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Fig.1 Regional tectonic location and Sangonghe Formation characteristics of Mosuowan area
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Fig.3 Reservoir spaces and diagenetic characteristics of clastic reservoir in Sangonghe Formation
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Fig.4 Characteristics of Sangonghe Formation physical properties distribution and relationship between porosity and permeability
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Fig.5 The contribution of compaction and cementation

in loss of porosity evolution

3 Uk ERAF N R A

31 RREH
3.1.1 iﬁ%{ﬁ)ﬁ{%é%“ﬁéﬁn

= TR E S MEE, A E SR, U
VABEI F e B AR S8V T8 & AR KRR

HE A FH A e 9 % AL BRI R % kv e



553 3

1R 5 e A L I AR G M S R 2 A R P DR AP R 22 TN B 5 0 W 581

e T2 SRR RS, IWIBM A S & i 50k
JEE SR SIS M G E &R (B 6a,b, ) T,
IRPEE S S i, b PR SERE ) g, I SR
AR, T B 2 1 2O A8 22 A, A 9 5%
WML 5 & bk 22 At )2 B e S RE ) B, HL I
RS T U SR W) PR 2 el st Rt 3 Mk 2
Ji8 BRI 20 53 T D G2 P R SR B RN
A B A AR A L R T B 3058 DX Joit S 05 2%
P, PR [ b 5T S5 T B M S & D Rk &R
S BAT R XL i )2 P DR A 2R
3.1.2  IREM AR AR

TR L ey e I e g SR 3 3 A ) 34 KT 1
KU [l B AP AR 4 1 2R 505 A0 HE S R A 1
KRR (B 6d,e,f) , FiA ok 2B K, B o3
TEARZE )R S ARG K, W R ™ T
WP AR SPERRGETTRI(E D) P AR
A D SRR AR b (R B Y RO D 5 A

o151 8 A 5 i 2 T B /N SR ] S 4 0 R AL
N P 0 A 4 P ) B BB P S g i 5 T D R
Sy VEARRT 22 (A IR AR 1 e RR A, L0 BE R - U0
WL B 5 1 S A HTHES ), S8 D10, 1 ik
TRESCHERR K Sl AR SR A TR SO , anak
A3 TR T KA S O f o LR 5 A T TR TE R
Tir B DR S AR T L AT T AL YT 3
WEIVAF A 5 R 2, T % R R A 5 4338 D s o )
WA YR ZE
32 MERBE
IR P RN S R R A R
FHCM 1.24~2.07"1 1 HiL 2 E A A7 A (A TR
HBYE T S D5 b J2% B B0 v 7 O g 22 R ARG H B 4 1
TS5 o o AR R B4 MR A X
PORE, R PSR TS X = T 2 B4 T X — R A
W, LA S HAEI(E 7a) 76 3 990 m DL, H)Z 5
Aot 22 J FRLBH 3R 5 TR B DG R R BN IE 5 1) R 1 2k 5
SRIMTE 3 990 m DAVR, 3% H B0 25 1F #5534y

