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2
Representatives of demospongiae from the Lazizhai section of the Cambrian Balang Formation in Jianhe, Guizhou.
a. Leptomitus teretiusculus , . ,JLSHM2625A, b. Paraleptomitella sp. ,
. ,JLSHMI111, c,d. choiid s Choiaella-like . ,
JLSHM126,JLSHM128, e. i s N . L b . N . 8
Choiaella cf. C. ovata, N L,JLSHMI127A. h,j. Leptomitus cf. L. conicus,
JJLSHM9A, B, i. Choia sp. , N L,JLSHMI1701A, h.j
lem 5 mm,
a. Leptomitus teretiusculus, showing the tubular shape and the outer skeletal layer consisting of vertical, coarse monaxons, JLSHM2625A. b.
Paraleptomitella sp. » showing the tubular shape and the outer skeletal layer consisting of slightly curved monaxons, JLSHMI111. ¢, d. choiid-
like sponges, showing the Choiaella-like shape and radiating, dense monaxons, JLSHM126, JLSHMI128. e. enlargement of fig. i, showing the
central disk composed of radiating monaxons. f. enlargement of fig. b, showing closely spaced, slightly curved, fine spicules. g. Choiaella cf.
C. ovata, showing the ovate shape and the skeleton composed of radiating thatch of small monaxons, JLSHMI127A. h. j. Leptomitus cf. L.
conicus, showing the obconical shape and the outer skeletal layer composed of radiating thatch of coarse monaxons, JLSHM9A, B. i. Choia
sp. » showing the central disk, coarse monaxons radiating from the disk, and coronal spicules, JLSHM1701A. Except for scale bar on picture j

equals 1 cm, scale bars on other pictures equal 5 mm.
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3
Representatives of hexactinellid and other sponge fossils from the Lazizhai section of the Cambrian Balang Formation in Jianhe, Guizhou.

a. N ,JLSHM120, b,]. . ,JLSHMI101,
JLSHM406A, c,m. N ,JLSHM108, JLSHMS80, d. ,
JLSHM30406, e. ,JLSHM119, f. ,JLSHM163, g.

N LJLSHM112, h. , .
JLSHM2625A, i. LJLSHM5056, k. 5 ( 1

). JLSHM93. 1. Saetaspongia sp. » LJLSHM130,

] lem 5 mm,

a. Partial specimen showing pyritized, irregularly-oriented coarse spicules, JLSHM120. b, j. Partial specimens showing overlapping arrays of
fine elongated monaxons, JLSHMI101, JLSHM406A. c, m. Partial specimens showing loosely twisted, coarse spicules, JLSHMI108,
JLSHMS0. d. Partial specimen showing bundled diactins, JLSHM30406. e. Partial specimen showing pyritized spicules, JLSHMI19.
{. Partial specimen showing stauractines, JLSHMI163. g. Partial specimen showing overlapping arrays of pyritized spicules, JLSHM112.
h. Partial specimen showing the plumose arrays of monaxons, JLSHM2625A. i. Partial specimen showing twisted, bundled spicules,
JLSHM5056. k. Polyactinal, showing five rays (the upper-right arrow marks a ray), JLSHM93. 1. Saetaspongia sp. » showing the ovate
shape, fine diactins not protuding beyond the outer surface of the sponge body, and the plumose arrays of monaxons, JLSHM130. Except for

scale bar on picture j equals 1 cm, scale bars on other pictures equal 5 mm.



318

57

,2003; ,2011),

19%,
4 5
5%, Saetaspongia

76%.

( , 20103 Wu et
al. v2014), B
68%

(Wu et al. ,2014)  83%( ,2005b)
(References)

Blaker M R, Peel ] S, 1997. Lower Cambrian trilobites from North
Greenland. Meddelelser om Grgnland Geosicences, 35: 1—145.
Botting J P, Peel J S, 2016. Early Cambrian sponges of the Sirius

