ON THE OIL SARDINE FISHERY OF THE
CALICUT AREA DURING THE YEARS
1955-56 TO 1958-59

By K. V. SEKHARAN*
(Ceniral Marine Fisheries Research Institute)

THERE were rccord catches of the oil sardine (Sardinella longiceps Val.) on
the West Coast during the year 1957-58 ; the 1955-56 season had been poor
while in 1956-57 the Jandings were moderate. The total landings in India
from October 1957 to September 1958 amounted to about 238,631 metric
tons (vide Quarterly Reports of the C.M.F.R. Institute), which represented
the highest reported yield aficr the 1933-34 season. During 1957-58 was
also witnessed an extension of the area of commiercial abundance of the fish
inasmuch as very good catches were reported even from centres outside -the
normal sardine zone. The 1958-59 season was however not as successful,
and in Calicut was productive, but short. This paper deals with the fishery
of the 1955-56 to 1958-59 scasons in the Calicut area, with special reference
to catch, effort, surfacc salinity and temperature of sea-water and size- and
age-composition of the landings. : :

I thank Dr. S. Joncs and Dr. G. Seshappa for making available to me
the data for the years 1955-57 and for going through the paper and suggest-
ing improvements. Thanks are also due to Shri C. V. G. Reddy for supply-
ing me the data on salinity and temperature and to the Fishery Survey Divi-
sion of the Central Marine Fisheries Research Institute for giving the catch
figures of 1959-60 and 1960-61 for Kerala State. ' '

METHODS

- Vellayil (in Calicut) is ‘a typical fishing centre of the region between
Tanur and Quilandy (The distance between these two centres is about
60 km.)., When there are no shoals in the coastal waters directly off Vellayil,
the fishermen normally go 5-6 miles north or south and land their catches
at Vellayil. Observations are conducted here every day by the Central
Marine Fisheries Research Substation for estimating catch and effort. The
following were the main types of units which landed oil sardine during the
period referred to here:

* Pregent Address: Central Marine Fisheries Research Unit, Waltair. .
' 679
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Types of fishing units

Name of unit Type Operational range
1. Marhikkolli vala with 2 main canoes plus Boat-seine Upto about 35 miles
some auxiliary ones ' ' ’_ n from shore
2. Arakkolli vala with 2 canoes . Do. Do.
3 Partenk.oﬂf vala with 2 canoes .. Do. Do.
4, Pgithu vala with 2 canoes .. Do. Do.
5. Thattwm vala with 2 canoes . Deo. - Do,
6. Odam vala with 2 canoes . Do. Do
7. Veechu vala with one canoe .. Cast net Do,
8. Mathichala vala with one or two canoes .. Gill net  Up to about 6 miles

from shore

Of these, Mathikkolli vala is a boat-seine specially designed for sardine
fishing when shoals are dense and numerous. Pattenkolli vala is also a boat-
seine successfully operated for sardinc, mackerel and prawns. Mathichala
vala is the sardine gill-net (for further details of these and other nets see
Hornell, 1938; and Nair and Chidambaram, 1950).

Estimation of catch

The landings were estimated on a daily basis by sampling and then
summed up for every month. Usually 10-20% of the total number of
operated units of each type were sampled. Then, the daily total catch
(Yq) in respect of each type of unit is '

3 1)
{]

Where
yi = the catch of i-th unit.
U = the total number of units operated,
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and
n = the number of unlts observed.

The daily totals (Y4) were then summed up to get the monthly estimated
catch (Y).

Estimation of Effort

Effort (in terms of man-hours) also was ¢stimated in the same way “The
daily total eﬁ‘ort in respect of a particular type of unit is

% z mih;. | | . @
=1 : . .

where
= the man-power of the i-th unit,
hy = the duration of absence from port of the /-th unit,
U = the total number of units operatied, | |
and

# = the number observed.

The fishing time as defined here includes the time spent on going to and
coming from the fishing grounds.  The daily totals are -then summed up-to
give the monthly values (g). : I

Catch-per-unit of effort (in Weight) |
This was cstimated on a monthly basis (Y/g).

Length Frequency

During the first two seasons, samples of 50-100 sardine were.'collected-
usually twice a week. From August 1957 onwards, the procedure was modi-
fied so as to estimate the size-composition of the entire caich. As before,
samples were collected at least twice a week, but those from different nets of
the same type were pooled on each day of sampling. The sample weight
(Sq) also was noted. Then the number of sardine of a particular length
group (/p) landed on each day of sampling was estimated by the formula,

- .
In=Yag:. - 3 )
AlT
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where /g = the number of fish of a particular length group in the sample.

The number of fish of a particular length group landed during each
month (N) by each type of net was estimated as,

Zly '
Y4 *)
.which on division by g gave the catch-per-unit of effort in numbers, Only

total length was taken into account and thc measurements were grouped
into 5 mm, size-classes. '

Y

THE FISHERY
1955-56

The fishery was poor during this year. The estimated catch at Vellayil
was only about 500 meiric tons, of which about 275 m, tons were landed
in November and Dccember. The season also camic to a closc unusually -
early (see Table II).

About 559, of the catch was landed by Arakkolli vala. The highest
c.p.u.e. was recorded by Marhikkolli vala which, however, was opcrated only
for three months.

