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Contents of Copper, Zinc, Lead, Lithium, Sodium, Potassium,

Chlorine and Fluorine of Sedimentary, Volcanic and Metamorphic

Rocks from Some Selected Areas in Japan
Shigeru TerasHiMa and Shunso ISHIHARA
Abstract

Sedimentary, volcanic and metamorphic rocks of Paleozoic and Mesozoic ages from the
following localities have been analyzed by atomic absorption methods for Cu, Zn, Pb, Li, Na,O

and K,0, and by spectrophotometric method (TerasHIMA, 1974) for Cl and F.

Kitakami Highland: sedimentary rocks 40 samples
volcanic rocks 11

Abukuma Highland: schists 42

Hida Mountains: gneisses and schists 17

The results are listed in Tables1 through 4.Averages of individual rock species and region-
al (-weighted) averages are given in Table 5. The contents of analyzed elements vary greatly
depending on the original composition of these rocks and on their tectonic setting.

Sandstone of the Kitakami Highland can be divided into arkosic and graywacke types by
their alkali ratio and minor element contents, indicating different constituents of the source re-
gions for these rocks. Similar characters are seen in slate. The analytical data from the Abukuma
Highland reveal their mafic nature, even on the rocks labelled a pelitic or psammitic origin.
Three groups of metamorphic rocks from the Hida Mountains, gneiss and schist of the main part
and schist of the circum-~Hida tectonic belt, have different abundances on the analyzed elements.
The gneiss has characters of a granodiorite and the schist, that of the circum-Hida tectonic belt
in particular, has those of mafic volcanic rocks.

The Miocene volcanic rocks of the Green Tuff tectonic belt were selected from the
following localities.

Takadate area: FEarly Miocene, lava, subaerial, high-alumina series, 12 samples

Tsugawa area:Early middle Miocene, intrusive, submarine, calc-alkali series, 13 samples

Hokuroku district:  do., lava, submarine, calc-alkali series, 32 samples

The results are given in Tables 6 through 9 and averages in Table 10. The lava dome
rhyolite, which is considered a submarine extrusion and genetically related most closely to
Kuroko mineralization, has low chlorine but high fluorine contents. The base metal contents of
the lava dome rhyolite, especially copper, seem to be slightly higher than those of common
rhyolite having similar silica percentage. Further geological discussion may be seen in IsHIHARA
(1974) and IsaiHarA and TERAsHIMA (1974).
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Analytical results of the Iwaizumi belt, Kitakami Highland.
Filing Cu Zn Pb Na,O K,0 S le No.. R ks
Rock Name | No. ~ | (ppm) | (ppm) | (ppm) | (ppm) | (%) | (%) 2mple No., Remar
Conglomerate 1 10] 32 12 16 1.31’ 2.89 11-171A
2 3 37 23| 11 4.23  2.98 7-115B, graywacke, SiO, 74.24%
| 3 4 25 18! 9 2.57  2.82 8-431B, do., SiO, 83.46%
Sandstone . 4 5 17 9 11} 1.55  3.08 11-172A
! 5 4 39 17 21 3.30 3.50, 11-172B
! 6 3 22 10 12 2.25 2.75/ 11-173
7 9 70 144 49 1.99 3.11) 8-431 A, SiO, 67.669%,
8 7 55 19 39 2.20 3.25 11-174
Slat 9 7 68 22 47 0. 85 5.80] 11-175
ae 10 11 42 20 53 0.85  2.80 11-176C, chertyslate
! 11 14 71 19 75 1.50 4.70| 11-176 G
12 13 60 16 47 3.12 2.98| 11-209
Chert 13 5 3 2 6) 0.02 0.35 11-176 A
14 <1 3 <2 <i| 0.05 0.03 64479, microlite, impure
Limestone 15 <1 1 <2 <1 0.01 0. 01| 64500, impure
16 1 8 <2 <1 0.01 0.02[ 66008, crystalline
17 115 116 9 7 1.83 0. 14| 64009, SiO, 44.789%, basalt
Basalt, basic 18 109 98 8 51 2.40 0.75| 11-114, tuff breccia
tuff 19 90 46 10 49 3. 20 1.06] 11-208A, green tufl
20 59 100 12 60 1.70 2.60f 11-221, green tuff

fEEMic S10. % B ZREEOT v VA EIR FBIEA ORBERFHC X B
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Analytical results of the Northern Kitakami belt, Kitakami Highland.