Passet Biota, North Greenland. Papers in Palacontology. 2(4) :
463—487.
Botting J P, Yuan Xun-lai, Lin Jih-pai, 2014, Tetraradial symmetry
in early poriferans. Chinese Science Bulletin, 59(7): 639—644.
Chen Atlin, Miller W E G, Hou Xian-guang, Xiao Shu-hai, 2015.
New articulated protospongiid sponges from the Early Cambrian
Chengjiang Biota. Palaecoworld, 24(1): 46—54.
Chen Jun-yuan ( ), Hou Xian-guang ( ), Li Guo-xiang
( ). 1990. New Lower Cambrian demosponges
Quadrolaminiella gen. nov. from Chengjiang, Yunnan. Acta
Palaeontologica Sinica ( ), 29(4): 402—413 (in
Chinese with English abstract).
Chen Jun-yuan ( ), Hou Xian-guang ( ), Lu Haozhi
( ), 1989. Lower Cambrian leptomitids (Demospongea) »
Chengjiang, Yunnan. Acta Palaecontologica Sinica (
), 28(1): 17—37 (in Chinese with English abstract).

Da Yang ( )» Peng Jin ( )+ Zhao Yuan-long ( ), Ma

Haitao ( )y Gu Yu ( ), 2011. Preliminary investi-
gation on sedimentary environment of the Balang Formation in
Geyi, Taijiang, eastern Guizhou, China. Geological Review (

), 57(4): 574—582 (in Chinese with English abstract).

Garcia-Bellido D C, Gozalo R, Chirivella Martorell ] B, Linan E,
2007. The demosponge genus Leptomitus and a new species
from the Middle Cambrian of Spain. Palaeontology. 50 (2).
467—478.

Hou Xian-guang, Siveter D J, Siveter, D J, Aldridge R J, Cong Pei-
yun, Gabbott S E, Ma Xiao-ya, Purnell M A, Williams M, 2017.
The Cambrian Fossils of Chengjiang, China: The Flowering of Early
Animal Life. Chichester: John Wiley &. Sons. 1-—327.

Liang Bo-yan ( ), Peng Jin (

), Liu Shuai ( ), 2017. Ontogeny of the trilobite Redli-

chia (Pteroredlichia) chinensis (Walcott, 1905) from the Cam-

)» Wen Rong-qin (

brian Balang Formation. Acta Palaeontologica Sinica (
), 56(1): 25—36 (in Chinese with English abstract).

Liu Qing, Lei Qian-ping, 2013. Discovery of an exceptionally pre-
served fossil assemblage in the Balang Formation (Cambrian Se-
ries 2, Stage 4) in Hunan, China. Alcheringa: An Australasian
Journal of Palaeontology. 37(2): 269—271.

Liu Shuai ( ), Wen Rong-qin ( ), Peng Jin ( ), Li-
ang Bo-yan ( ), Wang Qiujun ( ), 2017, A pre-

liminary study on taphonomy of the Balang Lagerstitte from the

Cambrian (Stage 4), Balang Formation at Jianhe, Guizhou,

China—Example for Lazizhai section of the Balang Formation.

Acta Palaeontologica Sinica ( ), 56(3): 282—300
(in Chinese with English abstract).

Luo Hui-lin, Fu Xiao-ping, Hu Shi-xue, Li Yong, Hou Shu-guang,
You Ting, Pang Ji-yuan, Liu Qi, 2007. A new arthropod,
Guangweicaris Luo, Fu et Hu gen. nov. from the Early Cam-
brian Guanshan Fauna, Kunming, China. Acta Geologica Sinica
(English Edition), 81(1): 1—7.

), Li Yong (

Luo Hutlin ( )» Hu Shi-xue ( ), Fu

Xiao-ping ( ), Hou Shu-guang ( ), Liu Xing-yao
), Li Feng-jun (

), 2008. Early

( ). Chen Liang-zhong (
), Liu Qi (

Cambrian Malong Fauna and Guanshan Fauna of Eastern Yun-

), Pang Ji-yuan (

nan, China. Kunming: Yunnan Science and Technology Press.
1—134 (in Chinese).

Ma Hai-tao ( ), Peng Jin (

), Da Yang (

)» Zhao Yuan-long (

). Sun Hai-jing ( ). 2011. Discov-

ery of the Balang Fauna at Luojiatang, Yangqiao, Cengong,

Guizhou, and its significance in the early evolution of metazoa.

Geological Review ( ), 57(5): 743—748 (in Chinese
with English abstract).

