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plankters, The S€asonal distribytjop, of the important organisms were
as follows :—

Coscinodisous was the mogt co

thro_ughout the year,

s its frequency came down to 2 per cent.
roportions of 23 per cent to

Fragillarig wqg 2 major diatom in the coastal plankton and occurr-
ed throughouyt the year wjp, 2 peaks from June to- August (23 per cent!
November (35 per cent). It was found ip trace in
n January and April.

Was another common diatom. The peaks were
nd December when it formed 38 per ceny and 29 per
Y of the total plankton. It was only 1 per cent in July

to 41 per cent) and
March, 2 per ceny

Chaelocergg
reached ip May a
cent respectivel

Biddulphj, occurred with 2 maximal periods of 5

and in Octoper and in other months fluctuated from trace 1o 2 per cent.

Per cent and thep declin
and March, |y was almo

almost absent for ¢ months from April.
Asterionella had one peak in May (12 per cent).

Trichodesmium contributed 40 per cent in April and occurred 2§
Per cent to 8 per cent from January to March :

Planktionella, Melosira, Pleurosigma,
Hemidiscus were observed occasionally.

and 13 per cent i October. During the other

\ from 9 per cent 10 traces. Ceratium were pro-§
Minent in July (14 per

cent), February (8 per cent) and in September

agellates, Peridiniym, Dinophysis, Gymnodinium,

nirum were occasionally found in the Plankton.!
The peak months f,

Bascteriastrum, Lauderia,

MARINE BIOLOGICAL STATION

IES
MACKEREL FISHER
1GATION ON

3. INVBST

: ar,
. ticed during the ye
ckerel landings were no ing nearly
ment n;fn:labaf and South Kanara coastsiol:les yiar- The
the total landlﬂ‘gis :’s against 5§ lakhs maunds in the prev
s
11 lakhs maun

Jandings of nearly 5 lakhs were in November.
maximum la

. 51 per
t in zero year and
kerels, 49 per cen also
In June baby m:(;IOng ;vith miscellaneous fishes. In J‘t‘(l,y fout
ne year appeare with miscellaneous l.ishes buthz:-‘:fzl d four
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;6 per cent and three ; posed of three yea7r0 old Onis’threepyear groups
as mainly ¢0 ear groups, /9 per cen from
ﬁsher);;” per cent were twc:' gups- The size of .the s!aoals rang:;ie fully
szl 5 per cent fou3r y::l lc':egut of mackerel examm;d dm _z'f?l’s with ripe
an 23 p ing. Individu
26 cms. ent of spawning ) 4 have
8 cms. to o atino commencen Those born in June 195
id, indicating ioed in July. one year
rz‘:d; were also notlzf;dAugust and September,lgl5 > w]l*];:re was no
g:mcd in the fishery ent and 55 per ceat résP;ctlveJ):;ly and August of
ae,
;fouP formed 48: B zaro year group e:li:get months suggest pr Otracm(ti'
itmen ing in o
sh recruitme appearing large percentage
?9355 and the szedg::ll:g; pface in 1954. The very larg
ing that ba
spawning

55 right upto
from October 19 : e
: o in the fishery to August 1955 with o
s appearing in om June
zyear gl'oup

. ient indication of
and the spawning T tember gave sufficient indicatio
February 1956 August and Sep uing season.
its in June, . ens
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4 prospective M f mackerel was 00¢ to tw
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¢ rate of feed O1TEF o
JanuaTrl;' and March. Inju

te was
in June and July, the ra
P i he food
lankters t?ormed the major portion of t
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as low as 2 cc. ZoO-P This

80 per cent in May,
oup formed _ 4
a few months. X ing l-Janll);ary and 60 per cent in Marc
t in cen

Improvement i

cent in 0

, larval bibalves,
excePr cent in July, 62 PC:) sing the food were copipocis e e,
75 pechief organism comp 4 among phytopl'fm ter', Rhisusolenic,
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ﬂli::g:i:;ﬂ’ 7 ”‘MC‘{;SZZ::,’:;_ The juvenile forms seeme

4 iothrix and Cha .

Thalassiot

Fragi”a"a-

IES
GATIONS ON OIL SARDINE FIsHER
TI

4, INVES

: the year,
favourable during b aearly
. ery was not very ds of whic
The oil sardine fshon{y about 5} lakhs of m:;:n of November ar:g
the total landing b:; gWere landed in the llxlile(;i[; composed of l: o
un i hes were ¢ 16 cms.
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g];cembef- The com;?l 14 to 19 cms. group in 11\;1 if) 14 cms. (first year
16 cms. groups 1nJ:l§ 6 to 12 cms. in August,
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June’ 17 cms. !
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groups) and 18 to 20 cms. (third year groups) in September, 12 to
16 cms. in October, 14 to 22 cms. in November, 13 to 2l cms. in
December and 15 t0 20 cms. in January. There were no landings in
February and March. From second fortnight in May upto the end of
July, the oil sardines with fully mature gonads formed major part of
the catches, Spawning had commenced in early June and continued
till the end of July. From August onwards upto October Zero year
and first year groups formed the main catches and the exploitation of
such juvenile forms is bound to have a serious set back in the ¢
sardine fishery in the ensuing season. Unlike mackerels, oil sardine i
Pfedominantly a vegetable consumer. In April, phytoplankters forme
64 per cent of stomach contents, 76 per cent in May, 88 per cent i
November and 85 per cent in December. The predominant diatom tha
entered into the diet of oil sardine were Fragillaria, Thallsiothrix
Rhizosolenia, Biddulplia, Coscinodiscus, Nitzschia, Pleurosigma ant
Planktoniella.  Zoo-plankters like Copepods, Peridinium, Larvé
bivalves and spinoids, ceratium and dinophysis, also have f ormed par
of the diet of oil sardines. Very often there was close wnﬁrlz:%
between the items noted in the gut of sardines and the organisms it
plankton of inshore seas ol e
‘ i
5. Stupies oN OTHER Foob FisHes ' f

Studies on binomics of other food fishes of west coast were
continued. Synaptura commersoniana, a specimen of 175 cmé ";.
length examined in May was found to be a female in third stage 0
maturity with hippa as stomach conteats. :

Cynoglossus  Sidensis. — This forms the Chief * padaman‘hal
fishery™ of west coast. Specimens examined in May, June and October
were found to have fed on hippa and bivalves. '

Cynoglossus Dubius. — Main food consists of mainly bivalves.

Cynoglossus Punctipus and Pseudorhambus Arsius examined
May and July had hippa and mysids in their stomach. :

Synagris Japonicus is a plankton feeder.

*
. Sphy:raena Obtusata, Teuthis Virgata, Trichiurus haumela aﬂd
Rhinobatis Halabi were other species examined.

T

6. FisH SAMPLING StupiEs AT THE KOZHICODE
LANDING CENTRE
This item of interesting study was commenced in June. These
studies consist of investigations at the landing centre on the magnitude
of the fishery by analysing the variety composition of catch by different
tackles. This study is now in progress and it is certain to throw

much light on the season : . . and of -
of occurrence and bionomics of fishes and of -

the economic condition of fishermen.

7

MARINE BIOLOGICAL STATION

7. BCOLOGICAL STUDY AT KAUP Fisumng Cenr
RE

In South Kanara, Kaup is a major cat fish 1y,

imi i ioation on the ecological a Nding Centre,
prelimipary investigatio 4 Spects of Kayp reVealg
that a wide stretch of comparatlv:_:ly shall‘ow area was foung proteCted
by a rocky barrier in the West lying 8 pxles off. In this stretey fr(:n
Kaup to Polippu which is a nexghbqurmg fishing centre in the north
the beach was strewn With beautiful tusk shells, Dentalium. The
plankton from the sea on examipation was founc} rich with Crustacean
larvae, molluscs and tunicates. Tbe: relatxfmshnp 9f Dentahum and
cat fish fiishery ‘offers a new field of interesting studies.

8. ESTUARINE SURVEY

'fhé fisheries survey of Nileshwar and Cheruvathur estuaries wag
taken up to find out if there is any adverse effect in the Etroplus fishery
.jn the region by the use of close meshed fixed gear for which licences
are being issued. On analysing the catches in the stake met it was
poticed that prawns formed very large percentage of catches and that

not a single fry of Etroplus was met with. A special kind of drag net
used only in very small number in the estuary entraps Ftroplus breeders.
But this method of destruction of Etroplus breeders is negligible.

9 STATISTICAL SURVEY OF THE TREND OF FISHERIES OF THE
: WEST CoAsT
o of fish landings along the coastas obtained from the staff
.VStatlelcs ds were tabulated and maintained correctly. The fish
of fish curing yar |y 40 lakhs maunds asagainst over 31} lakhs maunds
Jandings being nea y The mackeral fishery occupied the first rank, the
in the previous year. khs maunds whereas in the previous year
) ut 10} I Th i
(otal yield being abo cupied the first rank. e peak period for
the oil sardine fishery 0¢ ber November, and December. ' The total
| fishery Was Qctober, maunds, pearly half of last years
mackera :0c was 4% lakhs ht in Novembe d
ings of oil sardioes s were caught i 23 ran
Janding hich nearly 3 jakh had its peak in September
catches, of W thal (sole fish) fishery Mullan (silver bellies)
December. The Ei‘;js maunds Were l_andﬁld' October was the peak
when Blmutti‘ael%major monsoon fishery 10 Joly. in Malabar and
fishery was ‘tish fishery when landings wer  sharks were reported in
riod for caa Tn November heavy catches © Seer fish fishery was
South Kar orthern sections of Malabar Coast. oast in November.
central and 1« southern section of Malabar ¢ ction of Malabar
Ribbon fish ﬁgh:ry prawn fishery had its peak from d3s’ thern section
cbast in Octove™ ducted in Malabar and Sou icil
was cont . n Council o
Marine 5 s‘fﬁﬁﬁst under the gmd?: °fe§fv5'3?e If?:r';arded to the
f athe
of South Kana and the data & ‘

ch
Agricultural Resear jnferences:

Council for drawing



| 10, PUBLICATIONS
The following publicationg Were made during the year.
1 1. The 195354 bumper fishery of (he oil-Sardine (Sardinella
ongiceps) of the Wes; Coast of Madras State By P.I Chacko and M.J. |
Mathew, Ind-Com, Journal, 10, 190-191, 1955, :
.2. lfrawx-l fisheries of Madras State, By P. 1. Chacko. Contrib. :
Marine Biologicql Station, West Hill, 3, 1-14, 1955, : :
" A review of the 1953-54 fishery of the Mackerel, Rastrelliger
Managunta of the West Coast of Madras State. By P.1. Chacko and g
-1 Mathew. Ing.Com Journal, 10, 288-190, 1955,
R 4, .Age and length composition of the catches of the machefel |
a;trelhger kanagurta of ¢pe calicut coast in 1954-55, By P.I. Chacko,
and M. J. Mathew. prog, 43rd Indian Sci, Congr., 3,309-310, 1956
(Abstract).
b S. Programme of oil-sardine research in Madras State Fisheries '
€partment in 1954.55 by P. I. Chacko and M. J. Mathew, ibid, 3, 310, :

6: Meteorology, hydrography and plankton of the inshore sea
OPposite the marine biological Station, West Hill, Malabar coast, in -
1954-55 by P. 1. Chacko, ibid, 3,319, 1956 (Abstract), -

7. Shoaling of oil-sardine, mackere] and catfishes By P. I.,
Chacko, ibid, 11,82-83, 1956, 3

_8. Surface temperature of the coastal waters of Madras State:f
during 194954, By P. 1. Chacko, Sci. and cult, 21, 458-459 1956, ‘

1. PROGRAMME OF WoRk FOR 1956-57.
L. Stud.ies On meteorology and hydrography of West Hill sea and -
their correlation with plankton cycle of Calicut coast, ‘
2. Application of both inshore and offshore plonktological studies
In fluctuations of Plankton-feeding food fishes, '
3. Shoaling, length and age frequency, feeding,}maturity and:
SPawning of oil sardines with a view to forecast its fishery, I
4-. Shoaling, length and age frequency, feeding, maturity and
SPawning of mackerels with a view to forecast its fishery., /

5. Racial Studies of mackere|s and oil sardines,

6. General bielogical ang ecological studies of other important
food fishes, :

7. General SUIvey of fisherjes of West Coast with reference to'
seasonal trends, )

8. Occurrence of the red water Phenomena of the sea and ijts '
effects on the fishery.

9. Compilation of inland apg marine fish statistics for West Coast ;
of Madras State. _ )

i
+
4.

a
4

' ; OGICAL

1L AL REPORT OF THE MARINE BIOL

STAATI;ICI;I;I KRUSADAI ISLAND, GULF OF MANNAR
FOR 195556. BY P. I. CHACKO.

Y AND HYDROGRAPHY OF KUNDUGAL CHANNEL
L’I‘hMEt':g}s{gI:’;(i}c temperature was at maximum of 88.6 °F in March
o d of 77.54 °F in December, The atmospheric pressure was
and mm:mu;{n to 6ctober and maximum from November to March.
tow from ﬂal ¢ tuated between 29.734 inches and 30.125 jnches. The"
The pressure :c f the wind was nearly 15 miles per hour jn December.
maximur spes oonsoon brought nearly 81% inches of rainfall and
The north-east m n 8} inches. Humidity was maximum (86.4 per
South-west monsoo d minimum (78 per cent) in June. Double oscilla-
cent) in Dec?n-.:ber an noticed. The surface temperature of sea water
tion in humidity 2v;a7s °C) in April and minimum (25,37 °C) in January.
was maximum (t .was maximum (23.38—24.16) from July to October
The sp;cfﬁc grav; §V6) in December and pH ranged between 8.20 and
and minimum (13. aximum (35.70 per mille and 36.23 per mille) from
8.45. S;Llﬂ:fngﬂd minimum (30.16 per mille) in November. Dis-
to Septe

i 4.40 c.c.
ied between 3.07 c.c. per litre and 4. '
solved oxygen cOn_tent va:eing in November. The average residual
the maxmlU":anged from 0.0534 gm. litre in December to
bon;tgsgtober Calcium content varied from 0.2851 gm.
an ’

. litre in July.  Silicates content was
litre in December to c9uz?c7 ift?e) in December ar-ld minimum (50.0
maximum (108 mEM 'July. Phosphate content varied frqlm ;2rar?¢ags.
mgm. cubic n_]ctte) mmbef to 36.0 mg. cubic metre in Apri 'of 310 at
cubic metre 1D Dbiieand January and showed the maximum g
were nil in Decem

ic metre in April.
cubic m oN STUIDES OF KUNDUGAL CHANNEL
2. PLANKT sedimentation was high in the months of
n

kto 5 and 169.2

The averagé PL“S': 0 Novembef_“‘u e ; :8.6,”21:7 ]anaknton o

AP 1::%2475 co) being I8 tefmvyrﬁ cc.  The phyto-

c.c.), the ma.xlmu : dimentation being .C. _phto-

ve,y’ poor in July, thi ::predominant over zoo-plankters fx‘iutr;lr;g o

planktonic organisms W o tors formed 99.7 par cent 0 ot
entire period. The phytop ths from 8 per cent to 97.7 per

in the other mon aly. The
in Novemtl:er !:::t;]ﬂof July when they formed 90 per cent only
except in the

i jatoms,
caused by swarming of dia

hyto-plankters was ( _ ' N ocoras
large percentag® ?]f;gegmiul:n, Fragillaria, Rhlzos:olex;)l‘a,umCSigma oy
Oscillatoria, 'ljrlc The other diatoms Biddulphia, es rosEY beic
and Coscinodis?i® tin the plankton. Zooplankter: March.

e o presen er. February and Mal )
Nitzchia wer> ?Lse rr’nonths of August, October, t::ﬂ ones that contribu
maximum In .

i isms the impor larvae,
tonic organisms the 1 ~ lluscan
Among the 200 pl:::ete Copepods, Crustacian larvae, o usca
ted to the volume

flagellates and Oikopleur®: |

July

per litre,
alkalipity (car
0.0705 in April
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tions were made during the year.

. The 1953.54 bumper fishery of the oil-Sardine (Sardinella
longiceps) of the West Coast of Madras State By P.I Chacko and M.J.
Mathew. Ind-Com, Journal, 10, 190-191, 1955, L

2. Prawn fisheries of Madras State. By P. 1. Chacko. Contrib ;

ine Biologi on, West Hill, 3, 1.14, 1955, L2

3. A review of yhe 1953-54 fishery of the Mackerel, Rasteelliger :
Hanaguata of the West Coast of Madrag State. By P.I. Chacko and |
M. J. Mathew. Ind-Com, Journal, 10, 288-190, 1955. ,

4. Age and length composition of the catches of the macherel
Rastrelliger kanagurta of (he calicut coast in 1954-55. By P.I. Chacko,

and M. J. Mathey, Proc. 43rd Indian Sci, Congr., 3,309-310, 1956
(Abstract).

5. Programme of oil-sardine research in Madras State Fisheries
Department in 1954.55 by P. I. Chacko and M. J. Mathew, ibid, 3, 310,
1956 (Abstract).

6. Meteorology, hydrography and plankton of (he inshore sea
Opposite the marige biological Station, West Hill, Malabar cosst, ia
1954.55 by P, I, Chacko, ibig, 3,319, 195¢ (Abstract),

7. Shoaling of oil-sardine, mackerel and catfishes By P. L
Chacko, ibid, 11,82-83, 1956 '

8. Surface teMmperature of the coastal waters of Madras State
during 1949-54, By p. Chacko, Sci. and cult. 21, 458.459 1956,

11. ProcrAMME oF Wogk For 1956-57. .

. Studieg 0n meteorology and hydrography of West Hill sea aﬂdﬁ

their correlation with Plankton cycle of Calicut coast. !

2. Application of both inshore and offshore plonkto}ogical studies
in fluctuations of Plankton-feeding food fishes, 1

3. Shoaling, length and age frequency, feeding, , maturity iwd1
SPawning of o Sardines with a view to forecast its fishery, |
length and age frequency, feeding, maturity and
Tels with a view to forecast its fishery. /

6. General bielogical apg ecological studies of other important
food fishes,

7. General SUIVEY of fisheries of West Coast with reference to,
seasonal trends,

8. Occurrence of the reg Water phenomena of the sea and it",
effects on the fishery, '

9. Compilation of inlang and marjpe fish statistics for West cm:‘
of Madras State, .

2
S

it ‘ L REPORT OF THE MARINE BIOLOGICAL
IéTAATI:g}? AKRUSADAI ISLAND, GULF oF MANNAR
FOR 1955’5 BY P, I, CHACKO.

1. Merrororocy anD HYDROGRAPHY OF KUNDUGAL CH;;\NNEL
The atmospheric temperature was at Mmaximum of 88.6 °F in March
and minimum of 77.54 °F in Decemb.er. The atmospheric pressure was
low from May to Qctober and Jexmum from November to March,
The pressure fluctvated between 29,734 mche§ and 30.125 ‘inches. The-
maximum speed of the wiad was nearly 1§ mde§ per hour in l?ecember.
The north-east monsoon brought nearly 813 mche; of rainfall and
South-west monscon 8} inches. Humidity Was maximum (86.4 per
t) in December and minimum (78 per cent) j, June. Double oscilia-
eent) idity was noticed. The surface temperatyre of sea water
aon In b mlm %29.7 °C) in April and minimum (25.37°C) in January,
b ma:_(;imuramy was maximum (23.38-—24.16) from July to October
The oot ‘;;gn (13.6) in December and pH fanged between 8,20 and
o msmllilzit was maximum (35.70 per mille and 36,23 per mille) from
? “;S.to geptejz;xber and minimum (30.16 per mille) in November. Dis-
o fen  content varied between 3.07 C.C. per litre and 4.40 c.c.
so]vec.i ox{ie maximum being in November. The average residual
per I.It-r o (carbonates) ranged from 0.0534 gm, Jitre in December to
alkalml'ty : il and October, Calcium content varjed from 0.285¢ gm,
9‘070.5 in Apr ber to 9.4875 gm. litre in July. Silicates content was
htre' m Decf)%] mgm. cubic metre) in December ang minimum (50.0
maximum (1 tre) in.July. Phosphate content varied feom 1. mg.
e et December to 36.0 mg. cubic metre in April.  Nitrates
cublc ;1n f::)e‘;mber and January and showed the maximum of 30 mg.
were n

cubic metre in April.
2. PLANKTON STUIDES OF KUNDUGAL CHanygy,

sedimentation was high in (he months of
-The averagzux;{xasl:kt??\lovember (142 c.c. 118.6, 2475 and 1692
il and e um (247.5 c.c.) being in September, Tpe Plankton was
c.c.), the ma.xm}ul the sedimentation being only 4 ¢.c. The phyto-
sk on isy:;xs were predominant over Z00-plankters during the
p la." ktomC_ nga!]l"he phyto-plankters formed 99,7 per cent of the total
o No per;:r 'and in the other months from § per cent to 97.7 per cent
ox Novgmthe month of July when they formed gg per cent only. The
I?rcipt :rlcentage of phyto-plankters was caused by swarming of diatoms,
Osfiﬂftoria, Trichodesmium, Ffflgi“aﬂa,. Rbizo§olenia, C{naetocerads
and Coscinodiscus. The other diatoms Biddulphia, Pleurosigma :a‘r
Nitzchia were also present in the plankton, Zooplankters were a;f tr c(;]l
Maximum in the months of At{gust, Ocyober, February and taibu:
Attong the zoo planktonic organisms the Important ones that co{l]a:-vae
ted to the volume were Copepods, Crustacian larvae, molluscan ,
flagellates and Qikopleura,
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ow all number
s. Except:

in the clos
e of n nw
of H orth-ea ater
Trichodesmium st monsoon d phenomena during t}
noticed no other ue to putrefaction of la calm day!
peculiar planktoni tion of large swarm!
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ena wert

3. Stup;
At the fishin e
00 e
ft t 1iieccatches were re;;rr:s
at the ¢ :criltres on the gulfe
pere m e during the p
e entre by virtye ?)r
cnoy gooq fishing thr
the different cent(;Ll

Dhany
shkodi, —
hoc_>ks and lines . Dunk)p twin
. ¢ net, ola valai, shor
, ¢ scinc net an(

Fisurry

. OF RAMESW

in the P SWARAM [SLAND

d dUringatllr Bay side of Ramesw ;

of Mang e south-west mOnsaonamm istand

ar si i

th-east mornsxde of the island, heavp“;()d _and

fits locatio soon period. Only 'heyDandmg

ghout the n at the eastern tip of th ha.nusb

Sare a year. The tackles the islan¢
s follows :— that were operg

Ram
eswarq
m.—Ql
a valai
lai, shore seine net perch
,» perch and cr
ab traps.

Jka’l a(:'h. —-—
g lmada
m. i o
Madl Valai and Dunl
p tWine net.

Kundy
gal.—Dy
Kadamapad ‘S[;llop twine net and hook
»—ohore seine ne s and lines
t. :

Rames

waram Rd

i FlSh landiu . Shore seine net and 1

s Thangachim ola valai.
various centr

8s were maxi
. The j hanushkodi
es a import: odi centre
Ch DHANUer; as follows oo ¢ species of fish ciz::(gll[:e"“b:;
iroce ODI.—Sardi it in
rays. ntrus dorab, Cybisardme"a spp., Dussumeri
um spp., Caranx spp Sciacnds, Equala spp
B nids, shal’ks an

Ramesw
nus aram,—

PP, crabs a Ca.ra’nx spp., cybi

Thangachi nd sepia; ybium spp., Lethrinus
SPD. imadam. — spp., L 1
PP., Lactarius lact?:i' Sardinella spp., Du Pe

.» Dussumieria hasselti
selti, Equu

us Sc' 1 'Y h » S

Kundy
Lutjanu gal point.—Sardi
ss .~—Sard
ppP., Serranug sp;negzglif’., Chirocentrus dorab, cybium
» ethrinus s > cybium s
op. PE

Kadarsa
pad.—Sci
Ram 1aenids i
Rays. eswaram Rd.—Sar d’ Arius spp. and Caran
inelia spp., scienids Ax‘ SpPp-
» Arius spp., Sharks ar

gs

of which
nearly 30 es .
»000 maunds are estimated to be 44,000 m.
’ aun

were |
anded at Dhanushkodi centre.
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efficiency of this type

of canoes to demonstrate to local fishermen the.
catches. Operations were conducted both -in
ic conditions-

of netin ephancingt
};;lkdBay and GU of Mannar according to monsoon
¢ departmen tions were confined t inj ‘lying '3

8 to 10 miles off-shore at depths Varying'fr::nilistls1 lf‘:)'g ?Bea;agfri;bw

gharks, Carcharias spp- occupy. the first rank the ca:tches

20,000 pounds. Next comes rays the catches being pearly

Chirocentrs dorab, Cybium spp. and Rhyncobatus

third, fourth 2 fifth ranks. The other important
idatus, Rays, Arius spPs Serranus SPP-s

occupied

fishes caught are Pristis Cuspi

Caranx SpPes Polynemus spp- Chorinemus $pp-, Lates calcarifer; Stro-

mateus spp-» Chanos chanos, Hilsa SPP- Sillago sihama, Elacate niger,

Diagramma griseutt gardinella SPP- Lethrinus spp., Lutjanus SPP-

na obtusat? Equula spP- and miscellaneous ones. - Dolphins,
and turtles were also occasionally caught. The total catches

1y 76,000 pounds-

- hated to be nearly
(N FisH FARMING

5. MAaR
The marine fish farm for culture of milk fish, Chanos chanos was
. d steps have now been taken to reno-
a systematic way. The

in disuse for some time pas have
and onduct fish farming in
d of 1955. It has not yet

vate the far
was commen ed by theen
e to damage t0 the work already

renovation wor »
been completed and the delay was du
done by the cyclone

6. PEARL OYSTE FARMIN
Pear] oysterss pinctad yulgaris broug from the pe'e:ﬂ f:;l:lsés og
Tuticorin were rearéd in iron cages and cages wxd e
The oysters wete reg and ¢
perl ents wer
1

the pearl oyster park. ;

back in fresh cage at intervals.

conducted with nacre balls fo;
e eX eriments id not p1O u

But % ¢ found ttache the shell-’ Improvemen -

are now being made portion

were very often fou 1 o et
. e of culturé per!
technidy® - peat. . island has been selected for
off Tuticorin, 50 as
arasi‘tical attack

onadial maturitys

pS AROUND RAMESWARAM ISLAND
pecially the

7. ST
dy on the population of sea weeds €8
nd nearby

iminary

Anparl‘;lae ophyceac around the Rameswaram

. nd valuable data weré collected. other tWO
ies and Rhodophy*

i taken UP
lands was 12 F e Chl orophyceae with 48 specics



Experiments were conducted to asc

agar from certain red algae, (Rhodophyceae) such as Gelidium, Micro-
pterum, Gracilariq spp., Hy

‘ bnea musciformis and Sarconema Filiforme
and it was found that Gelidium

of agar. The yield of other pr

brown algae (Phaeophyceae) was also
Was found that Sargassum spp, Turbinaria SpP-»
muricatum, Hormophysa, triquetra, Padina australis,
marginatym, Dictyota and Colpomena sinuosa yield
f cent of algin, A scheme to setup a pilot plant to

unds of agar-agar, 100 pounds of algin and 20 pounds
month wag prepared.

ascertained and jt
Cystophylium,

Steochespermum
from 13 to 32 pe
produce 200 po
of mannito] per

8. PusLIcATIONS

The following Publicatiogs were made during the year :—

L. Servations op

the northern sector of the Gulf of Mannar.—By S. Mahadevan and
P. I. Chacko, Contrib, May;

ne Fish Bio‘logical Station, Krusadai Island, 2,
1-4-1955,

2. A guide to the field study of the fauna and flora of Krusadai
Island, Gulf of

annar. By P.I. Chacko, S. Mahadevan and R.
Ganesan fbid,, 3, 1-16, 1955,

Annua) Variations in the hydrobiological elements of the waters

3.
around Krusada; Island, Gulf of Mannar, from April 1954 to March
1955. Proc 43rq Indian Science Congress, 3, 318, 1956 (Abstracts).

4, Production of agar agar, algin and mannitol. By P. I.
Chacko and Majy Pillai. Ind-Com. Journal, 11, 80-81, 1956.

5. PROGRAMME OF WORK FOR 1956-57

B Meteorological, hydrographical and planktological investiga-
tion of the pearl park, )

2. Studies on pearl oysterspsuch as farming of pearl oysters and
cultching €Xperiments, studies on growth and breeding habits of pearl
oysters and on associated flora and fauna,
Plantation of oysters in Galaxea reef and stu
under natyral conditions.

3. Ecology of chank beds off Ramnad coast
development of chanks, racial studies and marketj
study migration and growth of chanks.

4. Statistics of trend of fisheries of Ramesw

S. Marine fish farming especially of
ecology of lagoons and growth of fish,

6. Systematics of Sea-weeds of economic importance and theijt
distribution in different Tegions.  Studies o the rate of cropping and
replenishment of different species of algae,

pearl culture experiments,
dies on biology of oysters

aram island.
chanos ang studies on

ertain the perceatage of yield of

n interesting method of stake-net fishing in :

- L
REPOI ] BIOLOGICA
. PORT OF THE MARINE <o,
ML AN:U"?II;TII{C]?ORIN, FOR 1955-’56 BY P.1. CHAC
STATION,

Bay.
oLoGY AND HYDROGRAPHY oF TUTICORIN et to
EOR! . . ober
L MBTh st monsoon was in full vigour from Oct
-ea
The nort

total of
rainfall of 59.30 cms. out of a
nuary and broughtatomt}e closing phase of south-west monsoo‘;
?i 33 cm. of rainfall. :I[;in September. The atmospheric pre‘;sufn
’ ; f rai . ) . cms.) 1
brought 203 cr. (:)scillation with the maximum (75~553heric tem-
exhibited a single O imum (76.133) in July. The atmosp  The
December and the mm25 6°C in January to 31-16°C in Jun - (52
erature varied from m &79 per cent) in December and mmlmlfll o
gumidity was maxm;;z surface temperature showed double osci :l o
er cent) in June. '31; C, 28.6°C, 28.4°C in May, Scptember'andJOCuZ .
I\:vith maxima of 28. mil’]imum of 25.0°C was observcg uio ;20 o
respe(;tive!fi.c ;};ity fluctuated bet‘?e;elfrzl‘lgrl; D;cl-‘;mv:ue was bet-
speci ber an ) . . inity.
}‘;; :Ug““' chber’sljgc;,:?rises and falls were noticed in 522"':}:'8
weer; 830 to 845 c. per litre) and during the fest.Of thfe3}:crclzc per
The maximum 5.7 C»m'ore or less constant in the region o4 1- pe;_ litee.
oxygen content Wé:smre except in Decemberzvsv;wn |t/ :ﬁ)sic ;netre) from
litre to 3.4¢¢C P¢ as fairly high (132 to 253 mg. tre was noticed
: silicate content W he minimum of 75 mg./cublc met the range
]T:l; to December and t Zte contents showed little vzla_rlu;tl?:. Deceraber
r .
in January. The cz}_r:J :nin March to _0'0?6 glzs'{nlg./cubic metre in
being 0.0695 gms./ lt:,nt was poor rangmgt rom
; con ; ust.
November

2, PLANKTON INVESTIGATION

was collected and analysed on 35 days (25((:852:.‘;
Surface P]a[;kw;he sedimentation Jpcr htredwazl:iz:mu;]hroughoul
offshore). 1 c.c.)in June an . .
?nndpelb(iuary and mln“::‘::t‘():gc organisn.ls were greater l;li_tg;;::l‘l‘(ttifs
the periods tbek;‘,)]?g organisms except in April when ﬂch peak of
than phytoplas t of the total plankton. The‘ pronou @1 per cent)
formed 52 P‘?’?ecember (78 percent) and again in Junli The larvac
zoo-plankters 10 to swarms of copepods and their naup u-important ol
were mainlg :tl:a: occurred throughout the year, the most
of invertebr

were
ete larvac
Jarvae of bivalves and gastropods. Polycﬂ‘; Chactognathae
ing lar
them being

Maximum number red fro
ér to FebruaYY- R e gs Bppca 'fct's.
seen from Octob January to March. Fish €8 uary. Leuct™
obtained from Jan a
were

. . i in sm
March with their maximum in o occurred 10

: Is
November to Noctiluca and Ceratium &8

medusoids, Doliolum,
numbers.
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Diatoms constituted the m
maximum occurrence of diatg
fro il wi

fr :: dJs:Lizr: v::nAn;ml with Al}gust and April as peaks. These peaks
Plomkronelly ng of Coscmodiscus, Rhizosolenia and Biddulphia.
Thalassiolhrf;c Aste:;olflztl;uml,\’ ChaetocerOS, R v

) a, 1 i i i i Z

Oscillatoria and Melosirg, #4ietkte Pleuroslyma, Basillari, Nitselfe

The total 1a 3ci' TreND o FisHerIES OF TUTICORIN
ted to be overn 3150 %)?)(;) f fish at Tuticorin during the year was estima-
eatirely formed by S:ard' paunds of which nearly 8,000 maunds were
valai, Dunlop twine p t‘”e”a fimbriata. The tackles used were Kola-
whiffing and long line » hand lxpes, R.C. lines, vala valai, Madi valai,
Sardinella gibbogy andes. Sardmes, consisting of Sardinella fimbriata,
the year. The secong :ga’dmella sirm constituted the richest fishery in
for 2540 maunds thm raf’k was Chirocentrus dorab which accounted
Engraulis spp., the ﬁ’fthe third was Dussumeria hasseltii, the fourth
guttatum, ' Epinephelus spp., and the sixth Scomberomorus

The followin

at Tuticorin :— g Were the monthly details of the trend of the fisheries-:

Month

Weight in mds. Chief Fisheries
April, 1955

1810 Sardinella gibbosa,
S. fimbriata and Dussumeria

hasseltii.
May . 2350 Chirocentrus dorab, Sardinella
gibbosa, S. fimbriatia and Scrranus
5 undulosum.
une 4100  Chinocentrus, Scomberomorous,
| Sardinella fimbriata and sharks.
uly 5600 Engraulis,  Sardinella  gibbosa,
S. firmbriata, Chirocentrus &
August Sharks. —
27160 Sardinella fimbriata, S. gibbosa and
September sharks.
2630  Sardinella fimbriata, S. sirm,
S. gibbosa and Pellona.
October 3440 Sardinella fimbriata, S. sirm and
S. gibbosa, ‘
November 1530 Sardinella sirm, S. fimbriata and
Engraulis.
December 3020

Sardinella fimbriata and S. Sirm.

ain elements of phytoplankton. The
s was from June to August and again

/
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' Weight in mds. Chief Fisheries

. ; and
Month 1580 Sardinella fimbriata, S. gibbosa

January, 1956

Engraulis. .
2400  Dissumieria hasselliﬁ s. fimbriata,
February S. gibbosa and S. sirm- i
3970 Sardinella fimbriata, S. gibbosa an
March Dussumieria hasseltii.

