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" ABSTRACT -

Analysis, of the trawler landings during 1967-70 showed the existence of
rich prawn groupds Bff Kakinads, particularly in the shallower regions not exceed-
ing 20 m in depth. In the fishing" ground extending in a depth zoue, 540 m, the
important fishety - resources- were -prawns (forming 24% of the total catch),
scisenids (14.8%), Nm.;...m-?%). claamobranchs (7.1%), silverbellies
(64%), Lactarius loctarius ~{4#A%); tibbonfish (4.4%), clupeids (3.8%), ccls
(2.6%), carangida (2.6% ), and vther siall miscellancous flahes, Two peaks were
observed in the total catoh, one’in Fsbmory April, which is the more predominant
‘one, and the other In Auguat- “Novemiber, - The catch rates, seasonal fluctuations
-mdde!adedapemacompollﬂmmdealtwnhmthapaper :

IN‘I!IQDUCIIOH

Off Kakinaila, both explouméy and expenmental trawling by the Central
and State government. organisations wege in progress since 1960. But the com-
mercigh axplostanon of ‘the ‘resources by the industry with small-sized trawlers
began only in 1964, Since then, there is a continuous growth over the years both
in'the number and size of the trawlers. In view of the importance of detailed
knowledge about the various aspeéts of & growing fishery, the relevant parnculars
collected durmg 1967-70 are prmted in this amcle :

Marsnm AND, Msmom _

'I'he ﬁshmg operations were conducted off Kakinada between lstltude. 16“ :
18 N t0.17° 10° N and longitude 82° 22-35’ E (Fig. 1) where the bottom is
mostly muddy. - Three types of boats constituted - the commercial fleet; Their
speciﬁcatims tage-ther with: m {ypes of trawlmg gears used are gwen in Table 1.

All the boats. mndueﬁ;d dmly ﬁshmg from the eatly mormng The actual
tunemtonﬁshinghywchbmtwdayvamd from 4 to 6 h... The boats
usually operated in 5-40 m depth,. and landed . at the. K:ahnada Fishing Harbour,.
As, the: vast majority of these vassels-do not maintain any log books, the proges
' il by B Rap ef gl (1965). was adopted to get the estimates.
d of art “The :aqdu;gs and the eﬂort spent were first esumat;t;d ;m A
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daily basis separately for the 3 types of boats and usually 20-100% of the
number of the boats of each type were sampled on the days of observation,
which varied from 1-2 per week. The observation-day totals were raised to get
the monthly estimates. En this study, catch per hour of trawling was considered
as 8 suitable index of the abundance of fish. For a period of fifteen months,
from January 1967 to March 1968, the 3 types of boats were not scgregated
but treated as one type of unit. Majority of boats during this period were Pablos.
However, from April 1968 to December 1970, the catch-and-effort particulars
were collected separtely for each type of boat. Also, during the latter period,
the complete specieswise break-up of the landings was recorded, while, in the

10 [ 1 +f ] a8
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Fra. 1. Map showing the fishing grounds off Kakinada. Trawling grounds are shaded.

former period the catch particulars of prawns, ribbon fishes and other groups
of fishes landed as a whole, were collected. This was due to the fact that initially
the objective was to study the fishery of prawns and ribbon fishes only.

~ As the prawns fetch a high market price, and as there is much disparity
in, their price depending upon their size, the industry segregates them into 3
categories viz, ‘big prawns’, measuring 171-310 mm (total length), ‘medium
prawns’, measuring 101-170 mm and ‘small prawns’, measuring 60-100 mm.
From April 1968, catch data on prawns were also recorded on these lines,
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TABLR 1. The débfaih of the craft and gear employed in the fishery.

i N

Pablo 9.04m 249m 087 20-30.HP 2-seam 1139& 7-6cm _ 51- 2S5cm Hand*

mtton 1295m 38cm -, oparated

Pomfre 975m 29m 167m 4S60HP Do 1494 Do Do Do Winch
: ' 16,5 & Lo '
1820m

“Sorah 1141m 320m 1.22m 607SHP Do Do Do Do ° Do Do

'*Of-_!au a few pnbtdn are fitted with winches.