No- | (gom) | ppm) | (opm) | (ppmy | (%) | (g | Semple No, Remark
1 5 35 1 14 4.24  1.63 KIT-6, SiO, 73.23% FeS, 0.80%
2 7 58 12 25 5. 59 1. 24| KIT-8, SiO, 68.83%,
3 7 58, 12 15 3.88 2.07| KIT-22, SiO, 72.56%
4 9 66, 14 30 4. 35 2.45 11-135A
Sandstone 5| 5 51 10 33 5.05 0.50| 11-143
6 5 40 11 15 4.75 1.95 11-153A
7 10 60 13 23 5.27 1. 35 11-157
8 18 60 10 23 .04 147 KIT-27, 810, 50.87% CO,9.27
9 18 65 11 17 4.12 1.16| 11-145, limyy
10 10 37 11 20 2. 55 0.40| 11-167, limy
11 21 107 20 24 3.30 2.70{ 11-135B, sandy
12 61 81 19 46 2.11 3. 86| 590368, SiO, 61.60%,
13 28] 80, 28 40 1.88 4.17| 590462, do. 62.69%,
14 5 57 17 32 2.61 3.75] KIT-24, do. 66.739%,
Slate 15 19 69 32 32 2.41 3.68| 60029, do. 62.38%
16 29 130, 11 49 1. 34 3.31| KIT-26A, do. 63.57%
17 44 75 18 29 2.99)  2.64] KIT-32A, cherty SiO, 73.68%
18 27 75 18, 32 2.35 2.28) KIT-56, cherty, do. 73.819%,
19 20 73 4 280 1.81]  2.18 KIT-51C, cherty, do. 75.46%
20 52 82 10 26| 1.50]  2.75 11-151, cherty
21 37 102 30 40 1. 35 3.05| 590458, muddy
Chert 22, 10| 66 20 31 4.05 1.40| 11-150B, banded chert
23 21 32 <2 11 0.13 0. 60} 590018
Limestone 24 1 5 <2 <1 <0.01] <0.0l] 68143
25 12 67 18] 23 3.65 1.37 11-154, dark green
26 46 278 10 43 3.29 1.41) KIT-12, SiO, 41.61%,
. 27 36 150 30 46 3. 95 2.55| 11-164, phyll. tuff-slate altn.
Pyroclastic .
rocks 28 32 88 15 31 1. 15 2.10 11-156, phyll., limy
29 48 165 15| 82 0. 52, 3.27, 68102, green, red banding
30 30 210 10 52 2.70 3.30] 11-149, phyll., siliceous.
31 37 136 22, 106 0.09 3.50| 68128, green tufl

fREH Si0, % RhHaRBOT VI VAT ERAES (1971) k3.

Mz TEDMD IR IE DN TE—BEDF %+ — FED
ZOHHEBRPENLDORH > T, THROF v — Mad7R
WX ERHER SRS, KURE AR AR R ERE
ZLOBENLDLHELZTFELS 3.

FRIEFEORE « EAEROERE X Na>K 0b o
BEN, KRUBBERIZTART Na>K T, ho7d
VIMBIRZ LWL OREY, FREEMREE L —Kic Na
>K Th 5.

2.2 CueZn-+Pb
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ERF v — b« AREER L —ROHEFREE S LA TP
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W, KIBE AR R RTEERELE R S R0,
IR EHERE I B R ERNOBIRE it T b
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Analytical results of the Abukuma Highland.