. . A e
1 catches of the various tackles used in Tuticorin wer
The seasonal €

noted as follows :—

Catches
Season
Tackle March-July Sharks, rays, catfishes, Serranus.
i i istipoma.
lincs Diagramma, Gerres & Pris
Lone hroughout Plough fishes, sharks, rays, catﬁs.hCS,
P chuvalai T the year Jew fishes, Hilsa toli, porpoises,
a(drift net) dolphins and turtles.
do Seer, pomfrets, Lates, !’ellona,
aravali mullets, sharks, Teuthis and
hore seine) chanos.
¢ do " silver-bellies, Lactarius, Upeneus,
M divalai Chirocentrus & Sphyraena.
a . ) .
(Boat seine) April 10 Chiefly Chirocentrus.
i t
Valavala‘ Augt® Therapon, Sillago, Gerres, Elacate,
(dﬂﬂ net). Thro“ghom Anchoviella, mullets and catfishes.
Veechuva the year . olla fimbriata, S. gibbosa,
t net ; Sardint issumieria  hasseltii
(cas . Septembc g. sirm, Dissumieria hasseltil,
Kolavalal to Mar¢ Leiognathus,  Anchovella and
(drift net) pellona. ‘ oranus
iagramma, Balistes, ﬂ:ﬂn »
Throughout D?}irrcs, Lethrinus, Luyanus,
Handlines the year Caranx and Aprion. .
Scomberomoruss SPhyl’“"“'l C“‘?" '
June to Chorinemus' Thynnus. Elacate.
. i . 'y
whiffing line Augus
! grupy OF PEARL FISHERIES R
i
4. the other pearl banks slg:;: n;)bcr Tholayiram
. n .
Tholayiram r 3nner in Novembef and ated population of only
0 a Jetailed M2 1ad 10 contain an estim were over 3 years of
ted ‘So th area) Was t;O ich more than 6} lakhs e e was. foun 4
par { f oyst¢ The northern arca 0 i centage
8} lakhs 0 % ery { age, the major pef
age and mature f0 s Ies than 3 years o afga’ge Out of other ten
. S 0 . .
to consist © oy oysters of 1to 2} yet‘:of the Tholayiram Ppaf all

situated to the sou

y
ars)
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banks except Sultan par, were f
a year back. Th ’ ound to have had heav -
populated throughgr: ?}?sters‘o-f one to two years of yagsé) aztnfg“tl?})(l,clllt
February— March 1957e e;tlre banks will be ripe for a large ﬁsherlc o
lakhs of oysters of over -3 0 exploit the estimated population fy ::
ram par, a pearl fisher fyears of age in the southern area of Thol y
The estimated quanti}; of small scale was commenced from 29-2 (1)9aSy6l-
Tholayiram par was g of oysters in the southern sectio - -f h‘
fishery. A fairly stron shed out almost fully in the first weenk (:)f tth:
week and this resulted lg northerly wind set in in the beginning of next
washed away the overgrrloa foily strong current from the north which
northern portion of the wth of thick sea weeds on the oysters in the
ed large number of ¢ par and it was found that this bedalso contain-
Therefore the exploi(:Zf'ters over 3 years though to a less percentage.
resorted to. Fairly Ia ion of the oysters in this portion was also
from this region T;ge number of oysters was fished out every day
1956 when it Was. clos Z fishery was thus continued upto 18th March
a resolution against tﬁ due to the fact that the Divers Union passed
was observed that a m y continuance of the fishery any further and it
been fished out Thajor portion of the large sized oysters had already
for fishing. The aver:re were 18 fishing days and 325 boats were sent
per day. A total of 5;’ lzlgl’lmber of boats which participated was 16
ment share of oysters ,29,058 oysters were lifted of which Govern-
came to 1,419,371, The fishery was quite success-

ful in all res
i ' respects and both th .
satisfaction of the results of teh ;ngg;:lt:;ns and the divers expressed their

5. StuDIES OF CHANK FISHERIES

pmgg;z ec‘:,han_k fishing season commenced on 9-11-1955 and was i
LN 19566“ 11318;he end of the year under review. Upto the end lol}
) ,035 chanks were landed of which only 38,665 were

wormed and u i
o010 bo as thnderslzed. The percentage of undersized chanks h
an 7 percent and wormed 3} percent Appe

Of the mark
December, Januar:d ::;lnks released, six chanks were recovered in
Patiram par, Vadealincies priary from Pasipar, Vaduombathu par
> valipattru par and Aluva par respectively P

6. PUBLICATIONS
The followi icati
ing publications were made during the year :—

1. The first pearl fi
, shery in I i
Proc-43rd. Indian Sci. Congr., 3, 38???;2?&;;‘3; .t) By P. L. Chacko,

2. Fodd and Peedin i

. . g habits of fishes of

yiram Par inthe Gulf of Mannar. By p. I° Ctll::c l?:a;;;ll:an;.sogTh?;lsaé
: ’ v )

(Abstract).

|
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7. Programme of Work for1956-57.—1. Meterological and hydro-

graphical studies pertaining to pearl banks and chank beds.

pottom strata of pearl bank and chank beds and
e water imme-

9. Studies on

the influence of bottom strata on the hydrography of th

diately above:
Studies oD

and chank beds.

jes on 8r0
4. Studies on & of pearl oyster.

the surface and bottom plankton of the pearl banks

wth, feeding habits, breeding habits, gonadial

maturity and parasitis® ‘ |
5 Studies on the biolo8Y of important perches and Balistes
inhabiting pear] bapXs:
inh 6 studies on Gnemies of pear{ oysters and on the bottom (auna
in ass;ciation with pearl oysters.
Drift pottle experiments to study the drifting away o oyster
rding 1O prevailing currents

1 arv ae acco
Evolution of

. eerent peant banks-
in dlﬁereD failed 1spection of the pearl banks tofind out the possibi-
9. D¢

cti
carl fisbery P the end of the ¥ear-
lity ofaP s on chank fisheries off Tuticorin.
j0. Stue!

a technique to estimate the population of Oysters



IV. ANNUAL REPORT OF THE MARINE BIOLOGICAL
STATION, ENNUR, FOR |

955-56. BY P. I. CHACKO.

I, M[ZI"I:'()R()L()GICAL AND HYDROGRAP}I[CAL I

NVESTIGATIONS AT
Ennorp Estuary

Tun T::: Siaxm‘w‘m ﬂtmOSpheer temperature of 98°F was reached in
! ¢ and 'C Minimum of 84°f In December, Humidity was maximum
1 percent) in May, November and December and minimum (83 per
C.C‘m‘) n July, August, October, January and February. The atmosphe-
“(; ,,i)r."sflu‘_m Wwas 30.1 inches and 30.2 inches from April to October and
H[‘l'lrf‘“i)l;s%f;f‘)g\ November ¢ March, The maximum surface tempe-
P ‘ Was reached in April and July and the minimum of
ed in August and February. The highest specific
Wfls recorded in March and the lowest of 1.022 in
when o ll’hylov)]f?x;(mum PH value recorded was 9.6 in September
appeared ’l'urll)'((j'n tonic bloom causing green water phenomen(a)
ems. in b dity of Water ranged from 23 cms. in October to 13
w¢ >ru<.ry: Salinity was lowest in October being 9.0 parts per
d highest ip February being 33.0 parts per thousand ;

thousand ay,
as fairly constant ranging from 5.4 c.c. per litre to

gravity  of 1025
October, The 1y

OXygen content w
0.5 per litre.

2. PLANKTON o EN

- The f'ollowing Zoo-pl
Tine plankiop throughout

P Copepods  jike Pseudocalanus, Acartia and Calanus and e
olychacte larvae, ;

Canthocyy t larval bivaives, Gastropod larvae, 'dz}phnids like

tium tripmp u; and I?Vadne, Pleurobranchia, Arcella, Tintinnus, Ccrt”v

Leucifer \’egaf“dmlum’ Noctiluca.  Echinopluteus larvae, Mysis,

Doliolum, M dom. and Zoea larvae, Rotifers, Sagitta, Cresis acicula,
Amo’ cdusoids, water mites and cypiris.

common :ng the phytomanktomc organisms the following are more

Chaetoceras, Sp
Rhizosolenia, Micr

NUR Estuary anp THE SEA OFF ENNORE

anktonic organisms were present in the estua-
the year ;-

\rogyra, Coscinodiscus, Navicula Pleurosigma,
Ocystis, O

phia, Hemudiscys Thalagg; SCillatoria, Asterionella, Nitzchia, Biddul-
All the org;nismsassmnema’ Bacillaria and Halosphaera,

. resent j

forms were found in the Sia tin the estuary except the fresh water

also. By most of the forms appeared first

in the sc and then were noti
ticed gp . .
Freshwaler forms were notice 8radually in the estuarine plankton.

Quantitatively each form pres

10 times. The sedimentation is alsg
correspond;i i
plankton taken from the sea. pondingly more in case of

i

|-

FARCH
LE OYSTER RESE ' ]
3. EpiB re laid in the oyster

' i es we ,
" The oyster boxes and oyster cage with crat | for the various

i ity of spat fa
beds in the estuari' toTs;;:: }c,ot:;clinvt;rtl;ul)i,me aFr)ld plain tilgs W;Zfe ’;l‘xslﬁ
months of theffe: éut the suitability of each for the purpo ;s were
as CUItCh- " ime were found to be more suitable as more spa cowth
coated With h:im: them than in the case of plain tiles. The gcultch
found_attachec' 10 d the estuarine fouling organisms of oyster 0 a
rate of oyster Spathan maximum growth rate observed was 12 cms. were
were studied. he RECT "3 oms. The fouling organisms o
(fortg'iglh t angulzttltl:s n;Iydroides, Balanus amphitrite, Neries, Ceroiaf,
Modiola un ’

" and Nucularia mauritiana.

. . t con-
; ighed and examined for their gu
) measured, weighe | om
Oystt?]l’s ;’:;teember when fresh waters flooded into ‘estua;yhcf qut
ton’e urel::ches completely annihilating the oyster populanén.c.nodiscus
upper T ined consisted of diatoms like Coscl ’
ters examined co ( toms - ro.
c‘on‘temsloxfi:ysThaiassiothrix, Melosira, Bacillaria, Navicula, Ple
Rhizosolenia,

sigma and Nitzchia.

4 BIONOMICS OF MULLETS OF ENNUR ESTUARY

es of mullets are Mugil oeur, Mugil dussttlc;
Mugil ocur ranging in' size from 25 cmsl;ers.
September though in very small num "
crms. to 14 cms. were the mo

n size from 10 cms. to 20

Three common Specl
meri and Mugil.parsxa. t
50 cms. were available up 1o plembe
Mugil parsia ranging in $1Z¢ 10 Sems.
common though Mugil dussumer! Tang ;y

160 i stuary.
cms. were also fairly commion in the es

ses in breeding condition
ales of all the three species in S
WeréF;:)I:::llgs iszjarTJary. Larvae in abundant numi)::;sq:i/:k Seen
shallow waters. The fry and fingerlings of mullets are quick 0 en
movéments, have a characteristic way of lf:upmg A pdomen o
disturbed, are elongate and S(Il)indz:le] ;hap;fé scl:::zjrg[ %n e tippetd
on the sides and greegish o;slhile.  The caudal in ¢ D7 topet
maki.ng o 200, l:i:l?:;fsa Zl:Ch as Tintinnus, COPCPO‘?S, P,olycph;?ltre::
S bep (_’_210'2:“!; Phytoplankters such as Navicula, Nitzchia, D
a'n?n]ajaplgl':i‘z:sglenia, Oscillatoria, Cocinodiscus, Pediastrum
sigma,

and Merismopedia.

AVALAI
5. BIONOMICS OF THE RIbBoN FisH, TRICHUIRUS 5 Com May
: . . , tches
Trichirrus Savalai appeared in fishermen's c:ich month they

onwatds andg 1 P C n SC tember a‘ ter W welgh‘
d cached tlle" C lk 1 p
d l ed, ioung Ones, 23~31 cm. In Iength a"d 3‘ ! t du.‘c tly
eci no! C

red in October. It was found that wci%:tisn e
apg;zrtional to the growth in length. Grow
pr

2
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whereas the increase in weight was a slow process. Fish of more or
less the same lengih varied in w

: idth and weight, the heavier and wider
ones probably being older ones, In younger fish the tail portion cons-
tituted half the body length wher

. ! ¢as in older ones, it is only one-third:
That is a carnivorous form feeding on smaller fishes.

6. STuDIES ON PrRAWN FISHERY
Prawns available in the estuary were Palaemon lamarrei, Metape-
1eous monoceros and Pengeyg indicus. Penaeus indicus which enter
: ere the most common, ] hey continued to
be foundin the estuary eve

larvae noticed in the egt

. ) the estuary. Metapeneous manoceros which
> b.laCkISh green in colour, in contrast to the pinkish youngs of Penaeus
lﬂfiICllS and bluish black adults of the same were found rarely along
’ w1.th Penaeus indicys. Stomach contents of Peneus indicus were com-
prised of sang 8rains and ingect parts. Sizes examined ranged from
6 to 14 cms,

_ ‘Palaemon lamarrej ranging in size from 7 cms, to 12 cms. were
available in the estuary fr

: om September to November after the floods
In the river,

Stomach contents consisted of bottom debris, digested
vegetable matte

T, sand grains, Navicula, Fragillaria and the like.

7. STUDIES ON THE GREEN CRAB, SCYLLA SERRATA

A good fishery of green crab, Scylla serrata was observed in June.
N an average about 10 small catamarans took part in the fishery.
Crabs wete caught by hooks tied by small pieces of dyed cotton twines

0 a long line. Bait used were Hippa or Meretrix flesh the flesh of

shark, ray or eels. A triangular bag net was used to haul up the crabs
by inserting it belo

! W the crabs soon after they had taken the bait and
shaking them into the pet,

The female ones v
June whereas in August the females in advanced stage of maturity
Were more in number, The stomach contents consisted of digested
flesh of Hippa or Albunea and Occasionally pieces of Oscillatoria and
Breen scum.  They were foung to be hardy and not affected by sudden
hyc:rographlcal changes. They liveg for 20 days without food or
water.

_ 8. PusLICATIONS
The following publicationg were

made during the year :—
(1) An unusual crab fishery in the sea off Ennur, near Madras.
By P. L. Chacko and E. Palapi, Journ, Bombay Nat, Hist, soe., 52,
946-9417, 1955.

n after the closure of the bar and the mysid
. uarine waters when the bar remained closed
proving that they breeq in

ere found to be fewer in number than males in .

[
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Sire .
Lon the Madras Eible Q% (g el
No. 1on

. Contrib.
.(2) Re[1>)(>rtw Devanesen & P. 1. Chacko .
. sensis). By D. i60 1955. estuary, Enn
Station, Ennur, 2, 1-60s f

. tallia Science
. ; and fisheries of the cor | Indian
robiology an Chacko. Proc-43r¢
X R By B. I a
in 1954-55.

1956 (Abstracts).

(3) Hyd
near MadfﬂS:’;O8
eSS,y 3: 4
Congress, > 9. PROGRAMME OF WORK FOR 1956-57

ur estuary
Hydrography & Planktology of EAR

ter beds.
y: biology of estuarine fishes one afte

| 1)) Meteorology,
particularly of edible 0
(2) Studies on th

. first. . w
Mullets wi behta;zl:t statistics of fisheries of Ennur estuary
-€
(3) Catc

ions i different fisheries. oyster
: ' tions in the of oy
to assess the ﬂ}’Ctua farming of edible oysters, des"ucuboivalves, ar-
(4) Studies Or:)y enemies such as boring nolh}ses,arious ypes 0
ion, i of v
beds byb pouglt:s etc., cultching oysters by use
fishes, barnacies,

cultch. o
(5) Investigatio
is appointed.

r another

itha yiew

o1 . t
P when Assistan
i licat lake cn a new research
ns 1n rultl
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V. ANNUAL REPORT OF THE FR
STATION, BHAVANISAGAR, FO

R THE YEAR 1955-'56.
BY M. DEVIDAS MENGN

AND S. T. CHARI.

INTRODUCTION
The Fresh Water Biolo

Bhavanisagar. Due to no
sections of the St
The Public Heyj
Madras,

gical Research Station continued to WOf.k at
\ v.availability of a large building the various
auo‘n Worked in four separate but adjacent buildings.
th Fish Officer and Unit continued to work at Chetputs

STAFF PERSONNEL
L. Assistq

Devin nt Dir.ector of Fisheries (Fresh Water Biology).—Sri M.
€vidas Menon, continued throughout the year.

RESEARCH STAFF

Sri R. Srinivasan, 1-4-1955 to 14-11-1955.

) Sri K. A. Dorai Rajah, (15th to 30th
November 1955 (held charge) ]

() Sri M. Devidas Menon, [1st December 1955
to 5th March 1956 (Full Additional
charge

(d) sris. f_ zzllxari, (6th March 1956).

Resegrep Assistgny

2. Hydrologist —(a)

h Water Biology)—(a) Sri M.
Ne(lf;;ea;sndar, (1st April to 31st May, 1955). '
()] Sri T. B. Ramachandran, (Ist June 1955 to
13th February, 1956).

(¢) Vacant (14th February to 31st March 1956)

Reseqrcp, Assistant (Fluviatile).—Sri B. Krishnamurthi, (1st.
April, 1955 continuing).

Research, Assistant (Hydrology).—(a) Sri K. A. Dorai Rajab,
(st April, to 3rd September, 1955).

(b) Sri M. v, Natarajan, (4th September to
14th October 1955).

(¢) Srik. A. Dorai Rajah, (15th October 1955
* continuing).

Research Assistant (Soil Analysis).—(a) Sri N. Narayana
Hande, (16th May,to 5th Oct

ober, 1955).
() Vacant (6th October 1955 to 31s¢ March, .
1956).

ESHWATER BIOLOGICAL

—_—2— ital,
t on 14—2—1956 at the Head Quarters Hosp
tant on

PRI, P W

10.

12,
13.
14.
15.

N

. 8th
il ol
(@) Kumari N. Pankajam (st APf

1. Algologist.— 055, e
(b) Vacant (19th July to 8th : ,Ugh gt 1955
(¢) Sri A.D. Venkataswam! ot
continuing). J— st
imathi J. G.
i ish Officer.—(a) Srimat
8. Public Health Fish Aﬁ:ril to 7th June 1955). o 1955 0
p) Sti T. M. Arumugam, [8th Jl)I]
( 16th June 1956 (held charge 9'55 0 11th
) Sri M. Nellayandar (17th June 1
(c January, 1956). b Jamuary
(d) Srimathi J. G. Abraham (12
1956 continuing). S
; jatile).— >t
i er under Research Assistant ( F{uV;‘; 55 conti-
9. Fisheries Overse V. Madhavan Nair, (1st April 1
nuing). o
Soil Analysis)~
’ Research Assistant ( conti-
10. Fisheries Overseer 1;1:&561:1 o rowami (a1st June 1955
nuing).
ith deep
. ds with h
tation recor B Assis-
. . ical Research S Researc
e Fresgdw atilreftll(l)l(:)gfl(;ri T. B. Ramachandrercl:.o - batore.
regret the sudden

K
PROGRAMME OF WORrvoir
isagar Reservolr: tis sp-
. f the Bhavanisaga , icracys
leno}og{uzies on the Blue Green Algde M
Furthet n River and Reservoir Pollution.
Studies ©

ish Pcisons.
T on the Fis h
Tnvestigations © g Experiments.

Analysis of P (::j value of Fresh Water F ishes‘.”am Fishes. 5
Studies on Fo Oxygen requirements of Fresh ot Ros
Studies on th°on the Fish Population of Bl:: fovay
Invemigat'“l,xun‘?eference to efficiency of dlﬂ'«;re

voxf we:ts on the seggrega.tion of carp fry-

Exper? Rasbora daniconius, . . .

Studies o the White carp, Cirrhm'a cirrhosd

Studie.s o:;ons on Tilapia n.lossambwa‘

Invee?tlszn spawniog of Mirror carp

Studies .
Miscellaneou‘
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1. Limnology of Bhavanisagar Reservoir

has a?rgie(;;lf:e eport on the P reliminary studies on the surface waters
tin. Detailed I: 0(19mpleted for publication in the Departmental bulle-
) studies on the Limnology of the sub surface layers at

various depths at four statj ;
. ations in t ; and
continued during the year. he reservoir has been undertaken

The daily M i iti were
als : . Y Meteorological conditions
theoﬂzziigtgounr;nii ttlllle Period as the studies of last year showed that

B € meteorologjc iti influence
on the physical ang chemica gical conditions bear great infl

changes in the reservoir.
Meteorologica

from the daily recordings. MeteOIOIOglca] data were as usual collecte

. The highest average my
during April, 1955

Ximum temperature of 99.0°F was recorded -

° i and the i temperature of: -
84.1°C being recorde lowest average maximum p

_ d in December 1955.
The highest aver,

1955, The lowest
February 1956,

age minimum temperature of 79°F was in Apr.11
average minimum temperature of 64.6 ° F was in

There was 5 total
15.43 inches in 1954-5
red in September 1935,
months of
month of
1955 was

18.6 miles

The level in reservoir was at its peak in the
December 1955 The period from June 1955 to October

per hour on the average was during July 1955,

Hydrological Conditions -—The difference between the surface and
bottom  water layers in the reservoir at all the four stations never
Z‘C@wed 0.9 degree ¢ during January 1956. The difference in the
lgﬂslgt)atures Progressively increased during the months of February
1956, 4 Maximum of 1.5 degree C and to 2 degree C during March

Similarly (pe g;

Surface layers was on

t 0.8 ly as much as 0.5 during January, 1956 increasing

in February and March 1956,

The correlation between th
only after the completion of th

e entire investigations.
Monsoon months

N 'S Were marked by the maximum production of -
Phytoplankton. During the months of February to May Melosira was .

dominant in plankton.

rainfall of 19 inches during the year as against
5. The masimum rainfall of 5.5 inches occur-.

August ang September 1955. The lowest level in the’

marked by strong. winds. The maximum wind velocity of *

R TP IO T S S

flerence in average of the PH of the bottom and |

€ other chemical data can be drawn

o

m Microcystis became prominent during the
onths of June and July. By Au - p. ¢ . ;
’ A dwindled num*
bers and Synedrq played th ongust Microcystis n

continued to be so till

¢ dominant part in the phytoplankton and |

end of Se , in
number Naviewla appear ptember. As Synedra decreased it

ed ‘on the scene in the month of Octobet:

- 2

2
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tu
anuary Cerd
During the months of November, December and
asserted itself into prominence. .
A further work on this has been cc?mmen " collect
1955. Plankton samples from the four stations wer
ina ;rveek and analysed qualitatively and quantitatively-
(a) At the mouth of Moyar river.
(b) At the mouth of Bhavani river.
(c) Above the confluence.

(d) Below the confluence.

i inent in the
i continued to be prominen
Cel;ai'ugzd January with Melosira and Staurastrum close! ol
'DecemDﬁring February and March Melosira became domina
ing.

Staurastrum next in population.

H . d of
Fish :—The fish population contined to be mainly co;n[:}(;:e otal
fluviatile species. Barbus dubius con'tributed to 64"@ Owi[h ccolo-
population in the reservoir. The stocking of the rescrvmz it
gically exotic fishes like Catla catla, Cirrhifm cirrhosa, La. 6’: o found
and Etroplus suratensis started being felt in the popful;nltlleoSc Coecies in
from the experimental catches. The percentages ©
the population were as follows :—

Labeo fimbriatus .. ?)(1)3
Cirrhina firrhosa .o 0.20
Catla catla -

- di into the
Though Etroplus suratensis did not comc‘zﬂc“ as is seen from the
catches in the reservoir this has stabilised very N ircisation tanks con-
distribution of this fish in the Canal system an been stocked this year
nected with the Canal system. The reservoir has
with Mirror carp and Labeo rohita.

: 1 f 6 year €
jon of Barbus dubius composed o opu-
The pom}latming the commercially expoitable classcS_- Thlc[;)VI;lI
to VI gr(;up; (}),l;»xagonolepis composed of, 8 classes with 1
lation of 5.

ing the fishery. .
groups form:n: per unit effort was maximum in the period October t0
The catc

. i in
b The relationship of the catches with sudden drops in W
r. : . .
Dicz’ix:ie: and reduction in surplussing was again noticed.
velo

. ; rcen=
Observations on the seasonal.and diurnal cbran\%::e 120;:1;62;(:1 o
osition of young fishes in the reservoi | cvenings ere
P 56, Weekly samples in the morning an'ucd for species
! h.e mouth of river Bhavani and were exa;n;o
collected -att d lengeh frequency. The data collect: january to March
composition a(t)l of the recruitment in the months © ngodon. Perilanpus,
more thatlll 8t9 sﬁall yarieties of fishes like Amblyphary
composed O

d from December
ed twice

lections during
colle ; follow-
th

se experimental

lasses the 1

tage com
Japuary
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arbus ticte. O’f , hl acrone
eb

B S vittgy
chrysopoma, 4y, d Ophi s, M. Oculatus, Rasbora, Chela
1c ’

igger e
varietj
es
ephalus g, Macrones aor, Barbus sarang
arana

pOrtionS T

. - There j

Varieties 18 a (j uli

cat * diurp us wer .

the mo;nin fishes being ip al cycle i, e rel f.Ound in small pro-
ES. The wory Breater percena clative abundance of the:

S bei ¢ in the cvenings than in |

(s:t'zasonal Variatio

ie i

thrs Compositiop
ough the river

LS anqg j cing .
S expecy Continued to i
of the recruijt ¢d to yield data on tghet e e
Bhavap; ment of fish to the s
i reservoir population

. Stud;
A detalled Work udies on the Blue G
. reen Algae Microcysti
ystis

again gop n
. € throy ICTocygti
: 8
s Bei'gl.] With gj erey Us was taken up. Experi
and sang go; Jerinek o ext Nt culture media like Kng rlmeNnIts e
. es racts i PS, ohrlish
© revealed ¢, of pond soil, garden soil, mud i
] pond at the soil extracts with l; il s
eleme S nd soi] ¢ with the soil as
nts. Jp lis Probably in‘:;_]d Cf’arden soil extracts) gave the
0 fiX up thes lcating the necessity of .
se elements more detailed k certal;n
work will be

as algq
be
T effect en found the
cive ang quick grov&ilk‘:t the cultures require dircot

Studi
tudies River ¢

1 Th
e M
€lupalg) g, Uniz nd Reservoir Pollutions
e

Situatéd

0

Met ran ar, d B \

is e;”gpalzzlyam on tii‘;\fa out 8'10relse?he;;s Factory.—This factory is

aged j ¢ : n the bank i o

aboyt 20,000"1 bleachingr;hcrn side of Ne]lithurZi (r)(f)‘agwe;'}? havani at

Bleaching dels’_o‘mds of ma?ed -P;OCessing of handloom ‘cloth eh fafitory

rate of » lzing a ria per da T ) an llﬂg

a ud ke; I y. The waste |

through abodut > g;?r baling and grey souring plr%lcl::rs rom the

: 9 S

Teaches of theraln in the nOOHS per day are led into the rivseSBat the.

On the fisher; feservoir, Innher,n bank of the river toward cr Bhavani

duting gy 2 O the riyer B gy 1008 25 (0 the off rds the upper

river wate, Year. Periog: Bhavani and Bhavani ect of these effluents
ial samples of the eﬁis:ﬁ?sr ;Vre r¢ undertaken

oper and the

Amples f

i fom 10

t 0

of confluence Yards above the confluerce of the effluent
¢ effluents

ollecteq and ap

a smell cffluents .
exceedip of burnt lime, ogktlhe Keir boil were dark br .
eding £11.0 on gy e effluents were hi own 10
i 30 DY occasiors, with a totallgh]y dalkalme
conductivity

5000 recj
;. 'tCiprocal m .
'8 1n the ligyor, eghom indicating great quantities

The RiVer wat

n
ated and jt had aers 100 yarqgs abo

n ave ve t
fage pH of 7.6 ahe confluence were well 0xyg
od low chloride figures of s
of 0.8

and 10
Yards below the confluence respec-
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. on the average and

otal solids were 17 ppmt
haracteristic of river

to 1.0 pp. 100000. The't
gures were low being ¢

the Tidys and Ammonia fi
waters.

The effluents had the effect of raisin
ch}onde content toa high degree at the
fair extent at 100 yards below the onfluence.

f the factory for one

__ Taking 1,75,600 gallons as the waste oul put 0 :
shift of 8 hours the dischdrge would be about 3,50,000 gallons during 4
feet

pH and the

g the Bicarbonates,
d to a

point of confluence ao

river to be

double shift day. Taking the average depth of the
and width <90 feet and rate of flow at 2 feet per second, there would
ution of over 1,750 to 2,000 times. As per labo-
d to keep

be an approximate dil
a dilution of over 1,000 times is neede

ratory investigations
ful effects of effuents

r Estuary by Waste Waters of South Indian
tory is situated on the banks of Vellar river
in the South Arcot district. The

down the harm
2. Pollution of Vella

Starch Factory.—This fac
near its estuary at Porto Novo,
factory is engaged in the manufacture of crude starch from raw tapioca

roots. Approximately 12,000 pounds of raw tapioca are processed
daily yielding about 3,000 pounds of crude starch. About 5,000
gallons of the starchy wastes are let into the Vellar River daily.

The Vellar River originating from the Uttangarai hills in Salem
District runs a gourse of about 300 miles through Salem and South
Arcot districts and finally empties into the Bay of Bengal at Porto
Novo. The Vellar Estuary is connected with the sca throughout the
year and subject to diurnal tidalinfluence upto about 10 miles upstrcanm.

The ellluents were highly turbid an with starchy
odour with an acidic pH of 4.0 the acidity being duc to the fermenta-
tion and putrefaction of starch resulting in the formation of carbonic
and other organic acids. The waste waters had a total solid figure of

18,000 pp. million of which 10,050 ppm. were organic matter. The
from the processing of raw tapioca into starch.

organic matter is derived

The highly putrescible nature of the effluents was indicated by the high

Biochemical Oxygen demand of 5,000 ppm. during 3 days test an

1,764 ppm. of oxygen absorbed in 4 hours (Tidys Test).
The free ammonia figure was nearly 3 times that of Albuminoid

This is due to the microbiological action and enzymatic

luten and proteins in tapioca

d white in colour

ammonia.
present

digestion of the nitrogencus g

tuber.

The effluents had the capacity of red
water from 8.5 to 7.2 and the dissolved oxygen by A
was an increase of Free car joxide, Bicarbonates organic matter
and Biochemical Oxygen demand of the Vellar river waters. But the
pollutional effect of the waste waters of the factory Was felt only over

ucing the pH.- of ‘the river
2.0 mg/litre. There
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a small zone near (h,
degree of diluio ¢ out fall of the efflu i
n ents. Th i

ence which is refle etﬂecfeq naturally in the river dy (, e to the tig
A cted in jtg plankton characteri t'ue (0 the tidal infer

t 100 vards ap T18tics.

0 .

as represented by Cmeoth; discharge of effluents the phytoplankton
g}‘g’é"l;{' and Coscinodiscui) yhclleae (Pediastrum) Bacillariae (Cyclotellds
Yiindy osphaerium), and’DiZ g:ﬁ;‘:ﬁ:sz (( C/tficrocys)tis.sp, Oscillatorid
eratium). :

There wag ;
as increase
the effluentg showin of 2009,

This phyto
plank
confluence, fon

g the pol] In the Chlorophyceae at the out fall of
was tota]] utional characteristics of the effluents:
¥y absent at 100 yards below the point of-

The increage ;
. €int i .
outfall indicated (p he diatom Population 100 yards below the efffuent

: € consi L
the river watops onsiderable dilutions of the effluents effected bY/

No de]
emuents on
that the Star
to 8,000

elerious ¢ |
ffects were reported to have been caused by the

Vellar
ch factofri;h:f; However laboratory experiments revealed
000 times ang o2, nuent were harmful to fish ife if not ditute
ﬂ?W 1n the river and er. It was found from a study of the rate ©
dilution of 33,300 ; the quantity of effluents dischar ged, thata natural
Such g 8Uarar;teed lél?es Wwas cffected on the effluents in the river. Sinc®
18 effected in the ri ilution beyond the minimal dilution of 8,000 times]
chemical treqy tver at all periods of the year, neither mechanical nof
ent was considered necessary- ‘

. 3_' Pollutia
18 ]an ]rrigatio
taluk on ¢ .

half dozee Southern bank of the river Cauvery. There are abott
only ope §

conside :
red a5 3 major bleaching firm.

" of Kalingaraya Channel :—The Kalingarayan Channel]
0 channe] running a course of about 28 miles in the Erode ‘l

rﬂ Smail b]e‘achiﬂg firms located near the channel of whichd
M belonging to Sri S. Natchimuthu Gounder could be).

This
2,000 factory employed about 15 to 16 daily workers, bleac
rate ab

€l into the strea i
m du .
than 100 gallons. Ting 2 6 hour shift would not be any way mof9

The low quantj
ti .
ty of efluents is due to the fact that prior to enter”

ing the Stream

owaer irrigatin o tthheesefﬂuems pass through the private garden of tb

of the garden i ame, and as such only a trickling flow escapes out
into the Kalingarayan channe] ° P ﬁ

The stron
. g cffluent
Tanging from 7.0 10 7.5 § collected was whitish in appearance with a p

1,76,000 The total solig
s PPm. and ot § were present to the extent ©
Free CO, tontent vzr'i::; d;lrcotgl;yg‘;f 1975 Reciprocal meghsmt_en 'l”lW,g
, <7210 66 ppm. The Bi atés!
icarbon ;

%

yard : e}
0utsa (;f; ll;(a;:d loom fabrics discharging its waste waters at (b
‘Per hour. The total quantity of effluents that 2fe}
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to 573.4 ppm. and chloride

showed great fluctuations ranging from 30.5
Was also high.

Samples of water from the stream frcm three places, N
yards above point of confluence, one at the confluence and Ond
vards below the confluence of effluents were collected and alrxal)"Se e
was observed that the effluents had the effect of incrf%asmg 1‘ <
chemical factors of the stream as shown by the higher chemical value
of water in the samples collected at the confluence and 100 yards belo“’l,
The Dissolved Oxygen of the stream waters did not show akY apprect”
able change due to the mixture of the effluents.

Detailed laboratory experiments revealed that fishe
effects even in a dilution of 1:10 of the effluents.

The minimum rate of flow in Kalingarayan Channel is 80 cusecs:
Taking the lowest rate of 80 cusecs it works out to 2,15,60,000 gallons
of water per day of 12 hours during the shift hours of the factory- Hence
the dilution works out to 1,18,000. Thus a natural dilution of over
and above the 1800 times minimal requirements of 1:10 is cnsurgd 1
the channel, In view of the guaranteed dilution of such magplwde
special machanical and chemical treatments of the cffluents prior 10
discharge into the channel is not considered necessary-

3 had no l“

4. Investigation on Fish Poisons
In the upper reaches of various rivers of the statz Wh(')les?jl‘?f cas;
ture of fish in large stretches of the rivers are made by usnr;[g lf Csl:Ch
poisons. The detection of the mortalities of fishes as a result o

isoni i ecution of various cases
° necessary in the pros :
D i For this purposé the effect of various

under Indian Fisheries Act. . e
indigenous fish poisons on fish life has to be stu(;ixfdrsar;grglslsa\:o;;"hz‘s
been undertaken. Besides, the eradication of p;e alo s forme @ ieccgor
tion and pre[equisite of stocking and 'ﬁsher'}" GV‘; op Jators wi:’h
jve a method of selective killing of preca or th some
?vat.e r. To evo this study has & practical bearing. Prehrqmary
indigenous pmson’of all the different indigenous varieties of poisons,
work or} co_llfz e lication and mode of use and their effects, etc,
their av‘]ablhtge’rzgifter a detailed survey in various parts in the statc.
a

B e s e

5. Aquatic Manuring Experiments
iments were started in the Bhavanisagar Fish Farm to ﬂSSFSIS
rious organic and inorganic manures in increasetng hs:
the Bhavanisagar Fish Farm supcrphosphute cow dung
he ponds as follows :—

hosphate treated.
Pond 3,~Superphosphate treated.

Pond 4—Cow dung treated.
Pond s—Control (untreated).

Exper
the utility of va
production. At
were treated in

pond 2—Superp
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Tilapia fish measurin

g from 45- :
each of the ponds. Periodic31*5a n5a5l mm. in length were stocked it

. (3 .
::; ra,lstl:;e reserve and availablt‘,r;)ohnodsS }tlfeated with superphosphate ferti
ompared to th phorous cf the bott il increa-
mud of the popg trZ:tzztr013 The organic content g;n ti?eﬂ blgtton%
?l:iler ponds. The planktoni‘:lth cow dung was higher than any of the
manured ponds Organisms w i i
! Jt 4 ere found in abundance 19
night. he waters attaining a greenish hue wiat‘hil:ln a forts
The fish Tilon:
llapla m .
red prnds, the maximuossar-nblra had grown very well in all the manu
ted with cowdung ip 5 o Size attached being 200 mm. in the pond treas
the cow dung manurfgnod of 8 months. The fish bred very well i
Very poor in the pond pond and control pond. The breeding was
$ Manured with superphosphates.

Microcyst;

Ystis b :

December [ supeer(f)lms Were prominent during July to September an
Phosphate-treated pords and during August 2

September j
s bloom throughout & treated pond. The control showed microcy#

Melosirg w
@ Maxima durinjgs ﬁi’lesent throughout the period in Ponds 1 and 2 with
during July, Octop y anq September. It was present in Pond NO-
January and Fep, er and in Pond No. 5 during November, Decembe
throughout the er.u ary. Naviculs was present in all the four pom §
during OCtoberI:l r(;()d' Euglenoid blooms were noted in Pond NoO./
No. 4 during Ju) § ANovember in Pond No. 3 during September, Pof
tember and OCtO‘i; ugust and September and in Pord 5 during Sep-
Pond No, 1 dur'r. Pinnularig was predominant in the plankton #
Plankton in Pong l:]g September. Oscillatoria was represented in thé
No. 4 throughout tho. 1 d_“ring. January and February and in pond
Irum was present in € period with a maxima during December. Pedias
ponds throughonyg the plankton in fairly good numbers in all thy
November ang the period.  Synedra was Very prominent during
ber in Pond N, :c embet in Pond No. 2, during October and Noves!
ruary in Popg No gnd during October, November, January and Fe
tities during Septe‘ - Staurastrum was represented fairly in good quat®
December, Januarmber, October and November in Pond 3 and durinf
sent in Pond Ng g and February in Pond No. 5. Cymbella was DI
- 3 during October and November, in Pond No. :

durip
8 July, Au
» August and Septe : .
Ctober, December, Januars ar:: ;l‘-ei[rlgalr[; Pond No. 3 during. Augush

6. Analysis of Pond Boitoms

A start on detaj
. tailed stud
soils in relationshi ¥ on the relationshi ¢
ship to fish production was madepfgflgvov;;ogn‘]hmuds a.'::t,
e appo!

