Chapter 4. Results of Drilling Survey

4-1 General Description

The drilling exploration was conducted to confirm the subsurface extension of the manga-
nese outcrop No.110 that is the largest one in the area A. In this exploration a total drilled
length of 300.00 m was achieved by 17 drill holes at 8 sites.

The manganese outcrop No.110 is located along ridges of low hills, 75 to 90 m above sea
level, in the area A. The general strike and dip are N45°W and 30 ~ 80°S in the eastern part while
E—W and N-dipped in the central to western part. The manganese beds show a tendency that in
the eastern part ore beds are thicker than those in the western part.

According to these surface ore occurrence, 12 drill holes out of all 17 holes were drilled in
the eastern part and the remaining 5 holes in the western part.

By this exploration ore beds were confirmed in 11 drill holes, although the proven range of
the extensions are generally less than 20 m below surface. The maximum ‘depth of the ore bed
confirmed is 24.70 m by the No.9 drill hole.

The geology, ore beds, and ore grade in each drill hole are described hereafter. The details
are shown as geological logs on a scall of 1:200 in Fig. A—35. In this drilling exploration, the drill-
hole lithology was compiled by the observations of cuttings. Cuttings were distinguished according
to their tone as red chert, white chert, brown to light brown chert, and black chert. The black
chert includes manganese minerals, therefore, black chert can be treated as ore bed. Shale was
not distinguished clearly because it generally tended to be minutely pulverized.

Based on the geology of each hole geological profiles were made as shown in Fig, I—-2—1~2.

4-2  Geology of Drill Hole
4-2-1 No.1 drill hole

The No.l1 drill hole was, as shown in Fig, 1I--1, conducted at the western end of the manga-
nese outcrop No.110 to check the subsurface extensions of the outcropping ore beds. The driil-
ing area is underlain by the alternation of fight gray to light pink chert and reddish brown shale.
General strike and dip of the alternation are N70°E and 80°N. A l-m-thick manganese bed,
EW-trended and §5°N-dipped, is exposed to the south of the drilling site.

The drill-hole geology is as follows: 0—3.00 m; red chert and white chert, 3.00—4.50 m;
red chert and rare black chert, 4.50—5.00 m; manganese ore, 5.00-6.50 m; brown chert, 6.50—
10.00 m; manganese ore, 10.00-11.50 m; brown chert, 11.50—13.50 m; red chert and white
chert, 13.50—15.50 m; red chert and light brown chert,
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By this drilling two ore beds were encountered. The lower ore bed is, as shown in Fig.
II-2—1, considered to be the lower extension of the outcrops. The ore beds are estimated to
continue showing small-scale anticline and syncline. The assay of the ore beds is shown below.

The ore grades are generally low as about 10% MnO,.

Sample No. Depth(m) {é}rfgtrl?{ﬂm) Mn(%) MnO,(%)  8i0,(%) Fe(%)
L1 4.50— 5.00 0.50 7.65 11.53 73.82 0.67
L2 6.50— 7.00 0.50 5.23 8.04 84.71 0.86
L3 7.00—- 7.50 0.50 7.55 11.46 80.31 0.67
L4 7.50— 8.00 0.50 9.05 14.08 77.01 0.61
L5 8.00— 8.50 0.50 4.94 7.49 83.17 0.88
L6 8.50— 9.00 0.50 5.27 7.70 85.26 0.63
L7 9.00— 9.50 0.50 9.71 14,77 76.61 049
L8 9.50-10.00 0.50 5.65 8.04 85.94 0.47

4-2—-2 No.2 drill hole

The No.2 drill hole was conducted to make clear the lower extension of the manganese beds
in the western part of the outcrop No.110. The drilling area is underlain by the alternation,
of light gray chert and reddish brown shale trending N70"E and dipping 70°N. 20 to 30 c¢m thick
of manganese beds trending N60°E, dipping 60° to 70°N are exposed to the south of the drilling
site,

The drill-hole geology is as follows; 0—10.00 m; mainly red chert (4.00—6.00 m1 and 8.00—~
10.00 m; white chert), 10.00—11.00 m; brown chert, 11.00—11.50 m; manganese ore, 11.50—
13.50 m; brown chert, 13.50-15.50 m; red chert and white chert, 15.50—16.00 m; manganese
ore, 16.00~18.30 m; red chert and brown chert (rare white chert).

The two ore beds encountered are considered to be the lower extension of the 10 cm-
think of ore beds to the north of the main outcrop. The assay of the ore beds is shown below.

The ore grades are low as about 5% MnO, .

Interval
Sample No. Depth(m) tength{m) Mn(%) MnO,(%) Si0,(%) Fe(%)
1o 11.00—-11.50 0.50 2.83 4718 79.97 1.58
L10 15.50-16.00 0.50 2.84 443 85.25 1.16
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4—-2-3 No.3 drill hole

The No.3 drill hole was, as shown in Fig. I1—-1, conducted at the point to the south of the
No.2 drill hole in the western part of the outcrop No.110. The drilling site is under lain by the
alternation of reddish brown chert and reddish brown shale.

The drill-hiote geology is as follows: 0—8.00 m; mainly red chert (3.00-5.00 m; rare black
chert, 4.00—7.00 m; white chert), 8.00—11.00 m; brown chert and rare black chert, 11.00—
15.00 m; red or purple chert and minor white chert, 15.00—20.00 m; brown chert and rare black
chert,

By this drilling no main ore bed was recognized but 3 minor black chert beds. These beds
are, as shown in Fig. [I-2—1, probably lower extensions of the ore beds of the surface and upper
extensions of the ore beds in the No.2 drill hole. From these mode of occurrences the ore beds

are estimated to be intermittent in both directions of strike and dip.

4-2—4 No.4 drill hole

The No.4 dnll hole was, as shown in Fig. I[I-1, conducted to make clear the subsurface
extention of the ore beds in the western part of the outcrop No.110.

The drilling site is underlain by the thick alternation of brown muddy chert, brown chert,
and reddish brown shale and by the thin alternation of light gray chert and light gray shale.
These alternations trend N70°E to EW and show small-scale paired anticlinal-synclinal structures.

The drill-hole geology is as follows: 0—5.00 m; red chert, 5.00—6.00 m; red chert and white
chert, 6.00--11.00 m; white chert, 11.00—14,00 m; red chert.

No ore bed was encountered in this drill hole, however, the fold structure was clearly deli-

niated as shown in Fig. 1I-2—1.

4-2—-5 No.5 drill hole

The No.§ diill hole was conducted to confirm the deeper extension of the exposed ore beds
at the same site of No.4.

The drill-hole geology is as follows: 0—1.00 m; red chert and white chert, 1.00—9.00 m;
white chert, 9.00—-14.50 m; white chert and red chert.

No ore bed was recognized by this drilling, however, as shown in Fig. II-2—1, the white
chert part of this hole continues to the white chert part of the No.4 drill hole and, farther, to

the alternation of light gray chert and shale on surface deliniating an anticlinal structure.
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4-2-6 No.6 drill hole

The No.6 drill hole was conducted at the eastern end of the outcrop No.110 as shown in
Fig. II-1. The drilling was aimed to confirm the subsurface continuation of the exposed ore
beds.

The drilling site is occupied by the alternation of brown muddy chert and shale. The alter-
nation trends, N45°W and dips 15° to 40°S. A 2-m-thick ore bed lies on the slope and another
50-cm-thick one comes under the main bed.

The drill-hole geology is as follows: 0—1.00 m; red chert and white chert, 1.00-2.00 m;
brown chert and minor black chert, 2.00-3.00; manganese ore, 3.00—9.50 m; mainly brown
chert (7.00—9.50 m; brown chert and rare black chert), 9.50—16.00 m; red chert and white chert
(14.00-15.00 m; white chert only), 16.00—17.00 m;light brown chert.

In this drill hole, one ore bed was recognized. The ore bed is, as shown in Fig, [1-2-1, the
extension of the ore bed exposed 7 m north of the drill hole. This drill hole did not reach the

extension of the target outcrop. The assay of the ore bed encountered is shown below.

interval
Sampie No. Depth(m) length(m) Mn(%) MnO,(%) Si0,(%)  Fe(%)
L1l 2.00--2.50 0.50 11.18 16.98 61.74 207
LiZ 2.50-3.00 0.50 11.55 17.44 60.68 2.07

4-2-7 No.7 drill hole

The No.7 drill hole was conducted at the same driiling site of the No.6 drill hole to confirm
the lower part of the outcrops.

