
APPENDIX

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

1* Water-breathing fishes
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Anterior set 
□r portion 

portion

Middle set 
nr portion 
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Posterior set 
nr portion 

portion
e» iwetMi»oiwaainip8aena«awna(atag}Oia3gacawe«»ai>tt<a4K»w»o«naoq>«>oi;ioi mm tmmstm nxawtcoi Ktcuanni —i— — — —a

Total respiratory area 993*2# sq.mm.

N„Ba s=1. The gill-filaments were triangular at the tips, while the 
rest of the surface was rectangular,

2. For triangular portions J L = Altitude, LxB * \Altitude x
Base.

1. Callichrous malabaricus (Guv.)

HABITAT

VOLUME

NO. OF GILLS

: Fresh-water. 

i 6.5 cc.

5 4 pairs.
GILL—SURFACE 2 152.S sq.nmic
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. g.f. in in
XX). QKQ* XXI QHX1# XXI SC[*XHI&e 3C[*&U31*

L B LxB 21 x B

Gill filaments of 
all the gills
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2. Callichrous pabda (Ham.}

HABITAT
VOLUME
HQ. OF GILLS
GILL-SURFACE 
PER UNIT VOLUME

: Fresh-water. 
t 54.6 cc.
: 4 pairs.
: 143.0 sq.mm.

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 g.f* of the the g.f. in
in mm. in mm. g.f. in in sq.mm.

sq.mm. sq.mm.L B L x B 2L x B
Gill filaments of 
all the gills.
Anterior set 12x3x2 3*7 0.3 1.11 2.22 426.24
Middle set 44x3x2 6.3 0.7 4.76 9.52 6702.03
Posterior set 27x3x2 3.6 0.3 1.03 2.16 933.12

T» * * ————r^.——-w —— —

Total respiratory area •• sq.mm.
MBassss8SBiBSEBi!C9aaassBasnsaaBsscs8ssBaeBaBBS«BaBasBsans«ewaBU«c
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3* AriUS rin«.enimierl (Cuv. & Val.)

HABITAT
VOLUME
NO. OP GILLS
GILL-SURFACE PER UNIT -VOLUME

: Marine• 
s 7*0 cc.
: 4 pairs.
: 165.9 sq.mm.

Particulars of the 
gill filaments. No.of Average Average Area on

the gill- length breadth one side filaments of g.f. of g.f. of the 
in bbq. in mm. g.f. in

sq.mm.L B L x B

Total 
area of the g.f. 

in
sq.mm. 2L x B

Total
areain
sq.mm.

Gill filaments on 
the first and second pairs of gill s
Anterior set 16x4x2 1*5 0.2 0.30 0.6 76. g
Middle set 4&x4x2 2.5 0.3 0.75 1.5 576.0
Posterior set 10x4x2 1.5 0.2 0.30 0.6 4g.O

Gill filaments on 
the third and fourth pairs of 
gills
Anterior set 143(4x2 *,00 0.15 0.15 0.3 33.6
Middle set 42x4x2 2.00 0.30 0.60 1.2 403.2
Posterior set 10x4x2 00« 0.15 0.15 0.3 24.0

Total respiratory area ... 6 sq.mm.
SCSSSSSSXCCEaCCSCttKClS
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4* Barbus vittatus (Day)

HABITAT i
VOLUME :
NO. OF GILLS ;
GILL-SURFACE S 
PER UNIT VOLUME;

Fresh-water. 
1.0 ce.
4 pairs. 
153*6 sq.mm.

Particulars of the 
gill filaments.

No.of Average
the gill- length 
filaments of g.f.

in mm.
L

Average Area on 
breadth one side 
of g.f. of the 
in mm. g.f. in 

sq.mm.B L x B

Total Total 
area of area 
the g.f. in 
in sq.mm.
sq.mm.2L x B

Gill filaments on
the first pair of 36x2x2 1.0 0.15 0.15 0.3
gills
Gill filaments on
the second and 
third pair of 
gills

32x4x2 1.0 0.15 0.15 0.3

Gill filaments on 
the fourth pair 2Sx2x2 1.0 0.15 0.15 0.3
of gills

Total respiratory area ............ 153*6 sq.mm.
ssasssssssss&sssssassssssssststtsseesxsssssBSBassssssis&ssssssasssassssssBsasss&satscramssxsjsessss:

43.2
W»«

76. a

33.6
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5. Barbus, dobsoni (Day }

HABITAT

VOLUME

NO. OF GILLS

GILL-SURFACE 
PER- UNIT VOLUME

s Fresh-water*

: 54*6 cc*

: 4 pairs*

: 137.19 sq.mm*

Particulars of the 
gill filaments.

No.of Average Average Area on Total 
the gill- length breadth one side area of 
filaments of g*f. of the of the g.f.in 

in nun. g.f• in g.f. in sq.mm, 
mm. sq.mm*

L B L x B 2L x B

Total
area
in

sq.mm.

Gill filaments on 
the first, second 
and third pair of 
gills

Anterior set 17x6x2 3.7 0.30 1.110 2.22 319.6a

Middle set 44x6x2 6.B 0.70 4.760 9.52 5026.56
Posterior set 27x6x2 3.6 0.30 1.0B0 2.16 699.B4

Gill filaments on 
the fourth pair 
of gills

Anterior set 13x2x2 3.2 0.30 0.960 1.92 I3a.24

Middle set 33x2x2 6.1 0.70 4.270 S. 54 1127.2a

Posterior set 29x2x2 3.1 0.25 0.775 1.55 l79.ao

Total
sssssesssassassss

respiratory area .
iSBSttsssBascssassssISSSSSSSJBSSSE

... 7491*4 sq.mm.
SSSSSSSSSCSSSBSSSBSXSSCBBSBmi
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: vi 2

evazardi (Day)

HABITAT

VOLUME

MO. OF GILLS

GILL-SURFACE 
PER UNIT VOLUME

2 Fresh-water* 

• 4*5 cc*

: 4 pairs.

2 153*3 sq.mm.

Particulars of the 
gill filaments.

No. of 
gill

filaments

Average 
length 
of g.f. 
in mme

L

Average Area on 
breadth one side 
of g.f. of g.f. 
in mm. in sq.mm, 

B L x B

Total 
area of 
g.f. in 

.sq.mm. 
2L x B

Total
area
in

sq.mm.

Gill filaments of 
the first and 
second pairs of 
gills

Anterior set 7x4x2 1.6 0.12 0.192 0.3B4 21.504

Middle set 43x4x2 2.3 0.13 0.414 0.323 317.952

Posterior set 4x4x2 1.6 0.12 0.192 0.334 12.233

Gill filaments of 
third and fourth 
pairs of gills

Anterior set 7x4x2 1.6 0.12 0.192 0.334 21.504

Middle set 46x4x2 2.3 0.13 0.414 0.323 304.704

Posterior set 4x4x2 1*6 0.12 0.192 0.334 12.-233

Total
> v h w vkj «• u.mm mm fma

respiratory area ...
»S5S3SSS£SSSSSSS52SS5S5SSS£SS2SCStSS3S

690.24 sq.mm.
:SS2SSBBSS
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7. Rasbora daniconius (Ham*)

HABITAT
VOLUME
NO. OF GILLS
GILL-SURFACE 
PER UNIT VOLUME

: Fresh-water* 
: 9*5 cc*
: 4 pairs*
: 140*3 sq.mm*

so aiwuMiaMBanoiaiiiea manatwaioamataiw mm aa&csmwooa ae«a mmb mav+mm

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 sq.mm* sq.mm* sq.mm* 
L B L x B 2L x B

Gill filaments of
the first pair of 64x2x2 2.24 0*3 0.672 1*344 344*06
gills
Gill filaments of
the second and 62x4x2
third pairs of
gills
Gill filaments of
the fourth pair 60x2x2
of gills