Rock Types I;Ilg'ng (p(p];) (p%)nm.) (pgl}f)n) (p}LJ‘I{n) Dg?/z()) I(<OZO) Sample No., Rock Name
S 1 C 22 441 2 32 0.62 1.27| 36, Mus-Bt-Q , Sch
P 2 43 70, 12 27 3.29 2.03| 41-1, Hb-Bt Gn
P (M) 3 58 108, 12 35 1.05 2.15 41-2, Bt-Hb Gn
Zone P 4 143 160, 39 17 0. 37, 3.20{ 3, Gar Gn
G 5% 90, 230 13 88 4.18 0.33 10, Sp-Sill-Gar Rock
S 6 4 37 <2 29 0.48 0.48 11-1, Bt-Q, Sch
M 7 53 81 10 9 2. 85 0.22 4, Cpx-Hb Sch
8% 22 155 21 61 4. 10 1.33 12-2, Sp-Gar-Bt Gn
M 9 55 112 11 38 2.27 0.69| 12-3, Amphibolite
P 10 36! 58 9 26 1.51 1.20| 13, Gar-Bt Gn
P 11 41 145 15 47 2.97 2.04| 34-1, Sill-Bt Sch
M 12 67 75 13 7 1. 15 0. 14| 14-1, Amphibolite
P 13 49 154 11 43 3.70, 2.53| 14-2, Bt Sch
M 14 58 108 10 12 1. 85 0.17| 44, Hb Sch
P 15 26 69, 15 28 2.21 2.62| 33, Bt Sch
M 16 30 161 14 28 3.33 1.95) 32, Bt-Hb Sch
P 17 35 81 15 27 3.18 2.38] 31-1, Bt Sch
M 18 55| 89 12 31 2.13 0.22 31-2, Hb Sch
M 19 71 160 13 41 2.98 1.92 30, Bt-Hb Sch
P 20 18 328 20 45 2.41 5.88 29-1, Bt Sch
S 21 10 175 7 8 3. 85 4.45 29-2, Mus-Bt-Q , Sch (rhyolite)
M 22 33 106 11 9 2.39 0.26] 28, Amphibolite
Zone P 23 79 92 7 27 2.65 1.14] 27-1, Hb-Bt Sch
B M 24 57 99 9 28 2.40 1.11| 27-2, Bt-Hb Sch
M 25 122 102 14 24 2. 20 0.64| 15-1, Hb Sch
P 26 52 85| 12 22 4.13 1.90| 15-2, Bt Q Sch
M 27 123 100] 8 21 2. 54 0.20( 47, Amphibolite
P 28 22 90 15 38 2. 56 3.83| 49-1, Mus-Bt Hf
S 29 16 32 4 8 3. 80! 0.67 49-2, Mus-Bt-Q , Hf
M 30 50 136 12 35 2.87 1.89 16-2, Bt-Hb Sch
M 31 103 113 10 18 2.90 0.12| 17, Act-Hb Phyllite
P 32 40 84 20 33 2.16 3.60| 50-1, Mus-Bt Sch
M 33 111 107 10 23 1.87 0.15 50-2, Hb Sch
s 34 33 82 13 36/ 3.08  3.20 48, Bt Phyllite
S 35 33 82 11 20) 1.18 0.37 18-2, Gar-Chl-Mus-Q , Sch
P 36 50 93 7 29 2.73 1.28 18-3, Mus-Chl-Bt Sch (Hf?)
Zone P 37 43 83 12 35 3. 30 2.27 19-1, Graph-Bt Phyllite
A M 38 75| 120 11 18 1.66 0.28| 19-2, Act Phyllite
Near P 39 20| 120 10 33 3.50 2.88 23-1, Bt Hf
M 40 130 106 13 24 2.70 0.29 24, Hb Hf
Plutons
M 41 118 83 14 21 1.68 0.26| 26, Bt-Act Hf
Tana- | p 42 } e’ 69 11 40‘ 8.08  2.53 37, Phyllit

P-pelitic and psammitic, S-siliceous, M-mafic volcanics. S#HEFE S (1973) B
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Analytical results of the Hida metamorphic belt (1-13) and circur-Hida belt (14-17),

Hida Mountains.

