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2
Subdivision Teleostei Miller , 1846
Superor der Ogeoglossomor pha Greenwood et al. , 1966
Order Lycopteriformes Chang et Chou, 1977
L ycopteridae Cockerdl , 1925
Lycoptera MUller , 1848
( ) Lycoptera fuxinensis sp. nov.
(109
VPPV 12437.1, : (1A
18 , 8 (WPPV 12437.2 18)
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4
, , +8+ s +6 ,
+7 8 , +14 41 44
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Fig.1  Lycoptera ficanensis sp. nov.
A~ CEREAY A complete specimens (A. V12437, 15 B, V 12437.2A; €. V 12437.5): D, %8

skull in dorsal view (V 12437.5); E. TRPHES caudal skeleton (V 12437.18) . $i K scale bar= lem
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( 4A) (V 12437.12) (v 12437.12)

Fg.2 Skul of Lycopterafuxinenss 9. nov. (V 12437.3) in I€t laterd view
arrart , angulo-articular ( - ) :ant, antorhital ( ) ;brl 9 branchiogegds1 9(
1 9) :de, déthrum( ) ;den, dentary( ) «fr, frontal ( ) ;hm, hyomand bular ( )
iol 4, firg to fourth irfreorbita's ( 1 4) ;mpt, metapterygoid( ) :mx, maxilla(
) ;0p , operde( ) ;ors, orhitogohenoid( ) ;pa, parietd ( ) ;pas, paragpphenoid(
) ;pop , preopercle( ) ;pto , pterotic( ) ;ptt, posttemporal ( ) ;qu, quadrate(
) ;scl, sypradlethrum( ) ;9 , sypramaxilla( ) ;0p , suboperde( )

(V 12437.1) , , ,
( 2, (V 12437.1) , (
4B) , (V 12437.2A)
, .V 12437.12
(V 12437.9B) , (V 12437.3 5) ,
(V 12437.3 ,12)
(V 12437.98B ,12; 4C) ,
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V 12437.7) ’ ' Fig.3 Skul of Lycopterafuxinensis 0. rov. (V 12437.5)
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262 40

T 4 5
|
! L
N e
1 3
2mm B
——) [}
2mm V 12437.1
Irrr—
(V 12437. 16,
18)
‘ 7 |
D
1mm , 3 4
, 5 7
1 (V 12437.3,18)
4 (V12437.6,18), 1
, 2
4 «C ) , 3
Fg.4 Sme cranid bones o Lycoptera fuxinensis 9. nov. . 4
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uni-4 ep nal1+2 nsPU1-3

2mm

hsPU1-5

5 « )
Fig.5 Caudd skeleton of Lycoptera fuxinensis 9. nov. (V 12437.18)
e, eourd ( );HL 7.,hypudslt 7( 1 7 ) ;hsPU1 5 ,haemd gpineson PUL  5(
15 ) :naJl + 2 ,neurd arch on Ul + 2( (UL +2) )
nsfU1 3 ,neurd goineson UL 3( 1 3 ) ;AUL 5 preurd vertebrae 1 5(
15 ) ;ULl+2 ,urd central+2( ) ;U3 ,urd centrum
3( ):unl 4,uroneurdst 4( 1 4 )

, e (Lycoptera fuxinensis
. nov.)

A NEW SPECIES OF L YCOPTERA FROM L IAONING, CHINA

ZHANGJiang Yong
(Indtitute d Vertebrate Paleontdogy and Palecanthropology, Chinese Academy o Sciences Beijing 100044)
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Summary

Lycoptera is an important member of the Jehol Biota and has its digribution only in Eagern A-
da. In 1998, fish materid s were found in the Yixian Formation at a new fosdl locdity near Fuxin
Gty , Wedern Lisoning, China. The third irfreorbital of the new fish is samicircular , which is dif-
ferent from that in al other eciesdof the genus. The mandible of thefishislong and low , very pe
culiar in the genus. Therefore, a new gecies is proposed for the Fuxin pecimens Lycoptera
fuxinensis . nov.

