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Discovery of Permian tuff from the northern margin of the Qaidam Basin and its

geological implications

Abstract; Whether the Permian sedimentary records are still preserved in the northern Qaidam Basin is an open
issue with various viewpoints. Most regional geological correlations imply that those Permian successions have been
wholly eroded or that there is no Permian deposition in this area. These arguments were partly derived from the
contrasting interpretations of the age of the fossils obtained from the Zhabusagaxiu formation. Other scholars
consider that the lower unit of the Zhabusagaxiu formation, composed of alternating sandstone, mudstone, and
limestone, belongs to the Carboniferous. In contrast, its upper limestone member should be assigned an early
Permian sedimentary age, hinting that Permian successions are preserved in the northern Qaidam Basin. Therefore,
it is still unclear whether the Permian sedimentary records are still preserved in the northern Qaidam Basin. In this
study, the Keluke and Zhabusagaxiu formations in the Wanggaxiu-Dongdagou section were investigated in the field
and measured in detail, and several volcanic tuff interbeddings were identified. Zircon LA-ICP-MS U-Pb
geochronological studies were undertaken on zircons retrieved from a collected tuff sample. A high-precision
weighted mean age of 295+2 Ma ( MSWD =0.035) was obtained for the first time. This firstly reported age
estimate solidly constrains the existence of the Permian strata in the northern Qaidam Basin. This clue will provide
new insight into the following oil-gas exploration concerning the Permian successions and also provide a crucial limit
on the studies of Carboniferous-Permian global climate change and sea level change.
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Fig. 1  Simplified geological map of the northern margin of the Qaidam Basin ( modified from Sun et al. , 2022)

(a) Sketch tectonic map of mainland China; (b) Geologic map of the northeastern Qaidam Basin
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Fig. 2 Stratigraphic columns for representative sections in the northern Qaidam Basin ( The profiles are shown in Fig. 1; modified from