1956-57

This year the oil sardine season had a longer duration and the catch
at Vellayil doubled, compared to 1955-56. However, the commencement
of the aciive season was somewhat delayed and it will be seen from Table IV
that the January-March catch was much better than that of October—
December. The peak was attained in January when about 499 of the annual
total was landed. About 77% of the annual catch was accounted for by
Mathikkolli vala which also registered the highest c.p.u.e.

1957-38

The catches were very heavy during this scason, The statistics are given
in Table VI. The estimated total at Vellayil from August 1957 to July 1958
was about 8,424 meiric tons of which about 799, was recorded during the
October-March period. It may be remembered here that the total sardine
landings in India amounted only to about 7,412 metric tons in 1956 (Nair,
1958). During the 1957-58 season, the landings were so heavy all along
the coast that the conditions amounted almost io a glut. In the Calicut
area, the fishermen themselves curtailed sardine fishing operations to some
extent during the Ociober-March period. The actual catch could therefore
have been greatcr.
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Carch and effort at Vellayil during the year 1955-56

Months Marhikkolli vala Arakkolli vala Mathickalavals . Fuaithy eala
£ Y Yl ¥ 4 ki Vir 4 Y Y Ky Y Yir
August . - - - . . . . e . 12474 06:31 (081
Beptember I . . . . ' 14478 97-95 1017 | 49215 0-4) 0-008
October o] 170 0568 3-418 8852  45-15 6.580 ! 4051 11-40 2-807 | 7802 241 O-031
November «| 1519  14.81 0.T40 | 66963 123-00 1-838 403  1-18 2-930 . .
December lo4024 838 14903 | 42307 109-35 2,585 | 9724 16-47 Ll-684 “ .

t January ol oo e 8254 £:25 0-‘514 18018 8:68 0-482 i o~
February o . . . . . . 13948 o . . . .
March o .o . i o . . 10235 . . . v P
April Y - . 465 . . 82 o . . .
May ;. P . - .. v . . . . e .

June e . . . . o ' . . . . .

Iuly I . v 645 1+12 1730 | ., . “ o .

—_ —_— — e

Tota! ..| 0613 23.78 3-506 | 125486 202-B8 2-265 | 70840 05-48 0-923 ~ 251531 12.63 OO0
Thattnm vala . Arathattunm vala Nethal vala Veechu vade Total

Months ; - L

f3 L 77 'y Yo Yl Yie & Y vip | o
August o 23022 4748 14985 o .o | 18792 6-23 04331 ;.. ., . 83:52
Beptember 56188 43+12 0-767 | 10158 18-28 1.790 . 24 0-75 10583} BY.S1
October 62612 1-70 0.027% o . . e o 01-24

Iovember e e . . " o (168 0:54 24505 | 130.02
December '.; .- e i e . - e . 13421

~ Jansary ‘e . . . . - . . . 12:9%
¥February ..I o P - e . . . . -
March . | . . - ' .
whpril Y . ‘e . I . e .
:lla)r e . .o . ' . . oo . . .
.]une e aa .. e o e . I . . . .
July ’ . ‘e . . ! o . ! 34 0005 0147 | 14125

Tmﬁ 142722 10168 18.28 1-788 | 18792 §-23 wi.l-_%';b|22ﬂ 0795  3-518 1502+ 455

92-30 0-647 J

2 =Eflort (it man-hours}.

Y =Caich (in metric teps). Y/g= Caich per=1 nit of effort (im kg.).
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TaBLE 111
Catch statistics in quarterly periods 1955-56
Mathikbollf valtu Arakkalli vala Matiiehalz vale FPaithy swia
Mcnths . —— i-
£ v Yis g ¥ Yig | ¢ Y ¥ige | ¢ v Yig
i ]
August-Ohtober .. 170 058 3-418 6852 4516 B+-580 | 8530 3¢-15 2-112 | 251531 [2-63 C-030
November-January | 6443  23:20 3601 | 117524 238+65 2.014 | 28145 2633 0-830 . . v
February-Aprit .. . . 464 o 24265 . . .- .
May~July .. . e 645 1-12 1730 . . I . .
Total ..| 6613 2378 3.508 | 125486 282-96 2.256 | 70840 65:48 0-+923 | 251531 12-63 0-050
Months . Thattamn vala Avathaitam vala . Neghal vala Verchn wale
v Yig 2 Yo Yy £ v Yig F4 Y
Mugust=October L. 142728 92-.30 (-647 | 10108 18:28 1789 i 18792 623  0+331 9 0+25
November-January . . i . .- .. L s . . 168 0_-54
Febrary-April .. . . . - e e e . . . -
May—TJuly .- . . . . - e . 34 0-005
Total .| 142722 - 82,30 0-847 | 10158 18.28 1.790° 18762 6:23 0331 228 0+795

£ = Effort (in man-hours). Y = Catch (in metric tons). Y/fg = Catch-per-unit of effort (in kg.).

