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Some Aspects on the Dimensions of the Yellowtail Gill,

Especially on Measurements of the Secondary Lamellae
by
Hiroshi KOBAYASHI and Akihiro SUGIYAMA

Various measurements were made on gill siructure of the yellowtail, Seriola quingqueradiata.
Average length of gill fillaments increased between inner hemibranch of the first gill arch and
outer hemibranch of the fourth gill arch. The secondary lamellae were large in the fillaments
from middle part of each gill arch, whereas they decreased in number. About one fillament,
however, no change was found in number of the secondary lamellae between proximal part and
distal. Area of the secondary lamellae was calculated in the different part of fillaments of
each gill arch. The results showed that large area was found in the fillaments from middle
part of each gill arch, and total gill area of one individual was about 2100 cm? and gill area per
gram of body weight was about 310 mm?2  Therefore, gill area of the yellowtail is considered
t0 be moderaie value between those of active swimming fish and shuggish one.
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Table 1. Measurements of number and length of gill fillamenis in the yellowtail, Seriola quingueradiaia.

Total Average Total length I[otzg
Bod Forl . no. of length of of fillaments | length
oy « Number of fillaments filla- fillaments | in one side ;‘)iflla»
No. | weight length ments (mm) (mm) ments
mﬁntlra
. 18
{g) (mm) gill arch OF 1F OF I1F | OF 1F (mm)
Ist. G 236 236 10.0 | 10.5 | 2360 | 2478
2nd. G 227 229 10.6 | 10.5 | 2406 | 2384
1 783 371 3574 36160
3rd. G 230 230 10.7 9.9 | 2461 | 2277
4th. G 207 194 9.6 8.9 | 1937 | 1727
Ist. G 212 221 11.30 | 11.30 | 2396 | 2497
2nd. G 226 219 11.44 | 11.81 | 2585 | 2586
2 700 380 3412 38676
3rd. G 240 206 11.19 | 11.68 | 2636 | 2406
4th G 192 190 11.42 ) 10.47 | 2193 | 1989
1st. G 217 222 9.70 | 10.13 | 2105 | 2249
2nd. G 230 214 9.96 | 9.90| 2291 | 2119
3 645 365 3456 32728
3rd. G 237 215 9.24 1 9.18 | 2190 | 1974
4th G 206 187 9.18 | 8.26| 1891 | 1545
ist. G 211 212 11.29 | 11.64 | 2382 | 2468
2nd. G 204 204 11.98 112,12 | 2444 | 2472
4 635 355 3258 36574
3rd. G 210 194 11.34 | 11.10 | 2381 | 2153
4th G 203 191 11.12] 9.06 | 2257 | 1730
1st. G 213 213 10.75 | 11.40 | 2290 | 2428
2nd. G 230 207 10.48 | 11.00 | 2410 | 2277
5 655 356 3378 35252
3rd. G 223 208 10.74 110.02 | 2395 | 2084
4th. G 205 190 9.82 | 9.10 | 2013 | 1729
Noies : OF, an outer gill fillaments ; [F, an inner those.
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Fig. 2, Comparison of total length of Fig. 3. Variations in number and
gill filaments for each gill arch. length of gill fillament on
Abscissa represenis each ouier both sides of each gill arch

