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Comparative morphology of Cyprinid fishes, the Subfamily Xenocypridinae,
with a comment to the systematic position of the fossil pharyngeal bones collected
from the Miocene Mizunami group

Yoshio Tomopa*
(Abstract)

Xenocypridinae, consisted of four genera and ten species, is a group of freshwater
fishes endemic to the continental East Asia, Formosa and Heinan Islands.

This subfamily was, however, once the most flourished group of fishes at the Miocene
lakes of Japan. The next appearance of this subfamily was recognized from the Pliocene
lakes in China. These facts inevitably lead necessity of the further historical study of this
subfamily to clear the East Asiatic geohistory. In this direction, osteological study of the
recent forms should be the first task for the discrimination of the fossil specimens, how-
ever, such a work seems not to have come out until the present.

In the present paper the author gives the result of the gross morphological study of
the four Chinese species each of which represents the existing genus respectively.

Morphological differences in the pharyngeals, their teeth and the number of tooth
series between the recent genera were already rccognized by CHU (1935). Based on these
differences, CHU proposed a model of evolutional direction in such a series: (Xenocypris,
Plagiognathops)—>Distoechodon—>Acanthobrama**. A parallel trend is recognized in the
number of gill rakers of these genera.

From the scrutiny of the feeding organs, however, a different interrelationship beco-
mes possible between the recent genera. Moreover, fragmental knowledges obtained from
the study of the fossil specimens suggest the existence of extinct genera, which were
provided with characters of both Cultrinae and Xenocypridinae.
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Xenocypris #FHEBHOMAIZ BAS D SIL FBRINZ 12, FTHAFOEE 2 Hit
UTHL CEMBBETHS. UPLIZDFV—FIZERCEHELZWIZT TR, KEEOR
KBt 20icy, MEOERZEEICEOP -2, KEH « INF « hE « &5
(1977) BEEBADOBKALBHARDWT M2k AHicds, &5 UIcHEE» b AHEFITIzM

* WV FHAE A7 National Science Museum
** Pseudobrama in CHU (1935)
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R 2 IRETE BWEABD{ g o1z,
SEABROBRETIITNTOR (4B) 2RETI3Z1HOEAZBHTICEMNTER
DT, ZOFKED S b, EERECHK > THREL, HRRREORMEHMET S L LIRGED
{CAEDOPRICEIL TN EE A,
CCIWCHEREAR* 210 HO i OKEEYTIETTE « MESCE#EER 72 5 M D
KRN TTI S tEBRELAEER - HF F—HLcEegE2zER LI,

RE2HHE
MEICYDT

COBERORUITEEITHRATEELHEZ 5, METRE L TH3 (K1), Cau
(1935) iz X i 4 BOWEE S LMWK It (Xenocypris, Plagiognathops)—Distoechodon
—Acanthobrama & 5 HELRFIDH D, BOL DI ERFKREBTTATNS L), Kl
FolmzEd 3 WEILk > THERPZOHET S, AR AEENFHEEL, KEIL
B, 303 AEICELCERZCNTH D &b, SREANIYRKESEHRYO P2
5 (B, 1964) 7s&, HEIZBT EIREMN > TN T, CHU OEH U It—HR~NDOH#k E»
SRR E—FH Lz,

BB THRAUIEAZIERBICOX 1HTH b, MA&EE Distoechodon i3 1 Mk, ZD
fbTiz 1R 2% 2 [HER SOOI R TH 3. Frciddic R U T3 EIOH A 2k & Cau (1935)
DOWFBITHE - 12,

BEloRR (XK 38-42)

Xenocypris argentea GUNTHER (Pl. 38, 40).

