Ese®E1W B ¥ Vol, 5 No.1
1987 % 3 H ACTA SEDIMENTOLOGICA SINICA Mar, 1987

LT YISESRRFE
X ERNY TR

S

(RDBFEERLERTFRER)

ARANE: RRA-ZANEEFRABRMELAFNRBEMARCARAIEFNREIRY B &5
SYeR ¥, ERKARARBAE, Hoas. X bR iom AR ARAREE S P LA
W, Ly oa4MEENLT YR FAR, XEERTHEERGARAREFHARAK N KE
HEIIRN, Hi, Biy PN EHERTRRNEHEEE.

EMIE: BLyY HAEXR KABRES HENLET AR Rida REER

E—EEEN: e B 51y wHii: 5 KEHER

FLRANCHBIRAA “BL5Eh” HFE, ERON. IR T CATHIRRE
RS E R AR, Rdxt, Kb R L0 W ARKFIE. BERLTHE
BAH LT UHASERESTRREXRRED . R X 55 EX R A5 R AT
TUBHERE, HEL5HRACREREGEEMIMTBINGRELRYE,

—. EHRRHERORESHRA

(=) ERRE

FEIE LT OBREREZABA LN, TAEZYERS. FXBEARE.
FEEREERZRNEWE, oM iEREFERAR 4P EERX R ¥ K
K., B@EEmMtENRAENERBEZ—FEN,ZXHTEMHEREASERET
MEANHBEFETFHL, S8, HE=/MREEANESERER. —RLGRER,
AR EREELE200—700mZ [, EMAFEEER, M EERTERE HR,
EHEFERHAAHES. BREAZRE.

BEAR. “BLSKEFATM LEERAREAXEL, RS aI~E4HM
THETAURBR _BHHEARTH, A—EESHURBENTEHIH, TRRTE
SETERWE, KEAAEERENEEERREANTUS, LA TR EBHETYRAE
AU, WHALBERE, THEETAN -FEADERK & BN B 3H = A3 0UR,
EYBREEkR 8 A AyIEima.s

FXHABHCHARERERNEE. BURREREASHRNE 1 Fp:



1M Xe: HLF HIFES T RRE X RN PR 49

1 HIFEN
Table 1 Classification of samples
B oA %X m ] # b 1 5 B 4 | #ax F® A
ok CEBBAY EBN. BRES
R, BERRY PNT 3 B8 FE
L) BH. BEAS
* Rk Rt RERE. | FEA BAR, | r.F7
6 EE FH
(HEEE) | BREs e, mRRNME &7
%K | WL, | CEE. BE.
. BREA BURT. B 7
(LZAMER) | TEETH | PR

REEFBKOEBRATEDHBRERE, RTS8 EEMEE S B ik
fi. WERELE, QHMHEN, HARRMER, HASNERE.

RFEFBKOHERRE FRERE, XPAFAPREBTEN. 2BRBRE Cin
). HEPER) NLBHYRLEG., KALSRBT —FHRLBKNAREE,

REBKFEOHED PR IRSEWRAES, EEHBHRRITREE RFLA,
BRI E=AHPREORRTR,

AT HERARFRAVRFRE IR L5 et Kt fraite, ERREM LR ERT
BAKWHR (EL), ZEEFNABORTPEAKRE (FE2 ) BIAREATE ML E
A,

LAR 2.B% 3.RHA
B1 REACERETAREEDR
Fig.1 Location of sample spots

and Luan River system

2 \ﬁ
0 10 20¥m
A "

1l7] 2] 5[<]

(D) BENMR 55
MAXEB RGN . ZXOTREHEENHIRERATTIR LT B B S H. &
o AWSHMEARNAULEMTEHRTTHR, UEHERE,



50 n OB % 5%

XAFTHEBARIH  BHESEHACHERRRE. SREBIREEHEAT0.01 %
kBT EBE, MEVRESES AW EGAREN0% KHH,0, i TREUAH. %k
Bk W B X A SRR, REXNSHEREN LT URRBERRNERAZ
ZRUR AL S AMECE B RS R XOURT 28T, I BARED,

BliamEr HEGREMLN. RELENHEOHMR — /DR (40.5—0.8cm
RBE), TI—A5RER20° EAHEXHEFLEAR, DEERNE LRNERBESL
BN LR RS2,

Bt NN, R TN LT EEUAHE, BEE. REAMPHE-S
RARENLFYAE(H2, 3), RIEHIBERA., B0G. REBAR.

