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Table -3 Mean, Maximum, Minimmm Content of

Elements in Manganese Ore Samples

semi-detailed surveyed area

elemént :
: average (%) maximum (%) minimum (%)

Mn 13,64 54.20 0.62
MnO; | . 2100 82.73 0.78
Si0, 69.79 90.53 3.58
Fe’ 0.43 1.76 0.15

' B TTE 0.41 0.04
- 0.025 0.176 0.005

number of analized samples 1191

Table -4 Correlation Coefficients amang Countent

of Element
Eleiﬁcnt Correlation Coefficient
Mn-Si0, . — 095063
Mn—Fe — 036636
Mn—S- 0.05880
Mn—P .. 065328
Si0, —Fe 0.27228
8i0, -8 003198
Si0, P — 0.64497
Fe—§ 0.00471
Fe-P — 018716
S-P- ©0.08294

number of analized samples : 206
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Fig. 1[-12 Triaﬁgle Correlation Diagram for
Mn-Si02-Fe and Fe-S-P
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D Density in Emission Spectrography
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Table -5 Centent of 7 Minor Element in

3 Manganese Ore Samples

Sample ' ' : : _
No. Co63 co8s E037 -
Element ~ppm ppr ppm
———— I
Co 80 30 90
Cr 350 300 290
Cu 70 70 180
Mo 120 50 30
F—— :
Ni 150 70 50.
Pb 150 130 250
Zn 140 70 80

Table ]I-6 Correlation Coefficients between Mn
and Miner Elements

Element

Correlation Coefficient

Mn—Cr — 0.77353
Mn—Co ~ 0.02228
Mn—Ni 0.09659

| Mp—Cu ] ~ 0.06982
Mn--Mo 0.49310
“Mn-Pb 0.00154
Mn—Zn 0.72563
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Fig. A-1 Photograph of the Outcrop's.



“The biggest ‘outcrop of manganese ore deposit in semi-
detailed surveyed area.
Location : N2485, E778
Manganese cutcrop No. 110

Qutcrop of manganese ore. -
I't shows about 9 m in the thickness.
Location : N2460,E760
Manganese outerop Neo. 159



Outcrop of layered manganese ote in muddy chert.
This outcrop is thin, but continues in scores of meters.
Location : N2481,E779
Manganese outerop No. 81

‘Nodular manganése ore in muddy chert
Location : N2484,E778
Manganese outcrop No, 93




2 S S B b
Strongly folded halfa formation
' Location : N2465,E755

Brecciated halfa formation
Location :. N2486,E776



BTN

Folded alternation of chert and shale in halfa formation
Location : N2486,E776

Altemation of red chert andbrown shale,
It has the rhythmical bands and 1ed chert is bleached.
Location : N2486,E776



- . ; . s B .
Basali fava in. tertiary limestone.
1t shows pillow structure

Location : N2440,E755 ™

LS 2

A E o7 :
Basalt lava in the lower member-of halfa formation
Location : IN2481,E734



The lower member and the upper member of tertiary
limestone

Location : IN2490, E765 -

¥ B w% i
Gneiss and basic dyes of the J. Ja’alan Basement
Location : N2487, 1782



Fig. A-2 Microphotograph of Thin Section

Abbreviations
qz : guariz
pl @ plagioclase
kf  : potash feldspar
bt : biotite
hb : homblende
an  : augite
cal : calcite

chl : chlorite
Mn min. : manganese mineral

op : opaque mineral



Only lower polar

Crossed polars

Sample No. : BI31(D)
Location : N2478,E783
Rock name : diorite porphyrite



Only lower polar

Crossed polars

Samiple No. : E065

Logation 1 N2440, E755

Fopnation : Limestone formation (MT})
Rock narne :  basalt



Only lower polar

Crossee polars

Sample No. : E066
Location : N2445, E750
Rock name : diorite



Only lower polar

Crossed polars

Sample No. : E092 _
Location 1 N2445,E745
Rockname : granite



Only lower polar

Crosged polars

Sample No. : E096

Location : N2450, E745
Formation : . Ja'alan Basement
Rockname : amphiborite

A-13



Only lower polar

Crossed polars ™

Sample No. : E062
Location : N2445, E765
Rock name : Dolerite



Only lower polar

Crossed polars

Sample No. : D075
Location : N24£{0, E784
Rock name : Dolesite



Sample No. :
Location :
Formation
Rock name

AQ06 (b)

N2482, E781

Halfa formation (Hm)
shale -

A--16

Only lower polar

Crossed polars ~



Only tower polar

Crossed polars ™

Sample No. : AO05S

~Location  : N2438, N776
Formation : Limestone formation (MTI)
Rock name : coarse sandstone

A—-17



Only lower polar

~

Crossed polars

Sample No. : ClI23

Location : N2484, E77%
Formation : Halfa formation{(Hm)
Rock name : muddy chert



Only lower polar

.

