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Allometry and development of caudal skeleton of hatchery-reared

yellowfin tuna Thunnus albacares

Hirofumi SHIMIZU™ and Satoshi SHIOZAWA**

Abstract Yellowfin Tuna Thunnus albacares reared at Ishigaki Station, Japan Sea-
Farming Association in May and June 1997 were examined to clarify the allometry and
the developmental osteology of the caudal skeleton on 298 specimens. Fishes ranged in
length from 3.1 to 40.8mm TL and in age from two to 30 days after hatching. A total of

73 wild juveniles were measured allometry in eight characters.

A growth winding point in allometry of hatchery-reared Yellowfin Tuna was observed in
fishes from 10 to 15mm TL. Significant differences were found between wild and hatch-
ery-reared fishes regarding allometry in eight characters measured.

The components of the caudal skeleton first appeared in fishes at 5.75mm TL. Ossification
began at 11.30mm TL at the point of neural and haemal spines of pleural centrum 4. All
the components of the caudal skeleton appeared at 31.500mm TL and half of them were os-

sified by that time.
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Fig. 1. Growth of reared fish samples
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Table 1. Sampling records of Tunnus albacares on wild fish data used in this study
Date Location Gear/Method No. of individuals TL mm Res. ves.
May 13, 1999  24°21.0'N  125°47.2°E maruchi-net/surface 3 9.0-10.0  Keiten Maru
May 15, 1999  24°55.5'N  126°32.7E maruchi-net/surface 2 7.9-9.4  Keiten Maru
Jun. 22, 1999  28°45.7N  129°03.6'E  bongo-net/oblique 2 4.3-4.7  Shunyo Maru
Jun. 28, 1999  28°00.2'N  130°00.7E  bongo-net/oblique 1 4.3 Shunyo Maru
May 15, 2000 23°54'N 124°38'E  maruchi-net/surface 2 8.5-12.7  Keiten Maru
May 15, 2000 24°00'N 124°30'E  maruchi-net/surface 2 5.3-5.,5  Keiten Maru
May 15, 2000 24°04'N 124°29°E  maruchi-net/surface 2 5.3-5.9  Keiten Maru
May 16, 2000 24°10'N 124°34E  maruchi-net/surface 3 5.4-7.1  Keiten Maru
May 16, 2000 24°14'N 124°32'E  maruchi-net/surface 1 5.1 Keiten Maru
Jun. 5, 2000 24°20'N 125°20'E larva-net/surface 2 5.0-5.4 Yoko Maru
Jun. 5, 2000 24°40'N 125°00'E larva-net/surface 4 4.16.3 Yoko Maru
Jun. 5, 2000 24°40'N 124°50'E larva-net/surface 2 5.5-6.0 Yoko Maru
Jun. 5, 2000 24°30'N 125°00'E larva-net/surface 4 5.5-8.9 Yoko Maru
Jun. 5, 2000 24°20'N 125°10'E larva-net/surface 8 4.5-6.7 Yoko Maru
Jun. 5, 2000 24°20'N 125°00'E larva-net/surface 2 5.2-5.5 Yoko Maru
Jun. 6, 2000 24°30'N 124°50'E larva-net/surface 2 5.6-6.1 Yoko Maru
Jun. 6, 2000 24°20'N 124°50'E larva-net/surface 2 4.1-4.5 Yoko Maru
Jun. 6, 2000 24°00'N 124°50'E larva-net/surface 2 4.3-4.7 Yoko Maru
Jun. 6, 2000 23°50'N 124°40'E larva-net/surface 2 5.5 Yoko Maru
Jun. 7, 2000 24°10'N 124°40'E larva-net/surface 4 4.9-9.5 Yoko Maru
Jun. 7, 2000 24°20'N 124°30'E larva-net/surface 7 3.9-6.7 Yoko Maru
Jun. 7, 2000 24°00'N 124°40'E larva-net/surface 5 4.0-5.2 Yoko Maru
Jun. 7, 2000 24°00'N 124°30'E larva-net/surface 1 5.2 Yoko Maru
Jun. 7, 2000 24°00'N 124°20'E larva-net/surface 2 4.7-6.0 Yoko Maru
Jun. 7, 2000 23°50'N 124°30'E larva-net/surface 3 4.5-7.7 Yoko Maru
Jun. 8, 2000 23°50'N 124°20'E larva-net/surface 2 3.8-6.0 Yoko Maru
Jun. 8, 2000 24°10'N 124°10'E larva-net/surface 1 6.8 Yoko Maru
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Fig. 2. Allometry of larvae and juveniles of Thunnus albacares. A: Relationship of the ratio of head length (HL)
to total length (TL) and TL, B: relationship of the ratio of eye diameter (ED) to TL and TL, C: relationship of the
ratio of snout length (SL) to TL and TL, D: relationship of the ratio of upper jaw length (UJL) to TL and TL, E:
relationship of the ratio of lower jaw length (LJL) to TL and TL, F: relationship of the ratio of preanal length
(PAL) to TL and TL, G: relationship of the ratio of body depth (BD) to TL and TL, H:relationship of the ratio of
caudal peduncle depth (CPD) to TL and TL. O; wild, [J; reared.
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Fig. 3. Development of caudal skeleton in Thunnus albacares. The stippled areas show cartilage. The open area
shows the ossified portions. cphpu, post-haemal spine cartilage of pleural centrum; cpnpu, post-neural spine car-
tilage of pleural centrum, EP, epural; HPY, haemal spine of pleural centrum; HY, hypural; NC, notochord; NPU,
neural spine of pleural centrum; PH, parhypural; PU, pleural centrum; UN, uroneural; US, urostyle, DAH stands
for days after hatching.
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Fig. 4. Scheme of the developmental plan for the components in the caudal
skeleton of Thunnus albacares. @, component appearance; /\, initial ossifica-
tion; O, complete ossification; Broken line, cartilaginous stage; Solid line, os-

sification.
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