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FOREWORD

This report primarily concerns with petrographical and chemical data of Cretaceous
granitic rocks in the Kitakami Mountains. These granitic rocks intrude generally
Paleozoic to Mesozoic sedimentary rocks.

The first paper describes outline of the basement sedimentary rocks, and distribution,
classification and general features of the granitic rocks.

The second paper deals with field observations and mineralogical studies on granitic
rocks of the Northern Kitakami Mountains. Characteristics of each granitic mass are
briefly described.

The third paper summarizes about 470 modal analyses. A complete table is listed
including 260 unpublished data.

The fourth paper is also a summary of all chemical analyses. The total number is
181 including several unpublished analyses.

The {ifth paper describes radioactive measurements by ry-ray spectrometry and
magnetic susceptibility. This study was made recently on 412 samples.

In the final paper, a synthesis of all the studies in this report is given, in which
zonal arrangement of the granitic rocks is emphasized.

There are remnant exposures of “older granitic rocks” (middle Paleozoic). These
are not considered in this report, though a few data supplemented in the fifth paper.
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Cretaceous Granitic Rocks in the Kitakami Mountains
—Petrography and Zonal Arrangement—
ABSTRACTS

Papers I, II, IV and VI -ccooovii,
Masato Karapa, Morimasa Yosuir, Chieko Ono and Tatsunori Sova

The Kitakami Mountains occupy the Pacific coastal region of Northeast Japan (Fig. I-1).
It is rather matured mountaineous region, having the highest peak of Mt. Hayachine at 1914 m
above sea level,

This region is geologically divided into two parts, the Northern Kitakami Mountains and
Southern Kitakami Mountains. Between the two parts is the Hayachine Tectonic Belt trending
roughly northwest, The northeastern boundary of this belt is called Morioka—Goyosan Tectonic
Line,

The Southern Kitakami Mountains consist mostly of miogeosynclinal sediments of Paleozoic
(Silurian to Permian) and Mesozoic (Triassic to lower Cretaceous), Carboniferous to Permian
sediments occur within the Hayachine Tectonic Belt,

The Northern Kitakami Mountains are characterized by eugeosynclinal sediments, They are
divided into three belts, the Northern Kitakami in narrow sense, Iwaizumi and Taro Belts,
each of which is bounded by faults in large scale striking north-northwest or north-south. The
boundary between the former two is called Iwaizumi Tectonic Line and that between the latter
two, Taro Tectonic Line. Ages of the sedimentary rocks are Permian in the Northern Kitakami
Belt, Triassic to Jurassic in the Iwaizumi Belt and Jurassic to lower Cretaceous in the Taro
Belt. The uppermost horizons throughout the Kitakami Mountains are mainly composed of
lower Cretaceous (Aptian) volcanic rocks.

Age and classification of granitic rocks

Exposure of granitic rocks (2700km?) in the Kitakami Mountains takes about one quarter of
the whole region. The largest exposure is 615km? of Tono granite, More than fifty K-Ar
biotite ages have been measured on these granitic rocks, They show a narrow range varying
from 110 to 125 m.y.

Granitic rocks here called include gabbroic to granitic rocks, Classification is based on volu-
metric ratio of quartz, plagioclase and alkali feldspar (potassium feldspar), In order to avoid
confusion on nomenclature, a simple two figures classification is adopted in this report (Fig.
1-3).

Zonal arrangement of granitic rocks

Granitic rocks are divided into six zones and further into two subzones, i, e., Zones I, II,
I, IV, V and VI, the last of which is devided into Subzones V[a and Vb, based on their
mode of occurrence, megascopical features and petrography (Fig. VI-1), Characteristics of
these zones are tabulated in the next page,

The granitic rocks of Zones [ and V are the majority of the Kitakami Mountains, They
take four fifth of the whole exposure, They are mostly trondhjemite and granodiorite in
composition, are probably products of the general term granitic magma. The granitic rocks of
Zones [, VI and IVb are many small masses of gabbroic - granitic complex, They may be
derivatives of a gabbroic magma. A few gabbroic masses scattered in Zones [ and I[ have
possibly the same origin as of Zones IIf, IV and VI.
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Major chemical compositions

About 180 chemical analyses are collected and their CIPW norms are recalculated with aid of
a computer. They are tabulated in Tables [y-1a and [y-1b. The localities are shown in Fig,
IV-1. Arithmetic means and the weighted average on Zones I, I[, and V are listed in Table
1IV-3, The means are compared with the Japanese average by ARAMAKI et al. (1970) and the
Davy’s average (Davy, 1972) (Table 1y-2).

Arithmetic means of Zones ], I and V are higher in Fe,O;/FeO ratios and CaO and MgO
contents than those of the Japanese average and nearly the same as the DALY’s one. The
content of K,O is lower than not only that of the DALY’s but the Japanese average.

Chemical characteristics of the rocks in the other zones, especially in Zones I and VI are
rather different from the above., They are poorer in SiO, (and Al,O,), and richer in FeO and
K,O than those of the Japanese and DALY’s averages, Especially the content of K,O in Zone
IV is much abundant and usually K;O>>Na,O. This type is thought to correspond chemically to
the ‘‘shoshonite association” after JopLiN (1968),

The content of K,O in gabbroic rocks is very important, Average compositions of common
gabbroic rocks in Zones I, I[, II, IV and V[ are tabulated in Table VI-1.

In Zone I, all of the gabbros are free from potassium feldspars, The K;O content is less
than 1 percent. In Zone I, most of the gabbros have no potassium feldspars. The K,O content is
less than 1 percent, The rest of gabbros, which have some potassium feldspars, contains nearly
1% K;0. In Zone TI (and VIb), several masses have potassium feldspars, while the others do
not, The K,O content of the former is about 1,5 percent and rarely over 2 percent, and that of
the latter is less than 1 percent, In Zone Iy, all of the gabbros contain potassium feldspars,
and their K,O content is more then 3 percent (K;O>>Na,O),

It is apparent that the content of K,O increases from Zone ] to IV, namely from the
eastern oceanic-to western continental-side across the Kitakami Mountains, If lateral variation
of K,O would indicate inclination of the ancient Benioff Zone, the Benioff Zone may have
inclined continentward during the Cretaceocus time of Northeast Japan,

Plutonism and activity of tectonic lines

Some granitic rocks along the Taro and Morioka—Goyosan Tectonic Lines show protoclastic
texture that seems to be caused by faulting of the tectonic lines, These tectonic lines must have
been active during emplacement of the granitic rocks, Development of the tectonic lines is
thought to be connected to movement along the Benioff Zone.

The most widely exposed granitic rocks in the Kitakami Mountains are of Zones II and V,
They intrude into the continental side of the Taro and Morioka—Goyosan Tectonic Line. The
plutonism in Zones If and V seems to have some connection to activity of these tectonic

lines,

Paper II1 (Modal compositions) -:-::::----- Shunso Ismmmara and Yoshio Suzuki

A systematic study of modal analyses of the granitic rocks in the Kitakami Mountains was
initiated by one of the writers (Y, $S.) about 20 years ago. He made about 250 measurements
between 1952 and 1958 (Suzuki, 1952, 1954, 1958). Later, about 200 analyses were added by
various writers (see Table T[-1), The total number up to 1972 is 468, About 260 measure-
ments out of this figure included in Suzukr (1958), Kanisawa (1969) and I:sHIHARA (1971)
have not been published in details, i, e.,, the exact localities of the specimens, the origsnal
measurement values etc, not given for the limited space and different purposes of these papers.

The main scope of this paper is to list up these unpublished data in this occasion of synthe-
sizing petrographic features of the Cretaceous granitic rocks in the Kitakami Mountains, Loca-
lities of all the measurements listed in Table J[-3 are plotted in Fig. I[-2. The plagioclase
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—potassium feldspars—quartz diagrams in Figs. [-4 to [-8 include not only those of Table
II-3 but also the other published data,

The granitic rocks are divided into Qz>KIf series and Kf>Qz series, The former, which is
thought to be a normal calc-alkalic suite, is the majority of the district, It is generally quartz
diorite to granodiorite in composition having hornblende-biotite assemblage. Assemblage of
biotite-muscovite or muscovite alone is almost nil in the district, i.e.,, adamellite is biotite
adamellite,

Table T[-2 shows average compositions of the normal phase granitic rocks of each pluton,
which means to exclude xenolith, xenolithic mass and dike or dike-like intrusion, The Senmaya
pluton in the westernmost rank (Zone Vb) is the most calcic, while plutons of the easternmost
rank (Zone [ ) are the most alkaline (Fig. [V-3). Stock-size intrusions attached with or
close to larger plutons have more acidic composition than the latter, These stocks accompany
intensive metallization in the surroundings (e. g., Kamaishi, Akagane and Kéhoku mines),
Molybdenum and lead-zinc deposits occur in the easternmost part, Zone V is characterized by

tungsten, gold and copper deposits,

Paper V (Potassium, thorium. uranium and magnetic susceptibility) ---Hiroshi Kanava

Contents of potassium, thorium and uranium and magnetic susceptibility were measured on
417 granitic rocks from the Kitakami Mountains, using y-spectrometry and the Bison magnetic
susceptibility meter, Type 3101, Summaries at the earlier stage of this study were published in
KANAYA and IsHIHARA (1972, 1973) and complete descriptions and all the results including
additional measurements are given in this paper,

Radioactive three elements show positive correlations as a matter of fact, yet, there are two
divisible groups (low and high) on the basis of K/Th ahd K/U ratios. The group of low
ratios corresponds roughly to the mineralogically determined Qz>Kf series, whereas the high
one to Kf>Qz series (Fig. V-6a), Averaged contents of the two series are as follows :

Series K,0 Th Y
Qz>Kf 2.07% 6. 6ppm 1.9ppm(n=303)
Kf>Qz 3.43 5.8 2.4 (=37)

The Qz>Kf series can.be regarded as a normal calc-alkaline suite rocks, Their averages are
the Jowest among Japanese granitic rocks of the same suite (KAnava and Ismmmara, 1972),
K,O contents of Qz>Kf series rocks are generally low in small stock size plutons. Averaged
contents of Zones [ and VI stocks, for example, are (.3 to 2 3 percent ; while those of larger
plutons (say more than 70km?) varies from 1,6 to 3,3 percent. Among these Qz>Kf series
rocks, the easternmost rank (Zone [ ) is the highest in the averaged contents (Fig. V-4).
Magnetic susceptibility varies greatly from 10-% to 10 %(emu/g), But a systematic regional
change is seen in that averages of each pluton tend to increase eastward (Fig. V-5). Averages
of all the measurements are as follows :
Qz>Kf series 577X 107%(emu/g)
Kf>Qz series 992X 10 %(emu/g)
Relationship between magnetic susceptibility and composition (here, K,O content) is rather
strange in the Kitakami Mountains as compared with that of the other regions in Japan. Four

types are seen (Fig. V-8),

1) Negative correlation Abundant
2) Positive correlation Rare

3) Small change on x-value but large variation on K,O Subordinate
4) Small change on K;O but large variation on z-value Abundant

i ==



Type 1 must be “normal type” and is observed in some of the major plutons, Type 3 is seen
in Kf>Qz series plutons or Qz>Kf series ones intruded into fault zones. Type 4 includes some
of large plutons and very small ones in Zones T[ and V[, This type may be related to the
fact that granitic rocks collected from the marginal parts (say 500m from the border) of a

large pluton tend to have low magnetic susceptibility,
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Fig. 1-1. Distribution of Paleozoic and Mesozoic formations in the Kitakami Mountains.
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Taro Belt, early Cretaceous to Jurassic.

B AR, TLLTY L FR~=ZBRE

Iwaizumi Belt, mainly Jurassic to Triassic.
C @b b3, e LT84

Northern Kitakami Belt, mainly Permian.
D Rihsigser, B~

Hayachine Tectonic Belt, Permian to Carboniferous.
E :gEide bl AR, a8t~y vl

Permian to Silurian formatons of the Southern Kitakami Mountains.
F i bp 4 s, Quiait~=8ik

Early Cretaceous to Triassic formations of the Southern Kitakami Mountains.
a . HFEREER

Taro Tectonic Line.

b Lk .
Kuzumaki Tectonic Line.

¢ : BH—EIELH
Morioka—Goyosan Tectonic Line.
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Intrusive rocks are omitted in this figure.
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BRAXFALESR

.l Volcanic rocks of unknown age

WE=FR(M
Neogene (?)

HE=ZR-LWBEER
-._..:-| Paleogene ~ upper Cretaceous

THMAESR (5&KH)
Lower Cretaceous (Miyako Group)

HELERER
Lower Cretaceous granitic rocks

THHRER, T¢LTRBEHE BERBRETRN

Lower Cretaceous, mainly clastic rocks (lower formations

T Rikuchu Group)

Taro Belt T V) THEER, T LTALUBRBESE
-vvv (R = B % b 28, & il &)

of

Lower Cretdceous, mainly pyroclastic rocks {upper formation

of Rikuchu Group, Hardachiyama Formation)

B R® FelLTYasi~=2%
Iwagizumi Belt Mainly Jurassic ~ Triassic
e #8 4t £ # FELTZER

Northern Kitakami Belt Mainly Permian

H1-11 SR i osh
Fig. 1-1. Geological sketch map of the Northern Kitakami Mountains.
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Table I[-1. Modal compositions and optical properties of minerals
Zone I l
KD-1 KD-2 | KD-3 KD-4 KD-5 ‘ KD-6 KD-7 | KD-8
Sample no, :
7-102A 7-122 67006 7-134 71K357 ‘ 71K361 71K362 65125
Mass = ” =4 ” 7iNEil ‘ P |- ” FEE
Quartz i 224 238 183 28.1 240
Plagioclase pars ) oo [ o474 459 26.4 48.5  66.2 25.5
K-feldspar wmE @ O ®s %3 6.2 9.5 6.9
Biotite 10.0 9 6.2 Texl 12 4.6 2.6 0.8
Hornblende 2.5 9.5 4.9 1.8 8.5 0.2 28.5
} 25,5
Pyroxene 35.8
Olivine 1.0
Others 0.7 2.5 140 0.4 i) 0.8 0.1 8.4
Plagioclase
(calcareous part)
a 1.574
i 1./585
Composition An92
Density
Biotite
a 1.596 1.579 1,578
B 1. 661 1.634 | 1. 658
T 1..652 1. 661 1.634 1.659 1. 651
Hornblende
(deep color)
@ 1.652 1:'661 1,636 1. 656 1. 661
B 1.674  1.650 1. 667 1. 672
T 1. 680 1.682 1,660 1.678 1.680
6. 18° 19° 873 16°
2V calc, —76° —~79° —89° —80°
2V ineas, —68° EHLe
Hornblende :
(pale color) 5
Z :
B 1
T : 1. 659
clZ 3 7>
2V calc,
2V neas. i
Augite :
@ 1. 690
I 1. 696
T 1.719
cniZ 42°
2V cale, e
2V meas, | | +52°
Hypersthene ; ‘
a i ,
i b
2V calc, :
2V  meas, : |
Olivine : ’
« i
8 |
2V cale. !
2V mncas, ’
Composition




At HIERRERSEE 1Ak bsho EREIE GRISEE « FEEA

D~ F LY oXxEHE
from granitic rocks in the Northern Kitakami Mountains,

I
KD-9 KD-10 KD-11 KD-12 KD-13 KD-14 KD-15 KD-16 KD-17
66487 7-202 64053 10-128 65108 71K352 5=ildL 71K 338 71K343
KAL 7 v v g ] SPrEkE VAL - d6E FEmy R F#hF ”
0.7 24,8 19.4 26.2 28.4 20.1
73.7 41,5 48, 4 280 532 54,5 57.4 39.3 50. 8
0.2 93 345 B5 4,0 31.2 17.2
3.1 2,7 4,2 T..46 14,8 5.9 6.3 5.7
20.2 43,6 19.0 i 5.6
} 69. 0
10.9 243 22,1
0.6 12. 4
2. L 0.7 1.4 2.2 0.8 2.0 0.9 2.1 0.6
1.574 1. 568 1.568
1. 585 1.579 1. 580
Ang2 Angl Ang2
2.72 S
1. 580 1: 588 1. 599 1.5%4 il 5590 1,589
1. 620 1.639 1. 656 1,634 1. 647 1. 660 1. 646
1.620 1. 640 1. 6349 1.634 1. 647 1, BGZ 1. 646
11662 1. 653 1. 650 1. 658 1. 663
1. 674 1, 666 1.662 1,674 1.674
1. 682 1.672 1. 670 1.678 1.681
26° e p2° 26° 18°
—78° —68° ={ge =58 —778
—71° —82° =R —G4° —h3”
1.668 1. 647 1. 654
1.674 1. 662 1. 664
1. 682 1. 670 1.669
21° 26° 37e
—96° =72 —70°
—69° —83°
1,700 1.693
1.706 1. 697
1,725 1.717
42° 40°
+59° -+50°
52°
1. 695 1.702
1.705
IRE7RL; 1.721
- .750
—64°
b %23 1.700
1.753 1|
le 771 1.740
=me —86°
Fa4g Fal4
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M, ZO—HEBRWEFREREE S TR, oW s e b 25 25, 7HBRZLNE. ZOHHD KR
WIRENW—S EJj[CH - T, ZOEEDOE I THTHE - T 3BEE—AELROH MK LT
Wh. Lichio TZ oML, BEANOMEEROEIcI b0 LBhh3.

Z OB EOBEAENTRCITHEIZ (1965) X5b0n55. FRiCk b EEER 5 2oy
BEhTkh, Thblk, HH12, 22, 32, 13, 23, 3B30EWHHb-2L0THS. BRAETY
L, HhALAAENLRERDSMIThHI ., TWhA.

PIEHEE | B L B R oI s b Th Tl 254 Th s, SEEER L 2 1M
DFBHRL, WEE A - HEARA - REN Y &, BH2 L2056 THS.

6. i

LEENFF - T HMCBET 5 ERNIS v Fh L, L LTEToEERhOCH BN
FT5. AWLCITHOEE GBI-23 OROFYOREL &SR LE -1 FoRTED,

HURA AW CERNER - Tws. [H0» ) ERTARNCRBEELHULE0M% S, BT
THBMEEADC Y - Tl > T s, — e~ F AR DD MRS A RS SR Lo,
W OERE D » Y RA, HEMEREORITR - KEABEEOAILR &, 3BBLTHAS+ 1+
v 72 2. LKLY moiré appearance 23%bhn. 4 FAEEIISF D FELE L. #
BROBEDRLAEALRT, BESAOIER CHTHLBLE LicicT Eivw. WHOEATIX,
HEIC L - TERAR LS. BUBECPEEETTIRA v 2 =27 4 ¥4 VAERT, —~BICEETH S,
Las LA B ~ERA BE G T ~L + AlE#E% moiré appearance O F5E Ui-fEia b 5.
ZTLTCIHDOEAOBED L5 - TwBZ b hs. WHTH IHICER2EL LTV, E8H
HThR Y KB 2 W EASRDOR B, PEVBLCHEETHS. LXK I 2h 1 MEEAT
whhs, BEol s, bt biliiefd s UThs &, Wi b moiré appearance %01 b ke
B, BAHREHEAR LA LRD LRV OBK EBERTHS.

#RE I & W OIEREEAFh oA R REMERE Ly, £ LTI#Ho L 0l RS
Te DEEV. IHFC & b TR R IIAL, KAREEO cumulate & Hioh 28450 —¥is REs
DFENEL, BT o TRBELALADLRBENWT EMRDD. Fis vy rkE - fhEE - Rigsk
ChHRARORLHD. CHbOHEMOGKEDMSD An BELHEFTRLLELLHELTRS &,
End Ang0 Pk, KA - FREEEHEDO —~HMOb O An o i@ LT3 Bl-1%, KD-
8, 9. R o WlEE, ChoofEAR An A KE Tk, —R L CREEIEM
Hirtofsw o Edbhn. WFEs (1972) wh 5 &, An O CE BRER T ARHKELERVT,
REE LR TEEPERINHEZIATH 5. SEOBEL R ELLABEOEBIIZLNT, &
HDOBHARML T B0, 24E LTORWRHENZLAERELR VLD EARIRE. il
2B LTHET T 5 2200 5REE, Bo R BRITICER LT, < 7~ 0o L o KIEHHE
T2) $MERIE, #4Y bA OV —RI0T, B E §200058 ERFRL TSRO, MR EE Tl 2 ORI X k.

BFFEIACY Frrs— o2 M0, RER TRk, CORE» WA EHIELI@V cale.). Yol o= =

AT = R IOR (Y meas). MEAOEENZE S~~~ VHAEH 20, ChBORTL L L THERSL DAL
ARG BT L
e T8 =
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EhaBECieIhs, $T-1%, KD-9 (Plate 3-2) DRAREMACRO Pl BSEHEDOT -
FEICH A, Zhik WAGER ef al. (1967) ®\+5 orthocumulate 3EVHEE A -7 b D L E 2
bhb. %5 ThIIURBETHEOBD CHOCLREMEADOTFEAIIENRS. $H1I-1%, KD-
8, 10, UDFRAL H#F~A VT » 7 ADBALGTFOLOT, ZhbELLIXy orthocumu-
late joi W EE AR -Tob D LfEEI RS,

—77, Ang0 P LoMERT, e 2 HORBWHESFBEL, WU LIAIOER BT & —
THEBELAELNG. COFERLUFENOE L IIISRL VBEBETHS.

MNEOOXA - BRFER L O RSO 2 2 - VI LTk BIROW%E (1970, 19732) A3b 5.
HFHC L - TRHBEOHR (BLIURFE) wEildbh5.

BRER . IHOHFEHEEDP T, LELERBAPRAECTWAAEREAATATAE S, ChiXk
BB URBEIRI S Db iinio. L URARE o fRE S o BERE, HEAR
T, ~RBVFERETHS. IR O ZIEEE s X ORI ko —I b M ER A E 5,
ZORERIFEARGRCED bR A TR EL, REMf - T, ThEAKflicilLcsibh
ZHAERLVERDLRS.

BER: 740 VETHLZ—FEAE0RERE L ik Kozu (1914), Aokl (1963), ONUKL ef al.
Q96D B 5. TiO KELOIEHTHS. COMOIRERL, S OBEHELET) 1T
LT 5. HIFMERS 28 E RO AR LTk b~ FeEniifhIoEEitRg
TRRHR DA RR T, TOEHETORERIGE T TROAHT T 5.

LTRENA  —HomPIA, i 3N, WHEoSSEEOANAO - HIBELHI B2, o
LAEIBEERANECHD. WD, 7 V7 i BHEE « RARS « ihx TS ko mpIak
REHELY LTS, — i asw LEROHY & 0 2w UMICERADOHO/EEL TS,
FAHRE D b D AR L IBEC, I X » TEE Hihbilis LicEeampiaoibhb 2 &b
5. EEmElaLRaaliaoBiity e — 7 Chs. RAREGEEHCE, BERAOBIALD
h5. ThoE2SWOIMER 1972) oWf%rdH 5. Thickst, FREOHMIFREAOT
LT, Mgl Z Lnin &, (L2l S Eo£Enb s, —FEkoLmmiiaei L cix, Osuk e
al. (1964) ORI H%B. KeO/NagO En 2 &AM TH 5.

88 HERaL, 2 oRAMRaNa L, AN £2h2h, ANEPORMIRE L
THRLRD., LEEREIEHARENERT, »ALARAXEALTHRHELT3 L2255,

MABAE | EFEDN HLEER GEEH) ObdoTwb b0k 2 fIT, Fads & Fasd Th 5.

7. b % @8 K
de B ERAE SOl L0, ABRHIVICERIh WS, £0 5%, RiHOFHY
a2, 197D WG Leh P Es i, ERECE Las - fodb bbb iR RFEN
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Table 71[-2. Chemical compositions of

Zone I Ir
Bl i, KD-1 KD-2 | KD-3 KD-4 KD-5 KD-6 KD-7 KD-8

7-102A 7-122 © 67006 7-134 71K357 71K361 71K362 65125

S5i0, 58.41  63.02 62.51 65.66 64.65 64.86 71.25 41,19
TiO, 0.69  0.66 0.66  0.47  0.52 0.56  0.25 1.28
AlyOq 15.31  16.31 15.89  15.96 16,33 15,82  16.21 15. 07
Fe, 0, 1.54  3.40 2.11  1.61  2.28 1.99  0.61 8.35
FeO 5,49  3.08 3.90 3.03 1.92 2,80 1.11 7.40
MnO 0.10  0.07 0.11 0.08 0.05 0.10  0.06 0.18
MgO 4,32 1.86 AT B R P 2.04 0.38 8. 26
CaO 6.73  4.06 5.15  4.65  2.57 4,92 3,01 15. 97
Na,O 2,91  3.66 2.89  2.89  3.85 3.06 5,07 0.88
K.O 2,83 2.87 2.68  3.09  5.45 2,68  1.45 0.32
PO, 0.21  0.22 0,19 0,15  0.17 0.14  0.05 0.04
H,O0+ 1.25  0.65 1.65 0.93  0.37 0.51  0.33 0.77
H,0— 0.26  0.19 0.19 005 029 0,08  0.11 0.21
Total | 100.05 100.05 ; 100.16 100.18 9956 99.65 99.89 99. 92
DI | 60.67 66.96 60.24  66.29  79.20 64.44  80.24 7.41

B GRXIV). BLBRLOVRNEHTH D, Si0;, ALO, 2347n <, FeO L KO, & chEMNHN -
T4<, KfO2NaO Thsb. chib b F#OWELRTORTHTHS. I LBNIVE o
B, IT#nzhicke.

