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Life History traits of Silver Roughy Hoplostethus
mediterraneus (Cuvier) (Family: Trachichthydae) from
the Continental Slope of South West Coast of India
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Distribution, abundance, sex ratio, food and feeding, maturation and spawning and
length-weight relationship of Hoplostethus mediterraneus (Cuvier) inhabiting the continental
slope of south west coast of India were studied. The data for the present study was collected
from the deep sea exploratory fishing surveys conducted onboard FORV Sagar Sampada in
the Arabian sea between 7° N latitude and 14° N latitude during 1999 — 2002. H. mediterraneus
was found to be distributed in the depth range 280 — 682m. Depth wise distribution was found
beyond 300m and at 8° to 10° N, it was found only in the depth zone 301 - 400m. While at 11° to
13° N, its occurrence was registered only beyond 400m. It showed a wider bathymetrical
distribution (300 — 682m) in the latitude 10° - 11° N. Length related chi square analysis of sex
ratio in H. mediterraneus revealed that males skewed in all length groups as well as in all
seasons. Spawning season of H. mediterraneus coincided with pre-monsoon and monsoon
seasons. Feeding intensity was found to be very less and found to be feeding on myctophids,
Aristeus spp., Heterocarpus spp., squids etc. LWR obtained for the depth zones 301 — 400 m and
401-500 m are Log W =-1.06 + 2.3 Log L and Log W =-0.88 + 2.12 Log L respectively.
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Slimeheads (Trachichthyidae) are medium
sized fishes occurring near the bottom in
between depths of 100 to 1000 m and mostly
between 250 and 600m. Many of the slime heads
are cosmopolitan in distribution and some are
reported to be rather abundant in certain areas
(Fischer & Bianchi, 1984). Hoplostethus
mediterraneus (Cuvier), the silver roughy is
predominantly inhabits in the sea bottom at
depth ranging from 250 — 700 m. This species

was reported earlier from western parts of the
Mediterranean, off Madeira, Atlantic coast of
North America, off the European and African
shores of the Atlantic from Ireland to Cape
Verde, Mediterranean, Japanese seas and in
India from both Arabian Sea and Bay of Bengal
(Goode & Bean, 1895; Alcock (1899). The pattern
of distribution and abundance of deep sea fishes
in the Indian EEZ were studied previously,
however the life history traits of H, mediterraneus
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is hither to unknown. On the other hand the
biology of this species were reported from
Eastern Atlantic (Golovan, 1978; Marshall &
Merrett, 1977; Merrett & Marshall, 1981;
Mauchline & Gordon, 1984; Gordon & Duncan,
1985, 1987), Ionian sea (D'Onghia et al., 1998),
Madagascar and southwest Pacific (Norfolk
mountain ridge) and the continental slope of
Ireland (Kotlyar, 1980) and Mediterranean
(D’Onghia et al., 1995; Cau & Deiana, 1982). An
attempt was made to bring out the geographical
distribution and abundance along the south
west coast of India and also to observe the life
history traits, as these are essential in working
out appropriate strategies for their commercial
exploitation and managerr{ent of this species.

Materials and Methods

Data for the present study was collected
during the deep sea fishing surveys conducted
onboard FORV Sagar Sampada, Dept. of Ocean
Development during June 1999 - February 2002.
The upper continental slope region of 7°— 14°N
was surveyed as part of Cruise Nos. 174, 183,
189, 196, 197 and 200 of FORV Sagar Sampada.
Cruises 196, 174 and 197 were in the June, July
and August months, which are treated as
monsoon period while 183 was in April
representing pre-monsoon whereas 189 was in
October-November representing post monsoon.
38m High Speed Demersal Trawl II and 45.6m
Expo- model demersal trawls were used for
fishing in the above cruises in the depth from
200 to 750m. Fishing was done at 95 stations
and the total catch, species composition and
effort exerted were recorded at each fishing
station. Latitude wise and depth-wise
distribution and abundance of deep sea finfish
resources were assessed after grouping the
stations covered in each cruise into 5 depth
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zones of 201-300 m, 301-400 m, 401-500 m, 501-
600 m and >600 m following Khan et al., (1996).
CPUE at different latitudes were estimated
against the total number of hours spent for
fishing at each depth zone (Sivakami, 1990). A
total of 590 specimens ranging in size 8.3 to 19.0
cm TL and 11.71 to 66.25 g were analysed for
their food and feeding habits, sex ratio and stage
of maturity and length-weight relationship. The
length related Chi-square analysis of sex ratio
was carried out following Rao (1983). The length
weight relationship is expressed by the formula
W =aLP (Le Cren, 1951) where ‘W’ is the weight
of the fish taken with an accuracy of 0.1g, ‘L’ is
the total length measured from the tip of the
snout to the dorsal caudal tip to the nearest mm.
Feeding intensity was observed by visual
examination and they were graded as full, 3/4
full, 1/2 full, 1/4 full, trace and empty to assess
the intensity of feeding (Muthiah, 1994).
Occurrence of each item was expressed as
percentage of total number of stomachs
examined. In order to quantify maturity stage,
general appearance of ovary like fullness in the
ventral cavity, size, shape and colour were taken
into consideration. The five-stage classification
was used to quantify the maturity stages
(Qasim, 1973).