EHBREIVEL, PRERAANTATESD LS LM EEL, B EHE 2805 5
BoTa., fIEHEFREIVEL, ZOTRICH > THEEPBHEEL, BIHMIPO. TH
H2THEH»5A5 LAEBELCHEENR, CHTESE RN > TEE L, S lEo
MTRIZN TV 3. THERRRICEL , 7D KECHTT~ S AERTRE 5h T
THEHEBOAEREEECHIET 3. D2 ks LML L XM EHBRIAMTANERL, 12
A2ATE R EHBOEIBFO@EVIEY, FEETRSEIOAEKRE TT >»H LHEFOD
it d. LHEORBREBENCEB CssbN3. AIEEF2MAOCMUNT X 5 et
U rcEhEid (kinethmoid) 3 AETHH, Z0 i3I EH E~NRHUBLTHS. UL
DX 5 BABROEBONRICENT WM TOIXTA, BRFLMITRMEET 3] &ERER
INTHIDTHS. 1z, AL ULTHAIN AR OBOKNHKIILEDh LT
», FRHIEUVTTHIPZHIBRTITENTHEDODNZ LB,

COWFOZBEOMEIE 3 X SWHTHE (AR, 40&£41) OFi#ug Cru (1935) ks hT
Wh, ZLTAXTIREL RERT NS AL > T3, Xenocypris BOMWEF 3, B
U4 BDIBTH o E3ERESOLE LA L. a4 FOMBED S DIt~ TEL BRI
BELEIHERESAZZL, ZOLMIELD S DIKHEXTEEFRIEALVLTIEEL, S5
BTN A8 H - T, i (Lab)** OREBE LT HRNTH 3. WHEOH

* 2 O@RKAYBEENS. ERO—HiIATCOLERL (1977) OEH L OHFECHILTHNT,
COMMERND 5NZDT, A & S ITSMUTHE 12,
** Lavator arcus branchialis. MATHES (1963) i€ X %.
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fLifi (pitted surface) (Z4BD 55 b - & B HMANBEE THH, PIIBIZEL Mfd 5. £
1 DI ORIF A & FEBIBICIZZEORES LT UTHE-> T 3. AFLIEIZATZE LI Tl
BRER2ERLUTH D, BIA~EABIZE S T3,

MHEE B & BIHEE O § D & U TREEEBEOREBLEOMEC 2O THRNS ., AFHTIREL &
TINER U o WHEAZE IS B EH  (suspensorium) DEBNCEL, KELHRZ2 5L THTH
UiH 2 B8~ i (Rabdi)* OfHEZIEAL T3, WHIHZEAELD BRI i >
5A% LEAEZE L, ZOHRMBIZEL L ZATWS., LEGTHEIEE DR 2 8 5 /A5
Bid s < i3t MHEE OEFIRIZ LM PLHRITEE LU TOTHERD { Zaicxt
5B,

MHIHE OEFIHEIZ TN S TRESEELT 3. Tubb, HRTXTRETHH, KEHIIZY
3 #ih U oM 2 22 U Teimicay, midiB Tl s 60° L, 70—80° BRI L T
3H5, #9270 U o et Tt & 45° DITOBA TR S . BWATDETIZE 3 { kifi
fh AU, T oMEMBEIEZ C TIEREemOm & b e, £ Eias) o sig o N i
B2« 3FIMMBHEL, 35LEED WHEINII NI BNTATNRIY, EHEOEKET
i [HAKEE] (Cay, 1935) &L TRITWZ SR TH 3.

AFEOMHAF IZMIT T ELIKCEEL T 3 5HEMCIZa A OEAF S EICHERTY 5
, &3V LEERECDNEBYZRES Lobh 3 (5, 1964) &—HT 5.

Distoechodon tumirostris PETeErRs (Pl 38, 41).

U EEEcgbn, LB DIREEL TS, EHEFRAEICPI BN -2 5
LHEL, BORIMRIERET 3., AL~ EBEHIL T 3 4O EHH A ORI SEimhs 4
HANTERL LTV 3. B ESERRES b &I BESHIRT, ZORPRBRAIEL H 8id BHU
ICAERTEE bh, AERGIIGN > THEiidT3. coXk > afEDIY, Azlnice
SHEFEESAIERE 2 THONIUV T T MERICUNTONERT 225, A EHFERRIL
FHAHEOTRAEDNS C L8z, Wi E Kk Tosbh, LFHEEFREIFEI DI LIKE
CEHULTVS.

THEREBSEZCEEL, kB, TH» 543 L=ZMEZLS L THRBITIH - T
FOAB~NEHL, EHOWE MG CHAT 3. WA OIRRICIZEROIEA LU KA
DBREL, BB LFIRO L THEIIEAERB DO TEZ2IEKT 3. Azl E &
i LD AMRO I TEOLHZOM S EN T, EHEOMER S faih~m 5
», ABRRBHEF—PRTHZ2ANI, BIELO XS b0 LBbNh3. COT LA
BN KT OB PHEZME D &2 DB DR BBV, AFOAZMMB ELITKE L H—X
FIRP 2 L3 D& 3 s b L3 AMICE > THITH 3.

