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Map 1- Geographical situation of Exploration area
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INo| Element | Detection Limit

1 Au 0.003 ppm = 3 ppb

2 As 1 ppm

3 Sb 0.5 ppm
| 4 | Bi 0.1 ppm

5 Hg f 0.05 ppm
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Table 2 : Statistic

| No i element | Min-Max Mean SD %Cv 'Anomaly 1] lAnomaly Il |Anomaly |
1 Au 1.1-800 25 47.9 88.4 40-120 121-390 ' >390
2 AS 6.5-456 426 40 939 60-120 121-230 >230

. 3 Sb 0.29-6.96 1.44 0.89 61.7 2-3.5 3.6-5.6 >5.6

]* 4 Bi 0.1-11.7 { 0.31 0.51 164 0.38-0.5 0.51-0.70 >0.70
5 ‘ Hg 1 50-140 56 8.1 14.4 60-70 71-80 >80
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KOUSARI CO -Geochemical Study:®-
CLUSTER ANALYSIS - Cophonetic Correlation Coefficients

METHOD Correlation Coeff.
Simple averages 0.9337
Group averagas 0.93587
Furthest neighbours 0.9050
Nearzst nelghbours 0.8727
Wards method 0.8218
g
z
ol - R R s 2
3 — 98 vy @
w
< =
U 2
T w
1 3
S 3,
< m
m i
Py o
> =
) %
™ 2
2 >
a
g
R.z

37



KOUSARI CO ~-Geochemical Study:BL
CLUSTER ANALYSIS - Cophonetic Correlation Coefficients

METHOD Correlation Coeff.

Simple averages 0.9840

Group averages 0.%840

Furthest neighbours 0.9776

Nearest neighbours 0.9548

Wards method ¢.8831
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KOUSARI CO ~Geochemical Study:B2
LUSTER ANALYSIS - Cophonstic Correlation Coefficients

METHOD Correlation Coaff.
Group averages 0.9882
Simple averages 0.%876
Nearest neighbours 0.982¢
Furthest neighbours 0.9768
Centroid 0.9641
Median 0.9638
Wards method 0.81%¢6
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THABLE 3 5

FACTOR ANALYSIS OF GOLD ANOMALY ZONE NO 1.

Number of samples read = ()
Data means . --

AU 88.874¢

AS $9.2175

5B 2.3706

B8I 0.2383

Ha 54.7302

Correlation matrix ...

LW D
SN0 R I < I 75

by

>
) AR o

m
©x o

e-vector
g-vyector
e-vector
a—-vector
e-vector

ol s Ol N

au
1.009

0

A5
0
L

3

.0952

.0C00

eigenvalues

Va

au
A3

1.284¢6
1.1854
0.9797
0.7329
0.2174

riable

SE .

Bl
HG

% communalities based on the
Initial (unrotated) Factor Loadings...

)

% eigvals

37.692
23.708
19.594
14.657

4,343

.1254
.2035
.1598
.0000

0 OO H

tistical solution. No. of iterations is 10
envalues and % contributions ...

cum.%eigvals

37.692
61.401
80.995
95.652
100.000

Communality *

.70346
.8383¢6
.89387
.81687
L74718

OO oo o

Factor i 2 %)
Ay 0.2207 0.7494 -0.3053
AS 0.9188 ~-0.0885 0,1906
SEe 0,9009 -0.0265 0.2855
BI 0.4142 0.0287 -0.8028
HG -0.0920 0.7839%. 0.3524

Iterative (unrotated) Factor Loadings..-

Factor 1, 2 3
au 0.1196 0.0479 0.3178
AS 0.8774 -0.1263 -0.0693
SB 0.8568 -0.2041 0.0201
BI 0.3554 0.742% 0.1531
HG -0.0763 -0.20%91 0.6388

(unrotated) factor scores ...
¥ 43 RECORDS IN FILE TEMP <L

Factor 1 2 3
AU 0.0746 0.1299 0.3085
AS 0.8792 0;: 1519 -0.0188
S8 0.8747 0.0663 0.0820

41

%R

HG
0.1861
-0.0932
-0.001¢9
-0.0847
1.0000

3 factors chosen for extraction



BI
HG

Varimax (rotated) factor scoress .

