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Front cover photo : A view of the catch of 'poovalan chemmeen' {Metapenaeus dobsoni) landed by country crafts at

Valanjavazhi south of Alleppey, Kerala during the mud bank season of 1993.

TG SR H et ¥ i F feara eieee ¥ 3 T F ST He T qarer wel Aeniferg Srear

@ T g

Back cover photo : A view of the fish landing centre at the mud bank at Valanjavazhi south of Alleppéy. Kerala where

monsoon fishery of 1993 is at full swing.
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OCCURRENCE OF SPAWNERS, JUVENILES AND YOUNG FISH
IN RELATION TO THE FISHERY SEASONS OF SOME MAJOR
FISHERY RESOURCES OF INDIA — A PRELIMINARY STUDY

G. Luther and Y. Appanna Sastry

Visakhapatnam Research Centre of CMFRI, Visakhapatnam - 530 003

According to the All India Census of Marine
Fishermen, Craft and Gear conducted by the
CMFRI (Mar. Fish. Infor. Serv., T & E Ser., No.
30, 1980) 10 major gears are employed along the
Indian coasts. They are drift/set/gill nets, hooks
& line, fixed bag nets, boat seines, shore-seines,
rampanis, trawlnets and purse seines besides
traps, scoop nets and others. Trawlnet, drift/set/
gillnet, and hooks & line are the major gears
operated only in Gujarat and Maharashtra; purse
seines in Karnataka and Kerala, and rampani in
Karnataka. However, boat seines are operated
mostly in Karnataka, Kerala and Andhra Pradesh
and shore seines in the above three states as well
as in Tamilnadu.

The major species of fish catches of many
of these gears landed at the different landing
centres near the various research centres of
CMFRI have been investigated by the scientific
and technical staff of the Institute over the past
45 years for their fishery and population charac-
teristics, and the results have been documented
in several publications which include Indian J.
Fish., Vols. 1-4, 9-11, 13-16, 18-30, 32 & 34:
Mar. Fish. Infor. Serv., T & E Ser., Nos. 8,14, 30,
70-90, 96; Annual Reports of CMFRI; Indian J.
Mar. Sci., Vol. 4; J. mar. biol. Ass. India, Vol.33;
Proc. Symp. Living Res. seas around India, 1973
(CMFRI): 234-240; and Recent Advances in
Marine Biology, P.S.B.R. James (Ed.}, To-day and
Tomorrow's Printers and publishers, 1986: 29-
101.

It is now common knowledge that the
average life span of the majority of the species
comprising the tropical marine fisheries resources
is short being around 2-3 years. The fisheries
for most of our resources are supported to a large
extent by juvenile fish whose average life span is
about one year. This means that majority of
individuals born at a time do not have the chance
to spawn at least once in their life time. If this

' season.

situation is allowed to go beyond a limit, the stock
position is bound to go down leading to
diminishing returns. This decreasing trend in the
state of the stock may be viciated further if the
spawners too are exposed to higher fishing
pressure.

Keeping these various factors in view, an
attempt has been made to evaluate the state of
exploitation of our coastal fishery resources for
which we have the needed primary data. The
aspects investigated fall under 2 major heads
with reference to the gears, namely, main fishery
season coinciding with (i) the main spawning
season and (i) the main juvenile/young fish
fishery season (Table 1). The aim of this account
is to point out the period or periods when caution
Is to be exercised so as to conserve spawners,
Juveniles and young fishes from over-exploitation.

The primary data collected for this study
comprised regionwise, gear-wise, species-wise
particulars relating to the monthly landings of
different species and the percentage occurrence
of their mature, juvenile and young fish in the
landings.  Fish below-half  the size at first
maturity was considered to represent young fish.
Where only the polygons were available for the
monthly length frequency distribution, the
percentage of the area the of the polygon below
the size at first maturity of that species was
estimated. This area was measured by using a
transparent graph sheet. The main fishery
season was considered to be the period when the
monthly catch exceeded the average monthly
catch. The months when the occurrence of
mature fish exceeded 55% of its catch was
considered to constitute the main spawning
Similar orientation was applied for
determining the juvenile fish fishery season also.
For the young fish fishery season, however, the
months in which their occurrence exceeded 27%
was considered. ‘




The important results obtained from the
analysis of the data collected in accordance with
the aim of the present study are furnished in
Table 1. The table gives the major species that
have been studied from each gear at each
observation centre, their main fishery season and
the periods when the juvenile and young fish
season of the indicated species coincided with the
fishery season for the species. Thus it may be
noted that 9 species from Gujarat, 17 from
Maharashtra, 32 from Karnataka, 50 from
Kerala, 23 from Tamilnadu and 48 from Andhra
Pradesh have come under this study.

Fishery season in the different regions

The present study shows that fishing
activity takes place throughout the year along the
major part of the Indian coasts, except in
Karnataka where fishing is either suspended or
poor during June-July period. In the Madras
area the fishing activity is very low during June.
The main fishery season irrespective of the gears
employed vary in the different maritime states. It
is during June and October-December in Gujarat;
August and October-February in Maharashtra;
September-March in Karnataka; May-June and
August-November in Kerala; April-November in
Tamilnadu and October-April in Andhra Pradesh.
The main fishery season observed for the different
observation centres are furnished in the table.
Whether the same season prevails throughout the
coasts of Gujarat and Maharashtra is not known
as the present observations were stated to have
been based on investigations carried out at
Veraval and Bombay only. Along the Karnataka
coast, however, the fishery season extends for a
longer period, from August to May at Karwar,
while it is from September to March at Manglore.
Similarly, the main fishery season at Calicut
extends from September to January, while it is
from May to November at Cochin and from May
to October at Vizhinjam. Along the Tamilnadu
coast also the main fishery season varied at the
three observation centres namely, Tuticorin,
Mandapam and Madras; they being April-Sep-
tember and November, March-November and
January-February respectively. In Andhra
Pradesh, December-April forms the main season
at Kakinada while it is from August to March at
Visakhapatnam.

It is further noticed that while the fishery
season along the north as well as middle of the
west coast from Veraval to Calicut is during

September-March, it is during April-November
along the southern belt of the peninsula extending
from Cochin to Mandapam, and for the rest of the
east coast upto Visakhapatnam it is during
October-April. The foregoing seasonal trends
indicate shifting of the fishery seasons from south
to north and north to south with the passage of
time. It may further be noted that although the
foregoing fishery seasons of the different regions
of the Indian coasts that have emerged are based
on the seasons of some of the major fishery
resources, they do reflect the seasonal trends of
the total fishery resources of each region (see
CMFRI Bull. No. 27, 1976).

Mature fish in the fishery

A study of the seasons of occurrence of fish
in advanced stages of maturity in relation to the
main fishery season (see Table) indicates that fish
in advanced stages of maturity occur only during
some part or parts of the main fishery season.
Scarcity of mature fish or their occurrence only
for a shorter period during the main fishery
season is more evident at Calicut, Mandapam,
Madras and Visakhapatnam observation centres.
The reasons for such a situation remain to be
investigated. It would appear that in these areas
fish on attaining maturity may move away from
the inshore fishing grounds.

Juvenile and young fish in the fishery

A review of the size composition of the
different fishery resources in the various localities
examined indicates that the major bulk of their
landings comprise juveniles. Column 5 of the
table gives the periods over which juveniles of fish
indicated against them in column 2 form
dominant catches in the different gears at the
different observation centres. The available
information shows that juveniles form dominant
catches during September-January and May off
Veraval: November-December off Bombay ;
September-December and April off Karwar; in
January and October off Mangalore; during
September-November off Calicut; June-September
off Cochin; July-November off Vizhinjam; April-
September off Tuticorin; May-June and October
Mandapam; during July-October off Kakinada
and in February and September off
Visakhapatnam.

The present study has indicated that
fisheries for some of the major fishery resources
at some centres are largely supported by juvenile




TasLe 1. The main fishery season and their coincidence with spawning, juvenile fishery and young fish fishery seasons at various centres

Sl. State/Research Species studied/reported Main fishery Spawning Main fishery Main fishery
No. Centre/Gear season season coinciding season coinciding season coinciding
: with fishery with juvenile with young fish
season fishery season season
1 ] 2 3 4 5 6 7
L GUJARAT
VERAVAL Centre
1. Trawl net Tachysurus tenuispinis, Nemipterus Mar.-Apr. Mar.-Apr.
Japonicus, N. mesoprion, Johneops vogleri, & &
Otolithus cuvieri Oct.-Jan. Oct.-Jan.
2. Dol net Harpodon nehereus, Tachysurus thalassinus,  May-Dec. Oct.- Sep.-Jan. (1) Sep.-Jan. (1)
Coilia dussumieri, Pampus argenteus & Jan. Jan. & May
3. Drift/gill net Otolithus cuvieri Mar.-Jun. Mar.-Apr.
& Oct.-Jan. & Nov.-Jan.
IL MAHARASHTRA
BOMBAY Centre
4. Trawl net & Coilia dussumieri, Chirocentrus dorab, Aug. & Aug. &
dol net Trichiurus lepturus Oct.-Mar. Oct.-Feb.
5. Dol net Harpodon nehereus, Hippolysmata Aug.-Feb. Aug.-Dec. Nov.-Dec. (1) Jan.-Feb. (1)
(1) curvirostris, Muraenosox Aug.-Sep. &
, A talabonoids Dec.
6. Trawl net, dol net Protonebea diacanthus, Aug.-Mar. Aug.-Feb.
& gill net Pampus argenteus
7. Trawl net Johneops vogleri (1), Otolithus cuviert, Oct. Oct. Jan. (1) - Oct.-Nov. (1}
O. ruber, Euplerogrammus muticus, Mar. Mar.&
Psettodes erumeti, Opisthopterus Nov.
tardoore (2}
8. Gill net Megalaspis cordyla, Euthynnus Aug. Aug.-
affinis, Scomberomorus guttatus Dec. Sep.
9. Hooks & line Muraenosox talabonoides (1) Jul.-Dec. Aug.-Sep. Oct.-Dec. Dec. (1)
ML KARNATAKA
KARWAR Centre
10. Drift/gill net Sardinella longiceps, Rastrelliger Aug.-May Aug.-Dec. Aug.-May
kanagurta, S. fimbriata '
11. DBoat-seine ——Do — —Do — Aug.-Dec. Sep.-Oct.&Dec.
12. Drift/gill net, Sardinella longiceps (1), Rastrelliger Aug.-May Aug.-Apr. Jan.-May
boat-seine, kanagurta (3), Sardinella fimbriata (2) (1), (2), (3)
purse-seine & & Aug.-Dec.
shore-seine
13. Shore-seine ~—Do — Aug.-May Aug.-Dec. Aug.-Sep. & Dec.
14. Purse-seine — Do — Aug.-May Aug.-Dec. Apr. & Sep.-Dec.




