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OBSERVATIONS ON CERTAIN ENVIRONMENTAL PARAMETERS IN RELATION 
TO SURFACE TUNA FISHERY AT MINICOY ISLAND, LAKSHADWEEP 
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ABSTRACT 

Environmental parameters viz. surface temperature, salinity, dissolved oxygen, zooplankton biomass 
and availability of forage fishes were studied in relation to surface tuna fishery at Minicoy Island. A sur
face temperature range of 28°C to 31 °C and salinity around 34 %o were found to be optimum for tuna 
schools. Dissolved oxygen was not found to act as a limiting factor. Zooplankton biomass was found to 
influence the tuna catch indirectly through the abundance of forage fishes. 

INTRODUCTION 

THE ABUNDANCE of fish depends on the 
food availability which indirectly depends 
upon primary production. Primary production 
directly depends upon the availability of 
nutrients which is related to the hydrographic 
conditions. It is a well established fact that 
the distribution and abundance of tunas is 
determined mainly by the hydrographic and 
other ecological factors of the area. A 
knowledge of the variations of the environ
mental factors is an essential prerequisite for 
assessing the availability of tunas and related 
fishes in space and time. At present in India 
an organised fishery for tunas exists only in 
the Lakshadweep region and hence environ
mental studies in this area is of paramount 
importance for assessing the fluctuation in the 
tuna fishery of the area. Jayaraman et al. 
(1959, 1960) initiated detailed investigations 
on the environmental features of this area. 
Further studies on the physical, chemical and 
biological parameters have been done by 
CMFRI during the cruises of R. V. Kalava 
and R. V. Varuna. Other works of oceano-
graphic importance done in the Lakshadweep 
Sea and adjacent waters arc those of Patil 

* Present address : Minicoy Research Centre of 
CMFRI, Minicoy, Lakshadweep. 

and Ramamirtham (1963), Rao and Jayaraman 
(1966), Sankaranarayanan (1973) and Sen 
Gupta et al. (1979). 

In Lakshadweep, on an average of about 
3000 tonnes of tunas are annually exploited 
by the small-scale pole and line tuna surface 
fishery in recent years. This fishery needs 
further expansion in view of the vast resource 
potential of surface tuna resources, mainly 
skipjack tuna Katsuwonus pelamis available 
in our EEZ. At Minicoy Island (Long. 73° E 
Lat. 8° 17' N) the small-scale pole and line 
tuna fishery is in vogue from time immemorial. 
Hence this island deserves much attention 
while implementing programmes oriented 
towards the development and expansion of 
surface tuna fishery in our EEZ. A knowledge 
of the seasonal variations of various environ
mental factors affecting the existing small-
scale surface fishery will be an useful infor
mation for predicting the availabiUty and 
abundance of the surface tunas in space and 
time. Hence a study of the various environ
mental conditions during the peak tuna fishing 
season of Minicoy, i. e. from November to 
May was attempted during 1985-86, the 
results of which are presented here. 

The authors wish to express their deep sense 
of gratitude to Dr. P. S. B. R. James, Director 
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CMFRI for his kind guidance, to Dr. A. V. S. 
Murty for critically going through the manu
script and offering valuable suggestions and 
to Dr. P. P. Pillai for his encouragement. 

MATERIAL AND METHODS 

The environmental parameters collected dur
ing the present study were surface temperature, 
dissolved oxygen, zooplankton biomass and 

The tuna catch data from November 1985 to 
May 1986 was collected by undertaking daily 
trips to fish landing villages on all fishing 
days and the same was compiled to get the 
monthly figures. 

