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Legend
] on-shore basins

B off-shore basins

from Schlumberger Oilfield Glossary (www.slb.com)
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- = The Wilson Cycle
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. . crust :
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Fore-arc
Convergent margin with basm
accretionary prism
Oceanic basin )
closing Subduction

Active Margin Basins

Foreland Basins Skt s
subducted
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BRI AR S AT - EHFBRIATREL - TERE R - MR R RIBCH |
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Wernicke{£ 198542 HIHYIE T - i fySimple-shearf& =, ([EVY) > FEEHFA LR
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Brittle-ductile transition

Crust-mantle boundary

asthenosphere
Twiss and Moore, 1992

Lithosphere-asthenosphere boundary
B = - Pure-sheart&=~Z[E -

Brittle-ductile transition
Half Graben complex

Upwelling ,
asthenosphere Twiss and Moore, 1992

Lithosphere-asthenosphere boundary
& VU ~ Simple-shearf& =& E -
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oo SB = Sequence Boundary
HST = Highstand Systems Tract
TST = Transgressive Systems Tract

Relative sea level speed curve

high

|

ts = Transgressive Surface
mfs = Maximum Flooding Surface

relative
1-3My  sea-level
(3rd order)

|

low

A) Cross section

alluvial shoreface/deltaic sands

estuarine-fluvial marine shale

coastal plain

SINETN M SE AR A E I Ry (Fs A (Sedimentary Facies) o JjifsAHESE{E—
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DURAREY 3 AT Ry SRR B AR & B Y — 3 -

A HSIN—(EE B S A IR L2 - BREAME S - AEEVE (Maturity
) MIEUOHREHIEE - HRNAMEEIT S - At&ik& & (Total Organic Carbon
Content) -~ G f5% (Hydrogen Index) ~ j7JE2 (Kinetics) & Ky /Hm ARYE FIH
H - EhREENR T EREE SRS  (ERA RS SR E R
BRI (Initial ) fRES - FHkiE L& ALHE (WETHR) - WEETTEETE
S SRV RE RS e FH AR Bl D 2t B RAE B B BUH R - B ET IR ERFEEE
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1. Fractional Conversion f

HIx = measured HI

HI°(1200— (HI" / (1= PI"))) ﬁﬁ-ﬁzxﬁﬂ”

2. Original TOC

Pl i R0 o SR e
(HI(1-£)(83.33-TOC") + HI* (TOC"))

From: Peters et al. 2005

TOC* = measured TOC
83.33= % of carbon in generated Petroleum

&t~ FaAEEREERT R — -

%=H (10A31H) : IitEAMREEE -

= H EEEam A AV B T BUR ESRE » (eIt H B e R R A s S Y [E]HF
#EEPetroModiiAGFC & 2052 ([8/\) - B @t BRIV 7y » & 3m At A i el i A o
BRILIBE - LEFESEAERTIH HE557¥/KBE ] (Hydrostatic Pressure) ~ fLI&
BX )7 (Pore Pressure ) EdEFZER )7 (Lithostatic Pressure ) ([&EJL) - 1F 275 EFE
o EAEM R AT EAER  AFLEREZE RN E aBEF a2 b Alg
{3t g YR A R A B R BSOS I FLIRBE T - i T RFKIER ) - IR E A&
B (Overpressure) ¥4 » [EIFE A B ET) (Effective Stress) & jd/\ - Hifg 1y H
SUBRT Y5 s B LR B Y ER E (E ] (Compaction)  ([E[JL) - [RIEFEFEEAE
a2 WEHRE - EEECE A R BORFLIRER - IR o BRI R S
SR AR E AR Y B B AT - IEEY) PSS o DR R AR R - DU G RS
- HATA BRI G L@ A RIS - SRR B A gt -

30 R ST BRI B B (8 57 EMEIEE B (Mechanical Compaction) {EF -
TESROBIZ T > G TR » SRR TR R - BT
ISR - T Aty E T

¢(Z): ¢( .e—k-z @, :initial porosity (%) k : compressibility factor (-)
)

#  :porosity (%)atdepthz  z - depth (m)
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eff. stress [MPa]
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ZHEJEREGHK (Basal Heat Flow) o SWIT 3 B2 /K G326 o T /KOZRAY HIE o] Fe $8
Bast o I ~ (bAoA W{EHERETE -

—

sediment water interface temperature (T,,,) T u pper bounda ry
condition
lithotype 1

Hope R / heat transfer
lithotype 3 / I

lower boundary
basement / condition
/]

