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of the Landlocked Three-spined Stickleback

Gasterosteus aculeatus microcephalus from Japan
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Abstract

1983)

Three hundred and ninety five specimens of Gasterosteus aculeatus microcephalus

were collected from the Yamayoke River and Tsuya River in the southwestern part of Gifu Pre-

fecture and the Amano River in the northeastern part of Shiga Prefecture, Japan.

Their morpho-

metric and meristic characters were examined to study whether or not this species shows sexual

dimorphism.

The number of anal fin rays showed a tendency to be larger in males than in females.

Another

marked sexual difference was found in the ratio of the head length to the body length: the pro-

portional head length was clearly larger in males than in females.
Males frequently use the head in fighting to guard

have occurred in relation to breeding habits.
their territory and in building nests.

The larger head of males may make easy to do so.

This dimorphism seemed to

The

ethological significance of the larger head of male is discussed.
(Sakamoto Fish Farm, Fujiwaracho, Inabe-gun, Mie 511-05, Japan)
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Table 1.

Map showing three collecting localities of Gasterosteus aculeatus microcephalus (dotted).

TWbh, TONBYTELHEKHNTE S (@ilkos
L CHHBAME T CrER) . = it Craig-Bennett (1931)
DL LT B, BBRCEFHRD bh B HETIIER
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B E T Bicd E Eh B (Craig-Bennett, 1931;
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Frequency distributions and mean values of the number of dorsal, anal and pectoral

fin rays in the samples of Gasterosteus aculeatus microcephalus from the Yamayoke River

and Amano River.

Pectoral soft

Dorsal soft rays

Anal soft rays

Localities of Sex Nf?s'hOf rays
collection 9 10 11 12 13 14 15 7 8 9 10 11 9 10 11
male 41 12 19 17 2 3 28 10 3 38
Yamayoke (M4SD) (11.41+0.764) (8.1740.537) (9.9340.260)
River female 43 2 23 17 1 7 34 2 42 1
(M4SD) (11.40+0.615) (7.8840.442) (10.02+0.151)
male 33 1 11 18 3 1 519 6 2 30 3
Amano (M4+SD) (12.70+0.673) (9.09+0.797) (10.09+0.287)
River female 36 4 11 17 2 2 2 14 15 4 1 34 2
(M+SD) (12.64+0.946) (8.67+0.850) (10.06+0.229)
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Fig. 2. Regression lines and equations between the body depth and the body length in Gasterosteus aculeatus
microcephalus. Solid circles, male; open circles, female.
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Fig. 3. Regression lines and equations between the head length and the body length in Gasterosteus aculeatus

microcephalus.

%k L1- (Table 2).

Solid circles, male: open circles, female.

KEFNETOZFEE DD bt (P<0.05). kL
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e =WINEOMEREE & 0.25 §itkTHS. W 51I2ieh. ZOBFRICOWT oSN (BEF, 1959;
ECHERERTIC ST A RBE L O FHftioE R RET B &, FH 2k, 1979) TRELKE A, HRERIVT
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Table 2.

Fig. 4. Two specimens of Gasterosteus aculeatus
microcephalus from the Tsuya River; male
(above) and female (below), respectively,
532 mm BL. Note the difference in the
relative length of head between the two.

W EEMNTTELS.

wic, BEOTDIA (1933) X b Y 2 LpERH
1 =&, k(1974 X 2PER A 2 0KE, K
&, EER LOMKELL, HREOTF - 22 EHELOR
L (Table 3). {bHIZ X - TR dhic~Y =2 EEIK
Preuh, BUEAR L TWsW KR (% ARMDFI %
WX B, £ 1982) DOfEEELLOTH-T, &
DERTHLHTETHS. Table 3 1wk BE Y 2T T
7o BEHE, A b 2R\ T b BEDIER D
ThIpdWitckE v & nbn b, b, bl
(1933) ICX %575 7 bbb (KFHER, BR (H
Aips) ETO 10 yFROPIEA baDF—205b%

Intersexual and interpopulational comparisons of the ratios of the body depth (BD) and
the head length (HL), respectively, to the body length (BL).
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Localities of Sex No. of BD/BL HL/BL Max BL (mm)

R. Yamayoke male 66 0.25240.0177 0.33240.0137 56.2
female 81 0.253+0.0184 0 287+0.0107 64.8

R. Tsuya male 66 0.24540.0164 0.3254+0.0122 58.1
female 75 0.24740.0189  0.29240.0115 59.2

R. Amano male 40 0.2544£0.0114  0.31140.0105 63.5
female 67 0.24510.0104  0.28440.0103 68.1
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Table 3. Some meristic characters of Gasterosteus a-uleatus (data compiled from previous papers).

