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Abstract

Detailed lithostratigraphy of the Lower Cambrian in South China, composed mostly of phos-
phorite and carbonate, is analyzed at the Xiaolantian section in the Chengjiang area, Yunnan.
Six distinct lithostratigraphic units (Units 1 to 6 in ascending order) are recognized in the small
shelly fossil (SSF)-bearing Zhongyicun Member, together with one particular terrigenous clastic
unit (Unit 3) in the middle. Sedimentary features of these beds indicate that they were depos-
ited in shallow marine settings in off-shore to upper slope of the Kangdian rift-related basin in
western South China. The lithostratigraphy of the Xiaolantian section correlates not only with
those of the neighboring sections at Hongjiachong and Maotianshan in Chengjiang, but also with
those of five other sections (Meishucun, Wangjiawan, Xiaohuangcaoling, Zhujiaqing, and Laolin)
in Yunnan. This regional correlation highlights a particular unit composed of terrigenous clastics
solely in the middle of the Zhongyicun Member, e.g., Unit 3 of the Xiaolantian section. This unit
serves as a useful key bed for a lithostatigraphical correlation within the basin because a similar
unit (interval) was recognized at the same horizon in seven other sections in Yunnan. This key
bed and its stratigraphic horizon are noteworthy, as this marks a significant horizon of SSF zone
boundary; i.e., between the Anabarites trisulcatus—Protohertzina anabarica Zone and the Para-
globorilus subglobosus—Purella squamulosa Zone of the Terreneuvian, Lower Cambrian.
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Fig. 1 General stratigraphic subdivision of the Cambrian and SSF Assemblage Zone(s) of the Terreneuvian. A: Frame-

work of Cambrian stratigraphic subdivision (Cohen et al., 2013) with carbon isotope curve of carbonates (modified
from Zhu et al., 2006) and horizons of representative fossil fauna-biota. Note that the lowermost Cambrian yields
only SSFs, except for deworm-like Vittatusivermis annularius, which is the oldest Cambrian soft-bodied animal
fossil ever reported (Zhang et al., 2017; scale bar: 10 mm). B: SSF zonation of the Terreneuvian (lowermost
Cambrian) established in South China (Steiner et al., 2007) and SSF diversity change (number of genera; Li et
al., 2007). The first major diversification of SSF occurred during the Fortunian around the boundary between
Anabarites trisulcatus—Protohertzina anabarica | Paragloborilus subglobosus—Purella squamulosa assemblage zones.
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Fig. 2 Cambrian paleogeographic map of eastern Yun-
nan, South China (simplified from Wu and Li,
2002; Zhu et al., 2003). A: In western South
China, continental rifting occurred in the late
Proterozoic, forming the N-S-trending Kangdian
basin in eastern Yunnan and southern Sichuan
(yellow area), where thick phosphorite-bearing
strata were deposited during the Ediacaran and
early Cambrian. Phosphorite deposited inten-
sively in embayments of the basin. B: Eastern
Yunnan was located at the south margin of the
basin with various depositional settings within
shallow marine environments. The depths of the
depositional settings are indicated in shades of
blue with isopach intervals of 50 m. Especially
in the shallow settings, where SSF-bearing the
lowermost Cambrian were deposited continu-
ously, detailed lithostratigraphic research was
conducted in many sections. Meishucun section
was known as the stratotype section of Ediaca-
ran-Cambrian boundary in China.
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Fig. 3 Distribution of Ediacaran and Cambrian strata
in eastern Yunnan, with standard stratigraphic
subdivision of the Lower Cambrian in Yunnan
(Luo et al., 1984). The Zhongyicun Member, in
the middle of the Zhujiaqing Formation, is com-
posed of bedded phosphorite and carbonate, with
many SSF.
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Fig. 4 Stratigraphic columns of the Lowermost Cambrian at eight representative sections in eastern Yunnan. DB:
Daibu Member, ZYC: Zhongyicun Member, DH: Dahai Member, SYT: Shiyantou Formation. Note that the
thickness of SSF-bearing phosphorite (dark brown) of the Zhongyicun Member changes laterally among these

sections.
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Fig. 5

Outcrop views of Xiaolantian section (Fig. 3). A: Distant view with the boundary between the Daibu Member and

the overlying Zhongyicun Member exposed in the lower half of the section, (a person as a scale at upper right). B:
bedded phosphatic dolomite of Unit 1. C: phosphorite of Unit 2. D, E: boundaries of Units 4 and 5 and of Units 5

and 6 in the upper part of the section.
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Fig. 7 Outcrop and microscopic views Unit 3. A: Unit 3, 110 cm thick; mainly composed of dolomite, with two black mud-
stone beds B (top) and D (bottom). Photomicrographs of the black mudstones of C and E (scale bar: 500 pm).
Brown: phosphorite; white: quartz; vari-colored: dolomite; black: black organic matters and rock fragments.
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Fig. 8 Lithostratigraphic correlation of Zhongyicun Member between Xiaolantian and the neighboring Hongjiachong
sections. Both sections resemble each other in thickness and lithological features. Photomicrographs of all unit
are shown next to the columns (scale bar: 400 um). Mineral abbreviations: P: phosphorite, Qtz: quartz, Ms: mus-
covite. Unique terrigenous clastic horizon (Fig. 7) in the middle of Zhongyicun Member serves as a key bed for
regional correlation.
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Fig. 9 High-resolution correlation of mid-Zhongyicun key bed interval (Unit 3) among seven sections in eastern

Yunnan. The key bed changes from sandy in relatively shallow facies to muddy in deep basin facies.
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Fig. 10 Lithostratigraphic correlation of Zhongyicun Member at seven sections in eastern Yunnan. Note that thickness,
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B AT E DO TRBEEOR VR & Gl S
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VIL. £ & &
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YEDOx AT 57z FOFER, DT oHAA
SN2
(1) NEHYZ ¥ 2 v oh#ENEREIE, ) Uk

AR ERELEKAENES
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