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Neo-tectonic analysis of Shushtar fault using morphometric indexes

Samani .B"*; Charchi .A? ; Razi Jalali .Y 3

1 Associate professor, Faculty of Earth science, Shahid Chamran University of Ahvaz
2 Assistant Professor, Faculty of Earth science, Shahid Chamran University of Ahvaz
3 Master of Tectonics, Faculty of Earth science, Shahid Chamran University of Ahvaz

Abstract

The effect of Shushtar fault in the northern Dezful Embayment cases to several geomorphologic features
that can be used to identification of geology and morphotectonic properties of the this fault. The
Geomorphic indices including mountain front sinuosity (Smf), valley floor width to valley height ratio (Vf),
basin shape index (Bs), stream length—gradient index (SL) and basin asymmetry index (Af) have been
calculated for determination of various tectonic activities along the Shushtar fault. The mountain front
sinuosity (Smf) index was calculated about 1.007 to 1.584 respectively in the active and inactive parts of
the Shushtar fault. The stream length—gradient (SL) index was calculated between 898.11 in the high active
tectonic and 242.8 in the low active tectonic parts of the study area. The basin shape (Bs) index has been
calculated between 9.62 for the very active parts and, 2.04 for the low active parts of the fault. The amounts
of valley floor width to valley height ratio (Vf) index show the range between 1 to 10.5 in the active parts
with V shape valley morphology and inactive parts with U shape valley morphology respectively. Also the
basin asymmetry index (Af) was calculated between 359.3 in the high active tectonic and 3.7 in the low
active tectonic parts of the study area. With application of the GIS techniques and the overlaying the Smf,
Bs, Vf, SL and Af data layers the area was divided into three different tectonic zones and quantitative active
tectonic zoning map was prepared for the study area. In this active tectonic map, classes 1 to 3 respectively
show the highest to lowest tectonic activity along the Shushtar fault. Results reveal that the Shushtar fault
in the central and northwestern parts shows the medium tectonic activity and in the southeastern parts shows
the low tectonic activity manner. Also results show the high tectonic activity in the some northwestern parts
near the Shushtar city.

Keywords: Shushtar fault, Dezful Embayment, Neotectonic, Active tectonic, Morphtectonic index



4# v |\ﬂ)l€4\\'o)kﬁ~‘¢)l€>_'dl.~“;>'umﬁjutl¢é

Sl 3 AU sleep 5 S s o b 55 )l
C_,a-L...A).sAf.\j:dea W)JQJ::&?@L ETEE
33 Cewl r}‘}l} 345 o asls L@JTA.: Lg}).‘}s)}»},j
s 55 Jelse opl ST ol e Siuy Sladlas
G Lo s 1 ety Slalan 1ol 53 545 4 S
s Sledl sy g adles S e Cow)
J.«f ol o 4.:>">j3= J.f_j.:T le.h—w? BE) 61>L.~
. . . . é /~ B3 B3
Ol Ol 55 5 g sl o8 51 (S ss
Sys0 e s sl o8 s 1 0 SL oS es
5 oslimal b addlles cpl L3 Sl 4 5 15 s p
lo S Dljor (o) 41 (i Sy gla oL
Gl i Jo e a1 i 3 e e

g;.w‘ ol 4:9-‘.5].!' db—hﬂ)}” C)L'I.w‘ s_)JG B

S D90 & yus

=

Jsp3n Salily s Jld amals p3 2 s i
Gl g b Sakily ol eyl )5 s
dmiio ad G b Jlos 53 1y o S5 03,5 55 o A oS
03 3dows (Alavi,1994,2007( 555 oo Jold Ol e
FYONW G VNN SLslae o e b asdlas ) s
33 S, FACNF B FAT O Lol ae Jsb s Il
Ol 5 Obiul 53 03,55 e w S15 Slaas La S
SE Jles Jgjs (Salslyp s 0lnl o sy
L35l s e kS PO o dsb b tss JuS sl
AS h s g i gh Ol gh Soysls SIYVIN ogas
S LgLasJ_.f Jé.b Al J_..f&l‘ .0 Jg_ﬁ:)
Dlomio i gl S ozt o S5 02555 0
2 2 S8 S lel s Al o b lysl e
(ol Ll Ju S pl gl 1) 53 Tols ailate
CAANS Sl s 635 2 (0)l5318) )T 5 0Lt

) 0l a..\.?b J..f(a)\_x.)jjé)

-

o0

el glaslas, by Ol 4wy

s DY 56 S (65515 5 6 b5 glae s
555 Sl | Sols 8 (168 4.l b S 513
2SS il S S gl e Ol slaslusy b
LUl 53 Ol o oS 1 (6l 3 SSleb 2
ok 53 AL e Ol (Lo s DI o ol L
b o8 ol 5 Al Ol 50 05755 g 35150
oslawl Cole ey 8 by Sl oy Oladllas
Shestazal b Ly Cole o) Olalas s 554
o Gslasy 8 5 Sl s G- Sl ST,
4 2LlRr DL S Gl Tesls b 5 b))
Coale s &gy 5o 25 681 s S
ool (Fossen, 2016( .35i o asls, O OIS >
b b Ctle ) 5 Oldlas S Sl Jb s
s Y 51551 095 5 JBla=( s 5 SN 5b
5 (Twiss and Moore, 2007( & s o Jolis | wlis
S 5h S e oS b Jolge 4 Sl e
b oS Slulr LS s 1y 5505 b 8 s Tes
(590> S5 0 ST 5 oS wuis Esl
e (K355 55 Jalse JSE ok Calgins 5 e
(..tgdu‘\su;\gﬁ_;,'u ) Ly 358 o e
;ﬁféurﬁjdm\wjﬁjls‘w\c}uwj
a Jolse 5 bay,m Gaddllas 4 e ()l Sty o
s Il 5 e 3 0z 53515 500 T 0T 525
AT 4 by logae onj ) g 53 5 s
O o (olpsS bl pw) ey O~
S8 T ardllan ol s il Do b 5SS
i e by Sl g e b Cole 4 SLL
onb 5 S GSdPoses) (il s sl
L pns o S 5 s p 3 K05 b Sl bl e
Jolse S s s lasg 5 Jolse Jpama



