APPENDIX

TABULATED STATEMENTS SHOWING IN DETAIL THE GILL-SURFACE
PER UNIT VOLUME CALCULATED IN DIFFERENT FISHES EXAMINED

1. Waterebreathingz fishes
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1. Callichrous malabaricus (Cuv.)

HABITAT : Fresh-water.
VOLUME : 6.5 cce.
NO. OF GILLS : 4 pairs.

GILL-SURFAGE  : 152,8 sq.mm,
PER UNIT VOLUME :
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Partlculars of the No.of Average Average Area on Total Tetal
gill filaments. gill length breadth one side area of area
filaments of g.f. of g.f. of g.fe g.fe. in in
in nm, in mm. in sq.mm. sq.mm. SQ.Mmm,
L B LxB 2L x
Gill filaments of
all the gills

Anterior set

of portion 8x8x2 101 0.150 0.165 033 L2.20

o* portion 8x8x2 0.3 0.100 0,030 0.06 3.8
Middle set

o* portion 70x8x2 1.6 0.225 0,360 0.72 806.40

& portion 70x8x2 0.5 0.200 0,050 0,10 11i2.00
Posterior set

ol portion stxz 1ol O.1 50 00165 0.23 26-40

af portion 5283(2 003 0.100 00030 0006 20‘}0
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Total respiratory area .cscecesceses 993, 28 Sq.MMe
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oBo 3= 1. The gill-filaments were triangular at the tips, while the
rest of the surface was rectangular,

2. For triangular portions : L = Altitude, LxB = éAltitude b'd
V ase.
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2. Callichrous pabda (Ham,)

HABITAT ¢ Fresh-water.
VOLUME : 54,6 cc.
W0, OF GILLS ' 4 pairs.
GILL-SURFACE 148.0 sq.mm,

PER UNIT VOLUME

* 2

Partlculars of the No.of Average Average Area on Total o Total
gill filaments. the gille length breadth one side area of area
- filaments of g.f. of g.fe of the the g.f. in

in mme, in mm. g.f. in in 8Ql,
.- : $Q.lin. SQe.mn,
L B LxB ZL x B
Gill filaments of T B
all the gills.
Anterior set 12x8x2 3.7 0.3 1011 2.22 426,24
Middle set © Lhx8x2 6.8 0.7 4,76 9,52  6702.08
Posterior set 27x8x2 3.6 o 3 1,08 2.16 _ 933,12

Total respiratory AT'€8 evsvcvsscrne 8061 olily Sq.mnh
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3. Arius dussumieri (Cuv. & Val,.)

HABITAT ¢ Marine,
VOLUME : 7.0 cco
NO. OF GIﬁLS ¢ 4 pairs.
GILL~SURFACE

: 16509 Sq.mm.
PER UNIT VOLUME : o

Parti;ulars of the No.of Average Average Area on Total Total
gill filements. the gill- length breadth one side area of area
filaments of g.fs of g.fe of the the g.f. in

in mm, in mm. g.f. in in Sq.mm.
. 8Q.00, Sq.nm,
L B LxB x B
Gill filaments on’ o T
the first and
second pairs of
gills ‘
Anterior set 16xhx2 165 . 0.2 0.30 0.6 76.8
Middle ‘Set‘ l+8:d+x2 265 0;3 0.75 1e¢5 576.0
Posterior set 10xhx2 1.5 0.2 0.30 0.6 48,0
Gill filaments on
the third and
fourth pairs of
gills A
Anterior set 1hxhx2 1,60 0.15 0.15 0.3 33.6
Middle set L2xhx2 2,00 0.30  0.60 1.2 403.2
Posterior set 10x4x2 1.00 0.15 0415 043 24,0

- - - - I S A L -~ - -

Total'respirat.ory Area esccessveccsces 1161.6 Sq.nn,
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4. Barbus vittatug (Day)

HABITAT : Fresh-water,
VOLUME : 1.0 ce,
NO, OF GILLS : 4 pairs.
GILL-SURFACE 153.6 sqg.mm.

PER UNIT VOLUME:
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Particulars of the No.of Average Average Area on Total Total
gill filaments. the gill- length Dbreadth one side area of area
filaments of ge.f. of g.fe of the the g.f. in

in mm, in mm, g.f. in in 8q.mm.
8%.mm. Sq 0%,
L B x B 2L x B
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the first pair of 36x2x2 1.0 0.15 0.15 0.3 43.2
gills
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Gill filaments on

the second and 32xhx? 1.0 0.15 0.15 0.3 76.8
third pair of

gills

Gill filaments on

the fourth pair 28x2x2 1.0 0.15 0,15 0.3 33.6
of gills

Total respiratory area cssescsceses 153.6 sq.mm,
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5. Barbus dobsoni (Day )

HABITAT : Fresh-water,
VOLUME ¢ 54.6 ce.

NO. OF GILLS 2 4 pairse.
GILL-SURFACE 137.19 sq.mm,.

PER UNIT VOLUME :

Particulars of the No.of Average Average Area on Total Total

gill filaments. the gill- length breadth one side area of area

filaments of g.f. of the of the g.f.in in
in mm, gafu in gofo in Sq.mm, 5q .0,

mm, SQe.lim,
L B 2 xB 2L x B

Gill filaments on
the first, second
and third pair of

gills X
Anterior set 17x6x2 3.7 0.30 1.110 2,22 319.68
Middle set Lix6x2 6.8 0.70 4,760 9.52 5026.56
Posterior set 27x6x2 3.6 0.30 1.080 2.16 699. 8L
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Gill filaments on
the fourth pair

of gills
Anterior set 18x2x2 3.2 0.30 0.966 1.92 138.24
Middle set 33x2x2 6e1 0.70 4,270 8,54 1127.28
Posterior set 29x2x2 3.1 0.25 0.775  1.55  179.80

- 0 . e o - CIR Ol 0D g NN e - ay e an - - -

Total respiratory area esecesevessss 7491.4 sq.mm,

N S R S N N S T S EEENASNNEEE SN NR SRR D MmN PSRRI ETEE




vi

L 1)
o»

6. Barilius evazardi (Day)

HABITAT ¢ Fresh-water.
VOLUME P Leb5 cCo
NO. OF GILLS ¢ 4 pairs,
GILL-SURFACE 153.3 sq.mm.

e s

PER UNIT VOLUME

Particulars of the No. of Average Average Area on Total Total
gill filaments. gill length breadth one side area of area
filaments of g.f. of gefs of gofe g.fe in in
in mm, in mm, in sq.mm,sq.mm, SQ.0m.
L B LxB 2Lx8B
Gill fllaments of
the first and
second pairs of

gills

Anterior set Txhx2 1.6 0.12 0.192 0.384 21,504
Middle set L 8xhx2 2.3 0.18 O.4th 0,828 317.952
Posterior set Lxhx?2 1.6 0.12 0.192 0.38, 12.288
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Gill filaments of
third and fourth
pairs of gills

Anterior set Txhx2 146 0.12 0.192 0.38L, 21,504
Middle set Léxhx2 2.3 0,18 O.41lk 0.828 304,704
Posterior set Lxhx?2 1.6 0.12 0.192 0,384, 12,288

T W S G S M B D CED B 5D A A U A B D S D G ) O ol U G GBS0 W 1300 e G O S 5 T8 W A U AR G A G T D D S G e S W G N5 D P O D W A G A

Total respiratory area ssesecssose 090,24 sq.mm,
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7. Rasbora daniconiusg (Ham,)

HABITAT ¢ Fresh-water,
VOLUME ¢ 9¢5 cco

NO. OF GILLS ¢ L4 pairs.
GILL-SURFACE 140.3 sqe.mm.

ot e

PER UNIT VOLUME

Particulars of the No, of Average Average Area on Total Total
gill filaments. gill length breadth one side area of area
filaments of g.f. of g.fs of gef. gefein in
in mm, in mm, in sq.mm, sSq.mM, SQ.HMs
L B - LxB 2Lx8B

Glll filaments of

the first pair of 64x2x2 224 0.3 0,672  1.344 344,06
gills

Gill filaments of

the second and 62xhx2 22 0.3 0.672 1.344 666.62
third pairs of

gills
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Gill filaments of
the fourth pair 60x2x2 2eRh 0.3 0.672  1.344 322,56
of gills
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Total respiratory area scceess 1333.24 sq.mm.
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8, Cirrhina fulungee (Sykes)

HABITAT : Fresh-water,
VOLUME ¢ 13.5 cc.
NO. OF GILLS ! 4 pairs,
GILL-SURFACE : 163.8 sq.mm,

PER UNIT VOLUME

ez - - o o e we - - — -

Particulars of the No. of Average Average Area on Total Total
gill filaments, - gill length Dbreadth one side area of area
filaments of g.fe. of g.f. of g.fe g.f. in in
in mm, in mm. in sq.mm. sq.mm, sq.mm.
L B LxB 2L x B

G - - - - - T D S BT G

All the gill

filaments

o' portion

Anterior set 3x8x2 1.0 0e5 0.50 1.00 48,0
Middle set L, 8x8x2 2.3 0o5 1.15 2.30 1766.4
Posterior set 2x8x2 1.0 0.5 0.50 1.00 32.0

AT portion

Anterior set 3x8x2 0.5 0.5 0.125 0.125 12.0
Middle set L,8x8x2 0.9 0.5 0.225 0.450 345.6
Posterior set 2x8x2 0.5 0.5 0.125 0.250 8.0
omemomenen (UL FeSPITaTOTy Srea oo 20 g

N.Be ¢= 1, The gill filaments were triangular at the tips, while the
rest of the surface was rectangular.
2. For triangular portions, L = Altitude, LxB = % Altitude x
base,



L L4

ix

L 1]

9., Aspidoparia morar (Ham.)

