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Sedimentary models for near—source shallow glutenite fan delta
and their effects on reservoir distribution: A case of the first
member of Shawan Formation in Chepaizi Uplift

YU Tengfei

(Exploration and Development Research Institute , Shengli Oilfield Company ,
SINOPEC , Dongying City,Shandong Province 257015, China)

Abstract: Near—source shallow glutenite fan delta is developed wildly in the first member of Shawan Formation in Chepaizi
Uplift. Its sedimentary characteristics are complex and the lithology, physical properties and oil-bearing properties can
vary significantly. Thus,it’s difficult to carry out the oil and gas exploration in this type of glutenite. Therefore , it is neces-
sary to study the distribution characteristics of the glutenite reservoir in the near—source fan delta in the study area. The
sedimentary characteristics of the glutenite were studied by analyzing the core data. Based on the analysis of palacogeomor-
phology and seismic reflection characteristics, the near—source fan deltaic facies in the first member of Shawan Formation
of Chepaizi Uplift was divided into two types of sedimentary filling model-the retrogradation type and the vertical aggrada-
tion type. For the former type, the glutenite retrogrades backward obviously in space with an overall positive rhythm and ob-
vious sedimentary facies transition; while for the latter type, the glutenite aggrades vertically to make its thickness great
without obvious change in sedimentary sequence and sedimentary facies. According to the statistical analysis of reservoir
physical properties data, the lower limits of the reservoir physical properties for the near—source shallow glutenite reservoir

in the first member of Shawan Formation were determined (porosity : 16% , permeability: 21 mD). The glutenite in the fan
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delta front is effective reservoir with good physical properties ; while the glutenite in the fan delta plain is not reservoir due

to its poor physical properties, which can act as lateral sealing layer. Therefore , in the retrogradation type, the effective res-

ervoirs are superposed retrogradationally and scattered in space, while in the vertical aggradation type, the effective reser-

voir, which is very thick in vertical , can be found in the anterior and middle of the fan delta.

Key words: glutenite ; sedimentary model ; reservoir distribution; fan delta;the first member of Shawan Formation ; Chepaizi

Uplift

J3 = AR I 2 M AI AT e i T 2 T AR A 45 A AR
o e R B = YN R S W B HOLMES 42
R R, IAE 3 TA R B = AR R R AR
Jad BRI B A (T ) T B — R i 25T
BUARZR™. BRI, B =PRI R 2 4
TRz, 58 R W BCE VR 2 R 2 T8
BRI ZE

ZEHET R B I AR IR T 20 4D 50 4R AL,
BARSCIE BRI (E2 ™R AR A5 38
TR TR A, 2005 4F 78 42T M 3
B (HE 2 HAE AT R VTS 4 — B (R pRvb— B 3545
e Tl IM I, AL E T 132 X S R 11 3 =)
i, Y — Bt SOz K AR E 2R
Heri v — Bk & R B = AN ER A R
AR R BN B, B R R 8 1z XV — B
“HINERA R R RS, M (/NTF 1000 m) ,
BUATREE 22, 5B IRA B IR Z PR it )=
WA, HEASE Pk 2 50, Sl v 2s 1k
PR T, T BOZ P BR A R BB ER TAERSHE R
FlRIF . KL, ZE# MNUTERE AT, 41 AL DTRA
2, BT UTRUE G B = A it J2 4 AR
SRR 2 B oA R, DI R ZEHE T ki 2%
B3 = SR IR R

1 XIS

TEHET RS R T T N I M 1 S A AR 1 UK —
P 0, HARLLZL A W R o -5 0 i 1T K
P BRI , R AR TSR S B DR 1M I
FHAE, VUL 4L TR, A6 -5 5 S i A 4
MAF B, R 2 = A, FAGE R
NW—SE [i] (] 1) o A7 ke nl 32525k B3 Y M
B4R DR 110 2 A 2 Js T R 25 Fg i A<, A 3L
TR PR BB 57, I RO A PRI

