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B 5 BE (Palaeoniscinotus)
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A5 LM024. PRAGRTE T K BRA MR B 5 Be .

SR TEAKNZHMFLFEBREN, EL4H,

B2 WA ningxaensis RZLBAMAVMIKREATRETE.

$¥IE SR ILE R M (Palaeoniscinotus czekanowskin B K. KK GHEIE, 2KAH
KR 4.4 6558, KRAMEER A, SKMN 374 BERR, #HEEEBED XS
R). BEEETFELS @ 17THR). BEMEBRKTTH, ATHLERMRK, EOEHE
&g w2 & R0 L vk BLAE SN 0 % B8 (fringing fulcra). 8B, B, RHEW
ARUTHO R R &80, MLREE sS4 >, MER—K, WLARRFHMBMEERE. £FEZ M
ZEHB SRR KW E S (dorsal ridge scales).

Bk BN, BERGEBE, 2KANEE (BEERIDN 4.4 58, SARANKEE
345, LK 3. 7R RERERE. B, BAMBEERTE. AKKTLE
m/hTFhE. BHEKILETERS.

SB: kBERILF2BE, (URERHHKE. URRE, TEREHSEH. BE
(FkX, 6HEEELEHEREE, DERSEE. ERERENEERS, HKAN
TEl 345, BIERECAE, BBV K, ERIEZ FHBENZEASANER/ENEL. BHH
BFZEBFEEREZFEMBEINATE. TE PR, BENNE, FHEFHHA
BAETEEE, ERBOAEE. WESHENFIINERE ZHNRALAE, BOEUH
FEWEWEE. BIMNERE (Exs)REWEIBAREW, TR ERRYEF. HiE
RE-TAE AW, HRREEAER, RN LEHE (Ssc). FEHEE NS
BRI M SMIE — B K E R R, TRERERERERH (Dsph), EHRBREWG
%,

BREEXR, MEBEEEN, HZFHFEMERKMEE. HIESREAE, (NERIE
FHNERWRBEERTEMIET &P, BHRETAREAE, RREIKIEF,
{B B3 24 7] UL B 88 35 B (Pop) Ml — R B 35 & (Dhy), WI&E+ EMal, BWELE, HS
BV R EHERERE, AR 60 EA;, EEUFLRENIMNTER=AK, FE
BEEFMESEE EH2E, ORBHE, £ THERFRFEADE, FEE (M)
WAEM, MERHES, PREXVER, DEZLUTFRFE. THE MHEEK,
MEZHEE. L. THOZFEEUHAE. @ ERATHEET Op M THRER
Sop)REABIGWEE, HEMNZEAMALABERE. FUEBKR, 5, KLU
RFIE, BRI, EHEMTAME EAYBBEGE. 358 7% W4 5 MR
B, HmARENMER L., THEES Sop)/hTHlES, BE/NTR, 2EFHAN
T, HetbARWE B EEMf., THESET. 85T @GERRALE, LEH
EHHH.

BHMSE: BERAERE (COMERR (Sc) WEE, wiFMRaE, FEEs, Lk
WEBHAER, FEUFEFAER, mEEREHERER, HEJLPFSTHREEMT RS
BWREE. MEMEEYE, BHRER, MTEHEZHN, ERXZTEERELZE.
HESILVEXES 28 5518, WHMUMBER=MAF, iiNESERNKESXTHE
W, RHEEKRKEFEE. FHEXISHKR, HPEAHE 10 RASX, 5 25 RNz
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Wish X, T P RO, T WA A A A, WM, BOA R
WHMERZ. WHENEHA DRBUNOEREE. BT REZE, HERMNES 30
PS8, ARA 17T RNEERTFHSTRER, HTmMoBERRR. A&t
Yoy, WHESBEEML. BEMNEONE L SERUNI g, EHET2ER, L
MERT T, XRE, &0 (body lobe, BIESEBEM) M5, iR RGN,
REXRZEDLHSSR, BRETHARARH 5B/ BIA 2 SRS, AR 05 5108 453 4y
X.FH RSEANEERIFH Y, THEAMTEL LHEAOKES. BEEAM
HAiteg—4, DHABREOMER. B LW ERAA — 517 535 H 1 5 35 B8 (basal
fulcra), 4ET0 o —FI R R IKHI M GOMBE— HEL R R B R, T i S R ERBEE LA
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Fig.1 Skull of Palaconiscinotus ningxiaensis sp. nov. right view, based on holotype
Cl, cleithrum; Dsph, dermosphenotic; Dhy, dermohyal; Exs, extrascapular; Fr, frontal; Inf, infraorbital;
Md, mandibula; Mx, Maxilla; Op, opercular; Pa, parietal; Pop, preopercular; Scl, supracleithrum;

