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Internal-wave and internal-tide deposits in the Cambrian Qiongzhusi
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Abstract The sedimentary environment and facies of the Cambrian Terreneuvian-Qiandongian
Qiongzhusi Formation in central Yunnan Province are crucial for understanding the regional stratigraphic
evolution. They hold significant implications for constraining the formation of phosphate deposits in the

underlying Meishucun Formation, the development of shale gas reservoirs and preservation of the
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Chengjiang fauna within the Qiongzhusi Formation, and the recognition of depositional environments in the
overlying Canglangpu Formation. This study focuses on analyzing sedimentary structures and paleocurrent
patterns from the Erjie field profile in the Jinning area, central Yunnan Province, based on detailed field
observations. The findings indicate that: (1) The Qiongzhusi Formation in the Jinning area exhibits
characteristics of ponded turbidity current deposits, such as repeated Bouma sequences A, recurrent
parallel beddings, and relatively thick mudstone caps. (2) Contourite are ubiquitous, associated with
bidirectional and unidirectional cross-bedding as well as wave-ripple lamination. (3) Paleocurrent data
reveal six dominant and subdominant orientations, forming three nearly opposite pairs: 50° vs. 213°,
111° vs. 292°, and 171° vs. 341°; and (4) rose diagrams of paleocurrents from individual bidirectional
cross-beds display marked asymmetry. Through comprehensive analysis of sedimentary environments,
paleogeography, and interactions of sedimentary flows, it is suggested that the Qiongzhusi Formation was
likely deposited in a deep-water ponded basin characterized by widespread contour current deposits, as
well as internal-wave and internal-tidal deposits induced by deep-water contour currents.

Key words ponded basin, contour current deposits, internal-wave and internal-tide deposits,
palaeocurrent analyses, Qiongzhusi Formation, central Yunnan Province
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Fig. 1 Regional geological background of central Yunnan Province
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Fig. 2 Comprehensive sectional diagram of the Qiongzhusi Formation, central Yunnan Province
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Fig. 3 Geological profile structure and sedimentary characteristics of ponded turbidity currents

in the Qiongzhusi Formation, central Yunnan Province
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Fig. 4 Vertical sequence of the Shiyantou member of Qiongzhusi Formation in Erjie section, Jinning area, central Yunnan Province
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Fig.5 Sedimentary structures of the Shiyantou member of Qiongzhusi Formation in Erjie section, Jinning area, central Yunnan Province
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Table 1 Paleocurrent data of the Qiongzhusi Formation, Erjie Section, Jinning area, central Yunnan Province
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88°,31°,90° £27°,86° £ 26°,85° £ 25°,95° £ 24°,
145° 215> @ 82°,£21°,110° £22°,94° £ 22°,84° £ 22° ,92° £ 21°,

1 86° £ 20°,91° £ 19°,77° £ 20°,71° £ 17°

61°£26°,58° £22°,53° £22°,51° £21°,58° £ 18°,
40° £19°,55° £ 17°,68° £ 13°,43° £ 20°,49° £ 20°,
43° £ 18°,47° £ 16°,41° £20°,31° £ 20°

