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Abstract. This paper describes in detail the conodont sequence

of the Upper Carboniferous (Pennsylvanian) and the upper and low-
er boundaries in this interval at the Nashui section in Luodian, South

Guizhou. The following 23 conodont zones, in descending order, can

be recognized: Streptognathodus isolatus, S. u,abaunsensis, S. tenuiahteus,

S. firmus, S. nashuiensis, S. simulator S. guizhouensis, S. gracilis-9. excel-

sus, S. cancellosus, S. claratulus, S. nodocarinatus, Idìognatbodus podol-

sleensis, Mesogoncl.olella clarhi-ldiognathodus robwstws, Diplognathodws

orpbanus-D. ellesmerensis, Icliognathoides ouachitensis, Streptognathodus

expansus, Idiognathoid.es sulcatus pat'uus, Neognathodus bassleri-Idiogna-

thodus primulus, N. symmetricus-Idiognathodus primulws, N. symmetricus,

Idiognathoides corrugatus-1. pacificus, L sinwatus, I. sulcatus sulcatus and

Declinognathodus noduhferus zones. The first occurrence s of Streptogna-

thodus isolatws and Declinognathod.us nod.ulirerus are recognized at the

bases of the Permian and the Upper Carboniferous (Pennsylvanian),

respectivel,v. The Upper Carboniferous (Pennsylvanian) conodont se-

quences are discussed and based on these conodont sequences, correla-
tions between Upper Carboniferous (Pennsylvanian) Stages in Chinese

and Russìan sections, as well as North America are discussed. Addition-
ally, eìght new conodont species are also described in this paper.

Riassunto. Llarticolo descrive in dettaglio la successrone a co-
nodonti del Carbonifero superiore ed i suoi limiti inferiore e superiore

nella sezione di Nashui nel Guizhou meridionale, Cina. Sono state di-
stinte in ordine discendente, le seguenti 23 zone a conodonti: Strepto-

gnathodus isolatus, S. wabaunsensis, S. tenuialveus, S. firmus, S. nasbuien-

sis, S. simwlator, S. guizhouensis, S. gracilis-5. excelsus, S. cancellosus, S.

claoatuLus, S. nodocarinatus, I diognathodus podolsbensis, Mesogondolel-

la cLarbi- I diognathodus robustus, D iplognatbodus orphdnus - D. ellesme -

rensis, I diognatboíd.es ouachitensh, Streptognathodus expansus, Idiogna-
thoide s sulcatus paru us, N eognatbod.us bass leri- I diognathodus primwlws,

N. symmetricus - I d.iognathod.us prímulus, N. symmeticus, I diognathoi-
des corrugatus-1. pacificus, I. sinuatus, L sulcatus sulcatus e Declinogna-
thodus notluli erus. La prima presenza dt Streptognathodus isolatus e di
Declinognathodus nodwlirerus sono utilizzate rispettivamente per defi-
nire la base del Permiano e del Carbonifero superiore. In base a questa

sequenza vengono discusse le zonazioni a conodonti del Carbonifero
ruperiore e:uccessivamente sono esaminate le correlazioni tra i piani

del Carbonifero superiore di Cina, Russia e Nord America. Infine ven-
gono descritte 8 nuove specie di conodonti.

lntroduction

The Carboniferous and Permian marine rocks are

widely distributed and well developed in South China, es-

pecially in Guizhou. In many places, such as at the Nashui
section, a continuous sequence of limestone is exposed, and

contains conodonts, fusulinids, other foraminifers, ammo-
noids, corals and brachiopods; thus providing an excellent
opportunity to study the Upper Carboniferous (Pennsylva-

nian) and its boundaries, and the conodonts of this interval.

During the last two decades, our knowledge of the
upper part of the Lower Carboniferous, Upper Carbonif-
erous (Pennsylvanian) and Carboniferous-Permian cono-
dont biostratigraphy in South China, particularly at the
Nashui section, has been rapidly advanced. Many papers

describing the conodont biostratigraphy of this intervaì
in South China have been published. Based on the ref-
erences presented by Xiong &. Zhai (19S5), Dong et al.

(1987), Kang et al. (1987), Rui et ai. ('t987),Vang & Rui
(1,987), Wang et aL. (1,987a, 1987b), Zhang et al. (1988),
Wang & Higgins (1989), Wang (1991, 1,996) andZhang
(2000), the Upper Carboniferous conodont zon^tioî (12

zones) in South China can be summarized. They are, in
descending order, the: Streptognatbodws wabawnsensis, S.

elongatws, S. elegantulus, S. oppletws, S. pantus, Mesogon-

dolella (: Gondolella) clarbi, Idiognathoid.es sulcatus par-
vus, I diognathodus primwlws, N eognatbodws symlnetricus,
I d i o gn ath o i d e s s in uat u s, L s wlcat us and D e clin o gnath o dws

noduliferws zones. From 1991 to 2001, the present authors
systematically collected numerous conodonts from the
uppermost part of the Lower Carboniferous to the Lower
Permian at the Nashui section, in Luodian, Guizhou. The
purpose of these studies was to investigate and describe
the Upper Carboniferous (Pennsylvanian) conodont se-

quence from the Nashui section in more detail, and to
refine correlation with Russia and North America.
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Conodont distribution at the Nashui Section

The Upper Carboniferous (Pennsylvanian) sec-

tion at Nashui, located along the \fangmo-Luodian
highway, about 44 km southwest of Luodian town, is
easily accessible by car from Guiyang, the capitai of
Guizhou Province shown in the schematic map (Fig.
1). A continuous sequence of Carboniferous and Low-
er Permian rocks are well exposed along the east limb
of the Nashui brachyanticline. This section was dis-
covered in the 197As by the Yunnan Institute of Pe-

troleum Geology, Headquarters of Petroleum Pros-
pecting and Exploration. Since then, many geologists
have studied this area. References to these previous
investigations are contained in: Xiong k Zhai (1985),
Rui et aI. (1987), \fiang et al. (1987a,1987b), Vang 8c

Rui (1982), \Wang Ec Higgins (1989), and \lang (1991,
1.996). During the Upper Carboniferous (Pennsylva-
nian) this area was situated near the slope of the plat-
form margin, where carbonate deposition by gravity
flow occurred. Upper Carboniferous (Pennsylvanian)
strata (unnamed formation) at the Nashui section are

mainly black, dark-grey and grey thin to medium-bed-
ded wackestone, packstone, grainstone, mudstone and
chert beds, with normal grading bedding, and massive
bedding. These rocks represent the gentle slope de-
posits of the basin margin. The biota is characterized
by pelagic and benthic forms, which occur in associa-
tion. The benthic fauna is composed of fusuline and
non-fusuline foraminifers, calcareous algae and corals
(very rare); however, the pelagic fauna is very rich in
conodont. The vertical distribution of the conodonts
at the Nashui section is shown in the Fie. 2.

Locality map of the studied
s ectio n.

Conodont zonation

Initial studies of the conodonts at Nashui were by
Xiong e. Zhal (1985), Wang et al. (1987a), and Vang &
Higgins (1989). A conodont zonation for this section was

presented in each of these three papers, but with addition-
al samples and restudy of existing samples a more detail
conodont zonarion is possible. This new zonation, from
youngest to oldest rocks, is as follows (Fig. 2).

