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B3R KUEREHRWOBE HF  RUHALKOE (1996 4 11 H 5 ARE). 27 —LoHEE 0m

Bt o B I E e 2 AHERIIZ W T, BTRE L7z,

K VEFHERE OHFIIT, Quaternary Research Group of the Kiso Valley and Kigoshi (1964) 12 &
% 2.6-2. T FFEMOENE AN TE . Loy LYAIEA(1987) 1F, ¥l 7 7 lcki 5K
LA &g (DKP) & ORFIIBER & EOENRD D, Zhk 4.5 THERTEE 2 2. BICkE, FREn
(1992) 1%, # v 7 kv VIR E RHE &2 AV CZOMCAAEREFHIIL, K95 TERTOMARL L.

VIL 7 PBEBx EHEREY) (ts)

RGN o473 DARNL B off A2 —45 L CRIBL M L FRS. BEBC T RIS, 1) BT - RIInEdi - &
WY, 2) Ik B TR - A PEES, € LT 3) SRR ENT & 0 TR OAREINRVIT i LTV D,
RERFII TR LIIREST, BB HENECH- TV, ARE T, Wl & Olimm ot
Tt O EALIRIED & B B: I A A IVRIRHERI) & 0 7T L OB ST E ST 72, BUTF, M2 &b,
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1) M Cik, EiE LY 2-5m @<, HEYWOES T 2n LETH D, HERMWITM - dokied
DIE L p - M 5725 (F5 34 K) . BB ICITRJEME N 2 B, KT Ech s, BERIARE
TIETF v — hOHFMEER, RRIAZRETIIWNEOMENRS . —JF, LRNEHT-EMITOARE FI,
BFBRELZRAELTERENTZLOT, FHEHELEOLEIETEMITPAETIEIn LT THD.

2) WG BT HUE A b A BRI PEE T, MR & OkE 50em-1m TH Y, E S 50cm L EOEEE
MBS, BUTIETEEA L. ARHIROREIX, BN - #5 (1987) ORFME & M i 2 Jf 72 b o
Th D, HITFEICH BB A TEIZIE, HE Tn KUK AT) & BT A KUK (K-Ah) BEEh
T CREEF - R, 1987).
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WIS RHET BIEEIEH, 7 LT 5) A - REIIA S ORI bR, BT, Hs Lok
5.

1) R R BT & 55 b, SR B0 4 B /M BFAT 70 & AR 1 001
BCH BB ART, ERO—STRBICES. ORBIEC, E 4 HRI FERE
TR — /NS 5 GRARIE 2y, 1984) . FRRHIA O @ L, AXEHISE TIXETED 55m 7> 5 5
S 16m TR T3 5.
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A~ AR, 1 BT CIAAIEEE U D M- b7 b, HAr it M ORI HERE (a ) RS
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@%@m@%mmww@@ (G, DETE B ETEC AT bS. DETEE, KU
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BIIND) DR TE L, RN O B RE b, 2 OB RIS 5 SR OIS 72 5.

=T B IR HER (o) IR 0> 2L b ECRAT - ADRCRD 5, 7 MU ON TS M )
R OIA D 7 5. WECTERHERI (a1 c) IHILHRBIORIN N S L T Y, KBS
OWERIZE > THFE STV 5.

5) BUED A5 B ENOTHEICIE, BB E < BHELTUD. I DOFEMNIL, THEMICH
5 PN L BRI R B EMNIC T SRS, MM () 15, JohS S EARROB L B
MBS TS, FIAIE, BRI OFARIKEORBMAERIE, < MBS KBE LY
DO - LW DIE DB 72 % (5F 35 X).

VIL 9 ASH5H0E MK OV - o0 it i B

NI B | BE U DA B A HIZ SV TE, B - A (1991) 128 - C, IRBFIFICOWTE, &

T1E22(1965), FH(1979) 2K - T, TNENH TFHESHESILTND. LT, £ b ORFFECEE

DE, MO THIE ZE T 5.

