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Comparative study on the pharyngeal bones and their teeth in Subfamily
Cyprininae.
—— Procypris, Mesocyprinus, and the fossils of the pharyngeal
teeth collected from the Mizunami group —

Haruto KoDERA
(Abstract)

The purpose of this paper is the morphological description of pharyngeals and their
teeth in Chinese genera Procypris and Cyprinus (subgenus Mesocyprinus), and the fossil
pharyngeal teeth collected from the Miocene Mizunami Group, and discussion of the
phylogenical relationship in these fishes.

(1) Procypris. The pharyngeal is moderately elongate and the anterior angle undevelop-
ed. Teeth are arranged in three rows (2, 3,4 /4, 3, 2). The teeth themselves show a peculiar
character: the occlusal surface is performed, not on one side as in other cyprinids, but on
both lateral and medial sides in each tooth (except in Ai tooth). Grooves are constructed
on both of these occlusal surfaces; in spite of the peculiarity in the location of the occlusal
surfaces, the grooves on these surfaces are structurely homologous with that of C. carpio.

(2) Mesocyprinus. The pharyngeal, as a whole, is similar to that of C. carpio; however,
the pitted surface is rather narrow. The teeth are arranged in four rows (? /3, 1, 1, 1).
Teeth are smaller and less differentiated than those of C. carpio. Conclusively, the teeth
of Mesocyprinus remain at pre-carpio level.

(3) The teeth fossils from the Mizunami Group are studied. Limited to the outline of
the occlusal surface, these teeth are identical with that of C. carpio; on the other hand,
there are some features not identical with that of carpio itself in these teeth. Conclusively,
the fossil species is classified to the genus carpio, but already derived from carpio.

Summarizing the result of the present study, Procypris is a form specialized from the
primitive pre-Cyprinus level, while Mesocyprinus is a relict form, remains at pre-carpio
level in the limitation of the genus Cyprinus.
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ORI TTANLIAZHEEUTHRLTEEOTH 3, COHMDIZHITE, Bda4
B & ZDaZED Wil & % O WigFE A, ZTh{thDitil e s T &2 Rk
B G Tad 3. 40, b REKEEOI A Bz 83 LB TELDOT, thzi
WWHADT 4 FEERD REH 2 LT 2 C LB AIEE L -T& . GEIBZDS L, I 4K
OHIT SRRz & - 7o, HEMEY: EEEIE ZA 505 2 (Procypris rabaudi
(Tcuang) & Cyprinus (Mesocyprinus) micristius (REGAN) 22 Tah~< 2, HhFito
a4 {AaD—>Td 3 WiREFEOCNENKLA (KHE, 1974, KH 5, 1977) T2 T ik
U, BB 5H12E2ADa 14 EZDEFEDHORFKERITONWTERLIC.

RUDIRBE D LTHL T &3, MBERBIT OV TIIMAMRIE (1964) 22FicLizC &,
B 2T, WMIEEEO difif %2 BAcHENOB (1975) T, WAEIHGD MBALD &FRe/E 5
(1975, 1976) iz, MRS D ZF 2z CHU (1935) T, WHEAEN X o §H4% % MATTHES
(1963) T~ & TH 3.

#HEE . FEHOMBIERC DO THEOBRZ2E5A bh, »2Z0OCFEZVIZICWICETER
ZYEBYH T O KHEBEE L EROB2ET 5. S EADRM 2 ShicrhERER
DR EHEZ, CAEAOTIITHE 202120 KR BIEE SR OERIETE & A
WHRELOBDH %4, MEBHAGEVEORNFREKI, ZUTHTAWEABRIC DN TTH
FNTZITN T B AEREEIIR S v — 7 OBERITIEL B 1LHU LT 3.

2. PEERERS

1. Procypris rabaudi (TCHANG)

FEE - HEAE. PL 43, Figs. 1, 2; Text-fig. 1.

PRl - W BERARRE, BIL (BFIL). WEEH 197345 H.

