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ABSTRACT

The regional and seasonal abundance of Lactarius in the offshore waters,
heretofere unknowr:. are studied in detail from Bombay — Saurashtra waters, Of
the six regions. in tis zone, Kotch ranked highest in Lactarius fishery, both in total
catch and catch ratz followed by Porbunder, Dwaraka, Veraval, Cambay and Bom-
bay regions. The fiuctuations in Lactarius fishery for the period 1957-63 in the
6 subareas are discussed in detail. Lacterius is found to concentrate in the 20-45
m depth range, 30-35 m being optimum. The distribution pattern through the
various seasons studied, showed that the depth ranges also change according to
the season. The average catch rate is observed to be highest in the second
quarter of the year. A gradual north-south migration of Lacrarius from Kuich
commencing in April culminates by January at Cambay.

It seems to move from the 25-40 m ranges in March-April to the 40-70
m range in May-June and the reverse movement starts in August-September.

INTRODUCTION

Lactarius lactarius, known as Perwi (Marathi}, Saundala (Kannada) and
Parava (Malayalam) on the west coast and Sudumu {(Tamil) and Kuthippu
(Telugu) on the east coast of India is a good-quality fish growing up to 25-28
cm in length. From the fishery survey data collected by the Central Marine
Fisheries Rescarch Iastitute it is seen that Lactarius has formed 0.43% (1970)
to 2.37% (1959) of the total annual marine landings during the sixteen year
period from 1955 to 1970*, The major part of the catch comes from the inshore
fishery. The extent of the occurrence of this species in the offshore waters
and its regional and seasonal abundance are not known from any of the publish-
ed reports. Hence in the present work an attempt has been made to find out
the regional and seasonal distribution of Lactarius based on the landings of the
New India Fisheries bull trawlers which operated on the north-west coast of
India from Bombay to Kutch during 1956-1963. o

* Annual reports of the Central Marine Fisheries Research Institute, 1954-55 to 1962-70.
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ANNUAL LANDINGS AND REGIONAL ABUNDANCE

The fishing grounds on the continental shelf off the north-west coast
of India where the New India Fisheries vessels operated have been divided
into areas each with 30 miles on the iatitude and 20 miles on the longitude.
They are either serially numbered or named by alphabets (Jayaraman et al
1959)., The areas have been grouped intoc 6 regions namel
Kutch {P-Z), Dwarka (K-0), Porbundar (A-J), Veraval (1-7), Cambay (8-26
and Bombay (27-52). The annual average catch of Lactarius from 1957-1963

(log data not available for 1959) from all the regions amounted to 2,21,243 kg
forming 6.24% of the total average fish catch of 35,46,394 kg. An average
effort of 4632.28 hours was expended in landing the above catch giving 47.76
kg per unit of effort (Table 1). The landings were the highest in 1960, about
the annual average in 1961 and 1963, and below the average in 1957, 1938
and 1962. It will be seen from the table that the Lactarius catch increased
steadily over the years from 1957 to 1960, then declined in the next two years
and shows a rise once again in 1963, The figures for catch per hour and the
percentage proportion show the same trends as the annual yields of Lactarius.

In respect of both the catches and catch rates of Lactarius, Kutch ranked
first followed by Porbundar, Dwarka, Veraval, Cambay and Bombay (Table
1 & Fig. 1). The Lactarius catch in the Kutch region during 1957 and 1958

TaBLe 1. Annual catch, & Catch rate of Lactarius fished by
bull trawlers, 1957-1963.

Region 1957 1958 1960 1961 1962 1963  Average

Kutch 180 4554 365742 199422 127674 131706 138213

(266) (37.31) (10922) (75.04) (67.68) (98.78)  (89.49)

' 9.62%

Dwarka 12600 16416 23832 14346 6030 17478 15117

(9.02) (I845) (64.63) (60.06) (42.93) (147.06) (28.77)

4,30%

Porbundar 82656 110682 17946 23076 19746 42138 49374

(57.96) (69.58) (19,64} (35.60) (19.72) (42.78) (45.44)

631%

Veraval 11461 12150 5364 11178 5112 18468 10622

(21.86) (1740} (1397 (27.14) (1937) (47.76) (24.18)

3.95%

Cambay 7956 19134 1206 1944 6966 10944 3025

(3.96)  (10.83) (827) (297) (9.62) (1451} (7.9%)

: 1.15%

Bombay 7 216 " Nil Nil 35 i8 57

0.95)  (262) -(0.0D) (0.00) (1538) (124)  (1.54)

: 0.56%
Unspecified Areas 450
{26.61)

Total 115375 163152 414090 249966 165564 220752 221243

(21.16)  (32.22) (B80.24) (54.17) (41.58) (41.58) (47.76)
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was very low. This was due to the fact that the vessels operated for only
one and two months respectively in this region. In the subsequent years fish-
ing was carried out more intensively. The highest catch of Lactarius was in
1960. In Dwarka as also in Kutch, the catch increased from 1957 to 1960