The drill-hole geology is as follows: 0—2.00 m; red chert and brown chert, 2.00—4.00 m;
manganese ore, 4.00—8.00 m; brown chert and rare black chert, 8.00--11.0C m; brown chert,
11.00-13.00 m; red chert and white chert, 13.00—16.00 m; white chert, 16.00—18.00 m; red
chert.

By this drilling one ore bed was recognized. The bed is the same one found in the No.6
drill hole. The assay of the ore bed is shown below.

Interval
Sample No. Depth(m) length(m) Mn(%) MnO,(%) 8i0,(%)  Fe(%)

L13 2.00-3.00 1.00 21.04  32.00 4941 0.88
L4 3.00-4.00 1.00 12.86 19.80 65.94 1.21
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4—2—8 No.8 drill hole

The No.8 drill hole was conducted at the same site of the No.6 drill hole to confirm the
lower part of the outcrop of ore beds and white chert beds.

The drill-hole geology is as follows: 0—1.00 m; red chert and white chert, 1.00—3.00 m; red
chert and rare black chert, 3.00-3.50 m; manganese ore, 3.50—8.00 m; brown chert and rare
black chert, 8.00—10.50 m; manganese ore, 10.50—21.00 m; mainly red chert (15.00—18.00 m;
white chert).

In this drill hole two are beds were recognized. The upper bed is likely the extension of the
ore bed in the No.6 drill hole, and the lower bed probably continue to the black chert bed
found in the depth interval of 7.00 to 9.00 m of the No.6 drill hole. Consequently, the main ore
bed was not reached even by this hole. As shown in Fig. II--1 the extention of the main outcrop

probably lies in deeper part. The assay of the ore beds in this hole is shown below.

Interval
Sample No. Depth{m}) length(m) Mn{%) MnO,(%) Si0, (%) Fe(%)

L15 3.00— 3.50 0.50 9.44 15.51 68.18 0.65
L16 8.00— 8.50 0.50 3.04 5.03 83.23 1.45
L17 8.50— 9.00 0.50 2.58 4,10 80.19 1.67
Li8 9.00-10.00 1.00 1.74 2.89 81.48 0.65
L19 10.00-~10.50 0.50 4.75 7.40 75.04 1.62

4—2—9 No.9 drill hole

The No.9 drill hole was, as shown in Fig. II-1, conducted to confirm the lower part of the
relatively continuous outcrops in the eastern part of the outcrop No.110. The drilling site is occu-
pied by the alternation of brown muddy chert and shale that trends N45°W and dips 60° to
70°S. To the north of the site 2 m thick of ore bed is exposed with another samll-scaled 3 ore
bes.

The drill-hole geology is as follows: 0—2.50 m; brown chert and red chert, 2.50—3.50 m;
manganese ore, 3.50—-10.00 m; brown chert and minor red chert, 10.00-11.50 m; manganess
bed, 11.50—16.00 m; brown chert and rare black chert, 16.00—-24.70 m; manganese ore.

Among the 3 ore beds found in this drill hole, the upper 2 beds are small-scalled. The 2-m-
thick ore bed on the surface is considered to continue to the lowest ore bed of the drill hole.
This bed extends more than 30 m from the surface showing a gentle fold structure as shown in
Fig. [1-2-2.

The assay of the ore beds is shown below. The relatively high-grade part (32.22% MnO,)
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is recognized in the depth interval of 21.00 to 21.50 m. The remaining parts are generally of low
grade (5.19 to 17.88% MnO,).

Interval
Sample No. Depth(m) length(m) Mn{%) MnO,(%) Si0,(%) Fe{%)

L20 2.50- 3.00 0.50 11,65  17.25 65.60 1.48
L21 3.00- 3.50 0.50 779 1220 71.99 1.58
L22 10.00--10.50 0.50 4.05 6.59 79.03 1.44
L23 16.00—16.50 0.50 994 1498 71.79 0.92
L24 16.50—-17.00 0.50 5.67 9.20 76.31 1.55
L25 17.00-17.50 0.50 4.08 7.10 75.48 2.01
126 17.50-18.00 0.50 850 13.22 75.32 1.26
L27 18.00-18.50 0.50 719 10.97 77.33 1.14
L28 18.50—19.00 0.50 5.66 7.32 82.81 0.74
L29 19.50-20.00 0.50 4.79 7.54 78.64 1.80
L30 20.00-20.50 0.50 6.01 8.46 85.25 0.57
L31 20.50-21.00 0.50 8.79 12.54 71.26 0.83
L32 21.00-21.50 0.50 21,76 3222 54.03 0.99
L33 21.50-22.00 0.50 4.94 745 86.93 0.69
L34 22.00-23.00 1.00 3.11 5.19 82.60 1.49
135 23.00-24.00 1.00 5.99 949 77.94 1.26
L36 24.00-24.70 0.70 10.79 17.88 66.41 1.23

Manganese minerals and gangue minerals were identified by X-ray diffraction on 3 samples
(L26, 132, L35) and by microscopic observation on 1 sample {L32). The results are shown in
Table A—2 and A—4. The noteworthy points are that relatively much amount of cryptomelane

was detected from L32 and that a weak peak of rhodochrosite was obtained from L35.

4—2—10 No.10 drill hole

The No.10 drill hole was conducted at the same site of No.2 drill hole to investigate the
deeper extention of the outcrops.

The drill-hole geology is as follows: 0—3.00 m; red chert and white chert, 3.00—4.00, brown
chert, 4.00—6.00; manganese ore, 6.00—19.00; mainly brown chert (minor black chert at 10, 15,
and 16 m).

The ore bed found in this drill hole is, as shown in Fig. [1—-2-2, the extension of the small-
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scale bed on surface and the black chert beds from 10 to 16 m depth might continue to the ore
bed at 10 m depth of the No.9 drill hole. The assay of the ore beds found in this drill hole is

below. The ore beds are of low grade.

Interval
Sample No. Depth(m} length{m) Mn(%) MnO,(%) Si0,(%)  Fe(%)
L37 4.00-5.00 1.00 10.95 17.88 65.30 1.98
L38 5.00-6.00 1.00 8.25 12.28 80.25 0.71

4-2—11 No.11 drill hole

The No.11 drill hole, as shown in Fig. II-1, was conducted to catch the subsurface exten-
sion of the exposed ore beds in the eastern part of the outcrop No.110. The drilling site is undes-
lain by the alternation of brown muddy chert and shale that strikes N45°W and dips 75° to 85°S.
Two ore beds, 1.9 m and 0.5 m in thickness, are exposed to the north of the drilling site.

The hole-geology is as follows: 0—8.50 m; mainiy red chert, 8.50—12.50 m: manganese ore,
12.50-13.50 m; brown chert and minor black chert, 13.50—18.00 m; manganese ore and minor
brown chert, 18.00—21.00 m; brown chert,

By this drilling 2 ore beds were recognized. These ore beds are considered to continue up

to the two outcrops as shown in Fig. II-2-2, The assay of the upper bed is as follows:

Interval
Sample No. Depth(m) length(m) Mn(%) MnO,(%) 8Si0,(%)  Fe(%)
L39 9.50-10.50 1.00 13.52 21.36 63.82 1.43
L40 10.50-11.50 1.00 22.99 34,05 53.48 0.51

4-2—12 No.12 drill hole

The No.12 drill hole was conducted at the same site of the No.11 drill hole to check the
deeper continuation of the outcrops.

The drill-hole geology is as follows: 0~15.00 m; red chert and rare white chert, 15.00—
16.00 m; brown chert and minor black chert, 16.00—16.50 m; manganese ore.

The ore bed recognized is inffered to continue to the ore bed found in the No.11 drill hole.

The assay of the ore bed is below. The ore bed shows extremely high Fe-content comparing
to those of other ore beds. The high Fe content is probably due to the Fe-rich chert. However,
the detail is not yet clear.
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Interval
Sampie No. Depth(m) length{m) Mn(%) MnO,(%)  SiOy(%)  Fe(%)

141 16.00-16.50 0.50 1001 16.03 62.46 6.28

4—2—-13 No.13 drill hole

The No.13 drill hole was conducted at the same site of the No.11 and 12.

