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ABSTRAC

The liquefaction phenomenon that occurs during an earthquake tremor was a major factor in the
damage to human structures during the FebruaB083, earthquakes in the Hatay region of
Turkey. In this region, liquefaction phenomena occurred mainly in the floodplain and the inner
parts of the meande(goint bars)f the Orontes River. With the detailed mapping of liquefaction

on both sides of the Orontes River and the identification ofd#p®sitionalenvironment, the
spatial distribution of liquefactioncourrences was correlated with the existing hydrographic
network of the river. Using th®GIS program 3.28.11, a detailed mapping of the liquefaction
occurrencesvas carried ouin the inner parts of the meanders and with the help of Google Earth
Prowere mappedhe lateral spreangs on both sides of the river. The result obtained from the
study is that the depositional environment has a very important role in the susceptibility of a soil
to liguefaction phenomenon and more specifically in the study heedatgest percentage of
liquefaction occurrenceare inthe inner parts of the meanders and at a distance of up to 180 m
from thefree faceof the Orontes River.

Key words

Liguefaction, depositional environment, point bar, counter point bar, Turkey, Orontes River
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LU, 3, Tl T 0T, 0, T 000, L x T 0, 07
e T __eAzttiderYZITI A
APFY. | SHAPE AT APEX
CODE OUTLINE DESCRIPTION RATIO [Huddlaston
Lo 1973)
Sia ﬂ One limb parpendicular to width of meander. 1:1 B2 — B3 m
S1b A e limb parpendicular to width of meandsr 23 |ca n
Sic ) One limb parpendicular to width of meander. Box-lke. | 1:2 B~
[+
_ £ |s1a = a One limb parpendicular to widih of meander. 202~
=
o
E g Sle /2 Cwerturned. Limbs are approximately parallel. 21 B4 ﬂ
bl I
g |s _/’”1 Owarturmes. 1:1 B3 m
S1g 1 Recumbert. 12 Azl,_laq n
S1h _//-Z Cwerturned. Limbs are approximately parallal. 1:1 B4 n
s /’_2 Recumbent. Rounded apex. 151 Bﬂm B4 m
S0a /\ Top is typically ‘pinched’. 11 o4 n
o -2 52b /\ Symmetrical. Close to 90°. 1:1 E2 FaN
g. =
g § S0 Most commonly asymmetrical. 051 |E2
[} VN
o
S2d A Most commonly symmetnical. Pronounced paoint. 0.5:1 E2 )"ﬁ\
S3a { ) Mot overtumed. Rounded apex. 21 B3 ("'\‘
Sib _g_z Sometimes overiumead. 1:1 B2 —,
S3c |: ? Mot overlumed. 23 B1 BEI"._-'\
m ol
g g 53d Q Sometimes asymmetnc. Rounded shape at apax. 21 C3 m
=
L] [
S3e Typically slight asymmetny. | B2
[
Sar /a Recumbent. Typically one straight limb. 2:1 B3 m
S3g f Cwarturned. Rounded shape at apex. Imegular. 31 C3 m
Sda I-'Ph' Elongate. Limbs are approximalaly parallel. 31 B4 n
2 s I-‘”_"- Limibs are approximately parallel, 11 Bam B4 n
= m — L
g E Sdc A Typically rounded apex. 11 |Ba B4
2 w _/" N
a & -, 4 .
8 Sdd _I,f’ \_ Typically skewed. 051 |83 m
Sde . Typically not skewed. 0251 | -
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Type sub-
Type division Description
1 1.1 Extensional (cf. Knighton 1008)
1 1.2 Extensional punctuated rotation [cf. Durkin et al., 2015)
2 | Smooth extension and rotation
2 2.2 Extension and rotation with one major directional change
2 23 Extension and rotation with more than one major directional change
3 ER| Rotation (cf. Daniel 1971] progressing to downstream translation
3 3.2 Extension then downstream translation
3 3.3 Rotation then downstream translation
3 3.4 Extension and rotation then one major directional change, then downstream translation
4 4.1 Expansion
4 4.2 Extension, then expansion is the most recent phase of growth
4 4.3 Rotation, then expansion is the most recent phase of growth
5 5.1 Translation with a straight form (cf. Daniel 1971)
5 5.2 Translation with a curved form (cf. Daniel 1971)
fi fi.1 [nitial translation then secondary translational movement in a different direction
fi .2 [nitial translation then secondary expansional movement in a different direction
7 71 Point-bar composed of recently sbandoned point-bar remnants
7 7.2 Only minor movement is visible from surface expression
7 7.4 Point-bar composed of a complex of previously sbandoned point-bar remnants
8 8.1 Selection of anomalous remnants of a variety of growth styvles
B 8.2 Remnant where the length of the scroll bar is dominantly preserved over migration direction
i a3 Remnant where the migration direction is dominantly preserved over the length of the scroll bar
Type 1 Type 5
Py s Transiation
Direclion of @ ? g Extension W
growth
T14 T1.2
T5.1 T5.2
Type 2
Transiation
/H_ then
Secondary
/J__\ Extansion Movement
T2.1 and Rotation T2.3 TE.2
T:fpl‘.‘ 3 Secondary
_ Translation _
| Ot oo
II@ |@1 = e
- .
T3A T34 1741 T7.2 T7.3
Type 4 Type 8
v Expansion ype Erosional
/»— reimnants \ =
i .;l F%E \ | I ' "J'I_H' .I'I,";; i
T4 T4.2 T4.3 TaA1 T8.2 T8.3
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Ju 70" o Antakya Graben ( Tari et al., 2014)

