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Ontogenetic intervals based on the development of swimming- and

feeding-related characters in the hexagrammid, Hexagrammos
agrammus, larvae and juveniles

Hiroshi KoHNo*, Yutaka KURITA** and Tadahisa SEIKAI***

Abstract : Based on the development of swimming-and feeding-related characters, ontogenetic
intervals of larvae and juveniles were established for Hexagrammos agrammus. Consequently,
the following four and three phases were recognized by the development of each function.
Swimming: 1) the phase in which the larvae swim by using the whole body (from hatching to
five days after hatching, D-5); 2) the phase in which the larvae swim by using both the whole
body and caudal fin (D-5-D-15); 3) the phase in which the propulsion force generated by the
caudal fin is effectively used by using the whole body (D-15-D-25/30 : the former period being
recognized as a sub-phase in which a more or less complete swimming ability being attained);
4) the functional juvenile phase with complete swimming ability (beyond D-30). Feeding : 1)
the phase with the feeding mode of sucking (from hatching to D-10); 2) the phase in which the
sucking ability increases (D-10-D-25/30: the former period being recognized as a sub-phase in
which dharacters associated with biting develop; 3) the functional juvenile phase with com-
plete feeding ability (beyond D-30). Relationships between these morphological changes and

ecological changes under artificial rearing and natural waters were discussed.
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1. LIS

hHyTBHT7AFARICET %7 VA (Hexagrammos
agrammus) ¥, BHARBFEOSZMPHHLEREE, 55
VWREBKELCRFOBRGICAERT RAERTH S
(R, 1997, inERAERE LTERRI LML, K
EOBHAEOMFTILE hoftbhTxl (HIBS,
1964 ; FYF « #TH, 1968 ; &, 1971, RAFERICH
WTh, FHPERE, ENEEZEORENTTOATY
% (BEM, 1993 ; Kurita et al., 1991, 1995 ; KuriTa and
OKIYAMA, 1996), & 51T, LU 7 FfadiZstiE %
LEBOHERICREEL, ZOREET S &V HHER
WEXL LS, BEHPEEROKBOZEL (B
H, 1952 ; /]I, 1963 ; 3EH, 1993) P H IV E ¥ DFE
(Matsumoto and TANAKA, 1996) KD W T HFANRS
NTW3, Ll, FEELDiFHRADNTIEEIC
SVWTOERRBERIN TSI hhb 5T, KNI
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Fig. 1. Growth (A) and changes in swimming-related characters (B-H) with days after hatch-

ing in Hexagrammos agrammus.
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Fig. 3. Schematic representation of the development of swimming-related characters with
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Fig. 4. Schematic representation of the development of feeding-related characters with days

after hatching in Hexagrammos agrammus. O :

cartilaginous elements, teeth or

branchiostegal rays start appearing, or mouth starts opening; @®: cartilaginous elements
start ossifying, or bony elements start appearing; ©: all cartilaginous elements start
appearing, or flexion points of teeth number or morphometric characters are observed; @:
all cartilaginous elements start ossifying, all bony elements start appearing, or
branchiostegal rays become complete in number.
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