No.E| (e (o) (o) (o) | (50 | Gy | o0 Sample No. and Rock Name
i 4 o3 18 67 4.29 2.01 55.10 59100618, (graph?)-(gart)-bt-gz-pl Gn
of 4 90 21 22 4.52 2.83| 60.62 58072409, hb-bt-qz-mc-pl Gn
3 4 o1l 20 10| 2.23 3.86|62.00 C=0.49 | 59093004B, (hb)-di-qz-me-pl Gn
4 o 88 100 4 3.29 0.4862.10 G=0.45 |591028A3, (hb)-di-qz-pl Gn
5 6 80 19 27 3.72 2.4764.82 58101904, (hb)-bt-qz-pl Gn
6 11 105 12| 41 4.16] 1.57 65.32 FeS,=0.21 | 59100503, bt-qz-pl Gn
7 4 o0 31 5 244 7.71|72.74 591012028, (gart)- bt-pl-qz-mc Gn
8 20 1329 14 40| 3.14) 2.06] 50.64 FeS,=0.45 | 49052109, bt-pl-qz Sch
of 74 102 15 35 3.17] 0.95 51.49 49052205, hb-pl-qz Sch
100 17 100] 15| 23 4.74 3.51 59.67 CO,=1.07 | 49052102, bt-pl-qz Sch
1] 19 871 32 20 4.01 3.00 60.68 FeS,=1.53 | 49052209, epd-chl-pl-qz Sch
120 4 20 9 8 2.49 0.18 62.48 49052101, sta-gart-bt-pl-qz Sch
13 4 55 13 16 4.68 3.81| 73.01 CO,=0.24 | 57092304 A, bt-chl-pl-mc-qz Sch
4 59 93 19 19 2.51 0.65 52.92 5310024, epd-chl-mus-pl-qz Sch
15 38 88 14 o5 283 3.11 622 CO:=139 1 56080102, mus-plqz- Sch
16 14 88| 11 25 4.20 0.94] 64.16 ' 531001X, epd-chl-mus-pl Sch
171 74 88 10, 21| 3.15 1.20| 69.88 COu=1.75 | 54080905, chl-mus-pl-qz Sch

Cu ~ Li {325 504047, 7/ Y, SiOs @2k 1 ~7 iEfRE (1962, p. 138~141), 8 ~I7IXBHFRERAZEFHC LB

14~ 17 TGRS

Ws% Gn—gneiss, Sch—schist; bt—Dbiotite, chl—chlorite, di—diopside, epd—epidote, gart—garnet, graph—graphite, hb—hornblendc,
mc—microcline, mus—muscovite, pl—plagioclase, gz—quartz, sta—staurolite

R ERZERR L, Culd@ac4ERECHE . R
B OER A Cu e S b IRBEATNS

Cu-Zn-Pb i (R, IsmiHara and TERASHIMA,
1974%8) X Rico R LERBELTWS, BHRED
oo« BENCED P it BOERITZ RN KO IWETe #
Kol Thsr ., FREEHMOLHEFIE L Pb
2 L. FREEILMO FRRE I TR B ANSEREE
ERER 2 A ERT

2.3 Li

Li 3AKE, Fv— b2z L, BlRaThbo b %
W, db LB O K LRRE AR TR BRIEEE S W ERR
b5, FIREERTRDE - AR EEEIREE
FELY, LigeRLERERARRD b D, FRELHTIX
3EFBULTREREETH 5.