Mehl D, Erdtmann B D, 1994. Sanshapentella dapingi n. gen. , n.
sp. —A new hexactinellid sponge from the Early Cambrian
(Tommotian) of China. Berliner Geowissenschaftliche Abhand-
lungen, E13. 315318,

Nedin C, 1995. The Emu Bay Shale, a Lower Cambrian fossil
Lagerstitte, Kangaroo Island, South Australia. Australasian
Association of Palaeontologists Memoir, 18; 31—40.

Opik A A, 1970. Redlichia of the Ordian (Cambrian of northern



319

Australia and New South Wales). Bulletin of Bureau of Mineral
Resources, Geology and Geophysics, 114; 1-—66.

Peng Jin ( ). 2009. The Qiandongian (Cambrian) Balang Fauna
from Eastern Guizhou, South China. Ph. D. Thesis. Nanjing:
Nanjing University. 1-—137 (in Chinese with English summary).

Peng Jin, Feng Hong-zhen, Fu Xiao-ping, Zhao Yuan-long, Yao
Lu, 2010. New bradoriid arthropods from the Early Cambrian
Balang Formation of eastern Guizhou, South China. Acta Geo-
logica Sinica (English edition), 84(1): 56—68.

), Feng Hong-zhen (

Peng Jin ( ), Zhao Yuan-long (

), Fu Xiaoping ( ), Wang Yuxuan ( )
2007. Tuzoia from the Lower Cambrian Balang Formation,
eastern Guizhou, China. Geological Review ( ), 53
(3): 397403 (in Chinese with English abstract).

Peng Jin, Huang Di-ying, Zhao Yuan-long, Sun Haijing, 2016.
Palaeoscolecids from the Balang Fauna of the Qiandongian
(Cambrian Series 2), Guizhou, China. Geological Magazine,
153(3): 438—448.

Peng Jin, Sun Haijing, Zhao Yuan-long, Tai Tong-shu, 2012a.
The Jiaobang Section: The Balang Formation and the Balang
Fauna (Cambrian Series 2, Stage 4) near Jiaobang Village,
Jianhe County, Guizhou Province, China. Journal of Guizhou
University (Natural Science) ( s ), 29
(Suppl. 1) 125132,

Peng Jin, Sun Hai-jing, Zhao Yuan-long, Yan Qiao-jie, 2012b. The
fossiliferous Geyi section of the Balang Formation (Cambrian
Series 2, Stage 4) near Taijiang County, Guizhou Province,
South China. Journal of Guizhou University (Natural Sciences)
( s ), 29(Suppl. 1): 87—97.

Peng Jin ( )+ Qin Qin ( ). Yan
Xu ( ), Ma Haitao ( ), 2010. New material of bra-

), Zhao Yuan-long (

chiopods from the Qiandongian (Lower Cambrian) Balang For-

mation, eastern Guizhou., South China. Acta Palaeontologica

Sinica ( ), 49(3): 365—379 (in Chinese with Eng-
lish abstract).

Peng Jin, Zhao Yuan-long, Sun Hai-jing, 2012c. Discovery and sig-
nificance of Naraoia from the Qiandongian (Lower Cambrian)
Balang Formation, eastern Guizhou, South China. Bulletin of
Geosciences, 87(1): 143—150.

Peng Jin, Zhao Yuan-long, Wu Yi-shan, Yuan Jin-liang, Tai Tong-
shu, 2005. The Balang Fauna—A new Early Cambrian fauna
from Kaili City, Guizhou Province. Chinese Science Bulletin, 50
(11): 1159—1162.

Peng Jin ( ), Zhao Yuan-long ( ), Yang Xing-lian (

), 2006. Trilobites of the upper part of Lower Cambrian Bal-
ang Formation, southeastern Guizhou Province, China. Acta
Palaeontologica Sinica ( ), 45(2): 235—242 (in

Chinese with English abstract).

Peng Shan-chi, Babcock L. E, 2001. Cambrian of the Hunan-
Guizhou region, South China. Palaecoworld, 13 3—51.

