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The occurrence states and influencing factors of authigenic chlorite in the
Qigu Formation of the Fudong slope area

QI Li-qi, ZHANG Xiao-tong, ZHANG Hao-yu, CHEN Ke-xin, MEI Hong-jing and YU Jing-wei
(China University of Petroleum at Karamay, Karamay 834000, China)

Abstract: On the basis of field profile and core observation, multiple methods such as thin section identification,
scanning electron microscopy, and electron probe were used to conduct a detailed analysis of the occurrence charac-
teristics and formation mechanism of authigenic chlorite in sandstone reservoir of the Qigu Formation in the Fudong
slope area, providing the adjustment direction for the search for oil and gas reservoirs and development plans. The
results indicate that the authigenic chlorite in the sandstone of the Qigu Formation reservoir in the study area exhib-
its three occurrence states under the microscope: liner-type, membrane-type, and filling-type, with liner-type being
the main occurrence, and the corresponding reservoir properties are good; Authigenic chlorite is iron-rich chlorite,
and the dissolution of tuffaceous debris and feldspar minerals, the transformation between clay minerals, and the
flocculent precipitation formed by Fe dissolved in rivers are the important material basis for the formation of authi-
genic chlorite; Sandstones with large grain size and well sorting have high content of authigenic chlorites, which is
helpful for forming and protecting of authigenic chlorite; Strong fluid dynamic is also an important controlling factor
of authigenic chlorite formation; The occurrence states of chlorite in the Qigu Formation are similar, and different

content of authigenic chlorite have a certain affection on the reservoir property and sensitivity.
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Tectonic diagram of Junggar Basin(a) , well location of the study area(b) and sedimentary facies column of well

FD021(c)
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Fig. 2 The occurrence states of authigenic chlorite in the Qigu Formation of study area under microscope
a b—HTRARGIAT, BIR 161 F,2 052 m; o d—MBERERIAT, BIR 16 IF, 2 030.2 m; e [—FRIERIAT, B 191, 2351 m
a, b—liner-type chlorite, well FD161, 2 052 m; ¢, d—membrane-type chlorite, well FD16, 2 030.2 m; e, {—filling-type chlorite, well
FD19, 2351 m
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Fig. 3 Relative contents of clay minerals changing in vertical in well FD17
a—WEEENERYEAT, 2 879.9 my bW S IHNERVEAT, 2 882 m; —FFHIIERIEAT, 2 886 m
a—membrane-type chlorite, 2 879.9 m; b—membrane-type and filling-type chlorite, 2 882 m; c—liner-type chlorite, 2 886 m
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Fig. 4  Distribution rules of authigenic chlorite in first member of Qigu Formation in the study area
a— WAL YA, AL 74 F, 2 686.5 my b—HBALRIAT, BA 022 IF, 3 116.2 m; c— R BAMFBEHGN A, L 97 I,
2926. 1 m; d—HIHAMFIHRERA, BAR 1629, 2053.4 m
a—membrane-type and filling-type chlorite, well B74, 2 686.5 m; b—liner-type chlorite, well FD022, 3 116.2 m; c—liner-type and filling-type
chlorite, well B97, 2 926.1 m; d—liner-type and filling-type chlorite, well FD162, 2 053.4 m
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Table 1 Electron probe data of the authigenic chlorites
in the Qigu Formation of study area
H5  HH/m S0,
B 161 2052 49.96 19.40 0.03 21.67

ELZ5 18 1927.532.45 15.68 2.86 0.04 33.24 0.62
FLZK 19 2355.1 44.09 14.34 0.07 29.24 0.07

ALO; €O, K,0 Fe;0, CaO0 MgO

8.94
15.11
12.19
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Fig. 5 Occurrence states of tuffaceouns components in the Qigu Formation of study area
a— KB 1 ) HTBE K b 5 b— KIS TR B T A B R L Ak s e— A -rD b DBEICA ETE  BAR 19 01, 2 414, 1 m; d—T DA TR T
R RSURL I 24 Th B BE IR BT, AL 38 3, 1 837.7 my e—Atr el tRBE K RILRI L, B4R 18 3, 1 925.5 m; f—HEbA P BEIK BT AR TE
AR, 38 9, 1837.7 m

a—tuffaceous sandstone in Shuimogou profile; b-—tuffaceous clay in Shuimogou profile; c—tuff debris in fine-medium grain sandstone, well FD19,

