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PREFACE

Ribbonfishes constitute one of the most important com-
mercial fisheries of India. They are distributed along both the
coasts, but recent data indicate that commarcial concentrations
abound off the coasts of Andhra Pradesh, Tamil Nadu, Kerala,
Maharashtra and Gujarat

In the past, these fishes were exploited mostly by
the coastal gears like bag nets and shore-seines, especislly
when they moved in schools in inshore - areas. Of late, these
fishes are increasingly captured by trawl nets in desper waters:
their share in trawl catches being quite significant in
recent years in the States of Andhra FPradesh, Karnataka,
Maharashtra and Gujarat.

Very high potential resources of ribbonfishes in deepey
waters, especially between 20 and 75m, have been sstimated:
but these resources await comercial exploitation. The
UNDP,;FAQ Pelagic Fishery Project had estimated that the rib-
bon fish constituted nearly 7% of the fish biomass of the shelf
waters of the project area (Ratnagiri to Tuticorin). The aver-
age standing stock estitnated was of the order of 67,000 tonnes
during the 1972-1975 period. Highest estimates were obtained
during the May-September pertiod. Observations: made by
the Institute’s scientists at different centres also indicated
possibilities of increasing the catches, if appropriate methods
were employed.

In view of the future scope for dsvelopment of this
resourcs and to provide the necessary background information
on the biology and fishery of these fishes for future exploitat-
ion, the present status of this fishery is reported in this special
publication, Itis hoped that such information would [ead
10 better and rational exploitation of ribbonfishes in future.
Similar information on other marine fisheries resources is pro-
posed to be published in this series as and when adequate
information becomes available.

P. 5. B, R. James
Cochin-18 - Director

19-2-1386. Central Marine Fisheries Research Institute
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. Aasma'r

- The ribbanfishes, of the tamily Trichiurides, an importent
group of food fishea o india, ragistersd _an- average annust -
catch of 63,476 tonnes during 1870~81, I thia period. forming
4.25% of the total .matine. fish cassh...they formed the ‘hh-
sxploited fish group inthwrdqro:mdmmmnee. e

Thore are 8 known rihbonﬂah spoclos in India fan idomiﬁ- '
cation key to the species is glven in the beginning of theerticle)
The information svailable on ths varlous sspects of -bialogy of
nach of these spacies is summarised, which clesrly indicates
that whilaour knowlsdga on the-biology of Trichiurus lepturus,
Lepturacenthus savals, Euplayrogrammug muticus and- Euple-
© Urogrammus glossodon Is comiderabte. wa know littls about
the other apecies _

R e

Traditionally, the ribbonfialm sre caught by boatseines,
shoressines, bag nets and gill nats, operating from nonpowsred
country crafts, . But, during the fast two decedes, the small
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mechanized vessels (10.15 m long, with 16-100 hp engines)
that are opesating otter trawls, too, are increasingly landing
ribbenfish. The fishery is confined to the depth-zone usually
shallower than 60 m. T. /epturus, the most widely distributed,
forms the mainstay of the ribbonfish fishery, contributing to
the bulk of the landings along almost all our coastline. Data
on spatial and seasonal variations in abundance, size and age
composition in the commercial catches and diurnal movemants

and depthwise distributions of shoals of this spacies are
therefore reviewed.

Stock assassment studies show that, in the shelf region
from Ratnagiri on the west coast round to Guif of Mannar on
the east, there had bean an average standing stock of 67,200
tonnes of ribbonfish (mostly L. Lepturus) in 1972-75, which is
about 4 times what was actually landed from the region during
the period.

it therefore follows that a doubling of the catch will not
adversely affect the stock in the region. Studies on the popu-
lation dynamics of 7. lepturus from the Kakinada area during
1967-71 has shown that the fishing mortality and the exploita-
tion rates are low, at 0.3 and 0.17 respectively. The average
annual stock and average standing stock along the Andhra and
Tamil Nadu coasts are estimated at 85,000 and 48,000 tonnes,
respectively, for 7. Jepturus, against an estimated annual
average caich of 14,400 tonnes during 1967-71, It thus appears
that the stock of 7. /epturus along the east coast also is like-
wise underfishad, ‘

The need for extension of fishing operations into the
Exclusive Economic Zone with larger vessels, equipped with
suitable gears like bottom and pelagic trawis, is emphasized.
Suggestions on future lines of research are given.




mmonut'non

H:bbonflshas constituto an lmportant nommemiai flshw
at several places along the Indian coast. They are mainly
consumead in: fresh and salted conditions by the poor and
middle-classs people. Sevaralauthors have made observations
on the systematics, biology.and fishery of this commercially
important group of fishes at a number of localities along the
Indian coast. In this paper the available information is
reviewed and the areas where more wotk is needed .are
‘stressed, which work would help to develop further thls
rasourco from the seas arou nd Ind;a

SYSTEMATICS

At present, eight speci¢s of ribbonfishes of the family
Trichiuridae, namely, Trichlurus - lepturus -Linnasus (1768),
7. pentulul (Gupta 1966), 7. auriga Kiunzinger (1844),
Lepturacenthus savels: (Cuvier, -1828) and L. gengeticus
:(Gupta, 1986) of the sub-family Trichiurinae,: Euplatrogrammus -~

muticus (Gray, 1831) and E. glossodon{Bleeker, 1660) of the -

sub-family Lepidopodinas and Benthodésimus tanuis (Gunther -
1877) of the sub-family Aphanopodinae are known from the
indian gees.. Dutt and Thankam (1966) described two new
species, Trichiurus russelii and Lepturacanthus serratus which
have been considerad. synonvms of T pantu!uf and L gangeticus
respectively (Jamas, 1987)

Among ‘the recent workers on 'th'd Trichiuridas, Tucker ~
(1956) and James (1967) have discussed the systamatic posi-
tion of the nominal species, Trichiuus  haumels (Forsksl,
1775). 1. japonicua Blaeker (1867, 7. mhbm‘w# Day(1865),
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T. aurlga Klunzinger (1884), 7. coxil Ramsay and Ogllby
(1887) and 7. nitens Garman (1889), all synonyms of T.Jepturus;
Trichiurus armatus Gray (1831) and 7. roe/andti Bleeker (1860)
synonyms of L. savela; and Trichiurus medius Griffith (1834)
and T.glossodon Bleeker (1880)/synonyms of Eupleurogrammus
intermedius (Gray). Silas and Rajagopalan (1975) considered
T. suriga Klunzinger (1884) as a valid species, Wheeler (1971)
pointed out that the name £, /ntermedius (Gray, 1831) should
be chenged to £, glossodon (Blaeker, 1860).

KEY TO THE IDENTIFICATION OF THE FISHES OF THE
' FAMILY TRICHIURIDAE FROM THE INDIAN SEAS

The key given by Silas and Rajagopatan (1975} is modified
to include Benthodesrius tenuis recorded from the Arabian sea
at Alleppey (Tholasilingant et 8/, 1954). The data given by
earlier workers (Tucker, 1956; James, 1959, 1967, 1969; Gupta
1966, 1967 a) are incorporated in the key.

1. Frontal ridge not eisvated, no sagittal crast. Profile of
head rising very gently from snout tip to dorsel " . .... Sub
family Aphanopodinae

Vantral fins inserted before anterior end of pectoral
base., Dorsal rays 120-133; anal elements aa
i+14+70-76 with external rays thironghout: vertebras
123-131; lateral. line strongly developed (less than
15 timas in hight at pectoral}.

¢ ernn sens Banrhoufem tmu!s {Gumﬁa)

2. Posterior confluence of frontal ridges elevated, forming a

prominent sagittal crest at the nape, which may e may

_notbe continued forward as a ridge-like elevation of the
ethmo-frontal region.

Pelvic fins present. Lateral line gently sloping from
uppar.angle of operculum to-tip of tail, s6 much se
distance between it and ventral profile at vént is more
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Pelvic fing absent Latetal line abruptly dacmd!ng\.
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7. Pectoralspme serrated; D. 120-133; gill rakers 4-7 / 7.11
e e ..Lapturacenthus gangeticus (Gupta)

'Pectoral sp:no not serrated D.110-117; gill rakers 2-5/4-9
SRUTST Lepturacanthus savala (Cuvier).