2.24 0.3 0.672 1.344 666.62

2.24 0*3 0.672 1.344 322.56

Total respiratory area ....... 1333*24 sq.mm.
ssssssassssussBSsssssssssssssgsassaassssssssssasssesssssssassaasssastsssssss&sfis&massaEesaass
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8. Girrhina fulungee (Sykes)

HABITAT

VOLUME

NO. OF GILLS

GILL-SURFACE 
PER UNIT VOLUME

i Fresh-water* 

: 13.5 cc. 

s 4 pairs*

: 163.8 sq.mm.

wmmmt ai«>»A««oe»a»Mia«M»w«ai«it«>««ia}cs<ses«B mm «s«»«0 a*1** cat «■» wt a* *s» •*«•«■> «■»*■»

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

filaments of g.f. of g.f* of g.f.
in mm* in mm* in sq.mm* 

L B L x B

Total Total 
area of area 
g.f. in in 
sq.mm* sq.mm* 
2L x B

All the gill 
filaments

D*portion

Anterior set 3x8x2 1.0 0.5 0.50 1.00 48.0

Middle set 48x8x2 2.3 0*5 1.15 2.30 1766.4

Posterior set 2x8x2 1.0 0.5 0.50
• w«wca>«MBC es cs

1.00 32.0

Ar portion

Anterior set 3x8x2 0.5 0.5 0.125 0.125 12.0

Middle set 48x8x2 0.9 0.5 0.225 0.450 345.6

Posterior set 2x8x2 0.5 0.5 0.125 0.250 8.0

Total respiratory area . 2212.0 sq.mm.
axssxssaasssssssssssssssas&ssssssssseasssBsssssassssssssssssssessssssssssssss&sssssaBaBaBXSseasssssssszaB

N.B, :- 1, The gill filaments were triangular at the tips, while the 
rest of the surface was rectangular.

2. For triangular portions, L “ Altitude, LxB “ 2 Altitude x
base*
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9* Aspidoparia morar (Ham*)

HABITAT

VOLUME

NO. OF GILLS

GILL-SURFACE 
PER UNIT VOLUME

i Fresh-water.

: 6.0 cc.

: 4 pairs.
: 144*96 sq.mm.

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 am. in am. in sq.mm, sq.mm, sq.mm. 

L B L x B 2L x B

Gill filaments of
all the gills

Anterior set 17x8x2 0.6 0.3 0.24 0.46 130.56

Middle set 42x&x2 1.7 0.3 0.51 1.02 665.44

Posterior set 7x6x2 0.6

<*% 
I

. 
i

O 
III

0.24 0.46 53.76

Total
BSSSSSSSSSSS8SSS8

respiratory area ..
SSSCSZSSCESSSSSBSSCSSBCSS=35 S SS SS S3 a S3 ss
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10. Rohtee ogilbil (Sykes)

HABITAT

VOLUME

NO. OF GILLS

GILL-SURFACE 
PER UNIT VOLUME

: Fresh-water. 

: 23.0 cc.

: 4 pairs.

: 139.3 sq.mm.

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 sq.mm, sq.mm, sq.mm. 

L B LxB 2LxB

Gill filaments of
the first and 63x4x2 4.6 0.4 1034 3.63 2001.92
second pairs of
gills

Gill filaments of
the third and 65x4x2 4.6 0.4 1.34 3.63 1 913.60
fourth pairs of
gills

Total respiratory area ........... 3915.52 sq.mm.
sssssssssssaKssses^saeaeacsaacsssssBSassssssassaaisasBasas&sssBtssissesss
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11. Coilea dussumieri (Cuv. & Val.)

HABITAT

VOLUME

NO. OF GILLS

GILL-SURFACE 
PER UNIT VOLUME

Marine.

3.5 cc.

4 pairs. 

153.2 sq.mm.

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 sq.mm, sq.mm, sq.mm. 

L B L x B 2L x B

Gill filaments of 
the first and 
second pairs of 
gills

Anterior set 15x4x2 1.15 0.25 0.2375 0.575 69.00

Middle set 64x4x2 2.10 0.30 0.6300 1.260 645.12

Posterior set 7x4x2 1.15 0.25 0.2375 0.575 32.20
mm **«*«* at* <s» •■»•*»**.«»*»* woo* (»»!>■ a* am cmmommmm am <sm mm mm mm mm nmsmamemmasM «» we«o mmmmmmmmmmmrn mmmmtm mo tmtm mum am tso mrnmmmmmmmm mo mm

Gill filaments of 
the third and 
fourth pairs of 
gills

Anterior set 9x4x2 1.0 0.25 0.25 0.50 36.00

Middle set 52x4x2 2.0 0.30 0.60 1.20 499.20

Posterior set 5x4x2 1.0 0.25 0.25 0.50 20.00
wmrmm mmmmwmmmmmvmrmm wtaw wan av on acBBawBB.

Total respiratory area
>■*»**» mmimm wm mm mm warn**

........ 1301.52 sq.mm.
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12. Glupea sindensis (Cuv. & Val.)

HABITAT
VOLUME
HO. OF GILLS
GILL-SURFACE 
PER UNIT VOLUME

: Marine.
: 14.0 cc.
: 4 pairs.
; 144*0 sq.mm.

Particulars of the 
gill filaments.

>K3isa&B«oc3»awaB<Mi<N»a»«M>aB ■=» to mat ca co» — mm o«p«enwaiwiw»i»»aBaM» —anawat

No* of Average Average Area on Total Total
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 sq.mm, sq.mm, sq.mm.
L B L x B 2L x B

Gill filaments of 
all the gills

o* portion 70x6x2 2*6 0.3 0.64 1.66 1661.6
£f portion 70x6x2 0.4 0.3 0.06 0.12 134.4

>e»

Total respiratory area ...... 2016.0 sq.mm.
ASB8SS8SSSaBSB88a^ttttffiKSSS8KSaBSS83:8SSS8SS3SS8i.Bst:8asi,aBa8gSR.8iS8.s;BSSSS38a.8BSass.SBBSSS.8SS3S.

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 | Altitude x

base.
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13. Clupea fimbriata (Cuv. & Val.)

HABITAT
VOLUME
NO. OF GILLS
GILL-SURFACE 
PER UNIT VOLUME

: Marine.
% 49.0 cc.
: 4 pairs.
: 150*5 sq.mm.

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 
in mm. 
L

Gill filaments of 
the first, second 
and third pairs 
of gills
First set 2x6x2 4.00
Second set 19x6x2 6.55
Third set 49x6x2 6.00
Fourth set 5x6x2 4.00

of g.f. 
in mm.

B
of g.f. 
in sq.mm, 
L x B

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

in
sq.mm.

0.55 2.2000 4.400 105.60
0.55 3.6025 7.205 1642.74
0.55 3.3000 6.600 3^80.SO
0.55 2.2000 4.400 264.00

Gill filaments of 
the fourth pair 
of gills
Anterior set 3x2x2 4.0 0.55 2.20 4.4 52.80
Middle set 68x2x2 5.0 0.55 2.50 5.0 1360.00
Posterior set 4x2x2 4.0 0.55 2.20 4.4 70.40

Total
ESBSSSSSSfSSSSSSe:

respiratory area
S&SSSRS8BSSIBSSSSSS

7376.34 sq.mm.
SSSSSSSBSSSenBSBBS sc5e.sssbsssb35.sb
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Anterior set 4x2x2

Middle set
apportion 91x2x2
if portion 91x2x2

Anterior set 4x2x2

xiMiddle set
ar portion 97x2x2
if portion 97x2x2

Posterior set

Gill filaments of 
the third pair of 
gills

17x2x2 2.5 0.40 1.00
• aaneoae moo*

2.00 136.00

Anterior set 4x2x2 2.5 0.40 1.00 2.00 32.00
Middle set 
a* portion 
aT portion

£6x2x2
66x2x2

3.6
0.6

0.45
0.30

1.62
0.09

3.24
0.18

1140.00
63.36

Posterior set 17x2x2 2.5 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 
cf portion 
x? portion

65x2x2
85x2x2

3.6
0.6

0.45
0.30

1.62
0.09

3.24
0.18

1101.60
61.20

Posterior set 5x2x2 2.5 0.40 1.00 2.00 40.00

Total respiratory area 5465.46 sq.mm.
ssBSSsRssssassess; s sa 8B 8 ss S3 es ss ss ss ss s 3iss:s3esssBsae:i

Posterior set 17x2x2 2.5 0.40 1.00 2.00 136.00

Gill filaments of 
the second pair 
of gills

14. Bneraulis mvstax (Bl.Schn.)

HABITAT : Marine.

