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1989 & 10 B VERTEBRATA PALASIATICA figs. 1—4, pl. I

b EENIEE NS (Eohiodon) HIAIL
FILBEETEENDH
A

(b ER R EHESY SH ALTR)

X@iE IR R BESA

O EB OB/ E

ANIERTFESFLRHAETE BN —BE NG, KIBCENNE ABREBER LS
ﬁé%ﬁﬁﬂﬁﬁﬂ’aﬂ%ﬂd@%’%ﬁ—%ﬁ' IRPFHMSE R (Eohkiodon shuyangensis, sp. nov.),
BN, KX B E AKNE R B ERBET ZREN 7.

MERADEREATER T B, XBEHE¥IH Cavender (1966) Er,
¥ Fin& Xk Kamloops Hiagritds B, %8 Hussakof (1916) {REX Leuciscus
rosei ML GEIHAGEH AR (Hiodontidae), HEH W L4 Eokiodon rosei, Bi)E,
Wilson (1978) F1 Grande (1979) X4 BlEEMERREER Y TR ER AN S FHAF,
BEPTEZEL4NAFHERTEE . REATGELMXEEE - S&RATE R T2 H
Mﬁlﬂﬁiﬁ@ﬁ%%%,195);9&%@1&%3*‘@%%%%@]%5ﬂﬁﬁtmﬁ?ﬁ%ﬂ?tpﬁ")
—NMEFELGNATEBETEEAE, SEBAERKH T BRS —RE Pharcodus ¥l
(p. 46)0 EEWX—LABTTHEMMER, FR RV, BIH I Phorcodus, TR
Eohiodon, WaERATETEBENNERI, AEEARNI LY ELHRBETHW
B, A SCREAE B A b X — AR — 2 2 43 T o

AXERRENES TER. EFRBERE. ARBEEITEEHR—F TIERNR
RiLBRHFFR. AN, ZZBHRANAICEENERZ, BHERPEKESR. BaE
EMBEEDEM P CERERELAXNES., FlEE, MNEBNERMERE LR
o

—. kR F B

SEHABHE Osteoglossomorpha (sensu Greenwood, 1973)
B T4 B Osteoglossiformes
Fi5# ¥ Hiodontidae
EKER Eohijodon Cavender, 1966
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RpEisELE Eohiodon shuyangensis, sp. nov.

BE #GRE,RAEREGET LG &8/ 2R BIEEEEKHERERYA
# o AIMIRE LBRR THRE . WEERMR, 449 Ko HHE AT BZA
ZHlo Wik 22 o BRI X, P XEEEK 16 . B—RATHEATZENWER. B
LE 1. BHER IR, F—RHMLBLEEE—RBIHEES. BTH 6. HE, #
FA: DV, 12; A1V, 18; P 10; V 9; C 4, 1, 8 + 8, I, 6,

ERRF —REOETRENA, REHNSLMERF. TEi#EsYSH ARTRIR
KBS V8778A, V8778B, ) L

FHEEBM TLHRMAMSLESS, BT .

Wil FMERERAPHIRE (Shu Yang),

- S TR
) ,;;\f};hg}?;%&%}é.ﬁ*ai ’,%

(N

A1 RFBESEGTHDNERA

Fig. | Fohiodon shuyangensis sp. nov., Restoration of skeleton

ik BN, BERE, 2K 27 SR 13, EK Do

BUEYER e R AR, BB e BN R, BB o
RS, AR R AR R R — W12 R B, 5 TR LR AR o, TREH R
WAHR D I, A — R, MRER R RN, T L. B
HRHE R i, M LR T U T e D E TR IR I — 7 » B R RE SR E T Ho

3 G, TR S, F RS 5 BHE S S R T IRIES 0 BT LARE KT, B, R
235 LA R 1/30 LT 1/3 A —/NGsHE,  A_E R T DL B Y S e
B T, KN —, TR Ik — 3o IAESBA T, AR KA /BR8N
%o RILE LAE. 5B TEFE, g maTAEBH 5, BRI $1F 1R
St THHAEH KRR