POS
Factor

[218]

S

SB

BI

HG
Factor

AU

AS

5B

31

HG
ractor

AU

Q
e

S8
Bl
HG

63 RECORDS IN FILE TEMPL

42

0.1122
-0.0643

L

0.0105
0.9877
1.0000
0.0025
-0.0009
' 1

0.0865

0.8797

0.8883

-0.0100

=0.0263
1

0.0977
0.8877
0.8784
0.2088
=0.:0595
Factor 1

0.82%94
=0.1208

2

0.0580
0.0034
0.0004
1.0000
-0.0059

=0, 1503
Factor

2

0.0343
0.6625

(&

0.7750
0.0000
0.0009
0.0001
1.0000
3

0.30290
-0.0434
0.0577
0.0366
0.6675

4
~

0.28%6_
-0.0730
0.0341
-0.0570
0.6737
Factor 3



“ACTOR ANALYSIS OF GOLD ANOMALY ZONE

°.
o

NO 2

S8

<0.2332
0.8774
1.0000

eigvals

45.304
27.843
18.218
6.745
1.8%0

BI
0.6266

=0 1821
=051 129
1.0000¢

cum.%eigvals

45.304
73.148
91.364
98.110
1006.0C0

Communality x*

o,
°

0.82927
0.94863
0.95812
0.84481
0.98547

3

0.1907
0.1449
0.3821
gl 0 B0 131t
0.8410

eigvals

51599
27.461
20.9154

0.081
=0.057

cum.%eigvals

51.59¢%
79.061
99:976
100.057
100.000

Communality *

0.63288
0.89350
0.91611
0.67952

TABLE @ &
Numbar of samples read = 21
Data means ...
Al 74.5714
A3 68.0667
3B 1.4533
BI 0.8762
HG 60.1429
Correlation matrix ...
AU Ag
AU 1.0000 -0.3007
as & 1.0000
S8 2 &
BI 7 &
HG = ”
Eigenvalues and % contributions
eiganvalues
g-vector 1 2.2652
g-vactor 2 $..3927
e-vector 3 0.9109
e-vector 4 0.3872
e~vector 5 0.0945
Variable
Al
AS
SB
gl
HG
Initial (unrotated) Factor Loadings...
Factor 1 2
Al -0.6467 0.6121
AS 0.8384 0.3719
SB 0.8216 Q. 3T03
BI “0.4811 0.7843
HG =0.3888 =0.3565
eigenvalues
e-yector 1 21150
e-vector 2 1.1256
e-vector 3 0.8573
e-vector 4 0.0033
e-vector 5 -0.0023
Yariable
AU
AS
SB
BI
HG

0.97598

Iterative (unrotated) Factor Loadings...

Factor

1

2

43

3

i
@

0.1493
~0.,3487
-0.1409
~0.062%

1.0000



AU -0.5154 0.5609 0.2294

As 0.9027 0.2190 0.1751
cB 0.8459 0,.1997 0.4009
BI -0.3684 0.7256 0.1312
HG -0.4281 -0.4434 07121

{unrotated) factor scores ...

