Journal of Economic Geology
Vol. 9, No. 1 (2017)
ISSN 2008-7306

6olaidl ol yun ) alxo
(1396 Juo) 1 o)less 9 al>

i 248 1 235 i

(5 38 DY lw 31 08kl b ST 468 o ygld sLuils” Lo axtline
Qlwd 7 Ol (jaw @y g
L orhan 3gaue 9 ° Mo b Cyge T il Lol Wb i pl T 310 a0

Ol cOlebs cliver o gy o2l ctrly p gl oSl ¢ i a0 57 (1
Ol Ol 0387 Getmo SBLEST 5 paslid 5nj Olojlos ¢ pnf o sle otSay (2

Ol Gl 1o oS3 ¢ ple 0lSCED ¢ o sl 25 (3

1394/09/18 : 3 5, 1392/06/25 :=3L, ,»

L

ELads Do) st g opl ol o Bl5 Olians S Ol 53 s Ol g 3 b0 s (60 kS BT 3 3T 8 oy 56 Sl
crl 03 Sl eslag 5 b 5 e a0 SN 5L sl 35 Sl S Gl K s oS, 9K 5 Gl (g1 ST,
=) s 09 53 @3l IS 5l (g3 50e Lo La0T i 5 o, S 15 e S ool L5y 5508 L5 s |8 iy cailase
5ol S 1S B 5 (6K, 0 5 o i S5 L) s Juls 0,3 Lol sla SIS el 0305 (595 s LS
&L sy = 5 LHVAS 5(CO,)y + H0+ (COp)L (5L 4w VL LAV (g5 55,8 55 VL gl Ats a5
NS P ) o..k__u'.sj_:?)b QYL:_M)AJ'_:J j.u_jr.sjq.w@)y ‘&5‘5‘.’)}1’.&&“°”\i”\i";““ ol oy s LAAJJAJ ):L+V+Sl+82
OVl el s T sty 187 Kl L2450 51557 51 ey, 4lb 55 L3 4 56 5 adsl 18 55 SVlw 0s (Ks slabes
dz”;lnu;ﬂn,,.g;wla;,ew)>90,-|u:~ﬂﬂfﬁuy\¢g,xalj,\,:ﬂ.@,;.m&.\,:oﬁoiddbﬁdwi;\f;u‘;ﬁ
Loy slre ()58 Ol je 45 el =20/7°C . KLe L-18 5-23/1 Lo j ot sas 53 <SKiSS g (Slos o 2w 5 o 2S¢ Sulo o
gy f 390 0,55 53 S5 p Al ol sl HO-CO2-NaC (e Ao y330/8 ST rw&g;w S5
Colg o Llails S Lg)'\.uujlf).s Hlee JAK}@M&&QTQQ&Q) (i 0ol gles b LD .L.lTJs e 5 ol
Laie glyls 5l GLST SV 5 Coal Jle Sl 655 51 Jla 5 g5en Codlab Uy LT 68 a5l 0,53 o8 25 8 aomss 0 5 oo
C;.w‘aﬁwﬁngﬂuquﬁbwcgwgwélw?

Jle s gk ¢ jin ;S50 DYl ey gl 0,503 LT 48 GOl (SO 319

Sl Blod 1 5 455,815 i Ol g o2 dled
15 3 e it s el b ) it o Ll e
ol e (SAEE 53 Cnd e Lo 1l (G Ol g8
i P A 5303 il egdme (IS 4 5
St 1:100000 5 LS5 1250000 (sl 5ler

L SRR DU B (- I PR - Cjalj(a};.;lﬁt)

doddo
O Qs ST 0kl O e dled )3 5 Olaka 3UT g8 adkais
3P e Slodd 85 Ol o 5 0yl 2 G (Slalln gl
21" 5 Mz 36° 01" 03" s 5w 0 53 ol ol o Jsb
57 oo > aibaie ool oy oo 3.l 3,5 46° 34