B SR GORHE R, AR R AR AL
ARFFER L, BN ERTHER PR E
e TR B R VDI BV il 2H K
IR, &R EE&FJARY 2w, H

Bl FHFOEMSEMLE
Fig.1  Structural location of Chepaizi Uplift

T B PR VA 2 R 2R T JR S M IX. (A 2 W 22
BB A F R HZE . TR R Ok
BRI, R . BRI A
NHEHEFIER 2 AT S TR I R L
VG B AR i Vb — B O K
QR LR TUE s R TR
LR

2 DUBYEHIE

B G HEF R 2 D BUD A O E D —B
P = AR o iR D BRE S RS R JBUR
F LSRR B RD S BRANRD A FE BRYE A
TR ) 0 S R [ 22 , WA B KON 10~35 mm, — i
N 1~5 mm, SEFAR—UCHE AR, B e Jrs s 22
I 7 B e s 5 Y S A Sk A AR BOR i
WKl I AEACBER 6 5 O IR
S LAY BN BB h 3, SCHE S M LURIURE 32
PO A DA S AR AR B 1 R Al
R 2R A IE R AR DORR , s s sl K Ay
DRI PRI (K 2) o 22 LHESRLEE 0 Bk
L RLRERE AR RN 2 2 2 BRER LS T AL
B G , DU e 5 AR 22U



-56- o M

5 % % 201847 /1

w2 |10 SPMV 59 PN R AC/ (usem™)
b 4o 250) S 0 200|

# oL i Hoo WK

B o> BT

EREE

190

195

200

B/ m

205

Wl

210

ks 215

220

e e O —

2324

Oe0OeO0e

A
1 230—‘ ©e0c0
A

o o o

235

234 o

SREFA

- 2267

230—.-

| 226.19m

R/ %
=
T

- /e PBA
0.

1
0.01—+

&~
ook

1
2
¢

[ 227.79m

KPR/ %
3
T

s o
230m, K 6 B, ol
BUBRAR, B AR AR 0.01
It K H5~6 cm ) 0 2 4 6 3

AR/ %
=
T
.....

B2 ZFHFOEP60I HiD—BREAHIRE
Fig.2  Synthetic column of Well P609 showing the first member of Shawan Formation in Chepaizi Uplift

BRBR A7 iz , S A AR A5 K 3l T 25 F R Y
TEEDURR, A I WA 7 R DU (& 2) o NI
ik B, A SRR BRI A IR-PE , A 280
bt e B2 AR AR ] e (11 2) o X SEARAE T B W]
(19 5 = A PR R TR R 5

AU AUBURS i A <308 , vl LUK e = £
PNt — 2% 73 Bt = A N LB = A 9 T AT AT
FE =AU 3N IEAR

Bt = A0 P RO AH A e = A K By,
SR KA S KIE ) 2 R ICR A o B = A P

// FEL 2w
RAE § 3f SHe i

HKER I RAHERR, 730k 22 (18] 3a) , Je i 7
2y 36% , YIPE2E , M FH0E N A g R A IR A E | Tt
PRI S PIAE o Be =A UNS JRUK T T A KA £
AR R D A B R (18 3b) , Wk 22 i
2R B h— = W B AR

Fe = A YN AT GO AH AR I AL 7K L AR Ak
TR RDURRREE , T2k B HEPIR 7> SOKIE KR
SYUTIE KT RS 3 RO o R R
O3 SR IE SRR B HE A 73 52, ARSI )N, 10
TR BB AR XN, LR RS o 3 (18] 3e) , P8 5T

c— &R R A d—Mb JTT A B, o i U

b—75 BRJE & 4
A4 Z B

B3 FEHFOED-—BRERBE=fME0RA

Fig.3  Photographs of cores form near—source fan delta in the first member of Shawan Formation in Chepaizi Uplift



