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BTN I 4 — R BB R K

B N
A8
(R EPLABE BRI 5 AR LA 100044)

WE . IO T pras gy ing rad 28 4 & B A AL ( Cyprinidae ) — &8  Fi——XI K 1L
i1 ( Tianshanicus liui gen. et sp. nov. ), HBHATEEES LEERZ T 7 M ARIERIM R | A I
AL T AU A TR 17 647 2 7 J 0 o | T G R T £ ) R B | T R A A S A IR BB S 2 SR D
FEEETR Iy AR RHIE , 6 B V@ T HE Y 42 W B ( Leuciscinae sensu Cavender & Coburn, 1992)
SR, & EARE AT R A R K OTIE BB H A AR A A IR SR B T KT
TEAFRRAET A ) T A A b HAb &, B T8 B 002, 3 e AR 40 UL T B4R Y JIA AR 1 2K
Myxocyprinus ™V, 50K XTI FCRED 0 2 AR IRARAT 2 50 AR B fk A R LAk A A ES A
B2 A I R

SRR T M R F MR LA T I, R S

hEESES . 0015.862 XEEFRIAFE A XE4HS:1000-3118(2011)02-0141-14

A SCHTC A O BRIE 36 Al A h b B R B B HESh Y 5 RIS Bl i A=
5% NI 35 R B K A S5 ] SR AR 1 T JK 25 b R % B A T ol 30 40 2 AR T 2H (T 4
Odl) . BL LRGS0 R b B RUIR A0 R RE  FOBAR R Fh oA TR AR K b
X R E AR R AIER S (1964 ) FHFR B 45 (1998 ) WF A8, 55 98y IR Ak, JLi
mFeELKR, S0 KA A0 #sEHE 2 . ( Leuciscus merzbacheri) 248 A7 F
THENE IR 78 M B il | 55 B AR SRR R S R S, iR A 28 . = THEY M08
(Leuciscus ) oA it 25 32 W T WO (I o ok RS AR ) 4 25 30 R 55 oy 45 b 1 W
rit ZE it )2 . Obrhelova (1971) HE57 15 HE R )8 ( Palaeoleuciscus ) Ji |, i A1 HABAE &
U Gaudant (1994, 1997 ) S545 Witk % £ J& 04 BT A AL A FHERIA A X AN HiES 2 £y
TEFRIE T R RZ R TR 21 Z A0 L0 7R 4 L 3 DX g T 2 7 A7 ogofE 2 £ (Leu-
ciscus miocenicus Young & Tchang, 1936) , & Z24d (1990 ) 5 H B HE A HH UHE R £ ( Plesio-
leuciscus miocenicus) , YA 1E L VO M 41 25 b 1% = A ok ECHE S £ ( Leuciscus tchangi Liu
& Su, 1962) . ASCICIRIHES 028 fb A e BT 3K [E59T 58 ol 3 20 ) e s ThE sl o e
ZHMHZ . REBIMRABA A T 5 A AR JF GG R OE , 25 IBFSY TR TEAE W)
2 E R SRS A AR IR A R L,

1) ERARFFEE T RS0 5 B AR =3 4 (HES . 40721091) %),
WA H 4 :2010-11-29
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1 FrAidik
872 H Cypriniformes Bleeker, 1859 (1860 )
8] Cyprinidae Bonaparte, 1840

#Z AR Leuciscinae sensu Cavender & Coburn, 1992
X & (#8) Tianshanicus gen. nov.

BEF XKL (T. Liu sp. nov. ),

BAE BN R/ MRS R a2 AR IE  FE R, FREER SUE, b T MoK
PR, ANET AR HAE B RFE AN A A VS 2, BARY R B HE S 58 ; T MR T
S, KT s BT B3R A IEIUE s 8835 B 10 L R L4858, I KT s Bl o H 19 LAk i
KU EA BA —SER0E B T 6 3 2 Bt 4 Y, BB BB S50 17 11,

XK X WL £ ( 7 #) Tianshanicus liui sp. nov.
(KF1-6; #£1,2)
ERRA I Prsn, hEPAG BTSN AR TR A %5 IVPP
V 12172.1 A-B,

PENTRAR AT 15 F&fa, V12172.2, —KREEN M,V 12172.3, —ZE MR
B, V121724, —BCSERERSL BTV 12172.5-6, W FEA > BIRE 29 6 M 4 4
i,V 12172.7-8, PISRANSEAR 1A,

FHE  WBMRRE, SRR HRKER TR BRI s b B 5k 5 Ik m Sk
FAB R 0.22 ~0.25 3k K 5K Z U4 0. 28 ~0.35; AHEE MECH 38 ~39 4~ B . P
1,13~14; VI, 7~8; DI, 8~9; ATIl, 7~8; C1, 17, L.