Permian
Asselian
25. Srreotoqnathodus isolatus Zone
This zone is near the top of the exposure, begin-

ning with the sampie N125. The lower limit of the zone
is the first occurrence of Streptognathodws isolatus,which
is associated with S. longilatus, S. tenwiakitews, S. bellws,

S. elongatus and S. simplex. The base of the zone corre-
sponds with the base of the fusulinid Pseudoscbr.uagerina

ex gr. fusiformis and 2 ex gr. beedei launa.

Upper Carboniferous (Pennsylvanian)
Mapingian
24. StrEtognathodws uabawnsensis Zone
The N123-124 contain representat;ves of this zone

and occupies about a 3 m interval in the section. The low-
er and upper limits are marked by the first occurrence of
S tr ep to gn ath o du s w ab aun s en s i s and S. i s o latws, respectively.

Fig. 2 - Vertical distributìon of conodont species and conodont zones

in the Nashui section of Luodian. Guizhou.
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In addition to zon l species, orher common species in this
zone 

^re 
Streptognathodus nodwlinearis, S. tenuialoeus, S.

bellws and S. elongatus.

23. Streptognathodws tenuialaews Zone
This zone, occupying about a 1O m interval in the

section, is represented by the N116-122. The character-
is tic species ar e S tr ep to gnath o d u s ten u ialo e u s and S. b ellus.
Other common species include S. firmws, S. elegantulus,
S. elongatus and S. simplex. The base and top of this zone
are marked by the first occurrence of S. tenuialoews and
S. wabawn s ensls, respectively.

22. Streptognathodus firmws Zone
This zone extends over about a 6.5 m interval, rep-

resented by the N111-115. The base and top of this zone
are marked by the first occurrence of Streptognathodus

firmws and S. tenuiahsews, respectively. The characteristic
species include Streptognatbodus firmws, S. pazubusbaensis
and S. elegantwlus.

21. Idiognatbodus nasbwiensis Zone
This zone, occupying about a 1m interval between

the sample of N110 and N111, represented by the sample
N110. The base and top are marked by the first occur-
rence of Idiognatbodws nashuiensis and Streptognatbodus

firmus respectively. Another important species ts Adetog-
nathus paralautus.

Dalaan
20. StrEtognathodws simwlator Zone
Approximately a 5.5 m interval conrains representa-

tives of this zone and include three (N1 07- 1 09) . The low-
er and upper limits, respecrively, are marked by the first
occurrence of Streptognathodus simulator or S. Iwoswensis

and I diognathodws nashuiensis. The characteristic species
are Streptognathodus simwlator and S. luosuensis. Other
common species include Streptognathodus gwizhowensis,
S. oppletus and Adetognathws paralawtws.

1.9. Streptognathodus guizhouensis Zone
This zone occupies about a 12 m interval of the sec-

tion, represented by the N97-106. In addition to zonal
species, other common species include S. elegantwlws, S.

oppletus, S. pat"uus, Idiognathodus delicatws, I. magnificus
and I. sinuosws.The first occurrence of Streptognathodws
guizhowensis and S. simwlafor, respectively, denote the base
and top of this zone.

18. StrEtognathodws gracilis-9. excelsus Zone
This zone, extending about a 12 m interval, repre-

sented by the N90-N96, contains the characteristic spe-
cies Streptognathodws gracilis and S. excelsws. Other com-
mon species include S. oppletws, S. parvus, S. cancellosws,
Idiognathodws delicatus, I. magnificus, and L sinuosws.The
base and top are marked by the firsr occurrence of Strep-
tognathodus gracilis and S. guizbowensis, respectively.

17. Streptognathodws cancellosws Zone
This zone is represented by the N87- N89, occupy-

ing about a 9 m inter-vaI, characterized by the occurrence
of Streptognathodws cancellosws. Other common species

are S. clavatwlus, S. paruus, Gondolella elegantwla, Idiog-
nathodus delicatws, L magnificws, and I. sinuosws. The base

and top of this zone are marked by the first occurrence
of Streptognatbodws cancellosus and S. gracilis or S. excel-
.rz.r, respectively.

16. Streptognathodus claaatulus Zone
This zone occupies about a 14 m inter-vai, repre-

sented by the N82-86. Its lower and upper limits are
marked by the first occurrence of Streptognathodws cla-
aatwlus and S. cancellosws, respectively. In addition to the
zonal species, other species of this zone tncl,;,de Strep-
tognathodus pat?us, Idiognathodws delicatus, L incwrnus,
Gondolella donbassica, Neognathodus cf. bothrops and À1.

medexuhimus.

15. Streptognathodus nodocarinatws Zone
This zone, extending about a 16 m interval of the

section, is represented by the N75-81. Its base and top
are marked by the first occurrence of Streptognatbodus
no do carinatws and .1. clav atulws, respectively. In addition
to the zonal species, other common species include S.

luodianensis, S. paraus, Idiognatbodus incurvus, L delica-
tws, L sinuosws, and Mesogondolella clarki,

1 4. I diognatb o d.us p o do lskens is Zone
This zone is represented by the N69-24, occupy-

ing about a 10 m inter-val of the section. The base and top
of this zoîe can be recognized by the first occurrence of
Idiognathodus podolskensls and Streptognathodws nodo-
carinatws, respectively."In addition to the zonai species,
other common species include I. incwrous, L delicatus, L
s in w o s u s, Strep to gn ath o dus p ara w s, M e s o go n d o le lla c larki
and M. subclarbi.

13. Mesogondolella clarhi-Idiognatbodus robustus
Zone

This zone extending about a 6.5 m interval of the
section is represented by the N64-68. The base and top
of this zone are marked by the first occurrence of Mes-
ogondolella clarki and L podokkensls, respectiveiy. In ad-
dition to the zonal species, orher common species include
M esogondo lella s ubclark i, D iplognath odws coloradoensis, D.
orpbanws, D. ellesmerensis, Idiognathoides owacbitensis, I.
corrugatus, I. sinuatus, I. swlcatus, L tuburcwlatws, Id.iogna-
tbodws delicatus, I. sinuosws, Neognathodus medadultimus
and S trep to gnath o d u s p ara u s.

Huashiban
12. Diplognathodus orpbanws -D, ellesmerensis Zone
This zone, occupying about a 1O m interval of the

section, represented by the N55-63. Its characterisric spe-
cies include Diplognathodws coloradoensis, D. orphanws, and
D. ellesmerensls. Other common species are Idiognathoid,es
lenei, L owachitensis, L pacificws, I. sinuatus, L corrwgatws, L
sulcatus par'ua, L sulcatus swlcatus, Idiognathodws delicatws, I.
nemyrovskae, I. nod.osus, L swbdelicatus, I. sinwosus, Strep-
tognatbodus expdnsus, S. suberectus, S. parvws, Declinogna-
thodws dodwLzferws nodwhferws, N eognathodus atokaensis and
.n/. aff. botbrops. The base and top are marked by the first



occurrence of Diplognathodus otphanws or D. ellesmerensis

and M e s o go n d o I e lla clarki, r e sp ectiv ely.

11. I diognathoides ouachitensis Zone

This zone, extending through about a 3 m interval,
is represented by the N52-54. Its base and top are marked

by the first occurrence of Idiognathoides ouacbitensis and

Diplognathodus ellesmerensis or D. orphanus, respectively.

In addition to the zonal species, other common species

include Idiognathoides sinuatws, I. sulcatws swlcatus, Idiog-
nath o d u s n o do s u s, S trep to gn dth o dws exp an s us, S. s wb ere ctu s,

and D e clin o gnath o d ws n o dulifer us n o d uliferw s.

