Sedimentary Facies @) ol ) (gl - (oole 4 i
Spring/Summer 2015, 8 (1): 71-84 &93’:5}1537; AF-YY () A IFAF bl gl

9 b (Y (S 9 SBAG (510 5l 5 9 (5 )N (wlwidn Slasuino
huxo 49 90 Sledld 3 g § it )8 WlWT

TS yee G 3 ko Cas ) N Olilaed CpmmadE

Ot 0 B 0bads o8l cp ke il ¢ pulih pn 05,5 5Ll )
Ot 08 B obadS o8l cp e Sl ¢ oulis cpn 03,5 e(s3laBl (ulis 3 )| (ol IS (6 il Y

1t 08 B bl ol cp ke oSl ¢ bt n 03,5 5lhsliwl ¥
gh.shamanian@gu.ac.ir :¢$ s =S ™

A0 b dy sl AYNYNIA o8y &6

S 3 At s g Olaels o f Sl (6 a kST Y 55 als Jlad e lhS Fr 5o i Sl 5 B0 2 Y- 28y bty
ookl oY aig oS b sl 3 K W5l e s GLeSaTeKom 5 65, il LSBT n 53 Oluatar 381 &S5 IS8 & 36
Y185 S 5 68 g0 sy Ll ol o s S L SleSKmanle 5 b 5 S an 53 ST y Ot &) 50
93 2Bl Gl g o o Cnl Laacis (o) s late (BL obie o ege 5Ltk 5 Loy g dadd gl 5 e (SL jolie o 5005
hn 5 g o kT 5 36 Glaaig loslust s 5 )0 S dalyh bl das oo DL baazigs ol (51 1 13l b 5 lor 2 ol
G sS Sl alT aig s o 55 S S (Coilon (Lo 918 GULT G arals Slodas sb 4 36 cigs bl o S LS s A1,
St 8 ys Lol ado o an Solis lo sty 5 (5,0 Ko ¢ pulibara glaasl . Lilods JSKa5 5ULT 5 cad g5 (o S oo
5o Y a5 31 o ) leslS 5 o 5Y (S g 3lge gl Al e 53 el kT i LSKi5 55 Lol b e 93 5 A6 arigs
@Jﬁ@&_;f@@p,aww@)\sukq;t}ﬂ@\ya@w;wf);..uaug}gxm&”\m?);duwﬁ
br 2 (5355 co3l3 5 A6 42igi 53 163 o7 pgun alom jo 53 plol e gos 3ol 5 e adlate 55 20 5Y (slgmde 5 U adlate 55 winss
Wl 0 Ao )3 O b La T Sltie 21550 5 $KilS oS 5 5y Sl o35 150km

AT ¢ 36 ¢glojlus ) dal gl ¢ Bl Glehdo 5 a2 600 Y (S 5 1SS (SOIg

4o
L loslo aas U (sloslom (bl 55 DS y200 ST e ST 5l (28 5 Bl oy Slaaigh 4 LS s

S e o gte glos g e e VY0 1 i w20 j!@b);u&ﬂ;sjlyj\dsﬁwdw\



Slroe GO (830 iy ) (o lilaods Cramxodle \Al

el LSl 4" w5l g Y- S
5o s LgT oldlsn ) 5 wliiiaa leS 55 0)byo
O5SU LT ald S 5 (B sl 55 05ly5 5 sl
I ] 53 55l 5ol o il 5 (gl
o Sleplast s 5 LK (b sLeS 5
sy5e AELST 5 ol o Sltalin b 1 bty
Lyl oslps S b T anlie b 5 a8 8 515 )

el ok iyl o 4 5 Olaseia 5 LSS

e 09)
el 5 20 V. s s slhaig andlas
it 3 A el AT 5 ol i
bt (el ) Slaia () o) e
e 3 5555 SR L LT bl oy 5 basnigd
2 2 s S Sesls ) (Ss Sl 5
50 8 el s ol 228 s e Sl as
3 o i (5 Slatigs I (S 4503 YA 1S
Slllle ¢ A olejT i 53 b Csls 6T e
30 2 s 3 Sn o Sl 4 olid S 5 (B
VF 53 dpgmme sLgslS o plowl s - &S50 alaia YA
Shestiul Ly (XRD) Gl anil il gy s 40 ge
PW 1800 Jus ild oS 5 Cilv oS is
G U0 W 3 ool glad ST e bl w5 olulis
XRF o Sl oslinal Uy oSl 5 il s 25
S b haze PW 1480 Juie s 0S5 L
Sl o e st a2 8 el 3 Jliy O1,LSS
sy /Y L ol s MNO 5P20s (TiO; (slad S|
3l dculos Sl od g dpys o /0 ST Lo (6l
L 5(1954) Johns et al. s, asl - LgslS oS s
slaasl 3l L .23 8 il OFigin 8 1 53lp 5 51 elizul

j—fj;j%—‘ J_A‘}.Q cé‘o‘)w)}d)&&_w chs_..ﬂu‘&::?:

Bardossy & Aleva,) s 4i oo JSKi5 31 & sl a5 YY
Jols Lol Jole )l mU Lawigs ol S5 (1990
By e ale S s Ko 5 alis SIS
s bl b (e L 3 5 (ST Ll )
GLa S jai slist ) aS ol S35l 00,93 5 el
o i S35l 58 L a3 olie g3l
Butt & Morris, ) s ls K Jole Hlgz opl m o shlas
ogd 5 ple K g5 4l 1S slaacig (2003
S 5l 2 5 leS s ol o5, 53 4 S
S S35 S SlgnS 5 SIS e T
{(Bardossy, 1982) Lleds usemnds S S

23 @3l Wlewa = Ol 1l (e g A o8 51 (i O 2
O e S g glaanig a8 Conl (55 0 slnT
15 el S 5 $Salysio ol b - e Glre)so
Sl 55 531y 8155 655 00l Gl glaag o
- bl ag (Zarasvandi et al., 2008) ol osls
S 51 iy oS el 53 (6,8 515 e a5
)55 5 odmin anS 5 Slaanig jl Wlea - 01
Olss e aigy ) ladiings o e 51 (G JSK8) o
O OHLSKs 5 () ol (2nS s Glaaiig &
Tsils s(Calagari & Abedini, 2007) oLs s,
Odme 5 -5 )15 .58 o Ll (WWAY 0 Ken 5 (6 S
S i 53 L JT A 5 Sl )8 5 p e S
st Sl adsl ol slge 4 05530555 5L 5 5wy
o) 03 S g Gaaig (ooladl 5 L pld Ll
ol gy

PTG g Dlatiee L 6 (S 5 iy
Ji 2o s WS Fr 5 5,5y bLOF FF 5 Jls
sl Olamee U alinT = 5V arig 555 als
Yoo Js oo ¥V 5 S5 e LOF 0
slaaig 5l Gl JK8) Dlaels o Jlad (s e sh



VY o 4y 500 Glesdlen 158 00 55 50 Al 5 (30 (3 3Y = (ST g1 sloaiis glo sl 9 ()RS ((ouolibidinr Clasiinn

Calies LG 55 Smulyss- b5 2 5Y 5 S s
Cwlods alenT aibote 53 ahas 1 5,0

Aty o S S (D) JS8) (i) 425 bl
0 L3l U ailate s Bl O geist s gleir oK
Sl FYF/FEF/ VM e L Ol el 5
& Lo g 45 (Ghavidel-Syooki et al., 2011)
o ol gy 93 e b B g3 Sl G5l SLSAT
L oS le ke 5SSl clile ol 655 2 Sl
i 5 5 cipr s yb a8 55 518 i S
ol 45 S 15 ey e o 5 Sl (Slos 55 (LS T
LS5l e 55 SLSATES 5 0555 L3l s 0
Wil 2V 5y 355 0 aSde (2reS g BBIESS 5 g
Dlogay o5 s ol p (S 5B 55 S
ool a3 sh el g $Siad Wil ols_ glalssy,
YL S o lag s 2 Shee s 4 catbais
4z S 5l Gl g by 5 ol ol oSt 5L
PR ) Canlodd 45 8 1 55 e sil

ST diate s bl paist y (Gl $Sw Aoy oy 5 oS
48Tl ol b S 5 e 55 (s leSaT R
() o) Cl ol odi g IS sladlyy bowy
5308 5 AL Y ooy adbie ol 55 o 5Y 33
K 5B L 351 15 LS 5w o ylS” Ol i
e A St 3l (g nle 5 b o Coboa
L3l (S5 T 0 0l gy iy Sl 55
ol SSATeKu 51 S 0¥ S50 Slab (oSKiad
i Y L5l ST L oS 550,513 e &Sl 55
Gladls p 5l s W Ulodid ol g pmms ESKamsly 95 o
Slebd Jals adlate ol 55 4l O saist ) glaar oS
il IS slaig 3L e 4 2 S il S5

Y8 (o 8) Sl ySlmidge Sl 5 0555

R P JUENEgye

(ewbodin 9 (ol yao)
)‘4-{4-&@‘*‘°Mé‘}£ﬁ)ﬂ‘@}“)-6)b'u
Sl Al U 5035 LSS 5 sl (o5l e 0
5 olimel S8 55 L osiame LS 5 L« oLE L
Sy Ol (OYAY ( SUBT) 558 oo Ladein sul 3
JS2) Sl Sl 55m b5 5 Pl - e S
A oo O (Bl 55 5 wlidiaiar Glgaw (NN
233 el ey om0 S Al Sl 184S
ok Ol LG Chel 55 S S ledly Cig g lomse
jUT@\H)bL&A‘;JJ‘}J)Q)JUTdeJ
).} .C,_w‘a.ﬁ))-" V.A‘J_:) b LJLU 4:..:..@.: 4.1.«;} j‘ (et al, 2009
SLeS sy bos Gaim Lol b S sl
Berberian & King, ) clodi azig 3,1 53 K &3l
(Nazari, 2006 £\YV4 o)L Ses 5 o ¢1981
YU AL o Sl pl s A G b e
o s ey 3l 5 51 sal g SO 5 4 g
Sl 03 g o‘J_M Lgij‘ J;)L.w BE &‘)@)L{ tgLavLiTjﬁ
C"—;} cdalsl DL .(W’VY ‘Lﬁ';l-;u)‘ é}_..ﬂ) 9 Q‘Ju‘w)
b&dla)ugfng‘-b)}muﬂlij)bgids%f
S e s Laydde 5 LI AL sladdly) s,
Ll 5 sl 50 5 (Berberian & King, 1981) o5 4 of e
Gl T b anw i (gl (ool 5 (il ey s
Glraig S el o olica Y 5 shiiauS s



S O 3 i i) olbileads et V¥

!

