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Definice

Sedimentary basin analysis is a geologic method by which the history of a sedimentary basin is
revealed, by analyzing the sediment fill itself.

Aspects of the sediment, namely its composition, primary structures, and internal architecture,
can be synthesized into a history of the basin fill. Such a synthesis can reveal how the basin formed,
how the sediment fill was transported or precipitated, and reveal sources of the sediment fill. From
such syntheses models can be developed to explain broad basin formation mechanisms. Examples
of such basinal environments include backarc, forearc, passive margin, epicontinental, and
extensional basins.

Sedimentary basin analysis is largely conducted by two types of geologists who have slightly different
goals and approaches. The petroleum geoloqist, whose the ultimate goal is to determine the
possible presence and extent of hydrocarbons and hydrocarbon-bearing rocks in a basin, and the
academic geologist, who may be concerned with any or all facets of a basin's evolution. Petroleum
industry basin analysis is often conducted on subterranean basins through the use of reflection
seismology and data from well logging. Academic geologists study subterranean basins as well as
those basins which have been exhumed and dissected by subsequent tectonic events. Thus
academics sometimes use petroleum industry techniques, but in many cases they are able to study
rocks at the surface. Techniques used to study surficial sedimentary rocks include: measuring
stratigraphic sections, identifying sedimentary depositional environments and constructing a geologic
map.

An important tool in sedimentary basin analysis is sequence stratigraphy, in which various
sedimentary sequences are related to pervasive changes in sea level and sediment supply
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Fig. 9.13. Drainage area of the Black Sea and location of sediment cores and DSDP drilling sites (379 to 381) in the
deep basin. (After Degens ef al. 1978)
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Fig. 10.3. Overview of sedimentation rates in various de-
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lochthonous, siliciclastic sedin:ents, or autochthonous, bio-

genic materials.
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Chapter 1 Basin Classification
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North Atlantic passive margin

® Google Earth
Soubor Upravit Zobrazit Mastroje Pidat Napovéda

¥ Hledani

Prelétnout | Maijit Firmy | Trasy I ® &
! 4 1470nor. 2010/ 8:17.0dp
Sd e y

,
Prelétnout na napf, 37 25' 19.1"5, 1220 s =) U

[ = ()

v Mista Ptidat obsah
= M& Moje mista
3 section krasnogorskoye
OB potasna mista

= O % zemépisny web
O = panoramio
Wikipedie
Mista
O ® mista
O ukazka
Dﬁfg] Podnik
- == sinice
|:| Prostorové zobrazené bud... ’
O & zobrazeni ulic Image USDA Farm Service Agency

O Hranice a znatky Data S10, NOAA, U.S. Navy, NGA, GEBCO ”GOOSIC

O ' Doprava 1818 kmil Image @.2010)TerraMetrics

O £# potasi Image © 2010 DigitalGlobe >
S =l 35°24'57.90"S  74219'27.007Z vy3. -1927 m Vyska pohledu 4142.68 km

[ | ie
tt{'start J /7 panevni analyza QGoogle Earth | @] Microsoft PowerPoint - ... | J | « 13:13




Amazon Fan

® Google Earth = ] = I_z(_]

Soubor Upravit Zobrazit Mastroje Pridat MNapovéda
¥ Hledani ﬁ K|S || =] [ &) | 8| |X

Prelétnout I Majit Firmy ] Trasy I

Prelétnout na napf, 37 25 19.1"5, 1220

| =l Q

¥ Mista Pridat obsah
= M&S Moje mista

d ' section krasnogorskoye

O poasna mista

¥ Vistvy
Primérni databéze -
= O zemépisny web
O = pancramio
D@ ‘Wikipedie
= % mita
% mista
O Ukazka
; D]@ Podnik
== sinice
2] Dﬁ Prostorové zobrazené bud...
O & zobrazeni ulic \ 3 . g ® 2010 Cnes/Spot image

® O Hranice a znatky A% AR y , DataSI10,,NOAA: U.S. Navy: NGA* GEBCO, : ?WGO )SIC
O B ooprava N TR N ).2010 TcnaMctii;:g-"-f .