1 2 3 4 5 6 7

MANGALORE Centre

15. Trawl net Anadontostoma chacunda, Nematolosus Oct.-Apr. Oct.-Jan. &
nasus, Saurida tumbil, S. undosquarmis, Mar.
Lactarius lactarius, Nemipterus
mesoprion, Johneops osseous, Otolithus
ruber, Psenes indicus, Oratosquilla nepa (1)
16. Trawl net & Scoliodon laticaudus, Trichiurus Oct.-Apr. Mar.&
drift/gill net lepturus, Scomberomorus cornmerson Oct.-Jan.
17. Trawl & drift/ Tachysurus tenuispinis, Caranx Sep.-Apr. Mar.&
gill net/ kalla, Parastromateus niger, Sep.-Jan.
purse-seine Rastrelliger kanagurta
18. Purse seine & Sardinella longiceps (1}, Stolephorus Sep.-Apr. Mar. & Jan. (1)
trawl net bataviensis, S. devisi, Thryssa Oct.-Jan.
mystax, Cynoglossus macrostomatus
19. Purse-seine Sardinella gibbosa, Leiognathus bindus, Sep.-Mar, Mar. & Jamn. Sep.
Secutor insidiator, Rastrelliger Oct.- Jan.
kanagurta, Decapterus dayi
20. Drift net & Tachysurus dussumieri, Sep.- Mar. Mar. &
purse-seine Auxis thazard Sep.-Jan.
21. Drift net & Scomberomorus guttatus, Sep.-Mar. Mar. &
gill net Pampus argenteus Sep.-Oct.
22. Rampani net Rastrelliger kanagurta (1) Oct.-Mar. Oct.-Mar. Oct.
23. Boat-seine Parapenaeopsis stylifera (1) Apr.-May Nov.-Dec. Not Nov.
& Nov.-Dec. & Apr.-May coinciding
KERALA
CALICUT Centre
24. Gill/drift net Euthynnus affinis (1), Scomberomorus Sep.- Sep. Sep.-Nov.
commerson, S. guttatus, Caranx kalla Jan.
25. Shore-seine Megalaspis cordyla Jan.- Apr. Not Jan.-Apr. Not
Sep.-Nov. coinciding & Sep.-Nov. coinciding
26. Boat-seine & Sardinella longiceps (1), Sep.- Sep. Sep.-Dec. Not
gill net Parastromateus niger, Rastrelliger Feb. coinciding
kanagurta (3), Thryssa mystax (2)
27. Drift net & Tachysurus thalassinus, Mar. & Sep.
hooks & line T. serratus Sep.-Jan.
28. Hooks & line, Tachysurus tenuispinis, Mar. & Sep. Jan. (1), Mar. (1) Not
drift & trawl net Megalaspis cordyla (1) Sep.-Jan. & Sep.-Dec. coinciding
29. Trawl net Cynoglossus macrostomus, Anchovy, Nov.- Not
Seer fish, Pomfrets, P. argenteus Feb. coinciding
30. Boat-seine Caranx kalla (2), Leiognathus bindus (3) Sep.- Feb. Sep. Nov.- Not
Sardinella longiceps (1) Feb. coinciding
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31.

32.

33.

35.
36.

37.

38.

40.

41.

42,

43.

44.

45.

COCHIN Centre
Trawl net

Purse-seine,
trawl net &
boat-seine

Trawl net &
purse-seine

Purse-seine,
trawl & drift net

Boat-seine

Purse-seine

Drift net

Drift net &
purse-seine

VIZHINJAM Centre

Drift/gill net
Boat-seine

Boat-seine &
hooks & line

Shore-seine &
gill net

Shore-seine

Drift net/
gill net,
boat-seine &
shore-seine

Saurida tumbil. S. undosquamis, (1)
Nemipterus japonicus, N. mesoprion,
Johneops sine, J. dussumieri, Kathala *
axillaris, Otolithus cuvieri, O. ruber,

Rastrelliger kanagurta, Caranx djeddaba,

C. kalla, Pampus argenteus, Lactarius

lactarius, C. kurra, Thryssa mystax, P. stylifera

Sardinella longiceps (1),
Metapenaeus affinis (2}

Stolephorus bataviensis,
Scomberomorus commerson, S. devisi
S. buccanneri, S. macrops, Decapterus
russelli, Megalaspis cordyla

Tychysurus dussumieri, T. serratus,
T. thalassinus, T. tenuispinis,

. Rastrelliger kanagurta (1)

R. kanagurta, S. longiceps
— Do ——

Thynnus albacares,
Scomberomorus comumerson

Auxis thazard, A. rochii, Euthynnus
affinis, Rastrelliger kanagurta

—— Do ——

Trichiurus lepturus -

Rastrelliger kanagurta

Rastrelliger kanagurta (1)

Trichiurus lepturus

Decapterus dayi, Megalaspis cordyla
Sardinella longiceps, Sardinella sp.,
Rastrelliger kanagurta, Stolephorus
devisi, S. bataviensis, S. buccanneri,
mullets, Sphyraena spp., Caranx spp.,
Decapterus russelli, Trichiurus lepturus

—Do —

Atule mate, Sardinella gibbosa,
8. sirm (1), Stolephorus indicus,
S. bataviensis, S. buccanneri, (2)
Thryssa setirostris, S. fimbriata

Jun.-Nov.

Jan.&
May-
Nov.

May-Jun.
& Nov.

May- Nov.

Jan.-Aug.

May-Nov.
& Sep.-Oct.

May-
Nov.

May-Nov.

May-Nov.

May-Nov.
May-Nov.

Apr.-Oct.

Apr.-Aug.
& Oct.

Apr.-Nov.

Jun.-Oct.

Jan., Jun.-Jul.
Sep.& Oct.

Jun.

Jun.-Oct.

Jan.-Mar.
Jun.-Jul.

Jun.-Sep.

Jun.-Oct.

May & Sep.-
Oct.

May &
Oct.-Nov.
May & Aug.-
Nov.

May & Sep.

Apr.-May
& Oct.
Apr.-May
& Sep.-
Nov.

(1) Oct.-
Nov.

Not
coinciding

Jun.-
Sep.

Mar.-Jul.
Jun.-Sep.

May

Jun.-
Nov.

(1) Jun.-
Nowv.

Not
coinciding
Apr.- &
Jul.-Nov.

Jul.

May & Jun.

Not
coinciding
Jul.-Aug:
& Oct.

Apr. & Jul.-
Aug. & Oct.

Not
coinciding
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TAMILNADU
TUTICORIN Centre.
46. Gill net Sardinella gibbosa, S. longiceps, Apr.-Nov. Oct.-Nov. Apr.-Sep. Apr.-Sep.
S. dayi, Scomberomorus conmumerson,
E. affinis
47. Hooks & line — Do — Jan.-Mar. Jan.
&
Jun.-Oct.
48. Trawl net, Carangids, Seerfish, Jan.-Dec. Nov.-Jan.
hooks & line & Sardinella gibbosa,
gill net S. longiceps, S. dayi
49. Trawl net — Do — Jan.-Mar, Jan. &
Jun. & Aug.- Nov.-Dec.
Dec.
50. Trawl net Dasyatis uamak, D. sephen, Apr.-Nov. Apr. & Apr.- Aug. Not
D. bleekeri, Rhinoptera javanica, Oct.-Nov. & Oct. coinciding
Amphotistius imbricatus, A. kulhi,
Actobatus narinari, A. flagellum,
Gymnura poecilura, Gazza minuta,
Leiognathus brevirostris (1),
L. Dussumieri (3), L . jonest,
L . equulus, Secutor insidator
S. ruconius, (2) Trichiurus lepturus (4}
51. Gill net Scoliodon palasorrah, Leiognathus Sep.-Oct. Not Sep.- Oct. Not
. dussumieria, L . equulus, Secutor insidiator coinciding : coinciding
52. Shore-seine Gazza minuta, L. brevirostris, Sep.-Jun. Feb.-Jun. Mar.-May, May-Jun.
L. dussumieri, S. ruconius, & Nov. Jun. & Nov.
Rastrelliger kanagurta,
Sardinella gibbosa (1), S. albella (2)
Sillago sthama,
Sepioteuthis orctipinnis (4)
MADRAS Centre
53. Trawl net Sardinella gibbosa, Nemipterus Jan.-Feb. Jan.-Feb.
_japonicus, Leiognathus bindus,
Secutor insidiator, Johnius carutta
ANDHRA PRADESH
KAKINADA Centre
54. Trawl net Decapteus dayi, D. russelli, Nov.-May Dec.-May May & Nov. Mar. & Nov.

Nemipterus japanicus, N. mesoprion (1),
Leiognathus bindus (2), Secutor

insidiator, Atrobucca nibe, Johneops
vogleri, Johnius carutta, J. dussumieri,
Pennahia macrophthalmus, Trichiurus
lepturus (3), Eupleurogrammus muticus (4).
Lepturacanthus gangeticus, Saurida tumbil,
Tachysurus thalassinus, T. tenuispinis,
Carangoides malabaricus, Polynemus
sextarius, Priacanthus macracanthus,
Lactarius lactarius
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55. Shore-seine Metapenaeus brevicornis (1), May.-Dec. Sep.-Nov. May-Nov. Jul.
Portunus pelagicus
56. Nylon gill net, Portunus sanguinolentus (2), P. pelagicus (1), Jan.-Dec. Feb.-Mar. & Sep.-Oct.
boat-seine, Scylla serrata (3), Trichiurus spp. Sep.-Dec.
v shore-seine &
crab net
57. Boat-seine Euplerogrammus muticus Jan.-Dec. Feb.-Apr. & Jul.-Nov.
- Nov.-Dec.
VISAKHAPATNAM
Centre .
58. Gill net & Rastrelliger kanagurta, R. faughni Sep.-Mar. . Jan.-Mar. (1} Jan.- - (1) Sep.
boat-seine Decapterus dayi, Stolephorus devisi, S. lajang, Mar.&
Trichiurus lepturus, Sardinella fimbriata, Sep.-Dec.
S. longiceps, S. bataviensis,
(1) Lactarius lactarius, S. gibbosa .
59. Boat-seine —— Do — Sep.-Mar. Feb.- Feb.-Mar. & Feb.-Mar. &
Mar. Sep. Sep.-Dec.
60. Hooks & line Tachysurus tenuispinis, T. thalassinus, Mar.- May Mar. &
Decapterus dayi, sharks, skates, May .
sail fish, Istiophorus platypterus
seer fishes, Euthynnus affinis,
~N Thunnus albacares, Scomberomorus guttatus,
Katsuwonus pelamis, S. commerson
61. Trawl net Trichiurus leprurus, Rastrelliger : Sep.-May Feb.- Jan.-Feb. Feb.-Mar.
kanagurta, Stolephorus devisi, S. bataviensr.s, Mar., May & Dec.
Sardinella gibbosa, Saurida tumbil, & Dec.
Tachysurus thalassinus, T. tenuispinis,
Polynemus sextarius, Priacanthus
Carangoides malabaricus, Decapterus
dayi, Nemipterus japonicus (2),
_ N. mesoprion, sciaenids, goat ﬂshes
62. Shore-seine Rastrelliger kanagurta, Stolephorus . Jan. -May & Feb.-Mar. (1) May & (1) Feb.-Mar.
: bataviensis, S. heterolobus, S. devisi, - Sep.-Dec.” & Dec. Sep.-Nov. & Oct.-Dec.

