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Innovation & Development

Durham University, University of Oslo, Curtin University, Aarhus University
6 doctor students and young teachers supported by CSC

Durham University, UK University of Oslo, Norway
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e B NBRESIE, € Research Field

> Field -1 | | | |

Seqguence stratigraphy in lacustrine basins

Proposed the theory that the sequence stratigraphy patterns are controlled by
basin architectures, the sand-bodies are constrained by sequence architecture,
and the hydrocarbon distribution are restrained by sequence interfaces. Put
forward an integrated research process based on Vail-Cross research system on
study of sequence stratigraphy.

Research achievements published on the journal of ‘Petroleum EXxploration
and Development’, ‘Acta Geologica Sina’, and in the book of ‘Sequence
stratigraphy in rift basin’.
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Seqguence stratigraphy in lacustrine basins
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Seqguence stratigraphy in lacustrine basins

Sequence Stratigraphic Structure

Sequence Boundary Structure
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Seqguence stratigraphy in lacustrine basins
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D SRREARD € Research Field

Petroleun zesszvyeir ressarch center

> Field -2
Sedimentology in lacustrine basins

We proposed sedimentary models for different types of complicated sandbodies
Including nearshore subaqueous fans, turbidites and beach-bar, characterization
techniques of these complicated sandbodies, and prediction methods on distribution
of such sandbodies.

Research achievements published on the journal of ‘Energy Exploration and
Exploitation and Acta Sedimentologica Sinica, and in the book ‘sequence

stratigraphy and sedlmentology of sandbodles

Turbidites

Beach-bars

Nearshore
subaqueous fans or
fan deltas

Steep slope zone I sag zone | gentle slope zone b. 3 /2 K 8 4805 8 T P | . 0 A K T B D R B — AR 7 0 43 R A




Sedimentology In lacustrine basins

Nearshore subagueous fans in steep slope zone of rift basins
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Sedimentology in lacustrine basins

Nearshore subagueous fans in steep slope zone of rift basins
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Sedimentology in lacustrine basins

Nearshore subagueous fans in steep slope zone of rift basins

WA RITB

Bk
i
"
e
o
R®
3
g
a2
T
B EEP R
(33
y :rn
N
X7
£
b
:"’.
Ry -
|
mans. =N
s eEREN. :.Q:f:?"'lu 0 R
" 1948y Aaan i
£ 3 M e

c. i A KR B DUB AR IR B 5K — A AF I o B R AE

Genetic model of nearshore subaqueous fans



Sedimentology in lacustrine basins

Gravity flow deposits In subsag zone
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Sedimentology In lacustrine basins

Beach-bars in gentle slope zone of rift basins
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ASBRRPIL

Petroleun resezveoir ressarch center

> Fleld -3

Petroleum reservoir Geology

€ Research Field

Based on study of quantitative diagenesis on sandstone reservoirs, the characterization
and recovery of physical properties, the genesis of low-permeability reservoir and deeply
buried high quality reservoir were proposed. And a reservoir quality evaluation method

using multi parameters was proposed.

Results published on the journal of ‘AAPG Bulletin, Marine and Petroleum Geology,

Sedimentology, et al, .
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Marine and Petroleum Ceology 60 (2015) 105-119

Contents lists available at ScienceDirect
Marine and Petroleum Geology

www.elsevier.
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Research paper

Selective dissolution of feldspars in the presence of carbonates: The @c.mwm
way to generate secondary pores in buried sandstones by organic CO;

Guanghui Yuan * ", Yingchang Cao *, Zhenzhen Jia *, Jon Gluyas °, Tian Yang %,

Yanzhong Wang °, Kelai Xi *

 School of Geoscience, China Universiy of Petroleum, Qingran 266580, China
d ‘Sciences, Durham Universiy, Durham DHI SLE, UK
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Petroleum reserveoir research center Pet ro I e u m rese rVO i r G eo I Ogy
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Petroleun resezveoir ressarch center

€ Research Field

> Fleld -4

Unconventional Petroleum Geology

Put forward the classification scheme for tight fine grained rocks, formed the
macro property and micro pore throat structure characterization technique for
tight reservoirs, and revealed the genetic mechanism of tight oil and gas

reservoirs.

