premonsoon and
monsoon seasons in Madras coast. Venkataramanujam [17] observed
these eggs during monsoon, post monsoon and summer seasons
and Venkataramanujam and Ramamoorthi [7] noticed during post
monsoon and summer seasons along Parangipettai coastal waters.
Ganapathi and Raju [10] observed during the premonsoon, post
monsoon and summer seasons with peak abundance during February
along Coleroon estuary were agreed with the present findings.

Sardinella clupeoides: Figure 16 shows the monthly variation of
Sardinella clupeoides eggs along Muthupettai coastal waters. During
the first year of the study, the minimum numbers of eggs (2 eggs/100
m®) were observed in May at station I and maximum (33 eggs/100 m?)
in February at station IV. In the second year, single egg was in May at
station II and III and maximum (40 eggs/100 m®) in the same month
at station VL.

Eggs of Sardinella clupeoides were collected during post monsoon,
summer, early month of premonsoon and monsoon seasons with a
peak in February along Muthupettai waters. Similar findings were made
and these eggs were observed during monsoon, post monsoon and
summer seasons, these eggs appeared in post monsoon and summer
seasons from Vellar estuary and were observed during monsoon, post
monsoon and summer seasons with a peak during February which
supports the present investigation [8,11,17].

Anadontostoma chacunda: Figure 17 shows the monthly variation
of Anadontostoma chacunda eggs along Muthupettai waters. In the first
year of the in investigation no egg were observed, but in the second
year, single egg was observed in January at station II and maximum (11
eggs/100 m®) in April at station III.

Eggs of Anadontoma chacunda were observed only in the second
year of the study period in the post monsoon and the early months of
summer. Annual spawning of these fish agrees with the previous works
on the east coast where similar observation from Parangipettai coastal
waters were reported [7,12,17,18,20]. Manickasundaram M [11]
observed these eggs during February to May along Coleroon estuary.

Nematolosa nasus: Figure 18 shows the monthly variation of
Nematolosa nasus eggs along Muthupettai waters. During the first year
of the study (2 eggs/100 m?) observed in the month of January in the
station I and maximum (8 eggs/100 m?) were observed in February at
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Figure 16: Distribution of Sardinella clupeoides eggs along Muthupettai
coastal waters during the study period (January-2011 to December-2012).

Station I. During the second year of the study a single egg of this species
observed during March at station I and Maximum (16 eggs/100 m’) in
the station IV in the month of December.

Eggs of Nematolosa nasus were collected during late months of
monsoon and post monsoon seasons during the present study. This
present observation supported by the previous work noticed these eggs
during the post monsoon season from Vellar estuary and this eggs were
observed in the monsoon and post monsoon season in parangipettai
waters [8,15].

Family: Synodontidae

Saurida gracilis: Figure 19 shows the seasonal distribution of
Saurida gracilis eggs along Muthupettai coastal waters. During the first
year of the study, a single egg observed in the month of June in the
station I and maximum (15 eggs/100 m?) in February at station IV. In
second year, the minimum number of egg (1 egg/100 m?) was observed
in January and February at station I and maximum (18 eggs/100 m°®) in
January at station IV.

Saurida gracilis eggs were collected during post monsoon, summer,
late months of premonsoon and late month of monsoon seasons
gives the picture about the prolonged spawning of these fishes. It was
noticed during post monsoon and summer along Parangipettai coastal
waters, during post monsoon along Coleroon estuary and these eggs
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Figure 17: Distribution of Anadontostoma chacunda eggs along Muthupettai
coastal waters during the study period (January-2011 to December-2012).
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Figure 18: Distribution of Nematolosa nasus eggs along Muthupettai
coastal waters during the study period (January-2011 to December-2012).
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were observed in post monsoon and summer, seasons in Parangipettai
waters in the support of the present investigation [7,11,15,17,23].

Saurida tumbil: Figure 20 shows the monthly variation of Saurida
tumbil eggs along Muthupettai coastal waters. During the first year
of the study, the minimum density of these eggs (1 egg/100 m®) was
observed in April at station IT and maximum (9 eggs/100 m®) in May at
station the same station. During the second year of study, a single egg
was obtained in June at station IV and the maximum (6 eggs/100 m?)
in May at the same station.

Saurida tumbil eggs were collected during post monsoon, summer,
premonsoon and late month of monsoon seasons along Muthupettai
coastal waters. However, Venkataramanujam and Ramamoorthi [7]
noticed during post monsoon and summer along Parangipettai coastal
waters, Venkataramanujam [17] observed during post monsoon,
summer and premonsoon seasons, Vijayaraghavan [24] observed
during monsoon season along Madras coast.

Saurida sp.: Eggs of Saurida sp. (5 eggs/100 m®) observed collected
in April at station IV and a single egg was in the same month at station
11, in the second year of study period (9 eggs/100 m?) eggs were obtained
in the month of April at the station IT and (3 eggs/100 m?) collected in
the same month at the IIT and IVth stations along Muthupettai coastal
waters (Figure 21). Ramaiyan et al. [15] observed this egg during early
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Figure 19: Distribution of Saurida gracilis eggs along Muthupettai coastal
waters during the study period (January-2011 to December-2012).
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Figure 20: Distribution of Saurida tumbil eggs along Muthupettai waters
(January-2011 to December-2012).

months of summer along the Parangipettai coast is the similar to the
present findings.

Saurus sp.

A single egg of Saurus sp. was collected during April from station II
and 5 eggs /100 m’ eggs were obtained in the same month in the station
IV. In the second year of the investigation minimum (3 eggs/100 m?)
were observed in the month of April in the station IV and maximum (6
eggs/100 m*) were observed in the same month at the station II (Figure
22). Bapat [18] observed during summer season along Mandapam
coast and Manickasundaram [11] noticed only during April along
Coleroon estuarine are similar to the present findings.

Synodontid Eggs: Only few of Synodontid eggs observed in the first
year of the investigation. Minimum (3 eggs/100 m?) observed in April
at Station IT and maximum (5 eggs/100 m’) in the same month of the
station IV (Figure 23). Ramaiyan et al. [15] observed the eggs in the
month monsoon and pre monsoon in the Parangipettai waters is the
support of the present findings.

Family: Mugilidae

Liza dussumieri: The seasonal distribution of eggs of Liza dussumieri
is depicted in Figure 24. The minimum density (2 eggs/100 m?®) was
observed in April at station IT and maximum (17 eggs/100 m?) in January
at station I. During the second year, the minimum number eggs (4

s N
e ST-| e ST-|| e ST-||| e ST-IV
A

E

8 /

5 /

\ \
& )
Figure 21: Distribution of Saurida sp eggs along Muthupettai coastal waters
during the study period (January-2011 to December-2012).
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Figure 22: Distribution of Saurus sp eggs along Muthupettai coastal waters

during the study period (January-2011 to December-2012).
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Figure 23: Distribution of Sunodontid eggs along Muthupettai coastal
waters during the study period (January-2011 to December-2012).
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Figure 24: Distribution of eggs along Muthupettai coastal waters during the
study period (January-2011 to December-2012).

eggs/100 m*) were observed in December and May at station I and II
respectively, maximum (20 eggs/100 m?®) in December at station L.

However it was observed during premonsoon season and also
during post monsoon, summer, and early months of monsoon in the
support of the present findings [8,15].

Liza tade: Figure 25 shows the seasonal variation of Liza tade eggs
along Muthupettai coastal waters. During the first year, the minimum
density was observed in April

(2 eggs/100 m®) at station II and maximum (20 eggs/100 m°®) in
February and December at station I and IV respectively. During the
second year, the minimum density (2 eggs/100 m’) was in September
at station II and maximum in January (22 eggs/100 m?) at station IV.
Eggs of Liza tade were noticed and these eggs were reported during
premonsoon season along Parangipettai coastal waters, in the post
monsoon and summer seasons along the Cuddalore coast, and its

occurrence is reported throughout the year in Pitchavaram mangrove
area [8,15,25].

Mugil cephalus: Figure 26 shows the seasonal variation of Mugil
cephalus eggs along Muthupettai coastal waters. The minimum density
of these eggs was collected during April (5 eggs/100 m®) at station II
and maximum density was observed during February (21 eggs/100 m?)

at station IV during the study period of first year. In the second year
single egg was obtained in March at the station II and maximum (20
eggs/100 m®) in February at station IIL

The present observation agrees with the previous findings during
January to April and July to October along Coleroon estuary, during
August from Vellar estuary, the eggs were recorded during premonsoon
and post monsoon seasons and these eggs were noticed during July to
August from Chilka lake [11,12,17,19].

