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Abstract

Chamatoo intrusive body with monzonite to granite composition located south of Amlash
city and east of Guilan in the Western Alborz. Petrographically, the Chamatoo intrusive
body is mostly made of alkali feldspars and plagioclase with biotite, pyroxene, opaque
minerals, and different textures from granular to porphyry granular as the main textures
and perthitic, graphic, poikilitic as the accessory textures. In the chondrite-normalized
spider diagram, the granitoid rocks display subparallel, linear and homogeneous REE
profiles with LILE enrichment as well as Ta and Ti negative anomalies. In addition, all
samples have the characteristics of WPG. Overall, the Chamatoo body was formed during
the subduction of the oceanic crust of the Southern Caspian Sea and owing to the activity
of an subducted mid oceanic ridge towards south, in an extensional regime above the
supra-subduction zone a Slab Window was formed. Finally, Slab Window tectonic
regime caused the rise of asthenosphere and the alkaline OIB magmatism in the region,
followed by the generation of Al- type granite and the per-alkaline Chamatoo granitoid
from fractional crystallization of OIB magma source.
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K20 5.64 5.59 5.80 5.56 5.68 5.13 5.48 5.16 5.65 6.12 5.47 5.80 5.07
TiO:2 0.08 0.11 0.08 0.12 0.12 0.07 0.14 0.03 0.09 0.07 0.08 0.08 0.03
P205s 0.06 0.05 0.04 0.06 0.07 0.04 0.08 0.03 0.03 0.03 0.05 0.04 0.03
MnO 0.18 0.20 0.18 0.20 0.18 0.19 0.19 0.17 0.09 0.16 0.18 0.13 0.18
Cr20s 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.01 0.03 0.00 0.00
LOI 2.20 1.70 2.20 1.60 2.50 3.80 3.10 1.40 3.20 2.60 3.50 2.60 1.80
Sum 99.62 99.65 99.62 99.61 99.65 99.59 99.68 99.47 99.64 99.60 99.67 99.60 99.56
Sc 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Ba 96.00 120.00 88.00 121.00 130.00 63.00 168.00 17.00 27.00 25.00 73.00 34.00 22.00
Be 14.00 11.00 6.00 6.00 11.00 10.00 6.00 21.00 9.00 12.00 9.00 10.00 16.00
Co 0.50 0.40 0.60 0.20 0.30 0.40 0.50 0.30 0.50 1.50 2.40 0.40 0.40
Cs 1.00 0.90 1.10 0.90 1.00 4.50 1.10 1.60 2.30 2.80 1.50 1.80 1.70
Ga 40.20 37.70 39.90 37.20 38.20 39.00 37.70 51.70 38.90 4130 3590 39.00 50.40
Hf 28.10 2490 2580 30.00 24.10 29.50 22.00 4290 28.30 34.60 26.10 27.40 44.20
Nb 155.70 148.60 161.50 149.10 151.80 180.10 137.00 200.40 148.00 163.50 153.60 149.80 214.80
Rb 91.20 85.10 88.70 80.70 84.90 91.60 78.90 159.40 111.40 133.20 84.60 113.40 175.00
Sn 8.00 7.00 9.00 7.00 8.00 9.00 8.00 18.00 9.00 9.00 9.00 10.00 18.00
Sr 143.30 86.50 171.40 88.30 9590 97.20 8450 3890 5880 2290 98.60 56.90 39.20
Ta 9.40 8.60 9.20 8.90 8.60 10.60 8.10 15.30 9.10 10.90 9.90 10.40 17.60
Th 16.00 1420 1490 1380 13.70 16.60 12.60 34.10 16.20 20.40 14.30 18.00 34.50
U 4.60 4.50 5.10 4.30 4.50 5.40 4.70 9.40 4.80 4.20 4.20 4.80 9.10
\Y 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00
w 1.50 1.10 1.60 0.90 0.70 1.30 1.10 2.90 2.20 2.70 0.60 1.60 0.50
Zr 1244 1116.5 11985 1289.1 1115.7 1381.0 961.90 1830.1 1259.8 14752 1139.4 1256.3 1808.2
Y 7760 73.60 78.70 73.60 7350 91.10 67.20 129.40 78.80 81.70 7520 81.20 128.40
La 153.20 138.70 148.40 168.70 132.20 156.60 123.30 220.60 135.50 155.50 130.50 149.20 203.20
Ce 312.10 280.20 296.60 365.70 266.20 304.40 239.80 402.10 287.50 312.30 277.40 298.00 406.20
Pr 35.68 3335 3451 38.38 3148 3582 2895 43.32 3329 36.11 3296 35.02 43.35
Nd 130.80 128.60 124.00 120.70 120.40 130.70 11290 152.70 122.00 135.80 126.90 128.20 152.50
Sm 2292 2268 2321 2211 2171 2407 2037 27.01 2211 2273 2344 2214 27.07
Eu 4.34 4.42 4.42 4.67 4.42 4.20 4.50 2.49 3.05 2.92 4.28 3.04 2.26
Gd 20.49 2035 20.84 19.24 19.07 21.47 17.87 25.42 18.64 19.69 20.24 19.28 24.79
Tb 2.92 2.80 2.90 2.74 2.65 3.10 2.42 3.90 2.70 3.01 2.92 2.85 4.05
Dy 17.10 1582 17.62 16.62 1592 1781 14.17 2473 1534 1655 1595 16.61 22.94
Ho 2.95 2.72 2.96 2.56 2.79 3.14 2.56 4.54 2.96 3.15 2.86 3.10 4.61
Er 7.98 7.47 7.73 7.32 7.05 9.16 6.86 12.81 7.63 8.24 7.85 7.97 1293