2 414.1 m; d—tuff in cracks of rigid particles in medium grain sandstone, well B38, 1 837.7 m; e—tuff in intergranular pore, fine-medium grain
sandstone , well D18, 1 925.5 m; f—loop side of chlorite formed by tuff in medium grain sandstone, well B38, 1 837.7 m
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Fig. 6 Chlorite and feldspar contents versus depth in the Qigu Formation of study area
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Fig. 7 Chlorite (relative) content in sandstone with different

granularity in Qigu Formation in study area
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Fig. 9 Microscopic characteristics of chlorite in well FD161 and FD16
a— A IAFLAIR AR L, SRR 16 9, 2 030. 2 my b—JRAKIIIAL , B7R 161 3F, 2 052 m; e—A 80N, 7R 16 3, 2 030.2 m;
d—ARERIEARZE, BA161JF, 2052 m

a—primary inler-granular pore and secondary dissolution pore in 2 030. 2 m, well FD16; b—primary inter-granular pore of 2 052 m, well FD161;

c—quartz secondary enlargement in 2 030.2 m, well FD16; d—imperfection on quartz crystals of 2 052 m, well FD161

TRAF, S 1 3 b T IR LB P9 MR ) 0 30, 2 Mg
PTG AR o AP 4 LR B 7 A ) il
b AR E TR B PR B AR S A ) E

(3) EATERG LRI A AR = A I AT 01k
NAFIREERASAR, ST — 2L PR B A, 2R 7
A B R T Al B P iR R
MR8

References

Bai Qinghua. 2009. Formation Process and Distribution of Laumontite Ce-
ments in Yanchang Formation( Upper Triassic) of Ordos Basin[ D ].
Xi’an: Northwest University (in Chinese with English abstract).

Cai Laixing, Yang Tian, Tian Jingchun, et al. 2023. Advances in studies
of development and growth mechanisms of clay minerals in tight sand-
stone reservoirs[ J]. Acta Sedimentologica Sinica, 1~44(in Chinese

with English abstract) .

Chen Dandan, Ji Hongjie, Tao Huifei, et al. 2015. Sedimentary charac-
teristics and evolution model of the Middle-Early Jurassic on the south
of Fukang Sag in easten Junggar Basin[J]. Natural Gas Geoscience,
26(11):2093~2 106(in Chinese with English abstract).

Hillier S, Fallick A E and Matter A. 1996. Origin of pore-lining chlorite
in the Aeolian Rotliegend of Northern Germany[ J].
31: 153~171.

Clay Minerals,

Huang Sijing, Xie Lianwen, Zhang Meng, et al. 2004. Formation mecha-
nism of authigenic chlorite and relation to preservation of porosity in
nonmarine Triassic reservoir sandstone, Ordos Basin and Sichuan Ba-
sin, China[J]. Journal of Chengdu University of Technology ( Science
& Technology Edition) , 31(3): 273 ~281(in Chinese with English
abstract) .

Jiang Yanxia, Wen Huaguo, Jin Jun, et al. 2015. Analysis on effect of
calcium carbonate cement in Qigu Formation of Jurassic in Fudong
slope area, Junggar Basin[ J]. Geological Review, 61(S1); 227 ~
228(in Chinese with English abstract) .

Kuang Hao, Qi Liqi, Tan Xianfeng, et al. 2015. Analysis of pore evolu-

tion and diagenesis in sandstones of Qigu Formation of Upper Jurassic,



836 F=

PR N 7/ B /S

42 4%

east of Fukang sag, east of Junggar Basin[ J]. Xinjiang Geology, 33
(4):493~497(in Chinese with English abstract) .

Liang Shuneng, Gan Fuping, Yan Baikun, et al. 2014. A study on the
relationship between the composition and spectral feature parameter in
chlorite[ J ]. Spectroscopy and Spectral Analysis, 34(7): 1 763 ~
1 768 (in Chinese with English abstract) .

