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Abstract: Mode of concentration of eleven metals (Au, Ag, Hg, Sb, Cu, Pb, Zn, Fe, Mn, Ti,
Cr) in Hokkaido is considered on a view point of mineral resource estimation. Using compiled
data of co-ordinates and amounts of metal production of all mines in Hokkaido, distribution
maps of each metal concentration are illustrated by a computer-aided program. Characteristic
differences in mode of concentration of each metals are analysed according to the age and site
of deposition, as well as associated igneous activities. Au, Ag, Hg, Pb, Mn and Cr are much
more concentrated in Hokkaido than the average concentration rate in Japan.
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Fig.1 Metallogenic province of Hokkaido (Bamsa, 1977)

A 1. Late Paleozoic Matsumae-Kudo district. IT-a: Mesozoic central Hokkaido district. II-a— (1) : Kamuikotan Belt. II-
a—(2): Hidaka Belt. II-a—(3):. Tokoro Belt. II-b: Mesozoic outer Chishima-arc district.
B [III-a: Neogene Tertiary western Hokkaido district. III-b: Neogene Tertiary northeast Hokkaido district.
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symbol | Au Hg Cu Pb-Zn Fe Mn cr
big >50t  >3,000t  >100,000t  >1milt >500,000t 500,000t  >40,000t
small >1t >300t >10,000t >20,000¢  >100,000t  >10,000t  >10,000t

#Lili4 (Mine names), 1 : &E (Motokura), 2 : Jtf (Hokuryu), 3 : + v (Sanru), 4 : EF B (Ryushoden), 5 : TJII(Shimokawa), 6 : {BD k
(Numanoue), 7 : ¥ D% (Konomai), 8:JtoE(Kitanoo), 9 : #2 (Tokusei), 10 : EJJ (Kokuriki), 11: 1 + &% (Itomuka), 12 : AEHAMRE
(Hattayahata), 13 : H3 (Nitto), 14 : %7 H 3 (Shinnitto), 15: /M (Hatta), 16 : A7 (Inakuraishi), 17 : XL (Ohe), 18 : FHE(Teine), 19:
#3] (Toyoha), 20 : #&(Todoroki), 21 : B'E (Kunitomi), 22 : {412 (Kucchan), 23 : Tk (Chitose), 24 : X% (Ogane), 25 : #$%F (Shizukari),

26 : €V » (Pirika), 27: # » 7 (Meppu), 28 : Efifk#k (Kunnui satetsu), 29 : 76 # E (Hanaokatoyotsu), 30 : AZ (Yakumo), 31 : RS
(Sunahara satetsu), 32 : KB (Taisei), 33 : FiEPI%b#k (Shirikishinai satetsu), 34 : kEf (Katsuraoka), 35 : - (Jokoku), 36 : &3 7l (Ima-

iishizaki), 37 : ¥ & (Oshima)

Fig. 2 Distribution of important metal mines in Hokkaido. (1) Geologic boundary represents Paleo-Mesozoic system. (2)
Mines are selected according to metal production listed in the above table.
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Table 1 Production of metal elements in Hokkaido.
Q: Quaternary, T: Tertiary, M: Mesozoic, P:

Paleozoic
Abashiri Kushiro Asahikawa Sapporo Hokkaido
Au (Kg)
88,249 (0.6) 286 51,824 140,359
— — 90 17 107
T 85,104 — 196 51,807 137,107
M 3,145 — — — ,
P J— — p— — —
Ag (v
1,385 — 27 2,586 3,998
T 1,350 — 27 2,586 3,963
M 35 — _ — 35
P J— — — J— J—
Hg ()
Q 4,273 84 132 3 4,492
T 4,267 80 132 3 4,482
M — 4 — — 4
P J— _ P — —_—
Sb (t)
— 19 — — 19
Q N — J— J— —
T J— J— — J— J—
M — 19 — — 19
P J— —_ _— —_ J—
Cu (t)
161,152 5 1,554 108,007 270,718
T 5,070 — 1,554 108,007 114,631
%\)/I 156,082 5 — 156,087
Pb ()
N 9,0 — 16,858 417,620 443,486
I\T/I 9,008 — 16,858 417,620 443,486
P J— — _ — —_
Zn (t)
Q 46,973 — 12,941 1,184,860 1,244,774
T 6,838 — 12,941 1,184,860 1,204,639
l%/[ 40,135 — — — 40,135
Fe (1000t)
227 15 — 7,608 7,850
21 15 — 7,456 7,492
— — — 152 152
M 206 — — — 206
P _ — — J— —
Mn (t)
5,651 1,808 16 3,115,845 3,123,320
% 1,696 — 1,162 2,858
5,651 — — 3,107,639 3,113,290
M — 112 16 — 128
P — — — 7,044 7,044
Ti t)
5,991 — s — 5,991
Q 5991 — — —_ 5,991
T p— J— — J— J—
M J— — J— J— J—
P —_ N J— —_ —
Cr )
— 4,280 8,027 133,012 145,319
% - — 7,952 — 7,952
11;/[ — 4,280 75 133,012 137,367
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Fig. 3 Proportion of metal production of four districts.
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Fig. 4 Examples of computed illustration of metal production.
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Fig. 5 Distribution map of metal production for Au-Ag-Hg. Numbers on contour represents log-normal division between max-
imum and minimum production of each metal.
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Fig. 6 Distribution map of metal production for Cu-Pb-Zn.
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# 7K Fe-Mn-Cr OHER(LEMNSHRE
Fig. 7 Distribution map of metal production for Fe-Mn—Cr.
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Table 2 Metal production and concentration rate compared to the average in Japan.
A Abashiri Kushiro Asahikawa Sapparo Hokkaido (Tar th?£2le8 6)
(ppm) 13,920 km? 22,726 km? 15,226 km? 26,589 km? 78,461 km? 3.7 %105 km?
1.9x10% ¢t 3.1x1014¢t 2.1x10%t 3.6x1014¢t 1.1x10% ¢ 5.0x10%5 ¢
Au 0.004 1.2x10-4 4.9x10-10 3.5x10-7 3.6x10°5 3.3x10-5 3.1x10-5
Ag 0.007 1.1x10~¢ — 1.9x10-6 1.0x10-¢ 5.4x10-5 3.4%x10-5
Hg 0.08 2.8x10-4 3.4%x10-6 8.0x10-6 1.2x10°7 5.3x10-5 1.7x10-8
Sb 0.2 0.0 3.1x10-7 — — 9.0x10-8 7.0x10-5
Cu 55 1.6x10-5 2.8x10-10 1.4x10-7 5.5x10-6 4.6x10-6 2.3x10°5
Pb 13 3.7%x10-¢ — 6.3x10-6 8.9x10-5 3.2x10-5 2.0x10-5
Zn 70 3.6x10-6 — 9.0x10-7 4.7x10-5 1.7x10-5 3.0x10-5
Fe 50,000 2.4x10-8 9.6 x10-10 — 4.2x107 1.5%x10-7 2.7x10-7
Mn 950 3.2x10-8 6.2x10—° 8.2x10-1 9.1x10-6 3.1x10-6 7.1x10-7
Ti 4,400 7.2%x10° — — — 1.3x10-9
Cr 100 — 1.4x10-7 3.9x10-7 3.8x10-¢ 1.4x10-6 1.1x10-6
A: abundance in the continental crust (ppm)
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Fig. 8 Diagram showing concentration rate in 4 regions. (modified after Tarsumi, 1986) A : Hokkaido ©O: Japanese Islands

x: North America @: Upper continental crust
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