L ea0 ) dobild

YO o ylomi eiads Jlow I F+Y sl

yoarl @ 10.22077/it.2024.7560.1177

s

3ol (Slad s dihy Lo a0 dxSu 56 s0 3L R 3-Ol5dgn S1H A )y g

551 39K oo 031 18 W 7S Kibly e (8 5L Ol BB g Lo Joue

Ol 1AL o sl 3 Ol oS35 ki 0SS0 ¢ oalis 05 8 03 85 L2305
O A1 O gl 3 Ol o2313 e 0dSC213 ¢ galih e 03,8 0SS 25 jLils Y
Ol 185 Dty sl 3 Ol o 2313 g ST ¢ gl 03,5 55 b 3 LI
Ol elialy olaal; g, T rxc_6&@5&&53;&»&.;,&.\@&,@@@!uuu)lw\;.‘;,\f-v‘-

Ol eolaalj claly g, 5T ‘.J&J,li@\;ﬂmsd:,Lf),u.A&,xy;;’,.:‘sgmsl.\.:)lwu,ts-a

VPP oo 1ol 5o g b NS>
VEX YN8 gy g b i

SIS = o S 5 Lo Sty (il (ool 0 S il 03 S By (555 Ol (B8l 4l 3 by (glae STt
il p b 48 i o ma S e ) $ ety L 605 Sls 53 4l o AT SladSin )l asls St
8 s ) Sl ls JLE laslsgm Y58 = slarlys slaeslst; 4y T84 oS (g sl Ol 5 Jladiagg
ail o bt 0 55 0 g S gy K el 0335 sl e I Al e 5 L Olajen (S8 S5 sl o
OLaS oty slaas o 228 U ile 6l 3 LlansS S slr 5 08 o Oyt S im0l Glad ) S Lot I 8
0555 5l s D3l ol 05504 U 47 23,8 o e (e 514 03 00 i g LSl i 45 S 4 e
A a3 Bas 46 gures 1033053 = Olsn s (30 s o 8 b ol 2 s S0 (sl S o1 rms
Sl 53 il 5035 Fe, Cuand A Jals Uitas 0T 05 5 3 sla i 48 s (253 5 6553553 3L L0l 5 L ol s ) 55
ol s b (55l SV bl 03 S 5y o 53 (5,5 508 53 0T 51500 U o e 4l sl 8L G5
S s ol U b e sladend sl yn s o i 5l 5 03,5 3 gam oo G o b 8 JUKT bt s (g b Glasl )
Slad 095 13418 asdly S 51 gl 303 35— Ol 3a s HLaslS Jlte ol ol €0les S 08Ty g0 o 1, =58 laes gumee (O gr

OJ s SBAEG (2305 (SWaatig coily (gla S sl e 3 cdgie kb ¢ s L IS oS

partabian_reza@science.usb.ac.ir : jsesl”

FAWAYYAAY s ils



e 5l ) e 6 53 5L 3Ol g0 215 4T s | Y &

Analysis of the Pivehjan-Dizbad mineralization in the context of tectonic
history of the Binalud Mountain

Abdolreza, Partabian', Sasan, Bagheri?, Habiab, Biabangard’, Khaled Kahrazeh*, Moham-
mad Haghgo Rad®
1- Associate Professor of Tectonics, Department of Geology, Faculty of Science, University of
Sistan and Baluchestan, Zahedan, Iran.
2- Associate Professor of Tectonics, Department of Geology, Faculty of Science, University of
Sistan and Baluchestan, Zahedan, Iran.
3- Associate Professor of Petrology, Department of Geology, Faculty of Science, University of
Sistan and Baluchestan, Zahedan, Iran.
4- Master of Economics, Kavosh Kaneh Makran Consulting Engineers Company, Zahedan Science
and Technology Park, Zahedan, Iran.
5- Master of Economics, Kavosh Kaneh Makran Consulting Engineers Company, Zahedan Science

and Technology Park, Zahedan, Iran.