VOLUME : 37.0 cc.

NO. OP GILLS : 4 pairs.

GILL-SURFACE : 147.6 sq.mm.
PER UNIT VOLUME :

Particulars of the 
gill filaments.

Mo. of Average Average Area on Total Total
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 sq.mm, sq.mm, sq.mm. 

L B L x B 2L x B

Gill filaments of 
the first pair of 
gills
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15# Saurida nedulosa (Guv. & Val.)

HABITAT : Marine*

VOLUME 61.0 cc.

NO. OF GILLS : 4 pairs.

GILL-SURFACE i 143.3 sq.mm. 
PER UNIT VOLUME :

Particulars of the 
gill filaments.

No. of Average Average Area on
gill length breadth one side

filaments of g.f. of g.f. of g.f.
in mm. in mm. in sq.mm. 

L B L x B

Total 
area of 
g.f. in 

sc[»2oni* 
2L x B

Total
area
in

sq.mm.

Gilla filaments of 
the first and 
second pairs of 
gills

Anterior set 15x4x2 2.9 0.4 1.16 2.32 273.40

Middle set 107x4x2 6.0 0.4 2.40 4. SO 4103.30

Posterior set 2 &c4x2 2.9 0.4 1.16 2.32 519.63

Gill filaments of 
the third pair of 
gills

Anterior set 15x2x2 2.9 0.4 1.16 2.32 139.20

Middle set 95x2x2 6.0 0.4 2.40 4.30 1324.00

Posterior set 20x2x2 2.9 0*4 1.16 2.32 135.60

Gill filaments of 
the fourth pair 
of gills
Anterior set 13x2x2 2.9 0.4 1.16 2.32 167.G4

Middle set 37x2x2 6.0 0.4 2.40 4* SO 1670.40

Posterior set 22x2x2 2.9 0.4 1.16 2.32 204.16

Total respiratory area ..,
ssssssssssssBSseiasBistiaRtiessssaxsassssBSS&s&Basrsssssssssssssfissesssssssss
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160 Gambusia affinis (Girrard)

HABITAT
VOLUME
NO. OF GILLS
GILL-SURFACE 
PER UNIT -VOLUME

i Fresh-water. 
: 1.0 cc.
1 4 pairs.
: 14&.3 sq.mm.

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 sq.mm, sq.mm, sq.mm. 
L B L x B 2L x B

Gill filaments of 
all the gills
Anterior set 4x3x2 0.15 0.15 0.175 0.150 9.60
Middle set 20x3x2 1.30 0.15 0.195 0.390 124.30
Posterior set 6x3x2 0.50 0.15 0.075 0.150 14.40

Total respiratory area ........ 143.30 sq.mm.
ISSSSSSCES
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Belone cancila (Guv. & Val.)

HABITAT
VOLUME
NO. OF GILLS
GILL-SURFACE 
PER UNIT VOLUME

: Fresh-water* 
s 17.5 cc.
: 4 pairs*
: 140*9 sq.mm*

Particulars of the 
gill filaments.

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

filaments of g.f, of g.f, of g.f. g.f. in in
in am* in mm* in sq.mm* sq.mm* sq.mm*
L B L x B 2L x B

Gill filaments of 
the first and 
second pairs of 
gills
Anterior set 14x4x2 0.75 0.1 0.075 0.15 16.80
Middle set 67x4x2 0.29 0.4 1.160 2.32 1243.52
Posterior set 16x4x2

Mi 4E3

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 0.075 0.15 12.00
Middle set 61x4x2 2.90 0*4 1.160 2.32 1132.16
Posterior set 12x4x2 1.40 0.1 0.140 0.28 26,88

Total respiratory area ....... 2467.2 sq.mm.
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10* Serranus fasciatus (Day)

HABITAT :

VOLUME :

NO. OF GILLS :

GILL-SURFAGE :
PER UNIT VOLUME i

Marine*

6.5 cc.

4 pairs*

165.£ sq.mm*

Particulars of the 
gill filaments*

No. of Average Average Area on Total Total
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 sq*mm* sq.mm* sq.mm* 

L B 1 x B 2L x B

Gill filaments of 
the first pair of 
gills
Anterior set 4x2x2 0.50 0.1 0.05 0.1 1.6

Middle set 74x2x2 2.75 0*2 0.55 1.1 325.6

Posterior set 7x2x2 0.50 0.1 0.05 0.1 2.6
«*» ■■ ■ 1 mm a «■ * mmwrn ovo

Gill filaments of 
the second pair 
of gills
Anterior set

. ao mm met torn mm mm «n mm mm mm

4x2x2 0.50 0.1

>mm mmmamKcammmmmm

0.05 0.1 1.6

Middle set 70x2x2 2.75 0.2 0.55 1.1 306.0

Posterior set 5x2x2 0.50 0.1 0.05 0.1 2.0
Gill filaments 
the third pair 
gills
Anterior set

of
Of

taME*«p«a—>«gwai«a — —

3x2x2

•KESOMieawesoa*

0.5

mmmeam emeses cams

0.1

• aatBOUBaMM*

0.05

0N*ai«.MiaieB«iaiaaieiai«»inai

0.10 1.2

Middle set 60x2x2 2.6 0.2 0.52 1.04 249.6

Posterior set 5x2x2 0a5 0.1 0.05 0.10 2.0
««a« e»«n«E» Maiu«a«»tDN»«aM*«BM«sc3KB«aoca warn *3 csummBmmvmaa wwa ms mg mm mm mm mm mm <m» mm mm mm mm mmmmmmtm mmosmaa mm mm mmwmmmmmm. mmmsi

Gill filaments of 
the fourth pair 
of gills
Anterior set 4x2x2 0.5 0.1 0.05 0.10 1.60

Middle set 43x2x2 2.6 0.2 0.52 1.04 176.66

Posterior set 6x2x2 0.5 0.1 0.05 0.10 2.40
Total respiratory area ............. 1077.26 sq.mm.

sBsaisssssBsassssBa^essssssssssBssasesssseessBsssssasssssssssssssssseassssss



: xix :

19* Lut.ianus eaeruliolineatus (Day)

HABITAT
VOLUME
NO. OF GILLS
GILL-SURFACE 
PER UNIT VOLUME

Marine*
40*5 ee.
4 pairs* 
150*4 sq«mm.

Particulars of the 
gill filaments*

No. of Average Average Area on Total Total
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 sq.mm, sq.mm, sq.mm. 

L B LxB2LxB
Gill filaments of 
the first and 
second pairs of 
gills
Anterior set 10x4x2 3.0
Middle set 63x4x2 4*3
Posterior set 15x4x2 3.0

Gill filaments of 
the third and 
fourth pairs of 
gills

«»Ma«aaa

Anterior set 12x4x2 3.0
Middle set 60x4x2 4.5
Posterior set 13x4x2 3.0

0*5 1.5 3.0 240.0
0.5 2.4 4.S 2611.2
0.5 1.5 3.0 360.0

0*5 1.50 3.0 233.0
0*5 2*25 4.5 2160.0
0.5 1*50 3.0 432*0

Total respiratory area......  6091*2 sq.mm.
a&ssssssssasssssssssssssssssssissssicssassasss^assssaesssesssssstssscssEasssssKasscsessBssssssaeaBaEsiaKss?^
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20* Therapon iarbua (Forsk.)

