cishing Methods 1n Indj,
“1

20

/ *"\
nd cxtensive Marine Fishing Crafts and Geary
&

alth of = or boats and gears or nets sed g,
Indian seas arc varied and of several types 2|

I

ng sea-coasl _
e waters, has 4 big u..c |
the success of fishenes 10 a

wch of its fish faund o0 further grouped into two ie. crafts x|
i

India. with s lo
revennc and estuann

fish fauns In fact. =
Eu:icicﬂd‘::nurrfn:d:miscd crafts :mlfl geaArS ¢ he east coast and crafts and gears of 1-:',,__
is a sine gua ron. In India, a large '-‘ﬂ{lﬂ}' of coasl. Since the gears used on cag ;:,:t'
crafts (boats) have been designed for marine and coasts are almost of common type az, fese
Inland fishing. The nets or gears and other devices 4o ipey (opether while the crafts of e =
for caching fishes are also mumerous and oy e oo oag are described in teo =
ingenious. But both crafts and gears wcrlc mv:nl‘.ﬂ.d heads as they are unideatical.

centunes ago and probably have remained static

ad hae shown lile or no change or  [I] Crafts of the east coast

improvement n India, unlike in other maritime The catamaran (Tamil : lashing 11::.55-'1':;

countnes. This has  hindered or i mportant fisk:
restricted the Ty impo 3 &)
. . { fshisd ==
exploitation for our seas and Inland walers i.e. prE A0C Vs TEOH L L

river, lakes, etc. [y is only in the last decad the east coast. It is devised accart
Iw c or K o=
0 of 20th tentury that some dliempts have been eavironmental _condition &M% g1

r bo requireme ater. It 15 b
vessels for the als  and modern slecam q iESer e hich are f;."‘l-‘I |
i - PUtpose. Actually lying together several logs whic =
1shes s a¢ importa Sy the capture of ) Jf i

In thjs chapt nt as Pisci-cullyre methods Shapcd like a canoe. One - Lbo ¢ /
cr, J : = * 1 v L
e considereq uEd the fishing crafys and gears shaped into a cone which rises 2 he P
D) Maripe fishi e r“”“"'""'g heads - level and forms the point from wher® =4 '
111! . SRlkE i
2 Inlang mhingg:“;fls and gears, controlled. The construction and dv;:: v
ra
I and geary, calamaran is not uniform. (herefore:

lypes are described below :
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5. Ran,
t;l.'pn:. It compy
lilted slructure

It is small catamaran of primitive
ines 4 10 § logs tied together into 3
AT e
Coromande| E:;x w‘;l' It 1s used extensively on the
]:"Flh. s ¢ st I is about 9 metres or less in
of ribs or '_m"”mlru.;lcd only with planks devoid
several vars: es. 1t s a non ngid boat. There ;u:c
anauons of this type. In Orissa, 1t 13

called
P “d‘i‘m::_m boat and in Andhra Padava of

alor ! 'Mh“"“"w“’ types.  Besides the
co cmentoned types, there are several other Lypes.

nstructed slightly differently, Chiefl among these
are the following :

(@) Nauka and Dinghi. These arc carved
boats of Orissa and West Bengal. Naukas are
well-designed large boats measuring 13x3 %2 m.

(b) Tuticorin boat. Tt is also a carved model,
measuring 11%2x1 m and can ply in inshore
waters. These are used more as mother-ships and
cargo boats than for purpose of fishing.

(c) Pattiya. Tt is used in North Orissa and
made up of clinker.

(d) Muthupet type. 1t comprises of 1wo logs
placed sideways to the middle one. to form a long
and hollow boat. Such boats are used in Ramnad
(rumandel type. It is probably the  and Tanjore districts.
el Nadu type. It is made up of 3 -3 (e) Shoe-dhonie type. Tt is shoe shaped boat
28 acessory picces like stem pans and of Telugu coast belween Kakinada and
12 e added. Rowing sails regulate the  Masulipatam.
=d e . A variation of l.:urﬂ!'.'l'llﬂdﬂl (IT] Crafts of the west coast
27 logs called Kolamaram which is used
tzuz of flying fishes of Nagapatnam.
-Orsa and Ganjam type. It is made up
‘23t are not tied together by rope, but
T vih wood. The planks arc cut in such
I’_‘tz be calymaran takes the shape of 3
_"1"‘31" 1§ mainly used in the coastal waler
;td Cazjam district of Orissa.

4% type or Vishakhapatnam type. I
:?t“: of Orissa and Ganjam type. bul
B Y mnm:'“ [Dn:g} and made u_f heavy
\'*ﬂq:. used in fiting the sides afe
l!rm IE!i

5 f"“m-“ﬂn- It is made up of 3 logs:

AL Impoctant crafts used in lndian sea
gL’

On the west coast, owing 10 the different
conditions of the sea, the types of boats that have
cvolved are also different. Dug-out canocs,

plank-built canocs. outrigger canoes and built up

boats deserve mention. Built-up boats are the most

highly evolved of indigenous fishing crafis. They
are operated on the west coast, north of R;Ll:n.'.l.gm
along Mumbai coast. There are  minor
ace to place, Vanous [ypes of
crafis used on the west coast are the following :

1. Dug oul canoes. These are made [from
¢ logs of wood by scooping out the inner part,
portion being thicker than the
n the Kerala and

and
variations [rom pl

larg

the bottom or keel

‘{‘_:r % !:.r o
faat = des. These are popd

L |m0,]r=EuL|_r bua[.sh.‘lpcd \C!ﬂ"-'l- :;anan Coasts. The large sized canoes called

Ty
| “the Mandapam and Mukkur arcd- 58

)
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however, TePacing the b L
- % AIc. Uity
e nd operdt® lh::-dl:l'- Besides, lines and hooks g, " ey
0. 22m jong # oW ralt-hiﬂﬂ large fishes. The main typey mhh‘.”:-s.
Vanchi or Odam or¢ 5. The malier © ot dnft ca‘munm: fishung arc the I'uHﬂu.-mE o Py, L
2 large varicty of :::'.*I yed for BT e also (1) Fincd of stationary nets, b
are € . -annd ,
av Thamies, iing DruE ot ”1,1|_-,._-I1t| in the 5) Bag nets and lm.ul SCines (Tray
fishing and for 1 coaw from ¢ arc als0 (= chore seines and inshore d; b
mrtg}-ﬁl on the wed osth e B e [3:' Shor 4 eill ag Reyy
south to Kathiawar 19 ( RamnaJ and Ta! (4) Dnft nets and B neb.
o els,
used in some pats i (5) Cast D
districts northwands ocs. These &I dug-ov (6) Trap nets.
2. Plank-built ;::' larged wih planks ©on () Dip nets (Scoop net),
canoes wlich arc Tud o iR t{:nl!-'l and T"" {5} Long line and hooks.
L
the sudes. These "mt:w”uun-l These are PU["UH 1. Fixed or 5[1I“nl1ur_v'l nets, As "
ine :
“‘phcd' n boat 3¢ «th .‘i‘ﬂ-mb"u SUESH’“' u‘!.cs: I'H'.'I.S are ﬁ:‘-cd in lhc um " ‘-'l::.,

are npp'lll.‘d 1n
are with a

in Kathiawar and Mo
3, Outrigger canoe

. and Konkan coasts. _ ,
mmnuln;gﬂ and are locally called Rampan

o the casting of the
since  these are u::d_ lor C oy These B
Rampani net  for macherel F .
regular built-up canoes, the wouden pialnks Leing
moee spread out. The normal size i around
15x3m long, although small-sized canoes 4rc
also in  use, fh'lﬂll:l-illl'ij' between  Bhatkal and
Majali. ‘