RESULTS 

The results of the influence of physical and 
chemical factors viz. temperature, salinity and 
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Fig. 1. Fluctuation of surface temperature, dissolved oxygen, salinity and 
tuna catch during November 1985 to May 1986 at Minicoy. 

availability of forage fish. For hydrography 
parameters fortnightly collections were made 
on board a private fishing boat using water 
sampler from the tuna fishing grounds off 
Minicoy. Horizontal surface hauls for a dura
tion of ten minutes were taken by No. 3 half 
metre diameter plankton net and the biomass 
was taken as the total displacement volume. 
The live-bait catch fished by the pole and line 
fishermen is taken as an index of the availability 
of forage fishes for tunas in the area. 

dissolved oxygen on the tuna catch is presented 
in Fig. 1 and that of biological parameters 
viz. zooplankton biomass and availability of 
forage fishes in Fig. 2. 

Surface temperature : The surface temper
ature varied between 26.9 and 31.0° C, the 
maximum value was recorded in April and the 
minimum value in February. Maximum tuna 
catch was recorded in March and April and 
minimum in February. It can be seen that a 
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temperature range of 28 to 31° C is optimum 
for the tuna schools in the area. The minimum 
tuna catch recorded in February coincided 
with the minimum temperature recorded dur
ing the period of study. 

Salinity: The salinity varied between 32.77%o 
to 34.95 %o, the maxirhum value was recorded 
in March and minimum value in November. 

ml/litre, the maximum value was recorded in 
February and minimum value in May. How
ever, it is seen that the dissolved oxygen 
ranges noted during the period is not acting 
as limiting factor for the abundance of tunas 
in the area. 

Zooplankton biomass: The zooplankton 
biomass ranged between 1.0 ml in April to 
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Fig. 2. Fluctuation of zooplankton biomass, abundance of forage fishes 
and tuna catch during November 1985 to May 1986 at Minicoy. 

However, there was not much variation between 
January and May. Eventhough a clear corre
lation between salinity and tuna catch was 
not seen, the best months of tuna catch viz. 
March and April coincided with the salinity 
values above 34 %o. 

Dissolved oxygen: The surface dissolved 
oxygen ranged between 4.28 ml/litre to 5.06 

19.5 ml in January. Higher biomass was also 
recorded in February. The influence of 
secondary production observed was an indirect 
one, because of the time lag between the peak 
seasons of productivity of different trophic 
levels. The higher secondary production noted 
in January and February might have resulted 
in the abundance of bait fishes during March-
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April which might have resulted in the abun
dance of tuna schools in the area and the con
sequent higher catches during March - April. 

Forage fishes: The forage fishes were mainly 
constituted by the sprats Spratelloides deli-
catulus, S. gracilis, apogonids such as Archamia 
fiicata, Rhabdamia gracilis, caesionids such 
as Caesio caerulaureus, Gymnocaesio argenteus, 
G. gymnopterus, Pterocaesio tile, P. chrysozona, 
pomacentrids like Chromis caeruleus, Lepidozy-
gus tapeinosoma and atherinids like Pranesus 
pinguis. The estimated catch of forage fishes 
varied between 154.0 Kg in February to 
1187.5 Kg in March. High bait-fislt catches 
were recorded in March - April and low 
catches in January and February. It is seen 
that the abundance of fishes coincided with 
the abundance of tuna catch. The best 
months of bait-fish catch were the months of 
best tuna catch also. Similarly the lean months 
of tuna fishery coincided with the poor avail
ability of bait fishes in the area. The abundant 
occurrence of forage fishes in the vicinity of 
the island causes aggregation of tuna schools 
in the area which results in better catches. 

DISCUSSION 

The results indicate that the major factors 
which directly influence the abundance of sur
face tuna schools at Minicoy are surfaca tem
perature and abundance of forage fishes. This 
agrees with the observation of Blackburn (1965) 
that temperature and pelagic food supply have 
a direct major effect on the distribution of 
tunas. Sharp (1979) stated that tunas are 
bound to swim continuously which requires 
'finite oxygen availability' and hence their 
distribution in the ocean is controlled by low 
temperature and low oxygen levels. However 
in the present study, both these environmental 
parameters were not found to act as limiting 
factors for the availability of tuna schools 
around Minicoy Island. A preference towards 
higher temperature range of 28° C to 31° C 

was seen. Even though temperature is not 
acting as a limiting factor, evens light lower
ing of temperature is found to affect the 
abundance of tuna schools around the 
island. As opined by Sharp (1979) monthly 
distribution pattern of thermal and oxygen 
profiles would guide in locating productive 
tuna fishing grounds. 