Family: Hemiramphidae

Hemiramphus sp.: A single egg of Hemiramphus sp. was observed
in February at station II during the second year of study. Single egg
observed in station III during May, and (2 eggs/100 m’) observed
in the same month at the station III. During the second year of the

investigation single egg was observed in the month of June at the
station IIT (Figure 27).

Another type of Hemiramphid eggs was reported during the
summer season and this egg was observed during February along
Parangipettai coastal waters [11,15].

Family: Atherinidae

Pranesus pinguis: Figure 28 gives the details of the distribution of
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Figure 25: Distribution of Liza tade eggs along Muthupettai coastal waters
during the study period (January-2011 to December-2012).
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Figure 26: Distribution of Mugilcephalus eggs along Muthupettai coastal
waters during the study period (January-2011 to December-2012).
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Pranesus pinguis eggs along Muthupettai coastal waters. During the first
year, single egg was observed in the month of February at station I and
maximum (12 eggs/100 m?®) in June at station III. However, during the
second year, the minimum density of single egg observed in September
at station I and maximum (20 eggs/100 m’) in February at station II.

Present observation supported by the previous works made by
Thangaraja [12]. But it was recorded during March, May to September
and October from Vellar estuary and reported during March to June
and September to November along Coleroon estuary [11].

Family: Carangidae

Carangoides malabaricus: 'The distribution of Carangoides
malabaricus eggs is given in Figure 29. During the first year, the
minimum density of single egg observed in May at the station III
and IV and maximum (18 eggs/100 m®) in December at station I. The
minimum density (2 eggs/100 m?) of these eggs was collected during
April at station I and maximum (10 eggs/100 m*) during September at
the same station I in the second year.

EggsofPerciformes were numericallyabundantand collected almost
throughout the year in the present investigation. Same observation was
made along the Vellar estuary[17]. During the post monsoon, summer
and premonsoon seasons the carangid eggs were more in number

\
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Figure 27: Distribution of Hemiramphus along Muthupettai waters during
the study period (January-2011 to December-2012).
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Figure 28: Distribution of Pranesus pinguis eggs along Muthupettai coastal
waters during the study period (January-2011 to December-2012).

and they were collected in all the stations, as already reported during
May to June from Coleroon estuary [11]. But only during January it
was reported along Madras coast [16]. Venkataramanujam [17] from
Vellar, Bapat [18] from Mandapam and George [26] along Cochin
backwaters also. Eggs of Carangoides malabaricus were observed
during premonsoon, monsoon and summer in the present study.
Krishnamurthy and Prince Jeyaseelan [27] recorded only in summer
from Pichavaram mangrove systems.

Caranx sp. 1: Figure 30 shows the seasonal distribution of Caranx
sp. 1 egg along Muthupettai coastal waters. During the first year, the
minimum density (2 eggs/100 m?) was recorded in July at station III
and maximum (100 eggs/100 m’) in January at station IV. During
second year of the investigation single egg was observed in December
at station I and maximum (99 eggs/100 m®) in February at the same
station 1.

Caranx sp. 1 eggs were available throughout the year in the present
study revealed some clear trends. This result obtained in the present
study confirms that these fishes are continuous spawners. Similar
observation made along Vellar estuary, Coleroon estuary, Mandapam
region and from Chilka Lake [7,11,19].

Caranx sp. 2: Figure 31 shows the seasonal distribution of the eggs
of Caranx sp. 2 along Muthupettai coastal waters. During the first year
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Figure 29: Distribution of Carangoides malabaricus eggs along Muthupettai
coastal waters during the study period (January-2011 to December-2012).
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Figure 30: Distribution of Caranx sp 1 eggs along Muthupettai coastal
waters during the study period (January-2011 to December-2012).
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of the study period, the minimum density(2 eggs/100 m*®) were in July
at station IT and maximum (55 eggs/100 m?®) in August at station I
In the second year of the study a single egg observed in the month of
February and March in the station I and maximum (21 eggs/100 m®) in
April at station IV.

Manickasundaram [11] observed throughout the year along
Coleroon estuary was agreed and Venkataramanujam [17] observed
during January to July and September to November along Parangipettai
coastal waters with the present investigation.

Decapterus russelli: Figure 32 shows the seasonal distribution of the
eggs of Decapterus russelli along Muthupettai coastal waters. During
the first year, the minimum density (2 eggs/100 m’) was observed in
December at station II and maximum (23 eggs/100 m’) in May station
IV. During the second year, a single egg was observed in March at
station I and maximum density (23 eggs/100 m®) in January at station I.

Decapterus russelli eggs were observed during post monsoon, and
monsoon seasons in the present study. However, Manickasundaram
[11] noticed during post monsoon season along Coleroon estuary and
Ramaiyan et al. [15] observed these eggs in the monsoon and post
monsoon seasons was in agreement of the present findings.

Scomberoides tol: Figure 33 shows the monthly variation of
Scomberoides tol eggs along Muthupettai coastal waters. During the
first year, a single egg was collected in September at station IV and

maximum (23 eggs/100 m®) in April at station III. During the second
year, the minimum density (4 eggs/100 m®) was in January at station IT
and maximum (22 eggs/100 m?) in August at station III.

Scomberoides tol eggs were collected in this investigation during
premonsoon, and post monsoon season. Similar observation made by
Manickasundaram [11] along Coleroon estuary and Ramaiyan et al.
[15] along Parangipettai waters.

Family: Leiognathidae

Secutor ruconius: Figure 34 gives the details of the distribution
of Secutor ruconius eggs along Muthupettai coastal waters. During
the first year, the minimum density (2 eggs/100 m’) was observed in
February at station I and maximum (34 eggs/100 m’) in February at
station II. The minimum density (4 eggs/100 m®) were in December at
station I and maximum (25 eggs/100 m’) in January and February at
station I and II respectively in second year of investigation.

Venkataramanujam and Ramamoorthi [7] noticed during post
monsoon and summer, Thangaraja [12] observed only during
monsoon along Vellar estuary. Krishnamurthy and Prince Jeyaseelan
[25] observed in monsoon, post monsoon and summer seasons along
Pitchavaram mangrove systems support the present study.

Family: Gerreidae

Gerrus oblongus: The distribution of the eggs of Gerrus oblongus
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Figure 31: Distribution of Caranx sp 2 eggs along Muthupettai coastal
waters during the study period (January-2011 to December-2012).
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Figure 33: Distribution of Scomberoides tol eggs along Muthupettai coastal
waters during the study period (January-2011 to December-2012).
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Figure 32: Distribution of Decapterus russelli eggs along Muthupettai
coastal waters during the study period (January-2011 to December-2012).
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Figure 34: Distribution of Secutor ruconius eggs along Muthupettai coastal
waters during the study period (January-2011 to December-2012).

Fish Aquac J
ISSN: 2150-3508 FAJ, an open access journal

Volume 4 « Issue 1+ 1000081



Citation: Selvam J, Varadharajan D, Babu A, Balasubramanian T (2013) Distribution and Abundance of Finfish Eggs from Muthupettai, South East
Coast of India. Fish Aquac J 4: 081. doi: 10.4172/2150-3508.1000081

Page 11 of 19

is detailed below (Figure 35). During the first year, the minimum
number of eggs (2 eggs/100 m*) was collected in December at station
IV and maximum (21 eggs/100 m?) in October at station IV. During the
second year, the minimum density (2 eggs/100 m*®) was in December at
station I and maximum (12 eggs/100 m?®) in November and December
at station IL.

Gerrus oblongus eggs were observed monsoon season only in
the study period. It is with the agreement of Bensam [8] along the
Parangipettai waters. But Ramaiyan et al. [15] noticed this egg during
monsoon and post monsoon season.

Family: Teraponidae

Terapon jarbua: Figure 36 gives the details of the distribution of
eggs of Terapon jarbua along Muthupettai coastal waters. The minimum
number of eggs (2 eggs/100 m?) was observed in March at station I
and maximum (100 eggs/100 m?) in October at the same station. In the
second year minimum density (2 eggs/100 m’) was observed in May
at station I and maximum (42 eggs/100 m?) in December at station II.

