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1 Introduction

The gpecimens described here were disoovered from the lacudrine depodts of Lower Eocene
Yangxi Formetion of Heidangkou , Sngzi Gounty , Hubei Province , China. Only pogerior haf of the
body was preserved , with conplete dorsa , pelvic, and and caudd fins and a nearly conplete
caudal skeleton.
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The Yangxi Formation in which the fossl fish was collected is 100 150 m in thickness and
oontacts corformably or discorformably with underlying Peomagang Formetion and overlying Pailou
kou Formation. Beddesfishes, odracods, gageropods, chargphytes, sores and pollen, birds and
mammalswere do found in the formation. The age of the draa is Early Eocene ( Editoriad
Qommittee of Sratigrgphical Lexicon of China, 1999) .

Phareodus wasfirg disoovered from the Green River Formation of North America(Cope , 1871 ;
Leidy , 1873) . The American Phareodus includesfive nomina gecies ( P. acutus, P. encaustus,
P. aequipinnis, P. brevicaudatus, and P. testis) , but Gaande (1981) ,Li (1994) andLi e d.
(1997) bedieved that only two goecies ( P. encaustus and P. testis) are vaid.

Phareodus queend andicus was named on the materid s from the Redbank Hains Formetion of
outhern Queendand , Audrdia(Hills, 1934) . Brychaetus is possble marine ogeogosonorph and
was named based on the concretions with skulls from the early Eocene London Clay (Woodward ,
1901) . Li et d. (1997) suggested that Brychaetus should be synonymized with Phareodus.

The gecimens gudied are deposdted in the collection of Inditute of Vertebrate Pdeontology and
Paleoanthropology ( IVPP) , Chinese Academy of Sciences. The pecimens were mechanicaly
prepared. The dranvings were executed under a Wild MZ8 microsope with camera lucida
attachment .

2 Sydemdtic pdeontology

Family Ogeoglossidae Bonaparte, 1832
Subfamily Ogteoglossinae Bonaparte, 1832
Genus Phareodus Leidy, 1873
Phareodus songziensis sp. nov.
(Fgs. 1 2

Holotype Rogerior part of the body , part and counterpart , VPPV 12751A , B.

Horizon and locality Yangxi Formetion (Lower Eocene) ; Songzi Gounty , Hubei Province ,
China.

Diagnosis A gecies that differs from the other gecies of Phareodus by the following
characteridics: dort dandard length, deepes point of the body at the and fin orign, nore
pogeriorly located dorsa fin, dorsd fin rays 12, epurd absent , neura pineson Ul + 2 only one.

Description  The body of the fish is degp (Fig. 1) , with its degpest point at the and fin
orign. Acoording to the distance between the pevic orign and the poderior end of the fish body
(7.5 cm) , the sandard length of the fish is about 12 cm. The body depth is 3.5 cm. The caudd
peduncle is 0.6 cmin length and 1.3 cm in depth.

Pectora fin Only the pogerior part of thefirg pectora fin ray was preserved. It is segmented at
the digd end and extending pogeriorly beyond the pelvic fin origin.

Pelvic fin The pevic finis srdl and ventraly located. There are Sx pelvic fin rays, of which
thefird one is rdativey srong and only segmented digtdly while the other rays are branched and
sfgrented.

Dorsd and and fins The dorsd fin is srdl and orig nates poderiorly to the orign of the and
fin by dx centra. It condgsdf 12 principa fin rays. Thefird fin ray is segmented but unbranched
and the others are segmented and branched. Anterior to the principa rays, there are two dort
precurrent rays.

The and fin is long. There are 23 principa fin rays and two precurrent rays. The firg
principa ray is segmented and unbranched while the others are segmented and branched. Bxcept for
the inpresson o the firg pterygophore of the and fin that is probably connected with the firg
cauda centrum, ro other pterygophores of the pelvic, dorsal and and fins are preserved.

Vertebra column There are about 24 cauda vertebrae , which are dightly deeper than long.
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Fig.1 Photograph (A) and line-draning (B) of Phareodus songdensis 9. rmov. (V 12751A)

The inpresdons of the lag severa pairs of ribs and that of the neurad ines of the firg to sxth
centra are vishle.