HABITAT ¢ Fresh-water,
VOLUME : 6.0 cc.
NO. OF GILLS 2 4 pairs,
GILL-SURFACE 144,96 sq.mm,

2% o=

PER UNIT VOLUME

Particulars of the No, of Average Average Area on Total Total
gill filaments. gill length breadth one side area of area
filaments of ge¢fe Of gefe of gef. gefein in
in mm, in mm, in sq.mm, sq.mm. Sq.Mme
L B L x 2L x

Gill filaments of
all the gills

Anterior set 17%x8x2 0.8 0.3 0.24 O.48 130,56
Middle set l|.2x8x2 1 07 Oo 3 Ce. 51 1.02 6850101#
Posterior set Tx8x2 0.8 0.3 0424 0.48 53e 76
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Total respiratory area seeceses 869,76 sq.mm.
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10. Rohtee ogilbii (Sykes)

HABITAT ¢ Fresh-water.
VOLUME s 28,0 cc,
NO. OF GILLS ¢ 4 pairs,
GILL-SURFACE 139.8 sq.mme.

e ©»

PER UNIT VOLUME

Particulars of the No. of Average Average Area on Total Total
gill filaments. gill length breadth one side area of area

filaments of g.f. of g.f. of g.f. gef. in in
in mms in mm., in sq.mm, sq.mm. Sgl.lm,

L B LxB 2L x B
Gill filaments of 4
the first and 68xhx2 L.6 Ou4 1,84 :3.68  2001,92
second pairs of
gills
Gill filaments of )
the third and 65m2 hoé Ocl% 1 0814' 3068 1 91 3060
fourth pairs of
gills

Total respiratory area ..... 3915.52 sq.mm,
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11. Coiléa dussumieri (Cuv. & Val.)

HABITAT Marine,
VOLUME H 8. 5 CCe
NO. OF GILLS : 4 pairse

GILL-SURFACE HE | 53.2 8qamm’
PER UNIT VOLUME :

*e

Particulars of the No. of Average Average Area on Total Total
gill filaments. gill length breadth one side area of area
filaments of g.f. of gofe of gefe g<f. in in
in mm, in mm, in sq.mm, sq.mm. SqemM,
B LxB 2L x
Gill filaments of =
the first and
second pairs of

gills
Anterior set 15x4x2 1.15 0.25 0.2875 0.575 69.00
Middle set 6lxlyx2 2.10 0,30 0.6300 1.260 645.12
Posterior set Txhx2 1.15 0.25 0.2875 0.575 32,20
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Gill fllaments of
the third and
fourth pairs of

gills
Anterior set Ox4x2 1.0 0.25 0.25 0.50 36,00
Middle set 52xkx2 2,0 0.30 0.60 1.20  499.20
Posterior set 5xhx2 1.0 0.25 0,25 0.50 20,00

T T T g

- coes o En W S5 G N

Total resplratory area srsesece 1301 52 Sq.00.
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12, Clupea sindensis (Cuv. & Val.,)

HABITAT ¢ Marine,
VOLUME ! 14,0 cea
NO. OF GILLS : L pairs,
GILL~-SURFACE 144,.0 sq.mm.

PER UNIT VOLUME :

Particulars of the No. of Average Average Area on Total Total
gill filaments. gill length breadth one side area of area
filaments of g.f, of gef, of g.fs g.f. in in
in mm. in mm. in sq.mme Sq.mm, SQ.ME.
L B LxB 2Lx B
Gill filaments of
all the gills

o® portion 70x8x2 2.8 0.3 0.84 1.68 1881.6
o portion 703{812 O.4 0.3 0.06 0.12 1344

A SN T3 A 3 M D8 T TN G G G TR I DX YR M7 B ) I e S AR A 53 g CED G (1D S AN D S TN S A A G I U I £ G O D A D SO G M I D GA G G D SIS AP N Y W S )

Total respiratory area .ese.. 2016,0 sq.mm,
N,B. := 1, The gill filaments were fairly triangular at the tips,
while the rest of the surface was rectangular.
2. For triangular portions L = Altitude, LB = 3 Altitude x
- base,
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Particulars of the No, of

gill filaments,

¢ xiii

13. Clupea fimbriata (Cuv. & Val.)

HABITAT
VOLUME

NO. OF GILLS

GILL-SURFACE
PER UNIT VOLUME :

S S T D A G

-
-

: Marine.

¢ 49,0

CCe

¢ 4 pairs,

: 150'5 sq.ml

IS O T S P W S S G S

Average Average Area on Total Total

- - - -

gill length breadth one side area of area
filaments of Eefe of geofe of gofo
in Sqomo Sqommc Sqomm.

in mm,.
L

T G S I G G G CI 5

Gill filaments of
the first, second
and third pairs
of gills
First set
Second‘set
Third set

Fourth set

T W e B D T3 N G G 3 G OCD T C W A N A

2xb6x2 4,00
19x6x2 6.55
L Ox%6x2 6.00

in mm,

B

LxB

- T

2,2000
3.6025
3.3000
2,2000

‘efe in in
2L x

- WD ST W G GED T THE A D W A

L4400 105,60
7205 1642.74
6.600 3880.80
L4500 264,00

K - T W F2  SD B GO K3 W S S G S W S S R A (X K S AU AR KT U A AT N GU AV U R A G R D WD (N S 5D W T A G S T R SO WA BT CI6 TP AT A S e T B S B G W e

Gill filaments of
the fourth pair
of gills
Anterior set
Middle set

Posterior set

- .-

5x6x2 400
3x2x2 160
68x2x2 5.0
Lx2x2 4,0

0.55
0,55
0. 55

- ST -

erow ﬁcmmﬂn £ 0T S -

bok 52480
5.0  1360.00
Lok 70,40

Total respiratory area sceesses 7376 34 sq.mm.

B R R S S S R R S R N S N R N i R S S T e s S e NSRS SNSRI mM R E



¢ xiv ¢
14. Engraulis mystax (Bl.Schn.)

HABITAT : Marine.
VOLUME ¢ 37.0 cc.

NO. OF GILLS ¢ 4 pairs,
GILL-SURFACE 147.6 sq.mm,

*

PER UNIT VOLUME
Particulars of the No. of Average Average Arca on Total Total
gill filaments. gill length breadth one side area of area
filaments of gefe Of goefe Of gofs gefe in in
in nmm, in mm, in sq.mm, sq.mm. Sq.mm.

B LxB 2L x B
Gill filaments of T T T
the first pair of
gills
Anterior set 4x2x2 24 5 0@40 1.00 2,00 32o00
nMiddle set )
o' portion 97x2x2 3.6 0.45 1.62 3.24 1257.12
AT portion 97x2x2 0.6 0.30 0,09 0,18 69.84
Posterior set 7x2x2 25 0.40 1.00 2,00 136,00
Gill fllaments-o; - - B
the second pair
of gills
Anterior set Lx2x2 2.5 0.40 1.00 2,00 32.00
Middle set ‘ )
o"portion 91x2x2 3.6 0.45 1.62 3.24 1179.36
& portion 91x2x2 0.5 0,30 0,09 0.18 65452
Posterior set 17x2x%2 2.5 0.40 1.00 2,00 136,00

Glll filaments of
the third pair of

gills
Anterior set Lx2x2 2¢5 0.40 1.00 2.00 32.00
Middle set
of portion 88x2x2 3.5 Ok 1.62 3.24 1140,00
a® portion 88x2x2 0.6 0,30 0,09 0.18 63.36
Posterior set 17x2x2 Re5 0.40 1.00 2,00 136,00
G,f.of fourth pair
Anterior set 3x2x2 2.5 0.40 1.00 2.00 24,00
Middle set
of portion §5x2x2 3.6 0,45 1.62 3.24 1101.60
&F portion 85x2x2 0.6 0.30 0.09 0.18 61.20
Posterior set 5x2x2 2e5 0.40 1,00 2.00 40.00

- - - T D G 6 D S B GTH NS D S SN 50 R X S R 55 G . K5 (T T S G S e G 4 G KN S 5B KK QI G S SIS s R Gt TR A T USSR G40 . R T N P 5 M

Total respiratory area seceeees 5465.48 sq.mm,
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15, Saurida nedulosa (Cuv. & Val,)

HABITAT ¢ Marine,
VOLUME ! 61.0 cc.
NO. OF GILLS {4 pairs.

