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R /RAMHEEGHEPT R RAFEHARRG
TUE T A ma R

KIEE
Coh B B2 B 22 AR B ST

" E AEREHEEEABY _RACEAUR S ERHERAUTHRGERENE
EMHEEHE R UZTENR. AXARF AU BN E R R TR EE LB FORRLY
SHTEEAUARANY ORCALHETFRRLANRIAA G ELHVRRBET HRAAN
RAF FBAFFH QUZERERCTENRTAARAANRFAMALY EEALEES,
COI REMANAHTREANRA.

X B HANE BzZ¥ R4ENR

feEET kex B 3545 BEHAR ARF

4R, REBULRREHN A =48 BH L FRMN TR (Machel, H. G. #1 Mountjoy,
E.W.,1986), B FRTRARNETHAEREENAZ AWM RBES. KRAZAEFZH
HEMSERPHF~ L, MXEFRANKETZEFTAKXWA KERHAUB FTE=2%
PEEA ES/REH P AR FENHE. AR, I EAWRETUFEAZE AR AER, X
AU#H—SEAT RBETE MITEHARRRAENENIFRNRATAERAV S
HREEGEEAXUEB RAMFERARSF _ER T ERNAIRINR, KEERGTAT
BRABCEXMRENEM LBSRCTESA AT S AF MRS ErI XI5,
NRETURE R EMAUREAR ARFITA T AN RE.

1 HAREHER

HREF ZERFIEAGTRE RENEEZABIEAREEAERE—HF . BTW L
oA Bd FHFEA FERAMLERAFNSA.

FRHNEOEESEARFTARAEARERIE ZHRSERATUL B E TR SHE, T
BAKBCHPRITE HAaXHEE B LRNBANARHEORSE . FERASH
B, BREEEAEK.

P A IS TE &R AR, BKR H A X, R X WAL R — AT . %
MEEF_EMERT - MHTELEANEF. PoEUEN FXMBERRAL, TRAXE
THRIERT -EUDE BE ERE A THERE 20 S0H ™ T 5= AU R R
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TR, A, R XS TRF SEHE SR, MEERY X EMER ERT —E
URATE MIARAZENENLENZERMEAR. FENANERTE B &.

2 HzaMBRAIUsE A FHFIEX TR

2.1 =&

HRIETEZEEEA AT ENAN LE ZBEdBEaTNEANAZEHWES IR
EEL,BE T ERDRESES . B EKEHR L A ELHAERATETHY TP, KBk
THZHEEEMNKNMENIRPIERY. SZENB2GTEEEHE&K . A1HE BT o
Sm EE—ME10m . ZHEENM EAREXE, BETAEEURFIE s ENREUNA T
— UL R B KR S A T IRKEI k.

B LA ZEEEA T THRENARGTUESARKNRN—TRBEEA, BETER
Eab, O =HEZHREORE, U RHE TR E =86 B R e R H e
Ak, UEBREAEERRE AT S5 BETTHEYMEX,

2.2 s

M XA AAFSFHETUR SO ZE8NTYRS U zsAAE. ERKXT
0%, . HIREVERTFRA . AKYV AMENKA GEME LY. B ETTEG 0 Y5 LU R
A ERAGEH LTI E HRELBRAGEKRE HEVAMBER S A ZEMEETIED
HRTVYNTERERBAR EBHEATHMMUEHEZENHENERRRETYH I T
o

HEETAHZANTFERE,FHA 0. 38 38 UIE 118 8T 8 ook FE St B UK 3R 1T
X—IANREEZEF Sr I B RAIE R A —8M . Land(198) N AT REZ &+
Sr & E— MR T 200ppm, M EWAHBE = EF St 19 & BFH£ 15 700ppm.

HZETHENHZA O ARG RRETFERAT 8% Az AR TN
ORI IR .

2.3 #

BEEURSEMEIEH 0.03~0.005mm HEBARAZGEARREMR1,1,2), Tk
B s BT AW RSB R E LR T IRERSE+.