Venkataramanujam [17] observed during post monsoon and
summer season and annual spawning of these fish agrees with the
previous works on the east coast by Bensam [8] observed during
post monsoon, Manickasundaram [11] noticed almost throughout
the year along Coleroon estuary, Thangaraja [12] noticed almost
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Figure 35: Distribution of Gerrus oblongus eggs along Muthupettai coastal
waters during the study period (January-2011 to December-2012).

throughout the year along Vellar estuary and this present study agreed
with the observation already made by Krishnamurthy and Prince
Jeyaseelan[25] along Pitchavaram mangrove systems and Thangaraja
and Ramamoorthi [28] observed during April to June, August to
October [18,19,20].

Family: Scombridae

Scomberomorus sp.: The distribution of the eggs of Scomberomorus
sp. is given in Figure 37. During the first year, the minimum density
(3 eggs/100 m®) was observed during November at station II and
maximum (22 eggs/100 m*) were in August at station II. During the
second year, the minimum density (3 eggs/100 m*) were observed in
November at station III and maximum density (64 eggs/100 m®) in
November at station I.

Scomberomorus sp. eggs were collected during premonsoon,
and monsoon months from Muthupettai coastal waters. But,
Venkataramanujam [17] noticed only during November along Vellar
estuary, Ramaiyan et al. [15] noticed these eggs during premonsoon
and summer along Parangipettai waters.

Family: Bothidae: Figure 38 gives the summary of Pseudorhambus
javanicus eggs observed during the study period along Muthupettai
coastal waters. During the first year, the minimum density (3 eggs/100
m®) was observed during February at station IV and maximum
(32 eggs/100 m®) in March at station IV. In the second year of the
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Figure 37: Distribution of Scomberomorus sp eggs along Muthupettai

coastal waters during the study period (January-2011 to December-2012).
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Figure 36: Distribution of Teraponjarbua eggs along Muthupettai coastal
waters during the study period (January-2011 to December-2012).
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Figure 38: Distribution of Pseudorhambusjavanicus eggs along Muthupettai

coastal waters during the study period (January-2011 to December-2012).
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investigation minimum (10 eggs/100 m®) observed in the month of
April at the station II and maximum (21 eggs/100 m?) observed May
and November at the station IV and I, respectively.

Pseudorhambus javanicus eggs were collected only in the post
monsoon and summer seasons from Muthupettai waters. Similar
observations were made along Coleroon estuary and along Vellar
estuary [7,11,17].

Family: Pleuronectidae: Distribution of Pleuronectid eggs in the
study period (January-2011 to December-2012) along Muthupettai
coastal waters is given below (Figure 39). Pleuronectid eggs were
observed during April, minimum (1 egg/100 m?®) at station I and
maximum (19 eggs/100 m?) at station II, During the second year
minimum (6 eggs/100 m?) were observed in the month of October at
the station I and maximum (12 eggs/100 m?) collected in the month of
September at station II.

Ramaiyan et al. [15] observed this egg during early month of
summer is the support of the present investigation.

Family: Soleidae

Solea ovata: The details of the distribution of eggs of Solea ovata
during the study period of two years along Muthupettai coastal waters
are given in Figure 40. During the first year, single egg observed
during October at station IV and maximum (10 eggs/100 m?*) was in
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Figure 39: Distribution of Pleuronectid eggs along Muthupettai coastal
waters during the study period (January-2011 to December-2012).

December at station ITI. During the second year, the minimum density
(2 eggs/100 m?) was observed in November at station IIT and maximum
(11 eggs/100 m?) in October station I'V.

Few Solea ovata eggs were noticed during the in monsoon and last
months of premonsoon season. Thangaraja [12] observed these eggs
in summer season along Parangipettai waters. Ramaiyan et al. [15]
observed these eggs in monsoon and premonsoon seasons along the
Parangipettai waters.

Family: Cynoglossidae

Cynoglossus arel: The details of the distribution of eggs of
Cynoglossus arel during the period of investigation (January-2011
to December-2012) along Muthupettai coastal waters are depicted
in Figure 41. Single egg observed during the month of November at
station IV and maximum (31 eggs/100 m®) in February at station III in
the first year and the minimum eggs (2 eggs/100 m?) were observed in
December at station I and maximum (29 eggs/100 m?) in November at
station IV during the second year.

Manickasundaram [11] noticed these eggs abundant in summer
months along Coleroon estuary. Nair [13] observed these eggs only
during monsoon and post monsoon season. Bapat [18] observed
irregular appearance of these eggs along Mandapam region. These
previous works agreed with the present investigation.

Cynoglossus puncticeps: Figure 42 shows the monthly variation
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Figure 41: Distribution of Cynoglossusarel eggs along Muthupettai coastal

waters during the study period (January-2011 to December-2012).
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Figure 40: Distribution of Soleaovata eggs along Muthupettai coastal
waters during the study period (January-2011 to December-2012).
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Figure 42: Distribution of Cynoglossuspuncticeps eggs along Muthupettai

coastal waters during the study period (January-2011 to December-2012).
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of the eggs of Cynoglossus puncticeps along Muthupettai coastal
waters. During the first year of the study, these eggs were collected in
January (4 eggs/100 m’) at station II and maximum (30 eggs/100 m?)
eggs observed in month of February at station IV. During the second
year, single egg observed in the month of February at station IV and
maximum (29 eggs/100 m*) in November at the same station IV.

Cynoglossus puncticeps eggs were collected post monsoon and late
months of the monsoon season along Parangipettai coastal waters
[12,15,17].

Family: Tetraodontidae

Arothron hispidus: The distribution of eggs of Arothron hispidus
along Muthupettai coastal waters is displayed in Figure 43. Minimum
density (2 eggs/100 m®) was available in November at station III
and maximum density during February (31 eggs/100 m’) at station
III. During the second year minimum density (2 eggs/100 m?) were
observed in January at station III and maximum (18 eggs/100 m’) were
in January at station L.

Eggs of Arothron hispidus were collected during Monsoon,
post monsoon and summer season in the present investigation but
Venkataramanujam and Ramamoorthi [7] noticed during post
monsoon and summer seasons, Thangaraja [12] observed during
monsoon season and Thangaraja [29] collected during monsoon and
post monsoon seasons along Parangipettai coastal waters. The present
result exposed that the protracted spawning habit of these fishes.

Arothron sp.: Figure 44 shows the seasonal distribution of
Arothron sp. eggs along Muthupettai coastal waters. During the first
year single egg observed at station I in July and maximum (31 eggs/100
m®) at station III in the month of May, in the second year minimum (2
eggs/100 m?) observed at station I in the month of April, and Maximum
(34 eggs/100 m®) collected at station III in the month of July.

Eggs of Arothron sp. were collected summer and premonsoon along
Muthupettai coastal waters. The results of this present investigation
were supported by the previous works made by Manickasundaram
[11] from Coleroon estuary and Venkataramanujam [17] along
Muthupettai coastal waters south east coast of India.

Population density of finfish eggs
The population density of fin fish eggs observed during the study
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Figure 43: Distribution of Arothronhispidus eggs along Muthupettai coastal
waters during the study period (January-2011 to December-2012).

period (January-2011 to December-2012) is given in Figure 45. During
first year of observation, the minimum density of fish eggs observed
during July (15 No/100 m’ m®) and maximum during January and
October (100 No/100 m?®) at station I. However at station II, the
minimum density was observed in June (99 No/100 m*) and maximum
during January (499 No/100 m?). At station III, the minimum density
was observed during December (152 No/100 m’) and maximum during
January (558/100 m?).

At station IV, the minimum density was observed during August
(96 No /100 m*) and maximum during January (553 No/100 m’).
During the second year 2012, the population density of fish eggs ranged
from 16 to 89 No/100 m’ at station I. Minimum density was recorded
during April and maximum in December. Station II, the minimum
density of 45 and maximum of 472 No/100 m* were recorded during
June and February, respectively. In station IIL, it varied from 23 to 472
No/100 m’, the minimum during June and maximum during January.
Fish eggs density recorded at station IV ranged from 14 to 464 No/100
m®. Minimum density was observed during June and maximum in
January.