Li Haidong, Pan Jiayong, Liu Wenquan, et al. 2017. Mineral character-
istics and geological significance of chlotite from the Julong’an uranium
deposit in Le’an, Jiangxi Province[ J]. Acta Petrologica et Mineralog-
ica, 36(4): 535~548(in Chinese with English abstract).

Li Renze, Liu ChengDong, Liang Liang, et al. 2016. Characteristics and
geological significance of chlorite from the Dafushang uranium deposit
in taoshan area, Jiangxi Province[ J]. Acta Petrologica et Mineralogi-
ca, 35(2): 297~305(in Chinese with English abstract) .

Liu Dong, Li Zhongdong, Song Rongcai, et al. 2011. Characteristics and
diagenetic evolution of chlorite of Eocene in Myanmar D Block [ J].
Journal of Mineral and Petrology,31(4): 100~ 109 (in Chinese with
English abstract) .

Salman B, Robert H L, Linda B, et al. 2002. Anomalously high porosity
and permeability in deeply buried sandstone reservoirs: Origin and
Predictability[ J]. AAPG Bulletin,86; 301 ~328.

Sun Quanli, Sun Hansen, Jia Bao, et al. 2012. Genesis of chlorites and
its relationship with high-quality reservoirs in the Xujiahe Formation
tight sandstones, western Sichuan depression[ J]. Oil & Gas Geolo-
2y,33(5) . 751~757(in Chinese with English abstract) .

Tan Shuang, Chen Qi, Wan Jianjun, et al. 2022. Characteristics of chlo-
rite in Xiangyangping uranium ore deposit, middle segment of Miaoer-
shan and its petrogenetic and metallogenic significance[ J]. Acta Pet-
rologica et Mineralogica, 41(6) : 1 097~1 108(in Chinese with Eng-
lish abstract) .

Tang Yong, Ji Jie, Guo Wenjian, et al. 2022. Characteristics and reser-
voir-control effect of Upper/Middle Permian unconformity structures in
the east of Fukang Sag, Junggar Basin[ J]. Geophysical Prospecting,
57(5): 1 138~1 147, 1 005(in Chinese with English abstract) .

Tian Jianfeng, Chen Zhenlin, Fan Yuanfang, et al. 2008. The occur-
rence, growth mechanism and distribution of authigenic chlorite in
sandstone[ J]. Bulletin of Mineralogy, Petrology and Geochemistry,
27(2) : 200~205(in Chinese with English abstract) .

Tian Jianfeng, Yu Jian and Zhang Qingzhou. 2014. The pore-lining chlo-
rite formation mechanism and its contribution to reservoir quality[ J].
Journal of Jilin University ( Earth Science Edition) , 44(3) : 741 ~748
(in Chinese with English abstract) .

Wordern R H, Needham S J, Guadros J, et al. 2006. The worm gut: A
natural clay mineral factory and a possible cause of diagenetic grain
coats in sandstones[ J |. Journal of Geochemical Exploration, 89, 428

~431.

Xie Wuren, Yang Wei, Zhao Xingyuan, et al. 2012. Influences of chlo-
rite on reservoir physical properties of the Xujiahe Formation in the
central part of Sichuan Basin[ J]. Petroleum Exploration and Devel-
opment, 33(5): 751~757(in Chinese with English abstract) .

Yan Qibin, Chen Peiyuan, Yang Huiting, et al. 2014. The genesis of
chlorite and its Relationship with reservoir in Xujiahe Formation, Pu-
guang Gasfield, Southwest China[ J]. Special Oil and Gas Reservoir,
21(2): 16~20(in Chinese with English abstract).

Yang Wei, Chen Guojun, Zhang Mingjie, et al. 2012. Influence of authi-
genic chlorite on reservoir properties of Chang 8 oil reservoir set in
Zhenbei area, Ordos Basin[J]. Lithologic Reservoirs,24(3): 27 ~
32(in Chinese with English abstract) .

Yang Wei, Wei Guoqi, Zhao Xingyuan, et al. 2013. Can authigenic
pore-lining chlorite restrain quartz overgrowth in clastic reservoir? A
case study of sandstone reservoir in Xujiahe Formation, Sichuan Basin
[J]. Acta Petrolei Sinica, 34(1): 128 ~135(in Chinese with Eng-
lish abstract) .