TDTAL-CATCH TRENDS

 The annunl catches, ﬂshing effort and average calzch rates for the different
typesofboatsa:estmmmsemeablcz There is an increase in the average
daily: catch and thé c.ph. of fish with increase in the size of boat, obviously due
to the greater horge power and larger nets of the bigger boats. The catch rates
of Sorrahs are mlly slightly more than those of Pomfrets and. this is probably due
to' the ‘fact that bath: types of boats used trawlnets of similar size. The average
- anbual catch rates! of the Pablos remained more or less constant throughout the
period while the th»ther boats showed some fluctuations; however there was no
regular trend, cithm' mcreasing or decreasing.

: The monthly fluctuations in the catch rates for the 3- types of boats as
shown in Figure 2/ indicate that in general there are two peaks in the abundance
of ground. fish, one during February-April and the other in’  August-November
period. In the former period the catch rates are usually much l:ugher than in the
latter period. The intervening months of June and July, particularly in 1969
and 1970, w1tncssed a general scarcity of fish,

Iuronum TRAWL Frsnmuzs

‘ Categorywnse break-up of.the landings for a 33—mond:a penod {Aypril 68
to Deeember 70) for the 3:types. of boats combined (Table 3) showed that
_prawns formed 24i4%, sciaenids ‘14.8%, Nemipterus spp 9.7%, elasmobranchs
' 7.4%; silver-bellies 6.4%., Lactarius: lactarius and ribbon fish 4.4% each, clu-
-peoidsﬁ»{}% -eels and wanslds 2.6% each and the rest, other varjeties of fish,
'  -above. 10 categories of . fishes: constituted 80.4%- of the. . groyndfish
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TaBLE 2. Catch (kg}, effort (trawling hours) and catch rates for different
trawlers during 1967-70,

Year- o 1967 1968 . 1968 1969 1970  Total
_ (Jan-Mar) (Apr-Dec)

Fishing days . 252 76 206 240 264 710

3 types Total catch 792403 364523 -

of boats Average no of boats I8 27

pooled per day

together Effort (hours) 204843 93940

Catch per boat per day 174.7 177.6
Catch per trawling hour  38.7 388

Pablos Total catch 622555 585174 723812 1931541
Average no of boats 22 19 21 20.67
per day
Effort (hours) 200905 19867.8 241020 64060.3
Catch per boat per day 1374 128.3 130.5 I31.6
Catch per trawling hour 310 29.5 300 30.1
Pomlirets Total catch 464239 552414 416776 1433429
Average no of boats 12 10 8 30
per day
Effort (hours) 104745 108388 87885 30101.8
Catch per boat per day 187.8 230.2 197.3 201.9
Catch per trawling hour 44.3 51.0 47.4 47.6
Sorrahs Total catch 227943 162651  31575%F 706346
Average no of boats 5 4 s 14
per day
Effort (hours) 4557.5 1528.1 5310.0 13395.0
Catch per boat per day 2213 169.4 149.5 213.0
Catch per trawling hour 5090 46.1 59.5 527
Prawns

A reference to Figure 3 will show that the c.p.h. for prawns in Pablos
varied from 3.55 to 14.20 kg with an average of 11.42 kg; for Pomfrets from
2.47 to 15.0 kg (average 7.79) and for Sorrahs from 3.80 to 13.74 kg (average
6.59). The Pablos recorded higher catch rates for prawns when compared to
the other two types of boats. If Pablos alone are considered, the peak catch rates
for prawns (9 kgihr) were obtained throughout the year excepting March-
April period (Figure 3) where as similar catch rates (9 kgjhr) were obtained
by Pomfrets in April-July and by Sorrahs in May-June. Catch rates for different
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months during different years showed that there are marked fluctuations in the
abundance of prawns for the same month during different years. In general,
prawns are abundant duriag May-December period; however, in 1967 and 68,
in October-December poor prawn catches were obtained and in 1970, the prawn
abundance was unusually high in Januvary-February period. Peak “occursence of
prawns in May for all the uhils is conspicuous. - . -~ '

ALL FIsSH

Fi6. 2. The monthly and asnual catch rates for all fish during 1967-70.

