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Fluorite Fluorite
Bagher Abad Darreh Badam
Description Colorless Dark violet Dark blue Violet Gray fluo- n . Pale blue

fluorite fluorite fluorite fluorite rite Blue fluorite | Blue fluorite fluorite

Sample B-100 B-104 B-107 B-111 B-135 B-139 D-100 D-108
Ca 48.65 51.92 51.42 51.1 47.02 50.44 49.17 47.78
La 0.7 0.6 0.3 0.6 1.1 0.3 0.2 0.3
Ce 0.73 0.73 0.46 0.62 1.49 0.57 0.35 0.36
Pr 0.08 0.07 0.09 0.06 0.15 0.08 0.07 <0.05
Nd 0.32 0.25 0.41 0.25 0.62 0.44 0.25 0.23
Sm 0.09 0.06 0.26 0.06 0.14 0.24 0.13 0.11
Eu 0.05 <0.05 0.13 <0.05 0.07 0.11 <0.05 <0.05
Gd 0.21 0.11 0.80 0.14 0.40 0.74 0.47 0.40
Tb <0.05 <0.05 0.17 <0.05 0.07 0.16 0.10 0.09
Dy 0.24 0.13 1.43 0.15 0.54 1.23 0.83 0.70
Ho 0.05 <0.05 0.29 <0.05 0.11 0.26 0.18 0.16
Er 0.15 0.06 0.83 0.09 0.33 0.76 0.55 0.46
Tm <0.05 <0.05 0.08 <0.05 <0.05 0.08 0.06 0.05
Yb <0.1 <0.1 0.4 <0.1 0.2 0.4 0.3 0.2
Y 5.2 2.6 39.4 3.4 17.9 339 26.4 23.1
Lu 0.02 <0.01 0.04 <0.01 0.02 0.04 0.03 0.03
>REE 2.73 2.145 5.69 2.105 5.26 5.41 3.54 3.13
> REE+Y 8.18 4.995 45.34 5.755 23.41 39.56 30.19 26.48
>LREE 1.97 1.73 1.65 1.61 3.57 1.74 1.02 1.04
> HREE 0.76 0.415 4.04 0.495 1.69 3.67 2.52 2.09

Y/Ho 104 130 135.86 170 162.72 130.38 146.66 144.37
Eu/Eu’ 1.11 0.75 0.87 0.66 0.90 0.79 0.24 0.29
Ce/Ce" 0.72 0.83 0.65 0.76 0.86 0.86 0.69 1.09
(La/Yb), 9.46 8.1 0.5 8.10 3.71 0.5 0.45 1.01

Oz &K 3 (ppm) ClaS S obs pslis —F Jyi

e 5 aLT AL oy sl glaggsle I

Slate Slate

Description Bagher Abad Darreh Badam
Slate Slate Slate Slate

Sample B-103 | B-133 | D-113 | D-124
Ca 0.11 0.11 0.18 0.14
La 16.9 16.1 21.8 19.2

Ce 37.5 28 48.6 43

Pr 4.07 2.78 5.22 4.064
Nd 16.1 10.3 20.3 17.9
Sm 3.17 1.87 3.77 3.34
Eu 0.69 0.41 0.41 0.68
Gd 2.77 1.76 3.03 2.71
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Slate Slate
Description | Bagher Abad Darreh Badam
Slate | Slate Slate Slate
Tb 0.30 0.23 0.34 0.29
Dy 1.37 1.27 1.54 1.36
Ho 0.22 0.23 0.25 0.22
Er 0.70 0.78 0.79 0.70
Tm 0.11 0.13 0.11 0.10
Yb 0.7 0.8 0.8 0.7
Y 4.9 5.3 5.6 4.8
Lu 11.0 0.13 0.12 0.11
>REE 84.6 64.79 | 107.08 | 94.95
YREE+Y 95 75.59 | 119.98 | 108.15
>LREE 78.43 | 59.46 | 100.1 88.76
>HREE 6.17 5.33 6.98 6.19
Y/Ho 2227 | 23.04 22.4 21.81
Eu/Eu* 0.71 0.69 0.37 1.87
Ce/Ce* 1.06 0.98 1.07 1.06
(La/Yb), 1631 | 13.59 | 1841 18.53