Yu Jingwei, Cao Lixin, Lu Bingxiong, et al. 2022. Quality evaluation
and differences analysis on reservoirs in second member of toutunhe
Formation in Fudong slope area, Junggar Basin[ J]. Chinese Journal
of Geology, 57(3) : 687~703(in Chinese with English abstract).

Yu Jingwei, Liu Ni, Pang Taizhong, et al. 2017. Sedimentary reservoir
characteristics of the member 1 of the Qigu Formation in the Fudong
slope zone of the Junggar Basin[ J]. Journal of Sratigraphy, 41(2) :
221~228(in Chinese with English abstract) .

Yu Jingwei, Liu Ni, Wen Huaguo, et al. 2016. Analysis of high-resolu-
tion sequence stratigraphy and prediction of favorable sandbodies in
the Upper Jurassic Qigu Formation in Fudong slope area, Junggar Ba-
sin[ J]. Journal of Palacogeography, 18(2) : 265 ~274(in Chinese
with English abstract) .

Yu Jingwei, Wei Fen, Wen Huaguo, et al. 2019. Analysis on distribu-
tion of illite/montmorillonite mixed layer and its controlling factors in
the Toutunhe formation of Fudong slope area of Junggar basin[J].
Journal of Henan Polytechnic University ( Natural Science), 38(6) .
39~46(in Chinese with English abstract) .

Yu Jingwei, Ye Yong, Liu Ni, et al. 2018. Character differences and
controlling factors of reservoirs in the Upper-Middle Jurassic Fudong
slope area, Junggar Basin[ J]. Acta Geologica Sinica, 92(5): 1 070
~1 080(in Chinese with English abstract).

Yu Jingwei, Zheng Rongcai, Qi Liqi, et al. 2014. Precise analysis on
high-resolution sequence stratigraphy and microfacies of Toutunhe For-
mation of Middle Jurassic in the east slope zone, Fukang sag, Junggar
basin[ J]. Geological Review, 60(6) : 1337~1 347(in Chinese with
English abstract) .

Zeng Zhiping. 2017. Characteristics of formation pressure system and its

Fault-

effect on petroleum distribution in Jurassic of Fukang Sag[ J].



5 6 10

ARFIRLAS ;. BACRI XS ity 2 A A S PR A RAE IR A5 520 TR R 837

block Oil & Gas Field, 24 (3): 337 ~341 (in Chinese with English
abstract) .

Zhang Juan, Liu Xinxing, Wang Yitian, et al. 2021. Charactersitics of
chlorite from the Baguamiao gold deposit in Shanxi Province and its
geological implication[ J]. Geological Bulletin of China, 40(4) . 586
~603(in Chinese with English abstract).

Zhu Shifa, Zhu Xiaomin, Liu Xuechao, et al. 2014. Alteration products
of volcanic and their influence on reservoir space in hydrocarbon reser-
voirs; Evidence from Lower Permian strata in Ke-Xia region, Junggar
Basin[ J]. Acta Petrolei Sinica, 35(2): 276 ~285(in Chinese with

English abstract) .

Bt 1 32 2% STk

FIG A, 2009. BR/RZ M4 b = B 47 5K 2H s 75 o0 A B i R AR
D). FE%, FEdLRE.

FORE, B W, HRdE, % 2023, XEDEWETH LT YWEAT
FEIE S A RALBRBT SR [ J]. TUBUFAAR, 1~44.

BRPHE, TS, FIFE K, 25 2015, WA HLIX SR MR R R R AR
BRI IE S UTRREEARE N[ J]. RIRHERBL S, 26(11)
2 093~2 106.

BUE, MhESC, KW, 45 2004, TEZS R A E A4
VA BT OB B 5 it ZALBR PR A I G 2 T ] AR TR
2 (ASRBRERD , 31(3): 273~281.

WHET, SO BT 40, 5 2015, MER A R AR ABNIR Y R
R P A R R 25 R S i 2 B [ 1], HUBIE TR, 61
(S1): 227~228.

