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Plag: plagioclas Fsp: feldspar AP: apatite
Srp: serpentine Zeo: Zeolite Py: pyroxene
Cal: calcite Mag: magnetite ClI: chlorite
Tuff: Tuffa Ba: Barite Qz: Quartz
Fe: ferrion Hem: hematite Sr: Strancium
PY: pyrite CV: coveline Sph: Sphalerite
Ga: galena Mn: manganese Ag: Argantite
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Seilges (6l Y 2o bBP-34)aniy Ll ;5 oad Sl (lo digas 3l (zmislos 3y, @l V-7 Jgoer

(pgs 331 Ll 5 Syl Bp-10. s ats Jgl 81l

Salinity
4 5 A Size Phases liquid | Vapour |7 mi(last)| (wt% . | Th{V—L)
No. |FluidInclusionID| Typa Host Mineral (um) Shape (30°C) (%) (%) ) NaCl Density €0
cquiv)
1 PB-10-1 Primary Barite 44 Oval LtV 80 20 -18 2936 0973 1082
2 PB-10-2 Primary Barite 48 Iregular LtV 30 20 43 7.103 0.991 1247
3 PB-10-3 Primary Banite 3.7 Sphesical LV 33 15 -19 7 0572 1141
4 PB-10- Prmary Barite 34 Irregular LV 70 30 0.6 0.593 0936 1171
3 PB-10-5 Prmary Bante 34 Oval LV 70 30 22 3.398 0961 1327
6 PB-10-6 Prmary Barite 38 Oval L+V 75 25 -12 1979 0.968 109.4
7 PB-10-7 Prmary Bante 37 Oval LV 30 20 -17 2794 0.925 1663
8 PB-10-8 Pamary Barite 3.1 Oval L+V 90 10 -14 2306 0936 1289
9 PB-10-9 Pramary Bante 34 Rectanguler | L+V 30 20 23 3137 0971 1203
10 PB-10-10 Prmary Barnite 33 Irregular L+Vv 30 20 -3 6.813 0934 1642
1 PB-10-11 Pamery Bante 335 Oval L+ 30 20 =23 4074 0971 1233
12 PB-10-12 Pamery Bante 47 Oval L+ 75 25 -12 1979 0977 954
3 PB-10-13 Pamary Bante 94 Irregular L+ 73 25 6.7 10.101 1.006 1312
14 PB-10-14 Prmary Bante 3.1 Sphescal L+ 70 30 4.6 7230 0031 1719
13 PB-10-13 Pamary Bante 42 Sphencal L+ 83 13 -16 2652 0.083 923
16 PB-10-16 Pamary Bante 43 kregular L+V 83 13 22 3.308 0.983 2.4
17 PB.10.17 Primary Bante 3.7 Oval L+ 80 20 -3.1 5.012 0.062 1422
Salinity 9
5 2 Size Phases liquid Vapour (I mi (last) = | Th(V—L)
No. Fluid Inclusion ID Type Host Mineral (um) Shape (30°C) (%) (%) €0) (Nw:z: Density cO
1 PB-34-1 Primary QL 15 Sphetical L=V S0 20 =38 6.076 0.893 0L7
2 PB-34-2 Primary QL 43 Oval -V 75 25 42 6.669 0876 239.5
3 PB-343 Primaty QL 62 I i =V 90 10 -10.1 14051 1.029 1396
4 PB-344 Primary QC 6.6 Elongate =V 85 13 -117 15667 1072 97.2
b PB-34-5 Primary QL 34 Oval L=V 75 25 111 15077 1.038 1374
6 PB-34-6 Primary QL 36 Oval L=V 80 20 68 10228 0.906 2418
7 PB-34-7 Primary QC 58 Iregular L=V il 30 15 11.101 1.023 119.5
8 PB-34-8 Primary QL 41 Oval LV i 30 -147 18368 1.073 1241
9 PB-34-9 Primary QC 56 Elonzate LV 73 25 63 9.583 1017 1126
10 PB-34-10 Primary QL 9.4 Spherical LV 73 25 -184 21237 1122 862
11 PB-34-11 Primary QC 6.1 [Rectanzula L+V 3 23 -39 9.054 0.908 2305
12 PB-34-12 Prmary QL 16 Oval LV 83 13 9.1 12.967 0.96 205.9
13 PB.34-13 Pramary QL 34 Elongate L=V 85 13 -8 11.702 0.992 161.7
) PB-34-14 Primary QcC 13 Elongate L=V 80 20 8.3 12.053 1.022 120.3
15 PB.34.15 Pamary QcC 10.3 Isregular L=V o 30 -13.7 17511 1.047 149.5
16 PB.34.16 Prmary Qc i3 Oval L-v 73 13 -13.1 16.977 1.084 94.7
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Nb/Y - Zr/Ti plot (modified by Pearce 1996)
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Nb/Y - Zr/TiO, plot (Winchester and Floyd 1977)
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Zr/4-2Nb-Y (Meschede 1986)
Al, All = Within plate alkaline

a0 All, C = Within plate tholeiitic
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Samplel Chondres
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Spider plot — Chondrites (Thompson 1982)
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Correlations