The monthly percentage occurrence of prawns (Fig. 4) in the 3 types of
boats, in general, showed the same trend as the catch rates. The average annual
percentage of prawns in total catch worked out to 34.78% in Pablos, 16.32%
in Pomirets and 12.49% in Sorrahs, The prawn landings gradually increased -
from 16.7% in 1967 to 27.7% in 1970 and the average for the period of study
was 22.0% (Table 4). The nonpenaeids formed 6.0-9.4% of the prawn catch
during different years with an average of 7.8%. They were mostly. composed of
Leander tenuipes and Hippolysmata ensirostris. Among the penaeids, which are
the mainstay of the commercial prawns, more than a dozen species contributed to



TABLB 3. Specieswise break-up values (kg) and percentage composition of
fish landed, during April 1968-December 1970.

Typs- afbont C 3 Pablo Pomfret Sorrah
CYear 1568 1969 1970 1968 1969 1970 1968 1969 1970 Toml %

Prawns = 205020 FS0%5 294773 L SEOWE 73329 T1T067VOPYES52 23492 (36873 994488 2440 .
Crabs L 10796  _AT759 . 5936 4436 - 7741 1084 . . 1742 823 837 51124 125
Cepbalopods : 1807 . 7473 9670 1231 6495 6024 982 1737 3362 38781 095
Elasmobranchs . -~ 32391 -«£539 71515 &3 29354 29206 15306 10922 41691 290425 - 7.13
Ecls Co 26697 .. 7196 19316 15844 13498 6100, 9981 4251 4474 107357 263
Cat fish c 6343 - TB550 5587 -tssm 14908 130057712717, 954 11593 100737 247
Sardines = - - —_ e L el T e T08S 6. ... — - 396 1374 11025 0.27
Other Clupeoids 18871 35232 12088 18174 9329 6152 7026 - 12969 153736 .77
Bombayduck - 29666 5468 AME T 24 ISTHT «86 - - 818 41091 101
Sawida S 1328 - . 7346 7713 10448 17192 3619 2480 - 12172 65734 161
Perches T 4781 ¢ 5697 8956 . 8856 4664 5782 . 2375 - 5001 51616 127
Nemipterus .- 15564 20727  $9356° 108452  SYIOM:: -27149 21534 48704 334269 9.67
Upeneoides” =~ - = 3410 5185 2762, 3912 5926 . -3705 1263 6460 36385 089
Polynemius 22 . 5403 1203 12107 7890 U964 3875 7033 48520 119
‘Scisenids = 111991 ;38099 77861 79311 51762 . .38982 23569 35583 603111 14.80
‘Ribbonfish - . . 35426 T2646S. 20413 17641 22554 - 9604 [ 10198 10372 179292 440
Carangids 4459 10241 12641725613 16897 - 6066 . 6496 10788 107326 . 2.63
Silverbeltizs 32788 - 55016° 3584 ﬁz‘mu' (32823 C2HOS0 7696 24587 262661  6.44
Lectarius : 26296 13167 337 27617 13664 19926 9162 13436 180095 442
Pomfrcts ' 448 492 370 - 1096 902 759 481 579 35892 0.4
Mackerel o C— L= — 25844 84 1808 ¢ 238 46115 113
Sphyraema —_ — 212 T— 1419 1556 0 1750 T201 477 4040 010
Flat fish : 8615 11080 12765 16669 13624 17696  B504 5242 9453 103648 2.54
Kurtus 39479 6119 14041 7320 776 1517 2741 738 842 73573 180
Psenes : 162 3269 — 13547 8362 14514 2878 2686 9327  S4745 134
Miscellanzous 5186 14234 11459 1708 10054 9883 1221 5046 6739 65530 1.61

_Toté_l L 622555 585174 723812 464239 552414 416776 227943 162651 315752 4071316

9L
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the fishery, but 3 species, namely Metapenaeus dobsoni, M. monoceros and M.
affinis accounted for 57.4% of the total prawn catch., The large-sized prawns,
Pengeus indicus and P. monodon, which are much sought-after by the frozen-
prawn industry, formed 14.4% of the prawn catch. Among the interesting
trends, seen in Table 4, are the increase of M. dobsoni from a meagre 2.9% in
1967 to a sizable 34.6% in 1970 and the decline in the catch of M. affinis from