Results and Discussion

A scrutiny of the CPUE showed that the
distribution of this species is mostly confined
to 8° to 13°N. Though a total of 95 experimental
trawling operations performed in this region, it
was found only in 24 stations showing an
average catch rate of 4.54 kg/h. In the latitude
8°-9°N, four hauls were performed by exerting
an effort of 3.83 h and H. mediterraneus was
found distributed only in depth zone 301-400
mwith an average catch rate of 4.77 kg /h (Table



LIFE HISTORY TRAITS OF HOPLOSTETHUS MEDITERRANEUS 206

1). Much wider distribution could be seen at 9°
- 10° N with an average catch rate of 5.33 kg/h
at 301- 400m zone. In 10°- 11° N, it was recorded
only from 8 hauls with an average catch rate of
2.89 kg/h. At this latitude, it was characterised
by a widely dispersed bathymetrical distribution
ranging from 300-682 m. At 11°- 12° N, it was
observed only in two hauls at 401-500 m with
an average catch per effort of 7.56 kg/h, while

Table 1. Depth wise catch and CPUE of Hoplostethus mediterraneus along the south
west coast of India

Lat°N Long °E Depth Time Catch CPUE

m 0 Ky (g/h)
08°37' 00 75°39'00 320.00, 1.00 5.00 5.00
08°40°' 00 75032'00 305.00 1.08 230 212
0842’ 567 75°43'723 332.00 0.75 9.00 12.00
08°52' 00 75°50' 00 33000 . 1.00 2.00 200
09° 00 00 75°48' 00 330.00 1.00 7.00 7.00
09°04' 073 75°50'937 330.00 0.83 2.00 240
09°05'87 75°41'85 350.00 1.00 4.00 4.00
09°19' 00 75°47 315.00 150 12.00 8.00
09°33'140 75°38'21 370.00 1.00 1.20 1.20
09°34'72 75°38'53 319.00 1.08 8.00 7.38
10°23'00 75°28' 00 300.00 1.00 8.00 8.00
10°27'00 7523 465.00 1.00 2.00 2.00
1032181 75°19 756 682.00 0.75 283 3.77
10038 7516’ 480.00 1.00 3.00 3.00
10°39' 50 75°18'50 320.00 225 2.00 0.89
10°40' 341 75°15' 053 573.00 1.00 1.20 120
1056'27 75°07' 22 415.00 0.50 0.50 1.00
10°56' 39 75°07'99 340.00 1.00 5.00 5.00
11°06' 00 74°59' 00 448.00 0.75 4.00 5.33
11°58' 00 74°21' 450.00 1.50 13.00 8.67
12002'00 74°20' 460.00 1.00 12.00 12.00
12038 74 06' 460.00 117 0.50 043
12°52' 00 75°56' 440.00 1.08 8.00 7.38
12°52' 636 73°57' 327 420.00 1.08 0.50 0.46
25.33 115.03 4.54

at 12° - 13° N also it was encountered only at
401-500 m with a catch rate of 4.85 kg/h.

Its occurrence could be registered in 13
and 9 hauls in the depth zones 301-400m and
401 - 500m respectively (Table 1). Beyond 500m,
this species was recorded from two stations in
the 10° - 11° N latitudes. At 301-400 m the
average catch rate recorded was 4.66 kg/hr
while in depth zones 401-500m and >500m was

in the order of 4.79 and 2.30 kg /hr respectively.
Interestingly, in the latitudes 8° and 10° N, the
distribution of H. mediterraneus was found only
in depth zone 301-400 m, in contrast, in the
latitudes 11° to 13° N, it was not seen below 400
m depth. In 10°- 11° N, this species showed a
much wider bathymetrical distribution (300 -
682m). Therefore, it is probable that the species
shows penetration into the deeper waters while
going towards the northern latitudes. Alcock
(1899) recorded six specimens from off Madras,
the largest measuring nearly a foot long, at 145-

Table 2. Feeding intensity of Hoplostethus mediterraneus

Stomach Premonsoon Monsoon Postmonsoon  Average
condition Female Male Female Male Female Male

Empty 8170 5770 6210 5322 63.000 5550 6220
Trace 2.30 460 490 978 1020 1160 7.23
1/4 full 6.80 1730 1038 1056  6.50 1370 10.87
1/2 full 8.20 1260 1014 1322 470 260 858
3/4 full 0.00 160 625 6.00 480 430 383
Full 1.00 620 623 7.22 10.80 1230 729

250 fathoms off Trincomali and off Travencore
coast at 224 to 430 fathoms.