ABSTRACT

The Binaloud mountain ranges is located in the northeastern margin of central Iran. The main body of these mountains is
formed by siliciclastic rocks. These rocks seem to have been deposited in a deep-sea basin with turbiditic facies, which
have gradually transgressed into the coal-bearing, lacustrine-littoral-alluvium facies during the transformation of the deep
oceanic basin into a shallow foreland basin during the northward subduction. The metamorphic event seems to have oc-
curred at the time of the closure of the aforementioned basin in northern Iran, when the active margin of the Paleo-Tethys
was compressed. Platform sedimentary rocks belonging to this passive margin were later moved to the south in the form of
thrust sheets. With the extension of the Sabzevar-Caspian back-arc basins, Binalud, which was already connected to Eur-
asia, was separated from the Cimmerian. Neogene tectonic events developed younger faults in this basin. Pivehjan-Dizbad
mineralization is actually a collection of mainly two parts. The First part includes the stratiform deposits along with sub-
marine Paleozoic basalt eruptions and the second one includes supergene deposits mainly contain Fe, Cu and Au developed
along the foliation or fault planes of the Cimmerian event or younger, spreading over a south of Binalud. Fluids containing
leached metals from greater depths in the north have ascended through the fault channels into the south undergone differen-
tiation. In the following, the faults related to the young deformation event have cut and scattered the mineralization zones.
Therefore, the example of the Pivejan-Dizbad deposit is a case of two-stage mineralization event.

Keywords: Paleo Tethys, Mashhad Phyllite, Thrust Tectonics, Exhalative deposits, Supergene deposits

*Email: partabian_reza@science.usb.ac.ir
Tel: +989177822613



& v | YO ol cozin Sl VF+Y gy (st e aolilad

545 Fe, Pb, Zn, Cuand Ba LU zul Sdes o3l
2l 8 b jma codch o Kolr o gy 3l sl S
ESHUN 5 podlST s bl 5o plda pl il L
odi O Sl g ol 5 () JSC) Sl i 6
e =088 IN 5o (655 0 Gos i et S
) ool A ol slae Sy 53 iy
3 oS sl 62U 5 b L s e L
PR PR | P N P (T PN P u&_:u)f: Sl g
&_i\;_ﬁ,:@me:u‘)_a&:w.»ﬁw,ﬁ
S S5t 48 53,8 paSTh yois ooy Ny
P WS CH P JUPRN P IO NP | P
w}fﬁ;—@ufu, v ey sl (ol Jull
Csonl 53 2 05 5 3 5 05 5t Sladsl p S il
G 55 (84S Cmsl Mool 05 3 g A 5l5 05
o3l LT Y yammma 5 el s S 5 sl 3
sl o by ool )lis s las p3aS 550 0
ojhquuuCM\.xp@J@Q,;;L?
J@YL{)LiéjLn);jL?ngawj\J@l

(Pere’'man, 1967) .55 4 o

o e OF

dondo —)

od slalaie Jds o ks slasla s
Ao )b Jyb s ol (la0ls j3a S sl
e 8 S g S s LSS
= 0laj w4 5 (Sawkins, 1990) o 5 o
Iy 3lsme sl 0355 s (SLa0 a5ty 5 1 (Sl
Richards, JUie (g ) das o )l 8 45 5 ae )3
OV o L Ol 55 Cpdis e 31 5258 12015
oyl 53 Uides Ly ga3, 5505 s gy oyl
Ju 1S e lein gt 5 edibe b O ol LG
Ol =l S e 5 (Stocklin., 1974; Ruttner, 1984) 0ol |
=) sible 3 9das 5> .(Bagheri and Stampfli, 2008)
Lsioes 055 o2 45 0350 (5L G s 3l S
el e 5 o s 6 5 0l

35y slse ST 53 s (S ST (s
o015 (S5l 5 3) 55 ) oy oS5 4
350550158 40 5L (Entezari et al., 2017) .cul
Sl (Gl sl 3l (6140 500 3 9l (slme ST o g
¢S Ol yea aig ol (Wauschkuhn et al., 1983)

RECENT ALLUVIAL & RIVER DEPOSITS b g

Study area
CLAY & SANDSTONE
LAT-DOLOMITE GRANITE ~—a Thrust Fault
MASSIVE LIMESTONE ANDESITE “+++ Paleotethys suture
LIMESTONE-MARL GRANITE-GRANODIORITE
[ umesToNE [0 LATE- ULTRABASICROCK
0 4 8 16 24 2

RYSTALIZED LIMESTONE

Sahandi et ) (Ol ! Slawz— S5l o) S dig 4 (59 » lland j90 03900 Cusdge 2(a) 1) JCH
9 (30,8 ST )) d9llay 9 b8 oy (Sl fuS™ slod b dgfly dig o0l 00l (wlils yao ) 4435 (b) .(al., 2002
Aghanabati ) )5.?.)’ L?"l“:'uﬁ”) Olodl Yo oo e 4l 42.9;)’ f(u‘.fi;@T -b.’) Q“'ﬁﬁ}mi BPLRS) BT