[
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ment of a Research Assistant (Soil Analysis) but unfortunately due to
the resignation of the candidate the work envisaged could not be
pushed through. Subsequent to the date of resignation (5—10—1955)
the post has been vacant.

_ The salient features of work so far done had been the classifica-
tion of fish ponds in Madras, Chingleput and South Kanara districts.
Ponds were surveyed and water and mud samples were suitably analy-
sed and the productivity or otherwise of the ponds classified (vide
Table appended.)

Besides the abc?Ve, mud samples from Yercaud lake, Kodaikanal
lakc'and from Mariamman Temple Tank were analysed for chemical
nutrients.

. 7. Studies on Food Valyeg of Fresh Water Fishes

Studies on Food Valuc of Fresh Water Fishes and,

8. Studies on the Oxygen Requirments of Fresh Water Fishes

Could not be undertaken as the various apparaus ordered were
not delivered till the close of the year.  These studies will be taken up
intensively in the next year only.

he Fish Population of Bhavanisagar Reservoir with
of Different Gear.

il dué to the non-receipt of
Only preliminary  work
¢ and 9 hooks. The nylon
han Yarn Rangoon

9. Investigations on

Reference to efficiency

The work could not be started in deta

the financial sanction till late in the yedr.

were carried out with Rangoon nets and No.

Rangoon nets showed 64 per cent better efficiency t !

nets. The efficiency as per catch effort return showed a direct relation-

ship with the mesh size. Preliminary observation showed relationship

of the catch-effort return, with turbidity, colour of water, tempara-

tures and wind velocity. The catch effort return in Rangoon nets sho-

wed an upward trend with the greater mixing up of the cooler Moyar
waters. The work will be taken up intensively in 1956-57.
10 Experiments on Seggregation of Carp Fry

in the seggregation of carp fry

Further experiments carried out _
have revealed that the fry react differently to different rates of water
velocity. In relation to the velocity of water it was possible 1o seggre-

gate a group of fry into the following three groups :—
1. Barbus hexagonalepis, B. carnaticus and Cirrhina cirrhosa.
2. Rasbora daniconius, Nuria danrica and Danio spp;
3. Barbus filamentosus, B. 1ict and B. vitiatus.
The first group of fish ascends first being probably more capable

of withstanding the velocity of water.  The other groups come
according to the succession  given. Observations  made in (he fulg
1e
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ite Carp Cirrhin
most

C ’lhlﬂa C"’hosa is

abunSZ’ hina cirrhosa :—The white carps e o
Growj nt carp and forms the main bul of the ﬁ§ eﬂe o
gation‘ng to over 1.5 feet in length it pr ominates int Pt ey
active of fish 1 Mettur Reservoir and its lehas o
i th one. This fish is silvery in colouf aqd every scal® e ! ed
Venk:n:e ntre. Because of its silvery white colour the fir o
liar t ai in Tamil meaning the White carp- e white 3P, Ui g
bute Cauvery system alone- Even in the Bhavan! river W
tributary of Cauvery, Cirrhiné cirrhosa is T8r¢-
i i ' feeder rough-
rrhosa 15 8 plankton fee N are

Food and Feeding .—Cirrhina © ,
f)ut its life history- In the young S es, only planktomc organt Jular
ingested. . The diet consists of 18P ¢ cent Diatoms and upicet
algae and 20 per cent zooplankton, epods; Daphnids, Ost{acf’dr 3';’c
Nauplius larvae). 2 per cent of fine sand also is not;oed.h T hn; r;l‘USlmd
< -y . In the acV
mostly from the suspended ma‘.""? g aif amounts (19 pef cent)

ado i ts
lescent st28e5 % e mdusiccs ,gi; at this St predominantly
d unicellular algac,

of filamentous alga® also. ;
er also taking in 52 pereent diatom !
nkton. The dotailed list of organisms com-

plankto%;fee

and 29 P r-cent O
is furnished pelow :—
Nitzschia, Pinnslaria,

prising its f0°
Diatom
Rhopalodia
Green Algae -

m ; ] | .
us, Spirogyré o —
uglends Phacus

5
SumeIIa. psmarivms pediastrum, Scenedes-

05rillaloria.

Blue green algae aents
. Protoz08™ —Arcelld, Difflugid
chionuSs Salping.

Rotifers —Bra
Cladocents :’Ceriodaphnia, Diap osom
code :—C. prldapsis.
Z:;::ad' 2 -—&Micmcyclops. aptomuss EucycloPs
0’”’”“’"‘" :’Mm’”“’ I”'Me' i also hnv; becn noucod
e " oot larvac 80d aquatic #eo% oen DOl
e rﬂelx;:::fetd by a fe¥ individuals.' 'B;; r:rodozix:‘x‘:;;:l :d :
to_have 1 eedin habit i P b:
ﬁs}ihis a surft? . lttl&:e:t o fo ity gf the catch In the surfacc dnift
: S
e Rescrvonr.
ature when it reaches

the gt it c0n8
fact ets) in the Met

nets (Rangoo?
5 SEXUS y m react
ome qve their frSt Jdorsal fin 1Y

¢lon gated.
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ovaries weigh;
diamete “ighing 167
rt gms. ) i
requency. and containinggla;0d3welghing 970 gms. had
70,340 eg s. ha
gs of the followi
owing

Dj
lameter

mm, Pereenta
ge
0.8 Diameter
0.9 22 mm. Percentage
47 1.2
1.3 31

e

Anoth
had ]tS er fu”y .
(o] : gravy
varies wej d female 425 mm. 1o
. Hg and WCi B
ghing 1100
gms

followi _ hi
ing dlametergf I:‘]g 171 gms ang
fequency :— containing 1,78,978

. > 10y eggs of tﬂé

Diamet
er
(‘)“rgn Percentage b1
. iameter
1.1 18 mm. Percentage
1.2
The ovarj ! 1.3 43
/

an ..
condition indj

other maj cat
ajor es a qui
carps. quicker spending of the ‘
ovary

ln]ike steral
The s
pawni
1 this fish have be
ools below the Hee
o

aSOIl CO1 1 w1 < mo Q0 aﬂd ]
nc
ns A
P

to Se .
ptember Duri
n noticed to - During the breedj
. . uﬂdx . reedl
ggainakikal fa“st-rtdke a SpaWﬂingnﬁl iseason’ shoals
. gration tO ?

the

Growth
S cms. 1 Clrrhi
N | . na i
n the rivers, cirrhosq is reputed to
: grow to
a leng[h 4
of

4

Speci
lmen
fettur Re s of 500 .
r Reservoir. n 0 550 mms
- outthe 15. are occasio
nally :
caught in the

Commerci
“mercial o
1al catch compyi

Prises mostly of 0.

) 500 gms, Its rate

o t¢ of growth in the ponds and rj

LI;TS;S, ‘ :.Vel—s is given below -
II[ an © Rescrvois o
InI z;g ‘
; ) 210
: - ®

540

Becau
seof i —
rous nature. ; its rap: ‘
e, it i pid
TS an ideg) Frp Y @ . 610
eal fish fo‘, nd surface feedin P
r.combined culture wigtl?[}_(,ianon carnivo- '
beo fimbri
riatus

Oor some o
ther
that contai browsi m
in rich Wsing and 1
‘ blooms of ph}?tztt;) feeding fishes and
plankton i also in 't
‘ . anks.
A\(""

Collection
i , and t
in large numbers ransport of iy,
In Cauy, ry andﬁ"gerli
2 ngs.——Fry can b
e collected
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N i i it e ; "wrlci

inee‘k to get agslimatised to confined condition$ and thet (ransy \m ;
i tin carriers. Overcrowding has to be avoide 00 hngcrrtl\mz;‘:y .

ﬁ: carrier are quite safe and sufficient for long Jistances: efry
gerlings stand transport fairly well _
12.  Studies o7 Rashord Daniconius

i ; i hord

Simultancous with the studies of the pionomics 0 I:’m'dnr1"

were € rried out on the o b

10 40 mms

 feeding rate

daniconii .
aniconius detailed investigations .
The fish of size
Th
4th

intensi

c ensity of Rasbora on Cyclops- .
consumc the maximum num or of cyclops: o maximuf
is at a temperature of 30 10 31°C. The work s being €ON

application to actual feld-

1 ued

»

{Wlapia oseambicd:

13. Investigations on
Hani ie > o finess
Investigations on Tilapid were carried out on the t‘ollovwm.d |
: Y 5 anure with
1. Methods of increased production- ponds dm “ e
SUperphosphate, cowdung and sewasge® were used to 10 out i~
manuring method for greater pmducuon.
2. The different proportions of sexes Were used at ime of stocking
; . hest proportion or maximuin yield.
for finding out the prop jon ft 1d
The results found were the following :—"
jmu gotal yield Wi in ponds manuted with Ra¥
b :
(a) The M
Sewage , . .
v 100 per ceft survwal of stocked (ish 10 pond®
® There W3S
manured with Raw Sewsg™ e manuee there was very
1 e
4nure ith or&: o pew pen T
In the ponds mant h O oWt _
good breeding in on¢ pond m.murcd with aw >
1
tionS Coming up in 7 mon[hs' sphi thou h there 4
n nnnurcd, with 5”"‘."';”““‘ .4 fish the MHIY i
@ . In. I?O o increase i weight of the stoe 1‘ "din' o
maximun individud %0 per cent. [here W3 1o brecdiie
nge .
of stock? s.h rar eriod of seven month
any timé during the P . L ease of Jonds where Jatie
’ factor has been nmiced i the case {
This f2°*° ‘ .
faken
alSO wa det o
scale field work . soxes W yised e grow! "h
ere SCSS”'““ o(h A0 [0 times i wehl

1 cqu.ll pre

N The best combinalion of 3
les and femalcs-

portions of ma

3
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(2) Theyi
. yield of Tilapia ;
showed the followi Tiapiain seve
ng rateq 4 months in experim
ental cisterns
C
onverted to yield per acre of

\
average depth of 14§ feet.

! Manure
d with
2 Manured wi Sewage. found.
3 Manureg w!th cowdung 57
Wwith :
z g/nfertiliscd_ Superphosphates. 352
ith sexes ge 240
ggregated
. 160
412

The i
work ig being continued

3
: > The utj]
investigated
following. - Th

ity of irrigag;
gation wells f.
or ngWi[]g of Tilapj
apia also was

€ initia]
work in s
even experim
ental wells indi
ndicated the

(l) It tow h win
. a
size Of 160 mm. in elght m llthS when
> gro

alOIlC. 1ve . . . .
gene] a O come it t t
UOI)S d180 ¢ € O €Xistence in € course o 1 ‘
h

months,

(i) In w
. s
combinati e where .
found te(l)u;))n with Tilapia I;;edators like murrels had beep j
€ kept down ¢, thsam? size as predators the ? tatroduced in
¢ original stock and withoulzopulblllon was
a population

pressure Tilan;
a
months, Pia were found 10 g
row to a size of 27
0 mm. in ej
. in eight

g (iii
1ze of th
35 e stocked Tilam:
4 Per cent of the Tilapia, the Tilapi
murrels survived apia were consumed and \
. nd only

(v 1
Etro he sa
~troplus ap me observayi
sizes were § d mUrrels_ In w ‘lllatloﬂs were found wi h 3 .
monthe Ntroduced g ells where Etroplu ith combinations of
. Toplus grew to a sii andfmurrels of the same
¢ of 170 mm. in ei
. eight

(v) In wells

Brew 1o a size 160 to“{here only Etro
62 mm troplus had been stocked, Etroplus

(vi) In .
been stock Wells wh
ed, Tilapia orc Lilapi
bred f » Mlapig apia ang :
investi;l:l;o times and Egtrr? 1t ® 2 size of l?i)r()plus of the same sizes had
irrigation ‘ns bave ’eVea1e§ US grew (o g g mm. in eight months and
of predatoweuj. In the abs.:mn Tilapia js ';e of only 120 mms. These
rs shi n s :
slightly Jarger lh:i thpopulatiofop(;: fish for culture in
the stock ssure by introduction
ed Tilapi
pia, the growth of

Tilapia and
. Etoplus i
ilapi Plus is foypg
Tilapia and Etroplus of same gj to be very go
sizes good. A combinati
nation of

in equal proporti

. portion

in wells. aPPears to be g vy,
er

Further work is continued
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AMirror (arp:

and Novembef ]
aud lake. The p
o that of conditions
arps fave

14.  Studies of Spawning of
955 on

the ri’-‘lvestigations were started.in March.l955

Chem_POrted non breeding of Mirror ¢atp m.Yf:rc

ino ical factors of the waters Were almost similar t0 %

bredo_tacamund lake (November 1954) where the Mirror ¢
in Ootacamund.

hysio—

fake was

red in the
¢ Mirror

have b
ao

her Mirror carp
h frequency dat

cx'mThe question whet
amined. The stocking data and the lengt

carp caught so far revealed.
Yercaud lake

e very well in the
o cms. i second yoin 44 cms.
_in fifth yeat and 07 cois:
carp in 1950

The growth

gTOWi]r;g xllr;or carp have grown quit
PR cms. in first year. Thirtytw
in t!nrd year, 52 cms. in fourth year 60 cms
K/ll:;"thg;.ar There has been a recor’d of a 70 cms. mirror
a .m seems Lo have belonged to the 1944 Brood.
ppears 1o be slightly faster than that in Ootacamund lake.

al stocking with fingerlings ha

be drawa from the length fre
CATAICC

ve obviously

2. Though the periodic
qucncy

d the conclusions that can
ror carp caught in the comumercial catches, the app

£23 e Ieng!h on zz."d July 1954 docs give certain
obable brecding of Mirror carp in the lake. After the
June, 195.1’ a fjurthcr Smch"g has taken pl':\cc o:lv nr:
ter a pcrlgd of t_hrcc years.  The stocking of th s
h fingerlings 35 to 1-5 cms.  These could not have
grown to 23 cms- within & period of 16 days. The 195 stock of Yinécr-
s, 7°5 cms.) should have grown dc@nncly to a size very much
23 cms. also for the grow studics revealed that a Mirror
to a size of 44 cms. in

higher than
er threce years age must have grown
the period March 1954 and June 1934 specimen
a dozen tames

vitiate
data of the Mir
of specimens ©
indications of pr
stocking of 27th
8th July, 1954, af
1954 has been Wil

th

carp of oV
Yercaud lake Between :
of 20 to 30 cms: have been caught on more than half
|d never have pelonged to 1951 brood but

itmeat of

and this recru
Mirror cuarps
13 cms.

whi hat these €OU
ich denotes ! 1051 or 1953 cven
only by breeding of the

bsequent 5t0€ o
ened

only to su
new brood could have happP '
in the lake. In Match, 1955 we l.mvc cmlght a specimen of '
which belongs to 195 4 stock- This ha§ _cvxdcntly only substantiated the
growth studies and shown that 2 condition of stunted prowth has not
tisen in the lake s© ar 10 probably question the conclusions drawn

above,

3. The second line of approach has peen with the examinativit of
sarance of cggs and larvac. The latter wias
tion on wltich

and app
amination of the submet

1d be Jaying their cggs.

god vegett
the November ny

cstis

gon_adial maturation
verified periodical €%
the Mirror carp WO

1n
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GREEN ALGAE !—
Ankistrodesmus.  Pediastrum.

Darunips :—
Ceriodaphnia. Daphnia.

Scenedesmus. Spirogyra, Diaphanosoma,
DESMIDS : — OSTRACODS :— .
Cosmarium. Euglena, Phacyg, Cypridopsis.
APPEND]X

e s

Glossary of Fresh Water Figh Scientific Local and Common Names

Latin Nam‘e.wnaw Tamil Name.
Amblypharyngodon Serukk;; T
Barbus carnaticus Pavoori
Barbus chrysopomga Panjalai

Barbus dubius Kozhimeen or

Kozharanjan kendai
Barbus filamentogyg Michakendai or
Sevali kendai
Barbus hexakonulcpis Karambai,

Kodaikarambai
Barbus ticto Palli kendai
Barbus sarg;, Panjalai, Sani kendyi
Barbus vittatus Kulla kendai
Catla catla Teppameen, Donaimeen
Chela Valichaj
Cirrhina cirrlipgg Vellal kendai
Cirrhina latia Kalaranjan

Cirrhina reba

. Aranjan, ’l'hal!.aranjan
Cyprinus carpio

Kannadi kindaj

Danio Sellai paravy
Etroplus suratensis Sethakendaj
Labeo fimbriatus Selkendai

Labeo kontiys Karumughi kendai
Labeo rohity Rohu

Macrones oculatus Katta keluthi
Macrones aor Pona keluthi
Macrones vittatus Sonankelythi

Mastacembalus armatyg Kalaral
Nuria danrica Meesaparavai

Ophicephalus marulius  Avyrj
Perilampus Pachaimeep
Rasbora daniconius Ogarai, Ovarj
Rohiee cotio Pattakunju
Ti'apiq mossambica Tilapia

Tinca tinca English kendai

———,

English Namqw.ﬂ

Minnow
Carnatic carp
Olive carp
Cock fish

Spotted Barb
Chocolate mahseer

Titeto Barb
Golden Barb
Catla

Silver fish
White carp
Reba

Mirror carp

Giant danio

Pearl spot

Fringe lipped carp
Cauvery carp
Rohu

Cat fish

Spiny Eel
Flying barb
Murrel
Minnow.
Top Minnow.
Rohtee.
Tilapia.
Tench.
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The production is now in rull swing and fresh fishs salted fish an

being converted into high quality fish meat
g¢ of isl meal 18
g in s

PfaWn-heads are
ments Were )

hessians.
hat sealed ti

nducted to study the's
i conduc(c
i ish meal.

Previous exper!
ps are the pest for st

Experi
alkathene-lined
Station have shown !



48
Since ANNUAL
UICn REPO
HE

packin
gh”Sr
asrevol
plastics f
or commercial
mercld

elkathene |
weights Of“ed hessian by, ackagin
;dea] for P:;I?' meal g: Zre ava“abgl;escil‘?lques and at present cheapP
nvestjont: in Xperi ita e
]inve(?tlgatlons ong fish meq ;)"“mems l'eveall)[e for packing ciflerent
¢d hessians 5 the keepiy €Ing cheap, 1 ed that such bags af°
Salii e now iy, o2 dualit » light and ea g
alting o N progre y of fish me sy to handle
fish from r;'] - al stored in alkathen®
fishes frOma

U[iOniZed
the
p

xpgrime
ﬂ!S’\T
he Storage studies of th
X his year. Eight :asamp les of salted
¢ Samples. nd five from N mples of different’
Mot Loe8 of salted adakkavu m
eri ISture ang b fish were found arket wer?
Present € rise odic drying o ccause of this sing] to contain 2
app]ic' Sygtem of b mOiS[ure duri Sa]ted ﬁSh sampl gie factor lhe)’
of sy ation of ¢ cach-dryip luring storage is ﬂp esasa means O
ch PTOduC[A LA Ounég small fishes like W‘h§0 suggested. The
@ The Keepi very poor to be defective as t;‘te Bait without the
alting w Ing - ’ e kecpi i
as g qualit ping quality
2{)111 specia]iﬁo Studied, y %;a sample of Bombay d _ '
Solutely gq N8 in export ¢ samples were obtain SCk dried without
were i 5o . cONdition fmg-suCh products, T ed from a Bombay
edible State TO}: six months and ;:V he samples were in
. ) e
Experim OW moisture ¢ keeping quality ofn a'f‘[er onc year they
salts for fis, NS were g content of 20 per ¢ this product can be
in curj aiso ent.
8 % per cent Zn ~ Inthe confjucted on the suitabili
for to (1 odium chyq Previous experiment itability of different |
cont chle tsual Tutirclge~ and little of imnircir;-lshed salt contain-
beinaln'“g 9 p(;nde- Durinrm salt COntainin; onll;sl was found to
saltg Stuied, g, T cent Sodiég this year, the efficac; ess than 90 Pef
lemicndt e kee Mmples of g m chioride for fish 'j O.f Wadala salt
tests ag wﬁ{"g duality og ktims and sharks were cure: purposes 18
ere ¢ . .
Expe”'mEmS S analysis fOre};)roduct is being Stu;ir:dd using this
,O. T.V.B. and NaCl by organi

ments
N were on pre
W:re in]mers(:(oi 1 in COI‘::"DVatiOn ofﬁsh usi
quality wag ¢ insp Oration wit g ,a””bmtlcs.—’rhe -
0—5°C tudieq b Pm. soly with Bacteriolo ] exper!
was Fou Contr)s 0th at rg ion of ‘Achro gy section. Perches
ound to havs Were | oM temperat noze B’ and the keeping
ea ept sj ature and i > ) g
m ide by side. The in 1“;: refrigerator at
) antibiotic treatmen?

fis
h both whep smre:rked benefi
- - e i
a Cial effect on the keepi li
ng quality ©

The i
¢ experiments in pg . 1°0m
is 1
Analysis of fish S line are btc?mperatul-c and i
station i Shery b €Ing conti In the frige
§ n is engaged i V-Prody, ontinued refrigeratorl
products the 0 critiggy o 3T :
as those m},ldt are processed gy aminal:f" Laboratory Assi ,
anufactured by p 'nder ty, SIO“ of the vari lstaf?t of this
Tlvare Upervisi 10Us Sher by_
Partjg ision of thi onery ,
s station as wel

S wh
O are .
e .
genuinely intcrest?

49

FISHERIES TECHNOLOGI CAL STATION

oductindustrics. A total of 165
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111. Bacteriology Section

e salted fish and salts
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ed halophilic bacteria was con
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' ptained on conventional laborato y
e dia, Even ) h nutrieats like Proteose o,
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. did not promote a rapid aad pr’ofuse ;:c:rv?cr:.-
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of these red salt a. -
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W 1 .
Trbgte;; xfgiusl more €asily prepare= - R ice-milk-salt” medium
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(ﬂ .
esh’ enumerated, (c) as in (b) but yein® or guts also removed

d . \
(d) Bacterial count of guts or veins.
_‘The results are presented below :—
Counts per gram
At 37C 0-4C 0-4C
Sample 48 hours 5 days 12 days
Total counts e Y -f—»«'
B Psychroph:lcs B
;. Prawns in shell before thawing .. 2,044,000 30 203,(’)00
- Thawed and shell removed L. 193,000 30 9,700
¢. Shell removed and ‘deveined” after = 112,000 Nil Nil
thawing
d. Guts (“Vein™) . 140,000 30 22,500
I observation made in the

omments on th
ntain quite & ]
he mere remov
This W

. The following are the ¢
h shell co

analysis.—Prawns wit
which may cause spoilage. T
y 90°6 per cent-
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al of shell resulted in the
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reduction of pacteria b
of Williams and campbell (I 952).
ain a large number of viable pacteria. P;lr[iculurly
f cold loving

high number ©

Guts (Veins) cont
did not have any.

noteworthy is the fact that guts had 2
.1: 9 hacteria, whereas, deveined flesh

«pgychrop i ) deve ‘
The importance of remoVving the veins is thus evident.
Suggestions for freezing Pfl{W”S-l]’"chic! ﬂx}g shells of prawns must
be remove pefore fr , that 11(-1 l'ncdl' ence of bacterta nmy.bc
very low- Washing sh in Waler 1% b chilled dilut brin¢
for a few minutes i @ recommcnde . Storage at O F (-18 C) with
sh pefore freczing will re.serve the prawns since i large
ells om € lic bacteria 1 gpoil prawns: Storage at O F may
gumber o ! . shellcd deveinsd prawns.
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Bacterzolog}’ ns and S died. he Jargest single groups were

was obtain® acteriv mong the psycllfophﬂnC cultures
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were 0. creri’: | U of the ‘Psychrophilcs' Jiquefied jt.  Psychro-
' rs but 20 pitrites at °C. None of the cultures were
lya few produced acid i sugars. ()nly} .lhrec
i The baclcriul fora b thus difterent

motile. 1 )
nd campbell (1952)-

being causht in ¢ )

. : ‘o rich 1N
eati jon, S sh 18 Tiv !
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fish were thriving and growin
of fish in 1950-

suratensis stocked ip th

In the present
stocked were in distre
early hours of each d
1955 210-00 pounds
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Moat in Malabar district. The moat had a perimeter a0r6

with an average width of 50 feet. The total area Was about was

The depth of water ranged from 1 to 3 feet and the water S“ff?c_es
about 18 feet below the surrounding ground level with facnhtlier
getting into the moat at only one place near the gate. One-t
the moat surface was treated with ‘Fernoxone’ of 5th Novembef
as follows. One pound of the chemical was dissolv

water and solution was sprayed roughly over 800 square ¥ar ;e ca
vegetation by means of a Hyject Foot Pump §pr‘ayer. - on 1th
portion was re-treated with a second and similar d0$ iho gist
November. The weeds withered and crumpled over aftetf reported
treatment. The Assistant Fishery Demonstrator at Pa ghl;l Assista“t
that all the treated weeds died by 25th November. e g0
Director of Fisheries, Malabar, Kozhikode was i o
purchase five, seven pound tins of Fernoxone at 2 total c‘igetation a5
Rs. 190 and treat the remaining two-third of the moatAssistaﬂ irec’
described above. Suggestions were also mac : d 1
tor, Kozhikode to contact the District Agric¥

m
induce the local ryots to take the silt 11 the moat o Lt
Ootacamund jake ( g ol

a
cinth that forme Waterspread

s of

<Fernoxone® was also tried in the
rict) which was infested with water hya
along the margin and covered about siX 10S€7 ¢ op
and impeded fishing, angling and boating bestl e weedicide w pout
spot in the popular tourist centre. und © cd once @
solved in about 64 gallons of wate ns of the
1500 square yards of the vcgcmtion‘by ea o5 was a5 ¢
sprayer. The local Inspector Of FlSl}“ threc weeks after the (ies
treatment over densc patches of vegetation " tor of _he by
treatment. After the above treatments, the lgsgvee ¢ had died
at Ootacamund reported that most of the treate
January 1953.

Laboratory experiments wa .
¢Fernoxone’ in killing submerged vegetatiol ] Vallisnerla v rid
Potomogeton indicus, Najas sp Nymphaea stella ana oot a/IIS”e,r ]
etc. It was also found that all the above plants cchou eﬂtfat-lom
spiralis can be successfully killed in about 18 days by 2 ss 10 confif™
as low as one p.p. million. Field experiment are 10 progre

these findings.

utilily
find out the gicilat

to
s also made like Hydrilla ‘,’e P iralis

. arict
Malabar distric o i

111. Rheology of the Malampuzka River, 45 10

A hydrobiological survey of the Malampuzha river vtv o ishe\'i"’S
mber 1652 with special reference to the deVelf’pmcn he (ribut®
- the Malampuzha reservoir. The Malampuzha i8 O7° iiyer

: of the Kalpathipuzha which after joining the Kanna ¢ finds
s the longest river in Malabar districts

Nove

rie
the Bharathapuzha,

of 3’600 fecl :.
fos

gof
ed in 32 gall:f he -
© ket for Malabar, is being formed by the constructjo

este
therefore 169" about
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%urce from the Palghat Gap io the Western Ghats, and its drainage
e, though small (about 60 square miles) is exposed to the full force
of the South-West Monsoon. The'am?ual rainfall is about 80 inches.
the catchment area is of gneiss which is fine grained and well lamina-
oo oo 1 bt s, [0
, mica, s aematite. In several places there is
an overlaying layer of black mould form P \
matton ed of decayed vegetable
The Malampuzha reservoir which is : .
the first major irrigation pro-
the . .
ge river at a site about 8 miles from the Pﬂ of a dam across
‘ M as a maximum height of 120 feet ap alghat town, Thj
Otal length of . ove me - LIS
casty gth of the masonry portion of the 4 an sea level. Th
capabbund 2,002 feet. Of this the spillwg A 5 4,000 feey e
ble of disposing of a surpl ; ¥ Portiop ; and of
maleu .. plus dlSChar I8 296 fe .
ST m and minimum water level are ge of 8, et and is
an‘d L. The reservoir will have a at 37750 , cusecs. The
a water spre capacity of nd 309 f,
Which ¢ pread of 8.5 squre miles s L7800 miy; eet above
: ommences from the left flank ; »4 on cubig T,
¢ Gayatri ri 1e lelt flank is ab e cet
ver and irrigates almost th iles long Su::iply canal
€ entire and falg j
al nto

Wditional yield of
food grai
) grains
0 be about 10 000 to 15,000 t:;s zf result of g Schghat taluk. Tpe
rice. eme is estim
ated

Calazln tbe river stretch above the da
anicut and the Nai ’ i ’
va: ! aicker’s anicut
utl}]g small strips of land on the bankasbout 6
hzndg thﬁ rz;‘iny season. |
epth of water varies fr ris 44

ang \ . om 1/2 to feet dyr; 0 feet in wi
o 8 to 10 feet during flood season when tg:rflﬂg the summer I';Vldth.
8. The bed of the river is mainly rocky w.tlow of water i tr e,
i emen-

Muddy patches. Mica occurs in the sand. Th: Scattered sandy and

40 acreg
out 20 mil

¢ sub : f
Dalbergr;‘:zer%e(ti'ft;y thepresewo“ contains tree ?irl:St ;"rea that *will
atifolia, terocarpus marsupi € Tecto
pinm, 1 na Grandis

lata, Mangifera Auogei i ager i
i ‘ ,  Auogeissus latifolia, ' stfaemla lanceo-
xykl:z:rézz; Har(d}xww.kna bfnata Xylia Xylocae:mlnaha tomentosa
Mlocarg an,ima] rewia .tlllaefolia B bus, Stereospermun’l
and wild o S and.reptxles like el ambusg arundina
, ing deer, jackal, Cheeta, beg o
python and ratsnakes. giant squirr,l e
rel, cobra,

and
_elephants,

Site are varied and interesti
tin
(Spirog ] o o8 There
gyra, Oscillatoria and [, are abunq
th:wmh scums composed of di’ ia) Over the gy, growths of algae
stagnant pools, The Shore ad filamep merged rocks and
’

ratissim ve i t
us, Bambusq arundiy getatl()n Comppi €se a]gae oceur
aceq, Lantan prise of Pang I In
a mdl Qhus 0d
ca, M 9+
ussxend
a frop.
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r above and

ns of the rive
1952 are

ails of hydrological conditio
6th November

absent. The det
e as observed at 8 a.m. on

below the dam sit
shown in Appendix 1.
g fishery of the river is poor being comprised ©of 18
which are uneconomical. Ophicephelus marulius a1
he only important species are air-breathing a0
¢ building’* habits and adaptation 10 al

On the whole, the fish fauna of the
zd by rapid

The existin
species most of
O. striatus which are t

arc well-kaown for their ‘‘nes
ter condittons.

types of fresh-wa : :
Malampuzha river is typxcal of a hill stream characteriz
rockey falls and pools and rich riparian life. The
evelopment of a commercial

a reservoir gives'scope for d
As the catchment area is 3 forest

fishery of 2 conside ) e. th .
tract with fine &f ir large quantittes of nutrient substances of
c - in are being washed into the reservoir. ILIS

s in November 1932

vegetable and mineral
the lankton collected by u
already noted that 1% o1l With the completion of the

ic : ed i April . th
:)l:(l:jeerc:hadnnd[?;l; ;c())llrication ; string c'ondmons, t‘he .bio¥ogical pro-
ductivity will inef 1d. Major C*‘ﬁPS.OLCUFIHg in the Cau-
ishna and . rivers can & : . A programme for
antation of suitable species o already been initiated

L Kontius, Barbus dubius,

d ﬁngerlings of Labeo fimbriatus,

B. Carnaticus: -
bt that these species

and fryan

B. sarand; ' .
thrive 10 the

flowing into it.
yoir has to be

ults.

will not only

There is B0 dou
roservoir L 850 Mg the 51 e e e
This programme of ennchmg.the sh the 5!
pursued or about ten years or a
estimates O the productiYny
um
a reservoif ol = i) acr‘es s 'oul [.nfn;m(;f [mpical !
o year S blologlxcr? eF:':ne anual yield of about
times greater than thla_t of te 0p e e e from e
N apuzh (abo% 'D . its po ulation is stabilised probably within

Malampuzha reservoir W ¢
the departmen
i palghat area wil

five to ten years. hus the
harvest the fishery and market IS 1o B
5 to supply i
e ossible ‘P. 1 exploita-

of temp:rate waters,
yield of 11,000 pound

According to
aters is 2 10 3

away from the s¢a coast. 1t may itate S ckin
Pollachi and Coimbalore towns. fact! at t je. For this
a fish farm necessary pecessary plans and

:an of the

tion of the reservoirs

purpose a suitable site has been selected by US d e o
cstimates are Deing cawn up-
fishery of the reservoir and its tributafles and ov et e
up to its con gence Wit : :

These measures will also enpc

of major fishertes: _ :
o tom Malampuzhd for stocking the 1!
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waters in 1he We
ries in Malabar
have (o be j

st Coagt, A

t present ¢
and Soygp K fe de

i velopment of inland fishe-
anara districgg i handicapped as fish fry
™ distant placeg in Tanjore district. The

ElVe ample sCope for limnological studies
¢ climatjo condig

Ee(r)'f Considera Practical application for deve-
THHES of Malapg, and South Kanara districts.

« Limpg,
The Madrag State 0198y of uplang Waters,

ehe Nilgiris (7,000 pogq 25 three hi) stations, namely, Ootacamund in
U0 feet, g g ; o sea leyef) Kodaikanal iy he Patni hills
2 lovel, . Yercaug 7 the Shevaroy pills 4,600 feet
Ample facilijeg f each Of these stations there is a lake aﬁaordmcg
i ePartmen £ for the Pleasure ang profi. The St -
lities of o7 Nt hag taken Steps to IMprove the fishery potentia
English Carp Yaters. The golq water fishes like (h(’:
: : assius) the Mirrop Carp (Cyprints
'1€a Vulgaris) have been introduced jnto thems
Mmeasures gor oo the bulk of the catches. Witk 4 view to sugges!
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The o 8ation wag carried oyt during the year.
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In Kodai and Yercaud lakes the carbondioxide content was greater in
the cold weather period than in the hot weather period. There was no
carbondioxide in the surface layers of Yercaud lake in the hot weather
period when carbonates wWere present in a concentration of 15 ppm.
as co,. Carbonates were conspicuous by their absence through-
out the year in OOty and Kodai lakes. The bicarbonates increased
with depth in all the three lakes. In Ooty and Kodai lakes the bicarbo-
nates were greater in the hot season than in the cold season whereas in

The bicarbonates were

Yercaud lake it was gré n the cold season.

ater i
and ranged from 1159 to 152'5 ppm.

very high in the Ooty Juke
HCO, as compared with the maxima of 427 and 549 ppm.
Kodai and yercaud lakes. The chloride content was
¢hree Jakes and ranged from

eriod in the
60 to 80 ppm. in Kodai lake and

Thus the annual variation in
when compared with the other
dy the chlorides were uniform

The silicates increased from

her in the cold weather period than in
Yercaud lakes. In Kodai lake
a to 52 ppm in
ly in the cold
from

respectively in
greater in the co
8-0 to 36 0 ppm. in the Ooty lake

. in the,Yercaud lake.
ch in Ooty Jake
e period of stu

two lakes.
om in all the three lakes.

from top to bott '
surface to pottom and were hig
the hol weather period in Oo?y and
they ranged from 2 ppm. 1M the co!d seaso
the hot period. Phosphates were present 1 traces 0N ‘
season in all the three lakes and increased in quantity ranging

1-9 to 375 ppm. PO, in the hot season.
2uplena aCUS, ceratium hirudinelfa), green alge
The flagellates (Buglen ) atee

i m
Oedogoniuim oblongeltium, and  staurastrd : '
gMicrocystis aeruginosa) were the common phyloplanktons 'm the Ooty
lake. Of these Micr <a was abundant during the hot

ocystis aeruging y )
tom. Butin the co weather cera-

rom the surface to the bot

weather £ i d was present at all depths,

swarms an
arface during the night and at the

aurastriuni Were confined to the
resented by copepods,
rotifers. Tonopodiaptomus and Eucyclops agi-
¢ the surface and sparsely present a_t the lower
layers during both the seasons. Th’eir.nal‘xplii occurred \m large nu'm-
bers during the hot weather period indicating the favour'able br;eq:ng
Among cladocerans Daphnia longispina,

spinosum were fairly

season of these copepods.  / :
ceriodaphnia rigaudi and Diaphanosoma panct
They were in larger numbers at the

resent during both the se_asons. |
goettom at all hours during the hot weather period and at the
surface during the cold weather period.

