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Fig. 1 Timing and process of the development of E. lanceolatus
al, a2, a3. fFfieK 2.3 mm=0.1mm, al. MEM, a2. MM, a3. FOW; b. 72K 4.1 mm0.1mm; c. fFA42K 4.8 mm+0.lmm; d. 1
4K 6.4 mm+0.1mm; e. {742K 9.2 mm+0.1mm; CF. J2#; DFS. 588 G. 6 J. #5%; PF. J0#%; PFS. 88K VC. ¥k

al, a2, a3. total length (TL) 2.3 mm=0.1 mm, al. the lateral view, a2. the ventral view, a3. the dorsal view; b. 4.1 mm=+0.1 mm TL; c. 4.8 mm=0.1 mm
TL; d. 6.4 mm+ 0.1 mm TL; e. 9.2 mm+0.1 mm TL; CF. Caudal fin complex; DFS. Dorsal fin spine; G. gill; J. Jaw; PF. Pectoral fin; PFS. Pelvic

fin spine; VC. Vertebral column

Marine Sciences / Vol. 42, No. 5/2018 117



Bt

FEAER B 8% T F A Tk 38, ok, e 68 R
FEW AL RN 1 a), Mfrfaekiks] 4.1 mm=
0.1 mm (12dph)it, A A BEMSEE, 1568, K
g TN AE & BRI, W B E BRI E K, JE AR
SHRWE 1 b). B4 Kisz 4.8 mm+0.1 mm
(15dph)if, fiE | ALK T, 5 ORI 4k S5 4E
K, WAHN, BEELFRIEIE 1 o). [ EEk &k T AR
3, U4 KIAF] 6.4 mm+0.1 mm(20dph)i, fHiHE
BT AR (E 1 ). Y42 Kik#] 9.2 mm=+
0.1 mm(25dph) i}, £ €0 B {4453 7B 8% S AR TE A,
PEEF 5 BRI BSOS, Tk Pk 172,
o E A e R LG, SUE P R SR
WL AR (E 1 e).

22 A eEFHARE RN

RS HB R UK 2. e BE AT HE T
2R BERKE. AHERKEREBEZSYRKERE
AHIWI(1.5~3.9 mm+0.1 mm, 0~10 dph)FI72E 25 L1
(K 3.9~10 mm=0.1 mm, 11~25 dph)}gmsEie;
AT E AR S OO 10~25.8 mm+0.1 mm,
26~41 dph)H A Ry, H A R Bl LI i
Wehtk, Horp ek RS R R AE sh R I, i
B MRS RS YK ISR N

0 5 10 15 20 25 30 35 40 45 30

WAL K/ dph
o B KT o PR KT o B E KT o R KT
i mmem T mawm EERW

K2 Sl A s afrEs e . KR FHRKE R
REEE AW BN T H A 6 5
Fig. 2 Total length, cranium length, vertebral column length,
and caudal fin complex length of E. lanceolatus
during larval and juvenile development related to
days after hatching
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Fig. 3 Allometric growth of the cranium related to the total
length of E. lanceolatus
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Fig. 4 Allometric growth of the vertebral column related to
the total length of E. lanceolatus
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Fig. 5 Allometric growth of the caudal fin complex related
to the total length of E. lanceolatus
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Research on skeletal development and allometric growth in
larval and juvenile Epinephelus lanceolatus
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Abstract: Skeletal development is important in fish fry breeding because of its influence on external morphology
and functional exercise. In this study, we investigated the characteristics of skeletal development and growth based
on the bone staining technique. The results showed that the skeletal components of newly hatched larvae possessed
no cartilage or bone elements, and the total length, cranium length, vertebral column length, and caudal fin length
increased slowly during the pre-metamorphosis period and the early metamorphosis period (spine growth period).
Skeletal development was associated with food ingestion and respiration and ossified preferentially, such as in the
jaw and gill. Moreover, allometric growth occurred during the early developmental period in the cranium, spine, and
caudal fins, and the cranium and the caudal fin complex showed positive allometric growth during the pre-meta-
morphosis period and the early metamorphosis period (spine growth period), whereas the vertebral column exhib-
ited negative allometric growth. The cranium also showed negative allometric growth during the late metamorpho-
sis period (spine degradation period) and the post-metamorphosis period, whereas the vertebral column and the
caudal fin complex showed approximately isomeric growth. The timing and progression of the development of the
cranium, vertebral column, and caudal fin complex significantly correlated with the functional requirement of food

ingestion, respiration, and swimming capacity.
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