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,2017; ,2017), Arthricocephalus (Arthricocephalites) Qian
“ ” and Lin in Lu et al. ,1974 . Haliplanktos
Protoryctocephalus wuxunensis Blaker and Peel, 1997, Arthricocepha-
s Arthricocephalites taijiangensis lites Qian and Lin in Lu et al. ,1974 Arthrico-
(Yuan et al.,2011), cephalus , Arthricocepha-
Arthricocephalus jishouensis—Changaspis plana lus chauveaui Oryctocarella

(Yuan and Ng,2014; Yuan and Jorge,2015),

“ ”»
’

Protoryctocephalus wuxunensis ,

Protoryctocephalus arcticus ,

( ,2014), Protoryc-
tocephalus arcticus  ( ,2016; \
,2016) , . Arthrico-
cephalus s
9 “

duyunensis ( , 20153 ,2016;Peng et
al ,2017), Arthricocephalus chauveaui
“ ” ., Zhao (2017)

“ ” Arthrico-
cephalus chauveau: , *“ ”
Protoryctocephalus arcticus .

Duyunaspis “ ” Proto-
ryctocephalus arcticus  ( 2),

”Duyunaspis jianheensis sp. nov.

Stratigraphic ranges of Duyunaspis jianheensis sp. nov. from the “Tsinghsutung Formation” of Songshan section(modified from Zhao et al. ,2012)
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Order Corynexochida Kobayashi, 1935
Family Oryctocephalidae Beecher, 1897
Subfamily Oryctocarinae Hupé, 1953
Genus Duyunaspis Zhang and Qian
in Zhou et al. ,1977

1977  Duyunaspis Zhang and Qian in Zhou et al., s
131

1978  Duyunaspis Zhang and Lin in Yin and Li, . ,
443

1980 Duyunaspis Zhang and Qian, ,273

2006 Duyunaspis Zhang and Qian, McNamara et al. ,p. 7.
2009  Duyunaspis Zhang and Qian, .91

2014  Duyunaspis Zhang and Qian, R ,354
2016 Duyunaspis Zhang and Qian,Lei,p. 354.

2017  Duyunaspis Zhang and Qian,Dai et al. ,p. 527.
2017  Duyunaspis Zhang and Qian,Peng et al. ,p. 953.

Duyunaspis duyunensis Zhang and
Qian in Zhou et al. , 1977

. ( .
,1978) (2014)
, 1
;0 4 , )
, 4 ;
3 9—10 o
Duyunaspis
( . 1977), (1980)
Feilongshaninae ,  Whittington (1995)
Oryctocarinae ) (2014)
Feilongshaninae Oryctocarinae
, Duyunaspis Oryctocarinae
) 7—
8 ( . ,
L1977) ( . )
1978) , 8 sMc
Namara  (2006)
, 7 (2014)
9 s . Dai
(2017) , 10
(2014)
, Duvyunaspis songtaoensis Qian and Lin

in Zhou et al., 1977, Duyunaspis guzhangensis
Zhou in Zhou et al., 1977, Duyunaspis briaris

Qian and Lin in Yin and Li,1978, Duyunaspis lae-
vigatus Qian and Lin in Zhang et al. ,1980
Duyunaspis duyunensis Zhang and Qian in Zhou

etal. ,1977 s Duyunaspis
paiwuensis Lei and Peng, 2014,
Duyunaspis jianheensis sp. nov. , Duyu-
naspis 3 o
( ) Duyunaspis jianheensis
Sp. nov.
( 3)

2010  Duyunaspis cf. duyunensis Zhang and Qian in Zhou et al. ,
,316 3, 10,

(Jianhe) .
Q52-562, 3
220 m
205 o
5 , Sl 34
b b 4 o
’ ’ 51753
o o 10 s .
2—4 s
, 9. 71 mm,
b H Sl
, S2
b b 4 b
,S1—S3 s , S4
,S1—S4 R ,
o s S3
L1 ,
1/2, ,
S3 S1 o s
1/3 o ,
10 , s
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3 “ ”Duyunaspis jianheensis sp. nov.