S a8 165 5 5i Ol g 5 b s 5 pa s AS

barati @basu.ac.ir :oLslKe Jygms™

DOI: 10.22067/econg.v9i1.25875



oLl 5 Sl

236

iy 3 oslizal b 0T oSmlst Conl odd am a3 opl 5o
HlS a5 S oslial Uy 5 ;8 55 SV (6 20 50 5 55
34h e

Ol or 9 Tl 3 gdme S sl S laow
(Moslehi, .. 5(Talaii, 2010) M cla ass
3,5 +,s12013)

Wl ol il dibae
Ol 5> 250 L anie sl 5751 (S (CaFy) oy o
0338 o Lis 55 0T (6405 e g 31 Il 200 51 i o8 ol
Shessls Cadisee mlio 5 (g3dae slas )8 amie S5 ol
S ¢l 5 LS ol IS8 (K8 ) o2

S o My Lo g 50 Ly 5 (5L SIS

-

4'4’9
o

?/Central Iranian

1
-

%
O

Arabian Platform

(Moslehi, coul oas asie o gy owyp 0590 dibaie a5 500 slacyg) g oy zakiv (395 5 o0 ool (ol ey s 1 JSCls

2013)

Fig. 1. Simplified geological map of the sanandaj-Syrjan and other zones and location of the study area.(Moslehi,

2013).
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Fig. 3. Rose dayagram of Qahr-Abad orebody. Rose petals show direction of mineralization in limestone fracturs.
Dashed lines show fracturs are filled by sillicia
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Fig. 4. Violet and colorless fluorites in carbonate country rocks of Qahr-Abad orebody (CF=colorless fluorite and
VF=violet fluorite). Abbreviations after Whitney and Evans (2010)
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Fig. 5. Intergrowth texture of violet fluorite and massive barite of Qahr-Abad orebody in trench 2, (VF= violet fluorite)
Abbreviations after Whitney and Evans (2010)
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Tablel. Homogenization temperatures results of fluid inclusions in the Qahr-Abad deposit

Fluorite type Number Min Max Main
(C)Th (CHYTh  (C*)Th
Total 76 155 245 195
Fluorite trench 1 46 155 215 183
Fluorite trench 2 30 166 245 203
Green Fluorite in 25 155 212 179
trench 1
Fluorite in trench 1 21 160 197 181
Blue
Fluorite in trench 2 8 185 245 214
Green
colorless Fluorite in 12 166 245 202
trench 2
Violet Fluorite in 10 187 237 202
trench 2
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Fig. 8. Photomicrographs showing: A: necking down phenomena in a fluid inclusion in fluorite of Qahr-Abad orebody.
B: some needle fluid inclusions in fluorite showing crystal growth direction. C: irregular shape fluid inclusions in
fluorite. D: regular and irregular shapes in vapor- rich inclusions E: necking down fluid inclusion in green fluorite F:
negative crystal shape fluid inclusion in fluorite
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Table 2. Salinity results (%NaCl) of the studied fluid inclusions in the Qahr-Abad deposit

Fluorite type Number Min Max Main
(C*)Th (C)Th  (C°)Th
Total 76 155 245 195
Fluorite trench 1 46 155 215 183
Fluorite trench 2 30 166 245 203
Green Fluorite in 25 155 212 179
trench 1
Fluorite in trench 1 21 160 197 181
Blue
Fluorite in trench 2 8 185 245 214
Green
colorless Fluorite in 12 166 245 202
trench 2
Violet Fluorite in 10 187 237 202
trench 2
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Fig.11. Homogenization temperature—salinity diagram for fluid inclusions in the Qahr-Abad deposit (after Wilkinson,
2001)
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fluid inclusions in the Qahr-Abad deposit. (After Wilkinson, 2001)



