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1
Fg.1 Digribution of Hybodontoidea in China and scheme ma showing fossl locality of
Zwodeng, Tiandong County of Guangxi Province, China
1) Yongdeng; 2) Kunming; 3) Lufeng; 4) Guangyuan; 5) Yanchang; 6) Ansai; 7) Qiyang;
8) Yaojie; 9) Tiandong

Hybodontoidea Zanger!l, 1981
Hybodontidae Owen, 1846
Hybodus Agassiz, 1837

Hybodus zuodengensis (Yang et al. , 1984)
( I,A D; 3)
1984 Pachycl adi na zuodengensis Yang et d. , pl. 18, figs. 11 and 18; pl. 19, fig. 17
:PU 83018;
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Fig.2 Lower Triassc fishes, conodonts and ammonoid from Zuoderg, Tiandong County of Guangxi
Province, China (modified from Yang et d. , 1984)
Fishes: HY H. yohi, HZ Hybodus zuodengensis, PT Polyacrodus tiandongensis and OS Ogteichthyes gen. et
$.indet. ; conodonts: HM Hindeodus minutus, HP H. parvus, |l Isarcicelaisarcica, CC Clarkina cari-
nata, ND Newspathodus dieneri , NC N. cristagalli, NW N. waageni , NH N. homeri, NT N. triangu-
laris; ammonoid: HE Hellenites 9. ; T, Middle Triasic, An Anidan, P Late Permian, Ch Changhsngian
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3 ’
VPPV 12669, : 10- 30 :PU 83011
PU 83015; : 10- 30 5-5
’ ’ 3
2/3 , ; '

Fig.3 Tooth of Hybodus zuodengensis (Yang et a. , 1984) , IVPP V 12669
a) inlabid view; b) inlingua view; ¢) inoccusd view

4 PU 83011 , 3

IVPPV 12669 2 PU 83015
,PU 83011 3
) ) L 2/ 3
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1
Table1 Measurements of the teeth of Hybodus zuodengensis (Yang et al. , 1984) (mm)
Soecimen Length of Breadth of Height of Length of Breadth of Height of
crown crown main cup root root root
PU 83018 1.35 0.2 0.9 1.45 0.3 0.1
IVPPV 12669 1.2 0.3 1.0 1.4 0.6 0.1
PU 83011 1.6 0.25 ? 1.6 0.35 0.1
PU 83015 1.0 0.4 1.0 1.2 0.55 0.1
( Hybodus)
, ( ,1935,1941 ,1942; , 1962 ; , 1977 ; ,
1980) , )
Mt. Viking Hybodus sasse-

niensis (Stendo , 1921 ; Cappeta, 1987) , ,

( Hybodus zuodengensis) ,

Hybodus yohi (Yang et al. , 1984)
( I,E; 4)

1984 Pseudogondolella yohi Yang et d. , pl. 18, fig. 8
:PU 83008 ;

Fig.4 Toothof Hybodus yohi (Yanget a. , 1984) , PU 83008
a) inlabid view; b) inlingua view
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2
Table 2 Measurements of the tooth of Hybodus yohi (Yang et al. , 1984) (mm)
Specimen Length of Breadth of Height of Length of Breadth of Height of

crown crown main cup root root root

PU 83008 1.7 0.4 0.65 1.8 0.6 0.1

4 1 3 L
( Hybo-

dus huangnitanensis Wang , 1977)

3

(IVPPV 12670,

( Hybodus yohi)

Polyacr odontidae G Uckman ,1964
Polyacrodus Jaekel ,1889

(

)

Polyacrodus tiandongensis sp. nov.
( I,F; 5

(labial accesory process)
(longitudinal and transversa occlusal crests)
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Mt. Congress
Polyacrodus angulatus (Stendo, 1921)

( ) Polyacrodus tiandongensis
. nov. , ( Tiandong) 5 (G
FHg.5 Toothof Polyacrodus tiandongensis . nov. ,
holotype IVPP V 12670
a) inlabia view; b) inlingua view; ¢) inoccusd view