Log(Ag) | Log(Ba) Log(Al) | Log(Ca} | Log(Cu) | Log(Fe) | Log{Mn) Log(P) Leg(Pb) | Log(Sr) | Log(M) | Log(Zn)
LoglAg) 1 |
Log(Ba} -302 1
Log(&) 0808 190 1
Log(Ca) -412 620 192 1
Log(Cu) 727 .B564 - 281 - 680 1 [
Log(Fe) -398 -462 526 - 162 - 107} 1 '
Log(Mn) 433 690 505 081 665 107 1
Log(P) 440 577 106 563 0818 - 158 553 1
Log(Fb) 177 350 - 080 -281 - 168 087 100 061 1 ‘
Log(sn) 186 624 205 329l 054 0.87 151 000 - 088 1|
Log(Ti) 556 154 838" ~114| 148} 556 240 233 150 461| J
Log(Zn) 0819 249 -817 - 146 485 - 655 -085 -288 379 818 -618| 1

* Correlason 1s significant & the 0.05 level (2.1ailed)
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Abstract

The Poshteh barite-base metals deposit occurred at 18 kilometers east of Semnan in the
Alborz magmatic arc within Eocene volcano-sedimentary sequence. The host sequence
from bottom to top involves three major parts: 1) part 1: sedimentary rocks including
conglomerate, limestone and sandstone, 2) part 2: lava-rich, and 3) part 3: tuff-rich.
Mineralization occurred at top of the part 2 and base of the part 3. The host rocks consists
of dominantly andesitic and dacitic tuff and lava. Four ore facieses are observed within
the orebodies, from bottom to top: 1) vein-veinlet-breccia or feeder facies (stringer), 2)
massive sulfide, 3) sulfide-bearing layered barite, and 4) banded iron-manganese-rich
exhalative sediments. Textures and structures observed in the orebodies are vein and
veinlet, brecciated, bedded, massive and disseminated. The mineralization involves
primary minerals of barite, pyrite, sphalerite, galena, chalcopyrite, argentite, pyrolusite
and pesilomelan, and secondary minerals of malachite, azurite and Mn-Fe oxides and
hydroxides. Generally, four ore horizons were distinguished in the deposit: ore horizon
1, consists of a sulfide-rich stringer zone overlaid by a massive sulfide lens and a sulfide-
bearing layered barite ore and Fe-Mn exhalative unit at top. Ore horizon 2, involves a
baritic stringer zone and a manganese-rich exhalite unit at top. Ore horizon 3 is comprised
of a baritic stringer and stratiform zone overlaid by an exhalite unit. In the ore horizon 4,
only a baritic stringer zone crops out, the rest is covered by alluviums. Main wall rock
alterations consist of choloritic, sericitic-Argilic, silicic and epidotic. Based on
geochemical studies, volcanic rocks and sills show andesitic, basaltic, trachytic and
rhyolitic compositions, and calc alkaline nature. The maximum amount of silver is 45
ppm belonging to massive ore facies, and the maximum amount of gold is 390 ppb
belonging to the sulfide-bearing layered barite ore. Overall, Pb and Zn show the most
enrichment in the stringer facies, while Cu, Cd, As and Ag were mostly enriched in the
massive sulfide ore, Sb and Sr indicate maximum enrichment in the layered barite ore and
Mn shows the maximum amounts in the exhalative faceis. Microthermometery study of
fluid inclusions on barite, quartz and calcite shows that the most frequency of
homogenesis temperature is from 100 to 150 centigrade and salinity is from 8 to 18 W%
NaCl equivalent, and the frequency of density is from 0/5 to 1/1 and the pressure is lower
than 50 atmosphere. Regarding to boiling evidences, the depth of water was lower than
1000 meters. Based on structural, stratigraphic, geometry of orebodies, alterations,
texture and structure, mineralogy, fluid inclusion and geocemical studies, it seems that
the Poshteh barite-base metals deposit formed trough submarine volcanic-exhalative
activities within an intra-arc basin as volcanogenic massive sulfide (VMS)
mineralization. By comparison of this mineralization with other VMS types, the Poshteh
barite-base metals deposit shows the most similarity to the Kuroko-type deposits. In this
study, for the first time in Iran, fragments of black and white chimneys and ore fluid
cundoits were distinguished.

Keywords: Barite, base metals, massive sulfide, Kuroko, ore horizons, Poshteh, Semnan,
Alborz
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