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1-Introduction

The Chah Noghreh area is located west of the Lut Block, in eastern Iran, about 64 Km southwestern of Seh
Qaleh city (South Khorasan Province). Extensive Tertiary magmatic activity in the Lut Block is spatially and
temporally associated with several types of mineralization events (Karimpour et al., 2012) and the episode of
Middle Eocene to Lower Oligocene (42-33 Ma) was significant in terms of magmatism and mineralization
(Karimpour et al., 2012).

The prospecting area covers a significant part of the Lut Block that includes numerous cases of vein-type
mineralization, such as Cu (Shikasteh Sabz, Howz-e-Dagh, Mir-e-Khash, Rashidi, Shurk, Ghar-e-Kaftar; Javidi
Moghaddam et al., 2013, 2014, 2018), Pb-Zn (Sechangi and Hows-e-Rawise; Malekzadeh Shafaroudi and
Karimpour, 2013, 2015) and Sb-Pb (Chupan, Gale-Chah, Shurab; Mehrabi et al., 2011, 2019).

Mineralization and geochemistry in the Chah Noghreh district were generally described by Lotfi (1995), Jamiee
(2009), and Lotfian (2017). However, no minutiae study regarding economic geology at the Chah Noghreh
district has been done. We present and discuss intrusive rocks and their relation with mineralization, alteration,
ore petrography, geochemistry, and fluid inclusion microthermometry, which help clarify the ore genesis of the
Chah Noghreh area.

2- Material and methods

The present study involved:

»  Detailed fieldwork and study of thin sections (20 samples)

»  Thin polished sections (12 samples)

»  Polished slabs (7 samples) from the igneous rocks and ore samples under the optical microscope

Metal concentrations were analyzed at the Zarazma laboratory of Iran using ICP-OES techniques on 11
samples. Also, nine samples were analyzed for Pb measurement using AAS techniques at the Ferdowsi
University of Mashhad, Iran. In addition, doubly polished wafers (150 um thick) were prepared from eight
samples taken from the surface and trenches. Microthermometric measurements were carried out using a
Linkam THM 600 heating—freezing stage mounted on an Olympus TH4-200 microscope stage at Ferdowsi
University of Mashhad, Iran.

3- Results and discussion

Mineralization as vein-type is formed in host rocks of rhyolitic to dacitic tuff breccia, andesitic tuff breccia, and
andesite. Hydrothermal alteration includes argillic, silicified, calcite, dolomitization, and propylitic. Argillic is
characterized by clay minerals and sericite within wall rocks near the vein mineralization. Silicified occurs in
wall rock as a matrix, and the accompanied vein mineralization occurs as quartz—ore veins (generally with open
space filling texture). Carbonatization occurs as calcite—ore veins and calcite veinlets. Dolomitization occurs

*Corresponding author: shafaroudi@um.ac.ir
DOI: 10.22055/AAG.2020.32440.2088
Received 2020-01-29

Accepted 2020-08-06

298 ISSN: 2717-0764

©08]




Summer 2021, Vol 11 (2): 298-317 Adv. Appl. Geol. “\r“

Shahid Chamran U

mainly as disseminated, vein and veinlet is the last stage of alteration, mainly open space-filling and cement.
With a distance of vein, propylitic alteration is widespread rather than other alterations.

Mineralization with open space-filling, breccia, and replacement textures is formed in fault zones and can be
divided into four main stages, including 1) Quartz-sulfide, 2) Barite-sulfide, 3) Calcite-sulfide, and 4) Dolomite-
sulfide. Hypogene ore in veins contains sulfide minerals galena, sphalerite, fahlore, together with minor pyrite.
Due to the influence of weathering processes on the primary ore, secondary sulfide and oxide mineralization
(malachite, covellite, anglesite, cerussite, goethite, and hematite) widely spread. The maximum geochemical
anomalies in veins for lead are 15 %, zinc 2.5 %, and copper 1295 ppm.