Ambriata, S. gibbosa, Megalaspis
cordyla, Decapterus dayi, -
Trichiurus spp., Dussumieria acuta,
Caranx malabaricus

Sardinella albella (1)




fish. They are mentioned in the order of their
magnitude as well as the localities where such a
situation has existed in the recent past; Caranx
kalla off Calicut, Sardinella fimbriata at Karwar,
Megalaspis cordyla at Calicut, Eupleurogrammus
muticus at Kakinada, Tachysurus thalassinus at
Visakhapatnam, Harpodon nehereus at Veraval
and Bombay, S . fimbriata at Vizhinjam,
Oratosquilla nepa at Mangalore-Malpe, Trichiurus
lepturus at Kakinada, Metapenaeus affinis at
Cochin, Leiognathus bindus at Kakinada,
Restrelliger kanagurta at Cochin, S. gibbosa and
S. albella at Mandapam, S. longiceps at Karwar,
R. kanagurta in Andamans, Leiognathus jonesi
and T. lepturus at Mandapam, S. longiceps at
Calicut and Nemipterus japonicus at Cochin. The
fact that the greatest bulk of the landings of
Lactarius lactarius landed at Visakhapatnam in
the past comprised of juveniles and that the fish
itself now being rare in the same locality clearly
indicates the damage done to the resource of the
species in the past. This should sound a note
of caution to reduce fishing pressure on the
juveniles so as to allow them to grow and reach
at least the size at first maturity. In respect of
the young fish landing also, Lactarius lactarius at
Visakhapatnam received the highest rank, followed
by Megalaspis cordyla at Calicut, Trichiurus
lepturus at Vizhinjam, Leiognathus bindus at
Calicut, R. kanagurta in Andamans, Harpodon
nehereus at Varaval, Oratosquilla nepa at
Mangalore and Sardinella gibbosa at Mandapam.

Published records furnish very little
information on the seasons of abundance of the
juveniles and young fishes.
available information shows that the fishery is

However, the

dominated by juveniles for the oil sardine during
August-September and December in Karwar, in
January at Mangalore and during August-
February at Calicut; for S. fimbriata from August
to May at Karwar and from July to May at
Vizhinjam; for S. sirm during April-May at Vizh-
injam; for S. albella from May-November at
Mandapam; for R. kanagurta in April and Sept-
ember-November at Karwar; september-October
at Manglore; in April, September-October at
Calicut; during January-March and June-Sep-
tember at Cochin; in January, March, May-July
and September-October in Andamans; and from
June-November at Vizhinjam; for T. lepturus from
April to July at Mandapam; August-June at
Kakinada; for E. muticus from July to November
at Kakinada; for N. japonicus from October to
April at Cochin and during January-February at
Visakhapatnam; for N. mesoprion in May and
August at Kakinada; for L. bindus in April-May
at Calicut and from July-May at Kakinada; for
L. jonesi during March-April, June-August and
October at Rameswaram (Mandapam); and for the
Bombay duck from September-May along the
Maharashtra-Gujarat coast.

A perusal of the literature on the biology
and fishery of Indian major resources shows that
the published records do not always furnish the
primary data, particularly that of length frequency
or monthly percentage occurrence of adults,
juveniles and young fish as looked for the
preparation of this account. Documentation of
such basic information, it is hoped, would
facilitate critical examination and evaluation of
the status of the Indian fisheries by interested
agencies.

-

/ Errata \

MFIS No. 120, page 13, table 1, item 9, Metapenaeopsis
maxillipedo may be read as Metapenaeopsis stridulans.

Page 16, table 2, item 9, Metapenaeus stridulans may be
read as Metapenaeopsis stridulans.

/




INCREASED EXPLOITATION OF JUVENILE FISH POPULATION
BY BULL TRAWLERS DURING THE EARLY POST-MONSOON FISHING SEASON
OF 1992 ALONG THE DAKSHINA KANNADA COAST, KARNATAKA

Prathibha Rohit, Alli C. Gupta And Ume S. Bhat

Mangalore Research Centre of C.M.F.R.I.,, Mangalore - 575 001

The operation of bull trawlers is a common
feature observed in the coastal waters of Dakshina
Kannada during the commencement of the
fishing season in September, after the lean
monsoon fishing activities. The peak period of
their operation is generally seen from September
to November, when about 10 units are employed
at each of the centres at Mangalore and Malpe.
As the night fishing by trawlers increases, bull
trawling activity gradually decreases and stops
by about the end of November. During the fishing
season of September-November 1992, more
number of bull trawler units, numbering 20-25
at each of the centres, was engaged in the fishery,
exploiting the juvenile fish population to a great
extent. As such exploitation would have delete-
rious impact on the fish resources of the region,
the salient features of the fishery during Septem-
ber-November 1992, as observed from Mangalore
and Malpe centres are reported here.

Fishing operation

About forty metres long trawl nets, with
head and foot-rope length of forty metres each
and lead-rope of sixty metres and cod-end mesh
size of 25 mm operated by two mechanised trawl
boats of identical size (9 to 11.2 m) and horse
power (37 to 88 HP) with a crew of 5 to 6 in each
of the boats, were employed in the fishery.

The bull trawlers set out for fishing at 2000
hours and return to the base in the early mor-
ning hours of next day. Generally, 3 to 4 hauls,
each of 2 to 2.5 hours duration, were taken in
the inshore muddy grounds of less than 10m
deep, although in the earlier years, the fishing
was carried out in relatively deeper grounds of 10
to 18m depth.

Catch and catch composition

In 1992, bull trawl fishing season was
observed from September to November at
Mangalore, wheras, at Malpe it was confined to

September and October, as the operation of night
stern trawling started early at this centre. The
estimated total catch of bull trawlers at Mangalore
and Malpe centres together was 800.7t with a
catch rate of 499 kg/boat. At Mangalore, with
an estimated catch of 529.07t, October was the
most productive month when catch per unit of
effort was 986 kg. At Malpe (total catch 271.63t),
the highest landing was recorded in September
{233.93t, with a catch rate of 312 kg/unit effort)
(Table 1).

The bull trawlers are mainly operated for
fish. the monthwise composition of the catch
landed by the bull trawlers is given in Table 1.
Fishes contributed to about 96.6% of the total
catch and were represented by a large number
of groups. Carangids formed the dominant group
in all the months. The important groups of fishes
supporting the fishery in order of abundance were
carangids (51.4%), leiognathids (9.5%), ribbon
fish (4.9%), other clupeids (6.4%), sciaenids
(5.7%), sardines (4.9%), pomfrets (3.2%), soles
(2.1%), cat fish (1.2%), Lactarius (1.0%) and other
fishes (5.7%). Cephalopods formed only 3.3% of
the total catch. The prawns and crabs consti-
tuted the least component, accounting to 0.03
and 0.05% of the total landings respectively.

J uvenﬂe fish catch

One of the striking features of the bull trawl
fishery of the season was the incidence of
appreciable quantities of juveniles of several
commercially important fishes (Fig 1). Out of the
total catch of 800.7t, juvenile fishes formed
184.5t, constituting 23% of the total catch.
Although they were caught from September
through November, highest quantity of juvenile
fishes was landed in september (Fig. 2). The
estimated catch in quantity and numbers, catch
composition, length range, modal size group and
percentage contribution in respective groups are
given in Table 2 and the overall composition of




TanLe 1. Estimated fish landings (in tonnes), effort (in units) and catch/effort (in kg) landed by bull trawlers operated during September

to Novemnber 1992 at Mangalore and Malpe

Manglore Malpe

Species Catch Catch

Sep. Oct. Nov. Total Sep. Oct Nov Total
Decapterus spp. 3.6 2103 —_ 213.9 1.7 — - 1.7
Caranx kalla 41.9 15.0 2.0 58.9 69.9 — — 69.9
Chorinemus sp. 35.3 23.5 1.3 60.1 1.1 — — 1.1
Megalaspis cordyla 3.3 2.7 — 6.0 — — — —
Oil sardine —_ — — — 11.6 — — 11.6
Lesser sardine 0.4 —_ 0.1 0.5 2.9 24.5 — 27.4
Other clupeoids 38.9 4.0 0.4 43.3 7.4 0.7 — 8.1
Leiognathids 21.8 0.4 0.2 22.4 51.1 2.5 — 53.6
Ribbon fish 5.6 44.5 — 50.1 1.1 — — 1.1
Soles 0.6 1.6 1.3 3.5 9.1 4.4 — 13.5
Sciaenids 12.6 1.3 0.1 14.0 30.3 1.0 — 31.3
Cat fish — 2.9 — 2.9 6.2 0.3 — 6.5
Mackerel 1.1 0.03  — 1.13 3.3 3.2 — 6.5
Seer fish 0.6 0.9 0.1 1.6 2.1 — — 2.1
Pomfrets 20.0 2.9 0.4 23.3 2.0 — —_ 2.0
Lactarius spp. 0.9 1.6 0.2 2.7 5.6 — —_ 5.6
Stolephorus spp. 0.2 1.1 — 1.3 0.7 — — 0.7
Other fishes 0.04 0.1 0.1 0.24 0.03 — — 0.03
Crabs - — —_ — 0.4 — — 0.4
Cephalopods 7.2 1.7 0.1 9.0 17.4 — — 17.4
Total 202.24 319.33 7.5 529.07 233.93 37.7 — 271.63
Effort 377 324 13 714 750 140 —_ 890
Catch/effort 536.45 985.59 576.92 740.99 311.91 269.29 — 305.20

juvenile fish catch is shown in Fig. 3. Among the
diffirent groups of juvenile fishes landed, those
belonging to Chorinemus, spp. Decapterus, spp.
Caranx kalla, Sardinella spp. and Leiognathus
spp., formed the bulk. In fact, cent per cent of
the catch of Chorinemus spp., S. logiceps,
Tachysurus thalassinus and T. tenuispinus was
constituted by juveniles. It is also noteworthy

Fig. 1.

