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A Comparative Study of the Brains in Pointhead Flounder Hippoglossoides pinetorum,
Slime Flounder Microstomus achne, and Red Halibut Hippoglossoides dubius

Keishi MATSUDAY?, Shinsuke TORISAWA®, Tomonori HIRAISHIY and Katsutaro YAMAMOTOV

Abstract

This study examined rational behavior-control method of pointhead flounder (Cleisthenes herzensteini), slime
flounder (Microstomus achne), and red halibut (Hippoglossoides dubius) based on a morphological study of their

brains.

The specimens were sacrificed and the brains removed. Based on brain morphology, we classified these species
as of the ‘plaice type’. These species have a large tectum opticum, which suggests that vision is the most important

sense governing behavior, based on external stimulation.

The olfactory bulb was more developed in the pointhead

flounder than the slime flounder and the red halibut, implying the importance of olfaction in the pointhead
flounder. We postulate that form vision is more important than motion vision based on the large cerebellum in
these species. We conclude that these species have superior vision, and postulate that their visual acuity is
important in their behavior. Therefore, we hypothesize that the form of fishing gear is important, and behavior—-
control techniques that use visual stimuli should be effective in fishing targeting the pointhead flounder, slime

flounder, and red halibut.
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AVARIT A H Vv AJEDY v /N F Hippoglossoides
pinetorum, 7V A BXNH VA JED NN VA Micros-
tomus achne, J7VARIT ATV ABDT 515V A Hippog-
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LU CRINE R, 1 CiiE S Cv 205088, EiR
EOWD L EERO/NEDEEE TH 5 2 Lo o faEEHI
HRHIRZ EOWEFHEIRD SN TWD (AF, 1972;
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MK HE
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72 424% 270,330,437 mm D 3EEHEH L7z, 3FEOEH%
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Pointhead flounder (TL. 288 mm)
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Red halibut (TL. 336 mm)
Fig. 1. Photographs of individual fish.

Fig. 11T 9o HEAIBAEER AR FFRERERE DR
BREMNICERE LM 2m, £ 1m, B 0.6 m DMK
N L CEBE L, BERFFEERIC V72,

HiE
WTEE L CRIB L 7o ik 2 2 2 2 iV T, BHERO K &
W, BEEZREL TNERH L7z, IMETROZRIE Rk

(2002) 1ZfEV>, filifafE & FEB D72 O I NAG (1953), FHfk
(2002) & L7z,
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Mo E{ENE, FEEE, M S L MO EE % Fig.
20 FRNCR T, 3 TIHMOFE R KT 278, IHOAER
fii% Fig. 2 O TRNC/R S SFENCERAIL T, /INi% (cerebel-
lum) DOIF% 1 &3 2FERHET Table 1 1278 T,

Evans (1937) 13 SEASHO Jx O fEEIF RS & LR L,
@ sole type, @ plaice type, @ turbot type, @ halibut
type D 4 DXL THB Y, O TIE#MN (telencephalon)
WIEEEL TWwa Z &, $HEF (tectum opticum) 23/NE W 2
£, @ TIEHHEMOKRE S1ZO L v/ha L, BENEFICE
LT3 Zk, @ TIHIRER (olfactory bulb) 13 D@ X
DEL/NSOHEIIFET 228, @ TIE@ 23
PEEN @ LD BHEIC 2SN T»3 2 ER2ETTW»
%o BOTHEN S Y INF, NNH VA, THHTVAIZOQ
BT EEZ6N5,

R OWIFEHRE TIZ 7 Y R Gymnothorax kidako, F <
R Silurus asotus, 34 Cyprinus carpio 73 ¥V IRGET
2 R CIIMEAOC EENTRER DR L T8 D, HUNF
Stephanolepis cirrhifer, 2.7 % > Halichoeres poecilopter-
us, 7~ 7\F Thamnaconus modestus, >4 = Cory-
phaena  hippurus 75 EREFGE L T fRE TS AL
NCHEINEET 2 (W6, 1953), ARG OEARGRI#
N2 =Y¥4 Prionurus scalprum TI3/Ni» &+ 2708
ZNENECLCHERET 2 IR0 FEE T 5 (B, 2002), it
HEWZBL IV IN S MERALIC R THENEE L T8
D, SRR X 2TEIOFKFICB W THE RO EHET
BoZEBHEHEND, VY IUNTIINNTVAL LT BTV
AR L CIRERDSFOZE L T 5 2 LR S, R
L CTEORERBEME O EZ 5N d, /N LA TIEKEIKSH
b 2RI L THFEL T2 2 o, flid 25EE D
EREDS D sole type ICUTW EEZ 6NE, 7Y/ Y IRy 4
Ty ET REDO Oy /v ¥ Paraplagusia japonica
EmAE) L9V vy /v IRy VIR T Y
/¥ Zebrias zebrinus (A &) OWE CIX¥EEICEHY
LUBEASTHY, ThZhKANCE L7 AIDOIREK & ¥
JERIONEHERFEF Ak U, BMO—ER AR 25 T
WV, ZHUEKHICIREN S 2B 2 AT 5700 LN
F 3 IR OCEREIIFHEO TR Wz d L 3T b
2, MOFEMIHTIEZ D X5 RBIRN E > & D L L
HEINTWE (PHEEE - FARIEE, 1991), AR5 THER
AW A DRSO LEA TIFERERZ R sk
o7z, (paired t-test, p>0.05)

