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RE WRTERIEFRE=EHHEHR (Palaconiscidae) —F BH H—FRREERE
(Wayaobulepis zichangensis gen. et sp. nov.). H—BRESMRENERKGERE. FHEK,
J& B3 IR A A 2 A1 S B SR AL M R /D B B AL EREHAR R 8
INEEFIBHREEE, SMANE R ZER=FIHN Mriolpis REL,. AFBEFEYER. &
EHEABERES BN ABEXASHHE. FEEMTRUEREEBRHSEEFEXNT
Myriolepis. REBEBERE. BHMNE BESHERERBEF MW E FHERSRHNPER=
BH Gyrolepis L EFBUEHER K BHEESE. BB XMEAMESHERX
BT Gyrolepis. MBLERIBHERNLGBUNEL. HSACAHBRHNRENR=E
.

XER PR TFR, =8, HERH

FEZESHES Q15862

AXFICRM HEREARE 1979 FHETHME FREEES P ER 2R EH
W5 ARPFRE. BEELCR Ma=TFRESKESRILE, EHREH™H
BAL. 1979 58k, EH M EREZSE L% A G T WE T A 8= 240, 3
BT ZMXOHERE, AR ANBENBTERA LR (ELERH). Latks
MHYRKERTE, 2EE LYWL %E 515 H (Palaconisciformes) . BLEEWR, WK

ERAFREEP (Palaconiscidac) — FTBHFT M. H—BESRKRESHAA T+, =81
W) Myriolepis AL, =B AL AERBLESERARRY, WSEEKALREHN
THRAEENRE, SHFEEZN.

1 R4

HEER M Palaeopterygii
#HEE Palaeonisciformes
HEERl Palaconiscidae _
EREEE (¥/]/) Wayaobulepis gen. nov.
I BEEFER KYGEE. LPER. UBER. RIEX, &L LK,

-
GH
2

WeHk B 8 1998-12-21
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BEMREBREANMEN. DRMEE, b FHESHRE, WENEBUERY X, FELER
R, BEBHANBABERTTHESE. WML, SHEEKT SRS, 5 HxE s
B A EL, BEWAXHE ERE). BERTRETFLEY. i (BWER
PESD) B B AR SR FLSR 2040 37, R M UM RS, B HET) HIBEROR, MERTRAR
R AN G RR B, B E RS R R BN R EARE TR R Y
ol B0 (7 224N BR) MBS R MR . 854 B R X R L W, BF
B E Bk, W22 EE e,

FREEELE ) Wayaobulepis zichangensis sp. nov.
(B 1~2; ERD

ERRE —FEFTENABHEERRE). FER¥EEEREDYS T AR
REFBARILES V 12171,

FHE FURKRE. REAEEW 33 M58, ALK 445 KKBRRKTFHE., BF
RANARE 1o, FHEERA 30 M. BHEERN 20 R,

FiESMR RARETRAEGRESKILE; =8,

BHE A% Wayaobulepis B1 a4 F 7= 1 /2 7 BL 25 8 4 0 DUE 3 5 AUS B -lepis (8%
RYHM. P2 zichangensis RELAEHIT K.

iR SR, ERRASKAE 75em, BFE RGBT, K BEEN 33 &, 5
LK 4F. AKBATHE. BREKAREEN 1.6 5.

KB RPER, FUAREZE=/ATE, LT AEa, A 40° 8. XEHHE
FILE2EBE, (URFEDEBHREG R, FERHEW L BN, UER, XM NS
FMERE. BEMRAEAE, UFRER. TERAK.BEN K. BREFEBRKE,
HE SR, MBI BEBERE. FOMNEREMNNER AN —B, 28H. REX, AT
LR ET EE. BIESREAE, EREMEES S B/ BGXEFEE BT % S 0RE, B0
PR EER . R RABREFREEGEA. DRBER, EH LHBEHEE-E,
HAZEUHF N BEAEXBHRES, LHENERLTFAYY K, SaTtEs 8.
THUE R, ABTRE WS, TERE. L. TRENOSRLTE. BE5ERE
RBHRTRE. BEKGTE, THEIZIFREAE NEXBMNREE, M THRES. 845
HFRER 74 HHYRR, HREHE LMRALNER. ETHBETEEBERREK
FIBHE R, DB, FMETHEEZEHERE, KBRS Gardiner (1984) 1 iR 9 # 4524
Mimia toombsi W WE A& A5 4L :

