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Controlling factors on physical property of tight volcanic rocks and reservoir quality
predictiona case study of the Tiaohu Formation in Marlang-Tiaohu Sag

Meng Yuanlin',Hu Yue',Li Xinning’, Hu Anwen',Wu Chenliang’ ,Zhao Zitong' , Zhang Lei', Xu Cheng',

(1. School of Earth Sciences ,Northeast Petroleum University ,Daging , Heilongjiang 163318, China ;2. Institute of Tuha Oilfield Company,
Petrochina ,Hami , Xinjiang 839009 , China ;3. C & C Reservoirs Inc. ,Houston ,TX 77036 ,USA)

Abstract ; Commercial oil flows were tested in the tight vitric and crystal sedimentary tuff reservoirs of the 2nd Member of
Tiaohu Formation(P,#*)in Malang-Tiaohu Sag,Santanghu Basin. In order to reveal the distribution pattern of tight oil , we
studied the influences of lithofacies and diagenesis on physical properties of volcanic reservoirs. And plane distribution of
four types tight reservoir of P,¢” were predicted through numerical modeling of diagenesis and in combination with lithofa-
cies map. The results show that the quality volcanic reservoir decreases with increasing levels of diagenesis ; Pyroclastic rock
and tuff are optimal reservoirs, followed by vitric and crystal sedimentary tuffs and pyroclastic rocks, and lavas show the
worst reservoir property. The conventional reservoirs ( porosity =9% ) distribute in the southern Malang-Tiaohu Sag, and
slight tight reservoirs(7% < porosity <9% ) and strong tight reservoirs ( (4% < porosity <7% ) are located in the central-
northern of Malang-Tiaohu Sag. Effective traps are the main exploration targets in area with conventional reservoirs, while
the reservoirs and hydrocarbon source should be the focuses of study in area with tight reservoirs.

Key words :sedimentary tuff,tight oil ,reservoir quality prediction,volcanic reservoir, Tiaohu Formation ,Santanghu basin

Y T ) - S50 I B A TR s Ak B R AR
X BN, ZE A AR F R AR v, B S o 5 i
Lul ,M55,M56 FI M57TH J-1€ 250 41 — Bl 8 T BE KA
2, RPN, A3 IR Tlkhi. B4 7T 16
M, IR 18 )2, B9 5 m, R A
RIM,6 A 5 HFHF=H Tk, 1 H = A=

Wi B #2013 - 12 - 204817 H#3:2014 - 02 - 10,

o B —Baa b B R TE BN TS T
0.1 %107 um® BECHD & BUBMIREL & 5% 2 D
(A T AR L e B SO I S T R B
b, HEA MRS [ ) HAD 2 i BOR A Z A TR], HOL
S AR 2 ] BE -5 S s PR IR Eh Ay — R 22
5o T KIE EEMATEE B0 PR, BT LV EA 17

E—EFE B FUA(1960—) 55, #0214 U, )2 5 s . E-mail: QHDMYL@ 163. com,,
EEWE MR A RBA R (U1262106) s A E AL II(2012E - 34 -08) ; [/ R 4F H APl 243401 H (41202101)



52

IO, S5 BB AR R DR 3R 0B -5 2 ot Tt 245

A R AR T R . — R, L A i A v
REBLUT, el o B 2k i 4z 2l A Ve DB i na£L
T Sep U E AL abEE Y . BB Z BB
BT W T2 A IR R I B K LA 2 . (T
AL — B ST HUR KL 2 B HRE , G2 JE P I
BB A L S ) 190 S R SRR A B A R R R -
WFEE JR ML R 2 5 22 By g IR ELRT 260 0 7 4RI 4
bR T R BBURMIZZI0 00 8 ME I, R E 2T 147
TEANTR) A 2 BN R S AR SEL B, X6 T R 2 e
T LA R P A oAy v B 48 8 SEURRL i ) 0% 2
TS AN 52 B PR ) 7 2t P T DRI R X 342
SLo3AT R AR A -4 0 0T i )2 I YA ) 4 4% B
&MY ALE i B AT 2 T 5 ( predrilling reservoir
quality prediction ) £ AR AL BT Aig )2 4340 X, i — 201
SEAFIRTIIREX Y A AT R R T
ARTFSEHER 2210 B e A 2 o T 5 T
HIRIESE i /0 o ARSI BRI 1 A AR FRE Ll
(JLHIER KN B A ) 2P hIE A, B AR
FHECE RS A FE A ) L T0 o B B, 45 & 25 40
B AT, S0 ¢ L 23 o e 70 P T b A 722 AR R A
DUMEXSAS R 0 2R IO [R) A B 12, ol = 3808 7
SRMNE, T 23R 1V 0 A 22 b 0 T ) B R SRR
M