Li 3R LSRR MEE 2 5 KA Tk Mg & OFF A
FTRENDD, EREORER (FE - AR, KAXKE
B TERATLLFOL O RERERES Y. HES -
A I DWW T Li-MgOR % fEf+ % & (35 4 ), b3
I EEORE « HIRAECTRECHBEARA LS, ME
WHDOERAEE T ZED X 5 THRN

2.4 A

SRS DOEABINGEHEEEDP VB TEDIC, F
BEXESERTR L. ZORTHH HRE - Fv—
b ARERENEFNOBERBROTBErRLT LEX
TIWAS, KIUREAFEGR D X 5 wiifEs s L DR
BEMSORELEENTWS0IC, MG, FEE
WD EE b ED T, BBEL AR LEFPRVW IO L
Bbohs.

T OWEIAERE « AL R O M RIS E 2 B
FTEZLEEEMELTBIRAb b, ThbHD
Wz oW TREELEOBHERELER i > T3,
T OMEEE %k (Isarsara and TERASHIMA,
1974), BHERELE B T2 PR & BN
BN THETCRRIET, 0 “LHNTFER” 25
5FDTEICT Lz, ANMBSOFERIEHH I -
TELLBRDZZLENIORPEALLTH- T, —
PRI T B R kL%, FRER L AE BT E
BATHEEIL > 2EERT.

3. BxiAEttLER

HAbH s ') v & 7 HIg o Pt LEEIC oW T,
BRI 28, R ERER)IIHR & 2 o FL3E,
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Lithjum and magnesium contents of sedi-
mentary and metamrophic rocks showing a
positive correlation in sandstone and slate.
Solid circle—slate, Open circle—sandstone,
both from the Northern Kitakami belt. Limy
sandstone in parenthsis. Cross—Metamorphic
rocks of the Hida Mountains. No positive corre-
lation is observed in the Japanese granitic rocks
(TERASHIMA and IsHIHARA, unpublished data).
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Alkali ratio of metamorphic rocks, Abuk-
uma Highland and Hida Mountains.

KHE R EIES2EO S 2T -7 (6 ~9FK).2h
BOSHTE Cl-FOFHEREMD - LETAMNE LTE
ML, ZOHBESHFHREN cRER L (IsmHARA,
1974).C1 « F 0434713 Terasumva (1974) 1T X 25365
EETER LK.

KILEED Cl OaFER s (1957) k- fTb
h, DELKUHOKUGTREENS X ) RHFKOR
ARFEENZ LD TE, 2)Cl BT XS « Fifiss
EDEBTIBENRD bRV, BREELEOHER
BEATEWI ERDHREMEHILTVS, FERL
ERO CLE (REE) SREON 7 A EH I VE LY
DR EIE, cooling unit I & DEEMRTR SHTH O B -
ANEF(1967) Iz X - TRED D B, Z D REI IS
LT Cl i &h, Zhici#i Lz b @ LIRSz,

EE L OIEEBEEO ST, Clid—RicHE&E R
DIz (BR 58, 1974), SRESERESY T O
OH D tHBEMEE TR 5, CIBR L ICHEWERE (72
& 203 400 ppmll k) CREEAEY T OEBERES
LTWBRREERKRE WS, FhUToEEEL o2
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(E25% £ 118

BOIR B A BN B X CH K B LB E
Averages of individual rock species and regional (-weighted) averages.
n Cu Zn Pb Li Na,O K,O
(ppm) (ppm) (ppm) (ppm) (%) (%)
Iwaizumi Belt
Sandstone 5 4 28 15 13 2.78 3.03
Slate 6 10 61 18 52 1.75 3.77
Chert 1 5 3 2 6 0.02 0.35
Limestone 3 <1 4 <2 <1 0.02 0.02
Volcanics (basic) 3 105 87 9 36 2.48 0.65
Northern Kitakami belt
Sandstone 10 9 53 12 22 4.28 1.42
Slate 10 31 83 18 34 2.17 3.13
Chert 1 21 32 <2 11 0.13 0.60
Limstone 1 1 5 <2 <1 <0.0!1 <0.01
Volcanics {basic 3 31 165 19 37 3.63 1.78
acidic 4 37 150 16 68 111 3.04
Abukuma belt
Pelitic, psammitic (C, A, B) 17 45 111 14 33 2.64 2.56
Mafic volcanics 17 77 109 12 23 2.34 0.62
Hida belt
Gneiss 7 | 6 81 20 25 3.52 2.99
Schist 6 25 83 16 24 3.71 2.17
Schist (Gaien) 4 46 89 12 23 3.17 1.48
Regional average
Iwaizumi : (20)* 16 57 14 35 1.40 2.56
Northern Kitakami i 31)* 26 79 17 32 2.30 2.50
Abukuma 40 55 105 12 27 2.44 1.61
Hida 13 15 82 | 18 25 3.61 2.61

