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in the Daxinshan area of Luquan
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Fig.4 Suspected skeletal fossil features from the Qiongzhusi Formation in the Pude area of Luquan

(a) outcrop; (b) suspected skeletal fossil specimens; (¢-n) fossil X-ray fluorescence (XRF) scanning for element content



55 634]

R AE2 PO AR R X FERGE AT <5 4L A AT ) e B

iy

X 2085

A ATE R BIRIR O T IUS A BLEE DL A A
PER RS ST R A SRS T 1A R 1k (BT
IE—2DAT5E . ABAUHY K B R it — 2B 0F 5 40 A
B TR A IR SR BT ) A 7 e S A A e g
ST O R R AN UREL T S 24
P IR A 2 K, O AR R T JE AL NI
HuBRA AR Z LR
42 IEHMIRFT L RMEHFHEN

PR TAERIE R B2 UL 18 25 R AR, P i 2
ARBEE R T AR, 8 B 2 SO T
PERHL A, WA THES A AR & R, SR T T
TAEE VLD IR . AR B PR A1 A5, S
FRAIEL 60 kem , AMUSSH T, AL AT IR AT UL R 2
o, ELERE B35 44 1 5 RESHAL RS AE 5 XA 10 k™ (4
AE4—5 |, B A AL RS AEHE E AR AEN], R —AF—
J3E B Y J] A0 TR B R MR 2 e B A 1) B s ), O
RO X TR WP T K AR A T B M, D Y R
Forfe it T ERRL

5 4Eip

(1) ZER T I —ilF T RGN
3k BURJZ TR COB D Bt 50U R IR 4 5 2 AR A=
YA AT B FE TR W WA 2 A o R A
e F BT g% [R/NE B B (Kunmingella douvillei) |
H (R & Ff) | HE 48 12 (Conotheca sp.) | M K 1L
W (Maotianshania sp.) . & YL i i U1 (Kutorgina
chengjiangensis) . 8 ¥F (Branchiocaris sp.) . i1 H
(Vetulicola sp.) Ui S5 3 Mt (Eoredlichia sp.) % 1.
A CRAF)

(2) = B AR M Pty /] — 2 S & BB E L
HAYAT 2O SR Ca Cr P, S B A
IR BANF] (Fe (ST fE AR #E— 28 K4 S WIE

(3) = BRI T L — B 8 — 1 e AR AT
SERE AP 2 AL Sk 0, ST R, AT BA B BIFSE
L SCHVRRE 8, A7 BE7E 2o e os D <7 5 — A
FER e AR OB IL—E 18R

Bt THRFERHBREAR-LIRRBET
XRF2# BN, FIMFE T = b A& R 54
EHBEIARIF, IO EHATRITOH B, FH
FRRBT ZRASAERL, EL—SFRTFERS
R

2% 30k (References)

(1] FHCh, £, 2 PR RS RE—AR A Y= S AR Y b B
X W55 M) B« = m B H AL, 2006: 1-347. [ Dong Zhi-
zhong, Wang Wei. The Cambrian-Triassic conodont faunas
in Yunnan, China: Correlative biostratigraphy and the study of
palacobiogeographic  province of conodont[M]. Kunming:
Yunnan Science and Technology Publishing House, 2006: 1-347. ]

(2] 9ESC. i B TR B S AR A SRR, [ s B2
BEBEdt , 1980,2(1) :75-92. [ Jiang Zhiwen. The Meishucun stage
and fauna of the Jinning county, Yunnan[J]. Bulletin of the Chi-
nese Academy of Geological Sciences, 1980, 2(1): 75-92. |

(3] ZEME. Bulfbq SHRRA TR AR —ER R AL NS
INFAL AT SER[T]. MBS, 1991,37(3) : 214-220. [ Li Ri-
hui. Trace fossils and the Sinian-Cambrian boundary in the Mei-
shucun section, eastern Yunnan, China, and their relations to small
shelly fossils[J]. Geological Review, 1991, 37(3): 214-220. |