Microthermometric measurements on primary fluid inclusions of quartz, barite, and calcite in paragenesis with
mineralization show quartz-sulfide, barite-sulfide and calcite-sulfide veins of stage 1, 2 and 3 are formed of
fluid with a temperature of 210 to 281°C, 195 to 225°C and 145 to 180°C and salinity of 16.8 to 19.2 NaCl wt.
% equivalent, 11.7 to 17.2 NaCl wt. % and 13.4 to 15.8 NaCl wt. % equivalent, respectively. The fluids'
homogenization temperature and salinity showed a shifting trend from relatively high in the silicified-argillic
zone to relatively low homogenization temperature in the silicified-carbonate zone, which can be due to
physicochemical changes in the fluid such as cooling and mixing with meteoric water (Shepherd et al., 1985).
According to petrography studies and textural evidence, boiling has also been effective during fluid evolution.

4- Conclusion

Mineralized veins are epigenetic and fill part of the NW- SE striking and almost have a vertical fault/fracture
system. Wall rock alteration occurs as narrowly-developed zones around mineralized veins and is composed of
clay minerals, sericite, quartz, calcite, dolomite, chlorite, and epidote exhibiting argillic, silicified, calcite,
dolomitization and propylitic alterations. The vein mineralization was formed in four stages, including 1)
Quartz-sulfide, 2) Barite-sulfide, 3) Calcite-sulfide, and 4) Dolomite-sulfide.

Mineralization in Chah Noghreh formed at shallow epithermal environment by relatively low to medium
temperature, medium salinity fluids (about 700 Km). Pb and Zn deposition in the Chah Noghreh have mainly
been caused by cooling and mixing, although boiling may have occurred. Base on geology studies, mineralogy,
texture and structure, geochemistry, and fluid inclusion data, the Chah Noghreh prospect area can be classified
in epithermal-related vein deposits.

Numerous base metal veins are present in the neighboring area (Chupan, Gale-Chah, Shand-e-Mahmoud,
Shurab veins). The similarities in ore mineralogy and geochemistry may indicate that all these veins are part of a
regional ore system and may therefore, significant economic potential. In addition, numerous small Cu £ Pb +
Zn £ Sb veins are present in the neighboring area (Shikasteh Sabz, Mir-e-Khash, Rashidi, Ghar-e-Kaftar, and
Howz-e-Dagh, Chupan, Gale-Chah, Shand-e-Mahmoud, Shurab, Howz-e-Raise, Sechangi veins). Again, the
similarities in ore formation (vein epithermal) may point out that all these veins are part of a regional ore system
and may, therefore, cause significant economic potential.
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Fig. 1. (a) Locations of study area in map of Iran and access routes and (b) location of base metals veins
(copper, lead-zinc and antimony-lead) in western of the Lut Block.

28,5 a5 AICGIS 581 05 ;0 V:V0- + ¢ uliie b dilais
L‘bdj) J_>v.4 )| gsil_wo»))_’} LJ"?) 4 gs)L».o.»_w}‘a) g0 AR
0 ICP-OES 5, 4 ladiges dan a5 00,5 cuils p (aaiil )
Ol 095 YL o 4 285 118 355 0 90 o3l 5 oKyl
59 (AAS) il Gdm by, 4 aie o )’..,Jl_ﬂ csrlondigss
oS (Sl (Y Jgoz) 0l plosl dgiine g ,8 o8 iils

Yoy

ORIF 95
Cblo e imgh ol jo el o ye 6 laal 4 Sliws sl
bl K95z 9 8L (5l sla Thg) (2l e b
N GG Gleas; 5 (S laazly 5l gl paigei 5 (o
Slrasly 51 S5 ahade Yo ggame j0 0l plodil (vaiil s g adaws
S50 adaie VY gl 2l g (8950 sl gy sl (S
Sl Sl Gl S oS, lio alaiie V 5 o
P95y S Sl osliial b g anes 3504 Laly) et 5 5,54



