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Abstract : The Kushikino deposits, located in southern Kyushu of Japan, occur as
fissure-filling epithermal veins in Neogene andesitic volcanic rocks. The -veins
consist of gold- and silver-bearing quartz and calcite with minor amounts of
adularia, sericite and sulfides. In the area to the east of the Kushikino mine,
there occurs E-W trending silicified zone with dimensions of 1 by 3km at around
Mt. Kammuridake. The zone is considered as the center of the hydrothermal
system which was responsible for the mineralizations in the Kushikino-
Kammuridake area.

Twenty-two elements including gold, silver, arsenic, antimony and six rare
earth elements in quartz-calcite veins from nine drill holes in the Kushikino-
Kammuridake area were determined by neutron activation analysis. Several
gold values of quartz-calcite veins exceed 10 ppb in the Kushikino mining area,
though the gold enrichment in veins is poor in the Kammuridake area. Ag/Au
ratios in the Kushikino area are mostly 6 to 9 which are in good agreement with
those in the Kushikino ore deposits, whereas Ag/Au ratios in the Kammuridake
area are mostly over 100. No enrichments of gold are found in monomineralic

vein samples of quartz or calcite.

Chondrite-normalized REE patterns for
quartz-calcite veins have positive Eu anomalies.

These patterns imply that the

vein-forming hydrothermal fluid was under reducing condition.
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Fig. 1

Generalized geologic map of the Kushikino-Kammuridake area.
shown (after MITI, 1979, 1981, 1982, 1984, 1985).

Locations of the drill holes are

K : Hokusatsu Older andesites, Kqp : Quartz diorite porphyry, T : Hokusatsu Middle-stage volcanics,
S : Hokusatsu Younger volcanics (including the Sendai welded tuff and the Sendai basalt), I: Aira
pyroclastic rocks (so-called “Shirasu”), A : Alluvium.
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Table 1 Chemical compositions and mineral assemblages of vein samples from the drill holes.
Drill hole, 53MAHT-2, 53MAHT-2, 5AMAHT-3, 54MAHT-3, 54MAHT-3, 54MAHT-3, 54MAHT-3,
depth 513.3m 516.8 m 37.5m 64.6 m 65.9 m 130.6 m 132.6 m
Mineral assemblage (determined by XRD)
Quartz - Trace Major Major Trace Trace Trace
Calcite Major — Trace — Major Major Major
Other minerals Cristobalite(Major) Yugawaralite
Montmorillonite (Minor)
(Trace)
Major elements (%)
Ca 27 + 3 0.4 %= 0.1 0.4 * 0.1 1.3 %= 0.3 35 + 2 34 * 2 39 + 2
Mn 0.65 = 0.07 — — — 0.37 = 0.09 0.20 = 0.05 0.22 = 0.08
Al 1.2 *= 0.3 2.0 = 0.6 0.4 * 0.1 2.0 = 0.6 0.6 * 0.2 0.13 = 0.05 0.5 = 0.2
K 0.05 = 0.03 0.08 £ 0.03 0.033% 0.002 1.1 £ 0.2 0.2 =* 0.02 0.010% 0.004 0.11 = 0.04
Fe 1.0 £ 0.1 2.2 £ 0.7 0.23 = 0.02 0.16 £ 0.01 0.4 = 0.2 0.18 = 0.02 0.18 + 0.01
Mg — — - — 0.5 * 0.2 — 0.26 = 0.09
Minor elements (ppm)
Au 0.041%= 0.009 0.017% 0.006 0.0066= 0.0007 0.740 £ 0.070 0.004% 0.002 0.011% 0.002 0.003+ 0.601
Ag — — — 5 1 — 0.1 *+ 0.05 -
As 9 1 44 + 9 57 -+ 0.7 5.5 £ 0.8 1.6 £ 0.1 3 + 1 0.38 = 0.01
Sb — 0.9 *0.2 29 +5 7 +1 0.2 =+ 0.06 45 +0.5 0.13 = 004
Cr 3.1 0.8 3 + 3 400 +30 30 +10 6.7 = 0.7 21 + 4 3 + 2
Se — — 0.8 £ 0.3 — 0.4 * 0.2. —
A% 30 + 5 140 +30 11 + 3 11 + 5 16 + 4 1.9 *= 0.6 -
Cs 4 + 19 * 8 2.2 £ 0.2 3.3 = 0.6 2 + 1 0.33 = 0.08 0.6 = 0.2
W — — 4.4 £ 0.3 0.3 £ 0.1 0.3 £ 0.2 — 0.30 = 0.01
Sc 11 1 15 + 6 1.2 £ 0.2 1. + 0.2 5 B 2 0.15 = 0.01 0.15 = 0.01
La 28 +9 0.51 = 0.05 2.3 £ 0.2 1.3 %= 0.3 97 + 9 1.5 * 0.2 2.8 * 0.6
Ce 100 +20 7 + 2 4.1 + 0.4 3.0 * 0.3 200 +20 1.2 £ 0.4 4.1 * 0.2°
Sm 5.6 * 0.6 0.26 = 0.01 0.56 = 0.08 0.68 = 0.04 14 + 1 0.21 = 0.06 0.34 = 0.02
Eu 1.6 £ 0.2 0.08 = 0.02 0.25 = 0.08 0.18 = 0.03 9 + 1 0.09 £ 0.02 0.32 = 0.03
Tb 0.95 = 0.05 0.06 = 0,02 — 0.03 £ 0.02 1.9 *= 0.5 — 0.06 = 0.02
Yb 4 * 1 0.8 * 0.3° — 0.08 £+ 0.05 2.4 * 0.8 — 0.13 = 0.03
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Table 1 (continued)

