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Abstract: Sea snakes occur in trawl hauls as by-catch, incurring mortality in populations inhabiting
commercial fishing grounds (< 20 m depth) along the coastal inshore waters of Goa. Observations
of this incidental catch show that true sea snakes inhabiting inshore waters comprise two
species: Enhydrina schistosa and Lapemis curtus, contributing 65 and 35 %  of the population
respectively. 70 trawl operations over a period of 17 months with a total fishing effort of 110
hours yielded 43 individuals, all females, which numerically contributed ~ 1 % to the total trawl
catch. Seasonal variations indicate that there is an increasing trend in abundance from post-
monsoon to pre-monsoon season.  The capture of a gravid female from the estuarine inshore
waters during January suggests parturition and recruitment among sea snakes during the post-
monsoon season. An assessment of the food composition in the stomach content revealed
completely digested prey in smaller individuals, whereas in larger-sized individuals these items
were either undigested or semi-digested. Qualitative assessment of gut content of sea snakes
revealed the dominance of finfish (Ariidae, Engraulidae, Clupeidae). A biological assessment of
a gravid female and the association of sea snakes with a barnacle species (Octolasmis grayii)
are described.

Keywords: Sea snakes, Goa, trawl, seasonal variations, biological aspects.
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Figure 1. Map of study area indicating trawl sampling sites
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Image 2. Lapemis curtus with
distinguishing character
(inset)

Table 1. Taxonomic characters of sea snakes observed
along Goa coast

Taxonomic character Enhydrina schistosa Lapemis curtus

1. Scales around neck 45 - 50 25 - 30
2. Scale rows around body 50 - 55 40 - 42
3. Number of ventral scales 250 - 270 200 - 220
4. Distinguishing characters Mental shield on ventral Mental shield

margin of head not elongated.
elongated.
All scale rows of Lower scale
similar size. rows enlarged.

Image 1.  Enhydrina
schistosa with distinguishing
character (inset)
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Table 2. Details of morphometric measurements of sea snake specimens (N=43)
collected from Goa coast along with their means and standard deviation

Morphometric                   Species
parameters          E. schistosa          L . curtus

Range Mean ± S.D. Range Mean ± S.D.

1. Snout-vent length (cm) 38.75 - 71.25 56.34 ± 9.57 42.00 - 48.75 45.70 ± 2.30
2. Tail length (cm) 3.75 - 12.50 7.95 ± 2.89 3.75 - 7.50 5.30 ± 1.05
3. Weight (g) 32.00 - 150.00 98.18 ± 37.43 40.00 - 120.92 60.05 ± 26.19

Figure 2. Seasonal variations in percentage contribution of
sea snakes and their prey items to total trawl catch

PRM POM PRM POM PRM

         I-------2006---------I------------2007------------I-------2008--------I

Sampling season

Sea catfishes
Sea snakes
Left-handed soles
Penaeid prawns

Sardines and Herrings
Anchovies
Swimming crabs

    PRM - Premonsoon POM - Postmonsoon
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Table 3. Month wise percentage of sea snakes and their dietary items in the trawl catches of Goan coast

Faunal group    PRM   POM PRM            POM PRM
   2006  2006-07 2007          2007-08 2008
F M A D J F M A M N D J F

Sea snakes 0.00 0.02 0.01 0.00 0.01 0.03 0.01 0.01 0.00 0.55 0.00 0.66 1.93
Sea catfishes 0.25 0.46 1.00 0.00 2.79 0.98 1.04 0.49 2.34 1.07 1.10 5.46 0.32
Anchovies 7.84 1.29 2.17 0.29 0.65 2.68 2.35 7.00 3.42 1.65 0.56 5.29 3.12
Sardines and Herrings 1.27 2.17 4.77 7.61 1.78 6.78 3.14 5.56 2.23 4.57 8.97 7.63 1.61
Croakers 0.59 1.68 2.81 1.22 4.73 5.11 6.95 2.84 1.29 2.68 2.38 4.81 2.92
Left-handed Soles 1.40 0.67 0.41 3.48 0.58 1.27 2.77 0.44 1.05 6.09 0.00 1.48 1.35
Swimming Crabs 15.04 2.94 1.30 1.61 12.61 3.92 2.97 1.96 0.77 3.19 2.07 0.84 4.25
Penaeid Prawns 22.31 64.13 54.30 27.36 32.01 31.87 28.88 42.48 53.41 29.26 31.64 13.27 31.38

PRM – Pre-monsoon (February to May); POM – Post-monsoon (November to January)

Figure 3. Flow chart depicting hypothetical food chain and energy flow of sea snakes
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Table 4. Qualitative analysis of the gut contents of sea
snakes collected in trawl catches of Goan coast

Sampling   Species               Gut content
  Date Foregut Midgut Hindgut

1. 27/3/2006 E. schistosa E SD‡ CD
2. 27/3/2006 E. schistosa E SD‡ CD
3. 27/3/2006 L. curtus E SD¥ CD
4. 24/4/2006 E. schistosa E SD‡ CD
5. 24/4/2006 E. schistosa E SD‡ CD
6. 6/1/2007 E. schistosa E SD‡ CD
7. 6/1/2007 L. curtus E SD¥ CD
8. 26/1/2007 E. schistosa E SD‡ CD
9. 3/2/2007 L. curtus E SD¥ CD
10. 19/2/2007 E. schistosa E SD‡ CD
11. 11/3/2007 E. schistosa E SD‡ CD
12. 25/3/2007 L. curtus E SD¥ CD
13. 11/4/2007 L. curtus E SD¥ CD
14. 3/11/2007 E. schistosa E SD# CD
15. 30/11/2007 E. schistosa E SD‡ CD
16. 9/1/2008 E. schistosa E SD‡ CD
17. 29/1/2008 E. schistosa E SD‡ CD
18. 10/2/2008 L. curtus E SD¥ CD

E – Empty; SD – Semi-digested; CD – Completely digested
‡ – Arius jella; # – Thryssa dussumieri; ¥ – Unidentified clupeiform fish
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Image 4. Symbiotic association between sea snake and
barnacle
(a) Epizoite pedunculate barnacle, Octolasmis grayii
(encircled) on tail of sea snake, Enhydrina schistosa
(b) Enlarged view of Octolasmis grayii
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Image 3. Matured ova of Enhydrina schistosa
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