9% 4 n R FEF R V.9, N4
1991 £ 12 A ACTA SEDIMENTOLOGICA SINICA Dec.1991

FriZ Exsth AL AR R ABAE B A X HEFLAR
L EHLEIFNE IR &
WEE FWEK

(AR R B%)

ERutcs

(KA mERR)

RE FAXIHRRAMNKEFRANEEAMAERMERETTHEIT: LS RBOR AR
By KANERIE: —REBZSTEREY, MREPBRRKBAREXNERERAILR, 7—HRES
BEMEETAIRRBERA XN RBREBREBLLEANS. 20R0RANERIH: AIUREAS
BBH B, BRXRNWMERLBRKS pH EHRMK, FrELBROEAR, FEMROOFER. TIBEHK
Mo, REPAIUENFENTRAXVIREHRNEARRENERRK. BIHMMERT
T XA,

XA FEHMER KEAR REHNH IR

F—EEENT BEE x S51% BHE GHME

M ZWIEREREENRE T EFERERRARREBEEN T EMES
B, EMARKELBRMETIHIAREHERCRAMERRANEERE. KRHEEHE
THIZEHTEOERRCA_BUTRES R, AXEANTHYREFRXE 26 O#A
FEHRHEEHEHF., SHIMERUREEF 4OHF (A1), WELET Y 400 5HEHE
. R AsFHEEHT 25 MRESIE 286 MRA, BB AL HEA 14 5, AERH
11 AMEER, 6 M EEMBTE, BEMRME, X-STLRATHH 34 MRS,

—. WEER

MIEBRAHTERRTERERTEMAREER EATERN P, FEATHIA
W, BETREXANRNKGEL, $-BL RS HNMMRTZETRES A REH
SEE PRI AR, BRI T —EMERIMR B RE. D ERENE =AM
H, BRSETHERBR-BRMHEUAEERFATRASH A LBBEEE. il
&S RO EHUY (8F) REBIEBMRINIFE, HPREE XA X UFRE
.

TEERELEFATRMN AR TRABKEHNE, TEERPRGT AAEGHE LKL
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WXAFTREY, FREERRTREA—ENTHATHANNE. FXEDRE, FIREEAR
By K, BEETEIEMNETRFERNKBEATRT - EAAREPRND. BEEE
BAgE. BRARBATBX AR M, BRHKBRKULNGAERELE (B
D). B4, ZBONCEBRERS.

LI JERFAAAHRK 3BEFMA—. “BIRKX 4. SRERYH ML
A1 FRRUERREHF

Fig. 1 Lacation and sampling sites of study area

MERBEEDENERENFIERE, kP RPEh TEHBNERFTHLURTIRYER
R, mEEFEENRBER, EPENEARTNREEZUELRFERER. SHEX,
GFRBERT RS BRAEANSHBRAEIRENKOABBEMEBRATE, kK
RAHKABE. HPAENFHERI 2%E4H, KASEN 20-50% A%, SBES
S5&WBATRBRRRETEX, UPRERGAEBMRERS. UREERAE.

THERBEEANRIA— _BREIRATARMEBALE. BEMEBKA
vA, FHRB45N Q20.5. F46.1. R334, HPKATEN An<10%N#KA, A8
BAPRMUPRERLEEEBNE, BENEARDATPRD S UR-HanE, i
FRERKET 6%.
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—. KmELEaWAE T

BEN. RILBEPHRELRAERREENNEE™Y), EMARBRAEERNZH
FURAEFLBRIE BROLA] . Pl B & F0 o i RF (E A SR 6L

KT R AR E THFY EEGRE AL

LEEE K (—B8T 2700m) Wb EBR AL EDE. ETHRE (BOEHS) &8
LTRPR S BB 50%, KEL T—16% A%, AU EZUHETERMEZL, RIAH
FORAEEE, RAMB XS EOTE, LB%E, FETHAENK LU ESBEN R
fing

DU (DT 1300m) B EEREE Y. TR LR, SRR R L ENRD, BRKO
@%%ui%%ﬁﬁﬁmﬁ%ﬁﬁﬁ(&EﬁELM@%u&E¥ﬂMﬂM%%Fk°E%'
WA EE BRI AR LB AT M 10-26%. BEMUNEHERFEKR. L
0.0lmd—61md. HEEF 7 TR AL & W N,

