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Temporal and spatial distributions of fossil cyprinids in East Asia and their
paleogeographic significance

Tsuneo Nakajima* and Hirofumi Yamasaki*

(Abstract)

We compared Cenozoic cyprinid fossils between Chinese Continent and Japanese Islands, and
reexamined differences and similarities of them. We have no certain evidence of Paleogene
records in Japan, but many cyprinid fossils in Japan were recorded in Early Miocene. The old
elements of the Paleogene type cyprinids, which consisted of extinct genera of danionines, bar-
bines, leuciscines, gobionines and cyprines, remained in Miocene cyprinid fauﬁa in China and
Japan. We took a notice of three groups, cultrines, xenocypridines and cyprinines (Fig. 2). Both
of xenocypridines and cultrines were dominant groups in Miocene cyprinid fauna in Japan.
However, they have not occurred in China till Pliocene. On the other hand, two genera Cyprinus
and Lucyprinus of cyprines were common between China and Japan in Miocene cyprinid fauna.
These facts lead to the conclusion that there were large lakes between Chinese Continent and
Japanese Islands in Early Miocene, and that the secondary radiation of the new cyprinid groups,
xenocypridines and cultrines, occurred there. The new cyprinid fauna contaning them spread from
Japanese area, the margin of Chinese Continent, to the inside of the continent during Middle

Miocene to Pliocene.
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E1E EBEZRLCBULIET YT a4 BAEIMA, 77— i3, Wang ef al. (1981), Zhang et
al. (1985), Zhou (1990) & Y FIAL %,

Table 1. East Asian cyprinid fossils in paleogene cited from Wang ef al. (1981), Zhang et al.
(1985), and Zhou (1990).

R Cizod -2 M L UCHE

Late Paleocene  Labeoni ?O0steochilus sanshuiensis Guangtong, Sanshui: Lower Buxin Group
Late Paleocene  Labeoninae  ?Osleochilus longipinnatus Guangtong, Sanshui: Lower Buxin Group
Early Eocene Barbinae ? Varicorhinus shiwanensis Guangtong, Sanshui: Middle Buxin Group
Early Eocene Barbinae ?Barbodes (Sinibarbus) sanyenliensis Guangtong, Sanshui: Middle Buxin Group
Early Eocene Labeoninae  ?Osteochilus laticorpus Guangtong, Sanshui: Middle Buxin Group
Early Eocene Gobioninae  gen. et sp. indet. Guangtong, Sanshui: Middle Buxin Group
Early Eocene Danioninae  Rasbora guangzhouensis Guangtong, Sanshui: Middle Buxin Group
Early Eocene Danioninae  Zacco honggangensis Guangtong, Sanshui: Middle Buxin Group
Early Eocene Danioninae  Aphyocypris taipingensis Guangtong, Sanshui: Upper Buxin Group
Eocene Labeoninae  ?Osteochilus hunanensis Hunan

Eocene Labeoninae  ?Osteochilus linliensis Hunan

Eocene Gobioninae  gen. et sp. indet. Jiangsu

Middle Eocene  Gobioninae  Paleogobio zhongyuanensis Henan, Fanxian: Shahejie Group

Late Eocene Leuciscinae  gen. et sp. indet. Guangtong, Sanshui: Huayong Group
Late Eocene Leuciscinae  gen. et sp. indet. Guangtong, Sanshui: Huayong Group
Paleogene Cyprininae  gen. et sp. indet. Shantong, Kenlixian: Shahejie Group
Oligocene Cyprininae  ?Cyprinus maomingensis Guangtong, maoming

Oligocene Barbinae gen. et sp. indet. Yunnan

Oligocene Cyprininae  gen. et sp. indet. Liaoning, Dawaxian: Tongying Group
Oligocene Leuciscinae  Clenopharyngodon sp. Hebei, Ancixian: Lower Tongying Group

Hiite, 1973, 1977) » bDAULEBEICOWTOHRL LI FThbI T3, Zhbnfbh
BEEZ HBLC, iR E T A B I3 KERGLE 2 R L ABEN—BTh - Lic b
bbb, kKB HASE T4 BASEHENERI B I N T3 (Nakajima, 1986b; H &,
1987a, b; &%, 1986). T hlltk, ILUEED 24 BABEHICOWTOHREIES, ERNLAICD
WTHORELR, MO 2 iciTbL T2 (Zhou, 1990). $#, BAFIETL, WRE
(&K%, 1986, W5, 1991) X°HEEMEH (P85 1985, Nakajima, 1986b; FEM HAR
SBRFFeS, 1986). ALEBIMNOBEBKER: (BEEA, 1987) REENE (hEIID, 1991) %¥
P LWEEENILATRRICERIN, HILVWERIEHEL (X2, 22 THhLibTHRELE
RGO 34 FHAEHEE L, MEMAREOHEPHEEZFHLIRFL AL LI
L7z, i, BKABOMBESMAIZ, BESLKRCERBCHERL WA 2L, BAFIE
RBoEE % HET 2 L TCOSBNBFREERNERICOWTRS,

B/ HABORES T C N

(1) HE=Rna/BAFMHE B1EX £H1X)

BFFIBNOEB=RD5iL, 4§D 5 34 BABOPRELTERIZA D > Ty, Th
XL THhER S, ZAEHO FERBEEHY b WGE#HE E COLE RO, Y, ZAKEmnb
Ak, 748l Osteochilus, <)N"7 AHFt7) Barbodes, Varicorhinus, ¥ =% WFlo) Ras-
bora, Zacco, Aphyocyprisk - 1:HHEBE SN Tw5(Wang et al, 1981), ZhicitL T,
Zhou (1990)ix, Zh b DRERA+FTHY, RATLETLESZERFAL T2, T2, Bl
BIRRMFOEBE=Rr bk, MBRENLDLBbNE77AER, a4 EH, »=vr8Eft
L EDRBOREHITE T WIHEBILE RO » T 2,

