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TS1-1 19.8 53.7 453 23.42 20.19 80.29 21.29 39.29 4279 5.44 0 39.33 0 34.42 poor poor Feldspatic
TS1-2 20.4 54.2 46.3 26.38 17.08 77.18 18.18 36.18 39.68 5.83 0 36.9 0 32.41 poor poor Feldspatic
TS1-3 18.3 58 425 26.1 20.93 81.03 22.03 40.03 4353 4.48 0 34.02 0 30.67 poor poor Feldspatic
TS2-1 12.96 57.7 41.3 13.05 29.05 78.05 20.95 11.45 74.7 24.7 0 49.2 0 24.97 poor poor Volcarenite
TS2-2 | 12.06 61.6 44.6 13.35 32.35 81.35 20.25 10.75 74 24 0 485 0 23.65 poor poor Volcarenite
TS2-3 11.73 56.2 38.6 10.35 26.35 75.35 24.05 14.55 77.8 27.8 0 52.3 0 24.13 poor poor Volcarenite
TS3-1 7.2 91.55 9.2 7.37 3.17 89.51 12.19 17.00  71.99 13.64 0 57.94 0 24.36 Moderate Moderate Volcarenite
TS3-2 6.14 91.68 8.45 5.63 271 83.64 11 19.3 74.09 11.36 0 59.61 0 25.84 Moderate Moderate Volcarenite
TS3-3 6.91 89.02 10.1 6.5 2.37 91.6 12.06 17.69  79.67 125 0 70.7 0 203 Moderate Moderate Volcarenite
TS4-1 9.72 95.53 4.8 23 2.8 95.3 53 1355  71.35 53 0 71.84 0 31.47 Moderate Moderate Volcarenite
TS4-2 9.65 101.4 63 2.8 33 95.8 5.8 14.05  78.05 5.8 0 68.2 0 28.43 Moderate Moderate Volcarenite
TS4-3 9.13 89.6 34 0.9 14 93.9 39 1215 8235 39 0 76.71 0 33.1 Moderate Moderate Volcarenite
TS5-1 5.07 69.9 29.4 10.1 17.9 61.6 39.6 8.2 86.1 4.7 0 82.6 0 17.1 Moderate poor Volcarenite
TS5-2 5.13 69.57 27.1 9.8 15.6 57.3 37.3 6.5 83.8 33 0 80.3 0 21.03 Moderate poor Volcarenite
TS5-3 4.8 71.13 329 14.6 214 61.1 431 10.8 89.6 25 0 86.1 0 18.12 Moderate poor Volcarenite
TS6-1 13.44 91.3 0 0 0 95.47 2.01 19.54 71.38 2.7 0 775 0 22.08 poor poor Volcarenite
TS6-2 12.2 113.2 0 0 0 100.2 3.19 1516  69.14 213 0 67 0 19.67 poor poor Volcarenite
TS6-3 | 14.11 95.52 0 0 0 95.3 38 14.8 70.23 1.92 0 59.5 0 25 poor poor Volcarenite
TS7-1 9.11 102 0 0 0 114.6 0.67 7.32 100.4 1.08 0 99.35 0 53.6 Moderate poor Volcarenite
TS7-2 7.86 101 0 0 0 81 1.01 8.19 66.75 1.12 0 65.75 0 20 Moderate poor Volcarenite
TS7-3 7.03 97 0 0 0 101.4 1.32 6.24 87.15 0.8 0 86.15 0 40.4 poor poor Volcarenite
TS8-1 9.28 93 5 3.5 2 88 11.13 271.2 67.25 1.79 0 65.75 0 24.87 poor poor Volcarenite
TS8-2 9.12 92 63 3.8 2.3 88.3 133 2455  67.55 0.9 0 66.05 0 25.03 poor poor Volcarenite
TS8-3 10.1 101.5 3.2 1.7 0.2 86.2 13.07 19.5 65.45 181 0 63.95 0 26.6 poor poor Volcarenite
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SUsl o8 el gldy Jals VA

