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Study on the Puffer, Fugu rubripes (TEMMINCK et SCHLEGEL)—III.
On the Constitution of Total Length and the Feeding
Habit of the Fingerling Fish.

By

Toru Taxar, Akio Mizokamr and Isaoc MATSUI

In the present paper descriptions are made of the constitution of total length and
feeding habit of the fingerling fish which were caught in Saga Bay located in
western part of the Inland Sea of Seto on September 24, 1958.

The results obtained are as follows:

) The range of total length of those fingerling fish is 8.0~—14.3cm, its mean being

10.064:0.05cm, which made their appearance in plenty along the coast of Kumage-
gun, Yamaguchi Prefecture in Autumn last year.
The relation between the body weight (W) and the total length (L) is shown by

W =0.086e0-137L
The mouth width of the fingerling fish is about 142 of the body length. The
upper and lower jaws have each two well-grown sharp teeth (incisors). The fish
has upper pharyngeal teeth in the upper part of the pharynx, but no lower ones.
The fish has a short oesophagus, an epansile stomach and an expansive bladder.
The intestine is about %4 times as long as the body and curves in three parts. The
liver consists of one lobe, weighing about 14y of the body weight.
The relation between the weight of the liver (LW) and the body weight (W) is
shown by

LW=0.32W+40.149

The daily rate of feeding of the fish (food weight/body weight X100) is 1 —7 %,
its average being 2.8%, but in the fish natural environment it may be 7 2.
The main food for the fingerling fish to take seems to consist of young ones of
various fishes and Macrura, including the anchovy (in their sirasu stage), En-
graulis japanica and Metapenaeopsis sp. among Crustacea.
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BESBENS 19584F 0 H24H (INRAEEEMERE TH £ 2 7 4 7 v MEAT g s 0 o [AAE
B, SERIFHS.0~14.3cm, F#510.0640.05ecmD235R 2L, Hov< ) L 10%ETE THE
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Fig. 1. Topography of fingerling Ffish, Fugu rubripes, showing how
certain measurements are made. AN, anus; DU, duodenum; ES,
expansive-bladder; GO, gonad; IN, intestine; LT, width of lower
teeth; MC, length of mouth cavity; OF, oesophagus; OL, length
of oesophagus; PT, pharyngeal teeth; RE, rectum; SL, length of
stomach; ST, stomach; TL, length of total.

T ML ROPEER FROMEAOFY 5, £EHIFG.7~13.6cm, FIF11.46+0.29cm O
HRI0RZMA L, MILREE2HEL. GE1ED,

ALBOEIETHUZEE 3L T, BSRIMEELITEITH %5,

Bic Ak 2 ERFES.0~13.9cm, FHI O 534£0.09cm®D 00T 2 TH, P?”G% 3H,

—HEIE R RS & TS DB % B A i LI U 1o 72 B A TEEIOHEL AN
gore b O3 THALRIAL 2L, 2@SARMOsnEa% TR LU, IHEILERMON

* pEUEE - B, Uno (1958) i L NiE/NETIE 5~ 7 HICERY %,
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Table 1. The Compesition of total length and body weight of fingerling fish, Fugu rubripes,

obtained from Saga Bay in Yamaguchi Prefecture.

. Body weight(g)
Total length (cm) Number %

Range Mean Value
8.0~ 9.0 31 13.2 11.3~17.5 13.924+0.19
9.0~10.0 93 39.6 13.1~23.5 17.5140.14
10.0~11.0 67 28.5 16.3~38.3 25.2140.37
11.0~12.0 24 10.2 22,6~45.1 33.374:0.65
12.0~13.0 14 6.0 33.3~56.5 41.90-£1.05
13.0~14.0 5 2.1 41.0~61.5 55.644-2.54
14.0~15.0 1 0.4 54.2 54.2

|
Total 235 100.0 - -
Total mean 10.06-+0.05 23.22--1.18

RINEOLEEHRIZE 1 EOWBY Th 5,

HER 23PED 20T F/N2E138.0cm, FA

efi14.3em, FEEIZ10.0640.05emT, B b FFICHEL T2 BRIEIZ9.0~11.0em T,

CNIEEED68.1% % 5D 5,
INBRBADLEE (L) &
AE (W) OBKREE2KA)
1 W=0.08eC-137TL DEfEGR
SN Do FILHE (W) 20t
TEDLU, 2E (L) &DE%
BRD B LIFIFTEBTRINS