279% in 1967 to 10.4% in 1970 and the more or less stable landings of the
other species. . .

an_ enivn

CPH IAVERAGE FOR 063,700
PERCENTAGE CWERASE FOR 1968-7C0

FEE R oy

i "'iruama oas.&?m
G MONT NS
Fic. 3. 'Catch (Ks) por hour of Rawhns _ Fe. 4 Perocntago compositlon of prawns
"for prawns.:

The big prawns formed 11.9% of the prawn. catch and were composed
of P. indicus and P. monodan (Fig. 5). It is significant that their contribution
increased from 8.6% in 1968, to 14.5% in 1970. Bulk .of the prawn catch
(60:5%) . was formed of - mediunf~sized prawns represented by M. affinis, M
monoceros, Parapenaeopsis stylifera and P. hardwickil. The small prawns, con-
dgists of M. dobsosi, Hippolysmata ensirostris, Leander renuipes and the smaller
size groups of a number of penacids, formed 27. 6%.

Scmnsda In Pablos the c.p.h. for sciaenids vmed from 2. 12 to 8:43 kg, wuh an
average of 4.62 kg, in Pomfrets, 2.87 to 10.33 kg, with an average of 6.94 kg,
and in Sorrahs, 1,87 to 12.55 kg, with an average of 7.33 kg (Fig. 6). There
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were two peaks in their abundance, one during February-April and the other
during August-September Small-sized (10 to 25 em T.L.) species of Sciaenq,
Pseudosciaena and Johmius constituted the fishery. Otolithus spp. were also
present,

1948 _ . . 949

1970 1365-/0

[FEE) Mo onanns
. ERvcmome | [ sace enawns

Fic. 5. Percentage size composition of prawns.

Nemipterus spp: The catch rate for Pablos (Flg. 7) varied from 0.88 to 5.73
kg/h, with an average of 1.09 kglh, for Pomfrets from 1.28 to 32.67 kglh with
an average of 7.54 kg and for Sorrahs from 3.13 to 24.03 kgfh, with an average
of 7.27 kglh. There is a major peak for this fishery in February-April followed
by a minor one in August-December. In the latter period, at times very high
catch rates were obtained, such as 61.1 kgih landed by Pomfrets in February
1969. N. japenicus, with a size range of 9-22 cm, is the common species.

Elasmobranchs: The catch per hour of trawling for Pablos (Fig. 8) varied
. from 1.25 to 6,44 kg (average 2.27), for Pomfrets, from 1.13 to 4.65 (average
2.56 kg) and for Sorrahs, from 2.04 to 18.18 kg (average 5.07 kg). They are
abundant during January-March. Sharks formed 1.8%, skates 17.9% and rays
80.3%. Scoliodon spp: (15 to 35.cm T.L.) and Carcharhinus spp. (35 to 200
em T.L.) are: the common sharks. Among thc rays, Dasyatis spp. (20 to 150 cm



TABLE 4, Species oompoa!m:! of prawns Iandcd by tmwfers (kg)
. (Figures in bmckm mdwate pmntages)
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across the disc) Aetomylus spp. (15 to 40 cm across the disc) and Pteroplaiea
spp. (20-40 cm across the disc) are dominant. The skates landed are Rhino-
batus spp, Rhyncobatus spp. (50-200 cm) etc.
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Fic, 6. Catch rates (Kglh) for Sciaenids. Fie. 7. Catch rates (Kglh) of Nem:ptems.
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Sitverbellias: - The catch rites' for Pablos’ (Fig.' 9)  varied -from ii3-4.14 kgih
(average’ 1.77 kglh), for Pentrets: 1.67:4.77: kglh: (avéragh’ 3,18 Kgihy and in
Sorruhs’ 1.23-10.24 kglh- (averbge' 398" kglh). " Léiognathits’ Sppi. q 0-25 ety
are dominsant. 'I‘hey are- abuddatit in’ Décember-May' periad.*’ <