3 ( )
Table 3 Measurements of the tooth of Polyacrodus tiandongensis sp. nov. (mm)
Specimen Length of Breadth of Height of main Breadth of labid
crown crown cusp a0CesIY Process
IVPPV 12670 2.4 0.6 0.6 0.2

Osteichthyes Huxley,1880

( ) Ogeichthyes gen. et sp. indet.
( 1.6
IVPPV
12671; . 5-30
, , 17
2
2.1

, : (cladosalachids,
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cladodontids, xenacanthids) (ctenacanthoids, hybodontoids)
(Patterson, 1966 ; Johnson, 1981 ; Cegppeta, 1987; (oto, 1994 ; Rieppd et 4. ,
1996) (ctenacant hoi ds) (hybodontoids)
) ( ,1962 ;
1977 ; ,1980) ,
( Hybodus)
2.2
1 (
,1935) , — ( ,1941 ,1942; ,
1962 ; 1977 ; ,1980) ,

) Neospathodus homeri-N. tri-

angularis ,

8 11 8
11 Cypridodella conflex, Hibbardella triassica, Prioniodella
ctenoi des, Neospathodus homeri N. triangularis Necspathodus homeri-

N. triangularis N. homeri N. triangularis ,

) , ) ( ,1999)

, — ( Hybodus zuodengensis-
H. yohi) , ( Polyacrodus

tiandongensis) )
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2.3
( 1935,1941,1942; ,1962; ,1977; ,1980)
(1977) (Hybodus huangnidanends)
(1980)

4
Table 4 Fossil records o Hybodontoidea in China

Secies Locdity Age Facies
Hybodus 9. Jzor Ki
Yongdeng , Gansu Continenta
H. houtianensis Young,1941 Tzor J;
Kunming , Yunnan Continentd
Hybodus . Ts
L ufeng, Yunnan Continenta
Hybodus 9. Js3
Guangyuan ,Schuan Continenta
H. youngi Liu,1962 T3
Yenchang , Shaanxi Continenta
H. antingensis Liu,1962 33
Ansa ,Shaanxi Continenta
H. huangnidanensis Wang ,1977 Ja
Qiyang ,Hunan Estuary
H. clavus Xue,1980 Jo
Yaojie , Gansu Inland lake
Acrodus biserasseplicatus Xue,1980 Jo
Yaojie, Gansu Inland lake
H. zuodengensis (Yang et a. , 1984) Ty
Tiandong, Guangxi Marine
H. yohi(Yang et d. , 1984) T1
Tiandong , Guangxi Marine
Polyacrodus tiandongensis 9. nov. T
Tiandong , Guangxi Marine

:Trand T3 Early and Late Triassc; J; J, Js Early, Middle and Late Jurassc; K; Early Cretaceous.

2.4

S ( Sinocoel acanthus fengshanensis) (
,1964)
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EARLY TRIASSIC HY BODONTOIDEA FROM TIANDONG OF

GUANGXI ,CHINA
—7First Report on the Fish Sequence Study Near the Permiarr Triassc
Boundary in South China

WAN G NiarrZhong® YAN G ShowrRen? JIN Fan® WANG Wei*

(1 Institute of vertebrate Paleontology and Paleoanthropology, Chinese Academy of Sciences Bejing 100044)
(2 Department of Geology, Peking University Beijing 100871)

Key words Guangxi , marine facies, Early Triasic, Hybodontoidea, fish zonation

Summary

The materia s dedt with in thispaper were collected from the L uolou Formation of Zuo-
deng area, Tiandong County of Guangxi Zhuang Autonomous Region, China (Figs. 1,2).
They include three hybodontoid gpecies: Hybodus zuodengensis (Yang et d. , 1984) , H.
yohi (Yang et a. , 1984) and Polyacrodus tiandongensis 9. nov. , and an indeterminate
ogteichthyan fish. The two gecies of Hybodus were initialy identified as conodonts—
Pachycl adi na zuodengensis and Pseudogondalella yohi by Yang et a. in 1984.

Thisis the first report on the occurrence of marine Early Triassc Hybodontoidea in
China. With the reasignment and new disoovery of these fishes, afish assemblage ( Hy-
bodus zuodengensis- H. yohi Zone) is established , which is the only Triasdc fish zonation
in China. The age of this zonation is Early Triasic (early Spathian of Olenekian Stage)
for it makes its gopearance just in the conodont Neospathodus homeri-N. triangularis
Zone.

