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AnSPRACT

The catch statistics of Polynemus heptadactylus
locally called 'Shende’ with respect to regional and
seasonal abundance, depth-wise distribution and the
influence of lunar phases on the catches based on the
landings by the New India Fisheries Company's bull

trawlers 'Arnala' - 'Paj' and 'Satpati' - 'Pilotan’
working in the Bombay and Saurashtra waters, are
presented.

INTRODUCTION

The average annual landings of polynemid fishes in India for
the period of 8 years from 1950 to 1957 have been estimated at 5,097
metric tons, amounting tc 0.827% of the total of all fish landings
(Banerji, 1958). The average annual landings for the 10 year period
from 1956 to 1965 show a very slight increase to 5,955 metric tomns
forming 0.88% of the total marine fish cateh {(Annual Scientific
Reports, CMFRI, 1956 to 1965). The annual state-wise distribution of
polynemids shows heavy concentration on the cscasts of Maharashtra and
Gujarat on the north western part of the country. To the above men-
tioned 5,955 metric tons, Maharashtra contributed 2,692 (44.7%) metric
tons and Gujarat 2,100 (34.9%) and other western states in the south
hardly i%. Along the eastern coast, Madras ranked firsc with 623
metric toas (10.3%) and Andhra next with 334 (5.5%).

¥Published with the permission of the Director, Central Marine
Fisheries Research Institute, Maudapam Camp, india. This paper formeud
part of the thesis for the award of Ph.D. degree of the Bombay
University.
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Eleutheronema tetradactylum, Polydactylus indicus and
Polynemus heptadactylus are the 3 important commercial species con-
tributing to the majarporiion of the pelynemid fishery in the north
western part of India. %he report on the marketing of fish in the
Indian Union (1551) shows that the Indian "Salmon” (E. tetradactylum)
has contributed 1.3% or 4,677 metric tons to the sea and estuarine
fishes landed in the country; of these, 1,806 metric toms have been
fished from the Bombay coast forming 3.23% of the total catch. The
magnitude of the catch of P. indicug in the Bowbay and Saurashtra
waters can be judged from the works of Mohamed (1955), Jayaraman
et al (1959) and Nayak (1959). Deshpande (1962) has given an account
of 'Dara' (P. indicus) with particular reference to its fishing ~
methods along the Bombay coast. Though P. heptadactylus occurs in
good quantities in these inshore and offshore waters, no published
account on the fishery of this species is available. The introduection
of the New India Fisheries Company's bull trawlers in the Bombay and
Saurashtra waters and the maintenance of the catch data in detail by
their skippers for P. heptadactylus gave an 0pportun1ty to know in
detail about its fishery.

P. heptadactylus, locally called 'Shende' is obtained through-—
out the year in Bombay and is landed in two types of gears, the 'Dol’
or bag nets and trawl nets. The 'Dol’ nets are operated by the local
fishermen from the ages past in the inshore waters in the vicinities
of Sasson Docks, Versova, Danda and other fishing villages. 'Bokshi'
is a miniature type of 'Dol' operated dyring the monsoon, very close
to the shore in very shallow waters. The catches obtained from
themw are meagre and occasional. The motor fishing boats 'Champa',
'"Bumili' and Bangada' of the Govermment of India, Deep Sea Fishing
Station, Bombay operated otter trawls at the mouth of the Bombay
harbour. The two sets of bull trawlers, 'Arnala' - "Paj’ and 'Satpati'
'Pilotan’ belonging to the New India Fisheries Company, were fishing
in the offshore waters of Bombay and Saurashtra. Details of these bull
trawlers and the gear used by them are given in Tazble I. They fished
throughout the year at depths between 21 to 87 meters.

The catch of P. heptadactylus from 'Dol' nets and to a greater
extent from the otter trawls, was deminated by the juveniles not
exceeding 80-90 mm in length, and these were seldom marketed fresh, but
mostly sundried along with shrimps and other smaller varieties of fish.
The catches from these two sources were meagre and for want of precise
data no estimate of their total landings could be made.

The bull trawlers landed large sized adults in appreciable
numbers throughout the yvear. During their continuous fishing for about
8 years in the Bombay and Saurashtra waters from April 1956 to October
1963, 'Shende' contributed an annual average of 3% to the total catch.
Buring the monsoon months this fish fetched good price in Bombay markets
and was always preferred to small sciaenids, locally called 'Dhoma’.
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A detailed study on the various aspects of biology, namely,
systematics and distribution, food and feeding habits, age and growth,
length-weight relationship, maturation and spawning of Polynemus
heptadactylus has been carried out by this author and the results
were incorporated im a thesis for a Ph.D. degree. The present paper
presents an account on the fishery of the same species.

