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The Source and Tectonic Characteristics of the Boroujerd

Granitoid Mass (western Iran)
By: A. Ahmadi Khalaji*, Dr. D. Esmaeily* & Dr. M.V. Valizadeh*
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Abstract

Boroujerd granitoid mass belongs to Sanandaj — Sirjan zone (SSZ). It consists of granodiorites, quartz diorites and
monzogranites. The country rocks into which the Boroujerd granitoid was emplaced consist of greenschist rocks of the
regional metamorphism.

The statistical technique of discriminant analysis, using major element differences alone, shows that this mass has
characteristics of orogenic granitoids (R>0). The Boroujerd granitoid has geochemical characteristics typical of arc intrusives
e.g. I-type, high-K calc-alkaline series, metaluminous to weakly peraluminous, a greater enrichment in LILEs (Cs, K, Rb, U,
Th) compared to HFSEs (Nb, Ta), depletion in Sr, Ba, P and Ti relative to other trace elements. High Th/Yb (>5) ratios
correlated to high values (>10, up to ca. 100) for La/Yb and plot as volcanic arc granites on various discriminant diagrams.
This granitoid is a typical representative of a volcanic arc environment, spatially related to an active continental margin.
Crustal contamination processes provide a further complication in the interpretation of the Boroujerd rocks. The rarity of
primitive magma compositions in arcs, particularly continental margin arcs, points to the important and consistent role of such
processes. Probably, Boroujerd granitoid is the result of the subduction of Neo- Tethyan oceanic plate below the Iranian
microcontinent.

Keywords: Boroujerd, Middle Jurassic, Sanandaj- Sirjan, Orogenic granitoids, Volcanic arc, Subduction
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Rock/Chondrites Thompson, R.N., 1982-no double Rock/Chondrites Thompson, R.N., 1982-no double
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' TBaRb Th K Nb Ta La Ce S Nd P Sm zr M T Tb Y Tm Yb Ba Ro Th K Nb Ta La Ce Sr Nd P Sm Zr Hf Ti Tb ¥ Tm Yb
Rock/Chondrites Thompson, R.N., 1982-no double
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Sample | WAZ 0 AS2 0 GhAS | AGHT | G G G5 AGHG | B1ARS AD4 | ARN1E B4AIY
i 714 f06 672 6489 G643 638 634 (622 GOE  8O7 5248 A7
hu 0.3 0.3 0.5 0.5 0.6 0.6 0.6 0.7 1 0.6 1.0 1.0
AU 147 1448 185 160 167 164 161 1648 1r4a 0.2 120 183
Fedit) 1.0 3.5 zo 4.5 5.5 5.6 5.2 5.7 .5 4.3 2.0 a7
L) 0.0 0.1 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.1 0.1
hig L) 28 0.9 38 1.4 1.6 1.6 1.5 1.8 1.8 1.3 24 25
Lay 0.3 2z 0.7 I8 39 38 38 38 4.1 5.2 4.1 4.3
Ma.uU 4.8 3.0 4.2 31 3.1 30 x8 34 :4 3.6 il i
k.U 1.3 4.1 14 40 34 3A 24 30 34 34 3z 33
H.U 0.1 0.1 0.2 (I 0.2 0.1 (I 0.2 0.3 0.2 0.4 0.1
M 120 130 180 180 1¥0 160 190 1.0 X0 100 30 470
Lr 0.0 1200 400 1500 12000 12000 400 | 110.00 15000 10000 | 1800 1600
Lo 5% 64 48 102 120 11 111 | 11& 1xE g4 186 198
W 2.0 360 &850 GOO 280 880 210 | FEO O 470 &0 155.0 1520
Ls 0.5 6.2 0.9 0.3 3.8 35 30 4.5 5.8 4.3 4.1 4.7
Hb 4002 1428 283 1460 1305 133s 1ZE0 1110 13s 1334 (1295 1428
5r 269 000 658 2660 3220 3190 2950 | 3200 3380 4840 | 2940 3300
Ha 0.2 40 1vEs SFF.O0 0 5980 5960 G510 S549.0 0 veRO 0 11500 | FERO 8530
in 230 x40 230 X0 120 100 170 | 320 20 14.0 150 250
u 1z a7 1.6 1.4 24 33 15 23 1.4 2.3 1.4 2.z
I3 1.4 1.1 1.2 1.0 0.9 1.0 (I 1.0 0.9 0.2 0.9 1.0
M 12.0 120 160 140 140 130 140 1.0 150 150 1m0 a0
La 523 487 M6 473 294 442 407 62X 194 640 10 T5d
Le 941 936 s 911 598 9:E 8RS 10445 408 1184 1030 1550
Hr 06 100 6.0 9.6 64 43 36 113 44 1.6 1o 162
MHd a3 ome: 33 24 M0 o0 408 151 3EE .2 56
5m, .3 GG 38 5.3 4.0 4.8 5.2 5.9 23 6.2 7.0 9.4
=T} 0.6 1.2 0.2 1.2 1.0 1.1 0.4 0.4 1.3 2.2 1.2 0.2
Lid 5.7 GG 37 6.0 4.1 4.3 4.7 5.9 iz .3 .8 8.3
I 0.2 0.2 0.5 0.7 0.5 0.6 0.6 0.6 0.2 0.2 0.9 1.0
Ly, 4.5 8.1 iy 38 29 34 3A 30 1.1 36 5.3 .3
Ho 0.4 1.0 0.6 0.7 0.6 0.7 0.7 0.6 0.2 0.5 1.1 1.4
=4 ia 31 1.6 I0 21 | I0 1.6 0.7 1.2 36 4.5
Im 04 04 D2 0.2 0.2 0.2 0.2 0.2 0.1 0.1 0.5 0.6
N a7 29 1.5 1.7 2.0 23 1.8 14 07 0.2 34 4.5
Lu 04 04 D2 0.2 0.2 04 03 0.2 0.1 0.1 0.5 0.6