In the: Kodaikanz&l lake, ceratium hirundincila was ¢
5eaSONS. Microzystis aeruginosa was abundant from

during both the '
surface to bottom during the cold season (February 1953) but was
3

e in num
g the day-
lake.

though mor
bottom durin
upper halif of the

cladoceras and
Joides were common a

ommon
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Mescyclops ang OF zooply nkt:nly ceratum and Tribonémg :,e in abun.
nids ang rotifersthelr haupljj Wcrs the copepod Tropodiaptoi;z‘sn fair
re
were also presentci?]mmen throughout the year Da::,l;ld
cw numbers, ' )

period_ During

The Hydrop;
Adyar CiVer fings iology of Adyar estuary
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. epuram its
aidapet taluk of ¢ source from {}
eSOuthetf;ulk ind empt(i:ehsl[-)glep“t district ]ea;(l}du%uvamheri hills in
imi into the B * ows throush
Madras Cj ay of Ben ugh the
s City. On the wholeg;"tl hzz Adgar within
a short course

n?nd bar is formed at
: i it e the sea, This bar
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Ztmospheric temm
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T
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poor in p] as much time of ber 1957
especi plankton organis Ot the year the when the
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t
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the bar probably because of pollution by drainages from
the slums situated 00 the banks of the river above the bridge. The

tent was low below the bridge between June 1952

dissolved oxygen €on
and August 1952 when there was practically no flow of water in the

river and stagnant conditions were prevailing with the onset of the
north-east monsoon in October 1952, the flow of water in the Adyat
river increased and there was greater self-purification of the river as
indicated by the higher dissolved oxygen values in the estuary from
Octobet 1952 onwards. Free carbondixoide was completely absent in
the estuary except in January and Februacy 1953 when it was present in
small amounts ranging from 04410 1'5 p p.m. The pH was also low
and ranged from 7-4 to 76 i0 these two months whereas duripg the
other months it Was greater than 80 and varied between 81 and 3-8,
This may be dueé to the fact that there rwas a heavy rainfall of 1123
inches in the month of Decembert 15._>3 and there was consequent
dilution of the estuary Water by the ram water. The dilution of the
estuary water il January 1953 B also ‘.“dlcated by a reduction in
calinity. The salinity of the estuary varied from 1903 per cent in

November 1953 to 315 per cent if April 1953
the year, with a peak

throughout
their nauplli are also

re present

Copepods We ' ue

: uly to September. During. this season, ; '
from Ju ¥ by that this I8 favourable breeding period of
Ktonic Organisms, the green alga

abundant indicating there

these macrocrusta
Ankistrodemys Co

1953. The diatom
ear.

ceans. Of phytoplan )
q {rom August 1952 to February
¢ uniformly

nyolutus Was common
Gyrosignd dictorium Was present atmost ‘
throughout the y The marine diatoms Fragilarit 'Ocean;ca, Ngw;
cula Gracilis and sceleronema Costatum W pres_ent in good nnm her1
{from January to May consequent .to their entering the est(;lar.y awue;

the bar is open- The other marine f‘orr_ns“aflso occured ufrmm J)ls

i The amphipod, paracalliope Fluviatifis Was present 'mm uly
pe_;,lod. ne specimen of the Ctenophores Pleurobrachu glohosa
:i?‘a? gg?g::é’in the plankton collected from the higher reaches of the
estuary in September 1952.

.. A census condu during the
men, 677 women and 577 children con
filages along the river coursé- ;fhey had‘ 1st-ne
and Maniv’alai), 133 drag nets { 5017dava!az, Nethzvalaf aid

i S (Pen!havaz'ai, peravalai and Seruvalai) 9 s
and 30 Katchvalai (crab traps)-

their crafts.

study showed that 802
stituted the fisherfolk of 14
833 cast-nets (Veechu Valai
Kalluvalai),
hore-seine
Two

cted period of

nivalai),

formed
were landed per

Penacus Indicus
! Cephalﬂs:
thoracata),

from shore, 1 to 3 pounds of fish
rawns (Penacss Carinatus,
, young stages of mullets (Mugi
us), white sardine (Kowala

with cast-nets :
day per net, the bulk being P
and Metapenaeis ,Morzaceros)

M. Cunnensius and M. Olivace

i
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\ ] noy orni ang (llﬂl()[n,‘

ars, R
5 Rhizosolenig 4 ta, ¢ (Sceletonem
a Costatum, Coscinodiscus Line

in “S StOn p N y O N
hach in Jyly 1952 ”;"’Zerosl’emvianus and
- Qqr, fnel[a 1,_ ' n Fra{r-] . .
5 ailaria Oceanicd)

Copepods
Acary,
Janl]’l ( arltia Fyye .
ary | Fihre mbrigs, A
953. 5 sura:)' and Leycifey ]t;w showed larval bivalves,
DTISING 10 obgarer, . SC/H if jts’ stomach i
. o m

Malabgy;
ricus and Cp; f food of
. Ky L
oiliq Ramearqy: tolephorus Malabari : i
Ui had Acetes Indicus i cus.  Engraulis
in their stomach

in July 195,
Meso and Jany
Podopsi . ary |
Comm pé:ls Orientqj; 3 Mysids (Rhopat
erson;, “LAls) were thy \friopalop hthalmus Egregi
and g Uljanus [ ; ¢ main items ) slus and
almost emherom’ma T Llﬂelatus L. M of food of Arsbgis
3 > L. Mo#nosti ;
throughout 7 tradactylum, Containegmgma' {’olynemus Indicus
B Ao o zear. prawns in their stomach
0 of sey conducted and i
en vi nd it
Y emplogiy villages actually en gag‘;‘;v?aled that
ovavap; 95 lieven thurivalai, 46 tho, ' fishing in the v,
kachavala’i ozhuvalai, 12] kuna; ’On.dlvalai, 1,626 ellar estuary
. valai and 19 sets ( Fast nets, 165
o}
24 each) of

The total landj

nd
May 1952 to Aprill;]9g o
the different tack]e 0

there are 438 fisher-

is CStimat
as shown bl ed to be ab
« clow out 182,625
R > pounds by

Kind fﬁ"‘"‘m. o
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v Cast pey fr .~ = oot R m—— o
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hrou mps (45 ormed by mull
May.jyly and 8;101:1 the yeat;)342 pounds). Both t}ets (76,9931 poun ds)
ment ioining n 1ry-Ma : }h_e mullets had tw‘;Se occured in the
Pc:riol(;)sne.d above, 0;6 fea througthl: probable that thispeak periods in
n Prawns o 1€ yedr with 8roup breeds in
i and shrimps algo q;:m peak period

0 showed two
peak
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P) algg ber. Young stages of th
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ones of the jew-fishes (Johnius Sp .
p.) contrib :
thrc?ughout tl}e year. Eleutheronema Tetrl:ztieaz(t)? falr. fishery almost
during the major part of the year with a peak froy u;" is also present
Cat-fishes occur in the estuary during the two mo :;0 ;muary Eio March.
< n periods only.

, VIL. Hydrobiology of Departmental Fish Ponds
The hydrobio_logical conditions of ten de
s are given in Appendix IV, partmental waters on

VIII. Publications.

- o )
The foAlovnngi Qublxcat:ons were made during the year ;—
1. “A Statistical account of the fish supply of Ra'\h q
» by P. I Chacko and S. George, Cont. F jahmundry
‘ 2. resh Water Biol. Res.
Kadamba tank, Tirunelveli District »
a., 11, 1-6, 1952. et 7 by P.IL
anigiri Reservoir” by P. 1. Ch

pid , TII, 1-9, 1952. acke,
dams and migratory fishes of

various date

town
Stat., Madras, I, 1-3, 195
7.« Fisheries of the
Chacko, ard S. George, ibi
3. “Fisheries of the K
B, Krishnamurthy and S. George, |

4. ¢ Report on 'a survey of the

> py P.L Chacko, ibid, IV, 1-18, 1952.
paddy fields >’ by p.I. Chacko and S.V. Gana-

« Fish culture in
-3-175, 1952
stics for 19517 by p.l. Chacko and

Madras’
5.
Ind-Com Journ. 7,
6. «Ipland Fish Stati
Govt. Press.
t, Utricularia flexuosa as a competitor for
fish food” by p.I. Chacko, Sci. cult. 18. 230-240-1952.
g. «Development of Fisheries of Kodaikanal lake, Madurai
District ” by P 1. Chacko, Ind.—Com. Jour. g, 372-374, 1952.
9, *“An investigation of the river Godhavari and the effect of the
paper mills pollution at Rajahmundry ™ by S. V. Ganapati and P-1.
Fisheries Council, Sections 11

Chacko Proc. 3rd meeting Indo Pacific

and III, 70-74, 1952. '
10, “ The control of aquatic vegetation
vasan and P.L. Chacko, Journ., Bombay Nat.

1952.

11. “On the development and parent
crab Paratelphusia (Barytelphusa) jacqumonti ’
S. Thyagarajan, ibid., 51, 289-251, 1952.

12. © Past, present and the future O
Madras State,” by P.L. Chacko, Proc. 4th meeting Indo-
Technical paper No. 44 18-20, 1952.

13, < On the utility of Sodium phosphate in the transport of
fingerlings of Indian carps” by R. Srinivasan & P.L Chacko, Proc. 40th

Indian Sci. Cong. I, 212-213, 1953.

pati,

S. George, Madras
7.« The bladder wor

with 2, 4-D” by R. Srini-
Hist. Soc., 5l, 164-169,

al care in the Potomonid
‘py P. L Chacko and

f the Hilsa fisheries in the
Pacific Council,
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14, « Introductio

in Madras * by . D of exotje cichlid fisp Tilapj

1953, Peter evadas & p 2 mossambica Peters
y ) - L. Chacko Cupr. Sci. 22, 29,
: Ydrobiolg
develo &Y of th
Chackpmem I fsheries ) hM alampuzha River with reference 1o
0 R. Srinivasy,, Y1 Malampyzhy g ir
1953, ndg, Evange; 2 Reservoir ” by P.L
. gcline. Ind.-Com Journ., §, 118-124
: apia cy]
Chackq tre ig '
» Madras laformagiq,, 3dras ” by D.D. Peter Devadas & P. L
» 8, 16, 1953,
Showing }, d APPENDIX 1
Yarologicq condisi M. ,
at g g, itions of Malompuzha River
"w November 1952,
Conditions —
el o Above Dam Below Dam
Colour of e, T e %_\‘ij ‘ [
;empcraturc, o) Clear Clear
. :nsparency‘ e, 286 2872
a 24 23
D::o)lved Oxygen, mg 7:3 73
D olved Oxygen, ¢/l i o3 720
S .
Fre — Oxyge“’sﬂturaﬁon 69'94 o
e Corbondioxide z 877
PP 100,000
Cﬂfbl)rate 055 . 'l
%28 Coy pp. 100
: - 100,000 N :
Blcarboraxes as HCo., Nil Nil
Chy PP. 106,000 7% 4595
ori ' '
S ides a4 Cly |, pp. 160,000 72 s
Cates ag Si0; | pp. 100 000 12+ s
Phosphates asP o5 0 &0
T PP. 100,00p ! a5
otal hardness a 02
S Czl CO’
Pp. 100,00 i
Phytop)anl‘:;g(x,xo SQ‘0~ 30¢
Oscillatoria, Chroocoecug Osc;
Merésmopedia, Lyngbia,Chi’. scillatona, Pedi
%";ﬁoggﬁﬂﬁf » Closterium, ¢ 357um, Surire]ja
Cosmarium, | q}"ongeoﬁ-’i, pnedra, Sngeoc.,.
Spirogyra, © 1y oesmyg, ]leum, Boastrua,
gunota, Nayjey, “oi#5chia, linaral‘i‘rion"l e
Gomphoneny, "~ § r‘?‘.’fd{«h - ragliania.
bef} ‘1osmz, Pinnularia,gié\;:g !
Zooplankton sigma. yelotelly, Gyro-
Arcelly Diffly s
b Difflugin o .
Peridi SNUODYXIS,  Poriding
Anuralt]:‘aum' Brachionyg “i?r?almgmy g
Oina, écr 4 ,O-Iyunh'“" Anu;aerachéonps,
cylops,  Cvabhnia, Megg. dap&mi:’ Moex!.xl:g.
Mesoeyclops, Al.
. lodiaptamuyg.

e ———

APPEENDIX 11
Showing hydrological conditions in three upland lakes at 8 a.m. during summer and winter periods
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o ©

8
1672

69
V2 Y
451

6
164

4

168
&9
0

Winter

70

23
242

2
112

0
180
7L

179
73
Nit

6
182

71

Wit

Summer
4
20:0
7-0
N
187

2
205
70
77
253

30
352

Seasan
.
Depth in Metres

1. Ootacamund Lake, May 1952 and February 1953

Dissolved Oxygen, cell o

Temperature, °C
PH

4:95

44
Nil

132 1°43
13172

38

Wil

149°5

Free Carbondioxide, pp, 100,000
Carbonates as Coy , pp. 100,000

Ni)

1454
360

Nil

Nii Nil
1250 1312
360

1159
260

Nit

149°5

Nil

Nil
1523

1464

Nil

1498

o
o

¥
o

36.0
60

360
60
Trace Trace Trace

60

80
14
375

80 80 80
10 10 12

80
10
2°50

Chlorine in Chiorides, pp. 100,000

Bicarbonates as HCos , pp. 100,000
Siliicates as $i0, , pp. 100,000

Trace

Trace

375 375

315

Phosphates as PO, , pp. 100,000

182 180 17°8

186

202

204

20'6

212

216

I1. Kodaikanal Lake, June 1952 and February 1953

Temperature, °C

+30 +30 22 +30 +20 +30 +30
58
Nil

b 30

+30

v urbidity, cm

PH

62 61

64
37

63

39
Ot

60
39

24
Nil

7S
244

76
67

04
35

24
275

47

63

Dissolved Oxygen, cc,l

22

Nit

22

Nil

66

Nil

53

Nil

366

14

Nit

25

Nil

183

Frez Corbondioxide, 100,060

Nil

Nil

152

Carbonates as Cog , pp. 100,600

134

152 122

427

214

Bicarbonates as HCo, , pp. 100,000

80 80

60 €0 60 60 %0 80
44 20 20

60
44

Chlorire in Chiorides, pp. 1 0,000
Silicates as SiOz , pp. 100,000

73

30

52 30

44

36
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13
'3

99

14

,,
[

R Winter
190
17

192
2

0
i3

186

203
Pt

Summer
208
75

210

23

12
&1

| APPENDIX 1I—(Centd)
Showing hydrological conditions in three upland lakes at § a.m. daring summer and winter period
% [i7 5 E

~—y

Braars §833

Season

Depth in Meters

. Fercaud Lake, July 1952 and Fe
Temperature 'C
Turbidity
PH
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APPENDIX HI
ions of temperature, PH and d:smlved Oxyzen Of

S8g2szoe L
o8l s diurnal ¥ar:
"t E Showing three upland watets
- aHo s ---—N g . Ootacamund Lake -
13 ame . PR S
o o e ;;;;, Hot weathet May 1952 Cold wenther Feb. $933
YoZEET oy St o aM M SM M © M sM 8
~Tedn g Conditions R e
T & ettt T
ShSecs g 5 aum.
mOSH=E e 194 193 180 178 175
£ pa. - T
2 195 (o5 191185 184 379 165 162 162
Temperature  § 87 ‘ e
e 05 W0 182 179 178 176 166 162 16
iy v— N o pg:Bull
PN S in Degrse .. 180 172 168 164 162
28 AN e
- = 3a‘m' s 5 . .
p jR4 W2 204 198 178 174 7.0
© o 34 2406 200
EnEafge 20m 2 :
T RRE o a8 26 198 g8y 1872
- 2 p.my ’
SR oo I
N %2 — e
= R A
EZerp oy gag. e e T o &1
RET2SET Logp TLo 6% EUE
s, PH zom T , g8 o8 12 77 T4 68 6%
Lo &
gpm. T2 0 72 70 g9 68 68
o 70 70 70 THT3 60
- U N L
gam -~ 7 o 66 68
3 T g 69 696
pom 73 7L 7T T 727
. - ‘7»1 “nr
8 g 70 7270
8 g 3 g gpm 13
TRLEE . R
> -~ O — e e R
m&g%&§f e
8 g " g g . B ! . . Hh
T SR T . ) ) .
g%é‘gg%; 8 am 5o 52 o o1 Ot
£3:i56¢ e g vy 47 05 NN
g2y gpm. 5S40 @57 N Nit Nl .
I EE R FEE Dissolved ' o w4 46 000 o
3 t‘: § -§ £82 gam. 30 o7eoNit N Nl oy
SGE-F gam < T S e mws o
i i1 Nif ¥
1] 3‘@ ™~ N
2pm. 4 _ -
e Nil N NiEeen
Sp\m- Zﬁ !6 M

N

M
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Showing diurnal variations of temperature, PH and, dissolved oxygen of

thr 7
hree uplang walers~(mntd) three upland waters—(contd.)
Name of Lake —
e _— Yercaud . Lake

—————

Seas;n r-T_\__M Kodaikanal Lake Name of Lake o — e
- ot e ——— — - -~ ¢ weather July 1952 Cold weather Feb.
Conditions Depth ¢ 2 weatber June 1952 Cold weather Feb. 1953 , Season Ho! M M 3 o M oM M
T M 4m 6M  gMm O 2M 4M 6M 8M Conditioas Depth o - e e
I
8am,
T e . gam. 212 210 208 203
Zpm, 3 o e . . . . .
Temperatur W6 208 208 194 190 204 192 192 12 .. 2 pm., 206 209 WE A0 200 . ggd 172
8pm. 9. > . . 4 1o : '
in Degree 2'2 206 2000 190 188 196 184 172 172 ... Témpemm §pm 208 206 203 202 214 192 190 188
2a, , : . . . " .
m. 208 206 206 jo-g 196 186 182 17'1. 166 ... o Degreéc » o, 206 204 2002 202 202 195 192 190
8 a. . . - . . ’ .
M 21 209 200 108 194 186 182 18D 17°5 o g s 205 213 242 20 8 196 192 190 190
2 . . . . .
P 206 212 2006 204 2002 21'0 204 190 184 ... 2 p.m. A
8 D.nj. *ve see . (144
. . “on “es et s ee P 8 p_m. wee e
—— !
—— o i} M e
PH - gam &1 80 75 7 3
2 p. . ) ) .- 68 :
g p. A e 7 W . . 72 69 64
P70 g6 g 60 60 63 3 4o 61 gpm 81 80 73 67 " -4
2am, 1 66 58 . . . 66 73 73 9 6
8 571 €4 63 g1 go .. 2am 81 81 73 ) 69 63
8am, 79 o r2 T
TV 68 58 58 59 3 64 62 61 .. gam 80 80 76 69 )
2om. 76 95 o S re 73 69 68
60 39 58 63 63 61 61 ... 2pm. et
Spam. ...
e e e L gpm. v B
\\\ [ .
- R
8am. . ~
sus “e wer ey oer e " . . 42 30 35 o
. 2pm. 64 g S gam. 37 . a3 14
Dissolveq 8 pm. ¢ O1 29 10 N g 49 20 ¢o4q ... i 2pm. 40 45 42 44 89 8
m. g , . 1D, 3 .
oxynn bam. 3 5 66 14 01 Nit 53 58 18 0's Di ved . 599 4 394 45 88 63 55
v+ P am, ¢ . . . 18s0lve: .m, . K
S 64 12 NNy 6 €4 35 gy p P g4 719 55 1 6
Sam. g . . . .
BM. 64 62 g Nil Nl 49 14 Oxygen. p.m. 2 a.m. 48 JUR 55 05
Zpm. 67 ¢ 74 0¢ ‘ 44 49 59 43
. 6'S 39 0 Nil . . 8 a.m. .5 39 38
p-m. N e .. 2 p.m " e
. tey P aes PN 8 p.m. A vee \- —
\M ——
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VIII. FOOD AND FEEDING
PE(A;.RL-BANK, THOLL

ULF OF MANAAR.-~BY P
One of the principa 1 CHACKO.
PincTaDA VULGARIS, is ¢
has observed that the
feed upon immatyre
on large oysters.
(1905 and 1922)
are exposed tq
large rays, In
the pear} fisherieg
destruction Cau;

le-fish
(BALISTES) and the velameen (LeTHRINUS)

O¥sters, and ¢,

)asln his Tepo:tlg Ot::dtththel ray (RHINOPTERA javanica)
Pointed gy ¢ Indianp carl fisheries Hornell

the depredag: the heavy risks to which young o
atio . . ysters
Altemptip ns of .rock perch, trigger-fish  and
of the Gu]fg to explain the irregular cycle of
SERRANUS, T ed cyst of Manaar he has again emphasised the
1916). p. FTRODOy, H: ers by fishes like BALISTFS, LeTHRINUS,
attack (he TSon gy, (]92;OPTERA and GINGLYMOSTOMA (Hornell,
frequent tfeaqo Ster the ) l}ave indicated that though file-fishes
Oysters aljk € banks ip sho, principal enemies are the large rays which
banks apg ® They ave als and which are harmful o spat and large
bottom on Many oce ifTEquemly seen shoals of rays on the pearl
" Y bave alsoasmns large patches of broken shells on the
o rays r:;:orded fragments of pearl oysters from the
oysters op g, °r of Predasorugﬁhth on the banks. They have assumed
€ done ¢, fri tan » and thayt nsoteifingw‘“f‘ml'ease with the number of

Str : . of any permanen

Detajleq iHVesetithelr destructive course. P t value could
. R Onom
a prefim: y
."b?ai:én oy
m 1954

nts

at

ati
Of%hle“z)n on the role played by these fishes in the
y (© suct ayster have not been carried out so far. As
from the Tho s.tudy, the stomach-contents of some ‘ﬁ h
aywawr par during the pearl-bank inspectisosz

- and 19
obtajp, 35 were :
ed are fecorded bef::mlned; and salient features of the dala
L Abalist
es stellgy;
The Uigger-fish is comp aris (Bloch and Schneider).

Caught with N
: long Ii YMON on the 1b
o ¢ lincs, pearl banks and the i
weig hrtanged from 16 toE3’§-my Specimens obtained during fhzr? e,
- The two sey 0 cm in length and fron: 2 P
ot The, 5 wore | ont 220 to 460 gm in
in epresented in equal proportions and thei
n e

tained the Varioug gt
, a
fO]]Ong‘ 8¢S of development. Their stomach co
n—

For T
AMINIFR T
RA,—
A,—Hg EROSTEGINA DEPR
ESSA.

~Medusae( i

unidenti

DENDRONEPHTHenuﬁable) and bits of Alcyonaria
YA. SPONGODES and others. "

CorLenrpy ATES,

i
ike S()LENOCAULON
’

I cauges
of m ity i
he ray ortality of the Indian peg ’
ages of predaceous fishes. Herc?marri ?{;:fﬁrj

Morruscs.—Pelecypods like MopIoLA BArBATUS, CARDIUM PUL-
CHRUM and PINCTADA VULGARIS ; gastropods like NaTica and CYPREA;
Scaphopoda (DENTALIUM OCTOGONUM) ; and various shell-grit.

ECHlNODERMS.——Tests and spines of echinoids like SALMACIS»
TEMNOPLEURUS and ECHINCCARDIUM.

Pyscps,-—sman fishes like PETROCIRTES BREVICEPS, ALTICUS BiLI-
NEATUS and PERCIS PULCHELLA ; parts. vertebrae and scales of unidenti-

fiable species-
— Filaments of Codium, bits of, of CAULERPA, HALIMEDA
3 - k]

ALGAE.
SarcassuM and TURBINARIA and pieces of nullipores like LITHOPHYLLUM
and LITHOTHAMNION.

II. Scolopsis bimaculatus, Ruppell

Twenty-five immature specu{len.s of2t2he sea-bream, ranging in size
from 19.0 to 23.0 cm. and_wexghmg 5 gm on the average, were
examined and found to contalnt the following in their stomach.

FORAMINIFERS HETEROSTEGINA

COELENTERATES unidentifiable medusoids

CRUSTACEANS Isopods like ROFINELA and CILICACEA

MOLLUSCS _. MopioLa and other bivalve shell picces;

Ouiva and other small gastropod shells and
grit.
— PERCIS PULCHELLA and‘ scales and remains

FIsHEs of other unidentifiable fishes.

ALGAE _ Bits of CAULERPA and HypNEA.

1ur. € ephalophol/s miniatus (Forskal.)

k-perch, 18-0 to 250 cm in size and
ed. Their stomach contained —

PERICLIMENES, ALPHEUS, GONO-

ens of thisroc

Sixteen specim .
ht, were examtn

150-225 gm. in weig

_—  PENAEUS,
CROSTACEAR® DACTYLUS, DocLEA and other remains.
MOLLUSCA __ Bivalve shell pieces
FISHES — Unidentiﬁable fish remains.
iv. Epinephelus undulosus (Quoy and Gaimard).

Fifteen immat his species of rock-perch, ranging
in size from 150 to 22:0 cm showed the following in their stomach :—
CRUSTACEANS —  PENAEUS, .ALPmius, GonopACTYLUS  and
their rematns.
. Bits of bivalve shells
—  Fish flesh, vertebrae and scales.

ure specimens of t

MoLLUSCS

FiIsHES
6
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All the fo i
The stomach of the Specimens of
parts and dppendages of crab
inhabit he rocky beds, Broken
were foung jp many Specimeng,
Was observed iy, three Specimens

of incisors and in

trigger-fish was mostly fiiied wnl;
S Stomatopods and small fishes thlalls
Pieces of bivalve and gastropod sheter
But broken shells of the pearl oys e
only. The presence of two rows) o
ner row of flat plate-like crusherstests
ables thi fish to crush (he shells  Bits of ‘;OI;:Et’ osts
and spines of $€a-urchips, nullipores ang algae were frequentdySheus i
In the case of the Sea-bream, isopods, bivalve anfl gasu??; Shells and
i "ere more frequent than the other 1t!e;;\; otham fiot. The
rock-percheg consumed e of prawns and ¢
shell-gri,

ing on the Thollayiram

Though all the foyr $pecies of fish occurring Onl—:yster shell was

par are observed to feed on molluscan shells, pears The ravages of
noted only in three Specimens of ABALISTES STELLARI It is however
these fishes op young pearl oysters may not be grte‘ar-l in feeding on
Probable that these fishes perform an usefu}t:uhneie“ihat Malpas (1926)
CNCrusting organisms. It is interesting to no Banks and the coastal
hag observed that in the Wadge and Pedro Ban LETHRINUS
fishes like Scororsis BIMACULATUS, NIS

Waters of Ce}'lon BiS DREPANE PUNCTATA, Naskus UNICOR >
paRWA, Epmipeus o:d 'I:ETRADON RETICULARIA feed on star-fishes and
BavisTes STELLA'IUS;; P; ELOPS SAURUS, Spryms s OBTUSATA and
that CARCHAmﬁ'rUs f;ed on BALISTES spp. Chidambaram and Rajen-
LUTJAN;);SI‘;w;ave also noted that EPINEPHELUS TAUVINA, F. BLEEKERI,
ir:;og TYPUS and LuTjanus MaLABARICUS obtained from the Wadge

BaLISTES spp, It is therefore evident (tlhat
igati ; uc-
more investigations on the fishes of the pearl banks have 1o be con

. . i i d
ted on a Jong.range ;s to ascertain their food and feeding habits an
their inter-relationships.

logical data collected on the Wadge Bank early in 1949,  Journ. Bous,
NAT. Hist. Soc. 49, 738-743.

Chidambaram, g Rajendran, A.D.IL, and Valsan, A.P. (1951).
Certain Observations oy the hydrography and biology of the pearl bank.
Tholayiram

Paar off Tuticorin in the Gulf of Manaar in April, 1949,
Journ, MADRrag Uniy, 21, 48.74,

: Report to the Government of Ceylon
on the Pear] Oyster Fisheries o

f the Gulf of Manaar, Past 1V, 1-135.
yal Society, London,

Hornell, . (1905). Report o the
Indian pear] fisheries jp the Guif of

Government of Madras on the
Press. pp. 107.

Manaar, Madras Government

h feed on the biota of the pearl bank.

: BuL
fishery of 1925
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i “eyclic
1916). An explanation of the irregularly cy
J’ ( *
HOI‘BC“:

As FisH
rl fisheries of the Gulf of Manaar. Mapr

he pea

character of t

i i Gulf of
BuLL,, 8, 11-22. (1922). The Indllalrgspearl fisheries of the
e“’ J. ID., 16’ - * H i
M :I;r:nd Palk Ba);26)m The Marine biological surveyl(gi; the littora
" (1920). SECT. C., 2, 13-165.
s, A. H-' JourN. Scr., . 2, o
letP éeylon. CEYLOZ N and Kerkham, J. C. (1929), The pear
§ . A
wate;’eafson, J-’ Ma]pfSCEYLON F]SH., 3. 1‘90.



IX.  OBSERvATIG

NS o
THE NTH
MILK.Fjggy CHE REMARKABLE ADAPTABILITY

B » “HA
Y C. MALy PILLA]?{OASNSE;AINOS (FORSKAL).—
| . L. CHACKO.
Owing 1o Introductioy,,

ada t . hl ﬂOn.c H N
.’ ni al;): ty and o erann‘b“'mc habit, prolific nature,
oo rackish aqq o 29CPtable  qualities Cranos is
.the Coastal wae a Ormatjgy o[f *h water-areas in the Indo-Pacific
n great ny . Dot available Itnh:h aAppearance of CHANOs fry in
) € Madras State the fry appear
et and glogure o Usadai | la?] toe Guif of Manaar region, parti-
Mare nd June and o Seaso, ﬂand Tuticorin. The commence-
onditiong favou, July eSpectiy uctuates between February and
able f, ely. With a view to ascertain the

adaptapy; T the breeg;
of 1955 With ¢ ity of th Teeding of this economic fish to breed

h h ¢ i 5 0 .
® follo ing reysulcgservat’oﬂs were made in the first half

Desepins:
ﬁngel‘li:gs h]m]ap alem C:‘Z’tllqon of the nursery areas
. 0 e . N
1 floogeq wif[ ANOS ip Pam’bthe main ceatre of coljection of fry and
S fringeq Wi SC-Water dup; AN, Is mainly a rain-water drainage Which
i ith thigy ) r!?g high tide aimost daily. The channel
c . . Of man N .
:lannel 1S ¢ pr:e ed it bottom becimves° Its mouth is mainly sandy;
fquent jnyep, tely qr mes muddy. During low tide the

tervalg lined exceptin
w pling the small ools a
ere the waer is ) ' p nd puddles at

€
Westery o 008 farmy
and of . 3t Krusadai Istand is situated at the north

the
Oow. ; lSlan .
2bout (ep aacrds this ay-:n?(i;?g the Watchman’s Bay. The island
COVereq v oS Quring . er
Wit g Spring ¢
Current 2 luxyy; 0§ tides. The enti . .
there i a0t growth of LAB-LAgml‘gegzi of ;hlsharead,sl
: se of the tida

he p aily ¢ .
uckie Y circulatioy of sea-water in the farm.

Qnel .
P is at in
pngh tides, ¥, mmundate wi;ll;utlcorm is the main sewage-drainage of
emnst r edsea-water during spring tides and ver
015 1 m Goloureq ;| 15 Ougg) s ACAREOUS rocks ; and  its bottom
to 075 > 3nd
metr e hej
;1; the places. Ti.e c};he li rz‘yg;ht of the water-column ranges from
a sapd. anne) ; Pene ;
d-bar apg is con nel is Sparateq tfrate to the bottom in almost
Bected tg (p se LOH{ the sea at ordinaty times
T Oc unng rainy days.
si he 3Ppearance currance of cy, ’
mu]!aneouS a . of anog anosfry.
. IS § N Ty }
that thig precwing r;?vana y Drec);._;n these
season of appearay nfalj ed

N nursery areas is almost

a rainfall. Itm i

o 8004 ay be said
f the fry, effect on the oscillation of the

efore it gets inundated to an area of |

Where it is sandy. The water is

Hydrogm[/‘h)’ of the nursery areas.
ied from
drography of the three nursery areas have been studie
Jan Thetgy Junge selecting three stations in  each. The results of the
uary ables ito 4.

studies are given ir
1® Chinnapalem Creek.

ation-stations were selected in the course of the
¢ the mouth, the second near the centre and the

A ¢ the deep higher reach {cnow:x as ANalkunNDU. The surface-
third 2 e Speciﬁc-gravity, salinity, excess-base and calcium generally
.tempefawr 4 dily as the creek was ascended. A steady rise in these
increased steaduy pserved as the season advanced till May followed by
factors Were'aISO ohesc factors in June. The temperature exhibited
a slight fallin all't 28:2 and 31'1 °C. The sudden risc

. - yarid between . .
wide range &‘;3 :vas due to the (ime lag in observations. The observa-
noticed in

‘ , 00 and 15°30 hours and in the
) May between 14

tions were }ma::t n y {1-30 hours, The pH was high in the
other months

$ abrupt full from 87 to 8'1 in
first two sfations L8
the first station and aar;;it;r:";s always found to be higher than the
been nOLCEC: The isn communion; anl exhibited high values up to
salinity of the sea p salinity conditions might probably be due to the
4322 °[0°0 The high = rface consequent to the poor depth of the
with saline water locked

tion at the sull? ' ]

reater evapora 3 ing ()f scd-wa!C .

. the admixi generally characterised
turated with oxygen

Three observ
channel - the first a

water-column 84 19° _ The water Was
o b ;’hexzzgz’san and 2 4000 Su?f)rrfaof water with oxygen
by high © . h supersatutal it ¢
: h pH and the i)
ll Marct Thetl;;%onls) indicated high Photosynthesis fav g.rgc.ils)i'm’l'i) :
in the first 1% . d penetration of solar rays. _PO‘?r assimi Lati
temperal and goo sent probably to the reduction i lth‘e po}gu. .\l:;\’(‘\
carbon- dc'consigigm nave resulted in the sudden fall llr}% in ”z]:
of phyto-Org:'mlSmS  observe by Marshall fmd ()rr' ( i '))m :
first station in JURZ T h excess-basc in the third station mig i pro-
Clyde Sea area. ;zgedilthIUtion of carbonates and bicarbonates fromt
bably be duc 10 3).
the byottom deposites (Harves: 1928)
. . oo_chlorine ration Was generally high compared to the
The caciuss d Wright (1930), Kirk and Moberg (1933) and

son an
‘I?;lr;zzyoagfso)n;id was as follows:— o
Station 1 Station 2 Station
Mont® ‘e 00284 0-0281 00273
.L?er;)‘:?;);y P 0'0279 0'0245 0.0173
0-0268 00243 0023
My i} 00232 0-0256 00250
- ) 00232 00250 00247

June s
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The
: poor .
Might be ¢ calcium.
. ue chlor; .
CIT.) but the r‘aO} e uti],'sa”(‘)ﬂe Tation at the o1
(statiop 1) exh t,‘o Was rahe B of calciyp, ) third station iy F
Presence of ];blted low Ir the low AfYOrgam'SmS Py ebruary
il t . alcj ’ rve
silica wag e calciy Cium-chlori, ter .March the mo ¥, L0C.
Phosph the jpc min € fatio showj uth-region
ales were on Tease ang 8 Oorganisms o tfx]ng probably the
at region. Th
. e

are t
gular faj) ; € decregge he other .8

nu nitri )
am:;d 10 fall gye . ©S€ Nutrjen, a8 the creek trients like nitrates and

nitrates yo” 1 May fope. 10m J was ascended
or nitr shot y olloweq py - 2UATY to Ma - There was
and Jy ates, almog; Sudden]y ;, ¥ a rise in Jupe reh.  Silica conti-
cated ne. The . @rvation., 2y followed b whereas phosphates
of th a steady ris:r}tmu a iond“ions havebcey a fall in June. As
aye.SeaSOH_ in the fﬂto;g of silica and r;: inonced in February
1945)nght probablelncwasg in sl-p Op_ulation eSpCCia’;lg c_)f oxygen indi-
bacte" arvez be due o th‘ 1ca 1 June followi Y 0 the beginning
mightnal action g4 .- OMditions ¢ solution of diammn g a regular fall till
be becayge o -1 EeBeral of nitrates might frustules (Harvey,
of the direcil rise in phosphates probably be due to

regeneratio and nitrates %
n (Harve es Tn May
Yy, loc. cit.)