GILL-SURFACE ¢ 148,3 sq.mm.
PER UNIT VOLUME

Particulars of the No. of Average Average Area on Total Total

gill filaments. gill length Dbreadth one side area of area
filaments of gef, of g.f. of gofe g.f. in in

in mm, in mm, in sq.mm. SqQ.mM. Sq.0m.
L B L xB 2L x B

Gill= fllaments of

the first and -

second pairs of

gills
Anterior set 1 51{4}(2 2.9 0.1‘- 1 ¢16 2.32 2780170
Middle set 107x4x2 6.0 Ok 240 4,80  4108,80

Posterior set 28xLx2 2.9 Ouk 1.16 232 519.68
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Gill filaments of
the third pair of

gills
Anterior set 15x2x2 2.9 Oudy 1.16 232 139.20
Middle set O5x2x%2 6.0 0ok 2.40 4,80 1824,00

Posterior set 20x2x2 2.9 Oult 1.16 2432 185, 60

I A Y D D KN K 5 W G D S S R A D T G K G e £ G5 . -y - - - - - o= - o

Gill filaments of
the fourth pair

of gills
Anterior set 18x2x2 2.9 0s4 1416 2.32 167.C4
Middle set 87x2x2 6.C Q.4 2.40 4,80 1670.,40
Posterior set 22x2x2 2.9 O.4 1.16 2.32 204.16

- - > - - - K 8 €D - - - - 5D W CED G5B S W SR A IO 3D WO O3 W e i G G S S S G S e Y G > 0 Y S S S T R

TOtal respiratory ared socesee 90970 32 8.
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16, Gambusia affinig (Girrard)

HABITAT

2

VOLUME ¢ 1.0 cco
NO. OF GILLS : 4 pairs,
-GILL-SURFACE : 148.8 sq.mm.

PER UNIT .VOLUME :

Fresh-water,

T T S €0 Y A W U O Coe i C13 ) O 0D £33 e D £ GG

Particulars of the No, of Average Average
gill filaments, gill length breadth
filaments of g.f. of g«fo

in mm, ianm.

Area on
one side
of g.fe
in sq.mm,

Total Total
area of area
gofo in in
SqQ.0M, Sq.00,
X

L2 - - O

LxB B
Gill filaments of T
all the gills
Anterior set 4x8x2 0.15 Oe15 0.175 0.150 9,60
Middle set 20x8x2  1.30 0,15 0,195  0.390 124,80
Posterior set 6x8x2 0.56 0.15 0,075 0.150 14440

D R IR 55 5 D 50 €5 O W55 e S N D L G B -
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Total respiratory area ececeeees 148,80 sq.mm,
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17. Belone cancila (Cuv. & Val,)

HABITAT ¢ Fresh-water.
VOLUME 2 17.5 cc.
NO. OF GILLS ¢ 4 pairs,
GILL-SURFACE 140,9 sq.mm,

PER UNIT VOLUME

T W D SR Y A B X S G 53 A S SR O 3 L A CT3 £33 G T SRS M 5 a s

Particulars of the No. of Average Average Area on Total Total
gill filaments. gill length breadth one side area of area
filaments of g.f. of gofe of gefse gef. in in

in mme, in mm, in sq.mm. Sq.mm. Sq.mm,

L B LxB 2L x B
Gill filaments of T
the first and
second pairs of
gills .
Anterior set 14xhx2 0.75 0c1 0.075 0.15 16.80
Middle set 672:41(2 0029 Oo’% 1 0160 2032 12430 52

Posterior set 16xhx2 1.40 0.1 0.140 0.28 35,84

Gill filaments of
the third and
fourth pairs of

gills
Anterior set 10x4x2 0.75 0.1 C.075 0.15 12.00
Middle set 61xhx2 2.90 Ol 1.160 2.32 1132.16
PSsterior set 12xLx2 1.40 0.1 0e140 0.28 26,88

WD ED 2 W €33 T D OO S OO D e - ey - an D - G G B W W

Total respiratory area escecse 2467.2 sq.mm,
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18, Serranus fasciatus (Day)

HABITAT Marlne.
VOLUME 2 6.5 cee

NO. OF GILLS $ 4 pairs,
GILL-SURFACE 165.8 sq.mm.

ae o0

PER UNIT VOLUME

«3 GI W a3 W - o TD T O IS W CIC ST S R O R S

Particulars of the No., of Average Average Area on Total Total
gill filaments. gill length breadth one side area of area
filaments of gef. of g.f, of gefe g.fe in in

in mm, in mm. in sq.mom, sq.mm. Sq.mm,

L B LxB 2L x
Gill filaments of - CTTTTTTTTTTTTTTTTmm T T
the first pair of
gills
Anterior set Lx2x2 .50 0.1 0.05 0.1 1.6
Middle set Thx2x2 2.75 0s2 0.55 1e1 325.6
Posterior set 7x2%2 0.50 0.1 0.05 O.1 2.8
Gill fllaments of ooooo TooTTTETTTTTTTTT T
the second pair
of gills
Anterior set Lx2x2 0.50 Ot 0.05 0.1 1.6
Middle set T0x2x2 2.75 0.2 055 Tel 308.0
Posterior set 5x2x2 0.50 0.1 0.05 C.1 2.0
Gill fllaments of B T
the third pair of
gills
Anterior set 3x2x2 0.5 0.1 0.05 0.10 1.2
Middle set 60x2x2 2.6 0c2 Oe52 1.0, 249.6
Peosterior set 5x2x2 0.5 Coe1 0,05 0.10 2,0
¢ill filaments of
the fourth pair
of gills
Anterior set Lx2x2 005 0.1 0:05 0.10 1.60
Middle set L3x2x2 2,6 0.2 0e52 1.04 178,88
Posterior set 6xx2x2 0.5 O.1 0.05 0.10 2.40

X I3 G 3 G G S0 M G B €3 WD A N 23 A S X Y L GG A Ol D € D 3 G - - R D G G W G S S M G D SR NG W A

Total respiratory area c...... 1077.28 sq.mn.
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19,

HABITAT
VOLUME
NO. OF GILLS

GILL-SURFACE
PER UNIT VOLUME

-—— ®©3 e -

Particulars of the
gill filaments,

3 O - g - -

T O T D W .-

Gill fllaments of
the first and
second pairs of
gills
Anterior set
Middle set
Posterior set

Gzll fllaments of
the third and
fourth pairs of
gills

Anterior setg

Middle set

- - X

Lutjanus caeruliolineatus (Day)

Marine,
40,5 cc,
L pairs,

1 50.[}- Sq.mm.

No, of Average Average Area on Total Total
gill length  breadth one side area of area
filaments of gef. Of gefs of gofe g.f. in in
in mm, in mm, in sq.mm. sq.mm. sq.mmn.
L B LxB 2LxB
103&}2{2 3.0 095 105 300 21&000
6m2 10—08 0.5 20‘} 408 261102
15xkx2 3 0 0.5 15 3.0 360,0
12xhx2 3.0 0.5 1.50 3.0 288.0
6031&3{2 405 0. 5 2,25 Leb 2160.0
18x4x2 3.0 0.5 150 3.0 432.0

Posterior set

A T QU G D THD G MR 5 D WY S A S S D G e S W D €0 G e LD S5 W A R 45 T W O S D A T €3 T A SN £ N O Y T O T W G B0 G P G R R S G G e A NG W O G0

Total respiratory area ecceccee
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20, Therapon jarbua (Forsk,)

HABITAT ¢ Marine,
VOLUME ¢ 3.8 cco
NO. OF GILLS  : 4 pairs.

\ GILL-SURFACE 161.0 Sq.mm.

PER UNIT VOLUME :

Partlculars of the No. of Average Average Area on Total Total
gill filaments. gill length breadth one side area of area

filaments of g.f. of g.fe¢ of gefe g.fe in in
inzmm. in mm, in sq.mm. SQ.0mH. SQ.Mm.

B LxB 2L x8B
Gill filamemts of T T
all the gills
Anterior set 8x8x2 Te1 0.15 0.165 0633  42.24
Middle set  30x€x2 2.5  0.20 0,500 1,00 480,00
Posterior set 17x8x2 1. 1 0 15 0,165 0.33 89 76

Total respiratory aread esceseee 12,0 sq.mm.
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21. Sciaena miles (Cuv. & Val,)

HABITAT ¢ Marine.
VOLUME : 25,0 cco

NO,., OF GIILLS ¢ L pairs,
GILL-SURFACE 152.3 sq.mm,

EL I 13

PER UNIT VOLUME

particulars of the No. of Average Average Area on Total Total
gill filaments. gill length breadth one side area of area
filaments of g.fs Of gef. of gefe gofs in in

in mm, in mm, in sq.mm, sq.mM, Sq.mm.

L B LxB 2L x B
Gill filament; ogg- B B T )
the first, second
and third pairs
of gills ‘
Anterior set - 15x6x2 2,0 0.25 0.50 1.00 180,0
Middle set 75x6x2 3.9 040 1.56 3.12 2808,0
Posterior set 1 7%x6x2 2.0 025 0.50 1,00 204.0
Gill filament; of
the fourth pair
of gills
Anterior set 13x%x2x2 2,00 0.25 0.500 1.00 52,0
Middle set 70x2x2 2,95 0.30 0.885 1.77 L495.6
Posterior set 17%2x2 2.00 0.25 0.500 1.00 68,0

co cws S - 0 D Lo 1 -

Total respiratory area ocececess 3807.6 SQ.imm,
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22, Sciaena ossea (Day)

HABITAT 't Marine.
VOLUME ¢ 60,0 cco

NO. OF GILLS  : 4 pairs.
GILL-SURFACE 135.9 sq.mm,

PER UNIT VOLUME :
Particulars of the No. of Average Average Area on Tota.l Total
gill filaments. gill length breadth one side area of area
filaments of g.fs of gofs of gofs go.f. in in
in mm, in mm, in sq.mm, sq.mm. S5q.mm.