Y O)Lmi) AR 0)50 s\f” uL;.M.uL’

N

A8 e 60){)[5 gs"““L“"’ ) }rmdr/’yis?jb

9 SPSS )‘)J‘P)" B WLAA 6L£b)|65,o.: 9 Lbf‘;fw ol 00
WP =5 (¢'<]

PP Cond 9O 9 Mo u).cLJLc.M: O 0,85 oL? 039450
o pesad ols 18 (Lotfi, 1995) mie Lo ViV e e et e ais
w).) da: 6)‘5—‘)»)—‘ LSLQ\.\D‘j dx]las Sy90 ddlaio L L@J}‘j
Sl ly Sy 4 a8 035 ls U (Sday G Be 5 (5]
(Y S8) wlass 5 18 slasy

~ S Slabad Gl o Sl (Gl U sy (S S
cold 9 (2o, YO L F) idg) bowe oS 5 L olaassT sla
(o, Yo 5l 5aS) oyl jieS le 4 g (doypo YO L Y
YO U jedo iz o Oldad ojlail @Y JSG) wilos, e
2 Bl S ko 5 (ool loanS - o5, wdloe Fetle
Slaad ol 050l (s Bgv aigh oo sadlive axly (ol At
syl gl S5 alwgas a5 ail e 00l 8,5 B oals 5 oS
0+) o3l Baes axly ol (Kivw Slakad L ales, 93 o> epa
G O) comls g (aow Y- L Y-) ‘5“‘%)'..\31 Sy b (o s b
Tl e aiz 5l Oladad o3lasl (CY JSU0) wudily oo (G0 )y ) -
el JS a4 Olo,S 9 Codgodle ol jor iy g 009 o Sile
Alos,S 1) o SKouSls g 5,0 o slad

03,3 gy Sbie p (plendes) sloosls 5l 5580 (oloendel
LOtﬁan .Ia_...:y as (Gla_.u )| 03— M—M)‘é}J L}}AJ \?) Lsi'_w
4 Ladasges 00,5 oolatwl sl s 4y ddlaie oyl 51 (YY)
azd )8 18 a0 0,0 Lejly; ofiale;l yo ICP-OES v,
3,90 FIre Assay sy, 4 Mo sy baiges opl Guizmed ol
los L aigad 5l 0,5 Yo i B9yl po ailacs )5 18 a5
Olds oMb cdl ol o 0l o gd ol T il axya VY-
i 500 Iz oyl pao¥Ls 5 ek 2 ek el 5
L sl o)_ii.ic\_o;’J.oL’)liL;)o .Q}‘LLSA‘J? ! 0,85 dazlo o Le,uljf
Uilgs TCP 5l ooliil b g o0y (g5lw Jolomo L )lgST 5l osliu!
Agei Vg CoulS agai ¥ o3 )le S LS aiges ¥ oolaws 100,85 o
Jio 90 gl 4 lp 653k BB Slllas 5l am 2l
o SO alwg 4 Jhow slo Lol omiw Los .0y )5 Clse]
59 THM600 Joo Al o8 )8 el ouisS 6,5 g 0aisS oy
al> e 10 oSiws LS Cds .8 T Do e owgd,8 ol
Ls-ya. O oKiws LS’)‘)? odj..\ms i'\o C UQJS f)fjdj““’
L H2O-NaCl s 1o (5595 aib oo o Sotlos a0 45+
J_M.S| )‘Hlf)_r P S WY 1) JH‘ pr— )| oola
Steele-Maclnnis et ) HOKIEFLINCS-H.0O-NACL
a_ul=e @l., 2012; Lecumberri-Sanchez et al., 2012

58°520"E 58°5'40"E

58°6'0"E

33°16'20"N 33°16'40"N

33°16'0"N

58°5'40"E

Legend

5 [ Recent alluvium
8 Px diorite porphyry

F77] Andesite

I Andesitic tuff breccia

Eocene

58°6'20"E

33°1640"N

33°16'20"N

33°16'0"N

58°6'20"E
05 )

-4 Rhyolitic to dacitic tuff breccia

Symbols
= Fault
Drainage

mmmmm Ocurrence of vein
mineralization

0,8 ol> dalaie ‘_.;)L.;@U—stt.ww) and -y S
Fig. 2. Geological-mineralization map of the Chah Noghreh area.