FISHING GROUNDS AND CATCH ANALYSIS

The commercial bull trawlers 'Arnala' - 'Paj' and 'Satpati' -
'Pilotan’ of the New India Fisheries Company, fished on the continental
shelf of the north western part of India for a continucus period of 8
years from April 1956 to October 1963. The fishing areas are 600
square nautical miles each having 30 minutes of latitude by 20 minutes
of longitude. These are numbered serially or lettered alphabetically
and grouped intoc 6 regions (Fig. 1). The regions with their correspond-
ing areas fished were Bombay: 48, 43, 43A, 42, 38, 37, 36, 32, 31, 30;
Cambay: 25, 24, 23, 19, 18, 17, 16, 13, 12, 11, 10, 9; Veraval: 1, 2,

3, 4; Porbundar: A, B, D, E, G, H, I; Dwarka: K to N and Kutch. P to Z.

The entries by haul, by area and by depth of the catch data

in the log bocks were processed to assess the regional and seasonal
abundance of P. heptadactylus. The influence of tides and lunar phases
on the catches of P. lieptadactylus have also been studied. The catch
rate or the catch in kilograms per hour of trawling have been used as
a measure of determining the relative productivity of the different

grounds or the relative abundance of the yields in dlfferent seasons
or in different depth zones. ;

THE CATCH

In the total average annual catch of 3,288,013 kg for all
fishes from the bull trawlers in the Bombay and Saurashtra waters
for the period of 8 years from April 1956 to October 1963, P. heptadacty-
lus comprised 94, 973 kg, forming 2.8% at a catch rate of 21.74 kg
per hour of trawling (Table II). Excepting in 1956, the year when these
vessels started fishing, the annual catches were over 100,000 kg with
catch rates of over 22 kg per hour till 1961. In the last two years,
the catch of the species was less than 50,000 kg, at about 12 kg per
hour in each of these two years. A gradual decline in the catch rates
and percentages was noticed year after year from 1959 to 1962 in Cambay
and Porbundar regioms and from 1960 in Veraval. In 1963 there was,
however, some increase in the catch rates and percentages in almost all
the regions.
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Regarding the regional distribution pattern of this species,
Cambay, Uwarka and Xutch fall in line with sach other by their good
catches, the catch rates were almost equal as were the percentages of
catches (Table II). Veraval and Porbundar were equally good for this
species recording moderate catch rates and percentages of the catches.
The Bombay region appeared to be extremely poor and far below average.
The findings of Rac et al (1%966) from the catch apalysis for the 6
vear peried from 1957 to 1962, were the same. It is seen from the
table that the Bombay region, with the least productive trawling
grounds for P. heptadaciylus, did not yield this species in the 3
years of 1960, 1%9CZ and 1963. However, a good catch rate of 41.14 kg
per hour with 16.. %for a small catch of only 72 kg was recorded in
1961 and a good catch of 2,430 kg (0.497%) was obtained at a catch rate
of 3.51 kg per hour in 1956. In Cambay the yield was high to the
extent of 77,238 kg forming 9% in 1957 and the highest catch rate of
40.02 kg per hour was recorded in 1958. 1In Veraval which is moderate—
1y rich for this species the maximum catch rate of 24.96 kg per hour
and the maximum percentage catch of 4.46 were in 1959. 1In Porbundar
the maximum catch rate of 23.65 kg per hour and the maximum percentage
of 3.75 were in 1957. 1In Dwarka region the catch of 39,834 kg, catch
rate of 44.96 kg per hour and the percentage catch of 6.24 were the
highest in 1958. 1In Kutch the best catch was in 1960, the highest
catch rate was in 1959 and the percentage catch was the highest in
1957. Though the catches were falling in the successive years from
1959 in Dwarka and from 1961 in Kutch regions, there was no marked
decline in the catch rates and the percentage catches, the low vields
there from being the results of the low amount of fishing effort
expended.

o

RELATIVE ABUNDANCE IN DIFFERENT AREAS

2

A detailed distribution of the catch by areas was studied
for the period from April 1957 to March 1959. In a general way it is
considered that aveas yielding 20 kg or less per hour of fishing as
poor, over 20 kg and up to 40 kg per hour as mederately rich and
above that range as rich grounds fov P. heptadactylus. Areas under
different regions and the catch rates on the above basis are showa in
Fig 1. It may be noted that yields in any particular area have
not been constantly high or low. The highest catch rate in one of
the two years has been taken as the basis for determining the rela-
tive richness of the grounds.
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From the catch data for the periocd of 8 vears, it has been
inferred that Dombay region is the poorest for P. heptadactylus. Hence
the area-wise analysis for this region is not discussed in the follow-
ing account. In the Cambay region (Table III) the areas '25', '19',
*12' and '11' are rich with catch rates of up to 49 kg per hour; '18',
'17" and '10" are moderately rich with the catch rates ranging between
29 and 40 kg per hour and '24' and '9' are poor in their yields. In
Veraval region the two areas '3' and ‘2" are moderately good since
the catch rates have not exceeded 26 kg per hour. The same is true
with the areas 'A', 'B', 'D' and 'E' in Porbundar region with catch
rates up to 59 kg per hour and 'M' and 'N' moderately rich with the
catch rates ranging between 24 and 30 kg per hour. Amongst the areas
.in Kutch region, 'Q' alomne has proved to be rich with 41 kg per hour
and 'P', 'R' and 'V' moderately rich up to 35 kg per hour.and the,
remaining 'S', 'U' and 'X' poor often recording nil catch.:

SEASONAL VARIATION IN THE CATCHES »

The average monthly catches of P. heptadactylus from 1956 to
1963 are presented in Table IV. There are certain apparent seasonal
trends in the monthly averages, but these are not real. Detailed
examination of the data has shown that there was no marked season for
this fishery and that the catches occurred high or low in any month
in the 6 regions. The apparent seasonal trends seen from Table IV
are high yields from 8,870 kg to 15,063 kg at catch rates from 22.98
to 36.77 kg per hour with high percentage catch from 2.76 to 4.41 in
January teo May prior to the monsoon; poor yields not exceeding
6,424 kg, catch rates not above 14.4 kg per hour and percentage catch
not higher than 1.95 in monsoon months of June to August; good yields
in September, comparable with those in months prior to the monsoon
and fairly good yields in October to December with the catch going up
to 6,776 kg at a catch rate of 21.97 kg per hour and percentage catch
up to 2.59. However, in the monthly data for individual years, there
are deviations from the general trends, for instance in 1957, the
catch rates from January to March are not high and on the contrary
the monsoon months have registered very high catch rates; in 1958,
the catch rate of 95 kg per hour in September and the catch of
21,600 kg in August were the highest for the year. The monsoon months
of June, July and August have also given fairly high catch rates,
being 13.06 kg, 14.82 kg and 44k per hour of fishing respectively.

For assessing regionally the seasonal catch trends, if any,
the monthly fluctuations in catches in the 6 regions for a period of
2 years from April 1957 to March 1959 have been examined. As seen
from Fig. 2, in the Bombay region in most of the months, the catch
was either nil or very poor, and it is not possible to find any seasonal
trends. In Cambay the catch rates were the highest in May 1957 (112.46
kg per hour) and in August 1958 (52.88 kg per hour). Taking the 2
year period, however, there was no clear seasonal trend. The monsoon



month have also reqn red high catch rares, as in other months £720°pT
July 1958 when the LLP rate was the poorest. In Verval, in general,

the catch rates were modcr@tﬂ in most months. The lnnhbsttat ch rate
was in the postmonsocon month of October 1958 (113.76 kg hour). Here
again the seme months, June and August of 1957 and July 1958 the catch
rates were at least moderately high. In Torbundar rvegion April and

May of both years had high catch rates. In fhe monsoon months of June
1957 and July 1958, they were falrly good. Dwarkas is a very produc-
tive region, the highest monthly caich rate for the 2 year period being
292,92 kg per hour ig April 1957. Thers was no fishing in the monsoon
months in this region, nor iu Kutch; in the latter there was fishing
only for 4 menths out of a total of 24. It is therefore difficult to
assess the seasonal trends in these ? regions. One point that needs
mention is that thege regions are the farthest from Bombay base. Hence
during the inclement weather conditions of the monsoon months, fishing
is either nil or much restvicted in regions in almost all vears.
In Dwarka and Kutch when there wae in the monsoon months of
1960 znd 1961 the catch rates were

DEPTH-WISE DISTRIBUTION

The catch data for the period April 1957 te March 1959 were
analysed for the distribution by depth of P. 7€p"a5aﬁtyiu3; The fish~
ing operations during this pericd was carried out af depths between
21l and 80 meters. There was only 1 haul beyond 80 meters (87 meters)
in April 1957 in Cambay repion and the catch was nil. The fishing was
concentrated more at the depths Z1-50 meters in ali the regions in
both the years. The deeper zones between 51 and 80 meters in general,
were fished between ApvIl and Aupgust in all regions except Dwarka and
Kutch.

In order to ascertain the density of catch at different
depths in different regions, the apalysis was carried out In detail in
the depth zones of 10 meter interwvals. Thig study was not extended to
Bombay and Kutch regions %1nﬁc thp ﬂ»“d wers in&uff? ient. In Cambay
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In Veraval region (Table VI) the fishing was concentrated
between 31-70 meters in the earlier part in both years and up to
50 meters in the latter part. The depth ranges of 51-60 and 61-70
meters have proved to be equally good for this species wich moderate
catch rates going up to 60 kg per hour, but occasionally nil or very
poor catches. In the depths less than 50 meters, the maximum yield
was from 31-40 meters, the highest catch rate being 194.79 kg per
hour in October 1957.