FERE S BRAL B o R R F 48 2 A 4 (MR GR BT ) |

Ba BEAHRIATXEANRILMDOEDHE Tianshan FHL T 38 R -icus (J& T ) 14
JiG 5 44 I 2R Ty 8. 28 27 530 985 ( Liu Xianting) 564

iR IR E/N SRS Y RTICIR PR A B AR 2 80 ~ 148 mm, DLIERIARAC
HI R, K235 180 mm, (KK 148 mm, (RKYIHEIE o K IAm AL BRETE L5 R K200
R 4.1 ~4.4 15 kKU 2.8 ~3.5 1 B KA 4.8 ~5 1, BN 2 B K 1Y 12
(F1), MEEL,

F1 MNRXLE(FHEFW)IRANE

Table 1 Measurements of specimens of Tianshanicus liui gen. et sp. nov. (mm)

V12172.1 VvV 12172.2 V 12172.5A,
44K (Body length) 148 112 83
1A% (Body depth) 33 26 20
3k (Head length) 42 32 29
3k (Head depth) 30 29(ca. ) 21(ca.)
FEAR 1 (Caudal peduncle length) 30.5 22 ?
FEA 5 (Caudal peduncle depth) 15 11 10
& HE ( Predorsal distance) 78 60 60
REGETTE ( Preanal distance ) 107 80 54

Wy sty 5, 22 5 % ( Distance from tip of snout to pelvic insertion) 72 58 45
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B XK CHE#R) , 2090

Fig. 1 Tianshanicus liui gen. et sp. nov., left side view, scale bars =20 mm
A. IEBIFRZAR holotype V 12172, 1A, —ii-F-524 1) £ a nearly complete fish;
B. EJRA tentative reconstruction, 3= E AR IEAIpRA mainly based on holotype

LB WA, S E MR S =R, W)
R RAEAE W R AR/ N, v AT R
e R (V 12172.58B,) o k& B # AL LR A
AURAEA FBATENEL M AE V 12172, 4 EORAFEL
(2, 50), —XEE(Fr)RIKR, K2
T0CE 0 A% BRI vE , J5 A A LT 5 TR 4%
B, M b BB BT ) AR HE 0 R T W 2 2
B RRE S 28 . PRI =2 (8] ) I 2% 251 50
AMGHEIE ( Cyprinus ) ARFE PV RAIE , —XF T
B (Pa) Bl 2K ITE , HAK 290 56 19 A%, Pl
St i B, R (Ds) R, A
B A I T L IO | H AR 9 TR R,
FrEm MY b R RE 9 J5 1 %%, 3 H
( Dpt) {LFRAT FTHR , 25 1P 0 25 53 3] 5 15 o e
FCR AR AU CSo) B IVRIETIT ) oot ) oo
GEAR A AT TIUE 5 3822 (8], 5 5 0 ) J5 S fifr TP TS (FA ) | 45 V 121724
&iﬁm&o Fig.2  Skull roof of Tianshanicus liui gen. et

~ . . ly restored) , based on V 12172.4
S0 il T AL ) Ny sp. nov. (partly ,
S SO T 455 LA T R A R A hy f ( fRIF 1Bl ULl 3 for abbreviations see Fig. 3

1A, B; 3), Hﬁﬁﬁﬁﬁ,ﬁ?%mﬂqﬂ%ﬁlﬂﬁﬁio scale bar=5 mm
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K3 XK i Rl ) 19k B FUR (o
SR, ZEMIL, T2 V 12172.5A
Fig. 3 Skull and pectoral girdle of Tianshanicus liui
gen. et sp. nov. (partly restored), left side view,
mainly based on V 12172.5A  scale bar=5 mm
455 Abbreviations: Br.r. branchiostegal rays #5845 H ;
Cl. cleithrum k& ; Dpt. dermopterotic i 5t 3 H- 8 ;
Ds. dermosphenotic B 5T M H-H 5 eot. epiotic | H-F;
Fr. frontal #i‘H ;To,,. infraorbital 14 55— Z PUE T
e ;lop. interoperculum [F] 68 355 ; La. lachrymal HE;
Man. mandible F#0i‘H ; Mx. maxilla [#5i"H; Op. oper-
culum f8 35 ¥ ; Pa. parietal T0H; Pell, Pelr. left and
right postcleithra I K G REE ; Pmx. premaxilla B AR
‘B ;Pop. preoperculum A5 E ; Sl supracleithrum |-
U ;So. supraorbital HE_ B ;Soc. supraoccipital 4k

H;Sop. suboperculum | #8535

1.3 ~ 1.5 4%, ERPJLS FARAFTE, T 425 2008, 5 &M, gt 71 H.

FEIIEE IR TE 4, th—3E -8 —J0H8
DU LR RE " i R — B J5E o s B A i, HE
- (So) B SEITE  BET 4508 S 2% 41 55k
Mo HE (La) 5K, BTN 1 5 %
W 1T, A Rl IR RE (Y A 2%, DU R RE R B
(To, ) TER/NADER B4 5,56 —  ZHER
(EESEIVINN B A TN = 6 S
KGRI TR0 2 1) 5™ i, #4 Rg HR
[ CE S AU = S =N T DN
FoE 0 2K ISR, D, 0
SUNFM IR R, B R AIAE V12172,
SA LR RAT, BT EATE (Pmx) HA
J TSR IR MR, #4) B A~ b
%, LA (Mx) B, s HER T o
Z b R AR IR IE R 2 R, A %
HMWAKRMEE, BEEFFH, FE
(Man) (214 8 | BB OGS /) AR BOH:
RSRAR 5, DRI ] J5 328 37 0 v, LA 1)

