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ABSTRACT

The fishing vessels of the Government of India, Deep Sea
Fishing Station, Bombay, conducted exploratory fishing operatlons
in areas between latitudes 15°N to 23°10'N and longitudes 68°10'E
to 73°50'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 zone to
the 22°N latitude zone. A similar increase in the abundance was
also noted from the 18°N latitude zone to the 15°N latitude zome.
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 monscon months were high.

The seasonal trends in individual categories of fishes varied
to some extent from those of the total fish catches. In 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.

Proe. Indo-Pacific Fish. Coun., 13(III): 402-430,
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TN T AL r AN
INTRCDUCT I ON

The Deep Sea Fishing Station of the Government of India was
opened in 1946 at Bowbay for exploratory fishing on the continental
shelf, to assess the fisheries potential, of which very little was
then known and alsoc to offer training facilities to techmnical personnel
for operating powered fishing vessels using modernized gear. Results
of exploratory fishing by the vessels of the Deep Sea Fishing Station
for the earlier period have been veported by the Central Marine Fisher-
ies Research Station (1954), Kristensen (1953) and Jayaraman et al
(1959). The exploratory and commercial fishing vessels operating
till now from the Bombay base have covered 6 distinct regions from
south to ncrth, Bombay, Cambay, Veraval, Porbundar, Dwarka and Kutch,
the last of which was found to be the most productive from the point
of view of the magnitude of. the caitches and the abundance of quality
fishes (Rao et al, 1966). The present report deals with the trends
of the total landings and the component species landed, the seasonal
abundance and pattern of distribution by depth in latitude zones at

1° intervals on the continental shelf for a 7 years period from 1961 to
1967,

VESSELS AND GEAR

During the period under report, altcgether 11 of the Government
of India vessels operated from the Bombay base {(Table 1), their B.H.P.
varying from 42 to 300, gross tounage from 9.95 to 123.24 and length
from 9.62 to 27.82 metres., ALl the vessels used ctter trawls of
different specifications. Of these vessels, M.F.V. Jheenga fished in
all the years up to April 1967 when she was transferred to the
Tuticorin base; M.T. Kalyani TII fished from December 1964 to July
1965 when she was unfortunately lost in the sea; M.T. Kalyani IV
and V commenced fishing from Bombay from April 1967 and May 1967,
respectively; M.F.V. Meenabharathi, a new fishing vessel, started
fishing operations from July 1965 and continued up co May 1967 when
she was also shifted to the Tuticorin base; M.F.V. Bumili, till April
1965, and M.L. Meera till June 1965, were operating but were sub-
sequently decommissioned; M.V. Sagarkanti and M.V. Sagarvihari fished
for a brief period only in 1962; M.V. Sagarkumari fished from April
1966 to December 1967 and M.L. Saparpravasi for a brief period in 1961
and from June 1965 to May 1967, only in 1962; M.V. Sagarkumari.fished
from April 1966 to December 1967 and M.L. Sagarpravasi for a brief
perded in 1961 and from June 1965 to May 1967.

Based on the horse p the vessels were
grouped under three heads, i.e. those between 201 and 300 H.P., those
between 101 and 200 H.P. and others below 100 H.P. There were no
vessels above 300 H.P. Specifications of the types of gear commonly

used by the different categories of vessels are given in Table II.

E
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The larger vessels viz., Kalyani III, IV and V and Meenabharactni
used the fish trawls of 24 M to 30 M and shrimp trawls of 42 M and 45 M.
In a few early operations, these vessels tried 14 to 20 M fish trawls.
The medium vessels, Jheenga and Bumili have regularly used fish trawls.
The medium and occasionally those of 13 o 15 M. Jheenga also used at
times the smaller of the shrimp trawls. The smaller vessels used mostly
9 to 14 M fish trawls and very rarely 13 to 18 M ones. :

AREAS OF EXPLORATION AND METHODS OF ANALYSIS OF CATCH DATA

The vesgsels from the Bombay basge fished in the areas on the
continental shelf cf the north western part of India between latitudes
15°N to 23°10'N and longitudes #8%10'E to 73°50'E. The majar areas are
1° in latitude by 1° in longitude, having an extent of 3,600 nautical
square miles. Each was divided into sub-—areas with 10' of Istitude and
10" of longitude, having an extent of 100 nautical square miles. In
each major area, the sub-areas are named alphabetically A to T on
latitude and numerals 1 to 6 on longitude. A total of 251 sub-areas
under 20 major areas were fished giving a coverage of 25,2100 nautical
square miles during the 7 year period. ALl the areas bave not beza fished
to the same intensity, year after year, and the total annual coverage is
dealft with separarely.

The nature of the bottom was mosgtly muddy, but in some aress
it was mud mixed up with shell, purely shelly, sandy or strewn with coral.
The depth covered were from 7 to 85 metres.

- The eatlier‘expaorafOEy programmes had the objective of covering
as many areas zg possible on the continental shelf to furwnish parciculars
of catch data. In 1963 December a new exploratory fishing programme
came into operation which involved systematic linear bottom trawling,
repeated at monthly intervals in squares along selected paralleis of
latitudes passing through different depth ranges across the continental
‘shelf, This programme has been in operation till now for all the Govern-
ment of India wesszels at all bases. For want of an adequate number of
suitable fishing vessels, the programmes have not been covered in full,
but fairly adequate fishing has been done in a large number of squares to
furnish seasonal and regional szbundance of fish species as reported in
this papex. On the basis of the results cobtained an attempt is made to
present a picture of the latitudinal distribution of fish species,

For the analysis of the catch data, the log records of the Skipp-
ers and Besuns of the fishing vessels formed the basis. Observations on
the biology of fish species and environmental data have also been
collected om board the fishing vessels by the staff of the Central Marine
Fisheries Research Ingtitute. The primary data were particulars per
haul of fthe fish species from sach area by each vessel. These wére
compiled monthly and by area for each vessel. No. sampling technique
was followed for the estimation of catches, but the actual weights of the
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species concerned in each haul formed the basis of the catch statistics.
The unit of fishing effort is ome trawling hour of each vessel and the
catch per hour has been used for judging the relative productivity of
different areas or the seasonal abundance of catches therein. In
simultaneous fishing operations, the catch per unit effort has helped in
determining the relative fishing efficiency of different vessels using
similar types of gear.

In respect of some of the categories of fishes, the short local
names have been used for convenience of description in the text, they
being "Ghol" for Pseudosciaena diacanthus (Lacep), "Koth" for Otolithoi-
des brunneus (Day), ''Dhoma" for small mixed sciaenids, "Karkara" for
Pomadasys hasta (Bloch) and "Wam" for Muraenesox talabonoides (Bleeker).

CATCH BY VESSEL. PARTICULARS 'FROM YEAR TO YEAR AND
INTENSITY OF FISHING IN MAJOR AREAS

The annual catch and catch per hour returns are shown for each
vessel separately in ‘Figures 1 to 5 and based on them, the average
catch, effort and catch rate obtained are shown in Table III. These
indicate roughly the catch per hour proportions of the 3 different
categories of fishing vessels mentioned earlier. M.T. Kalyani III,
IV and V and M.F.V. Meenabharathi, the horse powers of which were 300,
300, 300 and 262 respectively, have been treated together. M.F.V. Jheenga
and M.F.V. Bumili, the horse powers of which were 153 and 135 respectively
were grouped as one class. The rest of the-smaller vessels, the horse
powers of which ranged between 42 and 60 were grouped to constitute
a third category. The average catch per hour value for Kalyani III for
the two year period of 1964 and 1965 was only 206.45 kg/hour which is
low compared to the yield rates of vessels of this class. This was
because her performance was erratic during 1965 before she was finally
lost during that year. The annual catch rates for 1964 and 1965 for this
vessel were 315.46 kg/hour and 203.05 kg/hour. It may be seen that the
annual catch rate for this vessel in 1964 was up to the expected level.
Kalyani IV has registered in 1967 a catch rate of 308.56 kg/hour. The
catch rate of 403.91 kg/hour for Kalyani V in 1967 was a little high for
the reason that she fished for a only few months in fairly productive
areas.

M.F.V. Meenabharathi's annual catch rvates were 298.52 kg/hour in
1966 and 321.70 kg/hour in 1967. In 1965 the catch rate obtained by this
vessel was low, being 146.37 kg/hour (Fig. 3) because the vessel was
spending most of the time after her acquisition in testing the engines
and gear, making only a few trial hauls. But for this, the annual catch
rates were about 300 kg/hour (Figs. 3 to 5 and Table III).
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The performance of M.F.V. Jheenga through the entire period of
1961-1967 has been steady, ranging between 201.91 kg/hour to 323.21
kg/hour with an average of 258.05 kg/hour. The average catch rates of
M.F.V. Bumili for the years 1961-1965 has been 191.70 kg/hour. 1In the
year 1961 before she underwent repairs and in 1965 when she was condemned
and decommissioned, the catch rates varied between 199.51 kg/hour and
262,60 kg/hour. Although the performance of this vessel was below that
of M.F.V. Jheenga, the two have been treated together for the reason
that some of their amnual catch rates were approximately the same
(Figs. 1 to 5 and Table III).

In respect of other vessels, the annual yield rates have varied
very widely depending upon the extent of the fishing effort, condition
of the vessels and the wariations in their horse power, but they averaged
in general 100 kg/hour. As shown in Table III the average catch rates
of vessels under category I are 284 kg/hour, of vessels under category
II 235 kg/hour and those of category III 100 kg/hour.

