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Fig. 2 Stratigraphic model of the Triassic strata in the Sichuan Basin
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Fig. 6 Mass fraction isogram of K,O from the mung bean rocks within the Upper Yangtze platform
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2. 6g/1, FEF Sk By BUA B 9g/1; M A R BE R B BAI5 %6 0, FF VLR A AT M R VKR
BURABUYL. 0% ~1. 5% KB H33% ~3496 BB W 1. 31g/cm® BF, FF M ULBUBR T 21 R
B K A BB 250/, BRI S R S AR A SO B, B R K S T R K B
ERFRNEA KA L FRERE FALEOLRBREWE, SHETHRRT SR,
EERRBARTHEK. |

2. KK BHFGRE FSREEEOARBHORTEZH R, T AL KBET
T WA O R WA K . RO S AR 5 A TR0 R SRR 7, 7
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BERBY, BT KRB R K B 08 B 60 i AR AT , SE SR 40 LB AWM. BBIRWEZSE
HRBEREHERBNAETERE FESNHABBIAKNBEER - ¥AL=BGRBAN
REPERER KA,

S EMEMRAENFE BLEEOEFNEREET  BHFELFRRUERAE R
ENRME AR, RN ABEFEIERFL  BRUANINTFIIKEGRRNEHALTHEER . AT
—MEENRARR - AARIARFVIE, I EH oG K ;A B4 K050 X% &%
ARF, ATERESAONBERERBARERE  EE8ET -1 ERLR.

5 i BE , fERE 3cm® K/, B 50 AR 18K, B Sh 1000ml , BE48L 3000m R BE FH | 90°C,
BL20%NaCl ghk B, SR, SR EEH. 2312 MDEERERED,. FEBRRANEA
BT AES66.3%~81.9% BRE WA H22.8%~30. 6 WA (KHDFABB . SHER
5y Pl (k) H1. 38%~6. 295, FTAKCl M B 43 Pw(NaCDH2. 6% ~11. 9% . XREERE
THREKNBERSH., TURE. SUWETH . RREM. AR E . R E. KR, FNaCl-
CaCLAS 5HHR . VE LESESEAXGT  ERRERTANER, G KR Gt
YR,

1 ABRXEIHT HTRKERBRAR
Table 1 Experimental results of the polyhalite solution from T, {* in the deep Da-1 well ,Danling,Sichuan

BE | ek RE@ AR EAREE | BAREM
i FRRR@ | w(O/% | KEke | FRRGE | ARESE

£

ans 22. 64 7.31 1. 655 1.10 66. 31

BR&EAR 15. 58 11.72 1. 827 0.42 22. 85
BRRERAE 15. 58 11.72 1. 826 0.56 - 30. 60
aa 8 44. 16 1.85 0. 82 0. 61 74. 82

1420 %NaCl
HAER

an | | W o |

AR 47. 26 2.36 1.12 0.91 81.94

REHNER EHEBRAEENat K" .Ca®" Mg™* .Cl™. SO W “BA"RI R K. &
MAE#HE P AMNREDNHHRETANa* K" Br . Clm M EAWER T K, HAY T LB
HRBEERF AT AXEREETER K SHHEIT Y R EBCHE B3R A,
REEAH. BERR, XA REAE AR MERA AT, TURBNERRERR
H-BMBEVBCRYRAXBREEAER., EEX. RERRAIBR, AFEK,
HHKEBRARAEFHC Mg™ SO Y REMRRFFEEM, W40 FKm
FRAER. EF ERRREEIRIBRF—RGEN, HETRAE KT HC SO,
HEERERRXEOREAL:

ZCaCO;q+MgSO4+ZHZO—*CaMg(C03)2+CaSO4 o 2H20
TRA T % H&fA aH

WUB,EXRAZAaRAEIBRPBENEET Mg, h{BMHCa’ SO W EULEE , AT
“BiL" TIRAEK . MZMRET HEALS, RANMX & ENat K Br™ .Cl" A &L
BIVBRER K KRFBEK.