AN TFLEARAmEZENEKAABEYEABEKOYSE. sEPUPREBRKE SR N
F, KAWL An< 10% KA AE. HESELD. KERASEINLEREEREIR
7R, RBETAEBRTAEAMROWKAEMA R G8Y (WK 600m &BIFF &), FohHE N
RS TR, TR ELERMNERRMNEE ERALBEE/ N FEERE. S
KEMLEREEREES 5 M E:

(1) FHEE®SE A Ll & FnED

(2) KA HP AU R RTRIE LAY BT B

() PREFHBGEICHIEE. RKEI AR E:

() AR 1B K (BB Rk i 0 AT H S PR TS R B B

(5) i B R D R ORI B B

=LA A EE R EE LB o TR

L.ESEREFL (IG)

FEEE AR 2 R FEREUE R SR IR RE R LU R T A RINKE R
{F TREy R B L. B W 7ML AR AE 1000m B ET RbAET (BT .
[ 2).

2ORERRERIBFL (FGD)

[ER TN nﬁq‘l_ﬁlu WINTEFL HRLCTEAL N E, REILAARIEM AT RE
(R L. 3, . grieE Rdl PR TR, BFKROT B IHEKA, 62% K
AM<M%%ﬂKﬁ KRR REEELILT A AU ST ZE M X 8 H R,

3AEBFMT KX (IGD)

R R TR I N OR 5 G S S SIS ok R S 0B UEe JVRSE S YIS A A (R
B e NTE RS R L AR KAL) (R L. S),

AR A fLER Y Bl DT AL B AEFRLATE R . ARRUSEE A
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. UBREBRB Y ENER, LREN 6-7.5%, HPHEEER (KA) BHILOTRHRMN
2% (BHE2HE=FK) 3 58% (BEIHB=R). LREEMT ANENAE, LBE
H, 59.4-15.7%, HPKAEBELMTERIIN 2.5-5.7%, WMEK 3 FHFLEHMM 13 H4%kF
A, .

A XEMRARLEWRT. (LGD)

MO RSP AMG IR, BHSHE, (ULEERMN, BHRIE, ik
AEARARL|EE, BRBEAWILESE (BRI, 6. 7). MBABRLAKARILE
A, IER 41-79%MTLBE. MM ABEAMEANRALEFR, TUREGESILERE,
miE 6 HHRFT RS, FLBRBX 18.20%.

S LEBRRERERIKAM AN

BRENMKASBEBERTERYIE. TRTAKUEREHESELE (BRI,
8). —MHEALEMNH 1%EA.

W, HEwEPRELR AT LE &EHHER e

AR BE AR THERERANHR, AMNE-LNRBIS L FEHREK
ABREKAELBRENERREBATEN, BOFMFEFKEY AHPLEF T IR & A ULEBEXTE
HED MR NN, HEASMR EKAE LA F 402 HLE R F A58 35 X5 R H
AP T BB L.

LR FLAR E) B M K AL

FrigeBREmER (FGD) EKOMAEBEEMMAZR. BET KB (IGD)
KEBAIR AR ASBEHNER.

KaHFBABENESKA. #KAKZ. KA —BAB. BRUET. 28%Kok
EARAE AT An=17.6%, MEEEEN, REREMNKAKEANRLA =BBS
F, KA An=26.6%. WEKAAESE FIREMM, B pH HREEKAOKSTEEGT,
RAEZHZEM (Siebert 25, 1984). #itE (FMI B3, 1988), 7 25THERE
T, BRNERY A HBAE-31.45kcal /mol, XEWREAET(ERHABE (MEFE.
KEH), REBTURERHEAHT, TEREASEEIRNM.

ATHERURMBIR LKA, BT YHBERNE, BRTABFRRESNS &8 kA4S
BYHad#. BX L, SEFHIBRAER. SERENBFFHRANR. AMNKABEMEK
FHEEHFERENE, IR TR TME, XE TR TR (P85 —1®21M8E)
BB FREAILEAGEEF. PRENESYIBZILBKER TS, LT URERGMH
PRIAENFEL, AIETUEKPEMERRK. XHEEERMTAEKESEET, X6
SHEBNEIRABT, HADEN, FEEMRKAMEANEFREAS. TRIFCIE
B, SUCAVIRMFERA SR S AR R BN BRE.

