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BASINS RELATED
TO CRUSTAL LOADING

Rocks & Sedimentary Basin Analysis
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Thick-skinned deformation is a geological term which refers

to crustal shortening that involves basement rocks and deep-seated
faults as opposed to only the upper units of cover rocks above the
basement which is known as thin-skinned deformation

dul ybid| Zeibilf plﬁg' i
o i) ol s .1
(ol Ol Jouiiy .2

Rocks & Sedimentary Basin Analysis
3/3/2021 Practical Radwan



COUPLED ™p &=
A| MARGIN N —

SHORTENING

thrust loading
and rapid flexural
foreland subidence

slab
shallowing

B NEUTRAL (O

MARGIN O ~ i

STASIS
___——nothrustloading
and slow, limited
foreland subsidence

DECOUPLED <::|

33
MARGIN A

‘::> —» sediment bypass —»

disconformity

EXTENSION no thrustloading,
f”é’b no accommodation,
Y1, and foreland uncon-
k formity development

steepening




i 0 35 Judh sl ol




0 15 S g g
=

3/3/2021 Reg Geology Pract Radwan



Rocks & Sedimentary Basin Analysis
3/3/2021 Practical Radwan




| g guilaig) WG] o oLl i Ll adig

Jhomial 9 ot i) Al i

A el il o 3 (0 et
Lister et al., Jbouill oo RS s dedhuteie
2001

Qb ) Lk 1 G i it b2 i )

cks & Sedimentary Basin Analysis
Practical Radwan




i g il (o el 3]
ot O i st | i . 1
(kd Pl Jomi .2

Conmtrneantal volgana arg

sedimentary Basin Analy
3/3/2021 Practical Radwan 189




et el | il g0 SHOFtENiNG suisid| dusl Jiudd | Gt (3206
: il | |2 (Gl g (gl il b 2§

deformation dgmii .1

& s utubid| 5f: g & metamorphism &llasimily .2

O yusinie | (el \Guinnl ot el 6 0kl rMOVErnent &yag .3
piyall 3¢ oo Aol deep thick skinned tectonics
Cntnb duiaii i § £0ui 2 O dein ] (b 2 5L G u.hall
N ;-H-" @

O yusintl | Gt y Ji@ -I.ug.ﬁi Ob wabi movement & ya§ .4
plyadl davall cibigmall & yodual thin-skinned tectonics

superficial wid £§du@ 3] ot 5kl gai bl (el
thrust faults

Rocks & Sedimentary Basin Analysis
3/3/2021 Practical Radwan




Ancient oceanic
BEFORE Tip of Indian plate crust

-

= TN YAEURASIAN
INDIAN PLATE "‘\ = uF'L.-!ﬁE

Very old rock, 2 1o
2 1/2 billion years old

Reference poaint

g Himalayas Flismg Tibetan Plateau

\—x\ == : ’i{'___q
S N &, E:'c.::;";'.‘é

Refarance

: L
cHnt cruat
P 4o N

INDIARN F'LA-TE#- . FL"E"TE




Continental Collision

As the Indian subcontinent pushes against Eurasia, pressure is released in
the form of earthquakes. The constant crashing of the two plates forms the
Himalayan mountain range.

Fault The Himalayas Tibetan Plateau

Continental crust
of the Indian Plate

Mantle

Source: USGS; Google Earth THE WALL STREET JOURNAL. |
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Piggyback basins (also thrust-sheet-top, detached, and satellite basins)
are minor sedimentary basins developed on top of a moving thrust sheet as
part of a foreland basinsystem. Piggyback basins form in the wedge-top
depositional zone of a foreland basin system as new thrusts in the foreland
cut up through the existing footwall containing the eroded wedge-top basins
In the old thrust sheet. The basin is separated from the foredeep by

an anticline or syndepositional growth structures. The piggyback basin is
named after its tendency to be carried passively toward the hinterland with
the old thrust sheet in response to the compressive forces of the new thrust
sheet. Sedimentary fill for the basin come from the hanging wall ramp of the
older thrust sheet, from the foreland orogeny or from the sides of the basin.