=m0 & Pocasi - . =2 Image ©2010 DngnaIGFobc,_,t ”

AR | 9°11'53,56"S  36°09'03.667Z vys. -4495m Vy§ka pohledu 4142.68 km

tf'startl J |7 panevni analyza ”@ Google Earth @ Microsoft PowerPoint - [... | J 1 « 1312




sedi mi
ter 8n, N
me z i

K T

~

Torl|l esskl

konver gen
rozhr an?
21°botk ® rpesSr? IkTo
Try
ocnost
rgcr datso my
k em
Ou nebo oce8nskou
hl §,
mi obl ouky
nebo kontinent 8l n

voSen® pSechodnou
rychl 8

trench,
c k|
Ni caragua,

Sechodn
P § nvpe§ n(vlen turvanai rtcS bnaasgima)t i ¢ |

n
C
P

chil skl

Sumatr a

ukov®
magmat i
st Sednh

Lago di

o)
ma
t

oobl
dvnin

r
odl og?
subsidence

I
-
P
PS2kl ad:

P8nve

V
m
.
i
i

CCc
o)
o)
w— O
-0
.o <
(@))
-]
®— o
.0 o
c > L
R Y —
o > ©
a =
o . ¢
ol
O X «
o5 @)
o O
|EI -
po @
© O ,w
I =
No e
_C ®
Or— O X
Sx OO
co < €<
. Yo
T O
pMia
0w m
®E o
> 0O S
oOmc » >
& ©
5 W
OUhk
— T O«
O =\
OtrP

A zZa
v



Chapter 1 Basin Classification
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Papua New Guinea remnant basin
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Fig. 1.3a-c. Tectonic basin classification (Fig. 1.2 continued). Collision-related basins and strike-slip/wrench basins. See
text for explanation
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Fig. 1.1. The main compositional and rheological
HI avn? 1 e poundaries of the Earth. The most important
rozhran?2- compositional boundary is between the crust and the
astenosf & mantle, although there are certainly strong
compositional variations within the continental crust.
The base of the crust 1s marked by the Moho. The
main rheological boundary is between the lithosphere
and the aesthenosphere. The lithosphere is rigid enough
to act as a coherent plate.
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Fig. 1.3. Variations in crustal thickness across two continents (a) North America, (b) Eurasia, based on P wave

velocities (after Holmes 1965). Mountains have well-developed crustal roots, as under the Alps, Caucasus and
Pamir Range in the Eurasian section.

<

Vari abil n2 mocnost kTr,
g2 Se

Eurasi 2 ; (rychlosti

~

Vyvinut ® AkoSenyhn

(hl oubka MOHO) na
nz P viln): Hory (



Taven?
b§8ze |

ZmNDna tepl ot
(geoterma) a teplota
taven?z solid
mat er i 8|
Tam, kde se

(T,,) a geoterma dotknou,
nast 8vs8 mogn
parci 8l n2ho

kan§| 2

ei s mi |
| §gt D

~

| n2zxk,I
S ckl ch
P

p |
|t

s hil

y

u pro

kSi vka
oSt
t aven?
c h
rychl o

Temperature °C

0 1000 1500
1 |

5(l)0

—

2000 2500
1

i Low velocity zone

200+
oublkou
R1&gSovl
=< L
= Solidus melting
3 temperature for
600 mantle material
sofl i du
g
800~ )
pl|8§gtDn 2
2
S %OO

I T I

Fig. 1.5. Variation of temperature with depth, or
geotherm, and the solidus melting temperature for
mantle material. Where the solidus curve (7,,) and the
geotherm become tangential, partial melting in the
mantle 1s likely to take place, resulting in a zone of low
seismic wave velocities (low velocity zone).
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