Qin Qin ( ), Peng Jin (
Yang ( ), 2010. Restudy of Changaspis (Lee), 1961 from

), Fu Xiao—ping ( ), Da

Qiandongian (Early Cambrian) Balang Formation near eastern

Guizhou, South China. Acta Palaeontologica Sinica (

), 49(2): 220—230 (in Chinese with English abstract).
Rigby J K, Hou Xian-guang, 1995. Lower Cambrian demosponges
and hexactinellid sponges from Yunnan, China. Journal of Pale-
ontology, 69(6): 1009—1019.

Shen Zhen ( ), Peng Jin (
Shuai ( ), 2016. Arthricocephalites (Trilobite) from the

), Wen Rong-qin ( ), Liu

Cambrian and its stratigraphic significance. Acta Palaeontologi-

ca Sinica ( ), 55(1): 9—18 (in Chinese with Eng-
lish abstract).

Steiner M, Mehl D, Reitner J, Erdtmann B D, 1993. Oldest entire-
ly preserved sponges and other fossils from the lowermost Cam-
brian and a new facies reconstruction of the Yangtze Platform
(China ). Berliner Geowissenschaftliche Abhandlungen, 9.
293-—329.

), Yang Xing-lian

Wang Ping-li ( ), Zhao Yuan-long (

( ). Yang Rong-jun ( ), 2005. Crumillospongia
biporosa (sponge) from the Early Cambrian Niutitang Biota in
Guizhou Province. Acta Micropalaeontologica Sinica (

), 22(2): 196—201 (in Chinese with English summary).

Wang Yuan (

( ), Duan Xiao-lin (

), Yang Xing-lian ( ) Zhao Yuan-long
), 2017. A preliminary study
of sponge fossils from the Cambrian “Tsinghsutung Formation”
of Guizhou. China. Acta Palacontologica Sinica ( )
56(2);: 176—188 (in Chinese with English abstract).

), Peng Jin ( ), Liu Shuai ( ), Li-

), 2017. Occacaris from the Cambrian Bal-

Wen Rong-gin (
ang Bo-yan (
ang Formation, Jianhe County, Guizhou Province. Acta Palae-
ontologica Sinica ( ), 56(3): 271—281 (in Chinese
with English summary).

Wu Wen, Yang Ai-hua., Janussen D, Steiner M, Zhu Mao-yan,
2005. Hexactinellid sponges from the Early Cambrian black
shale of South Anhui, China. Journal of Paleontology, 79(6) :
1043-—1051.

Wu Wen, Zhu Mao-yan, Steiner M, 2014, Composition and tiering
of the Cambrian sponge communities. Palacogeography, Palae-
oclimatology, Palaeoecology, 398. 86—96.

Xiao Shu-hai, Hu Jie, Yuan Xumnlai, Parsley R L, Cao Ruiji,
2005, Articulated sponges from the Lower Cambrian Hetang
Formation in southern Anhui, South China: Their age and im-
plications for the early evolution of sponges. Palacogeography,
Palaeoclimatology, Palaeoecology, 220(1). 89—117.

), Peng Jin ( ), Zhao Yuan-long (

), 2014,

Yan Qiaojie (
), Wen Rong-qin ( ), Sun Haijing (
Restudy of sedimentary and biostratigraphy of the Qiandongian
(Cambrian) Balang Formation at Jianhe, Guizhou, China—Ex-
ample for Jiaobang Section of the Balang Formation. Geological
Review ( ), 60(4): 893—902 (in Chinese with Eng-
lish abstract).
Yang Xing-lian ( )s Zhao Yuan-long ( ), 2000. Spon-
ges of the Lower Cambrian Niutitang Formation Biota in Zunyi,
Guizhou, China. Journal of Guizhou University of Technology
(Natural Science Edition) ( s )
29(6): 30—38 (in Chinese with English abstract).

Yang Xing-lian, Zhao Yuan-long, Babcock L. E. Peng Jin. 2017. A



320

57

new vauxiid sponge from the Kaili Biota (Cambrian Stage 5),
Guizhou, South China. Geological Magazine, 154 (6 ).
1334—1343.

Yang Xing-lian, Zhao Yuan-long, Wang Yue, Wang Ping-li, 2005.
Discovery of sponge body fossils from the late Meishucunian
(Cambrian) at Jinsha, Guizhou, South China. Progress in Nat-
ural Science, 15(8); 708—712.