Snshosn Sl atl leslinal b 2858 Ju8 Cotlu s Joi | F 4¥

49°0'0"E

32°0'0"N

31°40'0"N

037575 15

[Q7Jss7158 Sges Y]
Sy L5l
[Ax SoBl L5l
o S
Il L5l
B o

200N

31°400"N

25 30

49°200°E

adfllae 0590 dilaio (b a0 4 9 Ol e DEM poai (59 ¢ yjligd ™ Cadg i) . S0

s b Ol oh ) slate 4wl 3 Bl e
S agysn bl S ol ays 8 b
JoE S L Gl alol o 28 55 s JuE slael s
s K anlan pl 5y ool Sl aCeml 0dd (6,5 05100
ssbies b eyl cpl 51 eslitul Hs e s ) s
m,\oTw,'uL;ug;.su.,;J.,f&“u,r@
3 asdllae ol Golal s 5 (sl cpl ol s e
sali Dl A5 ,le 45T U eslinul (S e ghy g Lasle
Gl Cans e ls (SMA)' Oln 587 Gliy 055 ey
SaiS pasls (VD) Ths gl 4 ohs S
s (SL)Twlssg, Job 0Lsl S asls (Bs) as s
ol 02 (ADS S gas e D) pde el
S oV S L (b)) pi)) el I oo
ol el 03 8 eslinal al glaad g sl

= T G 36 5 ol el slaasds és

Stream Length-gradient index .f

Basin asymmetry index .0

&&5)5.:15.0

)6/5,59)}.& <la u&b)‘ o;migﬂjg U‘i\ BE]
(eoldim ) 4aE (8 Cu:)‘ Joe Lﬁﬁf)l{ 4 b
Calie gla iow 5o (ol e Slled Ol (o)

S e & T Sl ol w2808 S
Sllas plowil pilis gle e sl Ol
S eslel gy pl G Al Oley s auia
Olgn O350 5 o 30N 812 6 50 52550 Sla st s
Sl il ol el o Sl b
Slllas 480l el 43 Jpens oy bl
3 an 3 S s se Gl Gla el (6,8 eI
e o8> 5l adlate sbaigy lg 5 S amlis

@m} 63 gl>ee ‘s'gi BE LS:'>L'~ wﬁ)y L;LAC'_.;M&Q

Mountain front sinuosity .\
Ratio of valley floor width to valley heigh .Y

Drainage Basin Shape Ratio .



4# o |««,@4\ro,u‘¢,%du‘&uy;uw

(SmOOkus S Sliy @55 ma el alsl o
2 ((VDsys g5l 4053 S (Sligy S sl
sk 0Ll E arls (Bslase Saus
(AD) 2585 4 0 pde Lals 5 (SL)abs,
@S 55 G 5 s osm pbsd oS sl s
SIS b bl e el i ol sl
aids ol LDl plo 4 Odd o35 3L 5 odd S 5
(ST slag 5 5 Koy G028 ¢ ol sla Ju8
3 50d gedein dibie gl ) gle ey Sl glaes,
OLSer 5 K8 AN OLry Sls s, s)
U K 55 Clab s 435 Sl aesy ol (VYA

RS SLI-
(Sl oS Sl &> 9 g

s 42 Ll (0 Qln S )3 (2l (e led

G2 5 (o Ol Ol 7 agr 05 5 gy et LS
s atla ol polie gl e b ola g
o2l ol ST YL Ol jee Sl 1L ol K 5ke w0
sl ladul B 550 s (o B s bl PalS
Do s Qa4 B S (o iy S b
Aol o5 o sl Sl ol Oy (b s s S
@ Oltwn S Ls.;L:..:H..;}@i.(Lewise etal, 2017) .
Keller and Pinter, ) Cwlodd o o5 ) abasly &)y g0

:(1996

Smf = Lmf / Ls (1 alasl )

St Jsb Lmf Obewn S Sty o5 oy StS

aals y3 et in glalodl g ala S Job 5o Olwa S
ol Eml Ol 587 Sy adte Lo J5b Lis 5 OT
b b Bl e Gl o 05l Sl sl
Sl 5 O S Sty o b Glas O 4 le

@m;ﬁmdu@uﬁs@| q&b@:’-u e

g, 4l adsl S8 Ol Hb g ool ey
Lo obasi jl oslisel kb .03 8 dalg 515 s,
Lol s 85 Olpe p SYL SIS S8 &y
Clatle 5l e p Ok adE e 53
3 asial U (g kS OxD sladt 5 oK pnss
a8 o8 o3 gt 53 Koo ST s has
E i s, S o Ll ar L s S
3%MJ;YQ6\J\:J~§Q)5@):°MT¢M:4{
walS s aalad Olje Sl oS 51 B8 Aol L
Gl sy IS Sl ekl b Colg s Al dales
35 Ju Sosline gt le a3 gl Sleb O s 3l il

Sl odaT 53 a2 a5 OT Calies gla ide

W)
eolide d 4y 5o g owlidio] Jme; ot lame ) Sy
ol bl e g b Sl e Oladllas ulal
L ,& (Bull, 2008; Burbank and Anderson, 2011)
Jsb 5o &8 L3 Ol 0l a5 oS 0o 1 lasl
08 55 )13 (e e Dk o st Jl iair
s e=li  (Keller and Pinter, 2002) Jib
o) s ke 5l a3 (Sl oy 3 S35 50 55
@5 S 4 gy Ghle o b3 1y A5
GLatd I e & CUEIOT ()5 00 sloosls 5 L 4o
Keller and ) 4T oo Cows a5 gloylsale s slad 5 oo 53
5 e (WA O SKes 5 5o ¢ Pinter, 1996
S o gen; G Ol o 350 sl el
Al Gledhe (sla g 53 1y (Lo e slac e
5 dbaas (Jld (g 4 1) dilaie Oy o 5 35T o0
Gl el Gl e (B 5 S s S 2
NN peme g ml s S5 4 el asl S
(Kirby 55 o0 Jool 6T 51 (S 51 Jool sl b
and Whipple, 2012; Gaidzik and Ramirez, 2016)



o i L s i1 P

Il U bl 1/1>Smf>1/0 of oS 5 Jle
Jl L bl SmE> 10 o WIS 5 Low e SO
bjoﬂﬁb\d%wﬁ&ﬂa.wl{@?bwj
By ‘.}...f v.lé_d -3 El Hamdouni et al., 2008
S0l ¥ 5 S s S sSS cudles o8 W s
v ey s s Smf s Lmf dLs 5l ¥ Jgu
S 8 5315 Ol S ager Cals sl Sd
slazal 53 Smf Ol a5 Hls gai V Hlsged das o 0L
o8 3 e la ol e as e Ol 1) i sd S
S Gl 53 VOAF B Jlé Gble ja V/o 0V 5l 2 by i
CES A s Y S el o e (L

wj‘rfé;uwjggwem;ou;pﬁ JuE
SbY 5 S el olehdo sl T4 Ju 8 5,0 Cog
o3 Sl odims 0L 5 4 JuE G g