HABITAT
VOLUME
NO. OF GILLS
GILL-SURFACE 
PER UNIT VOLUME

: Marine*
*• 3*2 cco 
i 4 pairs*
: 161.0 sq.mm*

Particulars of the 
gill filaments.

■b cs am «■ as* ce mm am mm <

No. of 
gill

filaments
Average 
length 
of g.f. 
in mm*
L

Average Area on 
breadth one side 
of g„f, of g.f. 
in mm* in sq.mm. 
B L x B

Total 
area of 
g.f* in 
sq»mnu 2L x B

Total
areain
sq.mm*

Gill filaments of 
all the gills
Anterior set 3x3x2 1.1 0*15 0.165 0.33 42.24
Middle set 30x3x2 2.5 0.20 0.500 1.00 430.00
Posterior set 17x3x2 1.1 0*15 0*165 0.33 39.76

Total respiratory area.......  612*0 sq.mm.
^q^BBSSSBSSSS



21. Sciaena miles (Cuv. & Val.)

HABITAT
VOLUME
NO. OF GILLS
GILL-SURFACE 
PER UNIT VOLUME

: Marine.
: 25.0 cco 
; 4 pairs. 
t 152,3 sq.mm.

particulars of the 
gill filaments.

No. of Average Average Area on Total Total
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 sq.mm, sq.mm, sq.mm. 
L B L x B 2L x B

• MOM>i«ina»osGa<sskC)»<Ba

Gill filaments of 
the first, second 
and third pairs 
of gills

awwiiKBaaeBicsnwietaQiMaiiDMMnaga

Anterior set 15x6x2 2.0 0.25 0.50 OO
•*■* 1B0.0

Middle set 75x6x2 3.9 0.40 1.56 3.12 2S0S.0
Posterior set 17x6x2 2.0 0.25 0.50 1.00 204.0

Gill filaments of 
the fourth pair 
of gills
Anterior set 13x2x2 2.00 0.25 0.500 1.00 52.0
Middle set 70x2x2 2.95 0.30 0.SS5 1.77 495.6
Posterior set 17x2x2 2.00 0.25 0.500 1.00 66.0

Total respiratory area ... ♦ « • • •
3io7.6 sq.mm.

ssssssssasases&ssasssssassssssas&ss^BBsssssssssssBSssBBBssssssssssesrs
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22# Sciaena ossea (Day)

HABITAT

VOLUME

HO. OF GILLS

GILL-SURFACE 
PER UNIT VOLUME

Marine#

60.0 cce 

4 pairs# 

135.9 sq.mm.

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 sq.mm# sq.mm, sq.mm# 

L B L x B 2L x B

Gill filaments of 
the first pair of 
gills

•emmmmm «d mm mm m> m

Anterior set 3x2x2 3.0 0.35 1.05 2.1 25.2

Middle set 130x2x2 5*0 0.40 2.00 4.0 20B0.0

Posterior set 7x2x2 3.0 0.35 1.05 2.1 5£.S

Gill filaments of 
the second pair 
of gills
Anterior set 4x2x2 3.0 0*35 1.05 2.1 33.6

Middle set 125x2x2 5.0 0.40 2.00 4.0 2000.0

Posterior set 6x2x2 3.0 0.35 1.05 2.1 50.4

Gill filaments 
the third pair 
gills

of
of

Anterior set 4x2x2 3.0 0*35 1.05 2.1 33.6

Middle set 120x2x2 5.0 0.40 2.00 4.0 1920.0

Posterior set 5x2x2 3.0 0.35 1.05 2.1 42.0

Gill filaments of 
the fourth pair 
of gills
Anterior set 5x2x2 3.0 0.35 1.05 2.1 42.0

Middle set 115x2x2 5.0 0.40 2*00 0.4 1&40.0

Posterior set 4x2x2

iii

O 
l

• 
jii

0.35 1.05 2.1 33.6

Total respiratory area ... £159*2 sq.mm.
5 SSSSSSSSSSBSSBCtSStSBBCB&BSSSCSBSSSlSSSSSBSS
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23. Sauula blochii(Guv. & Val.)

HABITAT : Marine®

VOLUME : 6.0 cc.

NO. OF GILLS : 4 pairs.

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

Particulars of the No. of
merntmam iiwaa «s> g»i« wo«3«a«»ai«M««atM»anMw»i wwm wim

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 sq.mm., sq.mm. sq.mm.

L B L x B 2L x B

Gill filaments of
all the gills

Anterior set
□** portion 10x3x2 2.0 0.150 0.300 0.60 96.0

portion 10xSx2 1.0 0.150 0.075 0.15 24.0

Middle set
Dr portion 30x3x2 2.4 0.225 0.540 1.03 518.4

portion 30x3x2 1.2 0.200 0.120 0.24 115.2

Posterior set
ar portion 15x3x2 2.0 0.150 0.300 0.60 144.0

portion 15x3x2 1.0 0.150 0.075 0.15 36.0

Total respiratory area ........ . 933.6 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 * g Altitude x
base.



xxiv

24* Eauula daura {Cuv. & Val.)

HABITAT
VOLUME
NO. OF GILLS
GILL-SURFACE 
PER UNIT VOLUME

s Marine.
: 5.5 cc.
: 4 pairs. 
i 152.3 sq.mm.

Particulars of the 
gill filaments.

No. of Average Average Area on Total Total
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 sq.mm, sq.mm, sq.mm. 

L B L x B 2L x B
Gill filaments of 
all the gills
Anterior set
□r portion 12x8x2 2.0 0.15 0.300 0.60
Ar portion 12x3x2 1.0 0.15 0.075 0.15

Middle set
ar portion 23x3x2 2.3 0.20 0.460 0.92
a portion 28x3x2 1.0 0.20 0.100 0.20

Posterior set 
. Dr portion 16x8x2 2.0 0.15 0.300 0.60

Ar portion 16x3x2 1.0 0.15 0.075 0.15
if«*De«ai*Moeacsec3c: nsksoisaiiwaa c» <*»«=»«•=» «a ea e«aenacasam csMoawcssmcacBss ■•«■»»»

Total respiratory area......  838,0 sq.mm.
SrsSS^S==SSSSSSSSSSSS:^&CSS:3&CSBSSS£S3SSSS=£S£Sm@@SS:£;C^a:'SSiQB

115. 
2 8.

412.489.6
153.6
3^.4

N.B, :» 1. The gill filaments were fairly triangular at the tips, 
while the rest-surface was rectangular.

2. For triangular portions: L 53 Altitude, LB ° f Altitude x
base.

0«i*0
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25. Ovbium guttatum (Bl-Sehn.}

HABITAT

VOLUME

NO. OF GILLS

GILL-SURFACE 
PER UNIT VOLUME

: Marine, 

i 91.0 cc»

: 4 pairs, 

s 153*5 sq.mm.

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 sq.mm, sq.mm, sq.mm. 

L B L x B 2L x B

Gill filaments of 
the first, second 
and third pairs 
of gills

Anterior set 16x6x2 2.70 0.40 1.0600 2.160 414.72

Middle set 142x6x2 6.25 0.45 2.6125 5.625 9565.00

Posterior set 20x6x2 2.70 0.40 1.0600 2.160 516.40

Gill filaments of 
the fourth pair 
of gills

i OS «D MB BO «25 es mr <29 cs ca bo

Anterior set 10x2x2 2.7 0.40 1.060 2.16 66.40

Middle set 150x2x2 6.0 0.45 2.700 5.14 3240.00

Posterior set 16x2x2 2.7 0.40 1.060 2.16 136.24

Total respiratory
V 03 C3 CB 30 4Mf

area •«• • • « • •

cssoobss tBMiaiesasi

13962.76
BOS BtB V BB 3D 41

sq.mm.
!SS8SS8BSISS8SSSesSSe:8:SSaSS8SSSS8&SSSSSSSSSBSSB8)S:S!8:S:S!SSSSas^^SS,.SSSSSSi:-
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26. Stromateus (Bloch.)

