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Tectonic and Sedimentary Settings of Evaporites in the Dengying
Formation, South China Block: Implications for the Potential
of Potash Formation
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Chinese Academy of Geological Sciences, Beijing 100037

Abstract: The formation of marine potash salts needs a coupled mechanism of tectonics, palaeoclimate, and
source. Tectonic element is the primary controlling factor. A sequence of marine evaporites was developed in the
Late Sinian—Early Cambrian Dengying Formation in South China Block (SCB). An integrated literature analysis of
the position of continents, palaeo-altitude, palaeoclimate, palaeogeography, and seawater chemistry indicates that
the SCB should be an integral part of Gondwana close to the northwestern margin of India. Deposits of the
Dengying Formation are similar to those in India, Pakistan, Oman, and Iran. These deposits were deposited in a
giant carbonate platform. Shallow restricted marine evaporites were developed in the carbonate platform with the
highest temperature up to about 40°C. A comparison of tectonic and sedimentary setting between SCB and Salt
Range indicates that the evaporite-bearing Dengying and Salt Range formations were deposited in a shallow
marine environment on the northern margin of the Gondwanaland passive continent and shared the similar
evaporitic sequence and formation conditions. It is thus inferred that the Dengying Formation in the SCB has the
essential conditions for the formation of potash deposits.
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R E B RER SR BT IR R T MR E
B, LFAERASMHRTREZEERKE
A3t -2 5 U R J5 78 R AT 48 B Warren, 2010).
XEEENERARENER, £ABTHESSR
BERFFIREL S . NEMKRIEET MIERE =RXKE,
AR M R E =R A& KEIHMAM;
SRR KB TR-Hm T 2ENIEC
BEARAE, 2010), BAH ORERE L E S MR
FTIF, #HEA B B&EHRFVTF(Warren, 2010), X B R
HHMEZHERERHRKEHER G HTHEERER.
WEHE R AWK KK AETRNE, —KENZ
BABEZZRREREHARE, AF 40%HE4E
HALTE, 5Kk BEH T RRBE Y
A AR A] (700—500 Ma)(Knauth, 2005), Bi#& 548
Pangea KRR HENEHESL, J5& W5 Ronidia 8
FR AT X LA KRETE A . [RRY, X
Aot B B #UCE £ 8 B E R EGBMAR S, 2006;
XUEUHK, 2013),

HER AT/ . SRS L PFA
B, VAL ANAED, (Rl AR R L B (R 4
T4, 2010), XEREBRMEAE MR A T AR
B, Hi, Wiyt g B, EMbmE. &
SAREEA PR T o B b RSt — s R
WE/ENEE, LM TELFHREAH . B
— R ERRR =i =B HNE RSB
#¥-%, 2010,2012), HHFIREAH —FERLAOH
EHBEENE, £7E 3000~4000 m AT, FREMEE K,
HIFRBRR, RERARROREFE, 2006), 4+
REH L ERAER, ST THEEMREELR
B RERMERHMIM KA E . HREMY
BRKFRE, #EdERA WIS B R
WrH RIS A H R R A HEAT T L, T B &

1 RELKY—RRR AR LA
i o B 1 S

¥ F (Yangtze Block) #1 4 & #b Ht (Cathaysia
Block)%i$ Rodinia #H& KRR AT T HrEH R
(South China Block, SCB)(Zhao et al., 2011), #%ZIRE
BrICER AR B, FRIRBJE AR SCB,

Hen—REE AR SCBMME —-BEFEFN
(Li et al., 1995, 2002; Yang et al., 2004; Yu et al,,
2008; Wu et al., 2010; Duan et al., 2011, 2012), $i{
£ A ) SCB & (i T IR KR W AR 7a 0,
AE A X0 BL 40 A fi 14— 3 430 2 7 YR KR S K i R

) —A~ 53 B8 IR PR
1.1 Wi R

Li%(1995, 2002)3 i SCB A & & M AF| I F1 55
PRI [ R IR S, 3 B T 3R AR 3 A
FAKETIL 2, Zhang % (1997) R 44
SCB MFEM AR W HILH . Evans %(2000)H #E =15
WX FH T H AR ECAHTRY L R, #47
P ERER Z1 AR (750 Ma), AR Li %
(1995)F1 Zhang Z£(1997)8& K M EEXT T 750 Ma i)
T IRERE A . Huang 25(2000a)8 5 v HRE 5
HH B, MM RERA, 4t B EAY
BEFARN AR LKL I X . Macouin %
(2004)38 o3 B A AR B VKT A A B A BE L TE A
BRERER A MR AN B AL B PR R B, SCB i F4RiE
BRI, BXLAKEK—Ha. FrEH,
Yang %§(2004)%7 4 F #u B 75 4k 10 1) £ b rp R R AT
MYy RO 5T, 3R A9 09 = L 2 3000 R B DU
SCB B FHRAFMEFILH . &K S LIRS
MEERRET, O RE N EHE, Bk
SCB U315 3 V& R & A MRk (Evans et al., 2000;
Huang et al., 2000b; Yang et al., 2004), FIXFETE
SCB H13k45 50 vl € /¥ 5 B B2 0l S RE K HE, 41
£ 700—500 Ma Z [&] f iy HiBE B P8 (Evans et al.,
2000).
1.2 BEH%AIEHE

