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Relationship between authigenic minerals and porosity in the deep
Paleogene formations of the Jiyang Depression

Ma Guogang' > and Yuan Jing’

(1. CAS Guangzhou Institute of Geochemisiry , Guangzhou , Guangdong 510640, China; 2. CAS Graduate School ,
Beijing 100049, China; 3. China University of Petroleum , Dongying ,Shandong 257061 , China)

Abstract ; Measures as thin-section analysis, clay mineral X-ray diffraction, vitrinite reflection and physical pro-
perty analysis of oil layer,combined with the results of a regional petroleum geological study,were applied to the
research of the relationship between authigenic minerals and secondary porosity of the deep clastic reservoirs in
the 3" and 4™ members of the Paleogene Shahejie Formation in Jiyang Depression. The result shows that , for the
3" member, the secondary porosity of the depth interval within 3 150 =3 600 m are related to the dissolution of
acid-soluble components such as carbonate minerals, while that within 4 250 —4 500 m are formed by dissolution
of alkali-soluble components. In contrast, for the 4" member, the secondary porosity of the depth intervals within
3350 =3 600,3 950 =4 200 and 4 500 —4 900 m are formed mainly by dissolution of acid-soluble minerals, and
those within 5 600 —5 700 m are connected with dissolution of alkali-soluble components. For the depth interval
of 4 400 —4 700 m in Chezhen sag,the low content of kaolinite and high content of ledikite coincide well with
high secondary porosity. For the deep layers in northern Dongying sag and Bonan sag, high content of chlorite
coincide relatively well with high secondary porosity and present a mutual waning and waxing relationship with the
ledikite content. For the depth interval of 3 500 —4 800 m in the Bonan sag,there is an abnormal clay mineral

transforming zone ,and high 1/S ratios coincide relatively well with an abrupt increasing of chlorite and high sec-
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ondary porosity.
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Fig. 1  Structure outline map of the Jiyang Depression
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Table 1 Statistics of analysis and testing workloads for the deep layers in three sags of the Jiyang Depression
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Fig. 3 Main cement content and porosity vs. depth for the 3" member of the Paleogene Shahejie

Formation in the deep layers of the Jiyang Depression
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Fig. 5 Main cement content and porosity vs. depth for the 4" member of the Paleogene Shahejie
Formation in the deep layers of the Jiyang Depression
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Fig. 6 Clay mineral content and porosity vs. depth for the 4" member of the Paleogene Shahejie

Formation in the deep layers of the Jiyang Depression



5553 ThIEIA, 5. e PRSI o E R R A AT Y RIS LR R T I R 661

25 AL T S AL R B, TT LADA A R
UMBER)Z T 3 AU ESLBRUA B (MR 3 350 ~
3 600,3 950 ~4 200 14 500 ~4 900 m) T 5 if
JEUAPE T BRUE VA ) ) 9 A OG5 9K 5 600 ~
5700 m b UAFLBRAY AR N S Bl A

3 &M B AT Y RS LLEUAE R
KA

3.1 7HfEa%E

B BA & M B 3 3 R B 3 ~ 4 A A iR
gimEa . w3 AN EEWIRE S M EA S —
P, 4335 F 3 200,3 500 14 200 m fifix, HHr,
R EERR S — A7 A IR AR B AL
FZAAE I PRSI , B e {ELA7 T3 3 300 m ik,
FERHIMIBA S A5 A e (BT DR BE L 3 A~ M1 B
W%, B R (AL FHEIE 3 450 m BRHIT 5 1 MR 5 =4
Ji A e MHEER 4 200 m FFEEIEA 4 700 m
(E7). REMBERE 4 DIrfa s, 56 4 4
AT R EEAE 4 900 ~5 100 m, o Je ke iy fL—
B I] B R A AR 1 )2

T AR, % Hzfi %
0 10 20 30 40 0 10 20 30 40 0

TEE 3 LA H 3 700 ~4 000 m BB
MIBABIAE — 7 A IR 2R IR R &
W2E. FEI G T R A R A5 ) IR
4 000 m LA_b be il B R AS B Al g, 5 H:
YIIR 2 iy AR IR R A K

32 A=A

2 MIBE 2 A BEAS ) i AR B AL sy
W G s A A W & AR R AR (B 7))
B 1 2 f1 2 I 25 1 Ak i 3 A B 5 0 il
AL A, — R E 3 ~4 D, W
A3 A 2B A ke, Hidh 3300 ~3 600 m [ B {E AT 5
LBREE R B AR E R — 8. RE MG
FIENRE A AEEE TR K T 4 400 m DL K 445 [V A 7E
HRK T 3 800 m ALAELERCH B .14 X 1 oAb 1E
Mo MMRRXBEZEH = AKE AT YT M=
B R W s B 52 X 2 B R I IR AR
I HEE S B m RS NIRER A AR AE
T E R BB (K 8) , RPN At A aEE
SR RO AR FTRE N B AR s A R R
PRAE R UBCR P BEES T

HAEGRESR,% % &E% FLBRJE, %
1 2 3 4 0 10 20 0 10 20 30 40

2800 ——T—T—1

3200 |
3600
s

4000 |- '\

R/ m

4400 - «
4800 1
5200 (-

5600

6000 =

p—

FERAH

\I
/.

I

R ZEBIMIRE

BT B BRI TR 2 by A 2R LI ) 5 ek 5 L R o o 3 AL R E

Fig. 7 Common cement content and porosity vs. depth
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Fig. 9 Clay mineral content and porosity vs. depth for the Paleogene in the deep layers of the Jiyang Depression
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