SERFRIIN ED X 5> ThER, TRHORDPEFORMERD LSFT0H KO OFfEET
bhBH. Lind ZoRS, AHETRLSEN D) T, A—HN, TRRSHNcike T b
FRc X 2EREETHD. Lich- TP CRER KO cERi2HTT, W OnOREHIA HITFC
KX,

i) 2o~ idi, T, THEEREST, 7V EA, 9% b KO 0Bk LTHHIIENTT
5. FH KO wgBERD 1 ok, AFIEREO/NIE K & FIREERSD D, AT KO0=5.5%

(BI-1%K, KD-5;8i0,—65%) Thb, thEo 13 V- 35 (AEafk, no 9) kil
Ki0=6.38% K LT5. ZhblHercRE LG > TIWEHTHS.

i) IT#C KO diEFIITERE O KHAH - MEREHTH S, AIFEs (1955)% X O°
BV-3RZIIUIKO=4~5%Ths. IHOREBNEHD KO=2.5% (fo& 2iXKD-6) & i
THEEDENL D,

i) MHd LR L KO0 wEH s BET 5. HBI-1%, KD-7 0 EiEME0—, &
XOHBFMITER S O Z AR (g, 1953) BERTHS. Wihd 8i0,—71%CK0=1.5%
Thd. ZORHTERCHETH-T, —RLT~r~EEHo KO EHEO L5 M & % %
5. S BT EIERS B T M LBl Ui\ a3, FEPHETERS © ZRE S g 6 X
7km DERHC I > T L, WLT RN SHE WS bl Lrd ZEVEER» B

— 20 —



Ae bt SEERRAEREE 1. AEMde Bt BRI (EHAFE « AEIEA)

TS HE o k% R

granitic rocks in the Northern Kitakami Mountains,

i v

KD-9 KD-10 KD-11 KD-12 KD-13 KD-14 KD-15 | KD-16 KD-17

66487 7-202 66053 10-128 65108 71K 352 5-111 | 71K338 71K343
43,82 46. 49 46.75 5119 58.04 63.57 65. 84 52.85 64.20
0. 63 0.51 0.78 0.69 0,51 037 032 1.04 0.43
27.26 15. 44 17.08 13.65 17.:89 16197 16. 48 17.04  16.33
3.75 1.35 2.28 3.36 1,82 1.96 1.85 2: 26 203
3.28 978 722 5.74 5,58 2.47 2..18 7.00 2,36
0.08 0. .19 Qi 0= 19 0-17 0.11 0.14 0.18 07312
3.03 10. 40 9582 8.41 3.00 1,70 1.47 4.35 1.83
15.05 1.2:.51 11 55 11. 68 7.94 5488 2:52) 7:06 4,72
1.45 1.10 2.35 2433 2.60 3.37 3.55 2.80 3. 66
0.47 0.42 1.32 1.05 0.94 10877 1.60 3.82 3.41
0.08 0.07 0. 36 0.18 0.18 0.13 0512 0.69 0.19
0.94 0.88 0. 62 0.83 1.22 120 0.68 0.24 0.44
0.24 0.22 0.2 0.18 0.25 0.09 0:.19 0.07 0.04
100. 08 99. 36 99.98 99. 48 100. 14 99.15 92 } 100.09  99.76

w0
;w0

14.71 11.78 25.19 26. 44 42.98 61. 64 64. 37 ‘ 46.26  68.57

2km ~%TT KO 1B FROMBIREGNEL LTw5., —HOTEREETI O X 5 7 KO 0ff
FEIEET 2 ThsHH.
iv) ISOEHERICL » V ER RS UEGES IR VEARS D LT TR~ WEZhy

Quartz (Q)

X
Plagio. Eé)o TR
Canran) el 05 B 65
HI-2" ®— FEBXO LaEHR—2 ) BA—FHEAN
Z7uRie—F, R/ o, HRIEI-1, 2XE2R
(FH 0 KD Bz s8withs)
Fig. [-2. Modal and normative distribution of quartz, potas-
sium feldspar and plagioclase.
Cross : mode, open circle : norm. Numbers refer to
Tables [-1 and 2 (prefix KD is omitted).
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AFHEO LTS &, HI-1%, KD-10, Lol s. D% h Si0—46~47%T, # V&
FaaEtrd 0 TitKO0=1.3%, &% TIX 0.4%ThH%. 2% h KOy 1 ZoENRDLR
5. COBEDEX, »VEAOLIHLHELT, IFOFEERNTHEECHDLWABETHS.
FefomEstko mlaiEe GBE12G) ik KO=2 13% T 5 onbs CGEV-3%, 0
DHHEE{R no. 8).

v) $TM-12%, KD-16, 170 A ATEHED, & QB0 A KO KEATWBDMRHEL>
(8i0,=53%, K:0=3.8%). 2D L 5 CHHFETH - Th KO 233 BT OB NHORHETH .
B OBEH HAT, ME & VEWBNERCHSS L5 El2 %, L LEFH TR ELS KO (b
VER) OZPBE LT, TobRIIARTHS.

vi) KO o & & Citie\ 3, B IVoHIV- 6 h Ko MgO-— 3FeO— (Na,O0+K,0) icks\T, MM
EOFHEDOE DIz d b bS, RMELDOWTT e, P &R TWw%, 50 5% Th cumulate
EBbRD 2 HPHER, MROZ LML, ILRELDVTEY, 7271 HbRAHLTHA.

vil) ET-2ROE— 1V » 2 A L OFEPEA—HIVRART - FE /A2 REBELTRS L,
IR D Wbl T, Fhit, KO 27 ) BEUACRER - fIRRbEThaz &,
Na,O ARRAMMCY Y ROCA B ENE R I5HDTHS. L LU TREERLECLT, =—
FoE Hi~EEh B T S R, P ERTWB,. Lo LME—O RISt & LT, [ ETERUE © ZIEES (BT
A (KD-7) BFE—REm L8R -Twv5, BROREEO—MERTIOTHS 5.
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Rept, Geol, Surv, Japan, No, 251 Plate 2

1. KifERE (14 ONTRREsEmES oWk
Swarm of fine-grained mafic xenoliths in Oura granite (Zone ] ),

N Ei il awagiies

2. KITERS & ER fe PR SRR S
A large mafic xenolith, intruded by Oura granite,
10w B 720 TR 5 BEREIIEE (F = 4 Y2 b ha) CKHIERPE S ERV T
% (B A RIS B ORI 2Tl b3 (BEEHOmEH W BHERIFEY.
AT
A fine-grains mafic xenolith showing onion structure crops out more than 50 m
long, The Oura granite intrudes as veins into it, having many augular fragments
of the mafic xenolith,




Rept, Geol, Surv, Japan, No 251 Plate 8

1. RAREE (I A6 hs EREE
Layered structure in Okubo mass (Zone I ),
KM EHMHERC D Db DT, VX3 aaihiEe “SUBEY 23 bhs. AINEHTE
~FHEEE MR, ERITRARE /.

Rhythmic layer and “‘cross bedding” in the gabbroic and dioritic rock,

Y 2 o MRS ad €

¢ Al i
2. RAREGRREE NGRS OB T
Photomicrograph of anorthositic diorite in Okubo mass,
OGS A > RIS - FE AL L 72 BEL MEOPMmEREL>HE - » VEA. ARG
WERELARA 2V FY 7 ThY, MBS cHs. SMOARARRIIR—XENhe &
DTw5. BI-1%, KD-9. RARET.
Color minerals : hornblende>>magnetite and chloritized biotite, Colorless minerals
. plagioclase>>quartz and potassium feldspar, Hornblende is extremely poikilitic,
and magnetite is xenomorphic, A hornblende crystal surrounded in a broken line
is optically single crystal, Specimen is KD-g in Table I[-1.






552,32, 22 (521.12)

db Bl 3 o [ A 1E Ba S

. gy&EEL

1. #
Je L ERAR SRR L oW TR, & LTHREFK (1952~1958) % X OHEALRFO W
% (B, 19555 BOH - T3 - RE, 19655 SR, 1969 Ak - WARE, 1971) X » THBEOREL s
ShTish, brEOTEREMIRTES b - LB MERNBE THS. HARTLE 15 (1952) THE
Fitk, WEEEZOMOFEMZOWTLER L, 1~ 2 MO0 TUFRBHEEIHLA, ABHERR S
LAFRLTw A, L LEDBITHKEE & WEEC WU Ubhizfodic (Suzukt, 1955 5 #57K, 1958),
HMIEED AFE R SR Toiey. BIR (1969 b0 HN2A R 5 e DICffla 2R LTz
FHHLO—A AR b bl (EEAHE & BIEIMEIEH o RO 255 fodic, ERORLF
ERAEIL AR, 1970 , REOREEE OV CTHOMELEM LI, £ o —#Ik & %E
(IsmmHarA, 19715 T, 1973) Licht, Fb 0% OFFMIIRAEHETHS. shE CoflEERD 5
B, HARDELOMEDK 160fH, MIRD47IE, BEO54H, B 2060HOFEMRIRAETLS &

il

25,

SEOA FUMTERAEORIEC S b, LR &% AFTH LRSEROMRCHETHL I &
%, CORGEAHRTSC L& L. it EEBEPLE L, ERERERCHET2EELORE
Rix, ZoRBCIZED T,

e ST EE Xhiz e — FAFRIIET- 1 Kb L OHI-1 KD X 5 Th- T, #HitF 470
HTHs. BEHEIFATEAOEREEMMOR (RS, VDIV RRBIAFRE LTERL, 2
HWix205 20D 1 ORICE &L, HI-2 K3 GRIRBEAD) - HBl-1EKD H LEEENARE
BhTwB b0 (B, 1955 BEM « FHE - KE, 19655 BB - Nk, 1971 , I JOUK ENTEREE
(R, 1952) ARG D (FFRCITEDR

HI- 1 FOPEL TR LM ETRERTx b, debinhae/EREER ok 2iEH
FHl L BT MBI ChHEnG, COHENL - ELHBETHS. AFROFEMMER OIERIXRERMTER
LIEHEAEY Lk, BRADKNE BI-3 RicdkSnwTsains.

* R I
OO ETT R



HOH T O W G UEEBLE)

()

K5sr120 \KURU;MIHATA (2)

1)

Morioka

TABASHINE

NEEVIRAN
g \
T
/ < 20km
ZO?E Vib

BU-1R TEREEO S & BHEP e — P
Fig. M-1. Distribution of the granitic rocks and number
of modal analyses (in parenthesis).
Stippled : Qz>Kf series. Dotted : K{>Qz series.
Striped : Effusive equivalent of the granitic rocks.

2. FERHROBE

b LIRS O ER L ORITIIAAR (1958) Kl Thshi, 2o TRFOBOFHER L
FEOWRIMCES L FE, REA—H VEL—FAHER L & &SR 2BET 5. $#do ks
ZoRcdb bl o TERERIL, Ao RBHONEES>S D VELGTH S L0 (Q>KER), BIUs



BN QIEAETERES 1. SHFEREL ERA= - SRR

BU-1% &~ FOWMCBET 2 EFEH R
Table I[-1. Number of modal analyses of the granitic rocks, up to 1971.

Reference & Analyst “ Qz> Kf series Kf>Qz series 4‘ Methods Kf staining
| - - —
#K, 1952~1958 230 21 1 A, no
B, 1955 1 32(Tabashine) | P, C, 0.25%0.3mm n, w, (no)
Isuir et al., 1956 } 7(Tanohata) — P, €, n, w.
BAMH « T3E « KE, 1965 —_ 23(Himekami)  n, w. (P, C.) n, w, (no)
R, 1969 ‘ 47(Hitokabe) — n. w, n, w.
FE o« hngE, 1971 ‘ - 40(Orikabe) n,w, n.w,
A, 1970~1971 .60 7 P.C. 0.5X0.66mm yes
i
Total ‘ 345 123 | 468

Abbrebiations ; Qz—quartz, Kf—potassium feldspar, 1. A. —integration apparatus, P.C. —point counter, n.w.
—not written.

VERA>GAETHS S KI>Q R,
Fx & B 5%,

2.1 I—IHEEHEEHE

I BRI TR EY b B8 k4
VEREA B, KT - 2 - TR - FARIR
KA - A8 G IEE Thb.
KHEATE S THEE T h % R

\\ BHAOTEMICEE LTARL, &b
34
\ \ BT B Ut o BT BN TE R TR &
(Qd) (6a) -/ {Adm) \ \
T 7= 1 - Wi e & CEE LTI | 5 Ch B At
/ 2 / 22 / 23 24
7L, A / . - *‘——‘—‘i (Isan et al., 1956), §APHR T H 0
s ——— " BERLBULTWAND, ST
BI-38 L= EReEoNEE a5,

Fig. lI—3. Classificati i iti ks adopted .
ig. I—3 assification of granitic rocks adopte I — I8 B 5 HE SRSV TK

DZENEFLD.

D I#HoFFICEEHES T oalmEsRoEHRES CaH1, 217 L) 2R, EREIE GD
BIOTH2uf (33) HTh-T (BIM-4F) , IHOFEE L vEtETHS.

i) MEZEE (FAR - B, 1961 ; B - |rp - FH, 1970) 3 JOKHEE (FAR - BEE, 1961,
BM-4B) WHRECZ L 747 VERNTHD EMEIh T2, FEELOBERIC X R H —fiko
Qz>Kf %o 3§t and.

ili) MRS 7 4 VEINTC, KEATEFCRE S ABMbRTWE L oL, FELL 7R
VEWNLDORSD. WIKWNSROH VEANEEAATE LR TS X 5 e fRIERRc X 540,
BB BASH R OnFEMEITATH L. NEEDDH - g0 b KI>QRTHE

in this paper.

1) HHL ORE, WD, FrE GRE, f000) RmAT - MEEdE T adEL Tt s,
— 95 —
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Qz Qz
Tanoh - = i
. ?no.ﬂm , =20 . | BRandbes RE o 8himo-Akka -type
o Koshizu . o=
T T T 1
/ | / \ \
i \ | | )
‘/ . \ ; \‘ \
CF s / ° % e
/ ‘\ o % |
LY / \ | \
° / . / ) /© \\
i f_ | \
; ] ‘ I
4 I/ / f |
/ |
- / — ye .4,, L‘); e % 2
L / / |
/® Tare | n=lz2 w Matsumae zawa

o Kurumihata ,

SEI-41 14 - [ #EREEoaE—2 Y v o RA—FRAK
Fig.l-4 Plagioclase—potassium feldspar—quartz diagram of
the granitic rocks of Zones1 and I.

LS GRS, e, %13, [HENHNEKI>Q RER L » )V RA - BRODFEL Q>Kf

REAATHETO LS.
iv) TEoLBE 3G (HIFM - B - WE) AN 6D ~TERMNEE 32 Bths. 1H
BRI 2 Bk X R Z L.

2.2 VHIEHESE
MATEREENE © 2 e d, WHofiME ke sHiie UTHI- 6 Ficm L.

V#OIERAE L L TR0 TFE—RIEL, FFI0EF—SWI, BIIOAE L EOHERLDY,



EElstoAMATERSE 1. SYEEL RS SRR

Qz

o North, n = 27
s South, n = 63

Qz
/e Kurihgshi, n =10

\
Tone

\
e Ganidake, n=1l o Onigasawa, n=5
I \ / ‘ |
// \ / “ \
\
/ \ / 5 |
o o \\ ,-/.. ' \
] Y »
\ T : \
(oL okt \ o \
\ /
LY i ® '/
P SR (] - e ——
] =
/ s \
/ 4 \
3
/ / < \
i o |
e e e (c} ; — S e
/ A ’ / ) 4
e Kesengawa, n=27
o Hitota n=6 ® Goydsan n=19
/ ‘
b

PL

Kf

FI-5K Vel « IaHERMEEOAT—» ) ¥ 2o BA—ARAY
Fig. [-5. Plagioclase—potassium feldspar—quartz diagram of the

granitic rocks of Zones Va and Vla,

WFhsEE LTIL—3208En bk b, ZoherIPESRERAICE 2, FoBRO RN
BEARE - Lh Dby, THAEL LTwS EE 2 bR AEFEERETHTE < mroff

FABRY. PEFIO TIEE BT FEENTH - T (WI-5K), ViFo:BEEfkob bbb h Y E
Az L.

BHIOEBEFIE L LCERPISEE T, 2008k tcihEIND Cu-Fe gibfeH otk
SEBEAEL, AUCEERL2ERE TSN, EEEH L DR )V BACEL. FOMAD/NER,

rREKI>Qz R L, HH22—237 EhET5 GRI-5 ). AIEEIEGELE & LTHEMBIRE
Bchsb.

REEFEOBEF O (1956) X b, 742 gL LCHaRHEL b2 ‘B O
INHBH -2 RDIER). T2 TR VEABELHD, BEORY W ErEsn, £ — 5

PERES LYV BRCE $owv. BEFEETE - & L BERERREOE T O MIBNCEIIcibh
o EEFEGREBECEHE Tk RROHREEE LT LE S Ty, ZoFEmciia L
S LR REEOEEE R S0 EEBANETHH Y.

I R TIER Lo SANIEEESETI- 5 KicBET 5 IR b 3 15 A Hcgeld 22, o RE &k

HE2) DEGE T, 1973) 3k UMINES (KANAYA & ISHIHARA, 1972) WL Tz s .
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Qz Qz
* Hitokabe, n= 54 ® Tgbashine n= 24
o Akagane, a=4 o Hinekami, n= 23

|
© \
e e
. . ] L0 \
F £
\A /oomm iype B (/ s Lyaek
'7." O -Pr—— ] S

[ fKurcmon pr

/ Orikabe ® Orikabe type

® Senmaya, n =42 | lsHidiMA B KATO

n =20 © Sasameri type s n =38

/ / \ ] |

o o \ / \

i B \ / \
'/’"/ y ® Sasamgri-type \“
/0' o / o o_~ \

Ll Wy f8 SE L
oo’ . S Sy Tavha
/ /oo a " B 1 \
) e . i 0 e o8 i
i T \\ / e Cj® e \
s N\ \
5,0® — / / b T A
PL S A / o vz 2,\, Tokusenjyo -tyne |
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-6 Vb« Vb« VifEEoALE—7 ) v 2 BFH « #EAN
Fig. [l-6. Plagioclase—potassium feldspar—quartz diagram of the
granitic rocks of Zones Vb, VIb and IV.

K, 1952) DMIEMER 1 HTH B A, IKEEE L b L SWIEEFEOMZEIV0 T, HEcgD
7e.

PEF D AE —FEES A RTZ O 23y 0 BHECRRE D G- 6 KD. AEAKRES O
AL 5 BAMEAETH B8, OO/ AN AR 2 & b W o il EME L 2T 5.
I ONERHIAE S X D ENCBETH S LA L S B, & Cu), HEHE (Au-W) X0l
Wik z o BEABEBICBRT 5.

2.3 VIHOERELSE

FE OB HIMO B AIL 7 4 2 VBN TH B 2 L THRNCHERTH Y, P & B
DYV TV I LBWIITIRED L 5 ChD. (R LR B L 20 X 5 7aifind bik
Bah, Lo Kf>Qz R+ 5. FEAAOMEROELEB TR, Thiyisw CEBIKO BES
MadEbR TS (FAR - B, 1961, 85D, ZoBofhiks > EaEE —BcrQ>KER
THY, AROBMIEC LS Es o THLRAETHD (FEFER).

U, 3R A - INECI97D) ik b JFRE S h, Qe>KORSF R, TR IE
W, B LOIEEATET S = E RN Sh, EHR L AT bR GBI 2 MHER). £ U T—#1
o b DITHTREMN LT, MEERIREO0BERN RERike v V=BHET bR ¥EL, A%
T2 5z EAEHSh.

— 05 —
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B. Kf=>Qz series /\
A\

n=118 y

A. Qz>Kf series

n =338

i
5 2\ | .
/- > ZBeN \
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// )// |
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BU-7 WEEA. 775 1 t BRI 2NEEORH—2 ) v 2 BA—REAN

Fig. I-7. Plagioclase—potassium feldspar—quartz diagram of all the measurements
of the so-called granitic rocks, excluding xenolith, xenolithic blocks
(mainly gabbro or diorite) and aplitic dike. Contours :5-4-2-1 percent.
Broken line : limit of distribution.

PEESMAIE & LC22—23, S20BHwRd. HHOBLAHL <, AT & 5 W 238
2B D WIZEBINCH LR T B S EliERCiR & DR SR T 5. foks, HAREGE -
BROYTEER O WIEH A T 5 &, WARDESRH VRA L DICY 7 F LTk ) GET-6 X)), MEHD
2 ElEy VY =EoRGE CHE13, 23) 2RLTW5.

TOMOEETHE, BEE (1955) I X AHTRE ARG AT —7 v REGRICN o ik & h
Winafikm L GEI-6 KD, % aE22—23, 32-33ERMMnicgEthd5. KHLFAETHS
GBI-5 1), 7ok, MO EANE O3 TH 5 EAH GHE - T3 - K, 1965) b RAEAEE
WERBRAEETHD.

Bl o2 #EA B I- 7 Kic, Q>KIR, KI>QRiicks s Lic. Q>KIR T REblEs Lo
DIEMPIERE TRADBRENARD LIS, KI>Q MGG B e L X o, AHE22, 23, 32,
BORRGETRAOBEERRT. JFE0 Ty V=84, HEHITEBTHSEE - Ty,

3. EGBIEHE, KEEEEZEL, SRERK
IR K & Ba AT EY H1- 2 FBITF 5. & o REMES £ X ERN I HEER O
s —PIRRE S, BLUERREAZERS LD, Thbb—RcERMEAE LTEh 5 b o0 FHfE
BARL TS, KI>QRICO0CiE, SRR, ITBER ko f@Iscsl, Fms ko Rsis
BrotLic, BM-2 FHROZ EXE 2 5.



WoE W OE O R G G

#ll-2% AHENVHNE GERE - BEERERE - BIRELERO
Table 1-2. Mean values of the modal compositions, excluding gabbro and

diorite of xenolithic mass and aplitic dike,

Name of plutons n Qz Kf Pl Bt Hb Px  Others
— | Otanabe 9 | 30,3 19.7  42.1 4.3 2.9  none 0.7
y | Taro 10 31.0 15.8 43.9 5.3 3.0 none 1.0
S | Oura |7 331 17.9  42.2 4.6 1.4 none 0.8
= Tanohata 17 80.5 9; i 51.9 4.1 352 none T
g | Miyako 18 26.1 .2 49,9 78 7.4 0.1 .6
Q| Yamada 12 23.1 4 BRA 3.8 5.1  none 1.5
&
E Kurihashi 10 2.1 6.5 11 10.5 8.1 none 0.5
= Ganidake 8 25.5 14,8  46.2 2 5.6  none 1e 77
¥ 1§ | Goyosan 18 23.8 9.5  46.6 3 12 0.2 0.4
3 © North 2 2 : t p
& g T(_mo{ o 7 24.9 40} 54,8 .2 5.2 r 0.7
NI South 62 19.7 9.5 54. 4 10.5 8.7 0.6 0.
Whaole Tono*! 24,1 7.0 54.7 A 5:7 0.1 0.7
Kesengawa 20 22.2 8.8 49,2 9.4 10.0 none 0.4
4>> Hitokabe 50 25,7 6.8 49,5 11.2 6.2 none 0.6
Y Alagane 3 30.0 9.6 50,2 9.8 none none 0.5
Q | Senmaya 42 248 3.2 57.8 7.8 7.4 tr 1.9
Kurumihata 2 20.3 24. 9 39. 8 2.1 B8 none 1.6
Himekami 14 20. 2 24.5  44.0 2 5.1 0.1 2.6
& Hirota 6 18.1 20.0 44.4 5, 10.9 tr 0.9
L
) Sasamori*? 12 21 11.8 51,7 el Tail none i)
A Orikabe *2 21 11. 4 18.1 48.1 8.6 .6 3.5 .7
¥4 Orikabe #3 14 | 10.8 24.0 42.9 7.5 10.8 2.2 1.8
Tabashine 9% | 171 21.3  44.8 7.3 8.1 0.9 2.5

Lo SRR (ER52km?®, HH%0km?, R, 1068) £ ML k. *2 R - INEQ9TY) X B, f8 GRS, *:
REE (BE, 1955) oA EDbR 22 LI D.