Three 2 C,lan
0s
Obserya; Sish-form a Krusadai Island

Onhe near t Vi tic
[he - fee n StatiO
mtsgg d_a.t " aerrt hc anne} (nn:n‘;/ere selected in the main d i
chemjc al g g ¢ all end (west ern end), the other at th:m' e
and g Al factorg 4, Water~spreadern end). Though the Changsnftre vt
e e e e
. o stati
Season advaandd' est: ?e higher at the easter;l;l:)}t;ﬁeate:in ferature
actors were in the ascending o;lderm:se rt;l1 t
e

but i 1. e
the firg ting . Change
t two 'ne its g¢in pH was no . A
1 Statiopg, Uddenly gpo up to stapprec’able till the end
© excess-base was ab from 825 and 818 in
normally in Ma
y

fom t Se
uring t om e disSolu .
M he Mony, .;ratum a:‘llcn of carbonates and bicarb
i onth € caleiy ey, 1928). Calciy arbonates
Fanuary M-chlorine ration WereI: }v:als also high
ebruap . Station" s follows :—
y . n’ 1 . :
I\A:ilarCh .. 00303 s‘z‘f(‘;;o 2 Station 3
Juay o 8-0290 00 294 0-0304
ne e 0-8270 0:026(8) 00290
. 024 o
The rayjq wa 002 43 00261 885219

£ressed it S un
. show Jsually p;
in all the gy, od declipg, Iy high inj
e “J8nuary and as the sea
son pro- .

and June Sationg ; en
1€ statj Sing Cy. ; .
probably b NS 2 ang 3 ™ particy] This ratio was almost
Vicin: ¢ becays Xhik ar month (j st the same
cinity of the o, O e utj led slighyly b till March and in M

TSt statio ilisatjo, y higher values. This m ay

fata grem:, of calcium by org:;m' his might

Speed (H ISms in th

arvey, 1945), ¢

;" :" ’
i
REMARKABLE
LE ADAPTABILITY OF THE FISH 87

T H . .
stati he dissolved oxygen was very low in May especially in the third
ion and was very high in June. The ; indi
areat Y poor oxygen in May indicated
steater consumption in May. The changes in nutrients were quite
interesting. The water was very rich in the beginni i
all . 1 eginning of the season i
11 the autrients and was lesser as the season advanced. In the case of
silica the fall was abrupt after March and in phos h:t d ni
an abrupt call was noticed only inJ phates an nitrates
p ) une. The general abrupt fall in
the putrients and sudden increase in oxygen in June suggested the
presence of 2 good population of phyto-organisms. s
The adjoining smaller ponds were also of int
i erest i
of the hydrography of the mal" pond with that of the sﬁ::l?;?pa!;ﬁ;
are appended in Table IIL They .e)fh:bited remarkably high sah’m?ty of
5093 and 5359%o when t.he Sah_‘“fy of the water in the main farm
was only 39°40%o- ?‘his high salinity conditions were due to (1) non-
circulation of water i these ponds daily as in the main pond, and (2)
the high evaporation. The oxygen Was very poor and th,is might
ater respiration and to oxidation of debris and
evolved during the decay of vegetation.

probably be due to gre
gases like hvdrogen—sulphidc

_chlorine Tatio of thesc ponds were also high and were

The water was comparatively

3 in pond 3.
rients were very poor. Whether the

f these ponds was due to bacteria or
ganisms or 10 non-circulation of
uryive in these high

The calcium
0-025 in pond 2 and 002
richer in silica put the other nut
poor conditions of the nutrients 0
due to the action of planktonic of
water in these ponds and whether bacteria cans

salinity conditions require further study.

3. Puckle Channel at Tuticorin.

he outfull and the two

The three stations of observations were t
road-bridges. Only in January and February studics could be made.
d the temperature variation was not much. The
y exhibitcd abrupt changzs and

During this perio
water was cool. B
varied from 0°1 t0

ut the speciffc gravit
198 and the water was almost fresh within about
two furlongs from the sea-bar. In January the salinity was very low
but in February because of the mﬂux of sea-water due to tidal action it
increased up to 2575 from 8769 11 Jaounry. The pH was high in the
first two stations indicating absence or poverty of {rce carhondioxide in
Sudden fluctuation in oxygen leading to depletion was
rred in excess-base and caleium. The

the water.
observed. Wider variations 0cCtl

alkalinity, was low near the mouth whereas calcium was high at the
region. The calcium-chlorine ratio Was as follows : —

Month Station 1 Station 2 Station 3
January 00260 00401 07173
February car 00270 00290 00404

ation of calcium was greater at the

Even though the concentr
ek was ascended.

mouth, the calcium-chlorine ratio was higher as the cre
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was aSCend
ed, n; nd
s N h be d tbe CalCiUm_chlor‘
. in

Carbon
ateg a u
calcar, e
20U ro bonate and X of fresh
'd this wagq quit water rich in calcium
$

Nulrient
$ wer ugh
and j; ; ¢ of s which e i
charatc 1NCreases 5 nterest, t._e Water runpos&bl" because of the
fetised py yy: he chanpe ilica wag ric S The variations in
Was ascende(cj and widely fluctuating
nutrj .
Utrients Jike Dhos;};e water was also

ates and nitrat

es.

e .
ratio as the channel

The
0own g o losi lly high ¢ D’Scussion.
ndoneg; in § onditj
llaj, 811;5 Chustey Slh “bonds inotis of temperagyre .
Slan Marina Sch ,St and ip © Philippines (A and salinity 2re
he g4 'ine fish 5, et (loc, ¢jy the coasta] I dams et al, 1932),
cease ¢ (; Y Varieg rl;ds ar. _points out th300_11s of South India
illaj (g in copy Clween 53 € 1n direct com at in certaln Indone-
29 a1, (1 cit) et with ¢ and 469, . | Munication with the sea
nutri2d3 r{d 0 Serveilsea Soon afte[; ctirtain lagoons which
the oS €Speciajyy linity po,. 8¢ the tem e cessation of rain
Presenca o oY Silic tween 326 Perature varj
e e of dapos. 2 foung ; and 2{0-8° ies between
otmb . 410 the Puckle chan /pl“' The very high
nel might be d
ue to

arb " olmi) :
Duyr; our w, ar high
T2 the yeg, ater by Ba egt all]?;gjg)ts have been recorded in

fee
showe Ntre €T 1
IS toy, Ya €port the
! the in?d:jhe endou ‘heb chondC‘f::kOs fry first appeared in all
also, Ths fry azi?} ©f June, E)Ua,y and ther:falf\f;::rdfzgzz‘zgdthe
e nue
diti :Ve : aunfuil meecorrelation between the occurren::z
o ons exisg. ™ the be 1ngs were fZ“ toted by Thiemmedth (1955)
Tizzle i enf in the ;g of Julyunc:,from March till the end of
nd Outh.ren: .
of*F tjl Tegions of :;;bably the favourable con-
une 0 eWOuld have be:e creeks soon after the
T € fullp. 03Stal wat n a source of attraction
ers to breed and thereafter

()bSerV&
H d to rcedin Qon
N Indop be fr 8 seago and new- .
€s i moon per . "
OF Mg from pqurarh 1 7, Charncs in on periods till the middle
coas Ich 1o . 0€ or July (Adam ippines has been
setal, 1932) a
* nd

aa
Palk g
trait 5 of Ingig ;, .- cCem .
(Chacko apq !\t/}d Oromu is Ounger (Thiemmedth) ; but in the G
Th ahadey, "20del to be from March ¢ Gulf
¢ fry are fou 9s5) 318 in Novemb Dto June and on
T cr-December  also

rCmarkabl
ey o h
vari; . th To!
vartations in oy, € chay, Ughoyt the
in_ high temmrupefalure & congig,, Creeks.
1 wate ature gy, o Saliggy
farm (:)Ssc(? Maining pgéo 38""81"1"" and Z::;y can tolerate sudden
cc/1) they gr. %Y nd g g oo The i
ey are BN g ; salinity y y can survive
pto 53-599,
00- Even

ﬂUCKUat'
ons ip Y ar i
Nutrientg, ible to lin poad 2 of
) ow o lve pp Krusadai chanos

They adapt themselves

Peratyre zz;olerate also sudden
6°C) and salinity

REMARKABLE ADAPTABILITY OF THE FISH 89
Eistl:;::f" 0 6“ the Puckle' Channel are not abandoned by the fry and
ings. On the other hand they seem to prefer th Y

Si Jankton fe \ : ese conditions.

ince they are purely P eders high nutrients which tial
for a plentiful growth of phbyto-organisms would be an are e;;enﬁ;ah
fry could also tolerate the bad odour emitted from the ;Ssictl. Ch N Sl
region and the hydrogcn-sulphfde and sulphur-dioxide oduc e C a[:in'e
the smaller ponds at Krusadai. Though the fry and ﬁour elfmtte in
withstand high temperature tpe 38'1°C and salinity usto P o
in these waters their growth is stunted. Whether thg upto 58'539%.
growth in ponds 2 and 3 of Krusadai form is due to the poor rate of
putrients or t0 the adverse effect of the high salinity, rigﬁirr:u?sgl Zf
y be concluded that abnormally hi:g!i

investigation. At this stage it M2
temperature and salinity stunt the growth of Chanos fry and that low

. %o with high concentrati ¢
temperature and salipity Wit o of wutrient
ditions for @ rapid growth of the fish. s from

favourable 0B
SUMMARY
ollowing the heavy rainfall in October, November
pasture ground for Cuanos; and the

The rich waters f
a goo

¢ afford

and Deceinbe ] :

shoWers in February give @ fillip to_thc fish to breed.

, The breeders ar¢ atiracted to the coastal waters by the favourable
the various creeks.

t the mouth of

coast of the Gulf of Manaar the breeding

the Palk Strait and Coro-

ing a

conditions exist
n the Indian

Normally i
season extends from March to June. Along
ur in November-Deccmber also.
and fingerling of Chanos to

mandel coast the fry occ
The remarkable adaptablity of the fry

the changing conditions of physical and chemica
The tol y and fingerings to 1

rature and salinit the bad odours of hy
sulphur-dioxide ar¢ emphasised- o ' '
The rate of growth of the fry and fingerlings 1S stunted in the p;;;h
temperature and salinity- Moderately Jow temparature and salinity
for rapid growth of

with high nutrients form favourable conditions

Chanos.
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TasLe I—Hydrography of Chinnapalem Greek at Pamban, 1955

June
) e e e e e

February March
P,

January

o e .

Particulars

@ e o @ 6 oM O o @ ¢ o o O

W

Station Nos.

‘REMARKABLE

3460
230

330 3350 3285 3350 3760 R0 3650 3030 3325
20°0 21°0 205

3135
215

2850 329

208

2835

Temperature °C 282

230

230 225

22’5

218

190

2013

195

Specific gravity

PH

85

835
014

81
40°10

845
023

87 85

8's

&7
019
3803

87 86 1’7 87 85 87

87

ADAPTABILITY

033
42:66

033
37ss

015
41-33

033
3766

040
39-58

037
38173

016

036
3008

035

32+00

028
3054

040
2875

Depth Meters

4322

31725

36’58

Salinity, %o

480 588 T4 46 S 650 442 500 470 410 485 420 40
Alkalinity, gmil 00675 06795 00780 00675 00795 010780 00590 00310 00310 00720 00990 01125 00849 00960  0:0990

475

450

Oxygen, Ccl
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Calcium, gm/l

125 145 150 94
15°0 150 200

182

280 305 140 140
25C

280

250

Silica mg'm®

350

70
50

50

100

Phosphate mg'm?® 300

100 120 250

100
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70

200

200

Nitrate-Nitrogen 200
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TasLE [[— Hydrogarphy of Chanss farm at Krusadai Island, 1955

S e

()

June

May

——

March
3)

=N

February
e

January
A e

Particulas

3)

3 n

@

(1

N

(

¢y

(2)

¢)

Station No.

359

361

298 306

295

91

26°3 268

260

Temperature <C

OF THE REMA
. '3 Sh" arm
2829005828 TapLe 11.—Hydrography of three p onds of Chanos fiskf:
N % & © i %' § - T = . o Krusudai Istand in June 1935.

s o ] —
cesesgeEes e PomiNez oo
S o o & b4 5 5 7 - = Particulars. Main pond. Smail pond. 83111”_“}

2 5 i
ten Ry 28R 3E T 299 2973 0
N b o o S Z - Temperature,ﬂc.‘ 25 285 290

Specific gravit 30
TR R RS gravity - 10 =
N o & » &N 8 9 ESEIPY pH 047
- 2 q 049
- Depth 040
- p ¥ O © epth, meters - 53'59
neefs2ifEE 3490 o
ST e Salinity, »/oo. 178 0'50 113
n s g8 eg g Oxygen, ccfl 765 00855 0:0870
N s = N om B 2 7 A & . 0 6841
ESN Alkalinity, gm.|1 5294 0°7004 0
o
* 2R e R 8 S s = Calcium, gm.f1 5 132 140
A N N v e :r: -
[ B vs] e g 2 o <+ = silica, mg.[ms t 8-0 70
. " 70 .
DR e o wn g h e C Phosphates, mg. /o 50 50
A L L 50

5 & Nitrates-Ny, mg.!m°/

Com TS5 @ @ @ . ticorin in

- C f 1he puckle Channel at Tu

; , 0, .
SRR R822¢g 928 Tance IV.—Hydrography 4 February 1953
Qe Loy oo Ny g January ah
S g : ’ February
o) [T - [&7 o, o - -~ January - KWA;)’——-—”—'(:;)"\
T g a0 e @ e @ rticulars. ™~ ) ( R
3 ; oL - S &R Pa ~ 2} &) e T
A ¥ o ] ) @ T :

S o gtation No- Ll Jygo 2370 2360
%o [= wy -2 < wy [ e T o ’ 70 ’

T a e R L 9 ¢ . 360 23 .
N e e omog 288 &asR . o 2356 2 o1 1y 140 26

[T ==} emperature, 53 47 485 g'35
£l « . . 8.9
; § 2 % 2 = A R Specific gravity 9 87 78 4 0TS

S o M S “n vy tn pH 0'88 0- l 5 0 4

o & " 60
FA SIS s =8 g¢ Depth, metres AL 2575 1878
-k s R M F 9 2 & . §69 3 o 015 00

&S & Salinity, ojoo y1g 280 0
o ~ ‘48 . . 0°303
a o ?DO g ".2 X8 & o n Oxygen. ¢c/l 4 0153 0153 0192
IR B S-S = 0144 0204 0304 0128

& & Alkalinity. gm./! N 0384 450

. 0125 654 1

o Calcium, gm.|1 150
fo) ” - £ = m g 780 1235 1310 g0 520 350
F o -, @ W it 3 . ’
g o= 8 FE B¢ Siiea, mg.Jm. go 160 40 30 200
o £ % % & % ow g 5 Phosphat Jm? 00 500
< = 2 88 € 8B % TE ¢, mg. : 40 100

m O <0 @&z




e N THE
X. EFFECT op THE SOLAR ECLIPSE ON 20“6"193;}101%
MATEOROLOGY Anp HYDROGRAPHY OF NNAR -
KUNDUGAL CHANNEL IN THE GULF OF MA
BY C.MALU piLiay g p 1 CHACKO

INTRODUCTION
The rare gc

dented fature of
present study.

the eclipse wag e
Kundugal channel
Krusadaj Island 4

currence o
this eclips
€ nearpe
Xpected
is a por
nd soyt

ece-
£ solar eclipse in general and the Utf;gr 1he
¢ during the past 1250 years prOII;Pn where
55 of the Kundugal chanpel to Cey 'Oe The
to be complete was another ll_lcel}m’bétween
tion of the Pamban channel l)fmg ":' Rames-
hern side of the Kundugal point Od in the
Waram Islang 5 9°-1$ north latitude and 79°~15' E, longitude
Gulf of Mannar,

OBSERVATIONS
The different Stage of
with the h

ed
the eclipse and their extent was observ
elp of coloured
bright ang

i d
glass-slides. The morning wats :é}elz;z atﬁe
at about 7-19 hours the shadow of the moon to
solar disc an

: s oblite-
d at 7-20 hours about one-twentieth of the sun wa
rated. At 8.19 only about one-

isi at
twentieth of the sun was visible. Th
Wwas the zeaith of the Eclipse at the K

undugal channel and at 9-15 the
Sun reappeared in its true size and vigour,
The variations on the
la

metedrology and hydrography were studiec‘I
tly at one hourly intervals from 7 to 11 hou'rs‘on the day. os
eclipse and the results are appended in Table I and simijar observation
made from ¢ ¢ 12h

ours on 11th July 1955 (a Mon-eclipse day) are
givenin Taplg | for the purpose of comparison,

MErTHODS
The standard methods des
for the Meteorologicay observ
(1954) for the

hydrographical
by the method

cribed by Normand(l934) were followec
ations and those adapted by Chackp eta:
observations. The nitrate was estimate
of Atking (1932),

ResurTs

Te detailed below :—
PRESSURES.~The paess

The result obtained a

ure wag

on regular increase till 10 hour
hours,

- 1
The inerease in pressure at 7

uton [1th July 1955 there was a regula
tnerease till 9 houyyg followed by a regular fajj

2, WIND. —The wind lost stren
IS vigour in the sub

8th at the first stage and regam;
Sequent stages on the eclipse day._Whefeas on tl
ther day the wiqng continued to gain ig strength steadily with a neg
tble fail ag 1) hours,

e
ey

d by
dropped
rature dily.
the eclipse day tf:mrpiet increased steaf roI);
sra1URE-— 0" 8 hours where atfeued to increase tages
3. T?MP the perio 710 temperature contmre at the various 8
0-2°F durm% July 1955 tf};’crcase in temperatu
But on 1tth The i
hours.
6 hours to 12

Tune 'S5 11th Jzuodly:'”
20th Jun 5-
- ()F . OF
s follows 0.2 R 16
were a 7 8 hourz . 1°6°F | 3°F
— hourt Tt R 1'4°F
hour® =" y.5f 5°F
- i(l) hours ** . m089 per cent at
0 12 hours 'd'ecreascd steadily fro
L —

11th July
Humidity a 20th June 1955 but on

—_ urs 0
4, HumipITY. 11 ho

{ ; T Cd in
Ilt

dden rise. s

wed a su ioht at 7 hou
8 p hen sho and brig th
1935 it arose_"bi’l hours and ¢ The sky wai(():}‘;?)rit was over caStorwl::ss
smaller steps 1 or THE SKY: rom 8-30 t0 8 hours it was modrﬁnibmus
> NATUREbsequently wly 735 from 6attous ot with scatli{imus till
and was dull su On L1thJu ywith the Str Cirro stratus an ime with
thick T nimb‘.‘sﬂ the stratus 0% B ttered. dull for a short ti
. 1t ar wi ame
dull either W cle

_p interesting
i bited in
it was in it bec ater exht
and thefea“crtnlo hours again atare of W
Ts.
10 hou

the
awre of
o . tcmperd[u [hc
temper eas the ! hours
jus. The surfa:;ipge day whe;rom 27:73°C al: n7 increased
ulus. otar . the
Alto-cum on the 91 fected mucf?t g hours and he surface and
variations ter was not Z; to 27 #Ca ure of water att
Dottom W cature fe?,'tne temperat Bottom water
¢ i
surface increasc
co The i
steadily.

27T'F
. face watet —~02 o
as follows: S‘f_r__?).st +022°F
m were
potto 78 hourz + 1-640()[:: 4 O-OzOF
g~ 9 houiS _;-1-42OF +01 the first
9 — 10 hours . +081 re deCreaSed at ShOOI up
10 — 11 hou cface temp@fat-‘i continued 10 pges Were
h July *33 the (sjuand thereafter ! water the de0‘2)C was
.o m .
O? olrrllt 282 to 27 gture of the b?‘t\;)as only 3 fa(‘:lf‘z,yr every hol‘;lre
r . . . @ .
St?lgeeas in the tem?ertdvariation Whlc lose up by o The details or«-
waer ible and the ifs fter 9 hours 1t T carly 2°F- L below:
neg!li‘d at 8 hours a“civzs a drifting of :s stages are io'h watef
Dot at 12 B ate of water at the Sorface wate O F
) era oy 36°
ise in temper —0'54°F ~U
rise 16 — 7 hours —0-36°F 00 oF
7 8 hourz : + 1-08:F +0’1§OF
g — 9 hour —018°F 401 o
— 11ho +0
10

j1 — 12 hours -

s
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7. SPECIFIC

. IFIC GRAVITY,—

snecific eravi Y.—Th

pecific gravity on both the aysere was no appreciable variation in

8. PH-—-O

AT n No. 64
from 9 hours onwards it 5}51 PH was 825 at 7 hours and 8 hours and
consonance with the i owed a tendency to increase bably in
lion of solar rave increase in the temperature of water aPTO et
Tuly 55, ys. Appreciable changes were not notice

d on 11th

9,  VISIBILIT
: Y. — T
The visibility was maximum at 8 hours (097

meters) and at 10
hours 10-79 meters) on the eclipse day, .whereas on
nd the magimum was I’

the oy
mete;)su;ir7d§guvmlb”hy was high generally 4
rs and minimum 1-07 meters from 9 to 11 hours.

10.

tipples or S::ETZZSS or warer.—On 20th June 1955 only small

tide at 14-30 hours es existed, It was low tideat .32 hours and high

F}ulf of Mannar t The current was from east to west, i, from the

ﬁgd ripples Wererotbos the Palk Strait. On lith July 1955 small swells

fré‘:]s and low tidee;;'ed during the period. It was high tide at 5-50
east to west, byt w;l,l-_23 hours. [From 6 hours the current was

s in the reverse direction from 12 hours.

. Sa
and from LINITY.~—A r; )
hours, FrO?,,S'68 to 35-;16;[0“’ 3562 to 35°6Qpp. 1,000 at the surface
was maximum 9;;0;“ 0nwa.rl<)i-s lt’t?eo 0 ?_t the bottoni~was recorded at 8
hou salinity declin i ini
s when the eclipse also ;gs :‘;&a}?l]yﬁ ffﬁ:ﬂ::ly
1 ’Q axi unm.

But on
Lith J
reached uly 1955 a5
the maximym Z‘ihﬁ;ty was low at 6 hours and :
12, hours. rose sowly till it
from g hg‘TYGEN_~The g \
Al 8 houlTs onw issolved o )
ou ards tj xygen exhibi .
Steady fror; there wag at:“"| 11 hours when it ;zléed ascending tehden®y
maximum at'; hours, Bj I but for which the riered an abrupt™ fall.
from9 10 10 1, hours Whent on the non-eclipse ds: Wguld have {eet
OuTs whep, thtt:he‘visibmw was maXimﬁ m‘ :ngxygen Was
visibility was also mini minim
minimum,

13. E
. XClsg
ctable on both theB(;‘:;‘ —The changes i
s es 1
. carbonate are not very appré”

at 4 hrs. on p
. the ec)j Xceptin
ipse day. g the fact the aikalinity suffered a fa:
q

14, Carct
eclipse day ¢ UM.—Th .
1o 049852;27;13116(1 a Cinaalcxum content of th
at 7 hours to 0-l5tr° at 1 hrsnuouS rise from 0_4‘74‘39“/3161’ ‘6f the golar
small fall at 8 031 gmylitre at the surface and fi g-m(;'htre at 7 hours
showed little chzours'. On laltth” hours at the b‘:txt‘;m ;‘90(:35; grm/litre
rise followed b nge till 9 hoy July 1955 the calcium at 1;1 "8 for a
T e e DY fall au 1 's andat 10 h B e Surfy
rise till 9 hours g ours, At th ours there was hoWCver ce
0d then there Wa: : (;'::lcl‘ma:lt(‘lcr; \;‘;as 2 °°nlia
ollowed =
Y a

nd penctia- #

4

o1

EFFECT OF THE SOLAR ECLIPSE
um chiorine rates of the boats 0f the

$ .
mall rise at 11 hours. The calci
below :—

tw .
o days at different stages are given

20th June 1955—ECLIPSE Day.
{ith July 1955

Surface. Bottom. surface- Bottom:

6 hours .. — . 00265 00269
7 hours . 00240 00243 00265 0:0271
8 hours Uogoua 00244 00204 00273
13 Eours " o250 00255 00265 00270
ours 00251 0-0252 00270 00260

11 hours G252 00255 o024 00264
12 hours P —_ 0-0274 00276

as ona

e silicate W

8§ mg./litre ma
variations

15. Smicates.—O% the day of the eclipse th
de at

re .
gular decrease from 83 mg./litre at 7 hourse to 6
d 55 mg./litre n. at the bottomt. The

1
i; hrs at the surfac an
S‘llcate on 11 July 1955 were only negligible.
{6. PHOSPHATES AND NITR
and nitrates Were absent on both the days.

ATES.—The concentration of Phosphates

DiSCUSSION.
ed at 8 hours on the solar

The marked increase in pressure notic
eclipse day was not observed on 1} July 1955. It might be inferred
e in pressure was the cffect of the changes in the
:d oia

d had also dropp
ure of the atmos-

ars was 22 13

d by the eclipsc. The win
a definite increase on the temperat
n 7 hours (O 8 ho

that this increas
atmosphere cause

erature and
(1925 and

velocity- There was
phere of {1 July 1955 The rise frot

whereas 0B the day of eclipse the rise during the period was anly

y effect on the :nmosphcric temperature was atiribu-

The slightly heavy fall in humidity Juriog

o-2°F. This litharg
table to the solar eclipse-
the period g-9 hours might be due o the
comparative ; s as ()k?scrvcd by Sowe
Chacko at al (1954). There dropping down in the surface tempes
rature of water by 0.54°F at g hours on the eclipse day contrary an
increase bY 0-36°F observed at § hours on 11 July 1955, This was
attributable to the low temperature of the alr and the poor colir rays
consequent 0 the eclipse. The dull stay because of scttered wirubus
might also b¢ responsib\c (o the poor temperature of water.  The
salinity attained the maximum about an hout after the low-tide on
20 Jupe 1955 and this coincide with the zenith of the solar eclipse
::smas on 11 July 1955 the maximum salinity was o {an
Pl‘ocli.uci“or to the low tide. Sgwel}(lQ;S) had observed that tide
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e

of dri Oung waters from

Stor?;lﬂhnets’ yet ‘tVell adopted for defptgelz fathoms.
g the figy, ey dj -
1915‘162 sh to eng
R tn . m
ments were agirj oatg o keep the fish
: W fo

they were agamed on Withere ought by the De -, Several days. In
andOned as the CSO € amount of sf::;menltls and experi-
r S5
d Betweer, July 1o, €W gave trouble, till 1922 when
ucted trawlipg o, -0 a0

. 8nd g
. B ex ebry
Ceylon waters g 55"1,‘?“‘8 With g, 223 the Ceylon Goyt, con-

¢
s(;c:]a . These investigatiq, a andStcam Trawler *Lilla > ia
4 With a view 1o s Were o p::)adgc spuk off the Madras
my secuted i
0 survey the trawl; Sh as POSsible buotn a csior!lmcrcml
g groun ds, :l'he :ztcl)ductted ?_nly
rawling

‘ Though these
a fishing wip a large fleet

(A
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ey are—(1) The Pedr
ted off the extrem.e n
h of Palk Strait an

o Bank, an exten”

orth-east coruer of
d extending some
imate area ¢
It has an approxima i
. apa i t allowing
?lStance . th‘?l Neg’fge results or the trawling showedhlhiiaily yield
;000 square mi eOs.cents (5 annas) per pound of fish, ! eComorin has
a flat rate of 3 " (2) The Wadge Bank lying off Cape m Pedro
would be Rs. 6]5 (,)00 square miles. 1t differs markedly fro " s of
;n area of Over :;nparatively free from heavy gm];” thsdo{hzsalt)oallowing
ank i ipg € 1 ila’s 7 ations showe
nk in being K « Lilla’s” oper a day’s catch woul

gorgonids. On this BaD er pound of fish,
a flat rate of 30 cents 6] t‘f‘:::::zi %aily catch from the Pedro and wadge
]

fetch Rs. 1,089. The & were 1ton and 31 cwt. respectively. Til;Zi:
Sanks during (e surve.yh the catches in European waters. Abptrwecn
compare fayourably wit ducted (rawling on the wadge Bank eted to
company in COIO.m hb?h:(m T, « Nautilus »  The rssults are repor

1924 and 1930 Wit : |
be fair satisfactory ed trawling cxperiments 1
. Governmers t;(c):n'l(‘jruac\:/lcr “WiHia%n Carric”’. lee
7th May 1921 to 27th Fcbru’a’ry 19-?
from the | The catch amounted to 1,888,138 1bs.
- 18,£99-14-0. These experiments vrvrc!:i:
thc’y were financially unsucccsi‘f]t\);j‘dmsﬂ
a worked anoth truwlcr'callcd h

ults arc not available.

a failrly powerful sca-
, a Master Fisherman

grounds discovered by this surv
sive shallow water plateau situa

. t
Ceyl hing across the mou
yion, stretching ram coast.

19721-22 in B
trawler worked
remaining at 5¢%
of fisn which

stopped on the apai
Borrzl%ay Government g:;zilsgof the res
in 1923 in Bombay. Goveroment purchascd

Madfas n anb : :
h;ai‘g"zczﬁ ‘t‘h;ea seout ", and Cap\t:;s appointed 1o conduct fishing
n

; g . ters " int-
}};)0‘ _ig experience in Ind:lan walers, Junch proved & great dlsappomtr
avl ; vesset. ; n the same yea
operations with the & jents were stopped 18 to24. I ’T ler for

' dso the expent re a second band Steam lrawic
ment a1 able acq™ :n India in 1926 and started deep

tment W22 cived in In o ’
the depar This vessel ar 97. The department conduu‘ud systc‘
e { the state for theee

deep-sea fishing: October
i ctobC . ]
) . rvey 10 Jing grounds © 4
fg‘;tfishn;%;‘; ofy the deep—ﬁga 125719-3%) The reports are publx;h;i 0”

1¢ s “ * L ogance O
years, 1927-28, 1928-29 an arvey revealed the emmnug"

> . . , : ughDat, .

departmetal Bulletins: iqt Calimeres Negapataiih ngd l}thoast, in the
trawling grounds 0 O_l o1ty and S(ldras on ‘thc as on the Pigi()ll
novo, Cuddalore, FO 3 th and in the arca lymng bet-wuo sh caught
Wadge Bank on the 5% the West Coast.  The q[);nltlly . more
lsland and Kasaragc ourvey was not much mamﬁ{hing grounds &4
and sold during -the : surveying as much of theld be obtaincds an
attention was pal! h and sell as much‘ﬁsh as 00:10 Governmeat an
possible than to €3t ulted i financial 1oss the experi
80 the experimeats res cided not to continue

de
therefore, the Government

.
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AN
geneD;lring the ) NUAL REPORT OF TH
rally ysed ; nd W L
'Y used - Worl
? dCﬁClency, ;)n Ind]a for t}:l War, cod liver o
Gand to be a very virtgy Etment of roil, which used to be
eneral of Ind_ery good subal.ly unproc diseases caused by Vitamin
Stressed th a0 Megi Stitute fo urable, Shark liver oi
scale € Urgenc I Servic rcod liver oil 911 was
the v The Departy of manyfye & Who visited M’ da"d the Director-
0 i i
K and the gy O Indu bring shark Jive adras in July 1940,
fiew i 2P Instit Ufactuge cocs 2nd Fish et oil on a commercial
date ;ﬂdustry’ the Ute in 194q (I)f shark  liver 6235 was entrusted with
“1€ equi o vi il was started at the
3:‘ from L:Efts for it at K ogp ¢ put f;v a°§ the vast possibilities of b
" € factory bem”‘tary as wzlh‘kOde in Ma eparate factory With up-to-
ecessary to des o find itedl- as ciyi] pogullgtfu' The demand for the
the ) eloP deep Se’fﬁcult to meet ;: ion grew SO rapidly that
1€ Work at thy, t”_dltiong cfe:tﬁshing particuiarll; \fvas therefore found
im (4 or i .
old iy ntri ) oder by. war placed serio ca'tch'mg‘ sharks
. 0to bogy es could n fishing boats and i us limitations 0N
t o !30t be had. The W klmplements employed
Suitah ove ut ” and Le work was started wi
le f menty some ith the
ce or de nts in the i Salllng canoes and
Nires oy Cper way e indigenous fishi and catamarans,
oth t ers. The 1shing tackle maki
of po; e work aking th
20i Coast was cond : em
an mCChanr}g furthes OUS{ demonstrating to theUCéeﬁ in as many as 24
Ised by, to sea a ; shermen the
a and using e advan-
shing ¢ ages of ts. In addition to dselnz, better fishing implem o
Years py rafts anq in%ollng farther out to monstrating to the fisher "y
Ought ; plement sea and usi men,
of Rs, 2,6{?22&“ a revenue Os,’ E:’ ‘;Plelrations conduucst:;g imqre eflicient
5428, After th P Rs. 1,11,649/- agaj during the tw
W ay . e close o & st a total exr . o
ere servinginblsposals for dccpf the war, § M.F.V’s wes exvenditure
Ostly sca fishine w swere purchased
the off: as mothe ing werk., T lase
sh . I vess ; . The R
aochain o fishing gmuﬂdﬁls and for towing M.F. V’s
ooks lines . s. A fCW 334 the ﬁshing
or sharks mecthods of fishing suct
, long lines, hand lines (.d1
an

Water were successf
trawls based on th ully operateq, F
¢ loca] ¢ . Fishing experiments with
ith mid-

of theg
e vessels
repai 5 were
pa“‘: aﬂd no"hi[] O)d and d
g very ecrepit, they were
constant}
antly under

Simulta ¥ rem
n ark
eously, the able could be achieved ont of
ut of them.

of « LU
ggers ” whi Sta
square § which te launc
tern and p are smal] st hed a scheme for
wered by 5 | urdy vessels 21 f. 1.he constraction
:/esms at a g h.p. diesel engineet in length with a
. e.
SOmera:fOnal ﬁshingsg of Rs. 6,000 eacghe department
these boatsn important centr and has been
:r(: private ﬁshef: The depart-
ent o nermen, and
B easy instalments. also

ed the
service
Mr s of two F,
3 Mr‘Ill)lauglason of Tceland A;%
ul Zeiner of N:)rwan
Y.

Overn ment

Can()es to
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s for more than 2 year. The
owerful Danish Boats v, an

has been conducting fishing 0%
M. Iituga-

Coast from
for

and
Ccre

These twa perso e been with u
gs two small p

F.A. 0. also loaned t©
Master Fisherman,

Mr. Hlugason, the Mas
these vessels. During the 1954 season,

beth the coasts Wit

son conducted 8 pumber of fishing surveys off the West

Badagara to payyannur- e has also evolved the best suited net

some of our fisheries: He has designed a Nylon Shrimp Trawl net,
. o ysefulness: At a time when the local boats W

has, demonstrated 1 .
pe was able 0 bring fairly good catches of
1 fishing conducted

ns hav

having no catches 8t
prawns by operating this net- The demonstrationa
by these two boals and @ rototype boat made on the same model
has had remarka'ble propaga? value. Fisherman from various parts
of the coast have be® sking for the supply of similar boats. Govers”
onstruction and supply of 20 such boats t0
n the Second Five Year

ment are consideriog
‘ ns d apother 30 boats i

fishermen immediately. a
ptime 1 hre
asis t0 make them

Plan. In the M
fishermen by tur?® on hire b

Mr. Paul Zeiner, the Nava¥ Ar
designed 2 surf-landing poat, 1€
heavily sf _beatern hoast where at Prese
) i ul an

The first boat Was pot quite
ith slight modifications an
i inp WO 1ROTE

e boats available are being lent to

popular.
t by the F. A. O. has

a boat suitable for landing on 2
at only catamarans can land.
d therefore he wanted to UY

he F. A.O. was pleased to
poats. If these
e fishing industry on the

evolutionise t
which at present cost as
n use power

chitect sen

boats succeed, it 18

Fast Coast.

much as Rs. 750/~ to KS- P,

poats (surf—landing boats) costing 0 y
ined und

This State has recently obta
the F.A.O. Fishing Expert,

er boatss an
e 1o the fishermen.

four up-to-date

or T.CA: Aid
s demons

C .
Mr. Hlugason, !

pow

strating ¢heir us
1. EaRLY ATTEMPTS N Degr gpa FISHING IN MADRAS STATE.
06 and M2 1908 Sir F. A Nicholson reported 10
of introduction and extensive usc ©
sons ¢~

In February 19
t he following red

desirability
he o West Coast for t

Government 0D
larger sized poats a0 ‘
(1) To take crews gafely and comfortably into the further w(:;'tcrs
of the fishing grounds and 10 allow them to stay there for stc,)fnc ;):,
foltowing and catching , (2) o .allow the usc of mcrb o
more powerful nets and lines, (3) to save time, 10 Jessen the nur;x' o

frecdom aetion and to permit the use of mechant¢

d increase officiency and (1) to enable means
prescrvalion of fish

hands, increase
appliances 1o 52
to be taken byt
from taint from €&

ve labout and 1
he fisherment o ensure the propes
tch 0 shore¢.
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preliminar

Y to the ;
and We;?‘:s:uction of farger boats Hornell made
: ports asn‘; of the State aad ascertained the
ly during Storm tstuaries as hasbourage for the
Y and cyclonic weather periods.

by the ¢ . ting ti
stuarics of pi 1at of Maq C
rivers ras and i
and backwaters, theo th:t?o?'rze th;‘)se Forme
ajarity of which arc

not of use dyri
uring th
¢ Sum
e months owing to closure of the b
¢ bars

brought
about by iy
cessation of riyery Silling action of g
tong long-sh 1
-shore currents with a

are the folloy; © thed
ing. mpo,
g portant and probable fishing harbours

IR
CorAMANDAL Coast

Puljcqy .
Pulicat fake . to Point Calimere,

0
Pea throughoyt he year.

Ennur
eStuary
-~Clog :
Madrag harboy, ed during S. W. monsoon period.

Cooun estuar
Ad)’ar estuary
CQVelong:
Sadras,—.