HH /K 5200 A B R R, B 1T LU B & B0 T80 i [ 3 4 e 68 B EDE L 7R 5%
BRIEAEPRENT Tl A A, AK-Ar 38 9 FEREHN210~156Ma; B
TR+ Bk FIHe B0 4E{H 2264 ~189Ma, FiHe-Ar 30 4E {4 H285~ 190Ma, fiHe-Ar &
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©Ar/*Ar 38 4E {8 R 231 ~150Mal'*, = i 7 3k 1 4 (B 3945 2260~ 176Ma (B I 1 47 W
FEHZHAUERTXEEMEA, TERWEFEZUENBEOS AU EMEHETR, H
ARFEMENEHSBEFEFRNEHE, KARERE, RS KA I ERkaH
A B U8, 55 b R A A

3.2 RESHHETEHRREYTER

EROREETAGRED WERSTREEEE MARENWET LHET
AR EERRNEE,

WHREAT—T.' BREREERMAENIT~1472m, 3L M 45 3 3 # H £ 300~ 400m
BERZERFE, DT HBCERQHE"EHE, RZAER"EME. BKRE R ERE
ZERNEHNE . OIREE . E—AMHBHUUITHEMEAREEER AR EHAEY, ¥
REE BE.Ex. A% BH . SNEAL . WERKE R QONLE LF, 2B ILWFRLEY
ME LRI EREREHFERAT L, TR EREBU AR ENENE SRS
FEZETTREREWNE EXERENNEE-SL— WAl —FEE—HKE—4, TN
EARMEED, QNE LB, R ENZICHITH R A W, B L WEH. REBS
FHEEHEGEIEBESE, TRNRLENEREEESN. T/ T HRMEEFSH
LB MR FERMEH400~2000m, FRERERBEWNENTFHT . A LERREF I W
EHEERTESE.

B FRERREAR  ZRREBUNEEIMERR B RIE., TRIEH . FRREK
A B & £k B 30 B9 BE 7 2 (1500~7000) X 9. 8 X10*Pa(15°C),H 3Lk E<<9. 8 X 10°Pa, #EH —
BREARREWERBEN(62~477)X9. 8X10Pa" ), REI B WBEMUYEET. M=
B RERABRIE2000~4000m, # E E 51 (400~800) X 9. 8 X 10Pa, 3t # IE 1 (800~ 1500)
X9.8X10'Pa, ZRIB.RERARHFES  FFHIRARKIEFHB . HENEZS . BN
MER EENEEEEER EKPHS5EINB BERB AFEFRBRTYELBENSG
SERMERE, RUERRE RS, EREEIM, KMNEREE1~4km/Ma, d 0] Bk
W& S AR,

MUAKBERERR A D ENFBEXRBBRRESNWS", RESHEBHEITE
HNPpET2HROTL  AREAANBFRTERGEEE) D) HERERKV) FiREFE (o).
WEREMBEEZAD BEFRRE AKRBRMB) BEAOMBE (O RBMHE LR
O)%F, BHEBROFTo -V -D/BARFTHRAH KB SDHZHRHMARHEQ GRB),
THBERBETFD - p? g AT/, HEHRFTC/K. BRAERBES P ZH BN RBE
HWENBEREOANTR,. ZRIEHA A IMEZIENRAR, A HEFOERRE, 3R
FES -1 HAEFARHREE.

ERART T RREGER(BADWUHEN M E—MRHREK. T/ BRERE: %k
BREFMTHRATHEREE TR, BREEREAMEEHEORBR, BB RL
T/ ' REETHRRE HARKRRLERER , HEBRET LREZSNEATRHRESR
fER., MTZHRUBRPBERRENCHEMNRIE LEEERT.C %K.

FEMIET,  'RREEEEN BB ERERE ERERXLTHREREAER
FHEM S EALE b X — N R KRR R A7 T &4, 5% — 7 1 4 5 K Y
Wiaath REEEBZRMRH, NI XBEREFNESF I KEEREEAEEX, AT,
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HERF AR BBRET B AN RRIE R R RSN B IRE .

BEROKNMROERRTHENSRE DRAEIPNRRERIBRRE KRBT A
TRAEHFIAK CRAHBREERR. RABRBATSIIONREARRKERL
HARETHESBRENAAER, MEERMEOREARRYUAR REBEUAREQHH
EUEMIRETHEES. EMEZ, THRIKMNERIRTRREBE KA E B
REZHEREERBAGKENNERT R EWERBRETSE BENEEMRFHNK
REBOLAENTEHRDKORER.