Juveniles of Chorinemus spp. landed by bull trawlers
operating off Mangalore.
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that the size groups of juveniles of these fishes
exploited by the bull trawlers were respectively
smaller as compared to the normal size groups
encountered in the commercial fishery of these
groups. Besides these groups, about 10% of
other clupeoids, especially Thryssa spp. were also
caught. Similarly, all the seer fishes encountered
in this gear were young ones (Fig. 4). In the case

Fig. 2.

Immature seer fishes landed by bull trawlers at
Mangalore.




Tasle 2. Estimated catch in quantity and number, length range, model size groups, percentage contribution of juvenile/young fishes and
their normal length distribution in the commercial fishery landed by the bull trawlers operating during September to November
1992 at Mangalore and Malpe ‘

Species Catch Estimated Length range Model size Percentage of Normal length

(kg Nos. (mm) (mm) Juvenile distribution in
in respective commercial

group fishery (mm)

Chorinemus spp. 61247 9469886 115-200 145, 155 100 300-400
Sardinella longiceps 11636 7563400 45-75 55 100 130-160
Tachysurus thalasinus 4679 233948 105-190 120 100 300-500
T. tenuispinus 4679 98978 155-195 —_ 100 220-250
Seer fish 3654 — 200-300 - - 100 750-1000
Decapterus spp. 43113 3575224 95-120 105 20 170-200
Caranx kalla 25774 — 40-65 — 20 125-145
Leiognathids 15189 —_ 40-60 —_ 20 70-100
Megalaspis cordyla 597 — 150-180 — 10 200-300
Sciaenids 4533 —_ 55-75 —_ 10 150-200
Soles 1698 —_ 40-50 — 10 130-150
Pomfrets 2538 ) - 80-120 — . 10 170-200
Thryssa spp. 5143 — 80-100 — 10 150-180

M CHORINEMUS

i DECAPTERUS 500~
EECARANX KALLA
NMLEIOGNATHUS 4001
N S.LONGICEPS W
wl
TACHYSURUS =z 3004
z
1 1:OTHERS S
Z 2004
Fig. 3. Species composition of juveniles and young fishes -
landed by bull trawlers during September to Novem- T
ber 1992 at Mangalore and Malpe (pooled). ©
T 100
of pomfrets, about 10% of the catch was formed o
by the young ones.
Remarks i

SEP oCcT NOV
A comparison of the characteristics of the Fig. 4. Total fish catch (3) and | le fish catch @) landed
_ g 4. o) Sh1 catc and juvenile fish catc anae :
e s years oth e of o pocsn 5 ki g S s v 1o
! at Mangalore an pe {pooled). '
(September-November, 1992) along the Mangalore-

Malpe coast envinced the following deviations: (10-18m depth region), and
1. During the season under report, more number 3. Increased exploitation of juveniles of commer-
of units were observed in operation both at cially important fishes was observed during
Mangalore and Malpe indicating their increas- the present season.
ing popularity. It is well known that the bull trawlers fish
2. The area of operation of bull trawlers during more effectively than the stern trawlers, and
the season was in relatively shallower grounds hence, during the beginning of the season after
- (less than 10m depth) than in the earlier years the south-west monsoon, when there is scarcity
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of fishes in the inshore waters and the operation
of stern trawlers is not conducive due to the
unsettled sea condition, the bull trawlers are
generally operated in the area. As the season
advances, the stern trawling for demersal fishes
gradually replaces the bull trawling and becomes
one of the main fishing units employed in the
fishery of the coast. As long as the bull trawlers
are exploiting the normal fish resources of the
area during a short period, it has not been
causing any concern on the resources exploited.
However, the large scale exploitation of juveniles
as observed in the present season, would
definitely affect the resources, particularly when
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the inshore fishery of this region is already under
fishing pressure.

In the context of incrasing exploitation of
juvenile population of the commercially impor-

" tant fishes by substantial number of bull

trawlers, there is an urgent need to control their
operation in the shallow near shore fishing
grounds of this coast, to avoid overfishing as well
for the conservation of the fish stocks.

Thanks are due to Shri. C. Purandara for
the help rendered in collection of field data for
this article.




HATCHERY REARING OF THE SQUID, SEPIOTEUTHIS LESSONIANA
AND THE CUTTLEFISH, SEPIA PHARAONIS

D. Sivalingam, K. Ramadoss, A. D. Gandhi and M. Enose
Tuticorin Research Centre of C.M.F.R.I., Tuticorin - 628 001

Introduction

At present culture of cephalopods is under-
taken in some parts of the world for the limited
purpose of biomedical research which involves
the giant nerve axon of squids in
neurophysiological and pharmacological studies,
and for early life history studies by biologists.
The squid, Sepioteuthis lessoniana and the
cuttlefish Sepia pharaonis are two commercially
important cephalopods in Indian waters. Since
there is very little information on hatching, post-
hatching behaviour and early growth of these
cephalopods, hatchery rearing was initiated in
June, 1988 at Tuticorin Research Centre of
Central Marine Fisheries Research Institute and
the results of these experiments are summerised
below.

Egg collection

The egg capsules of S. lessoniana (Fig. 1)
were obtained on 25-6-'88 from Pinnakkayal
trench while trawling at a depth of 20m by the
research vessel Cadalmin. The egg capsules of
Sepia pharaonis (Fig. 2) were collected at
Rameswaram and transported by road in insu-
lated container. All the egg capsules were
maintained in the hatchery.

Fig. 1. Egg cluster of Sepioteuthis lessoniana.
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Fig. 2. Egg cluster of Sepia pharaonis.

Sepioteuthis lessoniana

Hatching: Ten -clusters of egg capsules
collected from the sea were in advanced stage of
development. Some premature hatching was
noticed on the day of collection and this was
probably due to stress of transportation. A total
of 1,142 hatchlings were subsequently released
from the capsules kept in the hatchery within
eight days (Fig. 3).

Growth: The hatchlings measured on an
average 5.2 mm in mantle length and 14.1 mg
in weight on hatching. The growth progressed to
19.4 mm and 822 mg when the hatchlings were
30 days old. A sharp spurt of growth duiring the
next nine days resulted in a length of 39 mm and
weight of 3.966 g. On day 57, the young squid
attained an average size of 55 mm and weight of
14.7 g.

Food ration: The hatchlings were fed on the
mysid, Mesopodopsis sp. from the 2nd day of
hatching. They were fed with 5 mysids each per
day. The food ration was increased to 13 mysids

13

Fig. 3. Hatchlings of S. lessoniana.

each on day 12. After a month, each squid was
fed with 55 mysids. When the young squids were
45 days old, they readily consumed fry of the fish
Aplochilus sp. Each squid was ‘provided with 13
fish fry weighing 25 mg ‘each. Due to
nonavailability of sufficient fish fry, it was not
possible to provide more food to the young squids
which were voracious feeders. :

Sepia pharaonis

Hatching: A total of 1,915 egg capsules
were collected on 27-6-'88 consisting of 1,668
viable eggs and 168 unfertilised eggs. The egg
capsules measured 16-20 mm in- length. the
hatching of the young commenced on the night
of 10-7-'88 and it was completed on the night of
16-7-'88. = A total of 1,156 hatchlings were
released during the period (Fig. 4). -

Growth: The hatchlings of Sepia pharaonis
started capturing the mysid, Mesopodopsis sp. on
the second day of hatching. Each hatchling was
provided with 5 mysids per day. After two weeks
also only this number of mysids were fed due to




Fig. 4. Hatchlings of S. pharaonis.
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scarcity which continued till the beginning of 4th
week. Thereafter Artemia salina collected from
salt pans were provided. The youngers readilly
accepted them. In addition to 3-6 mysids, 65
Artemia salina were also consumed daily by each
young cuttlefish. Each was given 65 mysids per
day till day 50. Thereafter the daily ration was
increased to 162 mysids per animal. Fry of
Aplochilus sp. and juveniles of P.indicus were also
tested and young ones readily consumed them.

The experiments revealed that the young
ones of cephalopods need live food and were
reluctant to accept dead prey. It is apparent that
during very early stages of life of cephalopods
after hatching, mysids hold the key for steady
growth in hatchery and fish fry thereafter.
Occassionally they consumed freshly dead fish
kept in motion when they were strarving. The
cuttlefish alone readily accepted wild Artemia
salina. Therefore it would appear that the
success of culturing cephalopods depends on
consistent supply of live food organisms.




COSTS AND EARNINGS OF TRAWLERS IN KERALA —

A CASE STUDY

D. B. S. Sehara and A. Kanakkan
Central Marine Fisheries Research Institute, Cochin - 682 014

In regard to marine fishery resources, catch
landings and the innovations in capture fisheries,
Kerala has been one of the advanced maritime
states in India. Over the years, a change has been
noticed in the fabrication of nets and designing
of various types of crafts. Technically more
efficient and effective gears and fast moving
inboard and outboard motorised craft have
replaced most of the traditional fishing craft and
gears. The introduction of trawlers has been a
major break-through in the history of mechani-
sation not only in Kerala but also throughout the
Indian coasts. In the sixtles and seventies,
hundreds of trawlers were introduced in Kerala
and the number is still on increase though the
speed of introduction is reduced.

With the immense increase in the number
of trawlers, a competition is noticed between
different mechanised units and within the trawl
units in different regions. These units not only
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share common inputs but share almost same
resources also and that too in the already
exploited zone, upto 80 m depth. For all the new
entries there is always a risk of investing in a
trawl unit. In some regions there is fear of over
exploitation of resources caught by these units.
Recently there is a significant shift from prawn
catch to fish catch when it is seen by the point
of export earnings provided there is a good
demand and reasonable price of non-shrimp
catch in and outside the country.