KU“CH DWARKA
BOMBAY. OQREANDAR
cmam.l I-VEMW

Fie. 1. Percentage of Lactarius catches in Bombay-Savrashtra region.

and declined during 1961 and 1962 to increase again in 1963, 1In the Por-
bundar region, in 1957 and 1958 the catches were high, but during 1960 and
1962 they were very moderate and in 1963 there was again a fair increase.
In the Veraval region the catch was the highest in 1963, very low in 1960 and
1962 and during the rest of the years it was moderate. The catch per hour was
the highest in 1963, and moderately high in all other years except in 1960
when it was the lowest, In the Cambay region the catches were very unsteady,
the highest for the period. being in 1958 and the lowest in 1960; the caich
rates were the highest in 1963 and the lowest in 1961. The Bombay region
was poorly exploited by the New India Fisheries vessels as is shown by an
average of 29.30 hours only expended in this region against 439.54 hours
(Veraval} to 1543.84 hours (Kutch) in the other regions. The annual aver-
age catch for Bombay was very low, being 57 kg only, which is too meagre
for a study of the annual fluctuations (Table 1). '

To ascertain the area-wise distribution of Lacrarius annual averages for
this species have be:n taken based on the catch data for three alternate years
namely 1958, 1960 and 1962 in the continuous period of 5 years from 1958
to 1962, The region-wise and area-wise data on catch and catch rates are shown
in Table 2. It will be scen that areas yielding high catches and catch rates
are in the Kutch region; thus areas V°, ‘S, ‘P, ‘X’ & ‘R’ vield a catch rate
of 196.40, 177.55, 13846, 132.12 & 105.06 kglhour, the rest of the areas
giving catch rates varying from 15.38 to 96.49 kgjhour. From the catch abun-
dance ‘R’ ranked first with over 95 tonnes. In general it can be stated that
‘R’, ‘8" and V" have proved to be very good areas from the point of view of
catches as well as the catch rates.



TABLE 2. Average Areawise Catch particulars of Lactarius for the years, 1958, 60 & 62.
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- In Dwarka, of the four areas fished ie, ‘K’ to ‘N’ the catch rates are
generally poor except in ‘N’ which has registered over 50 kglhr. The highest
average catch for this region also has been from this area, being slightly over
13 tonnes.

Porbundar has yielded much better catches and catch rates than Dwarka.
For this region the highest catch rate is over 100 kglhr from area ‘D’ for a
catch of over 10 tonnes. However, the highest catch of over 26 tonnes with a
catch rate of about 57 kg|hr has been from area ‘A’. Thus areas ‘A’, ‘D’ and
‘B’ are fairly productive, : '

In Veraval, of the three areas fished, area ‘3’ has given the highest catch
rate of only about 25 kglhr. The catch was nil in area ‘1’ and very moderate
in area ‘2’ with an extremely poor catch rate.

In the Cambay region the highest average catch rate has been only 18
kglhr in area ‘10°. Areas ‘12’ and ‘18’ have registered about 16 and 13 kglhr
and in the rest of the areas the catch and the catch rate have been either nil
or extremely poor.

In the Bombay region the highest catch rate has been only 4 kglhr for
an extremely poor catch of 72 kg obtained in area ‘38’

REeGioNAL DEPTH-WISE DISTRIBUTION

Taking all ths regions together Lactarius seems to be concentrated bet-
ween the depth ranges of 20-25 and 35-40 m. Based on the averages of the
three years 1958, 1960 & 1962 the depth range 30-35 has been found to give
the highest average catch rate of 80.61 kglhr. 1t is slightly less (76.22 kg|hr)
in the next higher range of 35-40 m.  But this depth range gives consistantly
high catch rates during most of the months (January-April, ranging from 36.21
to 116.58 kglhr and again during September-October, 187.44 & 121.25 kg|hr),
The average catch rate in the lower depth range going higher because of the
very high catch rate of 173.15 kglhr in this range as compared to 12.50 kgihr
in the other, during the single month of August. The catch rates decline -
steadily from the 40-45 depth range to the greatest depths the trawlers fished.
It can be concluded that the best catch of Lactarius could be made in the depth
ranges 30-35 & 35-40 during February-May and August-November where
the catch rate variation is from 56.04 to 173.15 kg|hr.

In the different regions in the different depth ranges there seems to be
no uniformity in the extent of the availability of Lactarius (Table 4). In
“Kutch” the most productive depth range seems to be 30-35 m. The catch

tates have been found to decrease gradually on either side of this range but in
the deeper ranges namely 50-55 m and 55-60 m there was again a slight rise.
In “Dwarka” on the other hand the highest concentration seems to be in the
35-40 m range. A sudden and high increase in the catch rate was noticed in
the 45.50 m range, but this is due to only 6 to 64 hrs fishing effort,



TABLE 3. Average depth-wise. monthly landings of Lactarius for all regions, 1958, 60 & 62.