Feeding intensity in H. mediterraneus was
found very less irrespective of the seasons (Table
2). Empty stomachs predominated in all seasons
with a numerical strength of 377 among the 592
fishes examined (63.75%). Full and gorged
stomachs were found to be very less in all the
seasons (7.22%). In female fishes feeding
intensity was very less compared to males
irrespective of seasons. The least feeding
intensity was found during pre-monsoon for
both females and males with 81.7 and 57.7%
respectively. Full stomach condition recorded
was less in females compared to male fishes
irrespective of seasons and post monsoon
season showed high percentage of occurrence
when compared to other seasons:

The food items present in the stomachs
were observed to be mostly in the advanced
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stages of digestion and their identification even
to the genus level was difficult. The present
results are comparable with that of Tientcheu &
Djama (1994) in Pseudotolithus typus and P.
senegalensis recorded off Cameroon coast, West
Africa. While analysing the food items present
in the stomachs it could be seen that H.
mediterraneus is a carnivorous fish, feeding
mostly on myctophid fishes. The dominance of
myctophids were clearly discernible in the gut
contents during all seasons with a percentage
occurrence of even up to 82% and 48% in males
and females respectively. Unidentified deep-sea
shrimps were found as the second dominant
food item in the stomach contents. Aristeus
alcocki, Heterocarpus spp. and squids were the
other food items observed in the stomachs
(Table 3). It means that only 5 distinct food items
were available in the gut of H. mediterraneus. In
the case of coastal species, the number and
diversity of the food items recorded will be very
high because the prey is readily available in the
surrounding environment. On the contrary, in

Table 3. Percentage composition of food items of Hoplostethus mediterraneus
Food items

Premonsoon ~ Monsoon Postmonsoon  Average
Female Male Female Male Female Male
Myctophids 8200 4800 7200 6560 7630 6390 67.97
Digested
shrimp 1000 2520 650 2320 1920 1110 1587
Aristeusalcocki 000 1386 1330 340 220 1240 753
Heterocarpussp. 0.00 294 260 580 000 540 279
Squids 800 1000 560 200 230 720 585

the deeper environment, the abundance of the
prey is less. So most of the deep-water fishes
will have very less selectivity in food items and
has to be satisfied with whatever available in
the surrounding environment.

Combined and sex wise LWR were
determined (Fig. 1). The linear relationships of
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the total length and weight were established and
are expressed as under:

Pooled log W =-1.35+ 2.6 log1
Female log W =-0.97 + 2.23 log |

Male log W =-1.46 + 2.6 log 1
Pooled
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Fig. 1 Length - weight relationship of Hoplostethus mediterraneus

While comparing the b value computed
in fishes collected from different depths it could
be seen that the pooled ‘b” value and that of
males showed an inverse relationship with
depth. Whereas in females, ‘b’ value was found
high at higher depths when compared to its
counterpart collected from lower depths.
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From these results, it could be inferred that
growth of Hoplostethus mediterraneus is
allometric (Shanmugam et al., 2000). The ‘b’
value reported in H. mediterraneus is on a lower
side than the other deep water fishes reported
by Khan et al., (1996). The low b value seen in
H. mediterraneus inhabiting at depth beyond 300
m indicate that the species may not be
maintaining its dimensional equality during the
growth. The growth of fish is much influenced
by extrinsic factors like temperature, food
availability and physico - chemical parameters
prevailing in the environment. Among these

Table 4. Season - wise Sex ratio of Hoplostethus mediterraneus

Pre-monsoon

Length

group

(cm) Females Males F:M df x2* Remarks
115 3 6 051 100 036  Notsignificant
125 12 B 0361 100 009  Notsignificant
135 10 2 0311 100 002  Notsignificant
145 9 2 0391 100 020  Notsignificant
15.5 4 16 0251 100 024  Notsignificant
16.5 5 13 0381 100 009  Notsignificant
175 1 11 0091 100 173  Notsignificant
Total 4 134 0331 100 023  Notsignificant
Monsoon