$osE: 4

TGRS I — A NP RR AU FE U 5 i 2 20 A1 520 *57-

BT, WITERLAS, BRI B RS = B
S 5 PSR DR 5 0 b 2 DA v MR ARk R Aol
B o KB 3BT FUERIR 23 SOK I8 o SO
JEE— 2B AR/ Sy T —A0k (8] 3d) | S e ik 5
] B2 0, Ve 0T % 1S 10% 204, AREDIR 28 4 125 3
o I E Ry h— iR o KR i A
JKIE 2 [ Y AREDT A, FEA R LB D o o 3 I
HE AR TE o

B = A NS AR P DL e - b o = (18
3e), Wtk 22 AN R ORI

3 fiRZA ik

31 mERFEEER

T X A MR ORI AN BB R S5 A AR
DN A SRR O, BR A 42 HE - A Vb — B TR
Wb b 2 DURRR B WK T s . 45
7N TRV —BOOURRIN Y, e g R =
25y G REEAT  KER R R LR AR L P
AR FLOT R 1L — B FREEIRE , iz X $E ik 52
SRR o A HE TR PGS v S 2 I SR A (]
FIREE , B 2D BRI — B ), oy ofya)
() RIS RN 285 4 il 26 30 Bt — F N4 1) & 7 0

P e [ PUAR SRS . G 285 T, AR oty o
VIS s SO IR A S DURR SR BURRAE , e 5T
DX B = AR AR R 23 g 18 AR 0 [ Jin ARURL 2 AR AR

el (15 4).
BARA e R S R VTR R

Pl L R AR [ R Al SR AR R R B A oy o
T a2/ NRIEATT , 32X L8
RO, 22 SRR A i oty i 320 B
SECo R I vy ) AR SR R 8 e
e 22 BT YRR AL, i) O AL, DO RLIE 3%
ARA . AR SRR AU SRR, 2 IR T 18]
b RER B IR B R, R R R E B =AU
FEEAR , A PR A O R E R 2 SR D IR T
[ 0, AR BT R e 2E W2 Y
REAE 5 ) B9 O B = U AT AH , A P4 S
W PN TR S W ERE I A DU, & TR
QUi S vivs i s 226 3 SR [ i = [ AN 7/
F b U] A R B — A - AR

FEw i RAE AL R A I A
fiE, R b 5 U7 R R AR 2R T
AT T A IR AR R . MBI T
R, 3 [ L AT R 2 AR B 8 BURFIE , 54
li) L 55 3B AU, el vy b v 3 LA, DT

KA A WRE NGE 499 W5 75 1) 7 SRS AIE 3 B IR 7 R 8 BURSAE M R AiE
F 3 i
=S P AE
B | 27 v
| sa gL
® | CHA5Y | pmmrmm
TP R
R W R v B IE 3 54 T A
5 2 A AT 1 1 X
i [
i \V L3 i I
| P70% g%ﬁg%ﬁ
W (RS
il
AR TR, IR : i) b A 2 76
il AR e T FEIMPAR
U e

[ m=mwrmem

D =g

4 FEHFOED—RIEER= MRS TR REEERX

Fig.4 Sedimentary filling models for near—source glutenite fan delta in the first member of Shawan Formation in Chepaizi Uplift



-58- moR o o5 R oIk R 20184E7 H
TR R AR AN R 3 IR ) b, Z200eR BPBRAE R &, LB AN TF 13%, BB %R

FRIMAN TSI, HLJC R AR AR AL, AP BR A
Miﬁﬁ EREK, WIMSIEJIETJE{’ZQ JKE ] 5 KR iR
[V E A, 122 A AR 2 — A DB AR X K
FE T oA ) TR T AT R R = A T A, A
ST AT e B, Pt ar
32 fEEYMESFIE