Sun et al. , 2022)
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®1 ERFUMRT_EBHHERKRESRA LA-ICP-MS U-Pb B RS HEIE
Table 1 LA-ICP-MS U-Pb dating data of zircons from a tuff of the Lower Permian in the Wanggaxiu area
i TLEHE/x107° U ] K 1L (i i i R 4 4%/ Ma
Ph Th 207Pb/206Pb 1o 207Pb/235E lo ZOBPb/238U 1o 207Pb/206Pb lo 207Pb/235U 1o 206Pb/238U 1o .‘L}_l'aﬂ]fg
| 8.1 96.2 124.1 0.8 0. 0539 0.0023 0.3489 0.0151 0. 0469 0.0011 368 94 304 11 296 7  97%
2 10.1 131.8 155.1 0.8 0. 0526 0. 0023 0.3365 0.0147 0. 0464 0.0011 313 97 295 11 292 7 99%
3 27.3 496.6 372.7 1.3 0.0528 0.0018 0.3398 0.0114 0. 0467 0.0010 318 74 297 9 295 6 99%
4 16.1 218.8 240.6 0.9 0.0528 0.0019 0.3423 0.0124 0.0471 0.0011 319 81 299 9 296 6 99%
5 6.8 102.3 98.5 1.0 0. 0527 0.0029 0.3377 0.0186 0. 0465 0.0011 315 122 295 14 293 7 99%
6 10.5 137.7 158.6 0.9 0. 0540 0. 0024 0. 3490 0.0154 0. 0469 0.0011 371 96 304 12 295 7 9%
7 13.5 241.8 193.2 1.3 0.0510 0. 0040 0.3263 0.0249 0. 0464 0.0013 240 170 287 19 293 8  98%
8 9.9 140.5 143.3 1.0 0.0523 0. 0022 0.3410 0.0141 0.0473 0.0011 300 92 298 11 298 7 100%
9 10.8 102.5 172.7 0.6 0. 0544 0.0021 0.3527 0.0137 0. 0471 0.0011 386 84 307 10 296 6  97%
10 15.9 175.3 249.3 0.7 0.0523 0.0016 0.3367 0.0106 0. 0467 0.0010 298 69 295 8 294 6 100%
11 21.5 250.8 332.6 0.8 0. 0545 0.0022 0.3512 0.0140 0. 0468 0.0011 390 87 306 11 295 6 96%
12 14.4 232.3 200.1 1.2 0. 0536 0.0017 0. 3468 0.0111 0. 0470 0.0010 352 70 302 8 296 6 98%
13 11.5 177.0 163.1 1. 0. 0535 0.0021 0. 3467 0.0133 0. 0470 0.0011 348 84 302 10 296 6  98%
14 6.4 80.0 96.5 0.8 0.0530 0.0028 0. 3409 0.0176 0. 0467 0.0011 327 114 298 13 294 7 9%
15 8.3 126.3 120.2 1.1 0.0534 0. 0026 0.3427 0.0166 0. 0466 0.0011 344 107 299 13 293 7 9RB%
16 13.9 199.9 208.3 1.0 0. 0504 0.0016 0. 3260 0.0107 0.0469 0.0010 215 73 287 8 295 6 97%
17 5.9 73.8 91.6 0.8 0. 0564 0. 0035 0.3653 0.0224 0. 0470 0.0012 467 132 316 17 296 7 93%
18 10.2 144.5 153.3 0.9 0. 0559 0. 0026 0.3614 0.0167 0. 0469 0.0011 449 101 313 12 295 7 9%
19 9.0 138.9 133.0 1.0 0. 0556 0.0032 0.3570 0. 0201 0. 0466 0.0011 437 122 310 15 293 7  9%4%
20 16.1 245.8 234.7 1.0 0. 0533 0.0016 0. 3450 0.0104 0. 0469 0.0010 343 66 301 8 296 6  98%
21 13.7 219.8 199.6 1.1 0.0533 0.0017 0.3439 0.0111 0. 0468 0.0010 341 71 300 8 295 6  98%
22 15.3 252.8 218.9 1.2 0.0528 0.0016 0.3422 0.0108 0. 0470 0.0010 322 69 299 8 296 6 99%
23 12.0 194.4 172.2 1.1 0. 0530 0. 0027 0.3429 0.0175 0. 0469 0.0011 329 113 299 13 296 7 9%
24 12.9 160.6 198.6 0.8 0. 0559 0. 0024 0.3595 0.0151 0. 0467 0.0011 446 91 312 11 294 7 94%
25 11.8 190.6 169.7 1.1 0. 0543 0. 0028 0.3506 0.0180 0. 0468 0.0011 384 112 305 14 295 7 9%
26 7.7 71.4 125.0 0. 0. 0542 0.0021 0.3514 0.0138 0. 0470 0.0011 379 85 306 10 296 6 97%
27 16.9 278.8 242.5 1.1 0. 0546 0.0031 0.3520 0.0199 0.0468 0.0011 395 123 306 15 295 7 96%
28 8.7 137.1 124.5 1.1 0.0513 0. 0028 0.3330 0.0180 0. 0471 0.0011 255 121 292 14 297 7 98%
29 15.6 251.1 223.0 1.1 0. 0536 0.0018 0. 3459 0.0115 0. 0468 0.0010 353 73 302 9 295 6 98%
30 7.1 90.7 109.1 0.8 0. 0530 0.0033 0.3429 0. 0209 0. 0469 0.0012 328 134 299 16 296 7 9%
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RV F5) TR LA B 2% 55 4 A 5 B R0 K L B IR
T BOE R A A B o BE R A (BT AR
1987) , WEZR YA Kl W 00 56, Xt 5 b o
ol A R K TR i — e, HR LA AR Y
A1 D) D KL A A S BT 5 TR O R R R

