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¥ AREMERAREY, BEHE. PSRV —ERKERAMNE. HEMNDAERE. 3
FEBRELEER. WIBR—FEAARY. HEEL. KSHRSEAKRE. By, U
—Bh—ERAR. W s, UEFEEEREVR. TEZRZREHN —ERGEOW
HBEWEE.

FRAMTE=ZRVPUHAREFNERLATE, ZEMGEL=ZK, —EHMHED—
B, WERABXEBXY =R, IRBEYP="3&, URW=—"2BMELRAET
M. REA-BAGEXR—SMEBH SO, HRITEEL 100—-200m, TIR—HTHE
WX, ZiHEEHLT 00m. BEEBBREETAEAR ALE—KE 20—30m.

. RIS M Y AL FARE

FEx P 20 FFFIL 204 FH1 16 MEKE, FINERER 63 W — M EELFRHT
ToYgE (F). FREHUCNZRIGERERELESL. HHALHFELKEH
(Na,SO,) —5EmE (X 2043, #60 L), BKEWH—EGHESE (3204 H, F63)
%, BRFTYNHETFERE X—HENHMT (0K 2), MEFEEHSHHRLMLEY
.

FE WA R AN YA R R N T HN ) LA T EMER AL, Ky Y
HBEABBRL (E1D); AHMEFERKEHSEEH, EHRTYHEHRRE —ENK
BE X, Hdser (1979, A) 51, HIEBMELA D, TYRLNTEEEL MERE L
MERRB (Na,CO; (HCO,) - 2H,0), &M (Na,Ca (SO,) ,) AR (NaSo,-
10H,0) I AR (Na,SO,). Eugster (1980) HigiliimMAL AT WHBNE 2

1 FREBTEZSRBRANOV AR
Table 1 Mineralogical composition of the Lower Tertiary evaporites
from Dongpu basin

#% | &8 | BREH RE | ¥EF® | KEFY
10 | wak 2% k) | BWAE | aEE
Cu | mes 2300 A |

12 BARE 2301 L o
L3 A 2304 | A EoX
L2 14 A 2304-5 | m# |
15 m#E 2305 Bl Ba%
| 16 | mERA 2305 %% 2
I 2 2 E 2410 Ba¥
e WERE 656 | BER  EE AE4A, IRA
| 60 (b) | E=m—@me@s 3906 T, EEW Ak
| 60 (F) T a2 H

1204{ 61 T EE A
| 6 | Em-mams 3910 =W, BOR | A BEW
66 Fihs 3914 Hi#

e BER-GRE 3915 Bok A | W AZA
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Fig.2 X-ray diffraction analyses of evaporites from Dongpu basin ¥ B Eugster, X

FKAT LAGF LA KRS,
Bf (a) Na—-CO,—Cl, (b) Na-CO,-SO,—Cl, (c) Na-SO,—Cl, (d) Na—-Mg—SO,~Cl fl
(e) Ca—Mg-Na—Cl 8. KFMMRBRELAEFTEYYHABRINARL (NaCl), BAH
(CaSO,), FKIER (Na,SO,) FM4ETERY (CaSO, - Na,S0,), K Mk g K E %A
Na—SO,~Cl &, ENEXMEREFBATINFST, FRE—BH (NSRRI TR
2), Na*, SO;, CI', &¥F Ca~ R WKMNFERS.

= AFEEPHBTRRNS A RHE X

AHAPROBREENTHREGEEEGVER, RERKEENK/PEXTEHEKR
RAAEEEX. BB RA¥FERETECAERRAENBEEIKPHIE (FERE
d=Cpc/ Cy,<0.14, Cye AREAEMBEPMRE, Cp, AREBERKFHKRE, 1
Holser, 1979 b). EHABRMNAEAR dBE/NT 1, HAHKENKKPLE R RN, B
FENREGKY. ERREARREPHERERAKKTEERKFHEE. BEKS
BOEEABEM, LEERNENAEMNREERLRBNEMm.

¥ Holser (1979b), WHEKHEMGHE, HRMNSEEN R T 60ppm. WRAHE
BREART 20ppm 24, HEHAHEEF -REFNRE, DETRIMKERNAILE
SHERR _WER. BZEHEEK, OREEARANRSREAEREERK BETE
BEIRGEHREK, BRBENRE KSR, SREE_KEARANAGRETIRRE
KT. SARLERMEERTA 10ppm f, A{UEERI-KERBEHE, MEERXFHEE
YERE RIS BRIRK P REN.