Yoy



Y O)Lo.»i) AR 0)50 s\f” OL;—MH[—’

N

o SO S ey T Y,

5 008; &ydyzs Sims il (Y USE) ol dbly 5 inS adlaie
Jols Ko oo LS5 (aoyn FO U Fe) slacun S48
L_,,Jliﬂ (oo, Yo-Y0) Q;“)‘J.ﬂ - DS gei 5l DS
Vo10) (s mSgmgialS d(auoyd Y-0) (IS5 5D) lomwald
Sl Shgl G5 ae )0V 5l jiaS 5 (a0 Y-0) wilsjen (do)s
Vol e bl ead slelis ep SIS L (DF JS2)
awy g0, 8 Slolis DS b ol es Loes a5 o009 (o)
Gl S5 8L uxly cpl a0l o SIS ol 5 S

ooy onl cnlply ol Sty p ol 5o eaee SloSs g ooy

2Ol gl S 4 g e wilgh ged Brasda

'5?- 3§

ol aalllas 050 adlaie ;3 1) (57 o ey il 0ol
L 5859 bl sl aaly ol (DY S 5 ¥ USC2) s e
5 il Sb Lacen pan o luwl ;) dils ane)
Lot 598 ol S g0 9lS” o Jol> oS 095 0 0033
VO-Y o) a9l ¥ g0 5l P DL ol (oo YO LI YY)
Y-0) (S 55,51) Jlwals JLSIT d(aoyo #-A) ails 90 (oo yo
ey Sl (a2 )3 V=) sl 53 5l (ST 9lS 5 (00
VB Gioren @F JSC8) conl il jom 9 M3 ol Bores
W08 olulis anse) ;o bows Sl SIS sy
S ppd oSy cadlaie )3 0ud olulid Grecdar a2y Lo
onl aslosges 3985 ailaie (,lsl )3T (slaasly jo 4 Coul (g8,
Jled )3 dguze jsb 4y g edgue 0y gix )0 e a2

sy 8 o i axly j0 kil 5 (€) g (oujusT axly (0) cculo b dgn ) (o By 0y @) 51 ol gl =Y JSCo
Fig. 3. Field images of (a) rhyolitic to dacitic tuff breccia, (b) andesitic unit and (c) trench in andesitic tuff

breccia unit.

oS et S b Sl Gle S aites saalie LB oS,
el glo,So cpl @0 JSE) wo )8 slulils af, & jelxe (o
gy &3 73S g (Qy0 YO U Y4) oy 0 DD has
b glo S 0 .« 5 CF JS&) cawl odls (qoy0 O L Y)
JB bas, o Gl L oolea b JSbans &jgar by lsS
“ s e yiagds IO U pais iz 5l e jleS ojlusl .iowl sanliv

vo¥

S50
Setelsg 5 smroslgd ¢ somalS (ki «SLL3,T (sla Gl S
&S Cwl dibie o ond glull o Sle S cp Sate ad
O ynS Slools )18 50 cow |y (g5l S Qb S Loes
3 e diz alol b g 0oy WaaS ) anils 4y vgamme b Sl 3o ()]