4. Built-up boats. These arc the mosl highly
evolved of indigenous [ishing crafi. These arc
operated on the west coasl, north of Ratnagiri and
along the Mumbai coast. There are minor
vanations from place to place. A Machwa, the
largest fishing boats with its broad hull, pointed
bow and straight keel is very popular in Ratnagini
for offshore fishing,

A Sapati or Galbaii bas a medium pointed
hﬂ"f' bru.?.d beam, straight keel and high gunwale,
I 15 an ideal type for mechanization as 3 motor
eagine can be fied without any change in th
dﬂlgn of the |U'L':|H}' assembled boat. -

s, These
These boals

single

Mnrim.' n-'ﬁll.i:l'.lg Reurs

F‘f S e then interlaced f -
teping the size of mesh ip accordang oM webs,
of fish to be captured. The peqs B €10 (he size
12-56 ¢ Ol synthey;

s

.’hll'"

the inshore waters during low tides, -, ™4
pets in position, wooden poles calley ‘:1
floats or sinkers are used. These ney o, |
rectangular or conical in shape ang L

S1LCS

:'I.J': &

[ H]
Fi

Fixed or slationary nets are widely -
along the coast from Bengal in the ¢y " :
southern peninsula, on to Kanara, Gy,
Kathiawar. With the high ude, fishes S -
the net and when the water recedes wit 1:::,
tide, they get trapped. These nets vary from g
to siate and are called by different local pame
In West Bengal and Onrissa, the congd i
nets are called Panch, Kathio-lod .
Panch-Kathia-ber jal, and Behundi or Gham 1
The rectangular fixed net used in West Benge =
Orissa are called Bayd or Mal jal, Branda g
North Orissa, Kalavali of Tanjore, K&
valai of the Gulf of Mannar and Palk Bay ©'
also called as Konda vala, Thorku vala. i‘f‘
Jal. Bangela jal or Patta bala, Judi o ;"'*;*'li.
on the Kanara coast; Jadi or Nitah jal ““G:':l
and Kathhawar coasts. These nety are ©
hand mostly by fisherfolk  themselyes m::
hotes. The small sized ones w¢ W-:’*""hi
cotlon yarn. while the larger ones ¢ T""t:_n'
hemp or oiher strong yarn. These af r“:,:.‘
eatment with certain local extrachion of ¥

|

OF sometimeg by coal tar. y
" 4 l'lrj-: m i
2. “"R nels and boat-seines. WL_“,_:-’i

Ecncrujl)- of con

ey
| cal shape. mostly ¥ 7
Or wing

4 ¥

5. Their mesh usually 1<
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trap net (lyke type having
supporung hoops and chamber

opening behind through funnels

_/A____,.'-——k,_,

. s wed in Indiaa ¥ea
l‘l[ 2. Ak [;n[l'ﬁ-lm pet’s 1¥PE
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o
form a bag-like net. Long
i

portion o outer end 10 lod Fraga ©f Thun

=ml I "
taperi cts, hwally ca J canie |
Ium:f'e h:rfe::tnl by ywo calamari t:::-m- the
Vidadhs i “"F Lo ™
amarans | &l
Andhra Pradesh. As the cd n of the nel.
) . PE R
d in the back 4 botiom
roiw s
waler have their mouth open by e mouth.

. {
and sinkers on upper and lower md.rpr:;:'t faaen
The bag nels may also be fincd o sia

fi
objects planted in the sea bottom They .m' -::“,
- ¥ I
hf:uunully in waler to trap fishes rE"leLlJ'lb”um
the hag. Such nets include Kods vatdad an s
vkl nll' coromandal coast, and Kaduravala ©
[

Andhra coast _
Mathi-Kolli-vala of Kerala s a specialized

bagnet for ol sudine fishing. Another type in
Kerala is the Paithu wala, which s a large boat
seine.

Along the Mumbai and Gujarat coasts, a very
interesting  type  of bagnet called as Dol s
extensively used. It is a long conical net with a
wide mouth. The mouth end is fired by bhamboo
poles or ttakes and the apering end s held on 10
a boat. This type of net is wied in walers where
the current s strong and high enough 1o keep the
el straght and expanded, so tha fishes can be
rapped 1n i,

3. Shore seine and inshore drag nets. Two
pes of such nets ge chiclly In use jp our
F“""‘"ﬁ" The first Ivpe called the Peach seine and
15 Iupcn:cd from the beach, It s called Berjal in

and Kara yyig; in the Gylf of M
Yannar,
The bag has a cary

lead line with sinke

is stretched [ off from the g

: . ore, :
ngh:_ anglh:s 101, until (he wTap engd Dr"“"“-lll} =
femains jyst 4 the beach B Other wing

then brought pack

arch ang encircling 3 by Li“E 3 large
B SeClion of

Ume the flog line of the net ren 'n:l‘ﬂ- At Iy

SUar

' Mg ‘”{”hd r
)

)
swrface due 10 floats ang g, le I-.\

: a
pottom, 00l permilling any CSCape erln: .
Hauling 15 carried out theg Cithgp the l.." =
Yy o | g ¢

machines,
i—m\itl ..h J .

The sevond type of ney calleg
is the biggest shure seine pey o
employed fur capturing Lhuahng Mack, iy
sardines in coastal Kurnagay, - :‘;].. ' ”'
operated from vessel and (hy leag g U %
never touches the bottom.

4. Drift nets and gill ey
neis  are  wall-like  neiy ol Variny, “u
meshes. The yarn 1s of hemp o Bylon by, 5
are attached to the net 1 ktcp o “i.- h
straight. The net may be dyed g the i
suitable choice. Normally light coloyreg g
turbid water and dark colourey for dark ..r.
selected. Caplure s, however, most g, .L"- W
the might due 1o invisihility of the neyg .I:;' m]
nets are commonly  used jn Tami| Nﬂd: i
Gujarat. The drift nets are he Moating Bog.
gl nets, made up of stronger materiy T!,:,:g‘l parts
altnched with the wooden foatg on e quﬂ.: aed t
(Moat line) and with sinkers on the foot X7t (g 4
line). Drift nets are commonly used along the v | B4
coasl; = - r-_ bamb

5. Cast nets, These are flat and cirgyy o
large sized nets, used 1o caplure small size f4 I
It has usually String. These are having weig bides
or sinkers along their margin, The net is e o t
the sweep of the arm. When it spreads, fign £ :I::
Caught in j1. 1y s operated by single fisherma | 8¢
] 6. .TT“F' nel. It s g stauonary type of it o
!‘ Passively operated 1p trap fishes wheh ==
o it through (he Buarded entrance. Fyke ml‘ﬂl:
the modified form, constructed 1o form .1‘::],..[}
e¥lindricay bag, with one end (mouth) ":ﬂaq
d the giher end blind. It is l"i“”!‘::ihﬂhn
Walers and ysed 1o caplurc the ﬂguﬂi’i 2
ui-"t:'r:ld Dl.p el (scoop net). These “‘:: q‘l
schooling i STHOW sea waters 1 iy ¥

& Mackerely. s operation 1s usud
()

r : l

AL The net is lowered down i %% Eih
i
;

|
Tap the Lchuulmg fishes.