(BB2XB),

2. 8 bt %

HILRBEID K I 2EE2E
WWIRUTZ,

R EDB X 1421042
U, FUBIZHEBE L, Mg
BoTWha, MEDERITIE 2
BIOBUNFIE 24 50 LERD
THEOZTEL TEMICA X
W,

AEOE XZSEDB X 21

601

(Gr)

501

401

301

BODY WEIGHT

20+

TOTAL

LENGTH (em) -

Fig. 2. Relation between the total length and body weight of the

fingerling fish, Fugu rubripes. a, arithmatic plotting;

B, half-logarithmic plotting.
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Table 2. Measurements of the digestive organ in fingerling Fish, Fugu rubripes. Total length
and body weight show espacially in upper column.
ltems Range Mean value Standard deviation
Total length(em) (TL) 8.7~~13.6 11.464 0.29 1.4140.21
Body weight(g) (BW) 13.6~61.0 35.464 2.67 14.164+2.15
Mouth width(cm) (MW) 0.7~ 1.1 0.95:k 0.03 0.1240.01
Teeth width (cm). Upper (UT) 0.7~ 1.3 0.98% 0.03 0.1840.03
Lower (LT) 0.6~ 1.1 0.824+ 0.03 0.14+0.02
Mouth cavity length(em) (MC) 1.5~ 2.9 2.014 0.07 0.36£0.05
Number of pharyngeal teeth (PT) — 6 —
Qesophagus lergth(ecm) (OL) 0.5~ 1.0 0.73-4 0.03 0.184-0.03
Stomach length(cm) (SL) 0.7~ 1.8 1.494 0.06 0.30:-0.04
Intestine length(cm) (IN) 6.9-~11.4 9,374 0.27 1.2740.19
Liver weight(g) (LE) 0.6~ 2.0 1.244 0.09 0.464-0.07
WTEN I35 3 BT R & ) i FEE L o HIREAS

EEE 3B b, FIRGESE 20k o HIRICHR S
SO LIEGESE (853 M a) OFBAMMREIRT, €
OETCHEEE LT b MIEOHTERE B
3 b) BB LZITEONRENEET o #
OURTES (B3 M c) BRROZN LD /ha <,

BL 210 OSSN E 8 %,

T
1

'
1

Fig. 3. The mouth cavity of fin-
gerling Fish, Fugu rubripes,
showing especially the upper
pharyngeal bones (B, C,D)
and the gill-raker (E). A,
ventral aspect of the mouth
cavity, mandible opened out;
B, anterior bone; C, median

bone; D, posterior bone.

AF., amal fin; GA., gill- leFe-side,
arch; Gl., gill; GR., gill- represents 2cm
raker; MC, mouth cavity; )

PT., pharyngeal teeth; TE.,
teeth; Scales represent 1lcm
in A, 1mm from B to lcm in

E.

' i P
Es3TPp DUGELIAN

NPT C

W DU AN

[

Fig. 4. Showing the digsstive system of fin-
gerling fish, Fugu rubripes. A, ventral
view; B, leftside view; C, projection to

indicating the tracts. Scale

AN., anus; DU., duod-

enum; ES., expansive bladder; GB., gill-

bladder: IN., intestine; Ll., liver; OE.,
ocesophagus; PP., pyloric portion; PT.,
pharyngeal testh; ST., stomach.
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A O <, SRR OREN 55 GE3 ). A, HIRE L < ik
IZE A, PIRERETH 5o FBEBIZZEE D 3 O TR IN T A0, WEMBTEEL T
HEERMLL T B,

BIEEOB A M O, BIRECE
RO BRI RS L, EEPE -
Tna (B4R, IR (9550 10k 3 &7 55
OB & 2 LIz IR O PR HS 722 <,
MR EE U TH TN AL 59 Th 2, Th
HORMMT S HBART 2 L 5 ICE IR ELmIZ
FEEAERDLNT, FHBitkl 5B ISH
BRI A L, WEOMBRIC & B AEHED 51,
G, EBEOWAME 2Bl T, +2
1BE» LI TIHREOE IIEEDK & ZC‘?;’C
BEix3 Tl L E4X), BOBITICA ol
BT 2, BE-EE, PBRCEBIC RN S
N, RaOBETIIIFRRIHFEE L TV 5,