1 Brief Description of FishrBearing Denggaoling Section

The Denggeoling section in Zuodeng area, Tiandong County isan important Lower Tri-
assc sction in China. It includes the Lower Triassc L uwolou Formation conpletely and con-
tacts conformably with both the underlying Upper Permian and the overlying Middle Triassc
strata. This section can be subdivided into 8 conodont zones in ascending order : Hindeodus
minutus Zone, H. parvus Zone, lsarcicella isarcica Zone, Clarkina carinata Zone,
Neospathodus dieneri Zone, N. cristagalli Zone, N. waageni Zone, and N. homeri-N.
triangularis Zone. The hybodontoid fosdls described in this paper occur in the Neospatho
dus homeri-N. triangularis Zone, from eighth to eleventh bedsof the section(Fig. 2) .

Overlying strata: Middle Triassc Bafeng Formation
——~QConformity ——
Lower Triassc L uwolou Formation 98.35m
12. Grey cacareous mudstone intercaated with marl yieding conodonts: Neospathodus
cf. homeri and others 10.1m
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11. Dark gray medium to thick bedded limestone with mudstone zebra yieding con-
odonts: Neospathodus homeri, N. triangularis and others; ammonoid: Hellenites
cf. pracmaturus; and fishes: Hybodus zuodengensis, H. yohi and Osteichthyes
gen. et. 9. indet.
10. Grey to dark gray thin bedded limestone with mudstone zebra, yiel ding conodonts:
Neospathodus p. and others 13.5m
9. Light red to gray thin-bedded lenticular limestone intercaated with mudstoneshale

yieding conodonts: Neospathodus homeri, N. triangularis; and fish: Polyacro-

dus tiandongensis 1.44m
8. Mudstoneshae intercalated with gray thin bedded limestone with mudstone zebra

yieding conodonts: Neospathodus homeri, N. triangularis, N. cf. dieneri;

fishes: Hybodus zuodengensis, H. yohi; and ammonoid: Hellenites . at the

15.2m

bottom 8.9m
7. Grey thin-bedded limestone with mudstone zebra, yidding conodonts: Neospatho
dus cristagalli, N. waageni; and ammonoid: Hellenites 9. 5.4m

6. Grey thinrbedded limestone with mudstone zebra intercalated with mudstoneshae
yidding conodonts: Neospathodus cristagalli, N. dieneri, lIsarcicella isarcica,

Hindeodus parvus, H. minutus 23.4m

5. Creamrcolored mudstone to gray marl yielding conodont fragmentsin the lower part 2.4m
4. Grey thick-bedded bioclast limestone yidding conodonts: Hindeodus parvus, Isar-

cicdlaisarcica, and rich gastropods and ostracods 2.0m

3. Dark gray thick-bedded gotted limestone yidding conodonts: Hindeodus minutus 2.0m
2. Grey thick-bedded limestone intercalated with bioclast limestoneyidding conodont :

Hindeodus 9. , and rich gastropods and ostracods 4.1m
1. Dark gray thick-bedded gotted limestone intercalated with gray thick-bedded lime-
stone and with pyrite crysta in the limestone, yieding ostracods 9.9m
—Conformity —
Underlying strata: Upper Permian Heshan Formation
2 Systematics

Class Chondrichthyes Huxley,1880
Subclass Elasmobranchii Bonaparte, 1838
Superfamily Hybodontoidea Zanger| ,1981
Family Hybodontidae Owen ,1846
Genus Hybodus Agassiz,1837

Hybodus zuodengensis (Yang et al. ,1984)
(P.1,A D; Fg.3)

1984  Pachycladina zuodengensis Yang et d. , pl. 18, figs. 11 and 18; pl. 19, fig. 17

Holotype A complete tooth. Catalog number of the Peking Universty: PU 83018;
field number: Zuo 5- 5.

