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Symbol Definition

Point-counting categories

Qm Monocrystalline quartz (>0.625 mm)

Qpq Polycrystalline quartz (not including chert)
Cht Chert

P Plagiocalse feldspar

K K-feldspar

Lv Volcanic lithic fragment

Ls Sedimentary lithic fragment

Lms Metamorphic lithic fragment

Recalculated parameters

Qp Polycrystalline quartz including chert

Qt Total quartzose grains (Qm+Qp)

F Total feldspar grains (P+K)

L Total unstable lithic fragments (Lv+Ls+Lms)
Lt Total lithic fragments (L+Qp)

Lvm Total volcanic lithic grains

Lsm Total sedimentary lithic grains

KN 91

KN 83 Metastable Ultrastable

KN 65

KN 47 Unstable

74 %

KN 34

KN3-38

KN3-1

(0 w HH

Biotie Pyroxene Amphibole
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SampleNo | Qm [ Qpq | KF | Plg | Cht | LS | Lsm | Lv | Acc [ Cem [Matrix) SUM | Qt L Qp Lt
KN31 106 11 26 90 9 9 1 42 17 11 48 370 | 126 52 20 72
KN32 111 7 25 76 7 6 0 40 10 5 62 349 | 125 46 14 60
KN33 103 4 15 73 8 14 0 46 16 11 48 338 | 115 60 12 72
KN36 54 27 33 92 3 13 0 40 15 50 41 368 84 53 30 83
KN311 76 3 32 81 1 9 0 40 5 96 0 343 80 49 4 53
K N3 37 105 6 47 36 5 9 0 40 16 16 54 334 | 116 49 11 60
K N3 38 98 23 21 33 3 5 0 40 15 59 0 297 | 124 45 26 71
K N3 45 66 62 1 53 5 5 0 40 0 46 7 285 | 133 45 67 112

KN1 60 26 49 61 6 8 0 46 27 33 32 348 92 54 32 86

KN3 88 17 29 56 3 5 0 40 28 4 62 332 | 108 45 20 65
KN 10 45 19 49 74 2 10 10 44 11 41 49 354 66 64 21 85
KN 12 76 11 39 26 6 19 1 45 19 52 71 365 93 65 17 82
KN 18 84 8 50 47 4 7 3 40 21 15 58 337 96 50 12 62
K N33 67 20 78 36 1 6 3 40 17 31 84 383 88 49 21 70
K N34 59 9 67 37 3 6 9 42 3 35 65 335 71 57 12 69
KN35 105 7 75 37 6 5 0 40 1 10 67 353 | 118 45 13 58
KNS52 56 29 37 86 7 8 0 40 6 67 6 342 92 48 36 84
KN 61 64 9 59 47 5 6 0 47 9 49 72 367 78 53 14 67
K N 64b 70 34 44 88 2 7 0 40 6 23 5 319 | 106 47 36 83
KN 65 65 9 56 92 2 8 0 43 32 34 62 403 76 51 11 62
KN 90 71 7 45 72 8 7 0 47 36 24 60 377 86 54 15 69
KNI1 79 6 50 50 6 6 0 53 17 19 58 344 91 59 12 71
KN 92 118 6 49 48 5 8 0 50 5 18 63 370 | 129 58 11 69
KN 93 98 9 38 46 0 5 0 44 13 20 63 336 | 107 49 9 58

DB GlaeKinanls K o I 4 525 51 ol (slaesls —¥ i

Mineral Group Mean |Standard deviation| Range
Hematite 9.41 18.94 0-50
Limonite 0.09 0.19 0-0.5

Pyrite 17.63 31.65 0.01-82.27
Magnetite 0.012 0.006 0.01-0.02
Leucoxene 0.001 0.004 0-0.01

Oligist 3.27 6.31 0-21

Zircon 0.28 0.64 0-2

Rutile 0.004 0.005 0-0.01

Biotite 0.05 0.14 0-0.5
Muscovite 0.13 0.21 0-0.51

Chlorite 0.05 0.14 0-0.5
Pyroxene Group 1.59 5.28 0-17.52
Amphibole Group| 0.001 0.004 0-0.01

Epidote Group | 0.0009 0.003 0-0.01

Barite 0.0009 0.003 0-0.01
Andalusite 0.04 0.15 0-0.5
Marcasite 0.0009 0.003 0-0.01

ZTR% 29 0.64 0-2.01

HMC% 1 0.57 0.33-2
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HMC | %t,, |%op,,|%tu,,| ZTR | T& | LgM | Gt | HgM |A (Hb+&A)|PX(CPX+OPX)| OS

Kahar 1 7 48 45 0.29 {0.0009{0.0009| 0 0.04 0-0.01 0-17.52 0
Rift shoulder prov-
1 52 39 9 24 1 27 15 1 25 6 1
enance (Gulf of Aden)
Cratonic provenance
0.9 69 18 13 7 0 49 15 1 19 7 1
(Arabia)
Magmatic arc prov-
n.d. n.d. 25 n.d. 0 0 2 0 0 3 95 0
enance (Parece Vela)
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Abstract

This work is focused on tectonic provenance of the Late Neoproterozoic Kahar Formation in the northern Iran. Kahar Mountain (type locality)
provides valuable information on tectonic events during this time. The Kahar Formation in this area is a well preserved sedimentary sequence
and consists of about 1000 meters of predominantly fine grained siliciclastic rocks and minor sandstones, conglomerates and dolomitized
stromatolites. Kahar lithic arkose sandstones with low compositional and textural maturity, contain abundant feldspar (plagioclase and K
feldspar), quartz, and volcanic lithic fragments and have an average composition of Q. F, L., Qt, F T, , Qm F, Lt Qp, Lvm Lsm  and
Qm,P K  suggesting a proximal source and a dissected arc setting. The type of lithic fragments in the sandstones show andesitic and felsic
volcanic rock sources. Heavy mineral analysis (abundant metastable and unstable minerals such as biotite, and pyroxenes) indicate that Kahar
sandstones were derived from unroofing of arc-type magmatic rocks. The low diversity of heavy mineral assemblages in the Kahar sandstones
indicates that the source rocks were uniform and localized. Considering the two common tectonic views regarding the Late Neoproterozoic
condition of Iran (rift-passive margin and magmatic arc-subduction zone), the results of this study which confirm the magmatic arc tectonic

setting of Alborz-Iran at that time seems critical.

Keywords: Kahar Formation, Neoproterozoic, Tectonic provenance, Magmatic arc.
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