BIOLOGY OF THE SPECIES
1. Trichiurus lepturus

The length-weight relationship was studied by Prabhu
(1955), who gave the equation W a« 0.00049335 (#-0819, Nara-
simham {1972 a) found no significant difference between
males and females and the combined equation is written as
tog W= -4.0197 + 3.4637 Log L where W = waeight in
grams and L = Length in cm. The exponent was found to be
significantly difierent from 3. The relative condition factor
was studied by Narasimham (1872 a) and he stated that the
sexual cycle does not seem to affect the relative condition of
the fish, at least directly, while high Intensity of feeding
influences the K, There is a sudden fall in K, at 625 mm fish
length where 90% of fish attained sexual maturity.

Vijaraghavan {1961} from Madras listed teleosteans,
Acetes, Lucifer, mysids, amphipods, copepods, ostracods,
sergestids, zoaea of brachyura, megalopa of crabs, polychastes,
jeptocephalus along with algse, green matter, prawns,
cumacea, hermit crabs, Squil/e, copepod nauplii, Sepia, Varval
gastropods and bivalve larvee. The items of food recorded
by Prabhu (1860, 1955) were Hemiramphus spp, Therapon spp.
Dussumieria spp Kowala coval, Mugil spp, Caranx - spp.
Sardinella spp. Leiognathus spp, Sciaans spp, Trichiurus spp.
Stolephorus spp, Penaeus spp, Metapenaeus dobsoni, Acelss,
Sepia and silicoflagellates. His observations have shown that
the immature, mature and spent fishes differ in the dsegree of
feeding as well as the nature of diet. The immature ones have
been found to be voraclous feeders, even resorting to canni-
balism. He found slackness in feeding just prior to spawning
and active feeding after spawning. Srinivasa Rao (1967)
observed that teleosts formed the dominant component (98.7
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10 100%) in the stomachs. A qualitetive analysis of the stomach
contents of the fish collected from Palk Bay,” Gulf of Mannar,
Kerala, Andhra cosasts and the west coast of Ceylon showed
that the fish feeds on Stolephorus, Acetes, ‘fishes’, Lucifer,
mysids, Sardine/la, Kowala coval, Thrissocles, polynemids
juvenile fishes, Metspsnaeys, young ones of Sepia and mega--
lopa larvae (James 1967). Diurnal variation ‘in the feeding
activity was absent and, when the size of the prey was big, the
same was bitten into pieces and swallowed. George et e/
(1971) also observed that the fish feeds predominantly on
~ tefeosts. On a few occasions they had noted ths presence of

penaeid prawns, notably Meupamous dobsoni, and sxomato
pod larvae. .

Narasimham (1972 a) found that in the Kakinada area the
food of the adult fish consisted predominantly of tishes, follo-
wad by crustaceans. Tha feeding intensity was high in October- -
November in males and in August and November in:Females.
Food of young fish {37-120mm T.L.) was found to bs composed

mainly of copepods followed by other crustaceans (Naragimham -

1972 b). No seasonal veriation was found in the feedlng '
intensity in young fish, -

At Tuticorin, Mahadevan Pillai 1 974) obsorved that
intensive feeding occurred in October and November; in August
and December feeding was moderate.. in the remaimng monthu -
it was poor, - S

In a more detailed study from the Mangaloru rogian Jamos _
ot a/. (1983) indicated that gualitatively the food-gonsisted of
teleostear fishes, prawns, ahrirps, céphalopods dnd stomato-
pods in that order of ebundence. .-Although about 50 different
fish species were caught by the trawis the stomach contents of
T. lepturus included only a few of them indicating that the
fish exercises a certain amount of selectivity in. food. [t is

noteworthy: that thé -gil $erdine- and ' the ‘mackersl are also

important items of food of 7. Jepturus of Mangalore. Prawns
were often represented by ‘Metagenatus dobsoni snd Pars-
penaeopsis stylifers, and -cephalopods, which occurred to a
limited extent, by Sep/a and Lo/igo, - The'$tematopods, repre-
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sented by Qratosquilla nepa, though sbundant in the area, are
consumed in negligible quantities. .

15
104 .

OJ o y
204 b '

16
10 9

PERCENTAGE NUMBER OF OVA
?

e Averoge of 1,11,111,81V
N -=~-= Pertentage of Ova fromg diff.
Ovories

16 1015 20-25 30-35 40% 6 50-56 6065 70-75
(MICROMETER DIVISIONS)

02 03 0405 06 07 080910 14 +2 13
{MILLIMETER %)
DIAMETER OF OvA

Fig 1. Ova-diamster fraquency polygons in Yriahiurus fepturus
{atrar Prabhu 1955) _ :
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As to the seasonal differences in the food of I. {epturus,
fishes and prawns were consumed in all the months but cepha-
lopods were fourd- mm%;Mmsh and stomatopods
between November and January. Observations on the intensity
ot feeding indicate that active and reduced feeding rates are
found interspersed in all the months and this appﬁrs to be
correlated with prolonged spawhing of the species. . However,
the percentage. of empty stamachs was very-high .in. almost gl -
the months. Details of the psrcentage occurrence of - variows
food items in ditferent size groups of 7. /epturus indicate ne
striking change in the food of the fish from young to’ adult
stage except that bigger tish had a gnater Varlotv of* organisms
as food compared with smaler fish, "~

Prabhu (1955) found that in a mature ovary (F?a 1) the :

mature stock of ova (mode b) is more or less sharply ditferenti-
sted from the immature stock (mode a) indicsting that the

spawning is of short duration, once. in 8.year in..June. In a
recent study James and Baragi (1 980)“’*statéd shat in this-
species two majar lots of ova seem to ma e and sueceed one
another, each lot being relecsed in-at lsast three batches
(Fig. 2.) This suggests fractional spawning. Tampi &t of
(1971) found that the fish spawns more than once in a year
along the Madras coast and the two seasons are roughly
around May-June and November~Dacember Jamas o¢ of
(1983) found that, off Mangalore coast, the Bpacies spawns
almost throughout the yesr, individual fish spawning more than
once. Narasimham (1972 b) based on the occurrence. of early
juveniles stated that st Kakinada this sPocies spawns from
January to- September with pesk in February-Jung Period  n
the offshare waters beyond the 30 m depth: Rab e o/ {1877)
suggested that the species breeds over an. sxtendsd: period;
prabably with two intensive. spawmng pariod& namely Dscem:
ber to January anql May to August in this shelf area along
south-west coast. - Prabhu (1955) gave the minimum_size at
first maturity as 470-486 mm and over Wgtmtutity as 610 mm
tength (from his table 3) whilo James et @} (1872) found it to
be 412 mm in mafes and 431 mm $.L. in fémales. Narasimham
{(unpublished) observed that-over 50 % of Heh attained maturity
at 526 mm T.L. Studies on the eex ratie indicated highty. -
significant dominance of females aver mafu in most of tho
months (James ef &/ 1983).



OVA DIAMETER

Fig. 2. Ova-diameter (in micrometer divisions) frequency polygons
in Trichivrus fepturus. Overies of norma! and partiaily spant
{broken lineg} fish are shown. lafier Jsmes and Bersgl 1980.)

Prabhu (1955) studied the fecundity of fish bslow 60 cm
in length and gave the formula F = 0,0004119 L4-2475 where
F and L represent fecundity in thousands and length in cm
respectively. The fecundity was found to increase with length
at a rate substantially greater than the fourth power of length
(Fig- 3). Inlarger fish (74.3 to 87.2 cm) Tampi et &/ (1971)
estimated the number of mature ova at 24288 to 61595. James
et 8/ (1983) observed that the number of mature ova varied
from 1,000 to 1,34,000 in fishes measuring 136 mm to 381 mm
S. V. length. The relationship between fecundity snd S.V.
langth is described by the equation Y = 0.00166 X 8-3217 and
Y e 0.002038 X 2-020? wherg X = 8. V, length and Y = numbey
of mature ova. These two formulae are equally correlated and
the correlation coefficients are 0 78 and 0.80; for the second
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formula the regression cosfficient indicates aimost cubic
relationship. The relationship between fecundity (Y) and fish
weight (X) is described by the eguation Y102 47)(—4835
Algo the relationships between fecundity and ovary weight
and tish weight were studied (Jamos ot al. .1983), The post-
tarval stages were described by Nair (1952) and James (1967)
whils the occurrence of early juveniles were recorded by
Vijayaraghven (1861}, Prabhu (1965), Basheeruddin and Navat
{1962) Narasimham (1972 b) and Rao et al. (1 877).