The catch per horse power hour shows in general an inverse
proportion to the horse powers of the respective vessels, those having
higher horse power giving low catch per hour returns (Table III).

The grouping of the vessels based on variations in the annual
catch per hour returns only approximately indicates their relative
fishing powers. However, a more detailed investigation was made to
determine the relative power factors of the three vessels viz., M.F.V.
Jheenga, M.F.V. Bumili and M.L. Meera based on results of simultaneocus
fishing operations in some of the areas and it was found that the
fishing powers of the vessels were in the ratio of 10:7:4 respectively
(Rao and Meenakshisundaram, 1967).

The catch particulars year by year for the five year period
1963-1967 in the major areas fished by the vessels at Bombay base are
given in Table IV. Figures 1 to 5 show also the sub-areas covered.
Altogether 18 major areas have been fished. Seven of them viz., 15-
73, 17-72, 18-72, 19-71, 19-72, 20-70 and 20-71 have been fished for
over 100 hours. The best fished major area was 18-72 where 7,780.46
hours were spent during the period, followed by 19-72 where 272.95
hours and 20-70 where 220.39 hours were spent. .Four of the areas 16—
73, 17-73, 20-69 and 21-69 have been fished between 50 and 100 hours.
Five other areas viz., 16-72, 18-71, 19-70, 20-72 and 22-68 have been
fished between 12.66 hours and 44.92 hours. The remaining major areas
viz., 21-68 and 21-70 were fished below 10 hours each.

As may be seen from the overall catch rates obtained, the major
areas 15-73, 19-72, 20-70, 21-69, 21-70 and 22-68 appear to be very
productive; and areas 16-72, 16-73, 17-72, 18-72, 19-71 and 20-71 good.
Areas 18-71 and 19-70 were poor, whereas the remaining areas were
moderately good.
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THE ANNUAL LANDINGS AND CATCH COMPOSITION

The year to year catch particulars are shown in Figs. 1 to 5. In
the seven year period, the catch of 309,133 kg and the catch rate of
164.92 kg/hour were the lowest in 1965; the highest catch of 4%89,51% kg
was in 1966 and the highest catch rate of 250.70 kg/hour was in 1963.
The effort expended varied much from year to wvear. The lowest fishing
effort of 1,413.44 hours was in 1963 and the highest fishing effort
expended was 2,331.73 hours in 1966. The annual averages of effort,
catch and catch per hour values for the period were 1,896.09 hours,
391,568 kg and 206.51 kg/hour respectively. 1t may be seen that the
effort expended in 1961 was about the average:; in 1963 and 1967 it was
below average and in the rest of the years above the average. The catch
was below average in 1961 and in 1963 to 1955. The catch per hour was
below the average in 1961, 1964 and 1965. The poorest catch with the
lowest catch rate in 1965 does not reflect a very low sbundance of fish
in the region, the reason being the loss of one vessel in the months of
July and the almost total cessation of fishing in the best part of the
fishing season viz. October to December. It may be mentioned here that
the number and types of vessels operating in different years varied and
hence the deviations in the catch rates from the average value have not
much significance. Catch particulars per vessel have therefore been ex~
amined separately as stated earlier.

The annual catches by categories of fishes, their averages and
percentages over the seven year period are shown in Table V. The mixed
catch of small sciaenids wiz. 'Dhomz", formed over a third and rays near-
ly a quarter of the total catch. Both the groups are relatively low
period fish. The catch of miscellanecus fishes was also high, some of
them being quality fishes like pomfrets, dorab, Bombay duck, perches,
carangids, ribbon fishes and seer fishes. The moderately priced cat-
fishes and skates were fairly abundant, ranking next to miscellaneous
fishes. Among the quality fishes "Ghol" (Pseudosciaena diacanthus), and
prawns (mostly Metapenaeus affinis) were a little over 37 each in total
catch. Among the rest of the quality fishes, "Karkara” (Pomadasys hasta).
"Koth (Ofolithoides brunneus), and “Dara” (Polydactylus indicus) ranked
next in order. 'Wam" (Muraenesox talabownides), a moderately priced fish,
was less than 27 of the tetal catches.

Fluctuations in catches and catch rateg have basen opserved in
all groups from year to year. As the cztch iz bhound to vary with the
effort expended, the caich rates alone have bheen taken as a measure to
ascertain the relative abundance of fish categories from vear to year.
The annual catch rates of "Ghol" waried from 4.95 kg/hour to 9.34 kg/hour.
The yields in general have been more or less steady. The ranges between
the minimum and the maximum catch rates of "Koth” (0.8 - 7.19 kg/houx)
and of "Dara" (0.25 ~ 3.53 kg/hour) were very wide. Based on the catfch
trends of these species in the landings by bull trawlers in Bombay -
Saurashtra waters, Raec ef al.(1966 loc. cit.} indicated declining yields
from 1958 omwards. The catch trends reported in the present paper also



~ 408 -

show meagre yields. Of the two, the <o~ h zates of "Koth", at least in
some years, were a littls better thza those of 'Dara"” which were unifoom—
ly poor, particularly from .962 to 1567. The annual catch rates for

"Rarkara'" varied from 2.47 to 9.53 keg/hour. Frem 1964 onwards the catch
rates have declined except for 1905 when it was about the average. The
catch rates of '"Dhoma" in &ll years have been higher than any other single
category of fish group and ite fluctuaticns from year to year were not
marked. However, those of '"Wam" were very wide; the catch rates were
higher in 1961 and 1965 than in other yezrs. There were no distinct
declining trends in "Wam', although the catches have been unsteady. Cat-
fish yield rates have been more or less steady. Prawn catch rates have
been steady between 5 and 6 kg/hour from 1961 to 1964 and 1967, but in
1966 the catch rate was over twice the average, being 12 .86 kg;ﬁour- In
1965 the catch rate was low for the reason that the fighing was almost
nil in the second half of the yea:z. The catch rates of rays, sharks and
skates and miscellaneous fishes have shown no marked annual fluctuations.

DISTRIBUTION OF FISHES IN LATITUDE ZONES

The catch particulars of the larger vessels for the period
1963-1967 year-wise in differvent latitude zones have been studied tu
assess the regional abundance of the total fish catch (Table VI). For
this purpose smaller vessels were not taken intc consideration, because
their operations were confined to regions in cicse vicinity to Bombay
base. They did not cover the scuthernmost and the northernmost latitude
zones. However, averages for all vessels for the same period for different
latitude zomnes have also been given for comparison. Althﬁugh the effort
and catch particulars are given to arrive at the zonal catch rates, only
the catch particulars have been rsken for the comparison of the regional
productivities.

Altogether 8 latitude zones ware ccvered during the period. It
may be seen that the effort spent was not tiue same in the diffexent
latitude zones. It was the highest in 18°N zone because the vessels were
fishing in areas in close proximity to the base for most of the time.

In the southernmost and northermmost zones, the effort spent was not
appreciably high. Still, a distinct patrern of distribution was indicated
in the increase in catch rates from 18°N latitude zone with 263.89 kg /hour
to the northernmost zone of 22°N with a catch rate of 364.62 kg/hour. In
some of the latitude zones south of 187N zomne also there was an increase
in the catch rates viz., in 15°N zone off Goa (387.84 kg /hour) and 16°N
zone off Malvan (267.40 kg/hour). Systematic exploratory trawling was
undertaken towards the end of 1967 (November-December only) off Goa where
the effort spent was not of a high order, but the catch rates obtained
were fairly high. The increase in catch trends towards north and towards
south of 18°N latitude zone is seen not only from the total catch rates
for the 5 year period, but also in a general way in the data for the
individual years.
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The catch rates for all vessels for the 5 years period also showed
the same trends in the different latitude zones. However, in 18°N and
19°N zones the overall catch rates for all vessels were a little less
than the corresponding values for larger vessels only. This was due to
the fact that the smaller vessels with comparatively lower catch rates
had brought down the values when 21l vessels were treated together. In
the extreme north and south zones this disparity did not occur because
the larger vessels only were in operation.

To ascertain the regional distribution of the different categories
of fishes the catch rates and the percentage proportion of each category
of fish in 1° latitude zones have been computed and shown in Table VII for
the period 1963-1967 for the larger vessels. It is seen that the catch
rates and percentage proportion of "Ghol" were the hﬁghesf in 22°N 1lati-
tude zone. In general they were fairly high from 18°N to 22°N and poor
in 16°N and 17°N latitude zomes. A very similar dlstrlbutlon cattern for
"Koth" was also seen except that the yields were low in 19°N latitude
zone. ”Dhoma" catch rates were the highest in 15°N latitude zone and
high in 21°N and 22°N latitude zones. The highest percentage yield for
this group was from 21°N latitude zone (Porbundar). The yield rates for
"Dara" were poor in all zomes, but 16 N and 22°N latitude zones were a
little better than other zones. Catch rates for "Karkara" were high in
17°N and 18°N latitude zones and moderately high in 19°N, 20°N and 22°N
latitude zomes. The catch ratﬁs for "Wam" were higher in the northern
latitude zones of 19°N to 22°N than in the southevn zognes. The highest
catch rate and the percentage catch were from 22°N latitude zone. Cat-
fish yields were extremely gocd in 15°N to 17°N and 22°N latitude zonmes.
The catﬂh rates and the percentaga"pr@pﬁrtlon of prawns were the highest
in 18°N latitude zone and tanking ‘#ext’ was the 19°N latitude zone. For
rays alsoc the catches, catch rates and peLcentage in total catch were
the highest in 18°N latitude zome and : ranking next was 20°N latitude
zone. Sharks and skates were best obtained from 18°N latitude zone,
but their percentage proportion and the catch rates were higher in the
16°N, 199w, 20°N latltude zones. The catch rates for mlscellaneous fishes
were the highest from 15°N latitude zone, but 16°N and 19 °N latitude zomes
also gave very high catch rates. The peruentaée catch was the highest in
the 16°N latitude zone and ranking next was 1% latitude zone for this
group of fishes.

