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Fig.1 Geological map of geothermal well and adjacent area in Daobei village!'™!
1. Jialingjiang Formation; 2. Leikoupo Formation; 3. Xujiahe Formation; 4. Ziliujing Formation; 5. Xintiangou Formation; 6.
Xiashaximiao Formation; 7. Shangshaximiao Formation; 8. location of the well
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Table 1 Mineral composition of the paste salt section from the geothermal well in Daobei village

GEau )8 2 /%
R /m =LA
ETRe ¥ HKHE RHKH IRA Aaf) NPARET ERF Rea FLEw
M1 1718~1 720 TP 5.8 40.4 538
M2 1720~1 722 TP 3.0 0.7 12.8 83.5
M3 1722~1 724 TP 1.8 15.2 83.0
M4 1724~1 726 TP 7.2 0.7 44.2 47.9
M5 1726~1 728 TP 7.4 8.2 47.7 25.7 11.0
M6 2 058~2 060 Ty 1.7 33 90.8 4.2
M7 2 062~2 064 Ty 96.0 4.0
M8 2 066~2 068 Ty 1.4 93.5 5.1
M9 2 070~2 072 Ty 1.4 0.6 96.7 1.3
M10 2078~2 080 Ty 16 2.1 94.8 1.5
M1l  2080~2 082 Ty 1S 3.5 93.8 1.0 0.2
Ml12  2380~2 382 Ty 1.5 14.0 74.6 9.9
M13  2382~2384 Ty 1.5 9.6 83.7 5.2

e TP BRITA=EG Ty BBRILATE: T2 % R B,

12 2BERREAFFHE

HEZZ2 L AR DY 1148 417K S v P EEL (B A R 32 B VLA —TR DA e s IF R E S
ERERAERAR. SEEET Y X GHEY, Ay paHRFEENEAERMAsA, Hif
WABESENT 25.7%~96.7%, UFEBITHRBEAE SERES, AaA5ENT 0~47.7%,
HEFBAEFRITH =B E DS H B, E80 S RN T 0~9.9%, FEEIEFRILA, Trig
AEHEENT 0~3.5%, HELASENT 0~82%, ARTENT 0~7.4%, FLH X 1726~1
728 m B FA T BT, SR 1%, AKX 2080~2 082 m FIRILA LB i, &8

HN02% (R Do HMBET, BABEBREE LKA MEEE (K 3).



. PR
2| 7k » " (APD |(Q.m
aalg) % e & ST
(Q.m)
g‘;ﬁﬂ T RNRRETUE R, EEN KRR S BT
WEe— =
41 | = — 5
éz"’ T T FWARKEAZRRE, TRRERKE. i
iﬂmgﬂ_;L T AR T _ _ ;
L el KR A a K. THEKACAE. e
E= T 1 =
N Eomxenzmxs, LEREaRKE. :
Zg ]_1I_ '_IT é
23| [ T IRKOREKERRKOEERKE. g
Bl oot $
|
2| o TIR®ERKE. 3
2T N — = P P g
20 i RS :
] T =7 =
19| EeE kK. S
- — a8
] 1 1 |
181900‘ 11 11 WK A RKE - g‘}
17] '1 r _1' T IR B L IR ‘&;;
16 PRk @A REKE . J A =
| g axerks. SN~ g
am == \ <
140000t i 1 1 25 K o K S 3
I1 11 >
[l = T 0 PO T = F
eEromeeee g K (0 8 K, K A T =
] 1 1 <
12| e KA E S RKE, PHRK AL, i
| i i < 3
-1 _ — | 2,
T =T1-= g
P00 = Tk g Je 2 g
=] = ]
I 1— I 'I_ \- ;2'
il i
B — &
w10 FEERAGAZRRE, HERKAGHE. <
1 1 =
# | oo A 1 =
; | —T = 1 N ) r3
W AN || 5
4l L= ! £
m|® TR KH, b LHR R G c
o = | p
i = = 4
=== b
s § =
| 8 P300F= === K H A H B A, PHEKAGCHE. g =,
T =T1= / €
=T = { 3
T=T= \ =
7| PEeEm R KGREKE, b EEBEKAGCHEE. ; 3
— | — | \‘ -
[ = [= | 3
6| el a g A, T RAGLE ) 3
] AN = — A ) =] A= o ) —
5] _gég%;WWEWEﬁ%TEﬁimmﬁﬁé { - i
24007 T o \ =
| ke AR ERE, hERKECTH. ) z
pE| R RERIKE, TREROEHE. \ -
1 1 ) =
2 1111 L B o ed o B et r =]
TS g s R R, SRR R T 5 <
1 1 { =
— : ﬁ 2
B e A \ -