0.4
= 0 — i o0
i L
1 4 2 1l|| 4 4.4 48 2‘4 32 1) 4 vlli 4
UL M AL M &
|
* & *
s s,
> 3 ch-—{o :, s
*e
- 4 * g B2 * b
& o4 . S 121 o"“’; b e Weire ¥
: g ety o
v :‘ m't? ? ONQV\OO. np.
‘; T T T T T T 0,01 I T T T T T T T l\l\-‘
2 k] | 1 1 0.7 £ | 1.1 1.2 1.3 1.4 L5 1.6 1.7 07 08 09 1 1.1 12 I3 14 15 16 L3
SR Y Srit R kR
K6 = Tidfg)2 MR 8 & ik RECIEZ IR SR SR T
Fig.6  Relation between plastic clastic content and sorting coefficient with compaction rates and physical properties
F1 ZTAERERER(6R) SEEDIESS REHE
Table 1 Reservoir properties distribution of different lithology in Sangonghe Formation
S CRERLED) ANEIFLBREE ( b/ % ) T8 FEIRE & e 151/ % EHE SFRIER RREBEFR (K/1073 wm? ) 3 FERE S L %
" <10 10~15  15~20  >20 28 fLBE/%  0.1~1 1~10 10~50  50~100  >100
WA (N=8) 75 25 0 0 — — 71.43 28.57 0 0 0
MEbA(N=159) 65.92 30.61 3.47 0 1.16(N=40) 40.65 77.25 17.61 1.89 1.79 1.46
RN (N=141)  26.24 63.83 8.51 1.42  0.98(N=58) 44.28 35.29 37.51 13.97 5.14 8.09
B4 (N=34) 1176 64.71 14.71 8.82 LI1(N=9)  41.54 6.06 18.18 30.31 9.09 36.36
WBRA (N=46) 45.65 50 4.35 0 1.39(N=28) 37.38 35.71 28.57 21.42 11.91 2.39
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M S ARFAAF, 5 304 FsF 25 38 K %) ] fsf e, BEL 56 AT, BV 43
PR R AR T FEE )RR
A b 2L b 2 ) 45 S, H TR R AR 2
PRI — R BE b 3 A5 2 b B O3 E T A b
JZFE A R R R s Y, X
k[ 19 ]38 Xt HE IR /K AL SR 5 e 2 B AR
bR 07 IR T 4 b — i 2 R A
b s 0T 122 R 7 ) Ak S AR (L Th) | M2 T
PR RIS 43 A 00 e R 2R | b ) R Rl v 30 R
K 15 A R DA B B, b2 SR (LS 2
R ARZ B 7o) TR oo U AR | b ERH R
i SO 21 L R W O DI R R L DO A B 2
F 9 Ak S 5 H 5 s B (18] Te) AT L PRI (29
>144 Ma) Hb 28 K 1] fE B 2776 IF 2 Wi 48 A Pk
TRHIBII (29 144 ~90 Ma) , HbJZ 0 38 KGR T | b 23
FEF R BTk 2.0 DAL J5 AR 12 R (29 90 ~ 24
Ma) , SV i 2 8 R DB /N e 44K 52 7 T, (H b
JZ IR0 5 o R PRI (2 24 Ma—314>) b

21 MOIF IR B 1S OF i — UG AR R RS . /T
DL =TT A2 S 0 )23 e e X ) P AR A
E B FRBAE T, H POk TR o 78 v R AR
BIEGE T2 P S0 B R R T A 2 AT T 2 R
M N R
33 miEmdER
3.3.1 4B ERE AR R G B BR M 0 A R
T2 A T2 N A SRR S OB, R A AR e
O] R B IR (18] 3g 8a,b) , A A A JE 5
AR EL BT SR AV I (1 8b) o T FE— AL T A
WL, A AR E | FEAR A i, R A Y pH>8.5
Bl B AR A S A A PR s Y [ B
FERNAESZRA TR, S AR Y e
1 40.37% , I £ B LUBORE 28 30 A B i e =07 1 (I
8b,c,d) , XFPIRAAIR A () Sk e A — M7 s 5
W Fe” MU E (pH =7 ~ 9) i JE i IR 31 85 F FF I
B T g e A A S A Ik SR A 1 AR A
mmX — IS (1 8b) AT HE WA T it 1Y) 4 R o



553 3

1R 5 e A L I AR G M S R 2 A R P DR AP R 22 TN B 5 0 W 583

T LR VAT AT I B, I3 — ol 7 i i P 7 1
(pH>9) ZAF NI B 7 fif A7 e 45 42 3222 LA L BR
FEHURZS ™ H (18] 3e) , X — B A5 IRA S WL H i
TerPe AT i, R 2= PN ik AT LA € 5
SR HD)Z TR IR I B 1A R ok 3 e
(K 8e) Rl AR & & K Na™ (K™ 255 <63 Jms fH
BT B Sz 7 R A R B A AR SR (18 86) , b
RS A BUG S WA J2= 18 U A T B 7 56 1)
PRIREE, = T PURIAEI AR+ 20, Dtk
TR B AR B KL, R R B S
AR TS, R HLB A 8 £ 5 A R AR Y BEIR
i 8 AR A kAR NS BHES 5 H,07 5
43 JE BT BT Na® K™ 45004 Ja8 BH 5 7, i A5 1L
BRI TR MRS , pH (T >, TR SRR I3 Y
ST RBR T LUSR LR Fe Mg 1 75 i (A il 1
W AN o a4 IR AR B ORI . o — 888
SR VR 2R T MR (] 8g,h) , F4H
LB A B P S IR, Jra b ok i AR (S AL 401
LRI TEMIE AF AL (] 8h) , 1 A1 AR ZL I il
ERRE TR R A DL b T
RERLI A DR X AT W O A R0 R AT

a - ‘é"v'. " - _.