T A 4 HE R T IR R = A D B A G
JZPE S Bk HALBRE R 6.29~27.2% , B %%
4 2.3~406 mD (3 1), ¢ 512 22 1 il i i 4
K, FE TR B = AN R S AT R B A R E)Z
IFEA B ARz /] FRE , DOl
T R R A S 2 YT R i Al R i A
Geit, W A HE R VD S A ARG 2 FLER R R
H16% ,BEF TR K21 mD(E5),

F1 EHFOED—RIEER=AMEE

RREEMYEST

Statistics of the clay content and physical properties
of near—source glutenite fan delta in the

Tablel

first member of Shawan Formation

in Chepaizi Uplift

H DU RS fLBRE/%  BiER/mD
P70 JERRAY SOKIE 15.1 23 115
P701  #IRAY KE 17.1 223 96
P703 SJEKGE 30.8 12.7~172  4.82~18.3
P704 KB 36.1 6.2~18.7 2.3~15.9
P609  FERIR A SKIE 17.2 15.6~27.2  31.4~128.1
P627  HERIRAY KA 16.3 249 406
S8c SR KGE 359 10.2 2.97
Si1 SJE KB 33.1 9.4~15.0  3.68~43.01

40 .
Cd

« 30k «

E E

>~ >

I o0t iz

R R

L | 1 J 0 1. 1 ]

1 10 100 100010000 5 15 25 35
BB #/mD FLBREE/ %
Bs5 ZEHFOMEDEHIEER=/RNES
RS REXR

Fig.5 Relationship between physical property and
production of near—source glutenite

fan delta reservoir in the Shawan
Formation in Chepaizi Uplift

18 3 X A ke D — Bl YU = A AN TR
WARTS RS BOIE A G R B, B — A N AT 2100

R e i & AR, WY PR, FEANHR 0 A1 T A R
JZOIE T BRZ B, A Rk = 5 B = A P JEUKGE

/T 10 mD, PRI /N T AT Rt = e R, 3%
WIS DA R 2 38 W K A R = A AT 0 i
b TR TS e 1 B = A U RO AR A AN &
BFARLEE SR T Y2, AT REXS B = A N T 2%
WRREE U PPk AR ERE R (6, % 1),

1000 -
100 i l‘."-
. |
A 21 mD :-.
BT B
10} O
&) Apm
) A !
. s i
A 1
A 1
1k 8 L e BE AT
s 2, LA B TR
16%:
0.1 1 1 1! 1 1 J
0 5 10 15 20 25 30
TLIR /%
El6 Eﬂt?ﬂ@]&%éﬁi_ﬁl*_ﬁﬁl‘lﬁb"ﬁ,‘?\%
LEESSERR

Fig.6  Crossplot of porosity and permeability for the
near—source fan delta glutenite in
the Shawan Formation in

Chepaizi Uplift

33 AREESmME

IR FURITURR e A 2 LA P627 F: X A 3], 1A%k,
DL IARD R SRR BRSO R, B = A DR
R R AR M) H O A R BUR KO
e, WA & B R I HIT RS — A U —7K T 43 i [ 7
Ve IR T 1), 76 B = AN F IR AR 5 i 20
FHAHAR AL , oy 3 A A 1 22, mT E 4 1Y)
Fi = AR N HT AP RR T B P B3 A R 2 AE X
M EE NI (E 7)o WNTE R A A1 &
BBl 18 B — N AP BR A Y PQ4 N P628 R
PRA V& i, 2 LB R 7%~15% , HEA
TCIHA A 5 ARGV Bl 18 A9 et = 7 I T % AR D

PQ4Jt P6283F P6273 P6213
;mﬂrf‘z/ AC ;i%f/ AC ;ﬁrvfﬁ/ AC ;iﬁét)f/ AC
310977 %450 (510 NEEI

2 4 5304 2 3607

5502 | Bt|| 5807

L 600

z 620 I
640 4

[ 3 = /A F U5
7 FEHFOED—KR PQ4—P621 HAEERTLL
Fig.7  Profile of reservoir correlation crossing Well
PQ4-Well P621 in the first member of
Shawan Formation in Chepaizi Uplift