D) AL R EREEIIERAED L LTERTH -0, & 2ERER— ) BE+RE—EH
BT, 205 S EEEARNKEOS 0D LA L. ERITEKEM DD » & b bl D,
MUEPAN - By, DV CPEE - EEFILES - 2id - KT - KHAMTH S, —fic KI>Qz ROERITER
BThHsb.

i) BARKI>Q ReGCL ) —RBNTHZ. REN—OERAGE, AR T £ 2 ral
Bl 2 LT L,

D) FEG LT NERE T, BE R B Th b THEBE, AEF—5S, R
WA TR & AR & LB e o T—9TiEe &), 28 BrEHR0E S .

A3) AEEAY) TEMLLL 5K, HHERNGOILE—EITOEFS LB RE SR OLA L Fe, Mg T A%

e, Fe SHEMEZ G No 00 GHE - REMC SN AMA L b IIELE LToEBEBEnnsihn. 4k
DEEEIZ C OERTES S .
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Fig.[-8. Various indices to indicate composition of
the granitic rocks (Kf/Kf--Pl, Qz--Kf, total
mafics), on the basis of the mean values in
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Table [[-3. Lists of the modal analyses of the granitic rocks in the Kitakami Mountains, up to 1971.

Notes : Gothic letters in the column of Sample Nos. are specimens on which major chemical analyses are
made. X and D in the same column : X—fragmental xenolith or gabhroic to dioritic mass that
may be a large xenolithic block ; D—aplitic dike.

Abbrebiations : Pl—plagioclase, Qz~—quartz, Kf—potassium feldsgar, Px—pyroxenes, Cpx—clino-pyroxene,
Opx—ortho-pyroxene, Hb—common hornhlende, Act—actinolite, Bt—biotite, Mus—muscovite, Mt—
maghetite, Sph—sphene, Tour—tourmaline, Ap—apatite, Chl—chlorite, Cc—calcite, Py-pyrite, Sill-
sillimanite, n.d.—not determined, n.w.—not written, tr—trace.

A, Zone I : Otanabe, Matsumaezawa, Kurumikata, Taro and Oura

a5 - Color Measured
FxhngNors.VSamplc Nos, Pl Qz ) Kf Hl? Bt NI}_ Others Tndex QZ+Kf, pts.
1 [IsHit ez al.-5| 43.4 28.5 16.1 4.4 6.2 nd, 1.3/ 11.9 44,6 n.w,
2 -6 41.5 25.1 25,6 2.6 4.4 nd. 0.8 7.8 50.7 nw,
~ 3 |Suzuxi- 4 49.4 333 84 55 29 nd 0.5/ 8.9 47
R cpx 7.3
w4 -7X| 22.9 5.5 544 87 0.5 nd. 0.7] 17.2 59,9
H 5 -9 45.3 29.7 18.0 1.8 41 nd. LI =6 477
K 6 -10 48.4 29.0 13.7 3.9 4.3 nd. 0.7 89 42,7
8 = -11 50.6 25.2 15.2 5.3 3.1 nd, 0.6] 9.0 40.4
g 8 | 70K-126 35.3 32,6 25.2 1.2 5.5 0.1 0.1 6.9 57.8 2477
& 9 |70K-127D? 17.8 36.7 43.7 nmome 1.5 0.2 (mus)0.1 1.8 80.4 2828
10 | 70K-128 31.8 33.3 27.8 1.1 54 0.6 — 7.1 6.1 2752
11 | 70K-130 33.0 36.1 27.7 none 2.8 0.3 0.1 3.2 638 2921
Matsumae-| - o R
zawa | 70K-120 37.6 34.2 249 — 2.6 0.0 (mus)0.7 3.3 591 2721
RO | o -
act (sph 0.7)
Kurumi- | 70K-118 42.9 18.1 23.6 11.3 1.8 1.4 0.9 15.4  41.7 2441
hata act
GHIBkMD) | 70K-119 36.6 22.6 26.1 11.5 2.4 0.6 sph 0,2 14.7 48.7 2686
1 | Svzuki-32 49.2 27.5 10.5 4.2 3.6 nd 5.0/ 12.8  38.0
2 -63 33,8 38.1 26,2 0.4 1.5 nd, tr| 1.9  64.3
3 -66 40.1 32.9 19.1 1.7 5.6 nd. 0.6/ 7.9  52.0
= 4 ~67 483 32.0 8.8 3.0 7.3 nd 0.6| 10.9 40. 8
L -68 45.7 32.6 11.5 6.2 3.6 =nd, 0.4 10.2 44,1
g 6 ~70 50.4 29.0 10.8 35 5.6 mnd 0.7 9.8 39.8
e & -73 35.2 pof8 221 B 7.0 med 0.7 12.9  5L9
5 8 ~74 49.7 24.3 11.6 5.3 8.7 nd. 0.4 14.4  35.9
9 ~76X| 51.8 0.9 0.4 40.4 0.0 nd. CPX gi 4.9 1B
10 x| &9 LY 1§ 4E G5 und OF fi 51.1 3.0
T || -81 51.4 31.6 9.2 — 7.1 nd. 0.7, 7.8 40,
|
12 | 70K-109 35.1 32.8 27.8 0.2 3.3 0.8 — 4.3  60.6 2659




ekt inieftrsE 1. SsEl CREM= « gkl

PI Q Kf Hb Bt Mt Sphene |S0lOF q, ks Measured

Filing Nos, Sample Nos,

| Index pts,

70K~ 94 | 280 380 3.5 — 1.6 0.8 0.1 2.5 69.5 2573

70K- 96 | 42.0 36.6 155 1.4 3.9 0.6 — 59 521 2985

o 8 |TOK- 97X 513 43 12 36.6 0L 13 tr 43.2 5.5 2322
2 :

4 [70K- 99X| 50.6 10.6 14 309 49 11 FEOYaza 120 2ses

5 |7ok-100 | 325 385 227 01 49 10| 6.0 6.5 2211

£ 6 |70K-101 | 52.2 200 9.8 27 56 0.7 — 9.0 388 2598

O 7 |70K- 103(1) 42.7 32.7 19.2 0.8 3.8 0.8 trf 5.4 5.9 2427

8 |70K- 103(2) 39.3 33.9 183 tr 81 0.2 0.2l 85 522 2260

9 |70K- 104 | 50.0 224 82 46 41 1O 0.7/10.4  30.6 2510

B, Zone II : Tanohata, Koshizu, Miyako and Yamada

Filing Nos.|Sample Nos,] Pl Q: Kf Hb Bt Mt Others | 20l0F g, (k¢ Measured

Index pts.
1 Lsmit et al-1 49,7 31,8 8.8 27 6.4 nd, 0.6 9.7 40.6 n,w,
2 -2 57.4 32.6 57 — 34 nd 0.9 4.3 38.3 nmw,
3 -3 57.8 32.2 6.6 — 2,5 nd, OB 1BL3 38.8  n.w,
4 -4 | 458 227 149 10.6 3.5 nd CPR L% 6.0 a6 nw
5 -4'X? 46,0 22.8 0.2 17.0 13.5 =nd. 0.5/ 31.0 23.0 n.w,
6 HUEUKL —14 51,8 24.6 12.5 6.1 4.1 nd. 0.9 11.1 37.1
o 7 -15-1 58.3 19.3 52 50 10.0 nd, 28.17.2 24.5
g 3 -15-2X| 59.0 6.6 1.2 21,2 10.8 n.d. 1.3 33.3 7.8
9 -16 53.2 2.0 10.3 5.1 8.4 nd, 2.0 15.5 M3
m 10 -17 51.0 34.2 1.1 1.9 0.5 nd. 1.8 3.7  45.3
g |
= -18 53,7 18.9 3.3 18.8 5.0 nd, 0.4 241 22,2
=)
=] sl cpx 2,7
| =143 - P od, 4
& ¥ X 6.6 0.8 27.0 6.3 nd Lg 376 0.8
13 -21 48,8 389 7.9 — 32 nd 1.8 4.4  46.8
14 -26 51,5 37.6 9.4 — 1.4 nd, 0.1 1.5  47.0
15 -30 57.0 32.0 3.3 0.9 4.4 nd 2.-'J| T 35. 3
16 | =31 | 50.0 39.6 6.2 — 4.0 n.d. 0.2 4.2  45.8
17 |70K— 121 | 28.8 366 325 — 1.8 0.3 {musir| 21 69.1 2861
|
18 | 70K~ 122 56.1 80.6 6.7 1.5 3.7 0.7 (sphd0.7| 6.6 37,8 2915
19 | 70K- 131 | 53.0 33.9 7.3 1.0 3.5 0.6 S‘;}; o5l 58 412 3315
20 | 70K- 132 | 58.5 31.7 3.3 1.0 4.3 0.9 (sph)0.3 6.5 350 3136
Koshizu |
e 70K- 137 40.6 33.8 19.5 — 6.1 tr tr| 6.1 53.3 2602
GRTA | | :
.1e , . Nl
Filing Nos. Sample Nos, Pl Q. Kf Hb Bt Others ‘I:;d].zi f;u_-q-}{f _‘E::'md
1 | SuzukI-40 #3.7 G50 4k 22T 147 cpx 1.2 38. 6 17 7
2 -43 56.3 19.0 2.4 12,8 9.3 chx 0.2 2.8 1214
3 -19 48.9 30.4 4.4 1.7 0.6 othersid ¢ 16.3  34.8
4 -52 51,3 33.6 0.5 3.6 10.5 do. 0,5 14,6 34,1



B OHE oM OE B O# 4 $EsE)

Filing Nos,| Sample Nos,| Pl Qz Kf Hb Bt Mt  Sphene ‘ch?c{g; Qz+Kf M;i:"ed
5 -53 | 41.4 33.6 16.1 2.7 5.8 others 0.4 8.9  49.7
6 -55 | 50.5 3.4 11 7.8 9.1 do, 0.1 |17.0 32,5
7 -56 | 43.8 37.1 4.6 4.3 9.8 do. 0.4 |14.5 41,7
8 =59 58:2 P40 2.7 89 10.8 do. 0.9 20.1 26.7
i 9 |70K-105 58.5 22.0 9.7 4.6 3.7 1.1 4 9.8 31.7 2904
10 | 70K-106 6.7 2.2 8.0 40 3.4 1.2 05 9.1 29.2 2875
g
2 1 | 70K-107 60.7 19.3 5.1 6.1 59 1.7 1.2/ 14,9 24.4 2899
2 12 | 70K-114 43,1 29.3 16.2 6.2 4.9 0.2othersQ 1114 455 2531
2 13 | 70K-115D? 30.2 348 30.9 — 3.8 0.2 0.1 41 657 2830
14 | 70K-138 53.6 24.3 1.3 11.4 87 0.6 0.1 20.8 256 2644
15 | 70K-139 41,5 23.4 7.3 12.7 13.9 0,9 others0.3/ 27.8  30.7 2454
16 | 70K-140 46.8 33.7 5.3 5.2 82 0.6 cc0.2 142 390 3110
17 | 70K-141 44.4 26.2 1.7 8.6 83 05 2P 8% 17.7  37.9 2756
18 | 70K-144 42,1 23.4 20.3 8.0 4.5 1.1 0.6; 14.2  43.7 3079
19 | 70K-145 56.7 23.1 0.6 21 7.3 0.6 2P 8: éi 10,6 32.7 2879
| |Suzwki- 130 63.0 21.2 3.5 20 7.5  others2.8 | 12.3 24.7
2 - 132 54.8 21.2 7.7 129 1.6 do. 1,8 163  28.9
3 ~134 5.5 242 17.2 0.5 5.9 do. 0.7 7.1 41.4
g 4 - 136 51.6 26.5 11.8 5.3 3.8 do. 1.0 IlO.l 38.3
5 ~ 140 68.2 23.7 4.1 1.5 1.4 do. 1.1 | 4400  27B
g 6 ~ 142| 58.8 24.6 11.0 0.7 3.1 do, 1.8 6 35.6
o 7 | 70K-85 55.6 23.4 6.5 8.3 4.5 0.8 0.9 14.5 29,9 2828
T 8 |70K-86 59.6 20,8 9.2 3.4 49 1,5 0.6/ 10.4 30,0 2567
E g | 70K-88 58.4 28.4 80 1.5 31 0.4 0.2 52 364 2768
10 | 70K-89 57.1 18.8 3.6 12.9 6.6 0.7 0.3 20,5 22,4 2523
11 | 70K-98 63,0 20.3 81 56 1.4 0.9 0.7 8.6 28.4 2838
12 | 70K~146 55.8 23.6 10.1 6.8 2.4 0.8 0.5 10.5 33,7 2603
C. Zone Va: Kurihashi, Ganidake, Onigasawa and Goyosan
Filing Nos.|Sample Nos.| PI  Qz Kf Hb Bt Mt Others | ST Qu+Kf Mg“;‘“ed
1 |Suvzuki-12 | 512 246 11.1 2.6 10.1 nd. 0.4/ 13.1  35.7
B -15 | 58.5 12.4 — 13,8 151 nd, 0.2029.1  12.4
& 3 -16 | 48.4 246 7.3 9.9 9.2 nd 0.6/ 19.7 31,9
4 -18 | 47.0 26.5 10.5 5.5 10.3 nd. 0.2/ 16.0  37.0
5 ~20 | 49.1 25.7 88 83 &1 nd tr| 16.4 34,5
2 6 -25 | 58.8 20.2 57 6.4 83 nd 0.6/ 15.3  25.9
£ 7 —27-1] 46.2 26.7 6.1 6.6 13.4 nd 1.0/ 21.0 32.8
3 8 ~27-2 48,9 28.5 5.6 9.3 6.8 nd 0.9/ 17.0  34.1
9 70K-72 | 53.6 21.4 2.4 9.7 12.3 0.6 —|22.6 23.8 2280
10 70K-73 | 51.6 20.4 7.3 87 11.2 0.7 0.1 20,7 277 2207




e AECTEREE 1. #ASREL CRFR= « AR

e - ) Color Measured
F;Imﬁ Nos,|Sample Nos, Pl Qz Kf Hb Bt Mt Others MeiTax QZ—Hi. pts,

1 |Suzuki- 116 51.8 24.3 13.5 4.5 3.0 nd. 2.9/ 10.4 37.8
2 - 118 51.9 27.5 10.6 4.0 5.6 nd, 0.4 10.0 381

g 3 - 119 40.7 1.3 — 39.8 6.4 nd 1.8/ 48.0 113
& - 114 50.9 244 11.9 6.8 4.2 nd. 1.8/ 12.8  36.3

W S - 115 52.1 29.4 9.1 3.0 5.6 nd 0.8 9.4 385

Y s -121) 40.7 27.6 9.1 9.1 7.8 =nd, 57888 867

4

g 7 - 122 55.6 159 20 13.1 12.4 nd. 1.0/ 26.5 17.9

g 8 - 124 3.0 9.3 — 531 55 nd 1.1 59.7 9.3

O 4 - 125 43.7 28.0 22.4 mone 5.7 n.d. 0.2l 59 504
10 = {7 %84 155 e.8 165 &5 nd P gg 23,8 36.8
11 - 176 39.5 27.2 20.3 1.6 1.0 =nd. 0.4 13.0 475

2 1 ~90 | 342 41 277 251 23 nd. PSlaio s

& :

@ 2 94 | 619 nome 25 249 11 nd %2 g6 a5

g 3

g -105 37.8 37.8 18.2 0.3 53 nd 0.6| 6.2 56.0

g - 108 40.0 3.3 18.2 17.5 20.8 n.d. 0.2[38.5 21.5

S s - 109 32.9 6.4 247 55 285 nd, °P* é‘é 36.0 311
1 -43 | 43,3 240 54 19.0 83 nd. 0.0 27.3  29.4
2 -44 | 446 21.6 3.0 18.4 119 nd. °P% 8f 30.8  24.6
3 -46 | 54.3 18.5 6.7 13.3 7.1 nd. 0.1]20.5 252
4 47 | 45.3 19.1 2.9 19.4 13.1 =nd. 0.2/ 32.7 22,0
5 -50 | 549 14.7 0.2 11.0 14.7 =nd, P¥ gg 30,2 14.9
6 -51 | 34.2 22,4 3.9 27 87 nd. 0.1 1.5  54.3

5 -53 | 52.0 29.9 5.8 3.5 84 nd. 0.4 12.3 357

w 8 -57 | 51.0 30.6 9.1 2.9 55 nd 0.9 9.3 39.7

H o -58 | 48.3 25,0 13.1 5.8 7.8 nd. 0.0 13.6  38.1

g 10 -59 | 45.3 19.9 5.1 158 1.6 nd, C©P¥ gﬁ 29.7  25.0

5 2

Q

o 1 40 | ®%.1 230 1.6 13,6 1.4 nd, PR 8j 26.0  34.9
12 -68 | 48.8 20.1 9.0 13.9 7.8 nd. 8; 221 29.1
13 69 | 40.8 28.7 221 2.6 56 nd. P (' 85 50.8
14 | 71K-265 46.2 25.6 13.7 6.1 82 0.1 0.1 14.5 39.3 2223
15 | 71K-272 45.3 25.1 12.7 7.9 82 0.7 0.1 16.9 37.8 2405
16 | 71K-275 5.9 27.0 7.3 5.3 7.3 1.0 spho0.213.8 343 2266
17 | 11K~976 38.4 3.2 154 56 9.2 0.2 tr| 15,0  46.6 2639
18 | 71K-303 47.6 22,0 9.9 10.9 9.5 0.1 tr| 20.5 3.9 2541
19 | 71K-308 | 40.9 22.1 17.9 8.5 10.4 0.1 0.1 19.1  40.0 2464




D, Zone Va : Tono, northern part

izh

B

WOk B #

& (2515

and southern part, Kesengawa and Hirota (Zone VIa)

FilingNos. VSfample Noi ,PI Q: Kf Hb Bt Mt Others (I:x?dl:; Qz--Kf Mc;ssl‘lred
1 ‘SUZUKI—S 54.0 29.5 9.4 — 6.5 nd 0.8 71 889
) | -6 61.4 17.5 2.1 12.3 6.1 nd. 0.€)19.0  19.6
3 -8 | 55,1 23.3 4.4 1.2 6.0 nd t 17.2 277
4 -10 | 51.8 25.4 0.9 13.4 8.3 nd. 0.9l 21.9  26.3
5 =13 50.5 24.7 10.5 6.4 7.2 nd. 0.7 14.3 35: 2
6 -14 | 49.2 30.7 0.5 150 4.3 nd, 0.9 19.6 31.2
7 -31 62.7 27.8 6.2 — 2.1 nd, 1.2] B.8 34,0
8 -32 | 62.1 27.4 2.8 — 6.4 nd. 13 7.7 30.2
9 -34 BTG 4 5 il 6.6 nid 0.9 9.2 32.9

~ 1 -3 | 57.4 255 10.4 — 5.4 nd. 1.3 6.7 3509

&

=

@ 11 -38 | 63.9 22.4 84 — 4.8 nd, 0.5 5.3  30.8

o 12 -39-1| 60.6 28.7 9.1 — 1.5 nd 0.1 1.6 37.8

‘.‘.‘J%( 13 -39-2) 2.5 29.1 2.6 — 55 md 0.3 58 317

Tou -40 | 57.6 27.2 6.1 — 80 ud tdl @1 @85

£ 15 -41 | 48.5 343 147 — 21 nd 0.4 2.5  49.0

Z 16 -42 | 62.1 23.3 82 — 57 mnd 0.7 6.4 3.5

[=]

E 17 70K-46 | 48.9 17.4 3.2 10.4 19.2 0.8 P*O01la55 006 2589
18 | 70K-47 | 67.4 9.2 37 9.3 95 07 FP*0Zi97 129 241
19 70K-48 | 51.4 12.4 — 19.1 14.4 20 P07 362 124 2617
20 70K-49 | 49.2 246 9.5 9.0 7.2 0.5 tr] 16.7 341 2672
21 70K-51 | 55.5 26.4 4.2 4.0 9.4 0.5 —13.9  30.6 2685
22 70K-52 | 45.2 247 12.7 9.6 6.8 1.0 —{17.4 374 2781
23 70K~76 | 54.6 245 7.4 5.9 6.9 0.7 —13.5 31.9 2193
24 70K-77 | 48.1 24.1 6.8 9.1 1.2 0.7 — 21,0 30.9 2583
25 70K-78 | 45,1 29.4 16,1 1.6 7.4 0.3 0.1 9.4 455 2428
26 70K-79 | 40.2 32.2 20.9 0.0 6.5 0.2 — 6.7 531 2604
27 70K-80 | 56.9 24.8 7.5 2.3 8.2 0.2 0.1/ 10.8  32.3 2662

Filing Nos.|Sample Nos,] Pl  Qz Kf Hb Bt  Others 0% QuiKf
1 | Svzuki- 2 49.2 26.7 6.9 6.3 9.7 1.2/17.2 33.6
2 -4 | 46.8 23.5 1.0 6.6 11.6 0.5[18.7  34.5
3 -6 | 53,6 242 6.9 2.0 13.0 0.315.8  31.1
4 -7 | 45,2 166 180 9.5 10.0 °P¥ 8‘%20.2 34.6
5 -10 | s2.2 186 1o 201 55 P*&7ws a5
6 -1 | s0.0 226 109 79 7.8 P Uligs a5
7 -12 | 0.0 20.7 46 6.8 7.3 0.6/14.7  25.3
8 -14 | 520 220 62 1.5 65 T 0Mas 22
9 -15 | 55.5  18.6 5.6 6.2 13.7 0.420.3  24.2
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i
CRT & HBEE

Tono South

10

11
12
13

14
15
16

I
18
19
20

2l
22

23
24
25
26

20
28

29
30

31
32
33

34

35
36
37
38
39
40

41
42
43
44
45
46

Filing Nos.| Sample Nos,

Pl Qz

=17 &7 8.7
-18 536 5 24.7
-20 48.3 20.0
=2 65.0 22
~22 55; 2 20,7
] 56,2 17.1
=27 43.2 220,
-28 60.9 20.1
~30 52.8 28.7
=31 54. 4 28.0
=82 58.2 18.7
~34 60. 8 24.4
B3 55.1 12,3
~37 52.8 16.4
-39 583 20x 1
-41 49,2 25.4
—42 55.8 22511
—44 59.3 16: 9
—45 45.0 268
—47 50.2 233
—48 58,72 20.0
~50 50.:3 36.1
=5l 70.5 132
=58 55.8 30-9
-54 47.9 26,0
=b5 50.2 23.7
-62 65.1 18.4
-67 51.1 28: 7
-89 47.1 19.4
=L 45.8 23.15
-72 50.1 29:0
—74 50. 4 23 i
=76 60. 5 19.6
={iuli 50.0 19.6
-79 60.9 6.7
-81 54.0 .7
-84 50.6 21.6

[ Color

Kf Hb Bt Others Qz+Kf

== Index
5.0 10.2 12.2 1.9 23.6  24.7
1.8 i BT 0.2 10.2  36.3
2.1 68 48 1k 489
48 LB 0.1 80 27.0
2% 77 W3 = 8é 216 23.3
Wes 55 7O 1.3 13.8  30.0
We 120 o8 o= g-g 24.0  32.8
21 @3 LS 0.7 1.9 27.2
44 54 7.9 0.8 14.1  33.1
84 BB BB 0.3 14.3  3L4
0.9 7.1 14.7 0.3 22,1  19.6
0.1 54 9.0 0.3 14.7 245
01 238 7.5 P*0llays g0y
9.2 . 6.3 15.0 0.6/ 2.9 25.6
39 6.0 158 0.9 22.7 24.0
1.0 &% 81 —14.4  36.4
2.6 83 10.5 0.7 19.5  24.7
6.9 7.6 88 P 0ligg 233
43 10.8 130 P Olay 30
7 6.4 16.3 0.1 22.8  27.0
6.8 8.0 0.4 15.2  26.6
6 RO 67 0.4 81 416
B8 LB ad 1.2 7.5 220
6.2 2.7 3.6 0.8 7.1 37.1
e LF 188 P7lemy wma
51 168 4.8 0.1 21.0  28.8
TR e B4
5.5 8.9 6.7 0.3 16.7 32.2
e LB 65 0.6/ 18.3  34.6
0.8 13.0 16.5 0.4 29.9 24.3
9.9 4.8 9.8 0.4 15.0 349
ey BF LR P 8% 15.8  33.8
G4 B8 if T 8; 19.5  20.0
1.7 18.1 10.3 0.3 28.7 2L.3
= WH ei P g% 32.4 6.7
5 B By P 2}1 20,8  25.2
4.2 71 182 1.9 23.6 25.8