H
hooks Mg line and hooks. lonk hr:_i
e an dge-old device. Long hn¢ L
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) <hort fishing and are madq up [275

I Anoth
in ese arc operaled SHIRT commg
S'Jﬂb' Th' floats and si 2 which g lar » "?T": boat is Chandi nauka,
L using inkers g wig BS and is abo
Ide. It i ut 18 m long and 3 m

J b ks are altached used
gio "5 4 hoo ed to sed 1o .
’ Jite : e Operate drif i
j #Bc sized ﬁShﬁ'_ specially sharks 1) Inlang Mishing e
ﬁﬁ;ngu]ﬁns the bail are caugly by As Mentioped aboy ,
¥ nland  wagers ¢ India has a wide varicty
+ The nets  ysed, therefore, are

Rtar

' numer
and Gears OUs and i S
; g Crﬂ“s Iypes are d““r?l;.r: diverse types. Few important
1f rafts followj 1bed below, which fall into the
(-]ng “alegories,

‘ 4 1 Tr:l i
A e devices  Ar¢ cmplln}cd f?r (iv) Fixed : nel, lu]_liand net, (iii) Drag net, and
~ freshwaler resources in e €L (v) Miscellancous types.
e sur country: The craft employed * PP net. There are three important

I#"‘d may be deseribed under two vancties of tap nets, used generally in Inland

'J‘If_,unﬂ W“‘f‘-‘* of India in general and its state., U.P. in
A particular,
5 (a) Basket trap net. 1t consists of two dome

shaped hemispherical baskets, each provided with
an opening at the narow end as shown in (Fig. 3).
P“hﬂﬁﬂiﬂﬂ is guarded by fexible recurved
1 amboo sticks with their free ends facing lowards
o Nadu, the Stcms of banana Irees are  the inner side. Suitable bait in the form 51' lballs is
4 lo form 8 floating platform. I“_B'h‘“- generally placed in the trap which is lowered in
g, earthen pols called Chatties are  wager for somelimes. Fishes that enier the basket
4z lo support 2 light platform of  are incapable to come out duc to the recurved
7 ype of maft is also met with in the  pature of the sticks guarding the opening.

=iz Tirwchirapalli and Tanjore districts. (b) Pot trap net. It is another variety of
-¢ men invented simple rafts from the  trapnet and mostly used specially by the poor
& of the animals. In the upper rcaches  people of castern UP. A wide mouthed carthen
2, buffalo skins are tied together 10 pot or vessel is used as a trap. The mouth is
w nf In the rivers Kaveri and  closed with a thick cloth having a few holes lo
@ fikermen use the coracle made of  provide entrance. Suitable bait placed insic%e lhr:
\ pot lempls the fish to enter the pol which is

% West Bengal is a simple type of placed on the bottom of the pond or lake.
' g O p fishes like Channa, Clarias and

> ufts are Lhe most primilive type of
I i CUHSU’UC[EE’ from various
_yerals. In West Bengal and some

:madc by hollowing out the siem of Live o wapuured by
'lt:iﬂl Itis applied in paddy ficlds and  Herteropneusies inside the pot arc ¢ap
U %ith shaflow waters. Such dug-out  hand. :
‘14 ¥ i called Ekhta and used very (c) Konch trap k. 11 35 VR E:rm';“’i‘li’r::::
v "low tributaries of Ganga in shallow muddy waters of summer :
ga. form of conical

L . .« bamboo pieces in the
¢\, 8 are built from planks and ar¢ up of SPI.]L;I TI;,";;II circular opening at the top (0

L . s :
AT They arc srdy and can with - baskel hand 1o entcr. It is about one metre
Y. 1'}“11 and (ides in rivers and large  allow the . e gropped in the water and the
iy, < well known types s dinght. thh. Th:um Fi's pn:sscd in the soft mud. The

wide. [ brings his hand through the 1op

I-,L "W i J : .

'y i_:"“ Bengal in conjection with i then ) . ‘
“ U Dinghis are without keels r,,hr:_m;- and catches the fishes which wriggle in
openin

| have tapering how and sterm:
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Fig- 3. A-K. Common pets wsed g laland watees

o VAT like Channa, Heteropneustes,
o

' J Cuchia ¢el. This method proves
Ilﬁ 4 oumber of nhshermen work
i

:; st Main (WO Lypes of hand net;
Ly aperated in Inland waters.
et In the districts ol eastern UP,,
':-ﬂ Ghagania net. It 1s a circular net
jexe of largest umbrella. A strong cord
~ (ke apex and @ number of lead or
e e fixed all along the margine. It is
<5 gl fisherman. He throws the net
=4 mer the water, keeping the long rope
4t Il has to be done very skilfully
txwt flls on the pond surface water
<! The net sinks to the bottom and
T"—fﬂ;: closes due to the autached iron
Llnds of small and even medium
"% elangled in the net. Now the nel
".T‘ % means of the strong cord L.
;'c i extensively used in ponds, lakes,
L_‘ Wed only at such places where
';l‘."d weeds, sharp stones, elc. Aare
cﬁ.; Uce it gets entangled, it 1s likely

:‘":ur met. It is very commonly used
_l:T'.'.;...l;-llwn UP. It is a conical necl
%, :.-. ! and made up of strings. The
:."h,:l I3 ktFrl open h} bamboo sticks
k{"ilﬂs' One of the sticks is longer
| “dle. The closed end of the net

F|

Scn'cls as a reservoir, called locally as ‘Bhog'. This
nel 1s operated in shallow waters near the nver
bank, and is dragged slowly in water with the
help of the handle. The fishes enter the reservoir
and are collected. This net may be operated from
boat also, using a long handle.

3. Drag net. Drag nets are generally used in
summer season as the water becomes shallow in
the rivers. The common drag nets used in Inland
waters are—Chanti net and Mahajal nel.

(a) Chanti net. This net consisis of stout,
tough mesh, to the bottom of which iron or slone
weights are tied. On the top, various [loals are
fixed. The bottom of the float is intervened to
form the catching zonc. Through the top meshes
of the net runs a thick, and strong cord which is
by a number of fishermen.
This is streiched out in the rivers from the bank
to bank. The entirc net may rotale al a circular
point. Fishes arc captured in the bhog.

(b) Mahajal (Long drag ﬂﬂ‘j.. Long drag nct,
called Mahajal are used in su.ch rivers where the
force of water current 15 r;?xriy swong and the
water level 15 sufficiently high through out the
vear. One end of the net is ted to 2 Peg OF the
—h:m-'ﬁ and the other end is i'!:;r.d on tﬂ-ﬂ boat,
which proceeds 1nto the river in an f"“lf'“'::: paih
and thus, rewrns 0 the very place from where it
started. In this way the IWO ends of the nct mecl

held at cither ends
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Huege
together and are dtl;lh’mﬂ:d. however. ,.:;:Il
amount of fishes are A0 - y wide.
* gular

[ long restan
(rom one hank

p by several

fishes may escape as the meshe

d. Fixed net. It conssis ©
piece of mesh which 1% stretched -
the other bank of the nver and h-cr:l- o pn!jc-:t!
bamboo sticks in the middle. o i

feet above the
aboul one o Iwo csition throughaut the

ater and is Lept in this ‘ .
‘-'h ath the help of bhamboo sticks. _il!llh
il tream AT entangled in 1€

swimming along the 3
bhog. This D of net
rivers and their tnbutanes

£ Miscellancous types-
following main peis are included.

(a) Been jal 1t 15 2 bagnet
current. It is ted 1 bamboo
Floats are tied to the latcral wings.
the capture of small-sized fishes in deltas of nvers

of West Bengal.
() Shanglo jal 1t is a type of purse ncl used

in the upper reaches of estuaries. It s operated
from a dug-out canoe.

(¢) Ber jal It is a large-sized scine net for
the capture of the fishes in Gangetic waters. It is
operated from boats or by wading.