Sop, subopercular; Ssc, suprascapular J

RE R T A7 AE M 5 R 8%

BT IBE g BEA ST, T RIMMRAEABERBIART R, By HMERE, N
B, HESHEEFHENER/NTE, FHIRTHEETHSRED, ALEEK
Hash. SRS SEE RM M BZF A RTIRERE. ME8E 544, Kigth =
DK 203, WNRIEMLBER AN BRI = DK 74 FIHESIBE. WL —K, WLFET
VHUMEHPRE, SUTRBEHEES MNEELEENHHANETEEER LR
MY RA—FIERY K FRESE. KTHEERR, BEESEAH, (H07 € RKBE %K
%,
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ERFRA (LM024) MR (B EXK)

Measurements of the holotype (in mm)

4K (Total length) soseseesersssrsanesancnsetnatneneaiiastnettnsacintitiariotenisnisricesstsuretattattottnsssonsnts 115
kK (Length from tip of rostrum to beginning of caudal inversionsreseseresseererancosnscnsecnsonconcens 78
& B (Maximum depth Of Dody sreeseeeeesessrseecrnrenniciantatiatetioiisstesnsincsccossiuaassoncnsecse 26(ca.)
b3 (Length of skull) R L e e e et 21
P+ (Depth‘ Of SKUII) seveseossccecracnecrecnenraoncrsiasiotiistatetsnitesssnsennassscesuscssensossesesoncnsoncnnnes 17
Eﬁ’i{{;(Length of caudal peduncle) L UL L b bt 10
B (Depth of caudal peduncle) seeeseessreresneneanrtcntieiiiriiriietiiitttstoceriasissctiisictnssssansanses 10
ﬁﬁgﬂ,ﬁﬁ%ﬁ(Oﬁgin of dorsal fin to tip Of TOStrum) ssseeeserceseseasencraccacacatacsnsoricscecacnnncns 45
@?ﬁﬁ;ﬁ,ﬁ?ﬁ%ﬁﬁ(Odgin of anal fin to tip of rostrum) essessseessssses gesescsecscccsavescisncrancsssssscccee 62
g N B FF 4G I F AL (Origin of dorsal fin to beginning of caudal inversiom)esessssrseseses 33

—L s Sk

DL F7 4 R 0 7GR R ) ) — MR T A 5 4R AR AR B R S DA L 22 b T
10 BT A — B SR AR R 45 Hb b Ok B 1 Bl R BT PR I ) R 6 Ok i 2L [ W Y 5 (Palaconiscinotus
czekanowskii) fRAIEL. B MTRA U THREAA:

) gi&/h, KyiE, B%&EEREE;

2) BHERER, MTEHEZN, fifERENALS LERQ0R);

3) BB AHRIRBERR, HMSBEHRAN; B8 b v Sobi T B R %
AR & ik

4) BAEW, EHEKT T,

5) fRet (B L8 A R B4 R A, it B ARE R,

6) HELEE PEMA

7) MEEBATFREES, BEKHE;

8) B, /A, AHHETHESFEDS, AEREBHBE

9) HEEA I8

10) — &MUk RE, WAMARM,

R, TEHEEMYEERGEREEEGUTILEEENXA:

(1) HHEEABERD X258, FEHEA X35H);

Q) BHEEAHAEELSOTR, BEA 25R);

(3) B R F W MR R AGUBES AR, TEE KT ASULE KRFT;

(4) MkBeBEHBD (544, BE 81

(5) BAEEABANEEE, 78558/,

BRI Eptbis, ATUMREREMEY, TENEERSUREREREHEMRM
YXERBEFHEN, RRREFER S .

