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Sample No. PG-12  PG-7 PG-1 PG-8 PG-13 PG-2 PG-3 PG-10 PG-16 PG-9 PG-11 PG-5 PG-6 E6P  PG-17 PG-18
Rock Type* GP GP GP MP GP GP GP GP GP GP GP GP GP GP DD DD
X 292211 292210 292207 292214 292208 292210 292210 292211 295634 292209 292210 292211 292209 292210 295634 295634
Y 3988490 3988489 3988485 3988492 3988493 3988492 3988492 3988494 3986891 3988491 3988489 3988490 3988493 3988490 3986890 3986890
SiO, 7341 6759 7537 6647 68.67 69.06 68.59 7293 73.75 71.02 73.55 74.71 74.11 7589  50.07 50.52
TiO, 0.19 0.39 0.1 0.42 0.47 0.28 0.38 0.21 0.18 0.4 0.17 0.12 0.1 0.13 0.92 0.85
AL Os 1321 1498 12.16 1329 1416 13.68 1487 12.87 13.52 13.01 12.95 11.78 12.09 11.99 1495 1472
FeO' 1.56 5.87 1.23 7.71 4.67 4.14 4.14 2.32 2.54 4.06 1.9 2.09 2.47 135 1158 11.52
MnO 0.01 0.02 0.03 0.11 0.08 0.08 0.06 0.05 0.07 0.08 0.04 0.03 0.01 0.03 0.23 0.19
MgO 0.42 1.02 0.23 2.74 1.15 0.78 0.97 0.54 1.18 1.22 0.55 0.21 0.08 0.21 4.01 4.56
Ca0O 0.91 1.21 1 2.32 1.41 2.42 1.17 0.97 1.23 0.89 1.01 1.55 0.96 0.79 1023 11.03
Na,O 2.99 2.64 3.78 3.02 3.11 33 3.76 3.79 4.92 3.15 3.18 3.94 3.16 3.86 2.84 3.61
KO 5.49 5.03 4.61 2.64 4.84 391 4.63 5.05 1.32 431 5.14 4.21 5.8 4.59 1.84 0.35
P,05 0.06 0.11 0.02 0.1 0.15 0.08 0.1 0.06 0.07 0.13 0.09 0.02 0.02 0.02 0.47 0.48
* GP= Granitic Pebble, MP= Monzonitic pebble, DD= Dioritic dike
© — -
* X PG
g / ] e by | F
. High K series / A PGT A PG-T
; + PG-11 + PG-11
i PG-10 & B PG-
= e . - O E6p o e
P 1 g & pos
B PGSO : 24 y
T . y e pens : o pots
- " PG-3
: * /// % pg2 a | < " N ;r; :gq:
z e % PGe | &5 o o pos
o / P A PG16 | o e A PG6
= o ~ ™3 Granodiorite & © Dike
o i P e i
/ / Sodic series Tonaliln_"“ﬂ—u__q_\_\__
/ > * g o=
P —
- - ~—
// ,/” .
¥ &
3‘,0 3.5 4.0 4.5 5.0 4'5 slq 5'5 gln slg 7'9 ;rlg 80
Na,O (wt. %) 5i0, (wt.%)

SlreslSsS (G550 o3l oy 658 Cndse -0 S

S5 gl (YAYD) Middlemost [log—ai 4o ¢y

Lo, 8

YU rlly g Jasgie paslly «Soous (5 lR00gS

200

A= Al- (Na+K+2Ca)

Peraluminous

hP

PG-6
PG-12
PG-T
PG-11
PG-10
E6P
PG-1
PG-5
PG-9
PG-13

PG-2
PG-8
PG-16 |

[CakdeBR+OE+rEX

Metaluminous

50 “‘ID
B =Fe + Mg +Ti

9 ollado B 5l eslSS 9,0 ()5 la ey 5,1056L -F JSs

(124F) Middlemost lsges ;5 &)1 5 Sols> ol

Olado B (sl wglSis (59,0 3l slodes (6 25513 Connbya -7 S
Glwosgs S5 gl (VA9A) )|l ¢ Villaseca Jlog—os o
ras Al basgio s (agl Ty Ty shop) el 5 (punglT

(Seds Ty rraglTy =P ol o5 =1p



WA b piin ojled oy Jlo ($5dg—

Ll oS Ol 50 38 (miren 9 (93) oud
Sos oS sk (P gl by JB ) polie @
i Kigdga J S 4950 5l g (ygmanlin® 925
o Jolge an LaSle 5 SLS (s polie @i
(S5 g5 5l 9 le T G iege a5 9l (S
w2l e liad) Cogd Ll (IS oS5 jo Sl i
oo 5l 48 (g yolie (COL - ST 4 ulS s
S5 oLy, Y, Yb ol sis S5l eS a8
el (idu (b 25 b eiurgd ple jo (L8
45 s olis puSe p digd oo LSl 8)ly polic ol
La, Ce oibs) astn S 5l ion #3595 <oy sl)lo
o=l 5 e (oS (LBSued L (e G 0
S Sl einlpln g S o e LoSle o)ls ,olie
255 Gos Azl )0 9 S5 jea> e e (La/YD)N