The fishing in Porbundar region (Table VII) was extended up
to the 51-60 meters zone in both years. I'he best of the yields
from this region came from 41-50 meters with up to 87.92 kg per hour
in May 1957 and then from 31-40 meters, with up to 44.47 kg per hour
in April 1957. 1In September of the first vear and October of both the
years the catch was nil in depths less than 40 meters. =

In April of the first year and October to March of both
years, the fishing did not extend beyond the 41-50 meter range in
Dwarka region (Table VIII}. The range of 31-40 meters mostly gave
the best yields, the highest rate being 111.52 kg in April 1957.
Very often the catch rates were good in both the shallower range of -
21-30 and the deeper range of 41-50 meters in this region.

From the above it is clear that the yield of P. heptadactylus
was good in all the depths fished up to 80 meters in Cambay, 70 meters
in Veraval, 60 meters in Porbundar and 50 meters in Dwarka. In general,
the depth of 31-70 meters appears to be very good for this species.

It is also to be noted that a relatively greater coverage is given
for the fishing at greater depths in southern than in the northern
regions of Bombay and Saurashtra waters.

INFLUENCE OF TIDES IN THE CATCH »

Variations in the catch asbundance caused by the spring and
neap tides which in turn are influenced by the variations in the phases
of moon are indicated in the works of Hickling (1946), Rounsefell and
Everhart (1953) and Jayaraman e+ 2l. 7re, e/t.). It is clear from
these earlier works that the spring and neap tides have a well marked
influence on the fisheries for certain species of fishes whereas in
certain others, it is either nil or very unsteady.

Following the previous workers, the months for the period
April 1957 to March 1959 were divided into spring and neap tide
periods. Each ofthese periods was of about 7-8 days, with either of the
two phases of moon (Full or New) in the centre in the case of spring
tides and with either of the remaining two phases of moon (First or
Last quarter) in the case of neap tides. As in the case of depth
analysis, it was not possible to correlate the catches with the tidal
factor from Bombay and Kutch regions bacause of the poor catch and
poor fishing respectively in them.
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Of the 12 months of fishing in each of the Z years in Cambay
region (Fig 3), the neap tide catch was noticed to be maximum in
7 months in both the years, the highest catch rate of 138.80 kg per
hour for a catch of 7,884 kg being obtained in May 1957. In the same
month the highest spring tide catch of 8,892 kg was also obtained with
a catch rate of 95.81 kg per hour. There was no spring tide catch in
July 1958. The variations between the spring and neap tide catches
were wide during the 5 months of April, May,July and September 1957
and also of June 1958.

The tidal influence on the catches was very marked in the Vera-
val region during 1957-58 season (Fig. 4). Excepting the months of
August and November of 1957 and February 1958, the neap tide catch
was greater throughout. The maximum catch rate of 194.79 kg per hour
for a catch of 1,422 kg was obtained in October 1957 when the spring
tide catch was nil, in spite of the fact, that the effort put in here
was nearly half that during the neap tide period. The spring tide
catch rate of 138.46 kg per hour for a catch of 360 kg was recorded
in November 1957 when the corresponding neap tide catch was only 18
kg with a poor catch rate of 4.86 kg per hour. This well marked
difference was not observed in the following year, 1958-59. Of the
11 months of fishing during this season, with October 1958 registering
a nil catch, the spring tide catch was greater throughout excepting in
the months of July and August 1958 and January 1959. The spring tide
catch rates were high in April 1958 and March 1959, being 42.75 kg
and 41.78 kg per hour respectivc!:. The highest neap tide catch rate
of 31.%6 kg per hour was recorded in January 1959.

In Porbundar region excepting in November and December 1957,
June 1958 and January 1959, the catch rates at neap tides were higher
throughout (Fig. 5). However, the differences observed during these
4 months in the tidal caich rates were extremely small, ranging from
2.46 kg in February 1959 to 4.79 kg per hour in December 1957.

Excepting in January 1957 and 1958 and February of 1959, the
neap tide catches were greater all through in Dwarka region (Fig. 6).
The maximum neap tide catch rate of 127.05 kg per hour for a catch of
1,512 kg was in October 1958 when the catch rate was 38.07 kg per
hour for the spring tide catch of 792 kg. The maximum spring tide
catch rate of 61.68 kg per hour for a catch of 1,980 kg was obtained
in April 1957.