-
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i
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AR S R S S A R
LENGTH OF -FISH (cm) . '

Fig 3. The relationshin betwean length and number of ova in
Trichiurus lepturus {after Prabhu 1956).

1"



According to Prabhu (1958) the species attains a length of
18 cm in the first year, 30 cm in the 2nd year, 46 cm in the 3rd
and 64 cm in the 4th year (Fig. 4). Tampi et al. (1971) sugg-
ested that the fish would grow to an averags length of 30 cm
at the end of first year. James et a/. (1972) stated that the
species attains 391, 587, 708 and 828 mm .at the'snd of TsY,
2nd, 3rd and 4th yeer of its life. However, Narasimham (1978)
found the lengths to be 41.6, 69.0 & 88.56 cm at the and of
18t, 2nd & 3rd years respactively. He estimated the parameters
of the von Bertalanffy growth equation as L « = 145.4 cm,
K=0.29 and t;=0.20 years. The estimated lengths at ages
1to 5 are 42,7, 68.6, 87.9, 102.4 and 113.2cm T, L. respec-
tively.

s PRABHU
=g JAMES

H=F, NARASIMHAM
2 8 TAMP! gt al

120~
110
100~

901

LENGTH N CMs

5§04

40~

30+

20~

10

2 15 ) 3
AGE.
Fig. 4. Growth curves in T. Jeptutvs o glven by various authors

-
1
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2: Trichiurus aurige

. Limited information is avaliable on the biology of thi¥
species (Silas and Rejegopaian 1976). The food consisted of
myctophid fishes and deep witer shrimps. Like other ribbon
fishes, this species alsc exhibits camivorous habits, The
number of ova per gram body- welght varied from 18010 330 in

- fish weighing 8.56-33.0 g in total weight. Females may attain
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maturity at a size below 241 mm and males at 217 mm tota|
length. Fully mature ovaries may have developing ova showing
more than one mode (Fig §) and the data were scanty for a
satisfactory study of the spawning periodicity in this -spacies.

Spawning may take place during or just prior to October and
the fish may spawn more than once. ‘

3:  Trichiurus pantului

The work of Gupta (1968 a) is the only source of inform-
ation. The length-weightrelation ship was found to be Lag
W = -5,13656 + 3.1318 Log L, where W = weight in grams
and L = snout-vent Jength in mm. The exponent was - found
to be significantly different from 3. The food of this species
studied from the Hooghly estuary indicated that prawns formed
the dominant item followed by fishes and megalopa iarvae.
The von Bertalanffy growth equation was fitted which has the
parameters La= 1736.64 mm, K= 0.041357 and t, = — 1.30401
years. The estimated lengths in mm (T.L.) &t ages 1 to 6 are
157.73, 221.67, 283,00, 341.85, 398.29 and 452,48 mm res-
pactively (Fig. 8). According to Gupta at 16 years of age the

L_.ENGTH IN MM
¢ @& @ Do
g § 8 8

3

N

2 4 & 8 10 12 13 1 18
AGE IN YEARS -

Growth curve of Trichiurus pgntului obtained by fitting von
Bertalontty g¢quotion Dots represent the estimates of lengths
0! oges by iangth - frequency onolysis.

Fig. 6 Growth curve of Trichiurus pantuiul {after Gupta 1968 g).
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fish would attain 887.10 .cm iength. . ‘l‘he to'lativc condition
factor showed a sudden fall at 162 mm snout-vent length
which may be associated- with the atta inment of first mm :

4. Lopwracanthua 2ave/s

Gupta (1967b) found the length-weight relatlonship as'
tog W= 55398 4+ 3.30715 Log I whers W= weight ia
grams and L = snout-vent Iength in mm. The sxponent wat
found to be significantly different from 3. Ho studied the age
and growth by fitting the von Berfalanﬁy growth equation
which has the parametcu Le = 105714 mm, K = 0, 0887 and

t, = — 0.03957 years. The estimated lengtha ll; mm (T 1) &
ages 1 to 6 are 93.10, 174,96, 249.82, §18.38, 381 06 ad
438.44 mm respectively (Fig 7). .

The decline of relative condition factor at 409 mm toul"
tength is attributed by him to attainment of first maturity and
spawning. The fish attained the peak condition betwsen
February and Aprii, apparently due to developing gonads it
starts loosing condition from May and continues till Sopmbar
when it reaches the minimum, probably due to epawning.

600
i {, 90571

500+

400+

300- |

200

_100-4

LENGTH N MM

T ' e ——g 1 T

¥ L
: “AGE IN YEARS
Fig. 7. Growth cuyve of Leptirscanthus savale {(after Gupta 1868 b),
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The food of the species is mainly constituted by prawns
followed by fishes. The most common prawn spacies found in
the stomach contents was Psrapanseopsis sculptilis. Fishes
include Harpodon nehereus, Setipinna sp., Anchoviella sp.,
Trichiurus sp., and L. savals. Cannibalism was observed. In
the food of this species from Madras, Vijayaraghvan (1951)
listed teleosteans, Acetes, Lucifer, copepods and their nauplii
prawns, cirripeds, bivalve larvee, polychaetes, algae and green
matter, stomatopods and thaeir larvae, anomurans, palaemonids,
mysids, Leander, cumaceans, ostracods, megalopa of brachy-
uran crabs, zoaea of crabs, pyenogonlds, porcellanids, pteropods
and Sepia. The food and feeding habits of this species from the
Palk Bay and Gulf of Mannar were analysed by James (1967).
The results indicated that “fishes” form its major diet, followed
by Acetes, and prawn (Penseus and Metapengeus). Squiila,
Luciter. Octopus, Sepis and zoaea larvae were preyed upon
whenever available. Of the fishes special mention may be
made of Stolephorus, Sardinells, Dussumieria and Caranx. A
comparison of the stomach contents of L. sava/a with fishes
and other organisms landed in the nets along with it revealed
that this species also exercises a certain amount of selectivity
for certain varieties of fishes like Stolephorus, Sardinells,
Dussumisria, prawns of the genera Penassus and Metapenseus
and shrimps represented by Acetes. Fish were devoured whole,
but cccassionally cutting them up before taking in. Examina-
tion of stomach contents of fish collected at night revealed
that they were in varying degrees of fullness indicating that the
species feeds at night sfso. Three ripe fish collected in May,
1959 had their stomachs empty indicating a probable cessation
of feeding during spawning season. In the ripe fish the gonads
occupy almost the entire body cavity, displacing the empty
stomach. A specimen of L. savala measuring 46 cm had in its
stomach exclusively three broken bits of £. glossodon.

In a mature ovary (Fig 8) three distinct groups namely the
transparent immature stock (not shown in figure), maturing
group and the mature group of ova are discernible {James
1967). Itis suggested that in individual fish spawningata
time is of short duration and the fish may spawn more then
once in a year. Information on the spawning period of this
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species is absent. Chacko (1960) mentioned that the eggs of
L. saval/a measure 2.15-2.40 mm with a 0.7 mm vyellowish oil
globule. The larve is characterised by paired black pigment
spots naar the ear vesicles smd 34 preanal and 126 postanal
myotomes. A 81 mm specimen was deacribed by James (1067).
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Fig. 8. Ova dismeter frequency poiygons in Lepturgcanthys savals (after
Jamaa 1967)
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Lepturacenthus gangeticus {atter Sastry 1980).



& Lepturscanthus gengeticus

Sastry (1980) found the length-weight relationship to be
Log W= —4.,4385+2.8615 Log L, Whers W = weight in gms
and L = snout-vent length in mm, In the ova diameter frequ-
ency study Sastry (1980) stated that only one batch of ova are
separated from the parent stock to become mature and be
released in one spawning (Fig. 8). The spawning season was
found to be May-July, off Kskinada. Information on other
aspects of biology of this species is not available.