1 bR

SR AR A E R AR AR R R R Y
BA MG TR 2.3 x 10* km® %730 i Z2 b whbby
BT | b et B R PY g it ph A A A A, Thk
G TRIALZ) 8 000 km® 2 = S A il < R £
LIRS AT, 25053 R Sl M B, /N i UK
SRTMTRE RTINS AR TR | 22 e AR L S B TR
J7 77 R BN IR v M 10 > g0 i R
T AT EEATE AR AR MY R A
TR MERSHER, “BRNEE T B4, NF
B BRI A RN A2 . B YA A R = I
—BRRIEE, I R SR PR RS G
AR T E R AR L AR A A
HUBZEALHT -1, 7, A WLk & 5 (TOC) A F 1.03% ~
5.80% BESRAR RSB (R,) FEALE0.5% ~1.3%.,
SN 3 A H B, K — B =B UL
BRI E AN E, AP, e/ il 2 6K TR
Fro AR TBET N KL MAERE KIS IS
J8 3% S8 UUEE I LR A 8 K 0T 6 A R R e
o BETE RBABCE M E A A& BYE
JEUTEE K o

2wt SYYERE

2.1 AEEEEFIE

TR — AT IR 2% —BUhk )2 T 2E— B PR
Al (B D)™ kil BB I ML R
(B 2a) o LB v b e A R T 2 DLRRUK L
JEE K IR DR N, A4 KL iR e BEDC
BEIK T K BB D S (BEK R i JE B DT
BEICH (B 2b—F) , B RURHR A A E o

IR F 0 2% B I RE O R BRI L
B (1B 2b—d) , 44 BUAE f (0 RE 5 o B 45 2R R W
80. 56 % HYFEALALAL/NT 0. 25 mm, A2 T8 - 4P i
KL ;A 59. 4% KF i R RLAZ /N T 0. 062 5 mm, FUBy D
SUERPRARARY

2.2 M4 AEFNFLBR S M T

FH T LIRS R FE 4 e DA HC AL P A2 55
N, FER B (K 2b, ¢, e) FALIEFERZE/NT 1 um
ARSI (8] 2¢) o 20 BRAE SRR I G iH45 R 3%
Y, K AL 88,3 %,

B ) AL BT i SR AT 95 4 R X B
MIFLBREE 411 ARSI S48 R R (R 1) , BER
IMAETE0.05 x 107 ~122.39 x 10 7° wm?®, FLERFEE 434
160.4% ~27.8%, BiBER/NT 1 x10 7 pm (FRES &
84.84% , HIMLW] UL, AL IR A K 1L A R T 2U% 6
2 AR E TR AR o AR 48 TR Al S R AR
AT BUE it 2 bR U, BUR 2 R T8 R g
BERNT 0.1 x 107 pm® WREE 0 R T 0 50
)2 AR EE LR, A SO T S5 B — 25350 M1 78 e
585 5 5 M R AL Z R A AHOCHE (1 3) o i BT AT
WM R IEFBBE RN 0.1 x 1077 pm® B, & LR
FER 9% ity WAk, 550 40 BU% 6 2 vk
FRIE 9%,

3 KRUCAERHZEYITER FER IR

A ABFTE R, R KL = L BRE 198 i
AR T B A e P A A A TEVE T K
TR B AL I A B BE T2 g s 1R AT LB
5& K AR B PE AR Ao HX B RS
EEWF R e FE LB AB R I, =I5 W
A K A R FLBR RS 3 R i R B R,
AR 45 8 1 AR R I e i Ak B R B B B H
R



246 s KRS MR #5355

BT =2 1Y) - 200 MR 2 914 — B il
Fig. 1 Lithofacies map of P,z* in the Malang-Tiaohu Sag of Santanghu Basin
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Fig. 2 Microscopic photos of volcanic reservoirs of P,¢
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Table 1 Porosity and permeability of different

volcanic reservoirs in P,
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Fig. 3 Relationship curve between matrix

permeability and surface porosity
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Table 2 Diagenetic characteristics and diagenetic stages of Malang-Tiao Sag
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Fig. 4 Elementary composition of kerogen and thermal

evolution of organic matter in Malang-Tiaohu Sag
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Table 3 Impacts of diagenesis on reservoir porosity and

permeability of Tiaohu Formation
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Table 4 Integrated effects of lithofacies and diagenesis on

porosity and permeability of reservoirs of Tiaohu Formation
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Fig. 5 Prediction of diagenetic stage and diagenetic facies of P,#* in Malang-Tiaohu Sag
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