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- Gray porphyritic andesitic to dacitic lava flows
(0.8t0 0.71 Ma).

- Gray porphyritic basaltic to andesitic lava flows.

and tuff (1 to 0.461 Ma).
- Dark grey to brown porphyritic andesitic to
trachyandesitic lava flow (3.4 to 2.67 Ma).

lahar intercalations.

Gray alternation of dacitic to andesitic lapilli to breccia tuff, thick
bedded to massive with intercalation of andesitic lava.

| Grey to brown porphyritic andesitic, trachyandesitic and dacitic
lava flows interbedded with volcanic breccia (8 to 7 Ma).

Light grey and pink andesitic to dacitic ignimbrite E' |Eocene flysch complex.

- Cretaceous ophiolite melange complex.

MPI" Gray alternation of andesitic volcanic breccia with - Dacite-rhyolite subvolcanic domes (Pliocene?).

Diorite, granodiorite, micro quartz diorite, and micro quartz
monzodiorite (Oligocene-Early Miocene?).
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TiO, 0.7 0.73 0.69 0.62 0.8 0.76 0.59 0.68 0.64 0.62 0.61 0.32 0.61 0.68 0.7 0.74 0.69 0.67 0.89 0.7 0.76 0.63 0.7 0.62 0.54
ALO, 16.17 16.51 15.88 15.94 17.14 16.52 15.74 16.23 15.56 16.5 15.78 14.02 16.81 20.62 16.41 17.26 16.36 16.32 16.59 16.32 17.38 16.45 16.17 17.04 16.06
Fe,0, 5.12 5.17 4.84 4.75 5.53 535 4.03 5.16 4.54 3.23 4.21 236 4.74 4.86 5.19 5.6 5.48 5.09 53 5.16 5.1 5.14 4.66 3.98 3.88
MnO 0.2 0.21 0.07 0.1 0.08 0.09 0.12 0.12 0.12 0.07 0.07 0.06 0.1 0 0.13 0.11 0.12 0.1 0.1 0.13 0 0.1 0.1 0.08 0.09
MgO 1.65 1.65 2.26 1.93 1.95 298 1.21 1.74 1.93 1.82 2.08 0.42 2.76 0.53 2.63 3.43 35 3.23 2.94 3.19 1.2 2.66 1.59 1.98 1.95
CaO 7.54 7.12 6.14 5.66 5.46 6.36 5.49 5.76 5.06 5.26 4.72 4.27 73 2.19 6.37 7.57 7.44 5.08 6.59 6.24 4.97 5.99 6.31 4.59 5.1
Na,0 3.05 3.4 3.44 3.18 3.52 3.28 3.01 3.48 3.71 4.17 3.73 2.16 4.09 249 3.59 3.88 3.76 3.55 3.95 3.22 328 331 3.91 3.69 3.84
K,0 221 2.11 3 2.64 2.63 2.67 2.63 2.83 297 2.28 2.95 4.77 1.77 1.98 2.18 1.48 1.99 2.16 234 232 2.4 2.65 2.84 222 291
P(0), 0.25 0.3 0.31 0.21 0.26 0.27 0.21 0.23 0.27 0.24 0.27 0.1 0.28 0.12 0.27 0.22 0.23 0.24 0.4 0.23 0.25 0.24 0.29 0.22 0.19
BaO 0.11 0.08 0.11 0.06 0.07 0.07 0.06 0.07 0.07 0.07 0.08 0.07 0.05 0.05 0.05 - 0.05 0.06 0.06 0.06 0.06 0.07 0.08 0.06 0.07
0.05 - - 0.2 - 0.69 - - - 0.16 0.07 - - 0.06 0.05 0.05 - - 0.07 0.1 - - 0.06
LOI 7.47 4.77 3.87 4.86 2.6 1.21 5.78 22 3.29 23 2.85 532 1.31 5.96 1.37 0.53 1.17 4.17 0.99 248 3.84 1.83 1.46 2.26 1.39
Total 100 99.9 99.84 100 99.91 99.89 99.97 99.91 99.95 99.94 102 100 99.89 99.93 99.92 99.95 99.94 99.91 99.87 99.94 99.89 99.86 99.92 99.95 99.92
Sc 11.7 9.6 10.1 10.2 12.7 14.6 8.4 11.6 8.7 6.7 73 4.3 9.3 9.9 12.9 14.2 14.4 11.7 12.9 135 11.4 10.9 8.4 9.2 7.5
v 88 78 69 82 111 114 64 89 84 67 75 40 78 59 98 102 101 48 105 95 77 87 79 72 63
Cr 18 30 25 18 13 24 19 25 20 20 12 11 21 16 31 24 33 18 35 29 47 20 13 16 21
Co 11.5 10.6 135 9.2 12.4 13.1 9.8 12 8.3 8 9.1 39 12.5 7.3 203 14.8 15.6 11.6 14.1 14.6 10 11.3 103 8.9 8.8
Ni 10 22 28 9 7 10 13 11 13 12 12 6 20 8 24 15 18 10 29 15 20 17 9 15 12
Cu 19 15 15 6 10 16 8 14 17 9 16 4 22 7 15 16 19 4 26 12 14 12 12 12 10
Zn 88 112 72 49 67 76 80 72 86 33 67 186 65 64 97 68 66 94 71 82 63 68 70 69 61
Rb 98 63 109 108 91 88 97 114 117 82 114 273 55 69 84 55 69 58 67 88 96 90 111 82 149
Sr 467.6 605.6 1216 517.4 641 910.7 4143 724.5 624.3 564.5 642.2 183.3 729.3 369.5 590.2 506.7 697.4 532.4 959.3 675.2 558.1 788.1 634.1 510.7 559.7
Y 18.3 16.1 149 15.7 17 17.7 14.7 16.2 15.8 13.3 15.5 11.3 14.1 9.8 338 182 15.8 17.5 16.5 16.9 14.4 17.4 15.4 213 15.5
Zr 82 145 78 67 137 147 75 39 55 17 56 25 68 95 90 132 100 91 82 99 125 126 151 95 50
Nb 14.7 16.1 17.7 15 13.3 15.1 14.4 19 17.7 16.3 15.8 14.8 13.2 20.8 13.1 12.2 12.9 14.5 17 16 16.4 19.5 21 14.8 16.5
Cs 40.5 11.2 17.9 349 2.5 5.5 8 5.7 5.4 39 4.6 76.6 29 25 3 1.5 39 22 1.8 43 2.6 2.7 83 2.6 9.4
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Age Miocene Pliocene