Depth
range Jan. Feb. Mar. Apr. May June Joly Aug. Sep. Oct. Nov. Dex. Average
20-25 18 Nil 738 Nil 3474 5607 207 6444
0.24)  (0.00) (134.43) 0.00) (63.07) (147.16) (701) (63.30)
25-30 783 8496 11238 3087 Nil 1764 369 11727 7485 13706 46211
(7.52) (49.54) (132.06) (12549)  (0.00) (100.28)  (2721) (135.12) (64.44) (55.13) (69.09)
30-35 2622 5718 10621 10878 3744 27 Nil 3141 26198 3780 5706 3198 65841
(20.97) (56.04) (110.16) (98.64) (70.89)  (3.79) (000} (173.15) (15837) (83.70) (60.18) (30.61) (80.61)
35-40 9786 12300 26966 11928 6024 189 90 1170 26172 9657 3120 3974 96919
(36.21) (60.49) (116.58) (10540) (7027)  (2.28) (982)  (12.50) (187.44) (121.24) (58.33) (1421) (76.22)
4045 918 3210 3240 1134 8598 750 1458 1530 1548 1782 72 764 21101
(21.94) (134.31) (10.60) (4838} (21.53) (554) (12,04) (4.24) (1521) (21.63) (28.80) (22.52) (27.45)
45-50 72 180 72 558 1125 1350 1320 192 198 18 Nil 4044
(21.05) (7347)  (327) (60.85) (38.53) (18.88) (872) (4.38) (5.95)  (1.62) (0.00) (12.45)
50-55 36 Nil 3798 198 48 294 162 20 3168
(512)  (0.00) (7518) (401) (DO7)  (4.34) (2.56)  (3.63) (12.66)
55-60 252 144 54 174 112 90 198 984
(8.79) (16.65)  (411) (185) (1.69) (2.67)  (3.30 (3.87)
60-65 81 2142 18 90 225 Nil 126 2520
(1.56) (5594) (0.74) (1.50) (LO%) (0.00)  (8.08) (11.60)
65-70 126 234 198 Nil 18 18 354
(3.15) (13.64) (617)  (0.00) (0.71) (263} (6.41)
70-75 18 18 Nil Nit 18
(15.65)  (0.63) (0.00)  (0.00) (1.50)
Total 14199 29904 52173 29556 25719 2838 3378 8428 54755 30870 21910 21849 247604
(24.61) (57.76) (69.80) (79.89) (5647) (7.05) (6.12)  (9.52) (89.74) (66.07) (72.08) (57.24) (55.64)




TABLE 4. Depth-wise catch and catch per hour of Lactarius in different regions (1958, 60, 62)

RegionyiDepih  20-25 23-30 30-33 33-40 H)-45 45-50 50-55 55-60 60-65  63-70 70-75
Kutch 16308 101592 139560 189414 41850 2592 5742 772 108 — —_—
(80.37) (89.25) (116.73) (101.09) (60.49) (39.32) (62.82) (100.78) (49.54)
Dwaraka 3024 8640 5242 24152 2232 2988 -_ - —_ — —_
(35.40) (18.39) (15.33) (54.68) (41.52) (403.78) -
Porbundar Nit 27824 45342 58704 11086 4788 558 54 18 Nil —
_ (0.00) (90.39) (71.99) (68.34) (13.88) (10.28) {4.22) 0.91) (1.26) (0.00)
Veraval Nil 522 4680 10330 4140 216 1836 648 234 Nil Nil
{0.00) (22.92) (26.89) (50.72) (14.72) 1.27) {7.73) (3.31) (2.00) (0.0} (G00)
Cambay — 54 2700 8136 3942 1512 ° 1224 1422 7200 1062 54
(3.02) (2576) (18.83) (10.93) (6.09) (441} 3.38) (13.91) (6.86) (1.55}
Bombay — — Ni} Nil 54 36 144 54 Nil Nil —
(0.00) (0.00) (2.69) (2.20) (10.35) (3.10) (0.00) (0.00)
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In “Porbundar” the concentration is found to be the highest in 25-30
m range, the catch rates declining gradually both in the shallower and deeper
ranges unlike in “Kutch”. In “Veraval” also the same pattern of concentration
as in “Kutch” and “Porbundar” is shown except that the highest catch rate has
been from the 35-40 m range as in “Dwarka”. The pattern of distribution of
Lactarius in the “Cambay” region is the same as that of “Kutch™ but the de-
cline of the catch rate in the deeper ranges is gradual except for a rise in the
60-65 m and 65-70 m ranges. In “Bombay” region the fish has been obtained
in the 40-45 to 55-60 m depth ranges only, during the infrequent operations
of the trawlers.