SDEZH, FEREHIHELZNIZZhou (1990)ic & 2 WA D IAET ¥t 3 7 Paleogobio zhong-
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BIH RT7PTicBiTaFEfa/fagbait B 58528 @ hfrit, A &5 Ehrik,
Fig. 1. Cenozoic localities of cyprinid fossils in East Asia. Black square: Paleogene; black circle;
Miocene; triangle: Plio-Pleistocene.
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yuanensis 1243 ¢, WEOESSRI BHRERZRLNT, FoA TR, ST RER, 774
R, S<ATR, Hev B, 24 BROBRBEIEELTWEs Lk s,

(2) hEDpFHED 2 4 FHABHE (2K H1N)

L3R4S ILBEA o) HpER T B 2 A RHABREE P EOPFHHNABHEZARL T3, &
DMERER, 13 UsHTchang and Young (1936) i & » THFR I iz, pbid, ZORESR
BT 5 a4 BB E 2 CBERCEELZ. L L, Zhou (1990) i, i b ZHBETL, o
NoDEEZBEHIz, SNT AEROBL: BRI Barbus linchitensis, B. scotti % 2 £ ##}
DMIBE LucyprinusB & L TEER L, Frizic 2 4 B 0MEW R Platycyprinus- & Qicyprinus? it
W7z 774 EROBUEBMIEIED Leuciscus miocenicus 7 & 3558 o) Plesioleuciscus % §)
&L, P. miocenicus L ¥rizic 1 P, nitidus % 3e# L 72, & =V 7 HF} o Pseudorasora macroce-
phalusiy ¥ & v 2 J§GnathopogonicF L, & H b THEBHENG. shanwagensis % 508 L
7z, &bz, F=HFEROMBIE Miheichthys % 528 L7z, Z ottt Bbh aiba 24
BB, BRAROBE=Rr b7/ X7 ) AR, 77 4ER, o4 ERoEESEL
AH'H 5(Zhang et al., 1985),

(3) AFFIBHPHHHOIABHATME B3XK F1X)

BAFIBOLA 2 4 BHASHIR, BihFicERL, ZoRRE, BERROFREHLTR
B, RGREEOEREREELRE» L CABRETH S,

B LHIRHFCOWORERT 5. TEEBHEEREY L X SBOWERILALIROPY), £
OMED QEEL 227 2 %7 ) ABBNLDTEDH LN TS (FhE, 1991), 72, fdkib
ALROP2TwD (IFF-HH, 1988). ZoHE#ELADPICIE, IWWETR2H % 2 4 B
D Lucyprinus B = o ki X, 24 BCyprinus, %+ IHWEDMEIE Paleorhodeus, v7 7" 4
B, 7ng—HE, b=V EROBEEELAIEE TS (KT, 1986). 72, FREHE
63, XenocypriseDistoechodont L THERICFEINTWSE 72/ X7 AEHDLA

H2F hFiic s hE a4 BARIE T— 51k, Wang e al. (1981), Zhang ef al
(1985), Zhou (1990) & D 5IE L .

Table 2. Chinese cyprinid fossils in Miocene cited from Wang ef al. (1981), Zhang et al.
(1985), and Zhou (1990).

B it izl BB XU g

Miocene Hypophthalmichthyinae  gen. et sp. indet. Jiangsu

Miocene Xenocypridinae gen. et sp. indet. Jiangsu, Huaizuxian: Xiacaowan Group
Miocene Cyprininae Cyprinus carpio Yunnan, Lufeng

Middle Miocene Danioninac Miheichthys shandongensis Shantong, Shanwang

Middle Miocene Leuciscinae Plesiolenciscus nitidus Shantong, Shanwang

Middle Miocene Leuciscinae Plesiolenci it 7 Shantong, sh g

Middle Miocene Gobioninae Gnathopogon macrocephal Shantong, shanwang

Middle Miocene Gobioninae Gnathopogon shanwangensis  Shantong, shanwang

Middle Miocene Cyprininae Qicyprinus shanwangensis Shantong, shanwang

Middle Miocene Cyprininae Lucyprinus linchiiensis Shantong, shanwang

Middle Miocene Cyprininae Lucyprinus scotti Shantong, shanwang

Middle Miocene Cyprininae Platycyprinus mirabilis Shantong, shanwang

Neogene Xenocypridinae gen. et sp. indet. Shantong, Kenlixian: Minghuazhen Group
Neogene Xenocypridinae gen. et sp. indet. Shantong, Kenlixian: Guangtao Group
Neogene Leuciscinae gen. et sp. indet. Shantong, Kenlixian: Minghuazhen Group
Neogene Leuciscinae gen. et sp. indet. Shantong, Kenlixian: Guangtao Group

Neogene Xenocypridinae gen. et sp. indet. Jiangsu, Fengxian
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BRERINTWS,

BIGEEEE»bIX, 7+ /%7 RERD Xenocypris, 72 —ER OB B Hemiculter,
Ancherythroculter, Sinibrama, % - = HHl D ¥ -+ 7 )8 Acheilognathus, 2 4 HEt D 2 4
Cyprinus carpiod 24> Tw b,

Zoftiic, 77 —> 7 7HBOREEL b 7 € /2 X 7)) AERO Xenocyprisig, F=ABR}
DI A4 7 7 & Zacco, 2 4 HFL) Lucyprinus)g,. 7=y % R}, 7 7 4 RO ik ba o EEE s

B3k hEitc B 2 BE0 o/ BAN. T—72i13, B (1975 1988), KEiZd» (1977), &%
(1986), /¢ - B (1988) X DBIAIL 7.