Length

group

(em) Females Males F:M  df x2* Remarks
115 1 10 0101 100 338 Not significant
125 9 35 0261 100 443 Significant
135 13 28 0461 100 028 Not significant
14.5 3 4 0741 100 147 Not significant
155 16 18 0891 100 193 Not significant
16.5 8 2% 0311 100 218 Not significant
17.5 8 2 4 100 857 Significant
185 4 5 081 100 030 Not significant
195 2 0 20 100 361 Not significant
Total 92 166 0551 100 227 Not significant
Post monsoon

Length

group

{cm) Females Males F:M  df x2* Remarks
85 1 3 0331 100 002 Not significant
95 2 5 0401 100 015 Not significant
10.5 4 16 0251 1.00 007  Notsignificant
11.5 7 2% 0271 100 003 Notssignificant
125 13 A 0381 100 074 Not significant
135 8 7 0221 100 056 Notssignificant
Total 35 12t 029:1 100 041 Not significant

*Significance p<0.05

depths beyond 300 m are characterised by low
temperature, sparse availability of preferred
food items (Mamaev & Tkachuk, 1979). The
results of the food and feeding studies
conducted have shown that feeding intensity
was very less in all the seasons and prey
availability also found to be very less. Also its
distribution was found mainly in the depths
beyond 300m and extends more than 650m. All
these factors contribute to the allometric growth
to suit the environment in which they are living.

Males outnumbered females in all the
three seasons. In the pre-monsoon season, M: F
ratio was 1: 0.33 and in monsoon, dominance of
males over females was less with a ratio of 1:
0.55 while in post monsoon the ratio was 1:0.29.
Chi square analysis was carried out on the
frequencies of males and females in different
size groups to delineate their dominance.
Though males were found dominating in all
seasons, a significant dominance could not be
established in the analysis (Table: 4). However,
male fishes were significantly dominated with
a chi square value of 4.43 in the length class 12.5
during monsoon and females outnumbered
males in the size group 17.5 with a chi square
value of 8.57.

The results of the present study have
shown that immature and maturing female
fishes dominated in the landings during pre-
monsoon and post monsoon periods. While
during monsoon, mature fishes were dominated
the landings. Maturing fishes were found in all
the seasons and mature fishes were found only
during pre monsoon and monsoon. Spent fishes
were found absent during pre-monsoon
periods. During pre-monsoon season, females
with maturing ovaries dominated with a
percentage occurrence of 54.6%. Female fishes
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with recovering spent ovaries were followed

with 23.34%. Immature and mature fishes were
found very less (Fig. 2). During monsoon, the
presence of all the maturity stages could be
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Fig. 2 Percentage composition of maturity stages of
Hoplostethus mediterraneus

discernible 43.33% in ripé condition and 12.78%
in spent condition.

Immature, recovering spent and maturing
ovaries were recorded in the order of 20%, 8.33%
and 15.56% respectively. Whereas recovering
spent ovaries were found dominating during
post monsoon period with percentage
occurrence of 48.3% followed by immature
fishes (17.1). Spent fishes were also shown a
higher percentage (16.2) occurrence. Mature
fishes were found in very less percentage in the
landings. From the above results, it appears that
the spawning season of H. mediterraneus
coincided with monsoon season.

Authors are grateful to Director, School of
Industrial Fisheries, CUSAT, Cochin - 16, for providing
facilities. This work has been done as part of the DOD-
MLR Scheme No. DOD/10-MLR/997-CD II and the
financial assistance from Department of Ocean
Development, Govt. of India, is thankfully acknowledged.

References

Alcock, A. (1899) A descriptive catalogue of the
Indian deep —sea fishes in the Indian
Museum. P.211. Int. Sci. Publisher,
US.A.

Cau, A. and Deiana, A.M. (1982) Bollettino della
Societa Sarda di Scienze Naturali. 21, pp
185-192.

VENU AND KURUP

D’-Onghia, G., Matarrese, A., Tursi, A., Sion, L.
and Panza, M. (1995) Biological aspects
of Hoplostethus mediterraneus (Pisces,
Osteichthyes) in the Ionian Sea:
reproduction and growth Biol.-Mar .-
Mediterr. 1995 2, pp 251-255

D’-Onghia, G., Tursi, A., Marano, C.A. and
Basanisi, M. (1998) Life history traits of
Hoplostethus mediterraneus (Pisces:
Beryciformes) from the north-western
Ionian Sea (Mediterranean Sea) J.Mar.

Biol. Assoc. UK. 1998 vol. 78, pp 321-

339 ‘

Fischer W. and Bianchi G. (eds.) (1984) FAO
species identification sheets for fisﬁery
purposes. Western Indian Ocean (Fishing
Area 51). Prepared and printed with the
support of the Danish International
Development Agency (DANIDA).