RLHE T 2440, ) BB O EEUR L 0 T, 2 25 3R, 0 T2 TR RN, BT
42, RS REH AR o

TR = T G BT B I, B B T M . R A
DR AR B O, LB R, (B RAE BRI B EFE, 547 R
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Fig. 2 Skull of Eokiodon shuyangensis sp. nov. (V8778), abbreviations see the appendix

HEB N2 EEIR, KA 1/2, 4 49 8, HhBEHE 21 &, BHe4 28 Mo Bl
24 Wi B R LES/NE, RATA 20 MR LB H, 4, g 225, RE—x#E,
HieymEE%o

BRI HBEEEEE, HBERS B ALEW. WEAK. 44108, 8Ttk
MR, BROE - REAELYT 2 HHEFHNKE. BMERL, BT H 19 Bug B, 6
BETR=EME, GRBANE, FHREEEI.JERERPEEB. ShkgFiiuEa
—&o HEFRAIM, BN o B—MEFMEAT 10 BEENRKE, KA RKEE.

T /G, BT 8 25 KU B, 55 17 R, &R 5 RAS Xo E—n UHERK,
YT 16 MR, HRkkER. XHE KR, B—HREK. BHELETE 29#
MEFAL, #4221, RAT4MRAD o B—NBEHESET B3 HEEBNKE. XHF
17 L, BHBT KRR=AE#E

BEEES X, B—ZFERITHEKNMESIRAKRE K ZEE, £— BRI KRB R
FHCIRo ¥t (ural centrum) PIHL, F—¥RHELLSE K88 Lo BT BMEE 6 81, F
M2 P, T e b B 4 B, S TR, KD E - R NE T B S S 5k
LB Ko B—RBHIHETENMAH, EHESE 3, E—BHEBREEE —BilH
HEE, HRPIRESE Zimi, F=RBWEFLE K, Sit2E_BWEBlir
o BEE | . RRENENKNBEAETEETE-2FNRIHNMEIAR, 4

AR EESETENZEEARAMNKRAR, 46 Mo BIEL 18R, Hha Xk
16 i, £ 8 Mo

H#. BFERBERASEN Y 9 Ko @%}#%m&ﬁm HBEHERE o

B8 KIREFQSS) (B AR R E=LE AU P B REX—A, A
AERTBEALNETEAR (Osteoglossidae), HHRIthfy Phareodus #ilio
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B3 REBERAGTHONER. WFURILKE ver7sa

Fig. 3 Caudal skeleton of Eohiodon shuyangensis sp. nov. from V8778A

EEAEE (Osteoglossomorpha) BEEBARNEHR R, B4o% Osteoglossoidei
1 Notopteroidei W H,EiZ BIE Osteoglossidae } Araﬁaimidae ®, B#H Noto-
pteridae, Mormyridae }; Hiodontidae =®4HEL (Greenwood, 1973; Lauder & Liem,
1983, Fig. 19), BHFAXHUANKEFERALTILA: (1) #E“BRE—5F
B4 (parasphenoid-tongue bite)”, BIEIEFRER LAWK, SHMEERAK—2
AR (2) ETVEB EE BRI, AEEISHSEREL (Greenwood
et al., 1966); (3) BMEER HNENERGH, SHEHMBEAR AR (Nelson,
1972); (4) BYE—RBATHAERBIHER. (5) BHES X % 16 RBED (Goslin,
1960; Patterson, & Rosen, 1977), H % 3 SENM AT —BILEENZE,

R ARES REHRE, HEEEULEE 1, B4+ME SR, TEARSHBES
AR FEERER, Ak, ELRNEETABENR R &M, B R NEARE, L
H R EIRFIE, XPIB 5 Osteoglossidae HZEH KM Hiodontidae 34N, FIEH
B lE: F—RBIEREHHEEZENWHER, RERLE, BWET 1 1, BH
AXEEK 15 BREDGENBEEBNY: F—RBIiHETEROHER.BELE 1R,
BaE 3% 45, RO XK 16 HETARNMRBENS, XRMERTHE
EEPEREM . IRFRANBEE %5 Hiodontidae JLE—%(H 3), MEAL Osteo-
glossidae B FHAHEENWEAEM—LRLEREER, Fih, BIUERHEEARFA
Hiodontidae i,