Filing Nos. Sample Nos,

Kesengawa (& 1l JID

47

48
49
50

W 0N O O AW N

—
[ ]

11
12
13
14
15
16
17
18
19
20

wOE O OE O W & GE25LE)
Pl Q Kf Hb Bt Others | %;’;g; Qz--Kf
-85 | 46,8 245 1.7 107 57 °M 83 6.9 36.2
-87 | 57.8 17.3 0.5 18.3 0.2 24.4 17.8
~01 | 4.8 223 19.3 7.9 1.0/ 13.6 416
-95 | 59,6 17.4 3.7 10.1 1.1/ 19.3 211
05 | B85 106 05 L4 WS 0.1 22.4 111
-100 | 54.7 10.7 9.1 125 11,9 °PX 82 25.5  19.8
101 | 60.9 101 37 69 163 P L3 138
~102X ?| 60.8 = ~ 254 53 P23, 00
-105 | 543 1.2 1.3 12.6 19.4 °P¥ 82 33,2 12.5
<55 | E5.6 8.6 — 37 17.5 Cp"li-g 34,8 8.6
-108 | 83.2 87 1.0 01 54 °CP¥ 8§ 7.1 9.7
A% | T 5B = Wi 1,4 T g g 3.8 15.5
918 | dee 182 B9, Lo dp W= fg 34,5 19,1
-115 | 55.4 244 0.6 0.0 19.3 0.3 19.6  25.0
-117 | 708 56 0.4 &0 135 P lIlag, 4o
-119 | 526 7.3 20 132 225 P 2031 93
-132 | 529 9.3 1.1 14.4 197 °OP¥ g; 36.7 104
Suzuki- 1 | 481 28.2 128 2.9 7.7 0.3 10.9 410
—~z | B8 @7 81 BE &1 1,5 16.4  36.8
-3 | 39.8 20.1 125 6.8 10.9 0.918.6  41.6
=4 | 55,8 188 128 97 4T 0.7 151 3.1
-5 | 45,2 287 137 1.4 0.7 0.3 12.4 42,4
-% | 5%1 UE b &F O 0.1 12.7  34.2
=7 | 8845 B1 4B &F T@ 0.2 14.5 47.0
<@ | 888 [y BY dsa 1.7 0.0/ 24.1  23.0
-9 | 440 205 7.1 9.8 9.7 0.019.5 36.5
-10 | 43.9 256 146 59 9.4 0.6/ 159  40.2
~11 | 4.8 289 87 95 7.7 0.4 17.6 37.6
-12 | 46.2 169 7.0 208 9.1 0.0 29.9 23.9
= i M7 M1 71 B4 e 0.4 23.0 212
14 | 527 16.2 3.4 1.6 153 0.8 27.7  19.6
-8 | 686 12@B 797 47 G5B 0.0 10.5  20.0
~16 | 48,5 P%E 69 I0.E 10.7 0.2 21.1  30.4
=il\7 516! 18.2 2.5 f LT | 14.3 08| 2%. 7 20.7
=§ | B8 {B% LS 44 0.8 0.4 16.3  30.2
-5 | Ba7 #.8 14 BE 0.3 0.3 18.7  27.6
20 | 47.6 226 8.4 10.4 10.8 0.2 21.4 310

f
I




ko EEEREE 1. gERL CAREZ - ARRF

Filing Nos.|SampleNos| PI @  Kf Hb Bt Others |$01% QuiKf M“;zf"ed
21 | -21 | 46.5 17.3 2.8 19.8 13.4 o.z\ 33,4 20.1
22 % | BE 1.4 0 20,9 13.9 0.0 34,8 116
23 ~23 | 55.0 23.2 & &4 &7 0.8 625 Y
24 ~24 | 43.1 27.9 147 80 6.3 0.0 14.3  42.6
25 25 | 43.7 263 1.4 10.1 7.8 0.7, 18.6 377
2 -2 | 46,0 16,8 6.8 15.8 14.5 0.1 30.4 236
27 | -41 | 5.4 19.7 12.0 10.7 5.1 16y ELy
~ 1 |Suzvki-42 | 5.2 155 18.9 10.6 3.7 0.1 14.4  34.4
B g 43 | 43.4 191 18.3 11.7 7.4 0.1 19.2 374
g © —44 | 46.8 17.6 18.7 10.6 6.3 0.0/ 6.9  36.3
g 4 SmvAZU-105 39.9 182 57 P e 4 1.9/23.2 369
é 5 71K- 283 42,9  20.5 24.4 6.6 4.6 ;;‘g 08122 a9 2672
6 71K- 285 42.1 179 20.9 Ty 4f S‘;ﬁ pal1e1 38 2412
E. Zone Vb: Hitokabe, Akagane and Senmaya
FilingNos,[Sample Nos. Pl Q: Kf Hb Bt Mt Others | SO0 Qu4Kf M‘;;sz“ed
1 | 65081201 | 51.5 19.2 5.4 6.4 151 1.6 0.7 23.9 246 1950
2 | 65081203 | 49.7 26.7 7.9 5.2 10.2 0.1 0.1 15.7 346 1697
3 | 65081206 | 51.1 26,6 3.5 6.4 11.9 0.1 0.3 18.8  30.1 2304
4 | 65081210 | 50.9 22.0 67 81 1.7 0.4 0.2 20.4 28.7 2215
5 | 65081301 | 49.1 249 6.2 7.8 1.7 0.1 0.2/ 19.8 31.1 2046
6 | 65081302 | 53.8 25.9 4.8 4.6 10.5 0.2 0.2/ 16.5  30.7 1846
7 | 65081308 | 41.0 25.6 15.4 5.2 12.6 0.1 0.2 18.0 410 1855
8 | 65081309 | 49.2 247 2.6 8.5 145 0.3 0.3 23.5 27.3 1479
9 | 65081310 | 51.6 23.5 6.0 5.9 12.6 0.2 0.2 18.9  29.5 1931
10 | 65081311 | 52.3 23.4 3.2 8.1 12.4 0.2 0.4 21.1 266 1856
a
11 | 65081312 | 54.2 19.7 3.7 7.7 12.7 0.3 1.7 22,4  23.4 1977
< 12 | 65081313 | 44.3 262 9.2 7.4 10.7 L1 1.1 20.3  35.4 1670
Y 13 | 65081314 | 53.0 26.1 7.8 4.4 7.9 0.2 0.6 13.1 339 1939
§ 14 | 65081401 | 47.4 269 6.7 7.5 10.4 0.8 0.3 19.0 33.6 2014
2 15 | 65081405 | 46.7 22.6 19.1 4.2 6.7 0.3 0.4 11.6  41.7 2168
T 15 | 65081406 | 48.4 34.3 5.5 31 7.9 0.4 0.2/ 1.8  39.8 1916
17 | 65081407 | 50.6 21.3 4.3 10.7 115 1.3 0.5 23.8 256 1806
18 | 65081408 | 50.4 23.6 10.¢ 4.8 9.8 0.4 0.2 15.1 345 1803
19 | 65081410 | 49.8 21.8 6.6 81 13.1 0.3 0.3 21.8  28.4 1982
20 | 65081507 | 53.9 241 24 9.9 9.5 0.1 0.2 19.6  26.5 2101
21 | 65081509 | 45.3 20.0 7.7 6.4 10.4 0.8 0.3 18.0 36.7 2228
22 | 65081511 | 51.7 241 6.9 6.3 10.6 0.1 0.2 17.3 3.0 1865
23 | 65081512 | 50.7 26.4 6.5 6.3 9.4 0.4 0.3 16.4 32.9 1914
24 | 65081513 | 51.8 28.0 5.2 51 9.5 0.1 0.3 15.0 332 1747
25 | 65081514 | 53.1 26.5 4.5 4.5 10.9 0.1 0.4 15.9 310 1914




26
27
28
79
30

ht
32
33]
34
35
36
37
38
39
40

41
42
43
44

51
52
53
54

Gk 4

Akagane

Filing Nos.

Senmaya(f D

B OH R OA B O# & GEB1LE

Filing Nos.|Sample Nos.l Pl Q Kf H Bt Mt Others ‘%ﬂg; Qz+Kf Mt:fil'md
65081515 | 48.4 28.6 5.6 4.6 11.9 0.3 0.6! 17.4 342 1829
65081601 | 45.6 22.8 13.2 7.8 10.1 0.4 0.1, 18.4 360 1721
65081604 | 51.0 26.8 10.2 0.1 11.2 0.4 0.3 12.0  37.0 1866
65081702 | 50.1 26.2 4.0 6.9 121 0.4 0.3 19.7  30.2 2068
65081703 | 48.8 18.3 4.9 14.6 12.6 0.2 0.6 28.0 23.2 1855
65081704 | 51.8 23.7 4.8 7.9 11.6 0.2 0.1 19.7 285 1932
65081705 | 47.5 26.4 4.4 6.0 153 — 0.3 21.7 30.8 2008
65081706 | 52.4 19.5 4.5 9.4 13.7 0.2 0.3 23.6 240 1888
65081707 | 47.5 26.5 9.9 5.3 10.2 0.1 0,4] 16.1  36.4 2063
65081801 | 56.0 24.9 6.2 3.3 8.9 — 0.7 12.9 311 1965
65081803 | 46.0 28,9 9.7 3.0 11.8 0.1 0.4 15.4  38.6 1813
65081804 | 48.1 26.5 9.2 3.8 11.9 0.2 0.4/ 16.2  35.7 2109
65081805 | 47.5 33.6 3.0 2.7 13.0 0.1 0.1 15.9  36.6 2198
65081901 | 55.4 20.7 — 13.0 10.6 0.1 0.2/ 23.9  20.7 2140
65081902 | 42.1 34.8 8.3 4.4 9.9 0.1 0.3 14.8  43.1 1982
65081903 | 44.8 32.2 8.3 2.5 11.5 0.1 0.6/ 14.7  40.5 1898
§5081905 | 48,4 28.9 7.8 3.2 11.4 0.2 0.1 14.9  36.7 1947
55081906 | 50.9 24.3 6.3 4.5 13.2 0.5 0.2/ 18.5 30.6 1775
65081204X| 55.0 13.1 0.9 13.9 16.3 0.1 0.6/ 3.0 14.0 1343
65081303X| 57.2 6.0 1.6 17.4 17.5 0.1 0.1] 35,2 7.6 1347
65081411X| 57.6 11.0 1.7 17.7 11.8 — 0.8 29.7 12.7 1676
65081802X| 52.4 10.6 2.1 21.4 0.1 — 12.0/ 34,9 127 1652

Suzuk1-71 45,0 29.5 85 3.4 13.6 nd. tr| 17.0 38.0

-72 | 50.2 27.0 11.3 3.7 7.4 nd. 0.4 11.5  38.3

74 | 47.9 28.4 8.0 6.7 86 nd, 0.4 15.7  36.4

~76 | 55.2 22.6 5.1 6.9 9.8 nd Q4 171 BT

77 | 47.4 24.1 6.6 8.4 13.4 nd. 0.1 21.9  30.7

-78 | 49.0 26.9 6.4 7.1 10.6 nd. tr| 17.7  33.3

-79 | 47.1 27.8 4.8 7.3 12.7 nd. 0.3 20.3 326
71K-217X | 52.5 23.2 10.8 5.1 7.8 0.6 tr| 13.5 340 2227
71K-218 45.4 32.8 9.8 — 11.3Ppy0.5 0.2/ 12.0 42,6 2696
71K-219(1) | 51.2 30.6 82 -— 9.8 tr 0.2 10.0 38.8 2219
71K-228 54.1 26.5 10.6 — 82 0.3 0.3 8.8 371 2536

Sample Nos| Pl @  Kf  Hb Bt Others |27 QuyKS

Svaki-3 | 6.1 194 15 L& 7§ PD él 0.0 20.9

-4 | 52.7 240 5.4 5.7 il 1.0/ 17.9  29.4

~5 | 50.9 26.9 4.7 9.8 7.6 0.1 17.5  3L.6

-6 | 57.7 9226 3.7 7.4 B 0.4 16.0  26.3

-7 | 57.0 240 6.2 G 4.9 0.7/ 12.8  30.2

-8 | 58.8 229 7.2 4.5 6.4 0.2 11.1  30.1

-9 | 50,0 27.2 4.4 2.3 15.4 0.7/ 18.4  31.6

-10 | 55.9 26.4 0.3 5.6 11,3 0.5 17.4  26.7

55
56
57
58

O ~N & O ow N




b binto TR EREE . SE Rl EERFS - SRR

Color Qz+Kf

- , =
iﬂl@()i Sample Nos, Pl 7 Qz Rf, Hb Bt Others Index

9 T | B24 187 — BB 8.8 0.4 17.9  19.7
10 Sz | f0.0 18 — @9 g B g'j 248 15.2
it} -13 | 66.9 223 0.1 43 6.0 0.4 10.7 22.4
12 SR = N — 12,9 tr{ 22,4 29.9
13 <15 | 625 175 — 19 7.3 P*0Na00  a7s
14 16 | 600 260 48 B2 BB 0.2l 9.2 30.8
15 ~17 | 54.3 31.1 44 45 5.0 0.7110.2 355
% 18 | 645 983 4.2 04 12.8 0.313.0 325
17 -20 | 620 221 40 3.2 7.2 15119 261
18 54 | 5.3 #E = GHB 108 0.4 18.0  26.8
19 -6 | #65,6 ar8 @3 B2 10D 0.4 16.6  27.8

[
20 ~35 | 545 19.1 1.6 145 9.6 0.7 24.8  20.7
21 -36 | 540 27.8 1.7 5.5 .0 65185 296
22 %7 | #57 1w@® 7.5 4.6 i 0.2 6.9 27.4
23 -3 | 517 3.1 0.2 441 — 0.9 45.0 3.3
24 -52 | 542 27.1 17 82 6.8 2.0017.0  28.8
25 45 | d5i- %0 1.8 — BT s.o| 8.7 262
2% 6 | 959 23 14 8.0 il i 64) 91.4 3.3
97 63 | 659 219 13 44 59 P H 1109 232
28 65 | 657 4.6 1.5 6.4 = 21,8 28.2 6.1
29 %8 | .9 Bee 48 1.8 0.6 19.0 29.1
30 76 | 73.2 14.4 4.0 4 4.0 —| 8.4 18.4
31 -80 | 38.8 208 6.4 10.1 13.9 1,0/ 25.0  36.2
32 -84 | 622 229 51 2.9 6.0 0.9 9.8 28.0
33 -88 | 53.5 25.3 7.4 3.4 9.8 0.6/ 13.8 327
34 -93 | 52.9 249 1.9 10,6 9.6 0.1 20.3  26.8
35 85 | 58.8 285 15 67 100 0.5 6.2 25.0
36 o8 | w2y 956 02 WO 107 0.2 20.9  16.8
37 o0 | 57 &E 37 &8 1.8 0.4 20.5 2L9
33 ~fop | 5.0 B6% 18 &7 63 0.3 16.2 26.6
39 ~123 | s0.2 19.4 04 153 131 P*0ls00 198
40 - 125 | 50.4 11.3 16.3 8.0 Pxif o000 27.6

14. 0|

|
41 =157 | 7.8 W2 B &F Tk 0.1 10.2  22.2
42 144 | 47.3 348 2.2 3.8 1.6 0.3 15.7  37.0
43 |SHIMAZU-106] 51.4 18.9 @RS I 0.4 207 18.9
44 SUZ_‘"‘1199_1X 27.4 19,8 — 52,8 — 19.8 72.6  19.8
45 - 129-2X| 55.5 — — 44,5 — — 44.5 —




&
=
%

E M O#® & (H251E)

F, Zone VIb : Orikake

Filing Nos, Sample Nos, Pl Q. Kf Hb Bt Px  Others | [2107 Qu+ e Meaured
1 |SHiMAzU-101] 42.3 13.3 25.7 13.1 3.3 — 23187 39.0
2 - 102 33.7 8.8 262 13.1 1.5 2.3 4.4/ 31.3  35.0
3 -103 50.5 9.2 181 9.2 9.1 3.0 0.9 222 27.3
g - 104 5.0 10.3 15.4 14.2 54 0.7  3.023.3 257
w 5 [Suzuk-103X| 56.7 81 0.2 1.5 10.3 obr7) 1.7 3.0 8.3
s
g 6 -107 | 44.8 12.3 14.7 22.0 0.0 0.3 5.9 28.2 27.0
3]
= 7 -110 | 39.2 6.4 205 10.2 4.2 (b 2% 41249 3509
& 4
8 -118 | 47.2 10.6 27.7 1.1 13.4 = tr| 14.5  38.3
9 ~159 | 45.0 6.2 30 — 62 1.7 01180 37.0
10 -160 | 45.5 6.7 242 86 125 1.2 1.3 23.6  30.9
1 -161 | 45.4 6.4 28.6 88 9.2 0.7 0.9 19.6 350
12 -163 | 34.9 25.8 27.4 6.6 4.6 —  o71L.e 532
13 -165 | 42.1 19.3 22.0 12.5 3.0 T E Yt
14 -169 | 65.5 6.8 0.3 — — 2.0 1.4 27.4 7.1
i -173 | 42.7 6.5 291 9.6 7.6 3.6 0.9 21.7 35.6
16 -174 | 50.6 25.0 4.8 7.5 11.3 —  0.819.6 29.8
17 -175 | 36.2 9.1 16.5 2.7 15.6 0.5  0.4/38.2 25.6
18 | 71K-191 | 52.3 19.7 12.3 86 6.0 —a T %157 820 2351
19 | 71K-192 | 47.5 22.0 15.3 8.9 4.1 — L8462 373 2601
20 | 7T1K-194 | 47.6 245 158 51 56cpx 0.9 " 0421 403 2204

)




552.32.26(521.12)

Jb Lol b o | BE 2 AE B S

V. ft % # &K

N - R

1. #%

de kb o FERE B B RS W EO A MEEL, HEDIERASD 5 TR b W hiKko 1
DTCHDH. TOBILTE, SETRMbNITh bOEERIAPELESR LT, Frcie s + 458y
L, Mic7 ey + L, BEFofgizlizci., 5055, BRAEEED 7= 77 3 v /%G, b
RIS - S - Bibafiic o7, 28 - B, EREEOOWRES I —VIH (FEHYVD b &
P - 7.

DHHEE19724E 3 A CIRAM ARSI hicb D L, W OhDRAEDERTHSD. LRELAESh
7eEREEE R BT 3 o FEoh T, T X 3 S HicBl 5 & oinEm L.

i) Bids - B - AWBELFOBMESEE S IO ThoodEEGE R Eh3 b0, i) 22T
WOTEREEO—B E LTI w5 RO EEEY. ok LR LRE GO B e &
i) SFELMRE. ZoFEBE L, MEH=E» Q973b) , MR ZELD, B Lok
DAENTEIN TS, V) EMHLRBMERTNHT, EOBCBTaELAThWIEREEEA
C1HD. v) T k5l EhicER, 0 roB0E. S - 55 - WhO Bt ENE, -

Val=PH o TZ 71 b 2284 F;

mjl

2, JLALEE

C.LPW., /JAailBEsd, BT HITAC—I 0w L 0Tl o7, Zhicfuniksr 254 (Fr
7% A no, G-102) 1cit, /7 VA5t E LF, 7 v sor—ab—an [, MgO— SFeO (FeO+0, 89981
XFe0;)—~(NaO+K.0) W (EEH), v 4Qz—or— (ab+tan) M, 2{LEK (DD o HAHARA
ATHD. BT, 1969 EERTRIC & .

H 7 v Ag80, RED2ETHS.

fetEl, kp, ac, ms, cs, il, 6, ru .k, dbEUHBTEREED BEHH ST, NiO;, BaO,
Cr,0,, CO,, SO, 7t ¥ oLy, EhSsh Li-. JEf1E, wollastonite, diopside, hypersthene
o, wo, wo—di, en—di, fs—di, en—hy, fs—hy L LTHH L. %7 ap i1 3(3Ca0 . P,0O,)
«Ca0 L LTHH L.

o HOE



O O# o4 @5

&=
b
E)ﬂh

Salic group
Q Quartz (5i0y)
C  Corundum (ALO,)
or Orthoclase (K;0O - ALO, - 65i0,)
ab  Albite (Na,0O - ALO; « 65i10;)
an  Anorthite (CaO « ALO; « 28i0,)
lIc  Leucite (K,O « ALO; - 48i0,)
ne Nepheline (NayO » ALO, « 258i0;)
kp Kaliophilite (K,O « ALO; - 25i0;)
Mafic group
ac  Acmite (NayO .« FeyOy « 4510;)
ns Sodium metasilicate (NagO - SiOy)
ks Potassium metasilicate (KO « §i05)
wo Wollastonite (CaO . SiO,)
en Enstatite (MgO . SiO;)
fs  Ferrosilite (FeO - Si0Oy)
fo  Forsterite (2MgO - 5i0y)
fa  Fayalite (2FeO - SiO;)
cs Calcium orthosilicate (2CaO - SiO,)
mt Magnetite (FeO  Fe;Oy)
hm Hematite (FeyOy)
il Ilmenite (FeO « TiO)
ti  Titanite (CaO » TiO; « SiOy)
ru Rutile (TiOy)
ap  Apatite (3(3Ca0O - P,O,) : CaO)

3. W OfE X

TIETHR A7 X 5 N A Lo o HEEEs W-1a 7 LTh s, BB 172fTh 5. &
IV-1b &Ko, FEB<iHAD 5 5, ivo 1l SEE R ShicRAFER, 5 ofaems T
BB,

BIV-1a bFx, D FEHCL, i) BBILRAOAREICESTH S, W CEE fe
bleo TAELTHBHE—HELTHS. fokzi¥ SHIBATA F6 L OVEH(1954—1967)D X 5 /a5 Ch
5. i) F—FEOHWHEE, 7o~ WA D OIEF T, HFEPOTLH EHCEFED S L. iv)
s (1967) FRich A EhTw 2 KHORARDFES TAMMEM L LIS LB 5 . 4
F (1971) RoBROFRAFESNES, MER] OHECARTHS. V) BFEO I A7V v b 2i%0
BIEIRTWEL0OEBILTIR, LbAAFTEINTWAHREM Ui, FRiXEHEE CITIE L

.



Akl SERETEREE V. (bR CNEFTRT - BB

BeE L, WHEa (1959) , HSR (1962) MFTELREAENDS.

4. FREEHERM A
AR ORI IIAN-1 KioREh3., CoRIcibhd Lo, RSO MmMILT LY
BEECHH LTS b Tilicw. fok ol —F « i - JTEE i Ko iigp i EmE LT D,
W - VIBORLEDOEEHCB LTERAZ L. L L HADOMO AT ki h
i, OVHEO ALK E T T, BREIhTWAHTHS.

5. FHbEEK

— R A L T B b, ARaMAKI ef al, (1972) 12k - CHEEF S hc HADERSEHEILMH
DFHEE, Dary (1972) X - CitE Shi- R OBHEE - Piks - B3PI - 7ERPIRs - 1
WEE 5 MO FEEY &0 bIFD GBIV-220. MPHEEZEEL TS & LPTWEA TR LS
Eh o RH AR RS RS,

i) RN (BEV-2a®) ©, SiO; ik ArRaMakt ef al. D { o (M) 734 <, Fe,0,, MgO,
Ca0, K,;0 X Day o3 0 (M) 238\, FeyOy/FeO (X DALy ik, i) /v 4Q—or—
ablY (F5IV-3aX) ik DaLy @ or Hask &L, iii) /4 AQ—or—(ab+an) X (BV-42a) T
2 DALY @ or Ak u. iv) MgO—3YFeO—(NaO+K,0) [ (HEIV-6a X)) THIEmE &Ry
T Dary @ MgO Atk X, v) Si0,—(Na,0+K,0) ¥ (BIV—7a[X) it DALY @ Na,O+
KO 2%,

7t¥s, ARAMAKL ef a/. @30t DISO LN T aoFEEfEriceith s, To S FHEELHS
LIEEAENERCEDZ &, $IU LD X 57 Davy o PGl & O AFESMCER 5 2 & X
T, AZAROD DIS0 LN 0EAOFELEEK b H 5 BEHEEARD <.

¥R, kEIUMEBEEOTBHTH LN, SEKOBEITYEON, IV, VIHTIE, AEDH
EREWFE Ui T, ZRbomo PEESEERYMS - Ll REThHS. LTIz T
I, EEULUEREELET O ES T, I, VIEOEHED 5 b, Di=40~900 4 03 HIFFLH L
THEN-3FCORTHB. ZLT [DM0ELR] #2dkl, I, VHREDFHMHES RARR LT
BB,

ChLOES(HY ARAMARL ef al. [CWET 5 LBEN-2aicEnbiBorn k5, 1,0,V
BWOTEREBIL, 1) Fe0u/FeO Hpik & £, CaO, MgO 230045 >, Zopiik Dary 4 oic{ls.
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Fig. V-2.
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A2 (DI—HERLAID

Variation diagrams (DI—oxides diagrams).