Oy mie il 8l Uy, SI02 L (TIO2 5 AlO5

(Y Jads) dias o OLES 1y (glo3 28 ylws g5 Wb
K20 Na;0 Fe;03) Lo NSV g R g U -

dibie j0 adllae )50 Il 5l (Siwanle aiged V0 oleowissy 3T mli 1Y Jgom

Sample | TS2-1 TS2-2 TS2-3 TS4-1 TS4-2 TS4-3  TS5-1

TS5-2  TS5-3  TS7-1 TS7-2 TS7-3 TS8-1 TS-2  TS8-3 | Average

% | si02 | s481 559 563 5202 5203 5092 5147 5156 5093 5163 5483 526 5914 5308 5581 | 53.542
% | A2O3 | 1795 1691 17.16 1691 1678 1698 1539 1725 1737 1521 1536 1545 1586 178 1701 | 16.626
% | Fe203 | 611 648 751 718 742 708 983 939 901 833 713 743 59 623 596 | 7.406
% | Ca0 621 643 638 861 853 842 805 711 773 972 852 882 618 692 592 757
% | Na20 | 491 487 480 425 419 434 418 407 402 481 361 391 416 564 526 | 4474
% | K20 084 058 056 0.9 076 086 132 038 1 222 102 132 071 06 064 | 0014
% | Mgo 173 151 144  le4 172 177 276 182 244 264 144 174 18 213 198 1.906
% | Tio2 071 084 0703 0803 0832 0816 1519 1079 0699 082 0924 0974 0806 0647 077 | 08628
% | MnO | 0121 0112 0112 0167 0098 0167 0.145 0208 0.154 0047 0.197 0137 0.3 0132 0083 | 0134
% | P205 | 0188 0.165 0097 0176 0.37 0125 0.183 0246 0.192 0086 0246 0.196 0201 0164 0214 | 0.1744
% | so3 0011 0014 0002 0018 0002 0007 0008 0019 0009 0017 0026 0023 0014 0016 0006 | 0.0128
% | LOI | 623 564 48 708 731 778 511 628 631 418 597 737 506 623 608 | 6008
% | Sum | 9982 99.451 99.904 99854 99.809 99365 99.065 99412 99.864 9971 99273 99.97 99.991 99.580 99.733 | 99.72
ppm |l 105 108 108 9% 103 98 89 86 89 101 105 97 99 110 115 100.6
ppm | Ba 996 970 908 512 496 492 680 665 686 742 711 758 891 843 921 7514
ppm | Sr 679 711 713 619 641 657 598 601 604 619 609 632 668 679 699 | 6486
ppm | Cu 51 57 48 72.5 70 73.5 42 47 46 38 41 44 62 51 55 53.2
ppm | Zn 64 75 71 69 75 78 78 83 82 70 69 62 75 64 68 722
ppm | Pb 24 3R 31 20 17 17 9 14 13 103 118 97 37 26 30 39.2
ppm | Ni 51 46 50 52 49 49 43 48 47 44 53 47 52 41 45 478
ppm | Cr 53 42 40 51 48 48 60 65 64 91 100 94 48 37 41 58.8
ppm |V 147 160 170 179 171 166 248 24 254 172 181 175 168 157 161 182.2
ppm | Ce 49 5 55 83 80 80 51 43 50 61 70 64 49 38 42 57.8
ppm | La 35 28 30 27 24 24 16 20 15 20 29 23 17 15 13 224
ppm | W 07 1 13 1 8 8 15 2 25 1 1 1 15 1 05 28
ppm | Zr 224 218 209 189 194 190 174 186 189 187 199 196 226 207 209 199.8
ppm | Y 24 21 21 18 23 19 18 195 225 20 29 23 18 27 21 216
ppm | Rb 31 26 24 33 38 34 28 30 41 42 51 45 24 33 27 33.8
ppm | Co 8 5 5 9 14 10 9 8 10 4 5 6 5 9 7 7.6
ppm | As 19 32 21 15 20 16 29 37 39 99 112 134 40 49 43 47
ppm | U 23 19 18 2 1 3 1 1 1 15 2 25 1 1 1 1.6
ppm | Th 15 3 15 10 6 8 6 5 4 2 2 2 1 1 1 3.6
ppm | Mo 1 1 1 1 3 2 15 1 0.5 3 1 2 1 3 2 1.6
ppm | Ga 15 17 16 14 13 18 18 15 12 15 19 17 13 22 16 16
ppm | Nb 5 6 4 8 5 8 7 9 8 3 4 8 1 3 2 54