Out of the 35 areas covered in all, five areas have been fished for less
than an hour or a few hours only, and even though such areas have given high
catch rates they have not been discussed in the following account of depth-wise
distribution in different areas as they fail to give a correct picture of the dis-
tribution pattern of the species in time and space. Only areas which have been

fished for over 10 hours have been taken into account for the purpose of this
study,

In the Kutch region the eight areas ‘Q°, ‘R’, 'S, 'T", ‘U°, ‘V’, ‘X’ and 'Y
fished for a sigpificant length of time, have given constantly high catch rates.
They have been higher in the shallower — 20-25 to 35-40 m depth ranges
than in the deeper ones. In the former ranges the catch rates have generally
been 100 kglhr or more (the highest of 589.67 kglhr being in the area ‘S’)
while in the latter they have been less than 70 kglhr except in the depth ranges
55-60 and 60-65; 45-50 and 50-55; and 40-45 m ranges in the areas ‘R’, ‘V’
& ‘Y’ where they have been above 100 kglhr (Table 5).

In Dwarka the areas fished were ‘'K’ to ‘N’. In the first three areas
the catch rates in general have been poor, varying from 0.00 to 42.98 kgjhr;
in area ‘N’ they varied from 4.86 to 69.64 kglhr. . There has been an unusunally

high catch rate of 468,29 kgihr in this area in the 45-50 m for an effort of
6.15 hours.

The areas ‘A’, ‘B’, ‘D’, ‘E’ and ‘H’ which form part of the Porbundar
region have been fished from 20-25 to 60-65 m ranges, Of these ‘B’ yielded
no Lactarius in the 30-35 to 45-50 m depth ranges. In the remaining ranges
the catch rates varied from 3.24 to 12.00 kg|hr, In the rest of the areas the
catch rates have been better in the shallower depth ranges of 25-30 to 35-40 m.,
They varied from 46.78 to 156.61 kglhr as against 0.00 to 26.69 kg|hr in the
deeper ranges, exception being in area ‘D’ in the 40-45 m range with a catch
rate of 94.21 kglhr.

In the Veraval region areas ‘2’ and ‘3’ have been fished for an appre-
ciable length of time. In these areas also the catch rates have been higher,
being 24.07 to 103.30 kglhr in the shallower than in the deeper ranges where
it varied from 1.16 to 34.26 kg|hr,



TABLE 5. Depth-wise distribution

of Lactarius in the different areas (1958, 60 & 62)

A"’alm 2025 2530 3035 3540 4045 4550  SO-55 5560 6065 6570 7075
1 2 3 4 s 6 7 8 9 10 11 12
A - 12330 24660 37296 3258 1008 198 — — - —

(110.06) (71.91) (6588) (2669) (7.70)  (2.80)
B — — Nil Nil Nil Nil 234 54 18 — —
(0.00) (0.00) (0.00) (0.00) (8.19) (1200} (3.24)
D — 7164 11556 9218 2052 Nil — — — — —
(90.90) (102.55) (156.61) (94.21)  (0.00)
E Nil 8424 4338 9218 3132 2556 %0 Nil Nit — —
(000) (69.53) (51.66) (46.78) (14.42) (17.53) (4.94)  (0.00)  (000)
H — - 4896 4950 2610 1224 36 — — — -
(55.74) (2761) (6.10)  (7.10)  (2.71)
K Nil 36 450 54 Nil —_— — — — — —
(0.00) (0.62) (629) (1.36)  (0.00)
L — Nil 162 18" Nil Nil — — - — —
(0.00) (2638) (235) (0.00)  (0.00)
M 2916 1098 1368 Nil — — — - - - —
(2294) (4298) (19.92)  (0.00)
N .36 7488 2650 22694 2250 2988 — — — — —
(4.86) (69.33) (13.98) (62.05) (69.64) (468.29).
P — — — 162 — — — — — — —
‘ (138.46) _
Q 12546 7740 4482 10800 13410 1944 774 — — — —
(97.68) (47.60) (21.64)  (43.57) (66.44) (59.40)

(21.72)
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TasLe 5. (Continued)

12

1 2 3 4 5 6 7 8 10 11
R 936 43902 117090 95778 20448 900 310 5256 702 108 —
(120.77) (9122} (822.20) (106.82) (73.09) (2741) (55.86) (119.45) (106.69) (49.54)