B E REMRAIE (R, 3), B
H(Op)RK, RARHMEK FIE, @R 5%
HIGES

T oRAR AL, [ HT F Oy A, HEE N IR — KA EOE T8, 5l e ki, R R

B4 XK i CRr s sgrmh ) i i
Fig.4 Pharyngeal teeth of Tianshanicus liui gen. et sp. nov.
A. V 12172.6 LN pharyngeal teeth from V 12172. 6, scale bar=0.5 mm; B, C. V 12172.5 LAy
MIF K single tooth from V 12172. 5, scale bars=0. 1 mm, B. 7~k 7 52 AN ] showing crown, tip,
and grinding surface, C. 7~MHME I} & H:_F#HS showing grinding surface and oblique ridges on the surface



2 SRS TSR A i oLy G 20— o R £ 2 145

Bl 5 XK L R i)
Fig.5 Tianshanicus liui gen. et sp. nov. ,scale bars=10 mm
A, —iT SRR (V 12172.2) , /RRIEFIEE a nearly complete fish (V 12172.2) , showing body form
and fins; B. —RFAMG/E—HE A b (V 12172.5A) , 294 9 MK, Hirp—A(7a) B8 Rk —
MR a group of fish (V 12172.5A) (about 9 individuals) embedded in one piece of rock, one of which
(7a) assigned to a scale of the Osteoglossidae( ?); C. —iT 523 AL BT (V 12172.4) , wE R IE
MOFEILE 2) a nearly complete skull roof (V 12172. 4), showing shape of bones (see Fig. 2);
D. V 12172. SAJCHIR)—#853 78 B (R85 Fr B RE5H counterpart of an enlarged part of V 12172.5A,

showing reticulate structure of an osteoglossid( ?) scale
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AN ARFEAR R NMAE A AL, 88 S H (Sop) /N T IS & M 2K =M, B
MIRTE 5, ATEE S (Pop) Rk JIE , T EACK TKPAL, [ b LA 88 55 B A OC 1 %
FEFR AR AL, 5K B A I R N e A R T B A TRV 55 B (Top) WS 2 K =
LR A RERE, 85 (Br. r) Bt S E o =4,

M (E4A-C) FEV 12172.2A, V 12172.5B, V 12172.6 IV 12172.7 %frAs B¥)
RE UL BRI . V 12172, 6 ERYMHIGH 2 /NSNS | TR DL 5 JHOAH 3 1 B, JC 4 T
MR AT, MR DR 22 S W O R BY  Totos 2 — W Sl 99 (KT 4A ), V 12172.5B FHYH
AN A R, ML T 2, B RERIRE (K148, C)

SRERERE  HHELA 35 ~36 AN (BLICARERSL) , HErPARAE 14, FEME 21 ~22 (Kl T,
5A,B,D), HEAAES KT, il g s i B s ST, BRSO A A EIR
(V12172.5A) , SHEVUEMEA A R RRIMERRESE . B 204 14 X5, 1T 6 XH kLA, JLT
RIS SRS A, JIT A 8 B3 A o 0 AN I b ) R DK I 2y B At G i JL T
)5 FOTSER R 2T R & ILTmE T Or R B gz b IUE & ( E8ES /hE
KRS /) AR TR B Z A, BREHERT I 2320, JLT- BT A 8 HE R 6 5 B3R 1 2k
A LBES/NE . BN )E EI7TSEMOF SEEOBAEAZ . IS /VEA A LF By RAERK S Ry
FEE SR 5 A O 5 S B PR AZ . X 2EHE SIS L T Ecocarpia ningmingensis
(Chen et al., 2005) , Palaeorutilus ( Gaudant, 2002 ) Fl Amyzon ( Wilson, 1977) , AN, 75k
JE IR Z M 4 N IEA —5( 296 ~7 ) by B 2K =M, BlGEG MW
R[]

EE# REESW(ES) R TRSEAL 5 — BATHE (pu, ) FIEE— K i EAHE (u,
) G N —DE A HEAK(compound centrum) , FEEFFE (pleurostyle ) M 5 it &2 & HEA A
GIE G LT BAFEKAIE(V 12172.6) , BHAE (un) —4, T RERAFE G,
N6 (h,), F—RT&h)MERET & (ph)um@ &, 582 GHKERE; % ")
T (hy) Ew S E GRS 5 =2 NE T i (hy) 5 BFFE & 5 — R
(pu,) BA—AEERIBER (ns) s BRI FA — MR E B8 (ep) s 58 2 TR HIHE
(puys ) BOBEBOR KB (hs ) P