SEASONAL CATCH TRENDS

Monthly catch particulars for individual vears during 1963-1967
and the respective quarterly averages of the total fish are given in
Table VIII. ‘It is seen that the average catch and the catch rates for
the 3 year period were the highest in the fourth guarter. The third
quarter's catch was the lowest, but the catch rate was very high, next
in rank to the catch rate of the fourth guarter. The first and the
second quarters’ catches and the catch rates were fairly high and more
or less of the same magnitude, This crder of the average dquarterly
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catches and catch rates was seen in the years 1964, 1966 and 1967. The
deviation from the normal trend was seen in the fourth quarter of 1963
and 1965 due to poor fishing (Bumili was laid up in 1963 and Kalyani IIT
was lost in 1965).

The monthly averages followed almost the same trends as in the
respective quarters. Taking the monsoon months of July to September, it
was found that the catch rates were a little higher than in most other
months, August registering the highest monthly average catch rate.
Similar trends of very high catch rates in some of the monsoon months
are seen in the data for the individual years also.

It may be summed up that fishing was extremely good from
October to December, thereafter fair up to May and poor in the monsoon
months. The change over from fair to poor fishing activity was about
the middle of June. Fishing in the monsoon months camnot be intensive
because of the inclement weather conditioms, although the catch rates,
as stated earlier, were extremely high.

The monthly and quarterly averages for catches and catch rates
in respect of the categories of fishes are shown in Figures 6 and 7 and
Table IX. "Ghol" catches were found to be highest in the first quarter,
lowest in the third quarter and high in the second and fourth quarters.
That "Ghol" occurs in equal abundance all the year round was indicated
in the catch rates being more or less the same in all the quarters
ranging from 7.14 to 8.35 kg/hour. As observed in the total fish catch
trends, "Ghol" catch rates also were very high in some of the monsoon
months. In general it may be said that the fishery started from October,
reached a peak by about January-February and lasted till about the
beginning of June.

The catches and the catch rates of "Koth" were the highest in
the first quarter and lowest in third quarter. In fourth quarter, the
catches and catch rates ranked next to first quarter; the second
quarter's yield and yield rate were moderate. The monthly catch trends
indicate that the fishery was of a short duration from about November
to February with high yields, the catch and catch rates being generally
poor in the rest of the months (exception June 1965 when the catch and
catch rates were high viz., 2,803 kg and 13.85 kg/hour respectively).

The average catch and catch rates for "Dhoma" were the highest
in fourth quarter. In the third quarter, the catch was the lowest, but
the catch rate was fairly high ranking next to that of the fourth
quarter. The catch and the catch rates were fairly high in the first
and the second quarters. The monthly average catch trends indicate
extremely high catch rates from October to December. In the rest of
the months the catches and catch rates followed the same order as the
quarterly averages. In general it may be said that "Dhoma" were obtained

best from October to December, Het a1lso in falr abundance in the rest
of the months. '
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"Dara" catches have been so extremely poor in recent years that
it is not possible to assess any seasonal catch trends. However, with
the available data it is seen that the catch and catch rates were the
highest in the first guarter. There was a sharp fall in the yields in
the second quarter and this continued through the third and fourth
quarters. Monthly catch trends indicate that the fishery was at its
best from December to March. There is no indication of the monsoon
months giving either high catches or high catch rates.

The quarterly averages for '"Karkara' showed that the catches
were highest in the first quarter, fairly high in the second and fourth
quarters and lowest in the third quarter. The catch rates were highest
in the fourth quarter, high in the first and' the second quarters and
lowest in the third quarter. The monthly trends indicate a good fishery
from October to May. In June there was a sharp fall in the yields. 1In
August during monsoon months in some years there was a slight increase
in the yield rates.

"Wam" is best obtained in the second quarter with very high
yield rates. The fishery was fairly good in the first quarter. Yields
and yield rates decreased in the third quarter, but showed a slight
improvement in the fourth quarter. Monthly catch trends indicate an
increase in yield rates from November, continued till July; thereafter
they were extremely poor till October.

Cat-fish yields were of more or less of the same high magnitude
in the first and the fourth quarters and ranking next in the second
quarter. In the third quarter although the yields were the lowest, the
catch rate was highest. The peak catches were obtained from November
to February. In the rest of the months also the catches and the catch
rates were fairly high.

Prawn yields and yield rates were found to be very high in the
second and fourth quarters. In the first and the third quarters the
yields were more or less of the same magnitude, but the catch rates were
the lowest in the first quarter and highest in the third quarter.
January-February showed very poor yields; there was slight improvement
in the yields in March; peak catches were obtained in April-May; there
was a decline in June, but in the succeeding months the catch and catch
rates again showed an increase reaching a second peak by about October;
by November there was a slight fall in the yields and this continued
to December. In some years the first peak in April-May is absent.

The average yields for rays were the highest in the first
quarter, lowest in the third gquarter and moderately high in the second
and fourth quarters. The catch rates were highest in the third quarter
and more or less the same in the first, second and fourth quarters.
There was no definite season for the fishery, the catches and the catch
rates being high in almost all the months.
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The quarterly and monthly catch trends for sharks and skates
follow exactly the same pattern of distribution as found in rays.

The miscellaneous fishes were best cobtained with the highest
catch rate in the fourth quarter. Their yields were fairly high in the
first and the second quarters, but poor in the third quarter. However,
the catch rates in these three quarters were approximately the same
(about 28 to 32 kg/hour). Monthly catch trends indicate high yield and
high yield rates from September to April.

ABUNDANCE OF FISH CATCHES BY DEPT

Analysis by depth of the fish catches obtained by the larger
vessels (Kalyani III, IV and V, Meenabharathi and Jheenga) during the
3 years period from 1965-1967 in the several 1° latitude zones has
been attempted and the resuits presented in Table X to XII. As seen
from Table X, taking all zones together, the catch rates were found
to be high from 11 M to 60 M depths; they were particularly very high
from 41 M to 60 M depths. The bulk of the catches came from 11 M to
50 M depths, the highest yield being obtained from the 21-30 M depth
zone and the 31-40 M zone ranking next. The effort spent in fishing
was appreciably higher in the 11 M to 40 M depth zones.

The overall catch rates obtained in individual 1° latitude zones
differ only slightly from those observed for all zones combined. In
the following account latitude-zoned distribution of total fish and
categories of fishes in different depth zones is given.

Depth-wise distribution of all fish in different latitude Zones

In the 15°N latitude zome high catch rates were registered from
11 M to 50 M depths. The shallower depths of 11-20 M were found richer
than 31-40 M and 41-50 M depth zones. During November and December
alcne there was fishing. In general the catch rates in November were
better than in December, except in 21-30 M zone (Table XI).

In 16°N latitude zone also the catch rates were found to be
very high from grounds in 11 M to 50 M depths but the deeper zones of
31-40 M and 41-50 M had given higher catch rates than the shallow depth
zones. There was fishing for 4 calender months. TIn April an extremely
high catch rate (637.33 kg/hour) was obtained in 41-50 M depth zone.
During the same month high catch rates (333.50 kg/hour to 425.40 kg/hour)
were obtained from 11 M to 40 M depth zones also. The catch rates were,
however, poor in depths over 51 M (116.14 kg/hour to 125.00 kg/hour).
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In 17°N latitude zone the catch rates obtained were much lower
than in the 2 preceding latitude zones. The shallower depths up to 40 M
had registered only mcderately high catch rates (118.57 kg/hour to 160.52
kg/hour). The highest catch rate (294.00 kg/hour) was from 51-60 M depth
zone. The effort expended in the different depth zones was poor (Table
X). There is, however, some indication that this latitude zone is also
somewhat productive for the reason that fairly high catch rates (351.80
kg/hour to 40G.00 kg/hour) were obtained in April from depths 11 M to
40 M.

As stated earlier the 18°N latitude zone was most intensively
fished. A remarkable increase in catch rates was observed from grounds
in very shallow depths to those up to 60 M (104.00 kg/hour to 371.60
kg/hour). The catch rates in still deeper waters showed a downward
trend. Fairly high catch rates (301.16 kg/hour to 371.60 kg/hour) were
obtained from grounds at depths of 31 M to 60 M (Table X). As in Table
XTI in the first quarter a greater concentration of fish was observed in
the deeper waters viz., 31 M to 70 M than in shallower depths. In April
and May fairly high catch rates (up to 382.60 kg/hour) were obtained from
all depth zones with a few exceptions. 1In June the catch rates increased
steadily from shallower to deeper waters up fo 70 M. In July the con-
centration of fish was higher in 31-40 M depth zone than in other depth
zones fished. In August almost uniformly high catch rates were obtained
from 11 M to 50 M depths { 293.56 kg/hour to 377.82 kg/hour). In
September to December the catch rates showed a tendency to increase on
grounds in very shallow waters over those in deeper waters up to GO M
(Table XI).