(1985



L pd-Oliden (S odguxe Y

VA Cawy 4o

35l Slme S s )3 lailie 53 p e e kS
B u.iajfc_s\} S35 Ol 5 Ol 53 ol

Jt_aj.i.)—gﬂ}h}:ﬂ Lr"'\"‘“ 03 gl >we

Sl = (e sLaatg (S o s
Jld ail> )5 05 9d>s sl ((Aghanabati 1985) Ol -
e STady (g it 53 (S o Ol S5
i Gy S e 53 5 sl s a5 3 3l
Wl 0ds § Bl B b NN b
ef))_iJ_mf,>>,JuﬁL;ua;u)w};? aals 4
Sz Sl ply (il b ods S
0 Sl e (A Ls s Jled G i b4 S
J=8 ml ol 2 o dlet sy L e kS
sk slacly S Lo s oSyl e
3 = 1 et G G35l 53 5 g2
U PY PCI PN g Iy Uy PP PG N
e S ol ol aibate 3 ool 0l
St S 555 1y Al (S S
sl 5 0353 sl b Yol 500
SlmosS .l wsls 5 OVWVF (i) 55 ) 055
Sl 513 iy oty Joo el g 4y o 51y
s~ SaatsT glaatg w5 1y 5w sladhe
Yoo J}V\}L{Q‘J}'Q—ﬂd}—b.béff@h\—?bjj—:n{:
odiS e ol 8 S Ol sioas 5 dy oo e skS
(Y JSE8) 555 o0 Slomtin 3 Iy (sLne 587 51 g s gy
Sl odgue 5o 15 S Y

B s s5lw S :l{THB LS o3 gdme s
o Udas e S5l S5 s o—*’rf
4S 0345 Slg) gl ¥y ol J w8
23 il e 03y alate 3 (58 85 o ST SN 5L
S sle (S s L Udes (b o7l
5 (G 5 iy g3T SV e gl -
Ll or (S 3 S SIS 0y 1y SIS (i 5
(v U

dilie gl sl L —F

e adbain ol b o U 8, 1 sla s e
o S8 g B e Sl L s
G310 ol J e 4815 G st U i e

L;:)};xjﬂj:\bjﬁ\.mé:})&

e 5l ) e 6 53 5L 3Ol g0 215 4T s | ¥ &

39l S (0 o5 1

Sl = sl ) sl g oS Sl
44})‘}}7—‘”4—;61).)—”)5’)—5\;{_96l—“°)§‘b‘)—1‘
1 Lo sS ol (ol o S0 nal odys 8 abls
IS e S 65l slie 5 Kvinle (O gl
BL J_EJ e A_J‘Jj.i‘) w‘iJ"; Lgl.h&._m U_f-‘ Ol 030
03 gdmme )3 o L M)y 5 oyl L 855 Lo
w8 B oS (B sl s e W5
— =Y S slarlys b, 4 modia 4 S
S gy At g S A date (glaslEn g,
il Jslas) o 5 &S—ulys (foreland basin)
el 58 J e (S ol i g5l 5 S iias
e G oyl 5 o 5§ e d U de gazes o]
J_:B@u&@p}auhg‘glsfﬁfaﬂ_g-:
3l 5 (O g wldinle) G 551 S (i o
S35 7 Ol i 53 51 ol I i a2l oy
Q‘}_;L;n b LAC_J...@; u—i‘ )\ wh&ﬁu vb‘bv\_n:' u.__;uﬁ
23 el 5 o5 Ol gladislw s by 5o
L slaslu& 3 gt odalin 3L 53048 b
Sl kil S (e Lol en (55
Ji1=S Fe, Pb, Zn and Ba LLUlul claa iy
S a5l B b 3 L4 4 S Lled s
(Exhalative deposits) 309 » laaig &) 9o
sps gl 8 L et ol bl £ S s
Olaj s b o w;;; Ul Jolie s (Sloda T
loy)5 (glacS sh 5,55 5 5 )5S e w3l Bl bz
3 S 5SS Slagh O seslil L g3l &
W;J?J LQLA&._.» E) é—b"%_m CJLJ"_»-)
Qufdﬁdfo\w&dgf.éjjﬂo:ﬂru
035 § 55 o Ol =l Sl ad 655 s B b s
sL_:nx.e odeos ol r‘.}u‘ Olles .(AlaVi, \‘\Q\) Sl
Lks;_w\jdj_kfjibjj_swdho;u‘)éf)&'
Shafiee et al.,) 4Jls » Jlsb Lgujw};&g D)
.2010