Unit M= MPI® PIQ™

Sample Ta.7 Ta.8 Ta.21 Ta.49 Ta.12 Ta.41 Ta.16 Ta.20 Ta.5 Ta.4 Ta.6 Ta.23 Ta.46 Ta.27 Ta.l Ta.26 Ta.33 Ta.10 Ta.14 Ta.22 Ta.55 Ta.35 Ta.32 Ta.15
- Ba 614 659 862 506 527 569 500 556 638 589 618 530 373 466 431 319 410 515 478 442 513 578 613 431 525
w.u La 29 33 52 32 30 42 30 40 38 34 38 32 26 27 27 22 25 31 45 34 32 39 38 24 36
W Ce 55 67 97 57 60 81 55 72 68 61 67 52 49 52 53 49 50 59 89 65 64 75 74 47 64
W Pr 7.15 8.31 13.85 6.86 7.57 9.88 7.18 9.45 8.93 8.84 8.73 7.18 6.05 6.26 6.72 6.27 6.61 7.82 11.32 8.81 7.88 8.98 9.03 6.25 8.35
ww 282 323 50.7 269 29.6 374 27.3 354 334 333 326 257 24 22 275 262 264 30.5 4.7 338 304 342 338 26.1 312
"M. Sm 5.09 5.62 7.46 4.62 5.38 6.07 4.58 5.83 5.57 5.65 5.42 4.01 4.16 3.16 5.51 4.95 4.59 5.41 6.51 5.68 5.06 5.59 5.58 4.89 5.11
=)
. H Eu 1.29 1.58 2.1 1.23 1.46 1.65 1.24 1.53 1.44 1.4 1.38 0.9 1.27 0.87 1.52 1.41 1.33 1.46 1.85 1.49 1.41 1.52 1.5 1.43 1.3
H Gd 4.47 4.71 5.63 39 4.54 5.11 3.85 4.84 4.56 4.55 4.48 3.14 3.55 2.39 5.87 4.68 4.09 4.76 5.16 4.89 422 4.69 4.62 4.72 4.25
WU Th 0.55 0.56 0.59 0.48 0.57 0.61 0.48 0.58 0.53 0.53 0.53 0.38 0.44 0.31 0.77 0.6 0.52 0.58 0.58 0.59 0.51 0.56 0.54 0.61 0.52
N 3.86 3.74 3.89 333 3.9 422 3.26 3.82 3.59 3.45 3.63 2.52 3.13 2.08 5.74 4.42 3.64 3.97 3.83 4.08 3.44 39 3.63 4.41 3.46
M.r Er 2.36 2.14 2 1.83 2.26 247 1.85 2.1 1.95 1.84 2.04 1.49 1.77 1.15 4.11 2.72 2.19 233 1.97 2.39 1.89 232 1.93 2.85 1.95
X Tm 0.31 0.28 0.26 0.25 0.31 0.34 0.26 0.29 0.28 0.25 0.27 0.21 0.25 0.18 0.54 0.37 0.29 0.32 0.25 0.32 0.26 0.31 0.26 0.38 0.27
m Yb 1.6 1.5 1.3 1.5 1.7 1.8 1.3 1.6 1.4 1 1.4 0.9 1.3 0.8 3 1.9 1.6 1.6 1.5 1.7 1.4 1.8 1.4 1.9 1.3
m» Lu 0.27 0.24 0.21 0.21 0.27 0.32 0.21 0.23 0.22 0.17 0.24 0.16 0.2 0.12 0.61 0.35 0.26 0.28 0.21 0.28 0.22 0.29 0.23 0.36 0.22
m"