Hiodontidae DB fIEILEBAER Hiodon RIAHTEY Eokiodon, NE M B B
I 43 BE3E , WEZE BB (RT3 55—61, 535 44—49) BRI (FTE 2736, Ja#& 17—
23) L E AR, B AE MR R AR B R AT HRFHEA hiodontids(Cavender, 1966),
Eohiodon H)5—/BLFUMEF R85 Ay T B85 2 81 (Wilson, 1977), IRFAFRA R MR
i) Eohiodon HJRFME: ¥FHE 49 B, BEEK 221, B TEE 2. WK EEA
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Eohiodon Hig

O AR E) Eokiodon H=FF, 814 E. rosei, E. falcatus F1 E. woodruffi (Ca-
vender, 1966; Grand, 1979; Wilson, 1978), B3, ZEE HE R EREHH ETER
T Eohiodon B—NEE (Sytchevskaya, 1986),Ri% T BiEBH(41—42 #), BE5
%B(2B3 2 ME BN B LS Eokiodon WEM = RIRFAMRAZHE&K KA, A
HLEBREA R, XERAEERALLR. RBIRASE E. fdcous EKE BRI
B, AHERTEBER EBAEE GR D, 5, BINN#EEE EERT T, RET
E. rosei 5 b, THRER (E. woodruffi MIRRE)o AL, RhBEBINEHY, &
FENMKER, W E. rosei NERESKRZERX 7%, KREAKREAEEUTHIES
Eohiodon BRI=FAR: (1) BXESATLEMARZES; (2) 2F/ N NTRTOAE
B ) BHELBMEE—RBiRNERNARE_RBA# L (4 BTENNE
B 6 AR 7 Hto ETXEXAN, AXBVERHERRE AN —Fifh: Eokioson shuya-
ngensis,

81 RAFEESHEEESE AT KIBLEE
Table 1 Statistics comparison between specimen of Shuyang and the

known species of Eohiodon

RE#EE (\551:7‘:::"{'9‘;7) (Cavf}xd'::fiw“) (‘vgs}iﬁg;',hf‘sgg)
HE(EXD 27 _— - _
HBE(SKEZ TN 33.3 . 38.5 25 28
LK Sk EM) 33.3 24 27 29
HHNE(SRRZES L) 63.2 61.5 7 58 57
BeiE(ShKkZE0t)|  66.7 66.9 - 63 66
M E(SREZ E0 ) 48 46 53 49
HHEN 49 S48 44—49 47—49
B 21 22 24 25

H 4K hiodontids Wﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁlﬁ%ﬁﬂﬁ%dﬂkﬂﬂ% Yanbiania wa-
ngqingica (FEEE,1987)0 AMALEREELS Hiodon } Eohkiodon 4534, K
HERHETCEHE 44—46, B8 % 16—17, HHEATERZID. TYF¥TEE5EH
hiodontids FJ-£RXH], Kp“THEEWAAREZEREL". " LABFNESE -1
ERRFBARBT E. shuyangensiso

—. BEaBEB RS i

- BEEANTERRE, Nelson BRI IBEEHARRERE, (IERR BN E
SE, iR EEIRET B Rk, H o —Ade R AR hiodontids ATEEEI TN (&
AdbzE (Nelson, 1969, Fig. 21)o Lycopters 5 Hiodonmtidae MHIREEYX: & B9 W 1
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(Greenwood, 1970), IPMEX—HENEE TIEK. Af/LEZIE, Patterson HRHT
BEAYEEHRFENTTEEY . KR HILIEER Brychaerus 1E24i% T BRI f
BN E S AW H AR 56 v e R B W T HE IS A (Patterson, 1975, Fig.
3)o {8 Nelson(1973) A, Brychaerus Te8E R MRE—RERTE, HRRANR
RERHI A RBEREI AN RAKE, XEW Brychaesus RIMEHERAE TR KR &
Mo fhsh, M BRI KA D LF, Brychaesus (A B AHE, Taverna (1979) A
TREENBG AL (Osteoglossinae) KR Hit, BHEAT BRBEREERLE
PMBRTERBRIEE Ao 7 Patterson ZFAA, KIRERFHRKE976)HFREL
M TEREARNERRAM. il PEESEaR0OHEMA Nelson H3ZEH, M
D EEAROEI KRR EREWMAR, frkMEICENEERaRHRES

Osteoglossinae
S.Am:+ SE. As+Au.