& s | YO ol cozin Sl VF+Y gy (st e aolilad

Rose of faults

Azimuth Values from faulls strike
N =500
o

“rge

T g N
Strike of Folds

Azimuth Values from Fold_axis trend
N =86

o

——— Fold_axis_segments
" Vein
' Slaty_Foliation
| Bedding

3993000
3993000

— Bedding_trace
Fault

‘‘‘‘‘ Inferred Thrust fault

Thrust

3992000

Fold_axis

Alteration

 Silicic-Iron Alteration

7 ] Zoning Alteration

707000
001503 06 09 1.2
Kilometers

B30 -0l g ST cdgusue (5 lisLo 458 ¥ JCh

S D903 3 (S g (2. UK 00900 33 o (SR g § (GS [ — by 7 15 S - ¥ S
i 491 (G 3 0 Ao I gt 38 oSl (o (SIS 57 9 BT (Gl b ot 0 T Ty b <o &

bowd o T 9ol 85 gw) o P9 (S 31 &35 (Slod 31 (S 38 (D ol ausiid BB  gw)
Wl () GBS wicmod 9 T (S



by sss g gilwals ab C el b ol
(e JS8) Wlodd ol 501 0l gla oS
Olge ) 8K 85 ol ol ds gazms jl Lantl s
e e dably L Lo e IS8 B Ul sl
dﬂ’dl‘i“"{é‘l‘z‘gﬁgl‘“ﬁ‘;é‘:ﬁ'r‘-f@’H
03 K odaltie 55y (g 03 me 53 (oS
2 VGl Pl slacsl S e e ol

Aoyl anw g 5 o 3l Jlei

e b e o )6 5 5L 533038 s 15 68 ) | ¢ &

claa¥ sl Uas oyl 5l p oS > L aibate
SLaa¥ 35 Ch el Kewanls s s
Gl osbsiy b B s 5 p s S5
b LS Ol ol s (e sba-F JSCa)
[ S-S WP PO CHIN. O PR B N
Sers S (d JS8) cul oz g ol ssl b slacKn
3 e Jl s, L Bes 0550 ko sl
B Ll s 5 Laay 3 g Ssje sla s
Sl asls S8 s Late ol 1 SKas S 03,5 3545

559 (2 .4 0 G § 0y Sla JuF b tag yo BT s3gume Jlod i 3l (S Bl i JCE
S g (S5 I b LT 31 (B 9 45 2105 0 ialod 4 1) @ 5 Cgia Coows 4 0l S S J1gF 31
4 ounlgd &5 o 31 (5,08 diges (b .uilad 5 IS (break-thrust folding) Fusly b dad w ouwles
G903 (€ .ol (AL 0dgumme (B o 051930 38 =819 (00l b~ G o8 4 9) pod W) & DgS Cwow
4 W) ST odguzme (Jlod St 18 O St 41 (oS 33 g Saow 4 ATy (o 0 51 (550

45590 31505 Sloi (€ s (Siwdwlo SBAGY 0315018 b oud ouily SladT » bl (d (& o Caow

45 L5108 1A b oli sl g aidld JoF 55 Like 5 S597 70 Brg8 Gilgn (o (T45 5 i xboliie o

ol AT Sl Jokoro 4 4idT 457 12 Wil 2134 Lol 4 Blaio Sl Son § 0397 FUlg> 309



& v | YO ol cozin Sl VF+Y gy (st e aolilad

S8 0555 e g 6y ) ESulygi— ol 5 e (2 IS Fy Dolg— -0
b Lol o o )las sl ol lesls Y o
15 5 5 JLwd 3okmen Ly g B 0y (sla fE MQW\@ﬁWL}&:ﬁ:UJBM}:
St ot 5 Dslite ool Ly S0l e Sl il s Sl a3 0555l 5 0353 ) 4
out—of-se-) 48 alai |y 5 el L a5 aS Wsde el ol il b s

b sad J.i_.‘») (quence—thrust L;La‘}_‘.f J§_~ Ao g les 1y 0 s8 Glaa iy
S5 S S iy el 5 s el e