FEEOEHOEELFAEILTO®EY TH 3 GHildiz B (1971), Wi (1963) ic
- 12).

&R :20.4com. (K& :16.3cm. (KF :5.8cm. FHE 4.2cm. yE  1.5cm, IR 0.9 cm.

Fig. 1. The pharyngeal bones and their teeth of Procypris rabaudi
(TCHANG), left; dorsal view, right; lateral view of the right pharyngeal.
(scale: 1zn, and so forth)
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AR : 1.6cm. B © 2.5 om. TEEERESREL © 3, 22, MERESREL 3, 5. MREAESREL | 15.
WEfERER 0 10, BE¥K : 45, 7/6. BHEE X - 42. MEEEHEEEC: 23, WHERIBHEG B 10. ¥
FOBC: 24,

Z DfbO—M I E 2P T 5 &, WRIZFEWET, HTckd TRomEsHZ>. A
bW 3N AIET 3. EHOABIZEL , RHEBEXHERELU TR Y, EEBYOHAEIT
BIEUTHWB EWWA S, AMFRFELFFC2MD-T, BOLOMBRIMOS DL HDTH
IKRW, g EBBOMFIIKRZ IFEELTE D, WInd Z0ERGHSERITE->THWS., B
IR THED. RBEORIIZERNTH S.

IREE R : BB DRI 2Tk, 3 Tic Cuu (1935) i & » THMlici~<sh T3 &L
ATH3M, TOERELELIRC. carpio LOHERZ2ELEHTHBLUTOEYTHS. &
BE»iciz C. carpio EFELI$T 355, Bif: (anterior libm) (3 C. carpio Lk HEL, HHIE
(posterior libm) ZAMUIGTI~NREN TS, EEFLE (pitted surface) i3 C. carpio
13 &k FeEed, EAcE 3 350/ (anterior angle) OFEE TN, ZD#E, C. car-
pio O=HARO WIE L1382 > ThHKDD 3 WHE LEZ->TWW3., ZhREELT, W
AR BB ORI & 2isa LIFAES 25/ (retrator arcus branchialis dorsalis infe-
rior) OFEBTENC LItk 3. S SICHADZEHNGR & A HOWIL S RB—ER EIKsn
TEdy, KEORKRMTHS.

WREALE : IREES DR, 2, 3, 4/4, 3, 2 Th3d. &lFlE I REIFOBEI—F KRS
Wy BARIZBRMESTINEL 205 RATIZD 3, FHOZHBIICThBHZ T &H»
SIAF DR AFABADITHS. T HRFICLBITNE->T, BOMILFAS RGN EMH
&, Zh RN EmERB»RI T~ - T, [BKAfZ2L 32X 5icis3. A HRIZR
bAREVHET, iOMEIERDL A IBEH > T3, ZOMKEIIZHAET, WEiEek
KHHKDDH B F—aR22L, Ri2BRTMAMTZOTC HEBHENME2S L, Rii»bd
MEDOH TREmZERL T 3.

#Ed Az, AsBIZ Bi e & 1T, ABIRERLSEEONTH 2. Tubb, Ml M
BT, HORESEPRITET NS, RIBOERITIIEROTEH R 2 DT gD IS D I 5
K— & ER->THENTVS., BOBRBRIIEOBRZE LU TOHLEZ> TS, ZTOKE, B
AT D R 2 T AT R IR ER S hic R B2 R &t/ b, a4
FHEEDORE BT 51 5 —f#¢ )72 Metamorphose (2, HIDRI#EN b RUHTE 2 $## 2 IEFH##
EAlcLE, ZOMNUMICDOABAHBIERINZ DB LD THS. LT3, KBDOHHS
DI BEAIRYTRES RN LI3BET NI LEENLS.,