Angling (Line fishing)

This is the ancient method for catch of fishes. The
pnnciple of line fishing is o offer a real or
artificial bait 1o entice (allure) the fish. It is
camed out by poer fisherman who can not afford
to have costly nets. Previously, a thorn was used
as a hook, but now metallic hooks of various
;h-'lpﬂ r{F;lug- 4) and sizes are used. The simplest
orm of thus gear used | : i

15 the “hand Ifnc.' IR ke, e

The hand line consists of one
attached ar the end of a cotion
end of dori is attached
(2-5 metre long),

The hook having bai| remains i (he
nd the bamboo stick is held in hang ot
ghtly in mud.

The bant is an essential ar .
hing, and has to be int:!lcg:mﬁ} se:]cfctc[:t vi

a5 (o

s commonly used in the
of Uttar Pradesh.
Under this calegory.

st against tidal
poles or stakes.
It is used in

or more hooks
: line (dori). Free
With long bamboo stic

pond
fixed

g

the fishes by i ’lh“‘"n,I
artract (h€ Y I coloy, | 5
elc. Generally, canthworm,, “m._.“‘ﬂ |
beetles. fishes,  frop, t.;:'!»,
Cockroach may be used only t1p *.,b.-.
has to be captured A Mixtype Iu:,-1 e O
paked rice and pieces of fy : e '-I“: .

1 i lt1.l -
used. The live bait is known o M v

small

not always available. The hook i - N
i 'lhj i I_l'
|

']
Y

|

(X}
a

ILI
In hand lines,
sinker and snoods. The size of lh:nc .
snood depends upon the fish IPtcugltr*_
The hand lines may also ¢ ,H_.H
increase the chances of fish l:al‘lur:tr g, |
is long-line having several po . " w
yarious fsh types. i %:

4 "
ways o "
lhl:n: ;
15 unlj 5
ks,
*
'I-fq
be

Unconventional Fishing Mey, "

The aforementioned methods je. -
gears, hooks and line operatjgy, g

O

o oy

O—eye

— shank
:? :‘pﬂ:m
i with barbs
bend
sngle
fishing hook
A x|
various ings d T
B
1
U]
v A
J’ Y
Jh o |
Ve
long knes win severs! N
C
;e;.'

Fig. 4 A-C. Hocks wsed 7
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ilg
ug

(ke

& I fmffi:l

(shin methods.  Unconventiong
o 2 include clectru-fishing, light
!r.;d'll by 'mnmng ete. The common firs
.FP'!.F Y
i

ibed here.
& dep
&

. Ejﬁ:mul fishing.

j"rﬂhﬂﬁmc currenl appears 1o be
A i It ducs not alleet the growth,
r"“.dll.hf-' “Frnjuc{i\-c capacity of the
A 1

et Elcl.:m:::ll fishing saves time,
ey M

man power.
stafus Electrical fishing, at present,
gty used in several countries and

1557 e both for marine and inland
g

‘o In electrical fishing, an clectric
ebad In watcr between Iwo electrodes
s id cathode Electrofishing operates on
Lale of concentrating fishoan u limited arca
L i eiectrodes, under the nfluence of an
. and then collecung fishes hy nctling
, #er device. Concentrating fish under
. & i based upon behavinural responscs
—= of fish 10 @ certain clectne current 1N
3¢ The reaction of fishes (falling in the
='4) 1o the three types of electne current
&t current), A.C. falternating current)
" =emupted current) is mentioned below -
“latins of fishes to D.C.
r_" vllage aprears low, the fishes are nol
“<xed by the clectric feld and these
5 e,
,rh:_'i“?" cosses certain threshold limit
% 1 reaction called electrotaxis is
e by fishes, If the fish is oriented

.-rid

1
e ;
~ ."“”‘E position to current direction,

=
=/
ﬂ
=
=/

X ;__E Parallel 1o it with ns 1_I'|sh}
o P'-'i:um:::rdh " amqf'_l_f N ;_t
hEE the current direction, the
Vg s vibrating.

‘ﬂ"h Pulie 15 given, the fish tums
.1": h‘ut Current direction and starns
h"“‘u.x ¥4 the anode. It s called
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(4) The fish pets stupified belore reaching the
anode. Thiese appear in-.‘np:ll"'E |5 PWim Iﬂd

may turn upside down Such reaction %
relerred 1o as galvanonacrosis.
() Further, if the electric current is switched

off, the narcotized fishes may be able 1o
recover completely.

(b) Reactions of fishes 10 A.C.

(1) Above the threshold value of volage, the
fishes represent Oscillotavis. All the fishes
between the electrodes take up a position
transverse (o the current direction.

(2) Swimming s ¢eased and fishes  are
narcotized,

(3)  Body colour fades.

(3) If the clectric current is switched off, the
fishes do not recover immediately.

(5) For about half an hour, the fishes remain in

a state of hypnosis. After the period of
hypnosis is over, the fishes refum to their
nomnal motion.

(¢) Reactions of fishes to 1.C.
Above the threshold value of voluage, fishes

(1)
represent  electrotavis. They undergn heavy
vibeations and start moving towards the
anode.

(2) If the clectric current is gradually increased
and then abruptly decreased, the fishes turm
about and move (onent) towards the
cathode.

(33 LC. has the maximum narcotizing effects on
the fishes. A.C. comes nexl and D.C. in the
last place.

Current applied in commercial fishing. In
commercial fishing, A.C. and DC. arc used in
freshwater, while [C. 15 used in scawaler.

Methodology of electrofishing.  Anodic
cffects are produced  to caplure fishes on

mmercial scale both in freshwater and sea waler.
In case of freshwater, (two l!ll.‘i:l.rrnjv:s.:l.l'c muncrsfd
the anode ard cathode being 2 : 3 in
es a hoop net at its base. The

oy

in wnoter
The ancde cam

sze.
_-.:unnr:d fishes assembled at the anwde are removed
by the hoop nel The electrodes are  handy,
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Economic Importance

of Fishes

Fishes are used by human beings in different
forms from time immemorial. Millions of human
beings suffer due to hunger and malnutrition, and
fishes form a rich source of food and provide
good staple food 1o tide over the nutritional need
of man. Most of the caplured fishes are utilized as
food. while others are distasteful and considered
unsuitable for human consumption. Similarly, the
materials discarded during fish processing also
become a waste. Such fishes and discarded
matenals become ap important  source of raw
materials to fish bye-product industries and are
used 10 produce several uscful  bye-products.
Present  chapter  deals with the economic
importance of fishes as food value and thejr
bye-products.

Food Value
The per capita consumption of fish has been 32

kg on an average upto 1992 (5.13 kg for fish:

caling population / year) as againg estimated
rcquinr'mtnl of 11.0 kg Pisciculture has the
polentiality of Popularity due o its on-the-spot
food characteristic, balanced nutrients ang above
all, affordable price,

Fish is rightly considered as jhe
dict.™ It costs much less in comparise
value, [t s

Z2-56)

"Poor man's
R toils food
an almost zero-carbohydrae food, good

for diabetics and other such patients
outlines the nutritional composition of
fish species. Fish is a rich
vitamins and  minerals

composition as crude protein 14.2.228%, n
0.6-24% and energy 76-161 Kcal/loo gm 4
special feature of fish flesh food I8 contem of
vitamin B), which is almost absent in plant food
and also a good source of calcium and vilamin A
Fish also contains poly unsaturated fatty acids
which are known 1o Provide protection againg
cardio vascular diseases. This has got advantages
over the other meat food. Fish protcins comprise
all the (en cssential amino acids in desirable

Table
differen

strength for human consumption, namely lysine
(high concentration), arginine, histidine, leucine,
isoleucine, valine, threonine,  methionipe,

phenylalamine and tryptophan. This accounts for
the high biological value (BV) and protein
efficiency ratio (PER) of fish flesh than the other
flesh food like meat. Fish has a BV, net proten
utilised (NPU) and PER of 80, 74 and 35
respeclively as compared to meat (74, 76 and 32}
Further, unsaturated fany acids belonging 1©
limolinic acid series, present in fish flesh and fish
oils arc considered 1o be essential for b
prevention of Coronary hean disease.
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[11] Marine fishes

Elssmobranchs : Sphyaems  Primis Scoliodon  snd
Teleous t Sanfinella  Lotir  Oninor ehonos,
© Pomirer, Mumbai duck, Odrovenmas.