9 418 o Lol Lgi Cgz w45 oloylglas b woe i 4 Eleio ol Sl LS (2 :0 <O
e balas —) foolgil § Slamio Sl lislo 31 <535 s (D W1adlazwgi (FoF 55 G195 Ol lgeds
TN SHlen (B Bog 0B Lk T e 5 Lo b e (gl 475 0 335 4Y T (S9T 70 By
B gk Sl31g04 Sols” Sl 2T gt NW (Shiwly 53 i35 b slojod 2134 39 (¢
2 DI 380 g BT L 4 SaT HUGl g m3e5 Slinl p Sg08 g 33 e 3l Od390 b 9 ooy
dgod O 3 (508 (d NE luiel b 4l 5 58 958 Jlod v 4 05 mmsl ™ b (21547  Slojed
Ol 0399 33 JSb a2 ablin b o b S g K & (AT 4 Q1360 b ol o e i3
Gol> 4 3xio gunbew (SO g O35 (€ . Cuwl 00505 = > § ol i Jluw Ob 2 Cagz 30 9 (e
WNigd 0 0D FOIga oily G s (SO0 F 90 (cwlaw Dlressd cyl CE fdlaie Sl S 58 213 S
ol oS 4l EW 483l 5 < 50 Sl o0gusme  Jlod (i 38 (Sl 58 (3o 585) NW s (f



Cbls e Jd g Joma 53) 03 gdee Jlad ise s
03 5 odalin ol e Slallas b > (55 55 45
Ol =5 03 adeobMW (0 s sl 4n) Sl
S 50T Ol AT 51 (6 o0t G531 &8 03
L (s S s oy IS (bl 5 sl S
SLai ) 5 LacSa S Lol on &Ky (o g0 S5
ot SIS e e s aT el I (s
L go—st (=58l Gbla ol 55 b oo saltie
OT 51 (s 5 035 Ol o33 adsle S5
Son 5 gl AT dsilain e S 0 S5y
el el S ) (50 5 K
Gm b Sl Kes a3 48 03 4 e s,
Lo e Lid o Flo SV L 5 (5 e S5

sl asls LUl eds Jab ol 5 g U
Sl S sieh L el IS 2 8 s
Jleji 5 o b il pe L g smn (ool 0 b
sl a iy aSb sa s JS o) dnws b5
Sl Lot 505, 5 aSSaSS 1 5w 408 ladss
S 03,8 o, AT 5035 8y L b S ol
ol ot (6 o w05 A LgLA;L-AB;éb, 345 ysloa
St 53 4o Ylazs | 55 e Bl Ulos 5
S ALl gy 585 4 OT Aol 3 L 53
IS () Dol o AT (b o e
s b s (S35lsm i 5, Shee 5 Ol

e e e S 53 3L 530050 sy 15 T ) | A ﬁ

= oo SV 50T S ST sl ol b s
gﬁlejcbw«ﬁle;\juuKﬁT
2T (S0 )3 Ol A e ol ilels
5 ST 1548 L e s Sl allS SV 4
P o3 gt mme 5l 2 oLs 5o (aT slad S 5 5n
SVl o3 gdmes 0933 5 Jled 5o Ll .Llod i of ;o
OT L ks slalys 5 b S ol 5l 5w S
ol LAV 51 Lidtee SV e bl S S
L s oolmsld s (a5 dileeT YU b S
P oY B WA SO P WP O IR PP Y
el S oasTYL e s ers\f L g cblod i
Ly 03,5 G el sladiy 5 bJ8
JS8) Wl 26 sl 5 5 S sl ol
s et L OV ol S e s (d 50
L;_L»J—f«.s;—:f;sl?\—e’\—?wﬁdb—iw*—z
b S dles sy (o e sl L
Olas $ 38 s (Aol pie oS Jlazm ol ol
35 sl sl adlate Jlas &S5 304 (5018
dazhie SLLS 05 gdmms Gble 5l 5 5 53 .l
S sssla L (fye0 JS) s o JT (zoning)

Py 0 =)
$LaGs5 5 LawY Ukes ol ok ity S
ol 93 e S o Sl 5 il SAlS | ey
Ol AT L (5 2005 iz gy 650 Asle 0L £ 055
TSVl s Lol e (ki S S
PPN PN PR T ICH: . S ICHIE PO PICH] W

b G950 895 9 SN Y . ST o390t o ik 30 (28-S % b5 &0l (led a Y S
e 9 (T 05 b (G390 o ST (305 T3 b 4idgd Jolds 30,8 ey b Jlo g S o ¢ Ko 5
s pibcod 4 NW (gloly b Siwdule 4YES 3 poai (B ool 00d adelio 33 &3 b oy S
(ol SBLT ) 30 8 bglas .l 08905 Sbml HNE Wigy b (A5 sudow 45 ) it S0 g 00D dig g
A3 o0 O 5 yls” (Sluwly &T385) guld 9 Calbeo Ol i @ 397 098 (S (S S0



