$5% 4 5B % W Vol.5 No. 4
19874F121 ACTA SEDIMENTOLOGICA SINICA Dec. 1987

mRE=FFZBEEH
B%. HiE BERFTEZKL

2 & %

(HRMEEE)

RERE FXRRTHIREZEROFRAETRRORRB B X EK&FHEL, R ERE
A MHFERRN NN FEERREE. AKREBERMRAKOTRREERS.

T HE FHE R EFEA%E =B8R NIDER

fEERST WAH B 4% BL FEK¥

ARUBRD G E RO AN AR, AURYERIAENENTRNEY £
£ T—RIMEL, ARFHARERM, HTEFITRABRFERAAET 4 & E0E
X, MAEABT R, THEERETHRKR, MRXRIRIIFENE & & K05 ER 0T
#r, RERXWERNFRIE, FXEEKBEEZEN)| TERNRSH, NRL=ZBRFE
BIRE, BE. BERREZNERERT IS HIT,

—. BRRETY

B, 9EZ2#EGHTHEHTKEEAN, URTTRENRRES5%LS, 1
RE-WRAZH0N. KRNERATTTEBRERITHAS B, BB, FHK
H5HEBEENFAS B, BAH. BAEMRNASLAR. BL, HERINEH
SEEH, KBRAEATHR, RER—-HEFEEGRNT BB 5K, REHR
RZABHHBEAERMTR, HEAENEEELRABER KNS,

FERBTOARENERER, R—SEAEETARNRBELBMRE, HFRY
ARBENFEAHREEE (BARL. 3), HEESHEESREREAREE T RE
MERHEBREREACUSEMA, H%, FEETHARELRESMBRMELE & %
H, EXEETHNRAREERR, ABEUMERE., b, HNEHTEES SR
ERBEH.

KXTRRBASD RECRT WiHE, —BEEYET LIRS 8RR, EELeE



4 1 MmaEv. MIELA=&AFENAE. 8 BEREAEL 57

F B EHFEESR S, W.M.Bundy (1956 ) (821K, fFHgkPiEMLaAs MmER,
BEREAWRMAEAPRERANH H. RS BREGESERENTRELE,3.M.
Mensrmkosa (1977 ) FUOF Y BAL L RIENAN KELZTEPH ERHNERE,
E.Posniak (1938 ) CSREAFNB AT MR EERBRENXR, Bl “‘KEERH
2T EER? WEit. R.C.Murray (1964) C715J, J, Kinsman ( 1974 ) (624
BREBERGE RN LR EEAENER AIVERKSEBRT, AEIE
ERBREY, EEEMERTSRERERRBEK, NEFRTETNR-LEAH,

FX, MTHBEERENEN, AESEAFYTEEMAG KT, BE—BBERMH
T, ATENH KT EBTENE-NERED Y, AXHRESNEELHEYIRR,
HBRVBRHSAIBRT “BREETNRTH LR KL DR T X —iE,

Z. BRNELESREEL

EREEMPE, HTHASEAFNEAAFERE, THITHEHE KK E &R
MUZBEHBZRmHEZNR, BEHEENREIKERAKGK, EX—B, —1ERE
BAEABEREAZAZN, ERABHERBRREH (AR, 2), X—HAREYE
W, Uesh, EER—MBEER, KERAZA, BAYRBEERERERR, TRER
ERMERIEMT, XBAZAHLAZRBEEHIER. Bz XRAEBETATARRK
FR03,

CaSO, + Mg?* +2C0%3"—> MgCa(CO,), + SO2~

BEEREE, REFEPM > RER, HFSAKXKRCO;, WM & M mA#TT,
G AL FB#ESE; HABH (1982) BISZRUEH, 7ZEEIAKEHT, A BERNEE
Fergpl E B AR TRERIL VLI C4), MK AkMS G, Me* " R KEHM, BMEESXRE
COY- MR KAbeh, BRPHENTIE, MARBERFEEREENEHR, HHEER
BRAESEYNEFEE (EZALERR ), MUV ERRMEMNBTRETHEMH&E,
BEEH, XU LMpHEREEEUTES0.8—1.2, Hit, AZAXRAEEFT
REFELETERX KSR ERRREDY,

REMBNS - BEESLESAFHENTBRALES=ZAL, MiEKN, ¥LH
REZERARKNSENRERARZEACEERNBEREENE, T5ARAHE.
ERBEHTENASE, WREABNRUEEBERAZRIBANTY. FRARAHE
MHE5EZRAERBRERRE, AHABNERE. XHAEXRERNBEEIE
e, AZAZ AN ERERRR.