2. Fish Bye-products
[T] Fish oil

The mout important fish bye-product industry is
fish oil, which acts as a vchicle for fat soluble
viamins ie. A, D, E, and K, as well as a source
of essential farty acids for the structure of cell and
functions of cell membrane. The oil of fish is
Categorised into two main types viz; the fish liver
oil and fish body oil.

1. Fish liver oil. Chemical composition of
fish liver oil is as follows :

Fai — 55-15%
Proicina —_ L10%
Wazer - 0%
Choleaterol -_ 0.46-1.32%
Vitami o — Aand D
lodice -— 158.7-166 6%

Of the aforementioned composition, the
viamin A, viamin D and also vitamin E,
constitute the most important part of the fish liver
oil. Their quantities may, however, vary from fish
to fish and from season 10 scason. Cod liver oil,
for example, is rich in far byt poor in vitamin A
(1000-3000 TU per gm). Halibut and Tuna are rich
in viamin A contents (5.000-30,000 IU per gm).
but poor in fat. The livers of sharks generally
have the highest contents  of vitamin A

Pt gm) and also highest
fat content. Vitamin E present in fish liver oil,

€XCris 2 prolective action against  vitamin A
oxidation,

liver oil. As food fishes, they rank lower than
bony fishes on accoumt of their urea’ fMavour, For
better their livers, which yicg Mare  gj).
(Z-56)

~

Economic Importunce o h
; ]

Depending upon extraclion from  fregy, o
livers, oil is grouped into 3 types :

(1) Pale cod liver oil.

(2) Light brown oil,

(1) Brown oil.

Pale cod liver oil is oblained from liveg
the fishes, that are brought alive 4, the o
They are sacrificed and their Jivery are u."‘l
and heated by steaming in jackerieq vessely
2 kg/sq. cm of pressure), During heating, the
membranes of liver cells burst ang excudeq cl:‘ﬂ
collected. This oil possesses highest edics |
value, Vitamin D is independent of vitamin ;:‘
general, the less the oil content of the livey, &
greater is the vitamin D conten,

Light brown liver oil IS procured
disintegrated livers of fishes. Like pale oil, § ,
also used for medicinal purposes in ‘

Brown oil is pot usually prefemed .
pharmacy because of its ex

traction which ;s
from liver of stale fishes. The yee of brown o

for various other purposes is, however, Roleworty

Besides vitamin A, D, and E. other importasy
component of fish liver oil is cholesterol or g
crude form of the liver ol js used for Lannisy
leather, lempering sicel, preparation of 50aps, e
Practically, no cod liver oil is produced in [ndy
but  shark  liver oil g frequently  produced
The following sharks are exploited for their live
oils : Carcharhinus melanopterus, C, gangalicus,
C. limbagus, Sphyma  blochii, Pristis cuspidana,
Scoliodon walbeehmi, elc.

2. Fish body oil. Fish body oil is obtained
from the entire body parts and not exclusively
from the livers Generally, it is procured from
non-cdible fishes or from the wastes, discarded
during the Processing. More usually, the hemiap
(clupeoids), sardines, salmon, mackerel, sharks, ez
TS supposed 1o be the best for extraction of body
Oll- The fishes are first crushed to make 3 pé?
The pulp s subsequently cooked in steam 3
Pressed to remove (he oil and water from &

body. The residue is dried and powdered 10 for=
fish mea),

The body oil is

: less valuable as tﬂmi‘""d‘:
the liver of the fish.

It is poor in vitamin A=
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fishes have §; M ' -

higher Protein ﬁt}"““;—

g
- fish with other fepd:
ga do Dish T leedip :
sy coefficient and BV of l}: hﬂb”,‘"
| species 10 species. Pelagic f:lfm
t 'FIJ'F' mn.l:k'r.'rcl. luna, elc) have ;:Icl:
trati i ' '8
g8 concentrations, particularly ghyy of
ph is largely responsible for the

et flesh. i
;; "::n;l;" l;““:_“ins measurable amoyn,
, n the

s * conient, the fish may
1-Fit content more than 8

:li;‘f"'Fﬂl content between 1-8%.

hrhfl content less than 1%,

i u 15_- distributed in af lissues but in
Fesent in extraordin i
sy of " ary amounts, which

acion s ¢ amount normally required

i uch fats are called depot fats.

g ﬁuuﬂf the depot fats in fishes are

k"mnn.,:-' roe, liver, skeletal tissue,
Resey “Uve Ussue and viscera (pyloric

CI !"':5}- Liver in fish is ofien the

Ty tlrgu deposits,  However, brain

L “Oncentration of fat and heart

:ﬁh; Minerals in fish are Ca, Mg. P.
| fow " | and Cu.

% flegp fishes, all are edible. Thase
" More watery and tasteless 15

U of 5
CAMi Oy, .
Rabit  aag havisg

ne fishes consymed -
our country, are listed below, "

[T] Freshwater fishes
(1) Map carpn : Cala catl, Labew moisg . —
Clrrhinus mripels a
(i) Caifishey P Welage  asw,  Myara M) v
Mystws (M) reenphals. My M)
Covariug, FPampauus perpary
Bagarivs baparmar. Slonis siloadis,
Ewtropichthpes wivha
(iii) Herrings : Milsa ilsha, Clapws wpp, Senpinns
Phan, Gadura chapra
(iv) Feather backs @ MNowprerws aooprerus, N chisly
(v) Live fishes  : Clorias  hotchus. - Hewnparuses
ferfudineiad
_ . | coemls
(i) Mullets s
1 : mml-rﬂ-”““‘"
[vil) Miscell snexus wop: Baribas Noadar s, Chels,
Colmt W% JUMIES L TR o
Angella bengSonxt
_ . Grms cop, vilver ©VR o
(vii) Exotic spp- = B 3 carp.
by e —— (2-56;
&
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P mportance of Fishes
v

oS and glycerides of both saturated and
-'ﬁ:alf-'d fay acids, but it is having high
AU ot iodine. The iodine value of sardine
“{:n:'l is about 193% and that of salmon oil is
W . Better quality of highly refined fish
R s Y be used ns edible oil, The medium
W oil is unsuitable for human consumption
# i is ysed in manufacture of laundry soaps,
e paints, varnishes, cosmetics, lubncants,
f?:;. Pr‘iﬂlinﬂ inks, insecticides, plastics and
¥ chemicals like ammonium salts and halides
ru. i also uscd in tempering the sieel and in
[ poat bottoms to protect them against the

Iu1 -
;;: and ot T s also used as fungicides on

| plants- ,

sardine  0il Industry is  well established
e industry in west coast of India. Sardinc oil
l' sained from Sardinella longiceps.

7 Fish meal (food for cattle)

' meal is prepared from waste fishes left over
4 euracting oil from the fish. Tt is also
_ from non-cdible fishes of both, the small
o large sizes.