4 SRR R VR

4.1 PHERETRERETIRE

1 MR BE  MF R Mw @ )RR A POSE 250 X 1075 ~300 X 10~ R Br -
10*/CLHA BIO. 4 BA b Bw(KY) R & E=0. 0139 %6, KT \Br RS WK, FEFHABTY
W BRI R,

2BERAMNERY =SBAFAEMSHEMNT S H34. 9% BHALETH B
14. 9%, S ESMREE D IR LR AR T AR AR BT Y.

SHRYHERY HRYANHFTERARRENABINURE, BHBEEO~
LS0APL A E TF6~16 MG,

4. KILFERYE BWRKKKLERTE R (F2)Br » 10°/Cl 4.5~12 + 5,K « 10*/Cl 28
~~237,K + 10°/3M 16~136,K/B 3.9~19.1, 4 5 5 E 4 $5 #0. 67~0. 83,>20.6~10,
L3~22. 4 HETY  BRHR K BRRBHEHRRF EFE.

" W2 oS B S AE R IRS B e

Table 2 ~Comparison of the distinctive hydrochemical coefficients for the brines from some
places of China and the world

F| ¥ AR * K EHRER K ThE |AWE
8| am | M KR K-10/SM|K+109/Ct | K/Br |Br-103/c1| NNa/Nc1 | @D | @/D
1 (ZEFTH| FE |TL7Y 24.10 48.06 —_ o 0.81 344. 99 10
2 (EDfAHEW| BE [TL7% 16.84 28. 39 6. 31 4.5 0. 90 255. 84 4
3(EDUN2s H#| +E LI‘,jS—1 75. 25 128. 51 15. 50 8.29 Q.77 352. 69 25
4 | Mok FHEM| FE T2 136.15 237. 83 19.05 12.48 0.71 382.22 49
SIWERBR| SRE | N ]34.7~41.9|53.3~65.2 —_ — 0.1~0. 39 | 276~316 | 9~13
6| HERTN| SE2 | N — 2.4~5.9 — 11~19 o 317~422 | 6~11
7| LF#® BFR | P [41.9~74.363.9~117.0] 1.3~3.1 |22.7~67.60.09~0.16] 300~323 {12~22
8| WikFE |ARFH| D [42.2~123. 4/66. 2~208. 8 6.5~22.4 | 8.8~11.4 |0. 08~0.49| 295~330 (13~38
9 |WmBERN| RH S — 7.8~44.4 —_ 6.4~66. 7 — 136~421 |[20~33
o me | eww | e USRI 2 10T wn | ason |28

5.7 YRE ARRIUBEIAFEZRALKA L KFEVNSEHFERTERTH
HERE.
4.2 WMERTHRM
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UMt RRERENTERAER=2FRTHRERNET ARBMYHE? A XHHEE
3 . FARELYHE MRRMRIWL:., HFUTHKIE:

1. A% ¥R AR fL Bk SR AR F , H600Ma 6, thF LMW KRS RETAFENZEH. =
B AW KRS HCa « Mg » NaHCO,;—RCl 8, — & 42 4 Wl yMg » Na,SO,—RCl #,
XE5LRGFEHBRHSHRIFHEDES  DHNERREAGTAERTEIRAYHE . MPHER
WMEERBERIEBALE, _

2ARARNBANE SBLRRANVRERREGHERM EBBNBKERE, Wiy
HREAAERNANERELERA10%, 4 R RBES D,

SHANBAARIBFENE RREZRNEALANEZE . BAXERAGHE I
FRo>E-R AR PREPER L EaRE R RI60%~95% . HAREBKME
ZEEBREAHR. ADIBICRRVIBHAE, T ELFHAERFIHKE.

4. WK IR ¥ B, = B R B BAK b2 % R ¥Br - 10°/CL.K + 10°/Cl.K » 10°/
SM.K/Br {4 31 04~12,28~237,16~136,3~19, KA KBS @/ MR R HIL T
EHBKNARERE B EBERRAEL. NIREAWEBRKILEASRITE, H
HK*5Mg KT 5S0 B FREEMAEXR MK SCI B TR AAMHXRXER (EH10), 1k
FHEBAEREE YR, M ERRLR,

5 NBXT YR, YNAANARTYERIA.XTKFEN . RBHARLZEHAE
L ABRTHREMNFTY. ABIBFFIE, YA TUHEKNBr A8 250X 107°~300X
107 R, HE L HAMARFALE . MRURK A TKAEANEHHRAE.