PR HEET, BIEOEMIIEEL, 8RB

{EMC% LT3, Z0OES @iﬂiﬁ@}j X #lhgiz Fig. 5. Relation between the weight of liver
) and body weight of fingerling fish, Fugu

I.51

(Gr)

L0

LIVER WEIGHT

BODY WEIGHT (Gr)

A% o i (LW> EPRE (VV) & DH rubripes, obtained from Saga Bay,
@égi LW=0.032W+0. ]49@@%&5&??5&@ INA Yamaguchi Prefecture.
(EBS5H). HBEZ+TIER RO VREL2ET 5,
3.8 ™

B, TEBEAOCEE OARBEYER L CEEICTT 2 0L ERARILE 22BN
HEBEIRLEL R, 1L, BEOVPEHNRYERIZR L SEON & ITA X L3 3 EHEH A
BN,

BOWNERILRISEOMINCHE > TS T A @2 R, + 8B 0ONAR ISR
CHEINL T 2, BEOREBIERIAEBO/N S ERENE L EEPRT .

Table 3. The average weight of digestive contents, and the rate of digestive contents weight
(W/Wx100) by the total length of fingerling fish, Fugu rubripes. No., number of
specimens; w, weight of digestive contents; W, body weight; average total length show

in parenthesis.

\\ ltems - Stomach contents Duodenum contents Intestine contents
Ne. g
Total ~ . w /W % 100 . w!W % 100 . w/ W x 100
- length (cm) Weight (g) (%) Weight (g) (%) Weight (g) (%)
8.0~9.8
33 ( 9.10+ 0.05) 1.36 8.13 0.40 2.53 0.56 3.48
10.0~11.8
50 (10.77i 0.05) 2.717 6.72 1.14 2.74 1.13 2.70
12.1~13.9
7] asst oo | 276 6.09 1.49 3.38 .28 2.84
Total mean
100 8.0~13.9 2.39 7.11 0.98 2.79 0.96 2.67
(10.83-L 0.09)
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Table 4, Constitution of digestive contents of fingerling fish, Fugu rubripes, obtained from
Saga Bay in Yamaguchi Prefecture,

Number of specimes, examined 100
\\\\\\\\7 ltems Stomach contents Duodenum contents Intestine contents
Specices e — Appearance | Weight | Appearance | Weight | Appearance | Weight
e rate (%) | (%) | rate (%) | (%) | rate (%) (%)
Engraulis japonica !"Sirasul/ 93.35 G7.72 56.45 64 .49 - —
lLarvae of Leiognathus nuchalis 1.33 1.28 1.70 1.44 — —
Larvae of Saurida elongata 1.33 0.14 |  3.42 1.82 — —
Collionymus altivelis — — 0.85 2.21 — —
Gobioidea sp. — — 0.85 0.91 — —
Metapenaeopsis sp. 2.66 0.72 12.82 11.53 — —
Stomatopoda 1.33 0.14 3.42 6.78 — —
Brachyura — — 0.85 0.26 — —
Fish — — 11,11 6.91 24.51 28.82
Macrura — — — — 22.54 22.55
Digestion Brachyura — — 0.85 0.26 1.96 2.38
Mysidacea —_ — 2.56 1.31 3.92 4.88
Stomatopoda — — — — 0.98 1.25
Ulvaceae sp. e — 0.85 0.26 0.98 0.87
Indistinct — —— 4.27 1.82 45,11 39.25
Empty 29 5 0

A BORNEWY
BRI (554 3) 3 HEN6% % 50, e T B, oo 2% X O/NRIHBEL S
WA BOHIER LRI, BETIZV I AMOI 2 7 F 4 90 2RELELEDY, i3 e 15 F
O, = VEOMBLEO/NHNBEETH 5, CNSDHEERBASEERZ & EDT, Bl
Biek > T/ha I sn T b, DNERBETIZ O (Metapenacopsis sp.) T %
DK TETH B, ENANEYOERIIH—T, HRFC2EFAONIZLDEEN5%T, 3
P F 22 5 DL /D 6N 272,
B +ZEIBORNEY
B DOWNAEYER (BE4FE) BEOZNL YFEENZ V. 2 OHIREILE ONEYHR
CREID L DI BRENE 2 {63.4%, RNTUEH, # =8, v 385 EO/NBIHBREHT
%, RO BIATEE . BALMDS14.6%, T Db, BN L OFBEO4 R EI4.9
%é@i%fw* RETREDEA LAY 5 AHMOB & 274 Do pREZ 00, HIRE
L OBEBEILRIFH L THR 0, Bie o VHOMA, 4 7 FORM, X v FOLPHA
&O\/\'lzﬁﬁfi EPiaH b iviz, INEERRE IR, EEE v (Metapenaeopsis
Sp.) WELEL L, IRWTYy » 2, B EWALND, HIYEIE THEEIFY LN
P olzDIE L, B TIRENR U X 528 b bR 6h 203, FBeicEihuT
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B/NIEE] 9emTH 5,