D) AR MM T Tl BOEERE CRI AR — IR —HE A5 E ) OIEIC, BTk -
TIE100m Ll EDfEIR CERIRE O SIS RICER D (Bl - BN, 1991).

2) TR T O RIS & — E B PR T T, SRR I Y S HE 2 — e R e
— B EAR Y JE R e > R B MR ONEICE A 5 (4536 [X). HOMERERE RIRIREEIE, KILE
R 0> FR TES CIIAE ) Om AT ISR 223, B Cld~A 72 100m £ TH Lo TWnD. 22

(X, D SR AR 2 DA O W E OJE R IE 120m RITIE L TV 5.

MR B S A — K L2 o, BEE Y B TRE — H L R D DA S T DL Rk
EOREHRIT, WRFEH T OEUEEF ORBE PFEE) [2 47225 b 0T, BHE - KT EHERY
NHe0, TORBEITMICEn LA, #EIE 1-3n /i<, FEWEHTCIX5-10m 1IZET 5 (R,
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D MR L, BRBTEWIE SR (K E, 1974) ORFHGEBICALE 92 FEALTE - RS M OIEHE CTH D,
TEEIEE LB - Ck& A S STV D (TEETENIES, 1991). BITR 24 42(1891) DEHIEE (M=8. 0)
OB, BFA EARARAIE LT T80 RRHESE : W, 1991) 7 b SR MG B IR
SN RIRHLR) £ T, BEFEOARBIEIN R0 0P 5 (LR AT HUEWTE 28 (HBL L 72 (Koto, 1893 ;
BIFT, 1967 ; kxH, 1974). ZOMEWIEIL, MENMEEEZES S ThoTk.
MBI IC DV T, ARIEHIRICBET 2 6t B B EHIZBWT b L FRENER S, BifE
ToRE, TEEVEBIE, WiEZN B & ORI bz GRERZH SARFEHT, 1983 ; MM, 1986). %
ORERRICE DL, SHMK TR, FREHIT 2 THELETTIEK 5, 000 4, ZALIET
1 2 THEEABAITH S LS, WHHEZENOLHEES L.
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VII. 1 = > H v
) IRHIC I, R SR TSI Th, MR - AR5 - B2 LI, 10 KIAFTIc
~ U H LN D o T (BRI, 1970, 1981 ; /MRIEAY, 1970, 1981). ZAHOFLLIE, Wit bR
BB AR = NERERT DR - R T v — MRS, EBIR - L RS D WIEBRIRISIE R S s iR
S CPAETE L T2, L, WO, Bi40 EREEETITEMALIL TR S.
LR, BEOED WL S0l >N Tk~ 5.
SEARRALL (F1K, 1947a) : SCBUNT TR SELERA oA B IR ACIE LCu . B 12 48 (1937) SKHERE R,
WRFn 14 A HEEBRAR. LAtR, BRFN 20 42 F TOHFLEIE 21, 455 F T, @I 35-45% (Mn%) T o7z,
FIRIT 3 EHEICRE L, FNOOREIIRITESETHY, FNEN—FMk - Z5k - =H5Ik & FRTNL-.
EDDH—FIRP R b K E IHER 300m, FHIE 1. 2m (R KIF 3m) Thoto. ~ W U HAILKIE~ v
A R OMALER S0 0, SALITEREERD Mn & F K 55%, Mn0, DZIITHKI% ThH 7.
EBUEII (B, 1947h) 1 KB IR A BSFIROALK 3. 4 knO IS & 7= BAFIEAE (1926) 12
HPRBHAA. LIBE, BAFN 20 FE TOMELEIT4, 120 M T, 1L 75-81% (Mn0,%) F 7213 37-38%
Mn%) TH o7z, BEEIETF v — M T, SRPRITARHEILSEREE & 85 2 (LFLREE & FHEIN - — o3 b o 7.
WL THEEDOITDPEENKRE oz, —FNSERSHED 5 HThH, HAIER 100m (Z@E )72,
TANTRE~ WA E & T HMACERN B2 0, SALIIHRE E I LFRRBEDFE A 1T R 30% (Mn%) LA F,
55 F IR OFLA I TRESE AL 80 % (Mn0,%) K TH > 7z,
BAgEL (R, 1970) : BHEEICH o 7280LT, S OFEIAIL 18% Th o7z, BEFN 44 4F
(1969) 1213530 M ZHHHL T\ 5.
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HHRTOFBIILTIE, 2O CRAEASRBS . ZhuE, R ERE 2=y hoF ¥ — |
TEEEA 2 BOKGHEMRN BARICTI 2 b DT, 7=nv Y ay, 75 v 7 X, ZOMOMKDEED:-
FEHEHEIILFIH Sz (BRI, 1970). 4ERIPEHRIE, BEF045 45(1970) T4, 000 b /4 (B R,
1970) TH o 7oAy, BEFI56 4 (198 1) ICIFHF A5 1L LT 5 (I BIR, 1981).
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BRI Z o7 2 FE L7z =0 (189 1) 13, A IEI R 2 AR I L 7= WP LE RV o 3T
2, WERYE 2 RIS LT AEIER S 5 Z L B RTWD. 20 5 B 2 EFTIZBTEDUHLRT B & #5111
LB L, SRR ORBSEERAICO Y SNz, b9 LEFNT, BEOEBERTTHBEICSH -
7o 00 H SITAMITRRTE A & TR, AR - e - AR SICRIA S, MIRROARE RN 900 F (1
FIF 1SR =0.0278n), Jereflitkidl ¥4V 2088 Th o7z,

