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Larvae and Juvenile of the Indo-Pacific Dogtooth Tuna,
Gymmnosarda unicolor (RUPPELL)

Muneo Oxivama* and Shoji UEYANAGI**

Larvae and juvenile probably referable to the dogtooth tuna (Gymmnosarda unicolor) are de-
scribed. Materials include a total of 24 larvae ranging from 2.28 to 9.22 mm and a single juvenile
of 41mm in standard length. Those are all collected in the tropical and subtropical waters of
the Western Pacific Ocean, except for an advanced larva found in the ‘Dana’’ collection at the
easternmost part of the Indian Ocean.

(1) The development of these larvae and juvenile are described in details chiefly on the
basis of five larval specimens selected to represent a developmental series, and an advanced
juvenile. Close observations including the measurements, illustrations and even several skeletal
discussion, are made for these selected materials. The specimens have the generalized appear-
ance of the scombroid larvae but are specifically characterized not only by the remarkable de-
velopment of the head region accompanying the elongated snout, wide mouth with fang-like
dentition, and spinous armatures at the preopercular, supraorbital and pterotic parts, but the
complete absence of the chromatophores in the tail region throughout the larval phase (Figs.
1-5).

These characteristics, especially the last one, are among the most useful features in dis-
criminating the present species from the closely related scombroid larvae. In early larvae less
than 3mm in SL, when the head is still short and spinous armatures are immature, a unique
blotch of pigments at the anteriormost part of the nasal lobe is of special diagnostic value for
this species, along with the rather high myotome numbers of about 40. The remarkable head
development continues over the size ranges from 3 to about 9mm in SL; the greatest partial
proportions observed are ca. 60% for head in SL, ca. 60% for snout in head, and ca. 85% for
upper jaw in head, respectively. Probably, these represent the most conspicuous case of the head
gigantism in the scombroid larvae (Fig. 9). Projection of the upper jaw over the lower jaw
tip seems to be another aspect to be mentioned in connection with the giant head. This starts
at around 3mm in SL and still distinct in the well advanced juvenile (Fig. 6, 7).

(2) The present authors have tentatively identified these larvae as Gymmnosarda wunicolor
through their possible association with the advanced juvenile which is positively referred to this
species on the meristic as well as anatomical characteristics. Our results reveal the following

emendations: G. wunicolor larvae of Gorbunova (1974) seem to be other scombroid, whereas a
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bigeye tuna (?) juvenile of Kishinouye (1926) is apparently referable to G. unicolor.

(3) Judging from the larval head armature and the snout morphology (Table 3), G. unicolor
is considered to be the most specialized form among the hitherto known scombroid larvae. Func-
tional as well as phylogenetical aspects of these characteristics are briefly discussed on the com-
parative stand point at or above the generic categories, and the possibility of the overgrowth
in the larval snout in close association with the phylogenetical specialization is suggested for G.
unicolor.

(4) The larvae occurred over a wide area of the tropical and subtropical western Pacific
Ocean between approximately 10°N and 20°S, with clear concentration near the shallow seas
along the series of islands such as the Caroline, Solomon and New Hebrides Islands. The absence
of larvae in the Indian Ocean may be ascribed to the poor sampling efforts in this area. All
the larvae but a single specimen in the Dana collections were found in the horizontal tows of
the larval nets at the surface or subsurface (20-30m) depths with significantly greater numbers
in the deeper nets (Appendix table). It appears, however, that the slightly advanced larvae
undertake diurnal vertical migration, since the positive tows at the surface were exclusively
made during the early half of the night while most of the subsurface occurrences were observed
during the daytime. The surface water temperatures for these positive stations were as high
as more than 27°C. It was suggested that spawning seasons of this fish extend throughout most

of the year at least in the tropical regions.
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Table 1. Data of capture and measurements (mm) for the larval
Gymmnosarda unicolor described and illustrated.

Specimen No. 1 2 3 4 5

Date 1970-6-12  1964-10-31  1965-11-23  1959-11-24  1964-11-19
Locality 3-56.7 S 4-03.5 S 9-15 S 6-56 N 17-58 S
151-37 E  152-32.5E  167-02 E 150-25 E 169-40 E
Total length 2.52+ 3,51 5.17 7.03 10. 20
Standard length 2.48 3.38 5.05 6.50 9.06
Head length 0.77 1.60 2.71 3.88 5.16
Inte?ﬁgﬁg?g;fgfh 1.07 0.61 1.05 1.25 1.78
Snout length 0.20 0.75 1.48 2.28 2.95
Diameter of orbit 0.29 0.48 0.77 0.94 1.35
Diameter of eye 0.29 0.39 0.56 0.75 1.07
Length of uppes 0.48 1.21 2.18 3. 14 4.31
jaw
B°d¥é¥§§28t> 0.63 0.97 1.33 1.91 2.65
Snout to anus 1.21 1.97 3.51 5.05 6.41
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Fig. 1. Postlarval specimen, No. 1. 2.48 mm in SL.
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Fig. 2. Postlarval specimen. No. 2. 3.38 mm in SL.
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Fig. 3. Postlarval specimen, No. 3. 5.05mm in SL.
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Fig. 4. Postlarval specimen, No. 4. 6.50 mm in SL.
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Fig. 5. Postlarval specimen, No. 5. 9.06 mm in SL.
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Fig. 6. Juvenile specimen, 41 mm in SL.
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Fig. 7. Skeleton of the juvenile specimen, 41mm in SL. A. upper and lower jaw bones;
B. preopercular bone; C. caudal skeleton. carp. cartilaginous pad; de. dentary;
ep. epural; hy. hypural; ma. maxillary; parh. parhypural; phyp. parhypurapophysis;
pr. preopercular; prm. premaxillary; prs. preopercular spine; sma. supramaxillary.
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Fig. 8. Juvenile specimen, ca 30 mm in SL. (From Kishinouye, 1926: plate II, 6.)
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Fig. 9. Scatter diagram of the larval growth in Gymmnosarda unicolor. A. Snout to anus
distance; B. greatest body depth; C. head length; D. head-less-snout length; E.
eye diameter; F. snout length; G. upper jaw length. Open circle indicates the
figure for juvenile specimen, 41 mm SL.
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Table 2. Changes of the upper and lower jaw length ratio (U/L)
with growth in larval Gymmwnosarda wunicolor.