TR LAY R S RS SN, SR O
EATEEBR AR IZ X E L (4 KT 5%,
2000; Shen et al. , 2019; KA &% 2020; Hifl
fHSE, 2021), — Mk hy, S RWIEALFIEE
Streptognathodusisolatus B X BLAE R dr s, HXF
IO B4 46 56 A7y 298. 9+0. 15 Ma, K BLI Ik &L
iz 2 Pseudoschwagerina 19 Sphaeroschwagerina Hy
BRI R i Y A P AR e | NS I Y
WALAHE, EEm . LR AR Y 15 24 ik
SEART LN (TER A AE, 2020) I BEAT XS LA
R M EBR MR e & K Sk
Pseudoschwagerina 1 Sphaeroschwagerina 14 1 4 &
(HRFT5, 1987, T4, 2002), F W41 55
REN FER T S WU, fkir, D7k
S5 (2020) FEATHK I T L AT B AT A bR Al

BE R B Ik B g 25 Pseudoschwagerina
Sphaeroschwagerina, X EWH & &R WKWV IZ T
B = ALAG b5 AT AR EL T RE 2R 55 — A B X A
VR LA B AR FEH N R TR R A
Pseudoschwagerina i Sphaeroschwagerina ( FHiFH H
Jiw 7= JRr, 1978), [AIARUESE T LA B A% 55 410 58
ERIHAAT &5, X W5 KNS TR 295+
2 Ma FOBEIK FAF I — 3

SR B, A0 B R R E 2 55 TS 2 2R 3R
Wi, Sk ARZHIGM X AR AM_SFR (M
G A ML RFA) AEL TR (K 2,
K3), BREEMET-IBMIH, ka5 0HE
RRAEAR g 2L I (0 8 DU s e R R JE K A (M
Me45, 2014; PRELELSE, 2016), — & Z MW &
UURRIAI W, 7T LAA S HL A6 5% 20 35 41 K #B U0 AR T
TR, T e v 2 AR TR A A kA A T
Bl st RN R B T o A W) BRI A IE, X
SRR WY, S8 IR KR 4 b S 1Y A0 KR R RE 7R 55
MG L Ew At 2R —SIMIIR, HEZ
ANFIT & Bk s e 2, Blan A Ry & (BT
MFTEEE R, 1986) , DL Kt U8 A& B B9 $L A6 1% 7%
75, A ST B 2 s S8 I8 K F L b 2 /Y T
AR -8 A - KA iR & DORRIE 3¢ 1 e
T —I & i 5 X FC 4 oKk )1 i 2l AR OC i e
o R A (B o A B B, 20065 P B MG AE,
2014) , X HDCR M2 2 F [F] A 2 4 2 2 1 AF 58 6
BERAE N Z R XU B AR R L,
1R e B VI B o N O W A RV T 20
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RETBRZ R R T =& 2w, Wl 5 ZeMl ¢ T
B R DX 380} B B2 {36 3 22 1 b 2 A AR 2R A B . TR
FE AR SR X2 2 B KA R b BT R B A AT
(U-Th) /He M H AR AR 0 HH X AF 58 (%=
JRESE, 2022), AT LI 48 Ik K b 24 1 A b
B EE R, BRARLTZXKE (B ARE
MidbZx) Rz CE P R E PR L) 5,

5 i

(1) FELEIR A Z AL 2R HE 7% 55 R R &) il
AR MR A, IR T 2952 Ma YN
PR AEE , SAERER THEBAKE——& 4D
AR (~299 Ma) .

(2) AR Z50H0 T 2 F B LA 5% 2% 55 4L T AT
BT R & R, S R Ib &l A nl
ERE S RN AH b Z

(3) SEIKAK A AL S O/ A7 1Y 3% 28 H 58 % 1 1
Amctit—R S P RIe %, RIE ST KA
IR — " UL A5 A 3 L 2 it
AR AR M2 20,

Higt: 268 R 52 R TIZARAH KA
F, ERREBRM, LRRHBERTRERLE
MERIFFEL, LEASHBAGARR SN
WE, MARHES T LERIEN T HE M

2
H
N
H
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