The various types of nets in which sardine were caught are mentioned
in Table VI, Nearly 643/ of the landings was accounted for by Mathikkolli
vala. The other nets, excepiing for gill-net and Pattenkolli vala, were
operated almost ¢ntirely in the first half of the season. Gill-net catches were
poor during the first half but improved considerably during the months
April, May and June as will be scen from Table VI{ which gives the quarterly
statistics for the important nets. The catch-per-unit of effort of Marhikkolli
vala was at its peak during the first quarter and . decreased thereafter,
Pattenkolli vala showcd the highest catch-per-unit of cffort in the fast quarter,

1958-59

The catch during this season, although above normal, was only about
one-third of that of the previous season at Vellayil.” The period of good
catches was also of lesser duration, as much as 77% having been recorded
in the months December and January (see Tables VIII and IX). Unlike



TasLE IV. Carch and effort at Vel!aﬁ( during the year 1956-57

Months Maehikiolli vala Arakkolli vala .M'atﬁi:ﬁam wnla | Paithy vala
r Y Ve 4 v oV £ Y Y| » v Yir
August .- . 968 3.10 3.313 | 1187 O0.15 0-120 | 108728 .34 0.008
September - . .o | 8088  1s11 O-l28| 1188 0.09 0-0T9 77760 0-08 0-001
October . . . . . o . . .- . o
November 70 0417 0:238 | 280 112 3.988 | 9565 158 0-18¢ .. .. ..
December 27888 T1-81 24684 | . . v | 21858 479 0.1 .. O
January 124674 448-97 3801 | .. . . 15147 706 0-4686 .. ‘o
February 54805 180-54 3204 . . .- 8468 4439 0.870 e . .
March 8970 23.08° 2.571| 1786 031 0-842 | 19830 25-88 1-3911 . v e
April o548 21-40 3.268 | . .- . | 30248 51.07 1-888 .. N
May 28 118 0-557 [ - .- . | 14158 23.72 1.870 . .. .
Juna . " . . " 1632 .. . ‘e . .
July 9360 5515 5930 | - ‘e " “ e THSL 3-81 04040
Total $35021 80198 3-412 | 10480  5:44 0519  L19V18 119.73 1.001 200914 4£-03 0:0I$
Months T.&at.t’m vala Odim vala . Vm&nlmfa ‘ MJWIJ’ wila m
¢ Y Y| £ Y Y| ¢ Y Y| g Y Y
' | ! '
August . . v . . e L, i o | . . . 850
September o e e e B 128
October e v | 10488 _0-11' 0006 .. ., - e e 0-11
Noveumber o . . |5se0s o:84 0018 .. .. o | e e e 3+81
December o e e | 2I8TT 5333 Lew34 . 481 1401 208 .. .. .. | 180:04
January .| 38218 4740 1-427 4 . 318 1-38 4238 185?.1-.87 "1-009 | 506-65
February L e e e I 202 116 5162 | .. .. .. | 18808
March e e . o o P1979 10T 0772 . . . 51-1%
April el . .s e v »e * I e s . .o . s 7247
May . .o . v . . . o v . . 2490
June . . . - a . L v . " v . .
July e e e e e .o [ 1008 2065 20620 | 6141
Total .. 33218 47-40 1-427 [I05670 34-38 0~ws]' 2380 4.59° 1.029 | 2868 482 1.578 (1042.07
e ST S8 g 55, Al S 12 e .

# = Effort (in man-hours). ¥ = Catch (in metric tons). Y/g = Catch-per-unit of cffort (in kg.).
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TaBLE V
Catch siatistics in quarterly periods 1956-57

Maghikkolli vala Arakkolli vala l Mathichala vala ! ) Paithu wala
Honhs £ Y Yir £ Y Yl i I Y Yk —-; v Y
August-October ..\ ., . va 10024 421 0420 | 2817 0-24 0-104 | 188488 0-42 04002
November-January ! ‘ 169270 520-83 3397 280 1:12  3-080 | 48571 1343 0-285 e . .
February-April .. l. 70333 225.00 3.199 176 011 (-042 | 50042 32*3_4 1469 _
May-July 4 H 11418  58-33 4-933 . . . | 15788 28-72 1-502 | 74431 3$-6 0-049
Tow) .. 286001 801.98 3412 | 10480 .44 0-519 (119718 119-78 1.001 | 260014 4:08 0-015

! ' 1
Thaitum raiz Odam vals . Veeckn valn ‘ Mattembolii waia
Months

e Y Y| ¢ Y Yl s Y Y l ¢ Y Ve

August-October ., ve Ve | 10458  D+1) O0-DDO . e . e .
Novembher-January | 33218 47-40 1.427 [ 86182 54-27 0820 We 236 2-954 | 1687 18T 1.000
Febrary-Apr) ..| .. o v e [ 1881 28y Lato . .
Mag-July N - - .. . . v . . | 1008 2.65 2.0%9
Total  ..| B32IR 47-40 1:427 105670 G438 0516 | 2380 459 1029[ 2865 462 1-578

¢ = Effort (in man-hours}, Y = Catch (in metric tons). Yig = Catch-per-unit of effort (in kg.).

the previous year, however, the Patrenkolli vala accounted for about 60% of
the total. But, the highest catch-per-unit of effort was shown by Mathikkolli
vala. As during the previous season, there was a tendency on the part of
the fishermen to curtail the yield when the fishery was at its peak. Chala vala
catches were better during the first half of the season than during the second
half. In Table IX, the statistics in respect of important gesy are summed
up for quarterly periods. Both Marhikkolli vala and Pattenkolli vala
recorded their highest catch-per-unit of effort during the November-January
period. But the catch-per-unit of effort for gill-net waslower dunng this
period, compared to the previous quarter,

Of the four seasons referred to here, the last two weze: much better than
the first two. 1955-56 was the poorest, whilc 1957-58 was one of unusual
abundance of oil sardine, The next season with a level of abundsnece com-
parable to that of 1957-58 was 1960-61, when for the July-June period, -



