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WHAT IS BASIN ANALYSIS?

Geologic method Describe basin components

Defining and describing a . a5l a8l
sedimentary basin . ke (53l

Analyze the sediment | gin Alall alall / da.)
- Composition * El sl (38
- Primary structures : 2l a5

* Internal architecture



http://en.wikipedia.org/wiki/Backarc
http://en.wikipedia.org/wiki/Forearc
http://en.wikipedia.org/wiki/Passive_margin
http://en.wikipedia.org/wiki/Epicontinental
http://en.wikipedia.org/wiki/Extensional
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CONTROLS OF BASINS

= Sediment supply (uplift of source area)

= Subsidence (thrusting, flexing of the
lithosphere)—regional tectonic activity

= Sea level (climate)

= The rates of these processes Is more important
then their magnitude.
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TYPES OF BASINS
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 RIFT BASINS

Lygul Jolgo-Bly sppuall

Basin type (zeological Origin Example
. . The down-dropped basin formed dunng nfting because of stretching and thinning of the
Rift basin PP 4 1 ! ! East Affica Rift
continental crust

Rift Valley
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< PASSIVE MARGIN BASINS

. . . Subsidence along a passive margin, mastly due to long-term accumulation of sediments on _
Passive margin basin : East coast of Narth America
the continental shelf

Passive margin

clastic sediments
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o SUBDUCTION-RELATED BASINS

Subduction-related basins

Trench (accretionary
wecdge)

Dowrweard flexure of the subducting and non-subducting plates (sites of accretionary wedges) | WWestern edge of Wancouver |sland

Trench (accretionary wedge)
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o SUBDUCTION-RELATED BASINS

The area between the accretionary wedge and the magmatic arc, largely caused by the

Forearc basin . . , , :
negative buoyancy of the subducting plate pulling down on the overlying continental crust

Georgia Strait

Gravitational
pull from

subduction
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o SUBDUCTION-RELATED BASINS

A depression caused by the weight of a large mountain range pushing the adjacent crust The sediment filled plain south of

Foreland basin :
below sea level the Himalavas

Foreland Basin

T R R R A T T T P P P P P I I P P PP PP PP P PP
T H X 3 B B H R AL

=R
5 MEME RN E AN AR N R E RN AR R
L R R R R R R R MR EREE N AR E RN E N R RN R R R
X

e

lulusi¥ls 2lagye ola]

8yglnall 8,80 mdug lea bgagr 8,08 Jlor Uds (359 mnty
el s (sgtua 90 o )]




ROCKS & SEDIMENTARY BASINS Lysquiyll solgmd1g sesuall

o SUBDUCTION-RELATED BASINS

Transform-fault basins

Strike-slip basin
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o INTERCONTINENTAL BASIN

BASIN

MICHIGAN °
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Figure 6.8 Simplified geociogic map of the Michigan Basin. Modified from Nunn

et al. (1984a).
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o INTERCONTINENTAL BASIN
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Figure 6.9 Ordovician to Jurassic cress-section of the Michigan Basin. From
Nunn et al. (1984a).
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< SYNOROGENIC AND POSTOROGENIC

THRUST-DERIVED

MOLASSE EXTRABASINAL

STREAMS

ACTIVE [0
THRUST A[9oe=
) o 35
BELT /22
‘.::‘:‘

SUBSIDENCE

sl skl dal jal dga yill o Jladll
:Foreland s« G5 5Y)

EROSION
\ REWORKED DEPOSITS

i (active thrust belt)..J3 \« (A)
(inactive thrust belt ). . .=\« (B)

INACTIVE (G 5.2
-oo’o.

THRUST |92
)22

=1
REBOUND

Figure 7.6 Depositional models for s
: ynorogenic (A) and post-
phases of foreland basin evolution. From Heller e(t a)\l. (1928). i ala
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Basins
and Petroleum System
Modelling
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Land plants »

Aguatic plams

Overburden
Seal

Potential Source ro gk =
Trap

Burial and heat
3533
0l and gas
' migration

Effective —
SOUrce rock

A Simulating ge ologic, thermal and fluid-flow processes in sedimentary basins over time. Basin and
petroleum system modeling (BPSM) rec onstructs the deposition of source, reservoir, seal and
overburden rocks and the processes of trap formation and hydrocarbon generation, migration and
accumulation from past (/eft) to present (right).
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Vitrinite reflectance :

Is a measure of the percentage of
incident light reflected from the
surface of vitrinfte particles in a
sedimentary rock. It is referred
to as %R, Results are offten
presented as a mean R, value
based on all vitrinite particles
measured in an indiviaual
sample
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Basins and Petroleum System Modelling :BPSM
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Model Building

Geomatry and strasgraphy:

Depth or thickness maps and fasl! - N N . .

Pkl : §9alll sSaModlel Biulding
e Lo Geometry and stratigraphy.
e | T || S Depth or thickness maps and fault
i maaly boies | i s hodpapates | pameis > geometries and timing from seismic,

) \ / remote-sensing, electromagnetic,
{ gravity, outcrop and well log data

oPOSio!
Sedimentaton, erosion, s3it doming,
EoOgC v S58grment

rd Modeli

9

. Timing of deposition,
-"""‘“‘“"‘""?1 ; erosion, hiatus, tectonic
Heat-tow analysis and E VEI"ITS, 'EEII'I"I paﬂi EII"II

kingtics of thermal cabibeation
parameters

|

Petrolzum generation,
adsorption and expakion

!

