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Fig. 1. Structural zones of Iran (Nabavi, 1976 ) and studied regions (Shahr- ¢ - Babak playa)
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Fig. 2. A: The map of Iran playas (krinsley, 1970), and B: Map of Isfahan watersheds based on geological field works,
interpretation of aerial photographs and maps have been prepared by National Iranian Oil Company, (1959). The
studied regions (Shahr- e - Babak playa) marked in the box.
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Fig. 3. Playa Shahr — e - babak satellite images and location of sampling
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Fig. 4. A: Sampling from near plant root (Marvast), and B: sampling from areas without vegetation (Robat)
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Fig. 5. A: under a thin layer of soil, silky white spots of Ulxite can be seen (Khatoonabad), and B: borates in the form of

white spots on the surface can be seen (Robat)

-V ks pladess O sea Olye laes s (g 0 o8
-7 p)xﬁ@o%)dﬂéu\bwjé_jﬂéb\'
.B A

ﬁMQMﬂJUTCM}f}L\{)&bgmd‘j‘w‘)b
€35 a0y > S5 mhas 15 53 0 g e (S50 03 o
¥roa e S e Ol s e Y bl S ) 5ba

BE 8‘)}fdu¢ix6Hﬁ¢5—]ﬂ—l‘Q{‘ﬁ uLw)uA}‘LavS;Lw

4o bype codopl O b (Gl ©9) conSg S5 B 5 XRD salgd 4 a9 L) Cong o dihaie 4 by o sl SITIA F JSS

‘.ij.od.b

Fig. 6. A: Sassolite in Marvast area (according to the evidence XRD), and B: mineral Ulxite (cotton balls) with a silky

luster from Marvast area
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Table. 1. Important boron minerals in the region based regions (Shahr- e - Babak playa) on XRD method

Hydrated borates

Chemical formula
NazB4O7. 1 0H20

NaCaB509.8HzO
CaB6010.5H20
CazB(,Ol 1- 1 3H20

Name
(Borax)

(Ulexite)
(Gowerite)
(Inyoite)

Non-hydrated borates

Chemical formula
B(OH);

Name
(Sassolite)

1. Inyoite
2. Gowerite
3. Sassolite
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Fig. 7. Two XRD peaks relate to the borate minerals in the studied areas regions (Shahr- e - Babak playa), A: Peak of
mineral Ulxite (U), and B: the peak of the mineral Sassolite(S)
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Fig. 8. Frequency plot for boron in the studied areas regions (Shahr- e- Babak playa)
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Table 2. Whole rock chemical analyses for the major and trace elements from the studied area regions (Shahr- e -

RB2 RB13 RB12 MV6 MV4 MV2 KH4 KH3 KH2
Cl% 282 007 47 115 041 541 453 023 422
Al% 139 063 034 058 024 057 068 005 022
Ca% 91 225 081 117 45 1365 657 1565 1854
Fe% 158 06 032 108 0219 071 099 006 025
K% 057 0.6 036 011 004 0.3 015 002 0.1
Na% 212 133 133 141 133 384 133 315 267
S% 48 133 133 461 133 133 133 963 133
Ti% 0.035 0.028 0015 0026 0007 0014 0028 0.002 0.007
Ag(ppm) 0.09 002 007 005 001 002 002 001 001
As(ppm) 113 109 2.1 13 29 7 9.4 25 73
Au(ppm) 01 01 01 01 01 01 0.1 0.1 0.1
B(ppm) 170 20 30 10 2230 340 1020 133333 90
Ba(ppm) 80 30 40 120 20 40 40 10 10
Be(ppm) 044 03 054 0.3 013 016 021 176  0.06
Bi(ppm) 0.09 0.14 0.19 009 003 004 006 0.005 0.02
Cd(ppm) 0.12 005 0.3 0.7 002 005 008 001 003
Ce(ppm) 142 333 493 57 188 447 674 065 177
Co(ppm) 84 22 13 48 17 42 4 0.7 1.6
Cr(ppm) 48 4 2 30 9 18 35 2 4
Cs(ppm) 155 242 19 047 029 053 082 048 032
Cu(ppm) 246 69 48 106 44 8 11 22 6.4
Ga(ppm) 3.56 157 089 166 06 143 187 014 055
Ge(ppm) 0.08  0.06 0.05 0.002 0.002 0002 005 0002 005
Hf(ppm) 0.17 024 0.2 008 004 008 0.4 0001 0.03
Hg(ppm) 0.04 001 005 004 001 001 003 001 001
In(ppm) 0.016 0.006 0.002 0.009 0.002 0.007 0.009 0.002 0.002
La(ppm) 6.8 203 303 3 1 22 38 0.3 0.8
Li(ppm) 523 161 192 148 77 10 187 77 161
Mg(ppm) 20600 2600 1900 28900 5700 13600 7600 900 6900
Mn(ppm) 358 151 135 196 71 166 205 53 54
Mo(ppm) 1.I5 126 259 383 041 035 256 037 035
Nb(ppm) 0.66 0.6 055 024 015 027 037 006  0.12
Ni(ppm) 403 2.8 2 281 109 238 138 15 44
P(pm) 970 190 90 170 120 230 210 100 70
Pb(ppm) 29.1 30.8 108 118 73 5 238 5.1 2.7
Sb(ppm)  0.19  0.14 0.6 133 014 0.14 028 0.1 0.1
Sc(ppm) 3.9 2 12 21 1 1.8 22 0.5 0.8
Se(ppm) 34 03 06 09 15 23 12 0.3 2.7
Sn(ppm) 09 02 01 02 01 01 03 0.1 0.1
Sr(ppm) 1030 993 770 770 1200 1050 875 4970 3700
Ta(ppm) 0.05 0.05 0.05 005 005 005 005 005 005
Te(ppm) 0.07 002 0.02 003 002 003 005 002 003
Th(ppm) 2 15 1.1 09 04 09 11 0.1 0.3
Tl(ppm)  0.08 0.1 0.3 005 002 003 004 001 001
Uppm) 106 176 04 033 014 088 043 013 342
V(ppm) 41 15 9 19 6 14 31 12 12
Wppm) 047 057 073 051 016 0.1 1 009  0.05
Y(ppm) 588 3.67 286 33 105 24 309 058  0.86
Zn(ppm) 54 18 21 48 11 20 24 3 7
Zrppm) 57 63 31 35 13 23 43 0.2 1.1
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Table 3. Spearman correlation coefficients of elements in the main evaporite minerals studied area regions (Shahr- e -
Babak playa)
Cl S K Na Ca B
B -350 .158 -483 244 283 1.000
Ca .100 -050 -767 -409 1.000
Na -305 .807 .131 1.000
K 150 .030  1.000
S -.139  1.000
Cl  1.000
Dendrogram using Avgrae Linkage (Setween Groups)
0 5 10 15 20 25
| 1 | | 1
Na 3
s 5
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Fig. 9. Dendogram for some elements in important evaporite minerals from the studied region regions (Shahr- ¢ -

Babak playa)
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