Luosuan
10. Streptognathodus expansus Zone
This zone, represented by the N50-51, occupies

about a 2 m interval in the section. The base and top are

marked by the first occurrence of Streptognathodws exPan-

sus and Idiognathoides ouachitensls, respectively. In addi-

tion to the zonal species, other common species include
S tr ep to gn atb o dus s ub ere ctu s, S. p aru w s, I d i ognath o i d e s p a -

cificus, I. corrugatus, L suLcatus parva, L sulcatus swlcatws,

I. sinuatws, D e clinognath o dus no duliferws n o cluliferus and

I diognatb o dws s ub delicatws.

9. Idiognathoides swlcatws pan:a Zone

This zone, represented by N48-49, occupies about a

2 m interval. The base and top are marked by the first oc-

currence of Idiognathoides sulcatus pat"ua and Streptognath-

odus expansui, respectively. The main species of this zone

are ldiognathoides sulcatus parua, I. swlcatws sulcatus, L cor-

rugdtus, I. sinuatus, Declinognathodus noduliferus noclu-

lifer u s, lr[ e o lo cb ri e a leo ile e i and I di o gn atb o du s n o d o s u s.

8. Idiognathodus primwlus- Neognathodus bassleri

Zone
This zone, represented by the N44-47, occupies

about a 5 m interval of the section. Its base and top are

marked by the first occurrence of Neognatbodws bassleri

and ldiognatboicles sulcatus prlt"L)a, respectively. In ad-

dition to the zonal species, other main species include
I di o gn atb o d u s p arapr im ul u s, N e o gn ath o d u s sy m n t e t r i c u s,

Idiognathoides corrugatus, I. pacificus, L sinuatus, L swl-

catus s ulcatws, D e clinognath o dws n o dwliferus n o duliferws

and Hindeodus minutus.
7. Idiognathodus primulus-lr,leognathodws symme-

tricus Zone
This zone, occupying about a 1.5 m interval from

the sample of N+: to N44, is represented by the sample

N43. Its base and top are marked by the first occurrence of
I diognath o dws primulus and N e ognath o dus bas s leri, respec-

tively. In addition to the zonal species, other main species

include I di o gnatb o du s p araprimul u s, I di o gn ath o i de s p a c ifi -

cus, I. sinuatus, I. sulcatus sulcatus, Hindeodus minwtus, De-

clinognath odus no dwhferus no duliferus, and D. lateralis.

6. Neognathodws symmetricus Zone

This zone, extending about a 5 m interval in the sec-

tion, is represented by the N39-42. The lower and upper
limits of this zone are marked bv the first occurrence of
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N e ognath o dus sy mm etricws and I diognath o dus primulus,
respectively. in addition to the zonal species, other main

species include Idiognatboides Pd,cificus, I. corrwgatws, L

s in uat u s, I. s wl c atu s s wlc atus, D e clin o gn ath o d u s n o d ulifer w s

nodwliferus, Gnatbodus bilineatws bilineatws, G. bilineatus

bollandensi s, nd Locbreia comm utdta.

5. Idiognathoides comwgatws-L pacificus Zone
This zone, occupying a 2 m interval between the

sample N38 and N39, is represented by the sample N38.
The base and top of this zoîe are marked by the first oc-

currence of Idiognatboides pacificus or L cowwgatus and

Neognathodus symmetricu.s, respectively. In addition to the

zonal species, other common species of this zone include
Idiognathoides sinuatus, L swlcatus sulcatws, and Declinog-

nath o dws no duliferus n o dwliferus.

4. Idiognathoides sinuatws Zone
Three samples (N35-37), over a 5 m interval, con-

tain conodonts of this zone.It is characterized by the oc-

currence of Idiognathoides sinuatws. Other common sPe-

cies include Idiognathoides sulcatws swlcatws, Declinogna-

thodus nodwli.ferus nodwliferus and D. inaequalis. The base

and top of this zone are marked by the first occurrence

of ldiognatboides sinuatws and 1. pacificus or L corruga'

las, respectively.
3. Idiognathoid.es sulcatws swlcatws Zone
This zone, occupying about a 5 m interval of the

section, is represented by 3 samples (N32-34). Its base

and top are marked by the first occurrence of ldiogna-
tboides sulcatws sulcatus and L sinuafzzs, respectively. In
addition to the zonal species, other main species include
Rbacbistognathus prolixus and Declinognatbodws nodw-

liferus nodulìferus.
2. D eclinognathodus noduliferus Zone

This zone, represented by the samples from N25
to N31, occupies about a 16 m interval of the section. It
is characterized by the occurrence ol Declinognathodus

noduliferus nodwliferus and D. lateralis. Other common
species include Gnathodus bilineatus bollandensis, G. bi-
lineatus bilineatus, G. girtyi intermedius, Lochreia com-

mutd.ta, L. noclosa, L. mononodosa, and L, mubinodosa.

The lower and upper limits of this zone are marked by
the first occurrence o{ Declinognatbodws nodwliferws and

Idiognathoides sulcatus sulcatus, respectively.

Lower Carboniferous (Mississippian)
Duwuan
1. Gnathodus bilineatus bollandensis Zone

This zone occurs at the base of the section, from
N18 to N24, an interval of more than 1.2 m. The first
occurrence of Gnathodus bilineatws bollandensis and De-
clin o gnatb o du s n o d wlifer us, resp ectively, indicat e the low-
er and upper boundaries of the zone. Gnathodws bilinea-
tus bollandensis, G. bilineatus bilineatws, G. homopuncta-

tws, Mestognatbus bipluti, Lochreia commutata, L. nodosa,

L. multinodosa and L. mononodosa are the main species

found in this zone.
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Correlation

Over the years the conodont zonation of the
Nashui section of Luodian, Guizhou has been refined.
First, Xiong k Zhat (1985) discovered the Streptognatb-
odus elongatws, S. wabaunsensis, S. elegantulus, S. suberec-
tws, Idiognatbodus delicatus, Streptogndthodus oppletws,
Gondolella qiannanensis, Idiognatboides corrwgatus and
Declinognathodus lateralis zones in the Upper Carbonif-
erous srrara at the site. Later, Vang et a]1. (1987a), Vang
& Higgins (1989), who studied the same sequence ar this
site, erected the following conodonr zones, from top to
bottom: the Streptognatbodus elongatus, S. elegantwlus,
S. oppletus, S. parvws, Mesogondolella (:ltJrotondolella)
c larkí, I di o gnatb o i d e s s ul catu s p dy"u a, I clìo gnath o d u s p rim w-

I u s, N e o gn atb o d u s sy mm etric u s, I cli o gn ath o i de s s ul c dtu s - I.
s i n uatu s - L c orr u gatu s, D e c lin o gn ath o d. w s n o d u liferu s and

Tab. 1 - Comparison between some con-

odont zonations of the Pennsyì-

vanian in the Nashui section of
Luodirn, Crrizhou.

Gnathodus bilineatus bollandensis zones. Most recently,
Vang (1 991 , 1 996) describ ed the Streptognathodus barsk-
ovi and S. raabaunsenszs zones across rhe Carboniferous-
Permian boundary, and the Idiognathoides sinuatus, L sul-
catus and Declinognatbodus noduliferus zones at the base
of the Upper Carboniferous srrara of this section. Speci-
mens from the Nashui secrion describe d as "streptogna-
thodws barskovi" by \fang (199 1) are referred r.o Streptog-
nathodws longilatus (Chernykh & Ritter, 1992) . Because
Streptognatbodus isolatus occurs in the sample N125, the
Streptognatbodus barskoai Zone in Vang's ( 1 99 I ) prper
corresponds to rhe Streptognathodus isolatus Zone of this
paper. Based on the same collection number and the same
zonal species, a comparison between conodont zona-
tions, presented by Xiong St Zhar (1985), Wang er al.