A o

Y0 sl cotin Jlu VY gy ol asliboad

933,55 padsl= 3 ail 95 ol aS Ay oo b4
A L s 5 LSl 5 o 53 Uil e
Llai8 058 85 goddodily poaissy ok 5 )
el s S5 S5 Al b b s il 3 .(C I
(tectonic inversion) S ¢S5 (S5l Ol sea OT
534 Jab b 4l Jle s sla 8 03,8 e sl
S5 b 3 ciles p I Sy an 5 Ole
5 ai8 Jlab glasgly JSb a1, Kan 5 63,55
LS s h e 3 0 ol oy gl 8 s
3 AN Sy Jold il 5 s,
B Al sl 53 (g e kS slasls
P8 ol S ES o e a4 Lo
(e sl S Al slaa g S el b o
S gt S I Y PR N OV I W
Sl ol 5| (5 5 ks ool ol 5 (SIS
2313 35y 5L o3 gl Ll oS5l S sSS
Sl Ses (5 5 Blodly o s [y 355
S S S s 03 5 s ) 9 Ol
sl edle Sl

035 ol an 55 (S8 S e S SOsSSanlp
)'|4_fA_iL‘.5>L?=i\‘_;)l_&§¢,_>J8: SV a5
A e (G55 s (8 LAl o b
b G i (b L1y 55 gl giaY
Lo e shST 1y 55 e s 4 i ) (5 > 55 5
TJM}J&‘)OMM@MJ‘F}MﬂYL—f
OT 51 a8 el (gl 3 Olas ool S i
S o o (5002 L O B L
o=l 4_>=:2‘.:i}1LA:>| adbie js Csles  Sdae glaaiy
el 0355 (6315035, ]

N R ERCHEN IR U PN B POy PV U
L 055k 5o ld 5 (558 S adalo Sldm 5 2t
sl s (AE Ji:)upwﬁ@_;,pa;}_s&m
OLaj ol 3 (oasn S B3 sl aS ol s s
odily JoS 3 Il i 3 gy 53 Sl 315
Sy $35 1y SSKmalysim ol 5 slaaig 5 4l
szt ol A ) Cl ol 1,8 S g5 5
Sty e Sl 4 Ot U ollas el SKes
sl o slacd sl ¢ —Slr 5 s OLS

A B S L 0555 Oy 1 5k ioenn

Glwdil”  aulp 9 GTamE -F
S lad> o>
L;L.Ao;u)g..)}_;?)::}_?}s&h&n O= S e
CLaaYole U obeSKudule 015 5 ailate 53 55k
ST A o 5 93 o s 4 e (UL
N e s Jols sl S skl b s
ol gy (V- s 53 s pl g ST
Sloylws, g > (Stocklin, 1968) L—i
P S P U I YR M IV  JU I
-l O 5L L el o (s 4 le)lS
Stampfli, 2000; Stampf-) 35,5 o ;i o
Glabkow o 55 (A JS2) (Ii and Borel., 2002
%QW@JQJJ_{L;L»W%JLIL;IULS;M@)
S w558 e el Sl 5 ) e g5 IMVT
ﬁ\walﬂwwfjwnTLgﬁ:Lbbu_b\
G e b a5 arals i Ko ba iy
AL ol S Ly s O o S5 gy
=il 8 PWIT lalis e i Laaas a5 5
0Lz 45" (Wauschkuhn et al., 1983) 45 S iz
BER) s;_g_)\{) S9) ¢ 4Q_AT)'\ slaa iy Jbu—'“
S 03 5 el ST o 5 sla i 5o (el
Olajps (sudits S amy giind w3l L 0T (oL
.J)‘.) JH}&)‘K&JH)Q
Mdt&_»:")\\)‘rlmﬂﬁt_ﬁ‘rlﬁbdn_?d&;—nﬂ‘ﬁ‘
030 0L e (LS Sl 0313 (3w 3 Caor
ey 5 03 (OB JS8) s 3l Jsd b il
Ag—ine (SULUTE ZONE) j 55 ‘s § iy O 5 Covamwr 33 3
—f.‘:l:u L;Lkw 45 &;-.w‘ G.Sb- DL d"ﬂ‘ ..LJ)‘.) )‘J_g
d) 5y 0d 8 058 T bl ey (SedS
sloabow 5o 5 Tl Jb e il 5 (Ut
F e 5 iy 5 Kb i o Bl 15 S
JL«_fﬂjb f&»}) ‘5:—“{,\{,5“\—;“’5;@‘*’.5 gritiJ"
Bagh-) Ol b adlate A sls 605 48 0dy > dgiin 330
eri, 2007