Drainage into the basin mass&omesfiiar bighn-pssociated v‘vm
shie€Ets'or the basin may be filled 7751 [Bff§ltudinal flows across the basiri:



https://en.wikipedia.org/wiki/Sedimentary_basin
https://en.wikipedia.org/wiki/Thrust_sheet
https://en.wikipedia.org/wiki/Foreland_basin
https://en.wikipedia.org/wiki/Foreland_basin
https://en.wikipedia.org/wiki/Footwall
https://en.wikipedia.org/wiki/Anticline
https://en.wikipedia.org/wiki/Hanging_wall
https://en.wikipedia.org/wiki/Orogeny
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Strike-Slip Basin - Its Configuration
and Sedimentary Facies, Atsushi
Noda, 2013

300 km

Plate-boundary transform fault systems. (
A) Alpine Fault (AF) in New Zealand. Abbreviations: HF, Hope Fault; WF, Wairau Fault; NIDFB, North Island

Dextral Fault Belt; HT, Hikurangi Trough; PT, Puysegur Trench. Faults are from [34] and [35].

(B) San Andreas Fault systems (SAF) in North America. Abbreviations: DV, Death Valley; RB, Ridge Basin;
ST, Salton Trough; GC, Gulf of California; BC, Baja California Peninsula.

(C) Dead Sea Fault systems. Abbreviations: DS, Dead Sea; GA, Gulf of Agaba; LR, Lebanon Range; ALR,
Anti-Lebanon Range. Plate names: PA, Pacific; AU, Australian; NA, North American; JF, Juan de Fuca; AR,
Arabian; NU, Nubian (African). All maps were drawn by using SRTM and GEBCO with plate boundary data

[30].

s, respectively. Blue a irection
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In conclusion, the perspectives of the Al-Ghab trough should be
mentioned. In the waters [rom the Pliocene deposits in the neighbouring
Icss subsided depression of Asharneh naphtenic acids are contained, in
some cases these waters arc of chloride character. However, both depres-

sions are too small in size and filled with continental lacustrine sediments.
This is nol favourable for oil prospecting in them. Older deposits arec
evidently dissected by numerous faulls and as well as the central part of
the An-Nusseiriyeh uplilt are hardly favourable for oil prospecting.
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Southwest Northeast

Lithology changes from
maris to more resistant
Surface faults sandstone and limestones
mapped here
Erosional depression
(see Figure 15)

Topography (m.a.s.l.)
888888

Fault progation folds
on normal faults reactivated
in a reverse sense
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Close to southern limit of Bishri Block southem No detachment surface here
Paimyride deformation bounding faults: normal faulting in contrast to northem

in Mesozoic, reverse in Cenozoic SW Palmyrides (Figure 3)

Interpretation of migrated seismic profile ALAN-90-10 from SW edge of Bishri Block in the NE Palmyrides (see Figure 2 for location).
Dashed interpretation is speculative because of poor data.
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Fission track dating is a radiometric dating technique based on analyses of the
damage tralils, or tracks, left by fission fragments in certain uranium-

bearing minerals and glasses. Fission-track dating Is a relatively simple method of
radiometric dating that has made a significant impact on understanding the thermal
history of continental crust, the timing of volcanic events. The method involves using
the number of fission events produced from the spontaneous decay of uranium-238

spontaneous tracks (Ns) induced tracks (Ni) are
cutting the grain surface are counted in the corresponding
counted in the marked area area on the detector
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Vitrinite is one of the primary components of coals and most sedimentary kerogens.
Vitrinite is a type of maceral, where "macerals” are organic components of coal
analogous to the "minerals” of rocks. Vitrinite has a shiny appearance resembling
glass (vitreous). It is derived from the cell-wall material or woodly tissue of the plants
from which coal was formed. Chemically, it is composed of polymers, cellulose and
lignin

The study of vitrinite reflectance (or VR) is a key method for identifying the

maximum temperature history of sediments insedimentary basins.
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