¥ ra ir2 183 192 18& 2 196 | 13& 67 15.0 e 34
Ht 5.0 5.0 6.0 5.0 6.0 6.0 6.0 7.0 6.0 9.0 2.0 9.0
£r 1475 16248 200 17945 2030 2030 1985 2270 320 3.0 240 287D
£n 00 2F0 180 430 S50 520 &1.0 480  ABO0 &30 230 1240
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iy 550.0 5.0 4200 150 &0 9.0 4.0 7.0 g.0 5.0 1m0 A0
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Sample T GIF | GG | Gls | =19 | B2As1 | Ghidn | Gl | =11 | Ase | Dohos | Bohas

Sid G234 607 599 592 5S29 5789 45683 555 | 554 | 532 526
Tic 05 (1) (1) (] oy 05 oA oy 13 ar 05
Ao 166 149 | 154 1589 162 152 171 159 162 | 156 15.2
FeOrfy &0 G G5 Bl EA (=3=] =) a2 a5 = a7
hin 1 0.1 0.1 0.1 0.1 0.1 0.1 0z 0z 02 (e 0z
gl Cic: L 3 A5 g5 47 G5 5.1 G5 5 Th =
cag 55 b2 S5 55 549 5.1 (=g g4 e T =g
Ma.0o 14 22 2.3 2 25 24 25 25 27 2.3 14
k.0 2.3 =5 =0 28 20 25 241 22 158 2.1 18
F.0O a2 0.1 0.1 0 0.1 0.1 0z 0.1 0.z 0.1 0.1
Mi 270 5320 570 G630 490 1150 TS0 1010 380 0 260 1020
Cr 2E00 2300 ZE00 30 3200 400 3600 45300 1500 4200 6900
Co 200 203 ZOG6 220 0 238 480 2¥s8 ZEY 545 0 F148 6.4
n 1760 1440 1440 14920 1500 1700 2040 2100 186200 2170 2740
Cs =)= G0 G 7h a7 100 54 45 g2 3 25
Eb =20 1220 1050 1110 Frd 1055 822 1010 8666 TEE G559
k=] 2090 2E30 20 2610 230 30 30 38R0 230 1970 2020
Ba 20 5950 32RO IFE0 3610 4070 3550 4540 2950 2350 2EE0
Th 40 240 F0 | 130 510 110 9o | 100 70 a0 510
L| 25 =0 20 18 2.3 241 24 26 14 14 12
Ta n}=] 10 g oA 09 (np=] 09 or 1.1 05 05
Hb 20 120 100 120 0 100 100 120 0 9o 120 i =)
La 128 &332 194 238 164 ZEEs 272 241 190 166 2000
Ce 28 1955 442 FEa M4 S56 576 S04 444 304 S07
Fr 482 142 54 rA 57 5.7 5.7 53 5.1 g 5.1
Hd 142 484 | 209 287 0 240 240 0 250 218 | 198 | 162 224
Zm =4 = g ifla] S g2 a0 g g5 =5 a0
Eu 0.1 1.1 or 12 0z 141 04 0.1 1.1 (= 0.1
(s | a2 72 a5 lla 5.3 a5 5.1 .1 45 a8 52
Th a5 10 or 0s 03 oy o7 05 05 05 03
Dy a7 ar L e X 5.1 a8 3 25 a8 =5 Ei
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TiC or () a] ns oA oz 0z oz 0 oz oz oz
AlO 1.7 16.7 185 128 1282 140 145 13456 146 141 1449
FeOrth &0 Gz i 14 22 20 20 28 22 24 24