(4] ZEUke, JER, FEI, 45 . 24 iy IR A AL D). B2
i 4R , 2022, 68 (2/3) : 169-187. [Yuan Xunlai, Pang Ke, Tang
Qing, et al. The origin and early evolution of complex organisms
[J]. Chinese Science Bulletin, 2022, 68(2/3): 169-187. ]

(5] XU, 28, IMA AR, 5. T 5 T ORI AT i ).
DU R 1 5T, 2018, 38 (1) : 37-40. [ Liu Junping, Li Jing,
Sun Baidong, et al. The discovery of new fossil species in the
Yimen region, central Yunnan[J]. Sedimentary Geology and Teth-
yan Geology, 2018, 38(1): 37-40. ]

(6] XUZF, Zf, 46,5 5 1 T IXC R AT E s H 2 AT 1Y
B R S). DUV R 5, 2019, 39(4) : 57-64,,70.
[ Liu Junping, Li Jing, Wang Wei, et al. The discovery and signifi-
cance of the fossils from the Early Precambrian strata in the
Yimen region, central Yunnan[J]. Sedimentary Geology and Teth-
yan Geology, 2019, 39(4): 57-64, 70. ]

(7] XVZESF-, BXUL48 , PhAaRe, 45 . T IR 4 el s LI I 4
ARAGAT 19 5 0 B R B SC[T). b ITIE ¥, 2022, 68 (1) : 281-
286. [ Liu Junping, Zhao Jiangtai, Sun Zaibo, et al. Discovery and
environmental significance of the discoid fossil from the Paleopro-
terozoic Liangshan Formation in southwestern margin of Yangtze
[J]. Geological Review, 2022, 68(1): 281-286. ]

(8] XUZEF-, XA, Z24eR), 45 . ¥ Pigkhoodd S8 1L 41 MISS
Hay 3 1Y A2 BB HG o B AR R (D). HB B R 0T, 2023, 69 (2)
461-468. [ Liu Junping, Liu Weidong, Li Weike, et al. Discovery
and paleoenvironment significance of the MISS from the
Mesoproterozoic Heishan Formation in the western margin of the
Yangtze[J]. Geological Review, 2023, 69(2): 461-468. |

[9] LiuJP, Song S C, Wang W, et al. Protoconodont fossils for refin-
ing the Cambrian bottom and the contribution to shale gas forma-
tion along the southwest margin of Yangtze Block[J]. China Ge-
ology, 2020, 3(4): 558-566.

[10] LiuJ P, Tian S M, Zhu X Z, et al. Discovery of rhyolitic tuffa-

ceous slate in the southwestern margin of Yangtze Craton: Zir-



2086 AR S 4 B2t
con U-Pb ages (2491 Ma) and tectonic-thermal events[J]. China [21] A, BB B, 55 e K g #E e

[11]

[13]

[14]

[15]

[16]

[18]