Duyunaspis jianheensis sp. nov. from the “Tsinghsutung Formation” at the Songshan section

’ o 1 mm, A. 4 s : Q52—
2221;B. 5 , :Q51-1882;C—D. 6 , :C. Q51-5001,D. Q52-1671; E—H. 7 .
:E. Q52-1418,F. Q51-1105,G. Q52-1617,H. Q52-3665;1—L. 8 s .1 Q52-1785,]. Q52-255,K. Q51-1142, L.
Q52-1091; M. 9 , :Q52-1199; N—P. (10 ) :N. Q51-457.0. Q52-562,P. Q52-1306,

Meraspides and holaspides of Duyunaspis jianheensis sp. nov. from the “Tsinghsutung Formation” at Balang village, Jianhe County, Guizhou
Province. All specimens are deposited in Guizhou Research Centre for Palacontology, Guizhou University. Scale bars=1 mm. A. Meraspid de-
gree 4 exoskeletons, specimen No. ;: Q52-2221; B. Meraspid degree 5 exoskeletons, specimen No. : Q51-1882; C-D. Meraspid degree 6 exo-
skeletons, specimen Nos. ; C. Q51-5001, D. Q52-1671;E-H. Meraspid degree 7 exoskeletons, specimen Nos. : E. Q52-1418, F. Q51-1105,
G. Q52-1617, H. Q52-3665; I-L. Degree 8 exoskeletons. specimen Nos. : 1. Q52-1785, J. Q52-255, K. Q51-1142, L. Q52-1091; M. De-
gree 9 exoskeletons, specimen No. ; Q52-1199; N-P. Holaspides exoskeletons, specimen Nos. ; N. Q51-457, O. Q52-562, P. Q52-1306.
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s 4 )
. Duyunaspis jianheensis sp. nov.
duyunensis
, ,
o o 4 , 4
5 7 o 205 97
2 4« Do ( 4),
4 Duyunaspis jianheensis sp. nov.
Reconstruction of the ontogeny of Duyunaspis jianheensis sp. nov. based on the specimens in Fig. 3
M4-M10. 4 — 10 ;H.

M4-M10. degree 4 -degree 10;H. holaspide. Scale bars=1 mm

(D

4 (M4,

,  3.13 mm,

o

)5 S2.S3 o (LO)
L1 ) o ’
S1 S2 .
L2 L4 ,
, L1 ,
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o s o (2)
. 4 , 46 , 5. 33—
, , o , 9.71 mm, , 10 , ., 3
7 R . 4 . 9 o
5 (M5 1 o 4 (M4) (H),D. jian-
. 3.21 mm, s . heensis , ,
, (5 ) ) 3.13—9.71 mm . (D)
4 ( 5), 4 (M4) (HD, s
6 (M6) . 2 . 3. 73— 1/2;(2) 4 (M4)
4,24 mm, , Sl S2 o 5 (Mb5) , s 6
4 , 4 (S ,S1— (M6) (HD ,
S3 ) o (L0 , ;(3) 4 (M4) (H)
o 5 o ,S1—S3 , S
6 o , 6 7 , 3 (4) 4 (M4) (H)
o , S3
7 (M7). 9 . , , s
,  4.30—6. 38 mm, o ) L1 ;(5) ) )
, 7 . 9 (M9) (HD ;
o 5 6 o 6 o (6) 4 (M4) (H)
8§ (M8)— 9 (M9). o
5  Duyunaspis jianheensis sp. nov.