BHEMIEE 5 e ARAS (V12172 1A) R SE 4 (B 1, 3), BLE (C) TR
st R 2 RY R SRR T R, LA LR AR A Ty bR i T
AR RIS R IR G A R — M, A RAT — MRS R (Pel) , BEE TREE TR AR
AT, A5 S IE R AT SR, J5 50 ) J5 7807 728 20 T R 251, W 2 IR O fof o) i 2%
KiARLTF Catostomus (Weisel, 1960, fig. 1) Fl Cyprinus (Fiki,1960, fig. 12) , 5 Wilson
(1977:30) %F Amyzon iR IEARFEAR —2, FRE (Scl) 7E V 12172, 5A1 H Al HEA
R—ZEM R K RIE B . JE S (scapula) &R B 5 HE 2k M H AL, 2 AN 2 AIE,
R — KA. ZBE (coracoid ) IR K, FIFRARAE | 17 5 B W4 i , W S K =B, J5 I 4B
PR A A SRR R S RCP IR R o RN S AT P 5 R LR i — 41 (2 4
Ho) M (radia) , EG—51 (13 ~ 14 1R ) K ZEEH ( pterygiophores) , SZFEffE i g
AR, BT T B 1 1R 068 25 [ J5 20 A ik R IR B 25 119 23, BB 250 1,13 ~ 14 #3, B 1 B9 IR AR
A3 SRR
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S EEAR /1N, T 1o & 0 R G a] R %) rh
A HAAEES T, 7 ~ 8 AR T A B AR AN 2y
SCE R, i — B K 2= B T 4
(M6 B ) BT S

T 85, T AN 88 2% 111,8 ~
9 AR, HA A 25 B m S5 T I 6 kS A, )L
F55 13 2 14 FHEAXE, B —51(9 ~10
) W S BB K = TR S8 T SR, 2R
— MR TIEREEYK, RAHEE

B E TR, B R B, 65 2%k 11,7 ~ 8
R, DL AT — AR S8 45 R dic i, AT IR
WE , 21 10 AR K =T ST gAY T 2
R, i — R K

FESEG 7 X, B e Zemg iy B, 2
BEST, 17, 1AL, RBIMm LA SE =% E6 XIERKILMCHEHF) I, i
7R T (hy o ) AHIE S, JLRTHO AR/ Fig.6 A schemzcz,grgn::tz;r jf caudal skeleton
FHREMZR (un) B EH (ep) XHZE  of Tianshanicus liui gen. et sp. nov., based on

m%gﬁ*ﬁﬂg%ﬁﬁﬁ*ﬁ:}%o RBTFMHMEREELS holotype (V 12172.1 A), scale bar=5 mm
EU%?%(ph) %#ﬁ—%?%(h 2)&% %%%%%%L%Dﬁ?ﬂ@%%%(ﬁﬁﬂ) arrows
N — 14

indicate the upper- and lowermost principal fin rays

TR ATHE A OB % 2 s /H\:Eﬁ E/‘Jg*ﬁﬁd\% 455 Abbreviations: ep. epural F& Im‘H; h,,. hy-
ZNEE—F DY & BT %) kA i 2 purals 1-6 2f5—Z N B T8 ;hs. haemal spine JJKi;
EE IYEV 12172.7 W Flay s neural spine %8 Bl ; ph. parhypural F| B T & ;

, pls. pleurostyle FE#F# ;pu,,. preural centra 1-3 £
n] DL E Z AN B Bt ; 5] figh <284 i .
ij'\g ! Eﬂﬁ’%ﬁ%}ﬁﬂ:(ﬂ’ EEJL(%%(EH — & =B HHME ;ma. rudimentary neural arch 4fJE 9

%, BRI . #E5 5u,, u,. ural centra 12 5— 2 RunEHE;
Eedg DL b AR 5 K 1l i B ) un. uroneural FEffi £

Tianshanicus gen. nov. I — M JE A FHIE, 40

WATE R , 11 s b B TS, 575 = FRIHEE B (fo, ) R, 5 B8 TO AR, HL oy B 2% 8 ~
O MR, g ORI, By BB % 7 ~ 8 ML, RREEIR Y S, b R JLAEA LUK WA AT 3T
il g W) #E 2 %, 5 Leuciscus ( Sychevskaya, 1989 ), Palaeoleuciscus, Palaeorutilus
(Obrhelovi, 1971; Gaudant, 1994, 1997 ) Fl Plesioleuciscus ( JiZZfd,1990) #i{L), Leuciscus
RIAJE | W SEAE R £ ( Leuciscus merzbacheri ) 224308 A A7 F 38 [ i 5 1 /R & H T I 40
iy B Sy ARSI A5, SRR A 1 2 (R BT, 1998) . R INETE R/ FIESEE T
D N Tl S S S ST ST i R <R W EVEE ARSI 2 S Eae - < sl 3 S N N
FEFT 8T, W Ry SR 2R (T M), 08 (8 ~ 9 AR A (16 AR) Jr LR A4 2, i
T E P AT RS MR . MR DA i AT 5 R IL X 4y, kA& Palaeoleucis-
cus 77T RRYN (32 ZEAEHE vo N8 ) Wt 2= ot i 2 (Obrhelovd, 19715 Gaudant,
1994, 1997) , BT RINATET PR , SR M A 7E T IS 2 18], Sk A KOk,
BERY 7y UG SR (T ~8 W), FEUE ) G2 (8 ~ 11 M), AR &R B # KA [F] T
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Kilifa (W3 2) . Palaeorutilus 7= F 78 FEHHH 2, (AP IE K | SRR I, i R i ik
LG , T B VG 8 5y SLEE S50 7 ~ 8 M, Wi 43 LB 2% 13 ~ 15 A, G B8 4 L 5% 8 51 9
MR, Sl TR vE , A0 1 ZRalt P 1 LA K B8 = /vl F ik = /i AR % 145 % ( Gaudant,
1988) £ )7 i 53 )E R Il R AL, (AR 8 T 2R Im A 8, Sk 35 A 350 1 % B Wil
WIEAR S R INAA R KA XA (W 2) . Plesioleuciscus 7=F 3 FE 1L 7R 44 L1 E 23+ gy
tHHZ AN, 2K 35 ~86 mm, N RITAE] 132 mm (JAZAE,1990) , 5K 1L MAHL, B4
B4 8 MY, R EE > LB Sk 8 ~ 9 MR K fig 3 XU HE % 13 ~ 15 MRAF = HE M EE KB E B S R
L foAF O 88 5 250 H AR ARSI 800 XU A3/ (T 1), kAR KROK, e Rk b 1
T b 2 1), SRR R A ROAHE R B H S R AR TR Il (W 2)