From the records of catch statistics in the 2 years as detailed
above, it is inferred that the landings of F. heptadactylus are
influenced to a greater extent by the tides, the catches being more
during the neap tides than during spring tides in all the regions.
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GENERAL CONSIDERATIONS

The spawning of P. heptadactylus was found to be prolonged
and, when all the individuals together are taken into account, extends
over the entire year; furcher, the spawning is in batches. WNo well
defined season for the fishery has been observed and this may possibly
be due to nature of the spawning and also to the wide distribution of
the species. There appears to be no evidence of a breeding migration,
at least on the trawling grounds of Bombay and Saurashtra waters.
Being superior in taste to many other small fishes, though not classed
as a quality fish, it has some advantage of getting into a better
market.

The figh is believed to mature after the completion of the
second year. The bulk of the trawl catch is made up of the third and
fourth year classes. So when the fish enters this fishery they may
have completed the first spawning or even the second. Again, the
annual increase in weight per fish after the third year varies between
46-70 gm, meaning thereby a greater contribution to the fishery by the
heavier fish. Thus the nature of spawning in this fish, the wide
distribution of adults in the trawling grounds and the age as well as
the maturity condition in which it enters the trawl fishery may help
in acquiring a sustained yield for ite fishery.

The earlier works of Jayaraman et al.(loc. e¢it.) and Rao et al.
(loe. eit.) show that the trawl fishes from Bombay and Saurashtra
waters exhibit, to some extent, a regional distribution pattern. It is
seen that Polydactylus indicus ('Dara') and Otolithoides brunneus
("Koth') are mostly confined to the Dwarka and Kutch regions; Pseudos-
ctaena diacanthus ('Ghol') is spread over all the regions, Pomadasys
hasta ('Karkara') dominates in the northern sector from Porbundar to
Rutch, Muraenesox talabonoides ('Wam') in the southern sector from
Bombay to Veraval and 'Dhoma’, a mixed lot of small®sciaenoids, com-
paratively more abundant in the southern region from Bombay to Por-
bundar. P. heptadactylus ('Shende') though available in all the 6
regions, is more plentiful in Dwarka and Kutch in the north and also
Cambay in the south.

"Shende' resembles members of "Dhoma’ in its small size but
not in the distributional pattern. A comparison of this species
with 'Dara', a species belonging to the same family shows that there is
a great difference in the sizes of these two species. 'Dara' grows to
over a meter, whereas 'Shende' to only about 30 em. In the trawl land-
ings 'Dara' which is found to dominate in Dwarka and Kutch are all
juveniles called 'Chelna'; the adults are captured from the inshore
waters in gill nets by the local fishermen from north of Bombay towards
the Gulf of Cambay and also in the Gulf of Kutch (Nayak, 1959). Unlike
this, the trawl specimens of 'Shende’ from offshore waters in Cambay,
Dwarka and Kutch are all adults and those from the inshore catch by the
bag nets of the local fishermen are almost all juveniles. By age, the



bulk of the trawl catch of 'Dara’ can be grouped into I, II and III
year groups with IV and above year groups occurring rarely. In the
trawl catches of 'Shende', the I year group is totally absent and the
IT year group forms a very small percentage. The catch is mainly
represented by the III and IV year grgups. Fish belonging to V and
above year groups are poorly represented.

The season for 'Dara’ fishery is of a short duration, from
November tu May, whereas 'Shende' catches of fair magnitude occur
almost all threough the year. ’'Dara' prefers shallower waters up to
40-45 meters and is lkrnom to enter the shallower waters for breeding,

whereas 'Shende’ seems to be a deeper water species since it appears in

much greater abundance in the 31-70 meter depth range and i:

believed also to breed ian the deeper waters hecause the ripe and spent
specimens are much more common from the trawl catches than from the
inshore catches (Nayak, 1965).

The neap tide caiches wers foind to bz better than the spring
tide catches for 'all £ish' and ‘Dara’ by Jayaraman et als Clog,. 68k )+
They have also pointed out instances of 'Ghol', 'Koth' and 'Karkara'
yielding better catches during spring tides. They were of the opinion
that spring tide period was pocrly represented compared with the neap
tide period because most of the bull trawl fishing at that time was
during the neap tide phases. Such a disparity in fishing during the
two lunar phases was not evident in thes New India Fisheries bull traw-
lers which were operating in 2 sets. The yield of 'Shende' like that
of 'Dara' was higher during neap tides than during spring tides.

':4'
3
1

SUMMARY

Polynemis heptadactylus is landed locally by the 'Dol' nets
and alsc by the otter trawls and bull trawls. The inshore catches
by the "Dol' nets and the otter trawls are mostly juveniles and those
by the bull trawls are mostly adults. The catch data of the New
India Fisheries Company's bull trawlere 'Arnala' - 'Paj' and 'Satpati'
"Pilotan' for the period of 8 years from April 1956 to October 1963,
are analysed and presented here.

