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Redescription of Chaohuperleidus Primus (Actinopterygii, Perleidiformes)
from Lower Triassic of Anhui Province, South China
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Abstract Chaohuperleidus primus has yet to be completely described due to the limit of the original material
which were collected from Upper Member of the Nanlinghu Formation (Spathian, Olenekian, Early Triassic) at
Majiashan quarry, Chaohu City, Anhui Province. The taxon was redescribed in detail by adding three complete
specimens from the type horizons. The generic diagnosis of Chaohuperleidus was revised mainly based on newly
recognized anatomical information, of which the following characters ‘the fused parietal and dermopterotic with
anterior, middle and posterior pit-lines; the operculum and suboperculum of nearly equal in height with the latter
having a large rounded anterior dorsal process’ were possible apomorphies of Chaohuperleidus. The previous
taxonomic assignment of the Chaohuperleidus was confirmed, which was similar to the Ladinian (Middle Triassic)
genus Perleidus but differed the latter in having more suborbitals, branchiostegal rays and epaxial fin rays besides
its possible apomorphies. The skull pattern of the Chaohuperleridus primus was exhaustively reconstructed and
was anatomically compared with the Early Triassic taxa which were wrongly classified into the Perleidiformes and
some newly described stem neopterygians. The result herein will provide new anatomical evidences for the
phylogeny analysis of the stem neopterygians that is open to discuss.
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Fig. 1 Provenance of Chaohuperleidus
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Fig. 3 Field outcrops of the Early Triassic vertebrate fossil assemblages in Majiashan section
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4 MBEHMREERERRE
Fig. 4 Photographs of Chaohuperleidus primus
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Fig. 5 Complete photograph (a) and drawing (b) of the specimen GMPKU-P-3403 of Chaohuperleidus primus
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Table 1 Measurement of specimens of Chaohuperleidus primus

(%N 2K/mm  FRfERK/mm kK/mm BAEEK/mm YK/mm RBEmm R LK /mm A /mm RS/ mm
GMPKU-P-3403 151 130 40 24 7 12 20 52 13
GMPKU-P-3404 139 121 38 20 4 13 20 43 13
GMPKU-P-3405 139 122 41 20 7 13 21 39 12
GMPKU-P-1120 145 125 38 23 7 12 19 40 13

PR MR/ mm FEERTK/mm BHERTRK /mm WK /mm B /mm B /mm RUEESIE S e A
GMPKU-P-3403 71 84 97 15 8 21 59 10
GMPKU-P-3404 76 81 90 10 11 18 57 10
GMPKU-P-3405 79 85 93 15 10 17 60 11
GMPKU-P-1120 82 84 95 11 7 20 55 11
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B TR BB, PN R A T AR A KGR A L
BT AR R, AN R A /N A T
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(a) Fl (b) Hi 4% A& GMPKU-P-3403; (c)Fl(d) #7475 A GMPKU-P-3404; (e)FI(f) #i b5 4 GMPKU-P-3405, ang. angular: [+ ; ant.
antorbital: FERTHE; bf. basal fulcra: FEFFHME; br. branchiostegals: #8451 ; chy. ceratohyoid: i & ; cl. cleithrum: L& ; den.
dentary: #; dhy. dermohyal: &7 & ; dpt. dermopterotic: [ /53 B ; dsph. dermosphenotic: [ 5T i H-15; exsc. extrascapular:
H A8 I ff. fringing fulcra: M5 %; fr. frontal: 4% ; gu. gular: MEAH; io. infraorbital: HER 5 1. left side bones: 2= 1M & %;
mx. maxilla: [ ; na. nasal: 54 ; op. opercle: #l35H; pa. parietal: Ti‘E; pcl. postcleithrum: 5L ; pla. anterior pit-line: Fij[]
Zk; plm. middle pit-line: H'[M1k; plp. posterior pit-line: J&[M4k; pmx. premaxilla: Hj [ #iH; pop. preopercle: Hij#if & &; pr.
procurrent rays: HiJifEZ%; pt. posttemporal: J5ifif; ptg. pterygoid: 3 ; r. right side bone: 47l #%; ro. rostral: Wj15; sbo.
suborbital: YHE; scl. supracleithrum: |45 ; scr. sclerotic ring: JLFIF; sop. subopercle: T 8 3 H'; sp. spiracular: B{7KfL/NE
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Fig. 6 Skull photographs and their anatomical interpretations of new specimens of Chaohuperleidus primus
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B MWARCE . B I IR AR (K 6), H:
HR R AR F A B BR A< GMPKU-P-3403 Al GMPKU-P-
3404 ] LASREEH] (& 6(a)~(b) Fl(e)~(f)). M5 & H
(dermohyal) it = fJE, i T HIHE G . #8555 A1
RS HE 2 [A] . W% F] 8 4% B (branchiostegal rays)
ZE 10, K RFEIEAH R (8 6(a)~(b)Fi(e)~(). M
M2 B (gular) 7 988 555 B 55, 0L T B b 4 GMPKU-
P-3403 Fl GMPKU-P-3404 (/& 6(a)~(b)F1(e)~(f). &
KB, FIHPARAE . 3 E (pterygoid) WL T 3 B bx
Arp, R TR A A RE T S, kR
G, TG EOT B, JEME P ER(E 6).