Fishes are chopped and boiled to extract the
{ They are then covered with canavas and
crw.pressed Lo form the cakes, that are then
=l Dried cakes are sometimes pressed in
i“m.'lj: presses to recover oil and are redried in
=, before being sterlized and  packed for
weing. The chiel fishes that are used to
= fish meal include sardines, mackerels,
s, ys and the silver bellies.

|Yemical composition of fish meal

:ﬁ —  60-70%
—  215%
el —  10-20%
Gy — 521%
:':'ﬂ“m — 121%
b —  Trace amounl
Variable amounl

'-ieﬁ‘h meal is also rich in fat soluble vitamins
r‘q.h D. and K along with walter soluble
w4 like vitamin B, and B)z.

meal constitutes a valuable source of

o pig. poultry and the cattle. Some Eﬂ-ﬂd

L

[ 451

—_

quality of fish meal is mized with maize flour 10
form fish flour to be used by human beings
specially in biscuits and cakes making factorics.

["I] Fish manure

Surplus  fishes or those wunfit for human
consumption or when the fishes get rolten due Lo
bad prescrvation, we used as fertilizers for coffee,
ea, lf‘b“ﬂ‘:?- and rubber plantation because it is
Zinr:n wlllunugt::r:n?sdlplhmpmuL e
d arge supply of fishes or
they are landed in spoiled conditions, they are sun
driecd by spreading them on ihe beach. The dned
fishes are ground and converted into manure.

Fish manure prepared from the dried and
nutrid fishes are of three kinds viz, the [ish
manure, prawn manure and the fish guano,

Fish manure is prepared by mixing ash with
the dried fishes. The resulting mixture contains
about 5-7% nitrogen and phosphate. It s
considered ideal for manuring plants.

Prawn manure is also prepared in the same
manner from the lefiouts of prawn (e.g. head, tail
and body cxoskeletons). It contains about 5-6% of
nitrogen, 3-4% of phosphate and & small amount
of lime.

Fish guano is prepared from the fish materials
left after the extraction of oil. It contains 7-10%
of nitrogen and phosphates and considered a rich
nutrient for the plants.

[TV] Fish hydrolysed protein

As mentioned earlier, the flesh of certain fishes is

not preferred by human for consumption. These

fishes are used to prepare an easily digestible fish

protein by the following procedures.

(1) Fish flesh is minced, washed and boiled
with dilute CH{COOH at 80°C.

(2) A thorough washing of boiled flesh is made
to remove the CH,COOH (acetic acid).

(3) Washed flesh is dried, pressed and wreated
with petroleum to remove the fat contents.

(4) Fai free flesh is hydrolysed with 10%
caustic soda at 50°C and 1the liquid so

formed is neutralized with 85% CH,COOH,
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(M) Newwalized liquid is spray dried to obtain
cvam  eoloursd powder of hrdﬁ“!'“d
pevtein The  hydrolysed  protein contains
about W8 of casily digestible proteins. It is
» valuable fowd for convalescents and fof
those  suffering from  the nutritional
deficiencies,

(V] lsinglass

It is a high grade collagen produced from the air
Madder o swim bladder of catfishes, camps
sturgeons, oods, ete. It is in the form of shining
powder. The Russian isinglass is prepared from the
air Nadder of salmon, perches and other cathshes,
but it is of poor quality. For preparing isinglass,
the air Madder is washed to remove blood and
other manters. Outer layer is scraped and the
remaining inner most layer contains pure isinglass.
When dissolved in hot water, forms a gelatin
Raving adbesive property.

Isinglass is uwsed principally for the
clarification of wines, beer and vineger. To 2
limited extent, it is used for preparing jellies and
special cemeats. Formerly, it was used as 2
suhstitute of gelatin in confectionery.

[VI) Fish glue
Fish gloe is a sticky substance and is prepared
from differsnt wastes (e.g. bones, scales and fins
et ) discarded during processing. These are
washed, ground and cooked with acetic acid in
steam Liquid is separated and condensed to form
the fich glue. It is used as an strong adhesive for
papers, files, wood, leather and glass. Glue is
obtained chiefly from cods and sturgeons.

[VI] Fish leather

The skin of some fishes, particularly those of
shzrks and rays are sometimes used by mankind,
and is popularly called ‘Shagreen’. The skin of
these fishes arc used for making polishing and
smoothing matenals in place of sand paper.
Specially coloured Shagreen is used for covering
jewe| boxes or for other omamental coverings.
The dried and eated skin is also used for
preparing  ladies  shoes, moncy bags, belts,
suitcases. ctc. Dried and  spiny

skins of

g m,mu;cdﬂl\“ﬂ}wlmﬂbyw
Sl!ﬂsrmr:;islnnds in south scas. Scoliodon wiy i y
ood SOUTCE of Shagreen. 1L is used as an “hfui\.!
for polishing furnitures, metals, etc. Gﬂ:cnlw
charks (Somniosus microcephalus e
because theif skin is used for book binding,

(VI11) Fish pearls

The material obtained by 1mPi“E the s
coating of the scales of certain cyprinid fishey like
Alburnus and gold fish, 1s used for polishing the
hollaw glass beads. These beads are then filleg
with wax and marketed as artificial fish peurly,

Uﬁfd in jEWC”ﬂ-r}'-

(IX] Fish soap
The fins of sharks are dricd and exported speciatly
to China where they are used for the preparatiog
of soaps.

[X] Fish Insulin

The large sized fishes are dissected so a5 g

remove the pancreas for obtaining insulia
Pancreas of the Sharks is ich in insulin.

[XT] Aesthetic value

As a hobby, some beautiful coloured fishes are
cultured in aquaria for the decoration of houses
For Evample : (Gold fish (Carassius auratu)
Angel fish (Pterophyllus),  Mollusc  [ish
(Macropodus) and different species of Colisa.

[XIT] Fishes in relation to public health
(larvicidal and scavanger fishes)

The causative agents for few diseases are insecth
crustaceans and molluscs, the inhabitant of squa
environment. Several species of fishes are know
larvicidal in nature and feed upon insects and thet
larvae viz; mosquito larvae. Since larvicidal ﬁﬂ"_"
feed upon larvae of mosquito, they help )
biological control of malaria and filania
important exotic and indigenous larvicidal fishes
are mentioned in Chapter 40. Young fom$
practically all fishes found in plains cal mqu_nﬂ
larvae. Fishes are cheaper and non-toxic 2S agd
chemicals for control of mosquitoes. Chandd w
feed upon cyclops which spread Guines wort

> |
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o~
fecd upoR the mollysey o d
4 {ers acing as sau\-angcrs
] fishes like Clarias bﬂrrm*.‘m: .F rlain
J"Jriius pagarius feed on excreyy
¥ and games
| fo ’Pal'ﬂ B
g an jmrj{]ﬂﬂﬂl outdoor Bame

f :
;pr in our country, Thr.-y Sl or lakhg

,r-‘F'[: fish and consume them. Varioyy
0

f iscuils

Ilrph piscu | |
| s are prepared in Chile ang Moroges

l’_i"u {:Jr:ady dcscribt:d}

IS blend .
:E‘-;mm before baking. ¢d  with
‘F

._uh-l"

s 21 cmplﬂ}tﬂd as bui.l for catching
V' s and other animals. Flying fisheag are
n 3 bait for catching turtles in the seq

s of Lamprey, Rsbora, Channa and

4 fishes are also used as bails for
0 ypnt fishes and species of large fishes.