S — — 2376 19188 666 108 482 — — — —

(108.64) (589.67) (25.78)  (9.29) (13.14)
T 1170 - — — — — — — - — —
(63.48)
U 726 18828 6156 5004 Nil — — — — — —_
(19.01) (77.39) (112.68) (54.42)  (0.00)
v 576 11880 60480 10656 144 1044 252 — — — —
(130.32) (211.76) (233.10) (132.37) (24.66) (100.38) (i07.69)
X 360 — 6228 126 108 72 18 72 — — —
(144.00) (163.85) (57.14) (1581) (66.67) (16.67) (65.45)
Y — 2952 288 234 2934 566 — — — — o
(105.96) (50.70) (42.39) (117.41) (78.35)
Z — — — — — 18 — — — — —
(15.38)
1 — — — — — Nil Nil — — — —
' (0.00)  (0.00)
t — — — — — — — — —_ — Nil
(0.00)
2 Nil — —_— 344 432 90 1098 270 316 Nil —
(0,00} (10330)  (5.42) - (1.16)  (9.29)  (L81)  (0.33)  {0.00)
3 — 522 4580 9390 1854 36 738 90 198 — —
(2407) (41.95) (52.35) (13.96) (043)  (6.19)  (2.32) (34.26)
10 — — — 72 72 990 792 504 6030 9% Nil
(12.08)  (221) (2277) (813} (1L51) (70.38) (B44)  (0.00)

26
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1692
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{21.4%;
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{0.00)
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(0.00)
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3708
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306 .

(10.80)
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324
(10.95)
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18
(7.20)

486
(3.99)
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36
(5.29)
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- - 18
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18
(4.63}

270
(2.64)

Nil
(0.00)
18
(0,94}

Nil
(0.00)
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(12.00)
Nil
(0.00)

414
@27

198
(2.40)
Nil
{0.00}

Nil
(0.00)
Nil
(0.00)

720
(3.88)

396
(4.76)
Nil
{0.00)

Nil
(0.00)

432
(5.10)

306
9.78)
18
(15.28)

Nil
(0.00)

Nil
(0.00})

Ni!
(0.00)

36

5.1
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- (0.00)

Nil
(0.00)
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Eight areas were fished in the Cambay region, Here as in Dwarka the
.catch rates were rather poor, the highest being 70.38 kglhr only. In the two
areas ‘11’ and ‘18’ the catch rates were comparatively better. The only differ-
ence from the other regions and areas being that the caich rates did not vary
very much from the shallower to deeper ranges. '

In Bombay region only four areas have been fished but the effort spent
and the catch rates obtained have been insignificant. The only catch obtained
has been from the 4045 to 50-55 m ranges in the areas ‘38’ and ‘43,

SEASON-WISE, DEPTH-WISE REGIONAL ABUNDANCE

The season-wise abundance of Lacrarius for all regions considered to-
gether shows that catches were high during the first two quarters; then they
dropped down to nearly one half during the third, and rose again in the fourth
quarter, In the first two quarters the average catch rates were 56.32 kglhr
and §7.06 kglhr respectively, but in the third quarter the catch rate was low
being 25.70 kg In the fourth quarter it was again fairly high (52.43 kg).
The catch trends seem to be fairly steady round the year except during the
monsoon period corresponding to the third quarter of the year (Fig. 2).

In Kutch the second guarter has given the highest catch rates. It de-
clined in the third and fourth quarters and was lowest in the first quarter.
In the southern region of Dwarka the catch was the highest in the third quarter,
but dropped steeply in the fourth quarter, was the lowest in the first quarter
and showed a significant rise in the second quarter. In the still more southern
region of Porbundar the highest catch rate was in the fourth quarter, The
decline in the catch rates during the second and third quarters was appreciable.
In Veraval the catch rate was the highest during the first quarter and declined
during the second and third quariers. In Cambay the variations in the catch
rates were the same as in Veraval in the different quarters,

Thus the gradual shifting of the highest value of the catch rates from
the second quarter in the morthernmost region of Kutch to the III quarter
in Dwarka, then to the IV quarter:in Porbundar, to the first quarter in the still
southern regions of Veraval and Cambay seems to indicate a southward move-
ment of Lactarius from April of the previous year to March of the next from
Kutch to Cambay.

The pattern of distribution of Lactarius in the different depth ranges
varied with the seasons. As can be made out from the catch rates (Table 3)
the concentration was more in the 25-40 m ranges during March and April
In May and June the fish seems to move to greater depths — (30-55 m). In
July the catch was generally poor but much better in the 40-70 m ranges, thus
indicating the movement of the fish to the deeper waters during the monscon.
In August-September the fish returns back to relatively shallower waters as the
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catch rates are once again higher in the 30-35 to 40-45 m ranges; during Octo-
ber-January the fish moves to still shallower depth range 20-40 m; it is again
available in larger quantities in the medium depth ranges in February. During
May-September the fish is obtained from all the depth ranges from 25-30 to
70-75 m. In the last three months as in the first four months, there is a good
. concentration of Lacfarius in the shallower regions. Unfortunately there is no
data of fishing being carried out in the deeper ranges during the first and
fourth quarters and hence it is difficult to assess the relative abundance of the
fish in the deeper and shallower waters during the respective quarters.