At Yl e

Bl e by 0diS 3 gdous Jlb |8 K Gilate
V5 dled S pSS L ad e Sln S ols St
S s plie (511 5 035 aitaue b ¢ ST
b g b il alS STV g5 Sl
Fhpar A OM e 1 o ol b gl
3l o A1 8 Smf g eu s Sl S Sty
Gl ii g5, 5 Sl Lilg s Jos ;5 Smf
25kt 403 5 alons lpp G WS b SIS 5
Gb Sl S Gl o5 5z el (6,8 o1l
oslial b g 3 8 (aintie b pd Ju o3 g ¥ JS
aii Global Mapper g 48, ol )l Jde 42 3l
4 adlas 35 0 aibie Jamea )3/ Ve e e sl S e
2313 8 oy Kb 2 glS0 550 slal b gla J sk
35,5 Jania S s o blE Are Gis Lo
Sleslizwl b g pund Kb a4 by o Smf Hldis
aids cabais 0T Smf s Ls jlids 5 abois 0 Ol
iy e V gl 33 8 s 5 SIIE 5y iy
Sl SMF>V/Y ) 5" (E1 Hamdouni et al., 2008)

49°15'0"E 49°25'30"

31°58°30°N

31°48'0"N

Legend
— net1
~— Sushtar Fault

K D Study area

Extract_jala1

31°3TI°N

mﬂlh5”
- 0N

—
Low: 0

H4FON 35830°N 90N

31°3730°N

48°4330"E 48°54'0"E 49°4"30"E

49°150"E 49°25'30"

AT Cuxdgo of yob 4 g Jud™ § Bl ol (SNy 4C DEM yguai oY . IS4
o8l gg> Jb 1o ox ool



J‘ v |*Q)ng¢\\~e)ucrﬂp;dbc£;'-b&g)’uu.aé

350 NW SE
3.00
2.50 [ ] Vs
£2.00
S 150
Y S
1.00
059 I ‘III‘IIll' ‘lll B oros

0.00
123 456 7 8 910111213 14151617 18

g S Sinl 30 Sliuddgs  Slin o (5 w0 Il Ol 1) L s13ges

.(E1 Hamdouni et al., 2008) Smf a5l Ol wlelp ble eSS S wled Supmd ) . Jou

Jub Jibaos Jus 3ol
V/0<Smf V/0<Smf<y/\ \/\>Smf Smf Ol ;.

Smf a5l (soud dwilme polio:¥ . Jou

Class Smf Y X NO
Y \/0F FA/A Y/ 0 \
Y Y/ % FAIAD Y'Y/ 0 Y
Y Y/fA FA/AD Y/ Y
Y \/¥7 FA/Q) Y/ s
Y \Vidl \7YAY4 Y/ )
Y \/#Y fA/A% Yy/4 #
Y \/A¥ a7+ ARVAYS \4
Y \V/YO f4/+ /489 A
Y V/¥Y fa/+% ARVAS q
Y \/0¥ f4/. % Y\/AVY Ve
Y \/Y fa/+% YV/AY ARl
\ AV Fa/1Y YV/AY \Y
\ VN AAYAR] Y\/VA \\g
Y VY Fa/1Y YV /Y \F
Y \/¥% fa/1\v YV/vY \0
\ \/YY fa/\v Y\/#4 \#
\ VY fa/xy ARVia \\%
\ V0 fa/vY \nVids A




G rnsssm Slaas s Sloslinal b b pd Ju8 Cole a5 Jows | A 4¥

IPHWN 290N

40N

g TN
[

4 1
EX

NN

N

---------

Obudgs” Sliw w9 gu LAl (Gisdigy 445 (1. S
Ol g™ Sl 039 g0 LAl S 448 (&

5 Jsb yldis Arc Gis Lasws 53 5 L3 S Tl A
i F S s s (oS oIl s g e
Soslizal b s o 0Lss |, Dem i ol 71 s
Bs s JS i el luis Bs=BIUBw U0 3
/7Y 51Bs Leslih jldas Al dvloes 45 > a6l 5
L bl 5 /0¥ ltiae b dibaie Jlad by Gblie s
Vidoder il o e oS (L e Solad
sl Ghle (Bl ) slal b (e
I, (El Hamdouni et al., 2008) Bs esl_5 §l ;.
BS a5 s Ko astli jislis F Jgde . das e Ol
andllas 5 90 atbie 55 Lo ) sl WS
wo o S8 jasli o gas ¥ Hls gad s e Ol
IS et s (guuag aik . das e OLE |, BS
ol 53 5 b e 5 IO IS Gollas (BS) 45 >~
Blas (BS) i s S ot L (g oINS aids
Cd Gl ol ol p 3 e 5 00 IS
L;L«;:sua.wouu_pfwadmduﬁrw
Sy it s w g UYL ol e
b omly bl gt (5l 5 Sl Lgas oS

(Bs) 4og> b asli

o JSb Sl ey 4 b (5 ey S
Ol ol ool Sheslamal b s yd oo o 5
35 Js oS Larls S w ) as e S

Y abaly &y s 4 45 (Keller and Pinter, 2002)

12 g oo drles
Bs =B1/ Bw (Y aatly)

Slma Joea S Bl ab > Jgb dbasly ol 5o

OT (nsosd) el o,e dal o VLG (s
OT i (nf 8 3 &S 03508 = o 2 BW
b5 SAES L Glaa s sy b 6,5 oI
Lol gl ey Jlad Gble (golliS e e
$Snzopnls 4 0T S wibte b Oloj i &
WJs glaas > F 51 5B L olbas s> 555
5 Jbaas laas s FU Y 5uBs b sha s o
Jinb b ba s ¥l LS Bs L sla s,

g p G e

Lo y3 4 o JSG Latls ¢, 8010l gl ,
a5 g caakae Dem | oslar_ul L Global mapper



J‘ q |*Q)Lga.¢\\~e_)ucrﬂp;dbccﬁ>'-bwjuu.aé

48°54'0"E 40'4:30"‘ 49°15'0"F
N

31°58'30"N
T
31°58'30"N

31°48'0"N
T
31°480"N

Legend
= Sushtar Fault -——

025 5 15 20

48°540"E 49°430"E 491507

31°37'30"N

g Juf Bl bl Gabg>f . b

(E1 Hamdouni et al., 2008) Bs s O30 wlol p 3bln SgiS S wled (Suismmdi ¥ . Jou

Jub Jibang Jus Bobo
> Bs =< Bs <y < Bs Bg o'}&e

axdllan 850 dikuin 3O SgiT Wl WU 9 Bs dog> K sl polic . Jous

Bs Y X No Bs Y X No
AAT fa/:v Y\/AV Y¥ Y/YY FAINA Y'Y/ % \
/A fa/+% /AP Yo /YA FA/VA Y'Y/ ¥ Y
Y/YY fa/.v YY/AO Y& Y/av FAAN Y/ ¥ Y
Y fa/+4 Y\V/AY Yv Y/¥Y FA/AN Y/ 7 ¥
Y/AO A aVAR Y\/AY YA O/AY FA/IAE Y/ 0 o
AL /8. YV/AN Y4 Y/¥4 FA/AY Y'Y/ 0 #
Y/\o a1 Y\/A: Y idAsd FA/AQ YY/f \4
AL fa/\ Yi/va \ Y/YY FAAN? Y/ A
Y/0% a1y ARVAAY Yy O/AN FA/RN Y'Y/ Y q
Y/YO fa/V¥ ARVA'A% Yy Y/0 FA/Q Y/ \e
/4 a1 ARVA%4 Yf AVid1 FA/AY Y/ ARl
O/A¥ fa/V¥ VYO Yo ldAxd AN ARTA 'Y
Y/oY fa/\% ¥\/VE Y7 Y/70 FA/QY ARVAN \\g