B2 ARKE e R R s R o 2 BRI
Fig.2 Stratigraphic column of the gypsum section from the geothermal well in Daobei village, Gaotan town,

Linshui county
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Fig.3 Scanning electron microscope image of rock cuttings from the geothermal well in Daobei village

(a) tabular anhydrite; (b) potassium feldspar, visible mineral cleavage
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Table 2 Mineral composition of concentrated evaporate profile?!
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Table 3 Carbon and oxygen isotope values, characteristic values, and calculated temperatures of

intercalated paste cuttings from Daobei geothermal well

FE i FFR/m JEL 08 0ppp/%o0 3" 0smow/%o 0"3Cppp/%o VA H/C /C
co1 1714~1716 o -3.22 27.54 -4.35 116.79 31.57 7.24
Cco2 1718~1 720 o -4.24 26.49 -4.05 116.89 37.00 11.58
o3 1720~1 722 o -5.74 24.94 -4.68 114.86 45.40 18.34
CO4 1722~1 724 o -4.19 26.54 2.77 119.54 36.73 11.36
CO5 1724~1 726 o -3.02 27.75 2.75 120.16 30.54 6.42
C06 1726~1 728 o -2.56 28.22 2.75 120.39 28.18 4.54
co7 2 058~2 060 Ty -6.39 2427 -0.88 122.32 49.19 21.43
o8 2 060~2 062 Ty -7.09 23.55 2.54 118.57 53.37 24.86
C09 2062~2 064 Ty 143 23.20 -3.58 116.27 55.44 26.57
010 2 064~2 066 Ty -10.02 20.53 -1.20 119.85 72.04 40.65
Co11 2 066~2 068 Ty -8.53 22.07 -1.29 120.41 62.31 3231
C012 2068~2 070 Ty 9.32 21.25 -2.49 117.56 67.41 36.65
C013 2070~2 072 Ty -14.72 15.69 A1 111.55 105.86 72.23
CO14 2072~2 074 Ty -15.31 15.08 %336 112.79 110.45 76.91
C015 2074~2 076 Ty -15.47 1491 31 112.41 111.71 78.21
016 2076~2 078 Ty -15.17 1522 -3.81 111.94 109.35 75.78
017 2 078~2 080 Ty -14.29 16.13 -4.14 111.70 102.57 68.94
018 2080~2 082 Ty -14.60 15.81 312 113.64 104.94 71.30
019 2080~2 084 Ty -15.32 15.07 333 112.85 110.53 76.99
€020 2380~2 382 T -7.25 23.39 -0.12 123.44 54.34 25.66
021 2382~2 384 T -7.94 22.67 131 120.66 58.59 29.19

e TP RBTA=EG Ty BRITA B TP N =B

2 FEARESDMIHE

PAS#E BT —F5 DA B 3h o e T8 9 B FUN B, SRR HE R b i v 1) B B 5 JE
il o B S SR H 310 T VR R S BB T I, SRS AE X H B T Bk, KL — B 60~80
H, TPk 05 8 e BT B Ak 200 H o BE S IR T K 100% 887, 764
b5 ] A SR S i R R S S A AR HE AR AHEDY DZ/T 0184.17—1997 (BRIK £
W ECE A PR AR R AR BERRIE I E ) o DA AR VPR E FiniganMAT253 UK i
WA, B 200 HEER 10 mg. 110 °C R 2 h, FHEL S mL100%20ERR, FES A E S £5
FBERR LK 5 TN R B IR 75 C B 1 h, FTf§ COL ARG Al FNUER J5 13E47 i 1% 73 A7,