C. BEOREY

WEDRTNTHIL TS, 2N AE, v, 7 38, vy 38, » = JROKH
ROTUEAHED & DT, ZOMERHOHBERI45.1%, FREEKIE9.3%THL £, R,
TP LSRN T O 2o ZICBBEN T U, »=8s £ ORIz iEL S
NFEREL T B L OWE L A BN, '
Vb2 B597 5 LB, 24808, IO WMALE i 3 WLIREL RS T 2 A0 sHER 311

BEREHC RN w20, MihdEeLc -

+IEB LB TIEPNA L S TH L H, 5B sk B

RO TGE DMNENERIERIT, 207507 11%, 2.

9%, 2.61% THICHI 5 WERILK R B%e |

AT COC BB IOREShAOR T 17 -
PRRTAIDEHEALNG. Sl fificiiReE & |

U e HONE R sy, FaEss d | |

FROEFICIHSHL TWA T &, FoE®orEs 5 | |
EANEDBHELU VWAL ERENBLTH A, D ﬁ .

) WHEAOENERLRIEEN A (86 2 | [ Z

B, MEICHI3IDELCRE EAsNE, B B P

> TEBEAD HRFHAR () ™% -8B 0 AR Tl =
L >THKDBCLick-T (3K, 7)), 10 2 .
KIRICB T B HRERHET 200 M EHZA >N TOTAL LENGTH (em)

Ao Fig. 6. Variation in rate of feeding in
HIL, %2REECET 3 HEEOE R A T e oy o e

BTRINHHEROERICH L THBIZEL T %100 ; the black portion shows the
WAL EDD, RRAMCS 2 BEEASRIES & mean of the rate; the shadow one,

i the range of the rate in the duode-

Z1~T7% (CFH2.8%) Oflicsd b, KRTHE num; and the blank one, the range
BLAT7%DOHTRELTOAE D EEDLN A 5 of rate in the stomach.

BERIE TI/NEOREN S, 20R» T I RAMD I 2 2 F 14 72058 b8 0, L
U185 T/ RS, Fric o O HBIRB B, A URADEHNAYIZ = C e 3
% (32.5%), FIEH(26.0%) DCNITRE, o h =8 Q1.9%) 4 L HAEIh T,
o TREBTIH/NEOBEZFRET 20, WA S L2y, # = EFORBRE RS <
LB LAz AEALEN S,

* EIREEOM) X CBEEBD B L 5 B b,
*BORMENIEN T 2E0BR? FORKETH -7 8 O,

HiB, F=—qr %100, {HLwid BHAZAR : WiZikE (Ricker, 1946).
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1) BENOEEEROBRICSECHEB LI M5 77 ORKREDOSEMPIZ8.0~14.3emT,
SEFEIZ10.06£0.05cm % R T,

2) FmAOKE (W) L4 (L) &OBE{RIIW=0.086e"13TLT/RaN 5,

3) REAOOREEEDS X 2 Vie, WHCH I FEELLMRZE L, HHAD Lific LI
THEDS D A H, FINGEM &K <o AEIEE L, BRIBERCE S, ERERZ LA 5, B4
EOBI 2L L, 3 »FoUfiyT s, FRIHET, 2ORREFEOKEETS 5.
4) FRER QW) LAE (W) &EDBKIZLW=0.032W+0.149T/REN %,

5) AREAED AMEEREIBLIZ 1 ~7% (K359 2.8%) OEFITH b, FIRTIZEA T %I
RLTV5 b0 EEDN B,

6) FEAOELAMIZNHUORERE = CHET, RETRY I AMOH 4274 7Y, Dl
FERE Tl Metapenaeopsis sp. 3 dE10,
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