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GEOCHEMICAL SYMBOLS
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Sample no.  Location Alteration Mineral assemblage
X: 625814 Chlorite - Quartz + Albite low + Clinochlore +
BG-X-01 o )
Y:3915637 Sericite Muscovitte
X: 625253 Chlorite - Quartz + Orthoclase + Albite low +
BG-X-02 . ) ) )
Y:3915441 Argillic Muscovitte + Clinochlore + Illite
X: 625059
BG-X-03 Argillic Quartz + Muscovitte + Orthoclase + Illite
Y:3915359
X: 625394 Chlorite - Quartz + Albite low + Clinochlore + Illite +
BG-X-04 o )
Y:3915426 Argillic Muscovitte
X: 624646 o Quartz + Albite low + Orthoclase + Diopside
BG-X-05 Sericite )
Y:3916827 + Muscovitte
Chlorite- ) ) )
o Quartz + Hematite + Clinochlore + Calcite +
BG-X-06 - Sericite - ) )
Goethite + Muscovite
Carbonate

Y
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T T
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Position [ 2 Theta] (Cobalt (Co))

Peak list

01-085-0504; Si O,; Quartz

01-076-1819; Na ( Al Si; Oy ); Albite low

00-029-0701: ( Mg , Fe )¢ ( Si , Al ), Oy ( O H )g; Clinochlore-I\ITMEI#I#b\RG, ferroan

00-007-0025; K Al, Si; Al Oy (O H ),; Muscovite-INITM\RG, syn

asdllas 350 ailate S oo — 1S Gladigas | Lol nSol 53, 3l gl Y S
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§ 4000
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2000
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0 i WI \\l J \__.J\W,J\«, el M JIKA._A.__,_
10 2 ) 4'0 5 ) 0
Position | 2 Theta] (Cobalt (Co))
Peak list

01-078-2315; Si O,; Quartz

01-071-1540; K Si; Al Og; Orthoclase

01-080-1094: Na ( Al Si; Oy ); Albite low

00-021-0993; K Mg Al Si, O}y (O I ),; Muscovite-I\NITM\RG, magnesian

00-046-1323; (Mg , Al, Fe )s ( Si, Al), O, ( O H )g; Clinochlore-1\ITM#I#I#b-2\RG

00-024-0495; Ko, Al ( Si, Al), Oy (O H)y; Illite-2ITM42\RG
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6000 —
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20 30 40 50 60 70

Position [ 2 Theta] (Cobalt (Co))

Peak list

01-079-1910; Si O,; Quartz

00-021-0993; K Mg Al Si; O ( O H ),; Muscovite-INITM\RG, magnesian

01-071-0957; K, Al Sij; Os,; Orthoclase

00-029-1496; Ko AL ( Si, Al ), O (O H ),; Illite-INITM\RG

asdllas 550 ailate 5oLy, T slaaiged 51 ol (oSl 55, L3l gl I ¥-Y S

wo| BG—X-04

6000

Counts

4000

2000

|

T T T
10 20 30

Position [ 2 Theta] (Cobalt (Co))

Peak list

01-085-0930; Si O,; Quartz

01-072-1245; Na ( Al Si; Oy ); Albite low

00-029-0701; (Mg, Fe )q ( Si, Al ), Oy, (O H )g; Clinochlore-1\ITM#I#I#b\RG, ferroan

00-043-0685; K Al ( Si; Al ) Oy, (O H ),; Illite-2ITM\RG#2

00-007-0042; (K, Na ) (Al, Mg, Fe ), ( Sis.; Algo) Oy (O H ),; Muscovite-3ITT\RG
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2000
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£ 1000
&)
Lk &I
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Position | 2 Theta] (Cobalt (Co))
Peak list

01-085-0795; Si O,; Quartz
01-072-1245; Na ( Al Si; Og ); Albite low
01-071-0957; K, Al Si;, Os,; Orthoclase

01-086-0932; Ca Mg Si, O;4; Diopside
01-074-0345; K Al, ( Si; Al ) O, (O H ),: Muscovite

Adlas 9,90 adlain Sy Sladiges 5| Jol> WSOl g3y Bl mbs N 0T S

%7 BG - X- 06
=
= 10000
o
oD = JL Y. R N T T | A A

T T T T T 1 T
10 20 30 40 50 60 70

Position ['2 Theta] (Cobalt (Co))

