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Abstract Repeated (more than ten times) conodont analyses have recovered thousands of conodont specimens which are es-
pedially rich in the Induan-Olenekian boundary strata, at the West Pingdingshan Section located in Chaohu City, Anhui Prov-
ince, a candidate GSSP of the Induan-Olenekian boundary. The most distinctive forms are the conodonts of the Neospatho-
dus dieneri group and N. waageni group, as well as some new elements. Based on the general characteristics of the Neos-
pathodus species and their biogeographic distribution, an evolutionary lineage of the species is proposed: N. dieneri Mor-
photype 3= N. waageni— N. pingdingshanensis Neospathodus dieneri Morphotype 3—N. waageni(upright denticles)
—N. n. sp. Rand Neospathodusdieneri Morphotype 3— N. pakistanensis. The first occurrence of N. waageni which is
regarded as the indicator of the Induan-Olenekian boundary, is situated at 40.49 m above the boundary between the Dalong

and Yinkeng formations. The recognition of this evolutionary lineage of Neospathodus is of great importance for a better un-
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derstanding and definition of the Lower Triassic conodont zonation.

Key words: conodont evolutionary lineage; Lower Triassic; InduanOlenekian boundary; Chaohu of Anhui Province.
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2005a; Zhao et al., 2004, 2005b, 2007; Zuo et Neospathodus waageni Neos-
al., 2006), pathodus dieneri

— 1.1 Neospathodus dieneri
(Tong et al., 2003;Zhao et al., 2004, 2005b; Neospathod us dieneri
, 2005¢, ). 32.36 ~40.49 m, 20—4

(1983)
, 6 : Clar-
kina carinata . Nespathodus dieneri . N. crista-
galli . N. waageni 1. collinsoni N. an-
huinensis -N . homeri (1993)
, H.
parvus 1. isarcica . Ng. carinata N. kummeli
WN. dieneri . N. cristagalli N. waageni
Platyvillosus costatus 1. collinsoni +N. homeri
N. anhuinensis
.2000 ,
8
C 1D( , 2003, 2005a; Zhao et al.,
2004, 2005b, 2007). ,
6.14m )
Nespathodus
Neospa thodus waageni
(Tong et al., 2003;
, 2003, 2005a).
1
2, Tong et
al., 2003.

b 2 b
:2. Neospathodus waageni ;1. Neos-

pathodus dieneri

24— 16 (Tong et al., 2005a;
, 2005b, 2005¢; » 2005a; Zhao et al.,
2007),  Neospathodus kummeli
,  Neospathodus waageni .
P1 ,
3 ,
3 . Neospathodus dieneri
Morphotype 1 » N. dieneri Morphotype 2
N. dieneri Morphotype 3
s Neospathod us dieneri3
, N.
waageni
Neospathodus dieneri Morphotype 1
32.36~33.29 m,

20— 4 — 21—1 (Zhao et al.,
2004, 2005b, 2007). Neospatho-
dus kummeli , N. dieneri

Morphotype 2
N. dieneri Mor-
N. dieneri Morphotype 1

Neospathod us kummeli
photype 2
Neospathodus dieneri M orphotype 2
33.29 ~35.4 m,
22—3 (Zhao et al., 2004,
Neaspathodus dieneri Morpho-

21—1 —
2005b, 2007),
Neospathodus dieneri M orphotype 3

N. dieneri3

type 2

Neospathodus dieneri M orphotype 3
35.4 ~40. 49 m,
24— 16 (Zhao et al.,

Neospathodus dieneri

22—3 —
2004, 2005b, 2007),
Morphotype 3 N. waageni group

Neospathodus

9 9

Neospathod us dieneri Morphotype, 3
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Table 1 Lower Triassic conodont zonation and the key fossils in Chaohu