Lactarius lactaﬁw* For Pabios (Fig. 10) the .caich rate varwd from 0.13-3.01
kgl (gwrue 0.85- kgfh); for. Pomfrets, 0.92-7.25 kgh (average 2.43 kglh)
Sormhs, 1.02-5.19: kglh: (average 3i17 kglh). They are caught mostly
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Ribbonfish: The c.p.h. for ribbonfish of Pablos (Flg' 11) varied 0.31-3.33 kg
(average 1.38 kg), for Pomfrets 0.57-7.82 (average 2.01 kg) and for Sorrahs
0.58-4.31 kg (average 2.25 kg). July-November is the peak season for ribbon-
fish, In November 1970, Pomfrets got a very high. catch rate of 25°1 kglh.
. Trichiurus Iepturus with & ﬂze range of 20-114 ¢m 1s the most dominant species.

" Clupeoids: Pablos (Fig, 12) reoorded 0.66-4.39 kglh (average 1.40), Pom-
frets 0.34-3.49 kglh (average 1.57 kgihr) and Sorrahs 0,79-5.68 kgih (average
2.68). They are dominant -during: February—Apnl end again in September.
Sardines {mostly Sardmeﬂa gibbosa, of size range 6-20 cm) formed 6.7%,
anchovies (8-20 cm) 44.7%, Op:sthoptems tardaore {6-20 cm) 33.4% and
other dupatnds 15:2%.
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Eels:

MUTHU AND OTHERS

In Pablos eels were caught at the rate of 0.03-2.04 kglh (average 0.83),

in Pomfrets 0.01-2,01 kglh (average 1.18) and in Sorrahs 0.1-3.41 kgihr (aver-
age 1.4). They were available mostly in April-May and in September. Muraen-
esox talabonoides (size 70-100 cm) is the common species (Fig. 13).
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Catch rates (Kglh) of ribbonfish,
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Carangids: In Pablos (Fig. 14) the catch rates varied from nil to 2.4 kglh
(average 0.45), in Pomfrets 0.47-4.94 kglh (average 1.83) and in Sorrahs
0.61-5.19 kglh (average 1.74). Peak occurrence for carangids is February-April
period. The abundance during the above period is mainly due to Decaprerus spp.
(size 13-30 cm) which formed 31.7% of the total landings. .

. CARANGIDS

SORRAN
q B ormrinn

[ ore camamains

| GPM GVERAGE FOR 1980-70

-Jananr.laotunm
MONTHS

Fio. 14. Caich rates (Kglh) of carangids.

DiscussioN

The present study shows that off Kakinada the ground fish are most
abundant in Febryary-April period. La Fond (1954), Ganpathi and Subba Rao
(1957) and Mojumder (1967) reported extensive upwelling off Visakhapatnam
during February-June period. Sekharan et al (1973) observed that off Visakha-
patnam (Lat 17° 40" N Zone) the peak abundance of ground fish is in April
June penod and betieved that this is perhaps related to hydrological conditions
resniting in upwelling and plankton production. As Kakinada is less than 150
km south of Visakhapatnam, it is possible that a similar relationship may hold
good here too. Also Decapterus spp. Psenes indicus and Nemipterus spp. are
important constituents during February-April in the commercial catches and
these fishes were found to be either absent or poorly represented in the rest of
the months. Narayanappa et a! (1972} have shown that off Kakinada the above
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3 spedics are totally obsent in the trawl catches in- February 1968 in the 15-50-m
depth while they are mostly abundant in $1-100 m'depth during. March to i} 1tk
April 1968, Our data indicate that in Apri! and May 1968:(no data for' January-
March) these:3 -specios formed:51.9% and 6.1% -respectively, -in total catch;
This suggests that they-movad: into the shallow fishing grounds (<40 m depth)
from deeper waters in April 1968, and by May disappeared from the present
fishing grounds, However, detailed information about any possible upwelling
here and its effects on . plankton production, ‘together with data on seasonal
ground fish distribution iin the affshore waters >40 m depth) off Kakinada,.
is essential before any conclusmns are drawn regardmg the depthwise move-
ment of fishes. : :

