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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 MATSUDA"?, Shinsuke TORISAWA®, Tomonori HIRAISHIV and Katsutaro YAMAMOTOY

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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Red halibut (TL. 336 mm)
Fig. 1.

Photographs of individual fish.
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type D 4 DL TBH, O TIEHM (telencephalon)
WL Twb 2 &, HE (tectum opticum) /P& WV I
£, @ TIHHEIHOKRE S I3 @ L /& L, HEDHH
ELTWwaZ &, @ TIEERER (olfactory bulb) 1z D@ &
DEL/NSWBHEBRFEET 2L, @ T 23
DEEN@ LD bHMEIC 2SN TVWB Z L RET T
%o DN S Y TINFy WNHT VA, THHTVAIZ@
CET3EEZON5,

WFEDOFEHERE TIX 7 Y R Gymnothorax kidako, F~
R Silurus asotus, 3 A4 Cyprinus carpio 75 EWRIKIET
% AR TIIMEALC AR TRERDERE L T8 D, A UNF
Stephanolepis cirrhifer, ¥ 2.7 > Halichoeres poecilopter-
us, 7<% I\¥ Thamnaconus modestus, 4 < Cory-
phaena hippurus 7z SR ISFEE U 1 Akl TR MER AL H
NTHEDET 5 (P8, 1953), MRS BRI
N5 =W Prionurus scalprum TIiZ/NNHSEET 270 L
ZNZIECLICEEE T 2PN FET 5 (K, 2002), fit
RACBLTIIV I b MERALIC A THEBEL R L <6
D, SEBRRBIC X 2TTEIORBIC B THEN RO EET
HDHEPHREINDG, VIUNFRNNNHT VA ETAHV
ANZHER L TIEERDSFE L T 5 Z BB S h, KA
BIL TREOEBEMELEZ SN, 7 WNF VA TN
b 2 FEIC LB L THREL TWB 2 Lo, fiD 2/ LY
ERED D sole type ICITWEEZ 6NB, 7Y /Y IRIY A
Ty ETREDIaY Y /¥ Paraplagusia japonica
(EME) LY Yoy )V IRy IV I VIBYRUY
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LUBEABTHY, Z RGNz U7 RIDRER & i
ERIONEHIRE I L, BO—EB AN > T
WIRVY, ZAUIKFNCHEE T 2B R %A T 5720 LM
R IR OCERBFIIBEDOHVR LD EINTWS
5, MOFREETIEZ DL D BEHRIE - & D L kiR
HINTWD (PG - EAIESE, 1991), ABFE CTHEER
AW IERADKETN OEETREREEZRRoNE
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Japonica, <7 7 I Conger myriaster, 2 A Cyprinus carpio)
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ys cornutus, HVARIY F XAV HVARBDOY FFLVH
VA Tanakius kitaharai T3 TERKTRILEAL T
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Pointhead flounder

5 mm

(TL. 288 mm)

Slime flounder

(TL. 262 mm)

Red halibut

Temporal

Fig. 2. Photographs showing dorsal (A), ventral (B), and lateral (C) views of brain. 1:

Nasal

olfactory bulb, 2 : telence-

phalon, 3: tectum opticum, 4: cerebellum, 5: area octavolateralis, 6 : lobus inferior.
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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 0.93 0.93 0.87 0.88 0.91 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 -

brain right left right left right left
olfactory bulb 0.27 0.26 0.24 022 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 —

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
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