DL BRI, R B A W] T A R 028 5 Jm AT i 25 1 DO, AR
—HJE B —X R L Tianshanicus liui gen. et sp. nov. ,

®2 Rl&(HE) SHELARIERS EHEXTLLE R

Table 2 Comparison of structures of Tianshanicus with closely related fossil forms

Tianshanicus Palaeoleuciscus Palaeorutilus Plesioleuciscus
gen. nov. Obrhelovi, 1971 Gaudant, 1988 Zhou, 1990
i TrEm 7%, A2 58, TR 96, HIAS S 58,
Frontals NEJ5 AR AR IE Ji5 28 /1N [EE N EE Ji5 € /1N
. Bk K R R R
arietals
Jal,
R Rk, I b RN, I T
phenotics
Az
W S— s o s, 1
nfraorbitals
gL
L SESE SET NGGET 1 M
axilla
e N PR P RV,
CU Eln%ﬂ'{j(ﬁ (1 W R sy
Orono prOCeSS
8 55 o 11 A e e , N ; e ,
Opercul LA [ &7 T F &8 [ #R8%8 TTK [ #B87% T T &8
perculum
T 5 KT, T AL, TR, FEJLE RS
Preoperculum bl = hvA [i) B {B Ak i) i A K, m GIREEs
A AL
Vertebral number 38 ~39 32 ~35 36 ~38(39) 34
-
QPR g miba s s LGS s RLES S 4k
ypur' number
= i/, i 5% _ N AL
RS X R WH 17 M 17 R WH 17 M 17

Caudal branched rays

2 g

2.1 XTRULUE(HE)WRGENE

gi LRk, Rl Gorlg ) PRI FE R LA 2L ECEY ( Weberian apparatus) , #§ TG, i g
WEr T4 JLT R0 (KA LB A A 1R, 1R U, R ELA A
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SEARZ 1) BB BRI UG LR A R B A TR RIS R Eais HE T 0 R AR ER
W, B JE TR Cyprinidae) . 380 ARG R Il r R EE R 7 AR VL E Y40 SUEE 5% (R T
TN s, 151 sz, BRAN b7, 55 = FRIRE B (Toy ) MK, 5 068 RV 668 159 G A ok I R B VR 70 S 55y
iE, DR B T HE R ML ( Leuciscinae ) , SR10, FEH B R4 L, Kl 51000 RHa A i
DI, ANTE S B TOUER , R LU R 8B A R RE J S8 AV s i 5 i ( S T4 58 ), REARML T
HE B R SN S AOHE R 1 Leuciscus idus (F K], 1985, fig. 4A) , X5 RAR R =
JilfilRER Myxocyprinus asiaticus ( Bk ARk, 1979, fig. 1) AL, (E A 2P £ 20 %) 4 i
FRIEA IR L AR AR (2B K, RN BA KT TG AL T E RS o, 2
AR THED W RHAZE U Leuciscus , Palaeoleuciscus , Palaeorutilus F1 Plesioleuciscus %5 )&, K
WL B KM S 5I08 BB B, e 5 i AARHE S 0 Leuciscus idus (R, 1985, fig. 4B)
A LERARL, (H T AR, F IR A f BB Catostomus ( Weisel, 1960, fig. 3), Carpiodes ( Gregory,
1933, fig. 76B) Fl Myxocyprinus asiaticus (% =k ALHR3C,1979, fig. 1) 558, TERB I,
Rl T EA 6 P, g/ G AGE T A 17 #il,

MR LA (9 5347, 1 f B85 T 55 IR f R 2 AR, B B S R 0 26
AHAL E’(J%:Féj\:ﬁ%‘@%( synapomorphies ) , Gnar b EA AR ATk A , B LA HE R
THRZ B DT WA BEANEOARZ WIS, AR T B HR A o3 26 1) 2K, K
LA J& TR [R] A A4 B 2 -5 R R R AR L7 1 A AH AR ( plesiomorphies )
XERPIR AT R SRR A REL T EHLER,