ol ol i (F Jsi>) (Rudnick & Gao, 2003
A3 g 032 YL s MGO 5 Ca0 5,50 )5 Sute i
dpyd )LLE.A L_: 4_.‘%\2.4 BE AN .E_A.ujla Lv CaOo Lf’-))
&‘YL{L;\ULB L 93 3 Jﬁ—”'{‘u_'i‘ ,la_..-:_’:.ﬁu_;)j
{.S dl A s e a.x_uf.xﬁ;ls 4(C&O(ucc)= 4.2 Wt%)

ol andllan 35 90 D gy 53 LS Olass

ST o 5145 s o O pbeod Gl LT ol
0F/+\ L OVYY S35 4o y3 L SIO2 dnST ¢ ol juolic
1y andllae 35 50 lacKiw anle ol G slgr 50,50
e 1 OF/OF Lo z0) OT Hldde 5 das o JSi5
(CUU) YL (sloylb a gy 533502 g0 Lo sie
¢McLennan, 2001 ¢Taylor & McLennan, 1985)



VA QI ailaio 55 o e Jlonds 33 cruigeo 305 (6191 Sligmsy (onidall 9 51,59 5%

S aallas 550 s (Koo anle sladiges Lol olic glaarsT il ws, anglie Jouz ¥ Jsoxr

Si02 AI203 Fe203 CaO Na20 K20 MgO TiO02 MnO P205 SO3
Si02 1
AI203 | 0.33 1
Fe203 | 0.82 0.28 1
CaO 0.77 0.75 0.45 1
Na20 | 0.42 0.61 0.82 0.88 1
K20 0.42 0.97 036  0.82 0.7 1
MgO | 0.44 0.33 069 015 045 0.23 1
Tio2 | 0.77 0.37 0.97 044 079 041 081 1
MnO | 0.89 0.07 0.91 042 076 013 066 0.88 1
P205 | 0.11 0.25 045 011 0.14 0.1 0.93 0.6 0.39 1
SO3 0.12 0.97 0.17 058 044 092 0.3 0.28 0.08 0.3 1

s 5 sl aallan o j5e sLaaiigas S Hlasce S sb a tanllas o 50 g5 sloKins dulo 5 Jolao yolic yolie b dulio s (VWAF o) S 5

..X....uL\GA UJ).?) leo)ls A.A..aj.\ ) leyb 6‘o)l$ 4....4:5.\ 9o » L' ML....A

M M ocC ocC ucc ucc LCC LCC
(%) Condie Taylor & Condie Taylor & Taylor & Ronv & Ta()g/LIor Rudinck_ & Samples
(1997) Mclenan (1997) Mclenan McLennan Yaroshevky MeLennan Fountain
(1985) (1985) (1985) (1969) (1985) (1995)
SiO, 43.6 49.9 50.5 49.5 66 65.2 52.3
TiO, 0.134 0.16 1.6 15 0.5 0.6
Al,O3 1.18 3.64 15.3 16 15.2 15.6
Fe;03
FeO 8.22 8 45 2.8
T.FeO 10.4 10.5 10.6 8.4
MnO
MgO 45.2 35.1 7.6 7.7
CaO 1.13 2.89 11.3 113
Na,O 0.02 0.34 2.7 2.8
K;0 0.008 0.02 0.2 0.15
P,Os
(ppm) %lo gngl;)e Egllgr:a% I\-/Il—iile%rnfn V\/(el(éz%())hl I\-/Il—gﬁle%rnfn ngc?ljrr]lfaklf
(1985) (1985) (1985) (1995)
Rb 0.12 0.55 112 110 11 33.8
Sr 13.8 17.8 348 648.6
Y 27 34 16 216
Zr 9.4 8.3 68 199.8
Cs 18 0.3
Ba 5100
La 330 551
Pb 120
Th 18 64
u 3 18
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SL.S 5 «(1988) Herron (sslgiay 5l sad 5l oslez il
gt anlllae 5, 4o (Laas gai (5l = 1y Sls aT aule