Caudal skeleton and fin The caudal skeleton (Fig. 2) is badcaly smilar to that of the North
American ecies. The preurd centra gradually become sraller in 9ze pogeriorly from the fourth to
firg preura centra. The lag three haemal gines and the lag four neura pines are lengthened to
support the caudd fin; the haema ines are gradualy thickened from the one on the third preura
centrum to the parhypura. The firg preura centrum bears a conplete neurd ine. The firg ural
centrum (U1 +2) isaslong as the firg preura centrum and bears only one conplete neurd Spine
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nsl1+2  ngPU1, 3

(two in P. testis and P. encaustus). The second
ural centrum is small and nearly triangular in shape.
There are five hypurds (Fig. 2). Hypurd 1 is
the larges and hypurd 2 isonly hdf the wicth of the
fird. The fird two hypuras articulate with the firg
ural centrum. Hypurds 3 5 articuae with the
_ seoond urd centrum and gradually decrease in length
—neru1-3 and Sze.
No epurd and uroneurd were found. The cauda
fin is shallowly forked , with 16 principa fin rays.
(. Sdes The fish body is covered with relatively
—2M . Jarge cycloid scdes. The medd Sde of the scale
dows the reticulaion and ornaments with arse
Fig.2 Caudd skdelonsdf Phareodus ooarse tubercles. The inpressons o fine tubercleson
songdiensis . nov. (V 12751B) the outsde of the scale are visble. The latera line

Abbreviations: HLI-5, hypurds1 5; hsPU1-3, pmjus under the vertebra ool umn.
haema gineson U1 3; nsFU1, 3, neurd

gineson FU1, 3; ndJ1l +2, neurd $ineon Ul
+2; RUL-3, preurd vertebrae 1 3; U1+2,
urd central+2; U3, urd centrum 3

H1-5

3 Discusson

In terms of the above described festures, the
gecimensfrom Sngz , Hubei , centrad China can be referred to Phareodus. This new species
differsfrom Phareodus encaustus and P. testis from North America and P. queendandicus from
Audralia in body shepe, origin of the dorsal fin, number of the dorsd fin rays, epurd and neura
ine on the firg ura centrum (Tadle 1) .

Table 1 Comparison o some charactersamong Phareodus species

taxa P. songaenss P. encawstus P. tedis P. queendandicus
P. rov.
Sandard lengh (mm) 120 W to 540 wp to 304
Deeped point at the and fin dightly anterior to the  dightly anterior to the
o the body orign pevic finorign pelvic finorign
Cauddl vertebrae 24 % 27 24 28 26
Pelvic fin rays 6 4 6 4 6 4
Orign o the 5 centra behind the opposte to the 1 2 centra behind
dord fin and finorign and finorign the and fin origin
Dorsd fin rays 12 17 22 16 20 (mainly 18) 19
And fin rays 23 2 25 24 28 (mainly 26) 26
Caudd fin rays 16 17 17 16
hypurds 5 5 6 (mainy 5) 5 6 (mainly 6)
Bourd 0 1 1
Neural gpineson UL +2 1 2 2

The body of both P. encaustus and P. tedtis is dongate and fusform in the juvenile, and
deeper or ovd in the adult. The sandard length of the adult may reach 54 cmin P. encaustus and
30cmin P. tetis. P. songziensis is about 12 cm in dandard length, about the dSze of the
juvenilesdf P. encaustus and P. testis. However , its body shape is degper , dmilar to that of the
adult P. encaustus and P. testis. Therdfore, P. songzensis isprobably an adult individud with a
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small body sze.

The body shgpe of P. songzensis ressmbles that of Musperia radiata ( Musperia was
conddered a syronym of  Phareodus by Li et d. in 1997) from Sumatra(Sanders, 1934 ; Taverne,
1978) . M. radiata has a reatively large dorsa fin that condsts of 23 dorsd fin rays, with its
beg nning oppodte to that of the and fin. Thefirg urd centrumaof M. radiata bears two conplete
neurd ines. Thexfesturesdf M. radiata show that thefish is different from P. songziensis, but
closly related to North American oecies.
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