HzEFAZARENER KDEEREGNREZTSEY., HEE 10um LTHEE
HRBZEEBE R TR EEERE FAT (Land 1975).

2.4 ¥&

HzaS52amANAMAMKTERECERL 3. HEEPKFEHENHARRE 0.5~
I BETREENEAZ AP ERETRERRRTKTESKARMNEME., BETT
EHHA AR TREEE 1~2mm, & d L0 9 BEIEE AR RERR S0 R gk 4
SHRAMY RSN MAKTZERE - MIKiEr A,

HrzaPHRRESETESECER T . OESAE 0. 004mm A HERTET AL,
— R EKMFTT AT B REESHR, BESRK 0. 16mm, B 0. 06mm, B ETEH
SEHARERR 1, OFRAR (IR 1, W RETES K AIEINETRR, FE AR,

AR M B & & AR BT A W SRR 1 SO BJRML ST 3 5 Fe" 48T
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BEL,ENRSE —HESHEIENHKBECETRE, Az 5B ATTATREAER FXHH
B RAEBZAEABRE LT AR Fe.Mn B9 & B4 517X 271ppm 1 1100ppm tH[7] Lk
WIRE—HM . EXRRESETHARE D, B TR FRAENER £ SO HEEKX
KEE,EEREWHK,. XHATHAZ AR ENRESE K (Machel and Mountjoy,1986) .
2.5 {t&|

BREREPERENMEMMAEREA MABZAFLEHNRENBRESHBL.BH
FALRNRAARERT 7.8, XEALH MK (—f 0. 12~0. 6mm) , STRE.RETHF. b
RARMRERNBZE LB B KAREFEYIHEX,
3 HzeaMEBEATUETEMMRIEIT LR
3.1 tHkik{E

H &8 Sr/Ba 2. S KT E @ TTHA) Sr/Ba 0. 91) , 158 BB {17 AT K {4 iR 22
FEK.BEEATAHN Mg/Ca (0. 82) K TFHZ=HM Mg/Ca {i (0. 65) . XEWREFE LALLM

BfKPRE Mg/Ca HEZXBI THELAZENEE, ZHURFEEAKRBIBZA . EEARE
FHFHMARE.

®1 HEBRKEHREATH

Table 1 Factor solution of maximum ratation of variance analysis

HiE B &6 W =7 H =z &
2 ENEH A I I | N I I I
Ca 0. 9547 0.1047 [ —0.1658 | —0.0458 | 0.0340 0. 0282 0.02332
Mg 0. 8890 —0.0975 | —0.2060 | 0.0010 0.7453 —0.3194 | —0. 4987
K —0.0359 | —0.0381 | —0.0868 | 0.7596 —0.9607 | 0.0107 —0. 0537
Na 0. 3319 0. 2727 —0.7515 | 0.2678 —0.9666 | —0.0610 ! —0.2140
Al —0.2132 | 0.0986 0. 4647 0.6734 —0.9825 | 0.0719 —0.0399
Fe 0.1117 0. 9336 —0.0258 | 0.1154 —0.0781 | 0.8671 0. 1890
Co —0.0673 ) 0.9247 —0.1950 | —0.2003 | —0.0825 | —0.0543 | 0.7709
Ni —0.1373 | 0.9104 —0.1359 | —0.2047 | —0.5610 | 0.5239 —0.5166
Zr 0.2856 | —0.0506 | 0.8960 | —0.1717 | —0.3836 | 0.4987 0. 4901
Ti —0.4633 | 0.2386 0.7187 0.3374 —0.9713 | 0.0594 0. 0684
Cr 0. 6750 0.0829 | —0.1346 | —0.4326 | —0.9132 | 0.0808 —0.1593
\'4 —0.0509 | ©.7811 0. 3737 0.1060 | —0.6249 | 0. 3066 —0.2764
Sr 0. 8470 —0.0356 | 0.3%71 —0.1371 | —0.0663 | —0.6462 | 0.1474
Ba —0.1067 | 0.1813 0. 1883 —0.6837 | 0.3450 —0.1931} 0.6539
Mn 0. 4146 0.6122 | —0.5564 | —0.2659 | 0.1364 0.9119 —0.2940
HEER 29. 4368 | 52.8755 | 69.0300 | 82.2559 | 51.7097 | 70.0664 | 85.5302
HEsk
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*2 TERAESHEX