LR, BRI, S, % 2015, ERBRRPEX LRP S
LAY RUEAE AL BE AT [T B, 33(4): 493~
497.

EReE, BT, EME, 2. 2014, GRAT WS 5OCRERE
RIFTELT]. iS5 %4, 34(7) . 1763~1 768.

AR, WS, XSGR, 45 2017, VLU SRR BRI RS e
FRIE R X [J]. AaT Y0, 36(4) : 535~548.
A, XA, R, 45 2016 TLPGEBEILANS H ORI LB Ak
WARHMERH MR L[], HAaTP¥aE, 35(2): 297~

305.

XA, MR, R, 4. 2011, gifa D IXHUA G ST EH T
FOsEwAL[ )], a4, 31(4) : 100~109.

INVARTT, PSR, BB, & 2012, JIPYARE I BUR D %2 G
P R B SR Z R [T]. AMS RARHIBT, 33(5) :
751~757.

OW, MR OB, TR, 4 2022, HJLW P BE BHEEA DT R 4t 8
FURFIE R CE I = L[] A ek, 41(6): 1097
~1108.

OB, A0, SROCHE, 45 2022, MENS SR ZHb R T RE 7R R b -
BN E I RE XA EAE R[], At R B R
57(5): 1138~1 147, 1 005.

A, BRIRAR, FLOCDY, 45, 2008. BbAH A LSRR A ANk B AL
MU R A A [ ], W A bRk a4, 27(2) « 200~
205.

PR, My g, SRPRIN. 2014, FLERAT BLARUE A1 18 B PR Bt figs )24
BEAUSZIR [ J]. AR (HBERFIERR) | 44(3) : 741~748.

WEAT, A L, BAEE, 4 2010, 1] X 455 I 2 4t e A X
ELRYYEREML)]. ARSI R, 37(6) : 674~679.

B, MRIEIC, B, 4. 2014, U HATR A SR A R F
MFSHEZERT]. FEFHMA, 21(2) : 16~20.

W oA, BRER, TREEAS, % 2012, BR/R I AL X K 8 T
R ALESRA R E R [ )T, A AOR, 24(3) .
27~32.

o OB, BLESE, AR, & 2013, (BB A MEAT ALGRA R
REFI AT S vk 2L IR e —— L DU 1| 5 b 25 5% T AR D 6 2 A
BILT]. A5, 34(1) : 128~135.

TR L, ESOH, SNME, A 2022, TR R A B AR ARHE IX Sk T Tl
4 BHEER TR RN 2SN 1]. MR, 57(3) .
687~703.

FRe4e, M0 U, PERIE, . 2017, WEMR AL EREIEER 16 I
X —BiUBUR AR IR RE [ )], HURZIK, 41(2): 221~
228.

T4, W UB, SCEE, % 2016, MEREM BARBEIX RS
GEFE AR o B2 T AT SRR BN [ ], T s B AE A, 18
(2): 265~274.

F5de, B 2%, SCUER, 4 2019, HEB/REH B AR B Sk d T
AR/ SFIRZ A K R R BT (1], R TR %%
W EHRBIERR) , 38(6) @ 39~46.

TR, M B 42, % 2018, HEMRAHL R AR EIX b Bk
B G IRE 22 5 S s bl R AT [T, MBS, 92(5) .
1 070~1 080.

B, IR, ABFIRL, 25 2014, MENE R 2 H L RE IV I AR S A Bk
A R G Sk R S A R 2 T S DU RS A0 A BT (0],
BT, 60(6): 1337~1 347.

HIAT. 2017, BRMEEIRE 2R H1 5 G0 AR SOt i <53 A (0 5 1k
[J]. Wb I, 24(3) : 337~341.

O, KR, FOR, % 2021, BETERURE 5 X\ HE S0 K
SRUEATRAE S LR R L[ T]. HbJFGE ), 40(4) « 586 ~603.
ettt , RARE, XU, . 2014, IAREIZ Ko b s 7 ) B
HOX AR 25 [ 2 —— LAVE VS R A b o - L X R — B 58

BILT]. A, 35(2): 276~285.