Crossed polars

Sample No, : C124

Location : N2484,E779
Formation : Halfa formation (Hm)
Rock name : mmuddy chert
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Sample No., :
Location :
Formation
Rock name

F001

N2481, E782

Halfa formation (Hm)
red chert

Only lower polar

Crossed polars



Only lower polar

Crossed polars

Sample No. : F023.

Location  : N2485, E783

Formation : Limestone formation (MTI)
Rock name : sandy limestone

A--21



Only lower polar

Ciossed polars

0 : 0.5mm
—

SampIeINO. :. Fo49

Location . N2488,E777
Formation : Haif formation (Hm)
Rock name : manganese ore



Fig. A-3 Microphotograph of Polished Section

Abbreviations
pyil : pyrolusite
man ¢ manganife
oryp ! cryptomelane

Mnore : manganese ore

A-23



Sample No,  A007

Location : N2487,E781
Formation : Halfa formation (Hm)
Rock name : Mn ore

Refrected light
Only lower polar

| WU |

Sample No. : D026

Location : N2484, E730
Formation : Haifa formation (Hm)
Rock name : Mn ore

Refrected light
Only lower polar

A-24



Sample No. : F007

Location  : N2480, E781
Formation : Halfa formation (Him)
Rock name : Mn ore

Refrected light

Only lower polar

Sample No. : E010

Location - N2475,E710
Formation : Halfa formation (Hm)
Rock name : Mn ore

Refrected light
Only lower polar

| 1 1 1 |
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Sample No, : E023

Location : N2485 E770
Formation : IHHalfa formation (Hm)
Rock name : Mn ome

Refrected light
Only lower polar

Sample No. £030

Location : N2490, E770
Formation : Halfa formation(Hm)
Rock name : Mn ore

Refrected light -
Only lower polat




Fig. A-4 Mic_rb'pho'tograph of Fossil
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Sample No.
Location
Formation

Rock name
Fossil
Age

Sample No.
Location
Formation

Rock name
Fossil
Age

A28

E053

N2480, E755
Limestone
formation (MTu)
limestone
Siderolites sp.
Lower Bocene
(Cuislan)

E034

N2495, E770
Limestone
formation (MTu)
limestone
Nummulites sp.
Lower Eocene
(Tlerdian)



Sample No, : BOS1

Location : N2480, E760

Formation : Limestons
formation (MTu)

Rockname : limestone

Fossil : Nummulites
perforatus Montfort

Age : Lower Eocene
{Cuisian)

Sample No. : E051

Location : N2480, E760

Formation : Limestone
formation (MTu)

Rock name : limestone

Fossil : Nummulites
perforatus Mantfort

Age : Lower Eocene
{Cuisian)
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Sample No.
Location
Formation

Rock name
Fossil

Age

Sample No.
Location
Fonmnation

Rock name
Fossil

Age

A~-30

E086

N2460, E750
Limestone
formation (MT1
limestone
Areolina corbarica
Hottinger

Lower Eocene
(Ylierdian)

E072

N2450,E745
Limestone

formation (MT]
limestone
Omphaloazclus
macroporus {Lamark)
Cretaceous
(Maastrichtian)



PLATE I

Sample No. F001-—1, red chert

—t b ek ek et
W N = O

I = Y T

Pantanellium corriganensis Pessgno, x 175
P sp., x 175

Acaeoniotyle umbilicata (Rust), x 175

-Archaeospongoprunum sp., X 100

Alievium helenae Schaaf,' x 100
Pseudocrucells () sp., x 100
Parvicingula boesii (Parona), x 175
P. cosmoconica Foreman, x 175
P. cf. citae Pessagno, x 100

P cf éitae Pessagno, x 175
Hsuum sp., x 100

Xitus (?) sp., x 175
Archaeodicryomitra sp., x 175
Mita sp., x 100
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PLATE If

Sample No. FOG1—1, red chert

vt

b A LI

o
=

Thanrla aff. conica (Aliev), x 175

T. aff. conicd {Aliev), x 175

T. cf. conica (Aliev), x 175

Sethocapsa trachyostraca Foreman, x 175
S, [mc]iyo.étmm Foreman, x 175

8. leinstraca Foreman, x '100

' Syringocapsa agolarium Foreman, x 175

S. agolarium Foreman, x 175
S. agolarium Foreman, x 100

S. agolarium Foreman, x 175
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PLATE Il

Sample No. C123 muddy red chert

PN

Panmnelﬁum corrigarniensis Pessagno, x 175
P sp., X 175

Parvicingula cosmoconica (Foreman), x 100
Mirifusus mediodilatatus (Rust), x 100
Pseudqdictyomitra sp., x 175

Mita sp. B Pessagno, x 175

Thanarla aff. conica (Aliev), x 250

A-3§
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