BUETH, RILTTihEr, SORTHoE, A BIETHAR - 3250 - Muny, SBEmIn, % L kR
TER e EOMIEIT, 20 AL < ORAGSATERH D, I bW b ERE LFREL =y |
DWHERLT ¥ — xR ETHHOT, RESBRAL LT, —HAaME LTHRASh TS, 84
DOHEE LTL, 1ZEAEMERAIC, —HASEEKRE - 207 ) — b - #HHIZYTHR TS,
—J7, AL, REAPEISEL L LT, &Y 2MMG - B LTHASh W5,

T R OB % R T AR A Y, RILTT R0 COERASTHI 60 J7 b o (CFRRk 6 4R FERE, LAT
FL), SCEUMTBGETA TRITT 5 b, BBIRIAE - 03807 - ARUBTCHI 193 07 b >, 0TI
M TRIBT 0 b v, ERTTEZESGEINTHIZT T o Th D.
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WD (B 4FR). BHMRTITIRILTO 3RS T, REITEHMR(1993) O3B LD & RIER & AR
IR CRO) L, WIEWE (T ARy ZBR<) I8 1g/kg Al THRIR S 25°CAM O BAMM LRI /E I,
ZD DB Fe? A A DFED 20mg/kg LA EDO IS (1D ROFREC AN SN TND . AREIRR (FEA)
VIR U < BAREEIR Th DD Fe? £ A 93 20mg/kg LA T TH Y, AR ) 8g/kg R 6 =
pH < 7.5 OARBEMEFHEMILRICHTHEN TN D,

I BB oD 3 EFTIZ VT b IRIE 25 CARI OFIR T v, 5 HEAT D 2 BT DGR IL MR B #E SR
SN TWD (ERE, 1970, 1981).