TaBLE VI, Catch and effort at Velluyil during the year 195758

Months Mothikkolli vala Pottendolli vola Matdichala vala :. Puiths valy

£ ¥ Yirp | ¢ v Vie | # Y Y ¢ Y Vi

Augore i 8230 1170 1.43] 1048 2.20 2.9 ., - - 208 035 170
September e . o | 18283 4292 2.85 . .- e bTOT 0028 0033
October o 9892 22424 22.87 | 8288 54448 657 75 037 498 | ., v
November «o] 62988 403-76  8.41 . . . . . LTI P . .
December ] 112081 1280043 TL.51| 4391 12.88 2008 | 124 o0.26 210 .. . -
Janaay of E8340 1073.60 12435 | .. . .- .. .- .- . v
February . ..] 64104 6258 981 .. .. . . . I T
March .| 30785 101669 1258 11366 2504 210 .. . .- ‘e . "
April .| 74138 42917 570 4089 2478 408 | 8556 4230 495 | .. . .
May .| 10850 184-86 17.86 1533 21.18 13.82 | 6770 25+74 280 .. - .
Jane o0 0761 214+93 898, .. L, o | 11259 61-62 B.47] ., .- .
July el e . . %45950 28048 4-30{ .. - o | 1817 18.00. 11213
Total .. 541686 6470-92 10411 | 96355 473-80 4-02 | 20794 10038  4.B7 | 2619 1863 7.11

R i R
. E Thotiun vals ]. &d&a) wla Odam vala Veechts vala
Montha | et e e e gm
. CoE Y Y, ¢ ¥ ¥k! ¢ Y Ye|le Y Vi

August .| 18519 19-24 4.30 | X0BO2 95-88 .30 | 7450 12.08 1-62| .. .. w | 181e41
September . 0982 $40.11 . 3.94 | 2632 804 3-05| 8885 26-43 2.97 [ 560 1-05 181 | 3683
October (137450 1886-26 11420 | .. oo o | we w0 [ oL [ 180838
November .| 60276 30863 872( .. . . | . . ...l 4 028 4.49] 800-80
December of - 342 264 T2 . ve e - v e ] ee we o 1305020
Tanvary PR S ‘. S e e e .s | 250 420 18-80 | 1077-80
Febroary- o 205 036 I.80| .. e “ eeee 1140 1-83 1164 e31.5
March I . . . o . T .o | 104153
Aprit ol .- .- o e - T BRI o [ 400.20
May W m . . .- - . - AU T . 23178
June . o . e . ‘e . . . . e s a 27856
July e . . . e e . . . . e e v 80748
Tota) ,.| 284798 224510 7-85 | 22524 38.72 1-40 | 16344 3840 2.20 | 080 T-10. 718 |aave.ns

£ = Effort (in man-hours), Y = Catwch (jo metri¢ tons). Y{g = Cawh-per-unii of effort (in kg.),
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TaBLe V(I
Catch statistics in quarterly periods 1957-58

Mathibkol7E vale Pattenbolli vala Maskbichals vala

, Thatinm valy
Months
£ Y Yig £ Y Yie g ¥ Vi z Y ¥
\ognst-October ..} 18112 236-03 13-09] 27628  90:60 357 75 0°37 403 | 214070 1845-59 B.5D

\roémbeﬂanuary' 264388 2788.78 1051 4301 1288 2.93 12¢  6-26 2:10
Tebrusry-April ..| 210076 2074-32  0.47 1 10855 50.0T 3.01 | 8568 4I-30 4.0%
Hay-July W] A1E10 308479 972 | 47483 310-88 @54 ) 18020 87-36 4.85

69CI8  599-17 .73
208 0-34 1+84

2847073 224510 7-88

Totwal ..l 541000 5AT8-92 3O-31 | OBISES 47390 492 | 29784 130-38 487

g == Effort (in man-hours). Y = Catch (in meatric tons). Y/g = Cawh'pet-qnit of eff ort {in kg.).

the Kerala catch of oil sardine amounted to about 206,507 mciric tons, On

the other hand, in the July-June pcriod of 1959-60, oil sardine catch in
Kerala had been only about 32,163 metric tons,

In regard to total catch at Vellayil, Marhikkolli vala vanked fifst in
1956-57 and 1957-58 and Partenkolli vala in 1958-59. Again in 1957-58
Thattum vala contributed to about 25% of the annual landings but its contri-
bution was negligible in 1958-59. With regard to catch-per-unit of effort
Mathikkolli -vala yanked highest in all the years. - Pattenkolli vala was only
fourth in 1957-58 but moved up to the second position in 1958-59, There
was thus a perceptible shift in the relative 1mportance of the various nets
durmg these years.

