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Table 1 Chemical contents of materials (<2 ) filled in basalt
voids and the adjacent strata

ﬁ&(*) SlOz AlZOSFeZOJ FeO MgO CBO NazO Kzo Hzo* Hzo' TiOZ PZOS MnO Hﬂ

R 87.77
i%mss.w 38.25 | 8.71 [10.74 | 5.43 [11,38 | 8.70 | 3.00 | 0.60 0.65 | 0,23 | 0.08 [ Ffg
ny K
v 11944 38,76 (11,01

2 .

£92(1941.67 45,24 (10,75 | 3.99 | 1.60 | 3.69 (11.33 | 1.17 | 3.70 [13.20 | 3.66 | 0.79 | 0.25 | 0.07 (99,44
#

ZRAEVPHWERESEBELES, Si0,, Al,0,. CaOfj & B ¥ Fe.Os.
FeO, MgORINa O & B R LB,

(3R BRIBELABHES (BRI, 1) EETOHER, 2R
B RGERSES (BRL, 2). AU LEATRBAAZS/N\AEAZRAHENIR
R—Wnek, ST HENENSE, X—HERNEXSFHNREIETE, EEE
B RX— BN RRBLT KBENENE, AREPHRNERORRSHERET
EREHO R KM

(SO MBREH I /MRERYHSEL

FBAERM L/ MEETOREFMNAEENERFRNT.

LI /MEEEF PR E AR B RE %N

BAERLELH I /MEBEETOTRBEARNSENEEFETR (H4 ) HEFE
g, I/MBREFHIRBEAESERANEBL. FRBXEFERAESEE 4 HEE
AR REFRHBXM10002K AL H190—95% WA F2800—2900K 4k A920—30% 3 M E &
— I B M X A 1500k 4k (1 75—80 % M /0 3 2800—2900K 4bi35—15%s & FH L K M
14003k 4by60% 2 B WA F11900—1940% 4bRI10—25%, ATAEFHE I /MIE B 58
FEHEAESBREEMEMTRAONEEE LR MBRRE S,

2,8F 2 R P B R A

(1)K, O BREEBERMIMT M, M40KAA01.9% 38N B 2905k 4b895.3%
CREW ), RiBXmEREBRL (E5)

( 2 )Na.0, MgOBERBE, HHELT0.4—0.5%2.5—3.5%, MEE—
DETHREN2 OFBAMBEEX (0.42—1.62% )

(3 ) SiO. AT, 055> BT WA BN A # %, Si0,M50.66% W 4> Bl46.24%,
AL, 0. 16,07 %33 23.81% (£ 2 ), '
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HEM=AE2LE(HT ), ATR:

%2 FTARKRE< 2 NBHEERATEHR
Table

rocks (<2p) at different depth,

2 Chemical composition and structure formula of argillecous

H &t EBECKISIO, TiO: Al;0: Fe:0 F3eO NiO MgO Na;0 KaO CaO P,0s H,0*

H,0- A

1 |%k2-8-192905.3 48.92 1.08 23,81 3.35 2.16 0,02 2,53 0.45 5.20 1,24

0.15 7.01

3.52 99.44

2 (#3-4-3 1912.8646.24 1.22 16.88 3.08 1.37 0.13 3.29 1.05 5.00 4.29

0.14 9.25

4.16 100.10

0.36 11.00

5.44 99.64

3 ¥4 2073.5 50,66 0,52 16.07 3.71 1.89 0.04 2,90 0.76 2.40 3.89

4 [»253 1722.8 48.16 0.72 17.32 4.57 0.64 0.04 3.21 0.52 3.10 4.21 0.14 10.34 6.84 99.83
AN B K W OB F 7 T 4k P T BRIHHET

Al Fe’* TFert* Mg Ca Ti Mo p Si Al K Ca Na

2 0.96 0.40 0.09 0.37 0.10 0.07 0.008 1.998 3.47 0.53 0.48 0.22 0.15

3 1.22 0.21 0,12 0.32 0.10 0.03 0,003 2.003 3.79  0.21 0.23 0.21 0.11

4 1.18 0.26 0.04 0.36 0.12 0.04 0.000 2.000 3.64 0.36 0.36 0.25 0.08

C1)MEERAEERANEE, AL BERSI HERNMTGENEG® 2 B FZ2EN
B, MO0.2138m%0.53,

C2) NHEEBHERE, B4TF0.45—0.502H, 24X | /MIERTURMEHA
BI4R1E

(3)FERBFHMM, EENK BEARRMEABRER, X—4R 5 REP
K. OFBEFIMGHLER (HS5 ) B—Fw.