Table 2 Divission of element associations

im mestk |HFR| EERR | KELE [ H’“*IM;:KM T
Ca-Mg & I Ca.Mg. Sr.Cr Mn B=H% | Ca.Mg Sr.Cr. Mn
% Fe-Co & I |Fe.Co.Ni.V.Mn Ti BEv % Fe |Co.Ni.V.Mn.Ti
g KAI#SE | W KAl Ba HET W% | KAl Ba
Zr-TiAg | Zr. Ti ALSr. V.Ba lAEUFY Zr. Ti Al Sr.V.Ba
Ca-Mg 44 I Ca.Mg Ba. Mn. Sr H=zH% |Ca.Mg Ba.Mn. Sr
H|(Fe-Mn#ig| I Fe.Mn Ni. vV BEV % |[Fe.Mn Ni.V
%:» Zr HE ) | Zr. Ni Ba% Zr. Ni
K-Al-Na #1441 1 K.Al Ti.Na.Cr. ¥159% K. ALNa Ti.Cr. V.
3.2 TEAS

BEEBTINAZERSNISAHEHS U Ca. Mg F IS TEREBAITEMHH
FatiGk D, REEEFRYEES BAETECKHETHA . FEZETH X MHEMTE
FHETEREASE —TEMASHNEETE REXERTENBERE R 2).

MR 2BA-BATANAZERAEERUNNASTRA S BR T ETEREKEY
WAL R AR BB SR HE

EaTUAU KAl TEASHE . AZEU CaMg T REASHE.FHNMEEEWEN R
2R BR T UL K B 1 R f K R R BB 4L

BETEMAS AR FeMn A8, HHTITHELTFEELET.

HzAFK-Al-Na TEAEGNITECEBETERHEN TLCo, VML TR EH
AT RGATUE P, X AR B vk F K (A 4k R 4
4 HzesWMBEERMUE

BERAMNEFEATHREBZSEAR KA RMOLE BE. A5AaABRT R, BEFE
FAREYERSSE. EENETR-HSPHBZGNBNEERCRE. ANBIRER
HUBZANKFRMRETHE+H1L 6%, BETE+16. 1% : FRAWBRE L EEHTFH
E45.0%, BBk S 8% COMBMEE— I KENLERS, - FTEHARIES
MEDEABEAFENCO, B5T KEEREILT YR K L X F&F X (Lohmann,
1973).

MNERCHMTRAEE EURFHTLATFIFERESNAZEMN TR RARMLREMERN
3+ %(Land,1980), MR EEZRR K. FENAHZGMAEAN A8°C H 6.6% .1
A8"0 3. 6%, 5SREB T ALEREIE.

5 AxBITI’

5.1 RUKENRAHE
MEZEMEE XD FFE. S SR KAMEFEUREYRES, FEHHE =
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BNEETRARSE EENAXHBKARERG TERMBERGT SR ELE S
BERESN . B ARBEFEAENAURSHAYN TRERETUERIBRELGT
R EME SR W, B PR R REEF QSN RARTERNER
BIAE RN IEB KRR ET X 302, BNEFEFZG  XHAFRERENKEEYHERT;
HEARARNRHENERBETTANIER XHIRA T HENREHNTFE.
5.2 ki) pH (A
EHRW.S. P K, 197D R KN pH HEEX B S KEP CO, LS ERRH, S
ERER. BATTALRN,CO, SESBREERMEREME L pHELRREK: BZ58E
B BB CO, M & BB, B pH HE R
5.3 X CO, SFHERRRHER
REATAEAAEEH BN RFEEFENAIR. MEYHRIENERRER
FURFIE R R AR BAE D L RE & CO, K. BRI (AR, 19800CO, TR
EVESTEER pH 0 H . REWEHLLFE S, pH HAEX K, CO, K EEL HCO; pyt
SHE AZARERRIIE, ATTRE T KEFH Mg,Ca & & A= GERIFE+ pH EHH
X R, CO, LA EEL COF WIEMFE, Rz anEs sH .