SALINITY AND TEMPERATURE

The monthiy avérage ternperature and salinity of the surface water at
about the 8 fathom region off West Hill are given in Table X, As observed
by previous workers (Chidambaram, 1950; Nair, 1952; Seshappa; 1953;
George, 1953), surface temperature and salinity were low during the mon-
soon months and high from March to May. At Calicut the sardine season
usually extends from September to February or March which almost coincides
with the period of intermediate values ‘of - temperature and salinity.
Chidambaram (1950) found that at Calicut oil 'sardine landings were good
during the months when the average surface température was below 29°C,
In 1957-58, therc were six monthly total catches of more than 500 tons each
and the mean temperature for ghese months fell within the range of 28+5-
29-9°C, In 1958-59, total landings of more than 500 tons were Tecorded



TaBLE VIII _
Catch and effort at Vellayil during the year 1958-59

Patteniolli vala

Paithu vals

Miomhs_ Maikikkolli valn o Chala vaia / Thatium vala Totzl
F3 v vie £ ¥ vie | ¢ Y Ve | s ¥ ¥l e Y Vg catch
August ) . o | aceee wrm Lins| .. .. | 823 Mm! 311 0-29 0:93 | 4282
September  o.| o el e | 10458 26.93 B38| .. . oo | e o .. e 26-93
October N - - o | Mraer 30-3¢ - 1ema | 7282 2957 08| .. .. .. e 59-91
November .| 16749 190.80 m-s9 | .. . o [ 1833 310 19| 208033 159 | 1305 1-8 1:45 | los-12
December o} 271200 368:70 1351 | 31190 S14-1F 2620 156 2101244 .. .. ., v e .. | M8Ge0L
January .| 20080 408-53 1405 | 38106 62034 1628 . - L4 . e e o 102887
Febrmary o 7740 0732 1258 | 10m13 112478 Y0-62] 02 074 2e2a| .. .. L, ] o e | 22082
Apdl . . . . . - . . ‘- . aa e . PO . .
May 9 . v 9456 96-03 10-16 | 2022 417 206 .. .. .. voeeao | 100-22
Jone - Sdowow 969 0-91 0.95] 49 08 1| .. .. . L . 1-42
July S o v | o682 2206 semal .. L .| WTLw 283 L L 13-17
Towml .| 0863 1065-36 13:17 | 167657 1766:60 10.47 |' 12314 4028 $-27 | 2865-29

1488 1.88 1-%¢ jf'-mls 218 1-35

= Effort (in man-hours). 'Y = Catch Gn metric tons),  Yig = Catch-per-unit of effort (in kg.).

658561 01 95-5S61 Supnp vasy LD Jo diaysiq auipvg ;10
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TABLE IX

Caich statistics in quarterly periods 1958-59

Marhikkolli vala Pattenkolli vala ! Mathichala vala

Months |
g Y Yig | & Y Y/g g Y Y/g
August-October 73801 99-26 1-33| 7232 29-57 4‘095‘:
"November— ' ' 5-
January 73114 968-04 13-24 | 69296 1434:45 20:70 | 2009 5-29 263
February-April ..] 7749  97.32 12-56 | 10613 112-76 10-62| 602 0-74 124
May-July 13947 10912 782 | 2471 4-68 1-86
' Total ..| 80863 1065-36 13.1?\16?65? 175559 10.47 | 12314 40-28 3.27

& = Effort {(in man-hours). Y = Catch (in metric tong). Y/g = Caich-per-unit of effort (in kg.).

only in two months, viz., in Dccember and January when the average tem-
perature was 29:1 and 28-8°C. respectively. During this year again,
catches of more than 150 tons were recorded for four months and the mean
temperature for these months varied between 28-5 and 29-1°C. It may
be remembered here that the total catch in 1958-59 at Vellayil was only about
one-third of that of 1957-58. In 1956-57, when the catch was only about
one-cighth of that of 1957-58, there were four monthly totals of morc than
60 tons each, the mean temperature for these months varying betwcen 280
and 30-4°C. There was only one month when catch exceeded 500 tons and
the mean temperature for that month was 28-0°C. The 1955-56 catch was
only one-sixteenth of that of 1957-58. During this year, totals of more than
30 tons each were recorded for five months and their average tempcrature had
values between 24:5 and 28-6° C.; on the other hand, there was no oil sar-
dine catch in two other months which had mean temperature within these
limits. Thus, generally speaking, the temperature range during periods of
good catches had been 28-29°C. Again Table X shows that during the
four years considered here, the mean temperature for months of com-
paratively: better production rarely exceeded 29-5°C.

In 1957-58, the average salinity was between 33-08 and 35-04%, for the
six months when landings rose to more than 500 tons each. But three
months with catches less than 500 tons each also had average salinity values
within this range. Again, for the four months in 1958-59 when production



TasLE VIII
Catch and effort ar Velluyil during the year 1958-59

Mathikbolli vala ! Pattentolti vala Chala vala Paithuvala ' Thattumvals | woi
Months | - catch
£ v Yie | Fs v Yie z Y Yle| &g Y Yig | ¢ Y Yfg
August o - . | 36896 41499 1.1¢] .. .. .. | 523054 1.08 311 020 0.93 | 42-82
September I . oo | 19458 2688 138 .. .. .| o« . o e e . | o693
October o . o | 17447 30-34 1-7.1| 2 WS 40| . | e o . | S
November .| 16749 190.80 1.3 .. " o | 1333 3.10 1-69 | 208 0-33 1-39 | 1305 1-89 1.45 | 196-12
December .| 27206 368.71 13.51 | 31190 8111 26.10) 196 2191244 | .. .. .. | . .. .. |1185.01
January .| 20069 40853 14-05 | 38106 €20-34 1828 | . - . . . .. I‘ ... | 1028.87
February .| 79 o132 12.56 | 10613 112-7 10-62| 602 074 124 .. .. .. .. .. .. | 2102
March S - . . . . o e v e e e .
May o .. - 9456  96-05 1016 | 2022 4.17 206 .. .. .. .. e .. | 100.23
Jome Ao e 050 0.9l 0.05| 449 051 sl . .. . . . .| 1.4
Yaly o - - . 3632 12-16 344 .. .. .. | 57101 183, .. .. 1317
' Total .. 80863 1065-3¢ I3-17| 167657 17556-69 10-47 | 12314 40-28 327 | 1488 1.88 1-26 | 1616 2.18 1-35 | 2865-29
- . . f

#= Effort (in man-hours). Y = Catch (in metric tons).