|
R e 2.28 252 3.3  4.25 4.31 443 505  5.29
(pa8 ! 0.57 0.66  1.00 1.05 1.0l  1.03 107  1.03
Standard length | 550 656 672 &75 906 807 9.2
U/L ‘ .18 113 1.2 120 117 128  1.19
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Table 3. Comparison of the larval head armatures and
snout morphology among Scombroid genera*.

Spination Marked**

S elongation
Preopercular Supraorbital Pterotic of snout

Characters

Scombrini

Scomber — - = _

Rastrelliger — =
Scomberomorini

Grammatorcynus - — - _

Scomberomorus

+ +

-+
+ W
+

Acanthocybium
Sardini

Sarda

Gymmnosarda

Allothunnus
Thunnini

+ o+ +
- -
+ +
+ 1

Awuxis

Euthynnus = <= -
. + e
Thunnus -+ - e

+ o+ +

Katsuwonus

* This table was compiled mostly after GORBUNOVA (1974), XUE-SHEN et al. (1966) and
NANKAI REG. FISH. RES. LAB. (1976) were also supplemented. Here, Gasterochisma of
Gasterochismatinae, and Orcynopsis and Cybiosarda of Sardini, Scombrinae were excluded,
because no relevant informations have been available for these genera.

#* Degree of snout elongation is provisionally defined as ‘‘marked’”’ when length of larval
snout accounts for more than half of the head length and the ratio of upper jaw length
to lower jaw length (U/L) reaches 1. 2.
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Fig. 10.

Areas of capture of larvae (closed circle) and juveniles (cross) of Gymnosarda unicolor.
line indicates the known range of this species (after COLLETTE and CHAO, 1975).
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Appendix Table 1. Records of collection for larvae and juveniles
of Gymmnosarda unicolor
Ship name ’ Date \ Time ‘ Lat.Localitsiong. 1 %c,l,]i‘faocce ‘Igg. SLSiélem. ‘Method*
Dana 1 1929- 9-13 | 430~ ‘ 1-29S 100-07E \ — \ 1 9.07 | A
Shunyo-Maru 1959-11-24 = 1140-1216 = 6-56N 150-25E | 28~29 | 1 6.50 M/
1" o -11-30 | 1950-2005 ‘ 7-41.5N  149-02E 1 4.68*+ ‘ Si
Shoyo-Maru ‘ 1963-10-12 ‘ 1830-1840 | 14-20.9S 170-35.5W  28.0 i 2 |8.75, 9.22 1 M
Shunyo-Maru | 1964-10-28 735- 755 | 3-35N 148-41E 29.5 1 6.56 | M
1 . -10-31 | 1130-1150 | 4-03.5S 152-32.5E 30.3 1 3.38 ‘ M
1 n -10-31 | 1530-1550 | 4-32.5S 152-36.5E| 29.0 1 4.25 M
1 | 5 =15 ‘ 2331-2351 | 13-36S 165-56 E 28.8 2 1 4.43, 6.72 ‘ M
” 7 -11-19 ‘ 1930-1950 | 17-58 S 169-40E 27.4 1 | 9.06 ‘ M
Kuroshio-Maru ‘ 1965- 2- 8 | 2302-2317 | 3-15N 126-16 E 27.7 1 | 5.29 S
Shunyo-Maru /7 -10-31 ‘ 730- 750 7-13S 155-16 E 27.7 1 3.88 | M
7" - -11-23 | 1530-1550 | 9-15S 167-02E 29.5 1 5. 05 M
1 ‘ 1967-12- 6 ‘ 2013-2033 | 8-43.5N 145-05E | 28.4 1 4.31 S
1 1970- 6-12 | 2021-2036 | 3-59S 151-34 E 29.5 3 | 2.40-2.58 M
" " 7| 2152-2209 3-56.7S 151-37E 29.5 6 2.28-2.52 ‘ M
— e 1924-5-16 |  —  |ca20N  129E | — |1 |ca 30 | B
Nissho-Maru 1968- 3-13 ‘ 1830 7-06 S 154-41E 30 | 1 41 ‘ B

* A, Oblique haul of plankton net; B, Stomach content of skipjack; S’, Surface haul of
larval net (1.4 m diameter); M’, Horizontal haul of larval net (1.4 m diameter) at
subsurface depth around 20~30 meter; S, Surface haul of larval net (2m diameter);
M, Horizontal haul of larval net (2 m diameter) at subsurface depth around 20~30 meter.
S and M hauls were made simultaneously, but not for S’ and M’ hauls.

#% This record is from Kishinouye (1926).



