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Carbon and oxygen isotope composition of carbonatic rock from the
Middle Permian—Lower Triassic in Chuanxi area
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Abstract For the Middle Permian—Lower Triassic marine carbonate rocks in Chuanxi area, the author analyzed the carbon and
oxygen isotope three cross—sectional data and calculated the Z value and the ancient temperature in combination with sedimentary
facies and paleo organisms to systematically study the carbon and oxygen isotopic characteristics of carbonate rocks in the region and
the paleo environment. The results show that the value of 6°C varies from —3.90%0 to 2.80%o in the study area, mainly concentrated
between —2.80%0 and 2.80%0, and —0.04%0 on average; The value of 80 varies from —9.70%0 to —1.80%0¢, mainly concentrated
between —8%o and —4%o, and —6.60%0 on average. Through calculation and analysis of the Z value and the paleo temperature it can
be seen that Middle Permian—Lower Triassic in Chuanxi area was basically in the marine environment with seawater temperature
between 8.8 and 68.4°C and the main distribution range 16 to 33°C. The study area basically belonged to the warm or hot tropical
climate and experienced three major cycles of sea level changes: Qixia period to the Maokou period, Wujiaping middle period to
Changxin period, and Feixianguan period to Jialingjiang period.

Keywords Chuanxi area; Middle Permian—Lower Triassic; carbon and oxygen isotopes; paleo environment
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Fig. 1 Tectonic geological sketch in the study area
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Results for carbon and oxygen samples collected from each section in Chuanxi

M2 R a— e I

FE G5 HhJ 8" Couss /%0 8" Ovs/ %0 VAL W IEJGS8" O/ %0 RLIE/C
6-22-1 Tf -3.8 -84 115.33 — 60.0
6-5-1 Pm 0 -8.0 123.32 -2.75 28.4
6-6-1 P:m -0.1 -7.9 123.16 -2.65 27.9
6-7-1 Pm -23 -9.0 118.11 -3.75 33.3
6-9-1 Pm -2.9 -7.6 117.58 -2.35 26.4
6-10~1 P:m 2.5 -3.4 130.73 1.85 8.8
6-31-2 P:m 2.0 -9.0 126.91 -3.75 33.3
6-32-1 Py 2.2 -9.7 126.98 -4.45 37.0
6-33-1 Py -2.6 -5.5 119.24 -0.25 17.0
6-49-1 Py -0.4 -5.9 123.54 -0.65 18.7
6-64-1 Pyq -3.4 -5.0 117.85 0.25 15.0
6-68-1 P.q -39 -75 115.58 -2.25 26.0

EAS— JTil

FEh o )2 8" /%0 8" Opon/ %o Z{8 BEIEJG 8" Ovon/ %0 TRIE/C
5-10~1 Tjj -0.4 -2.8 125.09 — 28.6
5-12-1 Tjj -0.4 -3.8 124.59 — 33.6
5-11-1 Tf -0.6 -1.8 125.17 — 23.9
5-13-1 Tf -2.8 -6.6 118.28 — 49.0
5-14-1 Tf 0.2 -7.8 123.83 — 56.2
5-18-1 Psc -2.5 -7.8 118.30 -2.55 27.4
5-20-1 P:m 2.4 -6.5 128.98 -1.25 21.4
5-22-1 Pxm 1.9 -4.8 128.80 0.45 14.1

B — I T

KT i) 8" Cn/ %o 8" 0pun %0 Z{8 WEIEJG8" Opnn/%0  URIE/C
4-13-1 Tjj 0.7 -6.2 125.65 — 46.7
4-14-1 Tjj -15 -75 120.49 — 54.4
4-18-1 Tjj -1.5 -85 120.00 — 60.6
4-20-1 Tf -0.5 -8.2 122.19 — 58.7

4-105-2 Tf -1.1 -9.7 120.22 — 68.4

4-107-1 Tf 1.0 -8.0 125.36 — 57.4
4-21-1 P -3.7 -5.4 117.03 -0.15 16.6
4-22-1 Pic 1.7 -4.4 128.59 0.85 12.6
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FE i )= 8" Crun/ Yoo 8" Ovn/ %o Z1H W IEJG8" Oun/ %o TRLIEIC
4-23-1 P 2.3 -5.4 129.32 -0.15 16.6
4-24-1 P 1.5 -6.6 127.09 -1.35 21.8
4-53-1 P 0.8 -7.6 125.15 -2.35 26.4
4-54-1 P 1.4 -6.4 126.98 -1.15 20.9
4-97-1 Pyw 2.0 -6.3 128.26 -1.05 20.5
4-99-1 Pyw 25 -4.8 130.03 0.45 14.1
4-104-1 Pyw -0.7 -7.6 122.08 -2.35 26.4
4-105-1 Psw -1.0 -7.7 121.42 -2.45 26.9
4-110-1 Pyw -0.2 -7.1 123.35 -1.85 24.1
4-111-1 Pyw 1.6 -7.6 126.79 -2.35 26.4
4-24-2 P:m 2.8 -5.7 130.20 -0.45 17.9
4-57-1 P:m 2.4 -6.2 129.13 -0.95 20.0
4-96-1 Puq 1.7 -5.6 127.99 -0.35 17.4
4-101-1 Py 2.3 -5.8 129.12 -0.55 183
4-103-1 Puq 2.3 -6.5 128.77 -1.25 21.4