T 60 nIN/m2 T o

basal heat flow > bottom temperature (Ty)
& --— ~ SRR AR SRR E

S TRVERIA 2 5 e s B el S SRR B B R B » 2R Eh P dzed - ik
sRZUEHEN R R R ERE - FAHEER SRR o MRS AN EEREL - 20
McKenziefyPure-shearf& 7 5 Wernicklefy Simple-shearf& 1 » £ ZIA 1% » RHFAE
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) o H DR HNEURED S » BRYATE 2t - W SIS SR e i e 18 5 AT B

JBR Y B A A R S FH Y 28 - B A T — 4 I AL Rt 1 P S
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H# (Vitrinite Reflectance, VR) BHIE R TICIE » —fSeMIER B > F
PRI B
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(Tela : i
; . Active o dges and volcanoes>

Slip Basins
Thick-skinned strike-slip

rAﬁer Allen, P.A. & Allen, J.R. (2005), modified.
T T T T T T

Global average heat flow ~ 60-70 mW/m?
70 80 90 100 110 120 130 140 150 160 170

Surface Heat flow (mW/m2)
B+ =~ SERERER A -

Thermal History

Temperature, HF test
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Burial depth [meter]
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Paleocene
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FUH (11A1H) : AHARAEET -

A H ST AT R AERE - EE T EOH A4 (Petroleum System) BB AL
RS -

ARG RG4S (Source Rock) ~ %5 (Reservoir) ~ &%= (Seal) Bl
7 (Overburden Rock) PU{EEAZEZE - A e BfaAYIE SRR S - IR
BN AR & AT A TR LR R - FEEE SRR R AR - SRS A 1% 1 ek
TR - Sl EEEhRRENEEERE - FEERER RS ERY
B AIEAMEEE > RSB N RO R o 1E R E A AR E R R

A (EE EAYE SRR (Critical Moment) - SRS — (I A0 Z A0 U
RAER—ES— R E TN - ERERGA KSR ERIES FIRERE - S5
HA AR E - BERPREGRE - ZERREERERTEIRA - B —EAE R
U & LR BB AR BRI R AR A T - LAY T U

&+ 71~ UM AR R R BRI R -
HRAKE R4S T HIEEY) - BRI A e EGE R h i R h RS - R
MR 2 BE > Hrp B R E SR RO R - HM R PR s - fRF
g (E+7N) - HRAERE ] USRS - HRPHESTE AT
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T EIE B B HAERE (Initial Petroleum Potential ) > JHSRAERHEEL (
Petroleum Generation Index - PGI » mJ#iG kiR @ (b a¥) 2 tEB]) - AUHEFERER (
Net Petroleum Expulsion Efficiency » PEE - JHE ] HAMAEHEH ZEF]) - A mEEE
C EVAH A ETE o B PGIST RN R 5 e M A HFCH R Z M KO EPE (Refractory
Kerogen ) ELA[HEBCHIR 2 BEMIHAYE (Labile Kerogen) RYELAT - DL #IAGELE
HBRPE Z BRG] - [FINEH R E A B 6 A ik & B E Y PGIEPEER IR HE 2 &
50 B R IR
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e 5 58 After MacMezie & Quigley, 1988
&7\~ RO EE -
SHNREEE LM SRR RANE > STRIEAEFF R EREILEE - B
EREEAIE TR RS RIS & AR sTETEA TR

R EAEZ BRI LR R e E - BEFTEIEAHE S
S REREFTE AT

HSRAE R E AR E R BV E Y b R R R ER R R R - SR R E TR R
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FArrhenius—&k &) 12 72 =G 1A

o — 4 - =7  A..Frequency Factor; E,...Activation Energy
R... Boltzmann Gas Constant (8.314 Ws/mol/K).

e te= - AR EH R B N FEYIR S (bRE ORI RE - i V)G ERE
Y oA SR E BUM EPEFAARE - (R AR RO RV AR E -

PR 2B R B A a A i B B RUAE 2 1% - PEE LR EBER RIS T = -

s ELH RS R B RORAS VAR ~ DUCHRAVEDS - B an et -
LR ~ 2ER  JREHRJEYEMEE - HRBEERENERRE - 2Rl He)XEE
( Primary Migration ) - —ZXf%f# ( Secondary Migration ) ~ =% fE ( Tertiary

Migration ) DL F#%#% (Remigration) o SR HEE FUHR B AR i S # R 2
JEEFEB AR | B RAE EnE TR BB AR | =T
Rl R B B ETSERRERE . BRERRENRE —(EFEERE T BT S —
HERIIERE - HREETHUZE B S A2 (Higher Potential ) #% {7 %4 ( Lower
Potential ) » JHFERESHURENZENE )] ~ BAERY) - HREHEHERN R ZE - HIER
R LS THE G AE AT - JHRBF&ER T ER SN - ] B8 Ky lBla P b