" Au+N Am.

Phareodus
N.Am.+ Au.

Af.+ Au.+ N.Am.

O
Pantodon o
Af, S
E.As+Af, e
Arapaimidae 3
Af. + S Am. 4
=
e,
Paralycoptera
Af.+E As. E.-As,
Asiatolepis
E. As,
Hiodontidae b
N.Am.+E As, o
o
) Lycoptera °
SE.As.+ Af, E As, E, As. T
S,
A * Notopteroidea 2
SE. As. + Af. =
Gond. N.Am. E. As.
<N. Am. éE'AS' Gond.
E. As: Gond. N. Am
Osteoglossoidei Notopteroidei
B ‘ c D

A4¢ BEARHIHRET HERED BB, Byl

Fig. 4 The distribution of osteoglossomorphs and its dispersal

and vicariance hypotheses
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BB (kA ,1976, B 4), X—E RS ARENNRIREREYE R, B W MR
RENEGEAREFETHRED I, M AR FHOEFE D EN (Taverna, 1979)c Eohi-
odon TEWMABAIR BL— HE T A ILFEMNE B &K RET T ME— SR HE TIERE, B
—HEXEREEARERESTETREIN (B . TEEARBETAL, Wi
BATE BT E KT BR %44 LR BEX T UER,, BE AR B LIEE
=EAFH: EAKEE, PMABEEUREREETMATRK Z. HTERK
P, ARSI R URTMNABEILEZ M EEE IR R, LRI A s
BEAEE N HE, REREEERERNEENS, TNETSEARE =24 R
ERMRE T EEKR, BEARNERMNREASERE A LI o XN THRAKEA
RRJLFEARTEER o BIEE— BB, L AIE R A £ 5 B AR oK
BEARSEERBARAS S, Wik, Xy g Brmispo 1k B R 8. il g
HAREUMEATSERMERNEESBHR. -

PR 4> 5 (vicariance) 8 15 DI IR IR SHIR OV AR MR L o R BERUBS HE 49 i o Gayet
(1987) &3 FliX—ME2%t hiodontids F1 Phareodus WBEAEED M T ZRAME BB,
R, fExEhEE EREBRPVARERIESTE, Hit, e S 2 ET i
tho RIEAXWEEARMES B, N TEEALE (Osteoglossoidei) K537, il
AR M AT AR R E RO X R K —HEX & (ancestral biota), fi
EHERASH, BARUMNADNSEMRBNSE, HREILENEHRNIENURL
MAMZRANELELR, TRERTESALENIASDH. MR A WMEABSrE
KEEHNBESHIRET —MEE. K, BRRMNBEZHEMRXBRNE LR
MHESFTENIR, MEEARNE—EE—H#4aTE (Notopteroidei) — T
REUE AR, LEMUMAS = HXAEEXABASREBEESAVENBESYEM
BEXE E 4. A, X=EAXBZHREERELE NI X B WEE, 2B —F2 X
YR BEE, BB FTH PRI E. '

(1989 £ 2 A 22 gUEE)

W % # 9

br. r. branchiostegals =g
chy cer;tohyal HEE
cl - cleithrum i
enpt entopterygoid ’ REF
ep epural B.ka
fr frontal i
ghy glossohyal M B
h, hypurals . BTE
1. den left dentary ' EuE
1. mx left maxillar E L&