The 4-year study showed, that as.a grmp, the prawns forming 22% of
the catches formed the most important componmt in the ground-fish resources
off Kakinada. In a 9-month study from July 1963 to March 1964 from a 9.1 m
(30°) mechanised boat (Fish Tech No. 1) Sebastian er @l (1965) observed that
18.59% of the total trawl fish caught off Kakinada was made up of prawns.
Recently, Sree Krishna and Narayanappa (1970), based on a 3-year study
during 1963-66, also off Kakinada from the same boat, stated that the prawns
formed 22.5% of the catch. These ﬁndmgs~by ﬂw earlier authors are in close
agreement with what has been observed in the pt‘e t study. Off Cochin George
et al (1968) noted that prawns formed 19.1% {0:53.8% during different years
for an average of 34.02%, .(average for 7 ﬁstung seasons . during 1956-62) of
the total fish landed by trawlers.

Sebastian et al (1965) -indicated Deccmher-March period as the season
for prawns with maximum catch in: February while Sree Krishna and Narayan-
appa (1970) observed that prawns afe available throughout the year with 2
seasons, one from November to February and again from April-June. In the
present study it is seen- that: prawns are available: throughout the year with
marked fluctuations in their abundance for the same month during different
years, They usually formed a dominant component during May-December and
on occassions extending up to- February and are generally less abundant in
Mnréh-Aprll Thus the "season’ for prawns off Kakinada is an extended one,
their abundance showing distinct peaks, which ‘were found to vary from year to
yéar. Since a Bumber of penasid spécies constitute the prawn ‘fishery, a detailed
study of the monthly abundance of the component species would throw valuable
light 'on' the year-to-year differences observed in the abundance of prawns,
Three species namely M. dobsoni, M. monoceros and M. affinis deserve such a
study as they formed 57.4% of the total prawn. catch in the 4-year period, 'I‘lns
aspect is being dealt wlth seperaxely

i The. reiauve abundance of prawns in the ‘various depth ranges are reflect-
éd on the catch rates and percentage composition obtained by the three types
of boats. The Pablos, which on account of .their smaller size and other limitations
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confine their operations generally to zones less-than 20 'm in depth, obtained
distinctly better catch rates and percentage composition of prawns, compared to
Pomfrets and: ‘Sorrahs whith- ventuse to: deeper zomes. These results are in con-
formlity with * the finitings ‘of Sree Krishna and’ Narayanappa' (1970) that off
Kmk%mdaﬂwmostpmdu&wg:wnésﬁorpmwnsmmdcpthrme, 11-15. m,
Simitar higher eomenu‘m of prawns in' the shallower: zones are reported from
off Cochin by Thileslingdtty e/ al ¢1968). Sekharan’ ét of ‘¢1973) giving atlow-
ance o the limitations of : thcir survey. for assessing' the prawn resources,. re-
marked that the region arcund Kakinada might ‘be particularly: promising in this
connéction. The present . study suﬁclently demonstrated the ex1stence of nch :
pmwngmmdsoﬁlcnkm R p

_ Srae Knshma and Nmya.nappa (1970) observed tha.t the catch per hour
of . arawliug for prawns varied from 7.12 to.17.82 kg during different years and
the average was 12.33 kg-by:a. 9.4.m (30") boat from the same fishing- grounds.
This: eﬁmm well ‘with: the: annual. average. of 11.42 kglh obtained. for. Pablos.

THQ s;udy by Srae 'Ri‘ishﬁn (1970} showed that’ next 1o prawns ‘sciaenids
are the most consplcuons _'_nd ﬁsh oﬁ Kakmada Thls 1s bome out’ well m

ﬂ:e prescnt smﬁy also.f

Whlle cat ﬂsbes fm‘med 20 8% of the gmund ﬁsh on the oonﬁnental
shelf along the qo;th—westc_m part of the Bay of Bengal (Sekharan et al 1973)
they formed only 2.5% off Kekinada, Since the present study is confined to
-depth up to 40 metres only, and as these fishes are usually dominant in > 30 m
depth (Sekharen er o) 1973), detsiled studies on the grounds farther om the
continental shelf off Kakinada may throw more light on these resources, Krish-
namoorthi (1973); noted that along the Andhra and Orissa coasts the peak
months of abundme of Nemipterus japonicus were gencrally from January to
April. Tn the present study alao peak catches for this specnes were obtained in

Febmary—Apr!l pe{lod
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