N

Y oo)leds V) 0,90 VFe e bl Coriay GO b ey Ty 200,
(Cr o

W oo VB (9,500 03 iz ojluil 5 JSBe3 Oj50 FolsS g FilsS slaans, LB s ol perhew rizen oS
Gy S b ns Sidgy Slo,Ss (QF JS2) (Faef JSio) 098 0 0008 (ybjme S (e ,0 00iSTy
ol el ssmlin BB adhis jo Ko gla Sle S 4 cond L ool e o S & ygas boes boaaudS (s glo 8o yo
Goos g af, 5l alold L 5 o0g s a5y, w86 Lo 5o VB g8 00 diz 5l ol layels slul il aS) o (g5l SIS
U e ) Gl B gy 5 il o B8 sleasls 2 GelS GladnS, izen (G0 JS8) Sl pite el
yiaS 5 (o, O B Y) oS 4 cdel laacds jg0 .ol o0ly 1,8 ComadS o G oaxS, ul o 050 T olulis e, & jglxe
L M 505 cpizmar load had (do)o ¥ U Y) coniSs o B g 00 aix 5l ol slayol ol g odgr JKiogs b S o
(g NE JSe) oo has (Gey ¥ U V) ogul @ RO UFCONSC O Iy 4

lad oS ) Ojgo a4 blasggs (cueglsy SluSo o

21y 30 gy S 5 Sy 4 Jlwals JIIT L35 (€) e sy Sy omS 9 (0) ctajail aoly @) 51 gp55ss S sl -F S
b S55,S sloglsS () (il G B 0oty 5o (i gl (€) (5l a2l o oy U5 4 S s (A) (il
5 2ol otk jen s (1) 5 (sl ooy jo ColS ke s () (il G B asly 10 ol teslss (@) syl g 4o
=Ser «uise =Bl (S =PX icieglys <D0l 55155 =QZ oy )I5 =Chl DSy 53 =Pl il Ll 5ol 5y Bg5 amly jo coiife

(Whitney and Evans, 2010 ;I s SIS s lais! wdle) cusifo =MaY cin o
Fig. 4. Photomicrographs of (a) andesitic unit, (b) pyroxene diorite porphyry, (c) sericite and clay minerals
replacing alkali feldespar in andesitic unit, (d) clay minerals replacing plagioclase in andesitic unit, (e)
silicified in andesitic tuff breccia unit, (f) cryptocrystalline quartz in andesitic unit, (g) dolomitization in
andesitic tuff breccia unit, (h) chlorite replacing hornblende in andesitic unit, and (i) chlorite and magnetite

replacing hornblende in andesitic tuff breccia unit. Pl= plagioclase, Ser= Sericite, Px= Pyroxene, Dol=
Dolomite, Mag= Magnetite, Qz= Quartz, Bt= Biotite (mineral abbreviations from Whitney and Evans, 2010).
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Fig. 5. Hand sampeling of alteration and mineralization (a) argillic alteration in margin of vein in first stage of
mineralization, (b) fault breccia in first stage of mineralization, (c) galena mineral as cubic form in first stage
of mineralization, (d) first generation barite with string texture associated with mineralization in second stage
of mineralization, (e) second generation barite with colloform texture in second stage of mineralization, (f)
second generation barite with plate texture in second stage of mineralization, (g) second generation barite and
calcite + galena formation with crustiform texture in third stage of mineralization, and (h) rhodochrosite in
supergene zones. Gn= Galena, Cal= Calcite, Brt= Barite (mineral abbreviations from Whitney and Evans,
2010).
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(Whitney and Evans, 2010 ;i s S5 (s Lazs! wdle)

Fig. 6. Photomicrographs of mineralization in Chah Noghreh area (a) galena and sphalerite in fault breccia, (b)
presence of fahlore's inclusion in galena mineral, (c) subhedral pyrite associated with galena, (d) curvature and
displacement in triangular pits of galena mineral, (e) presence of covellite in margin of galena mineral, (f)
serrusite and anglesite replacing along galena boundaries, (g) pyrite mineral completely replaced with goethite
and hematite, (h) geothite with clloform texture in margin of galena mineral, and (i) goethite with skeletal
texture. Abbreviations: Gn= Galena, Py= Pyrite, Sph= Sphalerite, Cv= Covellite, Hem= Hematite, Gth=
Goethite (mineral abbreviations from Whitney and Evans, 2010).
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Fig. 7. Paragenetic sequence in Chah Noghreh area.
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Table 1. Geochemical analyses data of lithogeochemical samples of veins in Chah Noghreh area (Lotfian,