Sresh)sn slaesls Sleslanal b 2558

by

\7A fa/\v A\RVA'AN v /0 FA/A0 ARVANY% \¥
A7A1 fa/\¢# Yy/VY YA b/avY FA/AY VAV Vo
AL fa/94 Yy/VY 4 \vAsd FA/44 ARVAT \¢
Y/oV Fa/\A YV/VY \ g Y/FA Fa/e w4y Vv
f/va Fa/\A YV\/Ve 14 ¥/2Y fa/+¥ ARVANE A
Y/ 7 Fa/\Vv Y\/#v Y Y/ f fa/+ ¢ AVAN] AL}
f/\0 fa/Y. A\nVial \as 3 fa/+¥ YV/AQ Y
Y/04 f4/14 Y\/8¥ ¥ ZINY Fa/+0 VAN AR
\d Fa/vyY \aVigd o ¥/0A ¥4/ ¢ YV/AQ Yy
Y/¥ Fa/YY Y\/820 \id /Yy fa/. ¢ Y\/AA Yy
1
: NW SE B
6
4

7\
¥ s
|I|||‘ Wl |||‘ Il *

4 7 10 13 16 19 22 25 28 31 34 37 40 43 46

(Bs) 409> K0 ol 510905 Y slages

48°43'30"E 48°54'0"E 49°4'30"E 49°15'0"E 49°25'30' 48°43'30"E 48° 5’\)"E “'4:30"E “'1?\7‘1 49°25'30'

32°90°N
32°9'0"N

31°58'30"N

31°58'30"N

31°48'0°N
31°48'0"N

31°3730°N
.
31°3790°N

&
]
&
&
g
m
g

48°4330°E 48°540"°E 49°4730E 49°150"E 48°540"E 49°4'30°E 49°150°E 49°25°
0 4 8 16 24 32 0 4 8 16 24 32
- il -

(Bs) 4bg> b sl (Gokis M5 4l (2 9 (BS) 4o g b Ll (Sisdigy 45 (110 . b



4# \\|««,L@%‘\n,u‘p%du‘&uy;uw

Shigpeds O Jgikor el e iile U sloys
VI (as b Ol bl Gbla (5l e sl Jled
# Jgd= A o 0L |, (El Hamdouni et al., 2008)
DLasty 28 5d Ju8 VE o bwe (sl 05 slo el sl
3 VE asls odd (6,5 051l alie ¥ ls gas . das oo
IS a5 s e Ol ) 25 S sliel
J—S5 4 plaanl 1T (61 VE oL Jls goi oy U
0y3 sl ey 5 (Y JSK8) S sy s s
i |y S Jlab e b b Gblie O oo i o
ALD g (GULdlg il 4 o 5 Al VJ.(.L.:I:
03> i)l 4 )3 s S 5,8 S iy IS
El Hamdouni et ) (e 295 51 o3l L (V)
Caud &SV i bl s das e 0L (al., 2008
Sl b ga g Bl 1Y WIS s 8 U b el

Asbgn o8 Jsb s ol sl e

030 S5 4 033 gy I 2 8 S 2L

Vabl) Soew glil e 053 oS Slgy o
(Bull, 2008) ol 0ol 0L

(¥ aly)
VF=2VEy, /| (Eld- Esc)+(Erd - Esc) ]

sbg VEwOT glis )« oy S sligy Lo VS
)Cﬁw‘)w Lg\.ha)\x: CL&')‘EldjEVd)asbdf

el o}bdsﬁw‘)lESCJ V.&A.:w ef))g_;g-

cadllan 3 n ailaie ga gy plis )| ke S oslizl L

Iy ey ( ol slaanl )T 87 ablis ,5 VF Lasls
4.—uwl=s Global Mapper ,| ;! SIBE Lo 5ol Chs
Q;\?L;\ﬁVfua}'uwM;,yu,w,; ..,b_sjf
dnlomn 2055 8 slttel 55 Ol S agr 4 &S0
ST K 55 6,8 o3Il o s Cond g0) 5 S
G‘Jﬂ’)fdh°;’}|fﬁtﬁ ?Jgj;l-(k;eﬂ‘ﬁu\.;
25V Sl e ls cpl lie das e ol ii a5 5
Jbé e sblie 531/ b SV glaoys bbb bl

(VF) byl duwlone Cager dilaio 50 392790 (S 08 (5 9 3 (o0 & qblio :f . b



G rngh e Sl e ls Slesliul b i 5s 8 Citle s o

.

(El Hamdouni et al., 2008) VI a5l O w0 (wlel g Gblio S5le o) SIS (Soispmd 10 . i

J&b Jbddess Ju Gble
V<V \SVI< /0 /O<VfE VE 500
VI osLs o daslo Sl 3# 9o

Class \% 1 Y X No
¢ v/5 FAINY Y/ 0 \
v YV FAIAY Y/ ¥
i LA FA/AQ Y/ v
g /Y FA/QY Y/ ¥
v o AFAOFA ¥1/9A 0
¢ A FA/44 *1/48 §
¥ o F4/0F *1/49 v
v \/F £4/40 Y/AQ A
¢ v/5 F4/+V YA/AY q
v Vo0 £/ LAVA Ve
i V/A £4/10 *A/NE "
v ¥ Fa VY VY
¥ | (VALY ¥V Y
¢ | F4/\A Y1/54 \F
v VA £4/4 *\/5V 10
¢ Y/A £4/Y) *\/5% \$

12.0 NW SE s
10.0
8.0 [ Rt
L 6.0
4.0
SR 111101 /10 BT
0.0 ' -3

1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16

g 8™ Slinl 18 VI jaslh ool (8 w570 3105l polae ¥ . slog0)



4“ V¥[8 Hle Y ol oo o (sl e anllla

agrE0E
28 3

2
—Hilomatars

ISEIN 290N

BN

& 3TN

(VE) 038 S 51 4 038 sy U&7 (248 Cosmd (Shsdiqy 40 (AT Y . o
S5 el el bl g (V) 033 SLE51 4 033 s Ui (230 Comd (S 8™ 4885 (&
Dy (0 3B el (ST Cllad 00 30 flgd JuS alasl

(Hack,1973,1982( 355 o 31 5 5 5 5 K Cunglie
A3 5m 03 9domn 6 gl 055 b0l 8 s Lt

(\*qych_jﬁ)@‘aﬁd{_ﬁf@bgb)y@

SL=UH/AL)/L  (¥fdal)

