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Geomorphological Indicators in
the Modern Tectonic Activation

of the Atshanah Anticline in

Nineveh Governorate
ABSTRACT

The research addressed the mechanism of applying
geomorphological indicators in tectonic activation
using remote sensing techniques and geographic
information systems, with the aim of detecting areas of
tectonic weakness as a result of recent tectonic activity

water basins
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in the Atashana Fold. This was done using quantitative
standard equations for each geomorphological
indicator and relying on the water basin network,
which amounted to 41 water basins. Water and extract
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Landsat 8 satellite images. The results reached by the
researcher revealed the presence of effective tectonic
activity in most parts and basins of the research area.
The western and southwestern regions witnessed high
tectonic activity due to the influence of modern Alpine
movements on this side of the region. This influence or
activity extended towards the eastern side of the fold,
and the activity was moderate and weak in the middle
and north of the fold in the study area.
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Ranges Class Degree of tectonic activity

3

Bull ,W.B.and Mcfadden ,L,(1977),Tectonic geomorphology north and south of the Garlock fault ,California./n
Geomorphology in Arid Regions,P49.

A pal) dihaial SMf 255850 gl sdigal) @il (Y)dgan

SMF | Class

2 | Moderate
6| 0.68| 0.63 | 1.08 2 | Moderate
9| 263 | 2.19| 1.20 2 | Moderate

14 | 1.32 1.1 | 1.20 2 | Moderate
18 04| 036 | 1.11 2 | Moderate
34 0.6 | 055 | 1.09 2 | Moderate
38| 082 | 0.71 | 1.15 2 | Moderate
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T=Da/Dd
Da= represents the distance from the midline of the drainage basin to the
midline of the active meander belt.

Al i 1 el el Bk ) gl g el 0y Al
Dd= distance from the basin midline to the basin divide
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IndexTopographic symmetry factor (T)

Drange divide

/Cox,R.T.1994.Analysis of drainage basin symmetry as rapid technique to identify areas of possible
Quaternary tilt-block tectonics:an example from the Mississppi Embayment.Geological Society of
America Bulletin.106(5):574. .( by Husam A.M,2008.Pp.56)

o oanll Gae bl mo ) 3k 5 el Jldie i) ziaie s dadipal) aidll (S5 Cua
—: (Burbank,D.W., Anderson,R.S. 2001,Pp574). dalaud)l ¢l g gaall olal
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Ranges

Class | Degree of tectonic activity

4810.6 1 High
J§| 0.6 2 Moderate
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Burbank,D.W.and Anderson,R.S.(2001)./ jaadl

v




Y Y0 alad ) - adal! {¥'Y] Moxodl ASLuiYI pohall )5 Aol Ane

ailialy T oalshygonnll pigall miling il men (£) s

1 0.65 1.58 0.41 2 | Moderate
4 0.11 0.2 0.55 2 | Moderate
6 0.17 0.31 0.55 2 | Moderate
8 0.35 0.78 0.45 2 | Moderate
9 0.45 0.91 0.49 2 | Moderate
16 0.45 1.17 0.38 2 | Moderate
20 0.31 0.67 0.46 2 | Moderate
21 0.46 1.22 0.38 2 | Moderate
22 0.29 0.66 0.44 2 | Moderate
28 0.29 0.52 0.56 2 | Moderate
30 0.46 0.85 0.54 2 | Moderate
34 0.23 0.41 0.56 2 | Moderate
42 0.3 0.69 0.43 2 | Moderate
26 0.34 1.79 0.19 3| Low
27 0.15 0.78 0.19 3| Low
33 0.12 0.48 0.25 3| Low
38 0.13 0.71 0.18 3| Low
43 0.1 0.42 0.24 3| Low
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(Shahram  aaY) alsladll 3 LS L€l (gall ad)l) 5l Tapagl) ol (AF) Lise DA e (e G
—:Bahrami 2013 ,P918).

AF =100 (AR/AT)
- AR=the area of the basin to the right of the trunk stream.
Al Jhod sy el 2l ) gl gl Al
- AT=is the total area of the drainagebasin .
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Ranges Degree of tectonic activity

Higll
Moderate
< 57 3 Low
Keller,E.A.and Pinter,n.(2002). Pp125.

sl s Ao 2l g ) Jehg Alal) Gagall A gasil) p gail (Y) Jed

[lndcx Asvmmetry factor (AF) ..é}\
AF = AR/AT =

o .,

Keller,E.A.and Pinter,n.(2002)Active tectonics:Earthquakes,uplift,and Iandscape.Znd edition. New Jersey
:Prentie Hall. p12°.
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dou;al) ddkaial dblialg AF @ﬂj&)ﬁ&ﬂ‘ igal) malidy bl (V)dse>