Drill hole, 54MAHT-3, 54MAHT-3, 54MAHT-3, 5AMAHT-3, 54MAHT-3, 54M AHT-4, 54MAHT-4,
~depth 133.8 m 140.1m 147.2m 455.6 m 457.2 m 176.0 m 307.5m
Mineral assemblage (determined by XRD)
Quartz Minor — Trace — Minor — —
Calcite Major Major Major Major Major Major Major
Other minerals Laumontite Montmorillonite
(Major) (Minor)
Major elements (%)
Ca 19 + 3 31 * 2 40 + 2 14 * 3 36 * 2 33 + 2 36 * 2
Mn 0.1 = 0.02 0.20 = 0.04 0.14 £ 0.04 — 0.10 £ 0.03 0.4 £ 0.1 0.3 = 0.1
Al 0.4 =+ 0.1 2.0 * 0.5 0.2 £ 0.05 4 + 1 0.19 = 0,03 0.8 % 0.2 0.20 = 0.05
K 0.04 = 0.01 0.5 £ 0.2 0.04 = 0.01 0.04 £ 0.02 0.01 £ 0.003 Trace 0.04 = 0.02
Fe 0.17 £ 0.01 0.28 £ 0.03 0.13 %= 0.02 0.12 = 0.03 0.16 = 0.02 0.20 = 0.03 0.34 = 0.08
Mg — 0.6 = 0.1 — — — — —
Minor elements (ppm)
Au 0.040%= 0.030 0.0020=%0. 0002 0.0020=% 0.0006 0.002% 0.002 0.070% 0.080 0.003%= 0.002 0.002% 0.002
Ag 0.3 = 0.2 — — — 0.08 *= 0.04 — —
As 8 + 2 0.2 £ 0.04 0.47 £ 0.09 — 6 + 2 — 0.4 * 0.1
Sb 6.9 = 0.1 — — 0.6 *= 0.2 1.4 =+ 0.3 — 0.05 £ 0.03
Cr 10 + 5 3.1 = 0.8 68 T 6 7.4 * 0.5 7.7 * 0.4 9 + 4 28 + 7
Se 0.5 = 0.1 — — — 0.4 * 0.2 — —
\' 8.4 =3 28 + 6 1.5 *+ 0.5 - 5 + 2 26 + 8 4 * 1
Cs 1.1 *= 0.3 6 * 2 0.87 = 0.08 15 + 3 0.27 = 0.05 0.25 £ 0.05 0.9 * 0.3
W 0.26 = 0.2 0.42 = 0.09 — — 3.1 *= 0.3 0.7 £ 0.3
Sc 0.15 = 0.02 2.6 * 0.2 0.42 = 0.05 0.50 = 0.02 0.23 = 0.03 0.98 = 0.03 2.1 £ 0.9
La 0.91 * 0.05 41 + 6 13 * 2 2.1 * 0.5 4.9 *+ 0.7 11 + 2 30 + 3
Ce 0.7 = 0.4 57 * 6 19 * 2 2.8 *+ 0.4 6.6 =+ 0.7 15 + 2 70 *10
Sm 0.07 £ 0.04 5.1 * 0.6 1.1 £ 0.2 0.24 £ 0.02 0.63 £ 0.05 2.3 * 0.3 57 = 0.8
Eu 0.05 = 0.01 4.7 £ 0.3 0.37 = 0.04 0.25 = 0.02 0.28 £ 0.04 1.4 £ 0.2 3.2 £ 0.4
Tb — 0.6 * 0.2 — — 0.02 + 0.01 0.41 = 0.08 0.9 = 0.1
Yh — 1.1 £ 0.2 — — 0.3 £ 0.2 0.7 = 0.2 1.3 £ 0.2
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Table 1 (continued)

Drill hole, 55MAHT-3, S5MAHT-3, S5MAHT-3, 55MAHT-3, 55MAHT-3, 55MAHT-3, 55MAHT-4,
depth 168.4 m 177.0m 178.1m 261.8 m 265.1 m 265.3 m 197.7m
Mineral assemblage (determined by XRD)
Quartz Minor — Major Minor Major Major —
Calcite Minor Major Minor Major — — Major
Other minerals Laumontite Montmorillonite
(Major) (Minor)
Pyrite (Minor)
Major elements (%)
Ca 11 +* 2 38 * 2 8 + 2 34 + 2 0.4 = 0.3 — 40 =+ =
Mn 0.12 £ 0.03 0.07 = 0.03 0.10 = 0.03 - — 1.0 £ 0.2 s
Al 6 + 1 0.3 = 0.1 0.5 £ 0.2 — 0.3 = 0.1 0.3 = 0.08 — H
K 0.03 = 0.01 0.04 = 0.01 0.025%= 0.005 0.018%+ 0.002 0.02 = 0.005 0.03 = 0.01 Trace ot
Fe 0.07 £ 0.01 0.12 £ 0.03 0.19 + 0.03 0.03 = 0.01 0.1 * 0.05 0.37 = 0.08 0.28 = 0.07 b
| Mg - — - - — — 0.24 £ 0.09 =
— il
& ~
] Minor elements (ppm) ?3
Au 0.02 £ 0.01 0.005%= 0.003 0.04 = 0.02 0.002%= 0.001 — 0.008% 0.001 0.006% 0.004 5]
Ag — - 0.26 + 0.04 - - — - o
As 0.3 = 0.2 0.3 * 0.2 2.1 £ 0.3 0.21 = 0.06 1.5 *= 0.4 1.0 £ 1.0 0.3 = 0.1 s
Sb 0.6 = 0.2 8 * 2 1.6 * 0.6 6 + 2 29 5 — j;]
Cr 20 +10 20 + 3 240 +40 37 + 8 220 +50 600 +100 11 + 2 ~
Se — — — —
v — - 9 =3 - — 2.3 £0.8 -
Cs 9.4 * 0.2 14 * 0.4 1.0 *0.3 0.39 % 0.08 1.4 *0.5 3.0 * 0.6 0.17 = 0.07
W . — 0.2 £ 0.1- - — 0.5 * 0.1 0.7 = 0.2 0.27 *= 0.08
Sc 0.14 = 0.06 0.13 = 0.04 0.05 = 0.03 0.15 = 0.04 0.03 £ 0.02 0.07 = 0.02 0.07 = 0.03
La 0.40 = 0.09 3.1 £ 0.7 1.3 £ 0.2 10 * 2 0.12 £ 0.04 0.17 & 0.05 0.7 = 0.4
Ce 0.7 = 0.2 4.4 *+ 0.9 1.6 * 0.4 13 + 4 0.4 =+ 0.2
Sm 0.036x 0.004 0.37 £ 0.05 0.14 £ 0.02 0.9 * 0.4 0.01 £ 0.005 0.015% 0.005 0.05 £ 0.05
Eu 0.02 = 0.01 0.29 = 0.03 0.14 = 0.02 0.46 £ 0.06 0.016% 0.001 — 0.06 £ 0.02
Tb — 0.03 = 0.02 — — — — —
Yb . — — — — - —
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Table 1 (continued)