Table 3, Japanese cyprinid fossils in Miocene cited from Nakajima (1975, 1988), Tomoda et
al. (1986), and Kodera and Nomura (1988).
BF4G iz piLit FEME L UHUE
Early Miocene Cultrinae Hemiculter sp. BRGREHRER | ERRAREEFES L
Early Miocene Cultrinae Sinibrama sp. ERREHERR | SRRERERERTE
Early Miocene Cultrinae ?Ancherythroculter sp. 1 EMREERER . ERRAEERESLE
Early Miocene Cultrinae ?Ancherythroculter sp. 2 BRREERER | ERRRREFENEE
Early Miocene Cultrinae gen. et sp. indet. ERRESHELER | ERRBELFERLE
Early Miocene Xenocypridinae ?Xenocypris cf. yushensis ERESHELER . ERRBEERERLE
Early Miocene Xenocypridinae ?Xenocypris sp. REREGRER  BRRBREFESRLE
Early Miocene Cyprininae Cyprinus carpio EMREERER . ERREREFERELTE
Early Miocene Acheiolognathinae Acheilognathus sp. REREERLE | SREBRARESELE
Ealy Miocene Cultrinae Sinibrama ikiensis EMRESEEER | ERABEERENRLE
Early Miocene Xenocypridinae Xencypris sp. IERERRT . MRENHRHE
Early Miocene Xenocypridinae Distoechodon sp. B RTRRT ¢ TRREHPHE
Early Miocene Cyprininae ?Cyprinus sp. kR IERNAT . IIREEDHE
Early Miocene Xenocypridinae gen. et sp. indet. MEREBRT . BRBERDHE
Early Miocene Gobioninae gen. et sp. indet. B ERRT . FIREEERE
Early Miocene Leuciscinae gen. et sp. indet. BRBETRT . TREREERE
Early Miocene Cultrinae gen. et sp. indet. RETRE . TRAEESERE
Early Miocene Cultrinae Mioculter kalabiraensis BBRRTRTY . TRBRSERE
Early Miocene Xenocypridinae gen. et sp. indet. ERTIRT . TRBHGERE
Early Miocene Xenocypridinae gen. et sp. indet. BaBwREE . TREENSERREE
Early Miocene Acheiolognathinae Paleorhodeus okumurai IR RWIRE - TREHEERR
Early Miocene Acheiolognathinae ?Paleorhodeus sp. IR IRTIRE . TRENEERE
Early Miocene Gobioninae gen. et sp. indet. iR . WREHEERE
Early Miocene Gobioninae ?Hemibarbus sp. BB RS . TEEHEERE
Early Miocene Cyprininae Lucyprinus fukuiensis e BT IRT . TEERRERE
Early Miocene Cyprininae Cyprinus sp. RRTEY . TRER%RERE
Early Miocene Cyprininae gen. et sp. indet. BERBETRT : TRENGERE
Early Miocene Cyprininae Lucyprinus fukuiensis BHE . 2458
Early Miocene Gobioninae Hemibarbus sp. JedEE SN . HRERE
Early Miocene Cyprininae Lucyprinus yoshiokaensis LEEEER . SARE
Early Miocene Cyprininae ?Lucyprinus sp. ANRBRERERN : EEILRE
Early Miocene Danioninae Zacco sp. ANRESRHEN . EEILRE
Early Miocene Cyprininae gen. et sp. indet. REFERGTATF . HEBERE
Early Miocene Xenocypridinae ? Xenocypris sp. FHFEETAT: WEBRE
Early Miocene Gobioninae gen. et sp. indet. WWEREHN . A+HNRE
Early Miocene Leuciscinae gen. et sp. indet. WA+ - AHFNRE
Middle Miocene Xenocypridinae Xenocypris sp. WWERBEN & BAN R

Middle Miocene Danioninae

Miocene
Late Miocene

Gobioninae
Xenocypridinae

Zacco sp.
gen. et sp. indet.
? Xenocypris cf. yushensis

SESRF S o BERE T
ZHERBE | SEBHESRE
RGP F B ies
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ICEFSEHFERENTWE (KBIEd, 1977 4%, 19863M).

(4) PE MY - EFo 24 BHASHE B4E F1X)

PE DR - Bt efbmEm, SO IR, 855 - EFSOR DS,
BB e 4 =ik (sanmenxia) 7 & 4*dh 3,

RALAID &1, 7 74 BROBLE B RAE 7 Leuciscus Ichagi, /) ¥7 X 3 Clenopharyngodon
tdellus, T A7 4 Mylopharyngodon piceus, 7 )% —WH DT H: B EIE Hemiculterella lon-
gicephalus, 3 4:F& o) Culter cf. mongolicus, v > X 3 WEl D~ 7 v > Hypophthalmichthys
molitrix, # =Y HBEHEID Z € v 2 JBOMWEIEGnathopogon macrocephala, 2 f BRIDX 7
+Carassius auratus & 21 4 Cyprinus carpio*FR E NTwv 5 (Liu and Su, 1962). = HFHa%EHE
X, MBEIZ(FTEINTWEY, BENFEOZNICENLNTH S,

ZOMDEMP HIX, VIXa, TAIA, a45%, @i I7NVF -8R, ~“N7TRE
B LB ROP > T3,

g4k B - BEHC BT 2PEO 2 4 BHUR(GRE. 7—#4, Liuand Su (1962), Zhou (1990),
Zhang et al. (1985), Huang (1957), Tchang (1933) X b 51,