(1987a), \fang tr Higgins (1989), and \íang (1991) and
this paper, can be made (Tab. 1).
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1. Correlation with northv/estern Yunnan
According to Dong et a1. (1982) the following

conodont sequence, in descending order, can be recog-
nized in the Upper Carboniferous of northwestern Yun-
nail Streptognathodus wabaunsensis-5. elongatus, S. elon-
gatus, S. gracìlis-9. excelsus, S. oppletus-9. elegantulus, S.

cancellosus, M esogondolella clarkì, I diognathodus s i n uosu s,

N e o gn ath o d u s sy mm etri c u s - I d i o gn ath o i d. e s c o rr u gatu s and
Declinognathodus lateralis-D. noduliferus zones.This con-
odont sequence is similar to the conodont sequence at

Nashui section in Luodian, Guizhou. Based on the first
occurrence of characteristic species, such as Streptogna-
thodus zaabaunsensis, S. gracilis, S. excelsus, S. cancellosus,
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Tab. 2 - Conodont zones of the Penn-

sylvanian in Nashui section oi
Luodian, Guizhou compared

r.ith those employed in some

other regions.

Mesogondolella clarkì, N eognathodus symmetricus, I diog-
natbodus corrugatus and Declinognatbodws noduliferus in
the two areas, the conodont correlation between them is

shown in Table 2.

2. Correlation with Great Britain and Ireland
According to Higgins (1925, 1985), the following

conodont sequence of Great Britain and Ireland has been

e s tablis hed : I d i o gnatb o i d e s s ul c at u s p ttra a, I cli o gn atb o i d e s

s inuatu s - I di ogn ath o d u s p rim wl ws, I di o gn ath o i d e s c orrug-
atus-1. sulcatus and Declinognathodus noduliJerus zones.

Based on the first occurrence of characteristic species,

such as Declinognatbodus noduliferus, Idiognathoides sul-
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catus, Idiognathodus primulus and Idìognathoicles sulcatus

pa?"ad, correlation of the Nashui sequence with Great Brit-
ain and Ireland is possible. The Declinognathodus nodu-
liferus, Idiognathoides corrugdtus- L sulcdtus, L sinuatus

Idiognatbodus primulus and Idiognatboides sulcatus par
pus zones of Great Britain and Ireland can be correlated
with the Declinognathodws nocluliferus Zone, the interval
of the Idiognathoides sulcatus sulcatus Zone to the lleog-
nathodus symmetricus Zone, the interval ol rhe Idiogna-
thoclus primulus Neognathodus symmetricus Zone to the
I cli o gn ath o d u s p r im u I u s - l'{ e o gn atb o d u s b as s I e ri Z one, an d

the Idiognathoides sulcatus pan,aZone of the N:rshui sec-

tion, respectively (Tab. 2).

3. Correlation with North Ameri,ca
Based on studies by Lane 8r Straka (1924), Win-

kler (1990), Ritter (1995), Lane et al. (1999), Barrick &
Heckel (2000), Lambert et al. (200i), Dav,vdov (2001) in
North America, the following Pennsylvanian conodont
sequence, in the descending order, can be summarized:
the Streptognathotlus uabaunsensìs, Upper S. cirgilicus,
Lower S. r,irgilicus, S. paw,hwskaensis deflectus, S. zethus,

S. simulator, S. gracilis, S. cancellosws, Idiognathodws

eccentricus, Streptognathodus nodocarinatus, S. subexcelsus,

Neognathodus roundyi, l{. medexubimus, N. medadultimus,

N. bothrops, l"[. atoleaensis, Diplognathodus opbenus,

Idiognathoicles ouacbitensis, Idiognathoitles cortr.,exus, I.
klapperi, I. sinuosus, l"l eognathodus bass/eri, N. symmetricus,

I d i o gn atb o i de s s in u at u s an d D e c lin o gn ath o du s n o du liferu s

zones. Some index species are common to both areas, and

the correlation of some of thc conodont zones between
the Nashui and North America can be made as shorvn in
Table 2. Based on the first occurrences of Declinognath-
odus noduliferus, Idiognatboides sinuatus, l,[eognathodus

symmetricus, l'1. bass/eri, I. ouachitensis, Diplognathodus
olphdnus, Streptognathodus nodocarinatus, S. cartcellosus, S.

gracilis, S. sìmulator and S. raabaunsensis, the Declinogna-
thodus nodwliferus, I dìognatboides sinuatus, N eognathodus

symmetricus (including ldiognathodus primulus-N eognath-

odus symmetricus), N. bassleri or N. bass/eri-Idiognathoclus

primu/us, Idiognathoides ouachitensis, Diplognathodus or
phanus, Streptognathodus nodocarirmtus, S. cancellosus, S.

gracilis, S. simulator and S.'oabaunsensis zone s in the both
areas can be correlated directly with each other. The Srrep-

tognathodus claz,atulus Zone at the Nashui section can be

roughly correlated with the Idiogtathodus eccentricus Zone

based on the presence ol the Streptognatbodus clat,atulws

in the 1. eccentricus Zone ol North America. Other zones

in the both areas cannot be correlated directly because of
the provincialism. So other conodont zones in the both
areas can only be correlated based on their places in the
conodont sequences, and the presence of other common
and important species in the both areas (Table 2). For ex-

ample, the interval from the Mesogondolella clarki-Idiog
natbodws robustus Zone to the I. podolsleensis Zone at the
Nashui section can be correlated with thc intcn'al from the

Neognathodus atokaensìs Zone to the N. roundyi Zone oÎ
the North America based on the first occurrences of Dip-
I o gn atb o d u s orp h an u s and Str ep to gnath o d u s n o d o c arin atw s,

respectiveiy in the tr'vo areas. In the N eognathodus atokaen-

sis Zone of the North America, Mesogondolella clarki rs a

common species. So the lower part oÎ the Mesogondolella

clarki-Idiognathodus robustus of the Nashui section may

be correlated with the l'Jeognathodus atokaensis Zone o{
the North America. The interval from the Idiognathodus
nashuiensis Zone to the Streptognathodws tenuiah,ews Zone

at the Nashui section is equivalent to the inter-val from the

S. zetbus Zone to the S. bro'onpillensis Zone of the North
America based on the first occurrences of S. simu/ator and
S. -,sabaunsensis. respect ivelv. in both arers.

