2013 5 %37 & FE G EKFFIR(ERAFR) Vol.37 No.2

%24 Journal of China University of Petroleum Apr. 2013
XEHS :1673-5005(2013)02-0036-07 doi:10.3969/]. issn. 1673-5005. 2013. 02. 006

Bl A B DX S B 2 A 1 24 4 7 i A e R AIE B 5
fee 5 AT B G &

= wy 1,2 ok ez 1,2 — B3 4= E=1,2
oo, BmE?, FLR N EE
(1. PEGHARY dAKFRERMNE R ELLEE AT 102249; 2. PE G o K F kA F 3%, L% 102249,
3B LK RbE MEIRFAARLR, BB BE 710021)

FE W R TR SH0E A R AW SRR 22 100 7 i B AR M X HE K 41 )32 kT R i A T R e S U A
FHSRZERARTE SR RIS , SEHRI  XIX DU A 248 vh FE 3L 7 ff A0 M 5 4 Fe AT Mn 4% Mg H)
(B JITIAT , 1 81 Qo H—6. 6%0 ~2. 1%0,8" 0,y N —=23. 0%0 ~ —14. 9% ; 5 A0 Ik P i 45 Mn T £ F 2R TR
SRR 7 Bl A PR A BT, R R 2 2 A LT i At i v R e A AP FH AR AR R C Ak
TRBERAE =2 I 2T C 8RR ¢ A ik 2 2008 a7 A B K 7 BOR A A HE 0 ) Ry 3k 6] 25
TR AR A FORUREIG Bl , PR 2 20 AR I 1 B0 S4B P 1l 1 4 4 8 S AR T 2 B0 TR B33, A R TR U HE e B A
BEAHENIMRER.

KB RE TR AT PR ICR s TERIGLR ; RIS SR Z i dit

hES%ES.TE 122 XEARERD A

Geochemical characteristics of tectonic fracture-filling calcite
in Yanchang formation of Longdong area and its relationship
with hydrocarbon fluid flow

GUO Kai'?, ZENG Jian-hui'*, LI Yuan-hao®, LIU Tao-tao'"

(1. State Key Laboratory of Petroleum Resource and Prospecting, China University of Petroleum, Beijing 102249, China;
2. College of Geosciences, China University of Peiroleum, Beijing 102249, China;
3. Research Institute of Exploration and Development, Changqing Oilfield, PetroChina, Xi'an 710021, China)

Abstract: The origin of calcite veins and their relationship with hydrocarbon fluid flow were studied by analyzing trace ele-
ment and stable isotope, which occurred extensively in the widely distributed tectonic fractures of Yanchang formation in
Longdong area of Ordos Basin. The results show that calcite veins in sandstones and mudstones are all ferrocalcite with rela-
tively high Fe and Mn content and low Mg content, and their 8" C ranges from —6. 6%o to 2. 7%0c (PDB) and 8" 0 ranges
from —23. 0%o to —14.9%0 (PDB). Combining these data with geological features, it is indicated that the enrichment of Mn
in calcite veins is attributed to corrosion of volcanic tuff in Chang 7 member by hydrocarbon fluid, and the formation of these
calcite veins is associated with carbon dioxide of rich *C generated by microbial methanogenesis and that of poor "*C genera-
ted by thermal decarboxylation. The calcite veins mainly formed in the Early Cretaceous during oil generation and expulsion
of source rocks in Chang 7 member, and their formation was prior to or coeval with extensive hydrocarbon fluid flow. The tec-
tonic fractures formed in the Late Jurassic are significant fluid flow pathway and play an important role for oil expulsion from
source rocks and migration through low permeability sandstones.
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Fig.1 Structure loctation and location of analysis wells of Longdong area
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Fig.2 Petrographic characteristics of calcite veins in tectonic fractures of Yanchang formation
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Table 1

Analysis results of element components of tectonic fracture-filling calcite by EPMA

in Yanchang formation

RS 0 MEB/A w (Ca0)/%  w(Fe0)/%  w (Mg0)/%  w (Mn0)/% 1w (Sr0)/% w (Mn)/107°
B247-1 K2 2 54.70 0.53 0.11 0.76 0.02 4803
B406-2 K7 1 54.97 0.19 0.10 0. 65 0. 09 5035
B478-2 K6 2 54.63 0.75 0.29 0.39 0.03 3060
194-3 K8 2 54.29 0.53 0.11 0.97 0. 06 7552
X46-1 K8 1 53.71 1.10 0.35 0.43 0. 14 3331

Ze340-3 K8 1 53.34 0.87 0.18 1.55 0.04 12006
Zh54-1 K8 1 53.80 1.12 0.25 1.08 0.13 8366

x2 ERKEMEREFHBAROR ERMESTER
Table 2 Analysis results of isotopic compositions
of carbon and oxygen of tectonic fracture-filling

calcite in Yanchang formation

RS 2 WA 3" Copp/%o 8" Oppp/ %o
B247-1 K2 REGUIEE -0.8 -15.0
B2472 K6 HWKEOMWE -0.7 -17.6
B406-1 K3  KE@4nbE -2.0 -14.9
B478-1 K6 IRAGE A 2.4 -17.4
B4782 K6  KOUIWDHE 0.7 -23.0
B478-3 K7 KGR -2.0 -17.9
182-1 K7 KBEEDE -3.5 -17.4
194-1 Ko MBKGUess -0.5 -16.7
1942 K7 IROAEDE -0.5 -16.8
1943 K8 JKOARE -3.6 -16.9
Y438-1 K6 IKiBEMEA -1.7 -20.0
Y4382 K7 IRAEE A -2.0 -22.5
Xd44-1 K7 REOMDE -0.7 -17.2
X442 K8  REMTE 4.8 -18.0
X462 K8 KEOARDE 4.5 -17.8
X65-1 K8  IROMWHE -3.0 -17.0
Ze33-1 K8 BEs 2.7 -16.3

Ze340-1 K7 JKOHE -1.4 -16.6
Ze3402 K8 BIREMTE 2.4 -19.0
7e359-1 K7 KOMEE -0.6 -17.2
Zhll4-1 K7 WIKERE -0.8 -16.6
Zhl142 K8 WKEOHMDH -3.8 -16.6
Zh12-1 K8  KEOUIRE -6.6 -16.9
7Zhd9-1 K7 KB EAUEbE 1.1 -16.1
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Fig.3 Ternary plot illustrating the elemental composition

of tectonic fracture-filling calcite and ferroan calcite

cements in Yanchang formation
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