REFEBLED A PR FAENBEFNELMRRIZEMY KW AEMASHRE £
SCANLBEAFHEEIE. —#IEES5AENNBRRKBAEX, H—-HUEESE
AREIRRBERA X, RRABRMAMARMXNEREE PARRBRAILE TMILH AR
. '
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HEAAMEASRAER (ARG B) A %54 FUR A A A AR KA MEET R
PR Be 1R (1980) WHIRIME, GEEBRRANEX AFEEFEIIRES, SRERSHBN
HEHME, RAMMHREERTHEKNEEBIE. Surdametal (1983) % HIWHIBIRUE
CETHERARE L, SKANBERURESNIBRAFEN. BT £ - EAmNER,
THAPAEERER, MERRMAINERTSER. AT HPRENEEFH L&
MEHHEODHE 3 H, FEF=ZBHK 2757.00-2767.00m 4 WL EBR EL N T HER
EEE, BLEERTEFEHEMN 40.5m. HIH 2762.20m M8 A R P4 KA BR
ERARBARTRMENLEX, AT =MEBFRARTKAPEEF, FaEXAER
BRIEHE. MERXSES—FENTHFLHORIABTLEELANRRNEREABRLATR, #5
2036.80—2236.00m E £y 200m, EEEFEATEEL 36m. FAXEXEFEALEAUTETH—F
AEREMPENETX., BOARARE, REAVURSEKR, SREAVNERBMERAX
KELRBEIHLUFAT+SEE., BILNAESTAEEAX.

BEEAMERFHNBERKAKRE N An<10%HHKA (BIKA), VEIBEKA, A
BHMKAONEERST S REFMNARKA 8. & THKAMEENRE, TLREAR, BHHY
RAZHKAMCHAKA, REERBERBIHKAKL.

5RREHAXNEILREEARETHENVGILRENS AL, WFE 1 H, ABE
EAERHEER, RESEESTEEEHNEHERARETNERZ —.

HI2RMREFPAVARBRERAR LGB FEBRLEZILEK F A XTREFEVER
PR EAE RS K AL B (R, EREN, 1982) BE RN AR
., FHERIE, MERRTYHNERER, TERROS/IAMBERE=EKBAVBMER
T DIEE: O e

BHR, PO EE FREREES LKEE 6-350 5 (25CHY) (R 1). AHBXEA
MEEeR. MHEVRMEBHEELRES LR KW Ca(COOH), M7 M ¥t
CaCoO; M =1"8HER), FEHIEAGIE, AP TFHERPRER. TREUH, TREEHNE
FEERIGTRWERE T TEBEA., BaftHA LiIFZWmBEKsFr&E, 80-140CHA
VRSERFEE. i, AVBEFENNE (BREH) AIXK-FRAGREERHFEEN
XEY&, FRBESEM LB EE RS T RS R,

&1 ZRHEYVMNBEERNES T RBKAES

Table | Efficency of organic acids versus that of carbonic acid

kS WEIE) pH B 2B F mol 1 WA
°3.: 3.20 6.3x107* 0

] 2.44 3.6x 107 x 6
HK 2.38 42x107? x 7
- 1.88 1.3x1072 x 20
=4 0.65 2.2x107" x 350

(# 1.D.Meshri)
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BZ, LA MERBERBREEMABRSENEERRE:

(1) BYEREERETE —HARMAHBEHE D,

(2) MB (BHEE) HTHERE“EHNIEEANNTREE, T8 (RER) &L,
OEES,;

) HELWBAK ,

BREEMNRAERRE LR=FTHAARFNAIEERAMES, FHAMESPHEY
PG LBRE. B &K,

BIZBETR (BERBBEXMTHESR) RENBEBNELSHEERS SHEN
HEl. BEPFIENEEUERSREES X, BEMEAUILMGT R Ry —ERER, W
DBHEKPEBAESSHELEEMR 49.2%, AYEKSE 4.29%, TEEER I, —I,
B, WAEBRLRE, fLBREN 12.1%, HPKABRILWARNY 48%. FI4HKFT EHNER
RAELGHELIEN 28.2%, ALK E 1.38%, fLBEN 9.6%, KABALMTTRY
5.7%.

