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Head Deformity in Tunas Kept in the Aquarium
Katsumi Suzuki, Hirokazu Kishimoto, and Yoichi Tanaka

Details of morphological changes in tunas kept in confinement, have rarely been
reported. The present paper reports on deformities appearing on heads of 3 species of
tunas kept in an aquarium up to 172 days: Sarda orientalis, 5 specimens 314~340 mm
in fork length and kept for 1~56 days; Euthynnus affinis yaito, 11, 272~382mm, 10~72
days; Thunnus thynnus, 4, 229~328 mm, 1~51 days. The water, in a nearly closed system,
was led by an inlet-pipe into the tank at the rate of 100 //min, and was accelerated by
two airlifting pipes in the tank. A translucent acryl-resin plate was inserted along the
wall to prevent injuries to the fishes (Fig. 1). The fishes were initially fed with chopped
raw meat of the horse mackerel followed by the meat of penaeid shrimp; the daily ratio
was under 20% in weight of tunas.

The deformation appeared as a swelling of the skin in the head region excepting a
triangular area posterior to the eye (Fig. 3). The feature of the deformity showed
specific differences but were similar among individuals of the same species. The swelling
of the skin was especially prominent on the snout to nape, and on the branchiostegal
membrane. The deformity appeared earlier in the period of confinement and with more
prominent skin swelling in the order of Sarda, Euthynnus, and Thunnus (Fig. 2). Macro-
anatomical observation revealed that the swelling of the skin was caused by thickening
of the dermis accompanied by some development of lumps of the subcutaneous adipose
tissue (Fig. 4).

Often, the periosteum of the membrane bones near the ventral border grew rough,
associated with the development of adipose tissue, which coagulated with the periosteum.
Among factors leading to the deformity of head, the confined space in which specimens
were kept was believed to be highly responsible, because it was experienced that the
same species of the tuna kept in round tank (6 m in diameter; holding capacity 31 ms3;
surface area 25.5 m2) showed similar head deformation but in lesser extent during more
extended periods.

Additional discussion is made on the author’s experience and other information con-
cerning Engraulis japonica, Scomber japonicus, Scomber scombrus, Coryphaena hippurus,
Trachurus japonicus, Alectis cilialis, Seriola quinqueradiata, and Seriola purpurascens. All
are neritic pelagic species and show similar deformation in head when kept under con-
finement. Feeding, vitamin difficiency, flowing of water, surface area of tank etc., also
play important roles in morphological abnormalities of fishes reared in tanks.

(Marine Science Museum, Tokai University, Miho, Shimizu-shi, 424, Japan)
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ELTHERKRESC L > TELRHRIZL Y, K
HATHE ShicAEs Lo Foi—HagEc st B e
FERRBMAERORE,N S5 - LR SR, LT
FHROEWABTCE LTI hbBEBEOWIED fE
RS hte, ARG TR 32 (Hko Ak
D5 b, BFEAEOEBHIEH I Ch 72 3 £ 20
Az LTl dhic T & L CHREEOBELE Ry
B~ %,
HHEELUFE

RAERAGSLURAERNS

fE LIEIMOEM,/ BE S hicDlk~# v+ Sarda
orientalis (Temminck and Schlegel), x <~ Euthynnus
affinis yaito Kishinouye, 7 = ~ 7' = Thunnus thyn-
nus (Linnaeus), & 5 ¥ v & Auxis thazard (Lacépéde),
<NV v & Auxis tapeinosoma (Bleeker) o 5 fffgC
H5. Zhbod b3 fE 20 @k, bbb nY
+ 5 ff{k 314~340mm FL., == 115 [@tk 272~
382 mmFL., 7 m < 7 = 4{f{k 229~328 mm FL. o
BEAERC > THEMBE s S hic, @B AT
~NT 1970 4£8 A 15 A5 9 A 12 B oI E NS
DR (BRI B, =R, oRHERTTh, ER
) THRMCX > THRESH, BRERBLIUF + v A
AKHECE, WEShicbDTH S,