In 19°N latitude zone the catch rates were very high from 41 M
to 60 M (433.47 kg/hour to 439.320 kg/hour) and wmoderate from 11 I to
L0 M depths (158.67 kg/hour to 233.17 kg/hour.) From January to March
the catch rates showed an increase from the shallower to the deeper
grounds. In April the catch rates were very high (318.80 kg/hour to
460.55 kg/hour) in all depth zones fished. May and June have shown com-
paratively greater comncentrations of fish on the grounds at depths 31 M
to 50 M. 1In September and October extremely high catch rates were
registered from grounds at depths of 41 M to 60 M (up to 809.37 kg/hour).
In November and December the catch rates were high both in the shallower
and deeper waters. Particularly in the latter month the concentration
was more in deeper waters of 41 M to 60 M (Table XI).

In 20°N latitude zone uniformly and fairly high catch rates were
obtained from 21 M to 60 M. The catch rates were comparatively lower in
depths of 61 M to 8C M (Table X). The highest monthly catch rate was in
September (1,449.23 kg/hour) from 41-50 M depth zone. In the rest of the
months when there was fishing the catch rates were neither appreciably
high nor low (Table XI).
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In 21°N latitude zone a very high catch rate was obtained from
11-20 M depth zone (320.40 kg/hour). In general at depths of 21 M to
50 M the catch rates were moderately high. The fishing effort expended
in this zone was poor and only 3 calendar months were covered. The
highest catch rate (320.39 kg/hour) was in February from the 11-20 M
depth zone.

In 22°N latitude zone the catch rates were fairly and uniformly
high from 21 M to 60 M depths (203.78 kg/hour to 232.79 kg/hour). The
fishing effort was very low and the shallower and deeper zomnes were not

-

covered. There was fishing only in 1 month.

- Distribution by depth of fish categories in different latitude zones

As judged by the high catch rates obtained, the concentration
of "Ghol" was high in 11 M to 40 M depths in 15°N to 17°N latitude zomes.
Similar high concentrations occurred in 189N to 20°N and 22°N latitude
zones between depths from 21 M to 50 M or even up to 60 M. Also in
deeper waters of 61-70 M and 71-80 M in the 19°N and 20°N latitude zones
respectively there was abundance of "Ghol”.

"Koth" in the northern latitude zones of 21°N and 22°N was cb-
tained at higher catch rates than in the southern zones. In the said
two latitude zones high catch rates were recorded from depths 21 M to
50 M or even up to 60 M. In 19°N and 20°N latitude zones the catch rates
were comparatively higher from the 2]1-30 M zone :.d the 41-60 M zone respect
ively. In 18°N latitude zone high catch rates were obtained from grounds
in depths of 11 M to 40 M. In 15°N to 17°N latitude zones, in the
depths fished "Koth" was either nil or extremely scarce.

Catch rates of "Dhoma in contrast with those of "Koth" in
general were of a high order in all depths in the southern latitude zone
of 15°N and poor in 22°N. ‘Dhoma’ catch rates were fairly high in 15 N
to 179N latitude zones in depths of 11 M to 30 M / 50 M. In 17°N lati-
tude zone good concentrations were observed in the 51-60 M zone also.
High catch rates were realised in 18°N latitude zone at all depths from
11 M to 70 M. In 199H, 20°N and 22°N latitude zones "Dhoma’ was more
abundant in 31 M to 60 M depths. In 21°7 latitude zone a significantly
high concentraticn of this group was found only in the 11-20 zone
(Table XII).

"Dara" catches were nil at all depths fished in 15°§ and 17°N
latitude zones. Even in other latitude zones ''Dara’” was very poorly
represented. liowever, in 16°N and 18°N to 21°N the catch rates were
fairly in depths of 21-40 M. In 20°N to 22°y latitude zones also fair

catch rates for this species were registered from depths up to 60 M.
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"Karara catch rates in 15°N to 17°N and 20°N latitude zones were
fairly high from the 21-30 M depths. In 18°N latitude zone fairly good
catch rates were obtained from the 21- 30 M zone and high catch rates from
the 31-70 M zone. In 19°N, 21°N and 22°N latitude zones high catch rates
ware observed in the depths from 41 M to 5017 / 60 M depths (Table XII).

"Wam" catch rates were either very poor or nil in the 15°N to

17°N latitude zores in all depths fished. In the 189N latitude zome
appreciably high catch ratﬂs were obtained from the 61-80 M zone for
this species. In the 19 °N latitude zone fairly high catch rates were
registered from all depth zones. High catch rates were also obtained
from 21°N latitude zones from all depths. However, the concentration of
fish was comparatively higher in the 71-80 M zones in the 20°N latitude
zone and the 21-50 M zone in the 22°N latitude zones from all depths.
However, the concentration of fish was comparatively higher in the 71-80
M zone in the 20°N latitude zoue and the 21-50 M zones in the 22°N
latitude zonme.

Cat-fish catch rates have been high from all depths but in
general high concentrations were found in 41-60 M depths in almost all
latitude zones fished.

Prawn catch rates were very hlch from 11 M/ 21 M to 30 M
depths in the 159N, 18°N, 19°N and 21°N latitudes zones. In the 16°N
latitude zone the hlgbest catch rate was from the 41-50 M depth zone,
in the 17°N latitude zone from the 51-60 M depth zone and in the 22°N
latitude zone from the 41-50 M depth zome. In the 20°N latitude zone
the catch rates were uniformly low in all depths fished but were a
little higher from the 51 M to 80 M zone.

The catch rates for rays in all latitude zones were high in
depths 11 M / 21 M to 30 M / 50 M.

Sharke and skates have been found in all depths. The differen-—
ces in their distribution patterm in different depths in different
latitude zones were not marked.

In most of the latitude zonmes the concentration of the mis-
cellaneous fishes was fairly high in depths from 11 M to 60 M. Their
catch rates were very high in the 15°N latitude zone from 11 M to 50 M
depths. The highest catch rate for this group of fishes was from the
16°N latitude zone at 31-40 M depths.

Thus it may be seen that "Ghol" occurred in all depths up to
60 M in most of the latitude zones and also in deeper waters up to 80 M
in some of the northern latitude zones. "Koth" catech rates were high
from depths 11 M to 60 M in latitude zones from 18°N to 22°N. "Dhoma"
catch rates were high in all latitude zones from all depths except the
northern latitude zone where the abundance was mostly in the shallower
waters. ''Karkara" catch rates were high from 21 M to 70 M depths in
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the different latitude zones. A good concentration of "Wam' was found
from both the shallower and deeper waters from 19°N to 22°N. Cat-fish
catch rates were comparatively higher in the 41 M to 60 M depths in
almost all latitude zones. Prawns were abundant in shallower depths up
to 30 M in most of the latitude zones and fairly high concentrations
were found in grounds from deeper waters also in some of the southern
latitude zones. Catch rates for rays were very high from the shallower
depths and for sharks and skates from all depths in all latitude zones.
Miscellaneous fishes were mostly abundant in depths from 11 M to 60 M.

GENERAL CONSIDERATIONS

The foremost objective of exploratory fishing is to locate
regions of abundance of f£ish by total catches and by categories of
fishes so that commercial operations may be successfully undertaken by
eliminating less productive regions and intensifying fishing in the
more productive ones. The operations of S.T. William Carrick for the-
period 1921-1922 (Hefford, 1949) indicated for the first time that
catch returns from the Gulf of Kutch and Kathiawar coasts were higher -
than from other regions. Subseguently the exploratory fishing by the
Government of India vessels and commercial fishing by the New India
Fisheries Company's trawlers furnished very valuable data on the regional
catch trends of the fish groups in the 6 regions from Bombay te Kutch
in the north western division (Jayaraman ¢t gl. 1959; Rao et al.,1966
and Rao, 1967).

In this report the catch trends of the Governmnent of India
vessels are presented in 1° latitude zone. These zones are all uniform,
having a south to north distance of 60 nautical miles. This is not the
case in respect of regions hitherto followed; the south to north dis-
tance in Bombay is 100, Cambay 60, Veraval 20, Porbundar 60, Dwarka 40
and Kutch 80 nautical miles. Half degree latitude zones are preferable
to 1° latitude zones as they aim at greater accuracy in assessing the
zonal variations in catch trends, but the coverage of the fishing
expecially in the northernmost and southernmgst areas is not adequate
enough at present to adopt zones less than 1 latitude intervals.

In Table XIII the regional annual catches of all fish obtained
by bull trawlers of the New India Fisheries Companv for the period
1957-1962 are interpolated to facilitate comparison with the results
obtained by the Government of India vessels against 1° latitude zones.
The catch per hour wvalues by bull trawling are for a pair of vessels and
those by otter trawlers are for single vessel operations. Hence the
average zonal catch rates for the Government of India vessels are
doubled to equalize the catch per hour data of the bull trawlers (Data
after Rao, 1967). As in the earlier findings, the present investigations
also show a northward increase in abundance from Bombay to Kutch. In
the earlier operations the southern regions were not covered and it is
for the first time that a trend towards an increase in catches in the
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regions scuth of Bombay is reported. However, this needs confirmation
by further exploration since the effort spent in regions south of Bom-
bay was low.

As regards the regional abundance of fish groups (Table VII)
it is seen that "Ghol", "Koth", "Dara", cat-fishes, prawns, rays and
sharks and skates follow z2lmost the same pattern as was presented by
the bull trawlers operating from this base (Rao, 1966). In the present
findings very high catch rates for "Dhoma" are recorded from 15°N (Goa),
229N (Dwarka, Kutch S) and 21°N (Porbundar) and for miscellaneous fishes
from 15°N (Go&), 19°N (Bombay N, Cambay S) and 16°N (Malvan). The bull
trawler operations have registered higher catch rates for "Dhoma' from
Porbundar, Cambay and Veraval and for miscellaneous fishes Kutch, Por-
bundar aund Veraval. The differences are not significant as these two
groups are zbundant in all zones. '"Karkara' are known from earlier
studies to be comparstively more abundant in the northern regions viz.,
Kutch, Dwarka and Porbundar, but they are also observed in greater
quantities from the more southern latitude zones 17°N to 19°N. 1In
respect of "Wam', the earlier findings show its abundance in Cambay,
Veraval and Bombag, and it is now reported in greater abundance from
220N, 19°N and 21°N latitude zomes. The low and unsteady yields of
both species in recent years make it difficult to assess their overall
regional abundance with any accuracy.

