ERRECIE VA
202044 A

UL B A7 i
ACTA SEDIMENTOLOGICA SINICA

Vol.38 No.2
Apr.2020

XE4R S :1000-0550(2020)02-0420-09 DOI: 10.14027/j.issn.1000-0550.2019.117

ZHMERELXBREFERAEEERR
L 340 T 1 g 9

¥

Fh LA A 2328 RO RSB, IR ARE 257000

[

B B SRR T AR R L R P R R AR s I — o DAY PRSI BT R o A R L O RS G, R
OB GETT JTR MR ) AR LT Z R EOR T T TR IS R R B RHIE , W] T R L F IS
FEBURRE L AR TS 248 8 BRI R . WSS R R AR I3 A RIS AN TR D5 T A8 38 15 ) 3745 ), BIFSE X ol 2B SRR IR
AR E IR SE 1) TR ] | TR R A A W 22 S 4 3 AR T SRS, 03 DA B S R I 1] 5 TR B AT 2 P 1]
W4 el i 2R HELLYIIE AL R — i v DY i) B 5K R A VY — i AR 1) B AT e UM i S L LA E P — R AR 5K
AL AR — i VG ) WS A 7 e SRS R s SR . R A R R RS A TR IR A e Ve R )R 24 P IR S LR B 1

HMRSE 3R

KR PG S ma v Ll s N AR A R IR AR A s M A% A T IR S FOSEARAE s RN R
F—EEEN kA, B 19874 A, A, BIWFSE B B2 UTR2E , E-mail: 1jy19870817@163.com

FESES P618.13 XHERER A

0 515

Tt A B R R T LU Ry T v b
MR E A AR — BRI T 2571
PRI s e g I A AT R L I S ) T oK
MR L 55 BHSS A A T e Ll AR PG 1 P 7k L
SR, 3 LA R SR B SElR R LT K3
T 8 AR 145 10 21> H 77 i 226~1 036 t 115 7=
o A5 B TR R Ly Rk L N T AR O3 AN R
THTEH AR AR R B3I ol A= S LR TR
TIREZE, EFREE R MIEI 305240 ™
M 500 t LA A 77 | S A A VR L SR, %2
TG 2 A iE S 25 (B S UM s 2 i ol & DR
WAL . mi AR SY e B oy A S R £k 5 22 1
T 2 =i 32 sh el A A R = A
T RE M BCA R A FLER a1 R e Fgs L 2% |, B
FftEE S IR R 2 Z5R5 2% o A AN 34 50 5
A, FErP R 3 A I N A PR R ER A R i
14 it 2 TA) A TR A 9ol =TT o T 3170 o s S 4
A A] LA A R i A 25 1], AL 3 244% n] iR

Y5 B H#:2019-10-14; W igsasm BH#A:2020-01-21

Jrv SR R AL A Ve ks T 6 ) T A Rl
FLIAAEAENT G REE R T o Bl AR Bkt
U LB PR S A S 1 A T 2 ot L ik n et
HAAEWEE RS . SR A iR R 4
T LU = AR I DXL 2 A v 7 v ] o P S L
ARZEH VU 3™, BT A F2 2R T 22 Mt
ERY) BB AT S A AT T, 1 1 R AR 52
Iy 8 3 30 (1 b 3k B AR 100 X6 4 ] 4% 5 A
B ORI TS S D o AT AR 2 S5 A
U= PR i A L O T T R, B
A FR AR oA LA 9 S A A 1 T D v, L
AT W7 P AR 3 1 R B | Hh B 3 1 2 1]
PP, IFIE R T — FR A S i PO A i 2R 4% 2 )
SRR 2R P RTIR, AT R AR BRI R
R R R e H IS SRR I o
B, T BONM A RUBUEAT B B A R0
T REE AT MRS o ATRA T T o 2R ik
RRER ik 2 rh 22 00 1 SR8 R B ST BURRAIE SOHL 24
PUER A SCLATE BRI B~ ra v LA IR TSR G, AT e
SMERGETE BE T M WSS TT R MR A S ROR T