Conodont

Zone Index fossils

Stage

Neospathodus
anhuinensis

1,2,6 200 mm_
3.4.5 100 mm-

1, 2. Neospathodus anhuinensis

3. Aduncodina unicosts Sb >
4. Aduncodina unicosts Sc 5. Neospathodus brevissimus 6. Neospathodus symmetricus

4

Neospathodus
homeri

1,2,3,4.200mm|

5,6,7 100mm

1. Neospathodus homeri 3. Iriospathodus collinsoni

2. Neospathodus eotriangularis 4,5. Neospthodusn.sp.O 6,7. Neospthodusn.sp. R

Neospathodus
pingdingshanensis

152, 3;4
200 mm
5,6,7

Olenekian

4,5, 6. Neospathodus orchardi
1,2,3. Neospathodus pingdingshanensis 7. Neospathodus aff. abruptus

1,2,6,7,10, 11200 mm
100 mm

3,4,5,8,9

Neospathodus waageni
Upper Neospathodus waageni Zone

1, 2. Neospathodus waageni (lengthen form with platform growth)
3,4,9,10. Neospathodus waageni (nomal inclined equidimentional denticles)

5,6, 7, 8. Neospathodus waageni (radiating posterior denticles)

?1994-2015 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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gkl
Stage Cogz?lzm Index fossils
[}
g 1,2,4
N| 200 mm
[/
| 3,5
& ,
£ | 100 mm
=
|8
= % 2 1. Neospathodus pakistanensis
<
e g P 2. Platyvillosus hamadai 6. Neospathodus aff. chaohuensis
o
§ § 3. Platyvillosus costatus 4. Neospathodus concavus 5. Neospathodus tongi
o <L
g
S| 2
Dl le
SN
B 152
V
%0 100 mm
o e it
S
2l 3,45
E 200 mm
H ¢
| 1,2,3 . Neospathodus waageni (=N. waageni eowaageni, upright denticles)
4,5. Neospathodus posterolongatus
Neospathodus
dieneri
iy, 3, % 200 mm
5,6,7 ———
1. Neospathodus dieneri M 3
2. Neospathodus dieneri M 2 5,6. Neospathodus cristagalli
3. Neospathodus dieneri M1 7. Neospathodus chaohuensis
4. Neospathodus aff. cristagalli 8. Neospathodus chii
Neospathodus
g kummeli 1. Neospathodus kummeli
=1 200 mm 2. Neospathodus dieneri M 1
= —
Neogondo{ella 1. Neogondolella krystyni
Eepstyni 2. Neogondolella orchardi
1,2.200mm_ 3. Neogondolella planata
3 400 mm
Hindeodus
typicalis 1. Hindeodus typicalis
1,2,3. 2. Isarciella sp.
3. Neogondolella planata

100 mm

?1994-2015 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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Neospathodus cristagalli ( 23—4 dieneri Morphotype 3 s
)s N. dieneri Morphotype 3 , Neospathodus dieneri M or-
N. dieneri Morphotype 3 , N. photype 3 ) (1983), (1993)

?1994-2015 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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N. dieneri N. cristagalli elongata , Neos-
N. dieneri Morphotype 3  N. pathodus waageni group Neos-

cristagalli , - pathodus posterolongatus  (Zhao et al., 2007).
) — , . Neospathodus waageni Neospathodus
» McTavish(1973)  Matsuda(1982) N. waageni eowaageni  Neospathodus waageni
cristagalli N. cristagalli elongatus Neospathodus waageni waageni
N. dieneri N. discretus (Zhao et al., 2004, 2005b; R

» M ctavish (1973)
N. cristagalli )

N. conservativus

9

, Neospathodus
dieneri 3
1.2 Neospathodus waageni

s Neospathodus waageni
, 3 ,

Neospathodus waageni eowaageni, N. waageni

elongata  N. waageni waageni. (Zhao et al.,
2004, 2005b; » 2005a).
» Neospathodus waageni 4

, (=N. waa-
genieowaageni, Zhao et al., 2005b, 2007 ).
(Sweet, 1970 )N .4

Neospathod us waa -

geni : s s
: 0 ~15
5 Sweet
(1970) H )
, .4
. N.
waageni( ). N. waageni( )
, N. waageni( ).N. waag-
eni( ) N. waageni ( )
, N. waageni ( ) N.
waageni( )
40.49 ~93.43 m, 24— 16
— 52—1 ( » 2005; ,
2003; 2005a; Zhao et al., 2007).