247 w5 50 SVl 5l onlizal b sl 08 casld Lusls Lics anlllas

(1396 JL) 1 o)l 9 al>

400 —— , : 1
6 b 05 06 07 A
< 350 F 0
o it Heating/
- R e ¢ Depressurization
3 300 Depressurization or g
g - Necking down . %
g a0 C s - Isothermal ® Isothermal
o . - . ® K a mixing mixing
- ™ 3 £ * -
c 200 _".:: 2. g 4-? “k Isothermal 5 / \ Boiling
0 b - - as - mixing s Surface fuld
.g 150 u e |® - - Boiing g Gilution
N - Surface fluid Bolm L 3 Boiling (low salinity, Cooling/
c - diution T CO,bearing) Pressurization
& 100F
g :
g 50F i
I - Salinity (wi% NaCl eq.)

0 i P | a g 4 & o o 4o 0 4 o 4 g} 4 2 5 8 o _o° J

0 5 10 15 20 25 30

Salinity (wt% NaCl equiv.)

(Wilkinson, 2001) oLT,s3 ame 5,0 &Yl 10 (5,58 5 (T) 231550 sloo Hloges 13 S

Fig. 13. Homogenization temperature (T)-salinity diagram for fluid inclusions in the Qahr-Abad deposit (After

Wilkinson, 2001)

ol el Slakisy e d S0L 55 ( 055 29 5) o

S 5 dompi

O reebie (i ol 53 el pladil (Gla ) 4 4 5 L
ol ey Lo i 550 (6 5801 15 o o oLl (5,5
sl SV ST 3 o Al 5 555l sdzes &S o
Sla09) G b Sl 3 ae e 53 (s 4B 53 555 5k
oS Sosb s s b 5 sosp ST L S sdis 5
Cas Jploen (5555 5 o> 2alS a5 5035 5,55 »
Jsdoes So s S 1,05 68l odd Cndiir HLudlS coeT
b g A )5k RETL T s

wils (3L 3 gm0 S ok jlw Jlow &S iy o K 4
3ol Bl L plend (RS G b a5 ¢l
33w (S g0 ol 3 el &I 1 o)l g3 Ko b (5558
33 505,8 baim 3t slacd 5 S5 s S s il

el 4BIE Gl iy Sy s g Lt 1 (g 590 aluold

3. Surface fluid dilution
4. Depressurization

1. Isothermal mixing
2. Boiling

NV Objae sl SIS aled &5 Cils a5 L S5 ol
sbas s 655 S 5 (S5 byl e sl LS s
S L1 05 p SIS 518 s Jlw &K 015 oo s
i 2 63,8 lie 05 g SIS S5 51 K0 855 Jlw
S osbimen 5 aal K S 55 bOT 0l s s S
g e B e ST iz I Ol see SIS 93 S b
s el s dal g 3l ol 0 La0T L8 s &Yl
o L3l (Ko Sl 55 4 i LS alsls
Sased 53507 68 O L8 55 SVl miwles )y slaesls
v % oy, s s (Wilkinson, 2001) & gL 5
Coite Feub gl b b T 5 jler o A8 atuta
Sl 5SSyl pals 5% e ST L 0diGE,
13 s (Tajoddyn et al., 2010) Ulasls oJlss
L oS ol S50 0¥ o as e O 1) ki s 5 sl T s
arn JS 55 55l SVba o O3 Sl ol Sladiy
534k 55 SVl oy J§ 4 pl a5 Lok

LS G dalsd ol gy ASL (Ll e alpd L Golles



o 5 Sl 248

o=l S Cmale S ois 5 055 Gk S SVl s sa
e 55 S ST 5 ST by o 1 55 SV

S o i 1) Sy g g lard 5 (S5 (slaad o

References

Barnes, H.L., 1998.  Geochemistry  of
hydrothermal ore deposits. John Wiley & Sons,
Malaysia, 972 pp.

Guilbert, J.M. and Park, C.F., 1985. The geology
of ore deposits. Freeman Publications, New
York, 985 pp.

Haas, J.L., 1971. The effect of salinity on the
maximum thermal gradient of a hydrothermal
system in hydrostatic pressure. Economic
Geology, 66(6):940-946.