Y/g = Catch-per-unit of effort (in kg.).
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TABLE X

Monthly average surface salinity and temperature of the sea-water at the
8-fathom region off West Hill (Calicut) and oil sardine catches at
Vellayil (Calicut) during the period 1955-59

1055-56 | 1856-57 1957-58 1958-59
‘Maonths 8%, TOC. Total | S% TOC. Total ' S% TOC. Towal | §% T°C. Total
catch catch i . catch catch
Auguit .| 3158 24.56 68-52 | 3258 251  3.59 | 8240 25+1 131-41| 20.63 25-6 4252
September .. | 3820 265 8981 |33:83 24.5 1.28 | 33.97 25.0 31883 | 31-25 25.8  26-93
Ottober .| 3030 28.0 g1-24 |8222 27.2 0119520 28.6 1805-33 (3519 25-0  50.91
November .. | 8356 28-8 139-62 | 21.21 28-8 8813308 29-2 800-50 | 33.39 28.5 19612
Decomber .1 23-53 28-0 18421 | 83.71 25.5 130.81 | 8440 20-1 1305-20 | 33-27 201 1185-01
Jannary |83 280 1203 [35:08 280 50665 [ 3447 28.5 1077.30 | 82-45 288 1028.87
February .| 3418 286 .. |3se02 288 186-00|34.58 29.3 3153|3369 28.5 210.8

March | 3443 296 .. |384.63 2007 5112|3504 20.0 104158 | 34-67 20.0 .

April - o 3474 2006 .. | 3488 30e4  72.47 | 36:08 30.2  408.20 | 34.50 30-4
May .| 3226 27.8 .. | 3408 207 24.90 | 3470 30-5 231.78 | 43.85 30.8 100-22
June ..| 3820 26.¢ .. | 2506 2004 ., |27.40 3041 276.55| 32.61 2.3  1.42
Juiy .| 2563 246 1.125| 26-61 258 01-41 | 2665 26.8 30748 | 21-39 25-7 1317

figure exceeded 150 tons each, the average salinity ranged between 32-45
and 33:69%,, but in June which had an average salinity value within this
range, the catch was only about 1:4 tons. During the other two seasons
also, no consistent relation between salinity and catch was seen,

Chidambaram (1950) has given the monthly mean surface temperatures
of the sea-water at West Hill (Calicut) over the years 1932-33 to 1942-43.
Weekly surface salinity and temperature at the 8-fathom region off West
Hill for the period 1948-50 have been reported by George (1953) from which
the monthly averages can be calculated. These monthly means are pre-
sented in Table XI along with the averages over the two periods 1955-57
and 1957-59 for comparison. It will be seen that from November to July
the mean salinity was generally higher in 1948-50 than in 1957-59; the
‘March value being the only exception. Compared to 1955-57, however,
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TasLe XI

Monthly average sﬁrface temperature and salinity of sea-water off West Hill
(Calicut) over the periods 1932-43, 1948-50 and 1957-59

Salinity (S%,) Temperature (°C.)

Average Average  Average
Average  Average during  Average Average during during

Months during during 194850 during during  1948-50  1932-43

1957-59 1955-57  (George, 1957-59 1955-57 (George, (Chidam-
1953) 1953) baram,
1950)
'August R K ) 32-07 28-45 25-4 24-8 25-2 26-37
September ... 32-61 33-52 31-34 25-4 25-5 25-9 26-67
October .. 3424 31-26 3248 26-8 276 265 28-18
November .. 33:24 32-39 33-69 28-9 287 28-3 2852
December .. 33-84 33.62 34 20-1 28-3 277 28-29
Yanuary .o 33-46 3319 34.20 287 28-0 27-6 2814
February .. 3413 34:10 34.26 29-1 28-7 284 2866
March .. 34-86 3453 . 34-67 29-9 29-7 295 29:98
April oo 3477 34-80 35-40 30-8 30-0 30-1 30-31
May e 34433 33-15 35-95 30-4 28-8 29-8 30-12
June .o 30001 2917 33-07 29-2 279 27-0 27-27
July v 24-02 26-22 29-82 26+3 251 254 25+91

salinity was generally higher in 1957-59. On the other hand, thc average
temperatures recorded by the two authors mentionied above for the months
November to July are generally lower than those for the corresponding
months of the 1957-59 period, only the March value given by Chidambaram
being slightly higher. It will also be seen that temperature was generally
lower in 1955-57 than in 1957-59. Only future studies will show how far
such changes are related to variations in the magnitude of the oil sardine
fishery, _

Size- AND AGE-COMPOSITION
1955-56 (Fig. 1)

- Two principal modes A and C could be seen from August to October,
In Qctober, another mode B was also apparent besides these two, From
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Fig. 1 three year-classes can be recognised, of which the group A was present
from August to December and again in July. After October, the youngest
fish represented by mode C werc not observed and the fishery had to depend
mainly on older sardine.

n 97 122 147 (7197 e T2 o3 122 4 1712 W?