The food supply is an important criteria 
next to temperature which influence the dis
tribution and concentration of tunas. As stated 
by Nair et al. (1986 a, b) the presence of 
divergence and convergence zones in the open 
ocean near to Minicoy, the presence of 
upwelling in the close vicinity of Minicoy 
Island, the eddy systems present there and the 
presence of relatively low saline waters seen in 
the surface layers during November - Decem
ber period contribute to the high productivity 
of the area. The existence of the anticyclonic 
eddies around the Lakshadweep Islands in the 
upper 100 metre support a high productivity. 
The unit volume production varies from 8 to 
34 mg C/m'/day with the maximum rates at 
Minicoy. The waters have been found to be 
highly productive at the secondary level also. 
Silas (1972) estimated monthly mean standing 
crop of zooplankton which varied between 
26 and 144 ml per 100 m^ water in the 
sea around Lakshadweep. Gos\vamy (1973) 
obtained higher biomass of 58 ml per 1000 m^ 
of water. Madhu Pratap et al. (1977) estimated 
a maximum of 6.2 ml/per 10 minutes surface 
haul with a square net of 0.0625 m^ mouth 
area, from the sea surrounding the atolls. 
Similar results obtained in the present study 
indicate as mentioned earlier that the influence 
of primary and secondary productivity on tuna 
catch is an indirect one because of the time 
lag between the peaks of production at differ
ent trophic levels. In the present study, the 
peak secondary productivity values seen dur
ing January and February might have resulted 
in the abundance of forage fishes especially 
the migratory forms which was directly 
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reflected in the catch of tunas during March-
April. 

The abundance of forage fishes causes an 
aggregation of tuna schools around the area. 
Gopakumar et al. (MS) stated that a direct 
quantitative relationship exists between the 
bait fish quantity and tuna catch. This coin
cides with the present observation that the 
best months of tuna fishing viz. March and 
April were the those of good availability of 
forage fishes. However, the abundant occur
rence of forage fishes in the surrounding waters 
of the island can also cause a negative chum
ming response for the tuna schools to the 
live baits used by pole and line fishermen which 
can result in poor catches. But, on the whole 
it is felt that the catches may be comparatively 
high when plenty of schools are around the 
island, eventhough some of the schools evoke 
negative chumming response. 

The month-wise fluctuation in salinity is 
less when compared to coastal waters and 
hence it is not a limiting factor for the dis
tribution of tunas in the oceanic waters. How
ever, salinity around 34 %o seems to be opti-

murn for the abundance of tuna schools in 
the area. This agrees with the observation of 
Seckel (1972) that skipjack tuna landings in 
the Hawaiian skipjack tuna fishery were high 
in those years with mean monthly salinity 
between 34.6 %o and 34.8 %o. 

At Minicoy, which is one of the important 
tuna fishing islands of Lakshadweep, the peak 
tuna fishing season is from November to May. 
On an average about 600 tonnes of tunas of 
which about 90% constituting skipjack tuna 
are caught during the period in recent years. 
Even during these peak tuna fishing months, 
abrupt suspension of tuna fishing activities 
often occurs due to the no:i-availability of 
tuna schools around the island. One of the 
factors for the same may be the fluctuation of 
the environmental parameters brought out by 
the various oceanographic processes like 
current, upwelling, etc. Hence it is felt that 
while implementing fisheries developmental 
programmes for increasing surface tuna fishery 
at Minicoy island, the results of the present 
study may throw some light on the environ
mental parameters which are indicative for 
locating productive tuna fishing grounds. 