Kholghi Khasraghi, M.H., 1999. Geological map
of Irankhah. Scale 1:100,000. Geological
Survey of Iran.

Moslehi, M., 2013. The study of fluid inclusion
and geochemistry of Qahr-Abad Soliman
deposit in Kurdistan province. M.Sc. Thesis,
Bu-Ali Sina University, Hamedan, Iran, 142
pp. (in Persian with English abstract)

Rajabzadeh, M.A., 2007. A fluid inclusion study
of a large MVT Dbarite—fluorite deposit:
Komshecheh, Central Iran. Iranian Journal of
Science and Technology, 31(1):73-87.

Roedder, E, 1984. Fluid inclusions, Reviews in
Mineralogy.  Mineralogical ~ Society  of
America, American Restren, Virginia, 644 pp.

S a5 slacs s laoly s (oolgmin 5+ o-b
o.ﬁj.u\;"w Lgbﬁabj@:—lijd.bj\.w)édsu.\}b

j().l_aT)sui:J_?A_:J_nLc«cwjLBL“.d).s.sj_?-yL;S}éJ

Shepherd, T.J, Rankin, A.H. and Alderton, A.H,
1985. A Practical Guide to Fluid Inclusion
Studies. Blackie Publications, Glasgow, 239
Pp.

Tajoddyn, H., Rastad, A., Yaghobpour, A. and
Mohajel, M., 2010. The genesis of Barica Gold
massive sulfide deposit, east of Sardasht, NW
of metamorphic Sanandaj —Sirjan zone base on
structure, texture and micro thermometric
studies. Journal of Economic Geology, 2(1):
97-118. (in Persian)

Talaii, B., 2010. The study of mineralogy and
geochemistry of Qahr-Abad fluorite deposit,
SE of Sagez city, Kurdistan province. M.Sc.
Thesis, University of Uromieh, Uromieh, Iran,
119 pp. (in Persian with English abstract)

Whitney, D.L. and Evans, B.W., 2010.
Abbreviations for names of rock-forming
minerals. American Mineralogist, 95(1): 185-
187.

Wilkinson, J.J., 2001. Fluid inclusions in
hydrothermal ore deposits. Lithos, 55(1-
4):229-272.



Journal of Economic Geology
Vol. 9, No. 1 (2017)
ISSN 2008-7306

6olaidl il yuny alxo
(1396 Juo) 1 o)less 9 al>

i 24 423 lxio

Study of genesis in Qahr-Abad fluorite deposit using fluid inclusion, southeast of
Saqgez, the Kurdistan province

Mehrdad Barati'*, Ebrahim Tale Fazel', Afshin Akbarpour?®, Babak Talaei® and Masoud Moslehi*

1) Department of Geology, Faculty of Basic Sceinces, Bu-Ali Sina University, Hamedan, Iran
2) Research Institute in Earth Sciences, Geological Survey and Mineral Exploration of Iran, Tehran, Iran
3) Department of Earth Sciences, Faculty of Sciences, Shiraz University, Shiraz, Iran

Submitted: Sept. 16, 2013
Accepted: Dec. 9, 2015

Keywords: Qahr-Abad, fluorite deposit, fluid inclusions, Saqqez City, Hydrothermal

Introduction

The Qahr-abad fluorite deposit is located in the
area of 36°10' 3” N and 46°34’ 21"E within the
Sanandaj-Sirjan district east of the Kurdistan
province , Iran and it is located ~57 km southeast
of the city of Saqgez (Kholghi Khasraghi, 1999).
This deposit is developed as scatter lenses, veins,
and veinlets (stockwork structure) within
carbonate rocks of Elika formation and controlled
by the regional NW-SE trending Zagross thrust
nappe system. Fault trends in this area are
perpendicular to fault trends in the Zagros zone.
The fault dips are nearly vertical and
mineralization has occurred in the brecciation
fault zone (Talaii, 2010). The rough geological
instruction of the deposit has indicated that it is
similar to worldwide Epithermal deposits.