* weighted average (IsHIHARA and TErRASHIMA, 1974)

Ao Cl OFEEREBIIRHATS 3.

F i kR T i — I BRI R T S R S Y,
EELORMBEOBRTLRETSS. Zo&, F
NEEgyPTcOHL B ¥ 3 5 = & (ALtmanNy and
Koritnig, 1969), b - L b —fi% F M TH 2 /A
BEAICERNT AL RS RE L —ET 5. Kokuso
(1936) 1z X 5 HAE KA DOEHHEE, LEE 280 ppm
(n=21), 2148 260 ppm (n=>52), AL |UE260 ppm
(n=6), FHA 280 ppm (n=16) TH-oT, HHLF
B L oBERED bR TwRY,

L1 EHIESME

BEEHE O KB E A RILEE Plic oLz (6
R). Zh b PEHEOHORE L oEBET (Ff - &
K, 1969), 1 EEBRETRTHRETHS. BRI
DEE P oTbDEEZLRS.

WTFRD SRS OWTLEE (k213 Si0%)
EOBREIAERTL S, bFErREME LT, Cu X
BiE T, Li-F gBEETHn s L B3BZDd LR
%, CleF 2 {iz—icdinas, s 1Eo Cl
B, TORERHELPTRN,

3.2 FUREE|hig

T O HUR T3 B OB KIS & Pl a4 L.
BN RREREOE T, e - BE - BICAE?
b5 (B, 1973).

BEICHERERBDIR L, BB L FRBHO SR~
EHRROBAEPFEERICL YV BITh, TnbERE
£ L VEKOBEBETCERE LD LEbh 3.

BIRTOPD LT, VS TEHIRC X » TE
TOEFBED bR D, HHESEVIRED B HIR O
BB BHSEEO L0 TH 5, Cuil2~3 ppm
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HREE c KILEREOWBRO LT VEY (35 M- BREZ)

TR, ERBETHBChrbLT (KO L7~
6.41%, H,0 % HEE), Pb i3zdizwv. Zn @3&1k
EahE L, BiERSOTEDTZEAAPPBD I
5. Li+sCl-F ZAHEDIE b2 EBE L.

3.3 FKAIEJtEE i

Z OHUE TR /ANMRIRIL PO U R RIR L7 2s, B
BCHEREREEL I LRREETH- T, FOROK

RBPOLZDOEBRIPRLD. S L KUBER AR
REDBEFRT B L BT 2B ERES (Tatsumr and
Cran, 197200 “HH1" ), §lk L b & bR “B
bkcs” ( “BEF—57 )BIVZOBROLNIEDE
EAKLER( “FHE” )Th 5. wIFhbigkoBEE50 b
LB LD LBbh, BERZERTHB.

Z DHIE CEERT o T B/NREEILHE TRRMEE O

ok EHREBMEMEALEROSITHER (M, FK, 19690HK)

Analytical results of the early Miocene volcanic rocks of the Takadate area, Miyagi Prefecture.