Drill hole, 55MAHT-4, 55MAHT-4, 55MAHT-4, 55MAHT-4, 55MAHT-4, 55MAHT-6, 55MAHT-6,
depth 241.6 m 257.5m 282.4m 314.0 m 315.3m 136.7m 145.2m
Mineral assemblage (determined by XRD)
Quartz Minor Minor Minor Minor Trace — —
Calcite Major Major Major Major Major Major Major
Other minerals Adularia Adularia Sericite
(Trace) (Minor) (Trace)
Major elements (%)
Ca 30 * 5 34 + 2 36 + 2 23 + 2 40 + 2 32 + 8 39 + 2
Mn 0.1 £ 0.02 0.2 = 0.04 0.25 £ 0.05 0.06 = 0.03 0.10 = 0.04 0.18 = 0.03 0.21 £ 0.04
Al 0.4 = 0.1 0.5 = 0.1 0.4 = 0.1 2.0 = 0.4 0.1 =+ 0.03 2 + 0.6 0.4 = 0.1
K 0.35 = 0.07 0.4 £ 0.2 0.16 = 0.09 3.2 = 0.1 0.09 = 0.03 0.55 £ 0.05 0.12 = 0.01
Fe — 0.14 = 0.04 0.3 = 0.1 0.15 = 0.01 0.06 £ 0.01 0.39 = 0.04 0.14 = 0.02
Mg — — - 3.0 * 0.6 0.10 = 0.04 — -
Minor elements (ppm)
Au 0.110% 0.010 0.300=% 0.200 0.021% 0.002 0.006=% 0.001 0.004% 0.002 0.0024= 0.0008 0.003=% 0.001
Ag 0.35 = 0.03 0.4 *+ 0.2 0.13 = 0.06 — — — -
As 2.4 £ 0.3 0.6 = 0.2 12 + 3 0.9 = 0.3 0.82 + 0.2 0.5 £ 0.2 —
Sb 2.5 £ 0.7 2.0 £ 0.4 1.5 £ 0.4 3.7 + 0.7 —
Cr 140 +30 19 + 4 130 +60 120 *+10 — 1.5 £ 0.5 31 3
Se 0.6 * 0.2 0.3 * 0.2 0.35 = 0.08 0.2 = 0.04 — — -
v - 3 + 1 5 + 2 1.1 = 0.3 + 2 4 + 1
Cs 0.8 = 0.2 1.0 *= 0.4 3.0 = 1.0 2.6 £ 0.3 0.25 = 0.05 3.6 = 0.7 1.5 £ 0.3
W 1.1 £ 0.7 0.5 =+ 0.08 1.3 £ 0.2 1.0 £ 0.2 0.48 = 0.06 —
Sc — 0.19 = 0.08 0.6 * 0.3 0.54 = 0.02 0.24 £ 0.05 1.0 0.2 1.1 = 0.2
La 1.0 = 0.3 1.0 % 0.4 1.8 % 0.4 4.7 * 0.8 7.9 * 0.3 33 +* 6 25 + 2
Ce 0.7 £ 0.3 3.0 = 0.4 5.8 £ 0.2 10 + 2 52 + 6 39 + 5
Sm 0.10 £ 0.01 0.07 £ 0.02 0.23 £ 0.04 0.33 = 0.02 0.45 = 0.05 6.9 * 0.6 4 + 2
Eu — 0.059% 0.005 0.14 = 0.04 0.35 = 0.05 0.41 = 0.06 3.3 * 0.5 3.3 *0.3
Tb — - 0.04 + 0.02 - - 1.5 + 0.5 0.8 * 0.2
Yb — — — — — 1.1 % _0.5 0.7 = 0.2
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Table 1 (continued)

Drill hole, 55MAHT-6, 55MAHT-6, 55MAHT-6, 55MAHT-6, 55MAHT-6, 55MAHT-6, 5MAHT-6,
depth 145.4m 151.9m 182.1m 255.8 m 332.2m 356.3 m 377.7Tm
Mineral assemblage (determined by XRD)
Quartz — — — Minor Minor — Minor
Calcite Major Major Major Major Major Major Major
Other minerals Wairakite
(Major)
Major elements (%)
Ca 33 + 2 36 + 2 39 + 2 33 * 2 9.8 = 0.3 40 * 2 37 * 2
Mn 0.3 * 0.1 0.21 £ 0.06 0.3 £ 0.1 0.28 = 0.08 — 0.13 = 0.03 0.33 £ 0.09
Al 0.6 £ 0.2 0.5 * 0.2 0.3 * 0.1 0.6 = 0.2 5 + 1 — 0.8 = 0.2
K 0.13 = 0.08 0.2 = 0.1 0.02 = 0.02 0.09 £ 0.04 0.22 £ 0.05 Trace 0.20 = 0.02
Fe 0.20 £ 0.01 0.060% 0.005 0.19 £ 0.02 0.24 £ 0.01 0.28 = 0.02 0.075% 0.008 0.80 = 0.08
Mg — — — — - — —
Minor elements (ppm)
Au 0.003£ 0.002 — 0.0015=% 0.0005 0.0019=+ 0.0008 0.006=* 0.002 0.0016= 0.0007 0.003=% 0.002
Ag - — - — — — -
As 0.3 = 0.1 0.2 = 0.1 0.5 = 0.3 .6 * 0.4 1.9 = 0.3 0.10 £ 0.05 0.8 * 0.5
Sb 0.15 £ 0.05 — 0.2 = 0.1 0.2 = 0.1 0.4 = 0.1 0.10 £ 0.05 0.26 = 0.08
Cr 2.7 £ 0.6 4.1 0.8 4 + 6 + 1 19 + 6 2 1 14 9
Se — — — —
v 1.8 % 0.5 1 2 %1 4 1 — ~ -
Cs 1.6 £ 0.4 0.9 = 0.2 0.17 = 0.03 0.7 * 0.2 610 +30 0.14 = 0.02 1.0 = 0.2
w - - - - 0.16 * 0.05 -
Sc 0.81 * 0,07 0.10 % 0.02 1.3 *0.2 1.6 % 0.2 L7 +0.3 0.13 * 0.02 19 ®0.2
La 15 + 3 0.9 = 0.6 36 *= 3 52 * 7 3.4 * 0.1 3.5 * 0.6 39 + 9
Ce 26 + 4 0.6 = 0.2 56 + 6 100 +20 7 + 2 4.8 * 0.6 71 + 7
Sm 2.6 * 0.4 0.15 = 0.05 9 1 12 * 2 0.72 £ 0.09 0.8 * 0.2 8.6 * 0.7
Eu 2.6 £ 0.4 0.04 = 0.01 6.1 -£ 0.5 4.8 *+ 0.3 0.31 = 0.09 0.96 = 0.02 3.7 * 0.6
Tb 0.3 *£ 0.2 — 1.8 = 0.2 1.7 £ 0.9 — 0.11 = 0.04 1.2 £ 0.2
Yb 0.6 * 0.2 — 2.3 £ 0.3 2.8 * 0.6 — 0.12 = 0.04 2.0 £ 0.8
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Table 1 {(continued)