1. pmx left premaxillar E e
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mes mesethmoid th e

na nasal Bg

npu, neural spine of 1st H—ERHE
preural centrum oY

op operculum %%%

pa parital mE

pas parasphenoid 2=

ph parhy pural BB TE

pop preoperculum B g

pu,_, preural centra BEHE

r. den right dentary HEE

r. mx. right maxiliar AH LG

r. pmx right premaxillar AHEl R

soc supraoccipital sty fe

u,_, ural centra M

un, 4 uroneurals %34{%%

Af. Africa JEM

. Au, Australia b8 N I

E. As. East Asia R

Gond. Gondwana DB 4 o B

N. Am. North America Jb3E

S. Am. South America HE

SE. As. Southeast Asia FEEY

€ % X ®
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EOHIODON FROM CHINA AND THE DISTRIBUTION
OF OSTEOGLOSSOMORPHS

Shen; Mei

(Institute of Vertebrate Paleontology and FPaleoanthropology, Academia Sinica)

Key words  East China; Eocene; Eohkiodon
Summary

Eohiodon, a member of Family Hiodontidae, was formerly discovered only in North Ame-
rica. The specimen described in this paper. was collected from Eocene deposit in Shuyang,
Jiangsu Province, eastern China. Based on the differences between this specimen and the
known species of Eokiodon in characteristics of body form, nasal, uroneural and hypural, the
specimen from Shuyang is designated as a new species —Eohkiodon shuyangensis.

Description
Superorder Osteoglossomorpha (sensu Greenwood, 1973)

Order Osteoglossiformes
Suborder N. otopterbidei
Family Hiodontidae
Genus Eohiodon Cavender, 1966
Species Eohiodon shuyangensis sp. nov.

Diagnosis Body fusiform, maximum bedy depth at posterior margin of the head. Na-
sals small, thin plate-like. Teeth on the ventral part of parasphenoid and the tooth plate of
glossohyal. Vertical limb of preopercular long and narrow while horizontal one short and
wide. Vertebrae about 49. Origin of dorsal fin in advance of that of anal fin. Anal fin rays
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22. Caudal fin deeply, forked fin ray formula I, 16, I. Full neural spine on first preural centrum.
Epural 1. Three uroneurals present and the first one extending forward to posterior margin
of first preural centurm. Hypurals six. Scales cycloid.

Remarks The specimen has been reported by Chang and Chou (1985). It was refered
to Osteoglossidae and thought to be similar to Pharcodus.

Osteoglossomorpha is a group of primitive teleostei. It consists of two suborders, that is,
Osteoglossoidei and Notopteroidei. The former inclides Osteoglossidae and Arapaimidae, the
latter Notoptetidae, Mormyridae and Hiodontidae (Greenwood, 1973; Lauder & Liem, 1983).
The affirmed synapomorphies of this superorder are 1) presence of a ‘“tongue-parasphenoid
bite”’; 2) paired bone rods or processes at the base of the second gill arch (Greenwood et al.,
1966); 3) gut coiled so that the intestine passes to the left of the stomach (Nelson, 1972); 4)
a full neural spine on first preural centrum (Patterson & Rosen, 1977); 5) caudal fin contain-
ing 18 principal rays (Gosolin, 1960).

Except the 2) and 3) characters which are not preserved, the specimen from Shuyang
holds the other ones; besides, it does not share any apomorphy with the other teleosts, so it se-
ems certain to refer it to Osteoglosssomorpha. But the characters owned by the speciemen, espe-
cially by its caudal skeleton, show that it is closer to Hiodontidae than to Osteoglossidae. The
caudal structure of Hiodontidae is: full neural spine on first preural centrum, one epural, three
or four uroneurals, 16 branched principal rays; while that of Osteoglossidae is: full neural spi-
nes on first preural and first ural centra, no epural, one uroneural, 15 or less branched prin-
cipal rays. As to the out groups of Osteoglossomropha, both structures can be respectively re-
garded as autapomorphies of the two families. The caudal structure of the specimen from Shu-
yang is almost the same as that in Hiodontidae. In addition, the specimen does not share any
apomorphy with Osteoglossidae or any other group of Osteoglossomorpha. The specimen from
Shuyang, therefore, should be refered to Family Hiodontidae.