The drill-hole geology is as follows: 0—12.50 m; mainly red chert, 12.00—12.50 m; black
chert, 12,50—15.50 m; manganese ore,

The ore bed found is the extension of that of the No.11 drill hole. The assay of the ore bed

is below, The relatively high-grade part occurs in the depth interval of 12,50 to 13.00 m. (26.32%
MnO, ). The deeper parts show slightly high Fe contents,

Sample No. Depth(m) }gﬁgﬁ?‘lm) Mn(%) MnO,{%) Si0, (%)  Fe(%)
L42 12.50-13.00 0.50 16.23 26.32 59.27 1.37
143 13.00-13.50 050 10.08 15.53 66.44 1.95
L44 13.50-14.00 0.50 5.96 9.92 7246 1.99
145 14.00-15.00 1.00 6.95 11.02 67.08 2.20
146 15.00—-15.50 0.50 6.47 10.10 70.32 2.30

4—2—14 No.14 drill hoie

The No.14 drill hole, as shown in Fig. II-1, was conducted to check the lower extensions
of the ore outcrops in the eastern part of the outcrop No.110.

The drilling site is occupied by the alternation of brown muddy chert and shale that strikes
N50°W and dips 60°S. Many ore beds are exposed to the north of the drilling site.

The drill-hole geology is as follows: 0-3.50 m; mainly brown chert, 3.50-4.00 m; manga-
nese ore, 4.00-19.00 m; mainly brown chert (rare black chert)}.

The ore bed found in this drill hole is likely a small lens as shown in Fig. 11-2--2. The black

chert beds might be the extension of the ore beds on surface. The assay of ore sample is as

follows:
Inferval
Sample No. Depth(m) length(m) Mn(%) MnC,(%)  Si0;(%)  Fe(%)
L47 3.50-4.00 0.50 2645 41.47 45.60 0.80
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4-2—15 No.15 drill hole

The No.15 drill hole was conducted at the same site of the No.14 to check the lower con-
tinuation of the outcrops.

The drill-hole geology is as follows: 0—~5.50 m; mainly red chert, 5.50—15.00 m; mainly
brown chert. The black chert is found from 6,50 to 9.00 m in small scale,

No major ore bed was recognized in this drill hole, however, the minor black chert beds
are, as shown in Fig. II--2—2, considered to be the extensions of the ore bed found in the No.14
drill hole.

4-2—16 No.16 drill hole

The No.16 drill hole, as shown in Fig. II-1, was conducted te check the subsurface exten-
sion of the ore beds in the eastern part of the outcrop No.110.

The drilling site is occupied by the alternation of reddish brown muddy chert and shale
and by the alternation of brown muddy chert and shale. These beds strike N30°W and dip 70°
to 80°S. Many ore beds are exposed to the north of the drilling site.

The drill-hole geology is mainly composed of brown chert. Minor black chert beds occur in
the depth intervals of 5.00 to 6.00 m and 8.00 to 9.00 m.

No ore bed was found by this drilling. The two black chert beds are probably the extensions

of the outcrops.

4-2—17 No.17 drill hole

The No.17 drill hole was conducted at the same site of the No.16.

The drill-hole geology is mainly composed of brown chert. Minor black chert beds were
recognized in the interval of 1.00 to 10.00 m. Those black chert beds are the extensions of those
found in the No.16 drill hole.

4—-3 Summary of Resuits

By the drilling exploration it was confirmed that one ore bed near the No.9 drill hole
extends to the depth of 30 m from the surface. However, the ore beds on surface show a tend-
ency to grade into thin black chert beds within the range of 10 to 15 m below surface.

Therefore, it could be said that the dip-side continuity of the most ore beds is poor as same
as the strike-side one.,

According to the X-ray diffractions and microscopic studies, the manganese-mineral assem-

blage of the deeper part is almost similar to that of the outcrops.
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By the results of the ore assaying, it was proven that the ore grades are generally low as an
average grade of 13.49% MnQO, although some smali-scale high-grade parts occur. In contrast, Fe
contents show higher values than those of outcrops. Particularly, the ore bed found in the No.12
drill hole shows the exceptionally high Fe content (6.28% Fe).
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qQz quartz

’ o pl plzgiaciasie\ A o

. hy : hypersthene

e

augité
. cal : calcite
. ¢hl  : chlorite

) o au
i E P

o

i o
LB - v .. ..., ., serp.: serpentine

Mn min. : manganese mineral
op : opaque mineral
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Sample No.
Location
Formation
Rack Name

7

anly lower polar

N ere P A, ALMATRIG it el = ey

Sample No.
Location
Formation
Rock Name

only lower polar

Sample No.
Location
Formation
Rock Name

Sample No.
Location
Formation
Rock Name

only lower polar

e

'

G124
N2457.5,E761.0
Hailfa formation (Hmy)
yellow chert

K104

N2485.0, E771.5

Halfa formation (Hmw)
light grey chert

K106

N2484.5, E778.5
Halfa formation (Hmr)
reddish brown chert

KI12

N2484.5,E778.5

Halfa formation (Hmr)
light brown muddy chert






Sample No. : HOl4

Location : N2453.5, E761.0
RockName  : trachyandesite

Sample No. : K006
Location : N2453.5,E772.0
Rock Name : dolerite

crossed ploars






only Io’ivepolar

crossed ploars

Sample No.
Locatijon
Rock Name

.
.

K150
N2455.5, E763.5
Pyroxenite






Fig. A—2 Microphotograph of Polished Section

Abbreviations

pyrl :  pyrolusite
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Sample No,
Location
Formation
Ore Name
Type of Ore

Sample No,
Location
Formation
Ore Name
Type of Ore

Sample No,
Location
Formation
Ore Name
Type of Ore

Sample No.
Location
Formation
Ore Name
Type of Ore

G015

N2458.0, E760.5
Halfa formation (Hmr)
manganese ore

banded

G020

N2456.5, E761.0
Halfa formation {(Hmr)
manganese ote
netwark

G058

N2457.5, E760.5
Halfa formation (Hmar)
manganese ofe

noduiar

HO048
N2462.5,E759.5
Halfa formation (Hmr)
manganese ore

massive






Sample No. : K018

Location : N2458.0,E758.5
Formation : Halfa formation

QOre Name ! manganese ore

Type of Gre  : fine-banded, breccieted
(outside of nodule)

Sample No. : K065

Location : N24550,E771.0
Farmation : Halfa formation

manganese ore

Ore Name
Type of Ore @ nodular

(inside of nodule)

Sample No, : K100

Location ¢ N2484.5,E778.5
Formation : Halfa formation
Ore Name : manganese ore

Typeof Ore  : massive






Fig. A—3 Microphetograph of Fossil

Plate I

Eucyrtidium(?) ptyctum Riedel and Sanfilippo
Saitoum sp.

Thanarla conica (Aliev)
Parvicingula boesii Parona
P. sp.

P. cf. citae Pessagno
Pseudodictyomitra sp.
Dictyomitra sp.

Xitus(?) sp.

Xitus(?) sp-

12. Sethocapsa sp.

13. S.sp.

14. 8. sp.

15. Tricolocapsa sp.

bl T L o B e

....
e

All specimens taken from Sample K-106
Magnification: X 250 for No., 2

x 175 for the other specimens.
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Plate Xl

Archaeodictyomitra apiara (Rust)
Thanarla conica (Alieve)
Psendodictyomitra carpatica (Lozyniak)
Parvicingula cf. cosmoconica (Foreman)
P. boesii Parona

P. sp.

P. sp.

Sethocapsa sp.

© PN s W o =

S. sp.

e
e

Hemicryptocapsa sp.

[
[

. H.sp.

-
|3

Stichocapsa sp.

—
(78]

. Gen. sp. indet.

&

Alievium cf, helenae Schaaf =

. Pantanellium cf. corriganensis Pessagno

L T R
CNRTI

Emiluvia sp.
All specimens taken from Sampie K-103

Magnification: x 100 for No.4

X 175 for the other specimens

A-10
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Plate IIX

1. Archaeodictyomitra vulgaris Pessagno
2. A lacrimula {Foreman)
3. Dictyomitra sp.
4. Thanarla purchra (Squinabol)
5. Psendodictyomitra carpatica (Lozyniak)
6. Parvicingula citae Pessagno
7. Eucyrtis tenuis (Rust)
8. Podobursa sp.
8, Siphocampium sp.
10. Gen. sp. indet.
11. Sethocapsa sp.
12. Hemicryptocapsa sp.
13. Acaeniotyle umbilicata (Rust)
14. Pantanellium cf, riedeli Pessagno

15. Cecrops septenporatus (Parona)

All specimens taken from Sample K-93

Magnification: % 175 for all specimens.

A-12
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Plate IV

Archaeodictyomitra apiara (Rust)
Archaeodictyomitra sp.

Eucyrtidium {7} ptyctum Riedel and Sanfilippo
Pseudodictyomitra aff. carpatica (Lozyniak)
Parvicingula sp.

Zhamoidellum sp.