Drill hole, 55MAHT-6, 55MAHT-6, 55MAHT-6, 56MAHT-3, 56MAHT-3, 56MAHT-3, 56MAHT-3,
depth 406.2 m 436.3 m 443.3 m 186.6 m 190.3 m 195.9 m 202.3 m
Mineral assemblage (determined by XRD)
Quartz — Minor Minor Major Major Major Minor
Calcite Major Major Major — — — Major
Other minerals Adularia
(Minor)
Major elements (%)
Ca 39 + 2 35 * 2 36 + 2 — — — 30 + 2
Mn 0.14 = 0.04 0.21 = 0.04 0.32 = 0.09 — — — 0.2 * 0.05
Al 0.4 = 0.1 0.8 * 0.2 0.3 *+ 0.1 0.3 * 0.1 0.5 *+ 0.2 0.3 =+ 0.1 0.6 = 0.2
K 0.16 = 0.02 0.84 = 0.03 0.14 = 0.02 0.02 = 0.01 0.16 = 0.03 0.02 = 0.01 0.11 = 0.02
Fe 0.12 = 0.01 0.16 = 0.02" 0.24 = 0.01 0.5 = 0.1 0.34 = 0.04 0.27 £ 0.01 0.19 = 0.05
Mg 0.32 *+ 0.08 — — - — — 0.5 £ 0.2
Minor elements (ppm)
Au 0.002%x 0.0006 0.002% 0.001 0.002=% 0.002 0.004=% 0.002 0.012% 0.002 0.0021% 0.0007 0.003%+ 0.002
Ag — — — — 3.0 * 0.6 — —
As 0.13 = 0.03 0.32 + 0.04 2.2 * 0.8 1.2 £ 0.3 1.4 *= 0.6 1.2 * 0.2 0.3 = 0.1
Sb 0.21 = 0.05 0.06 = 0.04 0.12 = 0.06 6 + 2 12 + 2 11 = 4 0.4 * 0.2
Cr 2.1 £ 0.5 3 + 1 3.8 * 0.3 1000 +200 700 +100 560 +30 110 +20
Se — - — - —
\ 5 * 1 — 7 + 2 3 + 1 — 1.2 £ 0.3 40 +10
Cs 0.4 = 0.1 0.37 = 0.02 0.7 * 0.2 0.7 = 0.2 1.1 £ 0.2 0.8 = 0.1 1.9 £ 0.7
A\ — 0.17 = 0.03 2.5 * 0.4 1.0 £ 0.2 1.0 * 0.2 0.6 =* O.é
Sc 1.3 = 0.1 0.57 = 0.04 3.5 = 0.2 0.48 = 0.03 3.0 = 0.3 0.05 £ 0.01 4 + 2
La 8.3 * 0.6 4.4 £ 0.8 9.7 * 0.4 0.08 = 0.02 0.29 £ 0.04 0.05 £ 0.02 2.8 * 0.4
Ce 9.8 + 0.4 6.5 * 0.3 15 + 2 6 + 2
Sm 1.0 £ 0.1 0.59 = 0.04 1.7 £ 0.2 0.02 = 0.01 0.058+ 0.006 1.4 % 0.2
Eu 0.9 == 0.2 0.16 + 0.03 0.57 * 0.06 — 0.022% 0.002 — 0.57 £ 0.03
Tb 0.15 = 0.03 0.05 = 0.02 0. + 0.2 — — — 0.28 = 0.03
Yb 0.26 = 0.03 0.08 = 0.04 0.5 * 0.2 — — — 0.7 £ 0.2
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Table 1 (continued)

Drill hole, 56MAHT-3, 56MAHT-3, 56MAHT-4, 56MAHT-4, 56MAHT-4, 56MAHT-4, 56MAHT-4,
depth 472.6 m 510.0m 243.1m 245.4m 299.1m 511.4m 581.9m
Mineral assemblage (determined by XRD)

Quartz Trace — Major Minor Trace Trace Trace
Calcite Major Major Trace Major Major Major Major
Other minerals Adularia Adularis

(Trace) (Trace)

Pyrite(Trace)
Major elements (%)
Ca 31 + 2 31 + 2 0.7 = 0.2 27 + 7 34 + 2 39 + 2 40 + 6
Mn 0.8 = 0.3 0.4 * 0.2 — 0.36 = 0.09 0.6 = 0.1 0.2 % 0.05 0.13 = 0.04
Al 0.10 = 0.03 1.0 "= 0.3 0.3 £ 0.1 0.4 = 0.1 0.7 = 0.2 0.1 * 0.03 1.2 £ 0.4
K 0.08 = 0.02 0.3 = 0.2 0.015%+ 0,006 0.12 = 0,01 0.20 £ 0.09 0.03 = 0.02 1.1 = 0.2
Fe 0.54 £ 0.08 1.0 += 0.4 0.26 = 0.03 0.17 = 0.01 0.30 = 0.07 0.28 = 0.07 0.28 = 0.04
Mg - 0.6 = 0.2 — — 0.9 = 0.2 0.2 %= 0.05 —
Minor elements (ppm)