23y A0l 8 Larl s oY g 5kt o

glsyl o) die Sl andlas 5 5e ailaie sl aa | T
Ry ! A Mapper Global ,/;3lp i ;> (DEM)
éuu\ﬁT,&us,l Py dbe Sleslii wl b e
b VF )3 asli ol B sdaly illae 5 od 7 Szl
ol glaanl ,T 5 ol 45 andllas 3 ) 4o 4ikaie
dloms (Y JSC2) il gas oo 1) Olin 7 I s
Ol anl 5T Job blas 51 5 A JS i s
P VRNV P G | P L§~‘3~1¢-:—“~55 V Jade das
Dehbozorgi et al, SL( es-La 0l wlowly Gbls
Sl odd anlos polan A Jgdor s e OLES T, (2010
¥ 13 e s o OLas |y 6l g,y Jsb-0Lsl S Lasls
o3lil b .das oo OLis 1) als gy Jsb-0bsl § asls
Slp e ) S GIS Laes 55 2L05)5 @l 5 )

4 JSK8) W 8 4 SL jasls 4 5 ond aibate plas

$-89) Jgb b AL

3l dadw 5 edialilis lstn g 4SKs

4 0TS o 5 oml Glegd o i (25 s L
53 b b YL Glees o s e | Sle i e
Jsb ysaal T oy cr.lé:.a e syl gl ng,
53 ki JIBIL 5 Lle e SL Sub slsy, et
45 o dmmas s bl or RIS 0L S e,
Al 53 i e S S5 b 0L IS S Ul
SV 0Ll E e 1S5 s a3 e 5 bl
QKJ,,;E@J&uau;,).w;rﬁdugﬁ
ok by 9 SSUI Ol s glyls A e e
Sl ) Do 4 S glaalsy, LAl
LOT o 5 457 25550 sty ool (SaaT
Snow (.daas o OLES [2d SUB Ly s Ol ks
55 o KeisT > ol b (and Slingerland, 1990
Sl b giles oS Sljonga albsgy fdyp
Al e Jled Sl ey 0lilST Ol 3415 (654 52
4SL el Conl ol 595 O,u8 LSL e Ls
S b ol S| ol oy JUET b Dl s

c&g‘w Lﬁ;}L—"" o) 6[.&&:»:5\&3 Je.fb) L;Lﬂ))l e



S sby s Sl patli el byt L8 sl sy o

v by

sh2

comly Sl b (S S5 4l o ailais i oy
S IS 4 ol 3 5 e VU 5 Lo e
S bt gl & Ju8 (el s el o
L owge SoaSs ol gl J_..f;f
(MW o SB) B

EL( oy bl s ool cpl Slesliul b 5 (Call

Cles b 54U ¥ 4 azkis «(Hamdouni et al, 2008

ol ldie (04 S) dd iy WIS ol e

80

60
80
60 40
40

20

0

1357 911131517192123252729313335373941

Shi1s

150

shé

“\\\’v\

Shil6

1 4 7 101316 19 22 25 28 31 34 37 40 43 46

100 \x\,\\

50

0

14 7101316192225283134374043464952

45593 o blio H 5 5 Ghaled A . IS

(Vo) ( T3 08) SL Lasld O3l o ool  3bolin Lo (303 GBIl (S 1Y . Jou

135 7 9111315171921232527293133

Ju 5

Jubaos

Juwé

Gbbs

y..>SL

O+ +<SL<Ye o

8++<SL

SL Ol

409y Job-Obal F alh (8l p oud dwlme Sl A Ju>

Class SL Y X NO
Y YYY/A fAIVY Y/ 0 \
Y foa/vo FAIAY Y/ Y
Y faA FA/AQ Y/ Y
Y Ye%/0 FA/QY Y/ ¥
\ YA AFAOFA ARTAY [
\ ASA/N FA/A4 Y140 4
Y for fa/-f ¥1/4) \
Y \narid fa/+0 YV/AQ A
Y YAY/Y fa/.v Y\/AY q
Y Yvo Fa/y ARVAAS Ve

ol A o it o7 SO S5 Sl L Gbe s



J» \o|M,Lenh,u‘c,tﬁ.dmgsuw;uu@

\ V- AAYATA YV/vE AR
\ O \RYALd ARVAAS VY
\ oy fa/\v ARVAA Y
Y \ngdl FaNA Yy/84 \¥
Y YAY/Y Fa/14 Y\/#Y A
Y Y AQ Fa/¥) Y\/88 \#
1000 NW SE

-YQAW

800

600 Y e
@
400 B row

0
12 3 45 6 7 8 9 101112 13 14 15 16
439y Jab-OLal 5 aslh 510005 :F . 5l0g03

48°4330°E 48°540°E 40°4°30°E 49"150"E 49°2530"E 48°4330"E 48°540°E 49°4'30"E 49°150"E 49°25'30'
N T

‘TL

32°90°N

32°90°N
32°90°N
32°90°N

31°5830°N
31°58'30"N

31°5830"N

31°58°30°N

31°480°N
31°480°N
31°480"N
31°480"N

f ¥ :
hﬂemgn:lwu & :: §
Glg; Jeb-0bdl 5 jaslh (Suvdig 4id (1A . K
4395 Jgb-0bSl 5 e s S N 4B (9
NG| Wb Aawda g ji.“ 6‘)‘-’ T.JLG &._& AJL_‘_@ Gf&hj ‘54:09’ Q)lﬁ? fu’qﬁ uﬁ&l:)

w;jucf&&uogu@ﬁojww&u
Chiols b 2805 s ol 53 5L
o Ol pe Lt el Bl a5 S
2002) UL o dmloms b0 alasly 5b 28

Q)Hd;gqx\j@sjjgh&,_iduu
. = . -
S Coso w R s (oS Doge b pr 338 o g



o o il 25,5 S e i 7 G

O pde yast b 5lie 0 sl Sl eslizul L it s
D b Al S b Sl (S 4l
Sie b ailate e by bl 53 ¥O/N¥ SIAF oL
.\_MLG»,.M‘.SGQ\_.» o Cllad b gble 55 ¥V
Oljee bl (5l poe ) (Slgrdlod (sl 4 Jguber
Aas e 0L | )El Hamdouni et al ,2008) e=L3
S 4 DO pde jastls polie ) ol
andllon 590 aibie 53 le e slgnlled ST S AT
ool pule oelb 5500 S0 ses . das 0 OGS
Gy 4id el 0L AT 2805 g4 s
IS sl (AD) &gjdu?o)wr.\;ubu
oaF s G IS 4B Culg 53 5 A e 5 1Y
oV JSs pils (AF) (585 a0, pde
Sigaih 4 4 5 b osy 4w 3 Af et li 5 8 5
Sl 0l i (gduaal )El Hamdouni et al ,2008)
oy OLaS b pd oS il G el ol el