Trunk segmentation schedule of Duyunaspis jianheensis sp. nov.
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D. duyunensis

5 ,D. jianheensis .
S1 ) o
D. jianheensis D. duyunen- D. duyunensis , D.
sis ( 6): ; jianheensis s
. ) o D. duyunensis
; 10 )
o D. jianheensis D. duyunensis (Dai et al. ,2017), D. jianheensis 4
:D. duyunensis ,D. jianheensis (M4) (H) ,
s D. jianheensis D. duyunensis .
s D. duyunensis , D. paiwuensis
; , S1—S3 , ) s )
D. jianheensis D. duyunensis . “ ?
;D. duyunensis ( D. paiwuensis, Duyunaspis
N ;20145 e, 2016), Dai  (2017) ) C I,

6  Duyunaspis jianheensis sp. nov. , Duyunaspis duyunensis Zhang and Qian in
Zhou et al. s1977  Duyunaspis paiwuensis Lei and Peng,2014
Reconstruction of Duyunaspis jianheensis sp. nov. » Duyunaspis duyunensis Zhang
and Qian in Zhou et al. ;1977 and Duyunaspis paiwuensis Lei and Peng,2014

A. D. jianheensis sp. nov. ( Q52-562 ).B. D. duyunensis( . ,2014),C. D. duyunensis(  Dai et al. .
2017).D. D. paiwuensis( N ,2014)

A. D. jianheensis sp. nov. (based on the holotype Q52-562) ,B. D. duyunensis(after Lei and Peng, 2014),C. D. duyunensis(after Dai et al. ,
2017).D. D. paiwuensis(after Lei and Peng, 2014)

I  Duyunaspis jianheensis sp. nov. ,Duyunaspis duyunensis Zhang and Qian in Zhou et al. ,
1977  Duyunaspis paiwuensis Lei and Peng,2014
Comparison of Duyunaspis jianheensis sp. nov. ,Duyunaspis duyunensis Zhang and Qian in Zhou et al. ,

1977 and Duyunaspis paiwuensis Lei and Peng,2014

D. duyunensis D. jianheensis D. paiwuensis

10 10 9




Duyunas pis 189

(References)

Blaker M R,Peel J S,1997. Lower Cambrian trilobites from North
Greenland. Meddr Grenland Geoscience,35:1-—145.
Chen Wan-yi( ), Zhao Yuan-long(

), 2017. Tuzoia Walcott, 1912

) » Yang Xing-lian(
)» Wen Rong-gin (

from the Cambrian “Tsinghsutung Formation” of Guizhou, Chi-

na. Acta Palaeontologica Sinica( ).56(3):301—311
(in Chinese with English abstract).

Dai Tao,Zhang Xing-liang,Peng Shan-chi, Yao Xiao-yong,2017. In-
traspecific variation of trunk segmentation in the oryctocephalid
trilobite Duyunaspis duyunensis from the Cambrian ( Stage 4,
Series 2) of South China. Lethaia,50(4):527—539.

Fu Xiaoping( ) s Wu Meng-yin(

) Zhu Wei-hua(

), Zhao Yuan-long(

)» Yang Yu-ning ( ), 2012,
Discovery of macroalgae from the Cambrian Tsinghsutung For-
mation of Guizhou. Acta Palaeontologica Sinica( )
51(1):56—63(in Chinese with English abstract).

Lei Qian-ping ( ), 2016. Restudy on the Arthricocephalus
chauveaui Bergeron, 1899 from the Cambrian Qiandongian in
northwestern Hunan. Geological Journal of China Universities
( ),22(3):494—501 (in Chinese with English
abstract).

Lei Qian-ping, 2016. New ontogenetic information on Duyunaspis
Zhang and Qian in Zhou et al. ,1977 (Trilobita Corynexochida)
from Cambrian and its possible sexual dimorphism. Alcheringa
An Australasian Journal of Palaeontology,40(1) :12—23.

Lei Qian-ping( ), Peng Shan-chi(
Zhang and Qian in Zhou et al. ,1977(Trilobita) from the Balang

)5 2014, Duyunaspis

Formation ( Cambrian, Qiandongia) in northwestern Hunan
Province and its intraspecific variations. Acta Palaecontologica
Sinica( ),53(3):352—362(in Chinese with English
abstract).