L B LxB 2L x
Gill filaments ;E .....................
the first pair of
gills
Anterior set 3x2x2 3.0 0e35 1.05 261 25,2
Middle set 130x2x2 540 0.40 2,00 4,0 2080.,0
Posterior set 7x2x2 3.0 0,35 1.05 21 58,8
Gill fllaments of B - o
the second pair
of gills
" Anterior set Lx2x2 3.0 0.35 1.05 2.1 33.6
Middle set 125x2x2 5.0 0.40 2,00 4Le0O 2000,0
Posterior set 6x2x2 3.0 0.35 1.05 21 5004
Gill filaments of TTTTTTTTTTTTTTTTTTTTT
the third pair of
gills
Anterior set Lx2x2 3.0 0.35 1.05 261 3346
Middle set 120x2x2 5.0 0.40 2.00 LoD 1920,0
Posterior set 5x2x%2 3.0 0e35 1.05 Re1 42,0
Gill filaments of
the fourth pair
of gills
Anterior set 5x2x2 3.0 0.35 1.05 2e1 42,0
Middle set 115x2%x2 5.0 0,40 2,00 O 1840.0
Posterior set Lx2x2 3.0 0.35 1.05 2.1 33.6

A W G S D SEP D D G O 53 O ST S D T I I A S CED S D A S W GU 2 D S D T D R A A - €353 T S T CT A W S K S . D

Total respiratory area ecseesos 8159.2 sq.mm,.

AN I IR s I e S s mamRaSss mmmemines EEESSRNRN SN RSN R NI IR




¢ xxiii

23. Equula bloghii(Cuv. & Val.)

HABITAT : Marine.
VOLUME : 6,0 cco
NO. OF GILLS  : 4 pairs.
GILL~SURFACE 155.6 sq.mm.

*e &

PER UNIT VOLUME
Particulars of the No, of Average Average Area on Total Total
gill filaments. gill length breadth one side area of area
filaments of g.f, of gefs of gofse g.fe in in
in mm, in mm, in sqg.mm. sq.mm. Sq.dMe
L B LxB 2L x
Gill filaments of
all the gills

Anterior set

n¥ portion 10x8x2 2.0 0.150 0,300 0.60 96.0

A portion 10x8x2 100 0.150 0,075 0.15 24,0
Middle set

p* portion 30x8x2 2ol 0.225 0,540 1.08  518.4

AT portion 30x8x2 102 0,200 0.120 0.2 115.2
Posterior set

ot portion 15x8x2 2.0 0,150 0.300 0.50 14440

AY portion 15x8x2 1.0 0.150 0.075 0.15 36.0

O - - AT S R T D 58 D e e G 55 ) €D am o - WD R D G52 I I TR R Y R AR T ) N G TR G T G i 57 127 M D £ W

Total respiratory area essssess 933.6 sq.mm,
NN ST RS aE e TSNS EnN s EsaEOnD s sRRE RSN aNE S
N.B, := 1, The gill filaments were fairly triangular at the tips,
while the rest of the surface was rectangular.
2+ For triangular portions @ Altitude, LB = 3 Altitude x
base.
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24, Egquula daura {Cuv, & Val,)

HABITAT : Marine.
VOLUME i 5.5 cc.

NO., OF GILLS ¢ 4 pairs,
GILL-SURFACE 152,3 sSqe.mm.

PER UNIT VOLUME :

Particulars of the No. of Average Average Area on Total Total
gill filaments. gill length breadth one side area of area
filaments of g.f. of g.f, of gofe g.f¢ in in
in mm, in mm, in sq.mm, Sq.mM. Sq.Mm,
L B LxB 2L x B
Glll filaments of
all the gills

Anterior set

o¥ portion 12x8x2 2.0 C.15 0.300 0.60 115.2

AY portion 12x8x2 10 C.15 0.C75 0015 28.8
Middle set

a? portion 28x8x2 203 0.20 0.460 0,92 412.4

a portion 28x8x2 14C 0,20 0.100 0.20 89,6
Posterior set ’

of portion 16x8x2 2,0 Oe15 0.300 0.60 153.6

AF portion 16x8x2 1.0 0.15 0.075 0.15 38,4

U G0 W S P N G TS GE G A 0 A W T I G N D s CE D O A 1 T D O €2 K S0 C0 G 0 e 5D 0B D M R R S A N S e U AT G S5 G D O

Total respiratory area seecsees 838.,0 sq.mm,
N.,B, := 1. The gill filaments were fairly triangular at the tips,
while the rest-surface was rectangular.
2. For triangular portions: L = Altitude, LB = % Altitude x
. ase.,
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HABITAT
VOLUME
NO. OF GILLS

GILL-SURFACE
PER UNIT VOLUME

L4
L

Cybium ggtﬁagum {Bl1-Schn.)

¢ Marine,

91.0 cce

-

4 pairs,

*°e

153.5 sq.mm,

*s

) O 0 e O D R B G D (D S Gl

Particulars of the No., of
gill filaments., gill

- e

Average Average Area on Total
length breadth one side area of area
filaments of g.f., of g.fs Of gofe

A S S ST SR R AR S O S D D L S D G G Gh G O G W AT

Total

gsfe in in

in mm, in mm, in sq.mm, Sq.mu, SQ.Gm.
L B LxB 2LxB

Gil) filaments of ) T

the first, second

and third pairs

of gills
Anterior set 16x6x2 2.70 0.40 1.0800 2.160  L14.72
Middle set 142x6x2 6,25 0.45 2.8125 5.625 9585,00
Posterior set 20x6x2 2.70 0.40 1,0800 2,160  518.40

Gill filaments of

the fourth pair

of gills

Anterior set 10x2x2 2.7 0.40 1,080 2.16 86,40
Middle set 150x2x2 6.0 045 2,700 Selky 3240,00
Posterior set 16x2x2 2.7 0.40 1,080 2.16 138.24

D AT O e S D T D D - G . -

- 5 G a3 G0 &7 Ik Mp Ch SR a

Total respiratory area sessoese

A S NSRS ENERESEENERSEENreSESEIDDEENNSEERRRTE. . .

MWETZIT L

1 3982. 76 Sq.m.
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26, Stromateu§ c;neglus (Bloch.)
HABITAT : Marlne.
VOLUME : 14740 cco
NO. OF GILLS ¢ L pairs,

GILL-SURFACE : 150,00 sqe.mn,
PER UNIT VULUME :

Particulars of the No. of Average Average Area on Total Total
gill filaments, gill length breadth one side area of area
: filaments of ge.f. of gef. Of gofs g.fe in in

in mm, in mm., in 8q.mm, Sq.mm, Sq.nm,

L B LxB 2L xB
Gill filaments of B - -
‘the first and =
second pairs of
gills
Anterior set 3xlhx2 6.0 0.35 201 Le2 100,8
Middle set 87xhx2 12.0 0.75 9.0 18,0 12528,0
Posterior set Txbhx2 6.0 0.35 2.1 Le? 235.2
Gill filaments of
the third pair of
gills
Anterior set 5x2x2 5.5 0.3 1.65 3.3 66,0
Middle set 80x2x2 11,0 0.7 7.70 154 4,928,0
Posterior set 10x2x2 545 Ce3 1.65 3.3 132,0
Gil)l filaments of
the fourth pair
of gills
Anterior set 7x2x2 5.0 0,30 1.500 3,00 84.,C
Middle set 70x2x2 10.5 0.65 6.825 13.65 3822,C

Posterior set 13x2x2 5.0 0,30 1.500 3.0C 156,0
Total respiratory area sesceces 22052¢0 Sq.nn.
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27. Stromateus niger (Bloch.)

HABITAT : Marine,
VOLUME $ 32,0 cc,
NO. OF GILLS ¢ L pairs,
GILL=-SURFACE 161.0 sq.mm,

PER UNIT VOLUME :
Particulars of the No, of Average Average Area on Total Total
gill filaments, £ill length breadth one side area of area
filaments of gefe Of gofe Of gofe gefe in in
in mme in mm, 1in sq.tm. SQ.Mm, SQ.LM,
L LxB 2Lx8B

- S0 60 W .. T . OO A -am DG WD CI A D 3D T A TR T IR O A A 0 S S L A M SIS S T G S S A N R S S S G S AT

G,f. of the first and second pairs of gills

Anterior set

oY portion Txhx2 3,00 0,20 0,6000 12C0 67.2

AT portion 7m2 Oo 50 0020 O¢0500 00100 506
Middle set

or portion 80x4x2 6,15 0e35 241525 44305 2755.2

o* portion 80x4x2 0.80 0.35 00,1400 0.280 179.2
Posterior set

o® portion Txhx2 3,00 0,20 0,6000 1.200 67.2

a* portion 7x4x2 0.50 0,20 0,0500 0,100 5.6

G.f. of the third pair of gills
Anterior set

o* portion 8x2x2 3.0 0.2 C.60 1620 38.40

a* portion 8x2x2 0.5 0.2 0.05 C.10 3,20
Middle set )

or portion 72x2x2 5.6 0.3 1.68 3.36 967.68

aT portion 72%2%2 0.8 0.3 0.12 0.24 69.12
Posterior set

of portion 10x2x2 3.0 0,2 0.60 1,20 18,00

AT porticn 10x2x2 0.5 0.2 0.05 0,10 4,00

- ST R WG W WG D G B CTE R S S A WD G G G A - G2 T S T G AR D TG GEL W3 AN KR G U A SN WO SR U0 G5 D R A GRG T . A S G S S U W W ey