Al e YL (L e b

sod a5 & 635, S 1, (Keller and Pinter
O+ 39 LLAF (sl Sl Condy &5 53 0T 0L >
ww&u:jjvujjj:}w;uéqu.u\e
Gl Kan st li I 00 51 28T b ziy pslie .ol
sl Sasas Sl

Ar

Af =22%100

(0 aasly)
y 35

39y Gy Caw (G420 o= Cmlun Ar dlaly ol 5>

e S Coluw At g (Cows ol Camw 4y L)
Ol 5 o S5 oS (635, 4K (sl ol 2805
ASLOr s LLAT (! Hlbl Cand 5 &S5 o 0T
.g;_w\wl_.»‘\}ls:”x”ﬁ:wjué«fAf
Sl (S (s )00 ) RS it ol
pde Lasle (5,8 o3Il sl sl Sas o8 Siles
L Global Mapper losws ;5 2855 ¢ 4 s> O,
25458 2l il g s cailaie Dem jl o3liz
S o3l ba b o Co s Sluie Arc Gis oo

(E1 Hamdouni et al., 2008) Af _asLs Ol w0 (wle! 3 dbolo Sl a0 Slgidled (Simmd 1A . Jou>

Jb i Jbddes Jus Bble
V>|Af-0 | |Af-0+]: V0-v VO<|Af-0- | Af Ol 5a0
Af a5l (Goud dule polio:) . . Jous
|Af-50] Class Af Y X No
F£/0A | VO/F FAIVY Y/ 0 \
1N ¥ oF/INF FAIAY Y/ \
FY/7A | /¥ FAAS Y/ v
¥V ¥ vy FAAY Y/ f
Y1/48 | YA AFAOFA *1/9A )
YAISY | YAV FA/44 *1/40 2
(A Y ey fa/. ¥ ¥1/4) v
v/5 | L) fa/00 ¥A/A A




4‘_ WISl O o)l el Jlo st e aslilas

SAIYS VXS f4/:v ¥A/AY %
FA/FA QV/AF Fa/AY YAV Ve
L27AL) ANS F4/00 ¥I/VE 1
OF/VA VeF/VA Fa/\8 ¥INY \Y
VeNF A Fa/1V FIV W
¥o4/¥ Foay F4/1A ¥1/%4 \F
/v £o/rY ¥4/14 YAV \0
V\V/VE \PV/VE Fa/7) ¥\/5% \$
400
NW SE RS
350
300 o
250 -
Z 200 m row
150
100 l
50 l
O - - ' - - ' L] ' ' ' l L] v
1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16
Af dog> IS4 oLl 510905 N F IS 10 . sloges
48°4330"E 48°540"E 49°4'30"E 49*150"E 49°25'30" 48°4330"E 48°540"E 49°4'30"E 49*150"E 49°25'30"

(=

318N 31°58730°N

J"ITICN

318N 31°5830°N

31°37T30°N

48°4330"E

48540

16

49°150°E
2

402830

— Kilometers

SSB ) (Sdog> W pus el

31°5830"N 32°90°N

31°480°N

Legend
—— fault area

Value
— e 230

31°37°30°N.

-

31°5830"N. 32°90"N

31°480"N

&
&
g
=

48°540°E

49"150"E

49°2530"

Kilometers

Sl (Gundig 4dai (A1) L ICh
KB ) SAoe> L pas el (el (Su W 48 (@



o e i L e i i 8y

(Gl JSs) s ag dibate (6l Jled Sl e
Jlamd an I sabael Caud &8 das o DL a2 oy
5055 b Low 2o SG 5SS Elab glyls JuS o8
O3 Sl Sl (B b s aad Sl elael 2o )
Sl slaesls jlesla wl b 3L o ol olw
Slaslist 5 S 055 a2 O g8 o> 6 53 555 A 30
o) G Cullad gy wigy 5 (0 JSK8) (o)
dglin (V) ) s S g ailate 3Ly (L
r!‘ji-&.&j&[#ﬂd:ﬁj&i)&&{ﬁ))w
odins QLS adate (& (VP JS8) g0 S (slaslas
by Cle oSy e e 8 sl Sl GL
S Ol ee g (Solme gt s L o il
O3 Lingy Slallle sl T ol 5 e
Slelhes o BLoS1 s s 5 odins OLES gl 50355 Cot L
S5 A S 5 (655158 bl e S

AL e (J 0l ))

48°54'0"E

49°4'30"E 49°15'0"E

S5 doms

S 0Ll S 5550 sla et Ld I &S s

2 e Glal e 5l i (ses,
1) aakate Ol 5 on 53,557 o0 @l (Sleckie Slo o)
(B3 3505 Glo e b g e (b (15
350 ool U S0 Gl pes L oSGl
3 Sl s 3,8 513 L5l 5 S el
baybior folo 3 i (ot &G 51 Jol (sla Jolows
Ol 0T o w5 5 GIS gla ki 5l oxlaz
> Af sSL,VF .Smf Bs sleMbl slaay JL&ﬁr.a
sy ¢SS YL S e 5 B L g eals planl | aibate
2l 03 ol Coiiam b )y (god (L e S
sy OLSS sadss b dfuzzy overlay ooy ) e
N ) 8K, 50 55 e b slaa Y (gl 3
Sy st 5 s 8 eslital b ey Cleb

31°58'30"N 32°9'0"N

31°48'0"N

— fault area
<VALUE>
Il Class 1
[ IClass 2

Il Class 3

31°37°30"N

31°5830°N

31°48'0"N

31°3730°N

48°4330°E 48°540"E 49°430"E 49°150°E
0 4 8 16 24

49°25'30

Sl oo Sleidld (Sivdigy S4ld (1)) L IS
2 Jl oo 10 bg cle o) GBS Sadig 9 (Slo) ) SAIAS) 3 wgy (Sl p Al (z9 <



Jk V]84 Hlg W ojla epler Jlo cistlo e anlia

El Hamdouni, R., C. Irigaray, T. Fernandez, J.
Chacon and E. Keller.,, 2008. "Assessment of
relative active tectonics, southwest border of the
Sierra Nevada (southern Spain)." Geomorphology
96(1): pp.150-173.

Fossen, H., 2016. Structural geology. Cambridge
University Press.

Gaidzik, K. and Ramirez-Herrera, M.T., 2016.
Geomorphic indices and relative tectonic uplift in
the Guerrero of the Mexican forearc, Geoscience
frontiers, pp. 1-54. Geological Survey
Professional, 294B, pp45-97.

Hack, J.T., 1957. "Studies of longitudinal stream-
profiles in Virginia and Maryland": U.S.

Hack, J.T., 1973. "Stream-profiles analysis and
stream-gradient index”. Journal of Research of the
U.S. Geological Survey 1, pp421-429.

Hack, J.T., 1982. "Physiographic division and
differential uplift in the piedmont and Blue Ridge".
U.S. Geological Survey Professional, 1265, ppl—
49.