FAEAEIIHy 7 AR Davr )~ BT, &
W 5.52m2, B 7.5m3 THAH, 2 v/ Y~ A
WERR 7 7 ) Atk & D2l B RoEREG
THORP 5 & Lic (Fig. 1). KE~0BEKEIZH
100//min TH B4, —HE~NOEKIZ L > TERI
PMEBR, XBIT2AD=T7— Y7 MZX s TIDE
MFEIGE XN T %, ZOFEILKEE T 10cm/
seC THote., =7 — ) 7 FDBEKBEITEEH 150/
min T, KN E O TR E K ORESR B i L
2. b XLHABBERANIC L » THE I
7%, DLETIL U TAOBEOFHRA S S hie,

S BRI O 4 2K I 23.4~28.2°C (% < 11 25~
27°C), pH7.5~7.9, S%o 33.3~35.3, DO, 74.0~
98.0%, NHg-N 0.0067 ppm LAF, NO; 0.003 ppm
LFThHhoie.
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Fig. 1. Diagram of the tank in which tunas
were kept. 1. Water inlet. 2. Water outlet.
3. Air lift. 4. Flowing.
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Fig. 2.

1. Sarda orientalis: a.

2. Euthynnus affinis yaito: a.

after. d. 172 days after. 3.

c. 51 days after.

MTERD BRI, SRR MERER O &
HIZRB L TH - 2 L EBEICAN T T b
U (Fig. 2, 1a). KR 15 BBICTEA 72 1 ik (316
mm FL) TIXT7E X OUE O JE RIS IRES % L <,
EAROEBNEURE TEL A, Wi « BT S IRE Ll
o B BICiTETILREII AL L 05 (Fig. 2, 1b).
42, 56 AMEE @& (316, 340 mm FL) TiEL D
BHTIRILCZ=AEOM 5 % 8B LTI & mItE s
FHLL, WiEs s BCIRX 0 ATHOSEBLizE-MIF
Lissh, WL BEFTIRE L, A£HOUEE k1 B
MR HN T THEES % (Fig. 2, 1o).
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FERITED bhich o7z, 10 BEIZIEA L 2 #
& (274, 286 mm FL) TiXF3EF X OEDA IEEL,
BEMo LM LIEEBE 4 UTrohi (Y
TE#) »ie®e {1TA TR 7 (Fig. 2, 2a, 2b). 13, 16,

Progressive deformities on heads of tunas.
Died 1 day after received. b.

Thunnus thynnus:

~ 7 a HOIH DL

15 days after. c.
Died immediately after received. b. 10 daysafter. c.

56 days after.
120 days

a. Died 1 day after received. b. 14 days after.
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i X DETHCERLS.
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MIgE ek (382 mm FL) 1% 120 ARMGTEAL D b
IEEREPLREMTH s 1chs bHAA LD I
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ThTWicfcdTH A 5 (Fig. 2, 3a). 14 BHIFEE M
& (247 mm FL) TiZ X LIZEEA B BT, T3 1,
EE#F S LOREMCER RS b At (Fig. 2,
3b). 51 HEEHEEAE G10mm FL) ik~ v+
A= L EfE L NERD bhic (Fig. 2, 3¢) 2%, %
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Fig. 3. Diagrammatic view of the deformed

heads of tunas.

1. Sarda orientalis

2. Euthynnus affinis yaito

3. Thunnus thynnus
a. Lateral view (showing triangular concavity
on the cheek or near the eye). b. Dorsal
view.

<7 e b RMTH D, A YA DIERITIECE
L AU TH - T & IZIBHEDIBEHFEE T
HAH1D, B Utc ~H# Y 4 QIR NE %
WETH=EMPLEID, 1, BIDVAANELLIE
B4 5 e BUBREAAZEN T 50, A<t s/m<
7 e TR 2R 5% FIEKT 5.

HIIE T & RIBONEE ~ v 4 & A =TS L,
T DERMSUIETIZI A, 7 < 7 e TIRTTEDE
5‘?175'3&] Bﬁ‘f‘j@of:.