[0 B8 = f Al 2



$osE: 4

TGRS I — A NP RR AU FE U 5 i 2 20 A1 520 *59-

BRE YT, FLBRRE R 24% 2 45, HLA4 UL 358 -
BERoR, 0000 1 ke = A R g R AT
S

T ) AR AR AR SRR = L P70 I IX R ], 22
B R AR L 2 1 AR 2 B, DR AR [
FEZ A R O, TOURR D) LA T Kk HE 390 A 7K 3 [
BOK T 23 Ui S —a AR e A o 3, 78l = A F
SRS RIS AT, e = AN 6] B = M N T2k
RS TS R, AR E R E
TE RS = AN TR RTEs , HSE — B (E8) . 5K
i 7 =L PT04 - AREG B IZ WP BR S FLBR R
7.7% , Py 2% 5 AR AL B T AEE B = A DH-F SRy
M ) P 3%, P70 AL 38 02 10.3 m, FLBREE K
23% , PT02 H-4 82 3.1 m, FLBREE R 21% , ibiR 2
Y, Hh S s B

P703F P7023F P7043F

sp R ac| (s R ac s | ac
630 ( 610 g I 550

§ 650 - 630
w -
670 } 650 |
690, L-*
} 3

690

710—(

B s=mmrs [ w=mning
B8 ZFEHFMED—BPT0—P704 HAEERT L
Fig.8  Profile of reservoir correlation crossing
Well P70-Well P704 in the first

member of Shawan Formation
in Chepaizi Uplift

4 ik

T R D — B SR U — A N ik
PR 32 B = A U S T TORE R R = R W T 2%
PRy SOKIE KR I ] T AR A0 AR ] ] A
/KB A KR 3 s A . DATCRRARBT 5T
SRy 38 e v KO, R B A 3 R R
BT, S VD — B = A N R E IR R A
[ AR 2 AP ICRR ST U R IR B UARR AbiR
TR ) B A L HA TE R AL, BAFAEW]
2 BT 5 17 3 [ J BR R RO B AR TR B R, A
][5 Ai A, (EE ) B DCRR P81 5 U
B,

A JHE T BE5E XA RhE )= i e T~
BR G FLBRIE N 16% , 32 B4 21 mDo X KA HT:
BORMGE T o0 A B, WIFSE DX B = A DI T b ik B
AR A RH)Z T = AR R A AN kB A

HHIE AR TR R, iR N EER
Xt R E RN R A I AT 0 e B3 IR AT
FRFC R, B = M AT A U= e A B
FE 2 (] _b SR BURE ARG A 57 (19 B 5 B 5 A
[ IR B OB e IR S, A i )2 4 P A B e b
= MINENER S B PR, 3 ) L SRR SR
BOR o SERERCRARAIE T X5 T B = A - I
BRI IR A A 2= A R

SE Lk

[1] HOLMES A.Principles of physical geology [M].London: Thomas
Nelson and Sons, 1944.

(2] SRIAE, Eh L, BRI, S5 M R A DG L 4 — 8 R PR

fift /2 R L] 2 MR 4l B AR, 2015, 51(1)
20-30.
ZHANG Shuncun, HUANG Zhijiu, LU Xinchuan, et al.Main con-
trolling factors of Permian sandy conglomerate reservoir in the
Northwestern Junggar Basin [J].Journal of Lanzhou University:
Natural Sciences,2015,51(1) :20-30.

(3] E4&8, VP, Zail | 5 MG D30 BE s i Bk TR I

S35 it 2 R [ 3 4 b BT 5 55 1 20 1l BT, 2008, 28(2)
93-98.
WANG Jinduo, XU Shumei, JI Jianqging, et al.Recognition of
sand- gravel body and forecasting its petroleum— bearing feature
in northern steep slope of Chezhen sag| J |.Marine Geology & Qua-
ternary Geology ,2008,28(2):93-98.