Keller, E. A. and N. Pinter., 1996. Active tectonics,
Prentice Hall Upper Seddle River, NJ, USA.

Keller, E. A. and N. Pinter., 2002. Active tectonic,
Earthquickes, Uplift and Landscape. Prentice Hall
, New Jersey: p.362.

Kirby, E. Whipple, K.X., 2012. Expression of
active tectonics in erosional and scapes, J. Struct.
Geol. 44, pp.54-75.

Lewis, C.J. Sancho, C. McDonald, E.V. Pena-
Monne, J.L. Rhodes, E. Calle, M. Soto. R., 2017.
Post-tectonic landscape evolution in NE Iberia
using staircase terraces: combined effects of uplift
and climate,Geomorphology 292, pp. 85-103.

Snow, R. S. and R. L. Slingerland., 1990. Stream
profile adjustment to crustal warping: nonlinear
results from a simple model. The Journal of
Geology: pp699-708.

Twiss, R. J., & Moores, E. M., 2007. Mechanics of
Natural Fractures and Faults. Structural Geology,
2, pp.231-264.

EIEPEY

Sose Sl sl Sylom 1 s OB sty 5 Ay ok
u\:@,fv oli..id‘: &)}L’é 9 g:"hﬁj—'i C..S_gl:u .la.mj 4:.9}?
55(GN: SCU.SG99.216) e 55 5 53 51381 0l jar

..u_uda\,@b).\s),ixawﬂmat(w

&

U:'EJ &tﬁ)‘)‘ .\Y'RA ‘.‘ ‘LF-"LA .C‘.)‘}; @‘ﬂ .( ‘d‘jfﬂ >..))f,.
aalilzs . e S5 aikaie S glalS 555, 55 K555

\/\Y—\?a L“ O)LQ.::’ 6‘5 65}5}9)}#};‘5 ‘_ng U:"A}J—'-’-

L;)u,:u_J,.Ksw)ﬂ.\w\‘.rgéy,‘.u@w.r‘u;}o
.r.’ljada&pm_wj:)'iaauz_wwx?ﬁdh_&‘_;uo;
SAYY Y oyl i oS (S5 shses sla g asld b

Avy

02 Wl | (oS0 B 00 s S
Sl et Sl eslial b 535 e 5 o (S5 )
oslad . oS 5055 Sle s aslihad K3 4e 5

NeO-AYEF

Alavi, M., 2004. Regional stratigraphy of the
Zagros fold-thrust belt of Iran, and its
proforelandevolution. American Journal of
Science 304, pp.1-20.

Alavi, M., 1994. Tectonics of the Zagros orogenic
belt of Iran: new data and
interpretations. Tectonophysics 229, pp.211-238.

Bull, W. B., 2008. Tectonic geomorphology of
mountains: a new approach to paleoseismology,
John Wiley & Sons.

Dehbozorgi, M., M. Pourkermani, M. Arian, A.
Matkan, H. Motamedi and A. Hosseiniasl., 2010.
Quantitative analysis of relative tectonic activity in
the Sarvestan area, central Zagros, Iran.
geomorphology 121(3-4): pp.329-341.






\Y O)M‘f)lg.g JL.;AY“\‘\ )lg-g

7

0.0 .t

(539 SLaaliT byt (KigisG Lo § (5 509590 (S yol sl
Ol Rl B g (Ol 0X1)-00)95 s> digy

TGS dgome < TOWE g Lo Jlaue *3) KaiS )l yed
Ol o o855 (855 5555 (51 2575 (6 szl
Ol cOlAal3 Ol s 5 Ol oS5 i n 03,5 SLskuk¥
Ol a3 (Ol s 5 Ol o313 ¢ o 355 (51575 (5 gl Y
1FAR/FITY 108l 50 & 56
VWAR/-ATY 1 by g sl

S
s (51 p adllan pl el 4Bl O gast ) Ol lad 53 (Ol 0l m03) 55 o gy (28 bl 55 (S5 ST 5 jite by S
it S S 5 3l e it 055 SLS b bg e pl B35 ol o Slo syt (s e gisn sl (S50 e 4l
S s ol B1,5s m Sllas ulal bl ol ods (6 8L "o 5T w0587 g diate owlid e 4K S35 » S S5 by e
JAE (5580 50 Sl el (U1 o 85 ol Sl s ool b2 b o G d25T (sl n 8T AL G sl o318 ol 0T
238 dlone by e b 5 0dolB b 4y L1 i codeB Jad 4 las a8 i by s oo ¢ Loy e Ll codelB oS cilas
Dhaliep S Ol (Slebs pus 03 03 bos s ol 5 5l 0T 0o 5 s § 5 51 (S35 bs mn s JSb o plonil Dilesloms ol
)3 NS e slgitiy by e 0l (6,8 S8 0lo3 (81 1y (oo sttl) Jlo O gskon /Y 0uaT s 0 (5 50 830 (oo 3,8 (0 )15 Bl
S Lo 5 0Tl 5 bs fron plomlr e 5035 Jor (S (g (ool Sl 630 2 Koo (3 b3 fon 0 LIS 53 ol s
by pn & 0555 SLaiisT by s g g dal s plal 8L (o gl Sl 0 2T 51 iy Lgbs e o) Sdlad 51 0L 60355

@‘a:;dbf‘\.&]ﬁmgﬁ}GLA‘ASMC?S\:}JFT}\M4{@‘()‘?)%&5}}.&‘5};‘;

.OW‘})‘;c}Ub‘M‘Jﬁ¢@WT3J&A.]a‘b&ugtsj‘.aﬁ)}» :ks"\.'.J: 6'&05‘5

shahriar.keshtgar @gmail.com:J s odiws 5 #



Ol B Ol 0y 5 o gy ¢ S 55 ST by pen SG5SG Lt 5 (6 20585 50 sla el 5 | YY Jk

Morphometric parameters and Tectonic origin of Tozki volcanic cone,
Sistan fold and thrust belt; Eastern Iran

Keshtgar .Sh *; Partabian .A2; Nazari .M 3

1-Ph.D. student of tectonic, College of Science, University of Birjand, , Iran
2- Geology department, University of Sistan & Baluchestan, Zahedan, Iran
3-Ph.D. student of Geochemistry, College of Science, Sistan & Baluchestan, Zahedan, Iran

Abstract

Tozki volcanic cone located in west of Sistan fold-and-thrust belt in north of Zahedan. In this study
morphometric charactristic, field properties and relationship to Neogene strike-slip faults of this cinder-
cone have been studied for first time. The composition of the Tuzaki cone lithography is named "Andesite"
on the geological map of the ChehelKureh region. However, according to the petrographic studies of this
research, its composition includes lava flows, and volcanic agglomera.