: Hf 2.66 3.96 2.64 2.13 3.88 4.38 2.34 1.42 1.96 1.19 2.15 1.39 2.29 32 2.73 3.79 3.07 2.87 2.53 3.29 3.44 3.54 4.26 3 1.88
/M Ta 1 112 1.15 1.04 0.95 1.05 1.07 1.31 1.24 1.09 1.01 1.12 0.91 1.73 1.01 0.92 0.94 0.99 1.07 1.24 1.41 1.35 1.27 1.02 1.23
M Pb 18 25 17 20 17 19 43 21 35 22 19 33 16 24 15 11 13 251 16 12 20 15 30 13 16
sw Th 10.6 9.73 12.25 9.76 10.11 14.14 11.3 14.17 13.25 13.69 13.8 22.25 7.18 11.74 10.62 7.34 8.88 11.14 6.92 13.58 12.15 13.05 13.06 11.99 16.81
o
M U 1.9 1.9 2.1 1.7 1.9 29 1.88 24 24 4.5 2.6 4.5 1.55 1.7 2 13 1.8 2 1.2 2.7 23 2.68 2.86 24 29
Nw Lag 1224 139.2 182.9 135 126.6 177.2 126.6 168.8 160.3 143.5 160.3 135 109.7 113.9 113.9 92.8 105.5 130.8 189.9 143.5 135 164.6 160.3 101.3 151.9
W Yby 9.7 8.8 7.6 8.8 10 10.6 7.6 9.4 82 5.9 82 53 7.6 4.7 17.6 11.2 9.4 9.4 8.8 10 82 10.6 82 11.2 7.6
B
W M_._M\ 13 15.8 28.7 15.3 12.7 16.7 16.6 17.9 19.5 244 19.5 255 14.3 242 7.3 83 11.2 13.9 215 14.3 16.4 15.5 19.5 9.1 19.9
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=\ Jgdo aals!
Age Quaternary
Unit Qi @n Q™
Sample Ta.24 Ta.28 ZTI1.102 ZTI.103 ZTL131 ZTL79 ZT1.98 ZTL75 ZTL56 Ta.48 ZTL57 ZTL51 Ta.29 ZTL.119 ZTIL.135 ZTL78
Sio, 60.86 61.36 61.51 63 49.56 54.43 55.7 59.25 59.58 60.63 61.91 60.13 60.41 62.05 63.64 64.23
TiO, 0.63 0.63 0.755 0.627 0.996 1.133 0.588 0.653 0.665 0.68 0.65 0.648 0.68 0.611 0.519 0.572
ALO, 17.06 16.43 17.32 17.66 16.75 17.08 14.58 18.28 18.1 16.51 16.74 19.24 16.16 17.74 18.45 17.42
Fe,0, 4.8 4.72 4.87 3.98 8.14 7.81 4.86 54 5.57 5.48 542 538 4.84 5.04 3.96 4.2
MnO 0.09 0.09 0.076 0.051 0.131 0.123 0.079 0.085 0.087 0.11 0.085 0.086 0.1 0.085 0.06 0.067
MgO 2.72 2.58 2.46 2.24 4.39 5.38 1.9 232 2.49 3.57 2.26 1.52 3 2.07 1.26 1.51
CaO 5.72 6.22 5.62 5.26 10.92 8.33 12.15 6.86 6.69 6.7 6.32 6.35 6.36 5.95 52 538
Na,0 4.02 3.95 3.79 3.83 332 3.14 2.86 3.71 3.83 3.84 3.34 34 3.88 3.84 4.1 3.46
K,0 1.86 2.11 224 222 1.24 1.48 1.94 1.97 1.88 1.96 1.95 1.81 2.11 1.95 221 238