2.2 XTRERZREETANMK

AU EHE R, X K 1L £ ( Tianshanicus liui gen. et sp. nov. ) ;=T IENE /R 735 1 pe 2%y
B, ZHEE N —EWAMTOR, Z IR A, W A YK A 2D
o HHb BRI 48, 525 38 (1984 ) X v [ 5 — 20 M2 A SR 4G, AR A T 28
H A B R TR L PSR RS v AN B A B TR T = o
B o) TR T T2 2 3 (1984 ) MR AT oy A=y b J22 () TE A0 b IS AR 0] S e 46 i 1 2 ¥
i, PR A A A A5 LA AL T T e ddof T HARIR A . 1) Rl 5 75
) Palaeorutilus Fc323T B X5 26 J& Z B X 5], - HAAG 2 TE R G MR #oR il
£ RN TR i 2) SXIR K ISR R A & T35 5 fEL( Osteoglossidae ) [
WER (V 12172.5AB,,, ), B OEUSE R B 65, HA B 0 RRRE5 R AR LT ERJE b a5
2 i W i Bt A Musperia (Sanders, 1934 ) F0H [ PU 1 25 11 B 45587 B9 Sinoglossus (7515
18,1986 5 3) TEAS 7 M R S 4 55 DU T | 1 42 B 1 M1 4 ol Y 45 b 1) [) — 2 07 (2 BT 4 )
WA & T 5 g B Amiidae ) 15 8814 (Amia sp. ) FIERIE B ( Siluriformes ) #) Siluridarum
sp. (e ,1975) , =& JE BOLAEAE T R UIR KK I B AR A 8 DL A6 56 ATRR
ME BB AR AR R I 4 )2, 40 38 [ Y v b T 4k 20 ( Grande, 1980) (R A B b
HrH ) AR BT 2R 0ETH ( Sychevskaya, 1986) 1 E N 5t U HI RS (Hussakof, 1932) |
HHE) (Chang et al., 2001 ; Liu and Chang, 2009) A UTAES (TKIR 245 1985, KRS |
WRELH, 2000 ) FIIRE (TR TR S 55 ,2010) SE B AG BT T M) . B2 A0 A o UL T IX 28 X
O iR 1Y =S~ Sl w8 < £ 3 2 € S S s O - R 0o 2 S G B 7 e S 2
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JE R A V5 55 ( Bothriodon sp. ) , 28 JEIBAEE (1958 ) 5% WF LR AR 2 M i bt | il & £ )2
YIS AT TR B, XSS5 T30 P LA DA I 5 2 2 b e 6 7 3 2 7 5 22 R g
2L [ R 4 1 4 (RS R 1, 1978 ) A5 B HE— A (9 UE W . LA, 75 5 4 30T ImT 1 I 1 K 3T
DAL H A 7R A T T AR R 0 I AN i NG JR 5 ( Dzungarisuchus manasensis ) (AL,
1974) , X IN0] S Z A

A NEW CYPRINID FISH FROM PALEOGENE OF
NORTHERN XINJIANG, CHINA

SU De-Zao
(Institute of Vertebrate Paleontology and Paleoanthropology, Chinese Academy of Sciences Beijing 100044 )

Key words Junggar Basin, Xinjiang; late Eocene; Cyprinidae, Leuciscinae
Summary

The fossil cypriniform fishes described here were collected from the Anjihaihe Formation
(Paleogene) in the Manas County in northern Xinjiang, and referred to a new genus and spe-
cies, Tianshanicus liui, of the family Cyprinidae. This new genus shows typical characters of
the subfamily Leuciscinae, and is of great interest for studying the origin of the subfamily Leu-
ciscinae. According to the nature of the fish-fauna and mammal fossils, the age of the fish-bear-
ing beds is considered as late Eocene.

Order Cypriniformes Bleeker, 1859 (1860 )
Family Cyprinidae Bonaparte, 1840
Subfamily Leuciscinae sensu Cavender & Coburn, 1992
Genus Tianshanicus gen. nov.
Type Species Tianshanicus liui sp. nov.

Generic diagnosis Body small to moderate size, elongate-fusiform, differing from other
genera in the subfamily Leuciscinae in the following characters; frontal broad anteriorly and nar-
row posteriorly, with greatly expanded postorbital process; parietal long, rectangular; dermo-
sphenotic very large, arched; upper part of operculum as wide as lower one, roughly rectangu-
lar; dentary with low coronoid process; upper limb of preoperculum long, almost vertical; six
hypurals, four of them upper hypurals; caudal fin with 19 principal rays and rounded upper and
lower lobs.

Tianshanicus liui sp. nov.
(Figs. 1-6)

Holotype A nearly complete fish, Cat. No. IVPP V 12172.1A-B.

Referred specimens Specimens of about 15 individuals from the same locality and hori-
zon as the holotype: V 12172.2, a nearly complete fish; V 12172.3, a well-preserved caudal
skeleton; V 12172.4, a nearly complete skull roof; V 12172.5-6, two groups of fish remains
embedded in two pieces of rocks; V 12172.7-8, two incomplete fishes.

Diagnosis Head large, its length much greater than depth of body; maximum depth of
body just behind head, body depth/standard length ratio 0.22 to 0.25; total number of verte-
brae 38 ~39; D III, 8 ~9; AIll, 7~8; PI,13~14; VI, 7~8; CI1, 17, L

Locality and horizon Manas Mountain, Manas County, Junggar Basin, northern Xin-
jiang; Anjihaihe Formation, late Eocene.