Tozki volcanic cone and related minor cones emplaced on a branch of Chehelkoureh strike-slip fault
related to strike-slip fault system of eastern Iran. Petrology and field properties shows that this cone
emplaced into Paleocene-Eocene sedimentary rocks during single intercontinental erupting. Rocks of this
cone composed of basaltic lava flow and minor volcanic pumice. In order to calculate Morphometric
parameter such as crater diameter, base diameter, cone high, cone volume, ratio of crater cone/base cone,
ratio of high/ base diameter and cone angle digital elevation model have been used. These data show the
Tozki cone is yang and less eroded with elliptical crater and superelliptical base shape. Estimated
Morphometric age suggest a 0.2 Ma. (Pleistocene) to formation of this cone.

Another Minor Crater located at near Main Crater show they erupted along the Chehelkureh basement
fault but not dislocated by this Neogene fault, Indicates the activity of these cinder cones occurred after
the last activity of the Quaternary faults.

These evidences suggest that Tozki is a young monogenetic Quaternary volcanic cone that After the last
activity, the main and secondary faults of the region have erupted.

Keywords: Morphometric, Volcanic cinder-cone, Strike-slip fault, Quaternary, Sistsn.
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Fuzzy logic and goniometry as tools for improving the
meaning of input data in modeling of mineral veins:
a case study from the Kuh-e-Sefid mine, Eastern Iran

Sadeghi-Farshabaf .P -*; Khatib .M.M 2; ZarrinKub .M.H 3; Gholami .E *

1- Department of Geology, University of Birjand, Postdoctoral Researcher
2- Department of Geology, University of Birjand
3- Department of Geology, University of Birjand
4- Department of Geology, University of Birjand

Abstract

Identification of mineral veins that do not have much data available, due to the importance of vein mines
in the economy of the country, is one of the main issues in the explorations. In the eastern region of Iran,
the largest magnesite deposits discovered are vein structures located along the strike-slip shear zones. At
present, mining of this mineral is confined to the outcrops of veins at the surface. If surface reserves are
exhausted, the need for this mineral will only be met by subsurface estimates. This study aimed to evaluate
the deep magnesium expansion in the Kuh-e-Sefid mine concerning the geometry of the mineral veins in
the Neogene folded conglomerate based on a combination of proposed methods including statistical
analysis of the angles related to the intersection of structural elements and fuzzy logic to create a meaningful
database before entering data into mineral modeling software. In this method, first all the angles between
the structural strikes are weighted two by two based on their intersection. Then, the correlation map of the
angles is determined and matched with the shear fractures of the Riedel model. Fuzzy logic is used to create
better correlation models, especially in the narrower statistical populations. Field evaluation in the
easternmost areas of the mine with the least raw data available confirms the early promising points obtained
by this method. Therefore, using these two computational tools, one can convert meaningful data before
entering raw data into modeling environments.

Keywords: Mineral vein, Fuzzy logic, Goniometry, Meaningful data, Modeling
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Study of relationship among mineralization, faulting and local
stress field in Torud area

Jafari .A "*; Nouri Mokhoori .A%; Moayyed .M ?

1- PhD Student of Petrology, Department of Geology, Faculty of Natural Sciences, University of Tabriz
2- PhD Student of Tectonics, Department of Geology, Faculty of Sciences, Ferdowsi University of Mashhad
3- Professor, Department of Geology, Faculty of Natural Sciences, University of Tabriz

Abstract

To study of relationship between mineralization and brittle structures in Torud area field studies and
analysis of more than 170 planar structures (fracture, fault and dyke) were carried out. These studies show
relationship between mineralising fluid flow and fractures with special orientation, as well as densely
fractured zones (fault damage zones) is clearly visible in form of the precipitation of Cu—bearing minerals
in the fractures. Results show preferred orientation of the NE-SW trending fractures, which are mineralized,
is related to strike—slip stress field with NE-SW trending shortening axis. Also, these results show the
mineralization is controlled not only by fractures as a function of local stress field but also is controlled by
fault damage zones.

Keywords: Fault damage zone, Fracture, Mineralization, Torud area.
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Structural analysis and temperature assessment of the shear
zone in SE- Qorveh, Kurdistan
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Abstract

Qorveh area is located in SE-Kurdistan province, in NW- Sanandaj-Sirjan metamorphic-plutonic band.
In SE-Qorveh, parts of granitic intrusive and dykes are emplaced in a shear zone after they formed. Based
on differences rate of strain and progressing of mylonitization, Shear band of granite show varied treatment
such as protomylointe and mylonite (50 Cm to up to 100 M). Often, mylonitic foliation in granitic mylonite
has NW-SE strike toward NE plunging and also some of them show folding. Plunging of lineations is low-
medium toward NE plunging. Shear sense indicators (e.g. foliation, lineation, C & S shear bands, mica fish
and mantled prophyroclstes) in this shear zone show revers slip with right lateral component movement.
Microstructural evidence are such as smokey extinction, sub grain, new grain, polycrystalline bands, SGR,
BLG, GBM in quartz, shear fracturing, flame perthite, myrmekite, emplaced microcline, rounding and
pressure shadow in plagioclase. All of these evidence show structural changes occurred in up to 300 to 570
°C.

Keywords: mylonite, shear zone, granite, Qorveh, Kurdistan
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Structural analysis of the Dogan copper mine area,
north Toroud fault zone (Central Iran)

Tadayon .M '*; Katal .R?

1- Assistant professor of tectonics, Department of Geology, Faculty of Science, University of Isfahan, Isfahan, Iran
2- MSc in mining, Power resources development company, Tehran, Iran

Abstract

Dogan area with surficial Copper-oxide mineralization located at the northeast of Iran, where the
northeastern edge of Toroud-Chah Shirin volcano-magmatic belt hosts the numerous Copper-oxide
deposits. The Dogan area lies at 18 Km north of the ENE-WSW striking active left-lateral and basement
Toroud fault zone in which dominantly deformed by brittle structures. The original field-based structural
measurements in the study area that characterized structural anatomy of the Dogan which show the main
faults have E-W, NW-SE and NE-SW orientation. We also identified right- lateral E-W striking south
Dogan fault zone with longer than 15 km length and NE-SW striking north Dogan reverse fault. Paleo-
stress inversion analysis has performed on all the measured faults that yield horizontal NW-SE directed
maximum compression direction (sigma 1) for faulting in Dogan area. Furthermore, integration of field-
based data and remotely sensed data reveled that Copper-oxide mineralization and associated alterations
are tightly aligned along the E-W and rather the N-S to NW-SE fault zones. To identify the role of the faults
in Copper-oxide mineralization at Dogan area, our results suggest that major deep faults, dense fracture
zones, and fault intersection zones provide weak and low-pressure zones for concentrating the Cu-
containing fluids that are high potential places for copper-oxide mineralization.

Keywords: Toroud fault zone, Central Iran, copper mineralization hosting fault, Dogan Copper deposit,
Paleo-stress
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