4. Correlation with Russia
Based on studies by Goreva (1984), Barskov (1987),

Winkler (1990), Chernykh 8c Ritter (1997), Davydov et

al. (1998), Groves et al. (1999), Nemyrovska (1999),
Isakova (2001), Dar'ydov (2001) in Russia, the following
conodont zones, in the descending order, are summarized:
S trept o gn ath o d u s rt, ab a un s e n s i s, S. t e n u i aht e u s, S.'r, igi li c ws,

S. firmus, S. zethus, S. simulator, S. gracilis, S, cancellosus,

I d i o gn atb o d u s e c c e ntri c w s, S trep t o gn ath o d w s m aleh lin e a, S.

s ub e xc e I s w s, l"[ e o gn ath o d w s r o un dy i, lrtr . in ae q uali s, I cli o gna-

thodus podolkensis-N eognatbodws meclexultimus, Strepto-

gnatb o du s con cinn us - I rJ io gnath o du s rob ustus, N e ognath o -

dus medaclultimus, l"l . b"òtbrops, Streptognathodus transiti-
vws, I diognatboides ouacbitensis, D eclinognatbodus donrt-
zianus, Streptognathodus expansus, Idiognathodus stnuosus,

l{ e o gn ath o d u s a s ley n en s i s, N . sy mm etri c u s, I d i o gn ath o i cl e s

corrugatus and Declinognatbodus nodwliferus zones. Based

on the first occurrence of the characteristic species, such

as StrePtogndtbodus wabaunsensis, S. tenuiah,eus, S. fir-
mus (:5. aleleseeoi), S. sìmulator, S. gracilis, S. excelsus,

S. cancellosus, Idiognathodus podolskensis, Idiognathoides
ouachitensis, Streptognatbodus expansus, l"leognatbodus

s y mm etr i c u s, I d i o gn ath o i d e s c orr ugatu s and D e c lin o gn a -

tb o d u s n o d u lìfer u s, th e S trep to gn atb o d u s w ab a un s en s i s, S.

tenuìakc,eus, S. firmus, S. simulator, S. gracìlis, S. cancello-

sus, I diognathodus podolskensis, I diognatboìdes ouachiten-
s i s, S tr ep t o gnath o d u s exp tln s us, N e o gn atb o du s sy mm e tri c w s,

I tliognathoides corrugtltus and D eclinognathodus noduhfe-
rus zones in the ts'o areas can be correlated directly with
each other (Table 2). The upper part of the Mesogondolella

clarlei-Idiognatbodus robustus Zone ar Nashui contains the

characteristic species Idìognathodws robustus. It approxi-
rnately corresponds rc the S treptogn ath o dw s c o n ci nn u s - I d'
ioguthodus robustus Zone of Russia. As mentioned above,

rhe Streptognathodus clar.,atulus at Nashui can be corre-
lated with the Idiognathodus eccentricus Zone of North
America, so the Sîeptognathodus cla'c,atulws at Nashui can

be correlated with the Idiognathodus eccentricus Zone of
Russi:.r too. In the same reason as above, the lower part of
the M e s o go n d o I e lla c larki - I di o gn ath o d u s r o b us tu s Zone at

Nashui can be correlated with the Neosnathodus atokaen-
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sis Zone of Russia. Other forms, with different names in
the two areas can be correlated only based on theirplaces
in the conodont sequences, and the occurrence of com-
mon species in both areas (Table 2).

Subdivision and boundaries

In China, the Upper Carboniferous can be sub-
divided in the descending order into Mapingian (or Xi-
aoyaoan), Dalaan, Huashibanian and Luosuan regional
stages maìnly based on the fusulinid zones. Their bases

are marked by those of the fusulinid Montiparus, Profu-
sulinella, Psewdostffilla antiqua and Millerella marblen-
sis-Eostffilla postmosquens,rs zones, respectively. So the
Upper Carboniferous in China can be summarized in the
descending order as follows:

Mapingian (or Xiaoyaoan) Triticites Zone
Montiparus Zone

Dalaan Fusulinella-Fuswlina Zone
Profusulinella Zone

Huashibanian Psewdostffilla antiqua Zone
Luosuan Millerella marblensis-Eostffillapostmo-

squensis Zone
At Nashui, the rocks described in this paper can

be subdivided (in descending order) into the: Maping,
Dalaan, Huashibanian and Luosuan stages, and contains
both the mid-Carboniferous and Carboniferous Permi-
an boundaries. This section can also be subdivided into
the following fusulinid zone: the Millerella marblensis-
Eostafella postmosquensis Zone (samples N25-45), Pseu-

dostffilla Zone (samples N51-58), Profusulinella Zone
(samples N59-68), Fwsulinella-Beedeina Zone (samples
N Z 1 - 1 09), M ontip arw s -Tiiti c ite s Z one (samples N 1 1 2- 1 24)
(Vang et al.1987a; \fang & Higgins 1989). in China, the
M illerella marblen s is - E o stafella p o stmo s quensis Zone, Pse u-
dostffilla Zone, Profuswlinella and Fwsulinella- Fusulina or
Fusulinella- B eedeina zones, and Triticites- M ontiparws Zone
are referred to the Luosuan, Huashibanian, Dalaan and
Maping stages, respectively (Zhang 2000). So based on
the fusulinid zones at the Nashui section, the intervals,
from the Declinognathodus nodwltferus Zone to rhe Srrep-

tognathodws expansus Zone (samples N25-51), from the
Idiognathoides ouachitensis Zone to rhe Diplognatbodus
otphanus-D. ellesmerensis Zone (samples N52-63), from
the M e s o go n d o le lla c larlei - I d i o gn ath o d u s ro b w s tu s Zone t o

the Streptognathodws simulator Zone (samples N64-109),
and from the S, nashuiensis Zone to the S. zaabawnsensis

Zone (samples N11O-124), are referred to the Luosuan,
Huashibanian, Dalaan and Maping stages, respectively.

The first occurrence of Declinognathodus nodu-
liferws marks the base of the Pennsylvanian Subsystem,
"Mid-Carboniferous boundary" and the base of the
Bashkirian or Morrowan Stage (Lane & Manger 1985).

The Arrow Canyon, in Nevada (USA) is accepted as

GSSP of the Mid-Carboniferous boundarx the base of
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the Pennsylvanian Subsystem and of the Bashkirian Stage

(Lane et aI. 1999).In the basal part of the Nashui sec-

tion (sample N25), the first occurrence of Declinognatb-
odus noduliferzi, corresponds with the base of the fusuii-
nid M illerella marblensis- Eostaffella postmos quensis Zone,
and represents the base of the Pennsylvanian Subsystem
(Bashkirian or Morrowan Stage) . The base of the Permi-
an System, the Asselian Stage, is marked by the first oc-
currence of Streptognathodus isolatus and the GSSP is at

Aidaralash Creek, Kazakhstan (Darydov et al. 1998). In
the upper part of the Nashui section, the first occurrence
ol Streptognathodus isolatus (sample N125), corresponds
approximately with the first occurrence of the fusulinids
Pseudoscbw,agerina ex gr. fusiformis and P ex gr. beedei,

marking the Carboniferous-Permian boundary, the base

of the Permian System, the Asselian Stage. According to
Vinkler (1990), Chernykh & Ritter (1997), Nemyrovs-
ka (1999), Dar'ydov (2001) and Isakova et al. (2001), the
bases of Declinognathodus donetzianus Zone and Step-
tognathodus zetbus Zone represent the bases of the Mos-
covian and Gzhelian or Virgilian stages, respectively. The
base of the Declinognathodus clonetzìanus Zone is easily
recognized by the occurrence of Diplognathodus ellesme-

rensls (Nemyrovska, 1999).Io this case the base of the
Diplognatbodus otphanus-D. ellesmerensis Zone (sample

N55) at the Nashui section can be correlated with the base

of the Moscovian. As mentioned in the correlation with
North America, the Streptognathodus nashuiensis Zone at

the Nashui section is correlated with the S. zetbus Zone
of North America. So in this case the base of the Strep-

tognathodus nashuiensis Zone (sample N110) marks the
base of the Gzhelian or Vigilian Stage. The base of the
Desmoinesian or Kasimovian is at the base of the Streptog-
natbodus subexcelsus Zone in North America and Russia