P 30 21 RECORDS IN FILE TEMP <4
Factor - ik 2 3
Al ~0.1693 0.7684 0.1172
AS 0.9038 =0.15897 =05, 2259
38 0.9528 =0+ 0907 -0.0081
BI ~0.0425 0.8191 -0.0822
HG -0.138% 0.0144 0., 9981

Varimax (rotated) factor scores ..
> 21 RECORDS IN FILE TEMPL {<¢<
Factor % 2 3
AU -0.0098 0.9186 0.0033
AS 0.8863 -0.0049 -0.0141
SB 1.0000 -0.0009 0.0000
Bl =0.0001 1.00090 -0.0010
HG -0.0028 0.06000 1.0000
Factor i 2 3
Au -0.05609 0.7645 0.0950
As 0.8939 -0.0424 =0..1221
3B 0.9381 0. 0539 0.1078
BI 0.0477 0.8342 -0.0953
HG 0.0089 -0.0083 0.9907
Factor 1l 2 ]
AU =05 2790 0.7858 0.159%
AS 08270 +0L 2756 -0.3625
3B 0.9509% -0.2086 =0 1525
31 ~0.1374 0.8161 ~-0.0552
HG ~0.2524 0.0521 0.9878
Factor 1 Factor 2 Factor 3

44



FACTOR ANALYSES OF ANOMALY<«§ > OF ARGHASH AREA

Number of samples read = 525 Jable 3
Data means

AU 25,4657

AS 42,6306

SB 1.4372

BI 0,3083

HG 56,1067
Correlation matrix

AU AS SB BI HG
AU 1.0000 0.2218 0.2741 0.1852 0.0311
AS 2 1.0000 0.6709 -0.0168 -0.0210
SB - - 1.0000 -0.0377 -0.1009
BI = - = 1.0000 0.,0243
HG - - - - 1,0000
Eigenvalues and % contributions
eigenvalues % eigvals cum,%eigvals

e-vector 1 1,.8280 36,559 36.559
e-vector 2 1.1465 22 930 59.489
e-vector 3 0,9809 19,618 79.107
e-vector 4 0.7244 14,488 93..595
e-vector 5 03202 6.405 100,0

¥ communalities based on the 3 factors chosen for extraction

Initial (unrotated) Factor Loadings...

Factor 1 2 3
AU 05333 0,5360 -0.0612
AS 0,8623 -0,1536 0.1398
SB 0.8859 -0,1783 0.0355
BI 0.0582 0,8062 ~-0.3660
HG -0.,1081 0,3923 0.,9068

Iterative extraction of factors from the reduced correlation matrix

WARNING - this system is not very stable
Eigenvalues and % contributions ...
After Iteration

eigenvalues % eigvals cum,%eigvals
e-vector 1 1.4597 45,620 45.620
e-vector 2 0,9847 30.776 76.395
e-vector 3 0.7556 23,614 100.009
e-vector 4 0.0234 0,733 100,742
e-vector 5 -0.0237 -0,742 100,000

Variable Communality *

Al 0,14763

AS 0.60327

SB 0.75065

BI 0,71204

HG 0.98636

¥ communalities based on the 3 factors chosen for extraction

Iterative (unrotated) Factor Loadings...

Factor 1 2 3
AU 0.,3059 0,1236 0.,.19639
AS 0,7644 00,1255 -0,0568

45



AU
AS
SB
BI
HG

0.2381
0.6033

Residual correlation matrix

Al
AS
SB
BI
HG

AU
0.0000

A

(unrotated) factor scores

>>>
Factor

AU
AS
SB
BI
HG

525 RECORDS IN FILE
1

0.3117 0

0,7765 -0

0.8624 -0

-0.0086 0

~0.0262 0

S
0.0163
0.0059

TEMP
2

. 0342
,0009
EHORras,
.0083
, 9926

Varimax (rotated) factor scores

>>>
Factor

AU

AS

SB

BI

HG
Factor

AU

AS

SB

BI

HG
Factor

AU
AS
SB
BI
HG

Factor
Factor
Factor

Promax

>>>

525 RECORDS IN FILE TEMP

1

0.5341

1.0000

0.9870

0,0000

0.0000
1

0.3238
0.8609
0.0297
0.0084
1

0.3067
0.7761

0,8652 .
.86902
=0,0217

-0,0659

Factor 1

1 1.0000
2 =
3

lelleleNo o)

0

n
~

,0007

.0000

,0007

.0000

,0000
2

. 0414

#030L

. 0428
«0115
9939
% 5

~

0282
.0285
. 1081
0276
9931

Factor 2

0.0750
1,0000

(oblique) factor scores

525 RECORDS IN FILE TEMP3

46

S oo

SB

=0,

<<

<K<

0,
0.
0.
1,

.2594
. 6703
, 7507

.0147
0007
.0060

2221
#0103
.0303
. 8437
.0191

3

1932
0000
0000
0000

0.0000

0.