EE T8 : {5 AHYE E R LI (20162X05006-003) [ Foundation: National Science and Technology Major Project, No. 2016ZX05006-003 ]



5524

Yk 2 WIS R R SRR S R R 421

B, a3 Hi) 1 B BRI AR TS A 1 A R T IR
S FEHURE, WA 1 288 R T B4R R T b 5F
BHR B ) 2 R AN TV G ol 2 AR R A i =
Fey i AR ) T B85 R JE A

1 X O o IR AR A S 20 A

Py b, P TS LS T35 BH 380 B R (TR 1
PR WTR B BT, AR (B 1D Rkl
T A FUR TR BeA T2 A R IE 22 W] 1, JE R R
1832 AYE— i A = i SR A iU R
RRENKS & BEASHREH LT KA 500
HJZ, KA —in B m A S RA S IKE AT
R S BRI 5 B I S5 K I A LR KA S
FRICA T F s I kB — B R 24— i
A R B — WA L T RE)Z B 4 — i
HF s BRI H B B A BORB A— i
Hzaa B2 3 NBEH R B YR A SR H =
FHJZ(E Do S HMIFFE IR i AR A R Eh i 1
211 T BN rg AL B A L AL R — R g v
ALK B LY b VY — Pl 2R 1 37 5K 25 3 U R P i
ANTR T 1) 48y i a3 B Ao, I B 1 2240 |
Z 75 1) A R 20 SRR i RAE 4

ZAET 2B A IS S P BT XA
I ShARF SR, A RARAGS R h 2l R A

Wy 2 AR UHE , T FESEAF ST IX T o A B R Eh
W R 1 SLAENS BRI, O T RO A 1 Sk ST AR
W, X GE XA SAZR AR T T 081, A 3ARA
2 W g i BH S, SR PG [ 2 MR D) 2 L
MWIEWMRRAE EZ A, AR T 555K
I BN DG R & LR T AL R CO, S, S T &
BT EIRAR AR, e A R B A U-Ph AR 73k
VTR SR R A R k) 3 S 4w R AR

) — U AT 5 3%, 2 T A A 22 2 A v AR
AP0 A YR B G TR IO R 15 T 26 T 9 4
e 6 BN By A S A TS A U-Ph AR 537,
FE A 3 S AR r 5 K2R N A G T8 T R B B
P IR M oy WS B e ) N W N R RE S |
LG o3 B IR BE RS A, SR I B LR i A A S
MG, HEATES A AR & (CL) UG AR
FHHLLA-CIP-MS [Ff5 2 2041 . M fd FH 5 New Wave
213 nm BOCHBUORE & 48 3% 42 8 Ok 19 Agilent 7500a
ICP-MS 5 . A3 Ar it F v, WO HCBE AR R 20~
30 wm, SR 5 Hzo A 205, B He SAE R 38
LA Ar SR A TS A ICP-MS #4743, U-Pb
S VR AR R R85 A1 bR FE GEMOC GJ-1 (*Pb/”"Ph
age of (608+1.5) Ma) >k £ 1E , &5 £ #5 A Mud Tank
(Inercept age of (730£8)Ma) iy N#w , ¥l 7 M A JE -
BT 0 R 4 T Sk A 2 40 3t 2 4> G Ak

Wil [WEWOEE|BED | BEER—KES

e S ] ]|

|EH B ER S

WO MR I BUE CERE R A Aaxd kR ORKE A i)
H=s ®ehE WE O BE KA

It A

EE ] g=.
[ - @®®_ ! !
ol o]
EFy _ —

[ ExE | srebwe

ISR SN

BT 5 DA 3 o7 B 5 M )2 0 A

Fig.1 ~ Structural location and stratigraphic distribution diagram of the study area
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Table 1 Paleomagnetic analysis of rock samples
from the Pingnan buried hill
(The experiment was completed in the Institute of
Geophysics of the National Seismological Bureau)
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Fig.3 Structural fracture characteristics of core observations
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fractures of the Indosinian epoch