Regarding distribution by depth of fishes in the Bombay -
Saurashtra waters Javaraman et al. (1959) have shown that
the bulk of the yields came from gbout the 20 fathom line, with '"Dara”
and "Koth" in relatively greater azbundance in the landward side and
"Ghol", "Karkara'" to the seaward side. In the present investigation,
41 M to 60 M (22-33 fathoms) depths have been found to give very high
catch rates for all fishes, the major portion of the yields coming
from 21 M to 40 M (12-22 fathoms) depths. The distribution of '"Ghol"
both in the shallower snd deeper waters as revealed in the present
investigation is in agreement with the earlier findings; "Koth" and
"Dara" were more abundant in shallower waters, with the exception of
some of the northern latitude zones where yields were fairly high also
from comparatively deeper waters. In general "Karkara" and "Wam"
vields were relatively higher from deeper waters as in the earlier
findings.

Kagwade (1967) had shown that prawn catch rates were of a
very high order in Cambay and Bombay regions in the bull trawler
landings during 1956-1963. The present findings also point to com—
paratively greater abundance in the 18°N latitude zone (Bombay S) and
19°N latitude zone (Bombay N and Cambay S). Kagwade (lZoe. ¢i%.) has
found no marked concentration of prawns in any definite depth zone.
The present findings report high catch rates both from the shallower
and cdeeper depth zones in some of the latitude zones and taking all
the latitude zones together it is seen that the relatively greater
abundance of prawns is in the shallower depth zones.



In any zou:s the subaress sary widely from one another from the
point of view of abundance of fish catches. Hence the assessment of
yields by subareas is essential. For the pericd from 1961 to 1965 the
productive areas revealed by the explorzrory fishing operations by the
larger vessels of ths Government of India Deep Sea Fishing Station were
shown in an earlier publication (Rao, 1967). During the years 1966

and 1967 the subsrsas 18-72/5C, 6 C, 6D, 19-72/1B and 20-70/5C had
given at times over 1,000 kg/hour: areas 15-73/4E, 3D, L8-72/3E, 6B,
19-72/1D and 2A between 750 kg/hour and 999 kg/hour; areas 15-73/2D,
3c, 4C, 5C, 18-72/2D, 5B, 19-72/1C and 20-70/5C between 500 kg/hour

and 749 kg/hour; areas 15-73/4D, 18-72/4D, 4F, 1L, 6E and 19-72/1E
between 400 kg/hour and 499 kg/hour; areas 15-73/3E, 4B, 5D, 18-72/1F,
Zi, 3D, 4C and 19-71/3F between 300 kg/hour and 399 kg/hour and areas
15-73/2C and 16-73/1B between 200 kg/hour and 299 kg/hour.

For initiating commercial trawling operations the fishing
industry requires estimates of amnual yielids by each type of vessel.
These are furnished iz Table XIV. A vessel of Halyani type by citex
trawling in lombay Saurashtra waters is expacted to give an cnnual
average yield of about 499 metric tovns of fish; of Mesnatharatki type
about 424 metric tons: of Jheenga type 408 metric tons; of Buriili type
302 metric toms: of Meera iLypo 147 wetric tons and Sagarpravasi type
144 metric tons of fish. ‘the maximum and winimum yields are aiss
giveu in the table. Thesce estimates are based on the chserved minimumni.
maximum zsnd average catch rates obtained by the respective vessels.
The number cf fishing days zlone has been increased to the extent to
which operations are considered feasible. he smaller vessels are
considered suitable only for daily voyages. As more time is lost in
reaching and returaing from the fishing grounds the number of hauls
taken by them psr dav 1s limited to 4, each of one and half hours dura-
tion. The larger vessels afier reaching the tishing grounds are ex-
pected to take atleast 5 hauls a dey as they d5 not rstura to the port
the game day. DIuring the monsoon period of 3 woanths, the nuwber of
fishing days has been reduced to a third of the total days as most
days are unsuvitable for fishing operations due to inclement weather
conditions,

; . Gl st . )
Betwean latitudes of 15°¥ to 23°30'N on the continental shelf

of the north western division of India from Goa te Kutch up to 100
fathoms depths, there are about 630 small subareas of 100 nautical
square miles each, thus g.ving a total of (8,000 nautical

square miles of fishabie grounds. Of these in the period of 1961 to
1967 only 251 subareas have been covered, extending over 25,100
nautical square miles. What 1s required in exploratory fishing is
repeated trawling in the squares falling in the same latitude zones at
pericdical intervals to assass seasonal productivity, but the coverage
even in this small number of squares, particularly those in the
southernmost and the northernmost latitude zones was most inadequate.
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This is because of the insufficient number of suitable exploratory
fishing vessels. At no period were more than 6 exploratory vessels
operating from the Bombay base. Even among these only 1 or 2 were
of the larger type capable of fishing in depths up to 60-80 metres.
From Bombay as the base the southernmost latitude zone is about 240
nautical miles and the northernmost latitude zone is about 400
nautical miles. The inadeguacy of facilities for berthing and dis-
posal of catches at the nearby ports forced the vessels to return
to Bombay base with the catches each time after fishing in the
northern or southern grounds. The only base at Veraval with some
minimum facilities for the above purposes was closed down in 1966
for want of sufficient number of fishing vessels.

Different types of trawls viz., otter trawls and bull trawls
have been tried and their relative merits have been assessed, but
other types of gear such as midwater trawls, purzz-seines and long
lines have been littie used in the exploratory fisning operations in
this region by the Government of India vessels. Although initial
attempts have been made to determine the fishing vessel efficiency,
gear efficiency and standardization of fishing effort, these aspects
of exploratory programmes have not received much attention.

The correlation of oceanographic and other environmental
data with the regional fish catches is important but the information
so far available is insufficient for drawing any conclusion, owing
to the lack of facilities on board the fishing vessels for the collec-
tion of such data. What is most urgently required is a fleet of
suitable research-cum-exploratory fishing vessels provided with mo-
dern types of fishing gear and oceanographic equipment. The future
plans should aim at exploration of the deeper waters of the continen-
tal shelf and beyond on to the continental slope. A good deal of
infermation on the biology of the component species of the trawler
landings has been collected, but a large number of species still re-
mains to be studied. While the catch per hour returms in the annual
landings do not show wide fluctuations, some of the component species
like "Dara'" and "Koth" have declined sharply im recent years, a matter
which requires immediate attention.

SUMMARY

1. Eleven vessels of the Covernment of India Deep Sea Fish-
ing Station, Bowmbay, participated in the exploratory fishing operations
during 1961-1967., Their B.H.P. varied from 42 to 300, gross tonnage
from 9.95 to 123.24 and length from 9.62 to 27.82 metres. They used
stter trawls of different specifications.
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2. The vessels covered 25,100 nautica% square miles on the
continental shelf between latitudes 15°N to 23 10'N and longitudes
68°10'E to 73°50'E

3. The log data of the vessels formed the basis for the
analysis of the catch data. The catch per trawliung hour was taken
for judging the relative productivity of the different areas and
seasonal abundance of fish catches.

4. The vessels were grouped in 3 categories viz., those be-
tween 201-300 B.H.P., those between 101-200 B.H.P. and the rest below
100 B.H.P., The average annual catch rates were about 284 kg/hour for
vessels under category I, 235 kg/hour for those under category II and
100 kg/hour for those under category IIIL.

5. Eighteen major areas were fished. Aveas 15-73, 19-72,
20-70, 21-69, 21-70 and 22-68 were found to give very high yields.
Among the rest 16-72, 16-73, 17-72, 18-72, 19-71 and 20-71 showed
fairly high catch rates.

6. The annual averages in the 7 year period of 1961-1967,
for the fishing effort, catch and catch rates were 1,896.09 hours,
391,568 kg and 206.51 kg/hour respectively. The range of the annual
catches was from 309,133 kg to 499,519 kg, of effort from 1,413.44
hours to 2,331.73 hours and of catch rates from 164.92 kg/hour to
250.70 kg/hour in different years during the 7 year period.

7. The mixed sciaenids, "Dhoma", formed over a third and
rays about a quarter of the total catch. Among the rest, in the de-
creasing order of abundance, miscellaneous fishes formed 15.04%,
cat-fishes 7.05%, sharks and skates 6.31%, "Ghol" 3.63%, prawns 3.07%,
"Karkara" 2.69%, "Wam'" 1.60%, "Koth" 1.60% and "Dara" 0.65%.

8. The fluctuations in the catch rates from year to year

have not been found veryv wide i 1", "Dhoma'", cat-fishes, prawns,

rays, sharks and skates and miscellanecus fishes, while those in "Koth',
2ra", “Karkara" and '"Wam' were very marked.
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9. Eight latitude zones were fished during the 5 year period
of 1963-1967. There was a northward increase in the catches from 18°N
latitude zone with 263 .89 kg/hour to 22°N latitude zome with a catch
rate of 364.62 kgihour‘ To south of 18°N latitude zone also there was
an increase in catch r tec te 267.40 kg/hour in 16°N latitude zone and
to 387.84 kg/hour in 15 N latitude zomne,

10. In respect of categories of fishes the catch rates were the
highest for "Ghol", "Koth", "Wam'", cat-fishes and sharks and skates in
229N latitude zone; for pravs in lSON latitude zone; for '"Karkara" in
17°Y latitude zone &nd for “Dhoma" and miscellaneous fishes in 15°N
latitude zone. 'Dara" catch rates were poor in all zones where they
occurred.