6: Eupleurogremmus glessodon

Detailed information is given by James (1967). The
length-waight relationship was found to be Log W = ~ 3.9268+
3.4445 Log L, where W = weight in g and L = standard
length in cm. The exponent was found to be significantly
different from 3. Changes in relative condition factor are prob-
ably related 1o factors other than the reproductive cycle and
the intensity of feeding. Fishes (Stofephorus, Trhisssocles,
Leiognathus, Sardinells, Dussumieria, Sphyraena, Hemiram-
phus. Kowals coval, Atherins, Tetrodon, Euplaurogrammus
glossodon), fish eggs and larvae, crustaceans, prawns, Acetes,
Squiila, mysids, isopods, lucifer, copepods and molluscs
(Octerus end Sepia, censtituted the impertent items of food
However, the species has been found to be predominantly
piscivorous. The dist was more or less uniform, withoutshow-
ing any differences in relation 1o place, time or size of the fish,
and dependent more on the avaiiability of the particular orga-
nisms The only change observed as the fish grows was the
increase in the number of items added particularly in the variety
of fishes. The species is not an indiscriminate feedsr but
exgrcises certain amount of selectivity depending upon availa-
bility. Variations in feeding intensity were not related to
spawning. Abundance of favourite food items is not atways
associated with intense feeding. The fish feeds mainly on the
surface both during day and night. Only mature fish exhibited
cannibalism. ' '
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The ova diameter frequency polygons at' various stages of
development showed that in a mature ovary three distinct
groups of ova comprising the immaturs, maturing and mature
are present (Fig 10). Individual fish spawns more than once
and spawining at a time may be of a short duratjon. The $pecies
spawns almost throughout the year, with paak spawning in
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Fig. 10. Qva d'lamoter fraquency polygons in Eupleurogrammus glossodon
{after James 1987).

March-April, August-September and November-Dacember.
Although a few female fish mature at 30-32 cm, majority of
females attain maturity at about 38 cm. Males appear to mature
earlier than females at 28-30 cm and information is lacking
about the size at which majority of the males attain maturity.
The potential stock of eggs present in Individual fish range
from 2236 to 9960, irrespective of the number of batches each
of them could have already spawned. Afthough the fecundity
of individual fish of the same length may vary considerably,
James (1967) observed that generally the. number .of eggs
increased with the size of the fish (Fig 11). Sexes ‘were-found
to be dispraportionate in tha commercial catches,. the females
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outnumbering the males. Post larvae were described by James
(1967). Narasimham (1976) recorded them from Kakinada.
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Fig. 11, Length-fecundlty in Evplfeurogrammus gicssodon (after James 1967).
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The spacies attains a size of 21, 33 and 43 c¢m at the end
of 1,2 and 3rd year, respectively. as determined by length
frequency studies. Studies on otoliths indicated a similar
growth pattern. Since a few fish above 43 cm are met with in
the commercial catches, the life span of £. g/ossedon may be
at least 4 years. ODifferential growth rate in the sexes (was
observed, males being smatler than females of same age. Size
groups ahove 43 cm are represented by females only (Jamas,
1967).

Fish from Palk Bay and Gulf of Mannar did not differ in
six morphometric characters analysed (James 19687).

7. Eupleurogrammus muticus

Narasimham (1976) studied its biology from Kakinada, The
fength-weight relationship was found to be Log W =—4-2165+
3.6233 Log L, where W = waight in g and L = length in cm.
The regression coefficient was found to be significantly
different from 3. in the post-larvae {43-120 mm), high percen-
tage (22%) of empty stomachs was encountered. Among the
gut contents fish were dominant, mostly repressnted by
anchovy larvae followed by calanoid copepods. In juveniles
(130-410 mm), the incidence of empty stomachs was fow
(6.8%). Among the important food items, fishes (larvae and
juveniles of clupeoids, carangids etc.) ranked first, followed
by prawns (Acetes sp, postiarvae and juveniles of penaeids),
Lucifer and crabs. In aduits, only 5.4% of the fish had empty
stomachs. Cannibalism was rare and only in two instences it
was observed. The fish showed marked preference for prawns
(Acetes and penaeids) followed by fish, mostly . juveniles of
Stolephorus and Serdinel/a. Stomatopods ranked third and
ware reprosented by alima larvee only. James (1967) aiso
found that the most commaon items of food were Lucifer, squilfa,
fishes and zoea larvae in the fish collected. oif Bombay and
Puri coasts. Narasimham (1976) stated thet majority of fish
(61.1%) mature at 43 cm. The ymallest fisly with spent gonads
measured 40.5 ¢m. Ths ova dlameter frequehey studies (Fig 12)
indicate that in a mature avary 3 groups of ova consisting of
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smali translucent group (not represented in figure) developing
group (B) and mature group(A)are present{Narasimham 1976).
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Fig. 12. Ova dizmeter frequency polygons of Enpleurcgrammus multicus
(after Narasimham 1976).

The compact mature and the sharp differentiation of group A
ova from group B ova indicates that in individual fish the
duration of spawning for group A ova will be of 8 short time.
It is suggested that individua! fish may spawn more than-'once
during the spawning season. Active spawning takes place
during May-November. The fecundity variad from 2362 to
4853 ova per fish and generally increased with increase in fish
tength (Fig 13). Fecundity per gram-weight of fish varied from
19.3 to 35.5 ova. : o S :
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Post-larval stages were described by the same author,
8: Benthodasmus tenuis

information on the biology of this deep water fish is not
available.

COMPARISON OF BIOLOGICAL DATA

Food and feeding habits : The studies on the food of
Trichiurus spp from the West Coast by Venkataraman (1944)
and Jaceb (1949) and from Madras coast by Devanesan and
Chidambaram (1948) indicated that the ribbon fish are carni-
vorous devouring a variety of commercialy important fishes
and prawns.

it is generally agreed by authors that the ribbon fishes are
mainly piscivorous, supplementing their diet by & wide variety
of other organisms. Although they are carnivorous, thav exihi-
bit certain amount of selectivity in diet (James 1967 and
Prabhu 1955) Observations made by several authors indicate
that young ribbonfish feed on small fishes and shrimps
whereas adults prey upon big organisms. Competition between
species for different kinds of food is usually not keen when
they occur together. Alsc when they consumed common
organisms like Acetes and Lucifer it was observed that the size
of the prey differed in each species. This specificily in selec-
tion of food probably enables different species to live together
in the same habitat. Regarding the size of prey L. sava/a
usually caught big sized prey followed by 7. fepturus, E. gios-
sodon and presumably E.muticus occupies the last position.
Details of the structural adaptations with reference to feeding
habits have been discussed by James (1967). Of the 4 species
L. savala has definitely the most powerful caniniform teeth and
lengthy jaws to seize and accommodate the big sized prey
effectively in the mouth cavity before swallowing it. The smalj
number of teeth, and their arrangement with bigger interspaces
and the rudimentary nature of gill rakers point out the high
degree of carnivorous nature of this species as compared with
others. The greater number, closer agresment, less powerful
teeth, rslatively shorter jaws compled with slightly better deve-
lopment of the glll rakers in 7. /epturus and £. glossodon are
guitable for feeding on small sized prey. In E. muticus all these
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adaptive features are yet more pronounced to facilitate feeding
on smaller organisms to a larger extent. Although Prabhu
(1956) believed that instances of cannibalism in 7. lepturus.is

probably due to absence of other food items and overcrowding
of shoals, James (1967) observed in E. glossodon cannibalistic
tendency only at times of intensive feeding and this phenome-
non may not be due to overcrowding of shoals. While Venka-
taraman (1944) stated that the guts of ribbon fishes are literally
clogged with macerated fish eggs. subsequent workers did not
come across this item in any appreciable extent. However there
is near unanimity among workers that the diet of ribbon fishes
consists mostly economically important food fishes and prawns.
Jacob (1949) stated that ribbon fishes being predators on other
economically important tishes, their overfishing can hardly do
harm to the fisheries as a whole. However, Jacob (1949
observed that young ribbon fish form forage for olher:fishes
like Chirocentrus dorab, Polynemus tetradactylus and lactarius
while James (unpublished) noted an instance of Muraenasax
talabanoids feeding on T. lepturus. . :

Available information does not indicate any diurnal varia-
tion in the feeding habits of ribbon fishes. Also except for
L. savala complete cessation of feeding associated with sexual
cycle was not noticed. While Prabhu (1955) reported slackness
in feeding of T. /epturus such a phenomenon was not noticed
in £. glossodon (James 1967).