Horizontal axes are the *“‘differentiation index’ (THORNTON e¢f al., 1960).

M1 : Average compositions of Japanlese granitic rocks (ARAMAKI
et al., 1972).

M: : Average compositions of plutonic rocks of the world (Gra-
nite, granodiorite, quartz diorite, diorite and gabbro ; DALY,
1972).

Mi~4 : Average compositions of granitic rocks in the Kitakami
Mountains (Table ¥-2 in this report).

BN-3K /A2 Q—or—ab ¥
Fig. IV- 3. Distribution of normative Q, or and ab.
HN-4 7 s Q—or— (ab+an) X
Fig. V- 4. Distribution of normative Q, or and ab+4an.
#B|N-5K /7 A4 or—ab—an [X
Fig. V- 5. Distribution of normative or, ab and an.
V-6 MgO—IFeO— (Na0+Kz0) X
Fig. V- 6. Distribution of MgO, SFeO=FeO+0. 89981 X Fez03 and NayO
+K30.
HN-7K SiO— (Nax0+K:0) ¥
Fig. V-7. Relation between SiOz and NayO+KO.
V-8 Na0—Kz0 ¥
Fig. V- 8. Relation between NazO and KyO.
Fig. a. Average compositions of granitic rocks.
Fig. b. Granitic rocks in Zone .
Fig. c. Granitic rocks in Zone [.
Fig. d. Granitic rocks in Zone J[.
Fig. e. Granitic rocks in Zone ¥
Fig. f. Cranitic rocks in Zone V.
Fig. g. Granitic rocks in Zone V.
Fig. h. Summary of granitic rocks in Zone [ —1.
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BNV-3% v Lilsho 5T ER i 0 (bR o F5
Table 1V-3., Average compositions of the Cretaceous granitic rocks in the

Kitakami Mountains,

m, my m, my

Zone 1 I v weighted
n 16 33 53 average
Si0, 67. 50 66. 97 63. 24 64. 85
TiO, 0.41 0.43 0.52 0. 48
ALO, 15.41 16. 33 16. 63 16. 42
Fe,Q, 1.56 1.80 1.70 172
FeO 2.37 2,10 3,42 2.89
MnO 0.07 0.08 0.10 0. 09
MgO 1.54 1.55 2,33 2.00
Ca0 | 3,51 4.49 5. 20 4.81
Na,O 3.44 3.35 3.51 3.45
K.O | 2,73 2.03 1.94 2.04
P,0, 0.11 0.07 0.15 0.12
H,0+ 1.00 0.78 1.05 | 0.95
H,0-— 0.30 0.27 0,28 [ 0.25
Total 99. 95 100. 25 100. 02 100. 07
Q 26. 39 27.16 19. 49 22.54
® 0. 68 0.63 0.00 0.08
or 16.13 12.00 11. 46 12.05
ab 29,11 28. 35 29.70 29,19
an 16. 69 21.82 23.89 23.08
wo 0. 00 0.00 0. 39 0. 00
en di 0. 00 0. 00 0.22 0. 00
fs 0.00 0. 00 0.16 0. 00
en y, 3. 84 3.86 5.59 4,98
£s S 2.52 1.81 4.05 3.26
fo y i 0. 00 0.00 0.00 0.00
fa f° 0. 00 0.00 0.00 0. 00
mt 2.26 2.61 2.46 2.49
il 0.78 0.82 0. 99 0.91
ap 0.25 0.16 0.35 0.28
Area(km?) 210 780 1370
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Table IV-4, Exposure areas of main masses of Cretaceous granitic rocks in

the Kitakami Mountains,

A B (Kuki) 100km?
FEl #* (Taro) 40
K i (Qura) 70
B E (Hashigami) 185
H B Pl (Tanohata) 220
R (G - 7D (Tenjinmori) 20
= # (Miyako) 345
F 74 (Hiraniwa) 25
foo M FE (Sakainokamidake) 40
o2 F #H (Yayakomori) 5
B ot 3 (Hinomiko) 15
i3 fir (Himekami) 60
3 i (Kurihashi) 135
G5 I 1 (Goyosan) 175
By Lig (Tono) 615
= iy JI (Kesengawa) 40
A #%  (Hitokabe) . 160
= JBE (Senmaya) 220
Uy H (Hirota) 20
& L5 (Uchino) 20
i R (Orikabe) 70
o bi (Tabashine) 15
4% # 1 (Kinkasan) 10
% D fils (Others) 85
B (Total) 2,700
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Fig. V-2. Distribution of averaged K»O contents in

percent of each pluton excluding xenolith
aud xenolithic mass, and aplite dike. For
Orikabe pluton, Kf>>Qz series only. The
contents are parenthesized when n=1, See
Table V-3 for details. Broken line, boun-
dary of each zone.
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Fig. V-5. Distribution of averaged x-values (>10-9,
emu/g) of each pluton including xenolith
and xenolithic mass but excluding aplite
dike.
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Fig. V-6. (a~h) : Contents of K30 versus Th and U of granitic rocks including xenolith
and xenolithic mass but excluding aplite dike. Symbols for name of the granitic
rocks written at the top of each figure is based on an empirical correlation
between modal analysis and KO measurement made on a single handspecimen.
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Fig. V-6a. Summary of the major plutons. Dot : 15 plutons of Qz>Kf series of Zomnes I,
I, I and V (n=229). Open circle: Kf>Qz series of 3 plutons in Zone [.
Broken line is indicates the general trend of Qz>>Kf series rocks.
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Fig. V-6b. Plutons in Zone . Note that some of the rocks follow the trend of Kf>Qz
series in Fig, V-6a.
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Fig. Y-6¢c. Plutons in Zone [. Note that rocks from the southern part of Tanohata pluton
(solid circle) show low Th/K and U/K ratios.
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Fig. V-6d. Small plutons in Zone J[. Rocks of this zone are characterized by a high Th/K
ratio.
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Fig. Y-6e. Plutons of Kf>>Qz series in Zone V. Th/K and U/K ratios of these rocks are

definitely lower than those of Qz>>Kf series rocks.
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Fig. V-6f. Plutons in Zone Va. Some of Goyosan pluton(open circle)show a high U/K ratio.
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Fig. V-6g. Plutons of Zone Vb. Th/K ratio of Akagane stock (dot) is lower than that of
nearby Hitokabe pluton (solid circle).
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Fig. V-6h. Plutons in Zone Y. Th/K and U/K ratios of Kf>Qz series of Orikabe and
Hirota plutons (large and small circles, respectively) follow the trend of those
in Zone JI. But Kf>>Qz series rocks of Tabashine pluton (large solid circle)
show ratios of the normal Qz>Kf series rocks.
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HOH W OE B O® & @B

BV-1% B K0, Th, U HREROFHH
Table V-1, Averaged K,0O, Th, U and X in each pluton,

n:numb-r of specimens, x.magnetic susceptibility.

B A | n KOG Th(epm) UMD | e orgg TH/U [X(X10)

AEE K | ' 859 10.1 3.0 3.0 g.9 3.4 | * 918

KH B 6 | 3.93 18.3 1.6 1,48 7.1 4.0 | 474

=l KR B 2 | 2.84 1. 7 3.0 2.0 7.9 3.9 76
g | R E K 1| 447 1.8 2.2 3.1 16,9 5.4 1
Q W OBk Mtk \ 2 | 3.49 10.2 3.0 2.8 9.7 3.4 638
H % 5 &% 5 3.02 8.4 2.8 3.0 9.6 3.2 | 536

X WA # 9 2.63 10.1 249 2.2 %5 3.5 0 537

B b o# k| 13 | 202 6.8 1.4 2.5 12.0 4.9 l 769

- » 5 & il 1,47 4.2 1.6 2.9 7.8 2.6 1036
o | FEmEE G 1.78 5.7 1.5 26 9.9 38 | 68l
5 HEMEME | 27 | 206 5.9 1.8 2.9 9.5 3.3 \ 591
BHEOHEDAE | 33 | 2.04 6.4 2.1 2.6 8.1 3.0 752
=N R il 2.81 9.3 2.1 2l 9.1 4.4 605

D E 5T 8 1.20 4.6 2 2.2 8.3 3.8 | * 556

KA EH 4 1.17 2.9 i[5 He] 6.5 1.9 1430

= /A& 2 1.80 5.8 2.6 2.6 5.7 2412 1131

JRER =R 2 1.68 5.9 1,9 2.4 ) 32 1024

- FEEE® 1 0. 59 1.9 0. 4 2.6 12.2 4.8 =32
. BRI SE & 3 1.02 2.6 0.8 3.8 10, 6 3.8 * 589
g FoE B B 3 1.46 6.3 1.6 1,9 7.6 3.9 % 838
- % LHmEH | 2 213 7.0 1. 2.5  10.4 & i 955
5 UUBE A i 1,10 449 120 2.2 9.1 4.2 1015
lﬂof@k{%ﬁﬁi 8 2557 9.5 2.1 2.0 9.2 4.5 735
WA 2 0.98 e 0.7 3.5 11.6 8.9 537

Wwa TR 1 1,04 2.4 0.9 3.6 9.6 LT 1040

| - F 2 H| 5| arms 12.7 3,2 25 9.7 40 | *1058
g Ho T 5t 6 | 8.2 7.2 2.4 8, 12.9 3.4 1035
S| E oW B k| 11| 329 6.2 1.9 44 14.4 5% | lses
#HOEE A A 22 2.59 10.3 2.9 2al 7.4 3.6 258
OB A & 36 221 6:2 2.0 3.0 9.1 Sl 492

E A B 9 2. 11 5.7 1.9 8.l 9.2 3.0 704
B & & 1 2.11 6.0 3.2 2.9 545 1.9 602

= ® O E B 1 0.68 0.4 0.6 14.1 1.B 0.8 661
Y A =~ 8 %78 7.9 %4 2.9 9.4 3.3 758
S| AE B & 13| 2.5 9.6 2.8 2.2 6.2 4.2 150
F B B & 20 1.61 3.6 i} S 7 122 2.3 364
PR = 10 3.10 9.0 S | 2.9 8.3 2.9 98

A BB & 3 1.59 %7 13 4.9 10.2 %2l 390

I = 7N 4 1:286 2,6 0.8 4,0 I 348 628
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Ae o RTRIEREE V.oay oA b YA« 93 vk URRER (&8 8L

| # # & | o KOG Theem e | N0 KL ThU [x (100
KoL E K 2 115 2.5 0.9 ‘ 3.8  10.6 2.8 \ 20
/ARSI = N 7 3. 46 78 2.2 BT 13.1 35 878

; HTemE B 3 0.48 1.0 0.4 4,0 10.0 2.5 308

| #1 HE = & 13 3,00 6.1 1.8 4.1 13.8 3.4 | 607
TN WA ® 1 0.10 — = - - = 2879
o R B 2 0.17 0.2 0.5 Tl 2.8 0.4 33

e W fOE & 7 3.68 13.0 &7 Dokl 8.3 8.5 872
i YRE L E G 2 0.28 0.3 0.1 W, RBR 3.0 2194
5 B % HE K 1 1.39 2.9 1.1 4.0 10.5 2.6 1393
N R & & 2 0.85 3.1 el ) 6.4 2.8 286
wLEE G 1 1.42 Feid 146 3.6 7.9 2.2 31
B2 A 3 1.16 2.4 0.9 4.0 0.7 o T 85

| B B &8 & L 0.98 1.4 0.4 5.8  20.3 3.5 69

} O OHE 3 0.56 k! 0.3 4.2 15,45 3.7 942

} MO B & 4 0.42 . 0.3 3.2 11.6 8.7 1748

| #I B &8 & | 1 3.7 3.4 1.4 7.7  18.8 2.4 1132

[ & #E LA R ‘ 10 2,54 6.3 1.7 3.3 12. 4 3.7 * 445
B T e I = -

(Plaleozoic> 4 2.69 9.8 3.1 2.3 7.2 3.2 204
pluton
* ok On N KD X hSwio
BV-2% WEXSHIK0, Th, U HROFEHE
Table V-2, Averaged K,O, Th, U and X in each zone,
Zones n K, O(%) Th(ppm) U(ppm) X(X107%)
I 42 3.34 11.2 G| * 591
I 79 2.02 6.2 1.9 698
1l 37 1.55 5.7 1.5 885
I\ 21 3.39 8.0 2.9 1363
Va CEFD 77 2.34 a3 28 481
Vb (7EFh 50 213 6.1 1.8 279
v 127 2.26 6.9 2.1 401
Vi—1 (JKH « #78E « 5 27 3.29 8.3 2.4 746
Vi—2 CNEED 25 0.68 1% 0.6 817
i 52 2,04 5.0 1.5 780
Total 358 2,29 6.9 2.0 | * 645
4 # il 10 2.54 6.3 L7 | = 445
K a0 W 4 2. 69 9.8 3T [ 204

* oz on B0 KO X Db o
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i H O OHOE (H25LE)

g&)

#V-3% K:0, Th, U #Ro—E%E
Table V-3, List of contents of K,O, Th, U and X in each specimen,

31,..33 ! classification of the granitic rocks based on volumetric ratios among
plagioclase, potassium feldspars and quartz(see Fig. [-1~3). dike : aplite dike,
porph. : porphyry, margin. ! marginal facies,xenoth. : xenolithic, tran. ! trangiti-
onal facies around xenolith, anor. ! anorthitic, amph. : amphiblite, pxn.:pyro-
xinite, alt. rk. : altered rock. » : magnetic susceptibility.

*: those excluded for the average calculation of each zone.

o

—-524 [ 33

AERE (Kuki)
g | %aé‘fplf’ Remarks |K,O(%) (pg‘n) s N el T ateie
L P ’ 32 5.6 147 4.2 L &4 A6
2 ~105 | 33 2.98 8.8 2.0 2.8 12.3 4.4
3 -106 | 32 314 1.5 3.5 2.3 7.4 33
A I 4 ~108 \ 32 2,88  13.1 3.9 \ 1.8 6.1 3.4
5| K-501 |32 3.57 1.9 3.9 25 7.6 a1 660
6 -500 | 33 3,02 10.8 3.2 \ 2.3 7.8 3.4 1029
7 360 \ 33 279  10.6 2.9 28 &0 &7 830
8 | -527-2 Al 23 porph,| 6.38 140 40 | 38 132 3.5 1198
9 | -sa7-2 B\ 32 porph,| 3.06 7.2 2.4 3.5 106 3.0 i
10| -527-2 C| 31 porph, | 1.66 4.7 1.5 \ 29 9.2 31 1287
\ n|  7-101 32 3.1 10.3 2.8 25 9.2 3.7
12 -135 | 23 518 &1 &1 47 137 2.9
Bl] ks 2,89 10.5 2.1 BB D4 BD 630
T |14 -354 | 32 2.98 7.5 2.2 | 33 1.2 3.4 437
£ \15 -355 | 23 3.73 7.6 2.4 J 41 129 3.2 1387
| 16 ~356 | 33 \ 4.47 8.9 3.2 ‘ 23 wE 23 1019
| 17 ‘ ~357 | 24 591 9.9 3.2 50 153 3.1 1420
AALEEE (Otanabe)
e ’ SN?)u,lplc ‘ hemarky [R.00%) (pgil) o ;K>/<r1}83 Mg TH/U [%(x109)
11 K-130 | 33 408 17.5 5.8 L9 58 30 300
2 -522A] 33 3,89 18.5 4.7 1.7 &8 3.9 692
3% -522B| 33 dike 538 245 5.1 .8 88 48 240
4 -125 | 32 3.38 16.3 4.4 L% A4 By 565
5 126 | 33 425 19.5 4.0 1.8 88 4.9 377
6%  -127 |34 dike? | 581 28.2 5.9 1.7 82 48 122
7 -128 | 33 408 227 4.9 1.8 GE 4B 437
3.88 15,3 3.8 21 B85 4D 470
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LR OETREREE V.rU A YT A« YT v OMWRE (B8 L)

kR (Mizuziri-zaki, Mz), #RpiR (Matsumae-zawa, Ma), #f#ki# (Kurumihata, Ku)

Filing ‘ %’?’Pler Bidnaciss ‘KZO(/) (ppm) (ppm) Kﬁga KU Thu Lx(xms)
My | 1| K-512A[ 32 ’ 3.82 12.1 2.8 | 25 1.3 4.3 i 130
2 -542 B/ 31 1.85  11.3 3.1 | 1.4 5.0 3.6 21
MA‘ 3 —529-2] 32 dike ? ’ 4,47 11.8 2.2 3,1 16.9 5.4 ‘ 11
wu | 4 -118 | 33 3.30  10.5 = 2.8 2.6 9.8 3.8 872
5 -119 f33 | 3.67 9.9 Bl il 9.8 3.2 | 404
HEZ&{ (Taro)
llzl‘cl)‘.ng o [ Remurls  [KJO040 <p§1, . (pgm) ‘I‘;’(ll‘ga Aoy T |2 tin
1 K-109 | 33 410 10.0 ‘ 3.4 14.8 4.3 429
2 ~110 | 32 3.24 9.0 3.0 8.7 2.9 516
3 ~111 | 32 2.67 8.4 1 2.6 6.0 2.3 789
4 ~116 | 32 2.41 6.3 3.2 10,0 ) 319
5 ~117 | 32 2.70 8.3 ' 2% iR 4.2 628
XEEL (Oura)
llzrlél.ngf iﬁple__ Remarks |K,0(%) (p}arkx]ﬂ (plgjr_m X10° X K>/<[{o3 T i R =)
1*  K-90 |21 xenoth,| 0.95 56 1.5 ‘ 1.4 53 37 | 307
2% -91 | 21 tran, 1.43 5.0 1.8 2.4 6.6 2.8 655
3 -92 | 22 1.61 3.8 1.5 3.5 8.9 2.5 1028
4 -93 | 33 312 12.5 3.1 \ 2.3 8.4 4.0 366
5% -94 | 33 dike 4.24 147 3.7 | 2.4 9.5 4.0 293
6% -95 | 11G 0.08 0.5 0.1 1.3 6.6 5.0 285
7 -96 | 32 2.85  10.0 o7 2.4 8.8 3.7 355
8% -97 | 21 =xenoth,| 0.73 .9 0.4 6.7 15.2 2.3 573
9% -99 | 21 xenothl 1.39 4 1.2 3.4 9.6 2.8 683
10 -100 | 33 | Busr 151 37 2.1 7.6 3.5 321
11 -101 | 32 2,18 9.5 2.6 1.9 7.0 3.7 411
12 -102 | 32 2.94  13.5 3.5 1.8 7.0 3.9 395
13 -103 | 32 3.20 159 4.3 1.7 6.4 3.7 377
14 -104 | 32 2.04 4.1 1.3 41 13,0 3. 1033
15 ~554 | 32 2.31 8.4 3.1 2.3 6.2 0.7 544
16%  -558A11G 0,02 0.0 0.0 — - — 348
17%  -558B[11G 0.15 0.2 0.0 6.2 - — 258
P L4k (Hashigami)
EN‘lcl)l'ng ?\Ia:.nple 1 Remarks \K O( ) (ppm) (ppm) E K)/<I1‘$3 KXI{O*‘ Th/U x ¢ ><10 %)
1 K-503 | 31 ‘ 1.93 4.8 19 33 134 4.0 1178
) ~504 1.81 5.1 1.7 3.1 8.8 3.0 1167
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)‘E%
T

B O O® & @EsLE)

T e o g o [ Wy [rs
3 | K-505 |31 1,88 72 ez | 22 23 ek | @
4 506 | 31 1.59 5.6 1.4 ‘ 2.4 9.4 40 | 1227
5 -507 | 31 2.01 58 1.6 2.9 10.4 3.6 | 1153
é -509 | 31 L77 25 0.5 ] 5.9 29.4 5.0 286
7 -510 | 32 porph, | 3.02 19.9 2.1 18 T8 &8 ‘ 691
8 -511 | 81 150 46 L0 | 27 125 48 1145
9 -512 | 32 2.95 126 2.0 | 19 122 6.3 1062
10 234 | 32 1.54 2.4 0.5 { 5.3 246 4.6 256
11 -361 | 32 2.89 1.4 1.4 21 1.1 8.1 923
12 -362 | 31 139 0.9 0.5 ‘ 128 231 L8 208
13| 11-101 | 21 L92 51 L5 | 31 106 3.4 44
JMEEE (Oguni)

T S| o o000 oy oy [T Loy 0 1
| 1 ’ 11-180 ‘ 31 ‘ LEr 4z 18 ’ 29 7.6 26 | 103
Ry EMRALA{E (Tenjinwori)

Sl T T R L ) YT I
b1 was|m .70 59 15 | 24 9.4 39 726
| 2 183 | 31 17w &AM 46 | 2 mB B2 638

3 ~184 | 32 1.79 58 L8 i 2.6 83 3.2 639
4| K-517 |31 1.86 58 1.2 | 27 129 4.8 722
5% 12-424A|11G 0.3 0.1 02 | 274 137 0.5 3329
HEFME{k (Tanohata)

T [ G | remas 000 oy oy T L oo [0
1| K-3s8] 32 2.59 9.9 2.4 2.2 9.0 41 | 688
2 -359 | 32 2,47  10.4 2.6 2.0 7.9 40 | 62

J |3 -528 | 32 2.79 8.9 2.9 2.6 8.0 3.1 | 766

s | 4| -s29-1 |32 3.42 1.3 3.2 25 89 35 | 633
5% 12-421B| 11G 0.46 1.7 0.5 22 7.6 a4 | 58
6| K-129 |32 273 10.2 2.5 2.2 9.1 41 | 631
7 513 | 32 |27 92 24 | 24 93 38 | 505
8| -514A |21 1.16 2.9 0.7 3.3 13,8 41 | 971
9 | -514B | 11G ] 042 1.4 04 | 25 87 35 | 129
10 -515 | 21 2.24 7.3 9.2 25 20 0.8 67
1 -516 | 21 b B 65 w8 | 8% g5 4o 108
12 595 | 31 ‘ 202 61 13 | 27 129 47 | 5%
13  -5% | 31 2,02 63 1.7 | 27 99 37 | 924
14| -527-1 | 31 | 276 1.8 26 | 1.9 88 45 | 642
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b ke FIAETER %