Family Hiodontidae includes the extant genus Hiodon and the Eocene genus Eokiodon.
They differ from each other only in the counts of vertebrae (the former 55—61, the latter 44—
49) and of anal fin rays (the fomer 27—36, the latter 17—23) (Cavender, 1966). The other
typical characher of Eohiodon is that the origin of dorsal fin is in advance of that of anal fin
(Wilson, 1978).

Our specimen has typical characters of Eohiodon: vetebrae 49, anal fin rays 22 and the
origin of dorsal fin in advance of that of anal fin. Thus, it is reasonable to designat it to Eo-
kiodon. v

The specimen from Shuyang has a few characters which tell it from the other known spe-
cies of Eohiodon, that is, 1) maximum body depth at the posterior margin of head instead of
at abdomen; 2) nasals thin plate-like instead of tubular; 3) uroneural extending forward to the
posterior part of first preural centrum instead of to second preural centrum; 4) hypurals 6
instead of 7. Based on these differences, it is designated as a new species— Eohiodon shuyan-

gensis.

The historical zoogeography of osteoglossomorphs

Nelson (1969) is the first to discuss the distribution of osteoglossomorphs. On the basis
of the traditional concept of origin and dispersal, he inferred, from the area cladogram of the
extant osteoglossomorphs, that the center of origin of this group was Gondwana, and the pre-
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sence of hiodontids in North America were secondary, maybe having migrated from Asia.
Then, Patterson (1975) proposed the possibility of the marine origin of Osteoglossoidei. He
assumed the marine Brychaetus was the sister group of Osteoglossoidei, and thought that fhey
might have acheieved their cosmopolitan distribution by means of seaways. But Nelson (1973)
doubted about the possibility, he pointed out that Brychgetus was the sole osteoglossomorph
known to be marine, that indicated it was probabaly secondarily marine. Besides, the phylo-
genetic relationship of Brychaetus is not quite clear yet. Thus the marine origin hypothesis
still lacks enough evidence. Not long after Patterson, Chang and Chou (1976) added fossil in-
formation of China to Nelson’s area cladogram and conjectured that the origin center was in
East Asia, and the osteoglossomorphs in North America and Gondwana were secondary. This
conclusion is supported by fossil information because according to the fossil records, the ear-
liest member of osteoglossomorphs lived in China. Now, as Eokiodon is also found in eastern
China, the idea that hiodontids in North America came from East China is further substantia-
ted, and the area cladogram is altered accordingly as well. However, no matter where the
origin center might be, the dispersal directions in this case are no more than three: from Gon-
dwana to North America, from East Asia to North America and the last one, from Gondwana
to East Asia or vice verse. On- the basis of the plate tectonic theory, there once existed con-
tinental connections not only between Gondwana and North America, but also between East
Asia and North America, so the former two dispersal routes may be supported by information
from this source; but East Asia has never been in direct contact with Gondwana since the
Triassic, that means the foreruners of osteoglossomorphs were not able to leave Gondwana for
Asia or vice verse unless across ocean, and that is hardly possible for fresh water fishes. Con-
sequently the common problem of these dispersal molds is how to explain the “transoceanic
distribution” in Gondwana and East Asia.

Vicariance theory would solve the problem, such as the distribution of Osteoglossoidei,
by supposing that parts of East Asia, North America and Gondwana once formed an ancestral
land block, then East Asia splited first from the other parts of the land block, followed by
the separation of North America from Gondwana. And the fragements drifted towards the
continets they collided with consequently. As a result, osteoglossoidei acquired their recent
distribution. However, we still lack area cladograms of other groups which might corrobo-
rate or falsify the vicariance pattern stated above. And the area cladograms showed by the
two suborders of Osteoglossomorpha contradict themselves, Thus the question abou; whether
there exists a congruent area cladogram or which pattern will be the one still remains open.



kM FEENKEEE (Bokiodon) WEAA—RIBEET LRGN BRI

R ERE(EH) Eohiodon Shuyangensis sp. nov.
L.EREA Holotype, A3 Righ lateral view, V8778BX4;
2.3L5 Skull, {3 Left lateral view, V8778AX7;
3.R® Caudal skeleton, Z{|#}, Left lateral view, V8778A %10