Napora aff. bukryi Pessagno

Zhamoidellum ovum Dumitrica

R U A o o e

Stichocapsa sp.

S

Eucyringium (7} sp.
11. Alievium (?) sp.

All specimens taken from Sample H-37.

Magnification: x 260 for all specimens.

A-14
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Fig. A—4 Chart of X—ray Powder Diffractive Analysis
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Fig. A—5 Geological Log and Assay

No.

No.

No.

=

=

=

=

=z
(=]

G.

0.

0.

0.

{15.50m}
(18.30m)
(20,00 m)
(14.00m)
(14.50m)
(17.00m)
(18.00m)
(21.00m)
(24.70 m}

{19.00m)

No.

No.

No.

No.

No.

No.

(1:200)

{(21.00m)
(16.50m)
{15.50m)
(19.00m)
(15.00m)
(19.00m)

{12.00m)

red 10 reddish brown muddy chert and brown shale

white to light gray chert and light gray shale

brown muddy chert and brown shale

block chert and manganese lens

monganese ore with brown muddy chert

manganese ore

ch= chert
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=
o

Depth
{m)

Assa

L)
[=]
=
[4-]

Log [P TVET [ Mn (%)

Mn02{%)

5102(%)

Fe (0/0)

Description

N

10

U111

[RY

0.50 T 65

I

1
&

Uouonoa
(I

ololololojo)

L oo ionjon| O
Faafod e L

0.00- 300
red ch and white ch

300-450
asd%%8 2

manganese ore
5.00-6?50
brown ch

6.50-1000
monganese ore
black colered

black ch

1000-11.50
brown ch

11.50-13.50
red ¢h apd white ch

B50-15.50
red ch and pele brown ch

Assay

Somple | Width
No_ 1| (m)

Mn (D/o)

MnOz (%)

5102(%)

Fe{%)

Description

0.5¢ 2.63

478

7387

1.58

0,50 2,84

4,43

8529

116

000~ 4.00
reddish purple ¢h
white ch

>

400-600
red ch and white c¢ch

600-8.00
reddish purple ch

800-1000
red ch and white ch

10.00-11.00
brown ch

1L.00-11.50
mangagnese ore

50-13.0
”5g e >  black ch

1300~ 15.50 .
red ch and white ¢h

I1550-16.00
manganese

1600-18.30
brown ch >
and white ch

ore
red c¢h
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No. 3

Depth R
tm} (Lo Description
D = 000~ 2.00
11— red to purple ch
= 200-300 ,
— ed ch white ¢h
= 306adg 2
-~ 40{)red5 %h ® black ch
5 —— ’ purp'Pe ¢h > white ch> black ch
= _ 500-T7.00
= red to purple ch and white ¢ch
e 7.00-800
= dark purpie ¢h  and rea ¢h
-l — 8.00-1000
) brown ch 3 black ¢h
10 . 1000-11.00
~— dark brown ch with manganese
— {1.00-1500
4 purple ch > red ch>> white ¢h
15 ——— 1500-19.00
1. brown ch > block ¢h
4o
— 19.00-20.00
2000 dark brown ch
No. 4
Depth -
Pescriptio
{m) oron
0 000-5,00
. red ch
5 500-600
red ch and white ch
600-1100
- white to gray ch
10—
= 11.00-1400
1 = red ch
14‘ooﬂ=







DepthiCore | Assay D Ipi]
(m)[Log [SRE™ [M3W" | Mn (%) [Mn02(%I[Si0 2(%)] Fe (%) escription
0 = _. 000-10
red ch and white ¢h
- 1.00- 800
= white ch
5§5— —
p— 9.00-12.00
o— = white ch ond red ch
—_— 1200~ 1450
. purple to red ch and white ch
14,50 =
NO. 6
DepthCore Assay Description
(m)|Log [PRE" [YilP | Mn (%) [MnO2(%}{Si0 2(%l] Fe (%) o
= =10
0 — loourk Burple ch, red ch ond white ¢h
iL-II 550 | 118 | 15.98 61,74 Z07 208“"5 brown > Dblack ch
. L=[2 10,50 | TI.55 744 6068 { 207 'mungunese ore
~ 3093(14%% and white ch3> biack ch
— 400~ 7.00
95— = brown ¢h > red ch and white ch
pp T.00~950
4 0~ brown ch ® black ch
=] 950 - 1000
10 = red ch
— 1000-11.00 )
— red ch and white ch
i — 100-14.00
= purple ch, red ch and white ch
— 1400~ 1500
15 — BOBEOS
= (’ ¢h > red ch
— 160 - 2
17.00 “— Aruvss brown ch
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Depth| Core Assay Descripti
ription
(m) | Log [P% [%ISth | Mn (%) [Mn02(%6)[S102{%])] Fe (%) P
0 = dnrk Jurple ¢h, red ch, white ch
—_— 100 -~
= dﬂrk brown c¢b and red c¢h
L1z |00 | 2104 | 3200 | 4s.4 p.eg | 200 — 400
mangonese ore 3 red ch
Li4 | Lo0 (286 19 80 65 94 .2t
— 4oor-e_d5ch> black ¢h
S = 500 -- 60
= brown ch and red ch
—— 6.00 ~ 800
___"" brown ch 2 black ch
— 800 ~— 11.00
o = brown ¢h
10 — -
= 1,00 — 1200
— red ch gnd white ¢h
—— 200 ~, 13.00
—_ while ch & red ch
— 1300 — 1600
~4 . white to gray ¢h
s —_"
= 1600 — 18.00
n == red ch
18600 |7 =
No. 8
DepthTEore Assa Destription
tm) | Log [P 1%I" | Mn (%) |MnO (%)iSi0 (%)l Fe (%) —
= [3] - 10
0 —_ dork purple ¢h, red ch, white ch
== 00 - 300
Jd4 0~ durk purple ¢h 3> black ch
FL 5 [ 050 | 944 551 [ egi8 | 0gs | 200230 0 ore
= 350 - 500
=" purple ¢h ond black ch
S—= 500 — 750
1~ brown ¢h * black ch
"L~ 750 - 8DO
— pule brown ch
16 1§ 050 3049 5.03 83.23 1.45 800 —
i L7 50 . 410 | 80,19 L&l mungunase ore > brown ¢h
Lig 100 (.74 2.8% 81.48 0.65
16 Lis | 650 475 7.40 75 04 1, 62 Iommqnffr?eu ore
. 050 — 1300
E rod ch
- 1300 — 1350
ad ch > while th
- 1350 = 1500
white ¢h > rad c¢ch
15 1500 — 1800

whiis 1o gray ch

1800 - 1900
fed ¢h > white ch
l900b- 2000
rown to red ¢h
20 2000 — 21,00
21.00 white ch > red ch
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Asso

Width
tm)

Mn (ofo)

MHOZ(O/o’

$102{%)

Fe (o/o)

Description

0.50

11 65
7.79

17 25

£5.80

12 20

—$1_99

15 —

20

2470

L 22

05

4 05

79.03

44

14t

,_
5

0]~ 5

0
bt by
(5, (=] (- 11

(=]

e

|y
o~y 1 L,

of ek

O [0

vl il ol B

L
e

Lzt Lo U Lo
4] L8 O [ Ck

Lo/ Bl oD [ nT-szcT:n

g

82.60

r
&

77.94

L36

17.88

66.41

el Rl Bl OOPO‘-J O —t=|M[—1o
(L]
ey

000 — 2.00
red ch, white ¢h > brown ch

00 — 250
brown th % red ch
@ - 350

mapganese ore

650 — 800
brown th 3 red ¢hn

800— 1000
brown ch

1000 - 1050

manganese ore
1050 = 1150

manganese ore 2> brown ch
50— 1600

brown ¢h > black ¢h

1600 ~ 1900
manganese ore

1900 —~ 1950

manganese o¢re 3> brown ¢h
950 ~ 2200

manganese ore

2200-- 23.00

manganese ore .2 brown ¢h
2300~ 2470

manganese ore

Assay

Somple
No.

