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Yuan G.H. Feldspar dissolution. authigenic clays. and quartz cements in open and closed sandstone geochemical systems during diagenesis AAPG Bulletin 2015
CaoY.C, etal [Typical examples from two sags in Bohai Bay Basin, East China
Liang C., Deep-water depositional mechanisms and significance for unconventional hydrocarbon exploration: A case study from the Lower q
CaoY.C, etal. Silurian Longmaxi Shale in the southeastern Sichuan Basin AAPG Bulletin i
CaoY.C, Characteristics and origin of abnormally high porosity zones in burled_ Paleogene clastic reservoirs in the Shengtuo area, Dongying P e S 2014
Yuan G.H, et al Sag, East China
Yuan G.H. Selective dissolution of feldspars in the presence of carbonates: The way to generate secondary pores by organic CO2 in buried IMPG 2015
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Yuan G.H, Jon Gluyas Diagenesis and reservoir quality evolution of the Eocene sandstones in the northern Dongying Sag, Bohai Bay Basin, IMPG 2015
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XiK.L, Quartz cement and its origin in tight sandstone reservoirs of the Cretaceous Quantou formation in the southern Songliao basin, IMPG 2015
CaoY.C,etal China
XiK.L, How does the pore-throat size control the reservoir quality and oiliness of tight sandstones? The case of the Lower IMPG 2016
CaoY.C, etal Cretaceous Quantou Formation in the southern Songliac Basin, China
Caox‘; '((:.Lét al [Diagenesis and reservoir quality of the Lower Cretaceous Quantou Formation tight sandstones in the southern Songliao Basin, Chinal SedimentaryGeology 2015
Ma B.B, (Origin of carbonate cements with implications for petroleum reservoir in Eocene sandstones, northern Dongying Energy Exploration D070
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XiK.L, Factors influencing physical property evolution in sandstone me_chanlcal compaction—The evidence from diagenetic simulation P e S 2015
CaoY.C, etal experiment
Wang )., Formation Conditions and Sedimentary Model of Over-flooding lake Delta in Continental Lake Basins: An example from the Acta Geologica Sinica 2015
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asepy Status of and Trends in Research on Deep—Water Gravity Flow Deposits R g . 2015
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XiK.L, Diagenesis and porosity-permeability evolution of low permeability reservoirs: A case study of Jurassic Sangonghe Formation in .
CaoY.C,etal Block 1, central Junggar Basin, NW China Exploratlon and 2015
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Research paper

Selective dissolution of feldspars in the presence of carbonates: The @mmm
way to generate secondary pores in buried sandstones by organic CO;
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Guanghui Yuan * ", Yingchang Cao *, Zhenzhen Jia *, Jon Gluyas °, Tian Yang %,
Yanzhong Wang °, Kelai Xi *

 School of Geoscience, China Universiy of Petroleum, Qingran 266580, China
® Department of Earth Sciences, Durham Universiy, Durham DHI SLE, UK
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ARTICLE INFO ABSTRACT
1 Articl history: Carbonates are suggested to dissolve rapidly than feldspars by laboratory experiments. Petrography B ER: Wi 2 5otk b his 5 80 2 F
1 Received 22 july 2014 texture of selective dissolution of feldspars in the presence of carbonates, however, s widespread in HEREAALAEM
3 Received in revised form buried sandstones and even shales, inspiring a revisit to the chemistry of burial secondary pores. % x

14 November 204
Accepted 20 November 2014
Avallabie online 28 November 2014

Feldspar dissolution, precipitation of secondary minerals (quartz, clays). and carbonate cementation
are common chemical reactions in the Eocene sandstones in the northern Dongying Sag. Petrography
evidence demonstrates the selective dissolution of feldspars in the presence of carbonate minerals (both

RR¥P: +¥
BEREREK (F4a)

ses T detrital and authigenic minerals) in these busied sandstones. The equilibrium constant of calcite leaching
Disgenesis reactions is much smaller than that of K-feldspar leaching reactions. Numerical simulations of chemical
1& oy reactions in K-feldspar-calcite—COz-Hz0 systems utilizing the Geochemist's = . ALY R
s Selective disolution indicate that only a small amount of calcite was dissolved at the onset of s
Organic €0, much K-feldspar was dissolved with pr
= Numerical simulation. of time. Precipitation of secondary calcite could also promote feldspar dissolution. Simulation ef re-
Geochemist's Warkbench 9.0 actions ina simpli tem with presen and partical pressure

i 3030 3 306 30 0 0 o 0 300 30 30 30 30 30 e 30 o o o o 3 30 o o o

"
of earbon dicxide (pC0;) in the northern Dongying Sag indicates that the pore waters are close to EH 8. 9B2012-1-15-R01

06 S0 A 0 A A A A A A R

Petrography that TEEE T T L L LT TT T TE TR

only feldspar could be dissolved extensively, with precipitation of quartz, clays and some carbonate
minerals.
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Diagenesis and reservoir quality of the Lower Cretaceous Quantou @Mm
Formation tight sandstones in the southern Songliao Basin, China

