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Mesozoic and Cenozoic osteichthyan fish fossils from Japan based on the
specimens deposited in Japanese museums and their potential.
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Abstract. The first osteichthyan fish fossil from Japan was described by D. S. Jordan in 1919. It is Iquius
nippnicus from Iki Island, Nagasaki Prefecture. Fish fossils described for the first time by a Japanese researcher
were Clupea tanegashimaensis and Percichthys chibei from the Pleistocene Tanegashima Island, Kagoshima
Prefecture by S. Saheki in 1929. By 1994, about 28 species of ray-finned fish fossils from Japan were described,
and the number has increased to 68 by 2018. Some major fish fossil assemblages have been found in Japan.
The Wakino fish fauna from the Early Cretaceous lacustrine deposits in Kyushu consisted of three different
fish faunae including 21 species, whereas the Tetori fish assemblage from the Cretaceous freshwater deposits
in Ishikawa, Gifu and Fukui prefectures composed of five or six fishes including two described species. The
Miocene Tottori marine fish assemblage consisted of many shallow water species including seven described
species, and the Miocene freshwater fish assemblage recognized 15 species including described four species
from Iki Island in Nagasaki Prefecture. The Pleistocene freshwater fish assemblage consisted of six species from
Kusu Basin in Oita Prefecture, and the Pleistocene marine fish assemblage recognized more than 20 species
from Tanegashima in Kagoshima Prefecture. Some specimens of each fish fossil assemblage have been studied
and described, but the rest of the specimens are still waiting for further research. Each fish fossil group has
sufficient potential of PhD projects, and not only the phylogenetic research of each taxonomic group but also
the Mesozoic freshwater fish assemblages have the possibility to elucidate the relationship between Japan and
the Eurasian continent and their biogeographic studies, and Cenozoic fish fossils have the potential to elucidate
the origins and transitions of East Asian freshwater fish fauna including Japan and origins and transitions of
Recent fish fauna in the western North Pacific Ocean.
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X035 2 b T HAM) OREE FIRCAIX 191948127
X ) B OFEFEEED. S. Jordan 2550H L - RIFIREIGE O
Iquius nipponicus™C, &1 X A 713 California Academy of
Sciences [IZPUEH S LT W3 (K1), HRAIZE->TH S
TRLH S NI B A EOUE LB IR B RS 7 5B O EHH
PHLEH LTz 22 DY <= Clupea tanegashimaensis
L Percichthys chibei ¥ % (Saheki, 1929). BiEF O X0
Z A TREERFEREMREREINRE Tn 5. £
D%, HERZH» L OFEFHEOMNE I HE S 1,
Bl & L CRCE S AL RE S AT 1994 4F £ TIz 11
H18%}28f T® - 7z (Yabumoto and Uyeno, 1994a) 253,
BAE (20184F) TIX20H 33K} 68F E LD, Z D 244FE[H]
129 HI5RHOEM L S LT b. SHICTHRR, B

THESNTVWIAFILALLEEHRE S TED, %<
ZERN QAR KFAEYAE, BRI L ST s LT
W3, KTk, HEREOFER EFEROE L AL
B L CRBEARIIOWTHNRT 2 L L dICHRDHE
MIRER RFZIIUR S LT W 3 MG 2L, #hb
DR DA BEM: L SHRDEEIZOVWTHRANS.

pERDBRELLE

FARTIE, WM OBIMEERZ & Al
BRI BRI S22 FEER» L £ & £ o ek
FHLEDE L N T WS 13D, JLHBELBEAIR 20 & K
FELAEDEHRL TV 5.

AL T O T B AT o B e Bt B U R 00 © 13
BB ARESRE S LT w3 (Yabumoto, 1994). 1979
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1. BT 2« BHEFEA, Iquius nipponicus Jordan, 1919, &1 & A 7, CAS (Museum California Academy of Sciences) No. 441,
Fig. 1. Miocene cyprinid fish, Iquius nipponicus Jordan, 1919, holotype, CAS (Museum California Academy of Sciences) No. 441 from Iki Island,

Nagasaki, Japan.