'Th cartilage for cure of cancer

=t scienific report (2004), it has been
R 4 5harks are disease resistant, hence these
.5, ot the victim of any discase. So much
§), ‘% imune to cancer. The cartilage of

sh i, is used in making medicines for
H tancer,

A
Iﬁ“ for employment generation

.u; ::fm a rich source of food, millions
i L “ployed in fishing industries and

STC equally Jarge
uh“d'u)' industries

Actually, the |,

A cause,
n tﬂm?ﬂﬁsan I h:f fi

10 its benefi
; is. C
harks ang rays are extremely ¢

injuries and eve

: n death 10 gwi

m : uners and [
lropical  apg subtropical  seqs g

damage the nets of .

shey s negligible
crain fishes vig,
angerous and cause

which is very painful e Squalus, Trygon, etc

Arnifﬂ?g freshwater bony fishes, Heteropneustes
Jossilis, Clarias batrachus, elc., introduce poison
by the pectoral spine. Similarly, scorpion fishes oc
toad fishes are the main bony marine fishes which
inflict painful wounds.

Some [ish species are the intermediate hosts
of various parasiles causing diseases in human and
other animals. Some marine cartilaginous fishes
give electric shocks by their powerful electric
fish SPCCiES viL., Tetraodon spp.

flesh and may prove fatal to man.
the larvac of useful

organs. Some
have poisonous
Carnivorous fishes cal away

wh Isheries  for their livelihood in  insects:
yeif
e ONS
oA [MPORTANT QUEST!
ey | o
ihes ‘:h tcnomic importance of fishes- cin G Fish T (iit) Fish

of  Sowing _ (i) Fish hydrolysed P°
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of the fishes and keep them in palatable state for
a few days. However, this method s not suitable,
when the intention to keep fishes for a period of
more than Iwo weeks,

[I1] Deep freezing

For deep freezing, captured fishes are cleaned,
gutted, sorted and trimmed 10 suitable sizes. They
are frozen cither immediately with in 30 minutes
of their catch (quick freezing) or within a period
extending from 3 to 72 hours (slow freezing). The
freczing is achieved in ice, mixed with salt.
Addition of salt brings the temperature gradually
down from —I1'C to - 18°C. By deep freezing,
fishes may be preserved for a very long period.
Preservation by deep freezing often causes loss of
flavour and slight damage 10 lissues, Sometimes,
the fish becomes tasteless. This may be prevented
by wrapping the fishes in wax paper or cellophane
and by glazing the fish. Glazing preserves the
colour and flavour of the fishes. It should be
emphasized that deep frozen fishes should be
immediately used after thawing, because surviving
microbes begin to multiply rapidly as soon as the
frozen fish is warmed.

(1] Freeze-drying

It is a complecated process and requires
considerable establishment. As it is a costly and
laborious process, only the best fishes are treated.
The fishes are first frozen and then dried by
sublimation i.c., the ice is converted into water
vapour without melting into water. The flavour,
colour and nutritive value of the fish remains fully
preserved. The fish is first cooked, if it meant for
immediate consumption, after opening the packet
or tin. The fish is frozen 10 -20°C by placing it in
a freezing chamber. Fish trays are then transferred
to a chamber containing horizontal heating plates
for drying in a vacuum. The dried fish is packed
or canned in air conditioned room,

[TV] Salting

Salting is a form of pickling and is a very old and
common method of preserving fish in India and
also throughout the world. In salting, the fishes are

s—

Fuh Preservaiion

treated with salt (NaCl) solution. Salt dehydratey
the killed fishes by osmosis and enters their body
tssues 1o increase concentration to the ion
point. A concentration of salt above 25 Stopy
further multiplicaiton of microbes and eveq killy
them, spectally the halophobic microbes. However,
few strains of bacleria like halophilic, remain
unaffected causing pink or dun spoilage of the
fishes. Normally, 20 kg of pure salt is required for
cach 100 kg of fishes. It is found that only oily
fishes require more salts,

Methods of salting. Three methods of salting
have been evolved.

(1) Dry salting,
(2) Wet or brine salting, and
(3) Cold salting.

(a) Dry salting. In this method, fishes are
first cleaned, and rubbed with salt powder ang
then packed in tubs or in cemented tanks. Dry gy
powder is sprinkled in between layers, as the
fishes are arranged in the container (Fig. 1). The
ratio of salt to fish varies from | : 3w | :§
depending on local practice, weather conditions
and type of fish. After 2-3 days, the fishes are
removed from the tubs or container and dried in
the sun for 2-3 days. Dry salt practice in pits for
fish preservation is done along the east coast of
India and in Andhra Pradesh, Such preserved
fishes arc of inferior quality but find good market
among the poor classes.

(b) Wet or brine salting, Wet-salting s
mostly practised on the Konkan coast. Cleaned
fishes are packed in large containers having 8
concentrated salt solution (20-30%) and stirred
daily ull properly pickled. Large-sized fishes like
the Indian salmon, scerfishes and black pomfrets
arc gutted first and inside is cleaned. Also,
longitudinal slits are made in the flesh to allow
penetration of salt. Salt is applied in the following
successive slages. On the first day, half of the sal
is rubbed into the incisions and the fishes ar
stored on the cemented floor of the curing yad
On the second day, the fishes are shuffled so as 10
bring the botiom layer on top and hall of te
remaining salt is rubbed and (he fishes oF

—— o E e ————

. |
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Fig- 1. Salted fishes i, conlaiper,

ged. The stock is left undisiurbed for 7-10
ﬁ:m salty water that oozes oy from the

p 3]|EIWI¢d o dﬁ-:in Off. Wet salted fishes
oy e sold without drying, It does noy keep good
¢ kog and. therefore, has 10 be used within
].l months. . )
(c) Cold salting. This is done by spreading
sall and crushed ice on the fish. About
ogp Ib of powdered salt per 10 kg of fish is
;nﬂi! reccommended.  After  salting, the
servation is done in cold rooms, having a
!ﬂmm range of 2-3°C.

How to use salted fish. Before use, salted
u should be soaked in freshwater overnight.
dange of the water atleast once during this time
i rqured. The soaking removes the salt. The
mer he fish is soaked, the more sall is
=aved. After the fish has been soaked, it can be
xiin any way like fresh fish.

U smking

&ked fish is not as popular in India, as it is in
“@n counties like Norway and Sweden
%3¢ the peculiar smoky flavour is not relished
"1an figh eaters. However, small quantitics of
L"‘J"’ fishes are smoked in Chennai and Orissa.
ey mackerels, seerfish, pomfret, jew fish and
e considered good varietics for smoking.

i are first cleaned and gutied and then
“img gy solution or brinc. They arc taken
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Fig. 2. Smoke houss.

out from the salt solution a
rods in smoke house. Smni::d h';‘m:'ﬂmj";
merely a shed or a box over a fire, wi:i-:h is
controlled so that it produces smoke instead of
Names. The fishes are merely hung inside the
smoke house (from head 10 1ail), so that they are
surrounded by smoke. It takes about six hours to
smoke fishes so tha they can be eaten or stored.
Smoked fish does not last as long as salted
fish, because it must be refrigerated, frozen or
canned, if it is 1o be stored.
* Smoking removes additional moisture and
increases the flavour of the fish flesh. Smoke has
a preservative effect, which is ascribed 10 its
phenolic constituents.

[(VI] Drying
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The object of drying is to remove moisture
(dehydration) from fish tissues. This helps 1o arrest
bacterial and enzymic putrefaction. When moisture
contents reduce upto 10-20%, the fishes are saved
from being spoiled, provided they are stored in
dry conditions, Sun drying s the most ancient
method. In India, over 35% of the total catch of
a is curcd in the sun.
) Small marine fshes, such as ribbon fish,
silverbellies and Mumbai ducks, arc spread on the
open sandy beach. Sometimes, mnu_mudr. of coir
or palm leaves are used for spreading the fishes.
Often, fishes like Mumbai ducks are hung on
bamboo or wooden rods or on ropes stretche
horizontally between poles (Fig. 3). Large an

Scanned with CamScanner



458 ]

Y \\
F.| | '

Ny
(GE0OUY |

Fig X Drynp the fishes ia shade.

medium-sized fishes are usually gutied and salied
before drying.