(A JSK2) oS
03 A (hes Ol ) sl oy o0 5 4
ST anle o3 gdous 53 LOT (6,8 51 3 Cor g clad ol
sl Sl oslinal (S F JSCE) Sl odd 13 505 ol o
3 Na2O/K20 (glastmnS T o 02,8 a3 S5
(1972) Pettijohn et al. 45" ¢l &5, SIO/AlO5
T3 ke L 55 li s S 5 el S
a5 U byTed oS 5 o5 solgidin o sl
a3 o Ol andllae 5y 50 SO anle gl 1) S5 S
Olalllas plwlpaS olasassi L (oA o)
Solasakels I Joole slaesls 6,8 54 5 31 55 5
5550 S awle «(1980) FOIK s 55 53 () Jstr)
33 gl S 015 e e SoU, TS i 1 anlllas
ils L e glacd $5 Gduaib 5 31555 )
Sl e I Ol L BT Sulg 50

.5}&6» ;L@,..;.ﬁ i gal

Glg—iny ol s Glalasei s34 S e bolan
o315 2L i (1997) Hayashi et al. 5 (1968) Shaw
Lace oK 5§ Jle 4 ol = Call & JSK8) ol 0k
S5 L alhe 5 Sds oS5 anlllas 3550 (glad 5o
s Sl e . iyls (UCC) oYL (sloy6 dim g
polie U acuslae 5 (F/YY Lw g20) SIO/ALO3 o
Taylor) (UCC) (F/¥F) (slo,6 arw g oYL Cad ailine
LAt go5 S gy Blizal KLy (& McLennan, 1985
S eslinl U il o aiw gy o )3T e Sl adllas 550

Ol g5 o 55 (1988) Roser & Korsch S8 15 5o

(r=0.97) C—ie il 31 A9,y 55 35> 90 YL Gk
035 e Sy 5 K20 5 ALO; slad S|
P LSl sl Jlie 53 lsaly Lol wils
s YL G bl ) il e 5l5T Sl
Rb e s KO w8 s (r=0.97) Cze 2ol 33

S5 g Ao
ole s (LILE) 00 o555 Cangs Ktw g olie
Rbayg=33.8x107) dsile (HFSE) YU Ol Sy b
Warg=2.8x10° Uag=1.6x10° M0ae=1.6x10° &
(Thawg=3.6x10° , Laag=22.4x10° Nbayg=5.4x10

ﬁ)@%%&ﬁ)b&h{fﬂ‘d&ﬂb}f&l{y))b
J_.pt& .(f 9 Y J_}u\}) J_;)‘J &YL: L;‘QJG 4:#1}.3' ).} 4.:\.5...5
)COavg:7.6X10-6 chavg:478X10-6) Jle w\) &ﬂ
L awslie 53 glie Ly, S 05 55 (Crag=58.8x10°
COﬂdIe, ) u\.})‘b &YL’ Lg\a)lj ﬁ'—wﬁ J.} 4.:\_.;.# x_:l_in
jALZO:; u_.:.ibﬂ Aoy 9 S4>-ge u—:',’.Ll &Lbf (1993

(Roy & Roser, 2012) das » oL |y aad

(el S Ol 5 9 (2 bews s S b
Sl gy (K ole Doy plosd 55 Suaih
plomil (3185 5 Sl s JonSG 5 A (sl
S odd Sl plad 85 lagduaid 5o 55l o
Al oS (ol iz Jown 5 LacKinanls
530S 5 5ISI0/ALO; u sl slac.—i 5SIO;
Pettijohn et al., 1972) tzus oslizul 5550 sla S5
.(Khan & Khan, 2016 ¢Tucker, 2009 «Crook, 1974
gy dms e 3l ealar ! (1988) Herron ldlas 50
5 Fe03/Ko0 (slad—ST i o LS sl

s K S 5 e 3 AUl 5 s SIO2/ALO3

1- Lithophile
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Loy S Olys o pmman (V0 JS8) £,8 ) 3
s LaeK aule 55 (1448 B VPV TIO2 b S
Hayashi ) coul boT eSuds o 55T Laze s 4 Ylaz!