2. W7 7128 5 R ERBKEIEE O & HEPIH O K5
A, HiE, PEALEE, 'y IO fsEARE B, Va s
77 - RAT F AT v RO 2B ELARE C,
RERT OO LT RELARZZ DAY 7 VRT - 87
7 VR T FEECERE. SO EAR OB £ RN Z B o
LR, MR CH E TR T A & COLEREIZE S NE W
BEMED & 2 AER% & (Chang and Miao, 2004). A \WE#R
ERWERR Y OER LoRe. 1, FRE; IO, HATME
o 1, IRAEMYA (Kimura and Ohana, 1992). 1, ¥
O QREN ; 2, BHBEHEEE O FEUAEN ; 3, T
JERE O A, DU S AE(LAERI %R 3. Yabumoto et
al. (2006) X D.

Fig. 2. Localities of the Early Cretaceous freshwater fishes in East
Asia and areas of distribution of fish assemblages and flora types.
Solid squares indicate fish localities. A, assemblage in Xinjiang,
northwestern China and western Mongolia; B, The Lycoptera-
Peipiaosteus Fauna or the “Jehol Fauna”; C, Mesoclupea-Paraclupea
assemblage. Continuous thin lines encircle the areas of distribution
of fish assemblages, thin broken lines encircle possible additional
portion of areas A and C (from Chang and Miao, 2004); thick
broken and solid lines denote floral regions, I, Tetori Type Flora;
11, Ryoseki-Type Flora; III, Mix-Type Flora (from Kimura and
Ohana, 1992). 1, locality of the Wakino fish fauna from the
Wakino Subgroup in the Kanmon Group; 2, locality of the Nagdong
Subgroup in the Geongsang Group; 3, locality of the Itoshiro
Subgroup in the Tetori Group. After Yabumoto et al. (2006).
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4E1Z Diplomystus kokuraensis & Diplomystus primotinus
2FEHHTfE & L CEi#Ei S v (Uyeno, 1979), ZhF Tl
BEICELVEZLN TS, —EEiRs & CHEEE
TH2H, FEETOLFCARICEMEIRO 51D
(Yabumoto, 1994, 2013; Yabumoto et al., 2006) ([X2).

[ HEER 4O D H» 5 % 2 EE (KH, 1955,
1957) ©, dIUMTHICRI TR L D, EFEE, &EEE,
WA, BAEIAELTWS (KH, 1955, 1957; KH
1E22, 1979; WL, 1998). R bSO 3E 2 b FAE L
ANEHLTEY, EEEH»GIE5RE 10 EH L
(Nipponamia-Aokiichtys fauna), JEEEH 5 1L 2F}3)E 6 &
DEEH, (Paraleptolepis Wakinoichthys fauna), HE4%E > &
AR B TREDIEH LT3 (Diplomystus-Wakinoichthys
fauna) (Yaburrécit/uog/}994, 2013; Yabumoto et al., 2006)
(F13). WEE B WEREY» OB & RfEoa
(Wakinoichthys aokii) 23EEH L TH D (Yabumoto et al.,
2006), KD FRHROPKFIELATRE & DBIfR DGR S
T3 (Chang and Miao, 2004; Yabumoto, 1994, 2006)
23, B RO RHENEREETHEASATH b
JTIRL L, STREFEMTHEIHETH S .
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AR LI, fEFROFEER 5 b il B i
OYKBENMNANER LTS, ZhETitdhul L
b STEIER S NTE D, Tetoriichthys kuwajimaensis &
Sinamia kukurihime ® 2FEDSECH S LT3 (Yabumoto,
2008a, 2014). H1#H FZEESBEN T O —EH OB &
HOD DR, d 5 L 2 ZICICELE S 1Ll (K4).
Tetoriichthys kuwajimaensisi /3 B BEEG 12 LY R W B
BH BT L, BIEEE THOREE 2312ITKFTE TR
GBEERT 22 L, AIEHE ORI & D EE W
Ewole7uyF BABEORKEEES 2. BAET T+
FHABZAT AV DI T e s FYExlRSE, I
YRV FESGHERLTCWS., TUDLLEMT ITILH
3 %7 Y7 70V F Scleropages formosus, FaHKD v
N—7 a7 F Osteoglossum bicirrhosum, +—A N7 )7
D= NT NV T 4 Scleropage jardinii, 7 7 ) I D
NYMRVEL, 77V 0 ERM7TYTICHHTEFXF
RFI< AR ETH B, Tetoriichthys kuwajimaensis 131
FEgEo7ay FEEHETH), TOTNV=TBTIT
EHETH M E D »23b¥ 5. —FH D S. kukurihime
B7I7BRyFITHRICET S, FHEELRREA T
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3. R EHEACKH T ABEMAEHO3 DR 2 AENATE L BMETE L OX . Wakinoichthys aokii \ X BFHEJERE & BB ERE O LBHECTH

%. Yabumoto et al. (2006) X D.