), Liu Yu-ying(

Liu Yu-juan( ) Zhao Yuan-long(

)» Mao Yong-qin ( ), 2015. A preliminary study of
Kutorgina Billings, 1861 from Cambrian “Tsinghsutung For-
mation” of Guizhou, China. Acta Palaeontologica Sinica(

),54(3):342—350(in Chinese with English abstract).
)» Peng Jin(

),2014. A

Luo Xiu-chun( ), Zhao Yuan-long (

)» Yang Yu-ning ( ) s Pan Yong-jin(

preliminary study of Protoryctocephalus Chow(Zhou) in Lu et
al. ,1974b from the Cambrian “Tsinghsutung Formation” of
Guizhou,China. Acta Palaeontologica Sinica ( ). 53
(3):327—334(in Chinese with English abstract).

), Wang Ping-li(

Luo Xiu-chun( ), Zhao Yuan-long(

), Yang Yu-ning( ), Zhang Pei-xing ( ), Pan

Yong-jin( ),2013. Dorpygidae trilobites from the Tsing-

hsutung Formation in Balang, Jianhe County, Guizhou Province.

Journal of Guizhou University( )5,30(3):39—45
(in Chinese with English abstract).

McNamara K J, Yu Feng, Zhou Zhi-yi, 2006. Ontogeny and hetero-
chrony in the oryctocephalid trilobite Changaspis, Duyunaspis
and Balangia from China. Palaeontology,49(1):1—19.

Peng Jin ( ), 2009. The Balang Fauna ( Qiandongian, Cam~
brian) from Eastern Guizhou. Doctoral Dissertation. Nanjing:
Nanjing University. 1-—137(in Chinese).

Peng Shan-chi, Babcok L E, Zhu Xue-jian, Lei Qian-ping, Dai Tao,
2017. Revision of the oryctocephalid trilobite genera Arthrico-
cephalus Bergeron and Oryctocarella Tomashpolskaya and
Karpinski(Cambrian) from South China and Siberia. Journal of
Paleontology,91(5) :933-—959.

Peng Shan-chi ( ), Zhu Xue-jian ( ), Babcok L E,

Korovnicov I V,2015. Restudy on the Genus Arthricocephalus

(Cambrian) : concept and synonyms. Guizhou Geology (

),32(2): 83—90(in Chinese with English abstract).
), Zhao Yuan-long

),2013.

), Yang Xing-lian(
) s Zhu Ya-jie(

Sun Zong-yuan(
( ) »Zheng Hao-lin(
Exuviation of trilobite Protoryctocephalus arcticus from the
Cambrian Tsinghsutung Formation of Guizhou. Acta Palaeonto-
logica Sinica ( ),52(2):256—264 (in Chinese with
English abstract).

Wang Ming-kun( ),2017. The Study of Cambrian Trilobites
from the “ Tsinghsutung Formation”, Balang Village, Jianhe
County, Guizhou Province. Master Dissertation, Guizhou:
Guizhou University. 1-—84(in Chinese).

Wang Ming-kun( ), Zhao Yuan-long ( ), 2016. Pty-
chopariid trilobites from upper part of the “Tsinghsutung For-
mation” (Stage 4, Cambrian) at Balang village, Jianhe County,
Guizhou Province. Acta Palaeontologica Sinica ( )
55(2):52—62(in Chinese with English abstract).

Wang Ming-kun(

( ) »Chen Wan-yi(

) » Zhao Yuan-long( ), Luo Xiu-chun
)+ 2016. Olenoides Meek, 1877
from the “Tsinghsutung Formation” at Balang, Jianhe County,
Guizhou Province. Geological Journal of China Universities(

), 22 (3): 486—493 (in Chinese with English

abstract).
Wang Ming-kun( ), Zhao Yuan-long( ), Zhang Pei-xing
( ), Liu Feng( ), Liu Ze-fu( ), 2014, The

study of Balangcunaspis from the Cambrian “ Tsinghsutung
Formation” of Balang District, Jianhe County, Guizhou Pro-
vince, China. Journal of Guizhou University( ),31

(5):36—39(in Chinese with English abstract).



190

Wang Yuan( ), Yang Xing-lian( )» Zhao Yuan-long(

), Duan Xiao-lin ( ),2017. A preliminary study of
sponge fossils from the Cambrian “Tsinghsutung Formation” of
Guizhou,China. Acta Palaeontologica Sinica ( ), 56
(2):176—188(in Chinese with English abstract).