(etal., 1997

Slaas sai 3 Jeol sladnSTasl o1 psle Ku
S U i) ol 03 3508 e (Ko JE 5 (Snaale
S bl 028555 Si 5 Ca sl 1 6,8
=155 b KO 5 Fex05 TiOz (Naz0 MgO (slat.’
Al i 8 pme (Ve JS2) (o SSE s el (o5 5

asdllas 5 ) 40 le.a&.u awle (golginn HIs gai cpl wlal 4

1
05-
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¥ 07
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S 05
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ﬁ
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=
o
-2 T T
0 05 1 15
Log(Si02/A1203)

2] <l
15 ‘
LJ
§ 11  Feshale @88 Fe-sand [
Q 0.5 4 /’ / I3}
;; Shale /Sublitharenite/ §
@ O] 1 |8
L 05 | Wacke / // {
Litharenite /Arkose / Subarkose /
-1 "‘
0 0.5 1 15 2
Log (SiO2/AL203)

(<) (1972) Pettijohn et al. y (<all) (1988) Herron (sulgiduy b ss slashs sas 5o alllae 5y 5o (slacs yai sbiass 55 slasls Giulas A JSs
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3 all
Acid+ Intermediate
Composition
< 2 =~ = | Basi it
3\- ‘eg Cy’ e\= asic composition
=3 3 ot <
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= & O &
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= A\ <
‘* di
ASIC rocks M Lower continental crust
Tel 4 Upper continental crust
0 . - . . . @ Studied samples
0 50 100 150 200 250 300 0.01
ol T T
Zr (<10°) 1 10 100 500
Rb (x10°)

foolsT olsan, Liie w3 a3 g1, (1997) Hayashi et al. (gl () 5 (1968) Shaw (sulgiduy (A1) ol su glasls sas 4 JSb
mxsuuppddﬁwdmﬁﬁ@m'C)A..\;;LA.wmAJJyggHJslx@“ﬁjgdylmggu&%@ﬂ4__,uJIJ,A;;,fluuLulx

s saen )3 (63 5 Slped 55 Do)y s 4y S Ll
303,55 55 (G gon = o SN 5 A 03584 s 25T
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5 Llad 8 IS s aesyl (oSl 4 saze
3 o3 s ¢S Lo oK 10 .OVWAD (O,

)l g oidns Souss Taylor & McLennan, 1985) (UCC) oYL gls ;5

ST 3 Ol r Dby Lite K i 7 55
jgjyﬁw,s.g;a,u\uwuifuig,&
Sl LS it g 5, eSS o 5 Solabas Ol L gy
gy (oS e Gy ) (i 33 - e
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5,5 oslizl (Fedo et al., 1995) " (PIA) La NS 5 35
T o Cas s Jalyy 5l s e li oyl
CIA = (AL;03/( AL;03 + CaO + Na,0 + K;0)) x 100

PIA= (AL203-K,0/ (Al,03-K>0) + CaO+Na,0) x 100
Ca0 45 laasses polas cemli 95 ol awnle 5o