. ] .
Cu Zn Pb Li Cl F Si0,
No- | (ppm) | (ppm) | (pm) | (pm) | (ppm) | (ppmw) | (%) | “emene
1 67 80 9 9 40 110 51.4 | (cpx)-ol
Basalt 2 134 95 10 6 85 150 53.3 | do.
3 94 92 12 6 65 150 53.5 |ol
4 161 115 11 6 180 240 54.0 | (cpx)-ol
6 108 98 10 4 45 150 54.9 | ol-aug-hy-pi
7 77 101 9 8 35 130 55.0 | aug-hy-ol
Andesite | dillfc) 112 81 11 9 40 150 56.3 | ol-hy-aug
(dacite) 8 63 81 8 12 35 250 56.4 | do.
9 117 99 9 7 30 180 58.7 | hy-aug
14 14 76 11 11 25 290 65.7 | hb-aug-hy
10 4 103 10 12 55 390 66.0 | aphyric
Rhyolite 11 4 40 10 3 455 250 75.0 | hb-aug-hy
B, HEA, SO, % WAECGINIFE - FA (1969) 1Kk B.
52 : aug—augite, cpx—clinopyroxene, hb—hornblende, hy—hypersthene, ol—olivine, pi—pigeonite
E7% FRERNMERFEEOAMBER (T - B, 19740 R8)
Analytical results of the early middle Miocene acidic rocks (intrusive) of the
Tsugawa area and its vicinity, Niigata Prefecture.
Cu Zn Pb Li Cl F Si0O, Remarks
(ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm) (%)
2 93 10 4 60 190 75.1 | N70K27, stock
2 48 8 8 75 180 75.8 | ST22, dike
2 74 3 8 95 250 76.2 | S70K06, small dike
3 55 7 3 370 390 76.6 | N70K22, stock
Rhyolite 2 41 5 16 90 100 78.0 | SH-3, small dike
€= IiE: 29 2 47 4 24 320 860 78.3 | N70K23, stock
2 46 9 3 120 300 78.3 | 929802, lava
3 33 6 1 60 430 78.6 | N70101 dike
3 33 11 17 150 310 79.7 | N70S811, stock
2 30 2 6 160 80 83.3 | SN2, lava
Rhyolite 3 41 17 25 150 420 77.4 | sFF9 A, stock
(A B IR 19 67 8 48 115 450 84.5 | Y717703, do.
Dacite
(%) 6 45 20 9 320 260 69.9 | 322, lava
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et

HERERA B

(25 % & 115)

28% HKEEILEHBEAUEHEOSHIESR (Tarsuomr and Crark, 1972 0 2 E)

Analytical results of the early middle Miocene acidic rocks of the Hokuroku

district, Akita Prefecture.
Tarsumr and Crark (1972), Table 2, Kosaka mine

Cu Zn Pb Li Cl F Si0, Remarks
(ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (%)
“Older”, Torigoe 15 41 12 4 40 740  73.4% 19a
rhyolite 3 35 2 4 25 400 74.3% 9a
M, 3 20 9 2 70 480 73.8% 7a
M, 18] 31 16 2 20 1160 80.6 | 8, Horikirizawa
M; 210 116 55 4 50 1050, 77.5 | 18, Uchinotai-N
M, 21 44 <2 4 25 680, 71.2*% 5, Futawatari
M, 9 46 9 10 35 5800 72.7 | 1la
“Lava dome”
. M, 4 66 <2 4 45 1040 73.7 | 12, Otarube
rhyolite
M, 3 71 2 12 75 7900  75.0 | 24, do.
M, 220 52 23 2 60 1400, 78.2 | 80, Uchinotai-W
M, 35, Uchinotai-E
M, 10 21 16) 2 20 1200, 77.1 | 13a, Uchinotai-E
M, 4 18 2 35 680 77.2 | 3, Tokitotai
“Younger” Dacite 59 3 8 45 380l 68.6 | 2, Akamori dacite
Volcanics Rhyolite 2 24 <2 3 35 330 74.8% l4a, Takaderayama
Later dome 28 130 51 45 330 76.1 |17, Motayama
Tatsumt and Crark (1972), Table 3, Kamikita, Furutobe and Shakanai mines
Kamikita OR, 3 74 <2 3 75 560 78.8| 48, older
(rhyolite) OR, 83 46 5 3 35 740 77.4 49, lava dome
Furutobe LR, 35 2 4 65 930 74.4{ 75a, older
(rhyolite) LR, 3 44 3 1 60 210 74.3| 73a, lava dome
MD dacite 10 65 3 4 60 240 76.8| 51
Shakanai rhyolite 20 48 9 3 65 260 73.9| 59, lava dome