THERRBATE, UEES A MEES FRE, RIERMAK, EE#EMNKK 26
B2yl L 17 MREBHDHE S LML,

BHSEE ERHHRORKRINEET. FRAGREENENER, fEREE 25
B, TERBRY R, LBm ERHER, KREHARENUMEEFmE 0/ kR, &
RFRER, ILERFF—HE. LENERX. BE=ZAT. FEATRE, [UREZD 3
RIRB I, TUBERBEREST. HHERLE, HE SR LI T, 48 1518
BOHDHE B 88 5%, 9 I FE R IF 46 9% 409, WRE K WG T 58, H 401w oA DU R gk
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A BWEURER IR B, SRR, G & E B2 K54, 2 A
TSR R ZHT, A7 30 AR, P RERA, L LRI HES Y, WX
WA B B R R, EE BT A 9 MR i 3 B % (basal fulcral) , B AT I f
UK, T R A RRBE. SR B R XHEA WS, EFIRATR 20 £H), THE
BISH.HERFR. FIHEIXHERELTHERRE. BEELEEK, LY
B, A 20 RS, B ENEERFRELS T, WERKBRET R, 1A LU0 Rk,
BRI RA JURB RS, U MA — /DR SE. BEEIEK, B RER
K, AEr e L7 MM B K RKIFERRAE, RTRETLERE. BREARE
2928 R, B B MIE R MITHE LT, WEKERAETE. FTrHASEHRESER
BRBE EIR. B R BRI A JUAN e,

B R BBUPDIRES . BTHRENRBELEHEMNSRRTEK BEKY
. WkJar B, 88 ZH0BAL, S IERE. WikmE, BE, %5 hWBHREE &5
REGIERDTR. BEAW EHBAEXTR, SHEGA THXTRME, XTI
TR RSB Kb, A 8 808 Sl DU R, 1 1 & 8T Ly i
J& T 5 RE A6 6 DL R R R , AR R A BLBIC A . ENTEM I8 A 5 SN AR AR. R
] AL, DRl B 1 2 B A BT AR AL, FE AR T RTER A AR, B3k 15 KRR, EBW. B4
IR % 8% A B9 DURE B BAR R, BE R B E MR G2 B O ERZ, ERTME
W I R A SR s 8, )5 L RMRART. ERERBEZNSEE 1
BRMBA, BEER L, REOWHEFSELT HMOS A oM RE, NEEEER
Bt P AR Bl ALK 93~ 95 FIRFIBE. EBRKABLNEZERGAHR 42 MF, —

B2 TREEZEGREFM NS
Fig.2 Scales of Wayaobulepis zichangensis gen. et sp. nov.
A RHEHREAEES (WER), RRWTRAXTE
Scales behind shoulder girdle, internal view, showing peg-and-socket articulation
B. KT e Ay — R BB (SETR) , AR BU I8 ) B AR
A flank-scale in the middle portion of trunk, external view, showing ornamentation and

pectinations at hind border of scale
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FME LG E R FEMN, ZRFAERTE, UKL TRER.
ERFRZE (V 12171) IR Measurements of the Holotype (cm)