Species composition

In total 43 species of fin fish eggs were collected and identified
over a period of two years (January-2011 to December-2012) from the
Muthupettai mangroves in the present investigation (Table 1). They
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Figure 44: Distribution of Arothron sp eggs along Muthupettai coastal
waters during the study period (January-2011 to December-2012).
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Figure 45: Monthly variation in density of finfish eggs recorded at stations

| - IV along Muthupettai waters (January-2011 to Jun-2012).
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S.No | Species Station were found to be ubiquitously present in all the station, almost, station
Lo v Iand IV few species are absent.
Family : Ophichthidae .
1 ‘ Ophichthys sp. [+ ] + I + Percentage composition
: — s from Station- : station I, Clupeids forme e
Fa"“'g - E"ga'“"dag o - i R Eggs from Station-I (2011): At station I, Clupeids formed th
pIinn - . . . .
P8 8 dominant group contributing 24.60% and Engralids ranked next
3 Stolephorus tri + + + + group & 3
4 S. punctifer . . . " (17.84%) followed by Caranjids (14.22%), Tetrodontides (9.18%),
5 S. heterolobus N _ + + Teraponids (7.14%), Mugilids (5.60%), Cynoglassids (4.54%),
6 S. macrops + + + + Pritigristids (2.42%), Chirocentrides (2.29%), Scombrids (1.83%),
7 Thryssa dussumieri + + + + Athernides (1.59%), Ambasids (1.32%) and Ophicthids (1.29%) (Figure 46).
8 T. mystax + + + + . . .
9 - har}wlv toni . . . . Eggs from Station-II (2011): At station II also Clupeids were the
o - dominant group (29.36%) followed by Engraulids (19.64%), Caranjids
Family : Pirstigastridae ) group . 0 Y g o J'
10 " Opisthopterus tardoore | + | . ‘ + + (11.50%), Tetrodontids (7.73%), Mugilids (6.38%), Cynoglossids
Family : Chirocentridae (4.02%), Scombrids (3.07 %), Teraponids (3.63%), Chirocentrids
1 | Chirocentrus dorab | + | ¥ [ + + (2.92%), Pristigasterids (2.89%), Ambassides (1.67%), Plueronectinids
Family Clupeidae (1.45%) and Gerrides (0.66%) (Figure 47).
12 Esculosa thoracata + + + + . . .
13 Sardinella fimbriata n n ; " Eggs from Station-III (2011): Station III, Enguralids ranked
14 S. gibbosa + . . + first (24.22%) followed by Cluepeids (24.07%), Caranjids (14.19%),
15 S. longiceps + + + +
16 S. clupeoides + + + +
17 Anadontostoma chacunda &=+ + + + —— —
18 Nematolosa nasus + + - + Cynoglassidae  —4 54
Family : Synodontidae Soleidae |0.00
19 Saurida gracilis + - + + Paralicthidae = 0.79
20 S. tumbiol _ " - + Plueronectinidae ==1.07
. Teraponidae |——7.14
21 Saurus sp - + + + Scombridae == 1.83
22 Saurida sp + + + Gerridea = 0.99
23 Synodontid egg + + + Cﬂfﬂ"ifdﬂe 14.22
Family : Mugilidae .y _Ather:'_:"e ::)01'59
emiram, idae A
24 Liza dussumieri + + * i s
25 L. tade + + + + Mugilidae === 560
26 Mugil cephalus - + + + Synodontidae = 0,94
Family : Hemiramphidae  Blligeldae 24580
27 ‘ Hemiramphus sp ‘ - ‘ + ‘ + - C.hlr.ocemr!dae —E2
Fami|y - Atherinidae Pristigasteridae |jm=== 2 42
. Enguralidae 17.84
28 \ Pranesus pinguis \ + \ + \ + + Ophicthidae == 129
Family : Carangidae
29 Carangoides malabaricus + + + + 0 5 10 15 20 25 30
30 Caranx sp 1 + + + +
31 Caranx sp 2 + + + + Figure 46: The percentage composition of fin fish eggs observed during
32 Decapterus russelli + + + + 201.
33 Scomberoides tol + + + +
Family : Gerriedae
34 ‘ Gerrus Oblongus ‘ + ‘ + ‘ * * Tetradontidae |—— 7.7385
Family : Teraponidae Cynoglassidae ===, 9379
35 | Terapon jarbua N + | + + Soleidae | 0.0000
Family - Scombridae Paralicthidae = 1.0755
36 | Scomberomorussp | + | + \ + + P'?Z:::zit';:i s 1'453_363 -
Family : Pleuronectidae Scombridae E== 30776
37 \ Pleuronectid egg \ + \ + \ + - Gerridea == 14056
Family : Bothidae Caranji-(lae ———— ]111.5055
38 | Pseudorhambus javanicus | - | - s + AUIEATIIEAR D
Family - Soleidae Hemiramphidae 0.0511
. Ambasidae == 1.6704
39 ‘ Solea ovata ‘ + ‘ + ‘ + + Mugilidae f— 6.3854
Family : Cynoglossidae Synodontidae @ 0.5624
40 Cynoglossus arel + Clupeidae 295688
21 C. puncticens . Chirocentridae s 2.9275
- P P Pristigasteridae == 2.8985
Family : Tetraodontidae Enguralidae 19.6483
42 Arothron hispidus + - + + Ophicthidae = 0.8842
43 Arothron sp * + - 0.0000  5.0000 10.0000 15.0000 20.0000 250000 30.0000 35.0000
Total 37 39 42 40

(+denotes presence, -denotes absence)

Table 1: Checklist of finfish eggs species recorded from four stations.

Figure 47: The percentage composition of fin fish eggs observed during
2012.
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Tetraodontids (9.59%), Mugilids (6.77%), Cynoglossids (3.73%),
Pristigastrids (2.94%), Scombrids (2.78%), Teraponids (2.59%), Gerreids
(1.71%), Synodontids and Atherinids contributing 1.28% and 1.16 %
respectively. Ambassides (0.88%), chrocentrides (0.74%) and others are
contributing very lesser (Figure 48).

Eggs from Station-IV (2011): In station IV, more number of
Clupeids eggs (31.04%) were collected followed Engraulids (21.4%),

Carangids (01.81%), Mugilids (9.08%), Pristigastrids (5.73%),
Teraponids (4.20%), Cynoglossids (3.53%), Scombrids (2.47%),
Chirocentrids (2.24%), Ophichthids (1.77%), Gerreids (1.61%),

Synodontids (1.59%) and Ambassieds (1.10 %,) (Figure 49).

Eggs from Station-I (2012): The details of the percentage
composition of fin fish eggs observed during the second year of
study period is shown in Figure 50. At station I, Clupeids ranked first
contributing 31.97 %, followed by Engraulids (18.75%), Caranjids
(11.59%), Pristigastrids (5.94%), Cynoglossids (5.00%), Tetrodontids
(4.63%), Paralicthids (3.89%), Chirocentrids (2.86%), Scombrids
(2.28%), Ophicthids (1.83%), Synodontids (1.38%), Ambassides (1.32%),
Soleids (1.25%), Atherinids (1.10%) and Teraponids (0.91%).

Eggs from Station-II - (2012): Similarly at station II, the
Clupeids (10.48%) were the dominant group (25.07%) followed by
Cynoglossids Carangids (18.28%), Engraulids (16.24%), Tetraodontids
(6.36%), Mugilids (4.53%), Plueuronectinids (3.94%), Pritigastrides
and Paralicthids contributing 3.77% and 3.74% respectively. The eggs
of Chirocentrides and Cynoglasides contributing 3.65% and 3.64%
respectively followed by Ambassides (3.10%) (Figure 51).

Eggs from Station-III - (2012): At station also III, Clupeids ranked
first contributing 26.39%, followed by Engraulids (21.0%), Carangids
(10.85%), Tetrodontids (8.51%), Mugilids (5.14%), Cynoglossids
(3.80%), Paralicthids (3.73%), Chirocentrids (3.32%), Synodontids
(2.04%), Ophicthids (1.93%), Ambassieds (1.88%), Atherinids (1.55%),
and Hemiramphids (0.108%) (Figure 52).

Eggs from Station-IV - (2012): At station IV also, Clupeids
(38.06%), eggs were relatively more followed by Engraulids (20.45%),
Carangid (13.57%), Pristigastrids (4.58%), Tetraodontids (4.06%),
Chirocentrids (2.96%), Ophichthids (2.33%), Ambassides (1.98%),
Plueoronectinids (1.48%) and Soleids (0.72%) (Figure 53).
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Figure 50: The percentage composition of fin fish eggs observed during the

second year Station-I.