Fuid analysis and N
phase compostions

| Geochemical data:
oy o D Temperature, kerogex type,

percoiation. Nowpath analysa

1 ' organic richness (total drganic
Ressrvair volumetrics Eﬂltlﬂﬂ, hvdmgen |“dE}fJ, EI.II'fﬂ ce tEmI:I ErﬂtI.II'E.

o~ 1 thermal maturity, kinetics aleowater depth

Boreho'e tempeture, prRssire S i Fi
witrints «=dlectance, fluid analyss,
Inown ressnon velums

|

Quaput and nsk assassment
Iryneformation ralo, temperatug
distribstion, accumifation ‘ocations
&% vaumes, fiud composition

Paleontology, radiometric
dating, magnetic reversals,
rock and fluid properties

Boundary conditions:
Heat-flow history,
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Forward Modeling

Deposition:
sedimentation, erosion, salt doming,
geologic event assignment

l

Pressure calculation
and compaction

l

Heat-flow analysis and
kinetics of thermal calibration

parameters

Petroleum generation,
adsorption and expulsion

1

Fluid analysis and
phase compositions

|

Petroleum migration:
Darcy flow, diffusion, invasion
percolation, flowpath analysis

l

Reservoir volumetrics

Calibration:
Borehole temperature, pressure,
vitrinite reflectance, fluid analysis,

known reservoir volume

l

Output and risk assessment:
Transformation ratio, temperature
distribution, accumulation locations
and volumes, fluid composition




ROCKS & SEDIMENTARY BASINS Lygusyll jolgmlg seiuall

i)l gty ponl) BPSM py0 dlaslyzally soanzyll oolglasl

eoatamnad )l Gpailomyad) 730l LS Lylias B pladll (5o ramsd
Lasizell dordadlly ziledd! sliy
&594,*" dss ‘)1 J,.a,.U i C’Jl.ot.:ﬁ £




ROCKS & SEDIMENTARY BASINS Lgusyll solas-dlg yaiual

Ll
Joii a8 Iy« dulyll dalaie) o)l Gas s @58 (590 Ziged slid] (2
spaall gl aaly Gpgar B Baaana Lgpn dalail gl pio Joga Bojita i plla
cdalaiy)! s olg=d oy
o Lo iuin! 3 Kang dddall oy S]] cad S0 Bole wMEal]l )6
s Jeadie ziges sl maliys
S laaS!l wlulysg LY @Mowg dajand! Ol ganed| SBLIL jolan JoitS 03
A3l Ol gy oSl ranally 322 55 izl Sblog dan]
aaed L3l Gl ey ¢ ol (sguid) pangll oS 531 r3gadd) 13
(Pl gl Jlgbe gl e dleldll ilidesll




ROCKS & SEDIMENTARY BASINS Lgusyll solas-dlg yaiual

ale S8y

e olyol Jaad)l aladl spocd s dodedd] L3 piasnl 3glas

rall sl Bguza ¢ Lol a1 pieal) sl ra il aladl el 953 « Loy
USTPNOR | JUETSTIVS [JE VN[OOI PYEN UORCHINCIO U FRFYESRPR U RS E5)
- sl gl 21,831 gl By mell- (] (s9huma 55 yam2 migd 2 ed ! il
g Sgyoaell b caaSTyig Wg 38 Lzl ¥l o e (8apaa ) Bama Bl ol

i 72ly SlasSaer B ¢ Bgypme ad allas 3 sl @Y1 el el

Syzieell @l S)0u]!




ROCKS & SEDIMENTARY BASINS Lgus)l olan-dlg seiuall

¢ yebll ¢ gaadl c Slugu)l gl A3 8 Lo ¢ ASalis olles Bas laa Jaad)) aladly Jolgadl dariad il
lsb¥l sasia Plgudl 38035 il @lS)e (a9, S]
. P8 a2l ga sole sudadl slang ¢ Whgtua Bas S Sldeall oda azd oy 08
JUUN| P FPC PUACVEIA £ 0 BNV P S FR W0 [y 55
. &35...” ERERE idagd) &

v 1D Cross-section

- Lateral Weir 10720 Link

1D Stream Centerline
©® 1D Noge

- 1D Cross-sections

Depiction of a general 1D model of the river channel coupled

Example downstream boundary of coupled with a 2D model of the floodplain.
1D/2D model
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The initial stage of exploration discovers basic details of the area of interest, including Basin
Modeling, Basin Temperature Modeling, stratigraphic chart definition and regional overviews.



https://www.tgs.com/products-services/well-data/interpretation/basin-temperature-modeling
https://www.tgs.com/products-services/well-data/interpretation/basin-temperature-modeling
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Access the missing pieces. ..

Improved stratigraphic
correlation and resolution

. Global suite of facies maps
Geodynamic context

Global reservoir
properties database

Global organic
geochemistry dalabase

The Neftex Earth Model provides data, interpretation Visit us at at FAGE,
and efficiency to unconventional play exploration
strategies of companies around the globe. London, to find out more.

www.neftex.com
= enquiries@neftex.com
nderst C riatons www.facebook.com/neftex
orin jether ne tac

f&'g neftex
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