3L Glallar 4 by jo 5 035 70 5l iy WOT
Les 5 (Garcia et al., 2004) o peoe i cdiily
53 (Ca0™) w1l Jidu 335> 40 CAO 5L ks
o=l = 00 3> slie . dss § Jlael Slwlow
L 5035 035158 b slaeSin Kol s e s
S Gosb 4 S o i Vo B0 31 Sajlen b iy
bl dls JolS™ ks odms(lis Vo v 554> PIA i 50as
Fedo et al., )l el s oS (cd 55 o
CIA) oles Ssjlm Sus Latls dmlw (1995
Ssasdoms ol canllls 0l 5s Sl laassel ol
OF/NA 35l Lo gte gods Jala 1, 08/FY L0V
5 PIA) La3d8 5 53 Gl $5 asl 55,0
Dy e ol 1, 08/8 Lo g L O/VE L5 OV/YA 051
o2 93 ol (6l e T s @ ol 603 5 gl
s ot (S350 Sy 5 S e b 1) Kken
Olo 395 s 4 e aalllas 5, 50 (slad sud Cnd
Cal ,islas )l ol 5 anlllas 5540 A& gos y3 S S
S5l 5 oluabl Jsa> 1 (CA0™) o~
o) 35,8 e osliul 5 6, K05 e s YU s edd
FCIW) glars S35l jasla ol ay oS Lasla
(2000) Cullers & PodKOVYIOV Lo 5 o5 5i oo 0l -
osliul 0T Slewlows 43 CA0 ,3Lis 5 Conl ouis a5l |
tlone 5 adaly Sheslinl b et ld o b el

:"fi'LSG
CIW= [Al;04/ (Al,Oz+Na:0)] x 100

3- Plagioclases Index of Alteration
4- Chemical Index of Weathering

e BLILI s Ll g e andllas 5 g0 (g gy I gl
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s 24
=
o
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-8 3 2 7 12 17

Discrimination function 1

S8 mlgs L (1988) Korsch & Roser  (SSa s gad o)+ K&
Discrimination function 1 = 30.638 TiO2/Al,O3 — 12.541 Fe,0; (1) )

/Al,O3 + 7.329 MgO/AI,O; + 12.031 Na,O/Al,0; + 35.402
Discrimination function 2 = 56.500) , (K;O/Al,0; — 6.382

Ti0,/Al,05 — 10.879 Fe,0; (t)/Al,05 + 30.875 MgO/Al,0; — 5.404
Loy an B Saeals LS55 (N2, 0/AI,O5 + 11.112 K,0/AL0; — 3.89

.AlsgaqL@LiﬁanAd)legH)¢m&.u6‘xb

25 (T 3)gh b
Sy (2GS 5 (23 5 Sl ol (o 55
Silen slaanT b vy aily o golsTo cncdow
(Nesbitt & Young, 1982) L, & , & ,L>>
o) plostcst YOV G OAY Ol5e 20 (WU oo 5 55
b A e il e S aaile (slmd s s (Y
sl LaeKn nl o gie domys Sajlem glaunT 5
O ek o (6 S o3ldl (Das et al., 2006)
S8 i L ALOs ks S i o slaS |
Lol ) dil5 o KoO s Na20 Ca0 b S e
Al dde (6157 e 5 Dby (5351 58 domies U
— ) <—g> (Neshitt & Young, 1982)
bt 55 sla iy L L oS Bl s
JCIA) olars S3jlen S Lol 93 51015
Slw $5Sus Lesls s (Neshitte & Young, 1982)

2- Chemical Index of Alteration
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(oo Y JSK8) S b 1y el 0L S3)l e
L ol SLalwlls 5 g5 4b gy 0 5 g 3l o5lisl
S alllan 5 e Sy Son pblis 53 oS Ssjlsm L
Sl e 1y St gl s T oSl

A8 e b e K

AYL lasae U (Sajlen glaasls g,y oml o
(Lo sai 1 s S s glacd (Sl S
VAIVA S5l U el ol caalllan 55 50  Siwanls
b G b (S50 sm oS b oS aeT s
Lol sod Sl osliul Cpioman ol Lo 4b 5 Lo 20
slad_uST| WLl 5, (1986) Suttner & Dutta (sl

@\}_A 9 uT .lailj_.& colebails glaesls o Lpr‘ J,.pL'&
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s o0 an 8l aflas o & dwuls (g lad wls Lo 655 slasals glise 5 (1986) Suttner & Dutta gulgas La_la gad 31 soldival iV )
2039 oS & 8] 9 2l 935 (s slse 5 © s LAl gas