Subdivision Teleogtei Mller , 1846
Superorder Ogeoglossomor pha Greenwood et al. , 1966
Order Lycopteriformes Chang et Chou, 1977
L ycopteridae Cockerdl , 1925
Lycoptera MUler , 1848

Lycoptera fuxinensis sp. nov.
(Fgs.1 5)

Holotype VPPV 12437.1, a conplete pecimen in right latera view (Fg. 1A) .

Other materials 18 gpecimens, anmong which 8 are conplete (IVPPV 12437.2 18).

Etymology Fuxin-the name of the city neareq to the fish locdity.

L ocality and horizon  Sanjiwopu, Dawujiazi , Fuxin, Lisoning, China; Yixian Formétion,
Early Cretacenus.

Diagnosis A geciesd Lycoptera with the following characters: pogerior end of the frorntal
broad and anterior end of the bone narrow , irfreorbital bones four , the third nearly semicircular ,
nouth ggpe large, maxilla and dentary long and low , pectord fin large and long, with ~ +8 +
fin rays, pdvic fin srdl , with  +6fin rays, dord fin relaively smal , with +7 8fin
rays, and fin larger than dorsd , and with ~ + 14 fin rays, vertebrae 41 44, afull and a short
neura ine on the firg preura centrum, a short neural spine on the firg ural centrum (U1 +2) .

Desription  The body of the fish is fusform, with a gandard length ranging from 35
(V 12437.8) to 90 mm (V 12437.3). The dandard length is 3.48 3. 75 times o the body
depth, 4 4.1 d the skull length. The length of the skull is1.2 1.33timesdf the height. The
length of the caudal peduncleis1 1.25 timesadf the height.

The skull roof is smooth. The nasal is relativaly large. The latera ethnoid can be partiadly
seen in pecimen V 12437. 4, but its shgpe is unclear.

The frontal is broad at its pogerior end and pointed at its anterior end. The interffrontal suture
is draight. The supreorbital canad runs to the mid-part of the paritetd. The parietd is large and
flat , goproximately square in outline, but with a concave on its poderolatera margin. The parietals
meet dong the midine. The pterotic islong. The supraoccipita isonly partialy shown in gpecimen
V 12437.1, but the shepe is unclear. The extraxcgpula is large.

The paragpheroid bears very srong teeth. The bone hasone row of smdl teeth anteriorly , and
nore than three rows of teeth pogeriorly. The pterogpheroid is nearly semicircular in shape. The or
bitophenoid is semicircular.

The orbit is relatively large. The supreorbital is absent. The antorbital is nearly semicircular.
Four irfreorbitd s are present. The firg and the seoond are long; the third is nearly semicircular ;
the fourth is about rectangular. The dernogphenctic is svdl. The irfreorbitd cand runs aong the
orbital margn and gves df one dort branch in the irfreorbital 3.

The mouth gape islarge. Sal teeth are present on nouth margn. The premaxilla is sl ,
with an ascending process & its anterior end. The maxilla is long and narrow and its pogerior end
level s with the quadrate-mandibular articulation. The supramaxillais reatively large. The dentary is
long and low. The retroarticular is srdl.
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The ectopterygpid is a dender and rodike bone. The entopterygoid is triangular in shepe. The
metepterygoid is large and nearly semicirclar in outline. The quadrate isfanlike.

The hyomandibular is inclined forwards, with a thin, broad wing anteriorly and a narrow wing
pogeriorly. Dorsdly the bone articulates with the cranium by one head.

The anterior ceratohya is concave in both its dorsal and ventra margins. The pogerior cerator
hyal is semicircular. The baghyd is covered with grong teeth. Ten branchiogegd s are present. The
pogerior ones are broad , while the anterior ones are thin and hairlike. The gular plate is dliptic.

The opercle is nearly ovd. The horizontal limb of the preopercle is shorter than the vertica
one. The preopercular snry cand bears three branches on its ventrd limb. The subopercle is
grall. The interopercle is rdatively large.

The posttenpora is a forklike bone with a long and dender dorsd limb and a short and broad
vertra limb. The laterd line runs dong the ventra limb of the bone. The supracleithrumisalong,
flat bone, with the latera sensory cana crossng through its upper end. The cleithrumis large and
its horizontal part is aslong as the verticad arm. The pogcleithrum is sval and lies media to the
joint between the supracleithrum and cleithrum. The scgpula is partidly seen in the gecimen
V 12437.1 and the scapular foramen is reatively large.