Dged Oy9l )

olwS (S g (£,8 polis

T g SleS (S g 2 polie i s
Joges 50 .l 0o 00,91 ¥ ooz 4o o5 o £
ladST bl 2 S 5 THIA lang gl 5SS
25 Loy otees Tl 5 S 08, olis 5 Lol
L Loyl ol cale 0ads o3 S g oogae
(VS8 canl Dglaie A slaos gdl S

S 008 iy (515,00 polie 55 A S
I, (YAA®) Boynton glaosls ulwl 1o o ,uis 4
robie (Jogil (lime 5 55 @ azgi b oo o Lt
$)lg Oly oo (SIS b polic lagSll yo o>
90,3 5 95 et dlaSle LSES (o o 1ol
Eos 5 98 dmoys wogd Ll dans Siw sla SIS
5 S5 Om polie @ig o pd 0ged pasiia ) gl
Sdsi SleSle oS 5 )0 Dliss Jalo o aten LoSe

Olado 3 (615098 gomgil 5 lady (PPM con ) (S 50L 5 ()8 polic 455 i -V Jgoor

Sample No. PG-7 PG-13 PG-3 PG-16 PG-9 PG-11 PG-5 PG-6 E6P
Rock Type* GP GP GP GP GP GP GP GP GP
X 292210 292208 292210 295634 292209 292210 292211 292209 292210
Y 3988489 3988493 3988492 3986891 3988491 3988489 3988490 3988493 3988490
Ba 962 893 1448 300 831 678 309 116 543
Rb 132 113 111 46 103 157 135 88 101
Sr 105 208 170 148 162 123 67 35 102
Zr 208 230 271 109 190 103 54 133 125
Nb 10 14 11 10 12 10 12 5 9
Ni 11 6 8 6 6 4 2 2 3
Co 6 6 6 5 5 2 1 1 1
Zn 54 72 51 37 58 24 9 4 7
Y 14 15 13 12 14 21 10 5 11
Cs 22 16 26 1 24 9 2 9 2
Ta 0.8 1 0.6 1 1 1 2 0.3 1
Hf 6 7 8 3 5 4 3 5 5
Ga 16 15 15 13 13 13 12 13 12
La 243 333 24.8 249 224 29.3 14.3 13.9 34.1
Ce 54.3 76 54.2 49.6 48.8 64.6 31 333 71.4
Pr 6.16 8.41 6.25 5.03 5.09 7.08 3.39 4.40 7.6
Nd 23.2 30.5 22.8 17.6 19.1 24.8 11.7 17 27.4
Sm 3.99 4.82 3.63 2.81 3.45 4.49 221 2.92 433
Eu 0.52 0.86 0.9 0.60 0.61 0.72 0.32 0.44 0.9
Gd 3.18 3.48 2.98 227 306 3.71 1.74 1.84 3.17
Tb 0.49 0.52 0.46 0.38 0.50 0.64 0.30 0.24 0.46
Dy 2.68 2.86 2.62 2.15 2.64 3.73 1.76 1.21 2.38
Ho 0.5 0.55 0.50 0.42 0.51 0.73 0.35 0.20 0.44
Er 1.51 1.69 1.52 1.30 1.46 2.10 1.05 0.58 1.25
Tm 0.23 0.27 0.23 0.21 0.21 0.32 0.18 0.10 0.20
Yb 1.53 1.89 1.53 1.46 1.35 2.16 1.40 0.71 1.24
Lu 0.23 0.29 0.23 0.23 0.20 0.32 0.21 0.12 0.19
Eu/Eu* 0.45 0.64 0.84 0.73 0.57 0.54 0.50 0.58 0.74
(La/Yb)x 10.71 11.88 10.93 11.50 11.19 9.15 6.89 13.20 18.54