K55 has Sl 30 ylusy 53 84S Tl
o=l (IS B Ul nl) wlasldE ot )



T P .
>\J'_A}§)o:l>'cj £33 4ol asalsl j3 aS 6550 iiS
el ol Sl s ol Jals a0 5 0l 5 1) o o
LgLAJ_Mf Ly Hbasls 6“"}—“? el .(A4F J&i)
laylslv dsyy 1 osee aS) S p s dley
53 03,5 Lralor Uy 5 0t oy (i 1S
IS bl o e ST e sl ol
3,50 L LETL o5, Lol L 1) LT 5 acsls Lo
o) ol AT (sl .l 0303 51,8 5uzee Il
Sl 51 ol s 3L 5 Ol LT (gla0rs) 5 b Jou
L;_JMDLACTLA)'UJ;)M)Q)\RVIEMI
Jle gl s an b ate S odd o Aol
A8 L LS bl 53 1 el Ol s L
S b e glacsbes 5108 ey 5181 Rl
@,ug@\;)l,sg_ﬁ}_u\fo\}_u@mw

oyl 1y (Sl 5 Sas JLaST VFeY/09/00

Dizbad Thrust (reactivated faults)

e 5l ) e 6 53 5L 3Ol g0 215 4T s | Ve &

u)bl—m aa)llee L?e./'b)‘ Lled s cu\__:_J:A_E.la...au_f_\):
ul_;ur;;: 4 gazen 093 u_‘f«;dl_ﬁ»d)‘,:}
Mcohbdh&f}‘&dﬁu\?o)ﬁduaw
JL&T)M‘JL@TQ}@‘OQJJQUJMM

(4B-F &) wlaz
a o (aj: Sl u—i‘ L;LAJ_M.f Bl ‘5)L:—-1
sodn 5 A8 Lo geast Sl a0lS slad glous
ST Ol AT 5 dir aT gl S )
0Lz 5 dlelen 545 o)l sl 3L 55 clacK
4..?).)\‘0' j‘&.ﬁ@d\:—-ﬂ@)‘ﬁb)bd“}d
ULy PEL JURPEL O IRCHEN PN WV T O
sl ol b e s e s ol LS L
e 4l B0 L (g S il 3y e S ESS
sbad w5 al glad S| Jols (Sume osle il
gr’&li Lgl_AL,a'.é)J}MQ_il 03993 5 s AT
malods S Kl 8 el U o e S

Northern domain mi

Stratiform deposits

T
0.5

ol IO 58 &I o OVl (WA Joo § 990l Slhogs il (29 S Sl (520 Jdg A S
N510 o 49 Slos! 3115 (3 dgo bl &5 onls S 0598 (S s Skl 10 Oy gw



ﬁ 1 | vaa,u‘rmdmwv)te‘g,:uw;uu.ﬁs

S Paleo-Tethys rift/drift stage N
Peevejan basalts
A) Early Paleozoic Sediment-hosted stratiform metal deposits
e

30 Km

Northern Gondwana Hunnia Super-Terrane

Basaltic underplating

Paleo-Tethys Passive Margine development stage

B) Late PaleozoiC plrn Sediment-hosted deposits
N

Paleo-Tethys collision stage
Eurasia

C)Tnassnc-.lurassm S: iment-hosted deposits

Paleo-Tethys suturing stage

D) Early Jurassic Buatidiid Nppe slac\ks N phnig Mashhad ophiolite Eurasia

Foreland basin N o .
(Shemshak deposits) Mashhad Triassic granites

Lut Block

Sediment-hosted deposits

E) Late Jurassic ~ Neo-Tethys back-arc basin stage
MA Erosion Kopeh Dagh

(S
=

Caspian Basin

Lut Block

Sediment-hosted deposits

Neo-Tethys back-arc closure stage

F) Late Paleogene Displaced sediment-hosted deposits and mobilized ores
Dizbad thrust

Banalud thrust ’
A

Sabzevar ophiolite

New thrusting & Uplifting

a Kopeh Dagh

Sl 1341 o1 o § gl dilare swlidywo) (190 ol po (Sldmio i led &y A JKCH
9y 6&%} S Oledinz gl 154 . i oI gayl,ﬁl Sloyld cél™ b Y 41>J»(A Bbpo-Ulday