Era | Epoch Stage Formation g Symbol | Lithology Description
alluvium Qal pebble, sand, clay
> % traverti Q( usually pisolitic, rarely oolitic
gl & o ravertine . travertine
E| ©
f;; o= scree deposits 2 [ Qy angular pebbles and blocks
o - A
U . .
oM
O river | marine block, pebble,
o well rounded pebble,
'\"‘}o 4 terrace | terrace Qtl’ thl' SORTER: sa;d clavwilhpclbssbil
Q\° &) sand altemnation :
oo unconformity
) < E
o () : ime:
¢ | ¥ - sandstone, marl, clayey limestone,
g gé\ ©| Piacenzian Samam_iag vo\ Tsmd claystone, conglomerate
o Q\@ formation | &
(=}
: —
unconformity
Q M s Q(u
U essinan — L gypsum and evaporites
" coenoba
Tortonian formati g
ormation o Tsb marl-claystone alternation
¢ Serravallian =
& |w
& |E - Sofular | 5 T
- Langhlan : S| Tms 4 s;;arl.lg aiiliaie:
7z formation g with fossiliferous limestone
- — -
Burdlgahan Balyatag £ conglomerate, sandstone,
o R
— : A Tmb clayey limestone
Aqunanlan formation g poorly sorted, reddish conglomerate,
g = " '_""lf '4 1'[:‘ composed ofo‘phiolxlcqndnmamorphic
— l$|ak \ Tek 5 A unconformity
é& 7z Lutetian- formation §§. ¢ ———— limestone, marl, carbonate mudstone
¢ . b )
@0 = Ypl'CSlan OkCUIﬁT ' 5 Teo cherty, clayey limestones
E formation 22 T L bedrock conglomerate
— — o\ AL R unconformity ——————
(3] § = |Late Maastrichtian| Kalebogiaz formation f?(,m Krik [=r=r=r=r=t] limestone, marl, clayey limestone
L T O O s S — — e [ SRTLPTIYS S \
o) 00 )] 2 4 unconformity
S # || Massiriciian Kizildag | 2 epiophiolitc sedimen, pillow |
O 1ldag | Mof epiophiolitic sediment, pillow lava,
b C} F ophiolite 2 sheeted dyke complex, gabbros,
» 9 = heeted dyke complex, gabb
= Campanian P - tectonites peridoite
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Explanations
— fault
probable fault
elevations (m) (100 m interval)
u settiement
z B alluvium (Qal)
= H vravertine (Qt)
& [ debris flow (Qy)
E; marine terrace (Qdtr)
2 river terrace (Qtr)
PLIOCENE[ | Samandag formation (Tsmd)
“E’ [l sebenoba formation (Tsb)
g B Sofular formation (Tms)
E Balyatag formation (Tmb)
.| Kiglak formation (Tek)
EOCENE [ Okgular formation (Teo)

Bl Kalebogazi formation (Krik)
CRETACEOUS il Kizildag ophiolite (Mof)

36°10'N

., X779 7 B0 _Antakya Graben (Tari et al., 2014)
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