Species (form)  Localities Sex No.
G. a. Toyosato male 1
microcephalus  (Shiga Pref.) female |
(landlocked Kano male 1
form) (Gifu Pref.) female 1
G. a. aculeatus Tajima male 1
(Fukushima Pref.) female 1
(landlocked Chikasono male 1
form) (Tochigi Pref.) female 1
Ono male |
(Fukui Pref.) female 1
G. a. aculeatus Kahoku-gata male 9
(marine form) (Ishikawa Pref.) female 11
RO LD 25 (FWEFBRL). LikdisT, o

DERICRT HHMZERZA + 2 Bie—&0 CRISEMN
KbDTHHEELBNRS.

Table 3 7 HITBEEE AWM X 0 i A&V 2
Ebbhd, 2o b, BEEET S EEIMEE %A
LRI &I HMbhicZ & ThHHM, HEIKREL
FUEETHD LisnC ExRLTS. 10, i
TR TR OMEHERE T BEHEIC ST 213 S e d
DTIXIgV. 2 k4TI Darwin (1874) 43, 64
BT o TH DA MWD 5 b—HT L RET S
EE, BEOTHMEDOEA X H BB AL LT T &
L CW5 L5, BEELITPE > TR ES
DELRKEL totet-dEELZBRS.

BRIECHIT UM E £ITE = o THEOTT
DIREMEO T HICE L TR E VDL EE R TR,
V= DR E TR UAIBICER L, RECAD%
BEhER LTS, 2%, Z OMflfiEokK %4 B
REOHMRLZ I B UBWKIECRD D Z LixEx
W, Liehi» T, Zh Mk @ L C Darwin
(1874: 262) ASili~re X 5 ICHERERI D TG B DB
CHET MG EOME] L3200 EMLTHB EEL
bhs. HRIKCET2HEORKNE X bh b 4iEE
POHRLE, BLOHEIEEED LS D4FE
THEDEEHD L2 L 5. Tichb, HulmiEy
RPROMEE b2 ichTHMR LR, NEx L5
TDBEMERNREL CEILLETIEOTHSE. 201+
I BOEPERINC N AT T A AT X <
fE&® 5 Z &3, Tinbergen and van lersel (1947), van
lersel (1953), Assem (1967), ¥ L O'E# (GRHFH) o &
DITEIFEHMETCHLLTH 5.

BD HL

BL

(cm) (cm) (cm) BD/BL HL/BL Reference
4.5 1.18 1.6 0.262 0.356

3.9 I.11 1.2 0.285 0.308

4.3 1.23 1.5 0.286 0.349

46 B 1.24 7L47 0 270 024 Ikeda
43 1.1 1.4 0.256 0.326 (1939
49 1.3 1.5 0.265 0.306

3.1 0.9 1.1 0.290 0.355

4.4 1.3 1.4 0.295 0.318

5.3 1.5 1.9 0.277 0.358

5.6 1.6 1.8 0.286 0.321

7.2 1.6 2.1 0.222  0.292 Nakamura
7.8 1.8 2

.1 0.231  0.269 (1974)

SHIT, WIS (gbEWERLEoOED, LI
) NAREXIFEETH LR, bE hifEFoido
BB OB F OB OR TS %% S EOLfTHE M
LA T E 5T, KT RS ERA RN
BB LA, i, FHRUOIREBRHER Lo Bt v
W% O RFENA (releaser) THH, ZhrKkEL LB LT
&R D TR (Tinbergen, 1951) OFEM% X 0
ThH LB EBbhS, DF Y, FREDIIKE
VR X D RE W IchE D oD, XD HEBITH
BEBEDLE Ao Tniobhy, i, 2o &
DAMBDHECH L COBEWM NI HETTHHSS L ik v2 B
(intrasexual selection), #H A\t ¥ /e, HEMLM L DL
EW &5 I LB E O NRThIETREVE VL
BT e, T HENFERAHATEELELD
habiThb (intersexual selection), Z D X 51T,
oM it 40 &L = A Halliday (1978) 23\ +5 X 5
2, 4FEFTE) T intersexual selection & intrasexual
selection D MIC I\ CRIBGHNCIER LTV 5 EHEET
5. wTFhiced, Do X ok b0k
BT HtEE, BoEFBRRCESWTESBSh, #
WK X > THMZEICHER LIcbDEELBRS.

E il =4

KR ELDDCHIc> T, JHRIEHE LW
fo AR R BSE H i i a 8%, @IRKFBEFEMEH
BB, WILKEHFESAPEHEE, b0
TR SR KR o e BAHBRFEHBERIERES, A
NERBE KL BB AR T 5. o, ERAFTOL
B AR L LT oW B AR B R
MIERE sl LEFS.
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