G35 2 Mty Kawsnl b & doly cpl ool .ol Cuy s (3l SIS
eSanls (oo # 51 2a8) fo o eyl I3 b5 oS
siba ol adn S s losgd Ky 4 Vs 2SS
bl a flome 503 5 (5505 o 0,8 S S B (fhow S b 4 ()8
B ¥ U o e laale ST b (ST laeSwanls 51 o laa Yol
B @M«Yl'@i) Sl o Yorr GO sgd 53 Aoty cpl Culbeds Liph o
YA ooy e

K oty .f -V

s 4 SaTeKw doly ool 1) anb S 4 e GlaeKin 51 lodas idu
Glawle seSaTe&ow 3l doly ol (o lbacKan i 5.l o3ls ol
bty Ko b ) Ko oS TeSKn 5 (slosgs <K, 4 Vs s foud
bl 53 $1035 6 Y e K oyl ol oy |25 (5 Sl 6 4
ol Sl b o JS o8 (ST ol 45 Wb 05 0535
OYAF oyt Gl 5 (oDVImas) Coal o) evs GO0ty

K¢ »‘3 H-Y

Sl osba s GV U Gle sla i s min K als slacSaTeSn
seSaTeon (s &y 55 WYoo b VoS5l saeSaTeKu o
Olse o oS Wgh oo htd 655 355 4 VSl laeSaTeSen 5 2 lss
OYAF ety Sl 5 (oodlaYigess) Lot 1 K9

Q2 , Q" gbusly f —¥

di;..»)'!):ﬁ Voo sl 5 b candllas o3 gdse Oslae Jlod 3 s
L) slos s b Vi 6l S doly cpl L)l Ogain ) sl dge (slacSaT
ki Sy gl ol 3 65 3556 Sl gl &Gy a0 lse i o (Bl o
bl (Kasul b doly ol ) do Sl o3ls JSC5 1 e kS
S 5T Jold) Q2 uls b OT YU o 5 5505 513 5 ses 8 Sladls 555
OYAF ooy Sle 5 (ooDYlies) Sl B3I s (s,

Y¥a

aadllan 3530 03 gue (Guwlisi (w0 ) § LI 2> Cuadgo — Y

@l Jgb 00 YT L 000 YO and ge 3 plaboys 5 5LT 3Ly 5ls O3las
S 5 sl 6 sk V0 Aol s Ll S,e YT FAT YT FAT
sba Aledd @ly (635 e Okl b s 3 (Ol Ol gl 5L
Wloeds V) v e e 5 GBS VY0 e 5 53 andlas 3,40 03 5o ST
O3 Obeds 5 Oewe a0k i 5 Olgiol 5 STl lOkul e3gdms 3
wg Jub e o adlas sy 3 glitle s I ol @S
s OB it (slenl bt n) ol 85 (Sl Ol — i
Rashidnejad-Omran et al. (2002) ... s Thiele et al. (1968) Lw g L
a3 o OLES |y andllas 55 50 03 gulous il s 4k ) JSKh Ll 0d )
el 25 aallle 3 g0 4l s 0B O et lad

P oty —Y

SUT 3L sla)lils” (ol Jlad 5 Jld 53 oo p o 4 baesSin (s,
o e S 5 e (A 2) JSKE) Wls et plal 6ys
oo L 3l ) DU (5 53 o bt 55 4 (ol (S s
it ol el 3 5515 K (555 2 asl3eS 5 ien gl 5 Sl S
Ay 3b5 S L) (b B dhe Bl s ks saeSaTeS
B @‘)’Lw\f\'c:.i) Lz lua¥ Ghyls ok a5 les s IS ysbay 5 Lol
AYAF el S