Maturity and spawning ;

A comparision of the spawning habits of the four ribbon
fish species T. lepturus, L savalu, E. glossoden and E. muticus
for which considerable information is available shows that they
spawn more than once in a year as revealed by studies.-on the
ova diameter measurements. Three groups of ova, the'immature,
maturing and mature are apparent in the ovaries. The maturing
and mature groups of ova are sharply differentiated in the
mature ovaries of all the four species indicating their spawning
at a time to be of short duration The presence of a ‘second
batch of eggs (maturing group) in the ovaries suggests that
individual fish spawns more than once. Although Prabhu
(1955) indicated a short definite spawning, once in a year in
June for T. /epturus, observations by subsequent authors
indicate a prolonged spawning of the species spread over the
major part of the year or spawning twice a year. Prabhu (1955)
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gave the upper limit of 16,000 ova for fecundity of this species
and this appears to be an underestimate since upto 1,34,000
ova were estimated by James et a/ (1983). This species was
observed to move in great schools in the inshore waters after
June at many places along the Indian coast. Since majority of
fish in such schools were above 456 cm (47-48 cm ‘being the
size at first maturity} and in spent and spent recovering stages,
it is possible that this schooling behaviour is associated with
spawning. These migrations into inshore waters may as wsll
be called post.spawning migrations.

The duration of spawning both in £. muticus and E. glos-
sodon is prolonged and takes place during the major part of
the year(Narasimham,1976 and James,1967),

Age and growth: Data on age and growth of 7. lepturus
T. pantului, L, savals and E. glossodon ere available from
Indian waters. James et &/ (1983} and Narasimham (1878)
agree that T, Jepturus grows at a faster rate than stated by
Prabhu (1956) and Tampi et &/. (1971). The targest specimen
of thie species collected in the commercial catches at Kaki-
nada measured 116 cm (T. L.) and considered as b years old
(Narasimhem 1978). For E. /ntermedius the presence of fish
beyond 43 cm in length indicates that it has a life span of
at least 4 years (James 1967). Comparison of the growrh rate
between T, /epturus and E. glossodon indicates that it is faster
in the former where the maximum size attained is also'higher,
The length at age data for L. sevala (Gupta 1967 b) and 7.
pantuiui (Gupta 1968 a) indicate a life span of 6 and 16 year
reapactively for the two speciss. Moro informaﬂon is called for
On these two species.

It is of interest to note that the regression caefficient in
the léngth-weight relationship in various tibbon fish species
studied by several authors was found to be slgniflcantly
different from 3, suggesting that growth is not isometric.

Osteo!ogy The qompamiva ‘osteolog m} of__--; X, lepturus,
L. savala, £ glossodon and E.mutlcus and thelr: phylogeny
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was studied by James (1961). The elongation of the skull
bones, especially those of the preorbital region in all the four
species shows the adaptation for predaceous feeding habits. '

Embryonic and larval development.

It is significant to note that although several species of
mature ribbon fish regularly occur at a number of centres along
the Indian coasts the eggs, larvae and young stages are extre-
mely rare. This has led several workers to suggest that the
ribbon fishes spawn in the offshore waters, beyond the present
fishing grounds traditionally exploited by the fishermen.

Observations on the post-larval forms indicate that there is
some similarity in the structure and transformation of the young
ones of all the species. especially in the precocious develop-
ment of the anterior portion of dorsal fin and the distribution
of melanophores on the body. The diagnostic characters of the
species like the decurved or median {ateral fine, the presence
or absence of ventral fins, the caniniform teeth and prominent
or rudimentary nature of anal spines are distinct ‘in post-larvae
(James 1967). The presence of a cauda! fin in the post larvae
and its complete atrophy in the juveniles of Eupleurogrammus
is a significant character of this genus.

THE FISHERY

The reports indicate that various species of ribbon fishes
constitute substantial fishery in the states of ‘Andhra Pradesh,
Tamil Nadu, Kerala and Maharashtra, showing considerable
variations in the species composition, seasonal abundance and
production trends.

Distribution of the species, fishing methods and season:

The distribution of ribbon. fishes a long the Indian coast is
more or less continuous with 7. lepturus occurring throughout
the coast and other species occurring rather discontinuoslS/

(Fig- 14 LIBRARY. GENTRAL MARINE FISHERIES
RESEARGH INSTITUTE. ERNAKULAM -
COGHIN — 682 081, INDIA



~ In the Hopghly and Matla astuarigs except for T. surige
and 8, tenyis athgr 6 species oepur with. . /epturus and
L. saupfp dominating the catches. These spegies sre fighed in
the lowar reachss of the gstuary during November to February. .
Ribbon fishes in this area sre caught mostly in g nats logally
known 8s behaundijal, behutija), beintijal, binjal or thorjal
whish are idsally suited for operation in tidal zanes (Gupta
1868b).

~ Along the Orissa caast three specics viz. 7. leplurus,
i, spvale and E. mutieus wera recorded (Fig 14) and the [atter
appears to predominate in the fishery. These fishes arp caught
in. shore- seines called Berjal and the sesson extends from July

- tp ghout Novembar.

QOT.LEPTURYUS
ST PANTULUI
& T.AURIGA
OL.SAVALA
i BLGANGETICUS
@ E.GLOSSOOON
A DEMUTICUS
SBTENUIA
| DDOMINANT SPecis

hal

Fig. 14 Distribution of ribbon fish spacies and ssasonal shundance '.
of tha fighery atang l_ndian raast.

. Along the Andhra caast the ribhpn fishes are galled
‘Savallu’ and 6 species canyribute to tha catehss (fig 14) with
T. lepturus accounting for-a, grester proportion of the catchag:
They are caught in shore oeines called Pedda vala, or Alivi vaig
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PLATE 2. Catamarans made of logs. B. Trichiurus lepturus catch from
boat-seine units C. 7. /epturus measuring 70-80 cm, ready for
auction. D. Sun-drying of 7. /epturus



and bagnets or boat seines called lrega vala or Thuri vala
operatad from plank built boats. or.catamaran (plate | Dand Il A)
From the Kakinada region during 1967-71 the ‘ribbon fish
formed 1.6 to 10.4% in shore seines, 23.1 1o 54,99 in boat
seines, (plate | B). 0.5 to 2.3% in gill nets (plate | C) and 3.0
to 10.2% in otter trawls of the total fish landed. Ribbon fishes
are reported to be common after August upto about \December
in this region.

In Tamil Nadu, T.lepturus, L.savala, E. muticus and
E. glossodon were reported to occur (fig 14). All the species
are generally called as ‘Savalai’. ‘While in the Mandapam area
the last species is predominant, ata number of other centres
along this coast line T. fepturus is dominant in the catches-
At Madras the fishery extends from July to December and in
the extfeme South-east coast the peak catches are landed
during September-November. The gear operated for ‘ribbon
fishes are shore seines (Karai valai) and boat seines’ (Madi
valai). :

_Along Kerala, ribbon fishes are called ‘Vala' and 4 species
viz, T. lepturus, L. savala, T. auriga and B. tenuls are recorded
of which.7. lepturus seems to be common. They are caught
in bagnets called Thattu madi and Thalgyan vala (which is used
exclusively for catching ribbon tishes). Large shoals of
T. lepturus. are common during  June-October: “with - peak
landings in July along this region. (Luther ot 8. 1982).

Along the Karnataka coast T. lepturus and L. savala occur,
the former being common. They are locaily called Pambole’
and are mostly caught in shore seines (ranpans).. At Vengurla,
Malvan and Ratnagiri along the Maharastfaycqast T..lepturus
and L savala occur, the former being the common. species.
They are abundant during September to December. At Bombay
four species namely T. lepturus, L. savala, E. muticus and
E. glossodon are recorded and E. muticus appears to be the
common species. The ribbon fishes are called «pitiurkti’,
Pitiwagti and ‘Bala’. Ribbon fishes are commonly caught in
‘bag nets called Dol nets’. They are. reported to be common
along this part of thg coast from November to about March.
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Along the Gujarat coast at Veraval and Ka‘ndia the above
‘mentioned four spacies have been recorded aithough they do
not form a substantial fishery in this region. They are caught
in ‘Dol nets'. :

In addition to the traditional gear mentioned above which
is operated by country craft such as non-powered catamarans,
plank built boats and dug out canoss. during the last two
decades, considerable quantities of ribbon fish are landed at'a
number of centres by small sized (10 to 18m long fitted with

15-100 H. P. anginse) rnecharusad vasseis operating otter
trawls.