LS HEY) I GBW00416 158 TAERRE, iRZ/NT£0.2%0. 63C LL PDB AFsifE, 6'0 UL PDB

1 SMOW AypgrifEle-,

{RIREA s A U Z AOK BEBUN, DRI 1 AR 2 KRR o UZE7KFE 2 H R 0.45 pm ()
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Table 4 Correlation between Yellow Sea and formation water

gL mg/L
Bl
TR (GBRED K* Na* Ca?* Mg HCOy SO4* Cr Br Li* Sr2* B3
JRURRK 32 034 989 038 ™9 0.13 2.42 1753 61.00  0.17 7.80 430
HhJZ 7K 3.18 0.03 019 061 0015 0.15 1.82 0.12 0.09 2.29 13.01 0.98
L
4 e
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Debris in the Salt-bearing Section of Geothermal Well

in Linshui County, Sichuan Province
LIU JianQing, HUANG CongJun, ZHU HuaPing, HE Li, RAN Jing

Chengdu Center, China Geological Survey (Geosciences Innovation Center of Southwest China), Chengdu 610218, China

Abstract: [Objective] Carbon and oxygen isotopes are important geochemical indices of carbonate rocks, play an
important role in revealing the characteristics of sedimentary and diagenetic fluids, and have become one of the
basic means to study carbonate rocks. At present, a large number of studies on carbon and oxygen isotopes in
limestone-dolomite have been conducted globally, but there are few studies on carbon and oxygen isotopes in
sulfate-carbonate. In the sulfate-carbonate stage of the sedimentary sequence, there are still carbon and oxygen
elements that can be tested, which makes this study possible. There are currently studies on carbon and oxygen
isotopes of the plaster salt section of Huaying Mountain and the plaster bearing strata of Reichenhall Formation,
Australia, but these studies are few and concentrated on surface samples. It is of great theoretical significance to
study carbon and oxygen isotopes of underground paste and salt samples. [Methods] In the process of drilling a
geothermal well in Doubei Village, Gaotan Town, Linshui County, and Sichuan, to the east of Huaying Mountain
in Sichuan Basin, carbon and oxygen isotopes of paste salt intetbedding cuttings of Jialingjiang-Lekoupo
Formation were studied. [Results and Discussions] (1) The 6'*Opps (%0), 0f\paste salt interbedding cuttings in the
Daobei geothermal well ranges from -2.56 to -15.47, with an average value of -9.13. The 6'3Cpps (%o) ranges from
-4.68 to -0.12, with an average value of -2.86, and the Z-value is lower than 120, which is inconsistent with the
characteristics of marine sediments. The 6'8Opps and, §'*Cppp values were significantly lower than that of the
Triassic paste salt formation in Huaying Mountain jand the Reichenhall paste salt formation in Australia; (2)
According to the two calculation methods, the formatien/temperature is 28.18 ‘C-111.71 ‘C, the average value is
68.45 C and 4.54 C-78.21 C, the average value is 38.91 ‘C. The former was close to the present temperature
of the formation, but the latter was lower, which may be related to the selection of 6'%0 in the calculation formula.
[Conclusions] The carbon and.oxygen isotopes of the underground salt-salt strata in this area are mainly affected
by the thermochemical sulfateteduction (TSR) in the deep-buried stage before the formation fold and the massive
inflow of surface fresh water after’the formation fold, fracture and uplift. The high formation temperature and
exchange of organic carbon before fold and the desalting of surface water after fold and fracture are the
fundamental reasons for the low 6'%0 and 6'C of the gypsum salt layer in this area. However, there may be a little
freshwater action and influence during the depositional stage.

Key words: Linshui county; geothermal well; carbon and oxygen isotopes; thermochemical sulfate reduction

(TSR); surface water
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