() I/MBRTWEBREHIE

B EAMEXARTRBE (F1-2-63F, B3-4-04HEZRAEMIEL HBRE
ERKETHESRE, £1/MREFHERSEETBFLRAMEHWELHER.

L, %5 Hd (001 EX10.403R M Tk, Z “FEAL 3 5 4 R 10. 0538 112,53
BRENEDEAREF20% EGREREN | /MEFURZREH,

BAr L, B9 HEUTILRIFE (%3 ).

(1) Fe'*v, FMBBETHEANEM ] /MR 5 4 (Fel0.00—0.38, Fe’:
0.00-0.10) C4» 57, AEFHERM F 4 & & (Fel: 1,05, Felj: 0.17) €69,
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Table 3 Chemical composition and structure formula of glauconite mineral,

Si0; TiO; Al:O; Fe;03 FeO MnO MgO Na;O0 K,0 CaO P,0s H,0* H,0-

45,64 1,03 12,23 9.55 1.62 0.10 4.84 . . .

N i} * l R 3 RRM& T BROE%
Al Fed* Fe2* Mg Ti Mn Si Al K Na Ca
’ 20
0.66 0.56 0.105 0.56 0.06 0,006 3.54 0.46 0,50 0.15 0,28

C2) AT RBBEER 0% SBERNTFRER [ /M (0.45) (6,
C3) Mgy BRAERXBRANNIE, STERGHPHER (0.413),
CAOK'MPBUBETE0NREERYEF I /MREST Y,

(5) BAIYMFMABBYEBEE, FHNEHIERRBSESLMEM L
MFe FRAMEEFAL SRE L), HUBATIERMNESRE L.
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U LESWARARESRBET YREFRENF A/ KRG RET & A
MASETHRERBEZMN.

=, BT PR EFETANETER R

R LK 0 YTE R A W S 2 IRAL AT A A KA M R 454, EHNS
TR AR R BRREZT G EBERRAEUTILA:

(=) I RS R

BEAFENTREEANEHZERAR AR, BMORKARRDEHEY, BA
FMBRAHRBEXARFRARZZRAELMEIBHAME W, RETHRE. B4k
—BHRFHER, TARTRER., XESSH, Hik, B, BXORBEEMRKE
W, XEAHREAERSERBALERTUAS. AETYNEREE]I/ME B §Y
HERAHENEE, BERAKER,

1. GUR IR Al 3t 3R AL 2 P R

NRF R BRAFERRER TR AR ENERM, NUBNRERE, REEREHET
RSB AR, LR W86 MR XU IF 35 3R 1k 2 M B A KBk

BAGXYNEEHZRAREEONXRABMRHEN, NIRT —REREM BHE
K& A—BEE—BE(PH=7.9—9. HFA B A —BFHEFK(Eh = - 50—+ 200mv) §y
VB, ANZUNXREERGERTESFe®, Fe*?, Mg?*, Ca®', EXHE—
A, BiRGERAREUREY, ENRBRAEDRERERE. Hit, AKX
VHEREPANREREATOHA, RE—-RENXHHFEY ] /MBET ¥ RiEgR
ARENASRBAT WHTFE,

TR B, RS %R R Y N B B— R KA 3RE, BRXREEHBHEHE
B, FYHAEGBRFATEALK, FENT2400% CGRER ) B2700k (NEE ) B
PHBERATRG AT HURA B ENRERESIREEHT OAE.

2. A I Bl BRI 4 R

FERAEREMENFI L, FREENDBELERAET, ERRMN LS4
B, REBRBRATU0XMBEPEHERER. FHAARKGRRBEAESES
B 1/MBESY, MEBDATTRALNBRRERE. X5 BERFANART ZK
VB LS A, MEEASANARETFONFERERRARXRR,

FREENDEPAERBRERER SENRERETRAF RO R, Hig—%
KAEMEZHs. 9, ERKEREFRE T, FRAEAZSEBALE, MHRE—FE
NRBBEREA HEFREHE,

3/2KAlSisOs +H* =1/ 2KAI;Al1Si;0,,(OH), + 3 Si0, +K*

KA1,A1Si50,,(OH), +H*+ 3/2H,0=3/2 Al,Si,0s(OH),+K*
EBHEKAEST, KRATI500KEERMBMEKApH=6 -7, X T1500K

DKW, 1981 IFNAAEEBAKHANBRRIE
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ERPlEkypH=7—9, EXHBER—PHENFREHFES, RKE(ZE L
ARKE) 2R, ARRGHAENREEERET REFHIFEMBEEN, Bt ERE
FEMBESPTRI MBI, BHREBREESE (ERI, 4). HHEFEEN