Widh

Mn (o/o)

MnOz(%)

Si02(%)

Fe {o/o)

Uescription

L 37

100

{0.95

17.88

65.30

1.98

.38

100

8.25

l2.28

80.25

07|

1900

000 --200
red ch and white ch

200 - 300
red ch
300 — 350
brown ch
330 — 400
browr th 2 black ch
400 - 600
manganese Qe
600 — 800
brown ch 3> block ch

800 — 900

brown ch 3 red c¢h
900 - 10.00

red th
1000 — 11.00

brown ¢h 3 blagk ch
100 — (4.00

brown ch

1400— 1500

brown ch 3> block ch
1500 — 16,00

brown ch
1600— 1700

brown ch and black ch
.00 - 1900

brown ch
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No. | |

{m)

Depth| Core

Assay

Log

Sampla
No

Width
{ml_

Mn (%}

MnO2(%)

5i02(%)

Fe {%)

Description

0

t—

o
i

f

1

I

L39

100

13.52

21.36

63.82

1.43

L. 40

100

22,99

34.05

5348

0.5¢

20|

000 - 200
red ch aond white ch

2.00 - 6.00
red ch

600 - 850
red ch ond brown to ordnge ch

850~ 950
maonganese ore 3 brown th

950 ~ 11.50
manganese ore

1150 — 12.50
monganese ore 3> brown th

— {3.50
tz't)c'w.ﬂeaLErtwm ch > black ¢h
1350 - 1800

mangenese ore 3> brown ch

18.00 — 21,00
pale brown ch

21.00

Assa

width
{m}

Mn (%)

MnQ2 (o/o)

Si02 (O/o)

Fe (o/o]

Description

Q00— 1,00
red ch

100 - 300
red ck > white ch

300~ 400
brown to red c¢h

400 -~ 500
orange ch

500 - TQ0
red ¢h

700 - 9,00
oropge fo sed ch

500 - 1100
red ch

a0 - 13.00
white ¢h ond red ch

1300 - 1450
red ¢h

M50 A 5 black ch
{ tk ¢
1500 — K00

brown ch¥ blatk ch

16 50

L4]

050

1001

16.03

€62.46

6.28

1600 — 1650 manganese ore > brown th
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Depik| Core Assa Descrinti
scription
{m) | Log |S9EP'® [%RI™ [ Mn (%) |MnO2(%)St02(%) | Fe (%) P
0 == 0.00 — 100
— purpie to red ch and white ch
= . 1.00 — 200
= ted ch
= 200 — 400
H=" oronge %o red ch
= 4,00 — 5.00
5 — red ch = white ¢h
=__ 500 — 8.00
_1='— red to orange ch
= 800 — {100
q4_ brown ch and red ch
10— ..
=.-,"— 11.00 — 1200
= ted th
T==] 1200 — 12,50
L42 ) D50 16.23 26,32 53 27 37 red th aond block ch
L43 | 050 10.08 15.83 66 44 .95 11250 — 1300
5,96 9.92 236 .99 mangapese ore 3 brown ch
5 La4s | 100 | 6.93 1.02 67.08 2.20 '3-°°m:“'il?£“ ore
1550 46 | 0.50 [ X1 10.10 TO.32 2 30 | 13.50 — 15.00
manganese ore P bhrown ¢h
15.00 — 15.50
. monganese ore
No.14
Depth| Core Assay Description
(m) [Log {S9Pte [WAR [ Mn(%) [MnO2{%)SI02(%)} Fe (%)
0 T —_ 0.00 — 2.50
o yellow fo orange ch and red ch
= 250 — 300
_— brown ch 5 black ¢h
L 47 { 0.50 26.45 41.47 45 60 (2] 300~ 350
— purplish ted ch 3 black ch
5 — 350 = 400
T—= Oomun%aggse ore
pymeny 4 dark brown ch 3 block ¢h
— 500 — 6,00
r— brown ch, red ch 3> black ch
== 600 — 700
— grayish brown ch
= 700 — 900
0— = brawn ch > red ch and while ch
— 5001100
._'_' brown to darx brown ch
~ 100 - 12,00
py— brown ch 3 black <h
b 1200 - 1300
= dark brown ¢h
—__ 1300 — 1400
15 e btrown ch, red ch and blagk ¢h
— 1400 — 15,00
- -— brown ¢th, red ch and wihite ch
1 — 1500 - 19.00
J — brown c¢h
1900) .
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Depth| Core Assay

- Description
{m) [Leg Saﬂ‘g" W‘ig“h Mﬂ(ofo} MHOZ(O/O} SIOZ(O/o} FE(O/o,
0 = 0,00 — 200
4 = orange fo red ch
p— 2.00 - 600
17— red 10 browpish red ch >
=__ white ¢h
5— _
—— 600 - 6,50
—— red ch
pr——t 650- 700
— brown ch 2 hlack ¢h
I 700 - 900
— brawn ch, red ch, white ch
— and block ¢h
10— . 300 - 1300
T brown eh
— 300 — 1500
4 - reddish brown ch
500 ".—
No. 16
Depth| Core Assay .
] Description
{m) {Log SRt AP | Mn (%) |Mn02(%]]S102(%]| Fe (%) P
0 |—= 000 - 1.00
~ dork brown ¢h 3 red ch, white ch
- 100 - 3,00
H._ dork brown 1o brown ch
— 3.00- 500
4 = brown ¢h > red ¢h and white ch
5 =" 500 — 600 .
—= brawn ch 3 red c¢h and white c¢h>
— black ch
V—— 600 — 700
i brown ¢h, red ch ond white c¢h
== 7.00 — 8.00 )
- brown ch 2> red ch and white ch>
— black ¢h
p— 800 - 9,00
o— '~ trown ch 2> biack ch
- 8,00 — (900
-4 . brown ch
15— —_
] -—....
1900 "
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Assay

Mn (%) [Mn02{%)

Description

Gl -T100
dark brown ch, red ch, white ch
100 - 400

dark drown ch and black ch

400 - 500

dark brown ch, red ch, white ch,
black ¢h
500 -~ 10.00

brown ¢h > black ch > red ch
aad white ¢h

1000~12 00
dork brown ch % red ¢h
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Texture
trachytic

porphyritic

equigranular

trachyandesite

Rock Nane

dolerite

pyroxeniie

Location

E 761.0

N 2453.5

712D

2453 5

763.5

2455.5

D

D

b

Saimple No.| Area| Co-ordination
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Table A—4 Result of X—ray Powder Diffractive Analysis
B Minerals Indetermined
No. | Ssmple No. | Area Rock name pytl | man| crpt [ the | qz | cal | mn small peak
1 | GISPX B manganese ore . SRS
2 | G20PX " “  (network) © | e @O 3.56A, 2.72A
3 | G38PX " *  (nodular) © |9 O 764
4 1 G109PX " " @ | 9 .
5 |G110PX . " © ©
6 | H48PX " " G e @)
7 | 137PX D " (veinlet) © © 2.03A
8 | KI8PTX B & @ . O
9 | K6YPTX D " (nodular) @ | o | e .
10 | K92APX B " (ORI o
11 | K100PX A " Q@ | |7 ?
12 | K102PX " " (veinlet) O ©
13 | L26 . . © 1y O .
14 | L32 " " Ols |© ©
15 | L35 " " O ‘e 1@ * | 2584
16 | G34TX " light pink muddy chert CHEN
17 |K111X ' light brown muddy chert © y *

Abbreviations : pyrl ; pyrolusite, man ; manganite, crpt : cryptomelane, rde ; rhodochrosite, gz; quartz,
cal: calcite, mn; montmorillonite.