3395 3 JET (C (i gl Jld & bl o ™ (B comwl 03188 ) dls> o ol 38 MVT o Ogzmed (02
Sulg Al yo (0l 53 . ui gl (F3595 e gy OXSL 4o 50D Lop o o)y 1 9 L3108
Ao o (E (NI4EF L il Dgicr atms ) 00315 (S1B_JuS™ b of yois § 00D 454G S 03k S Sol>

“igy 8390 by 5 0 7 65 USh 9 oS g 4095 kit Al 50 (F £ g8 O™ Suly ogildl (b sius”
Bl 9 o0 Ao oyl 50 B S b Lo po OVl J 5057 58 (o 00l 49 g3l Ol puki 9 O3 5 9w > g0 L0 90bw
oy daMo 1) (G p Aol f (i iy gl dd Sl ol



Sahandi, M.R., Soheily, M., Sadeghi, M., Delavar,
S.T., Jafari-Rad, A., 2002. 1:1,000,000 Geo-
logical Map of Iran. Geological Survey of Iran,

Tehran.

Shafiee, E., Alavi, A., Naderi Mighan, N. 2010.
Active Tectonic in Binalud Mountain with Re-
spect to Morphotectonic. Physical Geography
Research Quarterly, 41(70).

Stampfli, G. M., Borel, G. D.,2002. A plate tecton-
ic model for the Paleozoic and Mesozoic con-
strained by dynamic plate boundaries and re-
stored synthetic oceanic isochrons. Earth and

Planetary science letters, 196(1-2), 17-33.

Sawkins, F. J., 1990, Metal Deposits in Relation to
Plate Tectonics, Springer-Verlag Berlin, Hei-
delberg, New York.

Stampfli, G.M., 2000. Tethyan oceans. In: E. Boz-
kurt, J.A. Winchester and J.D.A. Piper (Eds.),
Tectonics and magmatism in Turkey and sur-
rounding area. Geological Society of London,

Special Publication,. 1-23.

Stocklin, J., 1968. Structural history and tectonics of
Iran: a review. American Association of Petro-

leum Geologists Bulletin, 52(7): 1229-1258.

Stocklin, J., 1974. Possible ancient continental mar-
gins in Iran. In: C.A. Burk and C.L. Drake
(Eds.), The geology of continental margins
Springer-Verlag, Berlin, Heidelberg, New
York, . 873-887.

Wauschkuhn, A., Ohnsmann, M. and Momenzadeh,
M., 1983. Fe, Pb, Zn, and Ba occurrences in
the Paleozoic rocks of the south Binalud Moun-
tains, NE-Iran, Geodynamic project (Geotra-
verse) in Iran. Geological Survey of Iran, Teh-

ran. 337-346.

e e e S 53 3L 530050 sy 15 T ) | \Y &

&b
a8y9 Ol sl i oy 42 VYVP- .at‘&h&,ﬁ
Ol s V) vrrrr e wlde VARY o s cad b
5SS edme OBLES| 5 wlld e Ole L
Aghanabati, A. 1985. Geologic map of the Mashhad

quadrangle, scale 1: 250,000. Geological Sur-

vey of Iran, Tehran.

Alavi, M., 1991. Sedimentary and structural charac-
teristics of the Paleo-Tethys remnants in north-
ern Iran. Geological Society of America Bulle-

tin, 103: 983-992.

Bagheri, S., 2007. The exotic Paleo-Tethys terrane in
central Iran: new geological data from Anarak,
Jandaq and Posht-e-Badam areas, Ph.D. thesis.
University of Lausanne, Lausanne, Switzerland

223 pp.

Bagheri, S., Stampfli, G.M., 2008. The Anarak,
Jandaq and Posht-e-Badam metamorphic comd
plexes in Central Iran: New geological data, re-
lationships and tectonic implications. Tectonoh

physics 451, 123-155.

Entezari Harsini, A., Mazaheri, S. A., Saadat, S.,
Santos, J. F.,2017. Geochemistry, petrology,
and mineralization in volcanic rocks located in
south Neyshabour, NE Iran. Journal of Mining
and Environment, 8(2), 139-154.

Perel’man, A. 1., 1967 Geochemistry of Epigenesis.
New York: Plenum Press, 266 pp.

Richards, J. P., 2015, Tectonic, magmatic, and me-
tallogenic evolution of the Tethyan orogen:
From subduction to collision, Ore Geology Re-

views, 70, 323-345.

Ruttner, A.W., 1984. The pre-Liassic basement of
the eastern kopet Dagh range. Neues Jahrbuch
fur geologie und palaontologie, Abhandlungen,

168: 256-268.