M
(16.673)
Q.M

, M
QM 330)(5L574§8'3°8)
(3.361) ’

E—-0 Q Q / \

Q (15.237)
Q
r‘ Q Q M M
M ! [\ M 3.110) (5. 129
) (0. 7500 | h 2 5771
3~ 911.509, ‘ - k) o
/:_f\,(\/J\/\j AN 1M
QI K (10. 210) M
Q (7.081) '(lo '237)
H l
I (3 521‘
I 2,308 )
(1.501 Qi) 085, (3 089)‘ \J

2508
\,-\M'\J\whww/\w Q
K

i K
3.570%  (7.138)

K K K
Q.K K (2. 468) (2. 557 ) “:i%uo. 281)
1307 — 197 (1.658) Q (| T5g5, K \ ,

A ANA N

1 1 1 L 1 1 L i i Az 1 L 1 1

68 64 60 56 52 4R 44 40 36 32 28 24 20 16 I2 8 4 (28)

AuBwE(KO)xE, AEAR(D . 52 (Q): BLUPRAHTG (1) HE, FBBE (M), %
BK), BE(Q))HEMRE-SRATREA4EEL (M), C. #RE. A% (Q);s D.2z°8A
MEEEHRE- 95 EAE, REMKCHTFAERBE (M), EXEEFT#5I%A.B.C. D

B2 Xtirsdmkm

Fig.2 Curves of X-ray diffraction

DXAMHERDR AL ETXAZNT, 2RLTABYARFAR. HBEHSHAKTH N,
DHBRNBEFHAERTAERHERNLRNAERRB IR BRALEE,



13 N, BT BT SHBAREY ZNTE N 51

——
14 957
101
4R, B A, FPHAE (BRAKEL
BO10HR. 8 (ERANIE)
o 558 1SBR: BBRA, FSRBAR
110 BOESHEBLIR)
520
15 B3 #AnsE
966 Fgi. 3 Curves of difierential
170° Yermal analysis
112 921
671
— 2 fom | W 2
—_ z:ﬁﬂ;iﬁ'.#uu CP*E:I:E"M‘H‘{E

BARUIRARHEZM . ERGRJTHW, RARFAFEHRLPRKLTH
AHRIE. KL PAREEESHREAH, BTN HMESHRAH—UREH,
B ARARAE . BRER, TUABAANXEERFEHERSEANR & B EEARK
R, MEZURFR R KR HNLEKIEREW LR, T LA A B & RUTHIE
B B bR,

(=) HIWMNNE RIS HGKHIE

BEHTHHATEME, TURBBEIN LIRS RANGE, HETRERHN
B ARBESTIRFRHREXR,

EREFERT, TUEIN-LAREXRABEHEHBICRE A BR KPR BR B
#, AN URBABERYYURLEBRFERNLZERE, #Hhatikshixs. IR
HEEMTRSEMFR. flm, HERE 63 - 24 LEAETRERZRRBEHRE
PYMRBEEE Y 34k , A BRBE  HAE S 7E s B E R BI50 A5, R B i 7 KB A K F &
B, RBERE, RAMNBEKLEVE, REYE A BED, IREERER, b
EWBEERLAN T LERERRERET KE.

ERFERT, TUHBRBREIAN LT WA RENFFI AR IR SdX
ERARFEFRR M SR R A WRE, R M AR A -, BAEKH
LRERERE, FRELETFEHEN, AR P2 RAENECARL, 1) @
SRR ERK KM LR HE AR E, RE, RAERRESK,H
B EMAERECERL, 2. 3),

BRAE1953F HA A A R B Jokohs L BUR HE S 80 , KRS 1 4 50 & SRR,
19694E L AP FE L 0 3 MBI AR L 7= A2 T P B iNsE, B SR
BB T AT K R E R R, BERTAXERTRNE LTS
23T EXZMRAER, —R3RKRREMHLTHERLsBTERHN. Rk, &%
XHT RRER PR R EARAAE D LR LN AR AREE, RRARK
KELBREREF (BEL, 4), MANDRBRPBHYRELNHEINLE, BERR