W, FREHBEREIR, AT 2400k R, Hild Wit A HR, BRI ELHRK
s MR, BTREABEAMEBINHHAL. K SRahERHBEA R T /ME

BRI ERERET HREAE.
0.6K+(1.11A1:Sises6Al005,4301,C0OHI2(X0.38*J>A15(SisesAloes)01,LOHI,
BRAEGOYEKE)D I/ MBEFS35%BEE)
(K*0e6]+0.67Si0, +0.22H* + 0.34X 110
A%

Hit, KTF2400kEFTRIAFERF ROPRERNRBEGESEIHI/MBE
TS,

Z5, FBEERE 1 /MBERT HRMFANEHEN LB, H KBS0, B2HHOO
423 1 SE S IR BRI A W LATE R 382. 9 35 U I By 1 /MIRER 80 M40.238 7
¥, ARLGERBEK.5%. TREREIRVTAEERZE. RAKRTRRK i &
BPAARAEEROERAEBERREZSN, EERDK2-8-19FTAIAABRHKE
AXWIGAMBENERESE (ERL, 6),

MEPL LTI, 2400KERERRKER K 30008 XK RS AP RENERER
#, LRRFEME LT A A ERXFHMREA BN hER .

BB NBEHTRARPRHER, ERARRUFATRE & MBSl
R, BABRNT HASURBERFANENE, BEXRENUEN\E AR B EHR
¥, RAMEBESERETESAE. XEFTUHIHRUARRAR ST EHEEH™
W, WETI/MEBEEFTWKEE, REEE. 4. BORF ‘REE” , XR B ik
BB BERERE \EEREAEHRBET ARNE, HMEREERELHE. PSR
BREERDODRESE, URERE. BAL—BERNERBRE ¥ K 0 B 8 £
BOD, WHEERRKER. XEASBREAASXEEN, FUXBSERER.

(ZH il

PR MBEAXK1200k AT BB BB E WA RAF, BAHBEK6 T/100k, WEBH
R4.5C/100%, XES—SBTHE 4 —4.2C/100%, REERBIDBEENE LT
WRAEZTANERESXEABR AR E.

RPN X 56— Fll K TR AR AT —EALHE, RBREY
bRt L, ENEFRUSELTHAE (REE—1 /MBEFH—HES # B—Ri
Ay |/MBRFYH—HAEZRA—BEFAR)) ARKA. |/ MEEFHHEARGH
BHEBUMBEEE (B5).

HTFXHMERKBEBEARR, FE2HHNREBERTR, X2 IALZHHBRER
Ty aSERNEE L, RERBE, | /MREFY—HEFARG—BES R /4
FERFBRAE— I /MREEF O —HEANE - E LSRR N2400kEH , T2t
AR THRX—EHEEE2700RES (B2 ), BEBXFEAHIX i H 886 BE T
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XEAERFE LR, SRRERNEMY (RFRBIX2T, XEs—DEFi
X91.5C ), REKHBEKHTFHEBERT 4B —IBTHK, HUKLTHASE
EERNEEELXNES DB TFHXER- 2,

(=) REBtE

Wit G — DB X D522 MR EK 2 X R 2-8-19F, #2-19-6 H
I/MBEEFTYPEBAERSEBOLE (F4) T4: FIFOHE 52800—2900 X,

¥4 05223k, % 2-8-193F0M 2-19-6 #FiREPI/MERTHNRETREE

Table 4 Montmorillonite layer contents of I/M mixed layer minerals

in argillaceous rocks from the wells Ma522, Huan2-8-19, Jing2 -19-6,

5223 %2-8-193 £2-19-6H
B fz BRECK) ERAER B A WECOK) ZRAR B (BEGCK| BEER
2781.9 30% 2804.5 30% 1234.5 75%
by 2788.5 30% o 2849,5 25% v 1215 5%
2807.8 30% 2859.5 20%
= it ]
2825,9 20% 2875 20%
B 28355 25% B 2891 30% B
2843,6 20% 2905 30%

SRRV _BRMYWERMEZ, K2-8 -19FHRNNA K2R EK, BREH T X
FAHEHUKBRERE, U I /MRBRETHHAHRLUNRBEGESRE, MK2-8-19
H 58 2-19-6 FH1203—1235K Y NEME, ENHRBARZEE EE—HL, |
HTREAAERARAEREFRANZENTHE | /MBETFUIREEES B ABH
WER, TR, AREFHBEERSERMRE, RENE/KE, FREEHN LY
MWIRILZIT AN EERR,

(@) EH

5 W46, XUTHAK 2- 8 -IHRETT WAL, /MBARTHIMHETRIRILY

Table 5 Comparison between the mineral composition in argillaceous rocks

from the wells Jing-146, Htan-11 and Huan 2-8-19 and the montmorillonite
layer content in the I/M mixed~layer minerals