FAENBREEANEEEERESHENBBEERERERRNA. RAA4HANA
AN, PR —, EEEREXTERERTFTEBRFNE, #NARASARRAILRER
RAEGTHEMBEAWE (BRI, 1), BUESAEEBRTERXETEHEER

LYMAY, 1984, MIRERNBKERFZBRFANAFHRRELEHS, 2ES-BEXAREREN
B},




58 i ! o fiz 5 %

AR, PO T LT A, BrsiE e, Brsiers, mELIEY
FLOBRERER N KRR IR KM 8, SEANZLHIMBKE R T RE S, BRHE S
BRERTROEEMERREE, XRER T ROAEHAHLEET LR,

LR, FHREREERMEREET LT, EHREE X K AR
B FAZANFEEEZZENE KR TARKRA SR AHETEENR S B K2
AHEE, HEEUHNTOEZ R ELRRER, HRRKRER, FRAHKE M K
KEREREOZH, MK G SGRER LR, BEpHET &, MEM* MCO, 2 Hg
KERABE RO, MHERERS RS MERR R NERREE,

ABSVHEMEREEFmRE R, RaRl, UUHYERER, S8%AaAeN
KERBEFAEZNERAHAET, HEAHRATEEMNAEERRIATREH]
EHE: (@R o) . . EaaA T hTREIFERL, EHANIRYE
BHREZYOKIIE,

FEE DR YRR NA, BE, EX¥e, EARBBERE, XN, BERAER
BARE, BAMNREEOEGEBRR, BERR (1964) HHD, BXHTAOEH
JB KR A0 186 LR KB REL OR . fhdid, ZES0CH, X MEBRMKEMAET
£ WM0.08075 L RN ALE, W, XFKERBLES—EHANNRS, & TL
BUBRYHHEN ERERALRAsA PHTENE, SHRRSKEREAR
BRI BK T K 2R RO R . WA WO R R R, ERET N4 (K
TIARTESE ) R BT 5 S0 THEZT (P T . 6 )« SREMBRMKEGTREET
.,

Eﬁ%&’i’-[hﬂﬂé,’f’ri”@ﬁﬁ, Y !ﬁPtKF‘T HzE BT D, 8BRS I
EAR, KA—fEH0.10 0. —2 < 5 2K, WEE AT, TR AL R Y
T, JT’*‘;H’JEUxxf’J\f}? .

BLAR DLET I DR BE A0S BUR RE B A OB 6 B REGEBATH, Bk, R
C.Murray (196 1) A EEBRIFFMAR -FLIBETHREHRERAELZ 8
ZREGEG IR, RV LB ER L7 72, i ik A LR b A
REGH YA i R E R e, AREKMEHRERH S B ifd K
HE CERINEED FIRARE, XETHRKIBNAUBEREAESLZREZE,
HEARELITATRE TRARE, MEBREZNEE, BEGARGEREAELEN
i o i e e o A a3 T

E?i"F’LM'?‘%F’R ZREES. MATHMESEAH R, DRER, BIRRERRYE
WREA, HENREARSE, ALY, #IRA, SEEEEREERFHHHRE
(W #T}Jﬂh }:’Eh" HARREGE MR RERG S, A, BRI R SR
HRWESHRT o RRETNERY, i ERRERE, HNARE HFHE TR TBEL

1) iF¥5ie, 1970, A0, DCU'EBMJIZA R SE N TREHBERUREEH N, CHBEWHERY, 3
i, M EHRESEEEME RS,

2) RUVEREDAFETAENEEE, 1984, SEFARMNEAARKAERAEN, 2EF-REX ARSER
2L X,



4 1 M EINE BZE&ERESMEAL R RAEREEL 59

B NEAHBRL, KRS HNERHES RERKAR.