Results published on the journal of ‘Sedimentary Geology’, ‘Marine and
Petroleum Geology’, ‘Petroleum Exploration and Development’, ‘Acta Petrolel

Sinica’, and 1 patent granted.
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N2 HSAERTIZ DI Unconventional Petroleum geology

Petroleun resezveoir ressarch center

Tight fine grained oil and
gas reservoir geology

O

Composition and its content
of tight fine grained rocks

O

(Genetic mechanism of Pore formation and
tight fine grained oil and
gas reservoirs and “sweet

spots” prediction

reservoir wettability of
tight fine grained rocks
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Unconventional Petroleum geology

Tight sandstone oil and
gas reservoir geology

Digenetic evolution and
poroperm evolution »‘
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Highlight 1

Quantitative recovery technique of porosity and permeability

with geological time based on diagenetic evolution sequence

Diagenesis

Eodiagenesis

Mesodiagenesis

Compaction

Calcite/Dolomite
cementation

Feldspar dissolution
Authigenetic kaolin
Quartz overgrowth
Ankerite/Ferrocalcite

Authigenetic illite
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Highlight 2

Secondary porosity generation hypothesis of selective
dissolution of feldspars in presence of carbonate minerals.

(1) Open geochemical system: leaching of both feldspar and calcite
(2) Closed geochemical system: leaching of feldspar instead of calcite

Marine and Petroleum Geology 60 (2015) 105-119

Contents lists available at ScienceDirect

Marine and Petroleum Geology

VIER. journal hamepage: www.elsavier.com/locate/marpetgeo

Research paper

Selective dissolution of feldspars in the presence of carbonates: The @Cmm
way to generate secondary pores in buried sandstones by organic CO,

Guanghui Yuan ", Yingchang Cao °, Zhenzhen Jia ?, Jon Gluyas °, Tian Yang ?,

Yanzhong Wang °, Kelai Xi °

4 School af Geosclence, China University of Perroleum, Qingdao 266580, China
= Department of Earth Sciences, Durham University, Durham DHT 3LE, UK

ARTICLE INFO ABSTRACT 60
Article history: Carbonates are suggested to dissolve rapidly than feldspars by laboratory experiments. Petrography 55
Received 22 July 2014 texture of selective dissolution of feldspars in the presence of carbonates, however, is widespread in
Received in revised form buried sandstones and even shales, inspiring a revisit to the chemistry of burial secondary pares. 50 ;
A::::::&"g;;ﬂ:m: 2014 Feldspar dissolution, precipitation of secondary minerals (quartz, clays), and carbonate cementation 451\ Calcite
Available online 28 November 2014 are common chemical reactions in the Eocene sandstones in the northern Dengying Sag. Petrography c — — K-feldspar
evidence demonstrates the selective dissolution of feldspars in the presence of carbonate minerals {both 4 40 \ —+=1 Kaolinite
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Highlight 3

Redistributional models of secondary pores and secondary
minerals following the leaching of feldspars in sandstones.

(1) Open system: Leached feldspar = secondary pores

(2) Closed system: Leached feldspar = secondary p

Feldspar dissolution, authigenic
clays, and quartz cements in
open and closed sandstone
geochemical systems during
diagenesis: Typical examples
from two sags in Bohai Bay

Basin, East China

Guanghui Yuan, Yingchang Cao, Jon Gluyas,
Xiaoyan Li, Kelai Xi, Yanzhong Wang, Zhenzhen Jia,
Peipei Sun, and Norman H. Oxtoby