L e oG J“\m
T —

sor S I Y ¢ 2
; 1o ;\_»/\\ M
_ el AN ]

7

3

§

&

1T -
A ©

N,

TR, “"~'§‘*“§ 8
V:/k/g
3 3
£E |3

'°|" NOV 40
o ' 1
o I
e -'""1;
@ oo 1T

53
8.
> 8

Ju .
n 9 2w m m 2 - I T - B T A TR
LENGTH GROURS o LENGT M GROUPS
FiG. 1 FiG, 2
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1956-57 (Fig. 2)

The group A could be traced right up to February. B was also present
from November to February. But the contribution of these two groups
to the seasonal catch was much less than that of the year-class D which first
appeared in November and continued up to May.
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1957-58 (Fig. 3)

The catch-per-unit of cffort in numbers is plotted in Fig. 3. Very young
sardinc appearcd in the fishery in August when the size-range was also much
greater than during the succeeding months. In October, the length-frequency
distribution in respect of Mathikkolli vala and Thattum vala showed the same
mode, 130-34 mm. This mode shifted progressively to the right during
the succecding months. Another mode at 165-69 mm. was observed in
August but it could not be traced afterwards. From the figure it will be
seen that from February onwards the landings of the various nets had more
or less the same length-range. Their modal lengths varied to the extent of
5-10 mm. which is only to be expected.

Thus from the size-frequency distribution, two age-groups can be recog-
niscd. One had a modal length of 165-69 mm. in August in the Marhikkolli
vala landings; but its contribution in later months was practically negligible.
On the other hand the bulk of the catches was supported by a younger age-
group (E). This was represented by a modal length of 130-34 mm. in
October and 145-49 mm. in May in the Marhikkolli vala catch and 155-59 mm.
in July in the Pattenkolli vala catch. But from Fig. 3, it can be secen
that during the October—July period the monthly modal values representing
this year-class in the catches of the various types of boat-seines were either
the same or differed to the extent of only 5-10 mm. Again, the tendency was
for the modes to be bigger with the progress of the season. Hence the value
of 155-59 mm. can be regarded as a rough estimate of the modal size attained
by this year-class in July, especially as Partenkolli vala had recorded a smaller
mode in March.) Pattenkolli vala is much more mmportant than Paithu vala
in the sardine fishery. Hence the value shown by the former is preferred.)

1958-59

The size-composition for monthly catch-per-unit of effort is shown in
Fig. 4, From August-October, the size-frequency distribution was unimodal,
but it was bimodal from November onwards. As may be seen from
Table VIIIL, the bulk of the 1958-59 catches was landed by Mathikkolli vala
and Pattenkolli vala. The landings of both the nets had a bimodal length-
frequency distribution.

It would therefore be apparent that the 1958-59 fishery was supported
by two year-classes. The older one was represented in the Partenkolli vala
catches by a modal size of 160-64 mm. in August 1938 and 175-79 mm,
group in July 1959. Obviously this was the same age-group which had a
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modal value of 155-59 mm. in the July 1958 catches of the same net. But
then the monthly modal progression which led up to this value has already
becn referred to above, and also shown in Fig. 3. Hencc it follows that
the older of the two year-classes that supported the 1958-59 fishery was in
fact the same which had dominated the earlier season (Group E). A new
age-group represented by mode F entered the fishery in November at a modal
length of 145-49 mm. in the Marhikkolli vala catches . (The former age-
group first appearcd in the Marhikkolli vala catches in October 1957 at a
modal size of 130-34 mm.), From Fig. 4 the contribution made by the older
age-group to the catch in numbers would appear to have been almost equal
to that made by the younger one. This is completely diffzrent from what
was seen during 1957-58, when the older age-group practically disappeared
from the fishery afier August and the catches were supported mainly by the
younger one, :

The length-frequency data also suggest the possibility of there being
two broods in an year. Thus, below mode C in August 1955, there is another
mode at 87 mm. which can be traced to 122 mm. in October. The 1957-58
data also indicate this in another way. Mode E moves from 132 mm. in
Qctober to 142 mm. in January (It may also be noted that in October and
November the modal values for Marhikkolli vala and Thartum vala are more
or less the same). But in February, the mode is again at 132 mm., which
moves on to 137 mm. in March; it can also perhaps be traced back to the
mode at 92 mm. in August (of Thartum vala). The position of the modes
in October-November of various ycars shown in the Table below, is also
significant here (October-November is chosen in order to have the modal
sizes for the same net).

Mode  Month and year Size _
mm.
C  October 1955 135-39
D November 1956 105-09
E  October 1957 130-34
. -

November 1958 145-49

The Year-classes in 1957-58 and 1958-59

Nair (1952) has estimated the size of 1- and 2-year olds as about 10
and 15c¢m. respectively. The present study also gives approximately the
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same values. On this basis, the groups E and F represent the 1956- and
1957-year-classes respectively. A rough estimate of the relative strength,
of 1- and 2-year olds in 195758 and 1958-59 (when samples were weighed.
according to catches) is made herc by breaking the monthly size-frequency
curve for total catch at the lowest point between successive modes and then
summing up the values for each scparate curve (age-group) thus obtained.
The results-are given in Table XII. Only the Marhikkolli vala and Pattenkolli
valg are taken into account here, as they werc the most important nets in
1957-59. ' '

\ 'TABLE XII o
" -Catch-per-unit- of eﬁb_rt'qf two nets in _1-95?%58 and 1958-59

Aninual Catch-per-unit of effort

.. Mathikkolli vala in Pattenkolli vala in

Age-group I
1957-58  1958-59  1957-58  1958-59 -

I 407 249 4 120

I+ 12 165 2 152

The difference in age-composition of the two seasons is quite evident.
The apparent anomaly in the representation of the 1956-year-class in the
catches of Pattenkolli vala in the two seasons is perhaps due to the fact that
samples for this net were available for six months in 1958-59 but only for
two months in 1957-58 (see Figs. 3 and 4). But from the results for Markik-
kolli vala it can be seen that the annuval ratc of dccrease for the 1956-year-
class between the two seasons was about 06 (0-92 in terms of instantaneous
rates). More satisfactory estimates should be possible in future with data
for a series of years treated according to strict statistical procedures.