G.f. of the fourth pair of gills
Anterior set

of portion 6x2x2 3.0 Ce2 0,600 1420 28.8

AT portion 6x2x2 0.5 0.2 0.050 0.10 24
Mijddle set

ot portion 65x2x2 5.0 0.3 14500 3.00 780,0

o portion 65x2x2 0.7 0.3 0,105 0e21 54.6
Posterior set

o portion 15x2x%2 3,0 0.2 0.60C0 720 72.C

o* porticn 15x2x2 0e5 0.2 0.050 0.10 6.0

ST R T2k G e 0 LD D T D S G e e e S M G D 0D R G20 03 35 0053 G0 M5 SHI3 WA A0 SO0 WIeh E15 SR I N SU: S QS €D UKD £ GRS U M TN 53X KD XN EXR TR (0 KID OV D G W0 e e T G AN O 0 WD T

Total respiratory area sssees 5134.2 sq.mm,
N.B. i= 1. The gill filaments were fairly triangular at the tips,
while the rest of the surface was rectangular&
2. For triangular portions : L = Altitude, LB = g Altitude x
ase,
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28, Sillago sihama (Gunther)

HABITAT ¢ Marine.
VOLUME 2 13.0 ceoo
NO. OF GILLS ¢ 4 pairs,

GILL-SURFACE ¢ 15243 sgemm,
PER UNIT VOLUME :

Particulars of the No. of Average Average Area on Total Total
gill filaments, gill length breadth one side area of area

filaments of g.fes Of gef, of gefe gof. in in
in mm, in mm., in sq.um, sq.mm. Sq. i,
B LxB 2L x

Gill filaments of
the first pair of 97x2x2 2.5 0.275 0.6875 1.375 533.5
gills
Gill filaments of
the second and Q0xh4x2 Re5 0,275 0.6875 1.375 990,0
third pairs of
gills
Gill filaments of
the fourth pair 83x2x2 2.5 0.275 0,6875 1.375 45645
of gills

- - -~ o o GO S ) XD T D T2 e G D I W Qi TP T YD D S A G S S AR D Sk R W G G S S S S SN DN A A S T S W S5

Total respiratory area esecseseos 1980,0 sq.mm,
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29, Mugil borneensis {(Blecker)

HABITAT ¢ Marine,
VOLUME s 26,0 cc,
NC. CF GILLS ¢ 4 pairs,

GILL-SURFACE ¢ 143.2 sqemm,
PER UNIT -VOLUME :

Particulars of the No., of Average Average Area on Total Total
gill filaments. gill 1length breadth one side area of area
filaments of gefe 0f gofe Of gefse gof. in in
in mm, in mm, in sq.om. Sq.mEM. Sq.MM,
L B LxB 2L xB
Gill filaments of
the first, second
and third pairs

of gills
Anterior set 11x6x2 2.0 Ok 0.80 1.60 211,20
Middle set 57x6x2 Le7 04 1.88 3.76 2571.84

Posterior set 15x6x2 2.0 0.4 0.80 1,60 288,00
Gill filaments of

the fourth pair 80x2x2 34 0.3 1,02 2.04 652,80
of gills

Total respiratory T8 sesorsases 3723484 Sq.mm,
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30, Mugil amarulus (Cuv. & Val,)

HABITAT : Marine,
VOLUME : 3.0 cco
NO. OF GILLS ¢ 4 pairs,

GILL-SURFACE ¢ 165,48 sq.mm,
PER UNIT VOLUME :
Particulars of the No. of Average Average Area on Total Total
gill filaments. gill length Dbreadth one side area of area
filaments of g.fs of gofe Of gefe gefe in in
in mm, in mm, in sq.mm., Sq.mm., Sq.HM,
L B LxB 2LxB

D O T A B SR A SO T TS TS S I G I A S D N S SN A S I GF S S 3 N I SIGE D U R D e S I N (A B G G (2R D iy E5 G S W S 6 U5 G O O e S0

G.f. of the first and second pairs of gills

Anterior set 3IxhLx2 0.5 0.1 0,05 0.10 2,40
Middle set i
o¥ portion 43xhx2 2.2 0.2 Oulthy 0.88 302.72
AT portion 43x4x2 0.2 0.2 0,02 0.04 13.76
Posterior set _ 6xhx2 0.5 0.1 0.05 0.10 4.80
G.f. of the third pair of gills
Anterior set 3x2x2 0.50 0.1 0,05 0.10 12
Middle set
oT portion L0x2x2 2.05 0,2 4410 0,82 131.2
AT portion 40x2x2 0,20 0,2 0,02 0,04 6.4
Posterior set 4x2x%x2 0.50 Ou1 0.05 0.10 1.6
G, f. of the fourth pair of gills
Anterior set hx2x2 0.5 0.10 0,05 0.1 1e6
Middle set 23x2x2 1.0 0.15 0.15 0.3 27.6
Posterior set 8x2x2 0.5 0.10 0,05 0.1 3.2

o 5 Shem T W Gy B - T D W S R W T LD W U S . (0 W 2%

Total respiratory area ccecseee 496.48 sq.mm,
RN R R RS S N N N s T S S e T N N N S NS SNESNEAaS S sSr s SETESSo SN SNnSEn RS
N.B. ¢~ 1, The middle set of gill filaments of the first, second
and third pairs of gills were fairly triangular at the
tips, while the rest of their surface was rectangular.
2+ For triangular portions ¢ L = Altitude, LB = L Altitude x
- aS€e ’



s xxxi

31, Mugil kelaarti (Geen.)
HABITAT ‘ : Marine,
VOLUME : 3.0 cc.
NO. OF GILLS  : 4 pairs,

GILL-SURFACE ¢ 148,0 sq.mum,
PER UNIT VOLUME :

Particulars of the No. of Average Average Area on Total Total
gill filaments. gill length Dbreadth one side area of area
filaments of gefo Of gofe Of gefe gof. in in

in mm, in mm, in sq.mm, sSq.mm. Sq.mMM.

L B L xB 2L x B
Glll filaments of
the first, second
and third pairs
of gills
Anterior set 11x6x2 0.6 0.15 0.09 0.18 23,76
Middle set - F
grportion 31x6x2 1.8 0.20 0.36 0.72 267.84
A portion 31x6x2 0.5 0.20 0.05 0.10 37.20

Posterior set 17x6x2 0.6 0.15 0.09 0.18 36.72

IS T R WC OuR O NG 5 G CES S T G T I S O T A o . - e e B2 o - T S A YN W TR W S T T

Gill filaments of
the fourth pair

of gills
Anterior set 15x2x2 0.6 0.15 0.09 0.18 10.80
Middle set 20x2x2 167 0.20 0034 0.68 54«40
Posterior set 19x2x%2 0.6 0.15 0,09 0,18 13.68
T Taaninaieny aees Lo B S

N.Bo ¢~ 1+ The middle set of gill filaments of the first, second and
third pairs of gills were fairly triangular at the tips,
while the rest of the surface was rectangular.

2. For triangular portions, L = Altitude, LxB = g Altitude x
ase,
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32, Etroplus maculatus (Day)

HABITAT ¢ Fresh-water,

VOLUME : 6.0 cco

NO. OF GILLS ¢ L pairs.

GILL-SURFACE ¢ 145.6 sq.mm,

PER UNIT VOLUME :
Particulars of the No. of Average Average Area on Total  Total
gill filaments, gill length breadth one side area of area

filaments of g.f, of g.f, of gef. gef. in in
in mm., in mm., in sq.mm. SQ.MM, SQ.Mm.

L B LxB 2L x B
Gill fllaments of o
all the gills 68x8x2 2.0 0.2 0ol 0.8 870.4
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Total respiratory ares essevsse 8704 sq.mum.
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33. Bregmaceros maclellandi (Thomson)

HABITAT : Marine.
VOLUME I 1.1 CCo
NO. OF GILLS ¢ 4 pairs.

GILL-SURFACE : 146,0 sqemm.
PER UNIT VOLUME :

Particulars of the do. of  Average Average Area on Total Total
gill filaments. gill length breadth one side area of area
filaments of gof. 0f gefe of gefa gofein in

in mm. in mm. 1n sq.mm. Sq.mm. Sq.m0.

L B Lx3B 2L x B
Gill filaments of T
the first, second
and third pairs
of gills
Anterior set 3x6x2 0.k 0.10 0,040 0.080 2.88
Middle set 25%6x2 104 0.16 0.224 0.448 134,40
Posterior set Lxbx2 Ouk 0.%0 0.040 0.080 3,84
Gill filaments of oYY
the fourth pair
of gills
Anterior set 5%2x2 Ouk 0.10 0.040 0.080 1,60
Middle set 10x2x2 1.2 0.16 0.192 0.384 15.2
Posterior set 8x2x2 0.4 0.10 0,040 0,080 2,56

I e S NS I S 2 U D I S S s e e i s sy Sy Qg s S S G e s G e e o g e ey S e 0 i s e o e e e S T SN SN A S I T NI N N ISEE




: xxxiv @

34, Plagusia bilineata (Bloch)

HABITAT ¢ Marine.
VOLUME ¢ 8.5 cce
NO. OF GILLS H l‘— paiI‘Sa

GILL-SURFACE  : 163.7 sq.mm.
PER UNIT VOLUME :

Particulars of the No. of Average Average Area on Total Total
gill filaments, gill length breadth one side area of area

filaments of g.f. of gofe of gofe g.f. in in
in mme in mm, in sq.mm. Sq.lm, SQ.mm,

L B LxB 2L xB
Gill filaments of )
the first and 38x4x2 3.0 0.5 1¢5 3.0 912.0
second pairs of
gllls
Gill filaments of *
the third and 30xLx2 2.5 O.4 1.0 2.0 480,C
fourth pairs of
gills
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35, TIriacanthus brevirostris (Temm, & Schleg.}
HABITAT ¢ Marine.
VOLUME : 6.0 cco
NO. OF GILLS : L pairs.