ABSTRACT

Feldspar dissolution and precipitation of clays and quartz cements
are important diagenetic reactions affecting reservoir quality
evolution in sandstones with detrital feldspars. We examined
two sets of sandstone reservoirs to determine whether the sand-
stone diagenetic systems were open or closed to the mass transfer
of products from feldspar dissolution and its impact on reservoir
quality. One of the reservoirs is the Eocene fan delta sandstone
buried 2.5-4.0 km (1.5-2.5 mi) below sea level (BSL) in the
Gaoliu (GL) area of the Nanpu sag, and the other is the Eocene

AUTHORS

GUANGHUI YUAN ~ Department of Earth
Sdiences, Durham University, Durham DH1
3LE, United Kingdom; present address:
Geology Department, School of Geosdiences,
China University of Petroleum, Qingdao
266580, China; yuan.quanghui86@
gmail.com

Guanhgui Yuan is currently a Ph.D. student at
China University of Petroleum. His research
focuses on sandstone diagenesis, reservoir
quality prediction, and work-rock interactions.

YINGCHANG CAO ~ Geology Department,
School of Geosciences, China University of
Petroleum, Qingdao 266580, China;
caoych@upc.edu.cn

Yingchang Cao is a professor at China
University of Petroleum. His research
interests lies in the fields of sequence
stratigraphy, sedimentology, and sandstone
reservoir quality prediction.

Jon GLuvAs ~ Department of Earth
Sciences, Durham University,

Durham DH1 3LE, United Kingdom;
J.g.gluyas@durham.ac.uk

Jon Gluyas is a professor at Durham
University. His research interest lies in
sandstone diagenesis and reservoir quality
precision and carbon capture and storage.
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Highlight 3

Redistributional models

of secondary pores and secondar

minerals following the leaching of feldspars in sandstones.

(1) Open system: Leached feldspar = secondary pores
(2) Closed system: Leached feldspar = secondary pores+ secondary mlnerals
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Highlight 4

Genetic mechanism of abundant various carbonate cements
at the margin of sandstone beds.
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Types of high quality

reservoirs

Highlight 5

Genetic models of different types of high quality reservoirs
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Highlight 6

Mixed fine-grained sedimentary rocks

Lithofacies classification of mixed fine-grained rocks and its environment implication
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Highlight 6

Mixed fine-grained oil and gas reservoir

oil accumulation and
oiliness characteristics
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Research key point

Sedimentary Hydrocarbon
Basin Reservoir

eI Hydrocarbon Reservoir Hydrocarbon
Forrnzitioln Generation Formation Accumulation

Tectonic Sequence Sedimen- Reservoir hiyidioEashor
. i : + | generation and
PIOEE stratigraphy tation o accumulation

Integrated Research



Point 1

7

AN
AN

a G ) : - ~ : .
=_ 5 | Foog N % Bohai Bay Basin
G et “ : yo— : ; -
S N Ordos Basin - ¢ 0

g Lingshan Island

Junggar Basin

L .

A4 58

. mv
&

Bl [

¥ HE B
Kl #eih was

= B ]

A WEN Wk

&I
B




Point 1

Depositional mechanism of fine-grained
mixed sedimentary rocks
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Point 1

Depositional mechanism of fine-grained
mixed sedimentary rocks
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Point 1

Diagnesis and formation of fine-grained
tight oil / gas reservoirs
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Point 1

Diagnesis and formation of fine-grained
tight oil / gas reservoirs
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Lingshan island
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Point 2

Organic-inorganic diagenesis

‘Hydrocarbon-\Water-
Rock’ system
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Point 3

Genesis of ultra-deeply buried
high-quality sandstone reservoirs
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Point 4

Reality of burial mesogenetic dissolution
in carbonate rocks
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Point 5

CO, storage and Environmental Geology
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Point 6

Petroleum Reservoir Construction & Evolution Simulation System (PROCESS)

Sedimentary simulation—sandbodies Diagenetic simulation—reservoirs
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Point 6

Petroleum Reservoir Construction & Evolution Simulation System (PROCESS)
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