T 75 4% /8 B 5t Rohon(1890) R $1% 78 {11 1l JE. A% /R JE 2% 72 DA AL 15 Hr F— B Sk & B
HIFRA BT EE, FIA T #ER} (Palaconiscidae). BT T B ANM, B P. czekanowskii M
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P.irkutskensis, MEXPANFFHANAFRZ R AREHEOARME, WENEELER
BT, FENEREE L. JURK Berg) T 1936 FEF X FERIETRE, 6
WX B AR A BN ERIFAEE, NEARAHRPBERAEAEMER, T
BEHRFHANRE IR —AF, BN P. czekanowskii. $RJG, VURHE (1945, 1947) X PR A iy
HEBEIES, BEEETHER, HEITTXANEMRE. EM4 1945 F8— 3R P,
czekanowskii (E T BB HWEFRE, REHLERFEBARE. [0k X AR A2 5
R BB 43 H R 1T 2 3 4 B i A8 P. czekanowskii var. tenui.

Berg % (1964) E L R W IB H K — X h B H BRI T HER, A1,
HEA RPN AR, Lehman(1966) TEMCGRIEAINEEFPILH HERIIT BLUEH
HEER, Gardiner(1967) I\ B 58 REFHA A — St &K 10 MR, ENH
1R 8 % 4% W H (Palaconiscoid) I AR, WEARBMYGEEWRT. RELKE
% EEME N B AMBREEURHBANEES. WRRE DRXERE, WEERS
RET LB AT 65, AT, Schaeffer(1973)ERRKEWBARRA XA L, T
H BB 040 28 R BRI T L& R H PR B1E BRI AR MRS, 8t 0B REH
LRI R A AT REBT S I L RN DA 18, 5 BRI RN RUR SR T 8 b AR AT AR I
I % T L4338 BE B P 3B 4 1], Hutchinson(1975) T2 35 BF 5 B JE AU A IE = & L2 I 283K
BB 40 25 e H AR BT A S T KR R R SR A 2, At AR T R SRR B
(Dsph) #1125 2 515 (Dpt) X IE T —HE b & (Inf-so0) = Y& HE5 1 4 J2 Ke 2k B 658 8% 46 28 5y
BEANRR, SRR IEBFEHMOAER, WA LK Moyhomasia. Cheirolepis &
stegotrachelus %, HIET—IE LB BRAY KK, HERBEFKHEEMRNALZ S8 FH
B, BTRLTRELUE, HEFEHEEREKRNSRTME, KIS EHE
(Palaconisciform pattern). & =Rt TFRALLUE, BEREHFHEEKSHFHE,
7 1 K f8 B % (Elonichthyiform pattern). 1 SRAR$E b 84 k-8 T3 BE 55 #) HE 51 26 22
Seard, Ba, TEERETHERTHAGER, BHEHLERERE, MREE
WML, BELEEHELTFERTH. AERNTE N EEN LB RARRF
B AF, (LT A0S B R B R AR AR 22, MELAHA E JR (T R A,

R, M FENHMBAESEHRE, HEREASHESAER: )i
BT P AT A B AR R AL 2)EEFRTTHER DE
WM ESEA T EEMBRES 2 KRHERBINEEIBE S, SHMEX LT
BEIBTAMAEN; 6)B R Eutsb, Fig e g et RS, SASHHE
RIS B, X ST AR AR LR AT KAMAR AT — N B B g e AT R, WT#Ed
BEGREXRILERAHAER. ETHEESNLTRELRZ2NHL, BATH A
MERUMTESAEERNERL, BTN ETEET HER.