K8 AFBCATRARTERT AL YRR S Oy

S ﬁ T f‘ n » F ot
b

TR A Y 2 AR FL B RS R 85 R A
AU A B A LA A R B AR B TR
8i) o [FIEH RSB R e 235 Wy 11 s 1okt (T 3k ) Al e Bk
A TR ] R B A

FTUIAF 78 26 B 5 2R 185 b [X. = T Ia[ 46 )2 P93
R R FEAT 2 FRAFIRAE T (R 2) , — e A
YRS EE W sl SR A TN K rh | R AR AR R R e 4
S5 A ik AR — R AR R R T IR LS
TARER BT, 55 b A B AR AR T R i T AR B
B oA =T A RS W PN A A
A 1) — I BE A AE P I X T] (2 2) , Hirh 70°C ~
84°C. A DX 1] 58735 Bl B It A P 055 10 B ol
91,10 90°C ~ 109°C W AH IX. [1] 5 7 0 e 235 4y s A Bk
AN 32 PR R A 2 AR 34— il B 0 (T 1X ] 90°C ~
120°C #1471 I R 1k i A8 i AR
A = TR 2 A V2 A AL 5 O 1R s S 3 0 1 (3R
3) AT UL, FARIN A 2 MR AR, (R B I AR s B % —
/N 0.85, A ML AL AR LAY B, BVA HLIR ™
AR O i 150 2 B4 A T RS A A
FEAE R S5 AR T O F A 10 A G SR Bl 1 13 AR A B
X AL B A 2 N BT i A Sk A = e 4

o

20 pm | 25

a. A A SRR B R PRI Bl 5 7 I 4 234,17 m;b. A A A S DU TR UR R P I A 2B SR U6 A1 605, 5E 5 J 4 287.18 my o BB Uk 2K 11 4R U
AALFE, 19 JF 4 365.73 m;d ki R G A 70 M Rt R A SR S i < BIESTE A, 45 5 9,4 249.09 me ALIRPIHE A AR REEOIR Y, A
53F,4 244.4 m £ MRS R BUAER A, B 15 37,4 297.01 m g ANRD A B ORI Bl S T LR L, 25 5 I ,4 244.76 m;h 1B 5
R UG T B RS RAL AR L SE AR B, B8 19 1,4 292.35 my i KA SRR A [ AR E A A AR AR DR 2R BT AR A4 05T, 52 4 1,4 400.02 m,

Fig.8 Authigenic minerals characteristics in different diagenetic fluid and their formation sequence
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Table 2 Host mineral and homogenization temperature of fluid inclusions of Sangonghe Formation in Mosuowan area

5 W/ m [EERRY ¥—E/C
@S 4272.8 J7 i A Be 25 75~84,98~109
%2 4430.8 T i e 2 74~82,95~107
JE 102 4304.28 T7 A L ) 70~80,90~ 105
2 413584 TR EEs Y g ik 70~80,90~ 105
1 4331~4 746 APEEEE ) AU AE IR 90~ 110,31 KT 150
JE2 4 348 ~4 667 ATYEEEE ) AT IR 90~ 120, 1~ KF 150
xR3I EREMR=TAABENEVNRERERSER(R,) NEE
Table 3 Vitrinite reflectance value (R,) of Sangonghe reservoir in Mosuowan area
5 FEF IR /m R,/ % T AR I A Finzs BERIREE/m R,/ % TR 2 A
| 4322 0.56 3 | 43522 0.38 23
B 4 364.4 0.39 4 ) 4230.5 0.64 2
59 41753 0.4 13 k2 3953 0.63 3
&4 42377 0.62 50 %4 4 484.48 0.72 50
w2 4 585.5 0.73 6 ey 4591.4 0.85 23