PO, 0.23 0.24 0.327 0.23 0.346 0.356 0.226 0.227 0.229 0.22 0.205 0.164 0.27 0.253 0.186 0.198
BaO 0.05 0.05 - - - - - - - - - - 0.05 - - -
SO, 0.13 0.13 0.02 0.03 1.42 0.02 0.06 0.03 0.02 0.03 0.02 0.58 0.02 0.03 0.05
LOI 1.75 1.41 0.57 0.45 2.04 0.42 4.67 0.89 0.55 0.14 0.71 0.87 1.51 0.01 0.09 0.19
Total 99.92 99.92 99.57 99.58 99.26 99.71 99.61 99.67 99.69 99.84 99.63 99.61 99.95 99.62 99.7 99.65
Sc 8.1 9.4 - - - - - - - 12.6 - - 9.9 - - -
A% 82 78 - - - - - - - 108 - - 79 - - -
Cr 24 17 21 18 184 135 11 24 28 33 42 6 39 37 1 22
Co 11.5 11.7 - - - - - - - 16 - - 12.8 - - -
Ni 19 16 47 31 79 88 34 37 42 20 41 29 32 51 33 31
Cu 17 15 5 7 9 12 6 2 13 25 8 4 15 2 2 4
Zn 63 61 59 49 61 52 41 48 49 64 51 53 69 54 50 51
Rb 74 83 - - - - - - - 66 - - 81 - - -
Sr 611.8 678.8 715 769 953 652 698 818 714 721.1 686 702 601.5 531 492 592
Y 13.8 155 - - - - - - - 15.2 - - 14.9 - - -
Zr 98 85 - - - - - - - 100 - - 113 - - -
Nb 12.8 13.4 - - - - - - - 13.5 - - 15.1 - - -
Cs 42 48 - - - - - - - 15 - - 48 - - -
Ba 358 395 519 493 883 479 337 365 381 375 349 416 402 435 566 466
La 24 29 - - - - - - - 24 - - 31 - - -
Ce 48 56 - - - - - - - 50 - - 59 - - -
Pr 6.4 7.44 - - - - - - - 6.45 - - 7.71 - - -
Nd 252 29 - - - - - - - 258 - - 30.3 - - -
Sm 428 4.8 - - - - - - - 4.46 - - 5.14 - - -
Eu 1.22 1.36 - - - - - - - 1.34 - - 1.47 - - -
Gd 3.82 4.18 - - - - - - - 3.93 - - 4.19 - - -
Tb 0.49 0.52 - - - - - - - 0.51 - - 0.51 - - -
Dy 3.36 3.55 - - - - - - - 3.55 - - 343 - - -
Er 1.95 2.08 - - - - - - - 2.05 - - 1.97 - - -
Tm 0.28 0.29 - - - - - - - 0.29 - - 0.27 - - -
Yb 13 15 - - - - - - - 1.6 - - 14 R R .
Lu 0.24 0.24 - - - - - - - 0.26 - - 0.24 - - -
Hf 3.13 2.71 - - - - - - - 3.06 - - 3.29 - - -
Ta 0.94 1.05 - - - - - - - 1.01 - - 1.09 - - -
Pb 15 23 16 9 6 5 18 19 8 15 21 6 16 6 19 10
Th 9.67 10.65 - - - - - - - 8.89 - - 11.41 - - -
U 1.9 22 - - - - - - - 2.1 - - 23 - - -
Lag 101.3 122.4 - - - - - - - 101.3 - - 130.8 - - -
Yb, 7.6 8.8 - - - - - - - 9.4 - - 8.2 - - -
g“ba)/" 13.2 13.9 - - - - - - - 10.8 - - 15.9 - - -