(Davydov 2001). It is very close to a horizon in the top
part of the Idiognatbodus poclolsleezsls (lower than sample

NZ5) at the Nashui section. The base of the Missourian
of North America is at the base of the ldiognatboclus ec-

centricus Zone (Winkler 1990; Barrick 6c Heckel 2000).
So at the Nashui section it is at the base ol the Streptog

nathodus cla,uatulus Zone (sample N82). But in another
opinion, the base of the Missourian is near the top part
of the Idiognathodus eccentricus Zone (Davydov 2001). In
this case the base of the Missourian is at the top part of
the Streptognathodus claztatulws Zone (sample N8Z) at the
Nashui section. The base of the Atokan may be marked by
that of the Idiognathoides ouachitensis Zone (Nemyrovska
1999). At the Nashui section it is at the point of sample

N52. But in another opinion, the base of the Atokan is at
the base ol the Diplognathodus otphanus-D. coloradoensis

Zone of North America Nlinkler 1990). So in this case the
base of the Atokan is corresponding to that ol the Diplo-
gnathodus otphanws-D. ellesmerensis Zone at the Nashui
section (sample N55). The tentative correlation of these

regional biostratigraphic subdivisions of the Pennsylva-
nian Subsystem is shown in the Table 2.
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Description of new species

Genus Idiognathodus Gunnell, 1931

Type species: Idiognathodus cla'oifunnk Gunnell, l911 
.

ldiognathodus nemyrovskae n. sp.
Pl.I, fì9. 2t

1999 Idiognathodus primulus Hrggins - Nemyrovsk;r, p.64, pl. 8, fig.
I Onlv,

Diagnosis. Platform of Pa element subsymmetrical,
long, and narrow lanceolate with pointed posterior, wid-
est in length anterior. Irregular nodes or ridges distributed
on two sides of carina, remainder of platform covered by
irre gu ler. d iscon t i n uous tr:ìnsverse rid ges.

Description. Pa element consisting of blade and plat-
form. Blade extends onto platform as a short ridged carina,
occupying one-fourth platform length. Irregular nodes or
ridges distributed on both sides of carina, separated by sul-
ci. Platform subsymmetrical, long, narrow, lanceolate, with
pointed posterior, widest in anteriorly. Middle and anterior
part of platform covered by irregular, discontinuous trans-
verse ridges. Aboral basal cavitl, deep and wide.

Comparison. This new species is similar to Idiog-

nathodus primulus,b'tt can be distinguished from the lat-
ter by its irregular nodes and ridges, distributed on both
sides of the carina.

Occurrence. Diplognathodus orplranus-D. ellesme-

rensis and Mesogondolella clarbi-Idiognathodus robustus

ldiognathodus nashuiensis n. sp.

Pl. 2, frgs.21,22

Diagnosis. Pa element with narrow, long triangu-
lar platform, ornamented with parallel transverse ridges

without medium furrow. Carina short.
Description. Pa element consisting of blade and

platform. Blade extending onto platform as a short ridged
carina at the anterior of the platform. Platform long, nar-

row triangular, with wide ante rior, posterior pointed, or-
namented with parallel transverse ridges on oral surface.

Basal cavity wide and deep.

Comparison. This species is similar to L primulus,
but can be distinguished from the latter by its narrow tri-
angular platform, which is covered by numerous parallel
continuous 1 ransverse ridqes.

Occurrence. Idiognathodus nashuiensis Zone.
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PLATE 1

of the specimens are cleposited in Nanjing Institutc of Ccology and Palaeontologr', Chinese Academy of Sciences)

- Gnatbodus biLineatus bollanden:i, Hisgins & Bouck.rcrt, 1968: oralvieq X5O, sample N2O, Cat. no. 133198.

- Streptognathodils expdnsus Ieo & Koikc, 1964: oral vierv, X60, sample N53, Cat. no. 99042.

- Idiognatboides sulcdtus su/catusHtggrns E: Bouchaert,1968: oral vierv, X6O, semple N38, Cat. no. 131199.

- Gnathodus bilineatus bilineatus (Roundv, 1926): oral vieu', X5O, sample N18, Cat. no. 13i200.

2.1- Declirognatbodus laterdlis (Higgìns & Bouckaert, 1968): oral views, X'10, X60, X50, samples N30,30,25, Cat. nos. 133201,

133242. 99413.

- Streptognathodus Pdrtus Dunn, 1966: oral vicws, X100, X66, samples N88, 66, Cat. nos. 133203, 113204.

- Lochriea mononodosa (Rhodcs, Austin & Druce, 1969): orll vicw, X50, sample N25, Cat. no.99176.

- Neognathodus synntetriuts Lanc, 1962: oral r.iervs, X60, X86, semple N40, Cat. nos. 99A19,99A21.

- Idiognathoides corrugltus L pacficus transitional specimen: oral vien, X66, sanrple N38, Cat. no. 133205.

- Streptognathodus elongatus Gunnell, '1933: oral vjer', Xl0O, san-rple N125, C:rt. no. 133206.

- Idiognathodus nod.osus (Ellison et Gr:rves, 19,11): orrlview, X80, sampleN53, Cat. no. 133207.

- Idìognathoides sulcatus parv-'a Higgins & llouckaert, 1968: oral viervs, X66, X80, sampleN5O, Cat. nos. 133208, 133209.

- Gnathodus girtyì intermedìz.r Globensky', 1957: oril vieu', X60, sample N2O, Cat. no.99031.

- Streptognathodus suberectus Dunn, 1966: oral r.iews, X80, X60, samples N53, 51, Cat. nos. 133210, 133211.

- Lochriea nultitodosws (Wirth, 196l): orai r.ien-s, X60, sample N25, Cat. nos.9916l,99168.

- Idiognathoides coffugtltils Harris tr Hollingsrvorth,lgS3: orel vierv, X6O, sample N41, Cat. no.133212.

- Lochriea comnut,tttl (Branson & Mehl,1941): oral vierv, X6O, sample N20, Cat. no.99094.

- Idiognathodus robustus Kossenko tr Kozitskaye,lg28: oral vier', X6O, sample N65, Cat. no. 133213.

- Ittiognathodus neml,rorskae sp. no\i: oral r.ien- of holotvpe, X60, semple N61, Cat. no.13321.1.
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ldiognathodus paraprimulus n. sp.

Pl.2, figs. 11, 12

Diagnosis. Pa element with shallow V-shaped
trough, continuous transverse ridges, anterior part òf
platform smooth except for two edged ridges which
p"rrallel carina.

Description. Unit of Pa element consisting of blade

and platform. Blade same length as, or slightly longer than,

the platform, continues onto platform as short carina, occu-

pying anterior one-fourth to one-third of the platform. Plat-
form subsymmetrical, long, pointed posteriorly with subpar-

allel and slightly convex sides. Anterior part of the platform
smooth except for two ridges, which parallel carina, but sepa-

rated from it by sulci. There may be one or two nodes on the

outer sides of the ridges. Most of platform ornamented with
continuous transverse ridges and a shallow, longitudinal, V-

shaped trough. Aboral surface of the platform strongly exca-

vated. Cup asymmetrical, outer side wider than inner.

Comparison. This species is similar to Idiognatho-
dus primulus, but can be distinguished by the shallow,

longitudinal V-shaped trough.
Occurrence. I diognathodws primulus-N eognathodws

sy mm etri c ws Z one and I di o gn ath o d u s prim w lus - N e o gn ath -

odus bassleri Zone.

ldiognathodus subdelicatus n. sp.