* GP= Granitic Pebble, MP= Monzonitic pebble, DD= Dioritic dike
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Py(84) Py )
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Nb 0.03 0.4
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Yb 33 2.8
Lu 54 2.7
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Sample No. U (ppm) *Pb/™Pb U/Th Pb*/*"Pb* £(%) *"Pb*/*PU* (%) "Pb*/®*U £(%) Best Age (Ma) = (Ma)
PG-3-1C 141 12828 1.6 17.5581 6.2 0.4029 13.9 0.0513  12.5 322.5 39.3
PG-3-1R 343 299209 2.5 189744 24 0.3966 2.6 0.0546 0.9 342.6 3.1
PG-3-2C 741 128340 1.2 18.4660 0.9 0.4025 22 0.0539 2.0 338.4 6.5
PG-3-2R 385 71153 2.1 18.3608 1.2 0.4082 22 0.0544 1.8 3413 6.1
PG-3-3C 162 115200 1.8 183146 53 04129 6.1 0.0548 2.9 3442 9.8
PG-3-3R 215 399329 22 18.4460 3.9 0.4413 4.1 0.0590 14 369.8 5.0
PG-3-4C 138 134215 1.8 19.0604 6.9 0.3947 73 0.0546 22 3425 7.5
PG-3-4R 70 48193 24 19.6312 119 0.3874 124 0.0552 3.5 346.1 11.8
PG-3-5C 236 203631 2.2 18.7843 23 0.3898 3.4 0.0531 25 333.6 8.0
PG-3-5R 168 186841 2.8 18.5040 4.4 0.4125 45 0.0554 1.0 347.4 33
PG-3-6C 197 179998 1.7 192797 2.9 0.3902 32 0.0546 1.4 342.4 4.6
PG-3-6R 384 563612 3.0 18.5833 2.2 0.4118 2.6 0.0555 1.3 348.3 44
PG-3-7C 810 71256 1.1 18.5452 1.7 0.4034 23 0.0543 1.6 340.6 5.4
PG-3-7TR 313 432962 1.6 18.1012 1.9 0.4227 2.7 0.0555 1.9 348.2 6.4
PG-3-8R 774 644538 2.9 18.6153 1.4 0.3942 2.8 0.0532 25 3343 8.1
PG-3-9C 525 368811 1.6 18.5863 1.0 0.3970 2.4 0.0535 2.1 336.1 6.9
PG-3-9R 262 472071 2.7 18.5306 2.5 0.4067 2.8 0.0547 13 343.0 44
PG-3-10C 302 482765 1.7 18.7516 2.0 0.4079 2.9 0.0555 2.1 348.1 7.1
PG-3-10R 529 501213 2.0 18.7443 12 0.4039 2.1 0.0549 1.7 344.6 5.6
PG-3-11R 294 265277 1.8 18.6889 2.5 0.3977 2.9 0.0539 14 338.4 4.7
PG-3-14C 315 393132 1.2 19.0625 3.1 0.3864 4.7 0.0534 3.5 335.5 11.5
PG-3-14R 398 418610 1.3 19.1236 2.6 0.3990 2.8 0.0553 1.0 3473 32
PG-3-15R 326 24428 12 17.6786 3.3 0.4248 4.4 0.0545 2.9 341.9 9.6
PG-3-16C 118 106313 1.7 182598 5.7 0.4109 6.0 0.0544 1.8 341.6 5.8
PG-3-16R 99 55300 2.8 182669 8.0 0.4120 83 0.0546 22 342.6 7.5
PG-3-17R 436 174413 29 18.5563 2.2 04114 2.8 0.0554 1.8 347.4 6.1
PG-3-18R 308 609270 1.4 187127 22 0.3958 2.7 0.0537 1.6 3373 5.1
PG-3-20C 158 202631 2.5 19.0967 3.5 0.4009 3.8 0.0555 1.4 348.3 47
PG-3-20R 398 390501 2.4 18.5738 2.0 04114 22 0.0554 0.8 347.7 2.8
PG-3-21C 206 112786 2.6 185161 4.4 0.4252 55 0.0571 3.3 357.9 11.4
PG-3-21R 124 265840 2.5 183597 6.0 04117 6.4 0.0548 22 344.1 7.5
PG-3-22C 389 239288 1.9 18.6882 2.5 0.4163 3.1 0.0564 1.7 353.9 6.0
PG-3-22R 463 405027 2.0 183319 32 04229 35 0.0562 1.5 352.6 5.1
PG-3-23C 85 79375 1.5 19.6761 9.9 0.3784 10.2 0.0540 2.5 339.1 8.3
PG-3-23R 155 243789 1.9 19.0948 5.4 0.4066 5.6 0.0563 1.6 353.1 5.5
PG-3-24C 649 277898 2.0 18.5425 1.7 0.4046 2.7 0.0544 2.1 341.5 6.9
PG-3-24R 826 716222 2.3 18.7343 0.9 0.4061 1.4 0.0552 1.2 346.3 3.9
PG-3-25C 417 494409 1.0 18.1533 5.7 0.4071 62 0.0536 24 336.6 7.9
PG-3-25R 384 167337 1.7 18.4151 13 04168 2.4 0.0557 2.0 3492 6.7
5
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Sample No. U (ppm) *Pb/"™Pb U/Th Pb*/"Pb* (%) 2"Pb*/°U* (%) “Pb*/**U (%) Best Age (Ma) +(Ma)
PG-3-12 Core (A) 105 870159 1.1 8.1939 0.5 58939 1.5 03503 1.4 1986.3 9.1
G-3-12-Core (B) 106 35638 1.1 8.1426 0.6 6.1958 2.1 03659 2.0 19974  10.0
G-3-12-Core (C) 259 71028 1.6 8.4496 0.7 5.0239 9.1 03079 9.1 19314 13.1
PG-3-12Rim 487 291565 4.3 17.3651 7.0 0.4259 14.0 0.0536 12.1 336.8  39.7
PG-3-13 Core (A) 79 152595 1.4 15.8285 5.9 09179 6.4 0.1054 25 6458 15.1
G-3-13-Core (B) 106 9670 1.6 16.1792 0.9 0.9072 1.6 0.1064 13 652.1 8.3
G-3-13-Core —(C) 212 22383 2.5 16.5640 1.1 0.7597 3.5 0.0913 33 563.0 17.8
G-3-13-Core (D) 100 7494 1.7 163864 1.8 0.8984 22 0.1068 1.4 6539 85
PG-3-13Rim 282 185689 1.8 18.6603 2.5 03914 3.5 0.0530 2.4 3327 79
PG-3-19 Core (A) 164 180732 2.3 13.5281 2.3 1.5190 4.7 0.1490 4.1 1039.3  46.7
G-3-19-Core (B) 677 56409 19.0 143132 1.9 1.2348 4.7 0.1282 43 7715 315
G-3-19-Core (C) 171 18736 1.1 13.5355 0.7 1.8222 44 0.1789 43 10382 146
G-3-19-Core (D) 358 30860 14.4 14.3283 23 13071 3.3 0.1358 23 821.0 177
PG-3-19Rim 355 234956 4.8 18.4904 2.2 0.4247 2.7 0.0570 1.6 357.1 5.5
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Sample No. AGE (Ma) Rb (ppm) Sr (ppm) SRb/*°Sr *'Sr*°Sr), (20) C"Sr*°S)imitial
PG-3 343 106.61 157 1.9625 0.716442 (1) 0.706804
PG-6 343 84.93 32.97 7.4441 0.742799 (1) 0.706241