AFIOBRBEND As Bz, B, C FIORBMDOEE L bic, BOKRE JIZ/H3W0 Az D
24 TOBRBENT > EIEL o123 DT, 27— R LS 3HEBOREZZLTHS.
LOHA b HENTH UK ARSERINT VS, B2 i & C1 iz Az BEITA 325,
ZOMNETH B.

b~z e, KBOHIZ A1 i % 47 (A1), A2 gD % 41 7 (A2, As, B1, Be,
Ci1) ZHic A tliD 2 17 (A4, Ba, Co) T ALENTES., UL LKL, HxD
MEZXA T 32 ERBIERODMEBABNT, TRLZhFLOERES KXW, ¥, T
TR—EDAKEBEAIIREE L TZ, GO A1, A2, A4, B2, Bs, Cz T, EMfD
A1, A3, C2 T@B® bhiz, ZOMTZEMD Bs OB EIRD bhvic.
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2. Cyprinus (Mesocyprinus) micristiis (REGAN)

FE% © @, Pl 43, Figs. 3, 4; Textfig. 2.

R ERRRMT, 3. $REFER 1957459 A.

AEROTEF G AT OMEY T 3.

2R 118.3m. k& :10.2cm. (K3 3.2com. WE :3.2om, & 1.1 om, [RER: 0.8 om.
MIRRRERE © 1.0 om. JRARES 1.2 om. TFEERESRRC 1 3, 11, BIGRESEL | 3, 6. MRERESREL | 17.
MEsERE SRR - 10, BERC : 37, 6/5. AFHET R © 37. JEIBAHEE %L © 20, TGRERTIFHES R ¢ 21, £
B 19,

A\

Fig. 2. Mesocyprinus micristis (REGAN), left; dorsal view of the
left pharyngeal bone, middle; lateral view of the same bone, right;
the right pharyngeal teeth.

AHEDOHNFIL C. carpio L RZ 5T 305, C. carpio DAL TA L b DUE{LTdH
201U, REOMIEEERLICH2 MM THIL EBDIT - HRETH 3. AFEOH
A, ABRBEHULIREBIZS > TS THRADZY., ABR#EO. AMFRELEF L2
Ho>T, BOD Y DBEN., HEL L OBBOMREIFEEZELTE Y, T0EBZERITZ-T
W3, JEREBEOEMIZAENCH U TR THRIMZHEL OB TH . 35T, fIEEED 1
DR OBTIZREGEFEOHEND > T, R EWTE—FOH2IERL T 3.

MHEEE @ HiEAR T TR ANEIEESEHE s, EFORERZEL THOHEIZEEE & B
RRBUTHIZ, EMEEEEEO—FB KAV TORBBEIETNTRESINTOIZ. TDX
S b, WHBRDOWTREMZ, HEMD S DITONTHEL K.

AFOWHEABIZIEARM 1292 — o5 C. carpio LU T 305, ZTDHRMALO LI L HW
MBEDbNB. LT C. carpio DWRTHE & U TH 3 &, AFMOWBEHAIZILEKIIHMEL 27
— AR ULTE Y, CHU (1935) IHE - CHREEE/MRIHA RO LK 2 &3 &, A 3.5
Th3DOL, C. carpio T3 L% 1.8 TUM»RW., THIHAMDEIDEBOTH -
T, KAETRZORENTENC &KL 3. EAETONEIZ, AFEOFBKE L BBz
V. A—oDOME AL, BIELD ST MEA~OTFME (dorsal surface) ORI,
BB ANRA TN TR ETH B,



I A HFHOE O MR 35 & ISR 167

RERICAT 2WHFRROLE 245 &, MEOMICKE 2B NT, WHFOAS X
DI TN D ENAS.