ABRARAGHANBRSBEASMEERNKME (DT 30ppm, #2), BERTEHR
HAAMARR., HPMoraNBE% FRET 10ppm. ST 20 HH—11, $—13, X
204 HETH—67 F¥E 63 FHMh—32. LW ERIRE, BIXEHRITIRRNEGERE AT
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£2 FBABTE=SRRZEMLEER’

Table 2 Chemical composition of the Lower Tertiary evaporites from

Dongpu basin
#8 W9 | HAEK K Na Ca Mg Cl | Br"" |so;"
10 BOEE 029 | 0.68 | 218 162 | 0.035 - 41.22
11 | #[aE 0.00 | 31.90 | 006 | 001 | 59.56 [<0.0005 -
12 Eaks 0.22 | 043 | 27.69 | 2.75 | 0.030 - 48.01
13 AiE 0.00 | 3264 | 026 | 0.03 | 58.74 | 0.0010| -
B2 | 14 e 0.02 | 3205 | 002 | 004 | 59.00 | 00015 -
15 AiLE 0.05 | 31.90 | 044 | 0.14 - - -
16 EaKE 0.25 | 045 | 24.66 | 0.42 | 0.030 - 61.09
24 | BEEE |-050 | 048 | 2216 | 087 | 0027 | - | 52.54
60 |TW4ETWE - - - - 7.14 l<0.0005| -
61 aA 0.05 | 30.86 | 0.49 | 0.26 - - -
X204 | 62 ais - - - - 59.40 | 0.0028 | -
63 AEE 0.05 | 3242 | 058 | 027 | 58.18 | 0.0028 | -
67 REH 0.11 | 32.05 | 147 | 005 | 51.15 | 00010 | -—
63 | 82 afE 0.00 | 32.05 | 009 | 002 | 59.20 | 0.0010

* RPFAHTEPERERBITOHERR.  « « ROTRE i TEAZT U
WHETIRAER. - rdABRNE.

BZWEAREHE, MEEEFRNKEIERIESFERN, BEIREHRRAK.

AR ARARRSBHIFARADN. HEHENENT &K Rotliegendes B
EREEAHA, CHEIEMNBHRE, REOSEMNN 2.58 4.5ppm. FLRE, £
B R Williston Z 3. Opeche BEFEERAEAELAARKMNRSE,. ZRET
30ppm, N/ HIEI 4 70ppm. Opeche WA A HERE AR E— N H MK FER
B (Wilgus and Holser, 1984).

M. Z&E PR FEAR BRI

AR E A B A ST TR ERE (SvrdPERER R RIS R R
RETR). RN RRFAMLREART T3 .

BREML R SO, M Z WM : 7 800T B, AAEHKST XA 3Na,CO, ¢
2MgO) 43, RN SO, i (BasO,) MERNIE. REE 1700C BB FEES
¥, BEURES TR EN SO, Sk, AR RN EHEBMHRMLRARSIEAH
FEMIERMWER. HEOTEE RIS NENELET Y. AN ERMAR
HEER ERXELEALS.

M 3, RBREMEABFORFEMR 6S* HMTEEN+33.1—+37.5, EETHE S KK
fr.

MIxHEGRE (FERAHE) WRRGERARCSHT T RKETE, EHAIRE
KPEBHARREY Y% ¥ SRR EE A ABHRNFERAMC AR, EmETL
RIEHRERERAB T HERREMFAMREAR. XTESEEN RN THER
Bih (AERFRRBIEGEE) 5 R 4 s b R e s 4y 2% (Holser and
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T3 FHANTREZRZAENHERQREAR"
Table 3 Sulurisotope composition of the Lower Tertiary evaporites from
Dongpu basin

#8 (48] ¥ 8 ®E O | 55%%,
% 10 ¥a% | 2299 +34.2
|2 wek | 2301 i +33.1
2 L1 Iz 2 2305 | +336 (337" %)
| 20 gk | 239 | +33.4
4338 N
4318
T e +35.0 ]
———— [
+34.2
x204 " 64  WEK C3912 +340
e | me® | s | T:ma
[ &7 ' wax 915 1315
s REGETARPEHEBATRLARETR. » « WPMRRBBTPTHEML
REPIHGER.