Region AT AR AR/AT AF Class Degree
38 | 1.912001 1.27 | 0.664226 66.42 1 | High
27 | 4.709685 3.13 | 0.664588 66.46 1 | High
9 | 5.690385 3.93 | 0.690639 69.06 1 | High
2 | 1.496977 1.2 | 0.801616 80.16 1 | High
26 | 13.52289 8.27 | 0.611556 61.16 2 | Moderate
18 | 3.445372 2.12 | 0.615318 61.53 2 | Moderate
17 | 17.19565 10.93 | 0.635626 63.56 2 | Moderate
3| 1.113008 0.71 | 0.637911 63.79 2 | Moderate
1| 8.850095 5.28 | 0.596604 59.66 2 | Moderate
43 | 1.948305 0.66 | 0.338756 33.88 3 | Low
42 5.15786 0.96 | 0.186124 18.61 3 | Low
41 1.28321 0.56 | 0.436406 43.64 3| Low
40 | 2.122912 1.33 | 0.626498 62.65 3 | Low
39 | 2.264261 0.78 | 0.344483 34.45 3 | Low
37 | 2.398729 1.3 | 0.541954 54.20 3 | Low
36 | 2.372886 0.81 | 0.341356 34.14 3 | Low
35 | 2.275622 1.24 | 0.544906 54.49 3 | Low
34 | 1.620265 0.19 | 0.117265 11.73 3| Low
33 | 1.793278 0.88 | 0.490721 49.07 3 | Low
32 | 3.102586 0.91 | 0.293304 29.33 3 | Low
31| 1.701944 0.1 | 0.058756 5.88 3 | Low
30 | 4.784437 2.12 | 0.443103 44.31 3 | Low
29 | 1.473462 0.42 | 0.285043 28.50 3 | Low
28 | 2.537776 1.19 | 0.468915 46.89 3 | Low
25 4.49146 1.47 | 0.327288 32.73 3 | Low
24 | 8.614775 3.22 | 0.373776 37.38 3 | Low
23 | 2.391258 1.3 | 0.543647 54.36 3 | Low
22 1.69447 0.43 | 0.253767 25.38 3 | Low
21 | 4.056066 1.8 0.44378 44.38 3 | Low
20 | 2.116283 0.96 | 0.453626 45.36 3 | Low
19 | 4.396698 1.63 | 0.370733 37.07 3 | Low
16 | 9.514833 3.76 | 0.395172 39.52 3 | Low
15 | 8.672245 452 | 0.521203 52.12 3 | Low
14 | 3.382927 1.76 0.52026 52.03 3 | Low
13 | 4.093085 1.75 0.42755 42.76 3 | Low
12 6.18757 2.2 | 0.355552 35.56 3 | Low
11 1.708301 0.64 | 0.374641 37.46 3 | Low
10 | 5.698294 2.76 | 0.484355 48.44 3 | Low
8 | 5.790649 3.2 | 0.552615 55.26 3 | Low
7 | 4.052209 2.25 | 0.555253 55.53 3 | Low
6 | 2.329471 1.31 | 0.562359 56.24 3 | Low
5| 1.957084 0.86 | 0.439429 43.94 3 | Low
4| 1.116827 0.37 | 0.331296 33.13 3 | Low
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Ranges Class Degree
1.5 aaly 1 High
1.5 A 2 oo sl 2 Moderate
2 a8 3 Low