BiE, RAMBTERREY , FXELRTRET SEBX 1 X EA, RBRES
MR SR RIARIE, B PIK AR (8S° H5.3% ) EEEHMELIR AR (5S4 H26.9
—28.3% ) BIXTEL, BHEAERREKT MERETREMAENHRENEFER. 44
HILFE D Fe®/Fe "t (F150.71) M4#7, TIENBIREE VTP 0 B BT,

= BHOBEERRETWL

BLRFURYRARE, EEE—FmE, AmBAREANRERE. EXTBER
R A e Yt — S EER, WERRT K RIAH SR A3 E K0 B RER A
B, RPEEErEERAREAT (BRI, 4 ), k5, MR-FERELE (AR
I.5), ERIAHMARESHEAE, HRTTANERE F, ¥UFERAFLR,
BREMATEATE LS R EHRER,

AThOEH—REZam, EENEEsiERZXRERREFILNTH, Bk
EEZREMEERATNR—BRESL: DEAFKEXERAHE: DABBEIRAX
R DFLPIM, BHAEY, FMEREHEOELIEFRR,

BAEKCET SR, FETRBERBIR, THERFE R (BRI,
7). AREFHAH, XRKJNTHRBEELLENHEEL, ®HHHTHTK
MR, AZAPEM Bk RTAEM SR L, BAF PSS BABBEMEE
KEEHFMSOI S AERRTR, BHEHE, YEARSGTAEES (HKI.8),
AR ERRGLE, BRNEHRELRY,

MK TR K BIMHEER, B HERS UE2RF LR MR R -3 8
REAG—HBATE. MTAMERERRBIRER PR LNMES, DWEH
ARMAR, ey (1931 ) A X EABR AR IR R A 5 R S ER AR ETE
A, BRI (1959) INARAB M IFLME R, ANEELERES. ACHRRE
RIVERHIEW], XFAERE RHIEEBOREH S I R A=Y, EERIEIEEAT
AMBE, BRI EERE K CRRRARE, BHEERHES A=A WAL (E
1), BERBAFTANBERLE 1, CHUBARE. WEAKRERTERENMABE
HEHBHXE.,

A X3k A B A KB R E A T JLRER

1. BMEMER:

XEERRETHRBHE, REFABRSEROEEE, BR8N —MER. &
Figkk, BT AKRATRIMAKEES, CRKUENEEHARILER, HIBERT
BEBME KL RWE ERT, BHRTROAFRFREBBT AKHHCaCOKE XA
BRAERETRORE. AURSRHETERER-BIATS HERRFER: DA
BRSER, BAETHCER, XABENEE; DABTKDRERK, BRI MBS
SRB k. %ELRREENATREL, FREFEFERARNREN L, BEM
BERERERZAASAIR, XEARRAERFERL,



60 i B B i)

5%

R
(M)

100 1

2004

300

400+

(1] [d: [Oo]¢«
=]« [Ds EBE3¢

LEMBAE 2okkl SRERRY LLWARS S.EGEY 6.TKE
H1 FERNDRETHIHEREE

Fig. 1 Sketch of zoning of secondary change in section of gypsum-salt bed
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Table 1 Classification salt-dissolution breccia and its main characters
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ON SYNGENESIS, DIAGENESIS, ANADIAGENESIS AND
SUPERGENE ALTERATION OF TRIASSIC GYPSUM
SALT IN QUXIAN, SICHUAN

Wei Heming
(Xian College of Geology)

Abstract

A series of changes take place during each of stages after sedimentation of
gypsum-salt. Researches on these changes are of significance, which are helpful not
only to the analyses of depositional condition but also to the determination of
prospecting criteria and the evaluation of potentiality. This paper mainly involves
investigations on such problems as the syngenesis, diagenesis, anadiagenesis and
supergene alteration of Triassic gypsum-salt in Quxian County, Sichuan Province.

Some carbonates, such as dolomite and magnesite, are a associated minerals of
the Triassic evaporite which chiefly contains gypsum, anhydrite and polyhalite.

Observations in detail find out that some anhydrites taking the pseudomorph after



64 n m & i 5 ¥

idiomorphic crystals of gypsum reserve the syndepositional zoning of gypsum, it
means that the syngenetic CaSO, mineral is gypsum. The sedimentary environment of
gypsum-salt in this region may be deduced from various date about sedimentary
condition of the syngenetic gypsum and anhydrite and from the results of sedimentary
facies analysis.

During of syngenesis, calcite associated with gypsum was replaced by Mg-rich
brine and changed into micritic dolomite with the brine became more concentrated,
and while CO;% -rich fresh water supplemented gypsum also would be replaced by
dolomite owing to the raise of pH value and the existence of organism. At this stage,
fresh water flowing into the basin might leach the former dissolvable salt and formed
K-Mg-rich solution which might replace the gypsum of surface bed and promote
the formation of thin-lagyr polyhalite interbeding with gypsum, mud and magnesite
so that made up laminated structure.