Sample Ag As Ba Cd Cu Mn Pb Sb Zn
A (ppm) | (ppm) | (ppm) | (Ppm) | (PPm) | (pPM) | (PPM) | (PPM) | (PPM)
Chul 15 295 129 0.34 662 | 16474 | 29821 | 105 2166
Chie 12 41.2 5491 25.7 706 | 21000 | 27821 | 102 4896
Chis 0.7 32.7 3056 10.7 315 | 18592 | 20334 | 80.9 8964
Ch 0.46 66.6 7230 5.7 102 5234 | 10078 | 74.1 3878
ChE 0.29 2.1 214 0.32 6 877 64 1.15 99
Chi 0.24 2.4 445 0.28 8 1980 68 1.22 215
CHT 1 023 | 23 319 | 026 6 894 26 101 | 108
CH-8 1 211 1265 03 25 1391 909 191 1911
Chi 2.7 182.7 | 3265 0.85 334 6543 | 10787 | 759 4562
Chte 1.6 79.4 1743 0.44 136 2321 3741 2.86 2832
CH-11 14 142 3672 18 51 3561 5340 31 1459
CH-12 055 231 1696 28 187 4734 | 10306 | 357 3019
Chite 0.59 27.4 892 14.4 99 4943 7170 405 2816
CH-14 | 035 | 46 | 1443 | 026 45 | 2637 | 10 0.82 30
B 03 19 | 4261 | 026 26 | 3192 | 10 0.95 24
CH-16 28 781 1690 06 3022 | 20309 | 15859 102 160

0,85 ol adlaie 1o sl 3 oo 5l o ciils py  SKwod )5 sladiges 4525 5 ol s =Y Jgox
Table 2. Geochemical analyses data of lithogeochemical samples of veins in Chah Noghreh area.

Sample N Ag As Ba Cd Cu Mn Pb Sb Zn
(ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (pPM) | (PPM) | (PPM) | (PPM)
DL (ppm) 0.1 0.5 1 0.1 1 5 1 0.5 1
CHC-03 0.54 4 9850 0.7 30 4225 3759 1.64 348
CHC-06 111.9 41.7 3003 28.3 1295 12101 158000 102 14806
CHC-07 102.9 47.8 2383 0.8 672 3000 100000 100 511
CHC-08 773 34.7 6769 244 709 13233 79000 935 6810
CHC-09 9.8 16.1 7276 72.1 293 10676 16702 66.8 25507
CHC-09A 5 98 4713 8 726 19958 67000 100 5412
CHC-22 27.6 55.8 5456 25 135 13045 51000 925 656
CHC-26 5.8 80.2 8045 3 21 19035 67000 55.3 860
CHC-27 | 175.7 91.7 3076 5 384 19604 88000 100 2729
CHC-275 237 39.9 1316 5.1 191 19733 52100 100 1066
CHC-277 | 91.3 57.6 3503 14 183 19823 43000 103 1476
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Table 3. Fire assay analyses data of Au elements in Chah Noghreh area (Lotfian, 2017).
sample No. CH12 CH17 CH19 CH21 CH21 CH21 Chpy
Au (ppb) 31 19 38 24 45 80 35

+ dawgie Culie  (Siwsod ++ Vb Codle Siads ++4) 0,8 ol ddhie oS, 0 jaic Cax o a4 ba e Sed (oo polie Y Joux
b o Siod —— awgio o (Swod —— (rd Ao ( Swod — (2t Code (Sownod

Table 4. Correlation coefficient values for each element pair in the veins of the Chah Noghreh area (+++High
positive correlation, ++ Moderate positive correlation, + Weak positive correlation, - High negative
correlation, -- Moderate negative correlation, --- Weak negative correlation).