BEALARTUEEEE, ZBLER. RENHFEASR ALY RAE, T HEERR
TS,

4.3 FEERSPERAYRL AR

HRAEHREBRERAARARRAETEE, HEEXE ARRARE=HAENRR
MY EBEXOAEFEBEEUFR . ERBRFHRIAKRAGIFEIFT R,
FEFTREXRR, B TRIHR EAXIATREREEYHE - EE RS % ~3T%,
R/ NFEM10%~18%, KB 11 % ~37% . B4 HE ML HHRIE5%~9%, H
W5 ~21%, I =8%~26%, FRIM 16 % ~28NF% TR SRR ELEHNE.

MAKSO, ¥ B, FREMMBEEPHERBRAFRENE L ARNTHE. &
HEDER . BREREMERARSSHIIE, LXTHAHGHETNHE. ZI0T RIE
BMEK, BARE L, CFENEENR . AGATAREMIITZMEE, Bk RTE
9%, FERSHBANB XRT REFYABZ N, RAMKE.

4.4 MERTIR

BEALHETR BTVEIEARVEENVWEHR, AU =BRALRTOEFAEN
EREBUITANT AT, BREOHEAEANT, T B HFT,/RTUBRAIFEENE.
BEAAXIENZum, AERBOI D EE(I) BRI BI(ED . FRE(L).HR
(N IOV, BN RV ABK(N ) TN )FRER (EH1D, A KM E
NEEREREABHNER —SEBFREB-—BRMERIFTH., ENFEALETEERRER
ROAREAE A, REEEEL. AP REARREFLBEER/ADF1000m HZEH R
BEMRT, S —TS BN EAR G EAR T EREA AR IRAA BRI H
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Fig.10 K-S0,,Mg and Cl diagram of the chloride-type leachwater
1=K-8 O, spots;2=L-Mg spots ; 3=K-Cl spots;4=K-S O, field; 5=K-Mg field; 6=K-Cl field

REART ) BUMEHIK. Bt AURENRTERNEMS P IRE. REEER
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SR REREEXNTT BEAE, SR RRA ERHE FRR.2NET YL
EMEFRE RBL, BB T KRR R E, B9 R R BAk 5 X R
BUETHEWE, B RR b E bR,
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The Triassic potash deposits in China:an example
from the Sichuan Basin

Huang Jianguo
No. 2 Geological Party,Southwest China Bureau of Petroleum Geology

ABSTRACT

The Triassic evaporites occupy an area of more than 1 million km? in southern China.
They have found to be involved in potash salts and K-rich brines,including polyhalite,
langbeinite, kalistrontite and geogeyit. The mineralization degrees of the K-rich brines
range between 255 and 382 g/1,and K contents vary from 4 to 49 g/l. The evaporite basins
are generally delimited by palaeotectonics and palaeogeography,and show a depositional
evolution from open platform, through restricted platform,to barrier lagoon and finally to
salt lake. The potash deposits thus have undergone several stages of evolution. The K in
the K-rich brines is derived mainly from the leaching of potash sulphate,and subordinately
from the concentrated brines through evaporation and volcanic ash. The K isotopic age
determinations range between 156 and 210 Ma,and 150 and 264 Ma,respectively,indicat-
ing a same source of solid- and liquid-phase potash salts. It is inferred from geological
background and mineral-forming environments that the Triassic potash salts only comprise
one type,i,e. potash sulphate. The target horizons consist dominantly of T,7* %and T,/*" 2%,
and mineralization zones are confined to the eastern part of the Sichuan Basin. The storage
of K-rich brines depends upon the K-bearing potentiality of the evaporitic strata, fissure
development in the carbonate rocks and structural controls on the potash deposits. The
proposed model for the prospecting and exploration of the potash deposits suggests that
further work should be conducted on both the potsh deposits and oil-gas deposits.

Key words: Triassic, evaporite, salt deposits, geological* characteristics of potash de-
posits ,K-bearing brine evolution,potash. salt type,prospecting model