Pl. 2, figs. 6, 8

Diagnosis. Continuously transverse ridged plat-
form bearing a shallow but distinct median trough.

Description. Unit of Pa element consisting of blade

and platform. Blade 1ong, slender, extending onto plat-
form as long ridged carina, occupying half length of plat-
form. Platform slender, lanceolate, posteriorly pointed,
greatest width near anterior one-third. Accessory lobes

on both sides of platform ornamented with several nodes

in aligned along side rims. Posterior part of the continu-
ously transverse ridged platform bearing a shallow me-
dian trough. B.rsal cavity wide and deep.

Comparison. This new species is similar to Idiogna-
thodws delicatws, but can be distinguished from the latter
by the median trough, which cuts the continuous trans-
verse ridges into outer and inner platform parts.

Occurrence. I di o gnath o dw s p rim ul w s -lr.1 e ognath o dws

bassleri Zone to Mesogondolella clarki -Idiognathodws ro-
bwstws Zone.

Fig.1,2

Fig.l

Fig.4

Fig.s

Fig. 6, 8

Ftg.7

Fig. 9

Fig.10

Fig.11,12

Fig. 1 3

Fig.14,20

Fig.15

Fig.16

Frg.17

Fig.18

Fig.19

Frg.21,22

Fig.23

Fig.24

Fig. 2s, 26

Fig.27

Fìg. 28

PLATE 2

- Rhachìstognathws prolixus Baesemann & Lane, 1985: oral views, X60, X66, sample N30, Cat. nos. 99008, 99007.

- Declinognathodus noduliferus noduliferus (Ellison & Graves, 19.11): oral view, X8O, sample N33, Cat. no.99026.

- Declinognathodus ìnaequalís lHiggins, 1q75): orrl viex X80, sample N35, Cat. no. 99153.

- Idiognathodus nod.osus (Ellison & Graves, 19'f 1): oral view, X5O, sample N48, Cat. no. 133215.

- Idiognathodus subdelicatus sp. nov.:6) l.atero-oral view, X4O, sample N4O, Cat. no. 133216; 8) oralviewof holotype,X80, san-rpleN53,

Cat. no.133217.

- Streptognathodus elongatus Gunnell, 1933: oral vieq X60, sample N125, Cat. no. 133218.

- Declinognathodus noclwlìferus japonicus (Igo & Koike, 196.1): oral view, X5O, sample N32, Cat. no. 99012.

- Idiognatbodus delicatus Gunnell, 1931: oral view, X100, sample N66, Cat. no.133219.

- Idiognathodus paraprimulus sp. nov.: 11) oral vìew of holotype, X50, sampleN4S, Cat. no. 1.33220;1.2) oral view, X60, sample N43,
Cat. no. 99163.

- Idiognathoides ouachitensis (Harlton, 1933): oral view, X60, sample N56, Cat. no. 133221..

- Adetognathws paralautus Orchard, 1984: oral views, X6O, samples N109, 125, Cat. nos. 133222,99A49.

- Streptognathodus simplex Gunnell, 1933: orel r.iew, X66, sample N117, Car. no. 733223.

- Idiognathodus primwlus Hìggins, 1.975: oral view, X40, sample N43, Cat. no. 99160.

- Idiognathoides sinuatus Harris & Hollingsworth,l9S3: oral vierv, X60, sample N35, Crt. no.99178.

- Neognatbodus all. atokaensis Grayson, 198't: oral vieq XSO, sample N53, Cat. no. 733224.

- Neognathodus medadultimus MerrìLl, 1972: oral vìew, X53, sample N66, Cat. No. 99109.

- Streptognathodusnashuiensis sp.no\'.: 2l)oral view,X8O,sampleNllO,Cat. no. 133225;22)oralviewof holotype,X66,sampleN110,
Cat. no. 133226.

- Neognathodus bassleri (.FIarns Er Hollingsworth, 1933): oral vien, X80, Sample N44, Cat. no.99134.

- Idiognatbodus incwvvus Dunn, 1966: oral vieq X53, sample N75, Crt. no. 133227.

- Idiognatbodus podokkensis Goreva, 1984: oral vìews, X50, samples N69, 25, Cat. nos. 133228,133229.

- Idiognathodus sinuosus Ellìson & Graves, 1941: oral view, X50, sample N65, Cat. no. 133230.

- Neognarhodus aÍÍ. botbrops Merrìll, 1972: oral vierv, X8O, sample N82, Cat. no. 133231.
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Genus Mesogondolella Kozut, 1988

Type species: Gondolella bisselli Clttk Ec Behnken, 1971

Mesogondolella subclarki n. sP.

Pl. 3, figs. 22,23

Diagnosis. Broad smooth platform with rounded

posterior edge, and a wide posterior brim between the

cusp and posterior edge of platform. Carina lower, ridged

at anteriorly, composed of lower separated nodes at mid-

dle and posterior part.
Description. Platform flat, smooth, broad, with

broad rounded posterior edge, subparallel laterai edg-

es and narrow rounded anterior. Outer'and inner plat-

forms broad, separated from carina by the shallow fur-

rows, which extending along carina. Carina lower, ridged

anteriorly, composed of lower separated nodes at middle

and posterior part. Posterior cusp, slightly distinctive as

a lower isolated node . Broad brim situated between cusp

and posterior edge.

Comparison. This new species is similar to Meso-

gondolella clarl<i,but can be distinguished from the latter

by its broad brim from posterior edge to cusp.

Occurrence. Mesogondolella clarki-Idiognatbodus

robwstus and I diognathodus podokleensis zones.

Genus Streptognathodws Staulfer & Plummer, 1932

Type species: Streptognathodus excelsus Stauffer 8r Plummer,

1932

Streptognathodus guizhouensis n. sp.

PI.3, figs.2,3

Diagnosis. Pa element elongate, with shailow

trough and continuous transverse ridges. Carina may ex-

tend half the length of platform as a row of small nodes.

Description. Unit of Pa element consisting of blade

and platform. Platform incurved, elongate and lanceolate'

Ridged carina short, but extending the middle of plat-

form as a row of small nodes. Oral surface of platform
ornamented with transverse ridges, anterior part cut by

the shallow median furrow. Posteriorly transverse ridges

relative long, continue across median shallow furrow Ba-

sal cavity wide and deep.

Comparison. This species is similar to S. elegantw-

\Xlang Zbihao k Qi Yuping

Fig. 1

Fig. 2, 3

Frg. 4, 5

Fig. 6

Fig.7

Fig. 8

Fig. 9

Fig.10,11

Fig. 12

Fig. 13, l4

Fig.15,21

Fig.16,1z

Fig. 18

F:ig. 19

Fig. 20

Fig.22,23

Fí9.21-26

Fig.27

PLATE 3

- Streptognathodus exce/sus (Stauffer & Plummeq 1932): oral r.ieq X,10, sample N90, Cat. no. 133232.

- Streptognathodu guizhouensis sp. nov.: 2) oral view, X5O, Sample N9Z, Cat. nos. 133233, 133234 3) oral view of holotype, X66, sam-

Dle 1\Y/. Uar. no.

- Streptognathotlus luosuettsis sp. nov.: 4) oral view of holotype, X4O, sample N107, Car. no. 99106; 5) oral view, X50, sample N108,

Cat. no.99105.

- Streptognathodus elegantulus Stauffer Er Plummer, 1932: oral view, X50, sample N101, Cat. no' 133235.