52 o B ¥ # 5%

BB CEMRK L, 5 )., REPeXehaiieERl 2R RGN,

MHLER 22 R E, BRARIRDBRBRNBEENR, AFEIRLRARENR
REFBETE, BLAANTRSREEEIRT A AER. A8 LRBHEW RBK
ALY B AR SFEE Y, ENTRSEE N /M T #6508 U0 R e 4 DL BOBL A B S UL
Fit, Xk, FREOBELBERLEKNE-E-BHH LEG B E, AT ™ £VEH
., MR, PRAKNEKTESEMRE, B8 BRIk LRARS ERESN
RS MEETEAEER, “HEENERERESGRETI. i, BKAFEEK
AR, TAESRIMBCEYRESE, E ekl AR P S R R A S
BB EEXF A REE S, BERAOUBERELS., EOEINENERER
EWEER, Ll RO EBREREREY, Bon - B R R, BERRIKRE
RIS A RFIE

B, TEUVUEMESH S, 2 LRI L0 B X #h B R R 8 R R A R A
B, RS R A R R R S R R R A 5 e R L R A . RAaRH
LS I E SiE =i

(D) BEELITHER

BTN ERRREEEARENDBASEE, ~RAARKER K £PHE
SEORETEY;, EBA. FRANEE-/PPHEXBYBRETRRARERKCI. B
i, HUE B R TErUB S B R T 1R R R B R RS 5 T DU B B OB
wE,

TR, B F R, 35 A NORTT S A0 2 St AT BB b & R ER AR R RK
WEMS AN RABHOS LY, FREMHERITOIMA (ERL, 8. K
BH. FHE - SBEREEY Y, Wi, ZHLBRRRA. BlA. M=AMNTERK
WEPHEER LT HMUERENE, EERIRBAMPFHG.

BESPHEBRAMRE L, 25MVAERLT D ERER LT OHRE NG

B
LB NS L TFaLEE, ERB-RRETE, A EH. BRNElEsy
HALMIE (BRI, 6). MEEWTEEEREANEE, DEEWTH, SIBRF
BECHEKL, 7. 8 ), XAUARAER PR LB RMUIEY, BTRE—%&
HEASESMELIER, RS EERAR LB, MNAIDRETRHES, $5U%E
MERERANEY, RENLPEEARERE. FRAZERE L, TEXLE
FERR 1 SHRAE 2 B, ARRAISERFONELT Y, HPREREEFLE
PORRA B ARR(ERL, 5, BEAD.
LHAEN LT YEEXBESRALR. AESEY, HEBSHIRERSEHMRE .
MERBHRAS L AR TEBEZENEEEBE, AN SRR A N SHET]
EX (K. 7); ERRKRBEENHEDBIERNTEEFNE, LSRR
REXCERL, 8),

LEAHENTTYHEECTHETRR, BETURBRRAGHERENRXR
KE, MMERKFEPERNBERESTETRIAGRARETRNYEERRE,




18 Wik, BETHRESABEAELENNSEN 53

MEREAERE, WLV HERSREENPHECNRERS LT ORERLEM
MNEER LT AGRE, BRETEIFAREEFERNRE, FENERSER
RABPRBEE. EREEFTHFHL. SRAHLN—RAE, MHARETYTEES
EHEBM. FNREEE LR THNNERR T PERBE, WHAR WA FHF
Bk, BTHPPRERE, itl, LAETABBEREPEARLALERER (H2 #l
£B. C. D). HERRPHEAIRBEAHNFHOAEALMPHA-RBEAERT W (2
HERB) WHBRTRERERE. REFABSER. I8, KIKERLTHME XL
YR R Sk

(=) Hrepas

PR P AR 28X SRS, 28l ARERR T U MEE,
BELFMNRESTE R EEMMETTE T ARRRERRE RO LT Ias, £RA
BEARBERTEHE. BEHNZAMAE., SHRABHPHIEES LT HREERA
PHA-RBA-REAAS (LENERESOHFHT) o L= ANFRUGRKE
AERSREAE, TREBDHPHIRE LT ARSI RBT-FHEHE. X # M
HABHAKAESRREL, #HA. ERAMANARERASNARIHB R FHER
BCXTY, N LF WAA SURBEXREREIH.