IR, RN EFRREEGAERM Lu-Hf
Al Z A R AT PR X RGBT L SR 29 5 SCB L
B, EE LS. Wu Z2010)8E53 R 3 LB S B
T REAY—RELHZERBE A, AR SCB
A BH TR EZETARR LA KM, At
LR FEE T SCB WRRAKMFEEZM, Yu F
(008) B Xt R Bt A B 8 A K
U-Pb E 8 #1 Lu-Hf R R 5, AKH SCBTEF T
REPSEEE—RERMMEE, TARERKA
TWARFMTG K2 8], Wang % (2010)M08E B 45
ATt B H PR 7R X LA KB AL 4 i — 3
4%, Hofmann Z(2011)@xL %tk SCB MEPE/NES
RAEF CH R ARBUER B AFRAR, AW
AMpREFITHEREH T 20— KA AR,
HHFERESIEEIE RENY R, BiRET
ENEEFN SCB BT A, Duan (2011, 2012)i#
AN T EARARDEFBEAM HE FARTR,
1, [R)RE 2 A FE AR X LN KBt - 18], SCB B2
P 25 X BL 9 KB 9 — 3R 4, 5 BB LR AN R A
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EHLHM—ERCEY, BERNE, &
B, S EEE, BEEE, FEE-IEENT
(R a3k, 1995), WXL &AM RS
R ARG B ERAMX . Banerjee % (1999)#5
H, it SCB 5/NEDHME . Rajasthan FHER, 7
BRI 4 X A A S AR RO RT L, AT LA
FRARFTHREHOEMEERE, Nie(1991)
B SERRIBYIN S GR, HEad b
BN, AR SCB ERHARRANR
4y KRl ) — B4 . McKerrow % (1992)F|RBERE
MER ST, ¥ SCB BETHEHNE—HI—
B[ K4 KB B9 B o Jiang Z5(2003)id 1 /NE B HE
FIAE R MR B B2 B3 (590—543 Ma)iy s J2 3
WAERMERBLKI, SCB B &N T Ik B E KRk
iRl A

#£ 1S THRBRRE. FMAAS, FWE, F#
BREIENRE . ERHEMNIIKTRALKRE —RE
R BTSN . KA MR —E RS
R Rl 45 SR B9 12 08 31 B8 O R R 26 5 - R R A LR
284, EIJE Rajasthan FiFf A Nagaur-Ganganagar &
#b)"7Z & F Hanseran & % &8, Bik 652 m K&K
HER I ERAREAR, BMRESERGE.
AL XA UK A % (Mazumdar et al., 2006),

T AT BR S A A B T AR — R A
#EEETR Hormuz A REMSP#E, HFLLU
W& PNERATRRAES . WS Hugf #
Ara R H RERLE N, BBNTII4R, TH
HERERFY, HEENARAFEENELE. T
=M ANEERREEAR; EBABTEN
TR WA B BB BR R 7 51 (Gorin et al., 1982), M
7EAREE, Hormuz BB A S ABNHETSE . K&,
¥% 6 FI¥ AP T4 (Alsharhan et al., 1997), #— i
WA ATBNH, W& IR 8 —EE—E R
A—KTHRMELELA AL, BB
EEREVYAS, WEE. . BAE. o8, UEkAS
EfKE, FHAEAHAUNERIRFS], AR
SE—EAE— AL —HENFEI(E 1), XLLiFH
ERAVBRHEEF T RBHSERZERMEY,
HENX LRI, £ Kk R LR _E 0
R LB B 28 L E R TP B(Peters et al., 1995). [HIH,
F]AEWTZ SCB SENE | FIRLARIAL FAL BAHET
HHEE R EME 2).
14 HEWR
BRTESTARERPEANTHRE. BEHEG
EBMTRETBSN, BBEEZMFEENLEHAEH
1T T B3 B F%(2002) R B F i A % R Y
—RIEREREA-EFERNSHHBRIRE XS
MBI 2, AR 726~864 Ma, FF5ENE

®1 Pk DEMBEFBSEHEKTHRREEBRE—FEXEHE
Table 1 Late Sinian-Early Cambrian stratigraphy of Middle East, India, Pakistan and South China