Figure 48: The percentage composition of fin fish eggs observed during 2011.
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Figure 49: The percentage composition of fin fish eggs observed during the
Second year.

Figure 51: The percentage composition of fin fish eggs observed during the

second year Station-II.
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Tetradontidae F——————— 3513
Cynoglassidae E=== 3 g9
Soleidae =  0.634
Paralicthidae me——— 3.731
Plueronectinid » 0.334
Teraponidae = 2.860
Scombridae = 834
Gerridea ®  .501
Caranjidae ————————=  10.851
Athernidae == 1.155
Hemiramphidae 0.108
Ambasidae === 13881
Mugilidae — 5149

Synodontidae === 2.046

Clupeidae 26.392
Chirocentridae == 3.327
Pristigasteridae 4.936
Enguralidae 21.005

Ophicthidae m== 1.934

0.000 5.000 10.000 15.000 20.000 25.000 30.000

Figure 52: The percentage composition of fin fish eggs observed during the
second year Station-Ill.
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Figure 53: The percentage composition of fin fish eggs observed during the
second year Station-IV.

General observations

As aresult of the present observation over a period of two years, 43
forms of fin fish eggs were identified, of which, finfish eggs belonging to
38 species of fish were identified up to species level, 3 were identified up
to the genus level and 2 were identified up to the family level.

Manickasundaram [11] documented the fish eggs belonging to 30
species from Coleroon estuary. Fish eggs belonging to 44 species from
Parangipettai waters was also described [12,15]. Venkataramanujam
[17] recorded 18 species fin fish eggs along Parangipettai waters.
Similarly, Koteswarma [30] recorded fin fish eggs belonging to 12
species from Bapatla coast.

The present investigation confirms the relatively rich
ichthyoplankton occurrence along Muthupettai waters, south east
coast of India.

Clupeidae > Engraulidae > Carangidae > Cynoglossidae >
Tetraodontidae Teraponidae > Mugilidae > Atherinidae > Synodontidae
> Ophichthidae > Pristigastridae > Chirocentridae > Scombridae >

Gerreidae > Soleidae > Bothidae > Pleuronectidae > Hemiramphidae

Minimum eggs were observed during Monsoon in all the stations
along Muthupettai waters. Similar observations were made from
Parangipettai coastal waters, Coleroon estuary, Indian Ocean, Baptla
coast and from Cochin back waters [7,12,15,17,30,31,32].

Seasonal distribution of eggs was significant during post
monsoon followed by premonsoon, summer and monsoon. Similar
observations were made by earlier workers from Parangipettai coastal
waters, Coleroon estuary, Vellar estuary and from Tuticorin coastal
waters along south east coast of India, more number of fish eggs
were also observed in premonsoon season along Cape Comarin area
[7,11,12,14,17,33]. Common occurrence of fin fish eggs along Bombay
coast during premonsoon has also been reported [34,35]. Abundant
occurrence of eggs during post monsoon may be due to the peak
spawning activities of these fishes along Parangipettai, Bapatla coast
and Coleroon estuary along the south east coast of India [17,30].

Two-way analysis of variance showed significant differences in fin
fish egg population density between seasons and stations in both the
years of study period (Tables 2 and 3).

Pattern of distribution and abundance of fish eggs and larvae is
associated with environmental factors and the environment may act
either as a favorable factor for successful spawning by fish and survival
during eggs and larval stages. The suitability of developmental stages
in a spatial feature is a main characteristic of the life cycle of fish. For
pelagic species the stability is related to hydrographic features. Thus the
pattern of distribution and the area of availability of eggs may vary with
the fluctuation in environmental conditions. Pattern of distribution and
seasonal occurrence of eggs is not similar in the present study period of
two years. This may be due to the changes in environmental conditions
due to variation in the environmental factors. Two environmental
factors viz., temperature and salinity have profound influence on the
development and hatching of marine teleosts.

Abundance of eggs and larval stages in relation to the hydrographic
features is crucial for the comprehension of the mechanism
determining recruitment. Special attention is paid to the stability of
the spatial distribution and the interannual and seasonal variability
of the abundance index of eggs and larval abundance in relation to
environmental features and planktonic predators [36].

Further, the environment also influences biological activities such
as spawning and growth. Temperature determines the annual stock at
the spawning ground. Fish appears to report to their oceanographic
‘climate’ rather than to geographically fixed preference period during
the spawning season [9].

Studies on eggs and larvae of marine fishes although essential for
understanding the dynamics of fish population are hampered by several
methodological problems, such as occurrence of eggs and planktonic
stages of the different species of fishes showing their seasonal variation
in space and time. This might also be related to their spawning
period. The heavy rainfall during monsoon considerably reduces the
salinity of the estuarine water, which again increases during the post
monsoon season. Distribution and abundance of fish eggs and larvae
are influenced by hydrographical parameters like temperature, salinity,
pH and dissolved oxygen.

Spawning of most marine fishes in tropical waters especially in
Indian coastal waters is protracted. Spawning usually begins at the
onset of monsoon rains [8]. The previous works on occurrence of
finfish eggs and larvae indicate the protracted spawning [37-40].
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Present investigation is also indicating protracted spawning behavior
of fishes.

Temperature is known to play an important role in determining
the fluctuations of ichthyoplankton and their distribution. Bapat
[18] has stated that low temperature in Mandapam waters, Hooghly,
Maltah estuarine system in the east coast of India, are conductive to
growth for many fish eggs and larvae. However in the present study,
environmental surface water temperature did not seem to have any
direct effect on the distribution of fish eggs although each species of fish
prefers to have optimal temperature and time for spawning. Normally
eggs are collected in large numbers in increasing temperature and
salinity. Salinity of water affects the availability of fish eggs in an estuary
[12]. Each species has a certain salinity range. More number of eggs
was observed in post monsoon seasons. This corresponds to a decline
in salinity from the high salinity of the previous season, stimulating
spawning activity in some coastal fishes. Similar observations were
made along coleroon estuary and at Parangipettai coastal waters
[7,11,12,17].

During the low temperature and salinity conditions the abundance
of eggs was low in number but in high temperature and salinity
conditions abundance of eggs was more. Perhaps high salinity and
temperature conditions may stimulate spawning activity in some
coastal fishes as observed presently. This finding is also in agreement
with the previous works [11,14,17,30,41].

Of the two years (January 2011 to December 2012) of the present
investigation, during the second year the total annual rain fall was
lower than the first year. Rainfall and abundance of fish eggs appear to
show a reverse relationship as reported in the Maltah estuarine system
and from Vellar estuary, east coast of India [17,42]. During the present
study the heavy rainfall during monsoon period considerably reduces
the salinity of the estuarine and coastal waters so that the abundance
of eggs was in less number, which again increases during the post
monsoon [7,11,12,17]. Thus the variations observed in the seasonal

distribution and abundance of fish eggs in all the stations in the present
study may be due to several reasons. Further, the variation in seasonal
distribution and abundance of eggs was not similar during the study
period of two years (January-2011 to December-2012).

This might also due to the environmental factors such as drainage
of water, delay in spawning, predation on eggs and larvae. In addition,
it is not unusual that several organisms may show variations from year
to year on the magnitude of their population and also in the time
of occurrence of maximum and minimum which is slightly earlier
or later [43].

The correlation coefficient values between finfish eggs density
and environmental parameters for all the stations along Muthupettai
waters not significantly correlated, which is in agreement with the past
findings [11,44,45]. However, a significant correlation (P<0.05) with
surface water temperature was observed in station I during the first
year along Muthupettai waters and station IV (Tables 4-7) which is
supported by the observation [11].