ESEE (UL—XMAEE, BAKSR, &
k08 45 R

BHEE AW ERRARE, 1A I
P FRLE . JRRLE . RERBiE, 2%, b
2t H (supracleithrum) i T & #8081 J5 M, —1&
FIEE R, PiueaE, HRIegsE, mF LT A e ) 6
T 65 B k) 17 (B 6(c)~(d)) o ST AL
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(postcleithrum) A Pk, |5 BB 5 FRCE B IR A
i, NEAENEMIERN TR, &H (cleithrum)h
I LI Rk, 500 G S 3 T A A R 6 S 0, BB
BHEA /NG, BN 53 SCARAEAS 58 22 (] 6()~(d)) -

BEESEHEE Mg (pectoral fins)V T/RLE G
JEM, 296 10 M8 2%, FEMANGrT . BREESMI 1~2
W 2% A, H A 8 2% A O i 29 1/3 A JF 1R 43 X
I I 658 2% BB — 51 5 5% (14 1 % R 9% (fringing ful-
cra). Mg R Z A WAL TR (basal fulcra).

[ 8 (pelvic fins)iE g BER L, AR HE, H
T 5 17~ 18 UM Ze AR X, 2 S T 2K ey
124, WEEE/IN, M2y THIEE SRR, e Mg 254
TEN A>T, ABAR AR S, HAR B 2% G v 43 HL Ak S
e AN i 2% 7 T B 2~3 ASCHRE S 8 — R ) A
o %

5 % (dorsal fin)fy; T B ARG, Ab T iE g 5%
g2 (], A5 5 35 AR BEARXT, B AL T 2K
B 594k, fiEiEE. HEE/N, B2iE=MAE, B1S
R 3 T BB SR AL . B M B S B A 3 MO
A% Ko — 22 9] o 2 o

Bt (anal fin)( T SHRJG M, 555 30 Lk i
FAXT . EEERN, RIE =AY, W 8~10 FKu i /3 15
FY B8 S5 2H B e M 88 55 11T 2 BT 2 T RS0 3 ol
A — FR Ik

FE# (caudal fin)PRAFSEHE, 4R 2 it &5
ARG . LR ANER LA X AR A S EL A il L g 2%
(epaxial rays)SEHFAiE, 1T LUK Wiz B g 0 2 E R R
(hemiheterocercal), H1455r X . JE#E 2 35~39 )
HE 2%, ORI IE S, 26~30 1 FEHES:, Hid10~11
WO FRMZ B, 2 L840 7). A ERY
AR E ST, R, T ag R, Ha
fig S 4y o B LA 4 KSR B, RN A
3RS, BB L. R ek py AN A A — BN i
LR

851 (Squamation) B A 5E 49 B AR % A
o, R AR RN, REDEH, 5% 2SR E
8)o AR e HE T A 4 A Al A AR f e ey, v B
20 TR 345 (B 8(a)) . LI BRTY . 4% K
BN, 5 e BE AN o AR T P v
B A A (18] 8(b)), BN X IRk A AR /N, HEE T (A
8(c)). MHENEZAYEBE T, Hom B2 SRR 1/2(
8(d))o % Ja A Hath, B AL E AN 8] i AN (R,
T Jo ST R0 A 85 3 20 (18 8(a)), FNYK T &6
47 8~10 (1 8(b)), FIMILA 2~4 4K 8(d)), HJ
F AR R 23 I 58 4k 2% (1] 8(c)). MMIBEZIA 63
H, g 5 g R e 2R Y R B B 5y AT
1I~12 #1047, MREBEA —17 . M2 8585 R 1
REMLAL, v LSS 53 BT 10 8% e & & Hi

(b)

B 7 #RESRESRGEIRA GMPKU-P-34040)ZE R F () E#HE (b)
Fig. 7 Complete photograph (a) and drawing (b) of the caudal fin of Chaohuperieidus primus (specimen GMPKU-P-3404)
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FERAMEAL; (F) JET e 7 4 5 U 068 () KT F A A 0 WA 088 (h) 5 B 01900 5 DA 088 ) T 0 3 1) 8 85

8 VIREBREEEHFRHE
Fig. 8 Drawing of the scales of Chaohuperleidus primus

(B 8(e)) o BRAKMIGESL, KT 198 Z AL X 575
fig 2 [H) & B R AR I 5 CIR A9 A I 85 (dorsal ridge
scales), F 1 1M & 5 B v Ao A8 B K i 2, 548 i,
Ja it [ ) 2 P (PR 8(D)~(1)), Foe i 11 75 8 iy S22 A [0 1R
(K 8(h)). ISk, BEETTIAA — K2 5 mm 27 B
KB REBE(E 8(1))

3 iTig

AR SCE 3 X6 ) ey S 18 2 1A R ORI 3 4
MR TEANHE R, 34 T Z 00 B b R R A7 R 1
A RE U A B B 2 A R, R S A i —
BEARAE o BN 0 — Lo SRR AN R 1) TR
SRE B @A, IE LS N E 82 1/3 4b
HEA, L e S 2 G 1/2 4b; 2) T #4775
A L A 3 AR, T T S R
AEYAR G HEM; 3) FHE B AR IERTE . S8, MW
BRHE p o 3 HRBE R RS E o 4) B3
PUr U F K R HE R 5) FAAERIKFL/INVE 6)
00 I R AN e, W BT 7) RS =R
10 #.