"



il. The seasconal trends for all fishes showed the highest
yields in the fourth quarter; the fishery of "Ghol" was found to be
from Octcber to June with peak catches in January-February and of
"Koth'" from November to February with peak catch in about December.
"Dhoma'" was best obtained from October to December but also in fair
abundance in the rest of the months; "Karkara" was best from October
to May and "Wam" from November to July. Cat-fishes were abundant all
tound the year, but best cobtained from November to February. Prawns
generally showed two peaks, the first in April-May and the second in
about October. For rays, sharks and skates there was no distinct
season, but the catches were the highest in the first quarter. For
miscellaneous fishes the highest yilelds were from October to April.

12. The analysis by depth of the catches for the period
1963-1965 revealed that the bulk of the catches came from 21 M to 40 M
depths. In general taking all latitude zomes together, the catch
rates were very high from 41 M to 60 M depths. Catch rates for total
fish in individual latitude zones follow the same pattern with slight
variations. For individual categories of fishes, latitudinal occurrence
in different depth ranges at 10 M intervals has been recorded.

13. The merits of taking 1° latitude zones over the higher -
adopfted regicns from Bombay to Kutch have been discussed. The catch
trends revealed by the present investigations have been found to be
comparable with those in the earlier findings.

14, Similarities and differences in the regional and depth-
wise distribution of different categories of fishes between the present
and the earlier findings have been pointed ocut.

15. Productive areas revealed by exploratory fishing have been
grouped according to catech per hour returns.

16. Based on the actual minimum, maximum and average catch
rates obtained in the exploratory fishing operations, estimates of annual
yilelds by the different types of vessels have been made for helping the
fishing industry to promote commercial trawling operations.

17, The future plans for intensifying the exploratory fishing
programmes have been outlined.
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DEEP SE: FISHING STATION, 30:BAY (1961-1367)

PARTICULARS OF FISHING GEAR USED BY THE VEGSELS OF TIB

5ize and type

AHNUAL AVERAGE CATCE PARTICULARS ACCCRDING TO CATEGORIES OF VESSELS

5r. Material Length of Lengtk of Length of Mesh at Weisn
No. of net uged Eont rope Head rope Foot Tope cod and ot
i otter
toard
(metres) (netres) (metras) (ms) (k)
¥ 10 ‘metre trawl Cotton 3 10 16.2 78 ) 45
2. 11w W " 8 11 19.0 25 5
3 42w o . o 12 19,6 25 &0
4 13 M " v 8 13 22.0 25 150
5. 1@ n " Nyleh/ a 14 23.0 25 150
Cotton
[ 16 v " Cotten 8 14 2.1.C 25. 150
1. 18 . LA " a 16 26.0 25- 150
8. 2 " “ 8 23 3G.0 25 250
e 30 L Nylen/ 15 30 39.0 50,/ 26¢
Cotton/ & e
Manile
10. 42 " shrimp Nylem 15 42 53.0 25 2507280
trawl
1. 5 " L] YHonofila- 15 55 58.0 25 250/ 28(
ment
TABLE 131

3. Teme of the wessal | JNUEL AT (e S S/
1. W.T. Xelyani III 1964="165 329.49 68,024 0.69 206445

2. .7, Kalyani IV 1967 407.25 125,660.5 1.03 308.56

3. M. Kalyani ¥ 1967 26305 1062535 136 aonen |
4. M.F.V.Meenabharathi 1965-167 346.91 101,696 1,16 293.15

5. M.7,V. Jheenga 1961167 666.38 172,277 1.59 e5e.05 §
£ WF.v. Bupild 1961-T65 512,50 98,265 1.42 19190 g S
T. M.L. Meera 1961-165 509,18 43,977  1.79 10T4T

2. H,L. Sagarpravasi 1061 &1965~ 196.56 17,304  1.47 88,04 i

2. E.V. Segarkusmari 19;55'67 568,55 38,508 2.34 105.57 i 100. 8¢
3. MK.V. Sagerkanthi 1962 Te.0s 2,180 0©.72 30.26 g
. M.V, Sogervihari 1962 19.74 173 c.21 8.86 §

7.4./H,Ps = Catch per horse pover hour;

C.z.h. = Catch per hour;

2./¥.0. = Cotoh per hour 1er vessel cetegory.

1563 1564 1365 1966 1261 Tetal
15 - . . 134.33
= g 2 D e
= s e . (367.5:)
16-72 . 24497 o o5,
L . 3,9 5,905 o, J
. {z25.50)  {244.31) L :
1673 5 56,08 34,00 o 2.00
.- 15,772 3,187 s 475
. {2:5.58)  (273.15) a {273.50)
T1=12 6481 335.00 54.82 6.C0 .00 N
174247 94573 10,560 nil all
(266.12)  {190.10) (352.83) nil nil
17=73 3.58 12,18 57,17 4000 8,00 Lde83
1,848 2,578 7,093 nil nil
(516.20)  (211.66)  (190.83) nil nil
1871 e 12,66 5% o e
e [E:] - an e
5 (s8.8%) = Ak . (4 ﬁm)
* =72 1,142.10 ",631.62 1425541 24318.T3 1,452, TEO . .‘5
2}'1,,r., 292,968 176,243 498,75
{208,90) {179.5¢) (130.36) {215.06)
19-70 .00 2,67
307 533 X
(76.75) (195.62)
19-71 8.25 57.01 - 2.00 144426
i 5,279 : 17,262 55 785 31,091
(E53.37)  (165.21)  (195.39) e (392.50)  (215.52)
= 8.74 120,96 3.00 80.75 272495
g 2ge a,36937 23,634 aka 46,612 86,957
(2h2751)  (a2es9)  (195.38)  (281.33)  (577.24)  (318.51)
e 37.40 12.50 .. 49.90
263 v 5,176 2,860 T il 9.05;B
- (165.13) (228.80) i . (181.08)
5 67+ 1 0.39
0-70 86,97 22.50 99,67 - 1,25 221
R 43, 9259 5,610 22,587 v 5,020 as,ws)
(57a 09)  (249.33)  (226.62) .. (z46.22) (3717.27
- 75 2000 41234 . B 102.09
S .ggDTb 3,661 8,643 . . zobgzz{ﬂ
(zor,.mj (182.05)  {209.07) " . (202.
20-72 1.50 21,64 o va i 23.14
1,599 1,116 - - - Bl
3 (1,086.00)  (51.57) - - -
21-68 % 3.00 o - = 3.0
i 357 = . 257
a {119.00) - . o (119.00)
i 15.80 8.00 73,93 . . 97.73
=i 12,734 520 17,608 . o 51.312 5
‘a09.11)  (115.00} (23817} . . (320.39
21-70 2.00 s = = e ’ a;.}on
1,854 . - & = Lt
{927.c0) s oo . - 927
‘22-68 14.18 T 30.74 . . 6 44.92
9,231 . 6,948 - . 16,379
(665 05) v (225 0z} - oo (364.62)