Au 0.0031=x 0.0007 0.009% 0.002 0.002x 0.001 0.0011%x 0.0005 0.003% 0.002 0.0042= 0.0008 0.0014=% 0.0007
Ag - — 0.2 * 0.2 — — - _
As 1.1 = 0.3 13 + 3 1.1 £ 0.2 0.7 * 0.2 0.4 £ 0.2 3.0 * 0.6 2.0 £ 0.3
Sb 0.25 = 0.07 — 9 + 1 0.9 %= 0.2 0.28 £ 0.08 0.3 = 0.1
Cr 110 *+10 120 *20 600 +100 200 +50 54 + 2 21 + 8 50 +10
Se - 0.4 £ 0.1 0.4 * 0.4 — — — —
A% 4 + 1 22 + 5 — — — 4 + 1 14 + 3
Cs 1.2 % 0.4 9 =+ 0.91 = 0.04 0.23 = 0.06 3 1 0.12 £ 0.086 1.6 £ 0.4
W 6.4 * 0.9 — 1.0 £ 0.1 0.3 = 0.2 - — —
Sc 1.3 £ 0.1 4 + 2 0.067% 0.007 0.70 £ 0.02 2.5 x£ 0.9 1.3 £ 0.2 3.5 £ 0.8
La 12 + 2 29 + 6 0.36 = 0.04 2.6 * 0.3 5.6 * 0.6 50 =10 37 + 1
Ce 24 + 4 57 * 4 3.7 = 0.7 8 + 2 90 +20 61 7
Sm 5.7 * 0.8 11 + 3 0.13 = 0.02 0.38 = 0.03 1.2 £ 0.3 10 + 2 5.9 % 0.4
Eu 3.2 * 0.2 4.1 £ 0.4 0.11 = 0.04 0.46 = 0.04 1.7 £ 0.3 46 =* 0.6 2.1 £ 0.4
Th 1.1 % 0.2 1.9 £ 0.2 — — — 1.6 % 0.4 1.2 *= 0.3
Yb 1.7 £ 0.2 4.8 * 0.3 — — — 2.7 * 0.7 1.9 += 0.4
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Table 1 (continued)

Drill hole, 58MAHT-2, 58MAHT-2, 58MAHT-2, 58MAHT-2, 58MAHT-2,
depth 302.5m 324.4 m 366.4 m 420.9 m 422.5m
Mineral assemblage (determined by XRD)
Quartz — — — Major —
Calcite Major Major Major Major Major
Other minerals Sericite
(Trace)
Major elements (%)
Ca 35 x 2 28 * 5 40 + 2 16 + 2 31 + 2
Mn 0.7 * 0.2 0.4 * 0.1 0.4 = 0.1 0.10 = 0.03 0.42 = 0.08
Al — 0.8 = 0.2 0.2 £ 0.04 0.5 = 0.1 0.6 * 0.2
K 0.016%= 0.003 0.44 + 0.08 0.054x 0.004 0.05 = 0.03 0.07 = 0.04
Fe 0.25 = 0.03 0.23 = 0.04 0.18 = 0.02 0.14 £ 0.03 0.17 = 0.02
Mg — — — — —

Minor elements (ppm)
Au
Ag
As
Sb
Cr

Se

1.2 * 0.2
1.8 £ 0.3
0.21 = 0.05
1.4 + 0.3
15 * 6

32 * 4

3.4 +0.8
1 + 2

1.3 + 0.3
0.66 = 0.03

0.0034+ 0.0006

0.3 = 0.2
2 1
9 +
2.0 £ 0.4
4.7 =+ 0.5
68 * 5
100 *10
11 + 2
6.6 + 0.8
1.7 £ 0.8
1.9 = 0.2

0.0023+ 0.0007

0.9 £ 0.1
2.3 = 0.4
5 +1

0.6 £ 0.1
1.9 = 0.2
19 3

22 + 3

2.8 = 0.4
3.0 £ 0.4
0.37 = 0.04
0.5 *= 0.1

0.001+ 0.0003

0.37
1.3
25

0.08
0.7

(S b

0.5
0.1
0.2

0.2
0.1
0.1

+ +

2.1 0.3
2.3 0.9
0.20% 0.04
0.23 0.03

+

I+

0.0035% 0.0008

2.3 = 0.7

0.5
0.2

o o™
o o
+

o
o
B3]
I+

0.03

oy

0.9
0.3
0.1
0.02
0.003
0.02

= =
® o ©

0.55
0.021
0.07

+ + + H+ M

I+
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BEBEMEATEEIC L DT 5 T & TE B,

HERETABRGELE E35)

BEEEREL, 1om WA > ERKCESEL, &
JzF Ly 2EBHAL . dETFRERZIBARTA
5T JRR4, T X1 7RUKEE CIT-7. [HE-
FHREOARGRRHI R s RE, B iR L,
BEA»SHEEBEIN S ¥ A7 b VERIET 53E

oy

BT RACEDEES AR 12 D D BERF O INERIC D> W TER
THMENEL, BRLALTRTXTORBEEHRE
Th3. v ROMERTLNEREAEETERBVT
Ortec -8 Ge (L) ¥EARMBEHVTITVL, ¥
%813 Nuclear Data #:%! ND 65 S B = oHes
ZMEA L (AR, 1987).

4. & W #

S

FBEPEFBEM AT ORR, &, 8], R, 7V

B3E &L E OFERREHR. Au=10 ppb OFEKIE Au<l0ppb

FEY, CBROFIHEXLEEZEL 2FBOTRICOVT
EEREIEONL. B1E F2RIIAXOAM T T7H
SEZHAEOSTE (EeK, 1987 Ttbb. Eilo

SRR X RER I L B EMEE R U .

Hok HBRLEREO Au, Ag HHTE

Table 2 Gold and silver contents of the samples
which were treated with hydrochloric acid.

Sample Au (ppm) Ag (ppm)
55MAHT-4, 302.5m| 0.013 £0.008 —
55MAHT-4, 304.5m| 0.008 *+0.004 0.11+0.04
556MAHT-4, 309.5m/| 0.005 *0.004 —
56MAHT-3, 156.4m| 0.030 *+0.010 2.5 0.9
56MAHT-3, 247.0m| 0.0022=+0.0003 0.4 £0.2
56MAHT—, 277.0m| 0.006 *=0.002

DREBIDOFELEHK GIMAHT-2 523 7 OHEEERL)
Table 3 Comparison of the average chemical composition of the samples containing
more than 10 ppb gold with that of the samples containing less than 10 ppb
gold (excluding the samples from the 53MAHT-2 drill hole).