BERARTREEARKE LT WAL WRE, EEREN.

LEEBR KSR EAEIRERNER BT OFRBHOEEFZHRN
AR, MAREIBARAERT R, ERERRKS RS, BREHREREXRT
KA, REAcMRKERL. EREREKD, FERLRRE, GXANRnRBE
H. PREEL ATERRRARFZFRELRGE LT WAL 55, £FA=E
A, hTHRKEEKICE, BRAERET KA REEHEREY, BaEw
THRARERRETMRESFHEM. ARANFAANEERNLRE AKX, EXfHAA
REHTLHBRUREYR A, FHE, GURERAMIR, NWMERT LT H4E
TR

HLFT YRR RERARER  ERREETE, HLT9NRErR—#&,
REAERK, —B&2— 480k, BRAZTILRKRRELR; FRRED BEITIH
Ky MBEBEAERAD, HEDGE 0.1 BORRED. HRERHIRY, RERRBZ MR
B AR N EZ G HEFT BT RRKABRBE A ARE.E0A, XRHEBBA
MERMPRS REAE - LM OBKERS, EmOEERBEENENE, Nl
PR ERNAFHEUREREBEAERATRE. A, ERFABOERE
MEANEREERE SR, AW EHEmes,

Z. MRS PREMRARERERNRE

HMALRZAK LT O EN R — A E ST HRARADERENR LT
YT TR ERKA RAFRRE, HEREAGHAREERABIREFEHREL
FHYE. B EREEHEAETHNRR RS S W E MBEF R, B LT 9 AH



54 n B % #

FEELSMUBIR FIHEYCE RN ENEEEFH RRGTURTRHR L,
EARBTHALKBRIR, AZEAEHEXNTZAMNTR. SANNKMN=ff
WHRTER, HLTHEAaRtEKEERKOFR. ARB ERAUMBREAR S
RHHEZAWTFE, ANLITHERTREKMRGRER. B-URE, SURRENL

AZAWA KR, KL Y B IR KR BUK AR RS,

B ]
s g | TTRME
MW FIAMER
!
E i
S
fef 23
K EMk|=| i
C |
3
H #
K P
| K—E I iﬁﬁ
E E Z| BE
S . 5w
. ¥ EE |
\\,. . K N
14 . f1
:\ / | E E—-I}’-—M;ﬁ
ST gLl
| f . | B M W =m
b } g
| S N SOOI R S,
N T i
lr I | 11 E-M-E | |#i=fa#

L_J'“ LE]L_J f\’ "T" Lﬂ -
9 10 11 12 13 14 15 16

LA 2.8H ILBARAE 482 S5.ERXHEE c.MRXBEE 7.HREHA S.ZZREA
. MEEHER 0K 11X 12.FER 13.L4E% UBREE 15.%K 16.8K—¥gEK
M4 RERBE50AR_SBELERATFARRFRATE
Fig.4 Sedimentary environments analysis of Upper Shihezi
Formation of the Late Permian, drill 2508 in Yuxian Coalfield,

RECE PR LT OARRLEH . WEHFIESTBRTRHXR TR A F K. K&

REETHEPH—LETEXFEB T —H RAKT, BUERIFEIE.

TEERATHRE, FHFE. R3S, FEF. IFAREFEEFOEL, £

R BTRERXEZERELTTHE, EARTEORHE,
BWRY 19854 3 A31A



14 XIe4Es K18 oA IE S TURREEX R0 5 i 55

$ ¥ X K

C1)Bie. FEEHS, 1982, iR B %, 3, 263—27210,

(2 H.E. @ik, 1.B. 3%, BEWSE, 1978, MEHRBURIAE, GHWId .
(3JC.E.R&E/R. L.D. EREE, REEF, 1983, Hig YLy, HEELEE,

CAIMBZEEE, 1980, AMERRI MR, 1# 3§, 1771891,

C5I%%%, 1984, ML, 3 4 5 W1,446—4551,

C6 TR, 1984, WIH¥ER, 652, 272—2763,

{7JRonald, J. Gibbs, 1977, Jourual of Sedimentary Petrology, V.47, N.1, p.237-243.