In the Kutch region arca ‘R* was fished during all the twelve months
and Lactarius was landed in every month' except July. During the first
four and the last four months fishing was restricted to the 25-45 m range
and only in May was the extended range of 30-65 m fished. The catch rates
were comparatively poor in the depth ranges fished in January, June-August and
December. The catch rates were consistantly good in all the depth ranges
during the rest of the months. ‘Q’ was fished in all the months except July.
There were no Lactarius landings in September. Fishing was restricted to the
shallower depth ranges of 20-45 m during most of the months, only in May
was the deeper range of 50-55 m exploited. The catch rates in all the months
in all the depth ranges were not as high as in area ‘R’, but the monthly fluctua-
tions in the catch rates in the depth ranges were the same as in ‘R’. Area
‘U’ was fished for nine months in the shallower — 20-45 m range. The catch
per hour was more than 100 kglbhr in the 30-35 m range during February and
in the 25-30 m range in March, August and October. Areas ‘S' and ‘V' were
exploited for eight months. In ‘S’ the depth range of 30 to 55 m was fished;
while in “V* it was from 20 to 60 m, In the former, fishing was mostly in
depths of 30-40 m but in May and July it was in 45 to 55 m range and in
August in 30 to 60 m range. In the latter, the deeper ranges were operated
during August and September, and the shallower ones in the rest of the months.
Area ‘S’ gave exceptionally good catch rates in the 35-40 m range in September
and October, Area “V’ in the 30-35 m range in February, March, August,
September and November and in the 45 to 55 m range in September and in
the 20 to 30 m ranges in April, October and November has given very good
catch rates. Areas ‘X’ and 'Y’ have each been operated for four months only,
In ‘X’ the deeper ranges were fished during May, and the shallower ones in
April, September and November. The depth ranges 30-35 m in April and
September, 45-40 m and 55-60 m in May have also shown apprecialy high
catch rates. In 'Y’ the fishing operations were restricted to the shallower range
of 25 to 50 m; and except for January the catch rates were fairly high in the
ranges where fishing was carried out. Areas ‘Z’ and ‘P’ have been fished for
only a single hour each and ‘P’ gave a fairly high catch rate.

In Dwarka, area ‘N’ only has been fished for 10 months, there being
no fishing during July and August. During June a single depth range 45-50 m
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was fished with a high catch rate of 468.29 kg/hr. In other months fishing was
carried out from 20 to 45 m range. In May and September in the depths of
35 to 45 m and in October in 25 to 35 m range very high catch rates were
obtained. Though ‘K’ has been fished for eight months in depths from 20-45
m, the yield was nil, except in March, April and December when it was poor.
In area ‘M’ 20 to 40 m depth range only were fished during the six months
January-March, and October-December. Except for the two months of Octo-
ber and November when fairly good catch rates were obtained in the 20 to 35
m range, the vield was uniformly poor in all the other months. Area ‘L’ was
worked for four months in the depth ranges of 35 to 50 m. The catch rate
was poor in all the months in all the depths except in the 30-35 m range in
December when the catch rate was about 48 kglhr,

In Porbundar area ‘A’ has been fished for all the twelve months but
no Lactarius were landed during September and October. The deeper depths
were worked from June to August though the yield was very poor. In the other
months operations were restricted to 25 to 40 m ranges. The yield was above
100 kglhr in the depth range of 40-45 m during February, in the 30-35
m in November and in 25-30 m range in December. During the remaining
months the yields were uniformly moderate. Area ‘E’ fished for eleven months
yielded no Lactarius during August and September, even though all the ranges
from 30-35 to 60-65 m were covered in July there was no yicld of Lactarius
except in the 45-50 m and 50-55 m ranges. During the remaining months
when the 20 to 45 m ranges were fished the yield was moderate in all the
ranges except in the 25-30 m range in November, when the catch rate was
above 100 kglhr. Acea ‘D’ was fished in all the months except July and Octo-
ber. No Lactarius was obtained during August and September. The depth
ranges in which Lactarius was found were 25 to 45 m. Except for the range
30-35 m in March and December all the depih ranges yielded fairly good quan-
tities of Lactarius. Area ‘H’ was fished for nine months; in September there
was no catch of Lactarius. The deeper ranges were worked during July and
August; during the earlier six months, the operations were carried out in the
depth ranges of 30-35 to 40-45 m. The catch rates were nil in 30-35 m and
35-40 m in June and in the 50-55 m range in August. They were very good
being over 100 kgjhr in 30-35 m range in April and Avgust. In the rest of
the depth ranges the catch rates were moderate. Area ‘I’ was fished only in
July covering two depth ranges, 45-50 m and 55-60 m with no yields.

In Veraval area 1 was fished during July only, in the 70-75 m range
and yielded no Lactarius. Area ‘2’ was fished for six months with yields only
from the decper ranges of 35 to 70 m. There were no Lactarius catches in
the 45-50 m range during May, in the 50-55 m and 65-70 m ranges in July
and in the 50-60 m ranges in August. Fishing was carried out during the
twelve months in area 3. No- Lactarius were landed in June and October; nor
were the landings appreciable from the 40-45 m range in September or the
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35-40 m range in November. In July too, only two ranges 40-45 m and 60-65
m gave low catch rates while the rest of ranges from 30-35 m and deeper had
none. During the remaining months fairly good yields were obtained from the
25-45 m ranges.