In general bag nets are operated in estuaries, shore seines,
post seines and gill nets in inshore waters and otter trawls
from small mechanised boats both in. inshore and deeper
waters upto 50 m

The following interesting faatures emerge with regard to
the distribution of ribbon fishes along the indian coast.

{i) 7. lepturus which has'a wide distribution in the Indo-
Pacific and the Atlantic, occurs almost ail along the Indian
coast and is the dominant species in Indign waters.

{ii) Four or more species of ribbon fishes may be found along
the coasts of West Bangal, Andhra Pradesh, Tamil Nadu, Kerala,
Maharastra and Gujarat.

{iiiy Eupleurogrammus species have not been recorded . from
the West coast of India south ot Bombay. Along the East
coast £, muticus was recared from West Bengal to Madras and

its distribution appears to be restncted when compared 1o |ts
.cohgener.

{iw} While T.pantutui and f. mngutfnu: e repoued from’ thie
Hooghly estuary to Kakinada beth 7. aiskiga and 8. tcnw.s wero
recorded along the south-west coast of India.- :
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Trends in Ribbon, Fish Praduction

The ribbom M cﬂeh during the period 1950 ta 81
showed considsrable variation. The lowest catch of 16,452
tonnes was obtained in 1963 while a record. catch of 77,788
tonnes were landed in 1978 (Fig 16),  The percentage compo-
sition of ribbon fish in the marine fish production. varied from’
1.98% .in 1960 to 9.68% .in 1963 (Fig. 16). For the last 12
'years (1970-81) the average annusl praduction of ribban fish
was 53, 476 tonnes which acgounted for 4.25% of total matine
fish- catch in India. Dutitig this period. the fibbon fishes
occdpfed 7th position toliowing oil sardim, Prawnt. Mackenl
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Table 1. Aﬂ-!ﬁdfa Statewise

west  Andhre- _
Yedr " Beéngsl  Pisdeah Tarilhdde Pondichery  Kerala

& Orisan . .
1870 tar0 6473 e8is 322 4922
191 835 7432 16887 e 17380
1972 530 3586 10488 ab2 10480
1873 902 3781 815 Az $3897
1974 560 11834 8369 238 ez
1975 1252 11701 17782 34 18176
1976 831 12443 16054 428 7687
1577 480 Bgas 48d4q 143 7440
1978 1017 5505 28664 T 139 24207
1979 Y 6337 21040 129 25718
1980 1070 15846 7862 178 12837
1981 1166 8207 7606 217 7068
Average o916 8466 12736 253 16680
© of Total  1.71 16.81 23.81 0 47 29.16

Bombayduck. Sciaenids and other Sardines. Barring 1962 and
*63 the ribbon tish always formed less than 6% of marine fish
production. Thus the percentage occurrence of ribbon fish in
total fish catch was generally steady and the fluctuations in
marine fish landihgs are reflected in ribbon fish catches also.

State-wise landings of ribbon fish (Table 1) for the period
1970-78 indicate that Kerala. ranks first with an average
production of 15,590 tonhes, followed by Tamil Nadu 12,735
tonnes, Maharastra 9,152 tonnes and Andhre Pradesh 8,456
1onnes. These four states octupy a very important positicn for
titbon tish production and oh an average account for 85.88%
of ribbon fish fandings in the country {Table ).

" Spatial and Seasonal Viristions of Dominunt Species

Kakinada : T. lepturys is the dominant species and

- aecounted for over 0% of ribbon fish catch ‘during -1966-73:
Appearance of large shoais of this species messuring 80-80cm

in the inshore waters “#nd timely épsration of bost seines,

+
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Mlht- . Laksha- Al
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whlch are bv far the most slflcwnt gear m oatch rlbbon fiahgs,
contribute to 8 successtul season, Durmg the last. one dacade
there was a substantial increase in the-quantity of . tibbon- fish
tanded by amall sized machanised boats, opsrating ofter trawdls.
The last quarter is the most nroductive for ribbw fish .and the
first quamr the Ieast productive S Dt i Ca

Bt R TR

Madras : Here also the dominant spicn&? (R ieprums
The fishery declines in the first quarter, disappeary:- subsaguent-
ly and staits agam in Jupg—duly peno;l,nsm catches . .wre
ganeraily obtained in thg second, hpif of the vears pxpasiajlv,
in Octabar-November 'pyriod. | s piiwr vl o

Toticerin:s V. tapturys in: cauuht i trawl’ s Wat i*s“ *éarcé
irom Janmw o Mmh and a&undﬁﬁt dﬁﬁﬁg Mav—Ju ﬁa -

Mandaplm E afoxsodan 13? fai;gxu apundarrt round tho
year on the Pajk ‘Bay. side. . The sacond common..species
L. ssvala is iisheq during, the: northwpast. monseon. perind,
Generally, the seasen {or the, i:siwvﬂgmndp from- August: to
about March_ with mjﬁqandmga_ during November. to February.
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in the commercial catches £. glossodon had the size range
14-36 cm, L. savals 12.36 cm and T. fepturus 60-76 cm.

_Cm'cut : . T. lepturus is the common species. While the
g:atches are good in the first quarter, they are poor in the third
and fourth quarters and absent in the second quarter.

. Mangelore : T. lepturus is the dominant species and is
esught essentially in trawl nets from September to May
T. lepturus moves in large schoois during August to October
from east to west around Cape (James 1973).

Continantal Shelf Between Ratnagiri and Gulf of Manner

Studies made in this region indicate that generally adult ribbon
tish are found in shoals and the juveniies in dispersed state,
Adult 7. fepturus having modal sizes from 45 to 50 cm were
dominant In the catches from August to December and larger
fishes with modal lengths 80 to 85 cm were caught over a
number of months in wide areas between 7°10 11° N and 12¢
to 13* N mainly from waters deeper than 50 m bottom depth.
Juveniles with modal sizes from 2.5 to 12,6 mm were generally
captured in appreciable numbers from December to February
and from May to August from the northern and central shelf
areas (Rao ef a/. 1977). Big concentrations of young T /lepturus
(20-25 ¢cm) were located in March 1973 at 260 m depth on the
southern side of Wadge Bank which is probably an important
" nursery ground for the species

The studies made by Rao et a7 (1877) throw considerable
light on the migratory behaviour of ribbon fish in space During
February-March the ribbon fish is distributed discontinuousty
in two wide belts from 14° 10 16° N and 9°to 12° N. The
recordings during April-May were also discontinuous but with
scattered concentrations off Ratnagiri, Karwar, Cochin and
Quilon. During May/June recordings were wide spread in a
continuous belt all along the coast with medium to high
concentrations between Ratnagiri and Karwar and another
between Kasaragod and Cochin. During July/August ribbon
tish recordings were made in two wide belts one between
Mangalore and Karwar and the other Cannnanore and Quilon.
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‘Within these balts high concentrations were found in patches
mainly on: the middie” shelf- reglons off Karwar, Calicut and
‘Cochin and the bulk of the stock was : generaliy located in the
central gector. Eventhough: nothing - definite :could be said:it
appears that there is a ganerat trend of - southward shift. in the
concentrations of ribbon_tish- beginning from April till July.
August. (Rao ot 2/ 1977). ltis of interest to note that the
ribbon fish is abundant on the Western shoif when It is covered _
with oxygen deficient water during the south west mangoon
months. Studies made by Rao at /. (1977) show that ribbon
fish can thrive in oxygen deficient waters as fow as 0.5 ml/l
indicating that thew oxygen requiremenis ars much fess than
that of other fish species.

Depthwise abundance of ribbon fish in trawl catches is
given in Table 2. Ribbon fish was caught in good quantities in
waters of 21-80 m bottom depth from Ratnagiri to Mangalore
during January to May. In the region batwesen Mangalore and
Quilon they were taken m considerable quantities from- May to

Table 2. _ Showing depthwise ralstive abundadcs (in %
Wa/jght) of Ribbon tish in mwi caiches
during 1974 & 75.
(Source Rao et al.” 1977).