The catch in different areas showed a decline in tha latter
part of the period of observation; however, an improvement in the
catch was noticed in 1963,

The regions Cambay, Dwarka and Kntch have shown rich fishing
grounds, Veraval and Porbundar moderately rxich ones and Bombay poor
ones for this fisk. The areas ’2”'9 197, "12" and '11' in the Cambay
region, '¥F' and 'L' in Dwarka reg

ic
registering over 40 kg per hour of trawling.

Aad ﬂ’ in Kuteh region were rich,
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No marked seasonal variation in the catch of P. heptadactylus
was noticed. Both high and low yields and high and low catch rates
appeared in all months of the year.

The fishing was carried out within the depth zone of 21-80
meters. The catch analysis for the period of 2 years from April 1957
to March 1959 chowed that the greater depths, between 51 and 80 meters,
were fished mostly during the period April to August and depths below
50 meters from September to March. Though the range of depths fished
differed in different regions, it was observed that in general, the
yields were better in the depth zones between 31-70.

The catch of P. heptadactylus was found to be influenced by the
tidal factors, the catches in general, being higher during the neap
tides in the different regions than during spring tides.

The nature of its spawning and the age and maturity condition
of the trawl specimens may help in obtaining a steady.yield of this
species.

P. heptadactylus exhibited some habits different from those of
another trawl species, Polydactylus indicus. P. heptadactylus in the
trawl catchas were mostly adults and in the inshore catches were
juveniles; the age groups being reversed in the case of P. indicus.
The commercial trawl catches of 'Shende' were found to be sustained
mainly by the III and IV year groups whereas those of 'Dara' consisted
mainly of the I, II, and III year groups. The former preferred deeper
waters and bred intensively there, the latter in shallower waters.
Both the species yield better catches during the neap tide period.
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DETAILS OF THE H{EW INDIL FISHERIXS BULL-TRAuiZR 44D GE

LBLE I

4396-

"ESSELS

AREA=-WISE DI

RIRUTION OF 3.

BEPT4DACTYLUS IN UHE

DIFFERZHT RECIONS DURISG 1957-1559

Particulars s
Satpati Pilotar irnalla Pzi 1957 - 1956 1958 - 1959
Aron
overall length {metres) 29.19 29,11 29,31 29424 Goteh in ki kafhr  Cateh fn kg /b
Bean (metros) 5 5 5 5 “LMEAY FEGICH
Draft (metros) 1.8/2.4 1.8/7.: T.8/2.4 25 108 2 168 42
2z 14350 10 26 16
Gross tomnage (motric .18 94.16 8%.16 9418 19 36 11 M4 41
tons 15 5,562 29 5,076 38
17 2,89 30 44410 34
Net tonnege (natnc 44..87 45.79 15.78 45.78 12 5,09 48 3,510 33
tons 11 23,210 49 53,010 45
10 14,830 40 1,032 16
Engine Dicacl, Kobe Akassz, Jnpan ] Q (] = -
Engine Power BE.H.P. 250 250 250 250
Auxiliary Engine Yannar Diceel 3 9,090 26 5,030 22
2 7,362/ 22 6,205 14
Auxiliary Fngine B.H.P. 20 a 20 20
ro N
Winck Caracity (meotrie 4406 426 L1086 4408
tona 4 39,348 35 17
72 9 21
Yumber of men 16=17 15-15 16-17 15-14 4,176 25 16
i 3,600 20 29
Type of net Bull-trawl Bull=trawl Bulletrawl Tull=trawl
DEAH
Length of Head Topo 60,06 £7.0€ 67.06 £7.06
(metres) T 59 6,516 15
L L 900 &5
Length of Foot Topa 68.58 68.58 68,58 60.58 # 30 Tei16 26
(metrés) * 29 8,778 24
Meah of belly & bating 8,89 6.89 B.69 KUTCH RESION
(ems.
P 36 a7 - -
Mesh at cod end foms.) 5.08 5.08 5.08 5408 4q 54 1 612 22
.3 - - 120 35
3 = = 3 14
o 28 i o [
¥ - - 630 30
X - - o [
Table TX
Anrual Regional distribution of E. honagactg"us 1n the landing of
iew India Figheri_s Lull-trawis
ol
E.&lpﬁ:ms Bombay Cambay Verawal Forbander Tn Kutoh
Fase Coteh in kg Usteh in kg Ceteh in ke Cotch in Kp  Cateh in kg ch in g Catch in kg
(€ per hour) (kg per hour) (K per hour) (Re pwr hour) (Kg hour) (Bg ;:u- hour) (¢ per hour)
5 F3 & 5
1956 2&,693 2,430 16,488 a 3,762 -
.96: (3.52) (13.03) (0.60) ( 5.01)
59 Q.49 1.50 w10 0,63
1957 Lh" -?QA 72 7,438 11,988 33,732 s, 17 50
27.01) ( 0.95) {38.42 (22.8¢) (23.65) (17.30) (33.83)
L9 .30 6,00 4.36 3:75 3.07 .75
1958 157,608 180 70,074 13,0662 33,372 39,834 342
(31.25) ( 2.26) (40.02) ll‘i 5) (20, (64.56) { 9.20)
Laisd 0.67 5.36 3,10 2. 6. L1.90
1959 102,150 L1 26,908 12,654 13,122 26,070 ,982
23.78 ( 4.46) (21.58) (24.98) (L,b) (2h.14)  -(39.58)
3.76 1.12 L.21 G446 2.46 L.16 3.87
1560 133,460 u 2,592 L, 914 8,154 S48 104,372
(25.86) (17,95 (1«.72} ( 8.58) (36.41) (31,23}
3.15 3.21 2.3 1.25 08 3.45
1961 104,400 72 5580 4,788 798 10,548 75,618
(22.61) (41.14) (8,52} (11.62) (11.54) (.16 (28.45)
2.65 16.34 1.48 .66 1.57 5.2 2,94
1962 48,492 ,610 1,224 3,978 2,550 A
(12.27 (3.61) ( 4.tk) { 4.30) (12.20) (20.21)
1.37 0.41 .74 .50 2.17 2.08
1963 43,680 0 3,105 5,670 628 1,806 25,473
(12.29) (4329 (24.21) ( &.70) (40.50)  (1§.12}
1.63 Uil 2.51 PR L. 2.20
hverage 94,973 356 25,820 6,763 13,100 14,897 38,71
(21,74} (3.24) (24.11) (17.04) (1.03) (25.15) {26.92)
2,89 0.53 352 2.80 2,13 3.7% 2.87