(OF) and inner (IF) fillamenis (1si. to 4th.). Schemata show

from the firsi gill arch (Ist.) to longiiudinal section of each

the fourth gill arch (4ih.) gill arch, and cuter fillamenis

(OF) is drawn in left and
inner (IF), in right. Fillaments
represent every five ones.
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Fig. 4. Comparison of average base length of the secondary lameilae
in different parts of the yellowtail gill. Measuremenis were
made on two fillamenis. Left side from center line in each
schema represents the resulis of outer fillaments (OF) and right
side, inner fillamenis (IF). D, dorsal part of fillamenis ; M,
middle pari; V, veniral part. Broken line shows average
value for all the secondary lamellae.
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Fig. 5. Comparison of average heighi of the secondary lamellae in
different parts of the gill. Abscissa represents height,
Measuremenis were made on two fillaments. White siick shows
the secondary lamellae on dorsal side of the fillament ; black
siick, that of veniral side. Other legends are same as in Fig. 4.
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Fig. 6. Comparison of the density of the secondary lamellae in
different paris of the gill. Abscissa represents number of the
secondary lamellae per mm of the fillament as the density.
Other legends are same as in Figs. 4 and 5.
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Table 2. Area measurements of the secondary lamellae in the various paris of gill fillamenis in the
vellowiail, Seriola quingueradiaia.
Aliefielr%%e Alv?rnajge &Yffjgﬁ Densi’n’;y érea of one ’g fﬁﬁgggg}
St | length | oo | (umber of | and amelly | S
ments lammela lae ner mm)
(mm) | base(mm) d.s. | v.s ) d.s. | v.s. | d.s. | v.s.
OF 8.87 0.520 0.142 1 0.170 28.9 7.4 8.8 | 18.9 | 22.7
b Iy 7.99 718 0.178 1 0.158 27.1 12.8 | 11.3 | 27.7 | 24.6
1st L OF 13.92 0.618 0.174 1 0.180 28.3 10.8 | 11.1 | 42.4 | 43.8
& . I'F 15.92 0.698 0.190 | 0.170 27.4 13.3 | 11.9 | 57.9 | 51.8
. OF 6.69 0.448 0.145 1 0.145 28.8 6.5 6.9 1 12.5 ) 12.5
Y I'E 8.10 0.589 0.181 | 0.142 28.4 10.7 8.4 | 24.5 | 19.2
v OF 6.56 0.671 0.167 | 0.172 27.6 11.2 | 11.5 | 20.3 | 20.9
K Ir 6.67 0.777 0.172 ] 0.181 27.0 13.4 | 14,1 | 24.1 | 25.3
ond. | or 16.16 0.729 0.172 [ 0.176 27.5 12.5 | 12.8 | 55.7 | 57.0
G . IF 15.51 0.711 0.195 | 0.180 21.7 13.9 | 12.8 | 59.6 | 55.0
. OF 7.52 0.561 0.158 | 0.125 27.9 8.9 7.0 | 18.6 | 14.7
/ IF 7.88 0.523 0.139 [ 0.125 29.0 7.3 6.5 | 16.6 | 14.9
] OF 6.71 0.600 0.137 | 0.164 28.0 8.2 9.8 | 15,4 | 18.5
b Ir 6.68 0.602 0.136 1 0.158 28.8 3.2 9.5 | 15.8 | 18.3
3rd. M OF 16.00 0.731 0.157 | 0.197 . 28.0 11.5 | 14.4 | 51.4 | 64.5
G Ir 15.28 0.695 0.1990.183 27.1 13.8 | 12.7 | 57.3 | 52.7
- OF 6.27 0.658 0.177 | 0.161 28.0 11.6 | 10.6 | 20.4 | 18.6
1k 5.38 0.595 0.156 | 0.164 29.0 9.3 9.6 | 14.5 | 15.2
) oF 7.18 0.648 0.165 1 0.170 28.2 10.7 | 11.0 | 21.6 | 22.3
b IF 5.74 0.536 0.135]0.155 30.5 7.2 8.3 | 12.7 | 14.5
4th. . OF 14.17 0.858 0.151]0.158 27.1 13.0 | 13.6 | 49.8 | 52.1
G IF 13.58 0.801 0.150 | 0.126 28.1 12.0 | 10.1 | 45.8 | 38.5
B OF 7.28 0.717 0.155 1 0.168 27.5 11.1 | 12.0 | 22.2 | 24.1
Y IF 6.61 0.545 0.167 | 0.141 30.2 9.1 7.7 | 18.2 | 15.3
MNotes: G, gill arch ; D, dor s;l part of gill fillaments ; M, middle part ; V, ventral part ; d.s., dorsal

sicle of a fill EHT!PH{ . ventral 51 ide.
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Fig. 8. Comparison of area of one secondary lamella, both sides, in

different parts of the gill.  Abscissa represenis area. Other
legends are same as in Fig. 5.
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Fig. 9. Comparison of area of all the secondary lamellac of one
fillamnent in different parts of the gill. Abscissa represenis
area. Other legends are same as in Fig. 5.
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Table 3. Summary of measurements of gill area for five individuals of the yellowtail, Seriola

quingueradiata.
Measurements in one side
Total gill
Total length of Total area of 2nd. ;s
No. | gill arch fillaments lamella in each area mn one
fillaments individual
OF IF OF IF X 10%, mm? mm?/g
ist. G 2360 2478 1.14 1.55
2nd. G 2406 2384 1.40 1.47
1 21.32 272.3
3rd. G 2461 2277 1.51 1.35
4th G 1987 1727 1.31 0.93
1st. G 2396 2497 1.15 1.57
2nd. G 2585 2536 1.50 1.60
2 22.80 325.7
3rd. G 2686 2406 1.65 1.42
4th G 2193 1989 1.44 1.07
ist. G 2105 2249 1.01 1.41
2nd. G 2291 2119 1.33 1.31
3 19.30 299.2
3rd. G 2190 1974 1.34 1.17
4th G 1891 1545 1.25 0.83
ist. G 2382 2468 1.15 1.55
2nd. G 2444 2472 1.42 1.52
4 21.58 339.8
3rd. G 2381 2153 1.46 1.27
4th G 2257 1730 1.49 0.93
lst. G 2290 2428 1.10 1.52
2nd. G 2410 2277 1.40 1.40
5 - 20.76 316.9
3rd. G 2395 2084 1.47 1.23
4th. G 2013 1729 1.33 0.93
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