H OV.AD v

FUU LY S v UHRRE (@8 50D

filing | Jample | Remarks [K,0(%) (p;‘;) fot B I‘ﬁos Th/U ’x(xm 10°0)
15| K-541 | 32 1182 5.8 1.5 2.6 10.1 j 789
16% -530 | 12G 1.04 4.2 1.5 Bl 5.8 | 22
H |17 -124 | 31-2 1.63 5.1 1.6 AT 8.5 3.2 ‘ 1250
118 -123 | 32 1.86 5.8 .43 g7 g 4.5 1205
%19 ~122 | 32 1.58 4.2 iR 3.1 10.9 3.5 774
w | 20 -121 | 33 4,68  13.7 2.3 2.8 16,9 6.0 155
21 -131 | 32 2.04 3.5 0.7 7N ) 5.0 704
22 ~132 | 31 1.35 3.2 1.1 3.5  10.2 2.9 818
23| Nb-3 |31 1. 65 2.0 0.7 6.9  20.4 2.9 357
| 24 -4 |32 7774 2.8 0.5 5.3 29.4 56 | 86
25| K-531 |31 2,03 2.3 0.7 7.3 P41 358 403
26 -532 | 31 1.98 1.0 0.3 16.4  54.8 2.6 561
o ~134 | 31-2 1. 60 K7 .1 | 49 121 2.5 710
28 -135 | 31-2 1. 65 1.5 0.3 | 9.1 457 5.0 32
29% -136 | 33 dike 4. 65 Bl 5 3.0 i [0 12,9 1.8 25
30 Ho-2 | 31 1,03 4.2 1.8 } 2.0 4.8 2.3 885
Ir 8 ‘ K-137 ‘ 33 3,73 13.7 4.3 ‘ 2.8 7.2 3.2 23
BE (LA A (Miyako)
li'\;(i)"ng . ENTPM Remarks  K.O(%) ir:::::O {I,E.n-) ' "“;'1'53 h;;[‘loa Th/U | x (X107%)
1 K-138 | 31 1.58 4.7 1.5 2.8 8.7 3.1 681
2 ~i%s | 28 5.1% ) 1.6 2.4 11.0 4.5 409
3 ~140 | 32 2.13 5.9 1.5 3.0 10.4 3.5 819
4 -141 | 32 2.75  11.9 5.6 1.9 4.1 2.1 567
5 -142 | 31 1.34 4.3 1.5 2.6 7.4 2.9 1093
6 -143 | 32 ATE 1240 D7 1.9 8.5 4.4 683
7 -543 | 32 2.16 7.6 1.8 2.4 10.0 4.2 760
wmo| o8 -544 | 31 1.87 4.2 1.5 3.7 10.3 2.8 507
A -545 | 31 1.01 2.6 0.8 3.2 10,5 3.3 1432
[ 10| -112 | 32 2.11 7.2 25 2.4 7.0 2.9 715
[ 11| -113 | 32 730 8.9 2.5 2.2 7.7 3.6 703
[ 12 | ~114 | 32 320 LOBYS 6.6 17 4.0 2:3 217
'13 -115 | 33 dike? | 4.76  28.2 6.9 i.4 9 4.1 92
W 14 -548 | 31 1.14 4.1 1.1 2.3 8.6 BT 20
15 -549 | 31 1.90 9.2 N 1.7 5.8 3.4 21
16 -550 | 32 2,03 8.1 Diil 2 1 8.0 3.9 828
17 -553A 32 3.31  14.8 4.6 1.9 6.0 32 749
m |18 -144 | 32 3.38 10,4 3.3 2.7 8.5 3.2 906
19 ~105 = 32 1.88 4.1 1.4 3.8 1.1 2.9 1063
20 -106 32 1.70 4.1 1.9 3.4 7.4 B2 1011
21 -107 | 31 1.42 2.8 12 4.2 9.8 %8 1307
22 -108 | 32 2.20 6.6 2.7 2.8 6.8 2 552
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WwOHE O OE O W& EF2s1E)
Fili ) Th TR/Th  K/0
Filing ) fregk ' Remarks K:0(%) (om) (pgm) | & 18 >/<103 Th/U |z (X10°%)
23 |  K-145 | 32 176 #9234 3.7 10,4 2.8 974
24 -146 | 32 241 59 1l 3.8 18,2 4.8 911
25 -562 | 32 2.61 5.4 2.0 40 10.8 2.7 708
26 -98 | 32 187 36 1.4 | 39 9.9 26 1163
27 -88 | 32 .90 4.8 1.4 3.3 1.3 3.4 455
28 -89 | 32 241 7.5 1.9 2.7 105 3.9 817
29 -87 | 31 146 48 16 2.8 7.6 2.7 1006
30 -559 | 31 .69 52 3.1 2.7 45 L7 17
g1 -560 | 32 .82 3.4 1.2 44 126 2.8 822
32 -561 | 32 1,58 BR 10 48 130 2.7 915
33 -86 | 32 L RS L if @5 =1 962
34 -85 | 32 .73 45 1.5 3.2 9.6 3.0 824
DE 5 [Fig (Nosouke)
Fili Sample | : Th K/Th K/U -
No. | No. | Remarks [KOC%) (o (pgm) | Mo ke THU 2 (x10°9)
b1 7-2m | ne 0.94 3.4 1.1 B %A R
\ 2 | 11-107 | 22 Lo W1, Wb 40 7@ BE 902
3| K-508 | 11G 0.2 3.2 0.7 2.4 109 4.6 189
\ 4 | 11-104A l 22 | 0es 32 09 | 24 86 36 | 231
%A% (Okubo)
s - 7 , :
No® | Nor | Remaris [KOUD pmy gy | 1ot edy THU |#Cx10%)
1 | 11-115A| 11D anor, | 0.56 0.8 0.1 5.8 46.5 8.0 2077
2 | 11-115B| 11D anor, | 0,41 0.9 0.3 3.8 1.3 3.0 1145
3 11—1150’ 1@ 0. 14 0.0 0.0 — — — 1964
\ 4 ‘ 11-122 "32 356 ©.9 6.8 \ i B3 0B 535
44R (Ushigasawa)
il Smple - T K/Th K/0 ¥
No.© | Ne© | Remarks [K.O(%) (opm) (p;}m) | ki ke /U '“Xlo g
1] 1116 32 | 188 6.3 1.4 BE 14 4s \ 1131
2| 65013 | 31 ‘ 1.71 52 3.8 by &7 14 |
7 B8] (Heromachi)
X E = '"r_T—l - - E—
Moo | NP | Remarks [KiOU%) oomy (o) | X100 i TR/U % (%109
| | S | =
| 1| X-351 |31 | L 52 22 Bl & B 1249
2 Iy 200 66 15 | 25 1.2 4 798
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AL EUBboPEEIRTEREE V.h 9 v

FEBEGE (Imoya)

FY YA vT vk OHERR (&8 D

=411~

Fili Sample | Th 7
A 1 Nampe | Remgely leO(/ ? (ppm) (Pl?m) K>/<T:Lg3 K>/<[103 BBAT | XER10Y
‘ 1 I 65-125 1 11G 0.59 1.9 0.4 | 2.6 122 4.8 ‘
|
BELE, #EbEd (Numabukuro)
Fili Sampl T
N‘O‘“g szpe‘ Remarks {KZO(/) F pg;l) (pgm) K>/<T1‘83 S Th/U | % (x10)
SR _ X100 X10* et
b K-349 | 31 1.19 3.2 0.9 | 31 1.0 3.6 29
| 2 ~350 | 21 | 0.84 2.3 0.7 3.0 10.0 3.3 1109
‘ 3 10-130 ‘ 31 [ 1.02 2.4 0.8 a5 10.6 3.0
4 K-519 | 31 | o8t 9.3 385 U V2% 9.1 4.4 605
Frg2{k (Hiraniwa)
il S / T
IEIlol.ng Nample ! s ‘Kzo(/ ) (ppm) (ppm) ’kxjigs K>/<L103 Th/U | % (X107
1 65089 | 22 | .45 95 19 | 1.3 &3 50
{1122 K-344 | 23 | 1.51 BN 1.2 | 2.2 104 4.8 118
| 3 -345 amph, ‘ 1.04 4.2 0.9 | 21 9,6 4.7 115
| 4 -346 | 21 1.57 6.2 L7 | 21 s 3.6 | 1272
| 5 -347 | 21 | 1.93 6.9 1.7 2.3 9.4 4.1 i 1154
6 ; -348 | 22 1.40 6.0 1.3 | 1 8.9 4.6 1594
7 | 10-128 | 12G 1.21 4.5 1A | 2.2 il 3.2 |
| 8 -127 22 1.26 5.3 1.6 | 0 6.5 3.3 ‘
|4 K-518 11G 1.33 5.9 1.6 1.9 6.9 3.7 | 27
godbaeedil (Tsukushimori)
Tili Sampl Th K/Tk K/0U
R ] S \ Remaike \Kp(/) e (pgm) >/<103 g8 Tl |x(x10*")
1| 11-124A] 32 ] 2.46 7.1 1.6 2.9 12.8 4.4 919
i 2 11~125A| 32 1.79 6.8 1.8 2.2 8.3 3.8 1071
BERELEK (Yuzawashika)

il Sample i K/Th K/U =
Tiling g Sample [ R emarks ‘K20(/) (s pm) s || SRS, | g TH{ ‘x(x10 5
ik — 0 e il
1 1 11-131B| 22 1.10 4.2 1.0 ' 2.2 9.1 4.2 1015




Hh

H W E T #

ROMEEGL (Sakainokamidake)

& (251 8)

Filing

Th

18) K/Th

K/U

Sample B N
 No. J Wiy J Remarks JKZO(AV) (ppm)  (ppm) X100 X108 Th/U % (X ;0 )
i 1| 11-147 | 32 2.99 12,7 8.4 2.0 8.0 4,1 929

2 } K~-538 | 32 3.01 331 73 3.4 1.9 7.8 3.9 666
3 -539A | 22 2,26 F.5 1.9 2.5 959 3.9 446
4 -539B | 11G 0.53 . 0.4 ‘ 2.9 11.0 348 1622
5 -540 | 33 3::30 17.0 29 1.6 9.4 5.9 745
6 | =533 | 21 2.27 8.8 1.8 ‘ 2.1 10. 4 4.9 1002
7 -534 | 12G ( 2.09 8.0 16 2.2 10. 8 b0 115
‘ 8 -535 ‘ 12G 2.13 .4 1.8 ‘ 2.4 9.8 4.1 3%
AIX]E{E (Maegariyama)
Filing | Sample U K/Th K/U ke
~ No, " | No Remarks I&S(—/) (ppm) (ppm) X 10° % 10% Th/U |z (><710 )
|
| 1 K-546 ‘ 31 L 0.81 1.8 0:6 355 13.4 318 1014
2 R |21 ( 4 %P B8 8 1.8 84 { 60
il 4 FHEEHE (Yayakomori)
Flhng } Sample / Th ‘ K/Th K/U ) 5
_No. | | Remarks ‘KEO(/) (ppm) (ppm) X103 X107 Th/U % (Xlg D)
} 64463 ‘ 21 ] .04 24 0.9 1 36 9.6 27 \ 1040
— 57 (Ichinoe)
Filing { Sample 1 i Th K/Th K/U -
Mot | Na | Rematks K:OUD (opmy (ppm) | Mg xie THU |2 (x109)
) K-333 [ 13G 4,26 6.9 1s ¥ J 5.1 18.6 3.6 908
2 -334 | 13G 2. 08 10.7 80 1.6 52 82 1813
3 =385 i 123 |1 B9 33.4 7.0 1.3 65 i 4,8 830
4 -336 | 12D 4,02 o5 1.5 (5%} 2.2 a7 620
[ -337 | pxn, 0.41 1.4 0.2 2.4 20.5 7.0 243
6 65001 | 13G 3.1 7.0 41 l BLI8 12,6 358
A O¥FE{F (Hinomiko)
Filing ; Sample l ‘ K/Th K/U \ 28
No.® | Net | Remsths K:OU%) (pomy (opm | | w0t x1gr TR (X207
i K-338 ‘ 12G ‘ 4,06 2.0 0.6 16.8 56,1 13218 ‘ 1084
-4 -339 | 12G s 73 5.3 1.8 J 4.3 12.6 2.9 1160
3 w -340 | 12D dike { 2,78 4.3 pI) 5,4 17.8 3.3 { 1098
4 -341 | 12G 2,85 6.8 %8 | 3.5 10.3 3. 10 1156
5 [ ~342 | 12D 3.04 8l 2.4 ( g 10.5 3.4 1121
6 =843 | 22 3,165 14.0 32 22 o. 6 4,4 654

|
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LB BHRIEREE V.2 YA FY T A 95 vBIOEKER (&8 8L

ek (Himekami)

Ro® | Moo | Remaks KOG (omy ooy | kipr dor TBU 20100
il K-320 | 33 3.90 ) 21, 4.3 15.4 3.6 506
2 -322 | 32 3.20 4.9 1.4 5.4  19.0 845! 503
3 =328} [| 39 4.00  10.9 2.6 3.0 12.8 4.2 1080
4 ~324 | 33 3.59 9.8 3.7 3.0 8.1 246 1484
5 -325 | 23 4.73  10.5 3.5 8.4 dA1:2 3.0 37
6 -326 | 23 3.65 8.1 bl 8.7 9.8 2.6 1350
7 -327 | 12G 1.85 3.4 Taid 4.5 1.0 2.4 1485
8 -329 | 12D 3.96 3. 1.1 | 10.2  29.9 2.9 1846
9 -330 | 11G 1. 69 146 0.5 | 88 280 3.2 3466
10 ~-331 | 11D 1.86 1.8 0.5 8.6  30.9 3.6 3843
11 -332 | 12D 7, 6.0 154 1 2240 4.3 2258

AEEHE (Goyosan)

No® | Mot | Remarks [KiOCH) qomy opmy | waer i THU |#CX10°0)
1 K-271 | 32 3.05 9.3 3.4 247 7.4 2.7 347
2 -272 | 32 3, 00 10.7 3.6 2413 6.9 3,0 594
3 -273 | 32 3.12 12.2 4.2 25 6.2 2.9 197
4 275 | 82 2.68 11.3 4,1 2] 5.4 2.8 776
5 -276 | 32 3.03 13.0 3.2 1.9 7.9 4.1 213
6 -300 | 31 1.86 4.2 1.5 37 10.3 2.8 38
7 -301 | 32 2.43 4.8 1.5 4.2 13.4 a2 27
8 -147 | 32 2.43 10.1 2.9 2.0 740 305 122
9 -148 | 32 2.73 9.3 2.6 . 8.7 3.6 284
10 -299 | 32 3.08 25. 3 4.1 1.0 6.2 6.2 352
11 -149 | 32 2,34 6.3 2.1 B 9.2 3.0 843
12 -277 | 32 2.62 ik, 77 4.0 1.9 5.4 2.9 51
13 -150 | 32 3.19 11.4 2.4 2.8 11.0 4.8 264
14 -303 | 32 2.78 ikl 4.0 2.1 5.8 2.8 69
15 -304 | 32 2.76 7l 2.0 3.0 11:5 3.9 26
16 ~305 | 32 2.54 10.1 2.8 21 Al 3,6 26
17 ~306 | 32 2,66 8.7 LT 2.8 .2 3.2 88
18 -307 | 34 dike 6.16 15.5 5.0 %8 10.2 3.1 17
19 -308 | 32 2.55 24,4 5.5 0.9 3.8 4.4 15
20 -309 | 31 1.63 5.6 1.5 2.4 9.0 BT 355
21 -287 | 31 1.94 6.7 1.6 2l 10.1 4.2 86
22 -288 | 31 2.620, 6.5 .06 2.9 11.8 4.1 513
23 -289 | 31 2.18 6.5 2.1 2.8 8.6 <lai] 396
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EHEE k&) (Tono)

"

E T

& (#2517

IF\'Il(l)i.ng SNaoITlple ’ Remarks |K.O(%) (Pﬁgl) (pgm) ‘I KQIl‘ga K)éllj(ﬁ Th/U |z (x10°%)
i K-564 | 31 1.55 3.2 1.8 4.0 7l 1.8 412
2 -565 | 31 1.85 2.6 1l 5.9 14.0 2.4 424
3 -566 | 32 2.51 6.4 1.9 3.3 11.0 3.4 501
4 -567 | 32 2192 5.3 1.5 35 9.7 3.5 545
5% -568 | 11D 0.47 OB 0.4 5.6 9.8 1.8 1767
6% -569A | 33 dike 4.04 12.2 By 2L 9.1 98 191
7% -569B | 33 dike 3.63 12.8 4.3 2.4 7.0 3.0 256

| 8 -570 | 31 2.14 7.9 3.4 27 53 2.1 266
g -571 | 32 2.16 .9 il 3.0 8.5 2.8 482
10 -572 | 32 2. 60 .5 2.4 2.9 9.0 3.9 492
11| -573-1 | 32 3.12 T 3.9 2 6.6 3.0 467
12 -49 | 32 2.25 4.6 2.6 4.1 739 1.8 812
13 -51 | 31 2.50 7.4 2.8 2.8 7.4 2.6 556
14 -52 | 32 2.42 3.6 2.3 5.6 8.7 1.6 465
15¥ -53 | 33 dike 5.13 21,2 il | 2.0 3.8 1.9
16 -54 | 31 2.04 5.0 2.4 3.4 7.1 2T 525
17% ~55 |33 dike | 489 181 54 | 22 7.5 3.4 151
18 -56 | 31 1.79 2.6 0.9 b5 16.5 2.9 550
19 -70 | 32 2.24 6.0 2.4 3.1 7.7 2.5 27
20 -71 | 31 1.99 4.6 23 3.6 T2 2.0 465
24, -75 21 1.42 4.1 0.5 2.9 23.6 8.2 572
22 | -76 ‘ 32 2.02 | 1.9 3.2 11.9 3.7 492
23 | -77 | 32 2.57 10.1 3.1 2.1 6.9 3.3 468
24 | -78 | 32 3. 20 14.5 2.9 1.8 9.2 5.0 345

25 =79 | B2 ‘r 3.45  13.8 858 2 1 8.7 4.2 186
26 | -80 | 32 | 2.13 6.1 147% 2.9 10. 4 3.6 540
Xl ~-81 \ 31 | 1.70 3.3 0.9 4.3 15.7 3.7 526
28 | -40 | 31 | 1.86 3.5 1.3 4.4 11.9 2.7 305
29 -46 | 31 2.31 Tt 2.6 2.5 7.4 3.0 829
30 -47 ‘ 21 7 5.0 1.9 2.9 T 2.6 1117
31 \ ~48 | 21 1.86 4.2 1.5 3.7  10.3 2.8 1625

EHEE (FE (Tono)

R | N [ Remmts [S00D (s ooy | iy iy 0 2000
34 K-32| 32 2.30 6.0 143 ‘ ) 11.9 3.8 382
35 -33 | 21 2.16 6.1 1.5 2.9 12.0 4.1 748
36 -34| 31 2.26 6.9 1.6 o5 17 4.3 608
37 -35 | 21 1.96 5.0 S 3.3 16.3 5.0 589
38 -36 | 21 1.57 3.8 i 3.4 w7 o) 614
39 ~37 | 31 2.29 6.0 18 3.2 14. 6 4.6 184
40 -38 | 21 1. 84 6.2 1.9 2.5 8.0 3.3 482
41 -39 | 32 2.88 6.9 ] 3.5 10. 4 3.0 20
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AL LD GIAEERARE V.2 Y v .

FU T A e VI UBLUERE (&8 8D

Filing | Sample Th U K/Th K/U -8
ks ‘ X, P )1\20(/) Aol Gl | Xif L Th/qﬁ{x(xm 5
42| xK-576 | 2 2,02 6.9 58 2.4 7.3 3.0 25
43 -577 | 21 2.07 6. 4 2.2 2.7 7.8 2.8 50
FEiEE (Kurihashi) , 25 (Ganidake)
Filing Sample { U |K/Th K/U
Noo™ | Nor® | Remaris KOS coomy copmy | Wi i U [#0x109)
\ 1 K-72 | 31 1. 69 8] 1.6 3.3 8.8 2.6 ‘ 545
m |2 3 | o 1.92 7.7 1.7 2.1 9.4 45 475
3% -45 | 1G 0.82 0.6 0.4 | 1.3 17.0 1.5 ] 341
% | 4 -4 | 32 2.19 4.6 1.7 40 10.7 2.7 506
\ 5 -43 | 32 \ 218 7.0 2.0 2.6 9.0 3,6 632
|6 r ~44 | 32 | 206 46 16 | 37 107 2.9 646
. == 8 = N 1 e .~ R
-42 | 31 2.16 Ed 1.8 %5  iG® 2.8 959
8 -83 | 21 1.19 1.7 1.0 5.8 9.9 1,7 1031
9 -82 | 32 2.83 9,3 2.8 2.5 8.4 % 3 767
10 -84 | 32 2.75 4.4 2.5 3.2 9.1 2.8 ™
HWESAE (Samya)
Filing Sample . ‘,— 5 Th O K/U I 7
No. | No, Remarks [K:OC%) (ppm) (ppm) | x108 ~ xigr  *B/U [#(X10°0)
\ 1| K-am3 | @ \ 211 6.0 3.2 [ 29 55 1.9 602
BEIEGLIEGE (Doba)
Filing Sample 18] K/Th K/U | 3
No.® | Nor | Remaris |8 ppm) _(ppm) | X100 3100 TP/Y [ #(X107)
1| K-205| 21 ’ 0.68 0.4 0.5 1 Wi 1B 0.8 | 661
21 ~206 alt,rk, | 1.21 248 L1 | 44 91 21 | 12
SUUEF (Kesengawa)
Filing Sample U K/Th XK/U ’ _
_No. | No. | Remarks KO%2 (ppnﬂ (epm) | 10 xape TR/U [ *CX1070)
\ 1] K-195] 32 2.70 7.0 2.0 3.2 11.2 3.5 ' 835
| 2 -196 | 32 2.93 124 3.9 2.0 6.2 a8 727
3.8 -197 | 33 dike 5. 02 5.3 0.9 7.9 46. 3 5.9 68
4 -199 | 32 3,30 10.0 2.8 2.7 9.8 3.6 738
g -200 | 32 3.97  12.4 2.9 2.7 11.4 4 \ 810
6 -201 | 31 2. 04 4.0 1.2 42 141 5.8 544
7 -202 | 21 1.92 3.8 e 42 10.6 2.5 l 700
| 8 -203 | 31 2,18 5.8 2.2 i, 8.2 2.5 829
’ 9 ~204 | 32 2.82 7.4 2.4 3.2 9.8 51 879
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W H W OE OB O# & GE2BlE)

AEEH (Hitokabe)

Filing | Sample

Remarks |K,0(%) (pig) U K/Th  K/U o0 |2 (%109

No. No. (ppm) | X10°  X10°
i K-58 | 32 2.43 4.3 1.4 A7 14.4 3.1 50
2 -59 | 32 2.59 10.9 .7 2.0 12.6 6.4 88
3 -57 | 31 2.19 8.9 3.2 2.0 7 28 42
4 -60 | 32 2.89 14.7 2o 1.6 9 5, 4 171
5 -61 | 32 3.00 8.2 3.9 3.0 4 2o 174
6 -62 | 31 2L 6.5 2.5 2.9 o7 2.6 188
7 -68 | 31 2.10 6.0 1.4 2.9 12.5 4.3 120
8 -63 | 32 2. 65 9.6 2.7 2.9 8.1 3.6 147
9 ~64 | 32 2.48 L7 2.45 2.1 il 3.9 426
10 -65 | 32 2.29 7.6 1.3 %5 14.6 5.8 74
11 -20 | 32 3.10 14. 6 .5 1.8 15.1 8.6 115
12 -21 | 32 2.57 11. 4 2.5 1.9 8.5 4.6 195
13 -22 | 32 2.76 T2 D5 1.8 9.2 5.1 165

TEEE (Senmaya) .