Whittington H B,1995. Oryctocephalid trilobites from the Cambrian
of North America. Palaeontology,38:543—562.

) »Peng Jin( ) Zhao Yuan-long( )

),2014. Restudy

Yan Qiao-jie(
Wen Rong-qin( ) »Sun Hai-jing(

of sedimentary and biostratigraphy of the Qiandongian

(Cambrian) Balang Formation at Jianhe, Guizhou, China
Example for Jiaobang Section of the Balang Formation.
Geological Review ( ), 60 (4);:893—902 (in Chinese
with English abstract).

), Peng Jin(

),2010. Dis-

), Zhao Yuan-long (
)» Yang Kai-di(

Yang Xing-lian(
) s Yang Yu-ning(
covery of oryctocephalid trilobites from the Tsinghsutung For-
mation(Duyun Stage, Qiandong Series,Cambrian) ,Jianhe Coun-
ty,Guizhou Province. Geological Journal of China Universities
( ), 16 (3):309—316 (in Chinese with English
abstract).
), Zhao Yuan-long ( ), Peng Jin(
).2012. Oelandiella from the Cam-

Yang Yu-ning(
), Yang Xing-lian(

brian “Tsinghsutung Formation” of Jianhe County, Guizhou.
Acta Palaeontologica Sinica( ),51(3):308—319(in
Chinese with English abstract).

Yin Gong-zheng( ), Li Shan-ji( ),1978. Trilobita. In:

Stratigraphical and Palaeontological Working Group of Guizhou

Province( ) Ced. ) , Palaeotological Atlas
of Southwest China, Guizhou Province (1). Beijing: Geological
Publishing House. 385-—595(in Chinese).

Yuan Jin-liang, Jorge E, 2015. The earliest species of Burlingia
Walcott, 1908 ( Trilobita) from South China: Biostratigraphical
and palaeogeographical significance. Geological Magazine, 152
(2):358-—366.

Yuan Jin-liang,Ng T W,2014. Tentative correlation of the Duyunian
(Cambrian Series 2, Stage 4) and the Taijiangian ( Cambrian

Series 3,Stage 5) between South China and the Mediterranean

region. GFF,136(1):314—3109.

Yuan Jin-liang, Zhu Xue-jian, Lin Jin-pai, Zhu Mao-yan,2011. Ten-
tative correlation of Cambrian Series 2 between South China and
other continents. Bulletin of Geosciences,80(3):397—404.

), Lu Yan-hao( )» Zhu Zhao-ling (

)+ Zhou

Zhang Wen-tang(
), Qian Yi-yuan( ), Lin Huan-ling (

Zhi-yi( ) s Zhang Sen-gui ( )» Yuan Jin-liang (
), 1980. Cambrian Trilobite Fauna of Southwestern China.
Beijing: Science Press. 1—479(in Chinese).
Zhang Yuan(

) »Chen Wan-yi(

), Zhao Yuan-long( ), Jiang Zong-kai(

),2016. Discovery of Scenella from

Tsinghsutung Formation ( Qiandongian Series, Cambrian) in

Balang village of Jianhe County. Guizhou Province, China.

Journal of Guizhou University( ),33(4).:34—37
(in Chinese with English abstract).

Zhao Yuan-long,Peng Jin, Yuan Jin-liang, Babcock L E, Guo Qing-
jun, Yin Lei-ming, Yang Xing-lian, Tai Tong-shu, Wang Chun-
jlang, Lin Jin-bai, Gaines R R, Sun Haijing, Yang Yu-ning,
2012. Discussion of candidate stratotypes for the GSSP defining
the conterminous base of Cambrian provisional Series 2 and
Stage 5. Journal of Guizhou University,29(Suppl. 1):35—48.