© ; abundant,

(O ;common, e ) TATE,

7, uncertain,




e



Table A—5 Result of Chemical Analysis of Manganese Ore

in Geological Survey

No. S?;'g?le gzc::iopn —- gge of f\?i';tpl:mg Content of Elements
Area No. Co-ordination (cm) Mn(%} | MnO,{%)|5i02(%) | Fe(%)
1 | cooe B 18 | o380 nodular 70 1044 | 1748 [7594 |o061
2 | cows B 17 | No24384 layered 15 2006 | 3172|6095 |0.56
3 | coz B 6 | N-2336 do 30 1329 | 2349 |7096 |031
4 | Gozs B 187 | N33 do 10 3961 | 6271 [28.86 [0.1
5 | Goxe B 187 | N-2383 do 30 2463 | 39.82 [5232 |0.16
6 | coss B 179 | p-233840 do 5 1834 | 2895 [63.05 |0.27
7| G5 | B 159 | 24389 fayered 80 BOT | 1466 |11 |0.60
8 | God6 B 159 | N-23389 do 40 676 | 1075 |[7085 |1.16
9 | Goa7 B 159 | N-2458.0 nodular 50 1024 | 1659 [66.68 |1.00
106 | Goas B 159 | 23389 do 30 1332 | 2138|6278 [1.04
11 | Gos3 B 159 | N30 do 50 1839 {2948 [6239 |0.53
12 | Gos4 B 159 | o284 layered 50 1190 | 2048 [73.21 |0s3
13 | Goss B 159 | hoese do 25 107 | 1298 8054 |0.79
14 | coss | B 159 | N-23380 do 75 | 1535 | 2641 |6639 |0.63
15 | Gos1 | B 159 | H-2380 do 40 867 | 1438 [7869 |08
16 | Goss B 159 | R-A313 lyered 1120 | 150 | 2079 |68.72 |0.66
17 | Goss B 159 | N-24313 do 30 | 2057 | 3224|4645 |1.46
18 | Goeo | B 159 | po%33 pofwla™ ] 25 | 1594|2520 |6736 [o02s
19 | Gost B 159 | N-2313 foyered™ 1 110 | 2935 |4620 [4625 |0.20
20 | Gos2 B 1s9 | poHi2 do 190 | 17.57 | 2845 [6046 |0.27
21 | Go63 B 180 | pr¥312 layered 20 | 5297 |84 [ 473 [007
22 | coes | B 159 | §o%ele lyered | 300 | 2043 {3288 |[s6.88 |0.25
23 | Goss B 159 | po%31S layered a0 3743 | s952 [3112 ot
% | Goer B 159 | N-2313 do 60 2097 | 3364 |[53.75 |0.24
25 | GO7s B 159 | N-2437.3 layered | 200 13.59 | 2200 4715 [0.74
% | G076 B 159 | R3S do 100 | 2418 |37.53 [35.15 |045
21 | co7s | B 159 | N-24371.8 layered 25 | 1717 | 2685 [es.74 o022
28 | Goso B 159 | N-2318 do 130 2181 | 3447 [5605 |0.22
29 | Gosl B 159 | N-2s13 nodular 50 | 1745 | 2001 [63.09 [0.41
3 | coes | B 159 | N-2431.8 do 30 | 21 {3546 [s967 los2
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No. Saggte g‘;i:‘:“ N gype of ‘S‘?iglg‘ling Content of Elel:nents
Area No. P Co-ordination e (cm) Mn(%) | MnO,(%)5i02(%)| Fe(%)

31 | Goss B 19 | N-21S layered 90 2832 | 44.11 4535 |o0.20
32 | Goss B 159 | poM3Ts do 20 2697 {4470 |4045 | 0.34
33 | Gosy B 159 | N-88 do 50 18.02 {3143 |6144 031
34 | Goss B 1s9 | goAI2 do 25 3940 | 6285 [30.19 |o0.10
35 | Gosy B 159 | R3S do 50 27.00 | 4422|4334 [o020
36 | Gogo B 159 | F-HAS do 20 16.58 | 2639 6715 |0.19
37 | Gost B 159 | B-M3TS do 25 510 | 868 [s4.82 |08
38 | G092 B 159 | RS do 100 3228 | 5255 [37.56 0.1
39 | G093 B 159 | N30 do 40 1734 | 28.14  [67.89 | 0.25
40 | Gow B 159 | N-2A31s do 25 2648 | 4215 [47.5¢ |o0.20
41 | Goos B 159 | p-dns do 100 2228 |36.02 [49.03 |0.22
42 | Go B 1s9 | Bo4lS Jayered 70 2133 | 3538 |S4.90 |0.56
43 | co91 | B 159 | RTM3S do 10 | 1853 | 3147|6192 |0.58
44 | Goos B 159 | N-u31S do 50 2846 | 4692 |a241 |0.37
as | Gogo B 159 | F-A372 layered 30 3259 | 5087 [39.57 |0.9
46 | G100 B 159 | F-M3S do 100 2091 | 3490 |61.19 |0.17
47 { G101 B 159 | R-2318 do 30 27.13 | 4452 [48.01 {010
48 | Gz | B 159 | H-23318 do 80 | 4169 |6810 [23.74 |0.06
49 | Gz | B 159 | R-2s18 nodwlr | 100 | 2026 | 3647 |s5.12 [030
50 | Gio4 B 159 | K-S layered 50 2306 | 3744 (5443|019
s1 | Glos B 159 | N-M31S do 20 2436 | 4006 |s640 |0.17
52 | G106 B 159 | B9 do 10 2837 | 4680 [47.22 |0.33
53 | Gios B 159 | Fo%2ns do 240 1463 | 2371 {71220 |07
54 | 619 | B 159 | N300 do 200 | 2561 | 4046 {5236 0.5
55 | Guo | B 159 | N-2312 do 250 | 3305 | 5234 (3666 (0.3
56 { Gi11 | B 159 | B8 do 120 | 3221 | 5341 (3154|047
571 6z | B 159 | R-3Ts fodwa | 100 | 1564 | 3044 |27.55 |os6s
s8 | cus | B 159 | N-2312 layered 20 | 2165 (3446|5228 [027
59 | G4 | B 159 | N-%313 do 35 | 207 3336 (5423 [020
60 | Gus B 159 | N3l do 10 2425 | 4189 [42.78 [048
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No. Saﬁgle I(;::::iu: . -ggge of ?\?iﬁ‘tpl:ing Content of Elel-nents

: Area No. Co-ardimation (cm) Mn{%) | Mn0;(%)|Si02(%) | Fe(%)
61 | Gus B 184 | N-257.0 Javered 1250 | 1363 | 2509 [70.23 {047
62 | G117 B 184 | N-230 layered 70 1430 2323 6689 [0
63 | o119 B 184 | N-%36 byeed | 80 | 1862 3375 [sp04 |02
64 | Gz B 184 | N-2456.5 do 100 1454 [2694 [67.72 |051
65 | G122 B g4 | Fo%s60 do 100 1943 13708 [62.85 |0.38
6 | G123 B 184 | N-24360 do 60 14.02 | 2323 [66.25 |0.40
67 | Hon D 194 [ H-2332 layered 30 1260 | 2035 [69.65 [030
68 | HO23 c 188 | N-%323 do 25 2226 | 3475 [52.87 038
69 | Hozs c 188 | H-A323 da 50 3340 | 5243 [38.14 |0.25
70 | HO c 190 | F-2529 do 40 2968 | 47.07 |44.13 |0.20
71 | HO33 B 173 | N2 do 80 2120 | 3407 (5637 }0.19
72 | HO38 B 172 | NS do 60 3801 | 6136 [30.26 |0.11
73 | Ho3g B 172 | No%383 do 30 1.01 | 1875 {7328 [0.23
74 | Hod0 B i | B8040 do 25 2924 | 4699 4575 |0.16
75 | Ho41 B 158 | H-23600 do 300 2050 | 29.88 |54.92 |0.20
76 | HO43 B 158 | N-24603 do 350 2081 | 4749 4524 |0.23
77 | Hod4 B 158 | N-2460.3 do 60 2811 |4431 [4747 037
78 | Ho4s B 155 | R-24630 do 65 2592 |4t11 [49.85 |1.08
79 | Ho46 B 168 | N-2483.0 do 60 2185 | 3456 |56.78 |0.27
80 | H047 B 170 | B-4823 do 70 | 4008 | 6594 |2721 |0.16
81 | Hoao B 169 | §-24823 do 130 2561 | 4147 |51.52 |0.28
82 | Hoe2 A 93 | N-H80 do 20 | 3320 | 5194|4095 |o0.6
83 | Hosa A 94 | N-UES do 35 1669 | 2158 (6787 {0.26
84 | Horo A 69 | N-248L2 do 10 | 2082 [3400 [61.25 |0.19
85 | mom A 69 | N-2813 do 10 1027 | 17.2¢ |7944 |036
86 | HoT2 A 6o | F-282 do 17 2028 | 3299 |61.10 |0.25
87 | Hom A 69 | N-812 do 15 1256 | 2115 7562 |0.29
88 | Hom A 69 | N-238Ls do 55 1348 | 234|100 |027
89 | HO7S A 69 | B-2812 do 25 3277 | 5274|4084 |09
9 | Ho76 A 69 | N-2EL2 do 12 8.15 | 13.57 {8294 |033
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No. Sa;‘ngle (l;::::ir;n o gﬂ” of a-;xig?;lling v Content of Elez‘nent; ~
- Area No. Co-ordination (cm) n(%) | MnO;(%)]5i02(%}| Fe(%)
91 | HOTI A 69 | N-28l3 layered 50 996 | 1742 |77.69 030
92 | Ho7s A 69 | B-u8L3 do 50 811 | 1215 {83.13 |0:30
93 | Ho7 A 69 | p-aBLs do 40 1839 | 2775|5448 |08
94 | Host A 7 | p-usls do 60 1851 | 3022 [6593 |0.25
95 | Ho82 A n | R-slo do 40 | 2156 | 3473 (5932 [0.22
96 | HO83 A n | §o280 do 315 1480 | 23.24  [67.03 |03
97 | Hoss A 1 | BB do 190 1472 | 2357 [6826 [057
98 | HO8S A mo | §o2eLl do 0 | 3498 [5538 [37.16 o1
99 | Ho%6 A e | Fo%HS do 30 2831 | 4436 [4847 |0.7
100 | Ho8? A 10 | prss do 30 16.57 | 2627|7019 |023
101 | HO88 A mo | o283 do 50 24.84 | 39.51 [53.55 |026
02 | Hoss | A 110 | §-2%3 do 50 | 3007 | 4682 [2640 |0.16
103 | Ho90 A 1o | N-283 do 100 2119 {3379 (6138 [0.a9
104 | Ho9 A g | N8 do 35 ) 1906 | 2990 (63.19 |[032
105 | H092 A 1o | N-24883 do 30 | 4129 | 6585 |27.07 [0.01
106 | H093 A o | N-2843 do 120 1342 | 2117 {73.28 027
107 | Hov4 A o | §-%sE2 do 30 | 3488 | 5620 [3665 |0.43
108 | HO9S A o | N-2882 do 70 17.86 | 2838 |64.66 {0.29
109 | Hov A 1o | N-24843 do so | 1756 | 2751 |6761 |032
10 | HO97 | A o | N-24843 do 190 | 1579 | 257 6765 [038
1 | Hoss | A 1o | P2 do 20 | 2004 {3230 ler14 o030
nz | Ho99 | A o | N-82 do ss | 1894 | 3093|6454 |02
u3 | Hwoo | A o | N-2842 do 0 | 1507 | 2373 [69.75 |06
14 | HIOL | A o | N-24812 do 23 838 | 1334 |[8L78 |028
us [ Hio2 | A e | N3 do 27 | 1277 | 1933 [7296 |030
16 | H103 A mo | N-28%3 do 20 1590 | 2413 [68.74 |0.25
u7 | Hio4 A o | N-248%2 do 30 | 2488 | 3940 (5104 (022
118 | Hios A o | N-2%H2 do 0 | 13.24 | 2105 [7064 {034
119 | H106 A o | N-24882 do 60 967 | 1509 (7925 032
120 | W07 | A 1o | N-283 do ss | 2uss | 3364|5812 |02
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Ne. Sal{[ngle gocaﬁon Type of ‘Séu_mpling Content of Elements
- Arca | OMEP | Coordination | O (:?:)1 Mn(%) | MnO2()|Si02 (%) | Fe(%
2 2 )