Yo~ ;
‘\Cfol::;dddufmg S. W. monsoon period.
~Closeg o uring 8. W. monsoon period.
Closeg . .urmg S. W. monsoon period.

ring S. W. monsoon period.

€.~

1,
2
3.
4.
5
6
7

8 CUdda}or

3 feet .a
tm Pen
0 throughout the year with average depth of

Oouth and
av . Vellar est " fe during high tide.
erage depty of o % Porto Novo,
of 3 g ovo, -~ Open throughout the year witl
z h

et at i
Mouth and 6 feet during high tide

10. ¢
© Lolerg
foer - Tirum (;m “lary.~Very shallow b
CeL of . Aavasy), ¢, L o
Water during ot’hg‘lgver Y estuary.—Closed duriag sum
| A summer ; 2-
Tl‘anQUebar, > o

nay;j riVer Cstu ——
gable, ary.-~2-4% feet water throughouc the

* Kara'
year g oaikal, por
Navigaple, o eStuary.—2-4} fect
14 Waler throughout the

) agore;
and Davigaple, €, Vettar eStuary o

year apg

41
b feet water throughout the year
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J1. DHONEY COAST
Muthupet to Tuticorin

yar gstuary —navigable throughout the year.
0. A dirampamam’F““y exposed, not suitable,

51, Ton gi—Fully exposed, not suitable,
55 pambam curm Mandapam—Goqd natural conditions, affording
protection on porth and south shores with reference to monsgons.
ell sheltered by coral islands about 5 miles from

23, Kilakarai—W

shore.
24, Tuicorin.—Suitab® harbour.
BOAT—CATAMAR'AN COAST

19. Muthuppet, Kora

1L :
Tambraparah! estuary.

Tambarapami estuary.

1v. CANOE COAST
ar and South Kanara.

25. Pinnakayal,
* 26, Kayalpatnat:

Malab

21 Cocbin.——Best packwater harsbour.

. i i ~10 feet

am——Perenmal, 6-1 , . .

;8' gon:ore pear Calicuc——Excellent river mouth with 4-9 feet

9, Bey 21!

- t withio.

o here are rocky patches.

over bar and 9 _7 feet of waters but t

30. Mahe siver—6 ere
31, Tellicherr _-Sheiter afforded by the river
., Tellicherry d Baliapatnan fiver—Boats can go upsircam

32. Mount Dillian
throughout the year .

33% Kavai ryiver estuary———Suxtable' tfot:l

34, Kasaragod river estuary—>Su! z;l e

35, Kubla creak———Suitable for sma o
36' M alore»Good parbour with 9- . r.
37. Mi?kgi river—0-7 feet of watels being €Xpose

tide.

3g. Malpe and St. Marys Ist
6-12 feet of water in channel betw

39. Coondapur es.tuaYY"2"12 feet ©
sheltet. i ise along ¢
In 1908 Hornell conducted a preliminary trawhﬂé cStuf;'iZ!‘ga%“a”
Malabar coast in the pearl fishery fnspection stea™t bc;uz;ded by the
o concluded that (1) that shallow inshore 200 osite
fathom line i sufficiently rich in many localitics dustry
river-mouths, t0 support @ profitable trawlnpg in :ﬂat "
sailing smacks, the principal bottom fish being larsg TrYGON ble
IRumer), large soles (CYNOGLOSSUS), Jarge T18Y

small boats only.
e for small boats only.

g low

ot of water over par and

es—2-8 fe .
. d isles.
river-mouth ao .

ecn , affording good
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AETOBATIS narinari  gpq PTPROPLATES micrura), . hammer headec
Sf:z?,‘IiS, dog-fish (Crmoseyr gy indicum), spatted doray (DREPANS
IZontf agzz;v?e:“éleﬁy of staal) fishes, cuttle fishes and prawns (2)‘ 'T:’e‘
trawling Cperati and 3¢ fathom lines is*quite unfitted for profita f(;
dark grey r‘mfd ons, 7!}6 tottom s uniformly composed cf a ;?‘C
dar that‘w;guppomng & most meagre invertebrate fauna: ci
Oy puh 1 " aé ?revcnt h‘erc in few members is PsEiTODES lrun:he.
) Ou becm;legf f(h()m hx.‘te trawling conditicns improve greatly, ith
patm bece s et ang ig largely composed of fine grey sand W;L-
gy fajrlp«mUd, shells ang stones, Crabs, squat lobsters (SC
¥ large Bastropod moljuscs abound.
) Two ﬁshing > Ong g
Sutherlapg » < tons apg S
nella > of 25 tons of Arklownd
vessel condycfeq shing o y
and obtaineq consid-*rablfpen
when the in 15 of

shore boats
. ats
This boay howey of ¢

bogts ailling vessel of Scottish design, the
another a 15 H.P, motor vessel ‘ Turbi-
sign were built in 1909-10. The former
Menis off Cannancre in February 1910
hauls of seer and mackerel in § fathoms
he local fishermen did not catch. these fish.
West congy ﬁshinr Proved much too slow for the light winds of t;\;;
work ang not b; £ Season jp 1910~11 and to be too big fO‘rTsmb‘
nellg Condygy lg ‘enou‘gh for large work. In the seme year uroi-
Small ang insufg  Settain (raw) fishing, and though her nets were vel:)’
quantitieg in .hcxem she attracted attention by catching seer m. fair
Much that the ﬁer nets, a Tesult never before seen at Tuticorin, in so
and attempy Shermen borrowed her nets on a quarter—s}zar.e basis
the regy) bied 10 Use thep, But owing to the feebleness of their beats
(Wt was 'S2ppointing,
Sxmultaneom,y Wi
two Ratnz:giri sailip
drifi pogy 30 ¥

th the operation of the aforesatd two vessels,
8 boats (simple drificrs from (-8 tons from 'thc
$, eagy e hurtereq ang emiployed for fishing with their ov;'rzl
off Cap Tfng above haf o mile when short, in waters from 8-

hey broy h a:‘m‘“e’ Outside the usual limit of the Malabar canoes.
Cte,, the largest cge Quantities of secr, pomfret, sabre fish, small.sharks.
! m QCtaLCh T One night being 1500 lbs. 1In 48 nights of

JCtober 1 December the two brought about 38,000 Ibs.

fejected 4q 4 N eg“am*ty taken by the crews for food and fish
and eay

"red Rs. 1,600~ from the fish cured. ;_rhe

. °f6 men. Butthe catches were often
cd, s : .

'2;50‘::“' fish, being Caught in drift nets had been slowly

°n been 12 hours on arrival at shore.

d > & gutter was sent out ch each boat.

©d the fish ang applied salt and even a small

: precedure helped to bring all the

- This experiment proved that

dapteq for €ep-sea f ishing season on the

Department to explore tO some extent the dee
& artme
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In 1916 two Ratnagiri boats with nets, etc., were purchased by the,
n

o obtain a supply of the
fathom imit, (2) 10 d, G)to pay sooc:
ring Yard . Pecia) attention ¢
Cannery a“g::‘ fish like sardines, Mackerels, o ° thefw here
o o(f45) to experiment 1o the better greqy o Ound
inghore,

5t . > empory, _

i of fish o8 boaﬂ%?;;l ¢ SI‘k)lcs?: ;r:)gaife 10 other miscy Preser

vatl_on, etc. those of c’dl’.i. . manned o were py into operan

duties such as ¢ them being y a Ramagiri . 0
in 1916-17, on® @ © " . They brought ;

!0 consideray, o
other by a partly l(‘)caltcsew:ral days ata time, T ¢ Auaatities

¢ €Xperimeny

: ou . was
of fish by stayl:egd by the crew due to damages Sustaineq by the boats
however abond% weather. o
during some ba 1 experiment was made in brj

& ry usefule Madras to fish i

G17-18,ave men over to M In Madras waters

In (9 nets and the This attempt like most novel eXperiments, diq
e harbour a8 base. But a large amount (53,000 1bs,) of fish was
with the ; hen catamarans could do g

r es W . .

not fully pai i‘; tor Ci""“mswﬁable shoal fish for which the agile
caught, som £ capture of va are Spccially fitted. The e€Xperiment
yo and large nets aught valued Rs. 3044-12-0, Ty,
es he ﬁsh1 (i:ntercs‘ and deserves a more thorough
4 loca

Bgiag two West

coast canoes,

othing

labar cano o
Ic\:f’ztaRs. 4406-6-11 an

reaté
xperiment however €
€

. rews. were obtained from Malabar,
testing with jocal € " itional canoes

two ets and lines Witfhin ";{Pe;i%d of 6}

In 1918-19; ¢ of crews, 0 opured and sold for Rs. 4,912.0.9,

ith their complemen fish were caPt le day was 2,080 Ibs. wopy,

‘:nl:;t:ﬁ 83,1873 1bs. of or; ';;sl;ﬁy a few c;ltama:anus‘ \Zi? able

gantt dayswle he canogs went o Were
The largest qO ceveral the

weathen, N ts (pativala and sy},
RS, 108-9-9. n t-seine ne (p

ing to ba boa S Madrds we
go for fishmgdowlﬂg . Tt;:;oved successful in Madras waters,
to

u - i fou
ablo 0 1824 B0D et (chalavale) n 1919-20 with foue
tanvala) a0d ¢ iments Were { nets and longf r Rs. 6,404,

above expet! jous kinds © nt and sold to e
The ¢ and varl fsh were Caue s were able o go oL N
Malabar canoel 4.850 1bs. of 370 1bs The bod could not be tiaken
working days catch being

continued !

' ing the

iture Jduring
; e loca xpenditd e

the average dilg‘;casions wbenhth The totd e:)pvisio“s for the L:;‘:;
1d T . ~{eur

sea OB S5 E ot of bad weat ded cost of P powever ¢l ation
out on accoun6 377 which 126t K, etc. 1t W (his demonstrs

QOK,
was Rs. O, ay of ac¢
year )

s able. In Sp'\te o

o metl
AT has yet adopted thes® m
has

t .
house e lines i
. these men
ﬁshmg;’r‘;s capitalist Of fishet
no Ma
mercia“y‘
in 192022
were carried OV
8

Lods com-

; and crews
canoes and = a-
alabar catany

th the Mvcd that the large

.riments with 8
the experimen™ Th, it pro

¢ Nagapatnam
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- Tans of this g T OF THE

tha hh o ) rﬂ

: loll > dl! out Cll“()e Of M{l]bel)ttel
lCd(’I 2, b 1 'y 1d( ot .

can €S 1 ut § l 1 { not t ¢

Cat&mar.
an. It is ghy;
closer t; Lis obvious ¢h,
Serto the wind (hyp, lls that the catamaran can sail eve
1¢ Cance qapd that unless éapiia];cigsfoxugh
) : StS cin

with motg
Gr-boais + .
utility f “83 710 sailing o
or SQVCr,u f X s (zraft ca
al fishing an compete with the loc i
PUrposc e local craft in
s.

For th

¢ first 1

of Western me the de

launch “r'-ﬁl»,.?];thods of ﬁshinpga;t]mtcn.t,s proposals for the introduction

the Mases 1 COut * arrived ; aterialised in 1923-24

seine I:;:;.‘ Fishermay \v;;e()d i India in October 1923. WC}:;lt;;;e g:-?ligr

ment fromln}?mg at Cochip "IV)QS engaged to conduct the experimentai

and equl;«mtne outset, 44 it- W;utfthc launch proved a great disappoint-

ment for as found quite .

resulg 101 the quite unsuitable both i i

hat the €Xperime PUTpose for which it was purch tlcli m.deSlgn
1% had to be terminated i 113/1 sse , With the
n March 1924,

adapted to local fishing conditions
Not only were the catches of the
weatherly  quailties of the local

.
* ARA .
La?he sutvey of ¢ WLING GROUNDS OF MADRAS COAST
ay Gq €eP-3aq fich; .
9 Y Goschey » Sea fishing grounds conducted by the S. T

0, are ¢ > Oye :
’ cc()untud . mp]oymg a 50 fect ott
. <dq N : er-traw
The vesge M this section. 1 from 1927 to

. I we
reconditioneq as

a second-h i
nd-hand admiralty trawler, purchased and

6incl ataCO:-;tO e
1926, arge of ¢, f£5,699. She left Enigland on 13th March

Plain Cr; ;
Cribb and arrived at Tuticorin on 21st April

Irl J?Iﬂu;u-y 1927

ofshore §; the
ot fishi ¢ Traw] -
which rcsu}tnmg groung er conducted a preliminery survey of the

ed in ) S at Calicut and a night's .
. Alfter g ,\6 7 pounds of fish, ignt’s trawling on 24th
:?Cl)lcmbu 19),/e_rg()ln

g cerigj .

fat © el in e N repairs
hom i, » C extensive Cape C
flnd fl'Cc frOm N thig baﬂk fin p Lo}
au) Wany Obsuucti’(mse dredg

Q P wa
anapad j; S made bewee s f
ight house i, fn 17 and
en for

the vassel resumed work in
meorin platcau within the 100
ing bottom of fine grey sand
ound outside the 17 fathoms.
s e 1;22 fathf)ms to the south-west
' pat ours hault a record catch of
this plateay. 5. ! ree rays figured prominently in this
) y(;xggfz}s the fishing was carried on out-
A mfh were met with., It was noted
; 0;1111, west and cas:(:)rpCZS'-m miles south-cast of
ud exiendg to a distanacze ononsjoonrﬁi;?: t:;?l; oy
shore.

ated as it i

. 30

et side of ¢ I a length of coast e oxtoidie. 35
g ing

‘ e ape C .
L - — On]()nn
Horne)) 1 excellent e Covers an
an . ground f. e k area of

Gl aed” Captain Cribhni(:-.m; avling was originatiy M

007 wiien engqggn".“y discovered by Mr. James
‘ In experimental (rawling j

‘ awling in

To thc S

. the average per haul bein
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ercof atleast 4,000 square miles of sea-bottom
line is suitable for trawl work. On the whole
lting in a total catch of 20,061 pound of fish,
g 300 Ibs. The best haul was on 14th Novem-
in 22 fathoms, when 1320 pounds of 1arge fish
The fish caught werc mostly sea-breams, rock-
rays and skates and sharks.

4’_500 square miles wh
within the 100 fathom
56 hauls were made rest

ber 1927 off Manapad
were taken in 3 hours

cods, snappers, perches,
During the yeU 1928-29, the trawler continued its exploratory

trawling, occupying 39 days on th¢ Cape Comorin area in the mgmhs
of December, March, April and May ; 21 days over the Cochin —
Calicut area in November, December and April ; 5 days along the
South Kanara coast and 2 days ont the Bassas de Pedro bank lying off

that coast.

The best haul from ¢
on 8th December 1929 w

he Cape Comorin bank was in 32-33 fathoms
hen 2,493 1b. of fish were taken in 2 hours.
were netted in 44 hauls at an average of

On the whole 26,403 10- of fish
600 1bs. pet haul. il " X )
Kanara coast, with one exception when rocks were
On the South ¢ of Mangalore, the bottom consisted

met with it 27 fathoms south-wes
of mud from 9 to 32 fathoms.

obtained in 2 haul of.3 hours O :
8,323 Ibs, was obtained 10 7 hauls, t e‘ S
The important kind of fish caught were

goat-fishes and pig jawed jumper.
athoms of

15 f
The sea-bottom from 121 s O
nore and Kasaragod was mos'tly tavoxllra(l;l;nd
obstructions, the bottom being mud and sand.

509, 1480 and 2501 1bs. respactively.

The banks opposite Calicut in 8-54 fa' )
S asto
composed variously of mud, sand and occusl

and shi
this varies wit rent set up by the sO
strong southerly

and sand and
sweeping the sea bottom e e
1yingp racks exposed and (U3 Z’chuln?“;b:'g;lot: was o
the cold weather. T’he best haul W
jawed jumper and jew-fishes. . o 015 miles
The Bassas de Pedro is a large bank, 79 miles 1:)?70‘?11!:5 west of
broad with @ depth of 20-34 fathoms, lying about 1~ ality of (his
Mangalore A prcliminary survey of the fishery p)Ote'
bankg was .ﬁfs[ made by the trawler in November 1927.

tained that the southrn portion of the bank was foun

Here the best catch of 3,050 lbs. was
n 26th December 1928. A total of
average per haul being 1,190 bs.
harks, skates, rays, catlishes,

T the coast between Canna-
for good trawling with few
Three hauls brought

thoms werc found to be
al patches of rock. But
fting of mud banks, the
uth-west  monsoon
leaving 1he under-
esence of rocks 1n
bained in 32 hauls,
as 1,933 1b. The
56 Ib. per hats catfish, bige
h were horse-md

dto consist
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sandy bot

DOrti):m ptr?;n a’nd frlﬁ\orded facilities for trawling while the northern

The hauls;:?jtu'i "mense coral rocks destructive to trawling gear.

of farge ray: ¢ mkthe Southern section of the bank consisted mostly
; + fock-cods e D ¢

considerable cconomj > Perches, snappers, porgies, all prime fish o

; ¢ value. Four hauts of 1,224, 330, 171 and 169
Ib. were obtained during thege trj;t‘r hauls of 1,224, 330,

e T!tl)e t}cl)tal catch during
m both th, 3
haul, € east ang West coasts with an average of 645 lbs. per
In 1929.3p ¢
Coast angd from
Surveyed,

Were withj

he coast from
Point Cal
Most of the 3
n the

fathom ling was7f[<))£itlh0
trawling ground ;i a1
mud.  Shy,
Catches,

Pigeon Islands to Calicut on the West
imere to Madras on the East Coast were
5 hauls made in the Mangalore-Malpe sectioft
ms, as the sea-botivmn beyond this up to 100
4 10 be rocky and unsuitable for trawling. The
" WIRIn 70 farhoms on this section consisted mostly of
A tS(’)t 19, catfishes, and horsc-mackerels were the maia
averag al quantity of 6 tons 16 cwi. were obtained with an
8¢ 01 435 1y e, hau,

Foryy hauls '

Novo, Between |
tered.  Gooq cla

Perches ang brea
Common

tT¢ made in the section from Point Calimere to Porto
O'and 20 fathom lise rocks were frequently encoun-
% edible fish of large size including rock-cods, sea-
thag inmst}‘horse-mackcrcls, snappers, etc., were much more
8 cwt, with an av € case of the West coast. On tho\? whole 6 tons
haul wag 2,830 lbe\_'agc Of385'1b. per haul, were obtained. The best
and Negapamay, In 3 hours in the section between Point Calimere

In j¢

egapm:li?:"ié l!\}}lc Survey of the East coast was commenced f'ron;f

fanquebyy, Port adras and good trawling grounds were located' o
the [0 apnq 39 fat(; NOVP’ Cuddalore, Pondicherry and Sadras' wnt%ll.n
ity wag found tom lines. The bottom at .100 fathoms and its vici-
bottom Was also ° be rocky and destructive to nets. Soft muddy
Offshore by bet very common between the 10 and 20 fathoms. The
large S€a-perches :‘}’fe“ I"omz Calimere and Pondicherry so abounds. n
ground. Tpe at this area may be said to constitute a perch fishing

belt between I;eost;a}ll Was 1,490 1b. in 2 hours.  Likewise the offshore
Ponderance of 1y n )lbherry and Madras was characterised by the pre-
S rge horse-mackere

Is. The best haulin this section was
West coast i

as surveyed ?;i fiimon of the coast from Pigeon Island to
Dature of (he bottom in th rees in November — December. The
Rocks were

S
net with op area was generally muddy throughout.
Sea-perches,

tWo oceaq; )
Catfishes, pomfowmons On or near the 100 fathom line.
common in this se . rets, flat fish

A cut] and horsc-mackerels were
e ﬁshery of some magnitude was found

ction,

the year 1928-29 was 61,863 Ib. for 96 hauls

17
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large
400 1b. of
dapur where one haul brought nearly
10 exist off CoondaP A o
. singalensis: e

eutle fsh, O smgaf 18 tons, 17 ewt. and 56 1b.] ;)Sf f:)sef; el

A tota) landi:fe(;ear with an average of 350 Ibs.
120 hauls during

y I ). a ﬁshi“g
b i) Xplorator de§« S :
ove data Cd [} > C

revi-
a ; which were P
As a result Ofu t:;?ng five new fisheries, all of
: follo o . 5
experiments the were tocated : d osite Point Calimere, 2
ously unknowi sbafk groun opp

n
. : {o Cuddalore 8

from Point -Cahmf're]cre to Pondicherry,

ted lobstel fishery und from Point Ca “;wadf"‘s aad (5) largc

boyond. (3 perch fishing B pondicherry (o M

» 1ﬁshe“ . SOUth anara.

@ Horse-mackef‘:)ﬁ Coondapt® ught out by the survey was t::];
cutte-fish bshe'Y remarka f?f;g:: fisheries of the east and W

An ever more ofis

N to bC far
N ot wWas found !
ween 2 Fast cods ) evail-
striking contrast bet of m:on‘ the West coast. The pr
s
coasts.

T than
West Coast are more vfnl:;;blicmhow
v cehe stric .
superior 1 A Lqrently rus only ot)tf :uch 2 wealth of
. i 1q appd cetpnce Of S
ing pelie et coast 18 apy 7 1l cxistence ~cted before. As
those on 1h¢ d by the fishermen. er beeht t’u;p] .J by local craft,
fishe ' je arca fisie the East
grounds t olopment 01
good class ﬁShr(:)r:mds imme sibilitics for developt
ific 8 t pos
these prolift up grea
. opens
the discovery

coast.
1V. SHARK

(1) An exiensiv®

s STATL
rip MADRAS
[NpUSTRY or THE N
FIsHING

A, West Coast he West Const

11y
veloped on 8 Jabar and
otter deV s of M

is b Sarricts © R al
Lo try 1S he distrie for only
;shing indus The ount {t
The shark fishit EJn ¢ Fast Coast West Coast, 30 n: fish land
¢his Swie a0 S b constitute e B Qe But ! n the East
1$3% oye < .
of h Kanard, wmcd otal L)LIS““““O < much s R o condi-
Sout ae-sixth ol the tyoyul roe times & ¢yvourable i more
out oft” g add nore 4y . Sothe
ab this coast 1o quse of e ] ainly because of mud
ings on This is mainly bCC‘C This 18 DY { Coast The
it ¢ v atlr.
Coast. est

: i1able on the V¥ availd
tions availa nditions d
gural CONCLE" 7 rlless 1e8 . followe
favourable “3 comparatively 5“{‘“  These are f\f i
bottomed 2t tory shoaling e of the sIOTLEE
seasonal mlgran them The appedrs
. d upo
which fee

. i

S the inshote 1B 0 ad
itation of " s of ncts

explo yarious 1‘){,9050{{ the West Coast.

OCS))
(dug-out can a very loa

contribut _

hi

shark fishite “= "

et ML

ing sha anard
z;giftgeiuem the Soutb K

g fime on 1h3
{1 nets were being us;u
g : ‘
iri fisherne wi
boats during

ence for &
ine and drl
the Ranag
h their larg?

peen in exist

190+, fong
3 anara by .
Coast wit

ng has
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‘ The ca
. t Y
o Zu§e it was nog 5 VE?;S of sharks, however, were only
ein remun i : .
bo 2 throw erative
ats, and the flesh " aWay except when il ndustry o those
S being Caten only by ?}11 was required for
The fish; €
shing ;
Catchip g Implemey i
8 sharkg ConsiSted ts used in the past
of harpoons long Iineon ﬂ? West Coast for
’ s and drift nets.

{or cp
atiuliy
. h ma . )-—The harpoon consists of
side OUL 2 incheg 1y 4o cOCODUL OF pa} % e 10 et
s i l palmyra wood 8 to 10 feet

Hal'po
Hlindricy) 1 |

’ € irp 0 diamey i .
far eng ivergi: N 014 in;; With an iron peaq barbed on one
ong. T §at ap ang} S long, with a barb i
e K i e of aboyt 3q ange at the
Yhere it exp ds i Usually degrees and 2 to 3 j
tion of into fectangular in section at th ob mChSS '
¢ obutt end, °

a
harpoon line ; en Shailow Cone abour 3 iy
. I3 ¢ € wo
210 the hogg ju(;?egey‘;hzft-h The farther end of the
0 € Wooden o et. The other end
fathomg long. oden shaft near the proximal end. The

ches deep for the recep-

. ¢ har .
Jl;lncuon wit pooon ' used cipey
thi ng lin;
'S Methog op ﬁg lixl?mg. H
8 is slo

as the T
urpoon;;;(r)if;[fismnglmplcmem or in con-
Te b .
) wly dying down. ¢S Considerable skill and
C IS meth g
e. of fishin :
wo N g was int
¥pes of long lines are r?r(xiu::ed gI?IISRtIh/z

Strong h‘)o);(c 1S a smgy h .
-ling, ook-line and VALIA BEPPU
or a large and

Cheria B
fathom, €Ppu.—Ty,
of the S.ain 1(')01(8 ue l;::g;h of the line ranges fro
large ang Clne b. 9 inch Snco cs long are attached to CVI: 250 10 600
Sef:aller floa Onsp‘C}’OUS buoy (())fsl.ighrhe line is buoyed atrZaif?re:dfeg;
t wo .
TR, 3l g S Ui s
anchorg ; one Bulated o suit the depth a? the line, The
Pierces ion at the ung from each eng of th which fishing is
fish, se erel d fe:llusue depth. Tpe balteug:(;)mplete line
copsists of

er, i
shark, Th~ca‘th°r JﬂCketl?:’]e Lete. The gy

in alam .
& becayge 95t popy een), sciaeniq
Atictiey of > AT fishing impy

arni
l‘anQrOus ﬁSh e

,h caught are chiefly cat-
¢ or Jew-fish (kora) and
ment used in shark fish-
§ Will be caught in this.

vely for catchi

s 3
e ISy
?he hOoks 18 Shol’tc . Sed exclusj

T
at s O¢In
ached gt 10 po WY 100 ng large sharks.

sn >
measuring 5 ¢ s ?bou( 18§ mmteTVa]s £ S In length, with
picces of 09 incheg ; nehes oy, from the ends of in;
fish oy n lengy g Stout jointed
erth kLA used, gng o 0t Ymade hooks
» OF of g r el are baited with lar
ge

Phin or peer, The line s

sea fishing operations I
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en buoy or

wood
e Two

sspu by a larg
Beppu bY 2 ™ ° ¢ intervals.

buoyed as in the case of Cheria ¢
empty kerosene tins at cach end, and smatller o7
stone sinkers anchor the oW ends.

Drift net.—This net is made out of h mp i
gbout 71 fathomsby 21 fathoms, with § to e
fifteen p;eces of such nets are attached together an e
for catching sharks. The nets are made to rcmgm <
by fixing floats to the top and weights at the bottom y

‘ o been undergoing cOus! era
fements have i derad e
menghseise IT;fe Department of Industries and Commares start
nce .

. jeces cach
emp in short piec

meshes.

ble improve:
deep

3' . d-
keqn with the jmmeal-
a largé

. Sations were undertake
. fishing 0prations ¥ . .
The deep-sca fishing hark fiver ofl for which there Wad &
plying Si Jis object
State.

ate object of sup? icary department: But ia addition Lo .U

demand from the Mi “tiv)é o augmgntiﬂg the food supply of 1h§ .
there was also_ the o tment was extracting shark liver ol on 1
The Madras Fisheries Departmg ceale Was
this ncw

! i . .jonon a commuercial
. oo 1934 ; but product b R
e smce ’ 15t possibilitics ol

small seal jiew of the Ve
. 40, I view o . _ ©
starged only 1B 1940 { put up @ factory at Calicut with up-to-date
Governmeh demand for the oil from the Military

industry, the
equipment 1n May "
department gV $0 ;'Mcru{
quantities of shark hiv

ut the o jeici
1942 lBt‘that it was found diflicult to-get suflicient
il)mcct the demand.  Thae Department  of

d dherefores Lo OFg titi2s and develop shark
>

war placed serious
cemployed i
ut Wwas  cuont-

e i e

> ’l
Industries and CommerCth(;
fishing as mentioned alrcacy:
But the apnori U)I‘d}i&\)ldgrl\ fiuhing
3 odc SO 1 Sy M
limitations on the WOY;"' ot be huidd Do 1 D.}-Jr’“i;i»" spaus fishing
: jes coula 1 . IS indiges =
e (';Our::l;'mccg to effeet improvert i [ Gispuise beeause
clie ans , Bt B O
pelled by clrcuThi‘ has ina Wiy oo @ Dizas s beata © olfect
- 3 1s. 5 d n 3 e ol i"‘:"' RISARGE
hllplme!lﬁtl rmen, the most coassTVITE s
e;:cn mc(; 51‘_3 prO\,/cmcnf; i the fishing jarplement: o ek
the gradual im : ) e saseemnil o
g . implements which wr¢ foundi S i improving
The RS "S and drift nets: But C\pvr“ . srations carricd
fishing were Jong lines ¢ now conducted and dcmom’ }wm of these
the old implem i 'pmvcd jmploments- r.»;.n ‘:1 f‘:’;‘nd arcater
i > . 1QORS )
out in the use © giratioas & farger number © O, chin
i C il . N i ¢ = .
Cxpeﬂmeﬂts a:d dunbOﬂ y to be emp‘m}';"‘" lndle j. The revolving
C of drift mels b= 8! en ntreducd .
lwgmsand revolving chain hooks Wi+ ml‘ 4 chain about m\ft’»‘
h}(l)o'ks hook iDtYOdUC:d by the Dapariet BiY 1‘ i (o the middle of the
cham ; ; ssat atlacies b S
a of about 3 feet © e long with
1 g snood chaia of a 5 feat long A
losg thl.l ither side of the snood, the cha 15~ Jire, The sizs
main cBI Eltf ¢, made of 9 ot 10 gavgs gnlv;mmcd v | l‘t‘cl rod.
i a fool, = - o T 1 5 inch round St¢
links, of 3‘;0‘{; ‘5 to 8 inches and it is made ol ‘5 xm.l;or\l 4 about 18
51 ; i s in the snood ¢t
gﬁlthe 30‘0 g 3 revolving swivels, onc i
¢ chain
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In g anap

betweon S;;“Z'l’nd’%“ﬁ““fz;} e bS shark fishing grounds Jie off Uita)

off this place and oL r;:{m' The 10g ‘fathom line is about 45 miles

difliculty op, many of lill ii are found Tight up to this depth. The

the dug-on cances ﬂn(ieifa?ls has been 1o reach the fishing grounds in

distances upr 2 f]) ! the ﬁshen?)en have been able to go out to
‘ mes and above, jy Is more because of the settled

conditions that prevajg i

At prevail op ghig i ]

) o ne ce 100 ¢ ¢

ViZ., October 1 Ja e ‘s it b Ot

200d shak groundsnu‘ur;é’ than the suitability of their boats. Other
In South i i
Malpe ang Manjsshar Kanara lie off Gangolli, Hapgarakatte
In Mulahar £60;

ety Tapur 1 U fishing grounds for sharks fiz off Madai, Telli-

2 o Peg o

hearer to o },1 4dappuram aud Ponnani. The shark grounds are

line is wigp; 81 (OL' In Malabar thap In South Kanara. The {5-fathom

lhcrcf;)r "1"‘_‘ Y mik‘? from the shore in many places. The beds are

C casily aceessible jn favourable weather.
[tis note ;

Opposite ;i)»twonhy that mest of the good fishing oroundy Joented lie
VCE mouthg - a p . NP . »

o 1 obvious explan: 5 18 the the

rainy seasoq of e 8. Vig Xplaration for this is that in

: SOuh-West
the sen mmenge vol

Organic Matier, )
fishes whic

soon these rivers digcharge into
Umes of water heavity laden with finc silt and

! ideh produce plenty of foed for plankton-feeding
hin turn attract sharks.

The de
riven aboy
COnSidcring
Wityre of
able

tails of the results of the
¢, show that shark fishin

the fact thay
preliminary inye
conditions whiel
sale price of s

Wo year,? fishing experiments, us

£isa paying industry, especially

' car’s work was more or less in the
Spatingg There were also several unfayour-
) made th cost of fishing high, Morcover the
Bt when norn:z‘:lrk:o"\ydui:f::,ﬁ hich in proporton o (e working cost.
Ab the above €IS Lend (g

: prevail the working cost will be reduced,
H)

. lowards the concl

industry can be e *
developeq on

first v

usion that the shark-tishing
economic lines (o very great advantage.

T B, Eust Coast
1 Watore . ..
uver, Convi(mu °fF the Fast Coast abound in shark Lifs which Is, how-
“hout 37“ €red by fishermen 1o be one of the graatest evils, Out of
CCOnOmiealle : of sharks found in Indian
ant on the Eagt Coast.
1

. The long-taiteq sh
Uiangular tecth and

alacking Ly

waters, c¢ight are

d shark 5 pelagic
B one of {he
and grows upto
2. The blye
mm”mnﬂ:; b,a(lk'—ﬁnncd shark grows 10 a very lar
along thig coast, . ‘
' ‘ © LATge numbers i
n ,
ear 5clhubavachatram. 1t feeqs aci iy
s oy voraciously

Mnd piscivarous, [y has sharp
‘ Most ferocious shurks, frequently
9 feet or more,

WCrS

ge size and ig very
shark are canght
on silver~8eilies,
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S1ZC-
a )argc 5 lo
uted shark does not grow to,h and grows up
3. The long-sn® K feeds mostly on cuttle-fis N
har haf {
4. The grey ° ost dangerous of #
7 feet. ;s also one of the m
Tiger Shafk is al sents &
5. The Tige ea. ned prese™
; er of the 5% ; t produced and flatt¢ jis fatera!
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Sathankupparp,
ast Coast. Though 1t

kam, Sadras,
ailing vessels, 10 save
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possible to reach all these fishing grounds in s
ds and back, to spend more time

;ilsrf: in going to the grovt
the ng Ope{aticns, and to be able to conduct fishing for mo
in year, it is necessary (0 employ power vessels of the ty
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Tt WADGE BANK

fanp-Lint FIsHING ON
ted for the first

AN ExpoRIMENTAL H

V.
An experimcntal fishing with hand lines was conduc
time on the Wadge Bank fron! February to April 1949, Two vessels,
M. S. Lady Nicholso? (length 107 feet, beam 24 feet tonnags
150 b.h.p. Clenifer engines, speed 3
Gouhar

namely,
85 nett, propulsion by (win-screw 12V,
knots with for 10 in number) and M. F. V.
Khaleeli (length ar 20 feety tonn ‘
screw 160 b.h.P: Liter Diescl engine, SPEC ha
during favourable weather, creV umber), and three Tuticorin ype
canoes (28 feet jong, with maximy peed of 15 knots .wuh Jugger
“ ; half ton © fish) were engaged 1n the operas=
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tion. The bas® of at Leepuraim about 2 |
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age 75, propulsion py single
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mg good hair | .
Coltan ity r:ct:-; ‘(‘;(;“J\m}meut quantity did not present much diffculty.
b0 pound of m:‘ DJ 1) operated in 7-10 fathoms obtained about
betlies (Leioggathys }‘“D‘h“w Savdine (Dussomieria hasseltii) and silver
vessels for abayt *5 “p.p) Brizhuly lit lamps hung on the sides of the
Sarding (Dussimier X.nmcs..duri”g dark nights attracted the rainbow
Incal bag-seine of m’} odssclm)and stlver belties also procured from the
salted in wet cunn 'b"\fmcn. The baits were kept either fresh or slightly

¥ vags. Even op occasions when there was no good

stock of bai { hooked

at, fishir g h

- g Wa p p W p

were oyt mto sma)l : ic::gnm hdhm e a e e "
pitces and ¢ en used a bait .

Ches 1
short DEriogg ' ofO«n an average abouta ton of fish was caught’
1S Varying from %dbout 8 hours. While hauling the lines
ladders cjeggeq ~65 futhoms the fish were found dead with
nd drifted awa out. DLL to this, very often the fish got un-~
On retuen ¢ Y necessitating the canoes to set out aad pick
board 1 . S. Lag Y ll_l'e anchorage, the catches were transferred on
were tien Japdeg i,‘ ¥ Nicholson and then sorted and weighed. They
Winthakapy; and so‘;dcanﬂes at the nearby villages of Kootpalli aad
AVerage about 5 qon r 2 PTice of 2-2} annas per pound. Onan
ll'shing- The ca(c:n of ﬁSh' were caught during the eight hours of
vina, g, Miniatyg eg Compflsed mostly of sea bass (Epinephelus tau-
janus ma‘abaricus’ -bleekefx and E. undulosus) and snappers (Lut
{Lethirinys) Were a‘nd Aprion typus). Few shatks and seabreams
WeTe  captureg onafé) obtained. On the whole 35.440 pound of fsh
295 of thdays of actual fishing on the bank during
¢ expedition as detailed below. Based on the

a total of 45 g
humber of |

urs ﬁshing and N

- the number of hand lines emp)
5 about 47 poyng per hour. ployed, the

. Analysis o cal
during the
{rom dept)
their ajr p
hooked g

Cateh per line

Kind of fign

Sharks Weight in poung

Epinephelus spp e
Apriog typus ) S
Lut janyg malabaricys 2t
Lethrinyg It japys i
Miscellaneous 2
1,422

Towl .. 35440

Details of the

during the nor hydrobiological conditions
ram and Rp?f)od of fishing have beeq fditions of_the Wadge Bank
a)endran (1954 ) ccorded earlier by Chidamba-

Economie g
. SPects 1~y { .
ness of the Wag ¢ loregoing resul
gc Ba uts reveal not i
7k but alsg the feasibility of exp;;?:g];h; :{;?);
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en of ldintha-

indigenous crafts and tackle. In fact, the local fisherme! £ the
karai and Cape Comorin were encouraged by the operations of i
such an extent that

departmental boats during the first five days to
they accompanied the departmental crafts in 8 canocs
rans on 10 days and capturcd about i0 tons of fish. The 1otal. C(; o
the eXperiment was Rs. 5,770-11-9, and the total revenue roalised was

Rs. 5,452 g detailed below i—

and 20 catama-
st of

Expenditure

Rs. A P.