Zhao et al, (2004) Neospathodus waageni

2003, 2005a).
s N. pingdingshanensis

Neospathodus waageni

; Neospathod us
Neospathodus
chaohuensis s N. chii, N. dieneri Mor-
photype 1 ) N. waageni
4 .N. dieneri Morphotype 2

40.8~40.89m

; N. dieneri Morphotype 3 Platyvillosus
costatatus 42.48 ~
42.66 m » N. waageni 4 , N.
cristagalli, N. aff. cristagalli N. tongi 42.
61 ~42.66 m . Neospathodus posterolon -
gatus( (40. 77 m), N.

concavus(40.77 m), N. n. sp. F(40.77 m) N.
n. sp. K(40.8 m), N. tongi(42.48 m), N. n. sp.
G(42.48m), N. n. sp. H(42.48m)
Neospathodus dieneri
s N. cristagalli, N. chii )

. Neos-
pathodus spitiensis, N. discretus, N. aff. discretus
N. pakistanensis, N. alberti, N. peculiaris, N. aff.
chaohuensis, N. aff. waageni, Pltyvillosus wstatus,
Pl. hamadai, Parachirognathus sp., Pachycladina
sp.» Cratognathodus sp., Adunwdina unicosta.

52.29 m
( 28—3 ) 34—2
) 93.43m(

68.35 m (
52—1 )
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) (2004) N. dieneri Morphotype 3 Krystyn et
al. (2005) Neospathodus cristagalli
, Chengyuania nepalensis ; N. waageni
Krystyn et al. (2005)  N. eowaageni . N.
( ): Ophiceras-Lyto- waageni Gondolella milleri
phiceras . Gyronites-Prionolobus . Fleming - Neoospathodus waageni
itessEuflemingites . Anasibirites . Columbites- Neospathodus posterolongatus ,
Tirolites Subco lumbites 40.77 m, 24—20
, FlemingitessEuflemingites ) FlemingitessEuflemingites
(40.75 m, 24— 121 ) 0.03 m, Guong Kering
Neospathod us waageni (40. 49 m, 24 ( M261, VL 27, 29 N. df. dieneri=
—16 ) 0.26 m, , Flemingitess N . posterolongatus, Koike, 1982);
Euflemingites Neospathodus ( S4, Henderson, 2005) Spiti
waageni ) Neospathodus Muth ( , 14B; Kristyn et al., 2005),
waageni
) FlemingitesEuflemingites
’ 3
Neospathod us
Neospathod us diener o (Mosher, 1968; McTavish, 1973; Solien, 1979; Or-
00 20081 s 1€ hard, 1995, 2007). Mosher(1968)
c]zv., h’d o ' 4 ’ , Gondolellid, Neospathod-
cospathodus waagent group ’ id  Gladigondolellid. Neospathodid
. Ko , M26i - (Mosher, 1968: Text-fig. 3; PL 119,
Hong Renng ’ figs. 11— 13, 15, 19). McTavish (1973)
27, N. cf. waageni= N. waageni ( ); e a1
o N di . y ) N. waageni(Smithian) N. novae-
P e dlenertT . waagent " hollandiae N. triangularis
Koike, 1982); Guryul Ravine N. .
_ g7 ) 4N ~ (Spathian) ,
raagent o ’ P wdagen Neospathodus Smithian
( )s Matsuda, 1982; N. dieneri-N .
stagalli . No. Bu5008a. 9. f, ’
cristagact o o 4 b Neospathodus Spathian .Solien (1979)
N. cristagalli=N. waageni ( ), Budu-
Neospathodus )
rov and Gupta, 1988); ( SO L
( 5. Hond 2005) (Smithian ),
r Hendersoly ) Smithian Neospathodus
S piti M uth ( Neospathodus waageni
4 ; Krystyn et al., 2005  Orchard,
2007 K t al. (2005 ’
)-Krystyn et al. (2005) - Smithian . Orchard (1995)
piti Neaspathodus
Muth ’ .
. ) » Spathian
( ): Neospathodus cristagalli N .
’ H crista-
Chengyuania nepalensis +N. eowaageni . N.