1974 - . ABT5 :

Regions T T e e : —

0-19 2049 6079 019  20-49 60-79
Ratnagiri - = 37.8 3.4 126 332 6.8
Mangsalore . R
Mangatore « 84 264 135 39 189 143
Quilon ’ : : : T
Quiton- 06 51— 76 83 | —
Quif of Mannar L . . )
‘Totat .80 691 219 - 228 - 663 . 209

November in waters of 21 to 80m bottom dspth In the
“southern region from Quilon to the Gulf of Mannar, ribbon fish

was occas:onally 1aken. lnmood« numhu&maw 59 m bottom
depth. IR IS Ll I 1:,0!-,.0 f.r""f
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.. . The scho secordings of ribbon fish. are dark, dense and
-elongated with distinot boundaries. The ribbon fish undertakes
ragular diurnal verticel migrations to soma extent. During day
time they are found close to the bottom and at night ascend to
.the vertical water column and disperse {(Rao et #/. 1877}
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AGE Composition of T.. Laﬁrwm memmmw Cstcbaa

Kaeinads : The annual agc aomposltlon of 7. !eptums per
standard effort in terms of 10 boat seina unlts for the period
1967-71 are given in Fig 18- (Narasimham 1983). lt may be
seen from the figure that tha fish becoma vuinerable for exploi
tation at 20 cm lenath (4 months old). The contribution to the
fishery by ‘0 age group varied from 53.3 to 67.3%, ‘1" age
group 24.0 to 38.7%, ‘2‘ age group 4.5 18 17.2% and ‘34 age
groug (three year olds. plus ojdor) fish nil 10 3. 5% dunng
d:ﬂerent yoars.

Estimatcd Resources md Scope for Exp!ofmfon

The biomsss estimata of tho ribbon fish resourge in the
area from Ratnagiri to Gulf of Mannar by accustic syiveys and
fishing experiments waé made by . Reo et a/ (1977) while the
population dynamics of T./epturus were studmd by Naraslmham
{1983) from the Kakmada area: * ' T

- The major part of tha bnomacs of nbbun flsh is. made up ©
Trichiurus lepturus. The estimatés of the resources of “tibbon
fish for each coverage from October 1972 1o October/Novem-
ber 1976 are given in Table 3. .The average standing stock of
tribbon fish per coverage was estimatéd at 67,200 tonnes,
whereas hlghest estimate in 1973 was durlnq Mavf.lune (80-
702 tonnes) in 1974 during JundeuIv (1, 09.841 tonnes) and
in 1976 during May/June (3,098,311 tonnes). The highest
averspge estimate is along the coast of Kerala (44,664 tonnes),
followed by that of southern' Maharastra (20,866 tonnes). The
estimates f6r Karnataka and Goa together and Gulf of Mannar
are in the order of 4,608 and-3;094- tonnes -respectively. It is
evidont from Table 3 that the period of greatest abundance
along Maharastra is during the second and. third quarter of the
year, Along the coasts of Karnataka and Goa the period of
abundance is generally during the second and. third quarter.
Qff the coast of Kerala greatest sbundance was from May to
Saptember. (n the Waestern part of the Guif of Mannar the
highest estimate was obfained durmg the thirg: quarter of ’tho
yoar {Rao of a/. 1877). : G
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Table 3 Showing distribution of Biomass estimates of
Ribbonfish by coverage and area
. (Source Rao et al 1977}

Soythern  Karnataks & : Southern Temil-
Area coverage Maharashtra Goa . Kersls  Nadu (Guif of Total
. Mannar & West
. coagt.

1972 Oct. 0 189 18200 _ 18369

" Now, -— 228 17630 —_ 17756

1973 Jan/Feb 16020 628 33508 0 63154
Mar/Apr o 1816 49596 B 51611
Apr — - 21479 — 21479
Mayidun - 2320 1819 85683 (o] .Bavo2
Junfdu 5384 269 62914 1031 5o5a8
JuliAug 17923 968 14112 408 33417
Sep — 201 62967 . — 63858
Sep/Oct 0 B3 8252 - 8335
OctiNov ' 0 174 19037 2696 21907
Dac — 128 . 8830 | 1082 7838

1974 JaniFeb 13814 4166 30179 REWN ' o 48249
Mar/Apr 26000 7882 18240 750 65872
AprfMay 10676 3308 25269 5977 45219
Jun/Jdul 18918 19117 77906 —_ 109841
Aug 0 408 63556 1327 61291
SepOct — " 60 28808 9066 37724
Oct/Nnv -0 89 . 26121 404 26614
Nov/Oec 0 - 203 5024 253 5480

1975 Feb/Mar 60685 11587 56400 0 | 120872
Aprf ay 49833 11927 538489 . 9570 1265226
MayiJun 122010 25299 160179 1823 309311
Jul Aug 53587 21718 169081 5642 254483
Oct/Nov - 263 21287 4839 26219

Total : 3.96 483 1.10,360 11,18,817 67,656 18.81,096

Average 20,868 4,698 44,864 3,034 87.243

The estimated average standing stock of ribbon fishin
the region beiween Rainsgiri and Gulf of Mannary at 67,200
tonnes is abour 4 times higher than the landings in this region
and 1.25 times higher than the average annua! all India
{andings for the peniod 1970-.79. The svrrage potentials-off
the coasts of southern Maharashtra, Karnataka and Goa, Kerala
and southern Tamii Nadu ere 11.8, 13.4, 3.3 and 1.3 times
highsr than the average landings in thé raspective regions:
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indicating greater scope for the increased exploitation of this
resource (Fig 17) - it-should be evident from the above that
the ribbon fish catech could be -at least. doubied within the
region from Ratnagir to‘Guit ot Mannar without a<versely
affecting the stock {(Reo et a/. 1977). From Fig 17 it is slso
evident that there is tremendous scope for increased explosta.
tion especially in the regions off southern Meharashtra. Goa
end Karnataka,
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Fig. 17 Histograms showing the average annuel lindings and average
rasources of ribbon fisk in the raglon from Ratnagirl to GuHf of
Mannar (a_mr Fao of /. 1977).

Along the east coast in: the Kakinada region, based on the
annual age composition’ of 7" Mfums for 1967-71, the
instantaneous total moﬂility coefﬂaiorltz was ostimated at

39



1.2 from the average catch curve with boat-seine as standard
gear. Instantensous coefficient of natural mortality M was
sstimated as 0.9; then instantaneous coefficient of fishing
mortality F becomes 0.3, The exploitation rate (U) is estimated

: F -Z
as 0.17 using the equation U = ? {(1-8 ). The yield in wei-

-y

481 . M=0-9

Y /R Grams

Fig. 18 Yield in grams pes recruit of eibbon fish Frichinrus fepturus. F and M
indicate fishing and neturat: moriality rates, 0.3, 0.5, 0.76 and 1
at ths age when the fish boooms tully exploitabln. ] o
(after Narasimham 1983). N



ght per recruit was computed (Narasimham 1983) by taking
0.3, 0.5, 0.75 and 1.0 years as the age(T,) at which T /epturus
become fully exploitable (Fig 18). At present, as stated
earlier, M=0 9, F=0.3 T,1= 0.3 years and th2 yield per recruit
is about 23g. The maximum Y,, /R value of 26 g is obtainable
at F=0.6. This suggests that, even at the very young age of
exploitation, there is considerable scope t» step up the
production of 7 /epturus until F reaches a level of 0.6, under
the steady state conditions. However, at th2 present level of
M and F there is only a marginal increase in the Y,, /R values
at different age of exploitation (upto 1 year); consequenty it is
not remunerative to increase the age at exploitation without
increasing the rate of fishing. A maximum of about 37 g per
recruit can be obtained if F is increased to 1, concurrent w'th
an increase in age at exploitation to one year (Narasimham
1983).