4 (Total length) seecsecseseeseccnssnctnsecarcercnsesscscnsesesessssnsaccresssancrastesansansrcsts 75(ca.)
&K (Tip of snout to beginning of caudal inversion)sssssssssessreesrtosceresserscsrscrcocaancores 60
5 (Maximum depth Of body) sesesesenstsestessascsnsscssossansressecstesctassasssecrnssnsssnsarasaseses 18
3% (Length of head with opercular apparatus) ssee=seesssesssnsersrestaossarecaascsansransosasancs 15
LE (Depth of head) ssssesesestesecscessessrassacsscssesstsssostostsastossrotnrosansanscnasasices 13.5(ca.)
%ﬁﬁﬁ(Length of caudal peduncle) sssessssssessecseccsesassensssessosrscssacssecsrossescrsasasanssarens 8.0
BT (Depth of caudal peduncle) seesesesseseessrscssrinessintensariasaisitiontscrnstisnesnsnncans 5.0
65 A E W) (Origin of dorsal fin to tip of SNOUL) sssrssssessrssssrerrrcssaiesnanrocnisens 30.5
TR S ZREE (Origin of dorsal fin to beginning of caudal inversion)sseeeeeseessescsssecees 27
[ 48 2 S5 Z WP (Origin of ventral fin to tip Of snout)esessessssssessercesenssnsssercoenans 34(ca.)
| BEE S Z W (Origin of anal fin to tip of SNOUL) sssersessersscsestsrssisrcracisransestanaicsns 49
BHER N R MR K (Origin of anal fin to origin of ventral fin) seseerssessessssssessossaanens 17
JE S )R E LB 5 % (Origin of ventral fin to posterior border of cleithrum) seesesess 22(ca.)

2 HESHE

UE#RNFRUERZE FREHM N - BRESHESEEFTRAAMESE
Z&MWRH Myriolepis Bl BIMRAE U T IJLAMLUMRE. SEBA, KGEE: ¥
BEEK, JE AR 0T E I B A 2 1A & B AR ROk, 8 AORUIL MR Bk /N TR E
HEEREABEEFRER, BEATE: /D REREHNXTRMXYE, XEHE
RHAE BRI Fl BT s (R UBER B E s BRI E £, AT, REEERAFUTILAEE
FAEBAARE T Myriolepis: BT HBEWHK T ZHEA P KB FIEGE MR, BEEsE
ZHE B (24 30 1R, BFE Myriolepis A 50~551R); Bi R B BER IR, FREEAE XL
T AR B {BL R B0

RESELH - NWESHENFEKGEE. VR BE5EFREX SRS
guifi, LSRR ZE =& Gyrolepis ML, BRERERA LT ILE T ERHMET U
5 Gyrolepis X4 : BHEEB K, BHEREBIE (£ Gyrolepis 1, BHEEG K T H4E); RTM
BWHESREEREN TS 8 5/, BRI ERE; F TSNS U RERE
TRAKTEMEE; A BB X BHE B R m A AR % 1R B,

WU LW, TUREERE N, RERIERS Myriolepis. Gyrolepis B Fi# 21,
EXES5EHANBHEBEENES, ARG ER S —FEHfh,

Myriolepis W) J& B Fft——— Myriolepis clarkei 55 Egerton 1864 4= 1R 5K | %7 85
JB R 357 38 35 K # (Campelltown) B 3 — £ & 5 S8 F Clarke FR R #6972 B Cockatoo & —fa
WLERIFRE R BT . MARETREIIAMIRIE, AN Myriolepis 5 Acrolepis A % Y1 B 3%
£, B EET HHER (Palaconiscidae) , A R B H W H AR ¥R RA. Woodward (1890) B
3¢ % P BUR Bt Gosford  #b X Hawkesbury F AL G B, 28 Myriolepis BT TR LM E X,



262 W B B S Y ¥ M 37 &

BT S BEMM clarkeitE TEFHRII, BHRT —FH M —— Mlaws, AR
Myriolepis V] 5 3£ B B # Dorsetshire B 54k F it (F B H#) 89 Thrissonoms (BB kI3 F
Cosmolepis) lL 3. H )5, Traquair(1893) iIL R T H E R LK R H AN —F—M
hibernicus. Woodward (1906) XBFF T X MF. Woodward (1908 ) B 33 %7 B B /R 7 St.
Peter’s 31 X Hawkesbury R LA E, XHIE T — MEKEF—M pectinata, 2 K435
0.7m, 5AIER MW R EBRERELE. U EHEEYE Myriolepis IIAH R,