Kaplan, 1966). #E—ERERAR, @i LE (UXAECHRBMEEERRIE) W
LR A TRAUIE — A B A MTEE R A, I R ER R DA R AT R 26 K S B A 2
# 0SM K#R+20. ALK WM, BIERMG. Lm%. P, gk sS™ H+208,
LI RSB sh g 7K, 3L 6SM (i +20.3. (B. A BBIER, LHRIFER, 1972
FiFAR, 1980).

R4 Holser F1 Kaplan MI¥TEL (1966), 55 =£0HHA, HARZR A FUAC I SRR Eh 81
MR AM L B EN. RN 65 (%) KEEAMLL+25. {HIEMS =LAz &%t
X, REMBEEXSBAESENHFALEAR. (WMLER, 3L oS* (%) &ik+33.1—
+37.5). MU, ARMEIRARARKEMBE A A S EMUENGEMA.

ERARREWE EAMANKARNEX, BLFH— L HEITILBERILE PR .. A&
AR, BE— Aok BRI R B R K A, AR EEEE. — BN,
EPARL M (Bitd A WAL E ) SR SRR AR, B2k T
HIZE LA, WML EEENRMEMS. MR, GURBFERE T BT R
i, HABATUA FENEAFIERNE (FLF 8, MEFZTERENNLENS. H—
PTEHEREZRZ AR ENEYMEER. EEIEsE, EYMEER KM ILERY S8
AR ARANEE, SREBAFRERMNK, WHBREMBYN 6 i, EDaTlk
3] 50 B 60%, (Faure, 1977). #ERAEYEMENFEREYNFTIE. | THEHEH
MEM, P EE RN, RN AT HERNERHRMLR S SRBFEMH
REA SR TR EMHFAMLR M. BTBFERAME (S7) ETURAYNIEXBEE
TOURY . ARG T, B THRASEMBARBRK, LY IHRERH A B¥rE g
KA, EWMGAR LS MRS A RBORRMN R R AR, HEEN—AHEAMAH
BhigEi (N¥18). WSS ARRAT. BEAE KIS ARSI EE EAHRM, 4
5 H BT B TR 0 A MR AT AR R MO BRI K O A, k30 T BARER LA B f 4%
WRETE UM L LR, R BEEMBIMLE S, RAKRMIE 6 1.
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BALRTHTHRELZ AR Z BRI FO R, XLERRATRTRREMAELY
BB Rl 3 ERL 2 DA B 28 & 4 I AR AT AR (LS T,

XEL LM RS, HMMCEERFRE. WAMENEMOT KX, XEH
BHEaEEELE, ANGHE A LEEERNMITAVR. UaaFEntTHE=
LR LKA (R, KEIA, NREZMMEHRFAM). Desborough
(1978) P HBMEGEMITA TR, MERGNEYBRE. ¥ L5 BENFE. Cole M
Picard (1978) tLikYy, {ERWMEBTHEHEMN—ERM, LAETEEAXLSEN. &
3T R IE 2 R B WA HEAT T BRI ZAF9Y (Harrison and Thode, 1958), fU#&
FLpEvealss. SEBARHEEEE. KRURELRE N LSS g FTHE B 50
Wi L, BREAENAREEMEENA, 68 MR N IEFLE] g A H IE{A.
EZTFEEN R E, S PRBEN 68 15+29.0, EEST IR LGRS E M B
(+20). [FEHEFBEXNILE, RERAMDEWTLBREEHEN, NEFETEERISN
HiE LAE, SMEARAWEE. B ARNEREGRMN ZMHTEREN, EWMITE PR
EE (BRMBLT ) EEESMN oS ME, FIHM 32.7 B 37.9 (Cole and Picard,
1981), KK# THABHGRE., REAKZBE—REINMEMER N, mERERE AL
FIMERIL2PIE, Harrison M Thode (1958) Hkigill, WAHEMAF*LESEN. AUE
HIFRENERAEE, THETHEFEEESERET, BEETRIANBERAAEME.
AT R, M EYMEEARZ SRS U E A BN RMAVE, Ry
YA K BERERMERS (5*), EMEHBREN 5S> (H.