121 | Hios A mo | R-24843 Layered 18 | 1547 | 258 [s001 030
122 | w109 A o | H-2488s do 60 | 1369 [21.87 [1048 |03z
123 | H110 A o | N-28Es do 15 8.14 | 1293 (8337 027
124 | HuL A o | §-24883 do 15 | 1466 [ 2335 |wer |e27
125 | Hi12 A o | B-H83 do 27 1287 | 1982 [75.53 033
126 | H113 A o | pouss do %6 | 1262 | 1957 |7565 |0.27
127 | Hi4 A mo | F-u83 do 13| 1575 | 2446|1054 [029
122 | Hii6 A o | R-24S do 17 | 1390 |21.88 |72.00 |04s
129 | H18 A 1o | B do 13 1185 | 1845 {M.01 |0.79
130 | nH119 A mo | N-24848 do 20 1536 | 2503 {7129 |o0.34
131 | Hi2 A mo | R8s do g | 1287 | 2207 [7204 |oa4
B2 | H122 A o | H%S do 22 | 1405 |25 |11 |oss
133 | Hi23 | A o | N-2845 do 59 839 | 1442 (8049 |067
134 | H126 A o | prs do 13 6.16 | 10.83 (8644 048
135 | H127 A no | N7 do 19 1239 | 2046 (7634 |0.32
136 | H128 A no | §-2830 do 54 26.77 | 4277 4s64 |04
137 | Hi2g A o | N-2480 do 1 816 | 1239 [83.58 |0.31
138 | Hi3l A o | N-24830 do 9 2157 | 3942|493 025
139 | H132 A o | N-24830 do 12 1732 | 2743 |67.04 |045
140 | H133 A o | N-2484 do 28 1834 | 3018 [6583 |027
141 | Hus A o | §-24830 do 28 1232 {1922 [039 |3.00
142 | Hi36 A 1o | §-2s¢ do 17 19.70 | 3061 [63.64 |0.27
143 | 137 A o | B-2489 do 17 177 | 1851 (1879 | 031
144 | H138 A o | po2s0 do 14| 2L77 {3272 (6020 032
us | HI39 A 1o | NS0 da 2 | 1609 | 2490 |6969 |029
146 | Hido A o | N-%B0 do 52 2006 | 3198 |61.70 |0.23
W7 | H A no | N-uHs do 30 | 1813 | 2869 [64.35 |0.22
148 | H142 A uo | o283 do 135 2881 | 4498 [47.85 |o0.9
149 | H143 A o | B-2sd do 9 2389 | 3818 |s424 |0.26
150 | 1024 c 61 | N-23320 do 160 9.27 | 1498 |71891 | 161







No. [ Semple ;z::tiﬂn Type of {Svaixéltp}vlling Content of Elements
Area | OUKIOP | coordination | O ©m | M%) | MaO>(%)Si0,(%) | Fe(%)

151 | Joz2s c 161 | N-2320 Layered 110 790 | 1234 |[81.88 {043
152 | 1073 A 1o | -2 do 51 830 | 1388 [8296 |0.29
153 | 1074 A 140 | o283 do 60 2061 |328 [6203 [0.9
154 | 1075 A uo | N-283 do 49 1975 | 3196 |6261 |0.25
155 | 7087 A 13 | N-24843 do 38 1794 | 2810 |6697 |0.27
156 | 7Joss A 136 | N-248d3 do 38 1517 | 2435 [7092 o038
157 | 1089 A s | N-2H3 do 37 18.16 [ 2898 16536 |0.29
158 | 090 A 136 | N-24843 do 45 1676 | 2597 |68.96 [033
159 | 1091 A 13s | N3 do 36 | 1255 | 2003|1346 {052
160 | 7092 A 136 | N-24843 do 45 | 2522 | 3960 |$3.77 |08
161 | J093 A 136 | N-20843 do s6 | 2143 | 3435 (5903 |0.55
162 | 1094 A 136 | N8 do 23 1297 [ 2025 [14a6 {033
163 | 1095 A 136 | N-283 do 41 1521 | 2342 |69.86 |0.30
164 { 7096 A 136 | N-2843 do 20 [ 2460 (3874 (5458 030
165 | 3097 A 136 | N-2842 do 38 | 1340 [2142 7290 [030
166 | Jogg A 136 | N-24842 do 31 764 | 1240 [8443 |032
167 | 099 A 136 | N-283 do 25 2950 | 4623 [4874 |01
168 | 1100 A 136 | N3 do 42 2031 | 3197 {6017 032
169 | J101 A 136 | N-248-3 do 62 1298 | 2035 |7297 |o029
170 | 102 A 136 | N-2484.3 do 7 1740 | 2811 |6744 022
171 | J103 A 136 | N-2%2 do 35 | 1808 | 29.08 |65.50 |039
172 | 1104 A 136 | N-24843 do 82 1626 | 2595 |69.82 | 032
173 | 1108 A 136 | N-23843 do 70 | 1437 | 2285 |7298 |0.22
174 | 1106 A 136 | N-u8S do 35 | 122 |19 |7896 {030
175 | 1107 A 136 | R-8e3 do 41 | 1864 | 2027 (6575 |033
176 | K004 | D 160 | N-2454S do 60 | 1819 | 2928 |66.76 | 030
177 | K016 B 185 | N385 do 60 | 2277 | 3686 |[s6.66 |031
178 | ko7 | B 185 | N-24365 do 30 | 2113 | 3553 [5034 {031
179 | Ko19 B 174 | N-2384 do 0 | 4437 [ 7129 |19.56 | 0.04
180 | ko0 | B 175 | N-2380 do 20 | 1am | 247 |1 |o033
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No. Sa]:qnéalc ;‘1’1‘:‘(’:00: o E¥§e of \Svair‘;ltg;lling Content of Elezent; —
. Area No. Co-ordination {cm) Mn(%} { MnO2(%) 510, (%)
181 | xo22 B 176 | po29380 layered 30 28.55 | 4514|4500 | 0.24
182 | K024 B 181 [ p-2373 do 40 2248 | 3544 (5576 | 020
183 | ko262 | B 183 | R-24310 do . 31 ] 3610 | 5689 |33.76 | 044
184 | KO2%6b | B 183 | H-2510 do 39 1087 | 1749 (7394 | o041
185 | K027 B 182 | po312 do 28 4461 | 1149 [19.02 | 0.07
186 | X050 D 160 | N-2543 do 25 | 3022 | 4882 4196 [015
187 | kos1 | b 160 | N-24545 do 35 | 1277 | 2005 1280 037
188 | K052 D 160 | N-2543 do 50 | 1555 | 2473|6946 |0.27
189 | %053 | D 160 | §-24338 do 33 30.11 [ 4830 (4502 { 0.8
190 | Kos3b | D 160 | Fo24330 do 35 | 1402 | 2290 [7046 |0.28
191 | Kosa D 160 | N-233 do 140 1892 | 30.89 [64.51 {025
192 | Kossa | D 160 | N3350 do 70 1668 | 2638 [69.17 | 0.5
193 | Kossb | D 160 | R-U30 do 60 3156 | 49.96 (4327 | 0.16
194 | Kossc | D 160 | N-330 do 270 2817 | 4559 [43.55 {048
195 | K0s6 D 102 | N33 do 17 2900 | 4622 |46.55 | 0.6
196 [ XKo0s7a | D 192 | N-#350 do 25 36.75 | 963 (3401 | 0.3
197 | kos7b | D 192 | R-A330 do 30 | 1948 | 3086 |57.87 | o027
198 | KOS8a | D 192 | M-S0 do 80 2573 | 4263 lasss |04
199 | KOS8b | D 192 | N-22a0 do 20 2336 | 3789|4799 |0z
200 | K059 D 192 [ F-ussd do 29 3939 | 6405 2622 |0.50
201 | K060 D 60 | R3O do 150 | 3224 {5175 3627 | 045
202 | K061 D 160 | N-#5%0 do 110 4062 | 6112 [3190 | 0.5
203 | ko62 | D 160 | N-#3D do 20 | 1545 | 2545 [67.01 [o034
204 | K063 D 160 | N-#3s0 do 40 | 19.03 | 3055 }s831 | 034
205 | Kosd D 60 | N-2330 do 15 683 | 11.02 |8226 | 0.51
206 | K090 B 159 | N-237. do 300 | 2399 | 3193 l4620 | 114
207 | Kogt B 159 | N-2312 do 176 | 1606 | 2606 [59.40 | 041
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Table A—6 Result of Chemical Analysis of Manganese Ore