GILL-SURFACE  : 155.6 sq.mm,
PER UNIT VOLUME :

D " G G W G A S €3 €1 P G €A S T Y Y T S S G G O G O Y OO D D SO AR IO UKD D S i 3 Y A A W G G Y O O GO CRET G U S Y A G N G S O A A N K G S S MO

Particulars of the No., of Average Average Area on Total Total
gill filaments, gill length breadth one side area of area
filaments of g.f. of g.fe of g.fs g.f. in in

in mm, in mm. in Sq.mM, SQ.MM, Sqe.Mms

B L x B 2L b4 B
Gill fllaments of T
the first pair of
gills
Longer g.f. 55x2x2 3.0 0,2 0.60 1e2 264..0
Shorter g@fa Lx2x%2 1.5 0.1 0.15 0.3 L.8
Gill fmlaments o; ) o T T
the second pair
of gills
Longer g.f. . L9x2x2 3.0 0.2 0,60 162 235.2
Shorter g@f. Lx2x2 145 Ou1 0,15 0.3 L8
Gill fllaments ofﬂ
the third pair of
gills
Longer g.f. 46x2x%2 3.0 0.2 0.60 1.2  220,8
Shorter g.f, 5x2x%2 1.5 O.1 0.15 0.3 6.0
Gill fllaments of
the fourth pair
of gills
Longer g.f. 4,0x2x2 3.0 0.2 0.60 1.2 192.0
Shorter g.f, 5%2x2 145 0.1 0.15 0.3 6.0

A S D S P S G €53 M Y W T T R - W S -y - - - T S S U G N e W B A W X . U - > D

Total respiratory area «secsesccee 933 6 sq.mm,.
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36. Tetrodon fluviatilis (Ham, )

HABITAT ¢ Marine,
VOLUME : 16.0 cc.

NO. OF GILLS ¢ 3 pairs.
GILL-SURFACE 162.5 sq.mm,

PER UNIT VOLUME :

Partmculars of the No. of Average Average Area on Total Total
gill filaments. gill length breadth one side area of area
filaments of g.,f. of gof. 0f gefe gef., in in
in mm., in mm, in sq.mm, Sq.MM, SG.0n,
L B LxB 2L x B
Gill filaments of
all the gills

Anterior set 2x6x%2 1.8 0.50 0.9000 1800 43,20
Middle set
o portion L 8xb6x2 3.6 0.55 1.9800 3,960 2280,.96
of portion L 8x6x2 - 0,9 Coli5 00,2025 0.405 233,28
Posterior set 2x6x2 1.8 0,50 0,9000 1.800 43,20

A A T e N D TG 2 S5 Y R A5 WG S NS G K W D TS S € 4 653 NS O I R T K5 D USSR G U (N U R SO P A O N D S SIS S S S W SO SER S SN W AP TS SRD BB G SU T W G0

Total resplratory area sesscese R600.6L sqemm,
N,B, = 1. The gill filaments of the middle set were fairly triangular
at the tips, while the rest of the surface was rectangular.
2, For triangular portions, L = Altitude, LxB = 5 Altitude x
Base.
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37. Tetrodon patoca (Ham,)

HABITAT s Marine.
VOLUME ¢ 273.0 cce
NO. OF GILLS : 3 pairse.

- GILL-SURFACE $ 132,7 sq.mm,
PER UNIT VOLUME :

Particulars of the DNo. of Average Average Area on Total Total
gill filaments. gill length Dbreadth one side area of area
filaments of gof. of g.f. of gefe g.f« in 1in
in mm, in mm., in sg.mm, 8q.mm, SQ.mm.

L B Lox B 2L x B
Gill fllaments ZE --------------
all the gills
Anterior set
Or portion 3x6x2 8.0 1.6 12,80 25.6 921,56
o portioa 3x6x2 2.5 0.6 0.75 1.5 5440
Middle set
ar portion 70x6x2 12,0 1.6 19.20 38.4 32256.0
oF portion 70x6x2 25 0.8 1,00 2.0 1680,0
Posterior set )
o portion Lx6x2 8.0 1.6 12,80 25,6 1228,8
aT portion Lx6x2 2.5 0.6 1.00 2.0 96,0

T S O WS I A S TP AN B W T3 TN M R G R SR GO el A Y NS T SN SR D T GO U3 Tl e W (U ORGSR S3Y MG S b b GIB €8 IO D P B SN0 P GNP G0 D G 10 WS U S iwh GNP TU ol SED Gub Bi> R

Total resplratory aread eesccsee 36236 L sq.mm.
N, B. i= 1o The gill filaments were fairly trlangular at the tips,
while the rest of the surface was rectangular.
2. For triangular portions, L = Altitude, L x B= 5 Altitude x
Basee



2, Air-breathing fishes

4, 1-3 Occasional air-breathers

B, A=14 Habitual air-breathers



Particulars of the No. of
gill filaments,
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1. Macrones gulio (Ham,)

HABITAT
VOLUME

NO. OF GILLS :

GILL=-SURFACE :
PER UNIT VOLUME :

R 0 GO - W D €3 T8 G A O O XA R e G2 A G S D CAD W S e e S0 53 W S AR KM A N D G N D T M SN WA A A Y N G G A S D S P G T AT G A W S G . R R

gill

filaments of gof. of gefo of gofo
ianmo

in mm,
B

Marine,
37.0 cco
4 pairs,

148,68 sq.mm,

Average Average Area on Total
length breadth one side area of area

g.f
in sq.mm,
LxB 2L x

Total

o in in

sq.mm. SQeMiMe

I N R M 5 T S R M LD G S 2 U e R (G Gl W O 4D i U O S S ) A KD W S TS A WD S50 M TR W G M T A S SR U M A G A D S D W IS D N TR S e T A D M R N

Gill filaments of
the first, second
and third pairs

of gills

Anterior set
oFf portion
oY portion.

Middle set
of portion
oY portion

Posterior set
a¥ portion
A portion

18x6x2 2.0
18x6x2 1e?

U o o e S S A A5 Y S LS A A TN TT A S S I D K ) G VA AD S GO W I £ e G D R N D L NP SN T M oy K B W O G S0 Gl SR S W S S D S N S R G GO S O G S S

Gill filaments of
the fourth pair

of gills
Anterior set

Mjddle set

Posterior set

Total respiratory area secses

37x6x2 2.8
37X6x2 1e1
25%x6x%2 2.0
25x6x2 1.2
13x2x2 Re5
38x2x2 345
2hLx2x2 265

1.400 2,80 60l , 80
0,420 0.84 181,44
262400 L 48 1989,12
0.385 0.77 341.88
1.400 2,80 840,00
0.420 0,84 252,00
145 3.0 156,00
2.8 5.6 851,20
1«5 3.0 288,00

550h 4@ Sq.mmo

5% T ot e o vt e S e 2ok St s e o v e e e o won oA S AR Sy (S g At e S T e T e e v s fr s S S s e o T e g s e S e e fuee swes st
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NeB. ¢~ 1. The gill filaments of the first, seBond and third pairs
of gills were fairly triangular at the tips, while the
rest of the surface was rectangular.

Altitude, LxB = 3

Base.,

2. For triangular portions, L =

Altitude x



2. Notopterus kapirat (Lacep)

HABITAT
VOLUME : 11.0 cc,
NO. OF GILLS : 4 pairs,

Fresh~water,

1]

GILL-SURFACE ! 15342 sq.mm,
PER UNIT VOLUME :

Particulars of the No. of Average Average Area on Total Total
gill filaments., gill length breadth one side area of area

filaments of g.f. of g.fe of g.f. gof. in in
in mm, in mm, in sq.mm, SqQ.mM, SQ MM,
L B L xB 2L xB

Gill fllaments of
all the gills

Anterior set Lx8x2 1.0 0.25 0.250 0,50 32,00
Middle set 59x8x2 1.9 0.45 0.855 1,71 1614.24
Posterior set 5x8x2 1.0 0,25 06250 0.50 40,00

Total resplratory area escsses 1686 2l sq.mm.
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3.

Average Average Area on Total
length ©breadth one side area of area

Particulars of the
gill filaments.

s Xb

»
-»

Megalops cyprinoides (Brau.)

HABITAT
VOLUME

NO. OF GILLS
GILL-SURFACE

PER UNIT VOLUME

No, of
gill

filaments of gofo of g.fe of gofo
ianm'

Marine.
27:5 cce

L pairs.