The time and intensity of spawning of fishes may perhaps be
controlled by the seasonal cycle of the environmental factors. The
physic-chemical parameters recorded from various stations presently
observed monthly seasonal and annual variations. Minimum eggs were
observed during Monsoon in all the stations along Muthupettai waters.
Seasonal distribution of eggs was significant during post monsoon
followed by premonsoon, summer and monsoon. Abundant occurrence
of eggs during post monsoon may be due to the peak spawning
activities of these fishes coinciding the fishing holyday declared by
the coastal state government with a view to enhance the breeding and
spawning activities of these fishes. Regular sampling of icthyoplankton
is essential for locating shoals of adult fishes and their spawning
grounds. Ichthyoplankton studies are extensively useful in fishery
investigation. Information on fish eggs and larvae of a particular region
is useful in understanding the spawning season of fishes of commercial
importance. Studies on the early developmental stages of fish allow

Source of Variation SS df F P-value F crit
Rows 335531.0625 3 111843.69 22.62194 3.84E-08 2.891564
Columns 576528.2292 11 52411.657 10.60099 5.9E-08 2.093254
Error 163153.1875 33 4944.036
Total 1075212.479 47

Table 2: Two-way ANOVA for differences in abundance of fin fish eggs between seasons and stations | to IV along Muthupettai waters for the study period (January-2011

to December-2012).

Source of Variation SS df F P-value F crit
Rows 222265.1667 3 74088.389 15.06155 2.4E-06 2.891564
Columns 511608.5 11 46509.864 9.455068 2.26E-07 2.093254
Error 162328.3333 33 4919.0404
Total 896202 47

to December-2012).

Table 3: Two-way ANOVA for differences in abundance of fin fish eggs between seasons and stations | to IV along Muthupettai waters for the study period (January-2011

Parameters Rainfall (mm) At. Temp. (°C) Wat. Temp. (°C) Salinity (%) pH DO (mi/) Fish eggs
Rainfall (mm) 1.00

At. Temp. (°C) -0.65 1.00
Wat. Temp. (°C) -0.59 0.55 1.00

Salinity (%) -0.53 0.65 0.02 1.00

pH -0.29 0.44 0.48 0.09 1.00
DO (mi/l) 0.10 -0.01 0.38 -0.51 0.23 1.00
Fish eggs 0.27 -0.51 -0.18 -0.29 -0.28 0.02 1.00

Table 4: Correlation coefficient (r) values between fin fish eggs abundance and physicochemical parameters, at stations | along Muthupettai waters during January-2011

to December-2012.

Fish Aquac J
ISSN: 2150-3508 FAJ, an open access journal

Volume 4 « Issue 1+ 1000081



Citation: Selvam J, Varadharajan D, Babu A, Balasubramanian T (2013) Distribution and Abundance of Finfish Eggs from Muthupettai, South East
Coast of India. Fish Aquac J 4: 081. doi: 10.4172/2150-3508.1000081

Page 18 of 19

Parameters Rainfall (mm) At. Temp. (°C) Wat. Temp. (°C) Salinity (%o) pH DO (ml/) Fish eggs
Rainfall (mm) 1
At. Temp. (°C) -0.67 1
Wat. Temp. (°C) 0.25 -0.17 1
Salinity (%o) -0.75 0.83 -0.31 1
pH -0.13 0.10 -0.22 0.072 1
DO (ml/l) -0.36 0.41 -0.62 0.40 0.09 1
Fish eggs -0.34 0.01 -0.15 0.058 -0.11 0.11 1

Table 5: Correlation coefficient (r) values between fin fish eggs abundance and physicochemical parameters, at stations Il along Muthupettai waters during January-2011
to December-2012.

Parameters Rainfall (mm) At. Temp. (°C) Wat. Temp. (°C) Salinity (%o) pH DO (ml/N) Fish eggs
Rainfall (mm) 1
At. Temp. (°C) -0.68 1
Wat. Temp. (°C) -0.59 0.82 1
Salinity (%o) -0.83 0.80 0.70 1
pH -0.65 0.48 0.39 0.72 1
DO (ml/l) -0.37 0.46 0.30 0.32 0.14 1
Fish eggs -0.26 0.057 0.13 0.026 -0.12 0.28 1

Table 6: Correlation coefficient (r) values between fin fish eggs abundance and physicochemical parameters, at stations 1l along Muthupettai waters during January-2011
to December-2012.

Parameters Rainfall (mm) At. Temp. (°C) Wat. Temp. (°C) Salinity (%o) pH DO (mi/) Fish eggs
Rainfall (mm) 1
At. Temp. (°C) -0.66 1
Wat. Temp. (°C) -0.55 0.88 1
Salinity (%o) -0.74 0.96 0.87 1
pH -0.56 0.65 0.54 0.70 1
DO (mi/l) 0.06 0.41 0.39 0.40 0.23 1
Fish eggs -0.31 0.08 0.26 0.07 0.00 -0.54 1

Table 7: Correlation coefficient (r) values between fin fish eggs abundance and physicochemical parameters, at stations IV along Muthupettai waters during January-2011
to December-2012.

us to comprehend the biology of the species besides determining during plankton hauls. In: Zooplankton fixation and preservation, Steedman, H.
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. . . I . . Waltair coasi HJV'ZOOI SOC India 12: 229-238.

spawning biomass of target species monitoring, changes in exploitable

stocks and yields, forecasting trends ofproduction. 11. Manickasundaram M (1990) Studies on fish eggs and larvae of Coleroon
estuary along the southeast coast of India. Ph.D. thesis, Annamalai University.

References 12. Thangaraja M (1982) Studies on development, distribution and abundance of
1. Rengarajan K, David raj | (1984) On ichthyoplankton of the Cochin Backwaters fish eggs and larvae in the Vellar estuary, Porto-Novo (South India). Ph. D.
during spring tides. J Mar Biol Ass India 21: 111-118. thesis, Annamalai University.

2. Young PC, Leis JM, Hausfeld HF (1986) Seasonal and spatial distribution of 13. Nair RV (1951) Studies on the life history,bionomics and fishery of the whiter
fish larvae in waters over the north west continental shelf of Western Australia. sardine, Kowala coval (Cuv.). Proc Indo-Pac Fish Counc 3rd meet II: 103-118.

Mar Ecol P 1:209-222.
ar Ecol Prog Ser 31:209 14. Siraimeetan P, Marichamy R (1987) Observation on pelagic fish eggs and

3. Matsuura Y (1979) Distribution and abundance of eggs and larval of the larvae in the coastal waters of Tuticorin. CMFRI Bull 44: 245-251.
Brazilian sardine, Sardinella brasiliensis, during 1974-1975 and 1975-1976

seasons. Bull Jap Soc Fish Oceanogr 34: 1-12. 15. Ramaiyan V, Balasubramanian T, Kannupandi T, Ajmal Khan S, Rajagopal S,

Lyal PS (2005) Monograph on Eggs and Larvae of Fin and Shell Fish Collected
4. Venkataramanujam K (1975) Life history and feeding habits of Ambassis from Parangipettai and Adjacent Waters Along the South East Coast of India.
commersoni (Cuvier) (Ambassidae, Teleosteii). In: Recent Researches in Monograph, Annamalai University, India.

Estuarine Biology, Natara January, R. (Ed.), Hindustan Publ, Corp, New Delhi. . ’
16. Rao KS, Girijavallabhan KG (1973) On the eggs and larvae of an engraulid and

5. Ahlstrom EH, Moser HG (1976) Eggs and larvae of fishes and their role in two Carangids from Madras plankton. Indian J Fish 20: 551-561.
systematic investigations and in fisheries. Rev Tran Inst Peaches Marit 40: . o
379-398. 17. Venkataramanujam K (1975) Studies in fish eggs and larvae of Porto-Novo

coastal waters. Ph. D. thesis, Annamalai University.
6. Saville A (1964) Estimation of the abundance of a fish stock from egg and larval o s
surveys. Rap Pev Reun Cosn int Explor Mer 153: 164-170. 18. Bapat SV (1955) A preliminary study .of the pelaglc fish eggs and larvae of the
Gulf of Mannar and the Palk Bay. Indian J Fish 2: 231-255.
7. Venkataramanujam K, Ramamoorthi K (1974) Seasonal variation in fish eggs o L
and larvae of Porto Novo coastal waters. Indian J Fish 21: 254 -266. 19. Kowtal GV (1967) Occurrence and distribution on pelagic fish eggs and larvae
in the Chilka Lake during the years 1964-1965. Indian J Fish 14: 198-214.
8. Bensam P (1983) Observation on a few early development stages in some

fishes of Porto-Novembero coast, India. Ph.D. thesis, Annamalai University. 20. John MA (1951) Pelagic fish eggs and larvae of the Madras Coast. J Zool Soc
p 270. India 3: 38-69.
9. Ahlstrom EH (1976) Maintenance of quality in fish eggs and larvae collected 21. Devanesan DW (1943) A brief investigation into the causes of the fluctuations
Fish Aquac J