Description  All specimens have standard length between 80 and 148 mm. The largest
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specimen is the holotype, attaining to a total length of about 180 mm. The maximum depth of
the body is about 1/5.4 of the total length, 1/4.4 of the standard length. The length of the
head with opercular apparatus is much greater than maximum depth of the body. The depth of
the caudal peduncle is about 1/2.2 of its length.

The skull is roughly triangular from its side view. The skull roof (Fig.2) is shown in the
specimen V 12172.4 | somewhat similar to the recent catostomid Myxocyprinus (Lo and Wu,
1979, fig. 1). The frontal is broad anteriorly and narrow posteriorly, the hinder part of which is
as wide as parietal, the length of the bone is twice that of the parietal, and it has a much en-
larged and roughly semicircle-shaped postorbital process. Dorsally the frontals bear a number of
radial ridges on the posterior parts of the bones. The parietal is large, much longer than wide
and roughly rectangular, with straight suture with its counterpart. The dermosphenotic is rather
large,, not overlapped by the frontal, and roughly arc-shaped from its dorsal view, it possesses
an expanded anterior end, constituting posterodorsal rim of the orbit. The dermopterotic only
has its anterior part preserved. The supraoccipital has a short anteromedial process, inserting
between the hinder parts of the parietals. It bears a long, rod-like medial supraoccipital ridge.
The epiotic is broken, bordered anteriorly by the parietal, and medially by the supraoccipital.

The circumorbital bones (Fig. 1, 3, 5A) consist of four infraorbitals, a dermosphenotic, a
lachrymal and one supraorbital. The lachrymal appears to be large, convex anteriorly and
slightly concave posteriorly. Infraorbitals 1 and 2 are relatively small and roughly quadrangular.
Infraorbital 3 is the largest, much deeper than wide, forming the posteroventral margin of the
orbit. Infraorbital 4 is comparatively large, slightly deeper than wide, nearly quadrangular. Su-
praorbital is small and crescent-shaped, attached to the supraorbital notch.

The mouth is small, terminal and edentulous. The oral border of the upper jaw is formed of
a large premaxilla, excluding maxilla from the gape (V 12172.5A, Fig.3), as in other cypri-
nids. The ascending process of premaxilla is short, pointed; its lateral branch is well-deve-
loped. Dorsally, the maxilla bears two processes on the anterior and posterior parts of the bone
respectively. The mandible is robust, consisting of a large dentary and small anguloarticular,
the former bears a low coronoid process, as in Myxocyprinus asiaticus (Lo and Wu, 1979, fig.
3). Pharyngeal teeth are somewhat compressed conical, with slightly bent tips (V 12172.6).

The operculum is very large, its height is about 1.3 times its width, the anterior border is
nearly straight, the anteroventral corner is truncated, the posterior border is rounded, the supe-
rior border is slightly concave, with a very strong and handle-like anterodorsal articular process,
and the posterodorsal process is not marked. The suboperculum is considerably smaller than the
operculum and roughly elongate-triangular, with a relatively long anterodorsal process. The pre-
operculum is comparatively broad and sickle-shaped, its horizontal limb is slightly shorter than
the vertical one. The inner angle between the two limbs of the preoperculum is much larger than
right angle. The preopercular sensory canal runs down the middle of the bone. The interopercu-
lum is small and with higher angular posterior portion. The branchiostegal rays are comparative-
ly broad and three in number.

Excluding the vertebrae forming the Weberian apparatus, there are about 35 vertebrae, of
which 14 are precaudal and 21 are caudal. The vertebral centrum is longer than deep, and
markedly constricted at the middle. Each centrum bears a horizontal ridge on its lateral surface,
bound above and below by a fossa. The fourth trunk vertebra bears a particularly strong para-
pophysis, indicating the presence of Weberian apparatus. The fifth to eighteenth vertebrae bear
ribs, of which the anterior five pairs are comparatively strong, all nearly reaching the ventral
border. The neural and haemal spines are long, slender, and posteriorly directed. Long, slen-
der intermuscular bones are numerous, including epineurals and epipleurals, the former arise
from the bases of almost all neural arches, the latter arise from the bases of the haemal arches.
Anterior to the dorsal fin is a series of mid-dorsal supraneurals, each one occupying the space
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between two neural spines. The caudal skeleton is of the cyprinid and catostomid pattern. It
consists of a compound ural centrum formed by fusion of the pul, u, and u,, with a short neural
arch, and fused with the pleurostyle, one pair of free uroneurals, a parhypural, six hypurals
and one epural. The compound ural centrum with the pleurostyle and the second hypural are
fused to form a V-shaped structure, in the notch of which third hypural is tightly articulated.
The rest of the hypurals are attached to the pleurostyle. The parhypural and first hypural are
fused proximally, but are not fused with compound ural centrum. The neural arch of the first
preural centrum is short and pointed. The single epural is long and slender, and is parallel to
the pleurostyle. The single uroneural (un) is probably present on each side of the posterior end
of the pleurostyle.