Material Three complete or nearly complete teeth. Catalog number of the Ingitute of
Vertebrate Paeontology and Paeoanthropology: IV PP V 12669 ; field number: Zuo 10 -
30. Catalog numbers of the Peking Univerdty: PU 83011 and PU 83015; fidd numbers:
Zw 10- 30 and Zwo 5- 5.

Locality and horizon  Zuodeng district , Tiandong County of Guangxi Zhuang Au-
tonomous Region. Lower Triassc L uwolou Formation (early Spathian of Olenekian Stage) .

Emended diagnosis Dentition heterodont , central cug high, dender and arched lin-
gualy ; maximum three pairsof latera cups; cross section of the centra and lateral cupse-
liptical ; labial face of crown with undeveloped striae but lingual face of the crown with weak-
ly developed striae and covering two-thirdsof centra cusp ; root low with weakly bent centre
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and upwards; labid face of the root without any nutrient foramen but lingual and basal faces
of the root with numerous small and rounded or creviced nutrient foramina.

Etymology Zuodeng, fossl locdlity.

Remarks Hybodus zuodengensis (Yang et d.) differsfrom H. youngi Liu, 1962 and
H. antingensis Liu, 1962 (from the Late Triasic and Middle Jurassc in Shaanxi) , H.
huangni danensis Wang , 1977 (from the Middle Jurassc of Hunan) , and H. clavus Xue,
1980 (from the Middle Jurassic of Gansu) in having a higher and dender centra tooth cugp
and in without developed tooth crown striae. It resembles H. sasseniensis Stendo, 1921
(from Triasdc of Sitsbergen) in some agects such as a high and dender centra cugp , small
lateral cugs, but it is different from the latter in without developed tooth crown triae , lower
tooth root and lingua face of the root with developed smal nutrient foramina.

Hybodus yohi (Yang et al. , 1984)
(A. I, E; Fg.4)

1984 Pseudogondolella yohi Yanget d. , pl. 18, fig. 8

Holotype A nearly complete tooth. Catalog number of the Peking Universty: PU
83008 ; field number: Zuo 5 - 5.

Locality and horizon Asfor Hybodus zuodengensis (Yang et a. , 1984) .

Emended diagnosis Dentition heterodont , central cugp dightly high, four cugpsinone
ddeof the centra cugp and three in another one, cross sction of centra and latera cugps
roughly triangular; tooth crown with developed triae, particularly in labial face of the
crown ; a groove between the labial face of tooth crown and root ; root low , labial and lingua
faces with small rounded nutrient foramina.

Etymology Yoh, family name of the late Profesor S. S. Yoh of the Peking U nivers-
ty.

Remarks The tooth described here resembles Hybodus huangnidanensis (Wang,
1977) in ome agects, such as tooth conssting of a number of secondary cusps, developed
striae in both principal and secondary cusps, and a clear groove between the tooth crown and
root. But it differsfrom the latter in itstooth having higher and dender cups, tooth crown
with fewer striae, and only afew of nutrient foraminae in labia face of the tooth root. It dif-
fersfrom Hybodus zuodengensis in the cross section of centra and latera cugps being trian-
gular , the crown with developed triae and a clear groove between the tooth crown and root.

Family Palyacrodontidae dickman ,1964
Genus Polyacrodus Jaekel ,1889

Polyacrodus tiandongensis, sp.nov.
(A.1, F; Fg.5)

Holotype A tooth with complete crown. Catalog number of the Ingtitute of Vertebrate
Paleontology and Paleoanthropology : IV PPV 12670; field number: Zuo 4 - 28.

L ocality and horizon Asfor Hybodus zuodengensis and H. yohi.

Diagnosis Tooth masdve and expanded transversely , principa cug more or less pyra
midal , low and blunt and expanded in both labial and lingud sdesof the principa cugp , the
labial face of the principa cugp with a labiad accesory process, both the labial and lingua
facesof the principa cusp with light crests. Secondary cusps undeveloped , the principal cup
and its two lateral ddes carrying a longitudina occlusal crests and the latter with numerous
transverse occlusal crests, but both crestslight.

Etymology Tiandong, county of thefosdl locality.