ISSN: 2150-3508 FAJ, an open access journal Volume 4 = Issue 1+ 1000081


http://eprints.cmfri.org.in/1501/
http://eprints.cmfri.org.in/1501/
http://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CCoQFjAA&url=http%3A%2F%2Fwww.int-res.com%2Farticles%2Fmeps%2F31%2Fm031p209.pdf&ei=YH-cUsWQPMrPrQfI14D4Dg&usg=AFQjCNG9fygt7w9nAWkH125GTmbKVxZ7ow&bvm=bv.57155469,d.bmk
http://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CCoQFjAA&url=http%3A%2F%2Fwww.int-res.com%2Farticles%2Fmeps%2F31%2Fm031p209.pdf&ei=YH-cUsWQPMrPrQfI14D4Dg&usg=AFQjCNG9fygt7w9nAWkH125GTmbKVxZ7ow&bvm=bv.57155469,d.bmk
http://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CCoQFjAA&url=http%3A%2F%2Fwww.int-res.com%2Farticles%2Fmeps%2F31%2Fm031p209.pdf&ei=YH-cUsWQPMrPrQfI14D4Dg&usg=AFQjCNG9fygt7w9nAWkH125GTmbKVxZ7ow&bvm=bv.57155469,d.bmk
http://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CCoQFjAA&url=http%3A%2F%2Fswfsc.noaa.gov%2Fpublications%2FCR%2F1976%2F7601.PDF&ei=IIGcUqy4IsGlrQflm4HoDg&usg=AFQjCNGmn62UIcBXld-vpuX-4xHLJrjCBA&bvm=bv.57155469,d.bmk
http://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CCoQFjAA&url=http%3A%2F%2Fswfsc.noaa.gov%2Fpublications%2FCR%2F1976%2F7601.PDF&ei=IIGcUqy4IsGlrQflm4HoDg&usg=AFQjCNGmn62UIcBXld-vpuX-4xHLJrjCBA&bvm=bv.57155469,d.bmk
http://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CCoQFjAA&url=http%3A%2F%2Fswfsc.noaa.gov%2Fpublications%2FCR%2F1976%2F7601.PDF&ei=IIGcUqy4IsGlrQflm4HoDg&usg=AFQjCNGmn62UIcBXld-vpuX-4xHLJrjCBA&bvm=bv.57155469,d.bmk
http://eprints.cmfri.org.in/7171/
http://eprints.cmfri.org.in/7171/
http://eprints.cmfri.org.in/2912/
http://eprints.cmfri.org.in/2912/
http://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CCoQFjAA&url=http%3A%2F%2Fepubs.icar.org.in%2Fejournal%2Findex.php%2FIJF%2Farticle%2Fdownload%2F12416%2F6139&ei=S4ScUoi-GMq8rAfn-YCADg&usg=AFQjCNGd748M3gjSpxXI7nP9CC2EDbXcdw&bvm=bv.57155469,d.bmk
http://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CCoQFjAA&url=http%3A%2F%2Fepubs.icar.org.in%2Fejournal%2Findex.php%2FIJF%2Farticle%2Fdownload%2F12416%2F6139&ei=S4ScUoi-GMq8rAfn-YCADg&usg=AFQjCNGd748M3gjSpxXI7nP9CC2EDbXcdw&bvm=bv.57155469,d.bmk
http://epubs.icar.org.in/ejournal/index.php/IJF/article/view/12319
http://epubs.icar.org.in/ejournal/index.php/IJF/article/view/12319
http://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CCoQFjAA&url=http%3A%2F%2Feprints.cmfri.org.in%2F1675%2F1%2FArticle_15.pdf&ei=nIScUuGcI8farAewkYCwDg&usg=AFQjCNGLl0FJ_podVDixy_vFBHBLkm8OaA&bvm=bv.57155469,d.bmk
http://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CCoQFjAA&url=http%3A%2F%2Feprints.cmfri.org.in%2F1675%2F1%2FArticle_15.pdf&ei=nIScUuGcI8farAewkYCwDg&usg=AFQjCNGLl0FJ_podVDixy_vFBHBLkm8OaA&bvm=bv.57155469,d.bmk
http://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CC0QFjAA&url=http%3A%2F%2Fepubs.icar.org.in%2Fejournal%2Findex.php%2FIJF%2Farticle%2Fdownload%2F13345%2F6727&ei=AoWcUpzdFoWJrQe38oC4Dw&usg=AFQjCNH3fIPUVitNEZsxO9TU79zUIWkn4w&bvm=bv.57155469,d.bmk
http://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CC0QFjAA&url=http%3A%2F%2Fepubs.icar.org.in%2Fejournal%2Findex.php%2FIJF%2Farticle%2Fdownload%2F13345%2F6727&ei=AoWcUpzdFoWJrQe38oC4Dw&usg=AFQjCNH3fIPUVitNEZsxO9TU79zUIWkn4w&bvm=bv.57155469,d.bmk

Citation: Selvam J, Varadharajan D, Babu A, Balasubramanian T (2013) Distribution and Abundance of Finfish Eggs from Muthupettai, South East
Coast of India. Fish Aquac J 4: 081. doi: 10.4172/2150-3508.1000081

Page 19 of 19

of the annual fishery of the oil sardine of Malabar (S. longiceps), determination 33. Santhakumari V, Saraswathy M (1981) Zooplankton along the Tamil Nadu
of its age and an account of the discovery of its eggs and spawning grounds. coast. Mahasagar Bull Nat Inst Oceanogr 14: 289-302.

Madras Fish Bull 28: 1-33. o ) .
34. Gea Piroja B (1934) A thesis on a contribution to study of the macroplankton

22.Lazarus S (1959) On The Spawning Season And Early Life History Of Oil of the Bombay harbor with detailed notes on Hydromedusae, Siphonophore,
Sardine Sardinella longiceps (Cuvier And Valenciennes) At Vizhinjam. VaJ Sagittae and Stomatopod larvae. M.Sc., thesis, Bombay University.
Indian J Fish 6: 343-359. 35. Gajabhiye SN, Govindan K, Desai BN (1982) Distribution of plankton fish eggs
23. Jones S, Sujansinghani KH (1954) Fish and Fisheries of the Chilka Lake with and larvae around Bombay waters. Indian J Mar Sci 11: 128-131.

statistics of the fish catches for the years 1948-50. Indian J Fish 1: 256-344. 36. Koutsikopoulos C, Lacroix N (1992) Distribution and abundance of sole (Solea

24. Vijayaraghavan P (1957) Studies on the fish eggs and larvae of Madras coast. solea (L.)) eggs and larvae in the Bay of Biscay between 1986 and 1989. Neth
Ph.D. thesis, University of Madras, India. J Sea Res 29: 81-91.

25. Krishnamurthy K, Prince Jeyaseelan MJ (1981) The early life history of fishes ~ 37.Bal DV, Pradhan LB (1945) First progress report on “Investigation of fish eggs
from the Pichavaram mangrove system of India. Rap Pev Reun Cons Inst Expl and fish larvae from Bombay waters”. 1944-45. Govt. Central Press, Bombay.

Mer 187: 416-423. 38. Bal DV, Pradhan LB (1946) Second progress report on “Investigation of fish

26. George RM (1988) Ichthyoplankton from the Vizhinjam coast. Indian J Fish eggs and larvae from Bombay waters”, 1945-46. Govt. Central Press, Bombay.