Fig. 3. Stratigraphic sections of the Lower Cretaceous Wakino Subgroup in Kitakyushu and the Nagdong Subgroup in southern Korea, the horizons
of fish fossils, and reconstructions of some representative species. Wakinoichthys aokii is a common species in both groups. From Yabumoto et

al. (2006).
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X4, THHHRATFRERZEEE Y 0 v FBEEO(UA, Tetoriichthys kuwajimaensis Yabumoto, 2008. &1 & A 7, SBEI (Museum of the
Shiramine Board of Education, Shiramine, Japan) 1489a. W45 : Bab =ZEfi'5 ; Cle =##$H5 ; Ect =4 &G ; Fro =RiSHE ; lfo =R & ;
Op = £fFHE ; Preo =FifliZ5E ; Sc =M ; Sca=EFH ; Supc = L#EHE. Yabumoto (2008a) & D%,

Fig. 4. Osteoglossiform fish, Tetoriichthys kuwajimaensis Yabumoto, 2008, holotype,SBEI (Museum of the Shiramine Board of Education, Shiramine,
Japan) 1489a from the Lower Cretaceous Kuwajima Formation of the Tetori Group. Abbreviations: Bab = basibranchial; Cle = cleithrum; Ect =
ectopterygoid; Fro = frontal bone; Ifo = infraorbital bone; Op = opercle; Preo = preopercle; Sc = scales; Sca = scapula; Supc = supracleithrum.

From Yabumoto (2008a).

LU, oL OEDENIT XA TELTERES N
7z (5). v 3 7RHAEIE Y F X 78 Sinamia, 1%
F 2 7 2 7 )& lkechaoamia, ¥ % < X 7 )& Siamamiap> 5
%0, ¥FIVERIPEOBHERD L THEMIM LA TW
% (Yabumoto, 2017). Sinamia kukurihime 13 E\] EY)
FED Sinamia liaoningensis IZHx TGk EE 2 LT Wz
(Yabumoto, 2014) %%, HSEE OIEREDS20154F 1 H & 2
5 EC#EL S Tz Sinamia lanzhoensis Peng, Murray, Brinkman,
Zhang and You, 2015 /2L TWB Z EDHE M E Lo
7z (Yabumoto, 2017) ([¥6). 451%, WifE D FHH 7 HLEg
WMESDEETH 5035, S. lanzhoensis L S. kukurihime | Fx
DI LIETH B EME L S. kukurihime DY 7 = L TH
LR E Z 51 5.

WK BEECA CTlRAGHEE 2 Ju 22 & CRIFIREE D B
ANELLTWS, dGEES)IE B3 5 =
A RREERZ/AJE (Upper Turonian) DHEAH v
5 F b AT = Apsopelix miyazakii DSECELES LT W 5
(Yabumoto et al., 2012). KfEix 7 oy Y 7 F 2 AFHC
JB S LKA T, RENE Apsopelix)@ & Crossognathus g
» 57 % (Nelson, et al., 2016). CrossognathusJ&id ¥ 4
VYV, 77 VABILOIRAA AL C. sabaudinus 3, V—=<
=75 C. danubiensis 23505 T2 (Taverne, 1989;
Cavin and Grigorescu, 2005). ApsopelixJg 137 2
B Ea—uavhb A anglicusHE SN TWD (Teller-
Marshall and Bardack, 1987 % &). Apsopelix miyazakiilx

Crossognathus )@ & ApsopelixJ& DW DEHEEE T % 25,
AAE L ApsopelixJ& & 5D DIE %, Crossognathus)g &
3ODEEEIHE T 5 2 &, 4EMRIL Apsopelix]E O #FHIZ
ANDZLEDS Apsopelix]BIZIET 2D EEZLNTWD
(Yabumoto et al., 2012). AFE X A. anglicus £ 1%, FIEH
B OHRIBITH 5 R HEBH I BRI 6 LB TW 3
Z L, EOINEFE (extrascapula) 23F D % L% IEFFER
EcE> 2L, HEBEIEIMPIELIEWI E, THD
BEi SR orpe X D8 A12H % Z &, antorbital 3% D
BIFOTH0THE-RTELHESHTLLTRLS. 2
DIEH, EREECIIEE 0 L LB OLAE %
A x4 7 ELT/F 3 v ARD Rhinconichthys uyenoi
PRI TEY, HEFRRIZ35-45mEF2 51T
W3 (Schumacher et al., 2016). AEDOFE I L > TK
B/ % a VA ARBEIRT V7 OIRRITERLTW
T2 EBHLENEL STz,