REFERENCES 

BLACKBURN, M . 1965. Oceanography and the eco
logy of tunas. Oceaiiogr. Mar. Biol. Aim. Rev., 3 : 
299-322. 

GOPAKUMAR, G . , P. P. PILLAI AND K . K . KUNHIKOYA 
(MS). A critique on tuna fishery at Minicoy Atoll, 
U. T. of Lakshadweep, India. 

GoswAMY, S. C. 1973. Observations on some plank-
tonic groups of Kavaratti Atoll (Laccadives). Indian. 
Nat. Sci. Acad., 391 (6): 676-686. 

JAYARAMAN, R . , C . P . RAMAMIRTHAM AND K . V. 
SuNDARARAMAN 1959. The vertical distribution of 
dissolved oxygen in the deeper water of the Arabian 
Sea in the neighbourhood of the Laccadives during 
the summer, 1959. J. mar. hiol. Ans. India, 2 (1): 
206-211. 

— , _ _ , AND C. P . 
AKAVINDAKSHAN NAIR 1960. Hydrography of the 
Laccauive offshore wat«rs. Ibid., 2 (1): 24-34. 

MADHU PRATAP, M . , M . V. M. WAFAR, P. HARLDAS 
B. NARAYANAN, P. GOPALA MENON AND P. SIVADAS 
1977. Comparative studies in the abundance of zoo-
plankton in the surrounding sea and lagoons in the 
Lakshadweep. Indian. J. Mar. Sci., 6: 138-141. 

NAIR, P. V. R., A. V. S. MURTY, C . P. RAMAMIR-
THAM, D. S. RAO AND V. K. PILLAI 1986 a. Environ
mental features of the sea around Lakshadweep. Mar. 
Fish. In/or. Serv. T& E Ser., 68: 10-13. 

, G. SUBBARAJU, K . J. MATHEW AND V 
K. BALACHANDRAN 1986 b. Productivity of the seas, 
around Lakshadweep. Ibid., 6S: 13-15. 



168 C. V. MATHEW AND G. GOPAKUMAR 

PATIL, M . R. AND C. P. RAMAMIRTHAM 1963. Hydro
graphy of Laccadive offshore waters - a study of winter 
conditions. J, mar. biol. Ass. India, 5 (2): 159-169. 

SECKEL, G . R. 1972. Hawaiian - caught skipjack 
tuna and their physical environment. Fish. Bull. U. S., 
70: 763-787. 

RAO, GANOADHARA, L . V . AND R.JAYARAMAN 1966. 
Upwelling in the Minicoy region of the Arabian Sea. 
Ci(rr. Sci., 35 (15): 378-380. 

SANKARANARAYANAN, V. N . 1973. Chemical charac
teristics of waters around Kavaratti Atoll (Laccadives). 
J. mar. biol. Ass. India. 3 (1 & 2): 121-150. 

SEN GUPTA, R. , CAROLINE MORAES, T. N . KUREISHY, 
V. N. SANKARANARAYANAN, T. K. JANA, S. W . A. 
NAQVI AND M . D . RAJAOOPAL 1979. Chemical oceano
graphy of the Arabian sea. Part IV - Laccadive Sea. 
Iiuliaii J. Mar. Sci.. 8: 215-221. 

SHARP, G . D . 1979. Areas of potentially successful 
exploitation of tunas in the Indian Ocean with emphasis 
on surface methods. lOP, IOFC/DEV/79/47, 55 pp, 
FAO, Rome. 

SILAS, E. G. 1969 b. Exploratory fishing by R. V. 
Varuna. Bull. Cent. Mar. Fish. Res. Inst., 12: 1-86. 

1972. Investigations on the Deep Scatter
ing Layers in the Laccadive Sea. Proc. Symp. Corah 
and Coral reefs, Mar. Biol. Ass. India, pp. 257-274. 