Average composition of | Average composition of | Average composition of
Au=210 ppb samples Au<{10 ppb samples all the samples Crustal average*
(n =10) (n=42) (n =52)
Ca 21 % 28 % 2T % 4.15 %
Mn 0.10% 0.25% 0.22% 0.095%
Al 1.1 % 0.73% 0.80% 8.23 %
K 0.23% 0.23% 0.23% 2.09 %
Fe 0.17% 0.256% 0.24% 5.63 %
Mg 0 % 0.17% 0.14% 2.33 %
Au 136 ppb 3.03ppb 28.7 ppb 4 ppb
Ag 0.96ppm 0.00ppm 0.19ppm 0.07 ppm
As 4.1 ppm 1.2 ppm 1.7 ppm 1.8 ppm
Sb 4.6 ppm 2.4 ppm 2.8 ppm 0.2 ppm
Cr 130 ppm 110 ppm 110 ppm 100 ppm
Se 0.34ppm 0.02ppm 0.08ppm 0.05 ppm
v 3.8 ppm 5.6 ppm 5.2 ppm 135 ppm
cs 2.1 opm T g (18 pomr™ 5 oom
W 0.45ppm 0. 59ppm 0.56ppm 1.5 ppm
Sc 0.58ppm 1.3 ppm 1.2 ppm 22 ppm
La 1.4 ppm 17  ppm 14 ppm 30 ppm
Ce 1.8 ppm 29 ppm 24 ppm 60 ppm
Sm 0.22ppm 3.2 ppm 2.6 ppm 6.0 ppm
Eu 0.10ppm 2.1 ppm 1.7 ppm 1.2 ppm
Tb 0.0lppm 0.51ppm 0.41ppm 0.9 ppm
Yb 0.04ppm 0. 74ppm 0.60ppm 3.0 ppm

¥k

: Abundance of chemical elements in the continental crust (Taylor, 1964).
¢ excluding the value of 55MAHT-6, 332.2 m sample.
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HEAE-EELARKRCBY 2 (% - HRAROBELST FT @d)

Au DA E G BEAREHIET 0 GRERALT 2
9 %. PIFE L)-740 ppb, EEMIKTIL 0-12 ppb @
FiBHIcH 3. As ODWEIZEAREFHIE T 0-44 ppm,
EEHIER T 0-13 ppm TH Y, Sb iZEHIC 0-29 ppm
*U 0-12ppm TH 5. EWMASEIE Al 25 0-6% KU
0-5%, Ca %% 0-40% KU 0-40%, Fe #50-2.2% KU
0.06-1.0%, K 28 Trace-3.2% K U Trace-1.1%,
Mg #% 0-3.0% KU 0-0.9%, Mn »° 0-1.0% Kk T 0-
0.7% Pl Evwdh s BEARBHSOME, SEHEOMD
ETdh 5) OfHIcH 5.

X SR AT T & 2 E R LSRRk & FRSME
DRAERBBUREAUTHELEALSL. KL X
& BRIHER XS F 0 E BV, BEOM I
RTF a5 Y TEORET Al SHRIESNBATS
X BB AREFETRRNTERVIESNS S, 1,
b o HRE hoRe—IPER U cEE b, 5
ThaEaP, BREEORS BWIEYNETERREALL
BACOHEOA—BIMIMECDR/LEELONS.

SRR EOFYE BB Z2EHITLD, 53
MAHT-25 3 7 OEERAT 2) ZHIETEAME &
43&, Au, Ag, Sb, Ca, Mn OSLREEEILRMAE
s HRARDICEEL TV Ebhb (B3R
Zoft, Cs (14ppm) DEDEF WY, 55 MAHT-6 5,
332.2m DOFEKD 610 ppm LBD THWEERT 12D
T%5. 55 MAHT-6E® 27 T 332.2m DFEK%H
Wiz 11 OEEIZ 1.0ppm TH Y, fiOF<XTD
AT EEHTH 332.2m ORABORIEHVER 35
ppm T, 332.2m OREBERELBEVEER > &M
bbb, 332.2m ORKRIHRA, HEOMIHEME
40% BE) DI 41 554 b EZATED, Cs o
FIRBGAENTWE HDEELLNS. Cs 228
THBERNVTA P O{LFEHERETA5H4 1+ D Ca %
Cs THEIMA LD LHEUL TV EH, X BREH 5~
YHBEEE EL, XEBREHF - bR SEE
VYA D OFRERERSNTORY., 74584 b E2E
ET53RKFRB 12720 THY, T0 332.2m OFEK%E
i Cs OEHEEIL 2.8 ppm &8 5.

5. EAH-BEMBICEFSE205H

AR ORE = 7 TIREOEEH 10 ppb B
FobonE, HicEE ppb OBESEHLNS
bOnH B, i, BAREFIROIREMRE ] 2 H o
ThHbEHEEZONS. —F, RERIMETIRE
EAEDRE T ppb DT TH YD, ERcBVWTLE
BEEEMLEV. FT - BA Q98D & HRiBY

THE - FEADEEHA T SHERI U HENEOE
B LT AEEER L), E#EavicBuT
b AEE L R3HFEAZ R BRTEH 10 ppb BLEKRH
EhicbokzhThl>FoLhiRv, Cof, 7Y
2 M SVE+RE+EVEY) v 4 ROAEBEE
A OHYHEY T4£% 10ppb PEED SO ZNTE
N1RK-s2°b5. DAL, 7YVRINNVAEEVE

Joir4 b E2ESULEE G3MAHT-25, 516.8m) i,
BRI IR TR L 7 ATREMEA & 5. 54 MAHT-3 5,
64.6 m THRH S 0 BRREEEG OARERE I S i
ERTVIEVY, ERERE B cHEa 7 X0
W B EWHA (Seki and Okumura, 1968) &
BAEEFELTBD, SREERLTVWELIEAR
V. ThS 2RBEASE - FROIROFEEDZ Ll
THELTBY, KEOHIKIMEEE L fgklkE Bk L T,
Buk L S & ORFIRE ISR B VWERETH -
lEEZILNS.

Ag/Au ticBIL Tk, BRHEBRLT OREBEER
REBEh o, Au, Ag HHOERBENESL
feEBRERLERN OSITE GE2R) 2&5HTI13
e -7, 2RI, AROBRELMELEZAET

LB EHWTIERLEI LD HFRAEBRELEND Au,

Ag AWEERLEBDTH S, ThoD5b, BAH
YRR O T 7 T Ag/Au 2 69 RBETH D,
EAFHKAOE E BB h—HKLTVWE. —F, TFE
BT} Ag/Au Hid 100 22 TV 3.

