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Salt and mud flas (temporary lakes) 

Young trraces 

Dark gray proxyene andesite 

Grey to deep green amphiboic-minor pyroxene andesite 

Green coloured  acidic tuff (equivalent to Karaj formation) 

Dark grey to violet, andesitic tuff breccia and pyroclastics interbedded with flows in places 

Dark violet to grey,prophyritics basics volcanic rocks of shoshonitic affinity 

White colour tuff breccia and other pyroclastics 

Scale  

Iran 

Legend 

Dacit porphyry 

Dyke, vein 

Drainage pattern 

Fault  

Mineral locality 
Quarry 

M
ID

. e
oc

en
e U

p.
 E

oc
en

e 
ol

ig
og

en
e 

Third class road Slag 



(a) (b) 



(a) (b) 

Cpx 

Bio 



0.01             0.05    0.10                       0.5               1.00                    
5.0 Nb Y−1 

Zr
 T

io
2  

5.000 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 

0.500 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

0.050 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

0.050 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

0.001 



A B 

F 

Tholeiite series 

Calk-alkaline series 

F 

SiO2 

45            50              55           60        65        70         75 

K
2O

 

7 

 
 
 
 
 
 
 
 
 
 
 

6 

 
 
 
 
 
 
 
 
 
 
 

5 

 
 
 
 
 
 
 
 
 
 
 
 
 

4 

 
 
 
 
 
 
 
 
 
 
 
 
 

3 

 
 
 
 
 
 
 
 
 
 
 
 

2 

 
 
 
 
 
 
 
 
 
 
 
 

1 

 
 
 
 
 
 
 
 
 
 
 
 

0 

Shoshonite series 

High-Kseries 

Medium-Kseries 

Low-Kseries 



2 
45      50      55      60      65  

1500 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

1000 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

500 
 
 
 
 
 
 
 
 
 

0 
45      50      55      60      65  

25 

 
 
 
 
 
 
 
 
 
 

20 

 
 
 
 
 
 
 
 
 
 
 

15 

 
 
 
 
 
 
 
 
 
 
 

5 

45       50      55      60      65  

10 

 
 
 
 
 
 
 
 

20 

 
 
 
 
 
 
 
 

30 

 
 
 
 
 
 
 
 
 

10 

 
 
 
 
 
 
 

0 

 
 
 

0 

 

3 

 
 
 
 
 
 
 
 
 
 
 
 

2 

 
 
 
 
 
 
 
 
 
 
 
 
 

1 

 
 
 
 
 
 
 
 
 
 
 

0 

30.5 

 
 
 
 
 
 
 

0.4 

 
 
 
 
 
 
 

0.3 

 
 
 
 
 
 
 

0.2 

 
 
 
 
 
 

0.1 

 
 
 
 
 
 
 

0.0 

3250 

 
 
 
 
 
 
 
 
 
 
 

200 

 
 
 
 
 
 
 
 
 
 
 

150 

 
 
 
 
 
 
 
 
 
 
 

100 

15 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

10 

 
 
 
 
 
 
 
 
 
 
 

5 

 
 
 
 
 
 
 
 
 
 
 
 
 

0 

8 

 
 
 
 
 
 
 

6 

 
 
 
 
 
 
 

4 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2 

15 

 
 

 

14 

 
 

 

13 

 
 
 
 

12 

 
 
 
 
 

11 

 
 
 

10 

 
 
 

9 

SiO2 SiO2 

C
aO

 

Fe
O

3 

A
l2

O
3 

M
gO

 

M
nO

 

V
 

C
r 

C
o 

 

Cs    Rb   Th    U     Nb   K    La    Ce    Pb   Pr    Sr     P     Nd   Zr   Sm  Eu     Ts   Dy   Y    Yb   Lu 

10000 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1000 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

100 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

10 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

0.1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

0.01 

Sa
m

pl
e/

pr
im

iti
ve

 m
an

tle
 



1000 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

100 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

10 

1                                                             10                                                            100 

VAS 

MORB 

WAB 

C
r 

Y 

1= Spreading center Island 
2= Orogenic  
3= Ocean ridge ang floor  
4= Ocean Island 
5= Continental 
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