HABITAT : Marine.

VOLUME : 147.0 cc.

NO. OF GILLS : 4 pairs.

GILL-SURFACE S 150.0 sq.mm. 
PER UNIT VOLUME t

«B*»i»«aii«9ai««ai»«Mai3a«««3tge:ca«c*«eaiM<aaia««»cig»aiii«Hw(h«»««9C«*B«aBe«aMai««Ms*«aB«M<ia

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 sq.mm, sq.mm, sq.mm.

L B L x B 2L x B

Gill filaments of 
the first and 
second pairs of 
gills
Anterior set 3x4x2 6.0 0.35 2.1 4*2 100.8

Middle set 87x4x2 12.0 0.75 9.0 18.0 12528.0

Posterior set 7x4x2 6.0 0.35 2.1 4.2 235.2

Gill filaments of 
the third pair of 
gills

Anterior set 5x2x2 5o5 Ga3 1.65 3.3 66.0

Middle set 80x2x2 11.0 0.7 7.70 15.4 4928.0

Posterior set 10x2x2 5.5 0.3 1.65 3.3 132,0

Gill filaments of 
the fourth pair 
of gills
Anterior set 7x2x2 5.0 0.30 1.500 3.00 84.O

Middle set 70x2x2 10.5 0.65 6.825 13.65 3822.0

Posterior set 13x2x2 5.0 0.20 1.500 3.00 156.0

Total respiratory area ..
ssssssassssassssssssssessassssssicssisssssEisassRscisisssss

• «*««• 22052*0 sq#inni*
ss ss sea a as m ss n sa as s ss s s* e s s ss s s s

bsesKsasi
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27. Stromateus nicer (Bloch.)

HABITAT

VOLUME

NO. OF GILLS

GILL-SURFACE 
PER UNIT VOLUME

: Marine® 

t 32.0 ee.

: 4 pairs®

: 161.0 sq.mm*

aOWflMMMiaBWMMD •«•■■■■•«(•■ •»« OSC9 «■* K» «■»«■> «D«• «D«* ■»CV *«SC K3

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.fe g.f. in in
xn nmu in mm. in sq.mm,• sq.mm. sq.mm.

li B L x B 2L x B
wmmmmmmmmmtsa — a» — wa»oe3waBaDou>»»qM»«3C3<« m Miitaaiia —aiaUBwa— a»»»aag)BCii»»

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

Anterior set
Dr portion 7x4x2 3.00 0*20 0.6000 1 .200 67.2
Ar portion 7x4x2 0.50 0.20 0.0500 0.100 5.6

Middle set
o*' portion £0x4x2 6.15 0.35 2.1525 4.305 2755.2
cf portion £0x4x2 0,60 0.35 0.1400 0.2 60 179.2

Posterior set
or portion 7x4x2 3.00 0.20 0.6000 1.200 67.2
of portion 7x4x2 0.50 0.20 0.0500 0*100 5.6

G.f. of the third ;
•m ■.csvcEiai «=i mm m»u» <m» onwiaaB mm s=s e=r mmmammmm vmmm *»■

pair of gills
BMMIBOaiNB

Anterior set
ar portion 6x2x2 3.0 0*2 0.60 1.20 36.40

portion 6x2x2 0.5 0.2 0.05 0.10 3.20
Middle set

ar portion 72x2x2 5.6 0.3 1.66 3.36 967.66
Ar portion 72x2x2 0.6 0*3 0.12 0.24 69.12

Posterior set
ar portion 10x2x2 3.0 0.2 0.60 1.20 46.00

portion 10x2x2 0.5 0.2 0.05 0.10 4.00

G.f. of the fourth pair of gills

Anterior set
□r portion 6x2x2 3.0 0.2 0.600 1.20 26.6
of portion 6x2x2 0.5 0.2 0.050 0.10 2.4

Middle set
□r portion 65x2x2 5.0 0.3 1.500 3.00 760.0
of portion 65x2x2 0.7 0.3 0.105 0.21 54.6

Posterior set
Dr portion 15x2x2 3.0 0©2 0.600 1.20 72.0
of portion 15x2x2 0.5 0.2 0.050 0.10 6.0

Total respiratory
l S3 ES 9t SS S5 SB S SS S5 35 SS SS S3 SB S3 S3 SS 3 S SS 8 SS SS SS ES SS SS SS1

area
3388S8

5134*2 sq.mm.

SSSS8SnSS5SSSS8S(

N.B. s- 1. The gill filaments were fairly triangular at the tips, 
while the rest of the surface was rectangular*

2. For triangular portions : L s Altitude, LB * g Altitude x
base*



xxviii

28. Sillago sihama (Gunther)

HABITAT
VOLUME
NO. OP GILLS
GILL-SUEFACE 
PEE UNIT VOLUME

1 Marine©
s 13.0 cc©
2 4 pairs.
• 152.3 sq.mm©
•

Particulars of the No, of Average Average Area on Total Total
gill filaments. gill length Breadth one side area of areafilaments of g.f. of g.f. of g.f. g.f. in inin mm® in mm. in sq.mm,, sq.mm. sq.mm.L B L x B 2L x B

Gill filaments ofthe first pair of 97x2x2 2.5 0.275 0.6875 1.375 533.5gills
Gill filaments ofthe second and 90x4x2 2.5 0.275 0.6875 1.375 990.0
third pairs of gills
Gill filaments ofthe fourth pair $3x2x2 2©5 0.275 0.6875 1.375 456.5
of gills

Total respiratory area...... 19$0.0 sq.mm.



xxix

29. Mugil boraeensis (Blecker)

HABITAT
VOLUME
HO. OF GILLS
GILL-SURFACE 
PER UNIT-VOLUME

: Marine.
• 26.0 cc . 
t 4 pairs.
: 143.2 sq.mm.

Particulars of the 
gill filaments.

Ho. of Average Average Area on Total Total
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 sq.mm, sq.mm, sq.mm.
L B L x B 2L x B

Gill filaments of 
the first, second 
and third pairs 
of gills
Anterior set 11x6x2 2.0 0.4 o.ao 1.60 211.20
Middle set 57x6x2 4.7 0.4 1.$$ 3.76 2571.84
Posterior set 15x6x2 2.0 0.4 0.80 1.60 288.00

t*o m ■w«iciRit»wa>eaain»ataEBGill filaments of 
the fourth pair $0x2x2 3.4 0.3 1.02 2.04 652.80
of gills

'Da«Da«a(oastasaan»««aa«ifaiai»«*Ma«i*«iii««aaaiit»aM«9aa»*M«i*«n»«MaiB»«»

Total respiratory area .......... 3723.34 sq.mm.
:SSSSS8SSSS£35SSSSSS:eBSSSBSSSSSSSSSi3aSS8SSSSBn«S8SSSSaSSSSEe!Ce

\



XXX

30® Mugil amarulus (Cuv. & Val.)

HABITAT % Marine®
VOLUME : 3*0 cc®
WO* OF GILLS
GILL-SURFACE 
PER UNIT VOLUME

4 pairs* 
165«43 sq.mm®

Particulars of the 
gill filaments.