Gyrolepis R /BB Gyrolepis albertii B BB Agassiz(1833) R IEEE B HAEEKR
# i = & i 52 KA By (Muschelkalk) B JLAN 8% 48 IE B AR 4 BT 8, 358 2050 A 8%t 48 2%
(Lepidoides) . XM BAKTE S KIPA . EH 2 Dames (1888) x4 H 5 # 72 KA B B =
HI Gyrolepis 4 ™R Ik E BT . EEBFNESEEATHRAGE, AEAXMNET TEX
BRI AW EERL. WG, Stolley (1920) BT S8 E 72 IK 4 B i 18 8% 6 2 B X3t Gyrolepis
I P ——M. albertii. G. ornatus fE T #3R, ¥ Gyrolepis IAHER, ERH AL
¥R W Berg et al. (1964). Lehman(1966). Romer(1966). Gardiner(1967) % ¥j %
Myriolepis 1 Gyrolepis 51 A P &%}, ’ )

REREN LB ARG REEARER, (BN LI B KBRS MRERO TS
RIEEMSEKYGBE. BEER. TARNEABIEIERFHELS YT TETHHH
XFEEFEEFH REXTRAG. LHBEE. THELERE. AR EWRBLET LS
BHSA A NMERS XY, CUNBTHEN. 53— H, RERELERE
AR AE N SR, S S HE T R BE B K, FATA — 5 Do 2080 & A B ko8, 7 4 R 3% 1R
5 K8 A BRENLUMRESE, RPEEEIE Myriolepis, T 5 Gyrolepis 2 3|8k —
B, @t kME (ARME, 1957, EFRAEUIBLEBE =SS HEFEHTENY
Gyrolepis, MEEEME, KBt QU MBHNESHEEEMAL, € EE/), BHIEE
A, M ThHAaRERE, ABMLEEHIRNE, SRR ERT B TRLERE.

R T E, REFRLEEEHERMZHYEN, EEANSTALGHER
RO R =B X MR, BEFREXENICRMES 1979 £MFE,
TRKEEEE-TERKA LRI EZRZ NN ERARE), i EY SRR EEHNR
ERKHAPNAIBE=FH, FEHCHRI, LEEREN —RESBHIESHRARALESHEK
=B M H Myriolepis B A0 ¥, 16 3t 46 K F b K BOE L B b, 78 8 5T e AR 33 B 1 B
Myriolepis A EBWKYE. #& Woodward (1890, 1891, 1908) I8, Myriolepis B 7= TF K F|
W37 #8 BUR BT Gosford #1 St. Peter’ s 3 X i) Hawkesbury &, XU IV BH =& i, X
& Wade (1935) 238, X Mg e JL T 37 # BUR it Brookvale X 1 =& /2, A 30id#d
MTFREE2E5HER AR EBIHMNHMHFENES Myriolepis pectinata B —2%,
Ao, EREREBE UMUK Gyrolepis FEF- TR . EWEFR =&t EHLZ, WENF
P =T R E A b 2 0% = & A 2 (Romer, 1966) . AT WA i FE IR K 3058 P By (LK FE 4%
B—, XAHESTRERENHFHBENNRBERR. BE EFLEREBRMNZT
MENAR=AERENRTERAREA, WEHEE (18P ERENFEK =B
(Triassodus yanchangensis), R MM =&, XMW ZEIE. ABRMSNEE
ASNHARFREDIHILBBALEERERAMGRE, A alAatZHeHE
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TZBL, ERALTH=2EH  BDRAETR BT, BIBLEETHLBEYELA
BHAEFHEMI AN ZSAatGHENHREAERBR =8N T, HIyX M am
T8 X E LR 0 R (Saurichthys) . Vi R (Perleidus) B fL45)8 (Boreosomus) BIR %
RIEAE T HIL R AR A8 2 R Bk mitin B =& it g2, 2 68 th LT . T
FoBHAMIEEGR =B AL, EEARWERER RES M BR Y. MR
ERMEELD . =&, FLEBEIETEELT F =5 (Romer, 1966). %
BB WA B —— 85 (Palaeoniscus) T BHEE (Gyrolepis) BT AARE K2, BB R EIA
NEESER, ARNE., BT, B BigaRALER S =8 HE LR, T
WA FEA SR A B L BB A R E R AL T o =&,