IREH B BITRIC R TIRER S, AIREBLBRRBEOZTAIINDZ 58K 190° 222U,
FLEH DO ANZ TR . HEE DM PR IO EMR TR A8 BHT 2 8%
REHLUO., —AKUP2OEROREI DK KD bHBREIN 2K - 1255, Cau (1935) KX
NEBRBRIZEL, BZE3HBALTNS & 5. FIREORMICE > THARSAS L
HRELU TOTEHOPNLBPIN TN S,

BB ORISR L R 3 BR22U, Wi TicEMNZ $ 2 ZHL=MAETZ
DFIHIN L RABHNILAL, fi (Rabdi) OfF iz ATHEIE E@FEEL 2. IHTAZE R

* Retractor arcus branchialis dorsalis inferior. MATHES (1963) 12k %.
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OB L D> 5 3 LRI L LI iEl 2R 945, CBARERL, Che2E 5 MEHOE
& SEmR 2 229

KREOWIEMIZ 25 THB. FFIRD I BRIGTD 1~ 2 KR H 5 0 izikicib~<3 Pla-
giognathops TITADS, W T IHRTOMTIZICN SO &R T KRATBEH 25U, W
e oZ HBNATY D, KEMIIE L TRIGIZEREESR 5 Nswy. ®BIF D
DDEIL UM S DT2A» 525,
AFEOFBARBEIHEICH TR L FEL, FIMES, MRL0E 4 EOE, NHEE
BRERWSZESIERELTN 3.

Plagiognathops microlepis (BLEEKER) (Pl 41).

L DA THI2HOPBMEHRZ Y > T3 ey, ZFHKEBT 3. 2 LekinciT
Xenocypris 1Tix 3 Ty, KEOEBIIENEHcssbhTns, OBDOFEKIE Xeno-
cypris L2 EAE—BUTOS. WEHERZ Xenocypris & XL LT 3H5, HELOELNIT
BHEZIERBRINCAREZROTVS . LA EHOPROMmERREL, FiERo
Pl OBIRIL IR Distoechodon & RIS 3 . T FLIE ORIBISICIZ T U 1o R RS
ErkRs, HFHED 575H (dorsal surface) e CHIB OGS FRET 3.

FEEBIAE ORI IZ  Distoechodon O DEXHOOHT FLT 3 Z D LM AL
V. E 2 F O OEIREE Distoechodon & [T AERD B I EEIRTSH 5.

WREEE Xenocypris argentea & {L T 3 D3JEHici3d T OFICA b 3 RIEDEIRZE/IZ
RIS, KERIZV2Z 3P Ta b, TOMLORH, hiloRE: Xenocypris &—
M9 3.

Acanthobrama simoni BLEEKER (Pl 39, 41).

A2 oMz Ficd~ic 3B &z b Culter HFEOHIMNEST 3. 4780 bRl S
HiEX L RBEL, ZOTHBIBAERZROTH S, FHEBOREHS LERO#ERIZ EFRREL T
WIENIEHARMAL E SR EEER EEE X VAR 3. A EEBOLMTIREL O
IARAED X S IRHEEL I ERREBA NS,

THERMO 2 1 BB ~hEEL, FiREAERTHRE SN T3, TH2 NE» 5
A% EAZNIATERORBFM 2R L THIZAI TV 3. AT I NZ 202 5P 3.

MHEE B QR BUIRIGE OB L I3 Re b, ML WL TETHTHIAEIRR 20 Z &L, L
rEERZEORAIR SN, AR EBRROLIZIFLIEAL, IEEDORMIIKA - T
HILABPLPHEL TRIREE 2 TER L T0 3. BIAREBMMCEL ZHUL TV 3,

FEEHTE OMRIAZRII A B THmBE22L, EHNAWIZENTTRHL, Z0
FII KPR EL AL THEEOCEB2 ERT 3. FEHBOWMmAILicH (Lab) 25%#
T 5. RESEHBLBOFRMIEED» 543 LR 2 N—MEZRL, Th2H5 AERE
W2 2d .