6. STRREDIAREMR

& LT R E OMEBRER AT L SR TR LA
Auz10ppb DRk & Au<l10ppb ORKHZH T, %
NEND TNV — T D>V TERITLRIEBEOTEEHEL
Tl BE3R). &5, Ag® As 3 Au LIFOD
HHBEAND B2EELS. Au & Se i HIEOHBEINED 5
nan, lrofExRR5EG L5 Ag & Se OIERIM
BROFMBEOWERbLNSE, Ag & Se ldFv=viks L
TETA2HDOLETEENS. Au dt Ag, Ag & Se D
EOHEEM S Au & Se OHBEMEGHELZbDEE
Zohb, £/, Sb b Au LFWIEEREREH B LD
Thb. —H SLFIFCRIBOMESLY, 4V
VY LESBEWEOHEBEND S XSRS, BT
FRABAODRICIATh TR D ERSh, HiEA
O (Ca BE SHTFLROBEEIZIECHEMNDH 5.
Mn i Ca O£ VERTOARIEHE N, Ca EIED
LS 5. TR, HRAD Ca v +2K1%5H
Mn BEZX|ATVWELHTHEEEZELIONS.
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WEHREFARGEGE LS IS

7. HIERHR

AW <Tid La, Ce, Sm, Eu, Tb, Yb ® 6 DDF L
FrRoERBENLE LN EEIhik2EBOoFE
% Leedey 2V F54 + O (Masuda et al., 1973;
Masuda, 1975) TH#EIL L 72-¥ % — v (Masuda-
Coryell v » 1) 2#F 2KIic/Rd. HRRIE BF
T) EAD T, Eu DIEORENRED SN E. Hr DR
BOERMED» L OBBLRRIL Yy —vPELNE. T
DO Eu0REIZ, BEO+3MHDO S DOMIC+2 D Eu
BEET BLDIESTSEEEZ 505, Kerrich and
Fryer (1979) i Fe O +24i& +3 Dt E Eu OfF
» 5, Dome $SMELAERORT Eu OIEORE 133,
KBk OBITHEERT, LERMNT . ERAT-HEE
KRicBOTH, Bukidh O Eu 0K HETH
RBETCH2MlE LTHEEL, FEaD Ca 2EB#]T
BUELTIEOERESELLODEEZ OGNS,

—7, BRUBZLEEIN38EAD REE /v — v
3, —f#ic BEu OIEOREART (HlZ1E, Schnetzler
and Philpotts, 1970 ; Nagasawa and Schnetzler,
197D). = oFERE &5 Eu*/Eu® BREL RS
7Y, ZOEMPREITHERBECLIOREL LB LE,
NEERTRINTVS (Drake, 1975). RIHLREE
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E
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]
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&

0.1 | 1 1 | i

La Ce SmEu Tb Yb

2 2EMOPEF IR s — v
Fig. 2 Average REE pattern for all the vein samples.

BEETOREAWBKBREERIGLT Bu RED
REE #s#ukicfitima s &, HRks 5 A% « HRENRK
¥ Bu DIEOBREART LIS, LhL, BARE-
WEHEICBWT, SLCHiT 385072 ES A b
fLicht > TRER EBROSIESIEE & T 5L, O
7ot R L B LBUKBERNDHS BEHTE 5.
53 MAHT-2%5® a7 R 2 <3, REE
Ny - BEOMOSD LIRS TWE (EIRD.
ZZTR EuDRERRLLT, »bDIC Ce DEED
BESZEHONE. 0T ER, ThooE2RHS
B BUKIBIR DS BAL TH - - T E AR T 3. TDa
TTRAEERIZEEAERONT, SESH L 25k
bHBEEHIRE 7 ) 2 s NV EOEBT AERMTH 5.
WFRORER BBV TS Sc 11 %R 5ppm) & V
(30 U 140 ppm) DEENE L, 03 7 2E0OTY
f& (Sc:1.2ppm, V:5 1ppm) &HNTHLME
L-oTW5,
AKa7ETBCB T AREOLER, A2 94 VEE
EEKRETHIHEATHY, tioarclohsror
SAMEBRADOABYL GFEA, E). TD53
MAHT-2 538 12 AT SRR O FE 5K 2km IChLE
L, BAB-EEHKROECH B EELLNS. T

100
[:
513.3m
10
2
€
6
£
(8]
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E 1)
&
(V) | - ' !
LaCe SmEu Tb Yb

HIX 53MAHT-2 5 a7OR/TEIR Y —v

Fig. 3 REE patterns for the vein samples from the
53 MAHT-2 drill hole.
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EARF-EECARKRICB Y 243 « HEAROBIHLIT GRT @)

D & S5 BFFTRLBK O TS IS <, fil
| OEE (AEBRRICECERMTAE) oRAikD,
Bk BB B - b0 EEZ 5N B, M
OHEHIC LD, 53MAHT-2 5 7 7 Rk BEAT-T
EBKRICBI BMEERLTOWEWEEL, To{k¥
SFEERA L TERT B L& L.

8. & =

B o FIEAIROSLIIHAR & Bk 3 OERRI R
AU BICRATEBDT VS, £0FE @OEL -
HEKRC 53 MAHT-2 837 0RRER) £AHE,
HRAOBHTHE L 2 nEFNOREELE 4 RIR
7. TOREBAE, FEAUAOSEHOEEINEORE
B lTwiRowoT, flAdAR, FRGEESRO 7
W=FRTRTFas ) TEREETZHDELEBVLHO

LEESATVS, REZ HRFBAERLBEOSEE
BEV RS, BAROGBAESEBVRED S
V=7 TEOBENSV. Thit, BAEBGEESR
FPREE (B4 MAHT-3, 64.6m) IKEEEOLMRE
ah, PHEICKRELESLTVWELDTHS. Fi4HE
DEDF— 5 22FRMERICFa Yy P LEFE AR, <
OFEE (FFo xH) OoRFEEEZRLTVWE. £IT,
ZOEHOBEERAT B &, ARAERLERHOLER
33 5ppb &7 D, AEE - BABAERSEB
WY 5ppb UTFLAEERTVRY, EEL
3. —h, Ak FRLEESHCRESOBENR LN
2500 AR, F4R).

FEF - BA (198D 3, BAREEMROAIEE FEAH
EETIE 20T, MELSHCEETIEEE, B
WITRFEY BRE & A TR OBEEN A LA R

BAR AE- FROEASCEOFEEMK (53MAHT-252 7 OREER )
Table 4 Average chemical compositions of several kinds of quartz-calcite
assemblages (excluding the samples from the 53MAHT-2 drill hole).