B E£F3FTFREINMEEFHRAFRALERZAELE LA AIHERAME KEER
TF@FITIR, EHA P RABEFRTRTE — 22N RALAEBHE AR L H%45
A, f ot — 5t 5,

A NEW PALAEONISCOID FISH FROM THE UPPER TRIASSIC OF
ZICHANG, NORTHERN SHAANXI

SU De-Zao

(Institute of Vertebrate Paleontology and Paleoanthropology, Chinese Academy of Sciences Beijing 100044)

Key words Zichang, Northern Shaanxi, Upper Triassic, Palaconiscidae
Summary

The fossil fish described here was collected from Zichang County, Northern
Shaanxi, and is referred to a new genus and-species, Wayaobulepis zichangensis, of
the Palaconiscidae. Wayaobulepis resembles Myriolepis in many rtespects, but is
characterised by its obtusely acute snout, few fin-rays of the dorsal fin, numerous
oblique ridges covered with enameloid on scales, and strong dorsal ridge-scales. By
nature of Wayaobulepis and stratigraphic sequence, the age of the fish-bearing beds
should be Late Triassic.

Infraclass Palaeopterygii
Order Palaeonisciformes
Family Palaeoniscidae

Wayaobulepis gen. nov.

Type species Wayaobulepis zichangensis.
Generic diagnosis Body usually large, elongate-fusiform. Head moderate, snout
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relatively acute. Orbits large and anteriorly placed. Preoperculum and suspensorium
very oblique. Mouth gap very deep. Maxilla and mandibula rather long, posterior part
of the former very enlarged, and the latter without coronoid process. Operculum very
large, much larger than suboperculum. Pelvic fins short-based. Dorsal fin long-based,
its posterior part opposite to the space between the pelvic and anal fins, having two
rows of the fin-supports (radialia). Caudal fin most probably heterocercal. The rays of
all the fins (except pectoral fins unknown) closely segmented throughout, with
longitudinal ridges covered with enameloid. Basal fulcra and fringing fulcra at least
present on the dorsal, pelvic, anal, and caudal fins. Scales rhombic and small, with
numerous and oblique ridges covered with enameloid; their posterior edges usually
pectinated; Peg-and-socket articulation well developed. Dorsal ridge-scales present on
the whole dorsal edge.

Wayaobulepis zichangensis sp. nov.

(figs. 1~2; pl. )

Holotype A nearly complete fish. Cat. No. V 12171 of IVPP.

Diagnosis As for the genus. Dorsal fin with about 30 rays. Anal fin with about
20 rays.

Locality and horizon Tuoerxiang, Zichang, Northern Shaanxi; Upper Triassic.

Description The body is large and elongate fusiform. The type specimen has a
length of about 75cm. The maximum depth of the body is about 1/3.3 of the body
length. The head is moderate in size. The length of the skull is somewhat longer
than its depth, and about 1/4 of the body length. The depth of the caudal peduncle
is about 1/1.6 of its length.

The skull is almost triangular from its side view, and the cranial roof is sloping
gently. The external skull-bones are almost missing, only impressions and broken
bones can be seen. The snout is obtusely acute, probably with a large postrostral.
The frontal appears to be rather long. The parietal is comparatively large. The
dermopterotic is well developed and spindle-shaped. The orbit is large in size and
anteriorly placed. The circumorbital ring is badly preserved. The maxilla is of
palaconiscoid pattern. Its posterior part seems rather enlarged, firmly fixed to the
preopercular. The mandible is very long and strong. It is obtusely pointed at
symphysis and gradually deepening posteriorly. No teeth are observed on the borders
of both upper and lower jaws. The line of suture between the opercular and
subopercular is uncertain, but it seems to be low down, as if the opercular is very
large, much larger than subopercular. The preopercular inclines forwards. There are
about seven branchiostegal rays preserved. They are comparatively broad, ornamented
with striae and tubercles of enameloid. There are two elongate plates of bones
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exposed below the mandible. They are most probably lateral gular plates.