AR SCHCHE TR 4D T8 04 B B 45 8 LA B IE A A5
AR e B E B, B R TR LG S 2
BB S B (B 9(a)), 1&IE G 1) 51 24145 10 )8 2
FELEIR IR 32822 4510 . 25 A DL B IE, AT
WA TgSERETEaEAIERNERA AT LT
BIRT . . JE ML, BEEEAT ST 6E RS R R A,
I T EL A B i 58 W] RE I A IR
BEAk, 525 1) b 551 2405 0B b RHIZ AL T IR
HE Sk S5 AR S, AUFRIAIE | 75 65 R 5 1 7
BHXR. B REENEDLE SR 1),

2o R B TE I 1 S5 24 05 6 )8 S HF Sun 40156
TiZJE B oy 22 ihie, AEIE AR 1 H Y 5 2
Wi JE 5 5 R R 2406 R 7RI A8 5 Bl
FAL(E 9a) Rl (b)) SRIIRE A 0 ) 55 2414 100 [ )
MR RN KPR B 240 £, HARRLRY Sk BB i
B, AU R R . Sun ZE0TE H BL G 10 R 5
2405 £ 10 H 2% S AR T S AL A 0 ) T B R
BARKHRRTEAEITTS, 6005 75 S5
(2 70%), & g IR 0 B 3T BESETTZY S 5 i,
HA W 2 Wi L6855 0~1151)". BLak, Biks ki
7 L) 2L 0 R A < B AT WK L/ 3IRIETR
B ZHUER | 3] KRR 09 BB EE L T
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WA 2 g FLAT il b 6 X — TR AR, SR
W 0 AT DX T AR B 0% b U A S £ S 1Y 28
o AT 2 A9, ORI S A
S £ TR A = 8 L 0 2 S Y RE(TEFF)™)
BT 0 T 2SR X PG 04 AR T
VP 2B WAL AT 95 S5 MY Perleidus & |
Zhangina J& 1 Plesioperleidus J& %5 (4 4 2B
Tong Z:POVE 52 | ¥ AEF T4 FHLIX (1) Perleidus J& |
Zhangina J& 1 Plesioperleidus J&4# A A Plesioper-
leidus J&)UA S RF R KB 25 IR TR B
IR AR RV EL SR I3 I 55 #u (¥ Perleidus J& (% Marrama
SEDYHE B AHTHEST I Teffichthys J&) . WiiLK %
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HLW 206 0 Jm 5 LA B SR X B i i O B
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(a) Chaohuperleidus primus, &% A Sun 25U (b) Perleidus altolepis, 1584 A Lombardo™; (¢c) Plesioperleidus jiangsuensis,
B E AN EERY, (d) Teffichthyes madagascariensis, 154 [ Marrama Z:3%; () Plesiofuro mingshuica, 10 H Xu %1, (f)
Paraperleidus changxingensis, & F BT 25

9 EHMREEBRRESHEXRELTERE

Fig. 9 Skull restoration of Chaohuperleidus primus and morphologically similar taxa

IR0 3 B PR S 1515 A LA AR 2 T AR
FEAL(E9), 2B A fil - i 2% i 24445 f0 H 45
Ji 22 ) Sk R SR B A AR SRS, H e B — R )
2255 . H, Plesioperleidus J& (I8 9(c)) T 5 I8 &
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HARILHT . oL S, JCRBE& FmoK L/, 3
BeHE b, JCHERTHE, 3~4 IRERZAE, 6H35E 5 T
SR Teffichthys J& (B 9(d)) TR B i
HHEARA, IE LSRG (OS24 5 2%, B
— B R HE B FI K FL/NE, 4 3RHE B8, 23RHE TR &,
S~8 HUEE A5, BE S E L TR B /NCY; Plesiofuro
J& (1 9(e)) T 5 B 5t 38 HE i ANl HE B 4
FSE R TS 1/2 4, 1HRIER, 5 5RH0E &, 3 HLE
T, BBUKSLINVE, SREEAHE, LAE M H%EA
-, 8 SIS, Paraperleidus J& (K 9(f) /c 47 B iy
TEH AT, TCIERTH, 3 BRHE L& AP B HE T 5 .
AR SONT SE I 2405 £ 8 5 AR S A B AR R
HATXTH, DRGSR nT Lo B g 2 T 28 5 1)
Tk 2R 43T B LT A i 2R AR, X i — DR
444 £ Jg KoM T AR B 0 R TR R I R G
EALA B EA R L AR, AR T RARA
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