Geology, 2021, 4(4): 616-629.
Liu J P, Yin W, Yang S P, et al. Response to the Lomagundi—
Jatuli Event in the southwestern margin of the Yangtze Plate: Evi-
dence from the carbon and oxygen isotopes of the Paleoprotero-
zoic Yongjingshao Formation[J]. China Geology, 2023, 6(1):
50-60.
R HFE AR S0, A MERR H T B T IR BT 5 41 U-PD
AR R RTIER 4 JER IR, P IRIRRE
HiBRFH2#,2009,39(8) : 1105-1111. [ Zhu Rixiang, Li Xianhua,
Hou Xianguang, et al. SIMS U-Pb zircon age of a tuff layer in
the Meishucun section, Yunnan, southwest China: Constraint on
the age of the Precambrian-Cambrian boundary[J]. Science
China: Earth Sciences, 2009, 39(8): 1105-1111. ]
Knoll A H, Carroll S B. Early animal evolution: Emerging views
from comparative biology and geology[J]. Science, 1999, 284
(5423): 2129-2137.
i, R FE R, MR S IS HLIX R B AT S AL AR
AR BRI e )] Sl BN T, 2023, 10(3) + 55-63.
[ Xie Nan, Song Jiaqi, Bai Dong, et al. Characteristics of fluid
inclusions and accumulation stages of Sinian Dengying Forma-
tion in Penglai area, central Sichuan[J]. Unconventional Oil &
Gas, 2023, 10(3): 55-63. ]
ArPAREIDT . R M DX L0 A R A DL T2 TR TUA 2
CH RS AR R 2R (], AR R LA, 2023,10(3) - 64-
73. [He Meipeng. Development characteristics and gas-bearing
factors of high-quality shallow ordinary-pressure shale reservoirs
in Wufeng-Longmaxi Formation in Wulong area[J]. Unconven-
tional Oil & Gas, 2023, 10(3): 64-73. |
B A S IRTEIL, . R TR BRI R
—FER R A LML), HoT2A R, 1980,54(2) : 95-111. [Luo
Huilin, Jiang Zhiwen, Xu Zhongjiu, et al. On the Sinian-Cambrian
boundary of Meishucun and Wangjiawan, Jinning county, Yunnan
[J]. Acta Geologica Sinica, 1980, 54(2): 95-111. ]
Wh B, 2 JOE A2, 45 2 AR AR R SR R VL S B
M]. EEBH . = ¥ BH4E% H At , 2022, [Chen Liangzhong, Luo
Huilin, Hu Shixue, et al. Early Cambrian Chengjiang fauna in
eastern Yunnan China[M]. Kunming: Yunnan Science and Tech-
nology Press, 2022. ]
Antcliffe ] B, Callow R H T, Brasier M D. Giving the early fos-
sil record of sponges a squeeze[J]. Biological Reviews, 2014, 89
(4): 972-1004.
Luo C, Zhao F C, Zeng H. The first report of a vauxiid sponge
from the Cambrian Chengjiang biota[J]. Journal of Paleontology,
2020, 94(1): 28-33.
LA okt R . S X R AR DU SR TT &
FARD. B B, 2023,10(1) : 1-10. [Wang Xiangzeng,
Zhang Jianfeng, Hao Shiyan. Key technologies of continental
shale gas exploration and development in Yan'an area[J]. Uncon-
ventional Oil & Gas, 2023, 10(1): 1-10. ]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[32]

JEEA[D). T EFR  BERFRE,2019,49(10) : 1455-1490. [ Zhu
Maoyan, Zhao Fangchen, Yin Zongjun, et al. The Cambrian
explosion: Advances and perspectives from China[J]. Science
China: Earth Sciences, 2019, 49(10): 1455-1490. ]

Tang Q, Pang K, Li G J, et al. One-billion-year-old epibionts
highlight symbiotic ecological interactions in early eukaryote
evolution[J]. Gondwana Research, 2021, 97: 22-33.

Hu S X, Erdtmann B D, Steiner M, et al. Malongitubus: A possi-
ble pterobranch hemichordate from the early Cambrian of South
China[J]. Journal of Paleontology, 2018, 92(Special 1): 26-32.
Maletz J. Tracing the evolutionary origins of the Hemichordata
(Enteropneusta and Pterobranchia)[J]. Palacoworld, 2019, 28(1/
2): 58-72.

Ou Q, Han J, Zhang Z F, et al. Three Cambrian fossils assem-
bled into an extinct body plan of cnidarian affinity[J]. Proceed-
ings of the National Academy of Sciences of the United States of
America, 2017, 114(33): 8835-8840.

Chen Z, Zhou C M, Meyer M, et al. Trace fossil evidence for
Ediacaran bilaterian animals with complex behaviors[J]. Pre-
cambrian Research, 2013, 224: 690-701.

JBH B RIRE, A/ IB S L U F M SR 2% DU RS D 5
JEE A REAEB 5T (0], AR H BN A, 2023, 10(2) : 49-56. [Gong
Yue, Gao Hequn, Li Xiaoyue, et al. Study on the distribution
characteristics of occurrence modes of shale gas in the Sichuan
Basin and its periphery[J]. Unconventional Oil & Gas, 2023, 10
(2): 49-56. ]

Liu J P, Li M, Tang F, et al. New benthic fossils from the Late
Ediacaran strata of southwestern China[J]. Acta Geologica Sini-
ca, 2024, 98(2): 311-323.