At the early period of diagenesis, as a result of the replacement of Ilime-mud
matrix by Mg-rich pore brine, fine crystal dolomite occured and disseminated
dissolvable salt minerals precipited in the interspace of gypsum. With the increase
in depth of burial of sediments, gypsum dehydrated into anhydrite because of the
raise of temperature and pressure. The anhydrite of filling type was formed while
released solution. Containing a portion of CaSO,, went through diagenetic cracks.
At the period of diagenesis, pore brine must have replaced carbonate to form nodular
anhydrite, the characters of which, such as ellipsoidal shap, wuniform size and
directive distribution along larer, are as distinct form that of the cave filling and
Sabkha replacement anhydrite. Moreover, unregular, veined and massire polyhatite,
on which the replacement remanent texture of anhydrite can be watched,was formed
below the surface sediments due to the infiltrate metasomatism by K-Mg-rich solution
formed by leaching of dissolvable salt.

At the period of supergene alteration changes more intense than at any other
stages further are taken place in the gypsum-salt, because of the leaching process of
sub-and-surface water. First and foremost, anhydrite hydrated into gypsum and
associated dolomite was replaced with calcite, and with that dissolution-collapse
breccia occured due to the collapse of its distal wall and intercalated bed after
dissolution of gypsum-salt layer. This breccia is of complex composition and wide
brecciated size range the fragments are cemented by secondary calcite and filled by
mud. If these rocks cracked into fragments due to differential plastic deformation or
tectonic strain, them the gvpsum-salt among the fragments desolved and the fragments
cemented by secondary calcite and filled by mud, so the crushed-desolved breccia
would be formed. These breccias characterised by that the fragments arranged follow
the stratification plane without obvious displacement and showed deformational
structures. Finally, degypsification happened, i, e., both surface water and
shallow-subsurface water bearing great quantities of HCO; replaced anhydrite into
calcite. Gypsum in the interspace of crush breccia of dolomite was replaced by

secondary calcite to form crushing-replacement breccia.
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Research on various changes of gypsum-salt after its sedimentation is an
important aspect of investigation for salt deposit. For instance, in the light of its
changes taken place during the syngenesis and diagenesis, one can debate its
sedimentary condition and saltness of brine at that time, and according to the extent
of its supergene alteration, combining with the analyses of tectonic, hydrogeological
and caver canditions,one also can determine the region favourable for its reservation.
From now on, geollogists working on salt deposit should pay more attentions to this
work.

MR LLEDIRICEESPHERBTFEEYIZR (Organic Geochemical Biomarker Techniques
Applied to the Palaeobiological Record ) & EINF19884F 8 H27HE 28 D&M AR TEMIL L

BF

LW MARE, RAMNEFYYE. BFEMERYAFYBAAS BECKING GEOBIOLO-
GICAL LABORATORYMM.R.Walter 2T 44 6 417 BRELEREHRRSM, k0
FEATHNHEFRNSIXRER S

XK &R E RIS B2 50X R B (5 S A0 B RS R LS R A — W E W A ) R
LB TER, i BL7 AT oE R RO A

KRS W AEENEN, 1 AR LY OE R0, 2.5 Sy MR Sy i 1
VURLIER, 3. TRAEY AT,

WEMAERHHERBSMAREW, HPEFEH EYER, GVHMRLEER, EP¥EX
R R ¥ K.



e : MIRE=BRELAMRAE, g FERKEER R 1
Wei Heming SYNGENESIS IAGENESIS ANADIAGENESIS SUPERGENE CHANGES

TRIASSIC GYPSUMSALT SICHUAN

1. 286 (B6) 5RRK AR (Be) KERESF EEEQME. REE x80 KF T.L' 2. RAKA
ERABRNELAE (22) ®AZA (2b) ZROZRREBEREM, BRE X560 KF T, 3. @AWRHOAEE
wER AR FAERSHE (3a) , EFRAZEFT (3b). Bkt x20 &KF T,J' 4. HREREAE (4a)
hE R EREAE (RR).EXmX x12.5 ®F T.L' 5. SuFTUEREAK (5a) it RELE (5b),
Bt x12.5 RE T,J° 6. AEA (6b) MRNBAHNELHE (6a) BENRZARIES, EXEK
x31. 5 ®F T.1° 7. BAEKLERFERME FLmE X7 Eilk T,J° 8. AEWAEGNXAL (8b),

SERRRE N HHAHS, EXmE x12.5 Kl T.J*