No. of Average Average Area on Total Total
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 sq.mm, sq.mm, sq.mm. 
L B L x B 2L x B

G.f. of the first and second pairs of gills
Anterior set 
Middle set

3x4x2 0*5 0.1 0.05 0.10 2.40
or portion 43x4x2 2.2 0.2 0.44 0.33 302.72

portion 43x4x2 0.2 0.2 0.02 0.04 13.76
Posterior set 6x4x2 0*5 0.1 0.05 0.10 4.30

ww *■*«»*» »«=s» a* Gw* a*mamm mmamam

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

3x2x2 0.50 0.1 0.05 0.10 1.2
ar portion 40x2x2 2.05 0*2 4.10 0.32 131.2

portion 40x2x2 0.20 0.2 0.02 0.04 6.4
Posterior set 4x2x2 0.50 0.1 0.05 0.10 1.6

G.f. of the fourth pair of gills
■ cjaoaiaiwa1 mmmmmmmm am ^tmmm m

Anterior set 4x2x2 0 • 0 • 0 0.05 0.1 1.6
Middle set 23x2x2 1.0 0.15 0.15 0.3 27.6
Posterior set 3x2x2 0.5 0.10 0.05 0.1 3.2

Total respiratory area..... ......

sMat«wis«a

496.43
S88SSXSSSSSSS

sq.mm.
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 * i Altitude x
base®
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31o Mugil kelaarti (Geen.)

HABITAT : Marine#

VOLUME

HO. OF GILLS

GILL-SURFACE 
PER UNIT VOLUME

: 3#0 cc.

: 4 pairs*

: 143.0 sq.mm.

Particulars of the Ho. of Average Average Area on Total Total
gill filaments. gill length breadth one side area of area

filaments Of g.f0 of g.fe of g.f. g.f. in in
in mm. in mm. in sq.mm. sq.mm. sq.mm.

L B LxB 2L x B

Gill filaments of
the first, second
and third pairs
of gills

Anterior set 11x6x2 0.6 0.15 0.09 0.13 23.76

Middle set c-

arportion 31x6x2 1.3 0.20 0.36 0.72 267.34
df portion 31x6x2 0.5 0.20 0.05 0.10 37.20

Posterior set 17x6x2 0.6 0o15 0.09 0.13 36.72

Gill filaments of
the fourth pair
of gills
Anterior set 15x2x2 0.6 0.15 0.09 0.13 10.30

Middle set 20x2x2 1.7 0.20 0.34 0.63 54*40

Posterior set 19x2x2 0.6 0.15 0.09 0.13 13.63

Total respiratory area .. • •••••••sessssass:
444*40 sq.mm. niiiiii11it11

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 the surface was rectangular.

2. For triangular portions, L ■ Altitude, LxB * 4 Altitude x
Base.
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32. Etroplus maculatus (Day)

HABITAT
VOLUME
NO. OF GILLS
GILL-SURFACE 
HSR UNIT VOLUME

: Fresh-water* 
i 6.0 ec.

: 4 pairs*
: 145*6 sq.mm.

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 sq.mm, sq.mm, sq.mm. 
L B L x B 2L x B

Gill filaments ofall the gills 6&d£x2 2.0 0.2 Q„4 0.S £70.4

Total respiratory area £70.4 sq.mm.



xxxiii

33® Bregmaceros maclellandi (Thomson)

HABITAT i Marine.

VOLUME : 1.1 cc.

HO. OF GILLS : 4 pairs*

GILL-SURFACE : 146.0 sq.mm.
PER UNIT VOLUME :

Particulars of the Ho. 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 sq.mm., so.mm* sq.mm

L B L x B 2L x B

Gill filaments of
the first, second 
and third pairs 
of gills

Anterior set 3x6x2 0*4 0.10 0.040 0.020 2.22

Middle set 25x6x2 "I ©4 0.16 0.224 0.44$ 134.40

Posterior set 4x6x2 0.4 0.10 0.040 0.020 3. $4

Gill filaments of 
the fourth pair 
of gills

Anterior set 5x2x2 0.4 0.10 0.040 0.020 1.60

Middle set 10x2x2 1.2 0.16 0.192 O.3S4 15.36

Posterior set 2x2x2 Qa 4 0.10 0.040 0.020 2.56

Total respiratory area 160.64 sq.imm.



xxxiv

34. Plaeusia (Bloch)

HABITAT

VOLUME

NO. OF GILLS

GILL-SURFACE 
PER UNIT VOLUME

i Marine*

: S.5 Co*

s 4 pairs,

: 163.7 sq.mm.

Particulars of the 
gill filaments.

Gill filaments of 
the first and 
second pairs of 
gills

25 0 . 0 Average Average Area on Total Total
gill length breadth one side area of area

filaments of g.f. of g.f. of g.f. g.f. in in
in mme in mm. in sq.mm, sq.mm. sq.mm,

L B LxB2LxB

3 <3x4x2 3.0 0.5 1.5 3.0 912.0

Gill filaments of
the third and 30x4x2 2.5 0.4 1.0 2.0 4S0.C
fourth pairs of
gills

Total respiratory area ........ 1392.0 sq.mm.
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35. Triacanthus brevirostris (Temm. & Schleg.}

HABITAT : Marines

VOLUME ; 6.0 cc.

NO. OF GILLS : 4 pairs*

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

Particulars of the 
gill filaments*

No. of Average Average Area on Total Total
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 mms in sq.mm* so .mm* sq.mm.

L B L x B 2L x B

Gill filaments of 
the first pair of 
gills
Longer g.f. 55x2x2 3.0 0.2 0.60 1.2 264.0
Shorter g.f. 4x2x2 1.5 0.1 0.15 0.3 4.6

«s«3MMiwMiiMkwna «>aeavimasa«i

Gill filaments of 
the second pair 
of gills

Longer g.f. 49x2x2 3.0 0.2 0.60 1.2 235.2
Shorter g.f. 4x2x2 1.5 0.1 0.15 0.3 4. a

Gill filaments of 
the third pair of 
gills

Longer g.f. 46x2x2 3.0 0.2 0.60 1.2 220,8
Shorter g.f. 5x2x2 1.5 0.1 0.15 0.3 6.0

Gill filaments of 
the fourth pair 
of gills
Longer g.f. 40x2x2 3.0 0.2 0.60 1.2 192.0

Shorter g.f. 5x2x2 1.5 0.1 0.15 0.3 6.0

Total respiratory area .............. 933.6 sq.mm.
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36. Tetrodon fluviatilis (Ham*)

HABITAT

VOLUME

NO. OF GILLS

GILL-SUEFACE 
PER UNIT VOLUME

: Marine*

; 16.O cc.

: 3 pairs.

: 162.5 sq.mm.

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 sq.mm, sq.mm, so.mm. 

L B L x B 2L x B

Gill filaments of 
all the gills

Anterior set 2x6x2 1.3 0.50 0.9000 1.300 43.20

Middle set 
a*' portion 43x6x2 3.6 0.55 1,9300 3.960 2230.96
Ar portion 43x6x2 0,9 0.45 0.2025 0.405 233.23

Posterior set 2x6x2 1.3 0.50 0.9000 1.300 43.20

Total respiratory area , 2600.64 sq.mm. ssitattn1111itit

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 = g Altitude x
Base,
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37. Tetrodon patoca (Ham*)

HABITAT
VOLUME

NO® OF GILLS

GILL-SURFACE 
HSR UNIT VOLUME

: Marine®
: 273.0 cc® 
i 3 pairs. 
t 132.7 sq.mm.

Particulars of the 
gill filaments.

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

filaments of g.f* of g.f9 of g.f. g.f. in in
in mm. in mm. in sq.mm, sq.mm, sq.mm. 
L B .1 x B 2L x B

Gill filaments of 
all the gills
Anterior set

a*1 portion 3x6x2 d.o 1.6 12.80 25.6 921.6
a portion 3x6x2 2.5 0*6 0.75 1.5 54.0

Middle set
a* portion
Ar portion

70x6x2 12.0 1.6 19.20 38.4 32256.0
70x6x2 2.5 0.8 1.00 2.0 1680,0

Posterior set
a1, portion 4x6x2 8.0 1.6 12.80 25.6 1228.8
nr portion 4x6x2 2.5 0.6 1.00 2.0 96.0

Total respiratory
s as ss ss s: ss ss ss sc as ss ss

area +•••«• .. 36236.4 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, L x B= | Altitude x
Base.