Ilzrngng %%fflple Remarks K,0(%) (p'gg y qﬁﬂfﬁf&a K>/<[1103 Th/U !x(Xm—s)
1 K-15 | 31 2.11 4.9 18 | 3.6 9.7 24(7 32
2 -10 | 32 2.9 6.1 1.5 3.1 12.5 4.1 322
3 ~11 | 31 1.98 3.8 {0 4.3 16.4 3.8 375
4 | ~-12 | 31 1. 54 3.2 14 4.0 9.8 2.5 551
5 -13B | 31 2.02 11,38 1l B 11,2 7.5 362
6 ~-14 | 31 1. 68 3.5 ) 4.0 s W 2.9 329
7| ~159 | 31 1.26 %58 0.8 4.5 13.1 2.9 739
8 -160 | 31 1.28 1.8 10 5.9 10.6 1.8 460
9 -1A | 31 153 3.6 0.7 4.0 20. 4 5.1 388
10 -1B | 32 1.89 4.5 0.8 3.5 19.6 5.6 409
11 -186 | 31 1.81 4.9 L7 3.1 8.8 2.9 415
12 -187 | 31 1.55 2,5 1.5 8.7 .6 2.3 542
13 -158 | 31 1.49 3.0 0.7 4.1 1747 4.3 447
14 | -180 | 21 dike? | 1.22 2.4 12 42 8.4 2.0 40
15 | -181 | 31 1.40 i 4T 1.0 4.3 11.6 2.7 361
16 -182 | 31 1.36 0.5 pe7 22.6 16.1 017 16
17 -183 | 31 1.14 0.9 0.3 10.5 31.5 3.0 503
18 -184 | 31 1.51 A 0.9 | 4.5 14.0 3.1 287
19 -185 | 31 1.46 2.9 nfisi} 80) 5886, 2.6 349
20 ~627 | 31 1.49 3.6 1.0 3.4 12,4 3.6 359
2% -157 | 21 0.54 0.8 0.2 5.6 22.4 4.9 402
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FeEk (Akagane)

el e ‘ Remarks [K,0(%) pf)f;) ) KQ‘& KU, ThU [2(x10%)
‘ 1% K—67‘21 | .53 10 o5 i 12,7 25.4 2.0 | 552
2% -209 | 21 1.14 2.0 0.5 4.7 19.0 4.0 32

|1 8% -208 | 11G 0.89 2.8 1.0 2.6 i 2.8 98
4 -207 32 dike 3.74 153 5.1 2.0 6.1 3.0 29
{ 5% - 66 | 31 margin,| 0.46 10. 6 3.8 0.4 12 312 17
| 6 \ -228 | 32 2.51 5.4 1.9 3.9 11.0 2.8 324
| 7 | -224 , 32 3.71 11.7 3.4 2.6 9.1 3.4 33
| 8 -214 | 32 EEE] .9 a2 2.6 8.1 3l 29
9| 21532 .15 9.0 28 | 29 9.3 3.2 33

[ 10 | -216 | 32 3.27 10.1 3.5 2.7 7.8 2.9 38
4T -218 | 32 2.54 5.6 2.2 3.8 9.6 2.5 34
12% -219 | 33 dike 5.18 T 6.3 33,1 6.8 0.2 28
13 ~210 | 32 3.01 9.1 4.3 2.7 5.8 2.1 | 41
14 | ~211 | 32 2,84 8.9 24 2.6 g7 3.3 146
15 ~212 | 32 3.38 9.9 3.4 | 2.8 8.3 2.9 278
16 -222 | 32 3.46 10.8 3P T 9.0 3.4 28

| 17% -220 | 32 porph, | 3.60 12.9 5.6 23 59 2.3 28
| 18% -223 | 32 porph, | 3.41 9.9 3.7 2.9 77 2.7 28

Anss (riya)

ili T K /Tl
T TR o [5000) oy o | T Loy T 100

e, . (ppm) | X10°  X10° o
1 ‘ K-291 | 31 LA EE  hE | WE ke BE 317
2 -293 | 31 .75 3.0 15 | 48 9.7 20 278
3] -294 |31 .31 2.5 1.4 | 43 7.8 18 574

ME A (Uchino)

Filing Sample N Remarks [K,0(%) (pg[frll) U K/Th K/U Th/U |2 (x10°%)

No. | No. (ppm) | X10° X 10°
| 1 K-6 | 31 1.30 2.8 0.8 3.9  13.5 3.5 937
‘ 2 -7 |31 1.28 2.9 0.8 3.7  13.3 3.6 622
3 -8 |31 1.17 2.4 0.7 4.0  13.9 3.4 700
! 4 -9 |31 1.28 2.4 0.8 10 S 21 3.0 252
FAESH (Akimaru)
Filing | Sample [ Th U | K/Th K/U [ ——
No. ~ | No, Remarks [KiOC%) (ppm) (ppm) | %102 “xagr  T/Y [ X109
| | | |
| 1| K-573-2 21 | 0.85 2.8 1.0 2.5 7 D18 17
| 8. -574 21 1.44 2.1 0.8 | 57 14.9 2.6 22

1
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HOE R OE OB W & (%1 E)
[KEE# (Hirota)
Mo Emple | Remarks [K:0(%) (prr};l) e ik L T a0
1| K-151 [ 22 3.29 7.8 2.0 3.5  13.7 5.0 | oss
2 152 | 3 3.31 13 2.5 3.8 110 P
3 —1531 3.34 X 2.4 3.6  11.6 3.2 | 896
4 ~281 | 32 3. 61 8.1 9.1 3.7 14.3 3.9 | 85
5 -282 | 32 | 3. 44 P 1.9 3.7 15.0 4.1 903
6 | -283 |33 | 3.62 T 20 | 42 150 3.6 | 781
7 \ ~285 | 32 | 3.63 8.2 25 | 87 121 3.3 754
| 8% 286 | pegmatite 6,01  15.7 3.2 | 32 158 4.9 148
E2B 2 (Aoganebashi)
No.® | Mo | Remarks [KO5) (oo (opmy | ko ki U [20x100
1| K-316 \ 21 0.55 1.0 0.3 4.6 15.2 33 162
2 ~317 ‘ 11D 0.47 0.7 0.3 56  13.0 B3 l 460
3 -318 | 21 0.41 1.3 0.5 2.6 6.8 2.6 301
4% -319 } 31 0.82 4.5 1.5 1.5 4.5 3.0 ‘ 21
jFEEE{E (Orikabe)
N | NP | Remarks KOUD uy ooy | katp i T/ [ %010
(1] k-4|m | Lar 40 12| 31 w02 33| &
i 2| -8 o } 3.13 6.2 2.0 l 42 13.0 3.1 | 908
3 -189 | 23 3.91 6.4 2.0 [ 51 16.2 3.2 | 552
E 4| 19|21 1.40 3.5 1.2 3.3 9.7 2.9 | 580
| 5] -154 ‘ 23 3.85 8.2 2.8 3.5 a4 2.9 718
6 18 1 22 1.82 7.4 1.3 2.0 11.6 57 | 1288
|7 156 | 2 5. 20 5.2 1.4 | 83 30.8 3.7 | 742
| 8 ~296 | 22 3,28 7.6 2.5 3,6 10.9 3.0 | 33
| 9 | -297 ‘ 23 3.70 7.3 2.1 4.2 14.6 3.5 | 90
‘10 -298 | 23 3.71 8.8 9. 3.5  14.0 40 | 1
11 | 191 | 32 2.37 4.0 1.3 4.9  15.1 3.1 | 1063
|12 -192] 32 | 2.46 5.3 1.9 3.9 107 2.8 | 1054
| 13 -194 | 32 2.67 5.5 17 40 13.0 3.2 | 671
|14| 93| ue 1.31 1.0 0.4 | 1009 272 25 | wner
THASE (Shimokawau'chi)
lﬂi‘li.ng ‘ ﬁample ‘ i ‘Kzo("’) (prrt:O (pgm) IK;<T1%" K>él1jo3 i ’x(xm *
1 1 [ K-295 ‘ 11D 0.10 0.0 0.0 — - i 2879
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FiHilEE &k (Shinchitoge)

PY YL

U5y BLIOHRE @45 D

3 382 | 21

Filing Sample | Th K/Th K/U ‘ _
Noo® | NorP'® | Remarks [KiO(%) (o) (ppm) \ fae Lo WU [2(%109
i 1 K-390A| 11G 0.06 0.1 0.8 5.0 0.6 0.1 33
} 2 -390B8| 11G 0.27 0.3 0.1 7.5  22.4 3.0 &g

B (Tabashine)

Filing Sample Th U K/U | 2

No 8 | N ’,A Remarks [K:O(%) (pom) (ppm) | X108~ wage /U [#(%107)
11 K-250 | 22 3.46  13.1 2.9 2.2 9,9 4.5 1066
2 ~252 | 23 409 15.4 a6 2.2 9.4 4.3 1046
3 -253 | 32 4.59 14,2 2.7 2.7 10.3 88 900
4 -254 | 33 3.97 17.4 5.6 1.9 5.9 &l 695
5 -255 | 12G 2.77 3.35 1.4 6.9  16.4 2.4 1586
6 =55 | 8 3.40  13.3 % 2.1 6.0 2.8 698
7 =5 | 88 3.51 141 4.0 %1 7.8 3.5 564

MEAULEE (Monomiishiyama)

Fili Sampl TK/Th T

e | s ‘ Remarks ‘quO(/) (ppm (pgm) | I\Qwa 1\4‘1{)3 Th/U |2 (x10°9)
1 7-222 ‘ 21 ‘ 0. 44 0.6 0.2 | 61 188 3.0 1320

| & -223 | 11G 0.11 — = = — 3068

A3BAEE (Yatamaru)

Fili Sampl Th -
g ‘ e ‘ Remarks K,0(%) (ppm) e [ B T letew®
{ 1 ’ Z-224A| 22 | 13 29 11| 40 105 26 1393

$HIREHE (Aikawazawa)
gl Sampl Th K/Th  K/U
gfotng Naomp ¢ | Remarks 20(/0) (ppm) (p}[)Jm) >/<183 h>/<[1'03 Th/U ‘Z(XIO’B)
1| z-2054] 21 0.31 1.5 0.5 2.0 X 2.6 51
| 2 -226| 21 1.39 4.8 % | ®m2 7.2 3.0 520
BT REHE (Fujinuma)

FiH Sampl TE 7 _
T No, | Rematks KO(%) (ppm) o | k1 e THU [#(x100)
l i ‘ Z- 227]2? ‘ 1. 42 3.3 45 { 3.6 7.9 2.2 | 31

SR fEE (Sobanokami)
Filihg | Sampl : Th 'K/Th K ' B
No. = | No. ’ Remarks [K,0(%) (ppm) (p}lajm) | g i U ‘x(xm“*)
1| K-371A | 21 0. 50 BT 0.8 LB 5.2 3.4 24
3 -372 | 22 2.22 2.0 1.2 9.2 15.4 1% 28
’ 0.77 2.4 0.7 5% 9.1 3.4 202
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BEAE (Numazu)
Fili Sampl Th K/Th
No.® | Mo | Remarks [KOU%) coomy copmy | gup seapr TH/U [#0x109
‘ 1 ‘ Z-220 } 1G [ 0. 98 i 0.4 5.8  20.3 3.5 ‘ 69
EHE&K (Hamada)
Fili Sampl Th K/ Th
Ne || Moo ; i 'Kzo(%) (ppm) (Pgm) >/<1o3 K>/<[1Jo3 i h e i
1 | @-eis| 2 1.08 2.3 0.6 3.9 14.9 3.8 387
2 | -214C |21 anmor, | 0.51 0.9 0.2 47 2.2 45 118
~215A | 11G 0.10 0.0 0.2 — A3 — 2321
HEERE (Ojika)
Filing | Sampl 7 — R/ Tl
No.® | No. | Remarks [K:OUS) cpomy copmy | i ‘i TH/U |%Cx109)
1 | K-377A| uD 0.13 0.3 0.1 | 36 108 3.0 | 218
2 -3770‘ 13G porph. 0,09 0.4 0.0 =9 == == 1750
3 -378 | 21 0. 90 2.7 0.9 2.8 8.3 5.0 759
’4 -380 | 11G 0.56 0.9 e | b2 HE 45 | 1698
FrFadE (Rifu)

Filing Sample e Th U K/Th K/U [ _
o 5 ‘ Remarks ‘[&20(/0) i e | et g TR/E [rlxiy
‘ 1[ K—37o| 22 | .17 3.4 1.4 | 7.7 188 2.4 | 1132

£#EIEEF (Kinkasan)
Filing Sample | Th U | K/Th K/U >
B % ‘ Remarks  KiOU%) (opmy (ppm) | w100 ion TH/U | % (%1079
B ‘H—lz 402 8.2 2.7 | 41 124 3.0
2| - B 2, 64 8.3 2.6 5.6 8.4 3.2 675
3 | KN-101] 32 1.83 4.9 1.5 31 10.1 R
4 -102 32 2.43 9.8 i 2.1 9.6 4.7
5 | ~109| 31 1.83 7.4 1.6 BT 9.5 4.6
6 -111] 32 250 4ié 17 46 12,4 2.7
7 -112 32 2.87 x| 1.6 3.9 149 3.8
8 -114) 32 2.51 4.1 1.5 5.1 12.8 2.7
9 ~120A] 32 2. 65 8.3 0.7 6.7 3.4 47
10| -120B| 32 2,09 Bl 0.8 58 @7 4%
k EEAE (Hikami)
TEIl Sample Th K,/ Th
No. ‘ Mo | Remarls [K:OU%) (oom) (opm) | - %107 Sl THU 2 (x109)
1| K-257 |32 2.58  10.4 L | Bl 9.5 231
2 =259 | 38 2. 196 949 5.0 | Zud 4.9 2,10 18
3% -260 dike 5,82 1.8 4.6 | 30.2  10.5 6.8
| 4 ‘ -579 porph, | 2,59 8.4 2.2 2,6 9.8 3.8 295
‘ 5 \ 580 | 32 2,63 10.3 4.0 2.1 55  d.B 271
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552, 32(521.12)

b by #h o A HEAE TE e A

VI, FEfdE Rt oA, B X0 ede EEREHO S HR S

FH EA*

1. #% §

FHIEFMmoEE L bbb EUBOTEREHO S HERA, (EREEY 8 v — Y g L,
H 7N —7ONHEEY 1 20 E LT 8H RS Ui (KFEES, 1971) | {ERAEO BRI,
e ELMIER AR OERIIERD 1 DLE L BRI B,

LiATEZOFHERESE, FENCELA - sBLTwEMR, SOBMBTELTALS &, HRHR
RPEAEETEZ TN I CERDhBHAMN 2, 3 TCTEL. ZOXEBL R 0T, HERN
SER S NI HAMER T 5 DIIED & Lichk B bihic v, —EC O THEDIHRYRT
et B, FOidiiE TR bl iER A LTy L (23 , L LTAHER
L (33 , FhieEobb 200y LL > LR (41D .

BBEZZTHLL LD, SEONHERDESMONFREL HHE L TAHD EDEDEYTHS BV
~1D.

BEORWLTIE, SWITA—GET A7 >y PEER LIS, S0, BETOEELHES b,
F ol RN e -~ T I —VIZERT 5. AERTTCRS Ihicdtiib Lo T —IVE E
& NE - KRR LTEERD - R TR E00H An—D ki3 LA LRAKTHS. B
KHFERIL, IEHFCEnry, MEERITHCHS. LI E0SHCTER L LicE bl
WOFELIEMEEINZEA L FOEEVHICK S, EFETRELL LU, EBIETOARELD
SR VBN 5. EREBHCEDTH- IR - B VHOBESE, VELLED 1% LT
ROVIFIZINZ 5.

An,F,G & LB L, 3L U TORETRASM LRERLET RV 5bil, CofHkd
1ODWEELETIEH DD, MOBCHE LT, §HOBENACOREARL LTwS. LSCFHFELGH
FRATAHRMEISLT LI 2 LA bZhix—#E L. £ LT AnTIT VIaliH & L, Lichio
TF, G & VIDEER & Ui, JRASEEHTEEH O FMETEE 2RT2, 2 TRVIbEF AR AED,

PRI | ok op
AL i (b L W IR il & SR XV, VIHO LM L RERET, Vi

* o MO
H) SBBLUER GXVHICM) &, 2HEMiitve, V#E2Va, Vbl#e, UHPU—1, U—2l&Ec/EL 3.
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wmH W E M ® S @ESE

EHEED T —IVH & DER B —TE R &3 LA E—H LT 5.

2.1 VEORE

VHIEEL L Mbhic EMEEENS L, ThRZTEHRALS . £0 Eiboik, HK
(1952, 1954, 1958), Svuzukr (1953, 1955), YaMapa (1953), RNz (1954, 1956), FAHiEH,
(1956), MIHE (1956), AFn (1956), MR (1969), 45HH (1967), MEER@A (1970, 1971 72 & TH
5. ERAERIINCL VECET 28NS, chrboXa5HcBE L TREhLOMLLEE
L.

VHZI~VHDO X 5 ClBRVWAMIREY, boLELEoafMmeERLTnws (FI-2RD. L
NLEONIMEL B L, N10~20°W FigDviw b [ ARHLRS. RbiE-EFD LT5D
AEAOANE - TEEEHETHS. ABERE OB ITEERSCEHUL T 25, MHiT—
BOBEAETHS . BEHRGD IBTWT, MEEd, &ETRIERE XY VRER . &
5 At Lo EREEOR TR L » V EAAVE Wb DT, BHE21, 10WARE . b bHA
(L2 T KO A3higys. BHDABRERE, BENOEBETHB. PO CH 52 EATH
FESMRNC I B, HEEE LT, vV RAO M WBERADOEEK L I BETVIEALY D i3
LTVHEED . ERERE L IO EPLHICS - TROBINERLIAL , dbEERERD
ROINEETH S, ZOBEHCEMNEREIERE L ST 505, D1 « 518 & LREERED bR
THLOTHS. WEE L2, ROAERE . AFERE IR HCEBERELELTCS. thd
EFERECEEIEM LTS, BEEREOH AR BER TERE 55, ofths
i, B —AVF L, 2 AN BHEVELI LD prbLT 2 YV REN HENZWLOTHD ER,
1958). UL LthRic il oad b 01n) EREEFC I CEUTS. &2 LTohb 2 Ekad
BHE31~32, ERBETH->T. — B CHRADEELTR LTS,

VHTIL, 3LAETRCOEFRIMNE  BERN Y &%, RERLETOEFIREIh T
W EFREER] - XLAARERLOL, N7 x4 MREYBRWCHE L.

2.2 VIEOEEF

VI, Vo, dbblo@mfE cehsb. Fmidd v 2 —7 4 v —L, ThZhiEFoH
i ] #fE->Twb., OB LTI, a8 Eahv T, EREEIMEERZZ Ly 0T,
PO L BB R LT s (BI-2RD.

BINCHERENC, SRNEEYDONS &, VIHOSREE, 1) NakdS L, L i) Mkt
ITEER O YIRS B AT LT 5, HDEEI0~200 EHEE 2, SR ENESBEE TO B
P h D5, V) —gEES gD, FLT V) »VEREO) CEATHWAHERSB. i, vi)
W OnDERE, KIEEERME S TWa.

FPREFOEELLGHB L LS. KRBT, £AK (1954, 1958) , #FE@» (19%61) , FAHizs
(1956) X AN D 5. BEEXIRESEGEE L2 LA LT, 2607 E8H22, 32, 33TH5.
R » VREEBELLOMRS D, T0» ) BRI CRLBAaLET S L0ih 5. FEIEMIIM
Be, #ELTCETHHANDSD. L Eefrgfnitbhs, FEIFEEL Ty, EfiEo
M EE2, 1971)C, KEBHROERE MEREEHEEO—RE Lo 3Ry T, Lhisil
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bkt AEHEERM A V. BEEHAE Bl TERAE R, 53 ek EIUIER A RO X (FEEAD

MNEED—CH S, [FHEEDO— L L TR T3 BOREETEGEMEENS , —BILVE
DEMINEEPCBEALTWS L5 (FAHEh, 19563 L OBRIEH KALE).

REEE AT FORECEGET, B, ABEs (1971, Mg (1972) X33 LWIFERAERE
hTws. Zhickss, COBRETMERR - EACCE - BFE0) WHEMNOSEFRCK T Shs, &
BHOHEIERI2THS. EIEEII1ID~12D, BRI 22, —H32THA. Chhbbhd
X o, HEEAM, Wiy ) EA KO) B BRI 0RYI &, HEZ LYy IERE
DOFFNCHFz 2 sh b, ¥ eERUSENEEHSECHEI T 5. feBTEBEEE ALV O T
BEIDVB R TEALLEELR AT S5 (FEE, 1971).

RIREEIT, UM (1939) , B (1955) I X AEAFENEEL DB, Thic ks LBEEEID
TEREEEETOAL, MhiAE=HVEARVWLER I VS H V BRCEARERKYRT 4D
B, HADIHRL, TEERER-CREE b RS,

PAESVIHF o b FHAN SEERTH LN, RIEVENTBCRBA LTOMT HVIHOEEY L L 5.

¥ PETPAEE RS OMIER T, PR~ OEREECH S, SREFTHE T—HRIC1i~21TH
5. VEWIZEZ h EELEA . REIRE T TRBEELH T 5. EEafEmRo%a
BRI BAREGA B A ohite v V= SEBOBEARES C LTALATE ), BHERHRYIC
ALl 12, 13, 237 ECH S, FeBRBREROR S Ihud, —ic X hEREAOEENARH E
hTEb, ZhAVHCET S0 LWEREcErhTw5. SOt HBEEERH Y, 22TV
HeadThD, FEHHEEYE D A BAREFRCUTHS @i, 1971). ZOBOBRESHE
X, FEE3~33T, XLIETOMOIREFITTELT (2) BHRTHD. COBE  iREH
ERMAREEOEREOEHCE LT, BED L ZATHDENE WA, b ToaEH T, 3%
EHIGADOEMEFA TS, FEEHIBERSANAOEEMNE L, Wihd HENARR S CH
D, ARIKEEHOTOW5HBE0 L5, Tich VEADSEWERGNSH 2 (BEEB). tokiks
FAVHE VN 7 v A -0k L EETR ), IHoEREECUERS 5.

PFREE AT CIABTEERL B 5. ZoRERPRTEESITH B, LTk, SH21~310
AEO LI WEHCBILT 3. KEOHMS XTFRESFCARERICENUT 2885 VTh EL, Juifix
T LAVIHOARCALUT 5. FSBERETEEL, MOy 8T EE1I DR L2ADHET, 7
754 PERTLALRD. TOEFULRSAGEDHS. ZHIIEKR YN > THEOBE TR
B, ERHEEETHSD. S0 LIAMEAHT, —BREVFCHIEZIETOARThEDL, dLalich
VI BT 5 b oxbimhice. BIga (1954 < AR 973) X 35| b 5.

DA EDSFFEEE X DT, PR TR S  /NEG BT 5. FHbis B &I i
HMINNCIT THMT EET, pABAK  WBEA - ARG - BEREEL, HeHET, 55
1ID~GTH%. FlWEHr, SiEa - Faala - BENYE%, filc, 2H1D~GThH
5. MRAIEE , @A) $aAREL S ID~CoRELRT. #BIHEHE L, HEn
HearaEtdr2ths. HIREKIEE21THS. BLBAKIIRES - FRAND - 2 )V ER%
GURBEN~12DTH 5. GHZMEERL, £ ONEECAHLTHMA LTS, BREE - %iEM
PO, EdEmiia, feadaaiea - BRES2ET, AH1D~200E KT, They )V RAE>GE
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B OHE B E B O# S EE5LE

THEBEI2THS. FEAOREPHFEEOT I, Fofim s LRI a4, BEEGYy
BERLVHFORENFETS. RBEBREFOE=R b Th Bl LTuw s FIEE#ET,
BHE12D~22% L 0B2~330BEER LT %, Wi, BHZMmEdo—McEpL, BRagdme L
TANGKT2EAT WS, BREK, MR  SEANA, Bt - TEE/RL ST, 11D,
21, 20EHERLT3,

FEREHFCIT, BREAS L0, RIFLRMPIATCES. FoRMOBIT, BB - ¥EMHA
B aUaHA0ERThHS. HHOBHIL, $HERGTOBAB cHETH L, F & LCHEEA - %
BANALYELEENGT, REAAMCAREAREL, BREE? Rooh 5. WIHGELO BT
DA B EBCER T 5 ERBAEITIE S CEER D 2BNFEE T, CoMEREREs (1970, 1972)
LEoThBENRTWS. Thick s s, RRTERSCEL LeRRo B ReE L, —cERiE
LEbhBEMIEEIhS (ER, 1972, Plate T-3). ¥i2r~< x4 M 23FET 5.

HERE L, VIHOEHEED > b TR ATREDOINGERTHS. W OhDAEKC AR LTE
b, ELEBICEEERAB L, T CRFBHARbR S, BEI, WEL - ¥EaNE, ¥
RER - EBANEEET1ID~GT, —HEEATHD. Fisin h O LENEE T, B
BEEEBGDETHS. £LT, Learzsrclilaiins - RS o iR ot e
BEGEEVMIROOEEER L LCBETS. ok LEGoItAlc, B NE 100m)l ke
S THEHTEHLTwA., ARMBEORLT I, BibEoEEEo —fici BREE RE
T5.

SEWERBISE oKL L ZD O RE BT 5EET, ZhicBIL Tk, Senvo et al,
(1963), AEA (1972), MEkEs (1973b) , EREAQITHOWESRSS. Thbeid L, &
PG 3 L OB B0 LERE CAHE31~32) LSHEURROMERIIRE CBH2) mbikh, #¥%
THIEFICEA LT3, T EAE <, THERESE S v, RBGHMANB LS L2141k
BEAEEERCRBERERINGEETHS. ARIZLRT, I —MIMERIEERTHS. BOEY
ELTHERIAY S ETRERZG L5 0k, dhbkilitho ERE E LTI LN 375 Led 0 Th
5. BEOMB» BT 5 &, CofERIRE T, VIHORE - wiRafo 1cikd ISUTw5. %
LCHiED L 5icchbd 384, VIS » - L3RR EEEYREL, I1#HOEREltwsA
BB, LlehisT, VIl MNVia (@4 &ED, £FEL - IR - B - BARO 48 hic
&, oty TVIb(E)E] LML e Lic. L L, BAREE T VIb B KO gL
BGBEETE-TWB L, ViaEHichs s KEEROEMIXIHoBEE - AEERECEMNL, £
DOHFRTHL Y VIaBEHNTH S, Lot T, MERIIEIBNCMEE Sl 5.

Gas) S Kavsawa (1974 oG hid, W2AREE GEREN) - Bahdo®Ed

Bk, I#HoFrhicdEBic X BTws. ¥, migEss (1973b) , W - HHE CRAEER)

X5 &, SEUBEIR, LTSGR L LTI RN ERNERD XD ThHS.

3. EmEHOSWES
O TEHE T OMERENRE CRR IR CELERLLBEC LA D, b bied T kil
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Je il QEHETEREE V. BEHE Lo fERAR, X O 2db I BRSO 41Xy (REIEAD

FEEODHES X E LD THRI . TTRMERIFAELRTH B, Lt il T ~VHK
oL, BIdt b AV, VIRRKST5. VIEE, HE2 0@yt s s LantcEs (EV-1
B .