R E SR
3.3.2 mEBFI

e LR MUA LS R E (%) PHSHRIZE
B AR, #E ST = T 41 4i% )2 LA T AL P 51 ([
9), HAj = Ty 4l e ik 2= i s A 301, R B %
FHAL IR N« A R0 v (59 R 1 ) T A
FAEF A AR A S S A — B AR SRR (pH >
8.5) A1 UKL S 17 A= A S AR A 9 VS ok — B i o
(pH=7~9) , SR8 A7 107 1 f2) B I B BROIR Bk
A1 ER AR IR S — B W S SR AR (pH>9 ) |, R R T

i1 A —h s A 1, A DLBUSGA R CA LR, 1K
A1 J7EAREE D th— AT PSR A TINR | A A e £1
—JESREE . Fp RS R o R A e, B
RS ) e A 7 B R ER TS 45 ) A AT = i 25
FERESE R DU SERE J) B 5, it 2 0L S R B 25 )
Betgile i e R mREAR (181 9) , BARIZE W) i T
—E B A3 ] (ELARE A 05 T I LA 45 P ol
JrfAr, A IURR T e I T s skal Ak
VAT RSB T %2 BT 552 5 B -] vh s
BATHE A IR [ R T LR e A

- A0 e i'/:J. - L o f X
! s | itk i 44 PIES:A ., Mtk L [EE
e | e B . BesEtER (BT ) whiEm | B 5 st Py h etk | w
s | m | LG b fe b

perdl Il ORI S I s | | e | am | 7 n| sk | m (B Tk WFE b Wt Ye s it + | e

B i | 1% | ¢ 51[ ﬁ} % ‘5';'; r }‘!E éi fl aQ: 3 1;’; %l | 1 |#E BipE | SR MBBSR E}'- E",‘
i | 4y | 1€ bl 1/ R I B eS| als 22kl = E:
g OED R L R R R E R R e ee—— | |A]®
s \ [P 5 =

1k il = |m ]

- - PR et PR HEL | S

< | < < ! O S B A R i e =

A ZolaGal 5 3 . i 1% | Bt
65 |0.35] 70 5 u o e | ek |

i N % WP
Y ke f 1%
£1 i /] =
] B ; ; E
P : i |

65 [0.35) 50 B B

| - | =7 - i) il |
8505|770 i h s

i e
— b L

i

1 ARE:

! 1L : £ | 1l

ot B L PEEE

w1 fes[os]s e i n ) kel P
glal-|- |- < Wl |
il 40|13 50| | v '13[
o 1 A5

H‘; iL fL

K9 SERMEHLIX = TR U AL T 51

Fig.9 Diagenetic sequence of Sangonghe Formation sandstones in Mosuowan area
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Abstract; Although buried in depth between 3 800~4 600 m, reservoirs of Sangonghe Formation in Mosuowan area
have a relatively favorable physical properties, and become one of the key formations in hydrocarbon discoveries in
hinterland of Junggar Basin. Thus, for later oil-gas exploration and development, it is of great significance to make
clear multi-factor relationships and genetic mechanism of favorable reservoirs which are deeply buried. Through micro-
scopic thin section, scanning electron microscope analysis, physical property analysis, X-ray diffraction of clay miner-
al, and well drilling- logging data, together with burial history, tectonic evolution, and based on single factors analy-
sis of reservoir property preservation, present paper carries out a detailed multi- factor coupling analysis and discussion
in property preservation process of deep buried clastic reservoir of Sangonghe Formation. The results demonstrate that
favorable depositional conditions, strata overpressure, changes of diagenetic fluid properties and paleogeotemperature ,
these four factors respectively make the reservoir properties effectively preserved. Furthermore, the process of property
preservation process can be divided into 5 stages, and during different evolution period, the main controlling factor of
property preservation is different. During the slow shallow burial period, the main controlling factor were shallow depth
and the beginning of strata overpressure; early to mid stage of first quick deep burial period the main factor was strata
overpressure; mid to late stage of first quick deep burial and early to mid stage of slow deep burial period the main
factor changed from strata overpressure to consolidation of cements; mid to late stage of slow deep burial period the
main factor were low geothermal gradient and the dissolution of organic acid; while the second quick deep burial peri-
od to nowadays, the main factor are strata overpressure and decrease of geothermal gradient, and finally an oil-gas ac-
cumulation and comprehensive diagenetic evolution model of Sanggonghe Formation is proposed.

Key words; hinterland of Junggar Basin; Sangonghe Formation; deep buried reservoir; property preservation

process ; multi-factor analysis