°

Permian

Permo-Triassic

Triassic-Jurassic
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Eﬂika Fm.: Dolomite & dolomitic limestone (Triassic)

Bauxite horizon
:IRutch Fm.: Limestone & marl (Permian)
E Mobarak Fm.: Limestone (Carboniferous)

Gabbro & diorite (Post Devonian)

EKhosh—yeilagh Fm.: Marly limestone (Devonian)

2 3 ¥ ] Soltan-maidan Fm.: Basalt, andesite (Silurian)

|:lOld terraces (Quaternary)
Conglomerale (Neogene)
Karaj Fm.: Tuffaceous shale (Paleogene)

-Lar Fm.: Limestone (Jurassic)

7

e % | Volcanic rocks (Lower Jurassic)
E Dalichai Fm.: Marly limestone (Jurassic)

Shcmshak Fm.: Sandstone & shale (Jurassic)
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Introduction

Bauxite deposits can be classified into two main categories according to the bedrock lithology including
karstic bauxites, overlying the carbonate rocks and lateritic bauxites overlying alumosilicate rocks
(Bardossy, 1982). The Alborz structural zone in northern Iran is the host of a number of important karstic
bauxite deposits. Tash and Astaneh bauxitic-lateritic deposits are two of them, located about 40 km north of
Shahroud and 30 km northwest of Damghan, respectively. The Tash bauxite deposit has been developed as a
stratiform horizon along the contact zone of Ruteh limestone and Elika dolomitic limestone, whereas the
Astaneh laterite deposit located along the contact zone of Triassic dolomitic limestones and Jurassic shale
and sandstones. In this paper, the Tash and Astaneh bauxite deposits are examined in terms of field relations,
lithologic associations, petrography, mineralogy and geochemistry. The objectives were to determine the
deposit characteristics, the paleoenvironmental conditions in the region and the processes responsible for the
mobilization, fractionation and deposition of Al, Fe, and Si.

Materials and methods

28 samples were collected from the Tash and Astaneh deposits. Petrography of the samples was carried out
by the conventional microscopic methods at the Golestan University. Mineralogical analyses were done by
an X-ray diffractometer equipped with CuKa tube and monochrometer (XRD Philips PW 1800) at the
Kansaran Binaloud Company. For whole-rock geochemical analyses, the samples were crushed to 200-mesh
using an agate mill. All analyses were carried out at the Kansaran Binaloud Company using a wavelength X-
ray fluorescence spectrometer (XRF Philips PW 1480).

Discussion

The Tash bauxite deposit has been developed as a stratiform horizon with more than 3 km long and about 10
m thick along the contact zone of Ruteh limestone and Elika dolomitic limestone. This deposit shows
excellent relations between the bauxite and the footwall and hanging-wall limestones. The base of the
bauxite horizon is undulatory, whereas the top contact is concordant with the overlying limestones. The
Astaneh laterite deposit is 4 km long and about 15 m thick. The basal contact zone of the laterite horizon is
mainly undulatory, whereas the upper contact zone is concordant with the hanging-wall shales and
sandstones.

Textural analyses indicate that both allochthonous and autochtonous origins for both deposits. For example
pseudo-breccia, colloform, and pisolitic textures reveal an authigenic development during the bauxitization
processes. In contrast, reworked bauxite fragments, broken oolites and pisolites of various shapes and sizes
indicate reworking or clastic accumulation (Ozturk et al., 2002).

Based on mineralogical and textural features, the Tash and Astaneh deposits can be divided into five and
three distinct units, respectively. The Tash deposit is mainly composed of diaspore, anatase, kaolinite,
hematite, goethite and berthierine, whereas the quartz, hematite, goethite kaolinite and anatas are the most
abundant minerals in Astaneh region.

The Tash and Astaneh deposits have a complex history of deposition, uplift, subaerial erosion and karst
weathering. The mineral assemblages, textural and facies evidences, wall-rock relationships and geological
settings show that Tash and Astaneh deposits formed during three and two main stages, respectively. First,
bauxite and laterite materials and clay minerals were developed as authigenic bauxitization and lateritization
processes of the parent rock. During the second stage, these materials were transported to karst depressions,
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where they accumulated as a relatively thick bauxite horizon in Tash and lateritic lenses in Astaneh. Finally,
during the third stage which has occurred only in the Tash deposit, the ore upgraded to 52% alumina by in
situ leaching and desilicification.
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