The available data (unpublished) on ribbon fish fishery
during the period 1967-71 from Madras region show that the
fishing craft and gear operated, species break-up and the size
composition of T. Jepturus in commercial catches are similar to
those observed at Kakinada for the corresponding period. The
average annual ribbon fish catch from Andhra Pradesh and
Tamil Nadu (Pondicherry included) together during 1967-71
was 16,000 t and (at 90% of ribbon fish catch) 7. Jepturus
catch worked out to 14,400 t. On the basis of the exploitation
rate (U) obtained at Kakinada for the same period the average
annual stock and average standing stock were estimated as
85,000 and 48.000 t, respectively, for T.lepturus indicating that
the catch can be easily doubled without any adverse effect
on the stock. During 1972-81 period the average catch of
T. lepturus from these two states increased to 20,275t with a
maximum of 30.877 t in 1978 and a minimum of 12,438 tin
1373. Though estimates of mortality rates for this period are
not available, it can be reasonably stated, on the basis of the
above, that the stock of 7. /epturus is still under-exploited.

Exploitation and Utilisatien

The above studies by Rao et a/. (1977) and Narasimham
(1983) indicate that the ribbon fish is underexploited. The

41



reasons for tha. presant low level exploitation are dua to the
inaccessibility of the resources to the indigenous non-mechan-
ised creft and gear and the'small mechanised boats operating
bottom trawis which cannot venture far out from ths coast.
Also the traditional tishries exploit mainly younger fish
availabie on the inshore grounds, whereas the fuily grown
larger fish in good concentrations available in deeper waters
are out of reach to the fishary.. :

Purse seining might prove very efficient for c'aptu‘r.ing
surface school concentrations of ribbon #ish. in view of the
diurnat behaviour, bottom trawling during the day end pelagic
trawling during night with medium sized vessels is very
- effective (Rao ef &/ 1977). in the ares between 8° and 14°N,
7. lepturus, larger than BOcm in length occur in great school
sggregations on the middle shaelf after July, when most of
them are in spent and recovering stages and thess concentrat-
ions can be harvested with advantiga bv bottom trawl and
mldwater traw!,

Ono of tha effective ways to increase the hanlasling of
ribbon fish resources is to intensify the fishing pressure during
the monsoon months since the highest standing stock is found
at that time on the shelf and to extend the fishing - operations
as well to deeper waters, Along the south-west coast the
present fishery is unable to teke advantage of the situstion
because of rough weather canditions prevailing during the
monsoon. However, it should be. emphasised that only larger
vessels could be operated during the south-west monsoon
(Rao ot a/. 1977). _

Similar studies regrding the spatial and sgagpnal variations
in abundance and the shoaling behaviour of the dominant
species, T. lepturus, are needed from the shelf area for the
rest of the Indian coast, particufarly from the east coast.
With the Exclusive Economic Zone extending upto 320 km
from the shore, concerted efforts are required to tap the ribbon
fish resource. :

. Increased exploitation of the ribbon fish .resources calls
for the proper utilisation of the catches involving handling,
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processing and distribution of: fresh. or iced fish on {anding.
A good portion of the catch could be fitleted and forzan for
subsequent marketing. Thezemaining portion of the filleted
fish can be converted. into fish meal. Some portion of the
catches couid be mixed wltiualt and:sun dried under hygenic
conditions or dried in lerger artif:ctal driers. As there is good
demand for dried fish ptoducts in South-East Asian Countries -
it should be possible to export driéd ribbon fish of good'.

quality and earn foroign exchanga. S o

As judged by the magnilude of the mherv thay support
tibbon fishes occupy an impartant. place among marine fishes
of India. Aithough not considered as a quality fish, they
are consumed by many paople and, being abundant and cheap,
thay are especially preferred by the commen man. - Large fish
are generally preferred for fresh consumption (plate 1 F and G)
while the smaller ones are sundried {(plats 1 H). Being thin
and ribbon-like, they are best suited for sundrying which is.
also sconomic. During seasons of abundance these fishes are
salt cured, .

Apart from local consumption both in the fresh and dired
states, considersble quantites of cured ptoducts are exportod-
to countries fike Sri Lanka and Malaysia

The ribbon fishes are also used as aftec!ivo bait for bigcar '
fishes along the Andhra, Tamil Nadu and Mabharastra coasts,
Seer, tuna, carangids, eels, cet fishes and scipenids are
occasionally caught on hook and line with ribbon fish as bait.

SUGGESTIONS ON THE FUTURE LINES OF RESEARCH

~ From 'the foregoing study itis obivous that while our
knowledge br the biology of T. fepturus, L. savels, ‘£. muticus
and £, gléssodon is considerable, littlé is known ‘about the
‘other four species and it would be of interest, for comparative
- ‘studies, fo have information on the blology -of these species.
'Ar‘ncng the ribbon fish speciu T. lepturus ia*widﬂv distributed -
and Is the mafnstay of thé tibbori Tish * Hshery,’ “sccounting fo'
the bulk of the ribbon ‘fish fandingd almdst all along the
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coast line. A critical examination of the available data on
its biology shows that although this spscies was studied mors
extensively, whan compared to others, many lacunae stitl exist
and it is necessary to fill up these gaps in our knowledge to
avolve suitable management policy.

The near absence of spawing fish in the commurcial
catches, the scarcity of eggs and larvae in the routipe plankton
collections and the frequent occurrence of early juveniles in
the coastal waters led several investigators to belleve that
T. Jepturus spawns in the offthore waters beyond the present
fishing grounds. Rac et o/, (1977) recorded smafl juveniies
of modal sizes 2.5 to 12.5 mm in sppreciable numbers from
the northern and central shelf arsas along the west coast.
There is need to locate and delimit the exact spawning grounds.
Whils it is generally recognised that an individual fish spawns
more than once it is not clear about the number of times the
fish spwans during the spawning season. Maturation and
spawning of 7. Jepturus with particular reference to partial
spawning should be investigated. Also if partial spawning
axists, the number of eggs spawned for spawning in the same
season could also be investigated. As regards the spawning
season it is generally hald that in 7. jepturus there are either
two spawning seasons or a single protracted season. Once
ths spawning grounds are located, spart from determining
the spawning season it would be Worthwhile to study whether
the spawning is synchronous in various age groups or not.
It may be of interast to note that in the east China sea the
spawning seasan for T. /fepturus was protracted frem April to
August_ older fish spawn earlier than younger fish and the
spawning grounds are not far from the cosst of mainland
China (Yamada 1971). In the east China and Ysliow s¢as,
during the spawning season, 7, /epturus moves in many schools;
either of the sex may be predominant in these schools and
after spawning sex ratio becomes normal (Misu 1859)., Our
knowledge on the sex ratio in T, lepturus is mearge and this
should be investipated with particulsr emphasis during the
spawning season in the spawning graunds.
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In E. glossodon it was  ohserved. by James (1878) that
the size groups ahove 42cm.are. represented by females only
and that the females atfain slightly larger size than males
at corresponding ‘age.” “EXamination of large samples of
T. lepturus by one of us (K.AN} showsd that the Jargest male
and female measured 96 ¢cm and 115 cnv respactively (unpubli-
shed). Yamada (1971) -stated that in 7. /spturus, measuring
belaw 260mm snout-vent length males ars daminant; beyond -
250 mm snout-vent length females outnumbered males and
at age five all are females. This suggests a posaible difference
in the size at first maturity as wall as. inthe growth rate of
the two sexes in 7. /aptyrug which needs to -bhe stydied.
While it was observed that large schools of . leptyrus which
contribute to the commerical fishery during peak manths at
different centres generally comprised spent fish measuring
above 50 cm in length, neither the schocling behaviour ner
the migratory pattern are understood to any appreciable extent.
A general trend in the southward shift of ribbon fish concen—
trations begining from April to July-August in the western
shelf region was suggested (Rao ¢ 8/ 1977}, Jamaes (1867)
indicated that 7. /epturus moves in large shoals during August
to October from east to waest around Cape. It is .imparative
that a proper understanding of the schooling behaviour and
the migratory pattern of T. /epturus in relation tg environmen=
tal parameters is needed for farscasting the fishery. . ¢

Regular mointoring of the characterstics af.tha ribbon fish
fishery along the coasts of Kerala, Tamil Nadu, Maharastra
and Andhra Pradesh whera it accupies  an. important: positien
ghauld be undertaken. Quick: maethads af stock assassment
surh 88 by acoustic survey and exploratery fishing by suitabie
gear should receive top priority in the research programme on

ribbon fish.
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