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Influences of hydrocarbon charging and overpressure on reservoir
porosity in Kela-2 gas field of the Kuqa Depression, Tarim Basin

Guo Xiaowen',Liu Keyu®,Song Yan®,Zhao Mengjun®, Liu Shaobo’ ,Zhuo Qinggong”, Lu Xuesong’

(1. Key Laboratory of Ministry of Education Tectonics and Petroleum Resources ,China University of Geosciences, Wuhan ,
Hubei 430074 , China ;2. Research Institute of Petroleum Exploration and Development , PetroChina , Betjing 100083 , China)

Abstract ;In order to investigate the factors controlling reservoir porosity in the Kela-2 gas field of the Kuga Depression,
Tarim Basin,the sandstone reservoir characteristics, the origin of overpressure,as well as the evolution of the reservoir
charging history were studied by using quantitative grain fluorescence and fluid inclusion data. The research results indi-
cate that horizontal tectonic compression played an important role in the overpressure generation in the Kela-2 gas field.
The overpressured presalt sandstone reservoirs with the maximum paleoburial depth over 6 000 m have anomalously high
primary porosities. The reason is that the cementation of the sandstone was influenced and even undercompaction occurred
as the oil charged into the sandstone reservoirs was not expelled under the efective sealing of salt and gypsum cap rocks
in the Kela-2 gas field. This is evidenced by that sandstone reservoirs with high intensities of Quantitative Grain Fluores-
cence (QGF) and QGF on extract (QGF-E) are associated with high porosity and permeability intervals,and sandstone
units below the ancient oil-water contact have low porosity and permeability. Late oil charging occurred at the early period
of the Kuga Formation deposition and the corresponding sandstone reservoirs in the Kela-2 gas field had shallower burial
depth and high primary porosities. This research suggests that the oil charging and overpressure played important roles in
the development of reservoirs porosity.
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FMAE AR SRR RS 2N RAE, o S b LB AR R A E Sl UE

SRRSO FLBRAL ARSI~ R L Pt
K A T Ak B 534, e R R
AR Sl T 7 A ) T 3 3 T L S B T SR AR T 3 Y
FOHTIE A AT DL B 5 v 2 D 2 Y

Wi EHEL2015-07 - 16;18iTHEA: 2016 - 11 - 02,

st RERAEYICAR . KRIRE T  n] L
i R A LB AL A T B R
AT el A 1 B AR PR A T m] DAl N A
Z 1) (97 8O 3 DT R4 fi S22 FL IR > o 2R 2 M s 5

FE—EEE N 3B/ (1980—) , B BIAEL, Al A RS M, E-mail : cuggxw@ 163. com,
EEUA : [E 40 HE KL T (20112X05003 -001) ; [E 5 AR R4 H (41302110,41572114) ,



936 GiME KK R MR

5537 %

P12 ST E Bl b A 2R R AR X, AR P
21 E ARy S 2 RIARERS 1) A o i 77 1 57 7 T
ST B BERIT IR 2. 10 R PE A BE a4 2 <
P e AR TR AT BOWFTE AN 4 34 e it 2
AU e e R AL A A (D 32 58 dhy M B T A HITE
J @) H K s B R S 3 46 I ) 7R R
JSC 5 R 5 % A g A 338 2 T 4 PR a0
FeSEANII BNl BEJe: i 438 b se 17 2 AT e
JRA—> B R PIALR , (EL R AR S e L B
JEERIMER 2 B 25 2 ZE A AH S UE S SCH5 , T ELEE TR X2 1
SN H BA B WRIARSCHRE . R, ABFFOR A BT
PNV | R AW VYA S N D B el i HIDE R
PREL BTN E BEDOEHA T K A T A =< e
Py s RS i e A T BN i 2 AL B O S o