Tm 1.10 1.02 1.13 1.03 1.00 1.28 0.91 1.82 1.08 1.18 1.09 1.20 1.97
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Yb 6.68 6.17 7.23 6.80 6.51 7.28 5.84 10.50 7.04 7.70 6.93 753 1161
Lu 0.99 0.96 0.98 0.95 0.89 1.09 0.88 1.61 1.03 1.11 0.97 1.09 1.73
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aslol-1 Jgox
Sample Ch220 Ch221 Ch222 Ch223 Ch224 Ch225 Ch226 Ch232 Ch233 Ch234 Ch235 Ch236 Ch237

Mo 3.90 9.50 3.20 9.50 8.20 2.00 8.80 3.60 3.30 3.30 3.20 5.70 6.40
Cu 4.10 3.60 3.80 4.50 4.20 3.60 3.30 3.60 3.80 5.70 3.40 4.40 3.60
Pb 13.30 1210 13.00 17.70 13.60 1470 13.10 23.40 12.10 20.70 13.60 15.40 28.70
Zn 164 151 144 154 167 195 173 59 149 193 166 168 185

Ni 0.70 0.40 0.60 0.50 0.50 0.40 0.10 1.20 5.20 3.40 0.40 1.40 1.50
As 3.10 2.60 2.40 4.90 3.20 1.60 2.30 3.10 1.40 1.50 1.20 1.70 4.30
Cd 0.20 0.30 0.20 0.40 0.30 0.40 0.30 0.40 0.40 0.60 0.30 0.40 0.40
Sb 0.80 0.50 0.70 2.20 0.40 0.40 1.50 0.60 0.30 4.20 0.70 2.00 0.80
Bi 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
Ag 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
Au 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.80 0.50 0.50 0.50 0.50
Hg 0.01 0.01 0.01 0.02 0.01 0.02 0.01 0.01 0.01 0.02 0.01 0.01 0.01
Tl 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10

LOI= Lost On Ignition; Al (Agpatic Index: (Na,O+K;0)/Al:03); ASI (Aluminum Saturation Index) = Al/ (Ca-1.67P+Na+K); Fe-
Index=(FeO+0.9Fe,0;)/(FeO+0.9Fe,03+Mg0); MALI= (Modified alkali lime index: Na;O+K,0 +Ca0)

Middlemost (1985)

{ Cox et al. 1979, TAS)

Italite/Urtite/ Tawite — .
@ (B) ! Basic termediate : Acid
Foid B Ultrabasic | :
w | syenite :
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= =Monzo L ..
- syenite, n S -
:ﬂ = Foi Q.
-mOnzo
+ HNH ’{6 Quartz ¥
[= K monzonite (=]
= Foid Monzhy, % S -
z gabbro diorite £ Granite =
A _||| 1)
w gabbrd w
=
2 =
: |Ez| 2| S
32 £ [EE| & | : :
= 3 G 2 uartzolite Tholeiitic/Subalkaline
. = o . [ - ' '
T T T T
40 50 60 T0 80 20 40 50 60 70
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g
e
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g g ijolite

norite-gabbro

essexite
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§ T ~gabhro
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LY
= T T T
=1000 o 1000 2000 3000

RI1=4Si-11(Na+K)-2(Fe+Ti) (wt%)
ﬁlﬁ)o SiO2 (B «(Middlemost, 1985) Na,O+K,0 ﬁlﬁ)o SiO2 (A :6L®)\Q5AJ S9) Fo ‘_gwwl)f APy ‘_gl_m_i;.w (G0, -7 Ji.,:
(De la Roche etal.,, 1980) R2 I, )5 R1 (C «Cox etal., 1979) Na,O+K>0
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Sunand McDonough, ) adsl &:55 oS 5 a5 ous ,lxigs 10505 (C «Sunand McDonough, 1989) cu ,auS cuS 5 & oads ylouigs gl
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(Pearceet al., 1984) ORG  owgildl iy il S oS 5 4y 00l )loxigs Jlog.05 (D 41989

.(and Wheller, 1990
ol b oS eappls oloeS loy,aie
oiilys 8 slsail> sloda op> o Lo
A SaisF oo «(Wilson, 1989; Gill, 1981) aia
55 6l 5 598 Ay Sl eaSolil (sla Sl
laSle Clie sy Ll 0009581 s 5 ,9,9

s piSTloly gw il 5 ganlad

61_> ujs)_‘% LSLQ\.\_A.)y.».:‘)f 30) )Q og\_{::r»)).g
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(Whalen et al., 1987) FeO*/M @O ,l 5,5 Zr+Nb+Ce+Y ,ls5e (B «(Whalen et al., 1987) Nb 4 Zr Nb Ce 5o paie
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(Harris etal., 1986) Rb-Nb-Hf U jloges
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