Ag As Cu Sb Pb cd Zn Mn Fe
Ag 1 + + ++ ++ - - + --
AsS 0.094 1 + ++ ++ -- -- +++
Cu 0.172 0.087 1 ++ +++ + ++ -
Sb 0.550 0.505 0.508 1 ++ - + ++ -
Pb 0.380 0.354 0.828 0.600 1 - + + +
Cd -0.205 -0.420 0.252 -0.025 -0.074 1 +++ - +
Zn -0.198 -0.343 0.388 0.032 0.060 0.975 1 - +
Mn 0.294 0.686 -0.132 0.450 0.057 -0.154 | -0.128 1 +
Fe -0.466 0.119 0.273 -0.175 0.041 0.272 0.298 | 0.064 1
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Fig. 8. The microscopic image of fluid inclusions, (a) two—phase fluid inclusions (LV) and single phase (L) in

quartz of first stage mineralization and (b) two—phase fluid inclusions (LV) and single phase (L) in barite of

second stage mineralization.
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Table 5. Microthermometric data of primary fluid inclusions (P) of quartz, barite and calcite minerals
associeted with mineralization in the Chah Noghreh veins.

Sample | Stage of | Mineral | Type of Dimen Fluid Th (°C) Te (°C)( Ttm) Tm (°C) Salinity
N. minerali fluid |[sion (um) | Number Wt. %
zation
Ch-19 | Stagel | Quartz LV 9-12 16 260-210 | -49.2to-50.4 18 -to 21.8-20.9
19.2-
Ch-20 | Stagel | Quartz LV 8-12 13 281-270 -52 t0 -53 16.8 -to 20.4-20
17.3-
Ch-18B | Stage 2 | Bartite LV 8-12 13 210-198 -55t0 -55.8 12.8 -to 17.2-16.7
1 13.4-
Ch-18C | Stage 2 | Bartite LV 8-12 13 225-195 | -53.2t0-54.1 11.3-to 16-15.2
1 12.1-
Ch-18A | Stage 2 | Bartite LV 6-10 12 215-200 -55t0 -55.8 8-t08.7- | 125-11.7
2
Ch-1 Stage 3 | Calcite LV 9-14 15 165-145 -49t0 -49.8 10.4 -to 15.8-14.3
11.9-
Ch-7 Stage 3 | Calcite LV 8-12 14 180-165 | -48.8t0-49.8 9.5-to 14.3-134
10.4-
Ch-9 Stage 3 | Calcite LV 6-10 12 174-155 -52t0 -52.8 10.5 -to 15.1-14.4
11.2-
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Fig. 9. Histogram showing the homogenization temperature (a), and (b) salinity (wt.% NaCl equivalent) data

of primary fluid inclusions of LV type in the Chah Noghreh veins.
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Fig. 10. Homogenization temperature vs. salinity of fluid inclusions in the Chah Noghreh area. Several
possible trends of fluid evolution in a temperature—salinity diagram from Shephered et al. (1985). Trend 1
represents primitive fluid A mixed with cold and low salinity fluid B, trends 2 and 3 represent the result of
fluid A isothermally mixing with different salinity fluid B, trend 4 represents the salinity of residual phase
increased, caused by boiling of fluid A, trend 5 represents cooling of fluid A, trend 6 represents necking of the
fluid inclusion, trend 7 increase the heat of the hydrothermal system/ reduce the pressure of the system.
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Fig. 11. Pressure-temperature diagram (for samples of the Chah Noghreh area) showing phase relationships in
the NaCl — H,O system at lithostatic and hydrostatic pressures (Fournier, 1999). L= liquid, V= vapor, H=
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temperatures.
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