2RBEBFLAER

2 BIRXANALRE M A RSy BRNHTX
NG+ MG ' HEZEHFEZH SR THBEAERL, AE2
+A% A, ERARET (75-150C), BRABRK

CO, HERAPHEE ST M A ER.
AXERHENRFAABLAETERN R
HN 1.9%4K 4, X 2000m L L, XK
AMERRG TR, BAWI (1985) HARA
—§- &, CRTHRETBRBE, HHAILEHA
R R B, SRR LR
0 100 15 20 250 € K pH K, FHE4ELBE CO, ARG
_ T BukAanEmw. BETAERLADRETHE
A2 MBE+CO,=HBA+IRAE+AE ERNRERL, MARERPANDECEE
+2H,0 KR #ERE CO, B E &£ A T & HTHABRENRETL, ILBaRE, L
FH LR R. C. Surdam). HBRmBABAAENERZ —, ATk A
Fig. 2 Calculated equilbrium curve for reaction: % BEWRB /LD, BRIFHEIN, —BIBHE
Lm+CO, = Cal+Kao+Q+2H,0 as a function of 10% T, REERNMBEABEALREAR
logfCO, vs. T(T) (from R. C. Surdam) By, (ENR ¥ A %L S5R0E Lk R BoR %
fLERS, ENTHNHEE TR ELREERD

MBE+RER

15%LL k.,

% i

BEE ERKXERE TR EHEARKITE, T RAXEMERL LIS MBS
Ry (8) AEEX, % RFTRENFEANEILER. EHAREET, AIUEFEE
R X AT ERB BB EBRRIL S Z RS, WTRREIFHRERTE. THERR R
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UTHETERE-"BYaXT. HUEREH, TRE, WERLHEERG BEAMFLR
B, HAELELFRRAHEE—ENTRET L G2 TREMOYKBEEMRER, &
ZX AR THERMRT KK ABELUEMEAEL. #BRGH2THE.

WRHB: 1989 F 12 A1 A

8 £ x M
(D) HTR%, 198SFRIUMHMAMGMMEA, G TR, . 208-219%.
(2) Surdam R. C.etal., 1985, AAPC Memoir 37, Clastic Diagensis.p. 127—-148
(3) Siebert R. M. et al., 1985. AAPC Memoir 37.Clastic Diagenesi p.163—175
(4) Meshril. D. 1985, SEPM Special Pub. No. 38, p. 123—128
(5) EER. ERENE, 1982, PERALEPHICEMELR. KL %ok amLldmd

Generation Mechanism of Secondary Porosity and
Control Factors in Deep Sandstone Hydrocarbon
Reservoirs, Northern Songliao Basin

Yang Baoxing Li Nanhao
(Department of Petroleum, Chendu College of Geology)

Abstract

Songliao Basin formed by rifting in craton interior during the Yanshan Movement of Late Jurassic. The
deep stratigraphy of Songliao Basin includes the Upper Jurassic (J._;) and the Lower Cretaceous formations
{K,d & K,,_»). The succession consisting mainly of sandstone. shale and coal—bearing sequence and partially
volcanics, volcaniclastic rocks were established during the rifting and the early depression stage. The clastic
sequence displays terrestrial alluvial fan. fan delta. fluvial floodplane and lacustrine sedimentary facies. The
sandstone reservoirs are mineralogically characterized by immature feldspathic litharenite and lithic arkose
and have been altered by a series of diagenetic alteration. The secondary dissolution pores are frequently
found as the dominant type of porosity including framework dissolution porosity. intergranular dissolution
enhanced porosity and authigenetic laumontite dissolution porosity.

This paper describes the dissolution mechanism and its control factors. The effect of organic acids on
dissolution of aluminosilicate is closely taken into account since many information of organic—inorganic
interaction and sandstone porosity enhancement have been demonstrated in recent years.

I. The generation mechanism of framework grain dissolution porosity and intergranular dissolution en-
hanced porosity. Two types of mechanism are suggested based on the distribution and association of
these dissolution pores. One is related to the telogenetic percolating meteoric water in correspondence with

the sedimentary hiatus during the end of K,d stage. As the result. porosity are largely by combinning the
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intergranular dissolution enhanced porosity :'md detrital grain dissolution porosity. The generation mecha-
nism of frameW(;rk grain dissolution porosity could be basically contributed to the maturation of type I
kerogen in the Jurassic coal—bearing sequence. Carbonic acid and short—chain aliphatic acid effectively pro-
vides H' and Al-complexing agent to the pore solution. Thus this type of dissolution is obviously influenced
by the orgém'c matter content in the shale, type of kerogen and the shale to sand ratio.

2. Dissolution mechanism of authigenetic laumontite. Unstable laumontite could be easily dissolved
under the condition of lower pH value, high maturation of organic material and the thermal degration of
hydrocarbon during the progressive burial of sediments. ‘

It could be concluded that the generation of the secondary pores closely related to sedimentary hiatus(or
unconformity) and maturation of organic matter. To understand the generation mechanism and control fac-

tors of dissolution porosity would allow us to make a regional evaluation of reservoirs.
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