m= measured. Errors are reported as 16 (95% confidence limit). The initial ratio of *’St/*Sr calculated using *'Rb/*Sr and (*’St/**Sr),, and an age
343 (age based on zircon).

Sy Sl S ST 5 (6 by ol S o )3 SM-NA slacgigi! 7IUl @l -V Joon

Sample No. AGE (Ma) Sm (ppm) Nd (ppm) "'Sm/"*Nd (**Nd/"*Nd), 20) (®Nd/"*Nd)iia  ENdM_ eNd I Tpy
PG-3 343 3.65 21.79 0.0746 0.512165 (1) 0.511936  -923 -5.03 1.19
PG-6 343 2.90 16.15 0.1850 0.512184 (1) 0.511938  -8.86 -4.99 125

m= measured. Errors are reported as 16 (95% confidence limit). The initial ratio of *Nd/"**Nd calculated using ’Sm/™**Nd and (**Nd/"*Nd),,
and an age of 343 (age based on zircon). eNdI= initial eNd value
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Abstract

The Qara Gheitan conglomerate (Late Permian-Early Triassic), is a part of Kopeh Dagh
basement, situated in Aghdarband, northeast of Iran. The plutonic pebbles of
conglomerate predominantly contain granite, alkali-granite and minor monzonite.
Granitoids are highly potassic and strongly per to metaluminous nature. Magnetic
susceptibility of granitoids are between 2-27x10™ (SI units), chemical and mineralogical
composition indicate that they belong to ilmenite-series (reduced type) granitoids. The
results of U-Pb zircon age dating of the granitoids pebbles are 343 Ma (Carboniferous).
They have a range of initial *’Sr/**Sr from 0.7062 to 0.7068, '*Nd/"**Nd initial between
0.511938- 0.511936, initial eNd isotope values from -5.03 to -4.99 when recalculated to
an age of 343 Ma (zircon age). These values could be considered as representative of
continental crust-derived magmas. Based on '“Nd/'**Nd and eNd isotope values, the
meta-sedimentary source rock had a minimum age of 1400 Ma. Within the core of some
zircons, there are rounded zircons with an age of, 1986, 1039 and 645 Ma. These zircons
were brought with magma from the source rock. At the time of formation of source rock,
rocks from Proterozoic were exposed. When compare the age of Dehnow-Kuhsangi and
Khajeh Mourad granitoids (reduced S-Type) formed (Late Triassic) due to collision of
Turan and Iran plates with the age of granitoid pebble (Carboniferous), it seems that the
pebbles are the results of the much older continental collision taking place somewhere in
their formation site (in the north of Aghdarband possibly in Turkemenistan).

Key words: Aghdarband, Qara Gheitan conglomerate, Ilmenite-series granitoid,
Geochronology, Radiogenic isotope
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