Table 4. Chinese cyprinid fossils in Plio-Pleistocene cited from Liu and Su (1962), Zhou
(1990), Zhang et al. (1985), Huang (1957), and Tchang (1933)

et iz 5 HEMB & UHE

* Pliocene Leuciscinae Leuciscus tchagi Shansi, Yushe
Pliocene Leuciscinae Clenopharyngodon idellus Shansi, Yushe
Pliocene Leuciscinae Mpylopharyngodon piceus Shansi, Yushe
Pliocene Cultrinae Hemiculterella longicephall Shansi, Yushe
Pliocene Cultrinae Culler cf. mongolicus Shansi, Yushe
Pliocene Xenocypridinae Xenocypris yushensis Shansi, Yushe
Pliocene Hypophthalmichthyinae  Hypophthalmichthys molitrix Shansi, Yushe
Pliocene Gobioninae Gnathopogon macrocephala Shansi, Yushe
Pliocene Cyprininae Carassius auratus Shansi, Yushe
Pliocene Cyprininae Cyprinus carpio Shansi, Yushe
Pliocene Cyprininae Carassius auratus Shansi, Taigu
Pliocene Xenocyprinidae gen, et sp. indet. Jiangsu, Huaianxian
Pliocene Barbinae Barbodes (Sinibarbus) hsichihi Beijing, Zhoukoudian
Late Pliocene Barbinae Barbus brevicephalus Beijing, Zhoukoudian 14th point

Late Pliocene Barbinae
Late Pliocene Barbinae

Barbus szechuanensis
Barbus cf. yunnanensis

Beijing, Zhoukoudian 14th point
Beijing, Zhoukoudian 14th point

Late Pliocene Barbinae Malya hsichihi Beijing, Zhoukoudian 14th point
Pleistocene Leuciscinae Ctenopharyngodon idellus Jilin, Guxiangtun
Pleistocene Leuciscinae Ctenopharyngodon idelius Beijing, Zhoukoudian
Pleistocene Leuciscinae Ctenopharyngodon sp. Shansi, Pinluxian
Pleistocene Leuciscinae Ctenopharyngodon idelius Shansi, Linfencun
Pleistocene Leuciscinae Ctenopharyngodon idelius Beijing, Zhoukoudian
Pleistocene Cyprininae Cyprinus carbio Neimenggu, Erdengde
Pleistocene Cyprininae Cyprinus carpio Shansi, Linfencun
Pleistocene Cyprininae Cyprinus carpio Neimenggu, Zhajinuoer
Pleistocene Cyprininae Cyprinus carpio Henan, Sanmenxia
Pleistocene Cyprininae Cyprinus carpio Henan, Anyang
Pleistocene Leuciscinae Mylopharyngodon piceus Henan, Sanmenxia
Pleistocene Leuciscinae Mylopharyngodon piceus Shansi, Linfencun
Pleistocene Leuciscinae Ctenopharyngodon idellus Beijing, Zhoukoudian
Pleistocene Leuciscinae Ctenopharyngodon idellus Henan, Sanmenxia

Late Pleistocene Cultrinae

Cudter sp.

Neimenggu, Zhajinuoer
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®oEk B FEiticB s8R0 2 A B F—Fi3, ¥ (1965), LERIA» (1975), KH
134 (1977), %% (1983), Nakajima (1984, 1986, 1992), HE (1986), thEiIA (1983,
1987, 1991), EEMEARFRS (1986) X D 3iA.

Table 5. Japanese cyprinid fossils in Plio-Pleistocene cited from Uyeno (1965), Uyeno et al.
(1975), Tomoda et al.(1977), Yasuno (1983), Nakajima (1984,1986,1992), Nakajima et
al.(1983,1987,1991), and Research Group for Natural History of Lake Biwa (1986),

W% oA jit e kOB

Pliocene Cyprininae Cybrinus sp. ZERBAME | SEEWEN LT RE S HSE
Pliocene Cyprininae Carassius sp. ZERAWEH | TSGR L RE R
Pliocene Gobioninae gen. et sp. indet. ZERKWEH | SEEHEN TR F e
Pliocene Gobioninae gen. et sp. indet. ZERXILEH . SRR LSRR R
Pliocene Cultrinae gen. et sp. indet. ZEBRKLBH  SEEVER LT RETHSE
Pliocene Xenocypridinae  Acanthobrama sp. ZERANAH | HEEERE LR R
Pliocene Cyprininae “Hypophthalmichthys okuyamai™ =BRXHF | SEEHFEH LT REFHEE
Pliocene Acheilognathinae gen. et sp. indet. ZEEKIER SEENRY LT RE PS8
Pliocene Cyprininae Cyprinus (Mesocyprinus) okuyamai =BRAWEY | HEEHEE LY REPHEE
Pliocene Xenocypridinae  Distoechodon sp. SEAETHH  CXBRRERR

Pliocene Cyprininae Cyprinus sp. ZERGHETE  SXERNRRE

Pliocene Cyprininae Carassius sp. SHEPETHEH | SRR RE

Pliocene Xenocypridinae  gen. et sp. indet. ZERIRENE | HEENEREILR R LERE
Pliocene Cyprininae Carassius sp. ZEHEROURE ¢ SRR RILEE
Pliocene Cyprininae Cyprinus sp. ZEBHRET . SEEMERE LR EFILESE
Pliocene Cultrinae gen. et sp. indet. HBERPHA . SEEHMREEAMUREPEHRE
Pliocene Cyprininae Carassius sp. ZHEAPEE . SEEUBEMURAETERRE
Pliocene Cyprininae Cyprinus sp. ZERPEE . SREMEBHAILRETESRE
Pliocene Cyprininae Carassius sp. WRRTEN . HEEYNERT RN ERBE
Pliocene Cyprininae Cyprinus sp. HERPEE . SEENEHTERBERNTRE
Pliocene Cyprininae Carassius sp. BRI AT . HEEHERE REa
Pliocene Cyprininae Cyprinus sp. HRROHA . SEREBYEEHEAROLE
Pliocene Cyprininae Carassius sp. HERPE . SEENENNEREREERN
Pliocene Cyprininae Cyprinus sp. HRRPHEN] . SEREUBHWERERIEER
Pliocene Acheilognathinae gen. et sp. indet. HEREFEE . HYEENMEEHERERELR
Pliocene Xenocypridinae  gen. et sp. indet. HEREFE . ZEEYENHEREREER
Pliocene Leuciscinae gen. et sp. indet. A REEAET ©: BBENE