6 BETUETETEKENRERY

6.1 RBENEPBREXBEANBRNEHE

B ENARATASHE AN R EE LS BETEEAFBERAPFHEIR
MELIBZENERRET R FNLERIE D HERN.

B TUA T R R A VUR AL AT MR R 2 K T H E M COT™ BF. Davies %
197N COF F BT URHB AN,

BATUAERFES SO BRI, Baker aqd Kastner(l981)iﬁﬂ§53ﬁm?§i}\j§5f§
AR FEEZEARREHY Mg/Ca t, T RKH SOI” KK,

BeT A RAERERERNENEMAILEY. EHRAEEAILSTLIINR
Hz 4 M B (Mansfield ,1980)

BAENAERAE - BREBRETFE A4, X3 A ZANEAR+ 4 F F (Machel and
Mountjoy,1986) .

MNEBAFBEE. ZAAEEHBAFTEESH —TBMN Me,Ca BF,.FFAARRN
Mg/Ca L. ‘

BETAEEALER BHEAFEEHTRIRES BERRBRRKOIE.
6.2 RERBEPEREXENKE

REAZAMBERANM AR RE §RXSNEFIEATHAIERUT HUTHEAD
BrEx:
6.2.1 BATHESNB(RFAZHAERRGHEZHBD

HETAERBEAMAKIEESE -SRI M. Ca BF,.FEFHEN Mg/Ca t. RRIE
HH WK A T ERRES.BEMBRERAT . i TENLES BEREKE
DHRBKAMKREK. REKKEERK SEES ESRTF ERAFE RKEENERNR
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R RBRAKKETE. SERS, BN, RE XK, RETC AR, K
BARESERD WEVERXHET -0 8, FUOKEEEFEIR. BREE R A EAE
SOI” ¥Z& R S~ . MEFAERVUR P L KRM CO, ik, B FAKEY pH HK,CO, K ik
FEL H,CO, B HCO; MIEMFE Mt H FRER LV YN EFE EE G REXRT
E NTIEKEFEET KEM Mg,Ca BF.
6.2.2 HZAIREHER

REE KA B, BK3 RS BEEAS AR, AR EEW W b th 4 B 1R A o
BRBKHEENRK Mg, Ca B-FIREBPAHME S R, & FKik pH EHX,REF K
EYIEEBERY CO, SEKEEU COF EMFE . AT AHNKPUETE.

AXREGERARRAB R TERY AHABH T EER AEF RYERALR . H
T N XHAAXAGOREFY ERZRECHRMR.

WHRER.1992FE 1 A4 H

& F X M
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Study on the Origin.of the Dolostone Intercalcated in the Black
Shales in Middle Permian Lucaogou Formation Eastern
Part of Southern Margin of Junggar Basin

Zhang Xiaobao
(Lanzhou Institute of Geology,Chinese Academy of Sciences)
Abstract

The black shales and dolostones intercalcated with them had been researched petrologi-
cally and geochemically of middle Permian Lucaogou Formation,eastern part of southern.
Margin of Junggar Basin. The great similarity between them has been found. Based on the
above study and the discussion of carbon and cxygen stable isotopie composition of the dolo-
stone,it is concluded that;

1). Special thermodynamical and kinetic condition favorable for the formation of the en-
vironment where black shales were formed and organic evolution in then including: A);
CO%™,B):Low Soi™,C):High Mg?*/Ca®* ratio and D) :organic-rich alkline and reducing en-
vironment.

2) The dolostones may had been precipitated in the evolution process of the environment
where black shales were formed,and organic matter,accompaning with the increase of salini-

ty and CO3}™ content of bottom water.
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