REAR IR KBTI B FTVRT 12 20 15 5 2 B VAT o8 e A 87 55 S
5 20184 I A I HfC (Santonian) DA 7 F 7 527 F
ZEBEHT <7V TV 3V T LYY A Amakusaichthys
goshouraensis H3HTBHTE & L CRL#l S #7172 (Yabumoto et
al., 2018; BEYEIZ 24, 2019, K542, AEIEX 7 ¥ 74
DWFEA 752377 7T ABBET, MO 2 FFT27 T
ZHMBEHEE, WHAFELIRWIE, O2VHEVWT L,
BAVNSWZ &, BEEHOE2TREICKE LELEL
FKRETLILETELZ, ROWYPEL/NSTOLEEA 7 F
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X5, FREUEHEEEEY F7 3 7REE, Sinamia kukurihime Yabumoto, 2014, A, 7% %84, SBEI-295. B, M5 SBEI-014. C, 7&
g (Fmi#l), SBEI-1951. D, fHgks (UMD, SBEI-1951. E, Mg, SBEI-1208. F, Wi, SBEI-300. G, A&EHE, s XA 7,

5
SBEI-817. H, FRisEE, SBEL-823. I, ZWRTHE (M%), SBEI-1207. J, 7R T4, SBEI-1257. I, JO A& — LiZ2mm, {5 mm.

Yabumoto (2005) X D ®ZE.

Fig. 5. Sinamiid fish, Sinamia kukurihime Yabumoto, 2014 from the Lower Cretacous Kuwajima Formation of the Tetori Group. A, left maxilla,
SBEI-295. B, left dentary, SBEI-014. C, dorsal view of left dentary, SBEI-1951. D, outer view of dentary, SBEI-1951. E, gular plate, SBEI-1208.
E gular plate, SBEI-300. G, right hyomandibular, holotype, SBEI-817. H, right frontal, SBEI-823. I, cast of the left infraorbital, SBEI-1207. J,

left infraorbital, SBEI-1257. Scales of I and J indicate 2mm. Other scales indicate 5 mm. From Yabumoto (2005).



{LFH 1055 {&N

FF 7 FABAEHOPT TR WALBRETH D, KEA
HRZINETEZLNTWERIDDSHEMIIEDZ L %
RLTWS, A A XY a LI —0 v S0 LE
H$ % Heckelichthys)B1Zd - & biltikEEZ LN TV D
(Yabumoto et al., 2018).

DlE, AFBOHER D LENT 2 RENTAEUA &
FHCAREICOVWT Z DR ER zb <72, HHER S

LEHT2L00E,, IWORO=8REFERH» L
V=227 ZBAEOLASIRE S TWE (EFIE,
1996, 2003). ZNoDLHEIRFAEMRIZBIZ2E T V7 D
AR E 2 2 ETEETH 5.

mERofEta

FrAEROHERECAH X ARG L ImES ATV 2.
HTitcix, BB 2REFEE» SR 2
A B D Iquius nipponicus Jordan, 1919 (X 1) & Ikiculter
chojabaruensis Yabumoto, 2010 (X 7A), 7 v X a &l
DA X LB ¥F ¥ =73 Coreoperca maruoi Yabumoto
and Uyeno, 2009 (X 7B), ¥ ¥R DA x L1l xXX
Pseudobagrus ikiensis Watanabe and Uyeno, 1999 @ 47&E D

#

POKFAHHDFIH S N TE D, ZoMizd i Ly 15D
FEE RS TWE (b, 1975). FEH» L bRk
ROVKEBNEDEHLTE D, FHFHOHRTIES L
22— 7 v 7 REOHRIEMOMBRPLET v 7 OWKAEHD
EEEZ 2 EebBIREBERABNINATERTHS. 5
ARIZE SR EEY R LA R YA, ACUNTSL
HARSE « BESRIEMIRE 7 SEIN O W < 2 2 O RE 1R
SNTW35.