Wages and allowance of fishermen 4,887 20
Hire and repairs of canocs 32715 6
Cost and repairs of gear 40 0 0
Cost of bait 105 5 0O
Totad .. 5770 11 9

Revenue

Sale proceeds of fish ' 5,401 0 ©
Sale of 222 pound of shark lives 50 0 0
Total .. 5451 0 0

al that such enterprises, if continued on a
« < . . B

when it is considered that the
at will last for about three

and wages and  alfo-

These details will revedl e o
long range basis will be very prohmblu,

. erime
gear purchased for the DYL?CHI esng oS,
- ite churge ane .
‘ enditure on hite ¢iHE ¢ the venture s made ona
years. %nghcrmcn can also be reduced if the venture 15 1
wances O ¢

« o eeve o
co ‘e basis by the fishermen themsclves. It h‘d; ’ho .\:\:rv l,:)g;;
oper " and altowances of the erew of the motor ves
admltted tha( t-he 93)’ (Of Rs' }1100 and ],483 rcsch“\,rc):y ha\ic not
ind their ru.nnmg f;gitnt as they form part of repular expenditure tneur-
een taken into ac

t on its ¢ fishing activities. E\.'cl\ if this
red by e Bt thi lining ona
is considered, there is every pos>szl

for this
commercial basis 03 the WiE" B;I; ot required in the existing cralt
i i nges |

venture is that radical cha

¢ C ative are,
are usually conserva

it men, who ¢ ¢ e
and tackie if the local fisher e e g0 10 deeper 56
with proper guidance and cncouragement induc

indi o ro-
i i indigenous gears, p
. N . the“‘ O‘Vﬂ - : )
and harvest jts richet fisheries “.nlt(htrmsport ! e o s for he
uic t

Vided facilitics are given for d . ote
ded facilities are g d to suitable markets.

fishing ground to the shore an : . .
The above experiment had considerable propags
e a :

- Nacercoll
0., of Nagercoth
enterprising fishing concern, Messrs. Rocl)C 8n(: t(lic Wadge Bank
has heen conducting fishing on the same 1inos 1

feep s
l\;\,p Al
ity of organising hand
k. A great advautage
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or-fishi :
10 give f;g ¥;&ssel on hire. The company requested the

Vessels are * '+ On reasonable hire. But as the
d with py (nOt 800d condition, their request has not
ent repairg, €Y lncur Joss by employing vessels which

e”gaging a mot
Deparlmcnt
epartmenyy)
€en complic
require frcqu
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Prawng form Sty Trawting Experivent
. an i
i€ and the EXperi | bortant fishery on the West Coast of Madras
Flshcl-y noi Mentg) fish

ing operations by Mr. Illugason, F.A.O.,
Ved thar piy,

Ous seine net ygeq by fisher

Trawl net is a better gear than
men to catch prawns.

Madras State, a Danish Boat,
‘P., Dan Engine was provided
During the period from 25th
was operated form this boat:
days during the above pefiod’
1963-13-0 were caught. T_he
eceived under F.A.Q, ajd with
nd jigs were of webbing 10/13

. g Inch gqp while the cod end was of 10/42
"D Circumfe, o Clched mesh, The head rope was of sisal 1% inches
gm_und Tope waq it 11 cork floats, each 6 inches into 4 inches. The
OIS, each yyjpy: 2T thickness as the heg rope with 17 lead

The net was “hung in” 20 per cent
el wire rope & m.m. in diameter was
Fthe simple otter Boards, each weighing
fhe line-hauler fitted in the boat, hau-
5{- The grounds between latitudes 11-30
o x. , ‘ongitudes 7535 feer; 7523 feet 2 inches
Were ﬁsh];;ldalur) ' depths from 3 to 6 fms. with muddy
tricd op cortai, ¢ same area ip depths from 10 to 12 fms.

: Occasions duyri : .
eithey Prawns o other ﬁshd Ting the above period, but with

g th :
Collecteq © Same perjqq from Januar

0
gs of Prawns
o
oast varying ip d ual

Prawns and catch landeq

Apriloirgjes at Tellicherry
was > A flat (raw) net
57 Poung o SUy prawng and for
Flay Traw] ne Prawng valued at Rg.
fee head 1 as a Cotton trawl net T
threads 2 ¢ body, wings a
_lhrcadsand 2 CCt Stretched mesh,

i tar. g

] were ysed.
s (frawhng wire eqsi)
¢ ce i

« ts inches a4

Yy to Aprit statistics were
ocal seine net fishing along

- For 70 fishing

o The bag mea-
ches ne aried from } inch

) ar th inch near the

he ground Tope o he Winge C(Xj € .d- Two sinkers 4were used on

th ang inc coll'nWebbmg 10 fathoms in length

Was  joined 1o the groung

. same period- inni
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et Was
. The net
crated from two Dug-out ¢anocs.
p

iod
. t the pefio
The fishermen belived thz the mostly

f prawns

Tope, This net was ©

inutes.
hauled up after 151“1 \::s) an off season for prawns ab
from February to Apr

o
. ood catches
nd sardines. But the g en : an
set out for mackerals 3 poat surprised the fisher ;

to t
obtained by the panlsh . walai” for a few days ;;Thseto 22nd February
they operated theif For instance, from_ and caught

p atch. . an hour a v
boat but with pooref Cdd Give hauls cach lasting din thesame
. aae P ; >’ operate
1954, Danish boat ™ hereas one Kolli valal Sand miscellaneous
2119 pound of prawss ¥ gt 500 pounds of prawn jod were not 18
ground could catch ;1‘?;’5 that prawns du:'mssﬂz’:-i n{ieihc canoEs COVE-
‘ his eXPHE " i valai® operatio anish boat
?}m.a}l’l f;Sht;ls ];md the “Koll:p;’:cd to trawling from the Danish
hick sho: g  CON
} arca . er hour.
red a very sma {1 miles P ] ecimental
which covered about *¥ ations were made during the exp
ing obserVv 1y, nish boats :— .
The follow: fs from the Danis rween 3 to 5 fathoms yiclded
trawling operati® to the shore betw f oy to April 1955.
a Trawling cloSfj ing the period from7 a;u:;i yns during _the
rawns Quiins ths above athom v 2
gaod catch Ofspwcre caught in dep n of prawns during May and

n . catc
But no praw s also Zzuth-wesc monsoon.

from the Danish boat while

June 1954, the d ob:ainedmh of prawns with this speed

¢
<imum spe he ca !

(2) The ;;mknots only 3‘:36 ‘speed was increased. o side i
en . ire used on e »

was found better thal . i of trawhng w':; ll)leLopermcd. Buc i
(3) Usually the ltetrxgw ere the net ;S(usually four times) yiclded

. th of wate wit

thrice the dep |

onge
this experiment that long

trawling was

when trawling  agatast

: ; he
S. bette . yrawling along t
better result atch was always f"”:Sd that whil :;: rrawl.
Cd . mea H
(@) The pyiously

This 0%
the current- el S
current, the bead 7oP :p SEA CATC}?F}- the deep-
ing and uuhzmgduscs and
. the cause
¢ methods © something abo\l;igmy perishable

BefO ntcn(’ aﬂd

sea catches, 1118 EF g ery prody

tion of spoilage s hi s
preven ity by virtue of i it alway
commodi yf the bacterial load 1 e and ¢
bec use © — bacterial, enzyma Fish in it
three ypes than the last. lime and ,

common in the s ut 8 - erile.
more anisms, n feeding, the g iously enough, 18 rid
Fmed i, cungf water, the bacten
ut

espécizzll'l,\/g 5
microoy Dependint ‘ b fse
nutrient med? gy fish fle
org
f these
lot 0 B

On the deat
9



after the death of fish continue
5 to simpler nitrogenous consti-
¢ of spoilage, viz, chemical is the
fatty) fish, due to
oils which therefore
n oxidative changes
Tyrosinase systems (Poly-
d, we can proceed further
the spoilage agencies.

ce of oplimum amounts of
and at relatively
bacteria to which

Specially in oily (
Y acids of the fish
Other less commo

Saprophytic

content by dr

the Psychrophil
which thrive e

10 consider this her

as for instance
les (heat loving)

Under adyer But we are not going

s¢ conditions,

8 it was found possi-
The tempera-

If it goes below 30°F, the

ing down the

ICIng, the jce Aif this g followed by

S€a water be

€ struck ip the use of ice. It
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i very
of preservation but is only 2

. rted
is not the “be all and end a )

: uch its application is to be res

temporary preservative, ;:)n,dvz:ySShort periods is contemplale(z o

to only, where Storage. ing can be noticed from the fact that rz l}:} ot
The importance or7lcl;“gm 31'5°F doubled the keeping t{;;tfercas "

of temperature from 3 33°F to 31'5°F was significant. e i

even a reduction fromd for 11-12 daysat 71°F the keep iacter;a h

31°5°F figh remain goo, 10°F rise in temperature ;::uis(;sy

hardly 30 }Cxlo;ixr}S; toEchic);iomw two and a half times rap

multiply and fis

en

Considerable development has tak
e

cold storag

i 5 °h as
:~n on handling and preserving fish sucb >
s age etc.  Much headway has not he X
y S(T‘%vler due to obvious reasons such a
d a tra

achi tc. But tangible
»cc of machinery, 'c '

f space, compacmﬁql sing made and it may not be long
restriction O in this line also 1s ;t < on board’ is evolved. Recently
development li:nt method in hand ]ng S I.R., UK., have installed a
before an cfie arch Station of e rc'search vessel Keelby' ’ chf‘
the Torry Rese + freczer in thel{ tsh on board a trawler ,mm?d,-
vertical plate contaﬁh at sea  Freezng i lity at the time of landing.

. Q < . va N R
gned for freezing s will assure prime d to a month may be pos.ublc,'
ately after hauling f voyage lasting up on board a trawler “1”} be
Also long periods © for quick freezing zen fish storage at 20°F,
The ideal temperature 4 safely in the froz . s this will give
30°F and this can be store Jwher will b ideads ¢ may require
board the trd 1t Glleting machmcr):l be possible

¢ to instd ; olfal may not be POSSIBC:

Bu dling of the Ot wle condition 1m
sohin
eeze fish Uf

Freezing and n
place in the share orgfareeZ
quick freezindg],. c;ecgn e

i in
made in han

Filleting of ﬁshrsgc
ace for storage. Butto!
adde? : pace and also e_ﬂicu.ntt;\'lrr
o o ethod will be N
il o poard but
mediately after 1t 18

ally used o ammonia
ms are also gener‘?”y i Use of amn
. e freezing SySt€ ly in canning industry.
Brin ed on
¢ us

ape IS

; afe since any Jeakage l~_
brine frozen fsi arboard the vessel 1S Q?Les“lf Froon " 1yp® of f:ttv;:‘,
as a refrigerant 0% U ferable 10 corrosive and ﬂo".""ﬂan:imwnd-
dangerous. Hence 'n_p0i50“°“5' nc_m-COts by the U. S. ~F.sh an et
gerants which ar¢ no{ﬁciem. Experimen fish at sea, with sub,sed?/ersc
besides being mOTC ° wn that freezind ¢ caused no m:qucd ua,‘ ment
life Service have sho freezing On shO’r > prine freezing c.q p et
thawing, filleting and res vessel ¢ DCI"WJ@O 1b. of fish pef L?;lcwhen
effect at all. On the [tf sz.are load is about ‘brinc tank at 0'101 ' lower
has been fitted up- T.(:; rotating drum in & In order 10 g'~[4 (129
The fish are move‘d V‘l’;ss than three h.oursf.‘lsh Holston (CFR !
they are froZ";nlilqnuid medium for freezing 1153,
temperatures !

. { per cent £
Cl2 brine (34 P ¢ 78
sugar-Ca at_abou
36-48 1952) used:d increased the ranf:er‘:ed. First class
cent CA CI2) ;ptic changes were 0
adverse organo

he wl
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Tequire three condi
L onditions, vi
oW temperature of Stz,rav;., (1) Fresh fish, (2) Rapid f
' ) apid freezing and (3)

. f[and/illg
mmmai"i“g(go towage aboqyy:
qualit N pgieni ar :—~Great
direc‘lyyot{nﬁds?' Improper l}?ai(;’]l-d tions, as thiscairsea S.Iliz:ldu‘ be taken oF
and allowin er the inflyence ofmg f“Ch as allowing fish tgli‘; non for the
ice will all ag the waste ¢ lie Sun’s rays, not gutting the fi ;)ln the deck
mocro-Organc_Celerate $poilage all around, and packing th is pr'ope'rly,
washing mus‘tsms, viz., about- 90The slime carries the hee fish in gn;)ty
gut contaip ,be done as expog; _per cent.  Hence rem aviest 102
* rapidly att’S Autolytic eqy peditiously as possible af oyal of slime bY
before ap Tck ﬁsh flesh, Y;l;s 8 well as PUtrefact'[er Catchu}g. ich
Principies p(lcauo“ of jce erefore gutting must ‘Le bacteria WhiC
and (2) Coo[o iof freezing, Cutting (195: done ‘at oncj
of comamin“e,SS. Rate of ¢ n ‘l;andling fish at sea, vi ) nrllen:loni' tws
tcmperalure Atlon and alsgﬁ’lbage on board is Cor;trolzl"d(b) ct;ar:imese
not yield of fish during y the conditions of ed by the :grﬁ
Tesult of irgnOOd fish, if i i:tﬁwag'e' Chilling with :)tlg:tagef o ti;
A7 obtaineg o SUtnE and eavily contaminated with et rl'oe ws a
and getting j Y gutting ang Washing at sea. On trawlers b:s:a’ . Its
ice shOUIdgblt down be|gw :V‘?;(qug }he fish immediately after ca‘t.e;g t
1 the max; ¢ used espCCiaup cked in ice as soon as possible. Ple ; m%
and stoy mum, orst y at_t.he sides of the ship, where heat lnty o
which ma;ge againg S‘hicond_mons. are the delay in icing i eakage
tions, Fishe the fish fye dx:S side with inadequate deplo g in sumgler
weather IShomd not be ys older than fish treated und y II}ent of ice,
'Cmoveé fiterna] C.rganex][?osed. on deck for too lon ef.ldea.l condi-
result in hile gum"gsu:ke liver and kidney mugta time in warm
on the dezﬁmﬂminalion t;y z muscle must not be slzshbz comgle:te.lyl
and the ep Tust be washedp \:e tration of bacteria into the ﬂas this VY”
cost a nyp l;alls thrown over blth fresh sea water (not h: besh, Fish
intestines 5 er of days in te oard at once. Lapses in cl r our water)
od fae, rms of freshness of fish. In (t: eaﬂlllness may
] rawled fish the

€ remo Ces are
ved by hosing th:%‘;iezed out due to pressy d
. re and these must

and s
od b

be fO”oWed

Use of w

Dlication ood ip fi
ion of ge sh holds i
anodizeq mﬁsl;ms' Only constS s to be discouraged t i
be ructions in light metal ]‘l’Prevent multi-
alloys, preferably

Sterilj us
1zed by hog seq \::t;gr I:lg entire hold-deck and
0°C i and hatches must be

. eep a
S0 due re good. There may be loss

f the f
e fish 3 to the
eading i, 0! the b pressure, when the juice is

Squeezed out o

Ice withouy spr

0 top
also in
creases the rate of spoilage

Oottom. . )
Laymg fish on a bed of -
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Fish must be shelved, covered with ice
. s =re for bet ity. Single
gmlvmg of 18" dfepth or boxing is superior to bltlelic qsltlglv:gge. SlFigSh
owed above this must be placed on a support above the next
lower layer. Gas storage (30 to 40 per cent C02) with icing is better
a}nd keeps fish peyond 8 days. In some cases this method iucceeded
in preventing somé of the oldest fish on trawler from il t
21 says after catching. By extra care and cleanlin SP;‘ a(fe “P .
of freshness will be extended from 6-7 days to fgsé e
fish should not be exposed to hot sun on the deck z-zlnd di?yfl;e '{1?}?

are large they can be bled.

Transport :—Rail wagons insulated with “fibre glass’

. - e 1 as ’ . *
and lined with aluminimu sheet with rubber gasﬁe[irs)g ?gr%mo“?
the ideal vehicle for gransport. Fz}eilities for bunkering ice Oors; is

f solid Co2 (dry ice) should be present Mg;e (;;'

hanging blocks ©
n warm weather. The car itself should be

ice also should be used i
provided, with salt and jce mixture 0 minimize the melting of ice

added to fish. Mechanical refrigeration, however, has not become
common in railways. The Fisheries Research Board of Canada have
experimented with mechanically refrigerated wagons,  Here the freee-
ing portion is in 2  packaged system’ or a detachable part going
in flush with the wagon, and can be removed from the latter when-

2°F (~18 9'C) was attained.

ever needed. An average temperature of ~2
Such a system is 'highly desirable m [adia, where fish have to be

moved over long distances.

For road transport, Op= lorr
very poor retention of ice. Uninsulated €0 . \
very rapidly. Jce could be d i a highly insulated con-

ispensed with, 1
tainer which could be prc-chilled so that fish could be pre-covled to
31°F before packing. Advantag

es of such boxes ar¢ (1) fish could
be properly packed jnstead of b

as in jce-packed box, due
to melting of ice and (2) consi Ithc net carriage
cOsts.,

y with murpuulin would result in
yered vii would warm up

cing loose
derable saving In

sh, made of light alloy,
or rail without
the fish market.
or wagon. The
Such a containef
4 load of 6 tons
well insulated
{ fish in ice.
¢ fish

port of frozen fi
avel by road

quayside 10

A container for trans

efficiently insulated and which can 1

handling costs during the journey from

This must be capable of beind placed on truck
entire container can be kept scrupulously clean.

with an unladen weight of only 17 cwt. can carry
and have a space of 560 C feet. We have now some
(not + refrigerated ’) vans for bulking and transport @
Shelving arrangements are SO perfect with wire trays that b
will not be crushed due’to pressure. The sizz of such tray an

trailers could be adjusted according to needs. The Fisheries Techno-

logical Stations Kozhikode, has evolved containers for transporting
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100 1b. ; en fish suite
and also Jarge gy d for transporti
2 Curi quantities upto § oyt l(nSgé small guantities upto
by three g of fish:—A - (360 1bs.)
. agenci *—As al .
tion of s 8encies, and here rea'dy pointed out spojl
salting fi potlage by varig consideration will be gi age of fish caused
salt i dsh 18 10 remove WI;S method of curin CI given to the preven-
which is U 10 the followi ter by osmosis. Tg};e . brlef.the effect of
and (2) SSo essentia] for theng Properties: (1) regres‘?watwe action of
. . Uppl'ession or des ngWth and acﬁvities ?cth{l ~of mOiStufe,
ce t:uc“on of spoilage org‘:ln’sspmlag; organisos
niratio isms, which ¢ .
0. By the action of salt ba;:l;;;

effect » is
also respongi

autolytic
nZymes
o . s of
e Sdaei:ed Inactive gt hiﬁ;h
retards the auu;gl S
ysi

" .
ike oxidatiop or hydro]
roly

aﬁecte
¢ d by salt and j¢ any

atly §
y fish are not prefe
Ire

As f
Widely ror the a

ble for the su i
! ppression of b i
e oy acteria. The
- conc:;tf:ts_troyed by denaturation or 31;5
ot o Buf(:;s% Hence quick penetratio?
e opn. Bu ar as the chemical chang®
s are concerned, they are Do

» they ma
y acceler: -1
d for salting, rate rancidity. Hence usually

licati
Y prevalent Pplication of salt-curia

:\ie eurd on boar?: lSEchmmg or ffeezir%gt.o (Iifexs ;e? catches, it is not
estr:&l.l;n but for sa);ir;; ﬁ:?c 1.'“; are not Tequi[;esé l‘fareli‘( that fish
Ishme . are iced on or fresh i
fish Saitingnti;n i’ff u: lr}dla, where Sahegoaﬁr;ih a.ljd. salted in S;Z:e
then in shore, anerp a;_t’c_ed on board and if 5 n .great demand

catching. Fish for Sal(‘: illing the fish on if this is not feasibl
ting should be of bestb::r? immediately a'h:r’
ality. They must be

must be gutted of slime a
olase product and decapitateq, Th‘;‘e blood and if the fish are bi
The head ;5 precautions will easure a ﬁ:i
bone removed first cug
ved off, the
and bloog 4+ Preliming n the fish is spli
commonOd T Then gat hlnary Washing in Seapl;t{;:gen and the back-
sharks’ e.tc he split fish ;lrea?phed' In India ¢ dryr Wl]l.removc dirt
and salt is s They are arpap scored * if they are lar salting” is quite
and the o Pread on the fi g’efi skin downward ge fish like seers,
wooden vp MOS layer ig lesfh side, Layers ofrﬁs and flesh upwards
from fisy gts (if on veggel aid skin upwards. § Sh' are thus arranged
drained O;Sh,a“d orms ts))r or in cement t.anksaltmg may be done in
Malabar ¢ « The nptimumme V,Vh“ch collects at t.h Jalt extracts water
Station, Ko 3V been ratios of salt w0 b e bottom and can be
‘§HVer be]liezzhlkode~ Certaiorked out at the F'e ar?plicd to fish of
ie, in entire soles, ere, aren small fish like Elshems Technological
relished bye‘)’- They are \hnot eviscerated b ngraulis,  Stolephorus,
CONnoissyrs, A?n Presumed to dUt salted ¢in the round”
er the fish are e‘VetIOp a peculiar ﬂavot;r
stuck-through’
gh’ by salt

and so
)
hey are rendered inactive. “ [onic
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ed, piled again and weighted with joad so that more

truded. Then they are hosed with clean sea water
ues or hung i1 hook in the sun to dry. During

. b is prevalent during a great part of the fishing
season in the west coast of India, artificial driers may be made use of.

The Fisheries Technological Station, Kozhikode, have a method
of drying fish with iafca-red lamps which is also coming into vogue in
Japan. Drying with infrared lan_1ps in suitably designed chamt:ers
will be a very efficient and economical method for the monsoon month;
in West Coast. When the fish are well dried, they are removed and

packed.

Now the trade uses 70
are not package—concio'us ye
For example they could be

they may be remov
of water may be ex
and dried on barbec
adverse weather, Whic

stly the pal'myra leafmats for packing. We
{ to appreciate appealing types of packages.
acked in waxed cartons, moisture and

vapour proof papers, or in metal {oils: On the basis of our experience
in the packing of semidried prawns ¢ ylkathene * appears to be promis-
ing. These alkathene packed cused fish could be stroed in tea chests.
Shortcomings of salting ﬁsh:-/Unlcss salt of very high purity
Na Cli percentage of not less tha‘n .9(, is used spoilage
cannot be prevenlcd. Presencclof excess of calcium and magunesium
salts retard the Tate of pcnetruuon of Na Cl and this slowing down
cncourages spoilage of fish. Excess of M8 C’; causcs spoilage by
its capacity 10 absorb moisture and thus rendering the dried fish
moist, Presence of excess Mg 2%« |mpar’ls a bitter taste to fish while
presence of calcium salts £iVe & cchalky’ appearance. High amouat
of sulphates ar¢ also deleteriou of fish.
1t of salting the fish e ¢ denatured’ and
ity decreases. Though sal are not_ so rapidly
fresh (ish, cause disclouration

having 2

pro&eihs ar
ted fish

g a resu
pac teria

their digestibil

spoiled b micro-organisms as scl
a‘:xd $ i}lla ¢ of salted fsh. They may however D¢ checked by
P t low temperatures of 5to 10°C.

Of hlghly salt

1t and DY storage 2 res
salted fish 18 ined by the presence
in sea water an
alt to be use€
f the coarsc big
ous 1O USS crushed salt for

sterilizing the 53
The spoilage of

tolerant bacteria dsea fish.

d, salt of highest purity only 1§

crystal salt, it has been
a bettef product. But

trate 8O rapidly that it will cause ¢ salt-bufth

wdered salt will pen¢
powes of fish curing salts is 94 1O 97 per cenls
y pure Na C! is desirable. Bul @ small

At.present the Na CI content
is considered 10 be necessary 10 give a

red product ver
f Ca and Mg salts ¢ i
Iso give the « cured flavour

o type of 8

As regards t
{nstead ©

to be preferred-
found advantage

tised in India and it has no special advans
of Na Cli is guickers

Jting is not prac _
which peneration

Brine sa )
Jting® 0

tage over ‘dry §4
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fruitslter Uaste £ lombo,’ wa}:"&taka coasts ar":ie salung ©
08 Pithe oy 6 it product. 1o\ reonts weem prodv” ., Fish meal and fish oils—Fish meal and il industry B 2 ¥
salt ha tfi obiuy, Sa th 5 layer . ‘In this method zm to have . (hsem‘al one, which is yet to make headway it India. Especiaﬂy when
with hs ‘Strllck_ Oth or ¢y an), in cem of ‘gorakapuli ( sh and S,a“ e deep-sea fishing activities are multiplied, there is a efinite peed £0F
circyl €ad iny, r‘hrough, :)hadd,-ng morem bins. It is hepu.’p of dried ?bye product industty jike the meal and oil industry t0 utilize the
that ar fashiop and 1aj] o sh is rerz and more of saivlly‘;elgh[ed arge catches.
as One utw oved . hen the :
P ackingl?huc of rnoé‘lbove the ;rd and after aand arranged in barrels Eor Meal for anima! feeding 7 be produced by simple proces®
I a by ]e arre] wl.stUre as he_r, it is heavi;ranglng the layers in a’ oor example the waste rod.UClS of fish canning, salting Of filletting
Place fore) the barr]th. fish (rgoSslble is squeey stamped by foot, 0 aperaﬁ(,ns, viz., heads entails. €16 378 first ground and then dried 10
the fish iy rek OF elis plugga ool 6 ood out. After tightly @ steam-jackets? arier eitber vt vecl action or without it A
tb o Poure:jl sink furt;wo before »ﬁand kept in thi mackerels may £° ying it may be pressed and ground 1t° powder.
op. again oy t;r and the ;Eflly sealing. ]S)Co.“d“ion in a cool When whole fish are useds a‘dlffefeﬂt £_nethod has to be followed:
The e fish ‘hmurme that oozes OUrl{Jg this period, The Fisheries Technological ,tanon, KOZ‘_“kOde, produces wholesome
‘ goraky Preservag; gh the bung holzt is not draine d, fish meal from fresh shoaling fishes, like silver belties, catfishes
Organic Pul,‘g y 00 action provided at the mack.erels, 'the_go_gglers, soles, )eWﬁSg' etc., and this is utilised bY the
Other 4 acids gy Proper chy is brought ab veterinary ms‘uu'mons for apimal feeding. In fomc western countries
PPears 1o Presen iomatOgr aphy it hout by salt as well fish meals hyglemcally prepared from freshfish, including shark are used
ar Fish pick € Citrig ac'r(lj gorakapuli Oncals) been found that 1 o even as gman food.
e id. ’ ei wo . .
rem;aUght lhe; » Sauces, of ing tartaric and the when fatty fishes like sardines are uscd the fish must be frecd of
jaln in ¢ » ele —W i s cooke and ressed to separat :
action }, the * seqg» e salted hen small clupci o:l.' The fish 18 € ine p ‘ parate out !he oit. The
Viscera Ut contjp £ brine in the round”’ lupeids, whitebai residuc known 88 ¢ gyano’ 18 ot a pef ect fish meal in that 1t still
°rma,? here isaua“Ce of o formed. Due t in vats and a”O:t etc; contains 2 1arge quantity of fat which may discolour the meal by
and 5 10n of g fig Step-wige Ezyme action (b 0 repression of bwed ‘:1 oxidative browning 2% roduction of rancid odours. Hence further
Nt 2Cids ' hydfol}'satydro]ysis of fish arore af the pre acot:ﬂo treatment is BIV® t0 qract the 15t (908 of ol This can also %
e valye,  PiSisa ¢ containin proteins, res esen utilised as festitizer 1€ he plantation €°P
typically hg proteoses , resulting in the ) ) .
oriental pmduétpepmncs, peptides Fish manure: = gutting operauons arc carricd out on poard
and has got high the fishing Jessels, the entrails are thx;lown tzlvcfr b(lmrd, lns it 1 not
. _poard ; a8 urther 1heY will be
practicable preserve ! on ’ .
es of contd jpation only. But on the shore, 1118
o convert these guts and gills 1010 very
al Station, K ozhikode,
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fish anq ”g’ng —This ; € smokeg ;Z'h% Tech“mogic;fsssary' However West Coasts-

;SPCCIa"y _Ca[ s(ridess one of ) hawng very tation, Kozhi- ‘ The ‘sclf—brme’ formed in the fish curing opxmlwns is aho .A
ish are o I Amer; have bee € most effici good appeal. ver valuable certilizer since quite 4 £00 amount of soluble protein
rine. Blained, 1hey wo o o made i tent method 5 . o oo dried and gsed as manure
the dffeezing f, » they coult;)fwa . “;n the techniqu s of preserving nitrogen 18 presem n it Hence it is drw
remove:;'u:zion rfcanning. be broughhtcn l}ixrge q""‘n(i?ym this aspect especially for coconut plantahons. k

of ai ., mi e sHl as anliies of sui , . ai ough chark=
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ailed descﬁy Sterile prms by the hlples of this m etter by liver ol for therapeutic se, alone justmes ;hc' ccp:SgJ L? g
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¢ here. Y canning piOneeﬁng ork in this State, ghark livers were shown 10 be equally
good if not petter sources [ vitamins A and - The oil from the
liver is extfacted by methods similar 10 those from pody. Hiver are



disinte
grated
The oil i and
o i]g t cooked .
oil is finauyhi'; Pbressed oltl(t) break up th

i e

en (.?23 Centrif'ug;;e”; and relegse the f

ffament Oj) F:r clarification T?lté
ctory, Kozhi )
' Zhlkode iS

havin
aving upto
vitamin o da
oil, Th
gFOup v' . € liVer K e
and ca "tamins inc) debris wijy Eel a satisfac
ttle u b . tor
feed. ding Byo € a rich so Yy recovery of th
.- Sharkfing 4 10 can o oporee OF nitrogen an dor
T-east Te pre itably used
f where it : served ed as poult
Tohoed Sznd a S():]tpls a delicacwnh salt and lim . Y
Shagreeirk skin ma[;reé)ared from 3:3 shark-fin er :;d exported to the
. The poccn.., utili is is ays contain X
pharmaceuﬁca] Doss,bimy Olf{lsed as a Spec?p)preqated by thea é)rf)tem
PreparaﬁOn Ob(ajning va a leather - itis k hinese
S, from the ola nr(lious hormone enZnown as
s and organs yme and
gans of shark
are

MALABAR

AWLING ALONG THE
SHERIFE.

X{V. SHRIMP TR
COAST - 1955»—-56‘ BY V. JOHN AND AT.

INTRODUCTION,

awns) form an important fishery on the M
the first tea OF twelve fisheries in quantity
e by the fishermen with their indi
amounts to about 1 s of rupees on the average. The are caught
from the fittoral waters of the coast from May to becemb)::r th’t ::‘
period being september-ocwbef- The experimental shrim ’ tr:w]z)ling
operations conducted on this coast from Tanur to Man 315 under
the guidance of Mr. G s. Iljugason, F.A.Q, Fishery‘ Egn ir:e’r have
proved the existence of rich shrimp grounds along the Ma%abe(e coast
from December 10 April also. Thus it scems possible to tdrf i
from the Malabar Coast almost throughout the year if priepcrs ;‘xrsl;:s;

craft and gear aré used.
DgscrIPTION OF

alabar const
and value

Shrimps (Pr
genous nets

raﬂkiﬁg among

The total catches mad

} lakh

FISHING VEssELS Usip
provided by F.A.Q., is 22 feet in

1. Danish boat ._~This boaf,
length and 7 feet in beait It is fitted with a 10 B.H.P. single cylinder
d reversible propellor. It is also ﬁucé

_diesal engine an
Mauler ” and .“ Rail Roilicr " for hauling up the trawl
dy built of Danish-grown {imber with a high
w and cruiser tyPe stern. IL S light enough to be hauled up
ch when hard e pot within €asy ceach. Its hull and
well protected for beaching: This boat requires Just four
men (0 work and the engine is simple 1o handle consumiog low
quantities of fuel.
2, M. V. Samudra .—This is & reel gill net wooden vessel allotted
der the T.C.A. Programie. 1t is of fength overall
1.50 M, Draft, 2’2 inches force,

2-stroke semi
with a ¢ Lin¢

wire. The boat is Stur

flaring bo
on the bea
propeller are

to Madras 5tat® un
10.40 M, Breadth, 335 M., Depths :
aft, and of gross tonnage, {1.06. Touwl capacity is

Dicsal engine of 42

3 LD-G Yanmr
There s onc
is 8.222 knots,
heon Juniot
3 tons capacity-
[ 250 galtons and fresh

and 4'2 inches
30.0.9 C.M- It is powered by
BHP.of 4 cycle vertical solid injection.
Amperes 10T lighting. Maximum Spee
It is provided with an Fcho sounder (Rayt
and an insulated fish hol (1.2 Mx. 1.5 M)of
is C“’W'aCCOmmodation for five, fuel storage ©

Il forward, with the

ank for 100 gallons. The whecl hous¢ is we
rn is broad and square providing
. roller

gunerator of 3
R.P.M. 800
Fathometer)
There

water t

cnging pedded under it The ste
enough working space. Deck machinery consists of @ woode!
diameter fixed on the stery gunvale. This has
O, was fixed

fong and 1 foot in
been remove and a small trawl
just behind the fish hold hatch.

holding 109 fathoms of 8 mm trawl wire.

winch provided by FA.
Each drum of the winch is capable of
The main engine drives the

4 feet
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winch through beye) gears,

. the
Twoiron rollers were also fixed on
stern gunvale, each jp a line wi

ith the centre of the winch drum.

DEscriprion OF TRAWLS
at frawl negs
T¢ operated from both the Danish boat and MZd
The net useq for the Danish boat was 30 feet by hede
Samudra opergreq the 40 feet trawl. The nets were m:nd
13 pieces of Belting. The square, belly, wings jips esh
re of webbing 10/15 threads and 2 inches stretched mTh;
od end wag of 10/42 t, and 1 inches siretched mesh. cor
was of Sisa] 1} inches circumference with 10 cork floats was
awl ang 14 cork floats for 40 feet trawl. Each float sisal
6 inches long ang 2} inches ip diameter. The foot rope was alsol and
1} inches jy Circumference with (7 load weights for 30 feet traw
23 for 40 feet traw)

bb-
. « Each lead weight weighed 250 gms. The we
Ings were hung 2% to head ropes.

No-overhang of fl
Programme we
Samudra.

up each of
threads we
while the ¢
head rope
30 feet 5

OTTER BoARDS
The Otter boards used

from “ Samudra’ were pl‘OYidCd by F-P:gd'
Each board was made of 4 pieces of 5/8 inches _thxck_ hard wtical
37 feet long and 2 feet broad strengthened on each side with 4 ver The
t inches thick jron Straps rivetted together through the WOOd'. ches
lowder edge of the board was of iron i inches thick and 2 in 1bs.
broad rivetted on (g the iron straps. Each board weighed 40
The iron brackess 5/

d as
8 inches in diameter were fixed to the boar
shown in the figure,

in
The trawl wice was shackled to the centre hole
the iron bracket of the board, .