2* Air-breathing fishes

A. 1-3 Occasional air-breathers 
4-14 Habitual air-breathers



xxxviii

1• Macrones aulio (Ham.}

HABITAT

VOLUME

MO. OF GILLS

GILL-SURFACE 
PER UNIT VOLUME

: Marine.

: 37.0 cc.

: 4 pairs. 

t 148.68 sq.mm.

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 sq.mm. SQ®8UE* sq.mm.

L B LxB 2L x B

Gill filaments of 
the first, second 
and third pairs 
of gills

Anterior set
or portion 18x6x2 2.0 0.7 1.400 2.80 604.80
ar portion. 18x6x2 1.2 0,7 0.420 0.84 18i.44

Middle set
□r portion 37x6x2 2.8 0.8 2.240 4.48 1989.12

portion 37x6x2 1.1 0.7 0.385 0.77 341.88

Posterior set
□r portion 25x6x2 2.0 0.7 1.400 2.80 840.00
&r portion 25x6x2 1.2 0.7 0.420 0.84 252.00

Gill filaments of 
the fourth pair 
of gills
Anterior set 13x2x2 2.5 0.6 1.5 3.0 156.00

Middle set 38x2x2 3.5 0.8 2.8 5.6 851.20

Posterior set 24x2x2 2.5 0.6 1.5 3.0 288.00

Total respiratory area . • • • • e
5504.44 sq.mm.

n 11 11 ii it » it

N.Bc 1. The 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 s Altitude, LxB = 4 Altitude x
Base.
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2& Notopterus kapirat (Lacep)

HABITAT

VOLUME

NO. OF GILLS

GILL-SURFACE 
PER UNIT VOLUME

: Fresh-water,, 

: 11.0 cc.

: 4 pairs. 

i 153.2 sq.mm.

Particulars of the 
gill filaments*

No. of Average Average Area on Total Total
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 sq.mm, sq.mm® sq.mm, 

L B L x B 2L x B

Gill filaments of 
all the gills

Anterior set 4x3x2 1.0 0.25 0.250 0,50 32.00

Middle set 59x3x2 1.9 0.45 0.355 1 *71 1614.24

Posterior set 5x3x2 1.0 0.25 0.250 0.50 40.00

Total respiratory area . ......
1636.24 sq.mm.
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3 Megalops cvprinoides (Bran.)
HABITAT
VOLUME
NO. OF GILLS
GILL-SURFACE 
PER UNIT VOLUME

Marine*
27 * 3 CC*
4 pairs* 
163*9 sq.mm®

Particulars of the 
gill filaments*

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

filaments of g.f. of g.f® of g.f. g.f. in 
in mm. in mm® in sq.mm, sq.mm* 
L B L x B 2L x B

Gill filaments of 
the first and 
second pairs of 
gills
Anterior set 22x4x2 1.4 0®4 0*56 1.12
Middle set 105x4x2 3.2 0.4 1.23 2.56
Posterior set 27x4x2 1.4 0.4 0.56 1.12

Gill filaments 
the third pair

of
of

gills
Anterior set 13x2x2 1.2 0*3 0.36 0.72
Middle set 100x2x2 3.0 0*4 1 .20 2.40
Posterior set 15x2x2 2®2 0.4 0.33 1.76

Gill filaments of
«•**«• mmmmm

the fourth pair 
of gills
Anterior set 17x2x2 1*5 0.25 0.375 0.75
Middle set 77x2x2 3.0 0*40 1*200 2.40
Posterior set 22x2x2 1.0 0*15 0.150 0.30

Total respiratory area 4509*03 sq.mm*

Total
areain
sq.mm.

197.12 
2150.40 

241.92

37.44
960.00
105.60

51.00
739.20
26.40



4. Anguilla bengalensis (Day)

HABITAT
VOLUME
NO. OF GILLS
GILL-SURFACE 
PER UNIT VOLUME

: Fresh-water. 
: 30*0 cca 

: 4 pairs*
1 91.7 sq.mm.

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

filaments of g.f* of g.f. of g.f* g.f. in
in nun. inl mm. in sq.mm. sq.mm.L B L x B 2L x B

Gill filaments of
the first pair of 72x2x2 3.,1 0. 5 1 a 55 3.1
gills
Gill filaments of
the second pair 63x2x2 3. 0. 5 u 55 3.1
of gills
Gill filaments of
the third pair of 56x2x2 2«*9 0. 5 1. 45 2.9
gills
Gill filaments of
the fourth pair 37x2x2 2a.9 0. 5 1 ® 45 2.9
of gills

Total respiratory area ......... 2752.& sq.mm.

To tal 
area in
sq.mm.

592.5

751.2

649.6

429.2
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5. Ophichthvs (Pisoodonophis) boro (Ham*)

HABITAT i Estuaries*
VOLUME s 34*0 cc.
NO. OF GILLS : 4 pairs*
GILL-SURFACE : £6.7 sq.mm,
PER UNIT VOLUME :

Particulars of the 
gill filaments*

No. of Average Average Area on Total Total
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 sq.mm, sq.mm, sq.mm.
L B L x B 2L x B

Gill filaments of 
the first pair of 
gills

or portion 35x2x2 6.0 0.5 3.00 6.0 £40.00
portion 35x2x2 1.0 0.3 0.15 0.3 42.00

Gill filaments of 
the second and 
third pairs of 
gills

orportion 31x4x2 6.4 0*5 3.20 6.4 15&7.20
portion 31x4x2 1,0 0*3 0.15 0«3 74*40

Gill filaments of 
the fourth pair 
of gills

aT portion 22x2x2 5.4 0.4 2.16 4.32 3^0.16
apportion 22x2x2 1.0 0.3 0.15 0,30 26.40

Total respiratory area ......... 2950.16 sq.mm.
N.B. 1. The gills were triangular at the tips, while the rest of 

the surface was rectangular®
2. For triangular portions, L = Altitude, LB = g Altitude x
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6. Heteropneusteus (Saccobranchus) fossills (Bloch)

HABITAT
VOLUME
NO. OF GILLS
GILL-SURFACE 
PER UNIT VOLUME

: Fresh-water. 
: $.5 cc» 
i 4 pairs.
: 70.3 sq.mm.

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 sa.mm. sa.mm. sq.mm. L B L x *B 2L x B

Gill filaments of 
the first, second 
and third pairs 
of gills
Anterior set 3x6x2 1.5 0.2 0.30 , 0.6 21.6
Middle set 26x6x2 2.5 Os 3 0.75 1.5 46S.0
Posterior set 5x6x2 1.5 0.2 0.30 0.6 36.0

Gill filaments of 
the fourth pair 
of gills

30x2x2 1.5 0.2 0.3 0.6 72.0

Total respiratory area 597.6 sq.mm.
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7. Haplochilus lineatus (Guv. & Val.)

HABITAT
VOLUME
NO. OF GILLS
GILL-SURFACE 
PER UNIT VOLUME

Fresh-water,
1.1 cc®
A pairs,
96.1 sq.mm.

Particulars of the 
gill filaments.

Gill filaments of 
all the gills

No. of Average Average Area on Total Total
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. m sq.mm, sq.mm. sq.mm.L B L x B 2L x B

45xSx2 1 «0 0.075 0.075 0.15 103.0

Total respiratory area .... . 10S.0 sq.mm.



9 C3

XX/V

Middle set 
□r portion 
at portion

Middle set 
or portion 
&r portion

Middle set
d1 portion 52x4x2 1.1 0,6

portion 52x4x2 0.6 0.5
Posterior set 15x4x2 0.6 0.4
.f.of the third pair of gills

Posterior set 5x2x2 0.6 0«4 0,24 0.48
Total respiratory area ........1332® 56 sq.mm.