STUDY OF THE RELATIONSHIP BETWEEN
CHARACTERISTICS OF CLAY MINERALS JRD
DEPOSITIONAL ENVIRONMENTS

Liv Guanghua
( Beijing Graduate School, Wuhan College of Geology)

Abstract

By applying the methods of understanding unknown environments from known en-
vironments and the principle of uniformitarianism( “the key to the past is in the pre-
sent” ), the relationship between characters of clay minerals in mudstone and depo-
sitional environments is discussed in this paper. Thus the possible facies indicators in
clay, such as microstructures, autogenetic clay minerals and assemblage of clay mine-
rals, have been discovered. And it was tried to use them to indicate the depositional
environments of some mudstone without obvious macroscopic facies indicators.

First, the samples of different mudstone,which were collected from the same area
and the same coal-bearing strata and which contained various facies fossils, were
taken respectively to be representatives of seawater deposit, brackish deposit and fresh-
water deposit. In order to contrast, additionally, several modern mud samples were
taken from different modern enviornments in the Luan River system. Then, these sam-
ples of different environments were studied in detail by scanning electron microsco-
pe, X-ray diffraction and differential thermal analysis. The results of repeated con-
trast showed that following three aspect characteristics of clay minerals in the samp-

les were closely related to depositional environments, probably, they were controlled
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by environmental conditions,

1.Orientation and fabric feature of clay

In freshwater samples, the orientation of clay particles was better, flaky clay
particles tended to arrange parallelly each other and showed a kind of parallel struc-
ture. While in marine and brackish samples, flaky clay particles accumulated in a
jumble and showed somewhat 1locculated, honeycomb, and cardhouse structures. The
former probably reflects that the deposition of clay particles in freshwater, Which was
short of electrolytes, was mainly controlled by hydrodynamic condition, and the
suspended clay particles deposited as single flakes. The latter prcbably reflects that
deposition of clay in seawater or brackish water, which were rich in electrolytes and
microbes, was not only controlled by hydrodynamic condition, but also strongly
influenced by coagulation, organism agglutination and flocculation, the suspended clay
particles tend to deposit as aggregates of clay minerals.

2. Autogenetic clay minerals

The observation of SEM showed that difierent autogenetic clay species existed in
different envirgnment samples. In the marine and brackish deposits the main autoge-
netic clay min‘s are illite, montmorillonite and chlorite. But in freshwater depo-
sits mainly is kaolinite. It indicates that the formation of autogenetic clay minerals
arae controlled by physicochemical condition of water medium in depositional environ-
ments. So it promises to indicate environments by studying types of autogenetic clay
minerals in mudstone.

In the SEM photographay the identification of autogenetic clay minerals can be
summarized as follows; (a) Mineral grain is complete and its edges and corners are
clearly discermible and without any transported marks; (b) It generally formed in
the pore and [ossils cavity. its crystal size and arrangement were restricted by crystal
space and out of relation to terrigenous clay grain; (c¢) Some autogenetic clay minerals
transformated from other minerals, so it could be identified according to the relation
between both of them.

3.Assemblage of clay minerals

By utilizing X- ray diffraction and differential thermal analysis, SEM and che-
mical analysis, the relative content of each type of clay minerals in each sample
has been estimated. The assemblage of clay minerals in freshwater environmental
samples is distinct from seawater and brackish ones, for example, in brackish clay
samples the main clay assemblage is illite-montmorillonite-kaolinite ( arranged in se-
quence of relative content),and in freshwater clay samples the main clay assemblage
is kaolinite-illite-montmorillonite. The causes for different clay assemblage might be
the following. (a) From slightly acid, low salin:ty fresh water to basic, highly sa-
linity seawater or brackish water, terrigenous clay minerals could have trassforma-
tion and varicus autogenetic clay could be formed; (b) Owing to different clay types
with various flocculation effect, during the depositional course the clay mineral
particles might lead to differential flocculation; and (¢) Size difference of indivi-

dual flakes of various clay types could cause differential mecfanical deposition.
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By using three aspect characteristics of clay minerals stated above to analyse
some unknown environment mudstone samples taken from the same area and stratum,
the conclusion is in accord with the results obtained through environmental analysis

of trace elcments, fossils, sedimentary structures and vertical sequence etc.
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