TZE (lobus inferior) IZ DWW i fafE & AfEIC D WT
i3 % &, WG (1953) X TEOEEICOWTR¥ETH
% fafE (= ¥ >~ Clupea pallasii, ~ A 7 ¥ Sardinops
melanostictus, >~ Cololabis saira) ZEREETHY, K
HEARBELRE LT 2ABIcELTRONS 2k, hiik
Y OIEROfAFE (K 7 Pleurogrammus — azonus, <54
Pagrus major, 7 0% 4 Sparus swinhonis, £ ¥ % A
Oplegnathus  faciatus, ¥ > » % % A Priacanthus ma-
cracanthus, A X ¥ Lateolabrax japonicus, 7 > ¥ Anguilla
Japonica, %7 73 Conger myriaster, 21 Cyprinus carpio)
IRATEE DR T D EWEA D H 5 Z & 2R T 5,
S SIZAIE (1953) IXBRMASETIETEEDSY v F I3
K, WVARIAXA I HVABD A4 55V A Pleuronichth-
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Fig. 2. Photographs showing dorsal (A), ventral (B), and lateral (C) views of brain. 1: olfactory bulb, 2: telence-
phalon, 3: tectum opticum, 4 : cerebellum, 5: area octavolateralis, 6 : lobus inferior.

ys cornutus, HVARIYFFLY T VAIBOYFFLUNY
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EHFEFEO Z & (WIB, 1953) 206, 2NNF VA b[EETH
LrEzZoND, EFKECHEBRZLZED TiE, 3fEL
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B L 2 HEREZITO AT L SFEET 2 LabRT
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Table 1

Each brain relative size of individual fish.

Pointhead flounder

total length (mm) 240 288 335 ave
brain right left right left right left
olfactory bulb 0.42 0.42 0.38 0.37 0.39 0.38 0.39
telencephalon 0.73 0.72 0.50 0.50 0.54 0.53 0.59
relative tectum opticum 093 0.93 0.87 0.88 091 0.90 0.90
value cerebellum 1.00 1.00 1.00 1.00
area octavolateralis 0.35 0.34 0.41 0.41 0.24 0.24 0.33
lobus inferior 0.54 0.55 0.55 0.55 0.55 0.54 0.55
Slime flounder
total length (mm) 262 335 353 ave
brain right left right left right left
olfactory bulb 0.27 0.26 0.24 0.22 0.14 0.15 0.21
telencephalon 091 0.90 0.76 0.75 0.68 0.66 0.78
relative tectum opticum 0.94 0.95 0.83 0.84 0.75 0.85 0.86
value  cerebellum 1.00 1.00 1.00 1.00
area octavolateralis 0.23 0.25 0.28 0.29 0.35 0.34 0.29
lobus inferior 0.86 0.85 0.83 0.85 0.84 0.85 0.85
Red halibut
total length (mm) 270 330 437 ave
brain right left right left right left
olfactory bulb 0.28 0.26 0.28 0.27 0.26 0.25 0.27
telencephalon 0.50 0.48 0.49 0.49 0.48 0.47 0.48
relative tectum opticum 0.96 0.94 0.94 0.93 0.87 0.89 0.92
value cerebellum 1.00 1.00 1.00 1.00
area octavolateralis 0.33 0.32 0.28 0.29 0.36 0.36 0.32
lobus inferior 0.65 0.64 0.65 0.64 0.66 0.66 0.65
- Evans, HM. (1940) Brain and Body of Fish. Technical
351 5 Press, London.
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FAN—E, FRBAREEG, FHESER A OMEB—K,
B L UFRIHIRE O RBCRKICEGE 2 L& 9,

BFHEEE (2002) AEDO=2—a¥ A4 >R, pp. 1-8, f
R—IE - [ R - G (W), E24EAR, F.
ARG 8 (1953) IXBEDOERE & v R HAERE AED

EREFITE. HABIORERTIEFT e, 2.
X it BRERHS (006) AKEEEIH (TR 18 EHR). BARELE
e, WU
E}E%% (1972) jmﬁiﬁj\(:{zﬁéﬁ X Uﬁjt?*’é‘@/ NONA @HTEE . [j_][[]ﬁ ‘(5 . EEIEP%;}/—( (2006) i%ﬁ?*é\@ﬁf
VA ORBFAN, AN 35 B 4SRRI FEI NI T H AV A OFH L IRE. HARE, 72, 651-
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