181° £24°,186° £24°,190° £ 29°,183° £ 28°,

213°£13°,224° £ 16°,219° £ 20°,215° £ 19°,

145° 2 15° (@
181° £ 30°,170° £ 25°,156° 2. 20° 206° £ 19°,197° £ 12°,175° /. 8°
2 ussise @ 192° 7 9°,200° 2 15°,185° 2 10°,198° /. 9°, 242° 7 14° 235° £ 21°,234° /£ 12° ,208° £/ 19°
184° £ 18°,160° £ 17°,180° £ 21° ,155° 2 21° 215° £ 19°,218° £ 19°,219° £ 6°,175° £/ 7°
131° £ 16°,122° £.20°,118° £ 17°,124° £ 19° ,107° £.20°,  118° ~7°, 111° ~13°, 101° ~10°, 109° /10°,
3 148°,10° (D 121°.220°,122° £ 20°,107° £ 19°,108° £ 16°,112° £ 19°,  82° £ 14°,104° £ 14° 111° £ 13°,80° £ 13°,71° £ 15°,
112° £ 12°,105° £ 15° ,98° £ 17° 86° £ 12°,64° £ 6°,57° £ 12°,66° £ 13°
4 L1 @ 191° £ 8°,198° £ 5°,210° £ 8°,205° £/ 9° ,203° £ 12°, 291° £ 11°,307° £ 14°,294° / 16°,290° / 14°
207° £ 13°,208° £ 13° 275° £ 13°,260° £ 15°,273° /£ 15°
el @ 126° £ 14°, 130° £ 10°, 152° £ 12°, 143° £ 19°, 124° £ 19°,  62° /. 7°,33° £ 4°,105° 2 1°,130° 2. 8°,93° £ 11°,
126° 2. 8°,134° £ 12° ,130° £ 18°,158° /. 22° ,170° £ 20° 15° £.5°,81° £.3°,105° £.9°,164° £ 12° ,187° £ 10°
5 178° £ 21°,182° £ 26°,163° £ 25° ,184° / 28° 199° £ 12°,200° £ 17°,167° £ 14° ,200° £ 19°
154°211° @ 166° £24°,160° 2.29°,164° £ 30°,170° £ 29° 175° £ 13°,162° £ 19° ,169° £ 20°,178° £ 19°
164° £ 29° | 168° £ 32° ,132° £.27° | 115° /. 25° 169° £ 18°,176° £ 21°,119° £ 18°,92° / 19°
154°211° (D 158° £ 11°,164° £.29° 157° £ 29° 168° £ 29° 170° £ 32°  265° £ 3°,173° 2 19°,162° 2 18°,180° £ 20° ,180° / 23°
6
154°211° @ 113°£11°,112° 2 18°,88° £ 13°,122° £ 22° 40° £ 6°,83° £ 10°,35° £ 12°,101° £ 12°
128°,25° (D 163°£31°,157° £.30°,155° £ 34° | 160° £ 31°,148° £ 25°  213° £ 17°,209° £ 14° 195° / 15°,195° £ 20° ,224° / §°
7
128°,25° (@  76°/14°,104° £.9°,110° 2.9°,100° / 25° 344° £ 20°,322° £ 18°,315° £ 16°,28° / 12°
106° £ 18°,118° £ 16°, 118° £ 18°, 114° £ 19°,99° / 19°,  335° £ 6°, 297° £.5°, 297° £ 7°, 304° £ 4°, 344° /8°,
90° £ 21°,95° £ 18°,90° £ 21°,95° £ 21°, 102° £ 18°, 3°,10°,344.10°,3° 2 10°,6° 2 8°,337° /. 7°,328° £/ 6°,
e L2 @ 105° £ 18°,102° 2 18°,104° £ 16°,104° £ 11°,110° £ 17°,  337° £7°, 335° £.8°, 311° £ 12°, 312° £.6°, 333° 2. 6°,
; 107° £ 199, 84° £ 16°, 78° £/ 14°, 74° £ 16°,75° £15°, 336°,14°, 334°,15°, 342°,16°, 340° 2 16°,
¢ 75°,.19°,83° £ 18°, 85° £ 15°, 105° /£ 14°, 96° 2 17°,  354° £ 15° 346° £ 23° 336° £ 13°,323° £ 6°,337° £ 10°,
109° £ 19°,112° £ 20°,108° 2 21° 334° £ 5°,326° £ 3°,338° £ 4°
135° £ 31°,136° £ 34°,134° £ 31°,139° £ 30°,129° £ 30°,  94° 2 11°,169° £ 13°,166° 2 11°, 178° £ 12°,153° 2.9°,
s @ 125° £ 31°,125° £ 29°,122° £.32°,120° £ 30°,121° £ 27°,  144° £.9° 148° £7°,132° £ 10°, 126° £ 8°, 144° / 4°,

117° £29°,118° £29°,125° £ 30°,124° £ 22° ,127° £ 22°,
120° 2 27°

121° £.6°, 125° £ 6°, 141° £8°, 180° ~3°, 208° ~4°,
132° £ 4°
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Fig. 6 Paleocurrent rose diagrams of the Qiongzhusi Formation, Jinning area, central Yunnan Province
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Fig. 7 Paleocurrent rose diagrams of single cross-bedding of the Qiongzhusi Formation

in Erjie section, Jinning area, central Yunnan Province
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JEIRGE A AT 0UA S R R R AR A, i
K, KRR B SCRE S BUR Y AR I R
ATV A6 T 7K TP Y A0, OBH 26 A N SRAL 5 8 i
FAFRE T3z b o U b X AT S 2H TR
WIS, AL TE P RS Sk L Bz 0E]), S E
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Fig. 8 Deep—water ponded basin model in carbonate platform of the early Cambrian, upper Yangtze region

(modified from Zhou et al., 2017)
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HOET— Bl oy 2 il PR DA (246 5%, 2012;

SCMRAE, 2020), 454 VLB TR T 0 A AR 1L
(& 3=d), 5547 =5 4 TR B A fe K i 12 T 47 ik
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Fig. 9 Sedimentary model for internal-wave and internal-tide of the upper part

of Shiyantou member of Qiongzhusi Formation, central Yunnan Province
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