35:258-265. 39. Bal DV, Pradhan LB (1951) Occurrence of fish larvae and post larvae in

27. Krishnamurthy K, Prince Jeyaseelan MJ (1983) The Pichavaram (India) Bombay waters during 1944-47. J Univ Bombay 20 B: 1-15.

mangrove ecosystem. Int J Ecol Envir Sci 9: 79-85. 40. Basheeruddin S, Nayar KN (1962) A preliminary study of the juveniles fishes of

28. Thangaraja M, Ramamoorthi K (1980) Early life history of Anadontostoma the coastal waters off Madras city. Indian J Fish 8: 169-188.

h. Ham.-Buch.) fi Porto-Novo. Indi M i9: 136-139.
chacunda (Ham.-Buch.) from Porto-Novo. Indian J Mar Sci 9: 136-139 41. Flores-Coto C, Barba-Torres F, Sanchery-Robels J (1983) Seasonal diversity,

29. Thangaraja M (1984) Laboratory reared Pufferfish, Arothron hispidus abundance ‘and distribution_of ichthyoplankton in Tamiahua Lagoon, Western
(Lacepede), eggs and larvae, and subsequent stages from plankton of Vellar Gulf of Mexico. Trans Am Fish Soc 112: 247-256.
estuary, Porto Novo. Indian J Mar Sci 13: 199-201. 42, Shetty HPC, Saha SB, Ghosh BB (1963) Observations on the distribution and
30. Koteswarma R (1984) Studies on inshore planktonic fish eggs and larvae fluctuation of plankton in the Hooghly - Maltah estuarine system, with notes on
off Baptla coast (AndrApriladesh, South India) Ph. D. Thesis, Nagarjuna their relation to commerecial fish landings. Indian J Fish 8: 326-363.
University, India. 43. Prasad RR (1958) Plankton calendars of the inshore waters at Mandapam, with

31. Peter KJ (1981) Influence of environmental changes on the distribution of a note on the productivity of the area. Indian J Fish 5: 170-188.

ichthyoplankton in the Bay of Bengal. Rap. -v. Reun Cons int Explor Mer 178: 44. Makhina NV, Dvinina EA (1988) Dynamics of cod abundance at stage of early

210-216. ontogenesis and assessment of 3 year olds by their eggs and larvae. ICES
32. Lalithamkbika Devi CB (1993) Seasonal fluctuation in the distribution of eggs ELHS (Abstract only).
and larvae of flat fishes (Pleuronectiformes - Pisces) in the Cochin backwater. 45. Reis RR, Dean JM (1981) Temporal variation in the utilization of an Intertidal
J Indian Fish Ass 23: 21-34. creek by the Bay Anchovy (Anchoa nitchilli). Est 4: 16-23.
Fish Aquac J

ISSN: 2150-3508 FAJ, an open access journal Volume 4 « Issue 1 + 1000081


http://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CCgQFjAA&url=http%3A%2F%2Feprints.cmfri.org.in%2F413%2F1%2FArticle_11.pdf&ei=ZIicUuDbAYLWrQeS6YGYDw&usg=AFQjCNHJHSg5ABITxgjzJSFOKcSUkliOWA&bvm=bv.57155469,d.bmk
http://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CCgQFjAA&url=http%3A%2F%2Feprints.cmfri.org.in%2F413%2F1%2FArticle_11.pdf&ei=ZIicUuDbAYLWrQeS6YGYDw&usg=AFQjCNHJHSg5ABITxgjzJSFOKcSUkliOWA&bvm=bv.57155469,d.bmk
http://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CCgQFjAA&url=http%3A%2F%2Feprints.cmfri.org.in%2F413%2F1%2FArticle_11.pdf&ei=ZIicUuDbAYLWrQeS6YGYDw&usg=AFQjCNHJHSg5ABITxgjzJSFOKcSUkliOWA&bvm=bv.57155469,d.bmk
http://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CCgQFjAA&url=http%3A%2F%2Feprints.cmfri.org.in%2F413%2F1%2FArticle_11.pdf&ei=ZIicUuDbAYLWrQeS6YGYDw&usg=AFQjCNHJHSg5ABITxgjzJSFOKcSUkliOWA&bvm=bv.57155469,d.bmk
http://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CCgQFjAA&url=http%3A%2F%2Feprints.cmfri.org.in%2F413%2F1%2FArticle_11.pdf&ei=ZIicUuDbAYLWrQeS6YGYDw&usg=AFQjCNHJHSg5ABITxgjzJSFOKcSUkliOWA&bvm=bv.57155469,d.bmk
http://epubs.icar.org.in/ejournal/index.php/IJF/article/view/10715
http://epubs.icar.org.in/ejournal/index.php/IJF/article/view/10715
http://agris.fao.org/agris-search/search.do?f=2013/US/US2013013801410006446.xml;US201301380177
http://agris.fao.org/agris-search/search.do?f=2013/US/US2013013801410006446.xml;US201301380177
http://agris.fao.org/agris-search/search.do?f=1985/IN/IN85006.xml;IN8501926
http://agris.fao.org/agris-search/search.do?f=1985/IN/IN85006.xml;IN8501926
http://agris.fao.org/agris-search/search.do?f=1985/IN/IN85006.xml;IN8501926
http://drs.nio.org/drs/handle/2264/2755
http://drs.nio.org/drs/handle/2264/2755
http://drs.nio.org/drs/handle/2264/2755
http://ijs.nio.org/index.php/msagar/article/view/2381
http://ijs.nio.org/index.php/msagar/article/view/2381
http://www.sciencedirect.com/science/article/pii/0077757992900094
http://www.sciencedirect.com/science/article/pii/0077757992900094
http://www.sciencedirect.com/science/article/pii/0077757992900094
http://eprints.cmfri.org.in/1939/
http://eprints.cmfri.org.in/1939/
http://www.tandfonline.com/doi/abs/10.1577/1548-8659%281983%29112%3C247%3ASDAADO%3E2.0.CO%3B2#.Up8ik1cbFKk
http://www.tandfonline.com/doi/abs/10.1577/1548-8659%281983%29112%3C247%3ASDAADO%3E2.0.CO%3B2#.Up8ik1cbFKk
http://www.tandfonline.com/doi/abs/10.1577/1548-8659%281983%29112%3C247%3ASDAADO%3E2.0.CO%3B2#.Up8ik1cbFKk
http://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CC0QFjAA&url=http%3A%2F%2Fepubs.icar.org.in%2Fejournal%2Findex.php%2FIJF%2Farticle%2Fdownload%2F13552%2F6770&ei=lIecUrXHEce4rgfy2YDIDw&usg=AFQjCNGtf8_ODchVcje6Ew8U9vbneUJv5g&bvm=bv.57155469,d.bmk
http://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CC0QFjAA&url=http%3A%2F%2Fepubs.icar.org.in%2Fejournal%2Findex.php%2FIJF%2Farticle%2Fdownload%2F13552%2F6770&ei=lIecUrXHEce4rgfy2YDIDw&usg=AFQjCNGtf8_ODchVcje6Ew8U9vbneUJv5g&bvm=bv.57155469,d.bmk
http://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CC0QFjAA&url=http%3A%2F%2Fepubs.icar.org.in%2Fejournal%2Findex.php%2FIJF%2Farticle%2Fdownload%2F13552%2F6770&ei=lIecUrXHEce4rgfy2YDIDw&usg=AFQjCNGtf8_ODchVcje6Ew8U9vbneUJv5g&bvm=bv.57155469,d.bmk
http://eprints.cmfri.org.in/1800/
http://eprints.cmfri.org.in/1800/
http://link.springer.com/article/10.2307%2F1351539
http://link.springer.com/article/10.2307%2F1351539
http://link.springer.com/article/10.2307%2F1351539
http://link.springer.com/article/10.2307%2F1351539
http://link.springer.com/article/10.2307%2F1351539

	Title
	Corresponding author
	Abstract
	Keywords
	Introduction
	Materials and Methods 
	Description of the Study Area 
	Station I (Sethukuda) 
	Station II (Lagoon) 
	Station III (Chellimunai) 

	Results and Discussion 
	Seasonal abundance and species/genus wise density of finfish eggs in the Muthupettai waters
	Population density of finfish eggs
	Species composition
	Percentage composition
	General observations

	Plate 1
	Figures
	Figure 1
	Figure 2
	Figure 3
	Figure 4
	Figure 5
	Figure 6
	Figure 7
	Figure 8
	Figure 9
	Figure 10
	Figure 11
	Figure 12
	Figure 13
	Figure 14
	Figure 15
	Figure 16
	Figure 17
	Figure 18
	Figure 19
	Figure 20
	Figure 21
	Figure 22
	Figure 23
	Figure 24
	Figure 25
	Figure 26
	Figure 27
	Figure 28
	Figure 29
	Figure 30
	Figure 31
	Figure 32
	Figure 33
	Figure 34
	Figure 35
	Figure 36
	Figure 37
	Figure 38
	Figure 39
	Figure 40
	Figure 41
	Figure 42
	Figure 43
	Figure 44
	Figure 45
	Figure 46
	Figure 47
	Figure 48
	Figure 49
	Figure 50
	Figure 51
	Figure 52
	Figure 53

	Tables
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5
	Table 6
	Table 7

	References



