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Abstract: Cretaceous granitoids of the Kitakami Mountains and Abukuma Highland were
analyzed for Cu, Pb, Zn and As by atomic absorption method, and S by combustion-infrared
absorption spectrometry. Granitoids of the Kitakami Mountains occur as small batholith and
stock in non-metamorphic terrain and belong generally to the magnetite-series, while those of
the Abukuma Highland are extensively exposed in metamorphic terrain in the west and non-
metamorphic terrain in the east, and belong mainly to the ilmenite series. Besides these
quartz>K-feldspar (calc-alkaline) series rocks, stocks of K-feldspar>quartz (alkaline) series
rocks occur very locally in the Kitakami Mountains.

Copper contents of the granitoids are distinctly higher in the Kitakami Mountains than
in the Abukuma Highland., whereas zinc contents have little regional variation. These elements
decrease with increasing the differentiation index. Lead on the other hand is low in the Kitakami
Mountains, as compared with the values of the Abukuma Highland. Correlation between the
lead contents and the differentiation indices is negative in the Kitakami Mountains but positive
in the Abukuma Highland. Arsenic is extremely low in the Abukuma Highland. The element of
the Kitakami Mountains has poor correlation with the differentiation index and any given com-
ponents.

Sulfur contenst are highest in small stocks related to ore deposits, i.e., mineralized stock.
Among unmineralized plutons, K-feldspar>quartz series stocks are generally enriched in
sulfur. If batholithic units of quartz>K-feldspar series in the two terrains are compared, the
magnetite-series Kitakami rocks are more depleted in sulfur than the ilmenite-series Abukuma
rocks. Sulfur is contained more in mafic rocks than in felsic rocks. Averaged values of the
studied elements are more or less similar to those reported from other regions of the world, except
sulfur (see Table 4). The sulfur contents of granitoids appear to be overestimated in the past.
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K-feldspar>quartz series
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Distribution of major granitic plutons and
locality of the analyzed samples in the
Kitakarhi Mountains. The sample number
is shown by the last 2 or 3 digitals.
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Analytical results for copper, lead, zinc, and arsenic in quartz > K-feldspar series and K-feldspar >quartz
series granitoids of the Kitakami Mountains.