The mineralization occurs as replacement (type 1)/
open-space (type Il) vein fillings and bodies
within  Mesozoic lime stones (mostly Upper
Triassic and Lower Jurassic members of the Elika
Formation), where they crop out to form horst
structures. The mineralization is typically
associated with post Pliocene disjunctive faults,
which in part appear to have served as channel
ways for the fluorite forming fluids that are
representative of the geological setting of the
mineralized area.

Fluorite occurs in several color variations such as
green, violet, blue, white or colorless, and is
accompanied by quartz, barite and calcite
(Moslehi, 2013).

Materials and methods
The minerals sampled for the fluid inclusion study
include fluorite from mineralization stages.

Samples covered all ore types. Micro
thermometry analyses for 23 samples were
performed after careful microscopic observation
of 35 sections and 30 doubly polished sections.
Micro thermometry was undertaken using a
Linkam THS600 heating-freezing stage, with a
measurable temperature range of between —196
and +600 °C (precision of freezing data and
homogenization temperature of +0.2 °C). Micro
thermometry was undertaken in the Department of
geology of the Karazmy University.

Results

Petrography and classification of inclusions:

The samples used for the inclusion study were
doubly polished sections of fluorite from
mineralization stages 1 to 2. A number of
inclusion types were identified. These include
negative crystals and elongate round, polygonal or
irregular shapes with a size range from <1 pum to
several tens of um. Based on their petrographic
characteristics at room temperature and phase
change characteristics during the heating process,
inclusions were grouped into three principal types.
Here we just discuss primary and pseudo
secondary fluid inclusions, mainly including three
fluid inclusions as follows:

1) (vapor + liquid) or (L+V) and negative crystal
fluid inclusions, each of which will provide more
believable information for the mineralization
hydrothermal fluid. These fluid inclusions in
fluorite are, isolated, and irregular or rectangular
with 10 um to 20um long major axes. They
include two phases at room temperature, an
aqueous liquid (L) and some kind of carbonic
vapor phase (V), and have L/ (V +L) Fillinge ratio
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values of 90-95%. Abundant fluid inclusions are
present.

2) fluorite that are generally quadrilateral in shape,
have 2-20 um long major axes, and occur as
clusters or form trails. These fluid inclusions
contain three phases at room temperature
depending on the density of the nonaqueous gases
in the fluid inclusions and have nonaqueous phase
ratios of around 5%. They have major axes 2-15
um long. They contain two phases and have L/ (V
+ L) volume ratio values around 0.95% .

3) Fluid inclusions in some fluorite are rare. Most
of them are isolated and roughly circular. They
have 2-10 pm long major axes, and contain four
phases as (liquid+ vapor + daughter mineral 1+
daughter mineral 2) or (L+V+S1+S2) and have
L/(V + L) volume ratios of 90-92% at room
temperature. Some twin fluid inclusions

were also identified in this type and analyzed
during this study.

Discussion

Thermometric  investigations  indicate  that
homogenization temperatures for primary and
pseudo secondary fluid inclusions in all fluorite
types range from 155 to 245°C with an average of
187°C. Gas phase changes to liquid phase in the
homogenization processes. The degree of fillings
in most inclusions are more than 90%. -23 to -18
°C with an average of -20.7°C. There are eutectic
temperatures in the freezing method and
calculated salinity is 30.8 wt% NaCl equivalents
in terms of the H20-CO2-NaCl system.

The Bernoulli Effect has occurred in this resource
(Barnes, 1998). Isothermal mixing, boiling,
surface fluid dilution and depressurization are four
processes that have effects on the mineralization
in this resource (Wilkinson, 2001). Finally we

think, Qahr -abad fluorite deposit has been
prepared by hydrothermal to epithermal processes
and fluids have basin origin (fossil waters)
(Tajoddyn, et al, 2010) and the orebody has
precipitated from this fluid, when it was mixed
with cold surface waters.
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