(references [21-24] for the base map)
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Fig.5 C and O isotopes of calcite fillings in tectonic

fractures of the Yanshanian period

(references [21-24] for the base map)
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(references [21-24] for the base map)
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. W PSR HPERTRE Prikss
AR TR L
/(g/em?) JE/MPa /10°MPa JE/MPa
K 2.58 92.8 45.1 0.22 8.3
KRB 2.7 61.5 458 0.18 5.4
SFaess 2.67 489 16.2 0.12 5.1

TE < 3 T B TR — e M o 2B B (E

FrCOUEE B AT XN o AR AR TR 2 A i
HELR W T S5 R R I 1 A K WIT N i —rh
fm 2 5 (15.6 25/m)>Ye—l i FH = 77 (12.3 £5/m) |
I 2 (121 25/m)>50 B A (10.1 2%/m) > Hetk
WA (7.2 2%m) > A (4.1 55/m) o
42 EFAREXNEHELBHIEHIER

TE TRz, AT R B TR AR B e ek IR
A — o RV N RS R TR IR 1), DRI, 254
AT PR A7 AE AR W 5 R 9 A8 T 55 8 FE 1 I, ity FL A

0 2 4 6 8§ 10 12 14 16 18 20 22

DI B /m

[ 7

PG AR AR SRR LR, RO R 4 F )
SR R R, N 2 TR) 25 5 B 1 RS JZIRES )2
)45 G AN R Z | SR BJR A5 5 B R IR
AR YIS X L AR T PR L oy 2 S A A
oyt 448 e B AR DUUEA T P AN UL, 45 2R e A i 2
SEUIRITRE SEM RS A A2 EHARKARR,
BRI b B B B, M i R 7 2 5 )R
JEH G 2R A PG R R K H
RERIE KB, R BRER 7 A0 P F i SR EE D) R TR JEE
REIIE 2~6 m, FEMHE/NTF 20 m(1817) o FERFAE
WY IERR b, R A S Mg S R G T a0 2R
S REEL L Z ] 5 2 (1 8) , P 12 I el 1
TG, B JZ2 TS0 R, P 2 4 0 5 5 32 k)
T3A AP L 20 4% R T A2 I
GERGEE R, KA LK R Buhs )2 E 80 A A
JRJZBRIR £ i e i MR B BR £ e v, LT 3o X i
G AR R R A e T R AT A B, Y
e H B T 2 R0 (11 9) o

0 S 10 1S 20 25 30

HE A E/m

35 45 50

L BB A A i AR VDRI TR T (a) 5 B AR R (b) 7 4 LE 1A
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Filling Characteristics and Main Controlling Factors for the
Development of Multi - Phase Structural Fractures: A case of the
Pingnan buried hill from Jiyang Depression

LIJiYan
Research Institute of Petroleum Exploration & Development, Shengli Oilfield Company, SINOPEC, Dongying, Shandong 257000, China

Abstract: Structural fracture is one of the most important reservoir space types in carbonate reservoirs of the lower
Paleozoic. In this paper, the development characteristics of structural fractures are analyzed, the development period
and filling characteristics of structural fractures are clarified, and the main controlling factors of the development of
structural fractures are defined by taking the Lower Paleozoic buried hills in Pingnan of Jiyang Depression as the re-
search object, by means of variety of technical methods such as core observation and statistics, element geochemis-
try, mineralogy, core routine analysis, etc. The results show that there are three groups of tectonic fractures in the
Lower Paleozoic carbonate rocks in the study area controlled by the tectonic stress field in different periods , and direc-
tions, properties, which have obvious differences in development and formation stages, fault strike, filling degree,
and filling period. They are: early full-filling structural fractures in the east-west direction formed by compression in
the nearly north-south direction of the Indosinian epoch, the northwest-southeast (NW-SE) direction late full filling
structural fractures formed by north NNE-SSW direction tension in the Yanshanian period, and the NE-SW direction
late partial full-filling structural fracture formed by NW-SE direction tension in the Himalayan period. The develop-
ment degree of structural fracture is mainly controlled by three factors: 2 internal causes of lithology and thickness of
carbonate rocks and 1 external cause: distance from fault.

Key words: Jiyang Depression; Pingnan buried hill; Lower Paleozoic; carbonate rock; structural fracture;

development period and filling characteristics ; main controlling factors