- Streptognathodus parubusledensls (Harris tr Hollingsworth, 1933): oral view, X50, sample N101' Cat. no.133236.

- Streptognatbodus simplex Gunnell, 1933: oral view, X50, sample N125, Cat. no. 111574'

- Streptognathod.ws cf. dissectus Kossenko, 1975: oral vieq X60, sample N65, C,J. no. 133237.

- Streptognathodus cÍ. subexcelsus Alekseev & Goreva, 1994: oral viet's, X6O, X5O, sample N94, Cat. nos. 133238, 133239.

- Streptognathodus nodocarìnatus Jones, 1941: oral view-, X80, sample N/6, Cat. no. 133240

- Idiognatboides pacificus Savage Er Barkeley, 1985: oral views, X60, sample N40, Cat. nos. 99131,133241'.

- Streptognathodus subsimpLex sp. nov.: 15) oral viev. of holotype, X1OO, semple N53, Cat. no. 133242;21) oral vierv, X80, sample N54'

Cat. no. 133243.

- Neognathodus alÎ. bothrops Merrill, 1922: oral views, X80, sample N5l, cat. nos. 99128, 133244.

- Idiognathoides tuburculatus Nemirovska, 1978: oral view, X60, sample N57, cat. no. 133245.

- Gondolellaelegantula Stauffer Ec Plummer, 1932: oralview, X5O, sample N87, Cat. no.99038.

- Streptognathodus oppletus Ellison, 1941: latero-oral vieq X66, sample N92, C,iL. no. 133246.

- MesogondoLella subaclarki sp. nov: oral views of holotype and paratype, X4O, sample N69, Cat. nos. 99089' 99088.

- Mesogondolella clarki (Korke,196l): oral views, X6O, X50, X60, samples N64, 65,82, Cat. nos. 133247-1'3J249.

- Gondolella donbassica Kossenko, 1978: latero-oral view, X50, sample N82, Cat. no. 131250.
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lws, but can be distinguished by the very shallow trough
at midlength.

Occurrence. Streptognathodus guizhowensis Zone.

Streptognathodus luosuensis n. sp.

Pl. 3, figs. 4, 5

Diagnosis. The most diagnostic feature of rhis spe-

cies is the short and deflected carina.
Description. Short ridged carina deflected to inner

side, occupying anterior one-sixth of platform length.
Platform smali, subsymmetrical, slightly incurved, wid-
est at midlength, with convex outer platform margin and

pointed posterior termination. Numerous transverse ridg-
es on inner and outer platform interrupted by a narrow
and shallow trough at midlength.

Comparison. This species is similar to S. simplex,

but can be distinguished by the short and deflected carina.

Occurrence. Streptognathodws simwlator Zone.

Streptognathodus subsimplex n. sp.

Pl. 3, figs. 1s,21

Diagnosis. Platform of Pa element narrow elongate,

asymmetrical, with short ridged carina, short outer and in-
ner transverse ridges. Median trough shallow, V-shaped.

Description. Unit of Pa element consisting of blade

and platform. Blade extending onto platform as short
ridged carina, occupying one-fourth of platform. Plat-
form narrow, elongate, asymmetrical, slightly incurved.
Ridged nodes separated from carina by lateral furrows
occur on both sides of the anterior fourth of platform.
Remainder of platform ornamented with short inner and

outer parallel transverse ridges. Median trough V-shaped,

shallow. Basal cavity wide and deep.

Comparison. This new species is similar to S. sim-
plex,but can be distinguished from the latter by the short
carina and shallow trough.

Occurrence . I di o gn ath o i de s o wach iten s i s Zone and
Diplognathodus oryhanus-D. ellesmerensis Zone.

Aclenooledgemenrs. Subsidized by the Ministry of Science

Er Technology China, Basic Research Project (G99-A-05), Chinese

Academy of Sciences (Grant KZCX2-S\f-129), Natural Science Foun-
dation of China (Grant 4A272003), the Innovrtion Fund of Nanjing
Institute of Geology and Palaeontology, Chinese Academy of Sciences

(Grant 000410). 'We are deeply grateful to Dr. A.C. Higgins (Univer-
sity of Sheffield,UK), Dr. R. R. \fi/est (Kansas State University, USA)
and prof. M. Gaetani (the editor of the RIPS) for considerably im-
proving the manuscript and Dr. Xiangdong \lang (Nanjing Institute
of Geology and Palaeontology, Chinese Academy of Sciences) for his

extremelv heloful comments.

PLATE 4

Fig.1, 2 - Diplognathodus orphanus (Merrill, 1973): larcral views, X1OO, X80, sample N55, Cat. nos.133251, 133252.

Fig.3-5 - Diplognathodus coJoradoensis Murray et Chronic, 1965:Lateral views, XSO, X80, X53, samples N67, 53, 53, Cat. nos. 1332253-133255.

Fig.6,7 - Diplognatbodws ellesmerensis Bender, 1980: lateralviews, X120, samples N58,60, Cat. nos. 133256, 133257.

Fig.8, 10 - Streptogndthodus clapatulus Gunnell, 1933: oral views, X53, X46, samples N82, 83, Cat. nos. 133258,133259.

Fig.9 - Streptognatbodus simulator Ellison, 1941: oral vìew, X60, samples N107, Cat. no. 133260.

Fig.11, 13 - Streptognathodus tenuíaloeus Chernykh & Ritter, 1997: oral views, X60, X50, samples N116, 113, Cat. nos. 133261,133262.

Fig.12, 14 - Streptognathodus elegantulus Stauffer Er Plammer, 1932: oral views, X4O, sample N111, Cat. nos. 99059, 133263.

Fig. 15 - Cavusgnathus unicornis Youngquist Ee Miller, 1.919: oral view, X4O, sample N125, Cat. no. 99151.

Fig. 16 - Streptognatbod.us bellus Chernykh & Rittea 1997: oral vieq X66, sample N125, Cat. no. 133264.

Fig. 17 - Streptognathodus gracilis Stauffer & Plummer, 1932: oralvieq X80, sample N90, Cat. no. 133265.

Fig. 1 8, 1 9 - Streptognathodus firmus Koz-itskaya, 197 8: oral views, X46, X8 0, sample N 1 1 1 , Cat. nos. 133266, 133267 .

Fig.20-22 - Streptognathodus cancellosus (Gunnell, 1933): oral views, X66, X30, X50, samples N87, 94, 90, Cat. nos. 1,33268-1T27A.

Fig. 23 - Idiognathodus magnificws Stauffer & Plummer, 1932: oral view, X40, sample N99, Cat. no. 133277.

Fig. 24 - Streptognatbodus nod.ulinearis Chernikh tr Reshetkova, 1987: oral view, X60, sample N124, Cat. no.9972Q.

Fig. 25 - Idiognathoìdes ouachitensis (Harlton, 1933): oral vìew, X6O, sample N56, Cal no. 1.33272.

Fig.26,27 - Streptognathodus oppletus Ellison, 1941: oral views, X6O, sample N96, Cat. nos. 99108, 99102.

Fig. 28 - Streptognathodus oabaunsensis Gunnell, 1933: oral vieq X40, sample N123, Cat. no. 99101.

Fig. 29, 3 0 - Streptognathodus isolatws Chenl'kh, Ritter & \Wardlaw, 1996: oral views, X60, X40, sample N 125, Cat. nos. 133273, 991AA.

Fig. 31 - Streptognathodus longilatus Chenykh Ec Ritter,199Z: oral view, X8O, sample N125, Cat. no. 133274.
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