The supracleithrum is comparatively strong and slightly curved, with slightly rounded dor-
sal and ventral ends. The cleithrum is very strong and spoon-shaped, with a pointed vertical
limb and anteroventral one; its posteroventral edge is frequently notched. The scapula is an ir-
regular polygonal bone, with a large scapular foramen which is located near the anterodorsal
edge of the bone. The coracoid is well developed, and roughly elongate-triangular in shape.

The pectoral fin is large, consisting of one unbranched and thirteen to fourteen branched
fin-rays, extending posteriorly about two-thirds the distance to pelvic fin origin. It is supported
by about fourteen elongate-triangular pterygiophores. Beneath these fin-supports there are about
four large radials.

The pelvic fin is very small, sitting in the midway between the pectoral and anal fins, and
composed of one unbranched and seven to eight branched fin-rays. It is supported by a large
forked pelvic bone, as in the cyprinids.

The dorsal fin is short-based; its origin is slightly behind that of the pelvic fin. It consists
of three unbranched and eight to nine branched fin-rays, which are supported by nine to ten
pterygiophores, the first one of them is very expanded ventrally, the others are pointed ventrally
and expanded at their dorsal ends. The anal fin is far away from the caudal fin, containing three
unbranched and seven to eight branched rays, which are supported by about ten pterygiophores,
the first one of them is somewhat expanded anterodorsally, the others are roughly elongate-trian-
gular. The caudal fin is deeply forked, consisting of 17 branched rays and one unbranched ray
above and below the fin.

Comparison and discussion The new genus Tianshanicus shares most of cyprinid char-
acters, including: mouth toothless; upper jaw margin formed by premaxilla alone; pharyngeal
teeth of leuciscine type; paired fins with a single unbranched ray respectively; pelvics abdomi-
nal; single dorsal fin, almost opposed to pelvic; and caudal fin deeply forked. Tianshanicus is
assigned to the subfamily Leuciscinae because it shows typical characters of the subfamily, con-
taining; anal fin with more than seven branched rays; body elongate-fusiform; mouth terminal ;
dorsal and anal fins without osseous spine, origin of the dorsal fin slightly behind that of the pel-
vic.

In general features, Tianshanicus resembles Palaeoleuciscus, Palaeorutilus and Plesioleu-
ciscus , but distinguished from the latter three genera by the characters of the skull roof, opercu-
lar apparatus and mandible. In the latter three genera the frontal is narrow anteriorly and broad
posteriorly, and with a smaller postorbital process; the parietal is small and square, the dermo-
sphenotic is very small; the infraorbital series is weak and narrow; the dentary bears a higher
coronoid process; the upper part of the opercular is narrower than its lower part, the preopercu-
lar has a shorter vertical limb than in the new genus. Besides, in Palaeoleuciscus the maxilla is
arched, the opercular is almost trapezoid, with a very oblique lower margin, the hypurals are
five in number, and the vertebrae are 32 to 35 in number. In Palaeorutilus the opercular is
roughly trapezoid, with a very oblique lower side, the vertical limb of the preopercular is wider
and shorter than the horizontal one, and the hypurals are five in number. In Plesioleuciscus the
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opercular is a nearly trapezoid, with a rather oblique lower side, the hypurals are four in num-
ber, and vertebrae are 34 in number.

Tianshanicus liui and an isolated scale of the family Osteoglossidae( ?) occur in the Anji-
haihe Formation (lacustrine deposits) of the Paleogene in the southern margin of the Junggar
(Dzungar) Basin in northern Xinjiang. The formation has already yielded Amia sp. ( Amiidae)
and Siluridarum sp. (Siluroidei), but the age of the formation is disputed. Jiang Xian-ting
(‘citation from Li, 1984 ) suggested that the age of the formation as the Oligocene on the basis of
the remains of the Ostracoda. Li (1984 ) suggested that the age as late Eocene-Oligocene on
stratigraphical and paleontological evidences. However, according to the fossil fishes, the au-
thor considers that its age is most probably late Eocene. Tianshanicus closely resembles Palaeo-
leuciscus from the Oligocene-Miocene and Palaeorutilus from the Oligocene of the western Eu-
rope ( Czechoslovakia and Germany etc. ), but it possesses a number of primitive characters,
and is more primitive than the latter two genera. A large cycloidal scale of the Osteoglossidae
(?) ornamented with characteristic reticulate structure closely resembles those of Sinoglossus
from the late Eocene of Sichuan Basin, southern China, and those of Musperia ( Osteoglossi-
dae) from the late Eocene of central Sumatra. The remains of the genus Amia and Siluroidei
have been commonly found from the Paleogene of Asia and North America, e. g. the middle Eo-
cene of Bohai Gulf region, China, the Eocene-Oligocene of East Kazakstan, and Green River
Formation ( middle Eocene) of North America. The genus Amia has also been found from the
late Paleocene-early Miocene of the western Europe ( France, Belgium, and Czechoslovakia).
Besides fossil fishes, some other vertebrate fossils have been found in the same formation of dif-
ferent localities. These include mammalian Bothriodon sp. (late Eocene) , and reptilian Dzun-
garisuchus manasensis (late Eocene) and Amyda sp. Based on the nature of the fauna, the age
of the Anjihaihe Formation is considered as the late Eocene.
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