163,9 Sqmkle

LxB

T T - W

Total

g.f, in in
in mm, in sq.mm. SQ.MM. Sq.00.
B

2L x B

5 G S5 GG S S e T s O D T TU P LT G A D L G S 3 (D D S WP THI I W RO B0 CH D M0 GW D G € W R D M G e O I e G GG G N S D W G DK S DD GNP N SN e G e gl 853

3il1l filaments of
the first and
second pairs of
gills

Anterior set

Middle set

Posterior set

- o e o

Gill filaments of
the third pair of
gills

Anterior set
Mjyddle set
Posterior set
Gill filaments of

the fourth pair
of gills

Anterior set
Middle set

Posterior set

13x2x%2
100x2x2

17%x2x%2

T7%2x2
22x%2x%2

202

1.5

8.0
1.0

Ooly

0.375
16200

0.75
240
0.30

197.12
2150.40
241,92

R N 5 P G W WG S0R T2 2D WA S T W TR G G I W 5 TS Rl U U g e O G S GID . S S 65 R T M e O DS W D D M G S S T T A N e P S G D NS M KD B e TR

Total respiratory area seesscoss

4509,08 sq.mm,
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L. Anguilla bengalensis (Day)

HABITAT : FPresh-~water,
VOLUME ¢ 30,0 cec.
NO. OF GILLS ! L4 pairs,

GILL~SURFACE ¢ 91.7 sgemm,
PER UNIT VOLUME :

L T e D O W D W TS 0 I £ T 5 T R G GRS AR D . W W -awu-:—-u—nunnn---—n---nmwan-mw---umamnm-—‘a‘m

Particulars of the DNo. of Average Average Area on Total Total

gill filaments, gill length Dbreadth one side area of area
filaments of g.fe, of g.f. of gefe gof. in in
in mm, in mm. 1n SQ.MNe SQ,MMM, Sq.um.
L B xB 2Lx B

Gill filaments of ‘

the first pair of 72x2x2 3.1 0.5 155 3.1 892.8

gills

Gill filaments of

the second pair 63x2x2 3.1 0.5 1.55 3.1 781.2
of gills )
Gill filaments of .

the third pair of 56x2x2 2.9 0.5 1ek5 2.9 64,9.6

gills

Gill fllaments of

the fourth pair 37x2x2 2.9 045 1ok5 2.9 429.2

of gills

Total respiratory area ssscecoss 2752,8 sq.mm.
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5, Ophichthvs (Pisoodonophis) bore (Ham.)

HABITAT : Estuaries.
YOLUME : 34,0 co,

NO. OF GILLS {4 pairs.

GILL-SURFACE  : 86.7 sq.mm.
PER UNIT VOLUME :

e e e G G WD B D T W i £ D G2 D R D G il e D G5 WU 2 D e W €T W e G £ WCH S T A D W G N G M0 DM A ANC S M A S T D ORGP WD W D S B A S T G St

Particulars of the No. of Average Average Area on Total Total
gill filaments, gill length breadth one side area of area
filaments of g.f. of g.f, of gefe g.f. in in
in mm, in mm, 1in SQ.mMM. SQ.TM. SQ.Mmm.
L B LxB 2L xB
Gill filaments of
the first pair of

gills
o portion 35%x2x2 6.0 0.5 3,00 6,0 840,00
of portion 35x2x2 1.0 0.3 0.15 0.3 42,60
" Gill filamentswcf T T
the second and
third pairs of
gills
o’ portion 31x4x2 Goly Oe5 3.20 64  1587.20
& portion 31xhx2 1.0 0.3 0.15 0e3 74040
Gill filaments of
the fourth pair
of gills
o¥ portion 22x2x%2 5.4 Ol 2.16 4.32 380,16
of portion 22%2x2 1.0 0.3 0.15 0.30 26,40

Dy G W S GO GBS W D RS B A R R N g (S D W AT W O 6 D D e O G £ W D e Gy G 6 2 DU B D D M NS W S AL S0 X S NG SRS A G A S GC3 G e KD GKE B S

Total respiratory area svoececss 2950.16 sq.mm.
R N I N e o N ST E NSNS SSnaSoENEoSSERER RSN s
N.B, t= 1, The gills were triangular at the tips, while the rest of
the surface was rectangular, N
2. For trianguler portions, L = Altitude, LB = % Altitude x
. ase.
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6, Heteropneusteus (Saccobranchus) fossilis (Bloch)

HABITAT ¢ Fresh-water,
VOLUME : 8.5 cco
NO. OF GILLS ¢ 4 pairs,

GILL-SURFACE : 70,3 sqemme
PER UNIT VOLUME :

S T T Tl A Y R T3 O 3 WD Rt S 50 € € TR 673 R 008 S 403 S8 A R SO AN M OB 0 I g S W S S ST M SN TS G G SOl S0 G D i A6 e 6 0 I e O W N e e D0 e B s T A 3

Particulars of the No, of Average Average Area on Total = Total
gill filaments.- gill langth breadth one side area of area
filaments of g.f, of g.fa of gofe g.f. in in
in mme in mm. 1in sqg.lM., SQ.MMe SQeMM.
L B LxB 2Lx8B
Gill filaments of
the first, second
and third pairs

of gills
Anterior set 3x6x2 15 0.2 0.30 . 0.6 21.6
Middle set 26x6x2 2.5 0s3 0.75 1.5 468.0
Posterior set 5x6x2 1e5 0.2 0.30 0.6 36,0
Gill filements of
the fourth pair 30x2x2 165 0.2 0.3 0.6 72.C
of gills

T T3 A 5K e Wb W W B T B DT S S S D S NG S O e S S W0 O RS e D € T K A SN S T w SN W D ) B OIS 0 S A S g £ S SR 1 I G G2 S e 1O I W A O T W

Total respiratory area ccesses 597.0 sSq.mm,

B e I RN T IR I NS N I N R S T S &I e e gtae e S wm S mn e ow snen S o T s why A St g S S s g e i e i S foem S AR S e ST S5 de mwn oo ma s e e s ran S T g 203 I
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7. Haplochilus lineatus (Cuv. & Val.)

HABITAT : Presh=water,
VOLUME ¢ 1e1 CCo
NO. OF GILLS : 4 pairs,

GILL-SURFACE : 98,1 sq.mm,
PER UNIT VOLUME :

Particulars of the No, of Average Average Area on Total Total
gill filaments, gill length Dbreadth one side area of area
filaments of g.f, of gofe of gofse go.f. in in
in mm, in mm. 1in sq.mm, Sg.mm, Sg.0NN,
L B LxB 2L x B

G
ai’{ltﬁil‘;?ii“;s o ) 5x8x2 1.0 0,075 0.075  0.15 108.0

- D £ TR T KD £ CT CRD W W S W A W S O O S s B BT S SRS A W G0 WD R S M G R ) G 5 G S A SR G G GES T R GRS G D TS £ G We SR WO S SRS TS R A S SN AT T R W

Total respiratory area sceesocs 108,0 sq.mm.
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Particulars of the No. of
gill filaments,
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Ophiocephalus striatus (Bloch)
HABITAT : Fresh-water.
VOLUME i 15.0 cco
NO. OF GILLS  : 4 pairs.

GILL-SURFACE ¢ 92.1 sqg.mm,
PER UNIT VOLUME :
Average Average Area on Total Tota;
gill length Dbreadth one side area of area
filaments of g.f. of gofe of gefe go.f. in in
in mm, din mm, 3in SQ.AM. SQe.MM, Sq.Mmbk,
L B LxB 2LxB

S A3 G R GO T T R G G T T D K0 G D AN D N S 6 3 ST AR D O S 5T S e 3 N I S I T S R £ G D W Y A e S S T

G.f,of the first and second pairs of gills

Anterior set

Middle set
o¥ portion
ar portlon

.......L

Posterlor set

R 2D ED - WD O3 T R et G e P T2 T G O

G,f.,of the third pair of gllls

Anterior set

Middle set
or portion
ar portion

Posterior set

- em =

G.f.,of the fourth pair of gills

Anterior set

Middle set
o¥ portion
aY portion

Posterior set

e ED O D WS AR .

8xh4x2 0.6 Ol 0.2L 0.L8 30,72
52x4x2 1ol 0.6 0,66 1.32 549.12
52xhLx2 0.6 Os5 015 0.30 124,80
15%72 0 6 Ooll' Ooell’ Ob 8 57060

5%2%2 0.6 0.l 0.2,0  0.L8  9.60
60x2x2 1.0 0.5 0.500 1.00 240,00
60x2x2 05 0.5 0.125  0.25 60,C0

8x2x2 0.6 Ouls 0,240 0.48 15.36

3x2x2 0.6 Ook 002 0.48 5,76
70x2x2 1.0 Ouly 0.40 0,80 224.00
70x2x2 0s5 O.k 0.10 0.20  56.00

5x2x2 0.6 Ools Oe2h 0.48  9.60

- - x>

Total resplratory area cesecees 1382,56 sq.mm,

S5 o S g g o s e s e g Sher g e o e S S o e e s e S ot S SR o S S o S et st et e s s S S e (o S Y S g g g B T —
SRR amagan EmEmsk sS=a R S S L S N R N N T R S NS N N N N I NI T S RS

N.B, ¢~ 1. The gill filaments of the middle set were fairly triangular
< at the tips, while the rest of the surface was rectangular.

2 For triangular portions, L =

5 Altitude X%
Base.

Altitude, LxB =
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9. Ophiocephalus punctatus (Bloch)
HABITAT ! Fresh-water,

VOLUME s 40.0 cc.
NO., OF GILLS : L pairs.