Pliocene Cultrinae Culter sp. KRBT . BENE

Pliocene Cultrinae Ischikauia sp. KAREEANT © HBENE

Pliocene Cultrinae Megalobrama sp. KRBT | BENE

Pliocene Acheilognathinae Rhodeus sp. KARBENET . BB

Pliocene Gobioninae Squalidus sp. ADRBEANT : B2EIIE

Pliocene Xenocypridinae  ?Xenocypris sp. KAEBEHET ¢ HENE

Pliocene Xenocypridinae  ?Distoechodon sp. KASRBEAAT @ EENME

Pliocene Cyprininae Cyprinus sp. KAREEHAT . BB

Pliocene Cyprininae Carassius sp. KAWEEHET . BRENE

Pliocene Xenocypridinae  gen. et sp. indet. AR - BRAER

Pliocene Xenocypridinae ~ Xenocypris sp. KA VEARET | KRR

Pliocene Xenocypridinae  Plagiognathopus sp. KARIEHA] © KRG

Pliocene Cyprininae Cyprinus sp. KAREGKAT | KRR

Pliocene Cyprininae Carassius sp. KVAIARET | kR

Pleistocene Danioninae Zacco temmincki KRERBTRNT @ RESGRE

Pleistocene Gobioninae Hemibarbus barbus KRR ¢ BOERRE

Pleistocene Acheilognathinae Acheilognatius lanceolata KA RIATEHT ¢ RIEEN

Early Pleistocene Cyprininae Carassius sp. BRBKET  AEENENRHART S LS
Early Pleistocene Leuciscinae “Tribolodon™ sp. BREAED  SREEVEHEAREERELE
Early Pleistocene Gobioninae gen. et sp. indet. BRRAET | S REVMBHEZNRAFEstLg
Early Pleistocene Cyprininae Carassius auratus ?gibelio ERRAET | AREEVRENEE R GRS LR
Early Pleistocene Cyprininae Carassius auratus subsp. HERKET S EEVBNENEAE LB
Early Pleistocene Cyprininae Carassius sp. HMERXH A EEENRE RS R
Early Pleistocene Cyprininae Cyprinus sp. BREKHET | AEEMENRE RIS
Early Pleistocene Cultrinae gen. et sp. indet. BRWKHET | S REVENZE R E LR B
Early Pleistocene Xenocypridinae  gen. et sp. indet. ERRART . ARENENRORE LR R LE
Early Pleistocene Cyprininae Cyprinus sp. EERAET . SREVEHZH AR LR RN
Middle PleistoceneCyprininae Cyprinus cf. carpio HR R - LR R BB LR
Middle PleistoceneCultrinae Ischikaia sp. WRIEAEW | AREVEHRERE G
Middle PleistoceneCultrinae Ischikauia cf. steenackeri WRERRAERT | SEEMEHEHRE L
Middle Pleistocene Xenocypridinae  gen. et sp. indet. HRRAED . tREYENERRFEELE
Middle PleistoceneGobioninae gen, et sp. indet. WRRAHET | AREEHREHRER LR

Middle Pleistocene Cyprininae Carassius cf. cuvieri BRIRAET | AREYENRERE NS E
Middle PleistoceneCyprininae Carassius sp.’ BRI | AEEWERRERB L
Middle PleistoceneCyprininae Cyprinus carpio HRIRAHED | SEENRHHZEHRE I HLE
Middle PleistoceneCyprininae Cyprinus sp. BREKET | AREYEERARRE RIS LE

Middle PleistoceneCyprininae

Middle Pleistocene Xenocypridinae

Late Pleistocene Leuciscinae

Cyprinus strideniatus
Distoechodon sp.
Tribolodon cf. hakonensis

BRIAEN
BRRET

L REEENRERNE G

BAER © RS
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(6) HAFIEOEER - BEfrikn a2 A BHaHME (B5%K, F1X)

BAS & ol - Bt ARIbAERARER, ZER»rLEBRIEITHHTLHE
BUBE, XSROBKEMODEER, RAAHMOBRENREL L THS,

BE>LBRAT 5. EHHRRKENT LB, L3, F=AEROREETHEHT LY
Zacco temminki, 72y % WFt o) = I 4 Hemibarbus barbus, ¥ + I HEFH¥ ) 2+
Acheilognathus lanceolatar (bR Ro% 5 (L¥Id, 1975). F 7, BREHEHKIC bR >
T, WEEILAIADPY), ENbHIZ 7R/ X 7)) AR Xenocyprisig, Plagiognathops)g,
a4 Wl 2 £ BCyprinus, 7+ BCarassiusicAEI N T3 (hEITH, 1987), 72, B
i BT 2 BEADhD O LBl LA R RICRRAI N, T bz 7 Vg — TR0 Culter
&, Megalobramalg, 7 % % )& Ischikauia, 7 - ) %7 ') AMFI Xenocypris)g, Distoechodon
B, %) T®WRl0xT 5+ TBRhodeus, 727 HER) R & v 2 J§Squalidus, 3 4 BRI
a4R, 7THRIcRE3I TS (FEITH, 1991).