-R.E, Hamdouni,C,Irigaray,T,Fernandes,J,Chacon,E,A,Keller.(2008);/ >l

RAT 4 5158 5a gaa) il pigall Algll Ciuatl) il Jiay (A) Jga

Region | BS AF T SMF S/IN RAT Class Degree

3 1 2 1 1 5 1.25 1 | High

5 1 3 1 1 6 1.5 1 | High
25 1 3 1 1 6 1.5 1 | High
40 1 3 1 1 6 1.5 1 | High

1 2 2 2 1 7 1.75 2 | Moderate

2 3 1 1 2 7 1.75 2 | Moderate

7 3 3 1 1 8 2 2 | Moderate

8 2 3 2 1 8 2 2 | Moderate

9 3 1 2 2 8 2 2 | Moderate
10 3 3 1 1 8 2 2 | Moderate
11 3 3 1 1 8 2 2 | Moderate
12 3 3 1 1 8 2 2 | Moderate
13 2 3 1 1 7 1.75 2 | Moderate
14 1 3 1 2 7 1.75 2 | Moderate
15 3 3 1 1 8 2 2 | Moderate
17 3 2 1 1 7 1.75 2 | Moderate
18 3 2 1 2 8 2 2 | Moderate
19 3 3 1 1 8 2 2 | Moderate
23 2 3 1 1 7 1.75 2 | Moderate
24 3 3 1 1 8 2 2 | Moderate
27 3 1 3 1 8 2 2 | Moderate
29 3 3 1 1 8 2 2 | Moderate
31 2 3 1 1 7 1.75 2 | Moderate
32 3 3 1 1 8 2 2 | Moderate
35 3 3 1 1 8 2 2 | Moderate
36 3 3 1 1 8 2 2 | Moderate
37 2 3 1 1 7 1.75 2 | Moderate
38 1 1 3 2 7 1.75 2 | Moderate
39 2 3 1 1 7 1.75 2 | Moderate
41 3 3 1 1 8 2 2 | Moderate

4 1 3 2 1 7 1.75 2 | Moderate

6 3 3 2 2 10 2.5 3| Low
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16 3 3 2 1 9 2.25 3 | Low
20 3 3 2 1 9 2.25 3 | Low
21 3 3 2 1 9 2.25 3 | Low
22 3 3 2 1 9 2.25 3 | Low
26 3 2 3 1 9 2.25 3 | Low
28 3 3 2 1 9 2.25 3 | Low
30 3 3 2 1 9 2.25 3 | Low
33 2 3 3 1 9 2.25 3 | Low
34 2 3 2 2 9 2.25 3 | Low
42 3 3 2 1 9 2.25 3 | Low
43 3 3 3 1 10 2.5 3 | Low

abdgal Jglaa Ao alae¥h Ealdl (oo alaii @ jradll

RAT sl 55 sl 5 piisall (ilgal) st il quaa 5 (1) Aday

A2°4T'N"E 42°500"E 42°52°30°E

(75 s el gal
0 s g
pamm Aa Bk

3617 30"N

43°0°0"E 43°2°30°E AYE0"E

42°47'30%E 42°500"E A2'62I0°E 42°55'0°E 42°5T30"E

(ARCGIS 10.0 ) gealiy pladialis (A) Jsaa e alaeWh bl doe o 1 jaadl)




Y.Y0 pla )« fovall {YY] domadl dluddl pglall pg_)s.\ daol> dlxo

Igag duhall & cida Al daglshysa gl Clydisall dilgdl) il DA e 35 Las
Aglal) (ye Apgiall Cilgal) 8 Lasead LI i) (e Ghlie s2e b g€l Ll
Sl lpdall caas dihial) gy o Ju lae dildlaall duda (e dnpal) dugiall
Jladl
Gla iy

()
3ul<al (GIS & RS) aall clumll o) ddaall clsha¥) A ey dahyll S
Lilega clily aclgd el 5 danlll Gllaall 4asll 38 olal Je ddle
8 Ay 5 Ay il Lol 5 AlalSie

Glleall Lpdisi 5 glas N ol 508 Caaca @hlie Sl bl sl (Y
+daslsd)ga gand)

Loy sl dilial) ol Wolald DA e Lnslshysageall Clhdgall ¥ alae CsS (¥
gl 5 dupll Gisadiall asliall dain Jlad 35S

Slua gl

dlee Jagedl Aalida gty g Adladll Slagleall 5 llad) 5 AilKagaal) culusil) aladia) 8y9 e ()
pball e Lanhall Ashlll alaadl 5 lgall dalal dahall Azt Hlaiul Byg pa Ao aSUl) (Y
el g€l blas) ghlie e (i€l 8 dblas 5 dobuads ciladyy




1)

2)
3)

4)

Y.Y0 pla )« fovall {YY] domadl dluddl pglall pg_,s.\ daol> dlxo

References

Husam A.M,2008 , Atest of the validity of morphometric analysis in determining tectonic
activity from ASTER derived DEMs in the JORDON-DEAD sea transform zone , dotor
thesis ,university of Arkansas. Pp.62.

Burbank,D.W.andAnderson,R.S.(2001). TectonicGeomorphology,Malden,Massachusetts:Blac
kweel Science,Inc.Pp.574.( by Husam A.M,2008.Pp.56)

Shahram Bahrami (2013), Analyzing the drainage system anomaly of Zagros basins :
Implications Active tectonics, University , Sabzevar ,Iran, Tectonophysics ,608 ,P918.
Keller,E.A.and Pinter,n.(2002)Active tectonics: Earthquakes, uplift, and landscape.2™ edition.
New Jersey :Prentie Hall. p12¢.