The Otter boargd

S used from Danish boai were also prov-ldkedharg
FAO. Each board was mage of 2 picces of 2/4 inches thic
W00d.42 incheg into

] . : inches
21} inches with 2 vertical i inch into !i'lins in
iron plates fivelted together. The iron brackets were 5/8 inche
diameter apg iron shoe % inch

Wide and 1 inch thick. The details
are explained iy the §

gure.  Bach hoard weighed 28 ibs.

i, Beypore, Katlai ang Elathur rivers fi e
A tocky patch lieson the south-eastern entrance of the Beypor
Tiver, which j only river navigable throughout the year, ﬁ-‘fe
Average depth over the bar being ¢ feet. Rocky shoals also lie
SCattered off Calicyt UP 10 4 miles fromy shore. Tellicherry cgastal are.
is of alternate cliffs, with sandy beach, fringed with coconut trees
North of Tellicherry Up to Cannangre the coast is finged by rocks
above ang below water, Koodali, Anjarakandi and Valarpatanam
Tivers flow into the S€8 on this coast, Riyer Netravati flows into the

of cotton provided under the T.CM- -
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ve
ma“ n teams
o rous W L T
oast. Besides num; become shallo ud.
Mangalo™ &7\ monsoon an as is of thick @
tea on th?;i sring 1he sout*};t,atum of these are
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along the Tenicherry Coast whep nearly 111 tons of shrimps and mis-
cellaneous smy)) fish were Caught, fishing ?or 60 days only in a total of
203 hours which works out tq 431.3 pounds per day and 127-5 pounds
per hour, T fishermep believeg that the shrimp season lasts only
_from J.um: to SCptember, though smay quantities of shrimp were caught
M their bag seines (Kollivala) during January to April. Kollivala is a
local boay seine with 5 head Tope about 80 fathoms fong and ground
[ope 43 fathoms, The 48 measures 40 fathoms in length. The mes-
hes vary from § ne the month to 1/3 inch near the cod end. TWO
.Stone sinkers are used on the ground rope of the wing. A coir Webt{'
o 10 fathoms in e 8 fathoms in breadth and 2 inch mesh,
foined to the 8round rope. This net is operated from two Dug out
fanoes. The pey is Cartied in both the canoes with the bag betweea
them.  After e the ground the canoes move-away from eac
other acrogg the t paying the net. They then clase the net along
the current, g, about 15 minutes and then haul up the net. Tt\lﬁ
maximym ollivala on the same ground off Tenich_er.gii‘:of
W0 canoes during the period from the mi et
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and 93 ¢ 40 minutes, 439 pounds was therefore the catch per day
Pounds aqn hours Catch,

The appendeg Statement shows the details of results :—
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Sratement showing the Details of Shrimp Trawling along Malabar Coass
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Two canoes. Jan. to April ’55. Kolli Vala.

do.

2

586 71.0

8,800 366.6
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AN EXPER ENTAL INTRODUCTIO ’
e EXPER! OASTAL WATERS OF TUTICORIN

EC
DRIFT %%FL;NOTFHM ANNAR, BY P. I. CHACKO.
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tTOhe pos ST in ong peTr?cegd:;: oo MRS, each one iy o adjacent
Syste b walls of the chamgavny’ but *¢Parated by a thin septum.
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al
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1 pig 4
e generd - F1G.
nature of the g F CARCHARINUS TEMMINCKI
STER O WO parmers
When viewed

artner is the

N .
2. DoumE M s to be formed of the fusion of
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two €yes are

d The
outh.

very much shortene
n front of the m

d midventrally just i
ther to form the monstrosity
External —The colour of the formalin
specimen is greyish 12 \ho upper half of the body and dull pinkish in the
lower half. The caudal b a black posterior and lower edge. The
first dorsal shows 2 sl plackish edge. All the other fins haved
light edge. In the disposition and nature of fins the specimen exhibits
all the type cbaracteristics except the complete absence of the anal.
The pre-oral porstion ¢ the head is very much shortened and
curved above the eyes forming a small hump, and it stops in @ point
just in front an above the fusion of the ©yes.
The eye-— e eyes are fused together forming one bi
. located ventrally beneath the cervical hump and just
There are two separate

The fused ey is A
he mouth above the upper jaw.
two cornea. Though the cornea appear

in front of t
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[n the X ray photo
its anterior end- The olfactory capsules ar¢ Ve
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The ventro median cartilage is also
ide Fig. 10).
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any of the internal viscera.
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tion 18 probably the result of undue

in the uterus bending

It appears that this malforma
f the anterior end of the embryo 1 .
ndue compression the
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¢ type is Strong
without any
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developing €¥® got squeezed under the bump and got fused together.

pussumierl. FIG. 11
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Fig- 12). A a and other external features do not show

1l intemal viscer
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nicti
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XIX. THE OCCURRENCE OF METAPENAEUS MONOCEROS
IN THE UPPUTERU RIVER, WEST GODAVARL
BY A. SREENIVASAN,

the f};rawns. occur in great numbers immediately following the floods in
the Crty r.mle stretch of the small river Upputeru, which, startiog ﬂjom

ollair Lake, enters the sca. The bulk of the catches are mainly
Metapenaeus monoceros, which constitute nearly 80% of the crop- The
Catches increase from August, reaching the peak in October and there-
-after decrease below normal from December onwards. The periodicity
in the occurrence of these prawns in this locality is correlated with the
environmental conditions of which, dissolved oxygen, salinity and

alkalinity play a part as indicated in the table below :—

Table showing t/z_e chemical conditions of the River Upputeru.

bwe, | Pars permilion  Diened S
Free C°, C°; HC’ me/L, £ Ngcl)-
23— 8—47 120 2380 28 01135
27— 9—47 60 1846 58 0-1071
7—10—47 60 1678 53 0-1105
28— 10—47 e 90 1189 64 o' 1187
9—11—47 e 451799 59 01252
7—12--47 .. 30 1983 60 01574
18— [—48 L. 36 1909 54 01631
4— 2—48 1-760 2105 36 01780
25— 2—48 1o .. 2471 19 0:2530
5— 3—48 .30 2715 28 03313
16— 3—48 .90 2480 43 0-3577
15— 4-48 . .. T 23640
30— 4-48 4-20C0
8— 7—48 16 2824 63 6:5100
31— 7—48 - 06240
2 9—48 L. 15 1957 44 01640

From August to the middie of March the water of Upputeru is
cetish and the salinity is very low. When floods cease, the

almost swi
salinity slowly increases, to the maximum in July.

14
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The year can be divided into two periods from the data for dissolved
OoXygen.

The first period starting after the floods, where the dissolved
OXygen is generally more thag 5

: mg./L continues upto January. The
second period starts from Januar

y and lasts upto August or till floods
sormmence and during this period the dissolved oxygen is less than 50
Mg /L. During th

e first period Metapenneus monoceros are found 18
abundance and i the latter period are scarce. The absence in 1arg®
num.bers during the second period may be correlated with low Oxyges
tension. The observations Tegarding salinity corroborate those Of
Panikkar that M. m

. : Monoceros gets completely acclimatized to freshwatef
conditions even n a lowy salinity, viz., 01071.
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given in the table as there are no specific names
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or TiLapla N PURE CULTURE o
invesngak‘:

Titapia mossambica alone W8S § by ra0
conditions, like 2 patural poB 5h i
ver and irrigation Wii ff S‘:; typeS O
jffere .
ad out the effect O he wtiliy

ally to find ©
4 India for culturé q

GrowTH

un de}‘he'growth rate of
Water different ecological
ratiy » a patural pond 'fed by i
wat e studies were initiated 0 find ont t
of 5’3‘011 the growth of the fish and incident

arioys types of waters available in South

Tilani
Hapia Mossambica
m one and e

Methods.—The 1arvae of Tilapia were batched fro g
$ame brood of e¢88 in the laboratory and when they reached 8 size ©
40 mya, they Were introduced intd the pieces of waters 83 follows ==~
Size amd depth. No- stocked:
1 pond fed by rains L. 120 x 35 X 3 0
5. pond fed by ziver = 1507 ® 45 x & 100
. 50’ h 4 5{}’ » 2%( 24

3. TIrrigation well
pas beett kept at the usual rate of 1,000

g
depth of 6 ft. that kad been
\ ter of 8B average ¢ep . that ha
?ngcmr;gsype:hicfexpwmwg on the growth of carps in this
QR?WC n £ the pob ad the well, only the lowest depths
station. 1n ﬁ_‘""‘ ¢ fowa:ers . pave been taken into consideta
'ghxch 1§§§egp:e§e§0 e hat The ponds and irr;iit;gi
on ip fixin ce a .
: al )
¥ell were netted s;;;k; the e catching ﬁfS};! each time was fixed
he number of € as follows -~
ace o to the area of the watef spread N
ording by ains 20 timnes
! Y a0 do

’ jver .
5. Pond fe by 1 " jodo

The rate of stocki
e of wa

stocked
meshed cast net on

) ; yaking 010 consideration the
¢ of fishing efloF i ;

Such @ fixed num; the arigiot) “"’3‘;'?,’; siogl;fgl fbg;g:esd t ;t}gi
area of the waiﬁfﬁféremiai effort® u; thz::dw ﬁ;c S arest stlimeter
possible erfor ¢ their 1o od i oh

xeasu“" ~ xgs Biso were poted i s

were caught were © | The sexes &
and weighed 0 the ﬁearéﬁfgt o5 any €888 wside th:; ;z;’::i’r:m;f‘_ “;‘:;
case, Close WAt fese © 5 mm., catching

: cof : pelow 25 T ,
ﬁ"ahcs examiged 25 d‘::got pring ! p miﬂ X so  WEIE done.
Since the cast net 4197 yeton $615° 4 nunber
the fry below this 8% ¢ a fixe
reen 3isO W

The Velon s¢
‘ W5 ’ ‘
e v f010 1. pond fed by fams‘..é 1imes
2. pond fed bY river...}Z "
3. JrrigatioP wells.ooe? ¥
i



210 ;
ANNUAL REPORT OF THE

In using the Vel

hauls e taken omu Sereen it wag specifically enforced that the
irrigation Welnearert)}l] 0 the marginal regions of the ponds and
small fry ¢ € surface

at get rof - In nature it is found that t.he very

> €ased from the mouths of the pareat either by
o the very fringes of the water line %
well, keeping themselves just 25 to|

¢ factor, regopy t
€ irrigat;
m. below gy  Bation

enforceq hat the 1 - Soig using the Velon screen it has specifically f
Surface, is neceg augs Were taken only along the water line at the:r
that were ot repr:arlly Tought in the hauls only those size groups’
Measureq I theiy leseme _1nthe cast net catches, Aj these were ;
one of the Sma] fn Bs in mm, 1t was not possible to weigh each!
08ether for eacy vy, 204 S0 all the fry below 25 mm. were weighed]

Vdrobioy - Water piece at each time. .
raing ~I; tological Conditions

i
i
is a of the three waters, (1) Pond fed by
Ietaing g i ectangulay pond

120" long and 35" broad. The tank!
. m )
Durmg the ra; um depth of 3 of wa

water has
fresheqs o4« 00th of Novemb
maing an IBcrease 1pe depth o
3108 4 depyy, Of 31 1o 41+
) p e

0 .

fong ang ”Sd ]{ed by rivey Water :—This also is a rectangular pond 150
taking qff from 1o The water 1o this pond is fod by a sub-
month of © Main channej of the river Bhavani.

monh of s Water'can be drawn into the tank at all ¢
changey does €t¢ 15 no possibility of drawing water since the main
the water ley, ot work. So except in the month of May, whenever
leve] of 6" 3" i gotes df)wn to 5}, water s lgg into the tar;k and the
a0 Ogly g, Li0tained. Tn May the Zater went down to a level of
0 June water could be drayp in again '

ter at the height of summer- .
2 maximum depth of 9’ of watef-

€r 10 January when the rains bring i8’
f water, in all other months the water

channel:
Except for the:

arth to 654'. Water is.
s water from out-
The well has for an appreciabie
2 m; 8 of sand and mud ia between.
Wh ‘ Or every day in the forenoon for
:mpmg is smppe;n thge dep‘h_of Water lowers dowa to 2}’ the
Wer than 9y Water in the well is never brought dowa to

Noon th i
A8ain reaey ; ¢ well gets replenisheq from the
ar. €8 1 H
8 are very occasiony a:lsdmammum depth of 6,

°nly in Qgtop SPread oyer the year.
14 days the o °r 1955 the leve] went dow
S the rangcnoD o level of 6’ wa

. ith
er is Pumpeq by Stretche

But rains in this
The 30’ level was
0 very fast and in
ot s reached. §o for
‘ thSico-ch can be taken as 2Y 106,

Thished i Table eifnical factors of these three pieces of

imes, In the

1

i
BIOLOGICAL STATIONS - he
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of hydrobiolog
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d fed by 1
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26.0—257 10
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Surface temperatu 7.8—30 T o0 130- .
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pH " Nil—0.194  Nil Nit | Niltotraces
Phosphates Nil 238 1.8—70
Nitrates : 0.48—3.4 1.0—2. 9'2,,25.0
itr o 380
Silicates o 12 rence of 8 very
ides he occur . d
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BIOLOGICAL STATIONS
TabLe VI—Showing the mean Sizés reached by male and female
Tilapia of the original stock.
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METHODS
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CONCLUSION
The results of {aboratory expe imits of d'l‘.‘m“
of the effluents of the pbleaching factory Was fo pdto be 1 .
Actually there isa dilution © ¢ 3600 times in Kalmgarayan
channel throughout the year. No further treatment effuents ©
.the bleaching factory priof t0 the dischars® into the © ¢l therefore
is necessary to make the effluents harmless 10 fish life of planktonic
production.
The reduction in the gshery rentals ©
does not seem t0 be due to any P jonal auses from - mpeti-
factory. It may be due to other €2 k compe
tion in the public auctions, €tc.
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Kalingarayan channel O it
- - {00 yards
100 Ya:ds A:ﬂiznffu beg)w
w:;g,,c \ efffuents: cﬂfif’f&
T e T 30 e 245 pm. 3000
tin? 271 272 271
mperaure ' 66 54 6
Dissolved 0, Mg/Litre 66 " 6"6
Corbom ) Nil. Nil Nil.
Carbonates (ppm.) 50130 2135 20074
Bi-carbonates (ppm-) 52 o ol
P 265 300 265
Elec. conductivity 25 p 2
B.O.D. days ” > NII,S
| g Sfi} Nil
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Oscillatoria B o
Chfﬂraphyaceae 350 |
Scenedesmuyg uo
Microspory
Pedi 250 ,
diastrum - 250
Baeillﬂriaceae ] B
Navicula
36
SYBedra 150
C
hia 300 300
34
60
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1300 -
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1Y OF SALTED

XXVI. |NVESTIGATION ON THE QUAL!
FISH SoLD IN THE MARKET BY R VENKATARAMAN
AND A. G. VASAVAN
INTRODUCTION
As a result of 2 number of experiments conducted at ¢he Fisher®
Kozhikode, for improving the quatity of 5 fted
i ality

Gtation,

Technological
e to arrive at certain standards for judgmé the quk
35 40%

fish we were abl
of salted fish. THC moisture content of the fish should b
and the sodivi chloride content 20 - 25%, on dry hasis, t figures
varying consi erably according €0 the species and size of the fish
(R. Venkatarama? and A. G, Vasavan)®. The T.V.B. (Total Volatile
g::s) is taken 352 standard of judging the quality of salted fish.
200 g}les in the initial stages of spoilage had a T.¥3 value ©
. f80&3. per 100 gms. Properly salted fish remained 18 good condt
ion for pot less than ninety days. After Gxing up 8¢ quality
standards for the salted fish, investigation on the arket samples wete
taken up to sc¢ 0 what extent theY conform 10 the standards
arrived at.
MATERIAL AND METHODS
o following fishes were coltected fro!
casons

Representalive samples of th
in diffcrent

K ozhikede and Nadakav

4. Kozifikoa’e market~
3) White bait beach dried (with
after s (6) Sole fish,

alting, (5) Mackerels,
cellanequs fish.
us fish,

B. Nadakiav market.— (1) Mackereh G :
(3) Chooda (Cluped lile), (4) Solcan ter bellies-
d for appearaf® ipcluding &

i mples W t
flesh was

The samples WEre observe
of ‘red?, odovl and texture. Representative $
fully the free salt present on the surface
isture 30 a
; was treated

after wiping care
minced jn a meat MNCEr thrice and the mol ¢
Methiod? 10 gms. © ineed 85 .
i the T.V. . was determin®
} servation an

i Sardines:
i dried

as per A, 0. A Lo
in a 10% solution of trichloracetic acid and 19 °
according 1o the method of Conway® periodica A
chemical tests were carried out oft preserved samples © A

rket are

RESULTS AND DiscussioN
amples collected from Koz
adakkad :
Kozblkode

ysis of the S
- of samples rom Na¢
le of silver slie fro >
o, Free water Was oo0zing
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5.
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ame gqp O g Y appy; nd alg
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n?(l?nlzifs of necoloura ong stf:laon 3 s'y small, it js ysually dried
S Withey,. White "bd CTumpjeg 1 wit?”“g without salt
to n 1
e i two months, 1
Ppli ofefnraemed inccgej On the other h;nd
icar; : .
C.a.uon of «. Of‘mou]ssd C‘;‘;c.imon for tgvo
n . is proves that
¢ s Admixy, poor Qeg; a very efficient method
OiIedam le € of Sandng quality, the process
r and othet extrapeous
1e da .
s
amp]es lgh m()]
oy Sture content (47°56%)
trid and were attacked

inilia
of rapj  moisture content of
500/ ly and j .
in two montns It

the o 10Ugh ¢ .2 sa
doy gh th e sy Mple (N
i er Ifa S o n oy
R Mojg; ,S Tehulg; cew f. ar :0 months they were
0 ¢ Ontenlve' o Sland ¢ ad a high moisture
conar . Of t £ Of gq.q, isC or o anated th
mntamed he ¢ 458 o ellangq, .~ Moulds f e smell of
Oistype s P Dle, s or two months
eretll;‘:.t] ol‘Zg Oistuie Ollect, d Were sgosi?mples had a slight!y
o .
after 5 oked by The of 429, ;1O N ed in two months-
as i lapse o 3 Ted Samp, Mitiajyy adakkay
nedibje = |ree aftery,” Mainey or the Marker mackerel
In Onthg u?fdg. 2ed goog fjamp tes picked up
t}?d the g © Cage op ¢ sam eet odour bez;:;o months and
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ere C oy the .
e mO]Stur
C

Withiy €) hag
2 few a hl Om r Wit
da 2h o Dley, hin ¢ co
¥ 0 lnt L WO mont, mzrit was 457
th:; of 430 :e dsample ;’;Ccehnd' of
© and the ochda
y turned b
TOWn

p
Sely spoiled, T4

SALTED fIsH SOLD IN THE MARKET
sample of a sole fish had only 38-59, moisture, b
were attacked by moulds within 2 few days. 10
spoiled. The samples of silver pellies had a high initial mo!
50% but they dried up i storage and remained g00 for
but for slight attac of < 1ed > and moulds.
: i is in
T it is evident that a high per ure |
genera(; t}s]um ‘;‘s’eto arly spoilage of salted fish sold in the mar&et&
Lafont* ; caremarked that curers have a tendency 0 dry the fish just
suﬁi]'] 1 3-‘;0 preserve the fish for the few days requi
cient’y te, gisregarding the period of subsequent
transport 888 >~ pe condition prevailing in our markets aiso- The
nce the drying jovolves

: is . .

Evidently 'tflzctaﬂt to dry the fish sufficiently si

curers are I’ ion in their profits. So unless 5%
r drying

joss of welf yen at Goverp to enforce the prope
atent ©

measures are {a . : !
of fish, the stat® of things will ¢ ‘The moisture €0 e
{he samples excepting in 8 : fonnd to increas e
| this factor also contrlbuted towards spoilage Pperiod!
. odowns, if convenient i suggested 1€

storage 2o
salted fish stored 18

centage of moist

drying of salted 1
remesy (his situation.
CONCLUSIONS '
he samples 0 satted fisH sollected from the two ma:e(e‘:}
¢ i i centd
M(l)lsltc ch t municipality were to contain a.lhfh Pei:ﬂy teps
of I,(OZ O :b use 0 is single factor tbey.spox e drap inix:nu T
moisture and DECEE L ihe ma : un of moisture af i
1o enforce b;egul:uon_s " ited DY /s to improve gg e
ust be_taked ! Kept ia storase
altm, eriodic drying f salt ,?;nstf:agel?s 131 suggeste
?nl:;nS o check the Fis? o moisture STy fishes ke white bait,
The pre® system © ] i':; :st 4 arageds 8 e quality of th;»
without & tion of 52 4 jits kee g9 ality very short Instea
duct 1 ] ’ d pro dried, it Keeps VerY well over

Pfocessed p | with s

if it is tred
periods. REFERENCES ing
dies on the 58
an and _ . Vasavan- Stu of
Lo Venkatarmslt Coast With particular reference 10 ¢ ratio
; 0
2:1:11:?56 ﬁss:es— 4, Sci. Cong 1953. N
. A methods of analysis (1949 edition)  cors -
, CA o (1947)- Microdiﬁusion and olumetri
. Conway ndon.
Crosby Lockwoo a g Sons Lo o o of salted dried fish
‘ st SOl qualty O padrss
1P 'Ffb ltaﬁlfm’]rtech. 57 at LPF-C 3cd Meeting &



T S B e B 8 A
. . .8C S.S¢ ! .
Mwmw Mmoww MWMm v6.6p 1u3215d INISIO Joquddas SAM[3q PAUS 'S
joe1IR PIRON L
s gm0 o e e 8 Ak
. o . 1%. t .
wmww mm_wowum WMMM wmmw 109013d 3INISIONW Jaquidasg o108 ‘b
paIsuEN juaniad wiw g tA L
At N 090 X 0300 S152q A1p U0 108N (e wadni)
tb.9b 86.Sb 89.4b 65.L 1u2212d 2INJSION Jaquaidag epoogd ¢
pajSueiy . o A
. 08 0561 048 102013 ‘WAW °f ‘A "L,
.ow.mwaq w.mwm 0£.ST €0.4¢T 302213d SiSeq 41p 1o [HeN
11.6p 6<.0% 61.9p 6.5Y 109213d aINySION Iaquiaidag SNOJUBISIN T
joee poy
0.02¢ 0.05€ 0.Z11 0y 1ud53d "wlw g A L
98.6T 69.6C 60-€€ 7062 1ud01ad siseq £ID UO [DEN )
SL.LY 18.9% LO.9% rardy 44 103213d ANISION 12quuaidag [PIORN (1
sgiuow syjuow Yuow
20143 1YV oM} 1Y QuOo WY jeniag Qoo slginohied
JOYIDRY ADYOPPON wio4f parosyod Sdwps Ysif payps U sapniS 25pioi§—JI a1avL
&
0.
fLes ik S usniad “whm g oA L
y . U333 s1seq AIp 1o (DN
_w.wmm 0¢.08 8S.vv 3029124 AMSIOW sunf §sy SNOSUER{IISHAL »m,.u\ﬁ..
ow“mm wo.nnv 0-50¢ waoed "widw g "A L :
Shogh 9-£¢ LLSE 1u3313d siseq AIp uo DeN
‘02183 1905u] 01.1§ 98.6% 109012d JImysIO sung yiegs 6
0.9Lp 0.0Lp 0.957 ja3013d ‘wlw g A *
~ - AL
m_,w.wm PS.£T 08.12 juaszad siseq £1p 0o [DEN .
S xum“_om.o%om 6€.91 Juaosad ainjsION aany qsy 9[os -8
0.59¢ 0.zl¢ 0.211 waos0d ‘WM G ‘A
Ic.0€ 18.9¢ ZE.ZE 1030.13d siseq AIp DO [DEN
o%.%w.n o%‘wwv w%.wmﬁ a0 u.%uu.%& aunjsiopy suns [PI3NOEIN L
08 . . adogod wsW ‘g A ‘L
9L.2€ CLIE LL.S€ judolad syseq A1p wo [DEN
.moww—‘m vo_ 8c.sb Z0.b¥ 1a2013d 21ISION song pajes eq AMYM 9
pajquinid
0.0r1 0-061 oclr joaotad msw g A L
0L1.0 cILr.o 102012d SIseq AIp uo [DEN paLp
14 o~ .Wmﬂ %.%vw m%.w.m oo ou%uwnumn Q1mISIOIN aunyg gopog Meg oNgM S
- g . 3 1. . W g A C
££.81 +8.91 65.91 Joooiad siseq A1p QMN ~%m>f~n
csce 8. I€ 05.0€ Juss1ad 21nysio A1eniqad oOIpIES 1O ‘P
0.9L 0 0z¢ 0.0z 1083 Jod “wBW g ‘A s.m 7
61.9€ 8L.2€ 6£.9€ wsos5d SISEq AIp UO [DEN
w..w.%%~ I %%vv~ musvm% susos n,.%uwh.“mmh ainjsiopy sang (111) 83112q JOALIS £
vs.Lz 96.LT ZS.LT ~ J8ao13d si1seq A1p :% \%E&n
Mo%g»whﬁmv o £8-9¢ 6S.9¢ JTe010d 21myS104] ALren1qod (19 saisq 10A1S  z
0.+ 0.0 0.0vl Judorad *wSur g 'p -1
18.4€ 6.8C §T.€€ 3a2013d sIs¥qQ AIp wo jHeN
yo.2¢ Ir.08 1873 jaoo1ad aunyston sung saNeq soAps +q
sqigow qioomt [enmm ’
O M} I23fY ouo YV el qiaopy

PIYADIY  2POYIY2OY W04 pa1ddJI0D SIS ysiy paifos fo Soipnls 23040181 T8V

s1g[nonIey



XXVII, pj
. BIOL
C OGI
URED » FISHCl’:‘;* IS{TAB[LITY OF «
AND

Lar A
ge Shoals * SREENIVASAN

Kanara of
» DOt all of Mackere].
Which 5. > Ar
“ Col h]Ch 18 eith, ¢ caught in the W
_“Olombo ¢y €y are Preseer consumed fresh est Coast off South
or % tved sh or .

ifferent flade Curin b?, what is popjlr: ISalted in the

inthe G anuary 1956 €at from p tinading . Th pecial method of

besides tl‘;_"ern ent C a}one, 13 8¢ fact that in fv extent of these

IS, Singe gy "8 Yar¢ 43 maunds of mo‘:: months October
ackerel were pickled

was 0Ce thi
thought de oo this grage ; Aone. g
is ere are many private yards

to iDV . Sira
eStlgate the .b € to Study R mOre or ]ess
e a :
very important 08¢ it

account 1
oloo:
of colomt, O8ical stahyy; Mmethods of
Cuting +o Dt commercial curing 3%

¥y of th
1S n e
ot exhauStivzl:()duCt' Nicholsons (190%)

Mack
sard; erel a CUR
Cur(ii:;e-s are S‘g the g mn-\JG PRACTICE
. H a
Ce 18 deriye Pickleq ; ln}y used
1 i
Ylonese X D this m but seer att
ar e fact anng and large nof~ atty
th T. ¢ 2?
« Colom
for the

Absoly ¢
tely fresh > th““gh The name

at thig
t e cul_. stuﬂ ]S in
Ing i tended ondy

Temaovye, 4

with sggy 9 Washed i . is
ong ;:? larg ed in wgt?‘ this, dhone in South Kanara
?r' “ Kog salt  , t nks : They aree fish are gutted, gxlls
S also gy atiety o 1€ Fation then inimately TuPPed
d ig acli:;ed' a'<1ya]amt(alTl%ll'i1~K1 orf salt to fish being 1:3
:\?:Ce of tho . ! I y GarCiniaC mobwn as (cGorikapui"
Yion mare additiop ¢ cu‘e‘_‘s’og of thig isoges, family Gum‘ferfw)
i 0 noy almost like tamarit
ignifi-

¢
Xactly know the §

4Pproy; &
x .
ma b oowt jo o SXeepy
for the

Costs ¥ t i
aboyg 5. o OB S used fo, . PAt ]
. or cur it g  od
of Tody S e 56 Urip require .
the W ‘Ct ‘)e"n go ber poul]ds e cf‘.;ne lakh mackerels’ !.C:,
Weigh: n i T Qualy is impz use Jess of this sine it
N fgo ted dowy (this g oy 20ted ang «c Due ¢, rted from Ceylo® e
Ut m Y Matg qoq 00 i e > the action of salb art
b Mo 8 Pickle » ; fine * is fofmed, that the
Y are pg ¢ it - Th orej 4

finaly eet cked the e fish gn parlance) and are
fon, > nore Ooden Le recluiredremain n brine for WO
barrel is ¢ r:rrqs’ presl: be exported. When
oo Cont 'spsoned o 3nd the e Sameed down by stamping
boo la keep we ;l Bghole c]ocure are added, an
Macker.. F One sed. In this condi-
8. 750 e . Srels or 7 ¢ year or more ch

* T O o8 .
© 1000 Derton OF logg rSker arrel is gem() small ones and
ton, S Whij els thyg panera“y made out 0 (
cked will be aboul

e Seer £
etch .
3 higher price namely

267

JOLOGICAL STUDIES
s« Total >> counts wer de on nutrient Sed water agar- For
halophillic types 12-5% NaC) agar was used Chapmanstoe S@PRY”
to detect coagulase positive stephylococci.

loc_occus agar was use
Thioglycollate agal deeps, 204 cooked meat medium were use
The pH ©of the brines was also tested.

enumerate anaerobes-
results are presente in Table I
DISCUSSION

cured roduct is T€pu

The Colomb? ok
or more. We could detect 10 spoilage 10

culiar fraity odour which was pleasant
riological examination §

ted to keep well for one Year

the mackerels examined.
was aoted.

hows

facta sort ©
The flesh was flaky 30 . The bac'e
the very smal pumbers of normal mesophilic bacteria. Staphylococe!
absent. However 2 aumber of colonies developed o7
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¢ ¢ deeps ~ @8
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darken it

thioglycollate 2
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XXVIIL STUDIES ON THE MANUFACTURE OF
WITH REFERENCE 10 THE

diffope, 08
selveg rom th, Organism ;
s A sy € on m ispl.
€ brine a;f; o 005 alreag Ol{(lted in pure ¢
om UrnS req nCrustaSOWn. In [hzlul;r" appeared to be
. 0 T
:?.:S not al111e DUIritiong " of saltis forrrrulcn(;ng tanks them- ngHDRIED PRAW
y) ow a . whi
omount of gl of any Point of y; hich floats of IN T VELS OF MOIST E AND SODIUM CHLORIDE
t Wasteq g 1 O Wastage, o UE ¢ HE FINISHED prODUCT AND THE PERCENTAGE
0 sls is mixasi c Materiy] o The brine Colomho” cured prod YIELD BY R NKATARAMAN AND A.G VASAVAN
ervat: : curin o ou rine in whic roduct a
efﬁcii‘::tlon With U;mg but ilsd be DrCsCmV(vhl“h a COnSi‘()leragle - [NTRODUCTION
and v anj S sa also remove . bhe manufacture 0 idried prawn .
Ty saltj : i conditlilge and is rﬁided to the b(i from fish) ¥ Station has established jtself as an G%Gients n‘igiﬁﬁtfd(,f“ ‘ rgél:sss‘r escarch
Sh oy (RS ch relished rrel of fish preserving prawi’ pe method of manufacture wai’ d i da~
13 biolgp: Mmethod . With better earlier papers pub' ped from this Station ] ) escribed 11
Ogically yporer 1" i?f curing will be very first blanched [0 4o, rine for 2 minutes. -Afte? 15eeITi:§ P ouip
1 stable, taic normal [nethod ;;)nmersed in ©2 f l’fated g (%?OBC) for on 20 miniet dgge!;(ﬁ
N g upon the i€ 0 the prawns: ey are then removed e
Overnmelchol 0Dt R gerforated thattis and € rine dramed, and dried inedi’mz?r?s‘:m foonr
5 Nt Press, 1000 ¢ LFERENCES rbgufs ‘when the moisture €08 tis reduced to 40 - 450, The final
(l954' Venky » 1909, Mation 4 : Thc:: vet is lozenge pink 11 COlO“Y,a"d has a rubbef like consistency-
). taramgy N nd curing (WCIPI;;S?SCt contains 40 - 45 moisturé a0 12 - 15% sodium choride
3 . . Or {‘,\ 3y ‘
Pilla: and 1511 Madras .
. illaj y Srecnivasa, The percenta£® yield yaries with the SiZ¢ and species of raw prawns
utilisag; Jul tal.—p ' A—F used for the manufacture. The prawns generally used in the West
tion » gens nd. J. fi ood Res- 19, 311 Coast the process are Penaeopsns dobsons (Ma)ayam-Vala
nd X ish, 3, 43 a ;?)hemmin)_, Parapenanpsis liferd n Malayalam Karikadi) and
ondry 956). enaeus i0dicus Malayala jla ¢ emmin). Pencopsss dobsonl,
P~ Teep the black prawns caught abus antly18 o st Coast during the monsooa
nology of Herrin give the best yield and the P uct 135 pink 10 colour. Far neopsis
g p stylifera give onl oor yick hough the roduct bas 3 very
Tabrg attractive ifnk colour. Penacu’ [:id:fulsl gu;e a fairly good )iiﬂd but
) the colouf © the product is pal ull, In € commercia proces
\Bactetial sing of prawns an 2¢ rat(f nowiedge of ‘he,a““C'Pated yield 18
M Counts essential 10 an effective control 0¥° the quality- Attempt 18 also
edia in Ppje made ive at the optimum oisture content of the finished product
Mo ckled fig) ba pe keeping quality and perecnt ge yield:
Sea way, A — — and Brine
1 er agar —— — MATERIAL AN M S
59, - - - In gst fOUL experimems Peneopsis oni was used. The
Sta o salt gy, 5,209 o C Z\_le‘f were soﬂ‘:d gut on the pasis of their length int0 four lots 1. less mag
phyloco 5,50 »300 B — 100 mm . 105 mm- 3. 105 - 110 mm. 4. 110 mm. and abové
Anae ceus LR 10,809 N € Each lot was pfocessed ‘separagely. : jghts of rav AN in
robeg Nil 120 540 ¢ - each lot and ihe respective weights in th¢ different Stages of manv”
3 Nil »840 % ,000 160,800 facture Were detel’mined accurately psing an accurate palance: The
pH ,200 N; 0 1 repfﬁscﬂtativa Samples of 1av prawns and the prawns immediately
—_— (gas) . il ] »130 3,300 after blanching were 12 en outly shelled and analysed for moisture and
— 1,800 ) Nil . sodium chloride. Similarly the samples ©of the pulp obtained aftef
. 3 Nil Snelling were ¢ ke and the mOIStUre Fontent was termined- nally
(gas) 300 12,800 the repressentative samples of dried pulp WL analysed for istur?
(gas) an | The expet ment Was repeated UsIng the other t¥0 $pecicy
of prawns: In ail the enmetrgts thefA. ).A.C. meéhods of analys®
was fonowed for the e pd ion O m(”stufe an
f emidried prawns made from penanpsis Jobsoni was
sture levels (1) 37.5% (2) 40% (3) 425%
irti ottles- pservations
rances

N—/
5.4 ‘
A sample ©! s
dried 10 fo‘gf lﬂ‘er?nt ﬂ[],O rvations in fight b
4) 45% 8P ept for 9 ser Ve in airtight
@ 3% ity were made bY organoleptic tosts 0OH0E the app¢d
re 80 attack of moulds.
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baseq 8lven ip Tab) Ure ang N i
on the f € L. e - 3C in the different stages of praces-

accordj ; € pe h
lo knrgmghto the e SUTe copuecoMAgE Yield in each Lot is calculate
The egt ariatiq I~n°'st‘1re whi Since the yield is likely to vary
lmated yield s 1n the yl'l 1IC 1S not Co“s[an[ [ . cessafy
47 50 S at Mojs{ ¢ld according 1o tp » 1L 15 ne ;
% ang 0% w, Ure levels of 37 5°f,l ¢ moisture contert
here iy g P Glalgrgg o e W0, 425%, 45%:
Ntial e ht 1o 08 the formul: _ . 100
Thls is ivsel;]ur? ﬂtent (S)tf ber 100 wei a X = 100 7

Centage “yielq (2 Labl Y% to o €0 units, while drying from an

Prawns, yl"ef]l(li th CO?IIEiI' Algok ai nal moistyre contcr%t of Z%
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S
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Penaeopsio

2533
26°69
2198

20-98

072823 40° 0 724 S 15 3 15% 65°69 2 8% 4907 2929 Pink

0 7816 41°67 7239 6 14 415 6570 3

4 78-20 3501 72°50 9 10

10 S 15 4
11 14 5
14 14

100 Black

Delesoin <

1

.do-

31 4693 2011

-do~ 12

100. 105

-do-

-do-

43 4575 2086

62-35 0 103 4536 2326

7 6472 3

1

5

-do- 15

105 110

-do-

-do-
Reddish

3748 2082 Pipk

1

3

1 7830 3269 72778 2

4 1

110 -do- 3% 3

>

-do-

15'54

0114 0 653060 O
0125 0 653271

0 77°11 2570 T72-11195

387 348 0115

85.110 Red
Penaeus Indicus 65-100 White

Parapenaeopsis
Stylipera

40°61 26°53 Whitish  20°52

0

0 77+ 5 3659 7235175

346 320 0128

Pink



272

Tanrg Ilestimated Perceny

9ge yield of semidried prawn at
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0 110 ]8-35 19 ) 19.94 2084 21°84 22 93
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) - . . 194
fera (Mg ari. B0 M 169 1689 1766 1850
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