in Drilling Survey

No. Sample No. | Hole No. Depth %}gz&ling - Content of Elements
(em) Mn(%) | MnG,(%){Si0,(%) | Fe(%)
1 Lol No.1 4.50™~ 5.00™ 0.50 765 | 1153 [73.82 |067
2 LO2 6.50 ~ 7.00 0.50 523 | 804 |sd71 o086
3 L03 700 ~ 7.50 0.50 7.55 | 1146 [80.31 |067
4 Lo4 750 ~ 8.00 0.50 9,05 | 14.08 [77.01 |061
5 LoS 8.00 ~ 8.50 0.50 494 | “749 (83,17 [0.88
6 106 850 ~ 9.00 0.50 527 | 770 [85.26 |0.63
7 LO7 9.00 ~ 9.50 0.50 9.71 | 1477 7661 |049
8 LO8 9.50 ~10.00 0.50 565 | 804 8594 |047
9 Log No.2 1106 ~11.50 0.50 283 | 478 1997 [1.58
10 L10 15,50 ~16.00 0.50 284 | 443 [8525 | 116
i L11 No.6 200 ~ 2.50 0.50 1118 | 1698 [61.74 |2.07
12 L12 250 ~ 3.00 0.50 11.55 | 1744 (6068 |2.07
13 L13 Na.7 200 ~ 3.00 1.00 2104 13200 (4941 |0.88
“ L14 3.00 ~ 4.00 1.00 12.86 | 19.80 [65.94 |1.21
i5 Li5 No.8 3.00 ~ 3.50 0.50 944 | 1551 [68.18 | 0.65
16 L16 8.00 ~ B8.50 0.50 3.04 503 {83.23 | 145
17 L17 8.50 ~ 9.00 0.50 258 | 4.10 |80.19 | 167
18 Li8 9.00 ~10.00 .00 - 174 | 289 [8148 |0.65
19 L19 10.00 ~10.50 0.50 475 | 1740 |75.04 |1.62
20 L20 No.9 2.50 ~ 3.0 0.50 1165 | 1725 {6560 |148
21 L21 300 ~ 3.50 0.50 779 | 1220 |71.99 |1.58
2 122 10.00 ~10.50 0.50 4.05 | 659 |79.03 |144
23 L23 16.00 ~16.50 0.50 9.94 | 1498 (7179 |o092
2% L24 16.50 ~17.00 0.50 567 | 920 7631 |1.55
25 L25 1700 ~17.50 0.50 408 | .10 [7548 |2.01
2% L26 17.50 ~18.00 0.50 8.50 | 13,22 7532 |1.26
27 127 18.00 ~18.50 0.50 7.9 | 1097 7733 | 114
28 L28 18.50 ~19.00 0.50 566 | 1732 |8281 lo74
29 L29 19.50 ~20,00 0.50 479 | 154 |7864 |1.80
30 L3¢ 20.00 ~20.50 0.50 6.01 | 846 [8525 |o0.57
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Sampling

Content of Elements

No. Sample No, Hole No. Depth Width
{m) Mn(%) {1 MnO2{%) 5i02(%)| Fe(%)

3 L31 No.9 20,50 ~21.00 0.50 879 | 12.54 |77.26 | 0.83
2 L32 21.00 ~21.50 0.50 2176 | 32,22 154.03 | 0.99
33 L33 21.50 ~22.00 0.50 494 745 186.93 | 049
M L34 22,00 ~23.00 1.00 31 5.19 |82.60 | 149
35 L35 23,00 ~24.00 1.00 599 9.49 77.94 1.26
36 L36 24.00 ~24.70 0.70 1079 | 17.88 {6641 | 1.23
37 L37? No.10 400 ~ 5.00 .00 1095 | 17.88 6530 | 1.98
a8 L3§ 5.00 ~ 6.00 1.00 8.25 | 1228 |80.28 {0.71
39 L39 No.11 9.50 ~10.50 1.00 13.52 | 2136 [63.82 | 143
40 LAQ 10.50 ~11.50 1.00 2299 | 3405 |5348 |0.51
41 141 No.12 16.00 ~16.50 0.50 10.01 | 16.03 |6246 |6.28
42 142 No.13 12,50 ~13.00 0.50 16.23 | 2632  [59.27 [ 137
43 143 13.00 ~13.50 0.50 10.08 | 15.53 (6644 |1.95
44 L44 13.50 ~14.00 0.50 5.96 992 7246 |1.99
45 IAS 1400 ~15.00 1.00 695 | 1102 [67.08 |2.20
46 L46 15.00 ~15.50 0.50 647 ) 10.10 |70.32 |230
47 147 No.14 350 ~ 4.00 0.50 2645 | 4147 |45.60 |0.80
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Table A—7 Result of X—ray Fluorescence Analysis of Chert aud Shale

Sample No, | K-104 K-107 K-115 K-116
Rock Name gllllldtgy chert 1ed chert red chert white chert
Si0.(%) 100.24 97.31 81.05 83,52
Ti0, 0.05 .06 0.52 0.42
Al O, 1.22 1.34 7.68 6.62
Fe, 03 0.25 0.66 4.68 2.71
MnO 0.00 0.02 0.03 0.48
MgO 0.12 0.32 1.77 1.78
Ca0 0.25 0.37 0.76 0.72
Na; 0 0,15 6.20 0.19 0.20
K,0 0.18 0.19 1.40 1.18
P,0; 0.01 0.01 0.03 0.03
H,0(") 1.46 1.81 3.77 3.56
gm0 | oo | _ew | e | _em |
2 |S(ppm) 130 260 370 450
é‘ Ci 130 450 70 100
S |co - - 10 5
-g Ni 10 - 30 50
S [Cu - - 30 20
Zn - 20 50 50
Ga - - - 20
Rb - 16 70 35
Sr 29 63 139 225
Y - - 10 10
Zr 10 10 100 90
Nb - - 30 10
Ba - - - -
Pb - - - -
Mo - - - -
As - - - -
v nd. n.d. nd. n.d.
Cr n.d. nd, n.d. n.d.
Total(%) 103,93 102.29 101.88 101.22
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