FRZEN - WEEEM S 72 C. carpio LEDOOHTHLLTH Y, ~RUTKHTE33DTH
V. ETABRE ? /3, 1,1,1 LRENB LI, 4FIOHTIRZE ATV S, (RS
(1964) i hig, 3%l 1,1, 3/3,1, 1 oA E, Efloxs1c45, 1,1,1,3/3,
1, 1, 1 OBABDB ELTNWS. KNFID D1 O/ TH Y, HOEES KoLz so
T, #ROELZ b > cHME2 2L, BKATMOFEESTE L. HHO 37Dz, C. carpio
DIDEFE ST MIEUTE D, T THHERZS I BEEEDEMBWD EMMPOIEE S
ha.

B—, AHEOEXEEEE LARROMFICHT 32 k& SO, C. carpio DFEHLH
NSV ETHB., Tisbb, WHBEE/Az HPINETIE C carpio L b 1.5, RAUL K
E/A2 HANERTIE 10.5 /NI 2fliItd - T, £k E UTATOMWI i C. carpio DINEY
BLnis., FRIAEOFHATIZONTA S &, A BRTRICHEMNZERZR®L, RIHRE/A
NEOHY 1.4 T, C. carpio OFIgH 1.3 (AR 0.08) » 54N T3 Lsbh
5. Ar lBZROTIE, TOXITHEEDOLIWIRBD bhisdh s i,

R BEDOIIFICDWTA S &, A1 i, 2EHEAETH - T, C. carpio ® A Hids
B TRDLEWIBHEE T, o HssEaMEic/z-o T30 EI3RZE5. 618 Ar O
REBHBHND 3 AFMORHTH 3. Az, Az IHOKATIMHIILEL T, HOPRMRKITD 3
PR DT A C. carpio lTHRTHMNEWA S, B AEAICIE, TIKEDTT AT HRE
A A1, Az, Az, By @ 5hiz.

Fig. 3. Cyprinus carpio L., left; lateral view of the left

pharyngeal bone, right; the right pharyngeal teeth.

3. WMREHEI/BROLLEBWRE (Textfig. 4)

LTS I, T TIRKHE (1974) OBREBHBDT, $ -if SEAWHABEDIERIT>
WTKTl~3. tfiidd s ich<3Hh» 531 BIET 3 R—FD 2 HOWEFHETH H,
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Ly A hEBABNB. (LAHEBEOLEEKN SR C. carpio D As HITHMIT 5
2, ROFEFRTREELS., MEALTEABESDB 0D, C carpio X Hid[EL ¥ 572K
AHEZd2CE. BATDONARICD 3 RBLOREN TN L. ZHIKEDORIE/ATE
BOHRAERZEBOMHSZ. TROLAEAOARMEADHH 1.6, INUEAN 1.7 TH2D
L, BAET 14 C carpio OFfihs 1.4 FEAERAEM 0.14) TH->T, LAFIII»IIC
AARICED. ThRBNMIBADNI~NDRHITLZ 8D TH 3.

INUER DR BT H 3 HEDEMZ2H3 &, RIS 2ADEMHEOD E T 5 THEKL T
Bh, I0FREL-TVS, AEROHRE#EZ2A3 L, HEMIGU BRI DFROBEH
HoN3. ZOBRM» YU T OBMSE2 RFE L ZBETEL, AKOKEHE LOH
ERIEUICEEBA OGNS, —HRBERADOKRAHIZRFENEL , RECIIR(EHERLT
Bh, KROBEOEMZHABC EIREETHS. 2R TH/INHERICA OGNS IDFIROED
EMZ2BAZOIRERILLBDORS. Tbb, Kilk X /MO LKA O RPOE
REHE»S, A—FHOLDEBZALNGY, KEEHLOED EMKLEBOBHZEALN
3. Cyprininae RO A2 iz L > TAHB &, EHuKATZ S bZD LILHERZ b 2HAE,
BT 3¢ XTOHD Cyprinus Rt shsc td» b, Az Cyprinus sp. &5 5
CEMNBEUIZEEZEADNS.

Fig. 4. The specimens of fossil pharyngeal teeth of the genus
Cyprinus, in view of the occlusal surface, upper; the smaller specimen,

lower; the larger specimen

4. =®

UEDRTE 1z 2MOBEARE 1 OO OREMICAH b3 Kz Z LY, HOEENDT
b & P72 DRMENEEZ2FMT 2 ELTOED TH 5.