In the Cambay region in all the depths the catches and catch rates of
Lactarius were very poor. In areas ‘23’ to ‘25’ the effort expended was low
and in all the depths fished the catch was nil, Area ‘19' was fished in October
only to give a catch rate of less than 5 kgihr in the 25-30 m range, and none
in the 30-35 m range. Area ‘18’ was fished a little more intensively for seven
months, The highest catch rate was 34,2 kgjhr, in the 35-40 m range in Octo-
ber. 30-35 m, 40-45 m and 50-55 m ranges in October and 65-70 m range
in May gave catch rates varying between 13.5 and 19.2 kglhr. In the other
depth ranges the catch rates were either extremely poor or nil. In area 17
the highest catch rate was 22.8 kg in May in the 65-70 m range. Depth
ranges 45-50 m in August, 60-65 m and 70-75 m in May yielded catch rates
between 11 and 15.6 kglhr; the other depth ranges did not record: even moder-
ately high catch rates. Area ‘12’ proved to be slightly better than ‘17" where the
catch rates were upto about 57 kglhr in the depth range of 30-35 in October,
and in 35-40 m in January. Area ‘11%was fairly intensively fished. Fairly high
catch rates between 32.17 and 54.83 kgjhr were obtained in January in the
30-35 m range, in February in 35-40 m and in March in the 35-45 m ranges.
Moderate catch rates varying between 10,11 and 29.59 kglhr were obtained
in the depth range 35-40 m in August, October and November; in the 40-45 m
range in February, August and October; in the 45-50 m range in April. Though
area ‘10’ had been fished for 10 months the catch rates were not very high
except in the depth ranges of 50-55 to 65-70 m in May and in the 45-50 m
range in February, where it varied from 78.36 to 22.84 kglhr. The depth
range 45-50 m recorded an extremely high catch rate of 354.93 kg|hr in April
but the effort spent was only one hour.

As stated already  Lactarius landings were too meagre in the Bombay
region to merit any comparison with the other regions.

GENERAL CONSIDERATIONS

Jayaraman et al (1959), assessing the regional abundance of catches in
Bombay-Saurashtra waters up to Dwarka, stated that the latter region was the
richest for the total landing and also for quality fishes, It has been noted by
them that Dara and Koth fisheries were the highest in Dwarka, and Wam from
Veraval; while Ghol was obtained in considerable quantities from all regions,
Karkara occurred mainly from Porbundar and Dwarka., Rao (1967) has stated
that the New India Fisheries vessels covered, in addition, the Kutch region which
has been found to be far better than any other region on the continental shelf
of India, from the point of view of extremely high catch returns for all fish,
with a preponderence of quality fishes.
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TABLE 6. Carch per hour returns of Lactarius and other fishes landed by
bull trawlers in the different regions. .

Koth Dara Karkara Ghol Dhoma Eels Catfish Wam Prawn Lactarius

1 2 3 4 5 6 7 ] 9 10
Kutch 445 15608 14432 6455 9906 133.12 8389 4497 2.58 §9.49
Dwarka 5907 9996 5894 3840 SB47 83.13 46.86 4133 205 2877
- Porbundar 4,07 143 3684 50,03 20970 7598 7291 3880 407 4554
Veraval 1L78 0381 1316 2115 15040 9562 3007 3419 577 24.18
Cambay 126 0,29 749 1308 17399 12405 3127 21644 1070 795
Bombay 146 (.63 2139 8355 7527 4605 4057 7466 7.56 1.30

Columns 1 to 9 after Rao, er. al 1967.
Column 10 Based on Lactarius catch for 1957-'63,

Table 6 (Rao et al 1967) shows the catch rates of some of
the fishes obtained in the six regions. It will be seen from this, that the Kutch
region gave the best yields in respect of Lactarius also. A comparison with
other fishes shows that the caich rates of Larctarius were lower than those of
“Karkara”, “Doma” and Elasmobranchs. In Dwarka all other groups except
prawns have given better catch rates than Lactarius. In Porbundar this species
‘was better than “Koth”, “Dara”, “Karkara”, “Wam” and Prawns. In Veraval
the catch rates for “Doma”, “Wam™, catfishes and elasmobranchs exceeded those of
Lactarius, while in Cambay the catch rates for Lactarius were higher than those
for “Koth”, “Dara” and “Karkara”, In Bombay the catch rates were the lowest.

Regarding the depth-wise distribution of trawl fishes Jayaraman er af
(1959) state that “Dara™ -and “Koth” are concentrated in the shallower waters
up to 36 m; Ghol in all depths but best available from decper zones of 36-45 m;
Wam and Karkara from deeper zones of 41-50 m and 36-55 m zones respec-
tively. Dealing with the seasonal variations they state that good catches of
“Dara” are available from December to April, “Koth” in November-March,
;‘hKarkara” in April-May, “Wam" in June-October and *“‘Ghol” almost throughout

e year.