>,)w)l5gu¢<@ub)u&ﬁ&y)uﬁ
wbua ﬁ) 4_24‘) )‘ DJLQ:—«A‘\JS(COX et al., 1995)
:J}&GA

ICV= Fe;03+K;0+Na,O+Ca0+MgO+MnO+TiO,
IAl,03

el oS 5 pa e b Sy LS ICV>L
sl as > 53 (S 555 Jlmd glala e j34 S
ICV<L ;K5 Co b 5l allods aigs WS O s
2348 L VU (S S el L Sl Sl
Al b G518 L S sSS S sla ke
Lok g0 5 5 ICV Lo gta e 5,15 415 Jlab g gen s
33 Sy JSis Kol a8 dib o 1/ andllas 55 5

sl (I gy Sl a5 (S5 5SS Jlab Jas

Gl o>

_\ASGAJMQGMLMQMHGg.\‘;‘ﬂjaemg‘):\b&i&u:\lu&i&

g0 S 7 9 Egb
«(2005) Garzanti et al. L. 5 o plonil Slalllas

e ls &S ALOs - Si02 Cas 4S5 Sl eals OLES
43 g g Sz G Gl el 5 age sl
28102 i il gy LK 5 g 5k
by Sl b YL 4,57 L0 1 iy Al20s
308 5 Jem il (b s cpl 1 das e OLES
Sll i 5ol Sl GRIBIL s e (o) 45
b il La i 03 5 5 bl Jeo il
casdlas 5, 40 (sladi 5o 1 .(ROSEr & Korsch, 1988)
035 (+/¥F) e AlO3 5 Si02 Loty  Stumnos
AL e YUY Lo sia sb 4 55 ALOs L, Si02 s
S35l pe (Olpy by a3 f b Sl 53 o
Glaos 5 5 Slowdls 6u@tsﬁfr:>,),¢>}¢”u

3§k e 1= IOV jasla s ol S
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o= 3 (Roser & Korsch, 1986 Bhatia, 1983
SladST slas anlis 1 oU 4w 5 U s> slayls gal
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oLl ¢SS gl o ol olie gl STl
o) el 03,8 Sl S acale Sl gy gl
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Ll 5L Cwlee (Ahmed et al., 2011) wab azils s
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5 O ailaio )3 anlllas 5550 155 (5,515 & ar 5 L
a5 3ol gm0 93 53 (o S8 w2155 5 gy
AU s sl a5 0535 Jol oS
e o 5,90 Olbswy by ol sl sylew
g b b e B 5 OST l es oB
Dby ) Gl e SN iy S 15 0
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Wilmsen et al., <Allen et al., 2003 «& King, 1981

(Y JKe) (2009

-4—a. subduction/collision/thrusting

=== limestone (platform & pelagic)

== limestone/marl ~++++ spreading ridge

=3 arenitic limestone ===== normal fault (dashed = infered)
**" conglomerate = transform fault

ee. flysch 444 fold

<> accretionary prism (melange) .

X subduction-related (arc) volcanism -_: convergence rate

Jae Giulad g (Shafiei et al., 2000 3 435 K 53) e gals = Cpemsre (0 s BT Cpm sro (AN (o) pal 5o (ol 655 o g3L3) (s dieans LLalSS ook Ol s WY (K
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Introduction

Three main goals have driven studies of sandstone in the past ten years: Firstly, the academics motive to
understand the tectonic setting, climatic situation, paleo-geographic position. Secondly, the economic motive
to predict reservoir ability and porosity and permeability in hydrocarbon fields. Thirdly, the motion or stasis
of pore fluids and the scale of mass-transport to form cements. This research involved the first one.
Sedimentary rocks are principal sources of information concerning past conditions on the Earth’s surface.
Clastic rocks may preserve detritus from long-eroded source rocks and may provide the only available clues
to the composition and timing of exposure of source rocks. Geochemistry of sedimentary rocks may
complement the petrographic data, especially when the latter are ambiguous. The geochemical composition
of sedimentary rocks is a complex function of various variables such as source material, weathering,
transportation, physical sorting, and diagenesis. Very few studies on Miocene clastic sediments have been
conducted in the country, in zones other than the Central Iran. Hence there are many questions without
response in this area. This research is trying to get some solution for these questions