Yang Xing-lian ( ) Zhao Yuan-long ( ), Wu Weiyi

( ), 2003. Discovery of the Early and Middle Cambrian

Choiidae from Guizhou, SW China. Acta Micropalaeontologica

Sinica ( ), 20(3): 286-—295 (in Chinese with
English abstract).

Yang Xing-lian ( ), Zhao Yuan-long ( ), Zhu Mao-yan

( ), 2005a. New sponges from the Lower Cambrian of

Guizhou. Acta Palaeontologica Sinica ( ). 44(3) .

454463 (in Chinese with English abstract).

)+ Zhu Mao-yan

), 2010.

), Zhao Yuan-long (
). Yang Kai-di (

Sponges from the Early Cambrian Niutitang Formation at

Yang Xing-lian (
( ), Cui Tao (

Danzhai, Guizhou and their environmental background. Acta
Palaeontologica Sinica ( ), 49(3): 348—359 (in
Chinese with English abstract).
Yang Xing-lian ( )» Zhu Mao-yan (

( )» Wang Yue (

), Zhao Yuan-long

), 2005b. Cambrian sponge as-

semblages from Guizhou. Acta Micropalaeontologica Sinica (
), 22(3): 295—303 (in Chinese with English

abstract).

Zhao Yuan-long ( ), Peng Jin ( )» Wu Meng-yin (

), Luo Xiu—chun ( )» Wen Rong-qin ( ), Liu
Yu-juan ( ), 2015. A new type eocrinoids of echinoderms
from the Balang Formation in Cambrian at Xiasi Town, Majiang
County, Guizhou Province, China. Earth Science-Journal of
China University of Geosciences ( -
), 40(2): 249—260 (in Chinese with English summary).
Zhao Yuan-long ( )» Yang Rong-jun ( )+ Yang Xing-
lian ( ), Mao Yong-qin ( ), 2006. Globular
sponge fossils from the Lower Cambrian in Songlin, Guizhou
Province, China. Geological Journal of China Universities (
), 12(1): 106—110 (in Chinese with English
abstract).
) Zhu Mao-yan ( ), Babcock L E,

), 2011. The Kaili Biota; Marine Organisms

Zhao Yuan-long (
Peng Jin (
from 508 Million Years Ago. Guiyang: Guizhou Science and
Technology Press. 1-—251 (in Chinese with English summary).

Zhou Zhi-yi (
( )» Wu Xiaoru (

)+ Yuan Jin-liang ( ), Zhang Zheng-hua
), Yin Gong-zheng ( )
1980. Calcification and correlation of Cambrian strata from
Guizhou Province, China. Journal of Stratigraphy (
), 4(4): 27328l (in Chinese).
Zhu Mao-yan ( ), 2010. The origin and Cambrian explosion
of animals: Fossil evidences from China. Acta Palaeontologica
Sinica ( ), 49(3): 269—287 (in Chinese with Eng-

lish abstract).

THE SPONGE ASSEMBLAGE FROM THE CAMBRIAN BALANG
FAUNA OF JIANHE, GUIZHOU

WANG Qiujun, PENG Jin, WEN Rong-qin, LIU Shuai and WANG De-zhi

(Guizhou Research Centre for Palaeontology and College of Resource and Environmental Engineering ,

Guizhou University » Guiyang 550025, gzpengjin@126. com)

Key words Sponge, Balang Fauna, Balang Formation, Cambrian, Guizhou of China

Abstract

Sponge fossils described herein are from the
Cambrian Balang Fauna of Guizhou and represent a
newly discovered group of this biota. The sponge
assemblage was collected from the Lazizhai section
of the Balang Formation at Jianhe and is dominated
by well-preserved fossils, which reveals high
species diversity. These sponge fossils include

representatives of Leptomitus tereticusculus Chen

et al., 1989, Leptomitus cf. L. conicus Garcia
Bellido ez al., 2007,
Choiaella cf. C. ovata Zhao and Yang in Yang et

Paraleptomitella sp. »

al., 2003, Choia sp. » Saetaspongia sp. and some
undetermined taxa. The newly discovered sponge
fossils not only enrich our knowledge of the
diversity and composition of the Balang Fauna but
also extend the geographic distribution of
Cambrian (Stage 4) sponges, as well as provide
new material for taxonomy. paleoecology and

taphonomy of Cambrian sponges.