0.1 oA oA oo 0. 0.1 oo 0. 0.1 oA 0.1

Can 26 24 & 05 09 185 08 10 A7 zd 1B
Ha'd =z =23 25 37 EE D 4z 2D 3R 2B 44

k.0 22 27 23 45 a8 .1 241 .1 5 40 g2
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Mi 220 180 460 i F] 110 130 200 9o 120 &80
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170 120 140 190 =0 150 160 3200 110 0 200 430
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i 510 510 410 50 40 410 G0 40 410 S0
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6.0 33.0 &40 6.0 J0.0 =0 13.0 a0 Fa.0 E3.0 7.0
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X B M;(mean score) | C;(cut of value) | Bg(constant)
Fe203 0.929241
MgQO -2.570311 -0.4898 0.2915 -11.75422
Na20 1.246346
K20 1.266569

A )5 5 Cude Ik gos 4en (5 R)\Ab.&\}h;uj\@bb;&b}‘M}NbéjydL&ad\jR)Dioﬂrl;d‘&\f.ubm@u—"d).\;-

el @IS 53 s s S es g

SAMPLE | D, D:C. | M.C, R
AGHL | -223306 | -251436 | -07313 | 3218431
AS2 | 136802 | -2.15053 | -07813 | 2764011
AGH6 | -2.04606 | 33246 | 07213 | 4144064
AD4 | 213494 | 247644 | 07313 | 3160630
AGHZ 3339 | -4.1305 | 07213 | 5.273003
B2A24 | 465720 | -404879 | -07213 | 6.334051
AB6 | 500146 | 533296 | 07213 | 6880753
GMIL | 165332 | -104072 | -0.7813 | 3495434
GMIO | 164418 | 103568 | 07813 | 2477311
AGI8 | 073966 | -103116 | -07813 | 1319805
AGI9 | 132556 | -161706 | 07813 | 206071
G22__ | 060362 | 089512 | 07813 | 1145683
G23 | -025604 | 054754 | 07813 | 0700801
G24__ | 025279 | 054429 | 07313 | 0606643
AKYI3 | -331919 | 361060 | -07813 | 4621383
BIASS | 231054 -261104| -07813 | 334101
B4AI9 | 277037 | -306187 | -07813 | 3018043

4 -2.55118 | -AE4d6E | 07813 | 3438300
G5 -2E9941 ) 319091 ) 07813 [ 4084108
6 -2 74668 | 303818 | OTEIY | 38ER61E

B2A28 S1TAEPES | -1T79E98 | 0TE13 | 2302548
B24a31 S1L7115) 12003 ) 07813 [ 153648
B2A33 205805 -20ETI) 0TELE | 2671444
Gl1 S152941 ) -155856 | 0TELE | 1994837
12 S1LET1E ) -13 1633 | 07813 | 1556797
GM2S -159385 Slg 23| 07ELT ) 20751
AG2 SARE5AT -10227 ) 0FELE | 1308948
Gl4 -RR5033 | -102508 | 07813 | 1312043
Glé SRA05EF | -REETIZ ] 07813 | 1265472
18 -10.593% | -102853 | 0FEL3 | 1393254
Gl9 110159 -11.3074 ] 07813 | 14472532
GMS 12978 -13.0695 | DFELS | 1672791
RAZ -10.5025 ) -10794 ) 07813 [ 1381547
AD 2931517 | 2a40017 | 07815 | -3.37901
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