TEM R T, REPGS AR RABRD, LEMAREYN, EE
Jb H# X AX A 7 Bk At % 5 40 & B9 % € 0 3€ fA Baleiichthys antingensis # % & 5 #
Hybodus antingensis (N % % 1955, 1962), 7€ P4 3¢ 1 5 45 B & 3L &9 | I 4 K 7 1L 6%
Dagingshaniscus longiventralis (BR/NTF- 1988) . HATIZRH TR & F 5= T/ 8l &k
W ERSEE S, X — SR U ERE ZH (T E KB FTEN1990). ZHZE+
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A Y., R KGR ERA, TARELZAMEY G IR B4k,
MREMEREMHRRALAMHASPERENBZBHNSF. HEESEHE A
RGBT ER B P ETHEENE. HR\AGOTHRERE, Z5EBEH AR
R . B O SIS R T PG A AR R B R B R T S AR R EE R T B
(Berg, 1936), RT3k (1968) ¥ 1 4K Fe 9 2l P 2 V2 95 3 TG 40k 4% 717 15 5 ¥ 4 /2 0
CET T 5 E KA (YepemuoBokas Csura), WA HERETERA. TEHY
BEFMNESBRERSCAMERER, BESMKTFEEREEHAXR. hltR
Aa O S EBENRRRXBE NP BERAEY, NEPGT . HEBEEHN
B, & TR WA R EER G NS AR, T ZERet b ok B thh b 3% 4 o th e
AENRARMER AR, XUEHPH 7 X o Ok Z i 8 5 7605 A AR R R w4
4R 57 Y B BT AR AL

Biust XK S B LSRRI R T HITCR. N BB A SRR — S
. Tk 3 A K2R P 87 51 A 4 30 o L AR SRS AR G ARG Bl AR A, UL — SR B

2 % x ®
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DISCOVERY OF PALAEONISCINOTUS IN CHINA

SU Dezao' YUAN Xiaogi’ DENG Shenghui’
" Unstitute of Vertebrate Paleontology and Paleoanthropology, Chinese Academy of Sciences Beijing 100044)
2 (Research Institute of Petroleum Ex};loration and Development, Changging Petroleum Administration
Changging 745101)

* (Research Institute of Petroleum Exploration and Development Beijing 100083)

Key words Ningxia, Liupanshan Basin, Middle Jurassic, Palaeoniscinotus
(Palaconiscidae)

Summary

The fossil fish described here was collected from the Yan'an Formation(Middle
Jurassic) of Ningxia, and is referred to. a new species, P. ningxiaensis, of the Genus
Palaeoniscinotus. It resembles Palaeoniscinotus czekanowskii in many respects, but is
characterized by its fewer fin—rays of the dorsal and anal fins, oblique enamelled striae
on the scales, and fewer scales of the lateral line etc. Previously Palaeoniscinotus was
known only from Siberia, Russia, this new discovery is of great significance to the
study of the biostratigraphy in Liupanshan Basin.

Infraclass Palaeopterygii
Order Palaeonisciformes
Family Palaeoniscidae
Genus Palaeoniscinotus Rohon, 1890
Palaeoniscinotus ningxiaensis Sp. nov.

(Fig.1; PL I, 1)

Holotype A nearly complete fish. Cat. No. LMO24.

Horizon and locality  Yan’an Formation (Middle Jurassic); Ningxia, Liupanshan
Basin, Northwestern China.

- Diagnosis Body somewhat larger than type species. Trunk elongate fusiform.
Maximum depth of body about 1/ 4.4 of total length, and about 1/ 3 of length of
body. Dorsal fin high, with fewer fin—rays (X + 25). Anal fin short-based, fin—rays
about 17 in number. Upper lobe of caudal fin considerably longer than lower one,but
the latter somewhat longer than that of type species. Dorsal and anal fins (probably
including paired fins) with minute fringing fulcra. Upper lobe of tail with a series of
strong basal and fringing fulcra. Scales rhombic and relatively thin, with oblique
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enam-elled striac on surface. Scales of lateral line about 54 in number. A single
lateral line ending in caudal base. Dorsal ridge scales relatively enlarged. B

Description The body is small and elongate fusiform. The type specimen attains
to a length of about 115mm. The maximum depth of the body is about 1/ 3 of the
body length. The head is moderate in size. The length of the skull is longer than its
depth, and probably shorter than the maximum depth of the body. The length of the
caudal peduncle is about equal to its depth.

