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Abstract: The Mengyejing potash deposit, which is located in the Simao Basin, Yunnan, contains different clastic
rocks, namely greyish-green breccias coexisting with potash veins (“green potash™), brownish-red breccias coexis-
ting with potash veins (“red potash”) and yellowish-brown mudstones. XRD, SEM and TEM analyses were per-
formed on those fine-grained clays extracted from clastic components. SEM and TEM observation suggests that those
clay minerals are mainly composed of hexagonal, euhedral illites. It is very likely those illites are authigenic origin.
The XRD results show that the “red potash” are composed of chlorite and illite, whereas both “green potash” and
yellowish-brown mudstone contain “pararectorite” type clays, in addition to chlorite and illite. The Kiibler values
(indication of illite crystallinity) of the “red potash” range from 0. 327 to 0. 452°A26, which are much higher than
those of the “green potash” and yellowish-brown mudstone (0.221 to 0. 283°A20), indicating illites from the

“green potash” and yellowish-brown mudstones have higher crystallinities than those from the “red potash”. The
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“oreen potash” and “red potash” derived from the same provenance, and have undergone similar geologic processes.

Thus the discrepancies with respect to clay assemblages and crystallinities among different clastic sediments were

not merely caused by temperature and pressure. Previous studies have shown that the “green potash” were more re-

ductive, imposed by more bacterial activities and had lower pH values, which are favourable to facilitate the crys-

tallization of illite.
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Fig. 1

The tectonic map (a, modified from Leloup et al. , 1995), sedimentary facies map (b, modified from Fan Jianfu

et al. , 2002) and the lithostratigraphic column of the salt-bearing sequence (¢, modified from Wang et al. , 2014) of the

Lanping-Simao Basin
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Fig. 2 Characteristics of evaporite sequences in the Mengyejing potash deposit
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a—the rhythm of salt layer and clastic layer; b—salt-bearing clastic layer; ¢—*steel blue potash” ; d—*green potash” ;

e—"“LLH”; ORI

e—"“red potash” ;

f—yellowish-brown salt-bearing mudstone
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samples
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Table 1 The contents of minerals and relative proportions of clay minerals in different types of samples

. B LT WA B (wy /%) BET WA G (w0, %) RERGLE R
TUUORN g wal GW WG BST RKS RRD SLTW CRURITAT DR Skl ECA2)
MY13 KB EJE  21.6 5.6 24.6 - 0.2 0.6 - 47. 4 72 13 15 0.224
MY16 “4:4” 13,1 0.2 77.7 - - - - 9.0 60 13 27 0.221
MY29 “&EE” 153 6.7  41.3 - 12.0 - - 24.7 43 28 29 0.283
MY314 “ZE81”  10.6 8.4  63.8 - - - - 17.2 51 23 26 0.257
MY291 “Z4”  21.5 0.5 53.9 - 0.3 - 1.9 22.0 - 32 68 0.327
MY284 “ZHE” 21.5 0.3 54.4  12.3 0.1 - 2.3 21.5 - 79 21 0.452
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Fig. 5 TEM images (a, b) and SEM images (¢, d) of clay minerals
a—ATRLARDHR A R AEIEE (MY 16) 5 b—7SIWIBAAFIA (MY16) 5 c— G801 sh B £0 ¥ (MY27) 5 d—" 204017 B £ 5 (MY284)
a—fine-grained illite and EDS pattern (MY16) ; b—hexagonal illite (MY16) ; ¢c—SEM image of clay minerals in “green potash” (MY27) ;
d—SEM image of clay minerals in “red potash” (MY284)
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Fig. 6 The XRD pattern of random-oriented clays from sample MY314
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the stippled lines indicate diagnostic reflection of 2M, polytype illite ( Moore et al. , 1989) , peak numbers indicate interlayer thickness, unit is A
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fh Kiibler {4 0. 221 1 0. 283 °A20 Z [a], J& 4]
BRI B o 1 B RS (2013) Kb B AR
WK R 0 Y o s 2 CARRIY g, 2
FE BRI 25 BE S 78 TR I T 208 B R B
Bro (AETERT A SR | Z0BR R LR 25 B 4 I R
HRF WA IR B % B IR B

R TR R ISR W Ay AR Sy
P SR SRR AT S A A I L, AR IRIESE v
JITAT 2 BURE S ) SOk TEAH AL, | Wiz DTAR G A b e
SRAFARIE) i Dy i b BTV T B B TRl AR [R] PRt
N DRI (0 25 i Al 32 2852 B B AL 7 2 R
il BAR N SR S A5 BIGR I 25 A 19 4 T
RRAEHE T HABW Yy ) R A A AL, 7526 -0y b
PR R K 2 [m E A LY o
WA pH (EEERALHE T 25 -0 WA P R R .
5.3 AESEFEFNAIRERIREE

IM T IM, BV sV E R Y T k2
B 2M, BRI RS B (HAE SRS LT
2M, BUVGHRA A 8 A R G 7R R 98 B
B, IM, BRI 25 ) 2M, BU%4 4K ( Hunziker et al. |
1986) ; Al /R BLHT L1y b DX W 2 R v 2M, H A1) A 3 15
THIAS 2M, B =B &, R Z 8 KR4
2M, BRI A Sk A A T A ( Zwingmann et al. |
2010) . R FAR GG S AT AL HE 2M, LR

F B R ( Torgersen et al. , 2014) . ARRWFFAEE W)
S XRD &R AR R, + bl BE[F IR & 1M 1M,
oM, ZRIEHH A, B e g R R AR
FEREG T T Tz B T, 455 339l v B A
SPHRAEAUR X SRR S AR R 2M, BRI A AR
i =90 R S K2 BV S P 5 7 T D0 B R Sl sk R 7 B
ARSI, — 0 AT LASSHIE 2M, BV R A 2 5 )R
T A AR R 53— 5 T AT A S RRBTE Bl B ] K
Pis,
6 4L

(1) ShEFIFBRERT PR 4007 R B (A )8 7
Ly EE ARG CRURECA T AR A A
“ELERT PSR R A AN e A A

(2) A Ak T 25 1 R A0 TR A AR 7T R 2 2 1
“CORERT ORI s R e LRI AR Y AR
HHIESESE

(3) TEIRJEIE T S AP B K pH EA
A RRAR T HoAh ™y 9 R A 4k, IF (75
PRAIATRYSE AR B 2 R 455 POREAER TR W] fE
FERLT HAE 2M, BIGHFLA

i RSB I LR AAR TS AL
4 XRD 547 B3 RA S8 7 KR T
HAEFE TEM 5 Arm X 2 PR X ZH 8,
Bt AL B 4 FASASR B o) KA R A,
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