Looking into the risk and uncertainty
involved in availability of catch and its price in
domestic and international markets, increasing
number of trawlers and heavy investment in trawl
units it is of great significance to assess private
profitability of trawl operation. Cochin Fisheries
Harbour is one of the important trawl landing
centres in Kerala. The Central Marine Fisheries
Research Institute, Cochin has selected Cochin




Fisherles Harbour for surveying of trawl units in
1991. The main objectives of the study is to find
out the economics of trawlers which will help in
development planning and the fishermen.

Data collection and method of analysis

During 1991, economics data at Cochin
Fisheries Harbour were collected from randomly
drawn 10 trawl units on 10 selected days every
month. Systematic random sampling technique
was adopted for fixing observation days. Remark-
Ing same units for repeated data collection on
sample tdays was not practically possible, so a
sample of 10 units on each observation day was
covered at random which included all sizes and
types of trawlers landing their catch at Cochin
Fisheries Harbour.

Two types of schedules were designed for
data collection. Schedule I contains information
regarding make, size and values of craft, engine
and gear, type of ownership, details of crew,
seasonal catch trend, marketing of catch, insur-
ance, rent etc. Schedule II has provision of
details of specieswise catch and its value and all
items coming under the category of variable cost
like, wages of crew, fuel (quantity & cost),
marketing charges, ice and food and bata to the
crew.

To calculate the fixed cost, depreciation on
boat, engine, net and other accessories was
calculated based on ‘Straight-Line Method'. Other
components of fixed cost  include interest on
initial investment @ 18% and insurance of
trawlers. The annual variable expenses are total
sum of quarterly expenditure on variable items.
The I quarter is confined to Jan.-March, II April-
June, Il June-Sept. and IV Oct-Dec. 1991. Net
annual profit is the residual margin left after
deducting total annual operational cost (fixed &
variable cost) from the gross revenue. To know
the recovery period of investment, capital pay
back period has been calculated. Rate of returns
to capital has also been compared with the
opportunity cost of investment.

Outcome of the study

Most of the trawlers operating from Cochin
Fisheries Harbour are 32 footers. Recently some
bigger vessels have been used. During 1991
about 320 trawlers landed their catch at Cochin
Fisheries Harbour and most of them have single
ownership. The main brand of engine fitted in
the boat is Ashok Leyland. Except a few boats
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all units observe one day fishing trip and operate
upto 70 m of depth in the sea.

Initial investment

The cost price of new boat engine in a trawl
unit has been estimated at Rs. 4 lakh (Table 1).
Trawl net, numbering about 3 in each unit and
other accessories have been valued at Rs. 0.7
lakh. Thus, a total investment of Rs. 4.7 lakh
has been found in a trawl unit at Cochin Fisheries
Harbour during 1991.

TasLe 1. Capital investment of a trawl unit operating
at Cochin Fisheries Harbour during 1991

Item Investment (Rs.)
a) Boat & engine 4,00,000
b) Nets 30,000
c) Accessories 40,000
Total 4,70,000

Components of fixed cost

The craft and engine have been depreciated
at the rate of 10% per annum. Major accessories
work well for 3 years and thus one third of their
value has been accounted towards annual
depreciation. Nets may work on an average for
one year. A total amount of Rs. 83,333 has been
set apart towards total annual depreciation of a
trawler. Loan for purchase of trawlers has been
availed from the Union Bank, UCO Bank and
State Bank of Travancore. A simple interest of
18% has been applied to the investment and the
total interest comes to Rs. 84,600 in a year on
the capital investment. Though all the values are
not insured but for proper accounting of profit an
amount of Rs. 28,200 per annum has been fixed
towards insurance for a trawl unit.  As shown in
Table 2 the total fixed cost has been calculated
at Rs. 1,96,133.

TasLe 2. Components of fixed cost

I Depreciation

a) Boat & engine Rs. 40,000
b) Nets Rs. 30,000
¢) Accessories Rs 13,333
Sub total Rs 83,333

II Interest on
investment (18%) Rs. 84, 600
III  Insurance Rs. 28,200
Total fixed cost Rs. 1,96, 133




Quarterly break-up of operational expenses

The main components of variable cost, as
presented in Table 3, are crew wages, fuel cost,
auction charges, food & bata expenses, cost of ice
and other miscellaneous charges. In 3 out of 4
quarters fuel cost is more than the cost in any
other head. In III quarter which is monsoon
season, trawlers are not going very far from the
shore and the quarterly fuel expenses are worked
out at Rs. 55,000 thousand for a unit. Depending
on the catch availability the auction charges
ranged from Rs. 7,600 in I quarter to Rs. 19,500
in III quarter. There is not much difference in
the expense towards food & bata between
quarters. Since it is mostly daily trip for trawlers
the cost of ice was found at Rs. 2-3 thousand in
a quarter.

~ The total annual variable cost of a trawler
is calculated at Rs. 5,87,462. Of annual
expenditure, about 22% is incurred in I quarter,
25% in II quarter, 29% in IIl quarter and 24% in
IV quarter. While analysing expenses itemwise
it is found that 32% of annual amount is spend
on labour, 47% on fuel, 9% on auctioning, 7% on
food and bata of crew, 2% on ice and 3% on
miscellaneous items like rent and repairs.

Production and gross earnings of a trawl unit

a. Catch: Main species fished in trawl net
include crustaceans, perches, carangids,
cephalopods, croakers, mackerels, bill fishes,
clupeids, flat fishes and lizard fishes. Besides
these main groups, the miscellaneous group, as
given in table 4 mainly include elasmobranchs,
cat fishes and promfets. In the I quarter,
important contribution to the catch are crusta-

ceans (35%), perches (17%), cephalopods (9%)
and carangids (8%). In II quarter, carangids came
to first position contributing 28% of quarterly
catch, followed by crustaceans (26%), perches
(13%) and cephalopods (10%). Other groups,
individually, contributed less than 10% to the
catch in II quarter.

In Il quarter, 39% of total catch (37,350 kg)
was contributed by perches, 37% by crustaceans,
10% by cephalopods and 4% by carangids
whereas other groups did not contribute signifi-
cantly. The total catch of trawler in IV quarter
was calculated at 16,796 kg and the main,
components of the catch were crustaceans (40%),
cephalopods (11%), perches (7%), clupeids (7%),
carangids (6%) and bill fishes (7%). A look of
overall annual catch performance reveals that the
maximum catch contribution was made by
crustaceans (34% of the catch), followed by
perches (23%), carangids (11%) and cephalopods
(10%). Other individual groups contributed less
than 5% to the total catch.

b. Revenue: Gross earning in I quarter
totalled to Rs. 1,43,975. Crustaceans alone
contributed 74% of the revenue in this quarter.
In II, Il and IV quarters also the contribution
made by crustaceans was the maximum viz. 64%,
75% and 77% respectively. Cephalopods contrib-
uted 9-12 per cent towards the quarterly revenue.
Other major revenue earning groups include
carangids in II quarter (12%) and perches in III
quarter {10%). The remaining groups individually
contributed less than 5% towards the quarterly
catch.

The analysis of annual revenue shows that
of the total gross revenue of Rs. 8,51,085,

TasLe 3. Details of operational expenses of a trawl unit

Items Expenses (Rs.) Total
1Qr. II Qr. I1I Qr. IV Qr.

Crew wages 26,322 41,035 81,736 40,280 1,89,373
Fuel cost 82,500 75,000 50,500 66,680 2,74,680
Auction charges 7.608 13,356 19,518 12,726 53,208
Food & bata expense 9,175 10,400 10,000 10,160 39,735
Cost of ice 2,600 3,150 2,000 3,060 10,810
Miscellaneous charges 2,075 3,450 9,750 4,380 19,655
{Jetty rent, repairs etc.) ‘

Total 1,30,280 1,46,391 1,73,504 1,37,286 5,87,461
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TasLe 4. Catch details of a trawler at Cochin Fisheries Harbour during 1991

Name of fish 1Qr. 11 Qr. I Qr.** IV Qr. Total
(Jan.-Mar.) (Apr.-Jun.) (Jul.-Sep.) (Oct.-Dec.)
Catch Catch ___Catch Catch Catch

Q.kg VI(Rs) Q.(kg V(Rs) Q.kgd V(Rs) Q. (kg V(Rs) Q. kg V(Rsg
Clupeids 585 1,755 910 2,730 250 500 1,156 2,312 2,901 7.297
Lizard fishes 130 520 840 2,520 600 1,200 272 816 1,842 5,056
Perches 1,950 5,850 3,010 6,020 14,500 29,000 1,224 3.672 20,684 44,542
Croakers 325 1,625 560 2,240 550 1,650 884 4,420 2,319 9,935
Carangids 910 4,550 6,440 25,760 1,400 4,200 1,020 4,080 9,770 38,590
Mackerels 715 4,290 910 4,550 700 2,800 340 1,360 2,665 13,000
Bill fishes 520 1,560 630 1,890 650 1,300 1,156 2,312 2,956 7,062
Flat fishes 585 1,755 350 1,400 500 1,000 612 2,448 2,047 6,603
Crustaceans 4,095 1,06,470 5,880 1,35,946 13,900 2,22,400 6,664 1,53,272 30,539 6,18,088
Cephalopods 1,105 13,260 2,310 25,410 3,550 31,950 1,904 20,944 8,869 91,564
Miscellaneous 780 2,340 1,190 2,380 750 1,500 1,564 3,128 4,284 9,348
(including elasmobra-
nchs, cat fishes
pomfrets etc.) ] ) ‘
Total 11,700 1,43,975 23,030 = 2,10,846 37,350 2,97,500 16,796 1,98,764 88,876 8,51,085
No. of fishing days 65 70 50 68 253

** From 15-7-91 to 11-8-91 there was ban on fishing {(monsoon fishing).

- worked out at Rs. 7,83,594 including variable

crustaceans earned 72%, cephalopods 119%,
perches 5% and the others less than 5% each.
Further, percentage performance of I, I, III and
IV quarter in annual revenue was 17%, 25%, 35%
and 23% respectively. Of a maximum revenue
of about Rs. 2.98 lakh earned during Il quarter,
an amount of about Rs. 2.22 lakh was obtained
from the sale proceeds of crustaceans.

Net earnings

By subtracting operational cost from the
£gross revenue, net operating income has been
calculated for each quarter and presented in
Table 5 along with the annual net operating
income. The income has been found maximum
in III quarter (Rs. 1.23 lakh) and minimum in I
quarter (Rs. 0.14 lakh). A total of Rs. 2.64 lakh
is the net operating income of a trawl unit at
Cochin Fisheries Harbour during 1991.