3.1 HHIEHEHEOTARRE

WYL s &, M LHFOUFITH 4HD 5, I —IHICHEARMCENHHHLL, w1
OMDF — 2 ik, THOTEREEN I HOEREHCKS R TEALLZERRLTED, XOMOE
ABIRERTHE I . OH LI & 0BG, 7 vy rig - REgdmatekss -2 ckh
i, THOMEBENTHOEEEE VTS L L., Ui LEEEG TR, THOERET, #LTw
M DEMCEMERIEN 5L TH B L <, MEOEABGRITHTHS. I, VL, M
hbhNEETchpr &, BITEATCHEZ L, EWH B LAY L - Twa. I, Vikbidic
RLBEKRAIHEERT KO (D VER) OBETH-T, Wik KO 0Bz L THESTLRDTHE
b, MHOEEDO o0 BN KO wEATY S, Licdi» T, MdoAEEEED O Tk
<, BEBRNCHET 5% 50, MEOERESEEFA L0 GB R 5, BEARHcK &Rl d -
fo LR L oL

e bl O TEREE BRI U VO ERSEE & QB —AE LRI X > TEShE. Z0
BRI 5 eide B o fERAE (EHEE) E7 e b 2325, 788 % d - T 52 VIEOSEE
(REUEALHIEINAR) i oA bR T, HEEEEH LM ER—EELUR 2 - T
Wi LEehis T, dinl &b i 354 5B 0 VIEOTEREN S R TEA LT 5.

I, M, W&, ViroEREEE OBHLORFIZMEECHS. L LIHEVEIREELDS %
BOJ ERERTHD, 4 BETORSE L5 W OhDIBREN LR BN 5.

Vi EVIHOMEBEONTIL, 1 v & —7 4 V¥ —OBFRdSD. £ UTHEE - [KHE - BOLEFBEL
T, VIHAVERE R TEA LTS, —HRARESE R, VHEoERECEsrTwS (7).

LA ED T & B AR AL EIlth (b ClEE 5 &,

1, I, I, V&
2. U, V, VI# (1)
EVOS RIS X 2BOBAEF E Eobh 5.

ZOBEAERF L, S —HoBRETOENNLENTbDTHB. LichioTH  OPHEEEE
EEATWS. L Ligsts, Mg, U5 aBHERE 058683, 5% 0 AWl
Chiebis WHIEP I 5, SERIIZEA L O THS] Evd, I IHBEFLHERET 51
HiE, EROEAES BESENCED LR T IWHEETHS 5. L LIERERINER R T
Worisk 5w, ZOHANERFITHEFINCERO D513 EDELHFF2H DO TR NS L.

3.2 I, I, IV#&VISE DL

XXM (FEIEH, 1971 T, b4t bliinAn, C, D# (4EI0 I, W, V&) 23, B (&
FOVH) &~KETT, Hifd bl As, F, G# (SHEQVIH) wilifids L FH L. coEx
HEIBETLRNTHS. TOHBEYL >~ EZ 2 THRELTLH LS.

9, I HoBEEOSEHE VLHEHFOBEFECEULTYWS. Tiobh, BAREGEOEREORS
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GHEELH, AHATEET, BT Sk, BERE SYREAEAEETLTWS. K
EARERDREY. 20X 5 R VIb EHSEC b Z < D XD EHTTES. LFERENLD
AT, WiHFOEFIT KO (7 VRA) CELLOMRHD, 20X 57550 & KO 0Z LWifa B
Liehs GRXIV), ZoWERVIbE#HchBET, WeEstkoBiclisks, FofRo TP
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HEEUESRBELEOUNA LR S,
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I, fok XEHTE TN X 5 Via - VIb B RN s ei b2 5 L, ib HEHORECEA
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LI OSHTH D L\ 5 HEEAB 0 322,
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LEMLEDEETHS. MHETONCL I, VHEOEARAELTAB L, I, I, VH &VIH &
BARHCBEALTIRE kel MR EEE 22 WITREERM. Ledi-T, I, I, VER, VI
[ERELTWBY &5 X ik, IHIC [BoEShTws] EER LLANI h#EYTHSS.

4. W ohoHE

ZORETE, L ENMERERCEOh B W OnoMBAEEHLLWERS. b, $EHD
X 5 RE S IERPEE LR T, MEOABEZ IS - B Lch T3 LILTELh 20
h&d, MBREOER TELTTOLVLED

4.1 I~VIBOENE

4 ¥l EIhIEREE % T ~ VI EFIN AR 2% L TR LC &k, oo ChMEEd 5—53
THLLEDEIORGEILIEKEL /-y 7L THIS.

FRCIEE 0 2 0EZ HNFET S, 2T, Tkt 2RELZRERFERLC, [T, VH
ETERUADHE | s 29007/ —y FEELTHRES.

WXL TONIH R, VOSSR IiEREESBELER O 5> HA/SH[OEREZ 5, L
AL EFENRERAKER Y- TwS. ThoofEtrd s —ERYET L, HHRE LA EH2],31,
32C, MHB VDI THBABID L v == AHEOMY b7 /el Bl - PHEEE IR LA L
b, —HEEBETLREOERE (78 2 vt oFSb v, Fagme LCIRERE
ARAREEYES, Thbo ARSI, BSEOMIMTEEA EHCHFBEZR LTS, 1B
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= ZxBIRE L/ — 7 Ehic¥h s,

Fhol, VIa®idE s LUEREEI OB I A3 EL, ChbOfERMEERIT, Vo0&
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WAT33H H3NET AEREOMI 25 5. FOHEMIL 0B EER LANECH 21 HHE L L —
RCHIBRE R T, AEERCHILABRS.

BLED L5 7Bl &, VIams A VIbIES & Wi v 52 2 M bHEE LT, EHIL, 0
BCEB DA, I, Viamsay, I, VEZ/rLv— 7 ERBENCER - cARH 50Tl h E# 2T
Wi LEeRsT, #He2orr—7, I, IV, VIbiie, I, Via HOW37 20— Fegqitbe &
HHE LS.

FEokoe, I, IV, VIbEOBEFEEEELSEHE < /< bIRE LD THAS 5.

—HIL, VL, BACHRELER Y, SEBCETIEEEORS I wdh &4 0y Bl
(TEdE] THH, = /=B LTR 2 0 EfEE 7 v — LR CHBY 2 Ted. 2D X)
i, db B OTEREBEIC BB EE ~ 7 <2 bIRE LIcEERE L, bW b [fEfEH~ 7~ &2
MHIRE LICEABRC 203 hp & &I, T Cromii (1972) KX > THEBIRTWEHEETHS. [
B, coXsrpio~ /~oETC 2B LLBE0 I, ViaHoltMaEoRBETHS. Lnl
BaA S, CORBEWRTHEEOHETN T — 2 1 XRH Shich - k.

CHCBEE LTESR L hEe bl WEE, R ITlR~Ret 5, THEIHNS AL
AR LR HBEa B aaRGE O NEErTEREBRICEA CTEALTCHS L L ThHB. &
DOHNFEENE, i D EEMCEREL, HAEOEELIE LA Efftbhwarikls NERE] ©, &¥
TBIRESE Y R T E0B B, i, PADAG  LEHEA, Thich VBAD L S K O#EE L
FA—DEMELEATHYS, ZOX il bS5% L, ZOBHEEIL [He EIEREE] 0—BTh
SO REH AR 5 THE L.

e L I8 & T CRBFEEOERN W E 2B - T, [#HTayh b EEaErcas
SHTEHTS 0 oBEE LA LTV5) . L LITHO b Dk, TH# OIERMSEE D it
PEBHIZLTWT S, 3&A S BEEORAERTL L BEE & TEmEHR BT 2 BocBH LTw
&2 1, VIoRd BERERERR, BESRotororh, GHENREEchs. & A, E%P:WYE!%EJIIDE&%{'&, BHTE
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5. ER AN EE Shicith & LT, ERIRE S (BRSO B 1km) o4 on
105 %5, ok, EHI0mPNONERT, BGEENTE L ERERIE > T T—RLTH
MBS ETHS. Lo T, ZOHEDRMIGRNIFE L HHEEL DL, COBHEE LTS
DL AT & 1% comagmatic T\ FIREMDEE . —0F I B o fERE Y, comagmatic T 5 RIEE
WPBEIhTnB. 2%y, Plio~ r~oWELE L 56, THOEREE BHEE~ 7~k
WCHAEEIBR IR TS,

4.2 hUYLOBEHEE

AR T, EEBO KO OfRIEMED = L 28R Liz. 1 o fEEE A Clba e (Fhapss)
DBEFC T o THEILT B0 L b b E20BRTHHH, JrhlHo v oo iEREEko KO
IV ER) OREHRT, BEVCLEFEETHS. L2 EAE, BL, BHW, RomE, FHeesdk
MREOFFIT, i LCBEERTIL, 2 VRAOEFABCELLCHI00BEshs. chbbistc
bl AR OEFITMNEHTE KO DRERMIHIca bR S, £ LTERTRELAR, FORE
#ix, DI LoXEARD LR, WHEAEECLERBETL#RObh, AbhaEARE - 4T
Sholselbhaz L ThH%B.

DX RBAKEHINC LTSS &, KOFERED B LTk, EHfEAO®R ET 2 R K A
BOHLICEWITEEYE U vbiiciindioy. < 72wkt s [Kolkil Y bho 7 e«
AL S THELTHDZ LITHETHA 5. ORVILLE (1963) DEBICR I hi- L 5 kB2 X 5 K,
Na DK AKBEBITH - 7D i ki,

o HYFAITERE O Z R EUE &R EAERE T 0 ZBE OBLEIR, WL TONIk 5, 8i0p 21
Lt b b b KO odfeficdio wRELIEEThS. BEOHBALMEATCELL D LR
Bzigw. Kavo (19591, ZREE GO, oMk BHTHERE T3~ 7/ ~0F
LIFHOMREN Y, BIKEET7 751 MIROBEMIBOBLE, SRE L. EHONE - FE, 1966) %
FKEOTERED 152, HEEE & OB T KO 04 WA LA E b TwW b O R BE L.
ZERE R OFE OB T A E 0T AEBCI AR L EGEENEBM LT 5. TWEEOBE
LB I PBBO 0 CchBIThED, MTFEITCI 0 X 5 RHEARBECR h B0 Tt
Vs, b —EBRHLTHRSZ ELERTIREWTHS 5.

LiEDANTEL 1205 ENO KO DREEDR, < 7/~ 0pPRlicsT 3 KBEOLL Lnidh &
b, ERIMCA BB ERENMO KO 0WHEDS I, TRMCELTY » EWRBICREEL D
SO TR EELIS, BTb W~ 7~ OREEMRLTHBE0THS 5. 2% HKOKE
B =T L= r=iE Lzt 0T, KO i MEUEE] 3l o Tl Ttk ELD
g 5

I, ¥, VIHOAEED KO BIRBERS &, 7 2 9 AVEHO Zh LS OF%E T LARSEN
(19400 HEH LA LS, EBb2EVATEGHETCEORHENIIRERS. L2 KO E
TEGEEL, SRR TAS L, » ) BEAOFENREE T, A L SERNCRER A RH LT
D, BIEAES E LTHIRAAHL2, RFWIEEIIBGO 7 A7 VHEGE (F v v i) Tl
13DDEY Y =HTHS. L LEhifE S EREET, RNTELTHY, VinoBek, SHE33,
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AL b A EREE M. B Lo TERER, & 2t EIIEREEO S HR S UrEEA

#FV-1% 1,0, H,V, VHEOHEEOILYMHER
Table VI-1. Chemical compositions of gabbros in Zones I, I, I, IV and VI.

1

Zone ‘ v ' I ’ VI ]I ‘ I
No. ‘ A 'KD 10 KD-11 C 18 ] F l G H I

|~ 7 w577 mm wown| Tin Gu%|x ow vun|m % 2w A
5i0, 49.62 52.06 | 46.49 46.75 48.00 51.11 | 49,08 50.32
TiO, 1.53 0.94 0.51 0.78 0.67 0.99 | 0.77 1.07
ALO; 15.61 16.73 | 15.44 17.08 20.75 18.02 21.47 18.07
Fe, O, 3,42 2.28 1.35 2.28 3.17 2,84 | 2.04 3.13
FeO 6.59 6,81 9,78 7.22 6.67 5.91 | 5,47 6.16
MnO 0.16 0.18| 0.19 0.17 0.21 0.15 | 0.14 0.15
MgO 6.39 4.57 | 10.40 9.32 4.93 4.63 5.58 5.43
CaO 9.25 877 | 125l 11,51 | 10,48 9.01 11.19 10.56
Na,0 2.29 2.94 1.10 2.35 | 2.83 3.44 2.00 2.22
K;0 3.10 3.08 0.42 1.32 2.11" 0.35 1.87 | 0.46 1.04| 0.61 0.71 0.15
PO 0.40 0.58 | 0.07 0.36 | 0.17 0.45 0.14 0.34
H,0+ 1.10 0.82 0.88 0.62 1,55 1.26 1.36 1.52
H,0— 0.21 0.16 0:22 022 0.19 0.14 0.12 0.06
Total | 99,67 99.92 ‘ 99.36 99. 98 [ 99,97 99.82 99.97 99.74

A —FEEIWMEEOTY, » VEANS (ONUKI, 1964)
Average of three gabbros in the Ichinoe mass, potassium feldspar is abundant.
B! A& S BGE 0T, » Y RENS W (A8, 1973, £ 2 %K, no.l~4; AHED- 2%, KD-16)
Average of five gabbros in the Hinomiko mass, potassium feldspar is abundant.
KD-10: v v o r iR EOREE, » VERR&ERL (Bl-2R)
A gabbro in the Nosouketoge mass, potassium feldspar is absent.
KD-11 : RIingkowFEE, » VER2EL Bl-2%)
A gabbro in the Tengu mass, potassium feldspar is present.
C: HoMmEAK 2HEOTYE, 7 IBREE&T (BV-3%, HoOMER, no.7,8; LEANEI
His X CRERANEREE)
Average of two gabbros in the Sakainokamidake mass, potassium feldspar is present.
KD-18 : FHIRER, »# VERE2&EEW(EL-2%)
A gabbro in the Shimokawauchi mass, potassium feldspar is absent.
D: 8, RSO 4FEEORY, » VEREEET (FERE», 1971, Table 2, no.10, 18 ; I,
1972, Table 1, no.27,12)
Average of four gabbros in the Orikabe mass, potassium feldspar is present.
E ! KlEgkomyiE, » VERaeaeRy (BV-3%, HEMER no.b; WEANAENERS)
A gabbro in the Otoge mass, potassium feldspar is absent.
F . PliRES OGS, » VER2EYL GBV-3%, BHIFHEE no.16 ; LEMALEAREIEE)
A gabbro, potassium feldspar is present.
G ENHEONNE, » YRR ¥R (Kanisawa, 1974 ; WEMAREEY 1 v 7 ARNEA
Wi AR AP )
A gabbro, potassium, feldspar is absent.
H KWL oS, # Y ER2EELV (Kanisawa, 1974 ; WEARGAEHREE)
A gabbro, potassium feldspar is absent.
I KL OEE, » VERS2EER BV-3%, KilSEno.17; ¥WEE Y AR AHE)
A gabbro, potassium feldspar is absent.
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34, Al ERRLT AN YEROLDTHBA, T, VIH TIERREWEWEERL~33TH - T, FirEEs
31D b r == AR HOBETHALRD.

% ZCHREOWH < 7~ OEBUE ST B fodic, e B BN H T SHE  (Si0:=46~52
%) DILSEEBAFIELCA LY GEVI-153. I, IHTELABAANROBHEEL 2 bSZ LT
BB

FHHIMMILI0GTHD. AN—FEkoFEME, BREMTAHEDPHETHS. MhtVEDT
AHVBHETH D, KO>3%Th5. KD-10, KD-11, C i MHOBHEOMTH H. Hij2 #HiL
MYICHHLEL I, #YRAE2EERWL0 (KO0=0,42%) t&atrb o KO=1.32%) TH
5. Clomatko» V RAYETHGED 2 MoFiafE KO=2.11% TH%. g h R&ET
bHa. KD-18p\WIHo # v BE A& L f (FIIASHE ©K0=0.35%, D ETAICHTEE, Al
XRER) OFHE KO0=1.87% Th5. WHELERAUTHS. THOIEREED A OBA
NEETIE Y Y BEE & 0RO EES KiO0=0,46%, SiM—oflé LT PRRET O b o5t
KO=1.04%Th%. IHTEHIIVERLELSORAH SR TRk, KO0=0,15~0.71% TH 5.
DEaEloTibE, FnbiNE, Woricl >T-M, VI-NVig&, EA»BEFCLT TR
e KO (B VEAR) % Lo Twh. —F NaO ik Bizistic . Lizato T KyO/NaO I
RVHTRKREL, £ Tk KO>Na0 ©h 5.

ZD & 57 KeO=Na O oEgHEAIL, KSR CHEEXIRFCARTL, BATCIRENRIFE
THbY, 748 ) KUESHHEHCH - Th S —HMRAbh 2T TH D, &z, REBLROE
RO—Membh b HlhE e V=8 GEREh, 1970 <, BIEEETCERE LTETS b Y A5
S b Evbhabo (Tisa, 1972) e ER%E 5 CThHB. Fic Yacr (1969) ik » TR Shi-if=
DEZMMOMBZRE L KO 2%, Onvkr et al. (1964) LEH Likdic, —F « ATk E
FEOLEEN E - T 5.

KO 1B KBS A ARSI CRgLh Tl b, BA LA X 57 B2 F oA EHR
HCOBELE DR LT LRI » T ebhoob b, fok21¥ GiLL (1970), JAKES ef al,

(1969, 1970), Swmite (1972), GuULSON et al. (1972a, 1972b) @, 7 4 ¥ —, A=A FF V7, =
a—F 2 TEBITBWRLETHS.

ZFLJorLin (1968) 1%, KoO iwE &4, KO=Na,O m ki E(E & LT KIIERD% shoshonite
series ¥ 7ziX shoshonite association LIFA G52, db BV OFEO(LEERIL, Zofiby
SIBLTA.

Ko Dickinson (1968) ik, BRACEH RO KB K0—-8i0, BARE, KIWHEET D Benioff
zone DIEX L OMICHBBIHEE R L. bbb, S0 0B URE—EO KIEELR D 1 LicHh
&, KO oL, FOKIUETD Benioff zone niEXid, EOMHBAZRLTwS. ThibkE, ¥
H (1961 1k, BAROHEMEIEOEHEKILED KO/NaO Hx ¥ &, ThikBEflizlkEwc &
EHDTNG.

¥R S OPES, f-& 2iE Mivasairo (1972)1%, F7E B A QT e kKB fll~EA} Ui Benioff
zone %%, %o Benioff zone 7 HET 5 KILED ~ 7~ kBElz £ KO0 738 <, KyO/Na,O
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Ak bl MEEIER AR V. BEIE LI oTEREE, X et ELmIERE IO 8RS rEIEAD

HEAREWEE LTS,

0L EHELI ENMO LROBIFEECH TR b bil, £ L TY4Mr b Benioff zone a1
FELIET 2R, ThRBELARE~NEN LLbDThH -5 5

R LRROWRAL L 5 THHN, OO CIIFIC KIEFEOERAREH U W TIEREE
D E D SR Ty, L Lis s, WATHRNRB L 3w, Ll &d 1, T, IV, VIEOERHE
BIRKIEE R - Toieb L, Liedi-> T h b OfEREE SBRAEE, KUEHEOERME L
Siehs. EFMETH (1965 (XEADKIEE & EFEEO(LENHE & ENC - ik 2
LI E S - T d 2 ERH U T3, JLkBER T <%, KA D A L Figic K,O/NaOly,
DT UZERE S BHED QL E v REL ALy — 4T MHR T35 (o k 21¥ Moorg,
1962). ZD XS5 AFEENLT B &, KIEEIBT 232l bl ER OB EEICH TIH T,
REATERTHSD.

4.3 WERE pEBHLUEERE OMER

TCIHEI-1 R, dbhlitiowmiE - pEBS I OEBEROS LR Lichd, ZhElims
HFooMmEoricit, ZxkThlh bt WHBEROZATH 5.

BN, db b ER SRS RO S 25 &, EMERHTIIBAFCEELTE Y, 24056Th
VL S REERR O 2 & OICR 7R RIS his e,

L Lis#ih, S CHE L] —VIOMEMEEO - ¥hidfitis s, ched - FEEOHA
SHEREE O ME L ORI, 2 h OB D LS.

P IR R TH A EEE LT 5. HEBEROEMNC I HoEARERILTH
fouh b, IEOPEGITHERERCE DBRONRS LTI v, TRl H0SHE CHERGRCET S
FEDEEIIL T b 75 AF y ZHBARETZZ E83H 200, 1HOBGEOEARRIWN & #E
BOBIHFHE—BER - T sELBRS.

M OEEOST & DEEERICIZIETTCH B, ZOWONMH LM &0 ER T OBEROEFEE
CHH X hiznChA 5 Hab).

FLTHEO BB O TIRAR LT w30 b, BEARHIEEROBEIHK - 2T
BB, ol URHITUE e & & OBERCB 5 —HBriv 7w 2 7 A5, 7EBAR LR BN G, #
EROHIE O HEIO M EEHEFEAR E AE R - Ticdb D LEbh 3.

I3 X OV O RS ITE R AL L 2 Rl - T, #ERECTR/AKE > CTv 5.
B LA LR L OER N ESREER TS D, CoMEREVIC, ZOFRICE - TEA L LR
ERBMHD L 2DOEERRLNG. FRE - 2% - BIRE - BT loBElehTths. Ln
LohbDBEE 7 v b 2925, 7HBIIAR S Tuiny. BEROEEIK T LTHBEAL
Tl 0T, Z OBEROBIITEREEEARCIT TRALRED > b D LEE IS,

I, IV & VIl SR EES R OB —REURIC X - THEIh S, Lad ZOERcE >
IV OHEMERII T v F 75 A5 4, ZHEBERLTWS. - oEEH, dbhuthofER - PABK
& o TRRBEOBENEREH 2L O THHH, EFMEHOEA AT LT RERPEYS LT
.
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EWM=R
Paleogens

} 2F M B & Noda Group

1€ B % M Granitic rocks

Elexrusxpamszeronn
Formations constructed mainly of
dacite pyroclastic rocks
1: M # L B Horachiyoma Formation
2: X MKRE M ofuncto Group

TEAER Epus-snsansmezetsnl

Early Cretaceous
Formations constructed mainly of andesite ~

basalt pyroclastic rocks

3: MW A Kanaigeura Formation
4: % B B Niizuki Formation

5: (i £ i & & Bunatoge Formation
6: I % M Yomadori Formation

réiﬁs:lt.h-#ii Y TT )

Mesozoic clgstic sed'ments of the Southern
Kitakami Mountains

I~ TEHEROHH
zones of granitic rocks
TL @ EBEMESR Taro Tectonic Line

ML @B - EF L
Moriocka — Goyosan Tectonic Line

BV-2® A EETERE - kLo A

Fig. VI-2. Distribution of the Cretaceous granitic and volcanic rocks.

B Bl ek, A IR & A AR S B A%, VE E VIO AT A S S iXicitdl -
ERONMCIRIL, VESEEEIMR, VIEAREBOMRICEEREY T3 BVI-2 X).

DA BB s i B U Ot d BRI o Ok, TEREIR Y, 1) KILESE (& LTKREEED
DR Eh AR & OB, B X oD MEROMES L OB L oBGThs. UTFom2 4
B LT LSBT 5.

D) MXIeds k5w, ITHOTEFRERIS, KIUEEYE LT 5BpEREMUE &L TRl
LTWw%. B R RAaE i 2T, BEEE it~ B OB KIS 5 b TEREE S g
R LR SR TEAL, 2¥0EHICTmECEL LTk,

S0 X 5 BIRL, VIS T b R, AREERE - i - AR - LR G - W
BEGFERILE & @R flo KSR LT 2B Th 5 GEVI-2 ).
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e KBS oS ER, £5EHEH0SECISRAE LTS, Tihbh, 3EA EPEREE
B bied IH & VIa i ClokilEE GUbILE - AMEERD oRPRARZIEETH Y, W
HE D%\ VIb B TR KILEHRRE~ZXRE TH D, EFER 973D X hiE, hbok
AR KO wEBONHI 2, ZOKET, Ve o 2w iolt B EREEOK# D 1
DTHB GRXIV). Lichi- T, I VI OEREE & KIEFHOFRENL, M5 REETIE Al
EEID 1 DORBTHAS S .

PAEGERCRES RS b3 AELEKIEFCE T 0TH 528, HUo KIEEIR - OFFEbE
T, b EREHECh - THEELTH B L.

ORI 12T (1967) 1L X B AZEHO HFETRE L OEE=SROMEDHEOBRECY %
LoThD. OB, LCHESRTHERCL, EEEOBEERKES Lo KLEE RS <8
BHERDLNLTHD. BELBHEBELHENT, IHCEULTWAT, ViotkaEcET 5
B H KILBER - T D Tlliehn b 5 .

ek, BFHUEOBEL (KPasy, 1973), ILEBOBEL GERED, 1974), & hArikkEE
BURCKIEETHS. Lictd - T, HEND BHRERICI R - THERER 2SI L ABH Ll
i, ShBKIEAOET E R kb Lifnic b0 LEEbh 5.
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