HREEMER, LI, 77AER, 7%/ X7 RER, 70y -ER, - TER, e
v AER, 34 FEROLEOHRER{GAV RS> 2. —omTEEINLDIR, BEHNOEE
HTh 25 T 7FCarassius cuvieriRe7 ¥ % Ischikauia steenackeridfll5etE  Bbir b
LbOHFRARBLEBNENLBIC L > TR b BNDLZ L TH 5 (58,1982, /¥, 1985 ;
EEWEREIHRS, 1986).

% 3

1. a4 BAMOER L oME
1) =4 EREIEORE

HEZRH LIBBETRHOIRER{LG (Zhang et al, 1985) A B-o% 2 i3d, EEENESL
(Maoming) 5 &, Cyprinus maomingensis HE& 2 L Twv 5 (Liu, 1957), 35k, WA 450
PHHTH B LEZ LN TWwizh, HUAHHE S cEIES h, 35, 24 BT%L
2 4 ERIOMBEMGE TH 5 & STV 5 (Zhou, 1990), HE=ILICITMEBBED 2 4 HEHR
FHERBLTw2L ) TH 5,

IATERHINE, 7TFRIN—TELa{BIN—TLhbdh, TNENEHLICHAT .

T7FRIN—7Tik. PHHEL, &1, H@IRE D Lucyprinush* v [E & B A5 B » & (Zhou,
1990 ; %%, 1986), HE T & & iz Qicyprinus & Platycyprinus g & L TREI LT3
#* (Zhou, 1990), Bl4BN 7 ) B Carassiusiz, DFEED SITROD - Tviiev, G- BFPHE
ic% % &, Lucyprinus, Qicyprinus, Platycyprinus & v»- 127 F RO IHGEE % b SHBEB IV
(&Y, 7FECarassiusi*plE, BARFNE LIBT3, 7FRIN—TOHUBL 7 — i3,
PEE BFNETL(—EKL T3,

IARITN~TTIx, REE BAED L a4 BH, Cyprinus carpio (KWiTh, 1977; Liu,
1985) b 5 Wit Z N & i3 R 2FECyprinus sp. (KEII A, 1977 2B, 1986) & LCHEI N
T3, KHEiI» (1977 DEWBEND o 4 BILAIR, WEEOBEHC. canpio k Ric 2 & ¢
FTTIEHIN T3 (ISR, 1982). F 7= Liu (1985) NEH O PHHKED C. carpio |3 WHIER
DR LW BB N I2B VT, Mesocyprinus BN L DHEENT W2, C. carpio Db
NDERL->TEN, FRBICHELDHD, Lid>T, hEthcid o4 BRBEL Twizd, B
£ C. carpio CHERICRZEINL DDV oTz, W2 LT,

¥, HRENERY LIZKED 24 BOWEEILER2P 258, ZodT, a4 C. carpio
EREEAND O, FHHREREE CHBET (BEMARLTES, 1986), REREF,
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& Y AEWIEN C. stridentatush* B> 5(Nakajima and Hattori, 1992), F 72, BAEZHER
BB 12T 2453 5 Mesocyprinus i) C. (Mesocyprinus) okuyamai i B RED» LR X
w3 (Nakajima, 1993). #&# £ #(Liu and Su, 1962) & #(Uyeno, 1978) NdHish ¢3
T2 C. carpioh 5 S N T B DT, HAERICC. carpio’ A - T X 1=Dit, HEEHOBEEBOH
THENFL O TREWH L HBRINS,

Bbic, HREMOLERE, bV > X 2 EFte) Hypophathalmichthys  okuyamai  (Naka-
jima, 1984) * L (R INLILAR V> X s HRD LD TR L {, FEOLEE=ZRDIFEFH
DWHIEEILR & Fl—D b D Th 5 Z & ¥ X LT 5(Nakajima, 1986b),

Q) 7%/x%7) ABERHREOME

7/ %7 AERNE, BANPETII NG —BRAEE L LA TEXRLTWE V-7
TH5, LrL, PEHTHOHBUL, HF Y EL v, BRFEOFE=2» 5 WEELA SR
27 1) (Zhang, 1985), HEHEORHEID & HEIED Xenocypris yushensisiF#EI N T3

(Liu and Su, 1962).

ZhiNLTC, HANBO THRPHHS S, RBRAEEEE, BERROMR (TR) B,
ANBORELRBZIILHEL nEIH 2 (KRS, 1977, %%, 1986). S bic, W[
REENZEBENDHERDOP T, TDFLAENZDIN—7TDRHEE TEDLNLTWE LW
&5 i BRI B hHHOBRARICE, 7€/ % 7)) RABRHAEIES L Tw, BFRFIBET
%, DWEEDHRIAEI I CE SR 24, £ THRERL 72,

LZAHT, ThbD 7%/ % 7)) AERAEI, BEBD XenocyprisBEBRIEINTWS D
Dh%Ew, LL, dEn 7€/ X% 7)) ABERAFNOTHOAERE, BEDbnliE-Tw
5 Z A TR S (K E, 1976 ; /N5 B4, 1988), #MR TH 5 WHEMEA V. Jordan
(1919) HerE A & e L 72 Iquius/B i3, Fd =3 > B N Twizds, 24D 2L/ X7 ) 2
ERThH B LD, KHEIEZD (1973) KL TRRENTWES, LizdoT, %L nhfito
7€ 7 %70 AERHAIL, Iquius]BiC 7 5VTHRMED D 5. Eh LI, WHEROEED, 77
/X7 A8, BICTHROBEIMHRILL T2 E2Z L5,

(3) 7% —ERHREDME

I N —ERHAEIZ, PETIEBAEOTESR BRI E TE(HNTwicw, BE
FIE T, TIPS & B4 B o) Hemiculter, Sinibrama, Ancherythroculter X & 12 B D
Mioculter s 3 LTV 3 (KEIZA, 1977 ; 25, 1986), ZHMBDL»r72iE, 7€/ %7
) AFHERE L (BT 3,