MHEHBI 720 Z D MRS, BRATHIE TN THf 2 28 U Mo 5 & A2 § 27z, 1|
SHEIZTTIER 2 2 U, BITON TIZ COBAMER . 7270 U BN OD HE 720 13 B A T A5 i &
YRETATEIH DY, 45°ETAH LA Nk,

ZDBDMDK S S HEBIZTEE U ICERO F — v, RPOAEOBE, 120—1501 & 5 #HHH
Th-T, Kz 7V ZHROHHZ § > T3 ERZVWA, MEODFS 2 Lo ABRE
UTHELILDThD, B3 B ERRE3i{Dm2zl->1cbDTH 3.
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BEREICOVNTHEZTT O RS, CiekaiLiz 4 Biciz CHu (1935) O LI X
5 I LEITIIERD bz 512, U B Acanthobrama %[\ iE, %% 3 BOMKRIIHE
ThsLrc@Bbhizc. BEEAEOENCHELT—ETNE—ADOWIZIU» 5B2RDZ L
BREBRBZO., LUAHMOE S APTVIREE 2K, HE LRGN 232 T &3AH
RTHBENVALD.

ERIC2VWT (MR, 42)

BADL, 79 2@ A RPHHE, & iZz0riflicE ey k| b, 1977).
HMEBEROMNEOAIE 2T AR, BIKRT & i Xenocypris Flis k 8 Distoecho-
don BIDIRTFHECHEIEEO—H 2z EBRREINTNS.

RICEEBORBHOAKMNS. CLTREGVHBNISBREINIZLDOVEL, Z
MD—2izi Distoechodon TIDOIRIHESEMEFER I Nz, LB DOEREBBIEL i ho—E
KITIZMEFRFIBRES D, BIHE EWES—B Ut 2RA—MEE#EE L. LTAHTH
— AR A 2RI HNEH U IRIBIC S > TIHAGR EHE LRI~ EBH LT3, T
NEBEDCOBTRIEY BN ETHS (PL 38 Z|). ¥, T ALIE—ER
OYBDRFIR HELEE RV AZD., UL, SERBFOIVERCT L > TLOBESHR S
nizis 5, SO IR O Tz B4z Distoechodon [B & RI—TEREICE L 1253
5AMDHH T Culter HFIOHMZ LED Tz EMmInL .

nEEEBEL DS Sl g O R IRERE O U 1cFi iz Distoechodon HiDIR
B CHIEE 2 A ST TIRER LTV E2EN TR 550, DL v
WIHET, WRERY 585N, Acnthobrama FITiTo 15 OB O F/EZIEH & D
3.
U EoOBBERBEED 4 BOREREHAZTTHTHL I bRFlzikELNTEIMETHH,
BIBUNDOBRHDIEAITOOTRELBHRNT 20 L b -, Z 2 TU Ricah~ 7k
DOREOEACDVTIREEZHL, T TREHARHEICY &S50 T Distoechodon %iks &
o8 Xenocypris BID—El 2B T > & &L, Acanthobrama #D § DITOWVTIZI S
CHEBECRAZ2EQLBIRAETZCEELR., ZOX S BHHILE > THIRRELVIZEA
O¥, F7Y AWHOARZEETNE, KES (1977) I ITEIZZES hRD X 5 IKFTIE
THRBEBDS.

BE AH - il (1977) ®IE

& W k5 | ? Xenocypris Distoechodon 7
cf. yishensis
£ by | ? Xenocypris ? Distoechodon %!
- cf. yushensis
%ﬁ fid % Distoechodon sp. Xenocypris 7
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Plate 37

Species represents the recent Chinese Xenocypridinid genera (adopted from YAN, 1965).
Fig. 1. Xenocypris argentea GUNTHER

Fig. 2. Plagiognathops microlepis (BLEEKER)

Fig. 3. Distoechodon tumirostris PETERS

Fig. 4. Acanthobrama simoni BLEEKER
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Plate 38