Quartz Quartz+ Quartz+ Calcite
Calcite(Ca<t30%) Calcite(Ca=30%)

(n=6) (n=9) (n=19) (n=18)
Ca 0.28% 13 % .3 % 4. %
Mn 0 % 0.08% 0.26% 0.32%
Al 0.62% 1.72% 0.41% 0.78%
K 0.23% 0.41% 0.22% 0.15%
Fe 0.48% 0.18% 0.24% 0.24%
Mg 0 % 0.33% 0.13% 0.10%

(5.2 ppb)*
Au 128 ppb 13.6 ppb 29.0 ppb 2.9 ppb
Ag 1.3 ppm 0.08ppm 0.06ppm 0 ppm
As 2.0 ppm 2.3 ppm 2.1 ppm 1.0 ppm
Sb 12 ppm 6.6 ppm 0.83ppm 0.07ppm
Cr 520 ppm 180  ppm 42  ppm 14 ppm
Se 0.13ppm 0.12ppm 0.11ppm 0.02ppm
v 2.9 ppm 3.7 ppm 5.3 ppm 6.7 ppm

( 2.5 ppm)**

Cs 1.7 ppm 70  ppm 1.1 ppm 2.5 ppm
W 1.0 ppm 0.78ppm 0.61ppm 0.25ppm
Sc 0.82ppm 0.53ppm 1.4 ppm 1.4 ppm
La 0.34ppm 2.0 ppm 19 ppm 19 ppm
Ce 0.50ppm 2.9 ppm 34 ppm 31 ppm
Sm 0.13ppm 0.29ppm 3.4 ppm 3.7 ppm
Eu 0.04ppm 0.21ppm 1.7 ppm 2.9 ppm
Tb 0.0lppm 0 ppm 0.50ppm 0.66ppm
Yb 0.0lppm 0 ppm 0.80ppm 0.89ppm

* ! excluding the value of 54MAHT-3, 64.6 m sample.
** 1 excluding the value of 55MAHT-6, 332.2m sample.
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| T T
Quartz e e ® ® x
Quartz+Calcite P ® 2, o 8
(Ca<30%)
@
Quartz+Calcite o o fg o o o .
(Caz230%) S 8o
@
Calcite g 88%80 00 o
e ©
| | A
1 102 103
Au (ppb)

SAN AE - FRAHAE T EOLONTHE (G3MAHT-2%53 708K 2®R ). XHIZ 54 MAHT-3, 64.6m 0%

BeRy.

Fig.4 Au content of several kinds of quartz-calcite assemblages (excluding the samples from the

53 MAHT-2 drill hole).

FElLk., TORR, BEMSEcHEmoBE ChRHmiL
PORENNS L, MEMBELTVS) PHEEShE
Helcid, msEEIoEE (FEED &L o T EER
ERTIH S IS -t —4, ESEPEWICRET %
HETR, BRAERF—-ITENTNSBEH LT ED
HREN., APIETR, TEMROLGE - FRAEE
HElo> b, mEYsEECRHLLEEEZ SNV
REEMED 5T LERRIEE L. ThioEl (v
TUHEVSEELFED) bEIKEFIRTRIARE-
HRAEESRECAELTH 54, choi2BRAThE
G o HEAOEYRIEE I L 2 & 0BT —BE
VDD EEZ LGNS,
ERHTETE, Ca & Mn BAHBAOERIIZEL
FILTWBEY, Al K BAE, FRGORLE K
BfRic, 7Fa25 ) TRBEEOFRECLELAINS
WMERS TR TR, TR (La, Ce, Sm, Eu,
Tb, Yb) WHEADEZVEEICEBEL T, Vg
FA#oER»ED >0 5. —4, Cr, Sb, W ZAED
ZVRETEEBETHS. Ag, Se & Au LIEDOHEBEN

BB T EERBNY, BENCIAROTBD SNBHHK

WEELTWVWS. As i3 Au SIEOHBENS 358, 4
HEBRLAEOEERRAD SNV, Cs id Quartz
+ Calcite (Ca< 30%) OESZEH L TW 325, 55
MAHT-6%, 332.2m HAHOEECL3bDTH 5.

x : 54 MAHT-3, 64.6 m sample.

CORPOBEERAT S EEHEMEIR 2. 5ppm £
M OSEYHAEE OFIE & R OE L5 5.

9. 8 VY IC

AE - HEAROCEMER, RcHIELHRPZ ofth
OHBTROBES 1 DOBKRKODVTHRSE LT
&0, S ETRODTEP T NZ O ORRRO—IHEA
oMok, Lal, £oFEIK>LWTRIKRE L
TARETH 5. TXNGRRERED & LTHGHEo#E
AR L T 2RO TUNEERICZ Ve, Ishihara,
Sakamaki et al. (1986) X EG+HEHEBEEHOOSE
BEBEFAN. CoBER, EMETRERSOSER
BREL, SREksEAToLEME L TBkFO&
BEL2EDIERELVEEL. 72, BXGRKT
I EERIL OB R AR 0% (CDT) RHikTHY,
WEOD< /S <EEEZRERLTW3 & L (shihara,
Sakamaki et al., 1986). EBATHIKR TR, BFE R
REREFIZE I & D SEALBUKIAR O RIS S RKAKERIR T
HBEEZEZONTOVEY, DEO=IZKMEALTY
7oA fedEldH 5 (Matsuhisa et al., 1985). SEAFHL
Kitic B3 BERADOY ¥ 2 L—v 3 vFEB (Mori-
shita and Kodama, 1986) ic &k % &, SKARE A RS
HEEHIHTO< 7~ 0 LRI & » THE U - AR5 HE
INTHY, FOEEBRILTEBKROEEE T OBAE
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BRI RDBCENTES. ARIEFH (1985) & Ishi-
hara, Kimura et al. (1986) B HAOEREH O &
EHBEBEMEATIC XV HE L, BSSLREREHD
HDF & VHHERDO DX Y EEARNE VT EERL
7o, ThiTk B &, BEER~ 7w b SRHs &I
BU~ 7 <wKO—EHRAREFIIR DI/ LBOKRITBA L
oS E Z 50BN, BUk-AAMTOTLROBE
BEES NI TIREL.
COMEORRDOAROER>F B0 IC BRI L
{ITb TV A HBRE 0L T, SRALE
e B 3 EBEEOLEATESEE CHS P I AE
BRETHE. 51, L0EROERBBLABELII
nhid, BkROMER I TR BETEOERIK>L
THFBRTEARENES b LN 3.

OB AWIEABD BNy, HETEEREERTER
KREESOXFEMFEEFTL, XBEIN. Tk, F
IFERERFE TR PR K G . BREN Y
W), NBHTFRICBIHERCE - 72,

ARRCAV R RSB ERTEMOHMIc L EF
EBEOoRUCHBHRENMERSZHRPER L 25D TH 5.
BRI L TR, ZHSEAREFILED 05 % st
RIS o o TSN, BARETIIEREREZE
Fric B8 3 HEKRERTF IR E € v & — OIEFH
WHROE %2 7. WEREFEARERRICIERE
FATHISBYELRTEV ., DEoF A ICEREHH LTS
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