The cleithrum is very strong. Its horizontal part is rather expanded and gradually
pointed dorsally. Its surface is covered with a thin layer of enameloid, with small
tubercles. The supracleithrum is rather narrow and deep. The suprascapular is
comparatively large and roughly trianglar in outline. The pectoral fins are represented
by bits of fragmentary rays. The pelvic fin is short-based, consisting of about 15
stout rays. The distal part of the dorsal fin is missing, composed of about 30 stout
rays. Its fin-supports are of two rows. The base of the anal fin is shorter than that
of the dorsal fin, including about 20 stout rays. The caudal fin is most probally
heterocercal. Its distal part was missing, surviving 28 stout rays. All the rays of the
fins are closely segmented to the base, while their surfaces ornamented with
longitudinal ridges of enameloid. The basal and fringing fulcra are present at least on
the dorsal, pelvic, anal and caudal fins. There are about 9 strong basal fulcra in front
of the dorsal fin. The scales are rhombic and relatively small. Those on the anterior
flank are deeper than broad; but the heights of the scales decrease dorsally, ventrally
and posteriorly. They are almost equilateral or even broader than deep. The scales are
united by a large peg-and-socket articulation. All the scales are covered with a thin
layer of enameloid. Their surfaces are ornamented with numerous oblique lohgimdinal
ridges, often branching or anastomosing. They apparently produce pectinations at the
hinder border of the scales. There are about ninety-three to ninety-five transverse rows
of scales on the body. The dorsal ridge scales are rather strong, present on the dorsal
edge of the body. A single lateral line pass through median row of scales on the
flank.

Remarks  Wayaobulepis (gen. nov.) resembles Myriolepis and Gyrolepis in the
body form, relative position of fins, pattern of opercular apparatus, and characters of
the scales, but it is distinct from Myriolepis in having less number of fin-rays of the
dorsal fin, numerous oblique ridges and pectinated hinder borders of the scales, and
the presence of strong dorsal ridge-scales. It also distinctly differs from Gyrolepis in
its long-based dorsal fin, its shorter-based anal fin, its presence of dorsal ridge-scales,
and in its stout fin-rays and more transverse rows of scales on the body.
Wayaobulepis retains basic palaconiscoid features. It is typically fusiform fish with
heterocercal tail, rhomboidal, enameloid-covered scales, an oblique suspensorium, and
completely segmented fin-rays. On the other hand, it also exhibits a few derived
character states, for instance, opercular larger than subopercular; the dorsal edge of
the body with strong ridge scales; the rays of the fins stout, those of the dorsal fin,
sparsely arranged; the leading of the fins with delicate fringing fulcra. All these
characters, some of them also seen in Myriolepis, are shown in advanced group.
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BAE 1 %03 (Explanations of Plate I)

FRIEERYE Wayaobulepis zichangensis gen. et sp. nov.
—EPRENE (ERFEV 12171, E0%
A nearly complete fish(holotype), left side view X 1/3
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B % KT R TR A
B RN E— R BT EE S £ M)

(The Rise of Birds:225 Million Years of Evolution,by Sankar Chatterjee,
1997. The Johns Hopkins University Press, Baltimore and London. 312pp. 75
illus.)

H—MHIRBENFEFEESRELEN B, IUFAE —BFZ, Fid, WREHEH
EXAGREEEFNEELRLEER - PREBEER, BARASRIE T T, BE, XA
FBHRBRR I BETREESRENHEBRAD B MHXE.

FREEME TP W - ERHFEHIT (Sankar Chatterjee) HI % ECL K1 ME—
P THERFERBHEIREER G SREFR T E— A ERHINNEE. REJILFEH
ISR ERRFENEEZAETER. 1996 4F, EEHELANERSEE, L EF RAKEH
BAe - /LA /K (Alan Feduccia) i T (SRR S WAY— ;1997 &£, REELHS
RER, PEMER G EHY S H ARTRHTNEEBHITHR T CPE SRR 5%
X—HBF. BEHRFMNREGHENEERASHTE, BETEEILHERE BAKE
BB BRI WA, AP EX L, TN EEUFHREEE NIRRT, B
ENCGREMNE—FZHTEAEENHMOMRA TR ARRAN T E. EHEEUH
REGKELGWMW T ERER, REMHRTHERSRFH SR EAE, XRHE
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