Fish drying can be achieved cither naturally
or by artificial means,

Natural drying. In nawral drying, the caught
fishes are clecancd and dried in the sun shine, so
called sun-drying. It is actually not the ideal way
of preservation. [t has certain disadvantages. It is
nol hygienic. It 15 slow and results in much loss
through putrifaction and spoilage and the dried
fish develops a peculiar odour. It can be carried
out only in dry, well serated climate receiving
sunshine, which 1s not two hot. It thus depends
upon the environmental factors and availability of
space. So much so, only the thin fishes can be
preserved by this method, because the fai fishes
have much fesh allowing microbial decomposition
lo continue in deeper pans of their body,

Artificial drying. In artficial drying, the
killed fishes are cleaned, gutted und decapitated.
They are then cut lengthwise 10 remove large parts
of their spinal column, followed by washing and
drying them mechanically. This process yields a
high quality product, which retains the natural
flavour and nutritive values.

[VII] Canning

This process of fish preservation was initially
evolved in Europe and now introduced in other
countries including India. It retains the natural
Mavour of the Mish. Whenever available in large
quantities, sardines and mackerels are canned on

h |

Fl’r& P&Jr%h

the west coast of India like Calicuy, :
Mumbai, Canning invelves packing of ruh“"fd
the boxes to preserve them for long lim:
Canning s a complicated process gng Copy.
machinery and technical experise “quirg:,
Hence, the l:inﬂil'ls [ltnducu are :mur_
process includes packing of fishes in lin
which are scaled airtight and sterilized by
Pasting, pickling and spicing are ingjp,,
methods of the east. The fishes are cyt jnyq lli-cc:
salted and dried.

The fishes used for canning are gupey o
and cut into pieces of suitable size. Thejr head.
tail, fins and viscera are removed and (he Piecey
are dipped in brine (o remove blood etc,, from the
tissues. Pieces are now immersed in hotwater o
exposed lo the steam to remove adhering materiy),
which could not be removed by cleaning with oy
water. Pieces are salted and dried.

They are then mixed with a SPicy pase
ground by mixing vineger, red chillies, mustarg
garlic, turmeric and tamarind in oil medium. Fer
pickling, usually mackerel and sardines are yooqy
Finally the processed pieces are sealed =
containers, preferably tin boxes or jars. The sealed
containers arc again subjected to heat treatment 1o
kill completely the microbes left in the flesh of
cul pieces of fishes. Containers are tested befoes
their transportation to the market.

Processing. Fish processing includes all the
processes discussed above as cleaning, freezing,
drying, salting, canning etc. Fishes may alw b
processed into edible meals and oils (that a
obtained as bye - products of the fish industry,
described in Chapter 44). Fish meal is prepared
from discarded body parts of the fish as fins, pulls,
gut. etc., by processing. Major part of the fish
caich is consumed as fresh, preserved or in salied
form, but there is good scope for vanous
bye - products of the fish industry.

Denjcrits of fish preservation. Although te
Frmsen'auon and processing constitute & ve?y
Imponiant aspect of the fish industry, it has certait
dn‘l_vl::acks as well, Particularly with respect ¥
r:um_:ng quality of fish flesh. The demerits &%
described here briefly in the following points :

bc'l.:;
hea
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)  pygienic METRIFES ATC O adopieg
_ I’“*Pe._t-.c processes like cleaning, Bulling
el o the prcscr\'cd material owing 1o

. Fﬁ-‘ldns o the microbial population,
incomplete prcscr?a'l‘inn leads 10
o Jation of flesh amino acid je.
1 I:"tﬂ hismminc., The h.iﬁlaﬂ.ﬁnt and

(5) Excess

[ 459

Mechanical damage 1o the muscles. Cell
Membranes burst, structures et deformed

and the fish flesh Joses much of its flavout
and taste, The Nesh becomes dch)‘d“md and

loses it texture 100,
salting  allows growth and
multiplication of salt tolerent bacteria.

causing 'Pink eye' spoilage of fish flesh.

hi’ﬂdi“:hc r cclated substances collectively  (6)
¥ Diauriﬂﬂ- are the common causes of

Ij,m‘d od jsoning. B

5"". reduces weight, nutntive value and (7N
 pryiog (ibility of the fish flesh.

Salling combined with smoking m_h
loss of protein (about 1-5% duc 10 salting
and 8-30% due to smoking).

Smoking also promotes ru'lcid-il‘f_ ‘_’f_ fat

' diges contents of flesh and hence
" e prings about denaturation of the fish digestibility of fat products. -
{ ﬂulhﬂgn 's  because of the ice crystals (8) Canning leads to much Iou_ of .11I.IJIIII:I o
thd during chilling and causing pantothenic acid, and ascarbic acid.
form

IMPORTANT QUESTIONS

on fish pressrvation and processing. "
:ﬂ:':\:’ll! for spoilage of fishes. Describe the methods of fish preservation

) : : Relfrigeration (iv) Dee
' g . ii) Long duration pﬂﬂf\wm (1id)

.~ __ (i) Short duration prescrvation (il h its of fish prescrvaticn.

H tﬁ Fre I:-dﬂ:}: ?:} Salting (vil) Smoking (viil) Drying (ix) Canning (%) Dremess

fesing (¥
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i f the fish fid '
. the body, gills and gut © ;
Preservation of fishes is a very important part of  present on e e Yor development due 1o high
; ' < done in such a manncr @ good m : fish flesh. M
commercial fisheries. It 1s . «h  moisture (75-80%) conlents In the fish fles ore
{hat the fishes remain fresh for a long time, Wi bacteria are [further added during handling and
a minimum loss of taste, odour, flavour, nutnuve " unclean  places. Fishes get cuts,

- ectibility of their flesh. Fishes are  storage ! ; - : .
ek e e edil d spoiled if  abrasions etc., during catching operations, |eading
quickly perishable commodities an kmrig: lage to hacmorrhage. These  provide —an ideal
not properly preserved. Dunng pca Pﬂ_ : _ o Lacterial ‘activity which are mod

- f fish are causht and require proper environme 1 .
Kol S to be available during lean  destructive to the fish. Proteins in the fish flesh
B . il an be are degraded by proteiolylic microbes such s
period.  After  preservalion, fishes ¢ E v i _
transported to long distances for consumption. In  Pseudomonas, Proteus, Chromobacterium,
India, with its tropical and subtropical climate, the  Halobacterium, Micrococcus, elc. The
problem is more acute, as heat and moisture  carbohydrates present in small amount in the I?sh
promote fish deterioration. Landed fishes may flesh are degraded by carbohydrate fermenting
ordinarily remain fresh for not more than 8 hours  microbes like Streptococcus, Leuconostoc.
and begin 1o decompose rapidly after that. Micrococcus, etc. Fal contents of the fish flesh are.
i decomposed by relatively few gram negalve
Reasons for Spoilage of Fishes bacteria. Degradation occurs through the processes
Fish spoilage occurs chiefly duc to three acting menlioned as below :
agents :
(1) Microbial H.I:liﬂrl. s Proteolytic microbes | e\ amines ¢
(2) Enzymatic acuon, and A onia + H 15"4-“!301“
. e )
(3) Chemical action Cabohydems F:mum. Acid + alcohols + £35S
[T} Fish spoilage due to microbial action microbes
Microbial action involves chiefly bacterial spoilage . Lipolytic microbes .
of the fish flesh. A large number of bacteria ™ + Patty acids + glyee™
e
S _—
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