DISCUSSION

The data presented here serve to indicate the effect of fluctuations in
year-class strength on catch. This is of course not to deny the importance
of ccological factors which may influence the time and place of appearance
of sardine shoals. Thus Nair and Subrahmaryan (1955) have discosséd
the. importance of food items, especially the diatom Fragilaria bceanica, in
this connection, The oil sardine fishery off Calicut normally depends on

Al8



698 INDIAN JOURNAL OF FISHERIES

the abundance in the nearshore waters of the 10-15 cm. group; i.e., one-
year-olds. It will also be seen from Figs, 1-4 that one-year-olds form the
recruit age-group at Calicut. These are immature sardine and their role has
also been discussed by Nair (1952).

In 1955-56, one-year-olds (1954-year-class) apparently had a low level
of abundance and were not observed after October. The fishery after that
month had to depend on older fish; hence the low level of catches. One-
year-olds were better represented in 1956-57, causing a rise in landings but
were probably not sufficiently numerous as to influence the fishery of the
next season, On the other hand the 1956-year-class appeared to be
exceptionally rich, which was reflected in the record catch of 1957-58, the
season of its recruitment; other age-groups were hardly evident in that year.
How rich the 1956-year-class was, can also be judged from the fact that it
continued in the fishery during the succeeding season also, when its contri-
bution was almost equal to that of the age-group newly recruited during
that year. There were less one-year olds in 1958-59 than in 1957-58 (see
Table XII) as recorded both by Mathikkolli vala and Partenkolli vala and
but for the influence of the 1956-year-class, the catch also would have been
poorer. Between these two seasons the 1956-year-class had a decrease
rate of 0-6 as measured by Marhikkolli vala. Though this estimate has to
be treated with some reservations, still it is of some interest in view of the
present-day age-composition of catches.

According to Nair (1952), the spawning period of oil sardine is August—
November. During the July-November period of 1956, catch was low in
the Calicut area; at Vellayil it was only about 13 tons, That there had been
no unusual abundance of spawners in the Calicut area in 1956 will be evident
from this. 'The All-India catch had also been poor in 1956, being only about
7,412 tons, as stated earlier. It has been shown that the average salinity
and temperature over the 1957-59 period were different when compared to
those for the periods 1932-43, 1948-50 and 1955-57. Only future studies
will show how far such changes favour the entry of oil sardine into the
fishing grounds in large numbers. What is interesting here is the fact that

- the same year-class dominated the fishery in the same area in two different
seasons.

It has been shown that in the 1958-359 season, both Pattenkolli vala and
Mathikkolli vala recorded their highest catch-per-unit of effort during the
November-January period. The catch-per-unit of effort of Pattenkolli
valg trebled and that of Marhikkolli vala increased to about 1-5 times over
their respective values for the last quarter of the 1957-58 season (see Tables VII
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and IX). This increase in their catch-per-unit of effort and therefore the
abundance of sardine in the fishing grounds can very well be explained by
the fact that the 1957-year-class was recruited at this time (see Fig. 4). Thesc
nets were thus operating on both the 1956-and 1957-year-classes. But the
catch-per-unit of ¢ffort of gill-net was lower during this period than during
May-July. The probable reason for this is also obvious from Figs. 3 and 4,
Both during the May-July and November-January periods gill-net was
operating only on the 1956-year-class.

SUMMARY

This study relates to the oil sardine fishery of the Calicut arca for the
years 1955-56 to 1958-59. The catch was poor in 195556, improved in
1956-57, was exceptionally good in 1957-58 but declined again next year,
though not to the level of the 1956-57 season, These catch variations could
be ascribed, at least to some extent, to fluctuations in year-class strength.
At Calicut, one-year olds form the recruit age-group and the fishery nor-
mally depends on their abondance in the nearshore waters. The 1956-year-
class appeared to be exceptionally rich, which was reflected in the record catch
of 1957-58, the season of its recruitment. Its influence was felt during the
succeeding season also when its contribution was almost equal to that of
the 1957-year-class recruited into the fishery of that year (i.e., in 1958-59).
The monthly values for surface salinity and temperature for 1957-59 were
slightly different from those reported for previous years. Generally speaking,
periods of good catches over the four years considered here had a tempera-
ture range of 28-29° C. At the time of entry of 1he 1957-year-class into the
fishery (November-January of 1958-59), the catch-per-unit of effort of Marhik-
kolli vala and Partenkolli vala (boat-seincs) rccorded increases, From that
time onwards these two nets were operating on both the 1956-and 1957-year-
classes. The catch-per-unit of effort of gill-net did not show any increase
during November-January of 1958-59 as this net was still operating only
on 1956-ycar-class at that time.
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