* includes 4k kg from an unclassified arca




~ B =

Table -7
Monthly eateh in Hg (5\’3 per hour} ard poroensngs of
Yew Indie Fisheries bwull-trealer londing durd

1957 1958 1959 1960 —'—“-‘i??—é-’:—"-
396 13, 266 12,834 9,236 16,308
{ 0,83} (25.38) (22.91) (40.2¢) (37.88)
0.44 .74 4.30 4453 4,26
February - 2,592 19,404 7,776 17,514 7,398
{ 6.3} (42.34) (15.52) {37.49) (12.55)
0.92 6.90 2.60 4.01 1475
March - 7,452 14,680 11,034 24,480 30,334
(17.17) {27.50} (19.8} {53:10) (65.44}
2.70 3.85 3,73 5.34 6.93
Aprii o 23,890 8,938 16,774 15,030 17,676
(60.91) (37.57) (43,32} {35.60) {44.43)
9.54 5.10 5.80 4.08 4.57
Mey o 19,702 10,224 10,116 13, 660 10,512
(85.47) (.63} (33.2) (38.50)  (31.31)
11,78 5,24 £,2 3.82 3.89
June 54 15,390 2,592 4,032 4,530
(0.16) {29.56) {12,06) (8.27) (2.3
0.02 5.03 2.64 1.64 158
July 5,850 15,804 7,308
(7.74p 0 (30.71) (14.82)
2.34 5.32 2.35
August 5,616 2,018 21,600 8,552
(17.02) (17.60) (44.55) {18.13)
1.67 2,29 o] 1.19
September 2,736 16,326 12,536 8,494
( 8.22) (38.91) {95.00) (27.12}
0.88 6.92 5.71 Sl
October 4,680 5,904 14,400 7,560 252 2,034 5,714
(4.4} (13.59) (25.06) {28:90) (2.1} {12.80) {26.50)
1.77 2.60 .74 4£.42 0,28 1.56 2,52
Hovember 1,620 11,664 16,272 44836 1,296 - 6,279
(5.08)  (23.92) (37.58)  (35.5) ( 6.8) (21,97
0,46 5.36 4.78 2.6 n.81 2,55
December 2,142 14,076 10,080 2,388 T SRE - 6,175
{ 5.13) (24.80) (12.55) {31.6) ¢ a3y (16.711)
0.81 4.66 2,72 3,07 0.93 2,16

Depth-wise distribution of mowithly cateh in kr {",f‘ pep hian) of

wriug in Canbay Region, 1957-59.