B - BTS2 B 2, PE TR, R & Hemiculterella)g, Culter B, WNgEH & Culter
BHRRANS, BAFIE TiE, HREMR AT ORI, BeNEd &, INEN{bA & L T Culter
B, Megalobramalg, 7 ¥ 7 B Ischikauia, & LICBORESTETVEWL DL EHHEI N
Tw3, BARFIE CREBMEIKROEBEETH 57 5 4 L steenackeri % B> THIE L 7=,

2. A BABHENEE

EbLEHVIABobER, 3 -9 v 0iBiss bEN L 72T 7 4 ER o Blicaji(White,
1931) TH 5 £ ST E /2, Cavender (1991) i3, ZHRIEICEMZ b b, 24 B ThwWv & HBTL
.2z kirh, 3—awdp b, BEEHED LIS I T a A FofEIE & ko e,
L7zdt> T, PENDZKEMPLHBEENHERNMMLAI R EWLRIC X 72, =XkEH
DALAIR, T TRBRL L ) ICREN EEATFURBICD 205, N7 AR 2 4 HRHE
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DFRDEHHICERL T2k ) TH B, 4D L ZAHRIENFTEL L b DI, HIEEOWHEHHL
& Roodp o 72 2=y J RS Paleogobio Th 5.,

RT7OT2HNT, HEZRD A BAHEMBL TA 2, 30y ,TR, 77> AN
itk & v7 74 mEto) Varhosticthys )& & Paleoleuciscus & D&% 5 (Gaudant and Rousset,
1979). L7 P T D) T @ikl 5ix, 7 7 A Wt Rutilus/g, Paleotinca)g, Tribolodon
B, 73N7 25EF} Parabarbus)g, Eodiptychus)g, 3V 5 v 7 AR Schizothovax]BH
&2 T 5(Sytchevskaya, 1986). BT P TDAR= F I 5i%, ¥=AHklo Rashora)g,
A Wk} o) Thynnichthys)&, Osteochilus)B, »<)7 ZHE#F}+o) Puntius)g, Barbusi®, Eocypris
BO#WEHH % (Sanders, 1934), ZNLDEADWL OHPRBBER LRI N TV, HE
ERMCAYPBERTHLZ LB, RELETUEXHZ L) icBbiis, Ll
Lhtdh, EPPTP, 727, RET ST, I—uvOmE=itn a4 BHbafEHEIE, X
EBEnhL{, Zorficix, 774 ER, F=AER, ~SNTRER, FAER, v
WV AR 24 BRI L2 RBMESERL TV, 2oy, Zvy—EFR, 7€/
X7 AEMEC S RET P TERET L IN-7TREIT N TCwEWZ L HEAE NS,

ZITC FRETIPTREEEZRET. hEritic ko THPEOMEMIL, BB LEWZ
¥, HEEROF=AER, ST RER, VISAER, SV HTER, o4 BERHEEE L
YLABHNERE Fch 2L HIcB2 5, cucL €, BARIBTR, TCB~xL2L)
I, 7%/7%7) WA 75 —BREE, 3 by TERDREIK S 259 TEASIE
BN B, 6 AR RR, BREWICUBRT 0 TH 2, MEMIMbEZ Lic L -
T, BROVAVTRBPEN, RTP7 (FE) oBENAEHIZIZIZERICETS. 2h
bHb - 72 BBHINE, &0k, KENEICIEDD, B REHE L it ClrEEf->Two
2, X BT, 7€/ %7 RAERHL, MR (B 213 IquivsIB) 2 & BLAIR (B 21X Xenocypris
J&, Distoechodon)g)\=7c V), 2 4 TR CIX Lucyprinus Ji=o Qicyprinusjg, Platycybrinus)@Bh<HE
WL, 7 RBCarassiushBiiniz, aAER, 7Ny —EF, 7€/7%7) AEFHCOWT, H
EHs BAFIGENILAEE 2 Mic L i,

3. FEABABUEORKIL & &l - B

Hritic i 2 KEEE BATIR? 2 4 BANMHEZ BT 2451, F2RicRLELjikc2
AERC, HWHE LFEROWE TIBORIRONDEZ L, T, WBE=RLHEINWIE7
/%7 ) AER, N7 —BERAENEAFIETES L, KBTI, Ronlwnw L30T
2% (-
CEIAT KT VT O aALABABHEEEROT 2FR=ER A BABMTH 27/ X7
AERB L7 N7 —ERHT, R F IR, BRENICHBT2HIT TH LA HLWE
BEFRILSES &) L. WKEBBOKRBE LSOO TR L & 5 BEEHN—D L LT, FHiC
JEWEDFENFEZ bE. Tz, KL BAFIRTIET 2 BHFAET 52 i, WHRT
WKRDEB L DU 2 EZETDE XUV,
INFETRELPIZINTWE 7,/ X7 RHRB L U7 VP —BRORZGMAIE, Th
LARIHRHD BATHEL, 0%k, S~ EHriic 2 - TRBEREIC T/ 2 HK
LTwo/eZ b &RLTw3 (F2H). HAFIRICH W TLE 2 ERHE ENY 5 TP
(17~19Ma)ix, HHNRE, BIRE, EXILRE, HERE, BERE, HiEHE TR
BB L UBEERE ML NTW3 (B 1R, B3IK). TbNFMIZRACHTT» &Il
Mo TB LY, FICHAEMICEPL TS, 2ok ) iz, L2 BRy L2z