Remarks The tooth described here resembles that of Triassc Polyacrodus angul atus
(Stens6,1921) from Mt. Congressof Spitsbergen in the presence of low and blunt principa
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cup and in the absence of secondary cusps. But it differsfrom the latter initslight labial ,
lingua and occlusa crestson the principa cug , and low latera ddesof the principa cug.

Osteichthyes gen. et sp. indet
(A.1, 0

Material Anincomplete tooth plate, IVPPV 12671, field number: Zuo 5- 30.

L ocality and horizon Asfor the hybodontoids.

Dexription Thisisan incomplete tooth plate with seventeen teeth or tooth sockets. It
should be an osteichthyan fosdl according to its tooth morphology , but further identification
for the fosdl can not be made based on the present specimen.

3 Discussons

3.1 Materials of Hybodontoidea of Tiandong County

Compared with hybodontoid teeth described before in China, the materialsof Tiandong
are stereosoopic teeth , and they are most informative with the complete charactersof labia ,
lingual and occlusal facesof the tooth crown and those of labid , lingual and basal facesof the
tooth root , except for character of root of gecies Polyacrodus tiandongensis.

Hybodus is mainly discovered from the Middle Triassc to L ate Cretaceous stratain Eu
rope, North America, North and West Africa, and Asa. Rare reportsfor the Early Triassc
fishesindicate that biotic recovery is very difficult after the Permian/ Triassc extinction.
3.2 Zonation of Hybodontoidea in Tiandong County

We erected a new fish zonation Hybodus zuodengensisH. yohi assemblage zone (AZ) ,
which is composed of Hybodus zuodengensis (Yanget d.) , H. yohi (Yangetd.) , Poly-
acrodus tiandongensis 9. nov. , and Osteichthyes gen. et 9. indet. It ranges from the
eighth to eeventh layersin the Denggeoling section of Zuodeng area (Fig.2) , and itsageis
Early Triasic (early Sathian of Olenekian Stage) dater the contemporary conodont
Neospathodus homeri-N. triangularis Zone.

3.3 Habitat of Hybodontoidea in China

The fosdl fishesof Tiandong lived in an open sea environment according to the asociat-
ed conodont and ammonoid fosdls and the data of depostiona facies. Thisisthefirst report
on the occurrence of marine Early Triasic hybodontoidsin China, because the other known
hybodontoid fossls were recovered from the continental faciesof Late Triassc to Latejurassc
(or to Early Cretaceous) in Gansu, Yunnan, Schuan, and Shaanxi provinces ( Young,
1935, 1941, 1942, fin pines; Liu, 1962, teeth; Xue, 1980, teeth) and from the estuary
faciesof Middle Jurassc of Hunan Province (Wang, 1977, teeth) (see Table 4) .

3.4 Fishesfrom the Luolou Formation of Guangxi
There are three classes of fishes disovered from the L uolou Formation in Guangxi

Zhuang Autonomous Region:
Chondrichthyes (from Tiandong County)
Hybodus zuodengensis (Yang et d. , 1984)
Hybodus yohi (Yang et d. , 1984)
Polyacrodus tiandongensis 0. nov.
Osteichthyes gen. et 9. indet. (from Tiandong County)
Sarcopterygii. Actinigia (from Fengshan County)
Si nocoel acanthus fengshanensis Liu, 1964
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| ( Explanations of Plate 1)

A D. Hybodus zuodengensis (Yang et d. , 1984)
A. IVPPV 12669; B. PU 83011; C. PU 83015; D. (Holotype) , PU 83018; Aa. Ba. Ca. Da. (in
labid view) ; Ab. Bb. Cb. Db. (inlingud view) ; Ac. Cc. Dc. (inocdusd view)
E. Hybodus yohi (Yang et d. , 1984)
(Holotype) , PU 83008, Ea. (inlabid view) ; Eb. (in lingud view)
F. ( ) Polyacrodus tiandongensis 0. nov.
(Holotype) , IVPPV 12670, Fa. (in labid view) ; Fb. (in lingud view) ; Fc. (in
occdusa view)
G. (Ogechthyes gen. et 9. indet.)

(tooth plate) , IVPPV 12671
0.25mm (scae bar = 0. 25mm)