waageni -, Gondolella milleri

galli, dieneri, waggeni pakistanensis
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s kummeli,  Neospathod us N . dieneri Morpho-
onservativus  discretus type 1. N. dieneri Morphotype 2, N. dieneri
) .Orchard Morphotype 3, N. cristagalli, N. spitiensis, N.
(2007, ) kry sty ni-discreta-kummeli , tongi, N. waageni 4 N. poster-
Neaspathodus dieneri « Neospathodus cristagalli olongatus, N. pakistanensis
« Neospathodus pakistanensis Neospatho- ,
dus waageni . , ¢ 3.
) Neospathodus , ,

. N. dieneri Morphotype 3
) Smithian N.
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waageni s Spathiasn kistanensis
N. pingdingshanensis N. n. sp. R, ) ,
N. dieneri Morphotype 3 ,
N . pakistanensis. : N. pakistanensis.
(1)Neospathodus dieneri Morphotype 3—N. @ , Neospatho-
waageni( )=>N. n. sp. R. dus pingdingshanensis N. waag-
Neospathodus dieneri Morphotype 3 — N. eni(4 ). N. pakistanensis-N. waageni (4
waageni( )>—>N. n. sp. R. ) N. dieneri Morphotype 3.
(AL , —
s V3 172 2/3 4
’ i B. Neosp athodus waa geni ,
’ ’ 39, Matsuda (1982)
(0 ~15"); C. , , Neospathodus waageni
’ 3 ; (Zhao et al ., 2004, 2005b)
iD. ’ ’ 1~2 : 3 ; O rchard (2007,
, ’ ) ) 6 ;
N.n. sp. R . ’ s ) Neospathodus
, ; Neos- waageni 4 )
pathodus dieneri Morphotype 3—>N. waageni( (Sweet, 1970 ).
)>>N. n. sp. R , .
Orchard (2007, ) Neospathodus

(2)Neospathodus dieneri Morphotype 3—N.

waageni( )—>N. pingdingshanensis.
) N. dieneri
Morphotype 3—>N. waageni( )
, (Buryi,

1979, Plate 7, Figs. 9—10; Plate 8, Figs. 3—4).

9 9

/3 1/2 ,

) N. pingdingshanensis

(Buryi, 1979, Plate 6, Fig. 8, Neos-
pathodus sp. A=N. pingdingshanensis; Plate 15,
Figs. 2, N.

hanensis; 3, N.

aff. triangularis= N. pingdings-
aff. waageni = N. pingdings-
hanensis) .

(3)Neospathodus dieneri Morphotype 3—>N.
pakistanensis ,

Neaspathodus dieneri, Morphotvpe  3—>N.. pa-

Zhao et al (2004 2007)
Neospathodus waageni eowaageni; (Sweet,
1970 ) Orchard (2007, )
Neaspathodus waageni Morphotype 2;

Orchard (2007,

waageni Morphotype 3

) Neosp athodus waageni Morpho-

type 1; Orchard (2007, ) Neos-
pathodus waageni Morphotype 4, 5, 6.
Neospathodus waageni P1
.10—12 ,
, /3

9

(Koike, 1982; Matsuda, 1982; Budurov and Gup-
ta, 1988; Yang ef al., 1999; Henderson, 2005;
Krystyn et al., 2005; s 2005a; O rchard,

2007, ), )

. , N. dieneri
Morphotype 3 = N. waageni = N. pingding-
shanensis  N. n. sp. R s

N. waageni

Flemingites-Euflemingites
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0.26 m.
s Neospathodus dieneri

Morphotype 1 N. dieneri Morphotype 2

s N. dieneri Morphotype 3 N. waag-
eni .
, Neospathodus dieneri Morphotype 1
N. dieneri Morphotype 2 ,
N. dieneri Morphotype 3 ,
, Neospathodus
chaohuensis s N. chii, N. dieneri
Morphotype 1 , » Neos-
pathodus N. posterolongatus, N.
cancavus, N. n. sp. F , Neos -
pathodus
, s N. dieneri
Morphotype 3 N. waageni
( . )
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