FEADINL ~ 7Y 4 & A= TIIAFREL CHET
B, BROMA LBEETIIIEE LA g kg o
W2 T B ER D, —F 7 r< 2 e TIXK
Kl iR BT THEL T 20TH 54, &
T T Z DHERE A LB L T 5 T B,

BRI ZEATO TR & - TIREEFITE LT
DB LI RITBRARIA, ~F Y F TR OHFIC
Brgxh, A=TRBOWEGTHHMD, 7877
B T ZFoNICBire < & T hioy (Fig. 3).
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7 m< 7 e TIHRERAO, A~ THREEEKEDET
i) &, RUMEAE Sh-AHEAE (~rvx 56
H, 2~ 120, 7e<7r 51 BRAE) DUEDH
WA A bl U7 f 0, IREMoEFTERFITEA L
HETHDZ EpVHW Lic, BEEO T 5INTE
TREOER NS, BITEEE OB LRl
ML LBk & 7o » THE B & ABUINCHBZAS & Lic
o b Hbe THE IR,

M oorhula % il % BIHIE T, 3EEBIEFIZ T
+ T HECMAROEEOE X (XixiF—kkT, 0.8mm
UTFTHote. TG0 THEWETRE
TH ot —Ji, RSB MEOEKOE X1 faf
L -TEbbAHA, A—EETLIHMIZL-TED
FHLTHDHM, ~FVFTRENHHLT 1.5~4.1
mm, R AT 1.1~2.6 mm, [RFEMN—T
4.1~10.4mm; 2= TixZTh*Fh 3.7~6.9mm, 2.0
~4.5mm, 0.8~9.0mm; zsr<seTHLL 0.4
~1.2mm, 0.8~2.3mm, 0.8~3.8mm Th 7.
Fto, BFIROEENLS Al U TN Lo
LHELL, TOEIE Y4 1.1~7.4mm, z-~
1.6~5.3mm, 7 r<2 2 1.9~5.4mm THh 7.
R LR R TIROE L ~# v 4+ 0.7~1.9
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Fig. 4. Comparison of the heads of tunas by cross sections through the center of eyes between each
two specimens died on an early and a later dates in their rearing.

1. Sarda orientalis:
2. Euthynnus affinis yaito:
3. Thunnus thynnus:
Right: Specimens died on an early date.

mm, A< 0.4~1.2mm, 7e~7sw 0.8~1.5mm:
BFlE—tar=< 0.4~1.6mm, 7o~ 7r 0.8~
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1 day and 56 days after received.

Immediately and 120 days after.
1 day and 51 days after.
Left:

Died on a later date.
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H YA« =7 e HOBEE A WIS 5 RS EE
FZIEE L= ERDEAT, 5N % &0 K T IR
DEWEND D = LB~ HE D ILEIERD
IEDBEKT, KIEE TR E Ih b7 SRR
Rz 2y 74 = SRR CRBE (1953) i xiux7
CEEfapy 100g hoolgRs 6.48, v 3= £ A H[F
0.7g, 7A~==¢[ 0.3g) BFL LTHEXIA, %
ML 0 0b b LR TIRER X <o LiXT
Eish ot HITER L BRI S & ORBEBRIZO
TKEMAKE CRIMSE ShiciER, O
N R EABEUOE G 2L Ctc <+~ OFAPIZE £
IVARHEENE L DI, RREDZITHNT
#1 1/200 THotzE WO ER (PR, BB 235 5.

CHETHABRETICRVTA YA « 7/ e
DA E A R IR AU D R D 8 &
T, W bWhWWLRIEKEETHD: »x 2
A v > Engraulis japonica, =<3 Scomber japo-
nicus, Atrantic mackerel Scomber scombrus, <+ 4
5 Coryphaena hippurus, <7 > Trachurus japo-
nicus, A b v *7 2 Alectis cilialis, 7V Seriola
quinqueradiata, % v .<F Seriola purpurascens (P
H, & WHE, BE: #HAK5, 1972; Nakamura,
1972).
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