The pectord fin islarge, reaching to the origin of the pelvic fin. The pectora fin contains
+8+ rays.

The pelvic grde is grdl and lies a the midpoint between the pectora and and fins. The
pelvic bone is rodiike with an enlarged pogerior end. The pelvic fin rays counted  + 6.

The dorsal finis srdl , with +7 8raysand 10 11 pterygophores. The and finis
larger than the dordl fin, with  +14finraysand 15 16 pterygophores.

There are 41 44 vertebrae, of which 21 are caudds. Each centrum is well osdfied and
pierced by a large opening for the notochord. The pargpophyses are short. 18 19 pairs of pleurd
ribs can be counted. The neurd arches anterior to the dorsd fin are autogenous and are paired ee
ments. The supraneurd s are dender. The epineurals are long , fine , and rodlike bones.

The preurd vertebrae gradudly become smaller in dze pogeriorly from the fifth preural centrum
to the fird preurad centrum. Asmany as4 5 neura and haemal ines are involved in the support
o the caudd fin rays, of which the haema 9ines become gradudly thickened from the one on the
fourth preural centrum to the parhypural. The firg preural centrum has a full and a short neurd
ines. A sort neurd ine is present on the firg urd centrum. The second urd centrum is sl
and triangular in shape , with no neural ine.

There are seven hypurals. Hypurd 1 isthe larges and hypura 2 is sorter and svdler. The
firg two hypurds are articulated with the firg ura centrum, and hypurals 3 and 4 with the second
urd centrum, while the hypurds5 7 are free.

The epurd islong and dender. Four uroneurals are present , with the firg reaching forward to
the preura centrum 2, the second to the anterior margin of preural centrum 1, and the third to the
anterior margn of the’ firg” ura centrum. The fourth uroneurd is dort.

The caudd fin is deeply forked , with  +16+  principd fin rays and 16 procurrent raysin
both its upper and lower lobes.

The cycloid scales are round and thin, with circulii around the focus.

Discussion The new ecimensfrom Fuxin have the following diagnodtic features of Lycoptera
fish: tenpora fenedra present , premaxilla small and maxilla large , supramaxilla one in number , a
snge row of conica teeth present in the ora margn, dorsa fin smaller than and fin, branched
cauda fin rays 16 in number in mog ecimens, and the number of hypurd , epura , and uroneurd
7.,1,and 3 4 regectivdy. Therdore, they are referred to the genus Lycoptera. The third irfreor-
bitel of the new fish is samicircular , which is different from thet in al other gecies of the genus.
The mandible of the new fish is long and narrow , which is shared only with Lycoptera sankeyu-
shuensis and L. tokunagai inthe genus. The new fish differsfrom L. sankeyushuensis in that it has
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10 principa pectord fin rays (9 in the latter) , 16 branched caudd fin rays (15 in the latter) , and
one epurd (o epurd in the later) . The gecimensfrom Fuxin can be diginguished from L. toku-
nagai inthat: 1) it hasa smal and semicircular third irfreorbital , while thisbonein L. tokunagai
is large and reaches to the front margin of preopercle; 2) the supramexilla in the new fish is rda
tively large, but very smal in L. tokunagai ; 3) the shape df the body of the newfishis not as nar-
row asthat in L. tokunagai. Based on these conparions, a new ecies for the Fuxin specimen
Lycoptera fuxinensis 9. nov. is proposed in this paper.

References

Cockerdl TD A, 1925. The dfinities of fish Lycoptera middendorffii. Bul Am Mus Nat Hig , 51(8) :313 324

Gaudant J , 1965. Lycoptera wangi nov. . (Poison téépgtéen) dans le Jurasdque des environs de Héngshan (Shens , Chine) . C
R omm Sc Gl Fance, 10:337 339

Qabau A W, 1923. Cretacepus fosdl from Shantung. Bull Geol Surv China, (5) , Part 2:143 181

Gabau A W, 1928. Sraigrgohy of China. pt. 2, Meoaic. Beijing: Gl Surv China. 650 680