The external skull- bones are almost missing and merely indicated by their
impressions. No trace of the rostrum is preserved. The frontals are long, the left one
is three times as long as its breadth. The parietals are large and quadrilateral. The left
parietal is overlapped by the right one, its exposed region is relatively narrow. A
paired extrascapular appears to be comparatively large. The dermosphenotic seems small,
forming postero—dorsal rim of the orbit. The suprascapular appears to be rather large.
The orbits are large and anteriorly placed. The circumorbital ring is badly preserved
and merély indicated by impressions of two infraorbitals and a dermosphenotic. A
single dermohyal is present, nearly elongated-triangular. The suspensorium and preope-
rculum are moderately oblique. The preopercular-maxillary angle is about 60 degrees.
The mouth gap is rather deep. The maxillary is of palaconiscoid pattern, its posterior
part is moderately enlarged, firmly fixed to the preopercular. The oral margin of the
maxillary is nearly straight. The mandible is very long and narrow. No teeth are
observed on the borders of both upper and lower jaws. The opercular is very large,
much deeper than broad, and almost rectangular. The subopercular is smaller than
opercular, much broader than deep, and have a marked anterodorsal extension. The
interopercular is not present. The branchiostegal rays are represented by bits of
fragmentary elements. The cleithrum and supracleithrum are very strong, the former
inclines backwards, the latter is a deep and broad plate of bones.

No trace of the pectoral and pelvic fins are preserved. The dorsal fin is rather
high, sitting in front of the anal fin, its origin is almost opposite to twenty—seventh
transverse of scales on the body. It consists of about ten distally unbrannched and
twenty — five branched rays which are sparsely segmented throughout. The anal fin sits
behind the dorsal fin, its origin is almost opposite to thirty—third transverse row of
body scales. It consists of about three distally unbranched and fourteen branched rays
which are sparsely segmented. A small number of minute fringing fulcra are present
on the leading edges of the dorsal and anal fins. The caudal fin is heterocercal,
shallow cleft, upper lobe much longer than lower one, consisting of at least 55 rays
which are sparsely segmented throughout and distalty branched (except five small rays
of hypaxial lobe). The dorsal margin of the epaxial lobe has a series of strong
fringing fulcra, its base ‘bears several large basal fulcra. The body lobe extends
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posteriorly beyond the posterior ends of the caudal fin rays. Scales are rhombic, those
on the anterior flank are much deeper than broad, but the height of scales decrease
dorsally, ventrally and posteriorly. They are nearly equilateral or even broader than
deep. The scales below the base of the dorsal fin are much smaller than the others,
and somewhat rounded at each comer. All the scales are covered with a thin layer of
enamel, their surfaces are ornamented with oblique striae of enamel. The scales of the
lateral line are about 54 in number. A single lateral line pass 'through median row of
scales on the flank, ending caudal base. The dorsal ridge scales are rather strong,
present on the whole dorsal edge.

Remarks  Palaeoniscinotus ningxiaensis (sp. nov.) resembles Palaeoniscinotus
czekanowskii in the body form, position and structure of the fins, a long posterior
extension of the body lobe and characters of the opercular apparatus, but it is distinct
from the latter in having less number of fin—rays of the dorsal and anal fins, oblique
enamelled striac on the scales, less number of scales carrying the lateral line, and in
the development of strong dorsal ridge scales. P. ningxiaensis retains some basic
palaeoniscoid features. It is a typically fusiform fish with strong heterocercal tail,
rhomboidal, enamel-covered scales and completely segmented fin—rays. On the other
hand, it also exhibits a few derived character states, for instance, mandibular
suspensorium moderately oblique; the opercular larger than the subopercular; a long
posterior extension of the body lobe; a weak s—shaped posterior edge of the body lobe;
the lateral line terminating close to the base of the body, not extending into the body
lobe and weak fringing fulcra of the fins (except those of upper lobe of caudal fin).
All these characters are shown in P. czekanowskii.

BRR 1 1% 88 (Explanations of plate I)

FTE & EE B Palaeoniscinotus ningxiaensis sp.nov.
—iEPRENA (ERFALM24), A8, 41x1.9
A nearly complete fish (holotype), right side view, X 1.9 (approx.)
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