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Internal architecture characterization of fractured-vuggy carbonate reservoirs:
A case study on the Ordovician reservoirs, Tahe Unit S67 , Tarim Basin

Lyu Xinrui,Sun Jianfang, Wu Xingwei, Wei Hehua, Xiao Fengying,Ma Cuiyu,Song Chuanzhen

( Petroleum Exploration and Production Research Institute ,SINOPEC , Beijing 100083 , China)

Abstract ; For the purposes of precisely delineating the characteristics of fractured-vuggy carbonate reservoirs marked by
diverse genetic types and complicated internal structure, the paleo-karst is subdivided into three types in terms of their
major control factors and origins, namely the epi-karst, fault-controlled karst and underground river system. Formed by
weathering and leaching, the epi-karst has a wide range of distribution with a reservoir architecture composed of small
seam-cavern bodies, predominantly small karst caves as well as dissolved pores and fractures. Fault-controlled karst
dominated by complex faults and fractures, large fault controlled karst caves,dissolved pores and dissolved fractures,are
formed by dissolution enlargement mainly along the fault zone. The large pipe system of the underground paleo-rivers
mainly dominated by the fluctuation of water table, came into being by long-term current corrosion, and its reservoir
architecture mainly makes up of karst pipes, chambers, and dissolved fractures and vugs along the pipe. In the light of
distinct characteristics of karst in origin, amplitude spectrum gradient seismic attributes combined with sequential
indication simulation were applied to characterize the epi-karst distribution. Features of fault-controlled karst were
depicted based on impedance inversion and gradient structure tensor attributes. The model of ancient underground river
was constructed by means of frequency-division attributes and object-based simulation method. Consequently, logging,

geologic and dynamic data were integrated to delineate the connectivity, filling and physical properties of the paleo-karst ;
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in addition,a 3D model was constructed by a fusion of the above-mentioned karst types. The results show that this method
can effectively characterize the complex internal structure and strong heterogeneity of such reservoirs. Unit S67 comes in
quite complicated reservoir architectures and various connectivity styles. The epi-karst reservoir bodies are quite small in
scale and locally connected almost in laminar distribution, with a thickness ranging from 0 to 50 m, better in physical
property and connectivity. The fault-controlled karst reservoirs are large in scale in various distribution patterns along fault
zones ,with great discrepancy in physical property and good connectivity following the fault direction. The pipe system
mainly developed in paleo-subterranean river,is marked by two layers of river course, with heavy filling, poor physical
property and connectivity. Based on the fusion model, the unit reserve constitution was refined and ascertained. The model
was applied to reservoir numerical simulation and development plan adjustment with remarkable effect.

Key words : strong heterogeneity , reservoir architecture , epi-karst , fault-controlled karst, underground paleo-river system,

fractured-vuggy reservoir
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Fig. 1 Unit S67 boundary delineation (a)and T} structure map (b) in Tahe area,Tarim Basin

PR ISP &Y (SR

SR A PRI K T A 22 A ] 2 R 1S
S67 FAJCHE B8 2 o T | W 9 e Y Ry S 9T
RGN EFEINER A O R R AR A A A

2 E RS2 AR UE AR TR B, M 32K i 2
U8 38 i &y , 2 BT LI TRT I | 3 ol 4 R K R 45 L UK
VLI RV A T T B AL A A, TR R T
SERRILAEAL 2 % & o ) BE VA h 8 o g of
O DN 2 BEAT XS LE IR, S67 A IT R R A IR il
B TR /X Rk — LI BRI AE LSS | SR (R A)L
PR e FEUANS 55 1 TR ST AR 79 % , G5 RSB L/
U] 7 £ L 8 A/ NG R (A g 2 ol 8 i A A
J¥ 85% LA E/NT 3 m, 2 AEES 1R ERE o A,
JRREARIE A T ARG LT 0 ~50 m, Bii& il 4]
7760 ~200 t/d, ZF7E(6 ~18) x 10* t, /& B IF-Ay & il
HIE)R

Wi D M KR T B LA K R A R 2
TE WG ) i 3, 38 31 58 ] i e W 2858 AR R p 7 K
T IR B 7K K A W SR 7K Jo] R R R ot
FLIRA 2 5E ™ . LA R T A £
LERG Y AW 15 S 2 W2 ORI A i AL 48 O 32,
ST A 32 TOIR 23 A A W R T, LA 4 A
BRI UM 3, SR BB, Wi e v LR R (AR,
AT W R B R R T o S5 5 LE ™ B, S67