0
o Oy
=05

0.
=0

0,
=0
=0

0,

0.

Factor 3

-0
0
i

<<<

3

2264
0062
0164
8456
0032
3

2084
0528
0717

8432

0449

.0618
.0489
,0000

BI

=0,
=0
.0041
.0001

.1850
0213
0337
« L1220

0002
0044

0.030¢C
-0.0218
-0,1008
0.024=
0.985=

HG

-0.0011

-0.000¢6
0.000s
0.0003
0.0001
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Tabe 4 : Local and Global coefficient of concentration of elements

fNoi Elements | Rock unit Mean of Global mean LC.C GCEL
anomaly
1 Au Ee 103 ppb 4 ppb 412 25.75
L 2 77 ppb 4 ppb 3.08 19.25
B 70 ppb 4 ppb 2.8 17.5
2 As B 120 ppm 2 ppm 2.8 60.34
E? 110.4 ppm 2 ppm 2.59 55.2
E® 118.6 ppm 2 ppm 2.78 59.3
3 Sb E- 3.1 ppm 0.15 ppm 215 20.66
E? 2.66 ppm 0.15 ppm 1.84 17.7
E™ 243 ppm | 0.15 ppm 1.69 16.2

L.C.C = Local Coefficient of concentration.
G.C.C = Global Coefficient of Concentration.

Rack units is based on the Geological map 1:5000. (M.Keyvanfar and A.Askari 2000).
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Detail Geochemical Exploration In Anomaly No, 6 of Arghash Gold Field.
By: S. Kousari and F. Farjandl 2001
1. Preface
Detail soil geochemical exploration was carried out based on the results of Semidetal
geochemical exploration which have been done in 1997 and 2001.
The main important aims of detail exploration are, to reveal the highly potential tragets
for follow up exploration.
Field work on Anomaly No. 6 was carried out in June-Julay 1998. Within this period
field crews collected totally 794 soil samples.
Laboratory work in the TOZCO Centra! Laboratory was complited for 5 elements such
as Au, As, Sb, Bi, and Hg in Febrery 1999.
All the analytical data have been process by using several software geochemical

programs such as Datamine, SPSS and for anomaly evaluation in eluding the geneces,
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and mineralization type, special mathematic calculation such as zonality coefficient,
of productivity, and coefficient of local and global concentration have been done.

All the anomalies distribution are shown by anomalies maps, and all the diagrams
statistic distributions are present in appendix section.

For better understanding and evaluating the results of anomaly No. 6 a
comparative calculation between the elements ratioes of the anomaly and the gold
deposit in Cheshmeh Zard area as a standard Model has been done. So the results show
a very closed relation between the mineraiizaiton of Anomaly No. 6 and gold deposit in
Cheshmeh Zard Ore field,
which suports the follow up exploration in the anomaly No. 6.

2. Geography

The anomaly area No. 6 is situated about 2.5 kilometers of east southern
Cheshmeh Zard gold deposit and 3 km eastern of Arghash village. It is delinaited with
latitudes 35 ° 51"

43" -35°52"41" N and longitudes 58 ° 36 ' 58" - 58 © 38 ' 33" E.

The area is controled by the east - west trend of mild montain ranges. There are
two different drainage systems, one is formed by the conection of east - west trend
system and goes towards the N-W corner out of the study area, and the second system
flows N-E direction. The Eocene gray black numulitic limestone with the highest
peak extends
through the EW dinection.