)
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33 s s gy 45 LIS a5 S ol Loyl T 55 s glae s laad 3o
«" (Abdetedal et al., 2014; 2015) 5,15 | o e 5hS O+ 3500 Olis OLS 5
S g b s 1 a3 ety Slse b 8 YT ase i o
Gy slpe Ssline SlEb Jolb OlaS ole s S s Pb
b ok SleasT e 35 55 1, 0T Ji5 « (Liu et al., 2014) ol
&5 4L HREE 5 Y Sus g5 sRbTheU I Sas oA X&) a8
(Coban etal., 2012) ol ,& ;L Slaa sy e 22 5 UCC
L sbard 555 @M opl A5V 5 o0 5 055 8 amiio VL Dby (Jl- ol b
ol S Jlesl 08 s s LSl 4 o)l 3 K (gl LS 5 wlie
115 0555 Db g el 03V T S (61 (o lasd 55 sl o b
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<A PO/K,O ¢/V0=+ /Y PH/RD) (slo)B an g 51 5L (F - Kle)
b ol (Plank, 2005) dzes (V ), Sm/HF 5 Kle 5 V=¥ o La/Nb
D/WV-4/5F - u PH/K,O ¢+/V=+ /YA - PB/RD) Ol SlaassT glaeKw s
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b 2T Sl o 43 g (b LSl 457 s o DL 5 Az (sl
e (Rudnic and Gao, 2004) 58 55, S GI PRGN W P PV
ol palis alie & Wlos S 5, S AN 3500 VU wu s !, 1, NB/Th
wZr Sas g (85 VAR ol 0l SlaassT sbeKiw ¢l y Cod
Sl 5 @b G JWbl b b5 oS 5L s kel G 4 Jseme b
S s g (Roy etal, 2002) 355 s 0315 S 03555 doins 1 okisl3T
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ABSTRACT

The Taftan volcano hosts an extensive volcanic activity during Late Miocene to Quaternary where
took place over Makran-Chagai subduction zone. Taftan rocks are mainly basaltic andesite, andesite,
trachyandesite, and dacite that occur as lavas and pyroclastic rocks. They are characterized by basic-
intermediate inclusions enclosed by acidic groundmass, and disequilibrium textures in plagioclase
phenocrysts including sieve texture, zoning, and dissolution margin, which may reflect magma
mixing. These rocks record high-K calc-alkaline to calc-alkaline affinity with enrichment in LREE
and LILE relative to HREE and HFSE, respectively. These features, coupled with the clear depletion
in HFSE (such as Nb, Ta, and Ti) are consistent with typical subduction-related volcanic arcs. Taftan
primary melts might have been produced by ~15% partial melting of spinel lherzolite mantle. The
normalized multi-element patterns which mimic the upper continental crust values, and enrichment
in Pb, Th, U, and Rb agree well with magma evolution by assimilation and fractional crystallization
(AFC). The available isotopic geochronology dataset reveal that the youngest volcanoes of the
Makran-Chagai magmatic arc are Bazman and Kuh-e-Sultan volcanoes. A geochemical comparison
of these volcanoes highlights that magmatism in the Taftan where the crust is thick, underwent a

higher degree of crustal assimilation en route to the surface.
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