(4] ACTHL, HBSCAIR A 2 TR 4 Kol A —— P AR

T K1 W Demb iR ek 491 () 1.3 S i 5 2R IR, 2016,
23(4):59-63.
SHU Ningkai, WANG Xinwen.Sedimentary sequence classifica-
tion and connectivity pattern of conglomerate reservoir: A case
study of Yongl conglomerate reservoir in Dongxing oilfield[ ] ].Pe-
troleum Geology and Recovery Efficiency,2016,23(4) :59-63.

(5] ZHHY, EA Wk, 55 B AU XS R R TR A it 2 T i R 45 1A

R BTN ] AR R 2017, 24(4) :32-37.
HUI Gang, WANG Youjing, XIE Lin, et al.Dominant controlling
factors of reservoir quality and “sweet spot”identification for thick
glutenite reservoirs in Kunbei district [J].Special Oil & Gas Res-
ervoirs,2017,24(4) :32-37.

(6] KT, £55, ARAI, 45 28 MBIt SR BES b ke DL B fk

AR L) ] A, 2016, 21(2) - 28-36.
WANG Yongshi, WANG Yong,ZHU Deshun, et al.Genetic mech-
anism of high— quality glutenite reservoirs at the steep slope in
northern Dongying sag[]].China Petroleum Exploration, 2016, 21
(2):28-36.

(7] Z=ATe, S EE  BAOH , 45 ENE JR 2t ke i AR 5 it [ M .
AU MG i AL, 2010 1-48.
LI Pilong, FENG Jianhui, LU Yongchao, et al.Structural , sedimen-
tary and reservoir forming in Junggar Basin [ M |.Beijing: Geologi-
cal Publishing House ,2010: 1-48.

[8] R ZURL AN it )2 UM —— LU R BB R VS 4



-60- oK o R

oo = 20184F7H

—BL VRS BT Wil U, 2014, 21(5) : 597-600.

SONG Ling.Prediction on complex reservoir with multi— source
and multi-facies: Taking Nis;' in Chunfeng Oilfield as an example
[J].Fault-Block Oil & Gas Field,2014,21(5) : 597-600.
TG AR 2 UURRE LM AR A ol
2008:379-394.

YU Xinghe.Clastic reservoir sedimentology [M ].Beijing: Petro-
leum Industry Press,2008:379-394.

FA D =AU M AL £ Tolk 1A, 199387~
96.

WANG Shouqing.Fan delta models[ M ].Beijing: Petroleum Indus-
try Press, 1993:87-96.

MR, FAR 240, A5 O E AR 2 AR X 4T me =
FAN i EA RS ] S S R, 2017,24(4) :8-15.
SUN Le, WANG Zhizhang, YU Xinghe, et al.Study on reservoir ar-

chitecture of fan delta in the Upper Karamay Formation of eastern

[10]

[11]

Block Wu2, Karamay Oilfield [J].Petroleum Geology and Recov-
ery Efficiency, 2017, 24(4).8-15.

T4, BE e RS, S DB R AL = A R
AT LR L) LB il b5, 2014,35(6) : 619-627.

YU Xinghe, QU Jianhua, TAN Chengpeng, et al.Conglomerate

[12]

lithofacies and origin models of fan deltas of Baikouquan Forma-

tion in Mahu sag, Junggar basin[J ].Xinjiang Petroleum Geology,

SRELF =SBRSBI, 2015, 33(3) :607-615.
70U Niuniu, SHI Ji’ an, ZHANG Daquan, et al.Fan delta deposi-
tional model of Triassic Baikouquan Formation in Mabei area,
NW Junggar Basin [J].Acta Sedimentologica Sinica, 2015, 33
(3):607-615.

[14] Bfakte, WRtpi, Bz A s = A AR & A 40 2% [T ]300

2447 ,2004,22(3) :443-448.