1957 - 158 1258 = ‘59
Month  21-30m.,  2i=47m, 41-50m. 81~ 3=dln. 41-%U0m. 51-60m, €1-T0m. 71- S0m.
hpril - - - AL G - - 376 5,364 -
(72,81} {35.00) (44.22)
ey % , 2 Ao, 5,256 =
‘ {104,137 (38.84)
June & - 108 1,952 1,512 Ze4
(77.18)  (48.44) (44.86)  (45.00)
July = ¥ 18 3,042 234 2
{ 2.08Y  {37.60} {13.00}
sugust = “ 4,085 4,894 152 -
[16,72) (3049} 2215 (30,56}
Sep. 306 12,324 6,402 B 2 e < -
(*02.00) (70.04)  (34.32) {103.28)
Cot. 126 3,114 S04 - - -~ 2,898 345 -
{11,550 (3440} (22.79) ) (37.94)  (38.94)
Rov. - 2 ] - - - - - -
Dec. = - - - a - - -
Jan, - = - - - - - -
Feb. = 550 - " - - - -
{32.61) {2235}
March - 1,440 - 1,118 % = . = ” u
{54.54) {37.07)




fepTeTf anoy 124 Yaawd Aq parwsiaz
g2 TNTAJOPPRIAEY BTWAULATD] Jo 3DUEPUNGE BATIE1a2 Buymoym seazy * *8y3

« 399

ST .
v wayRL Y

§ e P sl

uojBay ENIEAQ

—— T LW L LA B L
R e L /ﬂ . C R o e wog O |
Y S PR I uoiBay Avquom 32““.““
fmree e 65 - BGBT > < - S - 58]~ yaHog %\ILWI S —|
W 4 £ @ N 0 B ¥ £ P W Y W _ 4 F O % B 3 § V,..m.ot ¥ nwﬂ,.m
TR a0y SRR WaY: e -
i /a\ﬂ\_/\, /L,u \ /./ e \\, A z 31 < B e 2t e N
. / o Y 6z _ 3 { ==
g\qwf\.\“:/./ / \ / /-//+ # .\T#,\..ﬁau\\ / U. 0z — \ 5 i Hm._b. E. 51 4 - ?a_..uu_lm
o 4 % v {
A u., /./ \ /y//l.;\\\ / < e “ v i NH‘., T Fe Fo &
\ /\ N \o _/ .‘\ 5 ‘ T e (e [T 2 usYTon reawzan
n/ /n \c % 7 / ___m dos o m.l.\ e - : =15 et et e
© 3 N ,r. 5 " ; \M
\ 1 4 L5 J i L i [0 | uerEew svpweqaoq |
% \ P 4 e L _1 :
/ \r \ r = % VILHSVUNYS 3 #
LJ
T PECFE ooy g
\ /s 5] 4

NOTDZH HOLOY  oovreeenses =

A
8

ROTO3Y VHYYMG 9—O0—o0

NOTO3Y HYANNBUOd & "%

HOTOTH IVAVHEA Yt

o——opo——o—"
L
L]
!
-
E
3

KOID3W RYEWYD ———

HOTORY AVEHOE e .
: Yz




SFRING TADES

——=—=NEAP TIDES

¥lg. 3. Monthly spring tide and neap tlde cateh per hour in kz of
P. hsptadnn:Lvlii in Cambay reglon during 195/-19%G. -

SPRING TIDES
———— MNMEAP TIDEES

Flg. 6. Spring tide and neap tide cateh per houwr In kg, of P. heptadactylus
in Veraval region during 1957=19%9.
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RESULTS OF THE EXPLORATORY FISHING OPERATIONS OF THE GOVERNMENT
OF INDIA VESSELS AT BOMBAY BASE FOR THE PERIOD

1961 - 1967
by
K. Virabhadra Rao, K. Dorairaj, P.V. Kagwade
and

D.M. Punwani
Central Marine Fisheries Research Institute,
Mandapam Camp, India
Present address: Central Marine Fisheries
Regearch Sub-station, Botawal Chambers, P.M.
Road, Bombay - 1, India

ABSTRACT

The fishing vessels of the Government of India, Deep Sea
Fishing Station, Bombay, conducted exploratory fishing operations
in areas between latitudes 15°N to 23°10'N and longitudes 68 10'E
to 73950'E, covering 25,100 nautical square miles on the continen-
tal shelf during 1961-1967. The paper presents the results of
operations giving details of regional, seasonal and depth distribu-
tion of fish categories. The vessels, of different specifications,
have been grouped into 3 categories based on B.H.P. and their
annual catch rates estimated separately. There was an increase
in the abundance of fish catches from the 18°N latitude zome to
the 220N latitude zone. A similar increase in the abundance was
also noted from the 18°N latitude zome to the 15°N latitude zone.
The seasonal catch trends showed the highest yields in the fourth
quarter and the poorest in the third quarter. In spite of the
inclement weather conditions which makes fishing operations diffi-
cult, the catch rates in some of the monsoon months were high.

The seasonal trends in individual categories of fishes varied
to some extent from those of the total fish catches. 1In general,
the concentration of fish was high in depths from 41 to 60 metres.

*published with the permission of the Director, Central Marine
Fisheries Research Institute, Mandapam Camp, India.

Proc. Indo-Pacific Fish. Coun., 13(III): 402-430.
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