=1967
ci;‘ﬁ'g 1961 1962 1963 1564 1965 1365 7967  averame
Chol 9,227 15,728 12,079 114654 5.03
(1.95) (8.79) (a.52) (1.51)
Zoth P 1,707 1,78 i, e
{0.80) (1.20) {3.28)
Dhoma ‘20.1"3 162,667 123,593 ey B3 190,061 V37 085 55,08
{€4.00) {T6.36) (07.43) (:m'.(;ri {0a.07) (72.62)
dara 6,576 g,608 397 2301 5000 S0
G Gl 0.9 ey (ilre
Karkern 10,489 20,309 13,182 10 2004
(5.63) (9.53] (9.33)
‘ian 6,916 4, 2,855 3,67 .60
(4.71) (z 19) (2.02) (1.34)
Cutfish 29,535 22,590 24,202 17,200 ol
{15.85) {10.60) (37.72) (s8.78)
Prasna 10,581 10,572 7,536 10,900 29,9 1 14
(5.68) (4.87) (5.2R) (5.50) {w-w‘“‘ {#.28)
Raye 106,245 135,777 90,744 92,587 42,600 134,356 76,522 1,465 25028
(57.05) (62.79) (Fi.21) (26.52} (22.72) {98.77) {i%.50) (.5
Sharks & 21,91 29,662 20,547 -2
skates (1.77) (12.92) (1:.53)
Hacell- 37,361 52,671 57,359 63,814 61 15.04
aneoua (39:95) (30.03) (70.72) (32.13) (3
fishes
## Keth not enterel neparatuly.
* jveraze for six years only.
o TLR 1S %G, (CATCA TER HCUR IN K)
T 2 et rhche OF & FRON 1963 70 1967
Ln:ltudw 5% § 160 % e w1 w 159 n 200 K 210 & P
nones
Effork  qpa33 09,97 20p.g AwNe9 J0BN9 2521 M5 ADW92
Categary
of fish
a 122 454367 3,391 L 1,398
fhal (5,;;? (ro1) (11.26)  (2:50) {15.51)
1.62 0.42 aelds .39 .18
n i 20 23 23792 237 931
e U (0a8) (o) (e (ess) (3:€7)
== 0.07 0.05 2.8 o 2 3,48
1] 6,353 1,058 331,445 38,507 30,085 1.171
= t151-'°z; (50-29) {5...u6) (33.72) (36.82) (92.79) (1:€. 26)
.49 21.76 25.7C  33.73 3330 33.56 4149 34,89
Dars . 299 . 5,860 396 62 3
. (2-66) (1.:48)  (0.99) (0.63) (2.29?
= 0.9% % 0.56 0.33 0,23 0,60
Tarkara 35! 1,604 28,590 2, 1,396 196 210
@3] 6o el G G 53) (2531)  (2.c4)  (1.67)
.66 1.22 419 275 1.8 1.56 .73 1.28
w 7 63 58 15,209 5,372 3,879 4,202 1,186
= (u.q%) (0.59) (0.28) (3'6») (12.47)  (11.98) (12.49) (26.:0)
0.1 0.22 0,13 i 4.E7 4233 4.46 .24
fish 020 5,984 8,657 80,890 10,101 7,015 2,265 35,174
CabBISh  riney (54081 (a2.33) (20.43) (z3e32) (21.84) (23.54) (70.66)
AT 20,50 20.1) 774 8.78 7-8% 8.41 12.30
Pramns 248 393 Fi) 32,812 1,47¢ b} 5 30
(1.85)  (3.23) (z.mg (a2s)  (3u71) (2.27; (a.s!? (0.93)
0.48 1.2t A 314 1.2 0.82 0.28 0.24
Rays 3,810 3,086 5,01 5 1553 14421 16 1,527
(138 (aan) (2091) | {61 9:? GEB Cien (27 m) oy %)
T.31 10.57 11,66 5.70 5.85 9.3%
Sharke & 1,845 2,562 3,107 69,%22  €,485 £,550 1,416 1,108
skaten (13.73) (23.47) m m) (17.51) (21.27) (20.20) (13.71) (25.96)
3.5¢ 8.78 6,614 7.38 7.5 5.26 112
Miaooll- 14,836 10,001 12,346 30,580 19,256 5,611 (3]
amous  (110.44) (91.61) (80.47) (21.99) (3672) (59.39) (58.31) (18.23)
fishes .26 2875 15.91  33.54 21.48  20.84 499
Totsl 3,013 1&.,.59? 115,027 = 89,5642 26,929 15.}"'
UB? 84) (261 aa} (21O 3:) (263.83) (286.57) (2’6.-.-1) (219 80) {364.8.)
100,00 100,00 00.00 100,00 100.06 100.00  160.00 100.0°

28 PARTICULARS OF HCURS AND C.

CaIfE FLR HUWOR

1411

absh ¢

ICHES OF
& RG) FROX 19€3-19nT

latituie Larrer vesnela only

All veancls

1965-1967
15 19 1865 1966 1067 Patal tot-*
bl i w i 135:3% 135+33 130433
{ea) e i e S 52,099 52,099 §2,099
.- . .- .- (587.8.4) (ger.e) (307,80
169 o 49060 3 - 2 uu 109,17 13
(Walvan) 15 424 92 8 25,192 33
v {237, ‘i(‘} (267.40) {ene
30,00 1,00 ; z.m 8h
nil (338
nii nil (2 (.'-15 m)
T,479.12 8 BL 3,998.89 Te795.02
Y 207085 3,00:,695 1,511,375.9
(292.55) (263.39)  (185.34)
B? "5 398.89
115,027
lsv ) (286.57)
. 11,25 524,21
“a 5,020 89,642
. 5.22)  (276.:3)
= o 36.25 1C2.75
17,660 ix 26,92 33,523
(238.77) . {275.80) (226.
22° 8 1:.18 50 7.. 5
{Dwarke G438 .
Auten §)  (665.00) (225 oz) CL =

FABLE VEIT

MOWTALY )hvu GQUARTERLY CATCIES IN K6 (CATCH RATE IN He)

P ALL FISEES DURIKC 1962 TC 1947
TG R 156 1955 1966 1507 Pt
Tanue iy 33,762 Fy350 23,02 54,991
(154.31) \165 54) (99.16 (205.92)
PobrunTy Fibp il 26,500 39,739 .
(163.88) {111.56¢) (146.59) (25%.u47)
Mareh 51,378 36,465 +6,227 16,7255 3
(311.75) (130.26) {172.62) (140.58) (1r2.72)
ipsil 36.723 16,583 37,104
(181,25 (150.82) {177.e1
Yoy 51,121 £5,964 19,690 47,248
(z7:.35) {212.99) (175.34) (197.352°
Juru 17433 11,293 37,451 22,490 @ 19,577
28y (i3 (aban) (247.39) (m:zz:; (198.27)
July 12,574 100 14,082 6,47 . 8,307
I (666D (saen  (amsiin (216.85)
August 12,595 ¥ st 15,536 19,666 16,0¢
(299.22) ) ie (433.60) (258.76) (310.43)
September 8,520 . e 30,921 27,36 22,27
(341.'12) i a2 (229:19) (212150{ (231144?
Cetober 19,5C5 36,790 . 41,954 69,732.5 a1,
(231.51) (263.75) =& (231.39)  (299.91) {asi.m
Movochar 30,865 66,180 3,310 87,906 54,551 48,563
(254.33) (328.08)  (9s.11)  (362.89)  (276.00) (179.05
Decamber 35,0768 75,291 16,465 81,53 54,111 52,297
(D25 (@0 (A% (15031 (5069 (aeeae)
18t quarter 715, 4¢C ( 96.1'5? 1?.00; (wa. : (1;; zgg.s ]‘:,g ?;l)-
234,34 131,63 161,45 142.02, 2
32,545 26.91% 46,258 21.82¢ 29.15% 30 208
nd quarter 115,493 84,507 152.273 126,182 64 548 104 'S'i'g
76.81)  (137.08) 177.54)  (207.53) (1 %) (169
12,607 23,665 42.7% 25. 264 %
574 quarter 34,057 172 14,042 52,950 T,035.5 S 65245
(328.18) (66.57) 152.95) (zu 30) (azs 61{ (m 22)
3.6 0.C3% 2.55% 0.60% 149 6
Atk quartor 69,449 176.261 19,776 2121397 176,394.5 135 15?-5
(224.42) {282.79} 7130.59) (277.22) (332,51) (213 16
35.24, 19.59% 640 42.32% 430598 35 068
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4 (0ATCD RATE IF X§) DF CATECORIES