Pluton Sample No. Rock type ]()%I)' (pglxil) (pI;?n) (pf)l:n) (pg;)
Quartz > K-feldspar series pluton
70K-183 Biotite-hornblende quartz diorite =<40% 40 12 118 1.4
70K-185 ditto 46* 12 11 65 2.1
T 70K~-187 ditto 50% 18 10 60 0.8
Senmaya 72K-14 ditto 54* 4 11 60 0.8
70K-186 ditto 57* 8 11 57 1.8
72K-10  Biotite-hornblende granodiorite 66* 11 11 53 1.0
70K-47  Biotite-hornblende quartz diorite 424 77 14 92 6.3
EE 64504(431)  ditto 44.5 106 14 84 6.3
Tono 70K—49  Biotite-hornblende granodiorite 62.1 15 11 59 1.0
64008(425)  disto 62.6 28 12 57 3.1
70K-79  Biotite monzogranite 83.0 7 16 29 2.3
EEW
Goydsan 64552(428)  ditto 65.1 19 9 57 1.0
70K-87  Biotite-hornblende granodiorite 46* 7 9 70 1.8
ilg::| 70K-85 ditto 54%* 9 9 . 78 1.8
Yamada 70K-88  Hornblende-biotite granodiorite 59% 6 10 71 1.0
70K-146 Biotite-hornblende granodiorite 67 8 9 72 4.4
70K-107 Biotite-hornblende quartz diorite 45% 7 11 65 2.4
70K-105 Biotite-hornblende granodiorite 58* 12 10 68 4.2
g 70K-140 Hornblende-biotite granodiorite 63* 7 10 67 0.9
Miyako 70K-108 Biotite-hornblende granodiorite 65% 16 13 63 2.4
70K-113 ditto 66% 20 10 58 2.4
70K-114 ditto 70.1 5 12 51 1.1
70K-141 ditto 72% 16 10 60 1.5
70K-132 Hornblende-biotite quartz diorite 43% 3 12 60 1.0
70K-122 Hornblende-biotite granodiorite 50% 4 10 59 1.2
g 70K-134 ditto 51% 2 8 44 1.0
Tanohata 70K-124 Biotite-hornblende granodiorite 52% 5 9 62 2.1
70K-131 Hornblende-biotite granodiorite 61% 3 11 53 0.9
70K-129 ditto 72% 21 12 58 1.6
FEE
Hashigami 71K—-234 Biotite-actinolite granodiorite 80.7 2.5 3 33 0.6
K 70K-97  (Biotite-) actinolite gabbro 23.9 42 15 91 4.1
Oura 70K-96  Hornblende-biotite granodiorite - 81.1 10 5 29 2.8
70K-94  Biotite aplite, dike 93.5 4 6 14 1.0
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Pluton Sample No. Rock type ?%I)‘ (;:;;n) (pI;))?n) (p%)?n) (p?)in )
70K-99  (Biotite-) actinolite quartz gabbro 35.5 51 19 115 1.2
=% 70K-104 Biotite-hornblende granodiorite 66.1 9 9 66 3.2
Omoe 70K-103A (Hornblende-) biotite granodiorite 80.7 3 8 29 1.0
70K~-103B Biotite granodiorite 82.5 5 5 34 1.1
70K-100 Biotite monzogranite 83.4 4 7 27 0.7
K-feldspar>quartz series pluton
71K-339 Biotite-clinopyroxene gabbro 41.8 92 20 102 L5
71K-341 Hornblende-biotite-clinopyroxene 39.7 114 20 89 3.6
gabbro
H#E 71K-806 ditto 40.6 92 21 85 3.5
Hinomiko 71K-338 Olivine-biotite-clinopyroxene 47.0 141 19 94 1.0
gabbro
71K-807 Actinolite-biotite-hornblende 68.7 15 13 62 1.2
quartz diorite
71K-343 Biotite-hornblende quartz diorite 69.7 7 13 54 1.4
Mineralized stocks
71K-208 Clinopyroxene-actinolite gabbro 29.8 30 13 76 2.1
71K-207 Biotite-actinolite granodiorite, dike 73.8 94 6 27 5.2
70K~-66  Clinopyroxene-actinolite quartz 74.3 48 11 31 1.0
diorite
HRé& 71K~-214  Actinolite-biotite granodiorite 75.0 33 9 43 1.1
Akagane 71K~-218 Biotite granodiorite 76.4 15 11 61 1.1
71K-228 ditto 76.6 4 11 70 1.1
71K-211 (Hornblende-) biotite granodiorite 73.9 8 14 63 2.4
71K-222 Biotite granodiorite 78.6 226 13 46 3.1
71K-220 Biotite granodiorite porphyry 82.0 2 10 46 8.0
71K-223  ditto 836 18 15 71 5.0
=5
Déba 71K-205 (Biotite-) hornblende quartz diorite  37.1 33 12 93 1.0
i E
Sanya 71K~233 Hornblende-biotite-granodiorite 72.6 10 8 58 0.7
BE 64568(429) Hornblende-biotite quartz diorite 56.8 7 9 72 1.6
Ganidake 64549(427) Biotite-hornblende granodiorite 66.8 53 11 43 3.4
K H % 70K-128 (Hornblende-) biotite monzogranite  80.3 12 11 37 0.9
Otanabe 70K-127 Biotite syenogranite 92.4 4 11 15 3.2

* KO GHER»OIERE LicE

— 447 —




HEREFABRGENSE £ 9%
E2F FMREEBOEREHOIWTHESR

Analytical results for sulfur, copper, lead, zinc, and arsenic in quartz > K-feldspar series granitoids of the

Abukuma Highland.

Sample No. Rock type

D.I. S Cu Pb Zn As
(%)  (ppm) (ppm) (ppm) (ppm) (ppm)