22 HFmEENERE

AR BR IR R A Ak SR 0 3R A UG AL, 7330132
HEFE KR rp A 7 38 OKORIRER ELIE Kk JE s ma ™, (EL 7
JE 152 A TR B TR AR S RO, BRIRER 4 T Bk 4T o2
AR A B TN BRI K G (5 B o P, el
FHRBR PR e 10 Btk S [ 57 23 B 0 vy U Mt T PR SR S i A
SIATIRE, B RE AlR R BB T K A (5 B AR,

RS O BTV, o i FRCAE R B R TIR
IR R e o A ERIBOK 5 BR R o Hh S ) 37 38 A S i
F A B R Eh o v 4R R A 3R BT, S 30670 [HRRAI, 41
[l 2 32 A VR M AR LR, T80 1 P BRI e v
B[l 3 R A A AR, A, At e O {EL i G 22 B
B ah 32 AR TR B A R AL s e i ia e 22 . — el

T, YREA S O (E/ N T 5%l , FHIAREA A [ R Ak T —
TEFLRE UL ; 2460 (/N T—10%0] , FEBTRE S B & AR 5R 2l
ARSI B AL A B N B LSO (/N T - 11%0 A AR fE,
22 25 IS DXRE A SR R AT HIT 4 R B, BRSO (R
KT =10%o0 , P AR S 5508 T IR DR Ak Ak A2 ) 0 28 A 2 A o
SR HS"C 560 (A IE AR A TITAL o 127 AR
S CA S8 0 (HTEsC & A ToM et , — el T, an i
8"CHH 58" 0 (EAE AT 2 81 B 5 B 1L, A W] S A AH DG PE
D) AR it P i T 67 2 AL Ve A =2 3 A T el |, i
JERTEE 5 S22, WA R R i 32 ) AV s, Bt A Rk
%, WFFEIX 3ANEIE 96°C 5 8"0 2 & EmE 2 fiw, al L&
396 CAE 556"0 fE ¥ JCHA 1 A AR G , R IABFFEIX.
fieTR R A i A R, A LR T IR LA (5 B B2 T HE Y .

O
. ° o,'
20 e 2 . 2t e le e
1t 1t 1F " .
- - o -
£ 0 . 20 . £ 0 ..
. .
1t £t O | P
S S S o ®
=21 =21 =27
.
3t . 3F ‘ -3
T I 1 I I L 1 L I 1 1 I 1 * 1 1
-10 -8 -6 4 -2 0 -10 -8 -6 4 -2 0 -10 -8 -6 4 2 0
6'%0/%o 080/%o 0"80/%0

(a) HERRE—IPERIE

(b) FEE—T TAIE

(c) HB—XHH@

E2 X &EHESCE 5°0%&H
Fig.2 Correlation between §°C and &°0O of each section in Chuanxi

22



#4%54R 2015,33(22)

3 HERMRBRLESHIE
3.1 HMAERMEHARKEL

MRYEZE 1 PRI M as 5, UL PDB(Pee Dee Belemi-
nite) FFRAE, )P X T — B 45— T =SSR L A s C
{EN—3.9%0~2.8%0, FEHE A E-2.8%0~2.8%0,6°CYHE}—0.04%0 ;
"0 {H J-9.7%0~—1.8%0 , F-ZLEE HHHE —8%0~—4%0 ,5"0 YI{H N

F2 JIAMEKPZBE—T=BRHREREE

SCIENCE & TECHNOLOGY REVIEW

-6.60%0 P& Hudson 55 IR 5T , 6°C IE AE - 5%0~5%0 , 80 ]
(B AE—10%0~2%0 Ry AR TR ER 25, N VY b X rh — &5 — & —
B ORI N6 C A 8"0 YEITE LI E YL P , BT
FKX N ZE G — F =&5 TR,

JPEHLIX Hh — B G — F — SR ER A i ik S R
AN R 2 PR, iSRRI R A An 1 3 iro . AR 2 FNIET 3

AR AL EE K

Table 2 Statistics of carbon and oxygen isotope compositions of the Middle Permian—Lower Triassic carbonate

rocks in Chuanxi
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