Cheshmeh Zard village conected by dusty road to the Hasanabad village and after 10 km
through the third class road it is conected to the asphated road of Nishabour - Kashmar.

The distance between anomaly No. 6 and Nishabour is about 45 km.
3. Geological setting.

The study area is covered mostly by Eocene volcano - sedimentary rocks. The
most important rock units are composed of alterated trachy andesite, Quartz trachy
andesite extended eastern and vestern parts of study area. (E® ).

The rocks unit E @ composed of green and violated andesite, andesite breacia,
agiomerate tuff andesite where are cavered the lower part of the area.

At the middle western part of the area an alterated rocks containing tuff brecia
andesite where highly concenterated of Au, As, Shand Hg anomalies are existed. (EY).

An introsive rock unit (dr) such as diorite and microdiorite is exposed on the
middle northern part. Also, there are several other volcanic units like alterated trachy
andesite Quartz trachyandesite which are less alterated (E * ) and a gray black and
cream numinolitic limestone, with localy crystalized, extended east-west wards
directcon on the southern part of the area. Several faults are parallel at the middle and
southern area were extended east-west direction, where are cutted by the North -
South trending new generation of fault system.
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4. Previous works.

The most important previous exploration activities which has been done is the
Regional geochemical exploration in 1995 by Geological Survey of Iran and Jiangxi
Chinees company. The results of the regional exploration introduced several
anomalies
zones in Arghash area as Au, As, Sb and Hg anomalies.

Later in 1997, a semi-geochemical exploration caried out by G.S.I (S. Kousari
1997). The present detail geochemical exploration is based on results of the previouse
regional and semidetail explorations. At the present time Arghash Antymony deposit
and Cheshmeh Zard gold deposits are at the economic rate, which follow up
exploration in cludy drilling
and tunneling programs are in processing.

5. Geochemical data processing

As it was mentioned in preface section, all the analytical results have been
processed by using the geochemical computerized program such as Datamine and
advance zonality
calculation.

Base on the a/m process, several anomalies maps have been prepaired, which are
based of the interpretation.

The statistic calculation indicate that the distribution of Au, As, Sbh, and Hg are
logaritmic and Bi is closed to normal pattern.

The Maximum Au content is 800 ppb, which is not approved and As 7505
ppm Sb
6016 and Ag 4800 ppb. (table No. 2).

Based on anomalous maps (Map No. 4) the most concentrated Au anomalies
are associated with the quartz trachy andesite rocks in eastern part, trachyandesite,
andesite
Quiartz trachyandesite in western part.

In many parts, the anomalies zones of Au As, supperimposed from 50 up to
90 percent. This fact has been approved by the Linear, and cluster corellation matrix as
well as
the factor analysis studies.

Factor analysis indicate a probably hydrotherma! quartz vein type mineralization
which has been introuded at the late magmatism into the sub-volcanic eocene rock
types. The late hydrothermal flow injected at the last stage within the fractur zone. The
quartz

veins are closed and associated with the calcite viens.
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Golobel coefficent of concentration shows that the anomaly Au 25.75 times are
higher than the average content of the similar rock types. As coefficient of
concentration is also
60.34 time more than the standard similler rock types.

Comparing the coefficient of the zonality of As/Au and Sb/Au in anomaly Aul and
Au2 with the same zonality of Trench No. 1 of Cheshmeh Zard gold deposit as a
standard medel indicates that there is a very closed similarity of erasional surface of
Au anomalies of the
study area and Cheshmeh Zard gold deposit (D.5).

As it is shown in diagram D.5, the gold content should be increased by increasing
the depth. In another word, the erosional surface of anomal Aul is more closed to the
gold mineralization level, so, it seems the grade of gold will be increased at depth.

It is noted that the grade of gold at the depth of 59m increases upto 82 ppm in borhole
No. ZK 2802 of Cheshmeh Zard where is similler to the Aul sorface of the study area.

72