GUARTEILY CATCESS
€7 FISEES ERGM 1963 IO 1967

C:;-gg:: Querter 1563 1965 1965 1966 1967 Averige
Shol 1st 5 £.513 823
(10.22) (.01} {11.99)
2nd 4,707 5.'}4? 1,832
(11,24a) (.94 134 OD) 515'."513“'10&3 DEP?H OF ALL FISH IN DIFFERENT LATITUDZ Z03E:
sk (1 E]; , . E;;\ 1,05? . TORT IK HOURS AND CATOH RiTEs IN xc’
T 11.59) {518 (8.5}
ith 1,876 5.4 9,073 1,861 2,583 Teteelt Fafn s Bomio
(3.;&) (6.58) (11.90) (3.a7) (6.04) s 110 1=20 A1=30 34-40  41-50 51-80 6170 T1-20 S1.3C
Keth 1st 251 3,436 o8 6,035 4,00% 2 vap 5%
5 ; 656 ek o (2 5° F o 5 46.58 16,00 36,75 9.5 ., 23 s
(6.51) (4.67) (i :33) (B.91) (7.04) (4.42) i 4 4T0.200 387.08 375.33 129.5? . 3 .
e 284 1,491 3,538 3,338 30 " : ; i
©6) (@@ GEE) G (258 L il L O T
. 4 52 437, . 00 17z
3rd 123 nil 53 400 3§90 £3.73
(1.21) " (0.58)  (2.08) (2.3 (1.75) " g ‘?2";? g as 300
-y 20, 56, 1857 . 294.00 .o
4tk 1,742 T18 1,623 A, 185 27? 2028 5 ]
(2o67) (1.44)  (1e.o3) (8a11) (0,51 {4.02) 1888 7400 &14.45 1,080,082 706,16 297.66 83,25  17.50 6400 .o
i 104.60 199.20° 259,91 301.18 32T.81 3T1.60 236448 134417 e
Dhoms 15t 345,608 24,133 3 33,332
(74.33)  (32.03) ] (43.96] 9% § . 41,30 871.93  55.0T 78.53 13.50 .. s
. 158,67 202,63 439.30 433.47 161.%8 . ae
2na 40,032 33,950 35,650 6 .
(35087 Fa2h) (&2 Rk A I 3o BN o S o 00
.o .- . - . 223, B 165, .
5rd i 14,7:% nil (M.«ca 17,21? E1C.’i? 21% % p— 9,58 9 59 R o
140,00} i 0344 {84.00 26,89 €8 iy . e . -e .
. 320.40 197.60 1306«5 189.78 .. .. . .
4th 32,2 109,322 72,52 11,510 59,789 o
(RO.B5) (173.45) (9575} (1i4.81) {133.28) 2 .- m 5.0 18, 3,08 6,16 . . .
. - 203.78 229 232.79 226.71 . e o e
Dars 1=t 163 620 494 997 A1l zones 7
{0.33) {1.1%) (©.97) (1.38} Rifart 20,17 939.87 1,253.88 959,50 451.92 203.75  41.08 13.00 T.00
amd 130 405 8 [ . 27,615 5
(633 t0.45) ©.14) ateh 2,067 193,86 327,615 271,655 150,269 72,645 17,845 1,946 813
- i i x 55 181 167.¢4 206.26 261,25 283.12 332,57 356.54 109.97 149.69 118.1¢
B . . (0,300 %
4t & 100 65 SAREaT
‘ (0.16]  (0.16) {.12) MONTHLY F13THLBUTION ¥Y DEFTI OF ALL PISE
— - i - s (CATCH Eaidlh i XG) IN DIFFERENT LATITUDS ZONES
. 25
(Ea7)  (3.03) {2:54)
- latitude Honths i Deyth Fang 2
2nd 4,535 1,784 af? 48 ¥ anjg in Sotras
10, it (2.6 £ s fighed = = 3
(10.59} (2.90} (2.62) G=10 3120 29=30 31-40 47-50 53-60 61=70 71-80 @1-9(
3rd 525 wil 1 o =
(4.99) " {a.57 15% 8 g:\:u:{w e B65,00 423.92 397.10 434,52 130,31, e e
48n 4,937 2,270 €3 5,216 1,618 ecerlbor | .. 42220 456,67 290.00 ., ik = o
(12.39) (3.60)  (0.52) (3102) 16° 5.08 265,25 244.54
s S B R i St ,,s 2% 45010 399750 L3y 1o 12flon v2don aeking
b X .32 .13 o MM o oar e A e o6
2md 1,089 1,510 6,734 4% 1,528 17° F Janus To : ;
(e @D ) (Be @om) : T T 25; gg géf GEREmge . e
3rd 237 nil a73 7 190 272 f,\..:;‘ # Ve B400 e b
(2.2¢) {5.48} (0.37)  (e.93) {2.35¢) Soptembar 5 o . -
i 15 14 1,519 1,998 206 % 18% ¥ Jases 3.00 161,65 229,30
DO T SRS S5 S O S O ) iy D A R
Catfioh 1at 4¢5T4 6,856 2,975 20,291 9,202 :mii" seie 681 18 230,50 225.26 21 -3 M’ i
&y 3 129 FER T e 243,30 26E.7% 260.73 10 55 352o6‘5 100.00
(529 (9.30) (3.87)  (35.65)  (13.33) fﬁi ?éf'?é 3;353 gg; 12 211 3’ 267 “_ i??i‘ 13416 .
B 15,154 2,180 a3 3,387 7,556 Jui 5 i 4 5 i ke
fRalan (alen li'm Goteo) (373 inmat ke 158 Saacas saecae o5 b4
T o= 119 el 2,362 5B 2,750 3547 Sestonber .. 187.0% 199.AC 250.27 202.50 22‘;:50 b i 7,
(16051 B (25.65) ooe) G (evia) St 4 - zss ,g 19653 2190z 4069 d9n.de L S A%
N 29.07 459.86 230.00 mil e e .
atn pem s 8,959 21,367 9,033 Tovadior 2346 i1 708 Se05 Se0 sadE L L o
(18] {13.08)  (52)  (1.05)  [se.36) (1R.22) 19% 0 Jasiaty
3 215,94 210,85 . . . -
Proens 1o% 300 iu? 2,::9; 4,600 521 1,62 Fobmiapy §i0q 12000 9189 64090 oo o 5
(04835 (0e34)  (2036)  (5.99)  (o.31) (2238 e - ;;; 2 i e i L L 2
- B . 318.80 460,55 e
2ma 694 3,902 2,052 1,7 2 4,925 Hay .- . 59.83 2m 248.00 1 i 1 i
(1.66)  (Ba3e)  (2.713) (_29:1!(’? (0.53.; (6-35) e S e 1§g.4'}1 m—??u gt Tr P 1|s .69 3 =
o < 0 19459 o
3rd 2,720 nil 192 2,03 3416 1,622 Beptomber % e Wae 110 o 32 5 . . et
(25.86) " (2,09) (m:sz? P S Dutobes SRTLW ea; ;'ﬁr 4;3 N &
+00 475.00 2.00 o .
ey 5113 63 o8 e 6,632 1,268 e SR o e Bl - T D o
(9.}2) (oan)  (e65)  (1.33)  (12.56)  (9.01) 2°F  Febrary by T
= 1}4 IE 210, as s
Says et 39a752 26,460 21,206 3,353 39,140 31,182 iy 1 o ]
(80,72) (33.28) (23.34) (40.86) (83.77)  (45.19) - ] 131.35 207,04 ..
B -195.81 2 6 1 A
nd IEIE S L S L A 19,562 22,723 Jom SO s anas ;1? 8 ‘6”5
(73028} (23.8¢)  (19av7)  (56.T3)  (5H.an)  (4n.20) g:;;f“m'_ . 198,66 255.26 .. 3 o
© 36 A e p
3ra 8143 100 2,130 13,330 10,163 T g0y . DEE e T .
(19.:9) (66.67) (23.33) (80.16) (49.63)  (60.72) :,‘“"p ¥ - 320.33 200.00 .. s o s
oril . .- 211.03 207, . =5
4t 12,099 13,388 4,550 $8.570 7,73 18,748 Jume . .. 21 Seniat 15eiie 5 -
(30.3) (20 (23 (q2.en (a2 G188 ey - - - . i ;]
. P 05,74 -228. ]
Sharka & at 8,341 6,63 10,765 5,99 8,10 3,584 . . . PR BT e i pd
Skaton (16.94) (p.oz {12415} (11.12? (13.39 (12.84) et . ¥
2nd 7,139 51556 6,604 54040 [ ‘ . -
o) (Glen)  (x 0053 o3 oser
3rd 1,814 ndl 670 2,465 &,925 1,97F
et B (.28)  (eid)  (26s) (16033
ath 3,188 6,528 1051 16,573 8,35 7,136
(m.00)  {10,36) (6.94) (2_1.'7!) (15.5.11 (14.39)
Hiscell- st 15,84 22,165 36,213 16,365 13,040 0,73,
anagus (32.18)  (30.16) {s0.33) (zi.d2) (a2 91') (30,06,
znd 13,320 16,021 27,6e1 10,589 9,727 15,414
(31.93) (26,02}  (57.10) ('ﬂ.;al (25.33)  (=8.cx)
374 23,017 nil 1,369 74 8,51 £ 3,830
(d8.11) “ (17'80) (as.':a (}3.yai (32-08}
4th 1,238 29,193 51,941 26,673

E:,)n 25,650
(63-61)  (40.66) (s.37) (38.20) (95.84)  (53.7%}
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AR . XET

DISTRIACTION BY LEPTH
{CATCE RATES IN KG) IN

categ ries of fishes

o d 25 ead = “ateh por hour
e Ghol Koth Dhoza Dera “ar- as  Jat- Prwsas Hays Shors  ac. Jatienil nnoe Raions 2
metrea bara £3. & s Jovarmnent of India Bull trazlurs of
skate: exploratery vessuls'  Hew Indiu Fisherics

11220 10,18 nil 310.91 ndl LT3 T3 16,18 0.3 28.36 32,36 .36 505 futeh 3 937
21-30 12,56  mil 248,71 mil L33 33,28 3.39 50,24 12.77  24.53 & = 129

31-40 £.25 nil 142.52 nil 1.1% ‘ail  71.56 1,87 40.94 11,56 11,25 Diarka 646
41-50  mil 841 76.26 nil 2.06 0,70 120,39 1.29 10.97 10,06  33.60 540

51-60 1.04 nil  wmil nil 1.82° ail 73.25 nmil nil 1.9 1156 : 217 % Perbundar 560 ]
1-10  nil nil  nil nil  adl’ nil 150 il 1450 nid nil 8% Veraval e
11-20  5.68 1,56 51,09 22,50 nil .98 1845 3:27 10.50 4,67 0.55 L Lo 523

2130  1.05 ALl T7.63 mil 4.74 nil 48.95 4016 79.74 1037 1704 AR

59230 1,70 mil  B2.16 mil 1,62 rnil 86,94 11.64 21.01 26,30 15.09 6T
41-50 nil ndl 150,33 nil  nil nil 78.33 27.00 72.00 33.67  H0.00 . Cambay §

51-60  ail nil  50.00 mdl nil =#il 60.00 nil  mil 15.00  nil g R y . 576

61=70  nil il 50,00 nil mil nil 60.00 nil mil 15.00  nil Bogtay: N

71-80  nil nil 40,00 mil nil nil 60.00 nil  mil 15,00 T.00 380
81-90  nil nil 38,85 nil il afl 52.85 nil  edl 27.43 3,00 a®

18" K Sombzy S 598

1=10 1.45  nil  39.03 ndl 1.79 nil 31.24 nil 24.59 17.91  11.99
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AREAS COVERED & CATCH PARTICULARS
GOVT. OF INDIA VESSELS, BOMBAY BASE,1961-63
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AREAS COVERED & CATCH PARTICULARS
GOVT. OF INDIA VESSELS, BOMBAY BASE, 1964
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AREAS COVERED & CATCH PARTICULARS AREAS COVERED & CATCH PARTICULARS
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FISHING EFFORT & CATCH TRENDS OF FISH CATEGORIES

AREAS COVERED & CATCH PARTICULARS
GOVT. OF INDIA VESSELS, BOMBAY BASE
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{ MONTHLY AVERAGES FOR 1963

, 1967
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CATCH TRENDS OF FISH CATEGORIES
( MONTHLY AVERAGES FOR 1963-'67 )
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Fig. 7. Monthly catch trends of caregories of fishes in the landlngs by
the Government of India {ishing vessels of Bombay base.
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