Food and Agricultural

Organization of the United Nations,

Vol. I- IV.

Rome,

Golovan, G.A. (1978) Composition and
distribution of the ichthyofauna of the
continental slope off north-western
Africa. Trudy Instituta Okeanologii.
Akademiya Nauk’ SSSR, Kiev, 111, pp
195-258

Goode, G. B. and Bean, T.H. (1895) Oceanic
Ichthyology. Indian Reprint, 1984. 553p.
Narendra Publishing House, Delhi,
India.

Gordon,-].D.M. and Duncan, J.A.R. (1985) The
ecology of deep-sea benthic and
benthopelagic fish on the slopes of the
Rockall Trough, norheastern Atlantic.
Progress in Oceanography, 15, 37-69. ‘



LIFE HISTORY TRAITS OF HOPLOSTETHUS MEDITERRANEUS 210

Gordon, ].D.M. & Duncan, ].A.R. (1987) Aspects
of the biology of Hoplostethus atlanticus
and H. mediterraneus (Pisces:

Berycomorphi) from the slopes of the

Rockall Trough and the Porcupine Sea

Bight (North-Eastern Atlantic). J.Mar.

Biol. Assoc. U.K. 1987. vol. 67, pp. 119-

133

Khan, M., Zacharia, P.U., Nandakumaran, K.,
Mohan, S., Arputharaj, M.R., Nagaraja,
D. & Ramakrishnan P. (1996). Catch,
abundance and some aspects of biology
of deep-sea fish in the southeastern
Arabian Sea. In Proc. Second Workshop
Scient. Resul. FORV Sagar Sampada,
edited by V.K. Pillai, S.A.H. Abidi, V.
Ravindran, K.K. Balachandran & V.V,

Agadi. (Department of Ocean
Development, New Delhi, India), pp.
331-346.

Kotlyar, A.N. (1980). Age and growth speed of
the bigheads, Hoplostethus atlanticus
Collett and H. mediterraneus Cuvier
(Trachthyidae, Beryciformes). In : Fishes
of the Open Ocean (P.V. Shirston, Ed.),
Moscow Institute of Oceanography,
Pp- 68-88.

Le Cren, E.D. (1951) The length-weight
relationship and seasonal cycle in
gonad weight and condition in perch
(Perca fluviatilis). J.Anim.Ecol. 20, pp
201-219.

Mamaev,Yu.L. & Tkachuk, L.P. (1979) A new
genus and species of monogenetic
trematodes  of the  family

Plectanocotylidae. Biol. Morya Viadivost.,

6, pp 72-75.

Marshall, N.B. and Merrett N. R. (1977) The
existence of a benthopelagic fauna in
the deep-sea. Deep-sea research,
(Supplement), pp 483-497.

Mauchline, J. and Gordon, J.D. (1984) Diets and
bathymetric distribution of the
macrourid fish of the Rockall Trough,
northeastern Atlantic Ocean. Marine
Biology, 81, pp 107-121.

Merret, N.R. and Marchall, N.B. (1981)
Observation on the ecology of deep-sea
bottom-living fishes collected off north-
west Africa (08N-27N). Progress in
Oceanography, 9, pp 185-244.

Muthiah, C. (1994) Studies on the fishery and
biology of the lizard fish, Saurida spp. from
the Karnataka coast. Ph.D. Thesis. Dept.
of Marine Biology, Post Graduate
Centre, Karnataka
Kodibag, Karwar. 185p

University,

Qasim, S. Z. (1973) An appraisal of the studies
on maturation and spawning in marine
teleosts from the Indian waters. Indian
J. Fish. 20 pp 166-181.

Rao, N.G., (1983) Statistics for Agricultural
sciences. Oxford & IBH Publishing Co.
New Delhi, 376p.

Shanmugam, A., Soundarapandian P., Pramod
G. and Kannupandi, T. (2000) Length-
weight relationship and biometry of the
groupers Epinephelus tauvina (Forsskal;
1775) and E. malabaricus (Schneider,
1801). Indian |. Fish. 47 , pp 7-11.



211 VENU AND KURUP

Sivakami, S. (1990) Observations on the Tientcheu, J. Y. and Djama, T. (1994) Food habits

demersal fishery resource of the coastal
and deep sea areas of the Exclusive
Economic Zone of India. Proc. First
Wiorkshop Scient. Resul. FORV Sagar
Sampada, 5-7 June, 1989. pp 215-231.

of two sciaenid fish species
(Psedotolithus typus and Pseudotolithus
senegalensis) off Cameroon. NAGA, 17,
pp 40-41.