GILL-SURFACE  : 95,25 sq.mm.
 PER UNIT VOLUME :

Particulars of the No. of Average Average Area on Tctal Total
gill filaments, gill length breadth one side area of area
filaments of g.f. of g.f¢ -0f g.fe go.f. in in
in mm, in mm, in sSq.MN, SQ.MN. SQeMN.
L B LxB 2L x B

G i D T3 G 5 W O T G5 G R 6D G CID e R G 453 ) G i T 650 (5 O O i G 5 G R N T e W A G W 6D G T A R R D A G D R K R 30 O T e a2 M W

G.f. of the first pair of gllls
Anterior set

of portion 11x2x2 Tel 0.5 0,55 1.10 48,40

a¥ portion 11x2x2 1.0 Osk 0.20 0,40 17.60
Middle set

ol portion 58x2x2 2,2 1el 2.42 4.8, 1122,88

a’ portion 58x2x2 1.0 0.7 0,35 0.70  162.4C
Posterlor set

of portlon 63{2.7\'.2 1.1 Qe 5 0. 55 1.10 26. LpO

aAY portion 6x2x2 1.0 Ok 0,20 0.40 9.6C

Gef.of the second and third pairs of gills
Anterior set

o? porticn 3xhx2 1.0 0e5 0.50 1.00 24,00

a® portion Ixhx? 1.0 Q. 0.2C 0,40 9.EC
Middle set

or portion 60x4x2 2,0 0.9 1.80 3.60 1728.00

ar portion 60x4x2 0.9 Ooly 0,18 0.36 17.28

Posterior set

DP portion 3xhx2 1.0 0.5 0.50 1.00 24,00

ar portmon 3xhx2 1.0 Ol 0.20 0.40 9.60
G,f.of the fourth palr of gills

of portion bLx2x2 201 0.5 1.05 2,10 537.€0

a¥ portion 64x2x2 0.8 Oolp 0.16 0.32 81.92

Total I‘esplratory A'€A socecesovsssssinse 38?9028 SqQ .0
SommNoRmoIaREtS oS uasRESEREERDEEENRmERE I ======§======= RN I I
N.B. ¢= 1. The gills were triangular at the tips, while the rest of

the surface was rectangular. . .
2. For triangular portions, L = Altitude, LxB = g Altitude x
ase.
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10, - Anabas scandens (Dald.)

HABITAT ¢ Fresh~-water.
VOLUME : 3.0 cco
NO., OF GILLS $ 3 pairse
GILL-SURFACE 60,66 sq.mm,

PER UNIT VOLUME

O e B W L D 9 AN AT €T B VA TR CFR TS W CT SR G AT G D CU S ST P SRR D U SO G WO 5 NS S CO M e N S G 0 G S O TR A S e S D S D68 SO SOR SR S MG G S G T A WL e e G G

Particulars of the No. of Average Average Area on Total Total
gill filaments. gill length breadth one side area of area
filaments of gefe Of gefs of gofs gof. in in

in mm, in mm, in SqQ.oN. SQ.MM. SQ.MM,

- L B LxB 2Lx8B
Gill filawments of
the first and
second pairs of
gills
Anterior set 5xhx?2 1.0 0.1 0.1 0.2 8.0
Middle set 30x4x2 2.0 0.1 C.2 Ouly 124,98
Posterior set 6xhx2 1.0 0.1 0.1 0.2 3.5
Gill fllaments of -
the third pair of 50x2x2 1.0 0.1 0,1 0.2 40,0

gllls
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11 Osphronemus gourami (Lacep)
HABITAT : Fresh—waﬁer.

VOLUME i 161.0 ceo
NO. OF GILLS : 4 pairs,

GILL-SURFACE ! 56.8 sq.mm,
PER UNIT VOLUME :
Particulars of the No. of Average Average Area on Total Total
gill filaments. gill length breadth one side area of area
filaments of g.fs of gefs of gofe gof. in in
in mm, in mm, 1in Sq.ME, SQ.MM, Sq.lM.

L B LxB 2LxB
G,f.of the flrst and second pairs of gills
Anterior set 12x4x2 2.0 0.6 1.20 2.0 230.4
Middle set
o¥ portion 85xhx2 3.6 0.9 3.24 6.48 LLO6, L
At portion 85xhx2 065 Ooly 0,10 0,20 136.0
Posterior set 15xhx2 2.0 0.6 1,20 2.40 288.0

A > S G o W T OO . S B T3 W3 A S D R 4D L5 S 3 T3 IR U T3 B Y 0 AKD GUR WD R ST BOR W G D D A SR G D £ G e 0 TR WD LD CR N0 M Mt N W S TR M R T WS DN eun T W J A A S

G.f.of the third pair of gills

Anterior set 12x2x2 2.0 0,6 1420 2:40  115,2
Middle set
of portion 80x2x2 3.4 0.8 2,72 Scbly 1740,8
aT portion 80x2x2 0.5 0ol 0,10 0,20 .
Posterior set 15%x2x%2 2,0 06 1.20 2.40 1440
G,f.of the fourth pair of gills
Anterior set Lx2x2 2.0 0.6 1.2 2eh 38.4
Middle set
ot portion 90x2x2 3.0 0.8 244 L8 1728.0
aY portion 90x2x2 0,5 0.4 0.1 0.2 72,0
Posterior set 10x2x2 2,0 0.6 1.2 24 96.0

Total resplratory aread eeecsse 9059.2 Sqemi.

N.,B., := 1, The gill fllaments of the middle set of gills were fairly
triangular at the tips, while the rest of the surface was
rectangular, L

2. For triangular portions, L = Altitude, LxB = z Altitude x
- Base.
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12. Macropodus cupanus (Cuv. & Val.)

HABITAT
VOLUME 1.3 cCs
NO. OF GILLS ¢ L pairs.

GILL-SURFACE ¢ 78.7 sqe.mm,
PER UNIT VOLUME :

Fresh-water,

L 2]

"

Particulars of the No. of Average Average Area on Total Total
gill filaments. gill length breadth one side area of area

filaments of g.f. of g.f, of g.f. g.f. in in
in mm, in mm, in SJelllllle SQoMlle SJ.Olhe
L B LxB 2LxB

T ST S ) A W AT T TR G50 £E3 4D W R AN TW 433 GO S R I UGS M A D S SO B T G D A S AR O KD G0 S D D 0 G T L e R G e T G e T e € G S G S s e GRS TR AT ety SN ek S0 T

Gil1 £ _
ol the aiSe o saxgx2 1.0 04 0.4 0.2 1024}
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Total respiratory area esseesess 102.4 Sqomm,
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Particulars of the
gill filaments,

.
‘ .

L

-
-

Boleopthalmus dussumieri {Cuv. & Val,)

HABITAT
VOLUME

NO. OF GILLS

GILL-SURFACE
PER UNIT VOLUME

-u-n:-u:n-—uam::nauwﬁwunuuauu—uu=—.n---m-—---w--——-gmmmmm-—om-~--—-—n---------—

No,of
gill

[
»

e

.
»

.o

Marine,
13.0 cc.

L4 pairs.

<

81 035 qumIn&

Average Average Area on Total Total
length breadth one side area of area

filaments of g.f., of g.f. of gof. g.f. in in

L

in mnm.

in mm,

in SqQ.MMe. SQ.0M, Sq,lls
LxB 2Lx 3B

==’=-nmb—"ﬂoﬂ“aou‘-wawmnam——smﬁ—mmunn-n—m_—-‘—-wu--—u—-a--— Gy 3 R IR T B W G B W B W S A W e

Gill filaments of
the first pair of
gills

0.55 1.10 L1.0
1.83 3@66 29‘-08
0.55 1,10 35.2

mnn---nunmnnmnmcng;—:-amg.--_—.-cpaaa--auumanw-a-uub-::-wu—---anm..—----—-—-n—-—:--n--—=

su-.-wwa--u-u--o—n--u=|—=-ao—--unn-..--na-:mmg-mn-nmnn---mn-m-numuua-m-mnnu:-.---u---auna

Anterior set - 10x2x2
Middle set 20x2x2
Posterior set 8x2x2
Gill filaments of
the second and
third pairs of
gills
Anterior set bxlx2
Middle set 26xhx2
Posterior set bxhx2
Gill filaments of
the fourth pair 35x2x2

of gills

D e S o O G TS 55 22 e i o, R ST G0 S S 09 S 3 G 3 D K3 (K ey D S S S FI) Y R A G T G SN R > e 23 S S e a0 R 0 S S . -

Total respiratory area ecsveoes

mEESEExRETTms -o"-.guu"m"—.-'n.'..‘u-"'-...—‘—o——"-—_‘«'-.—-_'..—«-=_"“—.---."—--.2.."‘—-—-."‘__"‘—c—_"———--_-n—_e—m-—-\._-—..._—..—-..-

1057.6 sq.mm.
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14, Mastecembalus armatus (Lacep)

HABITAT ¢ Fresh~water,
VOLUME
NO. OF GILLS

55.0 cc.

.

L pairs,

L3

GILL-SURFACE $ 72,41 sqemm.
PER UNIT VOLUME

LE

-—:«.::a-—-a—-vuuwwm—~—~m--bmmnan=—-mm‘m-—:mmwnnnn-n-o--m-awon--un—-u—nuwu—umm

Particulars of the No, of Average Average Area on Total Total
gill filaments, gill length breadth one side ares of area
filaments of gif. of g.f. of g.f. g.f. in in

in mm., in mm, in sq.mm. Sq.mm, Sg.mm,

L B LxB 2L xB
Gill filaments of
the first pair of 6Lx2x2 L.8 0.5 2.4C L.,8C 1228,8C
gills
2111 filaments of
the second and 60xhx2 Lol C.5 2,20 LiQ  2172.0C
third pairs of
gills

Gill filaments of
the fourth pair 54x2x2 3.8 Ouly 1o ltdy 2.8¢8 622,08
of gills
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