TasLe 5. Netoperating income of a trawl unit at Cochin Fisher-
ies harbour (000’ Rs.)

Particulars IQr. HQr. Qr. IVQr. Annual
Gross revenue 144 211 297 199 851
Operational cost 133 146 174 137 587
Net operating income 14 65 124 62 264

Aggregate measures

For 253 fishing days the annual catch for
a trawl unit during 1991 was 88,876 kg, valued
at Rs. 8,51,085. The annual operational cost is

and fixed cost. The net annual profit of a trawler
is calculated at Rs. 67,491.

Economic measures per fishing day

The average catch per day fished comes to
351.3 kg which earns an amount of Rs. 3,363.97.
The variable and total fishing cost averages to
Rs. 2,321.98 and Rs. 3,097.21 per day of
operation.  After paying operational cost, an
amount of Rs. 1,041.99 is left out with the owner
in a day. Net profit per day comes to Rs. 266.76.

Coasts and earnings per kg of fish production

One kg of fish fetched an average amount
Rs. 9.58. To produce a kg of fish, an amount
of Rs. 2.58 is incurred on labour and Rs. 3.09
on fuel. Average operating cost per kg of fish
production comes to Rs. 6.61. Including fixed
cost an amount of Rs. 8.82 is calculated to be
accounted towards the total cost of 1 kg of fish.
An owner gets a net profit of Rs. 0.76 for every
kg of fish sold at landing centre.

' Other economic parameters
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Rate of return to capital as shown in table
6 -1V is found to be 32.4% which is much higher
than the acquisition rate of the money (18%)
accounted for this study. The capital investment
in a trawler can be recovered in 3.1 years which
Indicates the pay back period. Labour produc-
tivity in term of fish production is calculated at
58.6 kg fish is obtained which earn Rs. 19.




Tasle 6. Measures of units income and profit efficiency

I. Aggregate measure

i Total No. of fishing days 253
ii Annual catch (kg) 88,876
i Annual gross revenue (Rs) 8,51,085
v Total variable cost (Rs) 5,87,462
v Fixed cost (Rs) 1,96,133
vi Total annual cost (Rs) 7.83,594
vii Total investment (Rs) 4,70,000
vili Income over operating cost (Rs) 2,63,634
ix Net annual profit (Rs) 67,491
1I. Per fishing day
i Catch (kg 351.30
ii Revenue (Rs) 3363.97
fi Variable cost (Rs) 2321.98
iv Total cost (Rs) 3097.21
v Income over operating cost 1041.99
vi Net profit (Rs) 266.76
M. Per kg of fish production
i Revenue (Rs) 9.58
i Labour cost [including food & bata (Rs)) 2.58
iii Fuel cost (Rs) 3.09
iv Operating cost (Rs) 8.82
vi Income over operating cost (Rs) 2.97
vii Net profit (Rs) 0.76
V. Other economic indicators
i Rate of return to capital (%) 32.4
ii Pay back period (yrs} 3.1
fii Fish production per man day (kg 58.7
iv Revenue earned per man day (Rs) 560.7
v Fish production per litre of fuel (kg 2.0
vi Revenue earned per litre of fuel (Rs) 19.0
Summary

With the increasing trend in the number of
mechanised trawlers and other fishing crafts
there is a competition between and within
different mechanised units to share inputs and
fishery resources in Kerala coast. In the light of
changing mechanism of domestic and interna-
tional markets and looking at the heavy invest-
ment in trawl units was felt necessary to analyse
catch, revenue and cost relationships of trawlers
and thus an important centre in Kerala namely
Cochin Fisheries Harbour was selected during
1991 to study the economic feasibility of trawl
units. Every month economic data from 10
randomly selected units were collected on 10
systematic random sample days and the data
collected continued for one full year starting from
January 1991. Besides collecting catch, value
and cost of fishing data the details of boat, engine
and other accessories were collected to know
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components of annual fixed cost. To know the
effect of each quarter, income operating cost was
calculated for all the 4 quarters each of 3 months
duration starting from the month of January.

Most of the trawlers are 32 footers and
operate upto 70 m depth. The cost of a trawler
has been recorded at Rs. 4 lakh. An amount of
Rs. 83,333 has been worked out towards
depreciation on boat, engine, net and other
accessorles. At the rate of 18% on capital
investment an annual interest is found to be Rs.
84,600 whereas annual insurance has been
taken at Rs. 28,200 for a trawl unit.

Of total annual operational expenses of Rs.
5.87 lakhs, 22% incurred in I quarter, 25% in II
quarter, 29% in IIl quarter and 24% in IV quarter.
The major components of variable cost are labour
and fuel charges which account 47% and 32% of
variable cost respectively.

The trawl catch mainly include crusta-
ceans, perches, carangids, cephalopods, croakers,
mackerels, bill fishes, clupeids, flat fishes and
lizard fishes. The crustaceans contributed a
maximum of 34% of annual catch, followed by
23% perches, 11% by carangids and 10%
cephalopods whereas other groups individually
contributed less than 5%.

The gross annual revenue of a trawl unit at
Cochin Fisheries Harbour during 1991 was Rs.
8,51,085. Towards gross earnings 72% was
added by crustaceans, 11% by cephalopods, 5%
by perches, and less than 5% by each of the
other groups. I, II, Il and IV quarters shared
17%, 25%, 35% and 23% of the gross annual
revenue respectively.

A maximum income over operating cost was
calculated for Il quarter (Rs. 1.23 lakh) and
minimum for I quarter (Rs. 0.14 lakh). Annual
net operating income is found to be Rs. 2.64
lakhs for 253 fishing days. The net annual profit
of a trawl unit is calculated at Rs. 67,491 during
1991 average being Rs. 266.76 per day of fishing.
One kg of fish earned a net profit of Rs. 0.76.

Returns to one man labour day is found to
be Rs. 58.6 kg or Rs. 560.7 whereas his share
in revenue is about Rs. 94 per day. One litre of
fuel burning produces 2 kg of fish valued Rs. 19.
Based on the annual net profit, rate of return to
capital (32.4%) and pay back period (3.1 years)
it is concluded that trawlers were running in
profit during 1991 at Cochin Fisheries Harbour.




PERFORMANCE OF MEDIUM AND SMALL TRAWLER IN ANDHRA COAST
D. B. S. Sehara, K. K. P. Panikkar and K. P. Salini

Central Marine Fisheries Research Institute, Cochin - 682 014

Introduction

In north-east coast of India,Visakhapatnam
and Kakinada are the major fish landing centres
situated in coastal region of Andhra Pradesh. At
present about 50 thousand artisanal craft and
about 2000 mechanised boats are under opera-
tion in the centre. Of mechanised boats more
than 80% are trawlers of different sizes. There
are about 800 small mechanised trawl units in
operation along Andhra coast consisting mainly
3 types of boats known as Sorrah, Pabblo and
Roya. Medium size boats which are known as
Sona, operating trawlnet, are recent addition to
the state fishing fleet.

Initially two American trawlers were oper-
ating in north-east coast of India. In 1978 a
few large Mexican trawlers were introduced. After
1985 there was a cruise of trawlers in this coast
and at that time the catch per unit of effort was
quite high which later significantly got reduced
due to high fishing pressure.

Due to the introduction of mini-trawlers
and large trawlers to the fishing fleet along with
small and medium trawlers a heavy competition
was developed in trawl fishing. Moreover, for all
these vessels main concentration has been on
prawn catch and the fishing grounds at
Sandhead region are heavily exploited. This
resulted in the economic lose in operation of some
mini and large trawlers and continuous reduc-
tion in the profit margin of small and medium
trawlers. Since the fishing pressure is increasing
due to continuous increase in the number of
small and medium trawlers, a situation may
reach when these trawlers would also become
uneconomic.

It is assessed that about 1/3rd of the
capital investment in total mechanised fishing
fleet in the state is accounted for small and
medium trawlers. Hence it was felt necessary to
study the economic performance of small and
medium trawlers along Andhra coast.
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The Central Marine Fisheries Research
Institute, Cochin planned to conduct a study on
the economic performance of trawl units operat-
ing in Andhra coast in 1991 and two centres
namely Visakhapatnam and Kakinada were
identified for the study. The study would provide
the entrepreneur necessary information for deci-
sion making to invest in trawl fishing and help
the planners to formulate fishery development
programme for this region.

Survey procedures

A preliminary survey was conducted at
Visakhapatnam and Kakinada trawl landing
centres for collecting information on marine
fishery characteristics along with the marketing
infrastructure, employment opportunity and
fishery related activities. Two schedules were
formulated for collecting information from the
selected trawl units. Schedule I contains details
of craft, gear, engine, credit pattern, type of
ownership, family labour, fishing duration, mode
of disposal of catch, jetty rent etc. Schedule II
was used to collect information on catch
landings, price of fish, and operating costs.
Schedule I was used to collect information from
20 units in each centre only once in a year. The
information in schedule II were collected on 10
days in every month for one year (1991) from the
10 units randomly selected at each centre.

At both the centres, enumerators from
fisherman community were selected and trained
in economic data collection. To insure the
accuracy of data, regular monitoring and surprise
checking were done.

Fishing operation of different sizes of trawlers

At Visakhapatnam as well at Kakinada
medium trawlers are mostly Sona boats which are
12 - 15 m long, about 3 m wide and 3 m deep.
The wooden hull is fitted mainly with Ashok
Leyland engine of about 100 HP. Most of the
units are recently introduced and new additions
come up every year.




Other units operating trawl nets include
small boats such as Roya, Pablo and Sorrah.
Pablo boat is 8 m in length and Sorrah is
comparatively bigger with length of about 10 m.
Roya’s size lies between Pablo and Sorrah.
Majority of the small trawlers are fitted with
Ashok Leyland, 60-90 HP engine. The carrying
capacity of these boats varies from 8 to 15 tonnes.

The main concentration of fishing by these
trawlers is observed in Sandhead area. Some of
the trawlers are migratory in nature. The size
and type of boats and the pattern of fishing are
almost same at both the centres. All trawlers are
being operated upto 80 m depth.

Investment pattern

The acquisition cost of a medium trawler is
at Rs. 7.7 lakh during 1991 of which about Rs.
0.7 lakh is accounted for the gear. Among the
small trawlers Sorrah costs Rs. 4.5 lakh, Roya Rs.
3.5 lakh and Pablo Rs. 3 lakh. Thus, the average
value of new small trawler has been taken at Rs.
3.9 lakh for this study. This includes the value
of nets at Rs. 04 lakh. The length of a trawl net
is about 25 m for medium trawler and 18-23m
for small trawler. The mesh size at code and is
40-45 m.