Geervood PH, Roen D E, Weitzman SH et d. , 1966. Phyletic sudies of tdengean fishes with a provisond dassfication of
living forms. Bul Am Mus Nat Hig , 131:339 456

Hussakof L , 1932. The fosdl fishes collected by the Centrd Adatic Bxqpeditions. Am Mus Novit, (533) :1 7

Jin F( ), ZhangJ Y( ) ,Zhou Z H( ) ,1995. Lae Meomic fish fauna from Wegern Lisoning, China. Vert
PaAgat ( ) ,33(3) :169 193 (in Chinese with Engish summary)

LiuHT ( ), 2uD Z( ) ,Huang WL ( ) e d., 1963. Lyoopterid fishes from North China. Mem Ing Vert
Pdasontol Palaepanthropol , Acad Sn ( ) ,(6) :1 53 (in Chinex with
Endish summery)

MaF Z( ) ,1986. On the generic datusdf Lycoptera tungi. Vert PAAdat ( ) ,24(4) :260 268 (in Chinexe
with Endish summary)

MaF Z( ) ,1987. Review o Lycoptera davidi. Vert PAAda ( ) ,25(1) :8 19 (in Chines with Engish
summary)

MaF Z( ) ,unJ R( ) ,1988. JuraCretacepus ichthyofaunas from Sankeyushu section of Tonghua, Jilin. Acta
Pdagontol In( ) ,27(6) :694 711 (in Chinese with Engish summery)

Makiyama J , 1927. Lycoptera chosenensis, a new pecies of Leptolepiformesfrom Sngisyu. Chikyu- The Gobe, 7(6) :448 452 (in
Japanes)

Muler J, 1848. Fosdle Fische. In: Middendorff A Th Von ed. Reisein den Aussergen Norden und Ogten Shirienswahrend der Jahre
1843 und 1844 (Erder Band) . . Petersburg: Kais Akad Wiss. 260 264

ResOM, 1910. Die Binnerfauna der Fschschiefer in Transbaikelien. Exploratons Géologiquees et miniéresle long du chemin defer
de 9béie, livr. 29:1 68

Sato K, 1936. Meomic leptolepid fishesfrom Jetol and Chienteo. Manchuria. Rep I¢ Scient Bped Manch, Sec 2, pt 3:1 23

Sawvage H E, 1880. Sur un Prolebias ( Prolebias davidi) des terrains tertiaires du nord de la China. Bull ¢ Gol France, Ser 3,
Tome 8:425 454

Taka F, 1943. A norogrgph on the lyoopterid fishes from the Mesozic of Eagern Ada. J Fac i Tokyo, Sec 2, 6:207 270

Wang W L ( ) ,Zheng SL( ) ,Zhang L J( ) e d.,1989. Mesomic Sraigrgphy and Pdaeontology of Western
Lisoning (1) . Beijing: Geologicd Publishinbg House. 1 168 (in Chinese with English summary)

Wang X L ( ) \Wang Y Q( ) ,Zhang F C( ) et d., 2000. Vertebrate biodratigraphy of the Lower Cretaceous
Yixian Formetion in Lingyuan, wedern Lisoning and its neighboring southern Nei Mongol  (Inner Mongolia) , China. Vert
PaAgat ( ) ,38(2) :81 99 (in Chinese with Endish summary)

Woodward A S, 1901. Caaogue of thefosdl fishesin British Museum (Nat. His.). . London: Printed by Order of the Trugees.
1 636

Zhang J Y( ) Jin F( ) ,Zhou Z H( ) ,1994. A review o Mesozoic ogeogosonorh fish Lycoptera longicephal us.
Vert PdAdat ( ) ,32(1) :41 59 (in Chirese with Endish summary)

ZnangM M ( ) ,ZoudJ ( ) ,1976. Disovery of Plesiolycoptera on Snghugjiang-Lisoning Basn and orign of Os:
teogosonomha. Vert PdAsat ( ) ,14(3) :146 153 (in Chinex)

Zhang M M( ), Zhoud J( ) ,1977. OnLate Meomic fosdl fishesfrom Zhgiang Province, China. Mem Ing Vert Par
leontol Paleoanthropol , Acad 9n ( ),(12) :1 59 (in Chinex with

Endish summary)