1463 ®11H w2-8-193k
BECRH/EMAR/EX? | B &
vwue |wnER% | Twas  (BRF| swas REE
I/MRET#-8
2529/683 badiifz 3 %gﬂﬁ-ﬁ&ﬂ
I/MBRT Y
2866/773.5
VB -BEFFIAE-[10—30
2919.5/788.4 AEAn
3137.5/848 @E&L%Pfﬁggﬂ 40—50




62 foOR ® H 3%

B146FERIIK 2 - 8 193 R R 11 AR L5 Yy 2 fh Ho 3k (& 5 )W 0. A 1463FIRE
3140K4bEY I /MIBRT PR BA S R H40—50%, REHMEHKES 8504 T/ EXR?
EhH, (2.7 4R/EXHHE ) Tk 113E R 3K 2 -8 ~193F 2500—2900 % 4 1 /M
BEVWPRBEESENB—30%, HEWIRI0Y%, MHRZHEKENH680—T7884
Fr/EXK 1463 BT R 28K IE 7 R 11K 2 - 8 ~1938K, W&, B AR AT
BAMNER,TWHI/MBEF Y PSHERESELK 113K 2 -8 -19HES ATRF
R PR RE K EANTRG L EEEELKER, ML SR ALET AN N
AKHE,

2

WRAEER AR RRRERREFRETELAGE LT HAE. BHLIPEX
WRBPAEE O 5HEYBEAEE N PEYBRELTH ARHEERELEER [ /M
ERARETBRPHRENT

(ﬁﬁﬁﬂ:ﬁ) +A13+’ Fez+9 Mg2+

- Si**

+ K+, A13+
gm A AL iR ~ PR + H%

- Si**

l +K+, A13+, Fe3+ iﬁﬁ E;E
- ——— E+

(BRF—BALIHE-Si*”

VI B TR i M BR b e ORI SR B 2 DORS - S Hu R 2247 D i B I
o
AXBHALTM B RSN OB, £REIRE,
(R H#I19834E11819H )

>SN\ERRRAE + AK

$ % X M

C121Jonas, E. C, and Brown, T, E, , 1959: Analysis of interlayer mixtures of three
clay mineraltypes by x-ray differaction. Jour. Sedi. Petrol, Vol. 29, pp77-86.

(2 JFairbrige, R, W, and Bourgeors, J. , 1978; The encyclopedia of sedimentology.
Encyclopedia of earth science, Vol. V1. ppl49-156,

(3JGrim, R, E, and Kulbicki, G, , 1961; Montmorillonite, High temperature reac-
tions and classification. Am, Miner, Vol, 46, pp1329-1369,

(41Grim. R, E, , Bray, R. H, and Bradley, W, F, , 1937: The mica in argilleceus
sediments. Am, Miner. Vol, 22, pp813-829,
(5)Kodama,H.and Dean,R.S.,1980.I1lise from [Eldorao,Sask-atchewan The
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STUDY ON DIAGENESIS OF CLAY MINERALS IN THE
WESTERN DEPRESSION OF THE LIAOHE BASIN

Cheng Yongwu
( Scientific Research Institute of Petroleum Exploration

and Development, Beijing)

Ren Leifu
( Peking University )

Abstract

Different clay mineral assemblages and their replacement have been formed in
different sedimentary and diagenetic environments in the western depression ( Huan-
xiling, Xinglongtai and Maquanzhi)

1.Montmorillonite-I/M-illite-kaolinite mineral assemblage

2.I/M-authigenic illite-authigenic chiorite mineral assemblage

The weak acidic and weak alkaline environments were transformed into slight
alkaine-weak reductive ones with the increase of depth and geothermal and mont-
morillonite and I/M turned into illite and trioctahedron chlorite.

In the north region of the western depression ( Gaosheng and the local area of
Shuguang ).

1. I/M-illie mineral assemblage

2. Glauconite~-trioctahedron smectite mineral assemblage
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3. Fe-saponite mineral

The Sha-4 stage in the area was a slight alkaline-weak reductive sedimentary
environment without kaolinite mineral and Ca, Fe®'Fe2*and Mg were rich in the
environment due to the degeneration of the secondary saponite from basalt into trio-
dioctahedron smectite. Together with Fe and Mg, K and Al supplied by solubilized
K and Al-bearing terrigenous minerals under the higher geothermal moved into I/M
crystal lattices and thus forming glauconite.

The evidence of mineralogy has shown that the geochemical properties of the sedi-
mentary and diagenetic environments are the principal factors which control low-tem-
perature geochemial behaviors of clay minerals during the diagenesis, and secondly,

the temperature also plays an important part during the diagenesis of clay minerals.
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