Methods and Results

In this research, clastic sediments in the central Alborz have studied using facies analysis, petrography,
grains counting and geochemical methods. For this propose, from two sections in the Talegan area fresh rock
samples were collected from outcrops exposed in stream and road cuts and were washed thoroughly in
distilled water to remove dust contamination. 52 samples were selected for detailed petrographic study. Also
24 thin sections selected for grain counting and modal analyses according to Dickinson method. Coarse
grains classified based on Miall method. In geochemical studies, we used XRF Philips 1480 for
determination of major and minor elements oxides. After preparation, 15 samples were selected for analysis.
Measurement accuracy ranges were 0.1 to 0.001. This sequence is mainly composed of marl, sandstone and
locally intercalation of conglomerate with Pebble size particles. Studied outcrop is formed of fine grained
sedimentary sequence (Marl), sandstones (Feldespatic litharenite and volcanic arenite) and conglomerate
(poly-mictic ortho and Para-conglomerate) with 127.2 m thickness. The strata in this formation are
composed of two gravelly (Gmm and Gem) and three sandy (St, Sh and Sm) facies. The main components of
these deposits are igneous rock fragments with poorly to moderate sorting and moderate to good roundness
that are welded together with hematite dominant cement.

Discussion

Roser & Korsch (1986) established a discrimination diagram using log (K20O/NaO) versus SiO- to determine
the tectonic setting of terrigenous sedimentary rocks. These authors used CaO and LOI-free 100% adjusted
data to determine their field boundaries. Both parameters (SiO; and log (K-O/NazO) values) increase from
volcanic-arc to active-continental-margin to passive-margin settings. Discrimination of tectonic settings on
the basis of major-element data also was proposed by Bhatia (1983); it includes oceanic island arc,
continental island arc, active continental margin, and passive margin. Most of our sandstone samples fall in
the general area of passive margin and active-continental-margin fields of the TiO versus Fe,Os* 1 MgO
plot, but mostly in the passive-margin field of the Al,O3/SiO; versus Fe;Oz* 1 MgO diagram. Petrographic
data show that K-feldspar dominates over plagioclase, which may result from intense weathering in the
source area or from diagenetic alteration. The latter can be ruled out by the presence of abundant carbonate
cement that developed probably during early diagenesis. The intensity and duration of weathering in
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sedimentary rocks can be evaluated by examining the relationships among alkali and alkaline earth elements
(Neshitt & Young, 1982, 1984). Feldspars are by far the most abundant of the reactive minerals.
Consequently, the dominant process during chemical weathering of the upper crust is the alteration of
feldspars and the neo-formation of clay minerals. During weathering, calcium, sodium, and potassium are
largely removed from feldspars (Nesbitt et al., 1997). The amount of these elements surviving in the soil
profiles and in the associated sediments is a quantitative index of the intensity of weathering (Fedo et al.,
1995; Nesbitt et al., 1997). A good measure of the degree of chemical weathering can be obtained by
calculation of the chemical index of alteration (CIA; Nesbitt & Young, 1982) using the formula (molecular
proportions). According to results, these sediments have felsic igneous source rock similar to upper
continental crust, which has been deposited in the semi-arid dry climate with weak weathering. Final
deposits were traveled relatively small distance and were deposited in the first sedimentation cycle with low
degree of maturity, low chemical weathering, in active tectonic environment. Thus, the low CIA values of
the Talegan sandstones do not reflect the general chemical weathering conditions in the source region, which
can be inferred from the petrographic observations. This is probably due to the sedimentary sorting effect.
Physical sorting of sediment during transport and deposition led to concentration of quartz and feldspar with
some heavy minerals in the coarse fraction and of secondary lighter and more weathered minerals in the
suspended-load sediments.

Conclusion
This sedimentation happened in the alluvial braided river’s channel and floodplain near the origin with weak
hydraulic separation and oceanic arc tectonic Setting.

Keywords: Petrography; Geochemistry; Clastic sediments; Miocene; Talegan.
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