1 XS Bt

JEAIBEAL T8 BRI 2, AR R LR Bty
PO A TR, AR = BHEE MR, AL 4R R K Ll 3 14, R
HIEJURERS o 2k R AL 5 PN A9 K L i 1Ly R
PEACRE R 2 IR OG0 AR 4 G b S5 A e L, T 22 34
B 1t T o D o AR | B A TMIBE | i g o
AT e B RS RE | BHEE TR B LR AR
Wity AR AR (& 1) o Forh s g oWl K AT
o L e LR RK LB i B 2 d AT R il R
et X, FETAT &2 BRI RAL  se i 2 R 2 45 KRB
FIHRAL T IX SER R BT o BRI R OB 75 75
FHThi A A H)Z A R EEE &R KPR A
LR L RMPER . i lelils TEA=8K -
TRE Z AR & TR AR R R, iR+
7, A MWL =SSR EA R e (T oh) (FPF =
BH PR (Th) RS GEBHEEAL(),y) (&4
(Jya) PR G e NS5 /R A (),k) P HESE P %

(K boe) ELAHHEZT SR (K, bs) T 3T 2R R AA% 51K
HECE, ohm)  RAERA (B, 5s) BT Rl 54 (N))
JEW A KRR (N &) hE A AT . 6/E B2
F AR ) ATE RO vg 2 F 5 S B IR M A
SR 2 AR TR A B R IR B R, R
GEEL A3 Ay rO 2 M O 2R A AR SR A b O 2 B
RZ, HZ ARSI A, RS, KT R
I AT IO A

2 WAREIRERHE

it 2 LIRS TS 3 2 4 il =™ s O
RZ—o w2 KH AR A wd] EAEF
FRIEWASHIARRE T EBA AR FEL RN )E . i
2 S BEHL 2 FERNTEHL 201 AT BE 4 70 20 1 JZE I A
HIATE S it )= AL E RIS R O &R (8] 2) AT LA
F iR sih 2 KM EAEZ LB Lh i, FLIR R Fing
BRI E A S 22. 4% 1 1 770 x 10 77 wm®, Foiir
2 A L AT v 2 R AR AR S AR it S L B RS R
BB ES B 4% ~20% F10.02 x 10 7° ~551 x
107 wm?, FLEREE R85 37 2 (8 4 3 4 11.3% Al
34.5 x10 7 um’, TEHE 201 DA BT 75 4 2R I AR
GIARFERD 2 8 2 AL B B B R B4 5 o 1% ~
22.4% F10.01 x10 7> ~1 770 x 10 ~° wm® , FLYREE FIE:
BAREEE R 13.1% F156.1 x 1077 um®, F
I B LA L7 5 20 R0 R I A% 91 K BE D 5 i )22 08 0 R
H it FL B 1% 6% 00 T 1G , £L B EE RN 2 0E AR 22 (A
7N U I G B DG &R UL FE se i 2 Kb
F R R LA o AL R B RNE B R A TR FE AR AL
WHA R AR — Bk (B 3) , FE 5 2 < H e fi
201 HHIRJEN 3 620 ~4 020 m WP A6 )=, 13 B Je
it R B2 1 185 I i 3 R AE N B AR AR o A i R
Bl R BE 114 56 2R B 5 fL B RN 9B 3B A 1 R

:%%ﬂﬁﬁﬁ

L | san

[ s Eians

Bl R B i st o

Fig. 1 Structure units of the Kuga Depression
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Fig. 2 Permeability vs. porosity for sandstones from Wells KI2(a) and KI.201(b) in Kela-2 gas field,the Kuga Depression

o QGF-E 3 J#(pc) QGF5%( LB/ % B /(107 um?) WA/ (g cm™)
10 50100150200250 p 2 4 6 8 10 [0 10 15 10° 10° 107 10° 100 10° 10° [2.022 24 26 28
e I S . ; : : : : —
SN N I8 0 00 ® 0 ce
N N
~ N
N (e} \ m] 3
i NS o o
il ) N \v ‘?
ST | .
i

g /m

K3 FEAHRE o 201 b AR ORLE S0 SH (a,b) ALBREE (¢) (BB (d) FIERE (o) BEIREEZ L C R
Fig. 3 Depth profiles of QGF-E intensity(a) ,QGF index(b) ,porosity(¢) ,permeability(d) and density(e) of
sandstones in Well KL201 in Kela-2 gas field,the Kuga Depression
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Fig. 4 Cross section of Kela-2 gas field in the Kuga Depression
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Fig. 5 Depth profiles of sonic,resistivity and density well-log data of mudstones and sandstone,as well as mud

weights and measured pressure data for Wells KI.201(a) and KI2(b) in Kela-2 gas field,the Kuqa Depression
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