» N AT REAE IR B A 2 - AR R P S AR A ISR A o -

L X
Cap Rock o/ \\
y Dismigration
/ %
) / Accumulated \ Secondary Cracking lll
Reservoir Rock y 7 ‘Fhid Phascs \
2%
// \
y . Secondary Migration
/ o \
Carrier Rock // Migrating \
/ Fluid Phases \\
e === Pimary Migration
Pore Space Source Rock Secondary Cracking |l
e Fluid Phases * dn
Desorption
) and Dissolution
&  Adsorption Adsobed Secondary Cracking |
8 Container Components
g Primary Cracking
o2 and Adsorption
solid Organic Kerogen

Particles

[+~ JHSRAE R R ST I B AR AR
EAEREH SRAL A TP HVERS - E oA AR A SRR A itha TH SR AR
R R > TR A0 3 FH S (R0 1 (e s T 5 1T R A 2 2 bt ek S P ] BE [T
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EEsEIEEZ

H Al s e o RS ISR S F A =R BB TE 4% (Flow Path
) o WA RS BRI B A AR IER - R ERE 7 [m AR Bt
Jeg & FE RSB - R R LA B FRGAY T A B A A AP S & E) o E
CABIEATERL - AR EOR R - (8 ST XAV R st R - T HEAE
= PR FE IR U RE R 2 5 T IR R+ (BRI B SRt e B 5 S vy 2% B RE AH
FE o SR ILAE A oG BE A - IS LR ERS LS RN e R sy
[EF B U AG AT LR B B4R 7 (Capillary Pressure ) HYPER - F3 » L
ST AR ERA » HEENREGHEEEHEMEE « i HE N EREI A R4
WA & A RUR AR A SRR RS ) - 2B RS LAY R RS R S = A RE R AR
HE R RBIEE BRI -

H R A RyDarcyik o R ARAE FLER s By Darcy e EE 2 (5 S 5 =0
FRERAAETLIR th E ey iae - Y EEERGE R BAE R D E A HEIR
HHAFEHREAY A Ea T R AT R - R R UE I F e s Srith g BLER 7]
TGS IR - AR 6 H] Darcy/ AT THMI 23R 7 N S A RO ERTE - FESE RS T 2L
Darcy;Z$HH SRV S M A Y BRI (Saturation) 23 - AFEFOURGERIR T
Folfi A Fe L RE(E FEIRH o 1 Darcy ARESAER R EIFRI » 5 FERE - EREBEZH
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Effects of a 10% change in the input parameters:

Input Factor I:;Effect 051 Order of
esults % Importance
Stratigraphic age source rock <1 5
Source rock quality 30-60 1
Source rock volume 10 4
Generation/Expulsion kinetics 20-50 2
Source temperature history 10-40 3
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Basin Analysis and Petroleum Systems Modeling

The quality of a numeric computer model is highly dependent on the
quality of the input data. This 5-day course covers the key aspects of
basin analysis and subsequent basin and petroleum systems modeling
from input to output. We will discuss basin evolution beginning with
plate tectonics, all the way to petroleum generation and migration. We
will look at how risks and uncertainties influence our understanding of
the petroleum systems within a basin and how we can quantify those
uncertainties.

The aim of this course is to provide the basic geoscience background
needed by anyone engaged in Petroleum Systems Modeling. Attendees
will learn what kinds of questions to ask, what kind of data is needed to
build models and solve particular problems and to apply geological
reasoning to quantifying uncertainties.

PRARP B
Day 1
Introduction to Sedimentary Basins

Definitions
Plate Tectonics

Basin Forming Mechanisms

How are basins formed?
Where are basins formed?

Basin Classification and Structural Analysis

Nomenclatures
Structural styles within sedimentary basins

Day 2
Basin Fill

Sequence Stratigraphy

Depositional Environments
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Geochemical Analysis

Organic Matter in Sediments

Source Rocks

Geochemical Analysis for Petroleum Exploration

Day 3

Temperatures in Sedimentary Basins

Pressure and Compaction
Heat Flow

Temperatures

Day 4

Petroleum Systems Modeling

Hydrocarbon Generation

Hydrocarbon Migration

The Petroleum System Approach
Uncertainty Management and Quantification
Day 5

Petroleum Systems Modeling

Hydrocarbon Generation
Hydrocarbon Migration
The Petroleum System Approach

Uncertainty Management and Quantification
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