WK, SEUR S EUHE T ET O it i 2 <71
EEEAFEARELRD L. Y ) ¥ XYY % T Spirinchus
akagii Uyeno and Sakamoto, 1999 b v h J & 4 7 ¥
Euleiognathus tottori (Yabumoto and Uyeno, 1994b) 7t &
THERHINTWS (M8). 7IYRDOEXIA T Iy
Z Scomberoides maruoi Uyeno and Suda, 1991 I3 fEEEI12H
oAz R3 2L L, MBRNWEEIREVWZ E N6 A7
BYVFEIFIATHYFOHRHEE»OELIZDD
LEZLNRTWS (LBFIFEA, 1999). A IXRD v
kU & A T X Euleiognathus tottori (Yabumoto and Uyneo,
1994b) FEADBOWVTIIZH AL n W (kg
B 2RRATREAREAR) H T 5 2 L o T LB AR
57z (Yabumoto and Uyeno, 2011). #i#itto v 1 5%

X6, ¥FI7EOEFETDLE. A, Sinamia zdanskyi Stensio, 1935. B, S. huananensis Su, 1973. C, S. chinhuaensis Wei, 1976. D, S.
poyangica Su and Li, 1990. E, S. liaoningensis Zhang, 2012. F, S. kukurihime Yabumoto, 2014. G, S. lanzhoensis Peng, Murray, Brinkman,
Zhang and You, 2015. W& : Dpt = ZRHE ; H=%5%5 ; Op = £flZF ; Pop =0ifi#E ; Q=4HF. A~/ —/ViZ5mm. Yabumoto (2017)

EQUR

Fig. 6. Comparison of hyomandibulas of the genus Sinamia. A, Sinamia zdanskyi Stensio, 1935. B, S. huananensis Su, 1973. C, S. chinhuaensis
Wei, 1976. D, S. poyangica Su and Li, 1990. E, S. liaoningensis Zhang, 2012. F, S. kukurihime Yabumoto, 2014. G, S. lanzhoensis Peng, Murray,
Brinkman, Zhang and You, 2015. Abbreviations: Dpt = dermopterotic; H = hyomandibula; Op = opercle; Pop = preopercle; Q = quadrate.
Anterior facing left. Scale bars indicate 5 mm. All from Yabumoto (2014) except A, drawing based on plate X of Stensié (1935). B and F are

reversed drawings of the holotypes. From Yabumoto (2017).
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X7, RIGEEIREREFFIYRKEAEE. A, Ikiculter chojabaruensis Yabumoto, 2010, &1 & A 7, KMNH (Kitakyushu Museum of Natural
History and Human History) VP 100,264. B, A % A% ¥ % ¥ =7 3 Coreoperca maruoi Yabumoto and Uyeno, 2009, &u % A 7, KMNH

VP 100,261.

Fig. 7. Miocene freshwater fishes from Iki Island, Nagasaki, Japan. A, Ikiculter chojabaruensis Yabumoto, 2010, holotype, KMNH (Kitakyushu
Museum of Natural History and Human History) VP 100,264. B, Coreoperca maruoi Yabumoto and Uyeno, 2009, holotype, KMNH VP 100,261.

BHEEIEEsBHAERE L RS (B o TWwb 28 (Micklich
etal,20177%0E), Py bV A IXEHE LA T IR
FICHEMLTE D, Wit &t oM CERIZE v v
THROLENE., eI AR LI ARBOIYy Y ET X
Paralichthys yamanai Sakamoto and Uyneo, 1993a 1348
D % &b HREIHRET I I IR PR IC T L
TWizZ L %Z/RLTW3 (Sakamoto and Uyeno, 1993a).
S5t TXE My MY ETXADBPHEALE AT
Tl L E 2 2L, v I XEQIHEMHELITHEF
FHL O 2L OB L TWwie 2 &tk s (LF
E2, 1999). 7V X a BRI KAELEE 2
ENTEY, BIROA X LD v 4 Y =7 355 FhHH
I T TIZBAKIBTHMEL TV Z E b h 5. B
BEO 7YX afl a4 N7 Y X 3 Inabaperca taniurai
Yabumoto and Uyneo, 2000 DIFFE S & [/ UREHERIZHEIZ
LY X afHEL W 2 E b s, T OWEKEA
BIETINRIZ OfICEZE 2 b EtiH s it w

2EZHEFHATIEZIZILZTTHY, FEHIKTHEDR
WHEAFHORE %52 2 ECHEETHL L LEDITER
TNDOIN—TDHENEEZ > ETHEETH .

RO A E LT, 25 DIEICERIER
%A B O HilEER 2 b 2 M OEEEAFVAE SRR
BIFRIE 5 & oMK AELEsERLTWS (L,
1970; XYL, 2016; Yabumoto and Nazarkin, 2018). Z ®
1Z222 AGEECILIER, HHRRZ & ot & TR
O _LEEFH» L 3D v A BAEI REH I TWwD
(Sakamoto and Uyeno, 1988, 1989a, 1989b, 1991, 1992,
1993b, 2002; Sakamoto et al., 2001).