Figs. 1-4. Xenocypris argentea, Figs. 5-8. Distoechodon tumirostris. 1&5 : lateral view of the
anterior part of body; several bones are taken off to expose the pharyngeal and the mouth regions.
2 & 6 : mouth part protruded; in Xenocypris, premaxilla not a little developed out; in Distoechodon,
sharp horny edge developed out, but the narrow belt-like premaxilla remained at the maxilla level.
3 & 7 ventral view of the mouth part, in which the peculiar short dentary (in 7 especially) and
horny margin of the lip are showed. Anterior part of the snout and the lower jaw are consisted
of thick gelatinous tissue. 4 & 8 . ventral view of the pharyngeal process of the basioccipital.
Peculiarities of Xenocypris seem to be intensified in Distoechodon. Premaxilla and pharyngeals

are showed dark, gelatinous tissue is finely dotted and horny edge of lips is finely shadowed

respectively.

Cp  cleitho-pharyngeus muscle pb pharyngobranchial

d dentary ph pharyngeal

dk  disk of pharyngeal process pm premaxilla

gt gelatinous tissue pp pharyngeal process of basioccipital
he horny edge p palatine

k kinethmoid pt pterigoid

L.ab levator arcus branchialis muscle q _quadrate

li ligament Rabdi retractor arcus branchialis dorsalis
11 lateral line inferialis muscle

Ip lateral process rt rudimentary teeth

mx  maxilla sp suspensoria

oc oral cavity te pharyngeal teeth

po palatal organ tr tripus

pa pad on the disk of pharyngeal process 4r rib of 4th vertebra
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Plate 39

Anatomical sketches of the feeding organs — continued.

Acanthobrama simoni. Figs. 1,2 and 3 in this plate coincide with Figs. 1,3 and 4 in PIl. 38.

In the mouth part of Acanthobrama, subfamilial characters rather feebly developed, while

another type of specialization developed in the pharyngeal process.

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

4.

5
6
7.
8
9

Lateral view of the operculum and preoperculum of Xenocypris argeniea.
Mesial view of the operculum of the same species

Lateral view of the operculum and preoperculum of Distoechodon tumirostris.
Mesial view of the operculum of the same species.

Lateral view of the operculum and preoperculum of Acanthobrama simoni.

Mesial view of the operculum of Acanthobrama
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Plate 40

Pharyngeal bone and its situation of Xenocypris argentea GUNTHER.

1 : ventro-lateral view of the left pharyngeal. 2 ~ dorso-lateral view of the same.

3 > dorsal view of the same; whole dentition and masticating surfaces are showed in this
figure. 4 I ventro-lateral view of the left pharyngeal in natural situation.

5 - attachment of the main pharyngeal muscles; situation is same as showed in Fig. 4.
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Plate 41

Pharyngeals of the three Xenocypridinid genera.

1 © antero-dorsal view of the right pharyngeal of Plagiognathops microlepis (BLEKER).
2 . ventro-lateral view of the same. 3 . dorso-lateral view of the right pharyngeal of
Distoechodon tumirostris PETERS. 4 > ventro-lateral view of the same.

5 . dorso-lateral view of the right pharyngeal of Acanthobrama simoni BLEEKER.

6 . ventro-lateral view of the same. Figures represent micro-structure in each form.
In the case of Distoechodon tumirostris, the posterior tip lost, and this lost part

is presumed from the photograph showed in CHU (1935).
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Plate 42

Fossil pharyngeals of Xenocypridinid fishes collected from the Miocene Mizunami group.
1. A specimen of slender pharyngeal with sharp teeth, supposedly referable to the recent
Acanthobrama, but the dentition and the anterior angle characteristic to the recent form
are quite obscure in this single specimen. 2. A specimen of massive pharyngeal with
developed deep cavities in the pitted surface, and developed anterior and posterior
angles; this closely resembles to that of the genus Xenocypris. 3. A part of pharyngeal
with four teeth in the main row and single rudimentary tooth in the outer row: this
pharyngeal is similar to that of the genus Distoechodon. 4. In the form of teeth and
the peculiarity of dentition, this is probably of the wide spread form of the Japanese
Miocene Xenocypridinid, which may be, if classified, into the genus Xenocypris.
(Photographic figures of these specimens are showed in the following papers: Figs.

1, 3 and 4, in Figs. 4, 3 and 5 in Pl. 77 of the same Bulletin, No. 1 (1974):

Fig. 2 in TOMODA et al. (1976) respectively. )
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