9.60

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 = g Altitude xBase.

Posterior set 8x2x2 0.6 0.4 0.240 0.43 15.36
G.f.of the fourth pair of gills
Anterior set 3x2x2 0.6 0.4 0,24 0.43 5.76

Anterior set 5x2x2 0,6 0,4 0.240 0.43 9.60

3« Onhiocenhalus striatus (Bloch)
HABITAT
VOLUME
NO. OF GILLS
GILL-SURFACE 
PER UNIT VOLUME

i Fresh-water. 
I 15.0 cc, 
s 4 pairs® 
i 92.1 sq.mm.

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

filaments of g.f® of g.f. of g.f. g.f. in 
in mm. in mm. in sq.mm® sa.mm. 
L B LxB 2L x B

Total
areain
sq.mm.

G.f.of the first and second pairs of gills 
Anterior set 8x4x2 0,6 0.4 0.24 0.43 30.72
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9 Qphiocephalus punctatus (Bloch)
HABITAT
VOLUME
NO, OF GILLS
GILL-SURFACE 
PER UNIT VOLUME

Fresh-water* 
40.0 cc•

4 pairs* 
95*25 sq.mm.

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

in mm. xxi nun* in sq.mm,.> sc[*nuu* sq.mm.L B LxB 2L x B
G.f. of the first pair of gills
Anterior set
□r portion 11x2x2 1.1 0*5 0.55 1.10 48*40

portion 11x2x2 no 0*4 0.20 0.40 17.60
Middle set
□r portion 58x2x2 2*2 1.1 2.42 4.84 1122.88
Ar portion 58x2x2 no 0*7 Oo35 0.70 162.40

Posterior set
ar portion 6x2x2 1.1 0«5 0.55 1.10 26.40

portion 6x2x2 1.0 0.4 0.20 0.40 9.6C
G.f.of the second and third pairs of gills
Anterior set
ar portion 3x4x2 1.0 0.5 0.50 1.00 24.00
tip portion 3x4x2 1.0 0.4 0.20 0.40 9.60

Middle set
portion 60x4x2 2.0 0.9 1.80 3.60 1728.00

a? portion 60x4x2 0.9 0.4 ■O.18 0.36 17.28
Posterior set

a** portion 3x4x2 no 0,5 0.50 1.00 24.00
nT portion 3x4x2 1*0 0.4 0,20 0,40 9.60

G.f.of the fourth pair of gills
or portion 64x2x2 2.1 0.5 1.05 2.10 537.60

portion 64x2x2 0.8 0.4 0.16 0.32 81.92
Total respiratory area

S3 SS SS S3 3? SS SS SS SS SC S2 SR S SS SS SS S
3819.28 sq.mm.

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
Base.
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10B Anabas scandens (Dald*)

HABITAT
VOLUME
NO. OF GILLS
GILL-SURFACE 
PER UNIT VOLUME

i Fresh-water* 
* 3 6® CCa 

: 3 pairs* 
i 60,66 sq.mm.

Particulars of the 
gill filaments.

No. of Average Average Area on Total Total
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 sq.mm, sq.mm, sq.mm, 
L B L x B 2L x B

Gill filaments of 
the first and 
second pairs of 
gills
Anterior set 5x4x2 1.0 0.1 0.1 0.2 3.0
Middle set 39x4x2 2,0 0.1 0.2 0*4 124.3
Posterior set 6x4x2 1.0 0.1 0.1 0.2 9.6

Gill filaments of 
the third pair of 50x2x2 1.0 0.1 0.1 0.2 40,0
gills

Total respiratory area ........ 132.4 sq.mm.
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11. Osphronemus gourami (Lacep)

HABITAT : Fresh-water.

VOLUME : 161.O cc.

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 of1 area

filaments of g.f. of §*f © of g.f. g.f. in in
in mm. in mm. in sq.mm. sq.mm. sc[« mra*

L B LxB 2L x B

G.f.of the first and second pairs of gills
Anterior set 12x4x2 2.0 0.6 1.20 2.40 230.4

Middle set
uxportion 85x4x2 3.6 0.9 3.24 6.48 4406.4
nr portion 85x4x2 0.5 0.4 0.10 0.20 136.0

Posterior set 15x4x2 2.0 0a6 1.20 2.40 288.0

G.f.of the third pair of gills
Anterior set 12x2x2 2.0 0.6 1.20 2.40 115.2
Middle set

or portion 80x2x2 3.4 0.8 2.72 5.44 1740.8
a1' portion 80x2x2 0.5 0.4 0.10 0.20 64.0

Posterior set 15x2x2 2.0 0.6 1.20 2.4O 144.0

G.f.of the fourth pair of gills
Anterior set 4x2x2 2.0 0.6 1.2 2.4 3$.4
Middle set

or portion 90x2x2 3.0 0.8 2.4 4.8 1728.0
portion 90x2x2 0©5 0*4 0.1 0.2 72.0

Posterior set 10x2x2 2.0 0.6 1.2 2.4 96.0

Total respiratory area ...

N.B. s- 1, The gill filaments of the middle set of gills were fairly 
triangular at the tips, while the rest of the surface was 
rectangular.

2. For triangular portions, L = Altitude, LxB ■ 1 Altitude x
Base.
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12. Macropodus cupanus (Guv. & Val.)

HABITAT

VOLUME

NO. OF GILLS

GILL-SURFACE 
PER UNIT VOLUME

i Fresh-water, 

: 1«3 cc.

: 4 pairs® 

i 78.7 sq.mm.

Particulars of the 
gill filaments.

No. of Average Average Area on Total Total
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 ram. in sq.mm, sq.mm, sq.mm. 

L B L x B 2L x B

Gill filaments of 
all the gills 32x8x2 1.0 0.1 0.1 0,2 102|4

Total respiratory area .............. .. 102.4 sq.mm.



L

13® Boleopthalmus dussumieri {Cuv. & Val.)

HABITAT i Marine*

VOLUME : 13S0 cc*

NO. OF GILLS ; 4 pairs*

GILL-SURFACE 1 31.35 sq.mm*
Pm 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 gefe of g.fa of g*f. g.f. in in
in mm* 

L

C-ill filaments of 
the first pair of 
gills

Anterior set 10x2x2 2*2
Middle set 20x2x2 6.1

Posterior set 8x2x2 2*2
Gill filaments of 
the second and 
third pairs of 
gills

Anterior set 6x4x2 2.0

Middle set 26x4x2 4.7

Posterior set 6x4x2 2*0

Gill filaments of 
the fourth pair 35x2x2 1.3
of gills

m mm. in sq.mm* sq.mm* sq.mm.B L x B 2L x B

0.25 0*55 1.10 44.0

0.30 U83 3.66 292.3

0.25 0.55 1.10 35*2

0*2 5 0.500 1.00 4 8.0

0,25 1.175 2*35 433.3

0*2 5 0,500 1*00 43.0

0.2 0.36 0.72 100.3

Total respiratory area............ 1057,6 sq.mm.



14. Mastecembalus armatus (Lacep)

HABITAT

VOLUME '

NO. OF GILLS

GILL-SURFACE 
PER UNIT VOLUME

Fresh-waters, 

55.0 cc©

4 pairs. 

72.41 sq.mm*

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

filaments of gif. of g.f. of g.f* g.f. in in
in mm. m mm, in sq.mm« sq.mm© sq.mm*

L B L x B 2L x B

Gill filaments of
the first pair of 64x2x2 4*S 0*5 2.40 4.SO 122S.SC
gills

Gill filaments of
the second and 60x4x2 4.4 0.5 2.20 4.40 2112.00
third pairs of
gills

Gill filaments of
the fourth pair 54x2x2 3.6 0*4
of gills

1.44 2.SS 622.0S

Total respiratory arej »«««««•»« 3962.SS sq.mm.