1) Procypris BOWRTH IR 2 S D TH 5. sl o UZ o Pl & MU O 5 I %
B> THEZERT 3 &3, aATHFHE» b T 3 1 FefotEo st b & THEKk
REDTH3. UL UEBOEDOTEXHRIIABICALNIHELIEEBENCIHRALZ DT
5. T, KB¥IAHHOHTEIARBIREZRTHH, »OHDEEMNTLOEDITHEH
LIz DTHBT LY, HILR->THB LEALNS.
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2) Mesocyprinus WiJgOWHIENIZ C. carpio OWHIAK E DD TLTHDH, ZDR Y TiE
HE & T2 RENLNL I IBDNDE., ELABARPIICAB X HIT4FIDETIZ b 2EEB D
3 &1k, 24 BOREBEDOHR T FENBZC ETH Y (CHy, 1935), I 4 JED 3 FIDHFID
HKRZMEETZ5ATY, BREUVTRILTHL CERBEEDHBLEEEZALTVS. 2
B, HFIECHEEZRHEET3EAIC, SHLTHOEOMEIZ DN T HEZZB UL T
250, HOBMEKIZESBE>TRNTWVWBEZL ESEZLHB L, BHEZZT 3LUROHDIEZ
RE35ATIEEIIPSTHS., COZLREADHERLE>THLEETH D, FICTHRENR &
e ZXAIL 78 Tid7s 57220,

Mesocyprinus OWRE I C. carpio LHLIT 2 DD, Ar HIZ/DILRAMNTHSLC
E. Az, As HIZEIREESE > TWB T EiX, WThd C. carpio ~DIEHEMNF DR L
WCHABLTHWEL5AASZ. O LRIEHFOERICOWTRIKITHEMRTESCET,
BAEHOREISEL , WEHEIESTDITE > TOR0DIE, C. carpio @ = fILR OWRIEE
s BRI ICH 5 LA LD,

3) DL, WASEM & MREE D ERENMERERED b 3RO I 1 2t Uichs, WIREMNED
LA VESE B 2 BAAlic COFIICIB S 2DIIKZ 9B ETHB. U LRDHER 21K
THRLLENTE 3. LAREHEOKATDOHEIZ I A BORMICAS L L. HORMURICH 3
#RERD iz, Mesocyprinus DL~V E b T TATHS &, AlliOENIBAD
I~DRE R, HOEMN S — 2 OREEIE, d3HEOBHREEEZELONZTLE. BEDL
&5, {tA%Z Cyprinus carpio ELi3HIFED Cyprinus sp. &£ U TIL O EZAL T

-

Q.

BEDCT EXP DS, 24 DHBEHEDEZENS L E N S HEICH L, BEADIGEDM TRZ >
TBEORREE 2RI LT3 C EBWE OIS c. —7, BRENIIZT TicHFiftics
WT, 34 C carpio LizFlicHALL 1clEKZ & DEOWIcC L WM EZ T2, TT
KEZLNBELTE LK, I4phFiaice HELV e e (KE S, 1973,
1977), Z U CZOMEEBAICAHANIZINIEEM» 5, ZOHA/ 4 — it LT IE
RENIZSDT, MEEDI 1 EREIZIZO BRELD BEEEL ZALENTEZ3DTH
3. SBRHEKAEAEZOEP L, COMERN-ZIHELERITHAS .
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Plate 43

Fig. 1. The specimen of Procypris rabaudi (TCHANG) investigated in this paper.
Fig. 2. Procypris rabaudi (TCHANG) after WU, H.W. (1964).

Fig. 3. The specimen of Mesocyprinus micristis (REGAN) investigated in this paper.
Fig. 4. Mesocyprinus micristis (REGAN) after WU, H.W. (1964).
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