YAN Jihua, CHEN Shiyue, CHENG Lihua.The consideration on
the quantitative division of fan delta subfacies ] ].Acta Sedimen-
tologica Sinica,2004,22(3) :443-448.

[15] F3E, BRGOR, R, %8 = A AT S fitt )2 H B R fiE——LA

LI PG S TN R DAy 4] L) ] DR DA i M 5 0T 2, 2016, 35
(2):20-28.
WANG Jue, CHEN Huanging, ZHOU Junjie, et al.Configuration
characterization of the fan—delta—front reservoirs—taking Yulou
oil layers in West Liaohe Sag as a case[J].Petroleum Geology &
Oilfield Development in Daging,2016,35(2) :20-28.

[16] FEHRT, B L, L, A5 0 IR 2 PG AL 2 b it U Ak 15 1 1
TR L) ] A5 AR M, 2005, 26(1) :86-91.

LEI Zhenyu, LU Bing, WEI Yuanjiang, et al.Tectonic evolution
and development and distribution of fans on northwestern edge of

Junggar Basin[J ].0il & Gas Geology,2005,26(1 ):86-91.

2014,35(6) :619-627. REE 29w
[13] ARIHIH , s FeZe , dk KA, 25 HENE IR 23 7Y b 2R 30 b X i
B R R R R R R R R R R R R R R R R R R R SR R R R R R R R R R R R R R R R R R AR SR SRR SRR R SR SRR SRR R SRR
(&% 327)

SHA Shaoli, AO De’ en.A study on the petrographic characteris-
tics and eruption period of the Cenozoic volcanic rock in Dali-Ji-
anchuan area[ ] |.Yunnan Geology,2001,20(4) :361-368.

1B5 EAEIN, B E ML 23 0 S BT RA T LR i =
TIE B R 2R L0 ] CH 5 R0, 2016, 23(3) £ 33-39.
XIU Hao, TANG Huafeng, HUANG Lumei.Characteristics and in-

[16]

fluential factors of sedimentary pyroclastic rocks in Yingtai fault-
ed depression, Songliao Basin [ J ].Petroleum Geology and Recov-
ery Efficiency,2016,23(3) :33-39.

FLEEE, B W1, 2R, AR MENE IR A PY L S o R K LA
JERFAEREZE L) ] R <G, 2017, 24(6) - 28-32.

KONG Chuixian, QIU Zigang, QIN Jun, et al.Study on the charac-

[17]

teristics of Carboniferous volcanic reservoir along the northwest-
ern margin of Junggar Basin [J].Special Oil & Gas Reservoirs,
2017,24(6):28-32.

B, U, A, A5 SR AU CA7 DX K LA B i S T
LY ] ARl =, 2017, 24(3) : 54-58.

LUO Xin, WANG Wei, LI Liang, et al.Prediction of fine volcanic
reservoirs in C47 Well Field in the Junggar Basin[J].Special Oil

[18]

& Gas Reservoirs,2017,24(3) : 54-58.

[19] SRR, MR , XUHE , 3535 AR o DX g L 28 Ll a3 A1

U=Ph AE A2 R BRAG 245 AE () ] LR BB R 24l - [ AR
A1, 2018,37(1) :10-19.
HAN Zuozhen, YAN Junlei, LIU Hui, et al. Zircon U-Pb Chronol-
ogy and geochemical characteristics of volcanic rocks from the
Nanloushan formation in Yongji area, Jilin province [ ] ].Journal of
Shandong University of Science and Technology : Natural Science,
2018,37(1):10-19.

[20] whffEd, 4552, JRHG K, 45 A R B 7 741 XV — B il i
JERRAE L T AL ARBHE I 240 A ARBE I, 2018, 37 (1) :47-
59.

HAN Zuozhen, LI Hao, WEI Pengfei, et al.Characteristics of vol-
canic reservoirs in Sha—1 member of the Shang 741 area of Hui-
min depression[J ].Journal of Shandong University of Science and

Technology : Natural Science,2018,37(1) :47-59.

%R