Western zone

68A—12  (Biotite-) hornblende gabbro 19.6 1280 65 16 84 0.2
2 68A-1 Hornblende-biotite granodiorite, 53.0 70 23 17 121 0.3
schistose
3 68A—4 (Hornblende-muscovite-) biotite 77.6 20 5 8 32 0.5
quartz diorite, sheet
4 68A-36  Hornblende-biotite granodiorite, 63.4 70 15 14 77 0.5
schistose
5 68A~41 ditto 64.7 90 12 17 77 0.5
6 68A~25 ditto 67.9 130 16 15 80 2.2
7 68A-37 ditto 71.1 40 8 16 78 0.6
8 68A—40  Hornblende-biotite granodiorite 72.8 20 3 16 102 0.3
9 68A-38 (Muscovite-) biotite monzogranite, 85.9 30 3 20 52 1.0
schistose
10 68A—18  Biotite monzogranite 89.1 5 2 20 50 1.8
11 68A-34  Muscovite-biotite monzogranite 90.7 10 2 25 45 0.3
12 68A-35  ditto 91.2 10 2 29 42 01
Eastern zone
13 7022610 Hornblende-biotite quartz diorite 57.6 90 11 10 89 0.6
14 7030712  Hornblende-biotite granodiorite 66.7 120 3 19 26 0.7
15 68A-51 ditto 67.4 30 5 17 62 0.8
16 702264 ditto 67.7 140 4 13 65 0.6
17 68A-29 ditto 72.4 60 5 16 59 0.3
18 703052 ditto 71.0 70 5 16 52 0.3
19 702272 ditto 77.8 190 8 10 60 0.6
20 703072 ditto 78.5 280 4 15 52 0.8
21 703068 ditto 78.7 50 2 9 57 0.5
22 7030711  Biotite monzogranite 84.5 10 3 12 43 0.7
23 68A~22 ditto 86.3 5 3 15 37 0.3
24 703016 ditto 87.2 n.d. 2 18 36 0.2
25 7022712 ditto 89.1 260 7 16 62 0.4
26 68A—48 ditto 90.5 10 2 27 27 0.6
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Copper, lead and zinc vs. differentiation
index for quartz>K-feldspar series (West-
ern part) granitoids, Kitakami Mountains.
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Copper, lead and zinc vs. differentiation
index for quartz>K-feldspar series
(Eastern part) granitoids, Xitakami
Mountains.
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Copper, lead and zinc vs. differentiation
index for quartz>K-feldspar series granit-
oids, Abukuma Highland.
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Sulfur vs. differentiation index for quartz>
K-feldspar series granitoids in the Kitakami

Mountains and Abukuma Highland.
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Areal variation of average contents for copper, lead, zinc, arsenic and sulfur in the granitoids.

Pluton n D.I.(%) Cu(ppm) Pb(ppm) Zn(ppm) As(ppm) S(ppm)
Kitakami Mountain

Quartz >K-feldspar series (Western part)
Senmaya 6 52.2 15.5 11.0 68.8 1.3 52
Hitokabe 8 63.2 29.4 14.4 70.6 n.d. 63
Tono 9 60.8 39.7 12.2 62.7 3.8(5) 68(5)
Kesengawa 2 60.8 29.0 10.0 68.5 n.d. 175

All analyses 25 59.5 29.7 12.4 67.0 2.4(11) 72(21)

Quartz > K-feldspar series (Eastern part)
Miyako 14 65.1 15.2 9.3 61.0 2.1(7) 26(7)
Yamada 4 56.5 7.5 9.3 72.8 2.3 n.d.
Tanohata 6 54.8 6.3 10.3 56.0 1.3 n.d.
Taro zone 16 80.0 14.1 5.4 35.3 2.2(3) 29(13)

All analyses 40 68.6 12.7 7.9 51.5 1.9(20) 28(20)

K-feldspar >quartz series
Hinomiko 6 51.2 76.8 17.7 81.0 2.0 225
Kuki 3 64.6 25.7 7.0 40.3 n.d. 323
Kuroiwa 2 80.8 18.0 14.5 37.5 n.d. 20
Hirota 4 61.5 78.8 13.5 71.3 n.d. 135

All analyses 15 60.6 59.3 14.0 64.5 2.0(6) 193
Abukuma Highland

West zone 11 75.2 8.3 17.9 68.7 0.7 45

East zone 14 77.2 4.6 14.5 51.9 0.5 101(13)

All analyses 25 76.3 6.2 16.0 59.3 0.6 75(24)
Some data were taken from the Tables 1-2, and IsHiHARA et al. (1983). n. d.: Not determined.

BAR ABFRCRBIIONHERLEEFET —F L OB
Comparison of the results of this study and references data.
n D.L Cu Pb Zn As S
(%) (ppm) (ppm) (ppm) (ppm)  (ppm)

Kitakami Mountains 80 64.3 26.7 10.5 58.6  2.1(37)* 89(56)*
Abukuma Highland 25 76.3 6.2 16.0 59.3 0.6 75(24)

All analyses (This study) 105 67.1 21.8 11.8 58.8  1.5(62) 85(80)
High-Ca granitoids (TUREKIAN et al., 1961) 30 15 60 1.9 300
Low-Ca granitoids (TUREKIAN et al., 1961) 10 19 39 1.5 300
The earth crust (Mason, 1958) 45 15 65 2 520

* Number of sample in parenthesis.
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