X ME =3 PR
ﬁggzgﬂ Hormuz £ % EE\EE\ﬁE\g;E\KEU&KMW iR
Ara A, WAEHATZE R %
Buah 4 WRAZE, SRRENERA 8- B
(OE= Huqf & Shuram 4l WEIKA . TERBUE T
Khufai 4 HERATE, EEATE B
Abu Mahara 4 HELRRIE. BbE B
Bayandor 4 TE
Soltanieh 4 BE., REREREE. 2EATEMKE,
i KEWAE BiEg-RRE
Barut 4 BEATE. KEMIUE
Zaigun 4 WaE. RERMAZE
Nagaur BERRE
s A=A, 289, BaF. A%, &84 8 ;
e Marwar B Hanseran Z % 58 R RiE-4
Jodhpur B HERBBENTE
At BAE. ASERRDE. BEKE U ;
B siee RSB, BAMENSmE R
EM T pap-2%:| BzE. BOE. Atk a8, 5. BHEH XE-RRE

YE: %M X %08 Alsharhan et al., 1997; ENEE%ERIE Mazumdar et al., 2006; 33738 35 RHE Jones, 1970; KTHBEFREE W

BT RIBEBA, 1981,
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BEAAZTE, AAMERKA FRNATEMAES*
BHE 3~5 m BHERETHEERES, RFTHAE
B IE %M ZE % A F 5 (Jones, 1970), FRI44H B —4
UERETR, gmUEBH-BHIIRXE, &E
BRI A 2R B A AH B DT F B (Kovalevych et al.,
2006), ZHBEEFEH T EL 2000 m(Gorin et al.,
1982),

teFERERELRE— R EREERTA
KM K% A, B FEBRETMR
WABRFENEKER, BRTITRAMELEN
R, dhilh X £ IS IZE R AT E E R 4w
J&, ENEEALZ B 3h KRG & 2 b b R IR IR 18 TE B
W, 75, A 2 fis, NEB—M8—EE—KT
FE-NERMNEAKGILENBREBLE G, M
Holmuz $£ & . Ara 4. Soltanieh 20 3L IA2H F14T %
H, #EBRENRREATRGE V. B, —&2
ARE—HY KM EE FATIRASE, WITH
EIRE, B4 EABABMEBHELAFS, G
BV Z AL, MK TR MANAH— OB
THXE, BEABTHE—BOE—HRHFES,
BRARREET Y, H AL HE L REHER, T
KT X MNEFEBZERE, BEARTFGHHA
FEIEHTRE 1),
42 HAERGIH

— R, BANERMERERTHENY
EHMFG . I KED% . BET | BRA-FINER
5, 2010), L, RIE . HEidH AR R A4
HEH AT HEEEN 64.90%; M, HEHEEE
HHIRE L 4.6%; RERS. ERYHBHORER S
29.31%(X BAREE, 2006) 4 Fa HLHAT R 41 TR A 3,
REZHZH T Rodinia KEGBEN; . RifEE 1L, M
ESBGREL, EEMERK A%, A AL THRT
FRENS, BTHEN “WiE T XKW RE
X7, AWk m e/ N aExTRE, BE TN
BRI EZ NS KRN %, #B Warren(2010)4
I, EHE EARARMHET KBS AAERILS
5°—30°H N, X FERH FaIME R ENEENE
RIEBHTB-Rin T8 404, NErih 48k
E, BAHEBRMNTSEESE. B, EEHRSE
HITTRRER 5 K Bt 9 PF -6 - B U X i (Warren, 2010),
WHETHT R, Rt BIT ALK B EN LA KX
MiRAGHNBERZTEE. 7, ERBRETR
HUTFEBH AL T BN KRG I b4, FFEAEFHR—E
B—HEHKABRRLEHFELEATREBHE
b, T DSR4 B R A Eh A b B LR R T

o B, GARMME. HRK., HHENGE
KA RS KA HA R L HWT, Lk LT
X 3% H 48— Rt B A R B B R A

5 &

()RR B LA — R RERIER AR LA
KB —#Rr, AT EPBE KR P4

QB ARAFSEE, BEHE, WS
E R R TURR AR DL AE, 3P R — A B R Bk
ML &

G A ML A K0 K LA KRB X
R AT, B RRZE &8 B A MUBTTR
FF3FITY B4

(A ER BT A BA B ML ERMG

B ALBEHEARPFHTIEANERSTBA
ELEMHEGELAINFAT R AQEMFH B,
BBt X ERBRBET XK EHHB., Ei—
FFEC !

2% R:

FHE. 2002. LHTFREGEEHENHEYHE[D]. AL flt
K.

N gsk, EREE, FHA. 2010, AHMEERTEHETD. 5
FEHLR, 29(4): 581-592.

XAk, £, EESHE, BRkE. 2006 R FTEHAEHLR
FEBRSPERSHE]. LLTT MR, 28(1): 1-8.
XA, 2013, KEERA MG ERT REFES RTERHD]. ik

23R, 34(5): 515-527.

okcd, BREE, TEA. 2010 FEEFEFHESHHBE[M].
JEE: Bl R

MEM, R, %8, Hka, Bl 2006 FHFRBARE
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219-231.

FILER, XA, RS, 2012, @REWAKEFELSHATE
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%, 29(1): 62-69.
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64-68.
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201-208.
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