Fishing days

The medium trawlers operate for about 180
days in a year. Each fishing trip comprises

TaBLe 1. Catch & revenue of trawlers in Andhra coast during 1991

9-12 days. Depending on the size and capacity
of the boat small trawlers observe a fishing trip
of 3-7 days. These trawlers fish on an average
of 190 days in a year. September-October,
usually a period of cyclone, is supposed to be
good for prawn availability. In general, trawling
is closed in between mid of March and and Mid
of June every year. Fishing trend is almost same
at Kakinada and Visakhapatnam centres.

Catch and revenue

Medium trawler: All types of trawlers
operate in 70-80 m depth. Per day availability
of catch and revenue realised with the number
of fishing days are given in Table 1. In Ist quarter
(January-March) the medium trawler fished on
an average for 50 days and got 40.6 kg of prawns
and 272 kg of fish per fishing day. In IInd quarter
(April-June) only 10 days were fished and the
catch obtained per fishing day was calculated at
226.7 kg out of which prawn catch was about 8%
only. During July-September period (III quarter)
there was heavy catch and the contribution of
prawn was about 15%. About 433 kg of catch
per fishing day of operation was recorded at 437.3
kg. During III & IV quarters average number of
fishing days was 60. During the year overall
catch per day of operation was estimated at 390
kg and the shrimp contribution was about 13%.
The annual catch of a medium trawler along
Andhra coast in 1991 is worked out at about 70
tonnes.

Qarter No. of Average per day of operation Revenue(Rs)
fishing days Shrimp Fish & Cephalopods Total
Medium trawler:
I 50 40.6 272.0 312.6 5348
11 10 19.1 207.6 226.7 3577
1 60 65.5 367.2 432.7 ‘8219
v 60 48.5 388.7 437.3 6612
Annual 180 50.4 339.1 389.5 6628
Small trawler: ‘
I 55 20.8 232.5 253.3 3130
II 12 13.2 155.6 168.8 2380
11 60 39.5 266.4 305.9 5136
v 63 22.3 246.6 268.9 3336
Annual 190 ‘ 26.7 243.0 269.7 3784.4

N B: *I quarter : January-March
II quarter : April-June

III quarter: July-Sept.
IV quarter: October-Dec.
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The quarter-wise analysis of fishing income
revealed that the maximum revenue in quarter III
(Rs. 8,219) and the minimum in II quarter
(Rs. 3577). The annual gross revenue of a
medium trawler during 1991 is worked out at Rs.
11,93,040 with an average of Rs. 6,628 per day
of fishing.

Small trawler: For a small trawler, in I
quarter, fishing was observed for 55 days and the
average per day catch was about 253 kg including
21 kg of prawns. In II quarter fishing was only
for 12 days and per day catch was poor (196 kg).
In III quarter there was good catch of prawn (39.5
kg/day) and fish (306 kg/day). In per day catch
of 269 kg during IV quarter the prawn contrib-
uted about 8%. On an average the annual catch
for a small trawler was worked out about 51
tonnes, with a quantity of 270 kg per day of
operation.

As in the case of catch, the revenue per day
fished was also maximum in III quarter (Rs.
5,136) and minimum in II quarter (Rs. 2,380). In
other two quarters, the per day revenue was
about rupees three thousand . The total average
income earned by a small trawl unit in 1991
amounted to Rs. 7,19,038 with an average of Rs.
3,784.4 per day of fishing operation.

Fishing costs

Fixed cost: The fixed cost components
mainly includes depreciation on craft, gear and
engine, interest on initial investment, insurance
and overhead costs. In case of medium trawlers
the depreciation is worked out at Rs. 1,05,000 for
craft (10%) and gear (59%). The interest was
calculated at the rate of 15% which is an amount
of Rs. 1,15,500 (Table 2). An amount of Rs.
17,500 was accounted for the insurance of craft.
Including shore management expenditure which
is fixed irrespective of fishing operation, the total
annual fixed cost amounted to Rs. 2.62 lakh for
a medium trawler.

TasLe 2. Fixed cost components

Particulars Medium Small trawler
trawler (Rs) (Rs)
a. Depreciation:

Hull & engine 70,000 (26.7%) 35,000 (24.6%)
Gears etc. 35,000 (13.4%) 20,000 (14.1%)
b. Interest 1,15,500 (44.1%) 58,500 {41.1%)

c. Insurance 17,500 (6.7%) 8,750 (6.1%)
d. Share management 24,000 (9.1%) 20,000 (14.1%)
Total 2,26,000 (100%0) 1,42,250(100%)
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For a small trawler, total fixed cost worked
out at Rs. 1,42,250 including depreciation of craft
and gear (Rs. 55,000), interest on capital (Rs.
58,500), insurance (Rs. 8,750) and shore man-
agement (Rs. 20,000).

Overall expenses: Fuel is the major
operating cost item (52-53%) followed by wage of
crew, food and bata (31-34%), repair and
maintenance (6-8%) and ice (6-7%) on both the
types of trawl units (Table 3). Most of the trawlers
give share in catch to the crew. Since these
vessels do not have freezing facility the ice is an
essential item to be taken on board for preserving
prawns and commercially important fishes. Repair
and maintenance as shown in the Table 3 include
day to day as well as annual repairs and
maintenance costs of the vessels.

TasLe 3. Operating coast (Rs) of trawlers in Andhra cost, 1991

Items Medium trawler Small trawler
a. Fuel 3,96,500 (52.8%) 2,569,500 (52%)
b. Wages 2,38,150 (31.7%) 1,69,950 (34%)
c. Ice 45,000 (5.9%) 34,600 (6.9%)
d. Repair & 59,500 (7.9%) 30,275 (6.1%)
maintenance
e. Miscellaneous 12,500 (1.7%) 5,190 (1.0%)
Total (Rs) 7,.51,650 (100%) 4,99,515 (100%)

For a medium type of trawler the annual
operating costs worked out at Rs. 7,51,650
whereas for a small type of trawler it came to Rs.
4,99,515. Both the type of vessel operate for
about 16 hours a day.

Total cost

For a medium trawler annual fishing cost
worked out at Rs. 10,13,650 with the operating
cost at 74% and fixed cost 26%. The total annual
fishing cost for a small trawler worked out at Rs.
6,41,765, of which variable cost is 78% and fixed
cost 22%.

Economic efficiency

The gross revenue earned by a medium
trawler worked out on an average to Rs. 12 lakh
and for a small trawler Rs. 7 lakh. Annual profit
was about Rs. 1.79 lakh for a medium trawler
and Rs. 0.77 lakh for a small trawler averaging
Rs. 997 and Rs. 407 respectively per day. The
labour efficiency was more for medium trawler as
the catch per man day was 49 kg for medium
trawler and 45 kg for a small trawler with the
corresponding value at Rs. 829 and Rs. 631
whereas cost incurred per crew came to Rs. 165
and Rs. 149 respectively.




Regarding the fuel efficiency it is found that
1 litre of fuel could produce 1.19 kg of fish on
a small trawler and 1.33 kg on a small trawler.
Though the cost of one litre fuel is assessed at
Rs. 6.75 the value of fish produced with one litre
came to Rs. 18-20.

For calculating payback period, the profit
without taking depreciation into account was
worked out which on dividing the initial investment
gives the number of years in which the capital
can be recovered. In both the cases the capital
recovery is possible within 3 years of time.

The rate of return to the capital is
calculated on dividing the initial capital by the
profit without taking interest into account. For
medium trawlers the rate of return to capital is
38.3% whereas for small trawlers it is 34.8%
against the prevalent rate of interest at 15% per
annum.

TaBLE 4. Economic efficiency parameters

Parameters Medium trawlers Small trawlers
a. Annual catch (kg 10,110.00  51,243.00
b. Annual gross revenue (Rs) 11,93,040.00 7,19,038.00
c. Total fishing costs (Rs) 10,13,650.00 6,41,765.00
d. Annual profit (Rs) 1,79,390.00 77,273.00
e. No. of annual fishing days 180.00 190.00
f. Catch per fishing day (kg) 390.00 270.00
g. Revenue per fishing day (Rs) © 6,628.00 3,784.00
h. Cost per fishing day (Rs) 5,631.00 337.00
i. Profit per fishing day (Rs) 997.00 407.00
j- No. of crew members 8.00 6.00
k. Catch per crew (kg) 49.00 45.00
1. Revenue per crew (Rs) 829.00 631.00
m. Coast per crew day (Rs) 165.00 149.00
n. Litres of fuel per years 58,741.00 38,444.00
o. Catch per litre of fuel (kg) 1.19.00 1.33.00
p. Revenue per litre of fuel (Rs) 20.31 18.70
q Cost per kg of fish production 14.46 12.52
r. Revenué per kg of fish 17.02 14.03
s. Profit per kg of fish production 2.56 1.51
t. Pay back period (years) 2.71 2.95
u. Rate of return to capital (%) 38.30 34.80
v. Ratio of operational

cost to gross revenue 0.63 0.69
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Conclusion

In Andhra coast the medium trawler of 12-
15 m length had an acquisition cost of about Rs.
7.7 lakh in 1991 which resulted in a fixed cost
of Rs. 2.62 lakh per annum. The fixed cost of
a small trawler of 8-10 m, which has an initial
investment of about Rs. 3.9 lakh, is calculated
at Rs. 1,42,250 per annum. For both the types
of trawlers expenditures on fuel was the major
operating cost (52-53%). The wages in cash and
kind, food and bata accounted 32-34% of annual
operating cost. The medium trawler operated on
an average 180 days during 1991 incuring Rs.
7.51,650 on fishing. The operating cost of a small
trawler was worked out at Rs. 4,99,515 for 190
days of fishing operation. The total annual
fishing cost of a medium trawler was
Rs. 10,13,650 and that of a small trawler Rs.
6,41,765. :

Regarding the seasonality of fishing it was
found that catch and revenue were higher in III
and IV quarters. In II quarter, the number of
fishing days and catch/revenue per day of
operation are comparatively less. From mid of
March to mid of June there is voluntary ban on
trawling. Just after cyclone there is good
availability of prawns every year. For a medium
trawler per day revenue was maximum in III
quarter (Rs. 8,219) and minimum in II quarter
(Rs. 3,577). Average revenue per day of fishing
during 1991 was Rs. 6,628 for the medium
trawler. An average amount of Rs. 3,784.4 was
earned by a small trawler. A maximum gross
revenue of Rs. 5,136 per day fished was earned
in Il quarter and a minimum of Rs. 2,380 in II
quarter. The gross revenue of a medium trawler
for 180 days of fishing was about Rs. 11.9 lakh
and for a small trawler for 190 days about Rs.
7.2 lakh.