AR R UMM RS, EEATRERBE AT RS BREN TR
Kb, BRENERRCLEAR LMEMSL (KKATNEBERRENEM,. £HL
SO DURR A R SR B A M. R A b e R — P MAIMELEL, WHAMGEDE
¥ ERED RSN E, EME FHRAFHERASAAMNEYES), Sl TSN
WL EAE. SRR EYE S A RO RAARE oS JaAMZEL A, WA
BePE KERIURMABIGURY S, b2 TR MK FES /M TFaYVURNE
7. WAL ol U H e B MM A Y.

EHG AN T 20 HHEHINVE LT FANE. ESEERELSTHMT=E,

morleE R RS, AEELMATYESH, KTEEET, AUV =ZEBIRY
WHIBIRFEKHE, RmMESZKED T e E BN,

fi. & ik

R L M RS RAR I TS, HRM O RIBRETHLE, ERATTE
M2 #F BT EHTLR SR,

AMERELEV YRR, S, ARARAROESE, KT
30ppm, FAMFIERMLT 10ppm; LARIEHHARFM KN 68 JEEM+33.1 F]+375, X
RSB AERRREE UL (£9+20). LREJMITIXSEYIRL, RARNEEIO Y SR — AR
i, RS (LEMSHE) REEXHMATERE TN, fFRERBRY
=AM PR R B TIRRR S, R TREREIS. LM EH R HERERN
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Abstract

Dongpu basin is located in the North—Eastern Part of Henan Province and South—Western part of
Shandong Province, with area of 5300km?. It started with intensive fault—subsiding activities at the end of
the Mesozoic era. During Lower Tertiary, clastic rocks and evaporites with thickness of 7000m deposited
in Shahejie group and Dongying group.

There are four suits of evaporite deposits in the Lower Tertiary Shahejie group of Dongpu basin.
Three of them occur in third member of the group. Three of them occur in third member 6fthe group, the
another occurs in first member of the broup. Evaporites localize generally ncar the centre of a sub—subsi-
dence. Their total thickness onrmally is ca. 100~200m, sometimes up to 400m.

Evaporites of Dongpu basin are mainly halites, anhydrtes and mirabilite— glauberite focks. Their
mineralogical composition varies greatly iaterally and longitudinally. In addition to existence of minerals
such as mirabilite—glauberite the mineralogical composition of the evaporites may display a certain signifi-
cance to its origin,

The bromine distribution in halites of Dongpu basin was studied. It has been discouvered that all sam-
ples have low values below 30 ppm, which are much lower than those of normally marine halites. The
bromine contents in some samples of halites are approximate to or below 10ppm, which indicates not on-
ly that the halites are second—cycled in origin but also that the secod—cycled halites are probably from
non—marine or continental fresh water.

At a certain geological tiem, sulfur isotope composition of marine evaporites and the correspondent
sulfates of ancient oceans changes generally in a narrow range. 8S*values (%) of the present marine
evaporites and the oceanic sulfates are +20, more or less. There is no distinct difference in sulfur isotope
composition of marine evaporites between the Tertiary and the present. However, it has been shown by
determination of sulfur isotope composition of anhydrites from Dongpu basin, that their 6S*values are
from +33.1 to 37.5 and the sulfur is much enriched in S**compared with thq Tertiary marine type. So it 1s
difficult to suggest that the anhydrites of Dongpu basin are typically marine in origin. .

Generally, only a difined amount of sulfates are contained within water body of a quite closed inland
basin. Biological fractionation caused by reducing bacteria may change the original sulfer isotope compaosi-
ton greatly, finally the $**is most enriched in sulfate deposites. The Dongpu basin would be such closed
type of lake basins and the evaporites, enriched in §**, deposited in it correspondently. Similar to lake
basins, e.g. Uintah basin Utah etc., consisting of the Green River Formation, probably the Dongpu
basin experienced steps when the water body was chemically stratified. A strong fractionation of sulfur
isotope occured and the chemically stratified structure in water body favoured accumulation of orgainc

mattér to produce a enormous potential of oils and gas in the basin.