TV aslg ¥ —¥

oo bV (nslss SacSaTe&un foli dorly oyl (s oLt
L,b6¢Muﬁ@€,mSjuduafﬂ\,@q{&,sla}éﬁu;
355 4l b 7 Slaaigd S o 0 SV s (S il Sl 00
Sad 0dsl 2 5,158 aeKiwanls b g (Kol b 45 dias oo olazs|
YA oy o) 5 (oDla¥lind) sl oo 0l

I ooty ¥ —Y

ol Ol 5 3l (6, Kt SaST, addlas 5y40 0,28 45 dsly oyl



....... ClioS S juolic gloosls ouly u Isboys g SLTEL (5165 ) i jgls (5l jLuwslS swllho

Sl als 5 5,5 4 LUl Sl S5 sess plabeys HLlS s 1S, Sl S
£V (WA oty Glej 5 odh¥Iens) (A J@)@\emtjﬁaig;
5@;.;1&;4;,?@&fuga,;);\{T,;pgd_,,u_;u,ut{@u,;4§¢~«|;34{
VAR oyt Sl 5 (oD VIesd) Sl o skalicn 3585k (5 5 (LS e

M@M;‘)\fa:\.\ij)mﬂa.'.»):)ufj;i:Ls::‘-bwj&h:\.b’-))'lé

jg,:&q.hﬁuﬁbb@dbh&ﬁ@by)@‘éﬁwd{abf
shizal JuS 4 015 o ailate 6la oS 51,8 515555 51 5 e Sbgny 83
odiS J S 4S5 S oLl FE et bl sl skl o rbl;.e):}id

0°32°37""

33°51°

Rl

Darreh Badam
Fluorite Mine

Bagher Abad
Fluorite Mine
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Q° : Young alluvial terraces (Quaternary)

Legend

K" : Yellow thin-bedded to massive
crystallized limestone (Cretaceous)

= K': Brown thick-bedded orbitolina sandy
limestone (Cretaceous)
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J™*: Shale, sandstone and sandy limestone
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W T : Grey thin-bedded to massive
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%544 limestone and dolomite (Triassic)
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P': White to milky thick-bedded to

massive crystallized limestone (Permian)
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o —8— Colorless fluorite (B-100) —4— Dark blue fluorite (B-107, B-139)
- —B— Dark violet fluorite (B-104) —O— Grey fluorite (B-135)
L —O— Violet fluorite (B-111) ~-@-- Blue fluorite (D-100, D-108)
@ -0~ Host rock (slate) (8103, B-133, D-113, D-124)
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Abstract

Bagher Abad and Darreh Badam fluorite mineralizations are located in southeast Mahallat city (Markazi province) and occured as veins with
common trend of East-West within slate and phyllite of Shemshak Formation (Lower Jurassic). The fluorite is the main mineral of the veins and
quartz, barite, calcite, dolomite, pyrite, chalcopyrite, goethite and covellite are the sub-ordinary minerals of deposits. The distribution of rare
earth elements (REE) indicates that the violet, colorless and gray fluorites in primary mineralization stage have been enriched in LREE (result
of digestion and wall rock replacement) and and the blue types of fluorites enriched in MREE and HREE, formed in post mineralization stage.
Tb/La vs Tb/Ca and Y/Ho ratios diagrams are used for determination of genesis and differentiation of fluorite mineralization. These data show
all samples can have a hydrothermal source for Bagher Abad and Darreh Badam deposits. Negative anomaly of Eu in all samples of fluorite
can be caused by the formation of fluorite at above 200°C temperatures. In addition to, depletion of Ce in fluorites of studied areas indicated a
reduced fluid and presence of pyrite and chalcopyrite sulphide minerals confirming this.
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