Zhao Yuan-long, Yuan Jinrliang, Jorge E, Wang Ming-kun, 2017.
The trilobite biostratigraphy of the Balang and “ Tsinghsutung”
Formation,Cambrian Series 2,Stage 5 from South China and its
correlation significance ( Trilobite zonation from the Cambrian
Series 2 of South China). In:Yang Qun,Reitner J, Wang Yong-
dong. Reich M (eds. ). Critical Intervals in Earth History:
Palaeobiological Innovations. Abstract Volume of the 2nd Joint
Conference of the Palaeontological Society of China and the
Paldontologische Gesellschaft. Hefei: University of Science and
Technology of China Press. 496-—497.

Zhou Tian-mei( ), Liu Yiren(

), Sun Zheng-hua( ),1997. Trilobita. In: Hubei Insti-

) »Meng Xian-song(
tite of Geological Sciences( ) » Geological
Bureau of Henan Province ( ), Geological Bureau
of Hubei Province( ) et al. (eds.) ,Palaeontologi-
cal Atlas of Central and Southern China(1) ; Early Palaeozoic.

Beijing : Geological Publishing House. 104—266(in Chinese).

DUYUNASPIS ZHANG AND QIAN IN ZHOU ET AL. ,
1977 (TRILOBITA) FROM THE “TSINGHSUTUNG FORMATION”
(SERIES 2, STAGE 4) OF EASTERN GUIZHOU, SOUTH CHINA
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where the fossils were collected.
Abstract Materials A total of 205 complete specimens

A new oryctocephalid species Duyunaspis

jianheensis sp. nov. is described from the
Cambrian “ Tsinghsutung Formation” (Series 2,
Stage 4) at Songshan, Jianhe, eastern Guizhou,
South China, revealing that the genus Duyunaspis
ranges up from the slightly older Balang Formation
(Cambrian Stage 4). The Balang Formation is
widely exposed in the border area between eastern
Guizhou and western Hunan and is dominated by
oryctocephalids including Duyunaspis. Duyun-
aspis jianheensis sp. nov. is characterized by
having a glabella that is more or less expanded at
its mid-lengtha, a proparian suture, and a thorax
with 10 segments in holaspids.  Detailed
exploration of ontogeny of D. jianheensis sp. nov.
shows that the new species seems to be a
descendent of Duyunaspis duyunensis of the

Balang Formation.

SYSTEMATIC PALAEONTOLOGY

Order Corynexochida Kobayashi, 1935

Family Oryctocephalidae Beecher, 1897

Subfamily Oryctocarinae Hupé, 1953

Genus Duyunaspis Zhang and Qian in Zhou et
al., 1977
Type species

and Qian in Zhou et al. , 1977

Duyunaspis duyunensis Zhang

Duyunaspis jianheensis sp. nov.
(Text-figs. 3)

Etymology  After the Jianhe County, from

from the same quarry, all are exoskeletons.
Holotype  Q52-562., complete exoskeletons
from the “ Tsinghsutung Formation” at Balang
village, Jianhe County, Guizhou.
Diagnosis  Cephalon semi-elliptical, glabella
more or less expanded at its mid-length; proparian

suture; thorax with ten segments; and posterior

margin of pygidium with broad indentation
medially.
Description Exoskeleton oval in outline.

Anterior border extremely narrow (sag.), of
slightly convexity, defined by deeply border
furrow. Glabella large, relatively wide (tr.),
more or less expanded at mid-length; with four
pairs of pit-like glabellar furrows, and not
extending to dorsal furrows and not connected by
transglabellar furrows; S4 short and faint.
Occipital furrow deep and straight, pit-like on both
ends. Eye ridge distinct, extending backward

obliquely. Palpebral lobe large, crescentic in

outline, extending between S1 and S3. Facial
suture proparian with anterior branche short and
slightly divergent anteriorly and posterior branch
extending slightly obliquely outward, cutting
lateral margin. Posterior border furrow deep,
extending outward and slightly forward. Fixigenal
narrow (sag. ), about one-third of glabella width.
Thorax with ten segments with axis rings wider
than pleura. Pygidium small, tapering posteriorly
and having an indentation at posterior margin

medially.