Peak list - BG-X-06

01-085-0796; Si0,; Quartz

04-079-0007; Fe, O5; Hematite

00-029-0701; (Mg, Fe); (Si, Al)4 Oy (OH)g ; Clinochlore-I\ITM#I#I#b\RG, ferroan
01-083-1762; Ca (CO,); Calcite

00-003-0251; Fe + 30 (OH); Goethite

01-075-0948; K Al; Si; O, (OH),; Muscovite
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WATER
TABLE
(FLUCLATING]

LEACHED CAP
GOSSAN ZONE

1.DESOLUTION

=

Sulphade

Dissolution

2

Negative
psewudomorph

Maost common pathway
espedally if via pyrite, sphalerite
or pyrrhotite. Acid attack in lower
oxide zone creates cavities which
may reflect mineral shapes
(negative pseudo-morphs).
Major dissolution may occur in
carbonate hosts, creating space
for infill oxides. Espedally zinc
minerals via sphalerite
dissolution.

2. SUPERGENE

Original
suphide

Enrchment

Change of Chalcocite

Covelite

Original mineralogy changed at
supergene zone.Chalcocite
covellite formation common.
Upward changes important in
porphyry copper systems (see text
Section 8).

3. BOXWORK

Sulphide

Original
Sulphide

>

”C/
-~

(A) Ribbing development
commences at water table

(B) Remnant sulphide leached in
oxide zone giving bax

(C) boxwork at surface affected by
weathering may crumble, or
become partially removed.

4.INSTU

Original
Sudphide

Original
Suphide

(A) Ribs form as Iinsoluble
secondary minerals. £ rim
replacement. (8 JProcess
continues in oxide zone creating

a granular mass. (C) Crumbling/
weathering of granular mass at
surface X further oxidation.

Examples

Galena » Anglesitey/Corussite s Lead Orades
Arsenopyrite » Scorodite » Limonite

5.PSEUDC-

AY

Especially in carbonate-rich
hosts - rapid add neutralisation
may produce pseudomorphs
(A, B,C) especially after pyrite.
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Stages Hypogene Supergene

Minerals Pre — ore stage Ore stage Post — ore stage

Pyrite. | ==------ | -----o-o
Chalcopyrite | ~  ~—===-— —
Chalcocite - ==
Digenite T T
Covellite
Malachite

Ore

Chrysocolla

Hematite
Oligiste
Goethite

1] ]

Limonite

Quartz
Illite

Sericite

Epidote
Albite

L]
L]
Chlorite —— _—m

Alteration minerals

Calcite — e —

Disseminated _— = = =

L]

Vein and veinlet ——
Brecciation —
L |

Crustification

Texture

Colloform

Replacement

Residual
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Abstract

The Bagh-Ghazi copper- gold mineralization is located at the NW of Kashmar. The study
area is a part of Khaf-Darooneh volcanic-plutonic belt, Sabzevar Subzone. The
lithological units in this area including lower Eocene volcanic rocks. Granite and
granodiorite bodies is probably intruded into volcanic complex in the Oligocene and
caused intense epidotic, argillic and silicic hydrothermal altrations. Volcanic rocks and
intrusions of Bagh- Ghazi belongs to medium to high K calc- alkaline magmatic series
and have been formed during tensional tectonic regime related to subduction. The Eocene
volcanic rocks (particularly andesite and dacite) hosting gold-copper bearing silicic veins
and veinlets and hydrothermal breccias. The effective factors in Cu- Au mineralization at
the study area include: 1- host rocks, 2- structural controls, 3- intrusive bodies and 4-
hydrothermal fluids, that have a specific role in the transfer of hydrothermal fluids and
their accumulation and deposition. Hypogene ore minerals including: pyrite, chalcopyrite,
chalcocite, oligiste and supergene species: chalcocite, covellite, digenite, malachite,
goethite and limonite. Open space filling, banded, colloform and breccia textures are the
dominant textures in the Bagh- Ghazi ore mineralization. There is positive and high
correlation of Au with Cu, As, Bi, Ag, Fe, Pb, and Zn elements in the ore geochemical
data. Based on the fluid inclusions studies on quartz, mineralization formed in temprature
range 118-350 ‘C (average 230.63 "C) and 2.5-15.45 salinity (average 8.79 ) wt% NaCl.
Based on geologic, lithology, mineralogy, structure and texture, geochemical and fluid
inclusions significations, the Bagh- Ghazi copper-gold ore indication is an intermediate
sulfidation epithermal in Kashmar area.

Keywords: Minealogy, geochemistry, fluid inclusions, copper-gold, epithermal,
Kashmar, Khaf-Darooneh.
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