T it oWk A & Ui B E R
BHFEEP O AXXBONERT FBOA ATV T 7
Z Niphon macrocephalus & % > b X XA FF B X % > b
XJED M T X v kX Cookeolus spinolacrymatus HIFLEL S
N T3 (Kon and Yoshino, 1997a, b). W4 d IRAFE
F—HT, B REEIR S W EREE IRV I,
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X8. SHURERHEKAEARE. A, I ¥ ¥ X% v % Sardinella miyanoshitaensis Sato and Uyeno, 1999. B, I ¥ /Y Z v ¥ v E
Spirinchus akagii Uyeno and Sakamoto, 1999. C, & X4 A & 4 Y & Scomberoides maruoi Uyeno and Suda, 1991. D, 4 > N7V X 3
Inabaperca taniurai Yabumoto and Uyeno, 2000. E, kv kU & A T % Euleiognathus tottori (Yabumoto and Uyeno, 1994b). F, kv kU 4
713 % VR Tottoriblennius hiraoi Yabumoto and Uyeno, 2007. G, + v bV ¥ J X Paralichthys yamanai Sakamoto and Uyeno, 1993a.

Fig. 8. Miocene Tottori marine fish assemblage. A, Sardinella miyanoshitaensis Sato and Uyeno, 1999. B, Spirinchus akagii Uyeno and Sakamoto,
1999. C, Scomberoides maruoi Uyeno and Suda, 1991. D, Inabaperca taniurai Yabumoto and Uyeno, 2000. E, Euleiognathus tottori (Yabumoto
and Uyeno, 1994b). E, Tottoriblennius hiraoi Yabumoto and Uyeno, 2007. G, Paralichthys yamanai Sakamoto and Uyeno, 1993a.

BITRENRSVWI LR ECHAMERL S, %BEI
R ORRBICERWESH 2 Z L CHRABERL 2. ko
Z A TIFFRERAR A (AR 1B S L Tw 3.
T DK BT R R IABR M2 407 3 5 HRiEf R
VRl LEr oy R I, a4 B3, NER 2
HLTWws, SIEBLAELEZ LTV (EBE,
1975) 235, BHAER L OMIZO IV TEVERD L, B
EEOEBRDOHLTH 575D 5 (1EFIZ2:, 2000).
Miyata et al. (2018) \ZBUEME DFHE & DOFEM 2 LI & £
ORI FELWEITICE S S, a4 B2 T LYV EBOMHIE
MCTHDBEIY< LB T LY Nipponocypris takayamai
FRELTWS., 5%, fhofizonT B4R - 0
M7 L ZE 25T b iR, HAROBIA K B O IR
LEBIZOWTEH L QIR Z N5 bD LHFE NS,
FHHEOWKAEIAIEFROBEZRTICOMT 5

2 ILE D> LRR D 2F D121 20/ 288 2 o ARl a
PHER S NTWD (EE - BB, 1999). #FrrciciiEs
TAER L XA WY < = Clupea tanegashimaensis D k0
XA TR LICAER, Az = VB (Clupea) TIZ
T vF ruZA)E (Clupanodon) \ZJES % Z & H3H]HH
L, EHHOMEFEIIBE L D IEEZOEEREICH -
72EFEzZ o TWwW5 (Yabumoto et al., 2005). AL
AR RHRAEOREEAEOEROHLEEZE L LEZ LN
5ZENLA YR - KBFFEORBEREMHOKR D I %
#225 L TCHEETH .

Bbbic

I ZHHEIT DT 2 EN OB O REITHWERFR
R D RAF 7 g5 o SR DFRAR HIEN O A RE 12X
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BEND XD, W OrDMEIfTLNATWD.
Hz1E, 77 rvofafElA (Yabumoto, 2002, 2008b;
Brito et al., 2008; Brito and Yabumoto, 2011; Yabumoto
and Brito, 2013) (X9) = HE® A%/ A (Grande et
al., 2002), L > —F & ¥ 2 D% (Yabumoto, 2002;
2008b; Yabumoto and Uyeno, 2005; Yabumoto and Brito,
2016) L ETHL. ZoOMITHF REZEHKDOY—F D
VAR ZH A NVEZEROBENAR, R TR
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