The annual profit earned by a medium
trawler was Rs. 1,79,390 and small trawler Rs.
77,273. The initial investment in both types of
trawlers could be recovered within 3 years. The
rate of return to the capital is worked out at
38.3% for medium trawler and 34.8% for small
trawlers. Thus, based on various economic
efficiency parameters it can be safely concluded
that both types of trawlers under study were
running in profit during 1991. However, the
medium trawlers were found to be economically
more efficient. In no case further addition to the
fishing flee is advised. '




ON A GIANT RAY, MANTA BIROSTRIS LANDED AT BHIDIYA IN VERAVAL*

On 15-2-1993 a giant devil ray Manta
birostris (Walbuam) was caught at 35-40 m depth
in a trawl net operated by a short trip trawler.
Among the devil rays, Mobulas form fishery in
Jadgjaal gill nets during November-December
and April-May but Mantas are a rare sight in
Veraval. A

In India, a special and organised harpoon
fishery exists for devil rays in Andhra and Kalpeni
islands of the Union territory of Lakshadweep.
Other than this, little information is available
about the species and its fishery. Appreciable
number of devil rays are caught by harpooning
during September to December and the flesh is
very much relished by the Lakshadweep island-
ers. In Lakshadweep Mantas are known as
“Kottar” and “Thirandi” and Mobulas as “Thirandi”.

The present specimen attracts special
attention due to its enormous size. The following
observations were made on the morphometry (in
m) of the specimen.

Total length (including tail) 2.86
Breadth (width) 4.90
Length of cephalichorn 0.60
Width of cephalic horn 0.28
Distance between cephalic horn 0.79
Width of mouth opening 0.74
Width of wings (right and left) 1.85

Skin rough with innurable tubercles. col-
our dark brown dorsally and white venterally.
Approximate Weight 1350 kg.

* Reported by K. P. Said Koya, Y. D. Savaria and J. D. Vanvi, Veraval Research Centre of CMFRI, Veraval - 362 265.
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ON A BLUE WHALE, BALAENOPTERA MUSCULUS STRANDED AT
CHELLANAM, COCHIN *

Stranding of whales has been reported from
different parts of the Indian coast and islands
from time to time. The blue whale, Balaenoptera
musculus, is occasioanally stranded along both
the costs. It is the bulkiest living animal on earth
and is known to attain a length of about 30 m
and weight of upto 150 t with a longivity of about
80 years. So far 13 instances of blue whale
strandings have been reported from different
parts of Indian coasts since 1943.

On 2nd May 1993, a large whale was
stranded at Chellanam, Cochin (Fig. 1). The
fishermen reported that the carcass drifted from
south to north and beached. The carcass was
putrified and the jaw bones (mandibles) were
separated from body (Fig 2). The whale bones
were not found either on the jaws or in the
stranding area. A long piece of drift gill net
webbing along with rope was found in the tail
portion. From the condition of putrification it was
evident that the death of the whale had occurred
4-6 days before it was stranded. It is quite
possible that the struggling whale might have got
entangled in the drift gill net operated for fishing,
In order to retrieve the gear the fishermen might
have cut off that portion of the net which got
entangled with the whale.

Fig. 1. The carcass of the blue whale beached at Chellanam,
Cochin.

The total length of the whale was about 26
m with an approximate weight of 80 t. There were
about 70 - 80 throat grooves extending upto
umbelicus (Fig. 3). The dorsal fin was
characteristically small, relative to the size of the
animal and placed far behind nearer to the caudal
fluke. the length of the flipper was 2.9 m (11%
of total length). It was not possible to determine
the sex of the whale from putrified carcass. The
lower jaw bone measured 5.9 m (23% of the total
length). From the above characters the stranded

*Reported by P. S. B. R. James, N. G. Menon and N. G. K. Pillai, Central Marine Fisheries Research Institute, Cochin - 682 014.




Fig. 2. The jaw bone (manibel) of the stranded whale.

whale was identified as a rorqual belonging to the
species Balaenoptera musculus of the family
Balaenopteridae. Based on the available litera-
ture on blue whale strandings from Indian
waters, it is ascertained that the present speci-
men stranded at Chellanam may be the largest
reported so far from the region.
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Fig. 3. The characteristic throat grooves of Balacnoptera
musculus.

The blue whale is distributed in Arctic,
Antarctic, Pacific and Indian Ocean and occurs
in more numbers north of 35°N. Its numbers are
grealy reduced in the world oceans due to
hunting. Generally, the blue whales are stranded
in the Indian region during December-May period
and often the carcasses are washed ashore.




ON THE LANDING OF A YOUNG BOTTLE-NOSE DOLPHIN
AT VISAKHAPATNAM*

A young bottle-nose dolphin Tursiops
truncatus aduncus was caught in a shrimp trawl
operated from Sona boat at about 30 m depth off
Gopalpur and was landed at Visakhapatnam
Fisheries Harbour on 13th April 1992. The
following observations were made of the speci-
men.

The calf with no teeth was a female of 1.07
m total length and 10.5 kg weight. The length
at birth of this species is reported to be 1.0 to
1.2 m (James & Lal Mohan, 1987). The stomach

was almost empty, except for a small quantity of
yellowish paste like substance. The specimen
was dark grey above and greyish white below (Fig.
1). The morphometric measurements are given
in the table. ’

The specimen was taken away by the
fishermen for consumption. Dolphin meat when
used as bait for hooks in ‘Jamuthadu’ — a line
with about 1000 to 1500 hooks — is said to yield
very good catches of sharks.

Fig. 1. The young bottle-nose dolphin landed at Visakhapatnam Fisheries Harbour.

*Reported by M. Chandra Sekhar, K. Chittibabu, P. Achayya, R.V.D. Prabhakar and K. Vijayakumaran, Visakhapatnam
Research Centre of C. M. F. R. I, Visakhapatnam - 530 003.
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TasLe 1. The morphological measurements (cm*) of the female
Tursipos truncatus aduncus caught off Gopalpur on

13.4.1992
Tip of two upper jaw to deepest part of fluke notch 106.5
" to centre of anus 70.0
" to centre of genital slit 66.0
" to end of ventral grooves 34.0
" to top of dorsal fin 50.5
" to anterior insertion of flipper (rt) 27.5
" to centre of blow hole 18.0
" to centre of eye 18.6
Eye diameter 1.1
Diameter of blow hole 1.6
Cleft of mouth 15.0
Distance between eye to cleft of the mouth 3.5
N " genital slit to anus 1.8
" " eye to blow hole 9.0
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Flipper length
(a) Tip to anterior insertion 22.0
{b) Tip to posterior insertion 14.5
(c) Flipper base 6.5
d) Flipper hight 9.5
Anterior margin of dorsal fin 10.0
Posterior margin of dorsal fin 13.5
Dorsal fin base 17.2
Dorsal fin height 9.5
Fluke span 22.0
Notch of fluke to centre of anus 33.5
Notch of fluke to centre of genital slit 36.5
Girth at anus 12.0
Girth at flippers 20.4
Length from the origin of flipper to notch of the fluke 75.3

* Point to point

The weights (g) of the following internal organs were taken : Liver
-233.5, Heart - 110, Kidneys - 110 and rest of the viscera - 560.
The small and large intestine were respectively about 790 cm
and 280 cm long.




THE IMPACT OF CYCLONE ALONG THE TUTICORIN COASTS*

Asevere cyclonic strom with a wind velocity
of 100 - 130 km per hour swept through the
coastal villages of Chidambaranar district of
Tamilnadu on the afternoon of 13 th November
1992 leaving behind a trail of destruction along
its path. The state weather warning body had
precisely predicted the course and intensity of
cyclone along with monsoon rain and alerted the
public accordingly. :

The cyclone lashed the coast for a period
of 3-4 hours accompanied by ghastly winds,
heavy rains and huge tidal waves thereby causing
untold havoc to life and property involving an
overall loss of Rs. 35.54 crores due to damage to
crops, live stock, fishing boats, private and public
properties (Table 1).

In the fisheries sector the worst affected
were the traditional fishermen. Altogether
nineteen villages were affected by this cyclone
(Table 2). Among them only 3 villages such as
Therespuram (Tuticorin North), Punnakkayal and
Tharuvaikulam were the worst affected. The loss
suffered by the fisherfolk was estimated at Rs.
1.17 crores.

Punnakkayal fishing village was totally cut
off from the rest of the places with flood water
of Tambaraparani river and tidal waves rising to
a height of 2-3 m. Fisherfolk took shelter in the

TasLe 1. Damages due to cyclone in Chidambaranar

District
Items Number Damage (Rs.

in Crores)
Buildings (houses & huts) 11,001 5.98
Fishing crafts 919 1.17
Cattle and poultry 13,000 0.04
Agricultural land (acres) 9839 21.90
Trees 10,000 0.24
Tanks 5 0.08
Electric installations 200 0.80
Roads (N H) (km) 655.5 4.77
Bridges (N H) 66 0.49
Panchayath Union Buildings 46 0.07
Total — 35.54

local high school campus and church hall.
Timely relief measures were done by the state
administration authorities.

At Therespuram (Tuticorin North landing
centre) victims were accommodated in the relief
camps arranged by the local revenue authorities
and offered free food and shelter. Loss incurred
were due to damages caused to vallms, catama-
rans and nets. Relief measures were provided
in accordance with the depth of damages
suffered. About 350 victims incurred loss.
Damages of the magnitude of about Rs. 11 lakhs
were caused to vallams, Rs. 20,000 to Cattamarans

*Prepared by G. Arumugham, T. S. Balasubramanian and S. Rajapackiam, Tuticorin Research Centre of CMFRI, Tuticorin.
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Fig. 1. Partly damaged boats
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Fig. 3. A fully damaged and submerged boat
and Rs. 3 lakhs to nets (Podivalai, paruvalai and
valavalai).

Nearly 50% of the total assessed value of
damage was given as subsidy and the balance
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Fig. 4. Damaged boat and net

amount as soft bank loan. The money was
initialised for the repair/ construction of boats/

catamarans and purchase/ repair of net/ net
materials.
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