AN 3R, T T T EREMIX SRR IUA &
R EER R DO L IF N BI]. A A HT, 2023, 44
(1) : 93-102. [Shi Gang, Gong Zan, Huang Ning, et al. The
main controlling factors of the gas content in the Permian
Dalong Formation of the Xuanjing area, the Lower Yangtze re-
gion: A case study of Gangdi 1 well[J]. East China Geology,
2023, 44(1): 93-102. |

LSO BRI A7 0, 55 7 AR UM i S 1Ly i DX 33 4
BRAGSE R R R L[], AR ML, 2022, 43 (4) : 503-513.
[Hong Wentao, Chu Pingli, Yang Shengdu, et al. Geochemistry
and palaeoenvironment implications of the Fuquanshan diato-
mite deposit in the Shengzhou region, eastern Zhejiang province
[J]. East China Geology, 2022, 43(4): 503-513. |

TR BREDG, RIS L BT bSO A O S T A
A B AN (], EAHB B, 2022, 43 (3) £ 345-354.
[ Zhang Jing, Chen Guoguang, Zhang Xiaodong, et al. Suitabili-
ty evaluation of agricultural production in Ninghua county based
on geological survey achievements[J].
2022, 43(3): 345-354. |

LiuJ P, Gao Z Y, Zhou J X, et al. Diagenetic and metallogenic

East China Geology,



Foll VA2 ORI X FERGE AT P 4L AT ) A SR S 2087

responses to the Late Paleoproterozoic breakup of the Columbia 999. [Liu Junping, Duan Xiangdong, Zeng Wentao, et al. New

Supercontinent on the western margin of the Yangtze Block, SW clues for mineral resources exploration of the Triassic Shezi For-

China[J]. Ore Geology Reviews, 2024, 166: 105907. mation in Luquan area, central Yunnan[J]. Geotectonica et
[33] XUZE, Bl AR, 0 SCHs, 55 . PR IX =& R & P Metallogenia, 2024, 48(5): 991-999. ]

PRI A AR R )], KM T S 2, 2024, 48(5) 1 991-
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Abstract: [Objective] To discover fossil habitats that can be compared with the Chengjiang biota in the lower
Cambrian Qiongzhusi Formation, regional stratigraphic correlation, and further reveal the life evolution of early Cam-
brian organisms, important paleontological fossil evidence is provided.[ Methods] The study focuses on the macrobiot-
ic fossils developed in the dark gray sandy shale of the lower Cambrian Qiongzhusi Formation. Fine profile surveys,
fossil identification, electron probes, scanning electron microscopy, X-ray fluorescence (XRF) testing, and other
analyses were conducted to explore the geological significance of the newly discovered macrobiotic fossils.[ Results ]
The main types of fossils in Daxinshan include Kunmingella douvillei, pest ichnology, Conotheca sp., Maotianshania
sp., Kutorgina chengjiangensis, Branchiocaris sp., Vetulicola sp., Eoredlichia sp., and fossil leguminosae (unknown
species). In addition, suspected skeletal fossils have been discovered at the same level in the Pude area. XRF
scanning shows that the fossils contain relatively high concentrations of Ca, Cr, and P and are significantly different
from the composition of the surrounding rock (Fe, S, Ti). Ca and P are the main constituent elements of skeletal
fossils. The fossils in the Daxinshan Pude area are not only well preserved and relatively abundant, but also have a
large number of individual and diverse species. [ Conclusions and Prospects ] Transportation to the fossil site is con-

venient. Moreover, the occurrence of the fossils is relatively low compared to the "Chengjiang biota, " which has re-
search significance and scientific popularization value. Thus, it is possible to establish a second early Cambrian biota
in the Luquan area of central Yunnan: the Daxinshan Pude biota. This discovery provides important paleontological
fossil research materials for studying the patterns, scope, recovery, paleoenvironmental evolution, and stratigraphic
regional correlation of early Cambrian biological activities.

Key words: Chengjiang biota; bone fossils; lower Cambrian; Qiongzhusi Formation; Luquan area