* those on which normative calculation was made by the original authors, meaning the freshest among the rocks in this table

SRS BT L, ELWRERES F— aids
TEFR&BIEENATH S, 20EERERFAMED “&
2 HH” L bRT2 ~ SBBEICEL, B
WERBELTLEAhEY. il Cl i “HEH” <
FH LSERBET, BIHIRE R U CURE R
By, ZoEnNFEEE»LBEE F— AREREIC R
SROBIRADTFENTHENS.

D SR I 3D 2EMERD bhizy,  Cu
+ Pb 3 20 ppmPL - ORE T X V) BHIOHCEBEERA O
B8R 5 3 bah v, BEF—AREED Cu
BB, ZOFBBR—BOTEEL YV bEOE
R Cu ltBATWR LD L EZ RS,

INESRILIZ DWW TR S (1971) oRE L ST Lz

2, 2OHTEE RA—ORRRBBAFTERL ok
W, BHEBEL LTHIRITTFT.

SEL0FKICIIEE 6 — 9 R ILEBMIRFEHE L 5 230 FH
fE% RO THER Lic, B & ALEEHIR O EUE O 7
BEE BT 2583 ER (BELEAE) OMELSE
BET20EXRDZ 0 LEDbRS.

N

e bEt - FIRERE - AR L O MRS « KlE -
ERELIOE, 77D v & 7 Higio ik LEsTE & BT
Y6 (Cue Zn«PbeLi-Na-«K) LIyERER: (Cl
< F) oW Lk, BRER X UHETSHEE EH
L, R Eho/bFHRs e b Lk,
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WS« KUEBREOMBRSLTVHY (FE % FEED)
£ IR BERNRIE LR ILERODHER (KL, 19710RR)

Analytical results of the early middle Miocene volcanic rocks of the Kosaka

mine area, Akita Prefecture.

No. Cu (ppm) | Zn (ppm) Pb (ppm) Li (ppm) Si0, (%) Remarks
Torigoe 2 4 50 5 9 74.3 | 449—268m
dacite 1 4 30 24 5 76.3 | 391—320m
‘White 4 4 12 i 12 4 73.8 | 309—150m
rhyolite 3 4 49 8 5 74.7 | 618—130m
5 1000 720 22 2 75.8 | 257—106m
Takaderayama 6 12 42 3 3 73.5 | 544—120m
rhyolite 7 3 57 4 5 74.6 ‘ 343—195m
Omori 8 75 5 12 64.9 | 4586—109m
andesite 9 3 99 4 12 68.3 | 438— 98m
Kako 10 9 240 6 11 51.4 | 609—170m
basalt 11 32 182 9 7 56.3 | 629—195m
F, SIO,, HEM (RS S L RIUERE) 38As (1971) X 5. SiO, (%) i H.O %K< BrHEE
w0k B ok W E H o ¥ g E
Averages of the Miocene volcanic rocks.
N Cu Zn Pb Li al F Si0, Remarks
(ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (%)

Basalt (lava) 3 | 98 89 10 7 63 137 52.7 Takadate

Andesite (lava) 6 106 96 10 8 60 183 55.9 do.

Rhyolite (intrusive) 10 2 50, 7 9 150 310 78.0] Tsugawa

(Lava dome) 8% 9 40 5 41 826 75.2] Kosaka, Hokuroku
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