In the present study on Lactarius a catch return of 100 kgjhr and above
is considered “very good”, between 50 and 99 kglhr as “good”, 25 to 49 kgl|hr
as “fair” and 24 kglhr and below as “poor”. The depth ranges are grouped
under two categories, namely “Shallower” ranging from 20 to 45 m, and the
“Deeper” ranging form 45 to 75 m. On this basis area-wise, depth-wise and
season-wise occurrence of Lactarius is shown in Table 7. It may be seen
that in the Kutch region the shallow-water areas ‘P’, ‘R’, ‘U’, ‘V’, *X’ and ‘Y have
given “very good” catch rates in most of the months. In general the catch
rates in ‘S’ and ‘Q are either “fair” or “poor”. In the deeper ranges, areas ‘Q’,
‘R', 'V’ and ‘Y’ alone have given “very good” or “good” catch returns in some
months. In the rest of the areas the catch rates were either “fair” or “poor”.



TABLE 7. Area-wise relative abundance of Lactarius in shallower & deeper depth ranges in different months,

W » O

Depth Catagory  January February  March Aprit May Fune July  Avgust Sept.  October Nov. Dec.
1 2 3 4 5 6 7 8 9 10 It 12 13 14
Kutch Region ,
200t0450 V. Good — PRUV RUV RVX — — —_— UV.Y RSV.XY RSUYV QV.X —_
Good v — - Y QR — — — — QT U Q
Fair s s 5 u — — — _ — — —_ —_
Poor QU)Y, Q Q Q X QR — QRS QU —_ R T.U
50010750 V. Good — -_— _— — — _— —_ — v —_ — —_
Good — — — — QR — — — Y — — —
Fair —_ — — —_ 5.X Q — — — —_ — —
Poor Y — —_ — z —_ RS R,V —_ — —_ —_—
Dwarka Region
20.0t0 540 V. Good e — — — N — — — N N — —
Good —_— — N _ — — — — — — — -
Fair — — —_ N —_ — — — — M M,N L
Poor KMN K,LM,N K,LM K — — — _ -— K KL KMN
500t0750 V. Good — —_ — — — N — — —_ — — -
Poor — — — — — — — — — — — L
Porbundar Region
2000450 V. Good —_ —_— — — D -— — — — — D
Good ADE ADH A DEH AE D — — — — AE
Fair H -— —_ A —_ -— A H — _— —
Poor B — H AEH BEH ADE ADEH A — —



500 to0 75.0 Fair —_ —_ —_ — H — — —_ — —_ —_ —_

Poor — — — A — ABEH ABEH,I ADEH D,EH _ —_ —

Veraval Region
20010450 V. Good 2 — — 3 — —_ —_ — —_ — — _—
Good — 3 — — — -— — — — — - —
Fair 3 — 3 2 — — 2 —_ — — —_ 5

Poor — — — — 23 23 3 2.3 3 3 2

50.0to 75.0 Good - — — —_ b —_ — — o — — —
Poor — —_ — 2 — 2,3 1.2,3 2,3 —_ —_ — —

Cambay Region
20010 45.0 Fair 13 11 11 —_ —_— — —_ —_ _ —_ —_ —
Poor — 28,24 10,18 10,11 10,11 10,23 — 10,11,18 11,12,i824 17,25 11,12 11,12,18
50.0to 75.0 Good — 10 — 10 10 — — —_ —_ — _— —
Poor 10 — 11 11 11 10,11 10,11 10,11 11 11 —_— —_—

Bombay Region
20010450 Poor — 31,3843 38,43 —_ 38,43 —_ — — 38,43 _— 38 —_—
50.0t0 75.0 Poor -— — 38 k1) 38,43 — 30,38 43 38,43 43 —_ —
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In Dwarka, area N alone has given ‘“very good” yields both in the shal-
lower and deeper waters. ‘K’, 1" and ‘M’ have given yield rates either “fair”
or “poor”.

In Porbundar in shallower ranges area ‘D’ alone gave “very good” catch
rates in a few months; ‘A’, ‘D', ‘E’ and ‘H’ gave “good” catch rates in several
months. In the deeper ranges the arcas fished have given either “fair” or
“poor” catch returns.

In Veraval in the shallower waters “very good” caich rates have been
obtained from areas ‘2’ and ‘3’ in only a few months. In general these areas and
also area 1 have given “poor” catch rates in most of the months in both the
shallower and deeper waters.

In Cambay the catch rates have not been good except in area ‘10’ in the
deeper ranges in a few months, Areas ‘11°, ‘12, ‘17", ‘I8, *19* and ‘23' to 2%
have given either “fair” or “poor” catch rates in most of the months,

In the Bombay region all the areas in all the months fished both in the
shallower and deeper ranges have given only poor catch rates,
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