PASTVE RE R VR T ZA g TK711 — TK625 — TK602 X,
IR I) ™ 130 ~ 180 v/d, B Ryl K T 15 x
10° t, B FF Az P= REAE AL, e [ 32 38 M A 45 7 I
TK650 — TK620 J- X & B At 7k ] Wi 45 5 1, S 400 7
70 ~90 t/d, Bt BrE (5 ~7) x 10* t, Fps /Ny g 4
VS SETR A, T (B) 2 3 MR AT s TKO49  — TK623 1 [IX K3
ARSI AR 8 7N, BRI P 5 40 ~ 70 v/d,
B8k, B Bl (1 ~2) x 10 N E 2 A, &
FAFK, 8 TR B AR A, o rh (R R
B 2 W E 4 ) w3

bR TRT R G5 K LT SR A I R TR R, A2 45
TWKI 3N, IR B 2 )25 0 E BRI R, 28
RIZFE, G5RE 2%  AFAE K DU DU RR ) TN %5 B £ 5k
FEHEL, b B AT T T B A A s Y A R )
S67 FRITHL T R 48 2 B A A SR DA S A | )T
i) K IR )8 s il AL 5% o 32, TE R A T 300 m D
W, FERE 2 JZH T A, 2 AL T AN A 1 LA
T 0 ~90 m, 2 A & EANESHLLT 160 ~
240 m RIS A he R R 2H TR AL i BAT 30— 3K
PR GE SR 5 ~ 30 m, A B J7 ¥ H AR A0 7 e Ak
J& a5 Al A S K R RRIE AT R R G A K D F
TK610 H-LAmg i &, HoK O F TK743 Fffir, A0 M
GGG i 8 0 W AR B 1 22 3 STl 3 e AR i v
Ry SIS ORI T A, R 2 FedEAb e, HEA —E#
APECE2) o FRJZE e R B S TR 2 IE, L4
FUIEAER Sy FRIE A 32, H R AL 1 A 7 e S AR R



33 EL i, . T B BRIR Eh A B8 2 S5 R AL T ik 731

-
e h

" LY
1 @TK@O

u' 1
'f.--"‘ ;
£ PTKe23  hrKe19cH
s BIRS

-~ L]
Pl F Tko19
Z.. @ TK620 d;J‘ . 1
- "
o f

s "
27 pTKesO

Ay ST

; KB k71701

Ao @ KepT
‘ e -

-‘- ’)‘
- TK603(§H
“ o /’{H TK638CHI1

RTK644CH _ f 7

P s aiD LI
Loy
&7 O

s K63 1")T y

;EB g -.ld-.,.i"
2 TK711£TK773X L

£
“ TK?lgsng
[ &" K782

Y & TK637H
e A ST ‘I
VRTKT40XN,

. A

- @T§766

Q X”.

N oo

\N
a -

-~

Eigia MOt Ecsne

-
* 5

i @TKh_lo

s i
l’ I
£ pTK6Z A TR619CH
un - e ‘\' .
- TKb19
g - ey
_.‘ . h':__BTK620 Ll N -
o r
::‘ {_) TK650{_~TK LY
; @ %, TK717CH
TG @ TK6_;‘=3'
- I

‘ -
e %TK603(%H

’ .
1aTK644CH . /.QHTK638CH1
v @567 i
1 1 ’ ‘\
i FIK69
S TK602 . TR780
ket ~TK691 »X
rpTRe & !
3 o TKEAT
: kol
e _{_BTK666 o ;
(ETK66 e TK632
i = R TH778X
’ TK631 Ll
S 4 GTK783% 7
i) o PRI e
. TK7$5CH
1

\ & 70

\ @ TRO3TH
RPN
L RTKT46XN,
~ L

~ . LY
LT = ‘
- G_)Tl?%é

.
-
"!i’-

‘ ‘ | | 0 0.5km

2 3 HERHIE S67 BTt & 4 Fe R T 1
Fig.2 Plane map of underground river filling degree in Unit S67 of Tahe area,Tarim Basin
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