R BE3 - Bl R
um||llllTmlummllllmllnlmlllllmlllllollnllmllmlllm A01RTIE0I0008FREA0C0BAT0EE0A000NIBO00N0E0NRaN00ER0BNO0ONEON0NO0sONBRannOtOR0t{RO0enan0LsNnDRELD
tsp. indet. us scotti Carassius 5 Carassius
TH=7 Lucyprinus linchienshis Carassioides

Qicyprinus shanwangensis
Platycyprinus mirabilis C. (Cyprinus)
Tn—-7 “"Cyprinus carpio" Cyprinus carpio C. (Mesocyprim
- Lucyprinus fukuiensis Carassius sp. Carassius sp. Carassius
= Lucyprinus yoshiokaensis Carassius auratus
Carassius cf. cuvieri
Su—7 Cyprinus sp. Cyprinus sp. Cyprinus sp. C. (Cyprinus)
Cyprinus "carpio” Cyprisus (Mesocyprinus) okuyamai Cyprinus stridentatus
Cyprinus carpio
hE TR R R R RN RS R NS AR SRR NN RO R BN 00000000020 0aRO0URNRNRENTUN)
Hemiculterella longicephalus ‘ulter sp. Many genera
Culter cf. mongolicus
L3 ——
Mioculter katabiraensis Cultrinae, gen. et sp. indet. Ischikauia
Hemiculter sp. Cultrinae, gen. et sp. indet.
Sinibrama sp. Megalobrama sp. Cultri "
- - ultrinae, gen. et sp. indet.
Anchierthroculter sp. Ischikauia sp. Ischikauia 3 P
Ischikauia cf. steenackeri
fEF == S STt s mat T - S a's = S T e 2= --4080600000020000800000006000800000000000950000000G0T0T0000000T008EE0B000T0L00RHRI0IAOAOEO0R0ABRETL
Xenocypridinae, gen. et sp. indet. Xenocypris
Xenocypris yushaensis Distoechodon
Plagiognathops
Acanthobrama
. Xenocyprioides
X5 B —
Xenocyprinidae, gen. et sp. indet. Xenocypridinae, gen. et sp. indet. Xenocypridinae, gen. et sp. indet.
Iquius nipponicus Xenocypris sp. Xenocypris sp.
Iquius sp. Distoechodon sp. Distoechodon sp.
Acanthobrama sp.

F2M FERICEF2FELERNEND I/ BABHOKE, oL TR, 7x/ %7 XER,
INE —BEROEEENIAEZRL 2,

Fig. 2.

Comparisson of cyprinid faunas between China and Japan during Cenozoic Era.
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Bt —o & LCRbEi L B A B0 B AN R BMBrE I ThbZ 2R LT
%, T4 bb, 17~19Math, BEDILMEERETH & AT W7z 2 HugiZ—DDH TH - 72
P EZZOWBOKRIIATIERICITERTEZ L HICERKL Tk, LtH#EEINS,
D KEERGIIE TH A4 <> P 1 DI BARBER ST b s, FRICOVWTHWLD
POETNHFREINTBY), BAFEDOHME I HHMERT - IcEITWTHILIN TS
(=M, 1988). T4 b b, RifIhHttn HAFIEIZ 7 4+ v =/ 2 HA L AL A A
P tTBY), ZNLIKRBEOFICH > TERRICMMEL TWictEZ o Tnws, b
DEFNTH BABIRIC WKL EAT 5 LUATIC, £ Z3BKOBAKIRTH - 22 L #EEI T
% (Niitsuma and Akiba, 1985). L& LEABAOLEI D IcoWTRELSERIN T o
. b ADSRIcE D LENERIE, OBl Co—onhEEEL252 b
b, ‘
o E7, BRI X5 IR o 4 BHABULE I B AR Tk ( RRRPEZEHR
THEHRLTWS, ZnZ i3, BAREBMICIEL > Tt F2 b3 PoKiBshis &
HEL T LTRSS L2 L 2RL T3, Zhb 243, LiED BABERE TNV TH
B AL JIEAEOBEAMCAHEL THBY, Lid, NEERE LSO B AS B 0N
PO T, HOLEVRHROMBIDA T IHBOAVEDTH S, Thbb, H{rbHLEENE
il & KRFEFRZ DL CABRYDY), LA LBROEAZRLR, P LZT T 2BHTHLE
L, ZoHBIZE BRWEEADEAKDTEAKBDAOD—DTH - 2 REEIEVESZ
b
HAWEZEWMBEN—DOTH Y, ZOHBBRER, —RICHBPSHHENTIN) 774 >~ i
$oTRIMBINZEEZ LT3 (LLBk-hHE, 1989). V)77 4 > 78Iflici3, %< DA,
H L2 HBEPICRKDTABIRBICERKINL D LHEIND, BE, HAEABOBRICE
BICBHEL Tvw2 L SHN2 HAFIED BABHNO TEHBHHORICIE, V774> 712D
Rk & N7 HERRA 2 W) B 5 W IZIBEDO MY TR L T aBlra b T3 (1L,
1989 ; Yamaji, 1990 ; #&4: - K#, 1991 (45, 1992). BirH L URIA—EKTHZ L b,
BAMHRTH 7 €/ %7 ) RAERR 7 V7 —BROBROAIE LMD BRD—D L HEES
NBRABOERIL, BIM) 774> 7LBEELTWBLER S ).

B 5ic, KEBEOBRICIZA R— Y 788 i & BRI L 2 EEGERE % b ol
HN, TNLDHIBLIRKABOT L WIN—7TOHBUCB L CTEE IR L % 5 HElE2
HoTwad sz &), '

B ABEILHDBICH-T, MROBHEEG 2 TL 2 7z (5H) BES AR
MEZWRBHEER L L CICHOF—ERICHELRT 5, 4, LAEAR LR T 282 %
52 T 23 > 2 KEWERE L, RIGERK, AR —K, BEEKKICEC BHLBL ET S,
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