Kelai Xi >, Ymgchang Cao *** JensJahren Rukai Zhu <, Knut Bjerlykke ®, Beyene Girma Haile ®,
Lijing Zheng Helge Hellevang ®
he of Perroleum, Qingdao,
. uepanmmmfﬁeosﬂw&: ummuynjum P.O. Bax 1047, Blindern 0316, Oslo, Norway
. Beijing 100083, China
 Calioe ofEner ChinaLnivery o Goscences Gefing 100083 China

ARTICLE INFO ABSTRACT
Article history: The Lower Cretaceous Quantou Formation in the southern Songliao Basin is the typical tight oil sandstone in
Received 16 August 2015 China. For effective exploration. appraisal and production from such a tight oil sandstone. the diagenesis and

ceived in revised form 20 Ociober 2015
Accepted 23 October 2015
Available online 30 October 2015

reservoir quality must be thoroughly studied first. The tight oil sandstone has been examined by a variety of
‘methods, inchuding core and thin section observation, XRD, SEM. CL. fluorescence, electron probing analysis.
fluid inclusion and isotope testing and quantitative determination of reservoir properties. The sandstones are

Eeli: Dr. Jones mestly lthic arkoses and feldspathic litharenites with fine to medium grain size and moderate to good sorting.
The sand feldspar, quartz, and volcanic rock fragments showing various stages of disin-
Keywards. tegration_ The reservoir properties are quite poor, with low porosity (average 854%) and permeability (average
Tight sandstone diagenesis 0,492 mD), small pore-throat radius (average 0.206 um) and high displacement pressure (mastly higher than
Reservoir quality 1 MFa). The tight sandstone reservairs have undergone significant diagenetic alterations such as compaction,
Quartz cement feldspar dissolution, quartz cementation. carbonate cementation {mainly h-rm(alnu-and ankerite) and clay min-
Carbonate cements | al time, the oil s prior lo 0
e the quartz d feldspar dissolution. and ¢ stylolt
provide it important silica sources for quartz Carbenate & bed-
ded mudstones. Mechanical has played 2 more important rol th in
reservoir quality of the Kygq Mixed-layer ite and illite reduced the porosity
and pcmmmmy significantly, while chlorite preserved the porusity .nn permeability since i tends ta be oil
‘wet so that later

curred ate than the tight rock formation (with the porosity close to Lm;) However, thicker sandstone bodies
(more than 2 m) constitute potential hydrocarbon reservoirs.
© 2015 Elsevier BY. All ights reserved.
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Marine and Petroleum Geology 66 (2015) 748783

Contents lists available at ScienceDirect
Marine and Petroleum Geology
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Research paper

Quartz cement and its origin in tight sandstone reservoirs of the @me
Cretaceous Quantou formation in the southern Songliao basin, China

Kelai Xi ", Yingchang Cao * ™', Jens Jahren ", Rukai Zhu °, Knut Bjerlykke ",
Xiangxiang Zhang °, Laixing Cai °, Helge Hellevang "

School of Geosclences, China University of Petroleum, Qingdao, Shandong. 266580, China

® Department of Geosciences. University of Osk, PO. Bax 1047, Blindern, 0316, Osio, Norway

© Research Institute of Petrofeum Exploratian & Development, Befjing. 100083, China

 College of Earth Sciences, Northeast Petroleum University, Doging, Hei Longfiang, 163318, China

ARTICLE INFO ABSTRACT
Artigle history: The tight sandstones of the Cretaceous Quantou formation are the main exploration target for hydro-
Received 4 June 2015 carbons in the southern Songliao basin. Authigenic quartz is a significant cementing material in these

Accepted 18 July 2015

e 015 sandstones, significantly reducing parosity and permeability. For efficient predicting and extrapolating

the petrophysical properties within these tight sandstones, the quartz cement and its origin need to be

better The tight sandstones have been examined by a variety of methods. The sandstones are
e mostly lithic arks o feldspathic lith. ature with an
Juartz cemer composition of QuaFagly, which are characterized by abundant volcanic rack fragments. Mixed-layer
metoe 1o e resction illte/smectite (1[5) ordered interstratified with R = 1 and R = 3 is the dominating clay mineral in the
ressure satution studied sandstone reservoirs. Two different types of quartz cementation modes, namely quartz grain
Quantow formation avergrowth and pore-filling authigenic quartz, have been identified through petrographic observations,
Songlso basin €L and SEM analysis. Homogenization temperatures of the aqueous fluid inclusions indicate that both

quartz overgrowths and pore-filling authigenic quartz formed w\lh 2 continuous process from about

70°C to 130°C. Sources for produced are mectite to

illite reaction and pressure solution at micro stylolites. Potassium for the illitization of smectite has been
sourced from K-feldspar dissolution and albitization. Silica sourced from K-feldspars dissolution and
kaalinite to illi ion is p amount The internal
supplied silica precipitate within a closed system where the transpart mechanism is diffusion. The quartz
cementation can destroy both porosity and permeability, but strengthen the rock framewaork and in-
crease the rock brittleness effectively at the same time.

@ 2015 Elsevier Ltd. All rights reserved
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