Balt, RIEOT SR TREAOR—Y > ZHHI2MT o4, FR8 453 H 9 BICIRSBHICHI L7z
(KILRISR A OB . FLETREE I~ A T A 1, 500m, FLEIREEIXH 45°C, #HHIRE L 25. 1°C, #HBHEIX
353190 Uy M Th 2. &5 RICKINRIRORG 5HTE OMOE R 273, REIIRAwE 29257
7 U PEBHGRIR CH Y, MR T RIS RN H D L E . RBHENTIE, ZoXL
IR B OB DONEDHR L THD.
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S 4 A B | @AB%SAISE|MASISSASE|  E & | WRMO% 1 A28 AR S H130
R () (R 15.5 (22.5) 114 (19.0) 11.6 (19.0) 116 23.8 17.5(28)
MR R R | B B M mEDW mek| BE. Bk m e @ W |meoe e R © 0
CRE YO 78 6 35
pH 6.2 6.5 6.4 6.1 6.5 5.8
RK3RE Mg/ ke) 0.087 0.170 0.082
BB A A 5 (mg) 32.0 434 25.0
A A B Hme) 703 104.6 54.1
3¢ #8 R 1L 53(mg) 20 66 2.0
B AR5 mg) 50.8 436 38.6
o H 7 R CO, CO; CO., CO, CO, CO2, H,S
2 R MAS (D R | WM (D R | EBIETERER | WA e R | AR
FRIR(993) & ) ke K55 I(1970.1981) & ) ek
KT ECHD. ZhdDOHKBREORILE, HHIGHT10-20m, HHPEHTK I IZET 5.

R AKALIERREERNAR T 0, FEREBEITMOBICH 2. HTFKRDHE
AKEKZR STl D (L - BB, 1991).
D3 S R E VHUIBII TR HIAGES,  FHR IO/ S OHUBII R RS
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RIS AR I 5\ TR RE
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ESR RINBRETOHOKEITR

i FmBRWHRFRFALERBES
Fitiic b1 2 WER BB
AERUVAREAR PR 7T HE12A18H
Kid 25.1°C (@A - BT 5 AIRIT)
FHia 1904/5r (IBHILC & 2 E1hHE)
MR XAREEL., #kkEH T,
KEAF ABRE pH8.5
7 k¥ (Rn) RUE
HRE BT 5 AR
SHRTERR 712218
HERHR RXAWMEEL. B®REHT
34 1,0004(20C {25 T)  0.9986(20°C /4C)
KEA A IRE pH857
ERBREW 363mg/kg (#HRIAKE110T)

Ak1%0rsahic8HT 5B - FRRUHEK

INZSH| I |3 Y Y . YAl Yoo |39
matoma 28] L el || 0| Tl | mvaitey
H* — — — F- 1.1 0.06 1.21
Li* 04 0.06 0.87 ci- 12 0.03 0.61
Na* 102.0 444 64.55 Br~ — — —_
K* 38 0.10 145 I —_ — —
NHi _— — —_ NOz — — —
Mg?* 12 0.10 145 NO3 — — —
Ca®* 46 0.23 334 OH" — — —
Sr* 0.08 0.002 0.03 HS™ " — —
Ba®* 0.1 0.001 0.01 HSO7 — — —
AP 166 1.85 26.89 SO~ 9.1 0.19 3.84
Mn?* 0.2 0.007 0.10 HPO%~ 0.2 0.004 0.08
Fe?* 25 0.09 131 AsOz — — —
Fe¥* — — — HCO3 | 2566 421 85.16
Cu®* — — — cof” 135 045 9.10
Zn?* W — — HSiO3 — — —
BOz — — —
Eig 1315 6.88 100 Fi 281.7 494 100
T3 ) e R & VN IEN
FMRERSD | }(r:g_)jA \(n’fnﬁ)ﬁ/ B 2 W5 (mg—)} (mmo))
H,Si0; 126 0.16 CO, — -
HBO, 41 0.09 H,S - —
HAsO; _— —
H,PO, — —
H,S0, — —
it 16.7 0.25 &t
BEPR (T AN LN EBRC) 4299mg/kg  BHAEE  429.9me/ke
ZDMORBRSY
Hg T H(0.0005mg/ kg K i)
Pb ARMH001 mg/kgkil)
Cd THRH0.005 mg/kgHKi)
Cr ARH0.02 me/kgRil)
RHE TaAdhUiEdss (M REFBERTERE LY 7 —)
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IRz Z LB TS (Koto, 1893).

—J7, MR - —ERHAWTIE, IR - SRET - B AL ORE THEOHE N 80% LU LIZiE L
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(ABSTRACT)

GENERAL REMARKS

The Gifu district covers the border area of Gifu and Aichi Prefectures in central
Japan and is topographically occupied by the Mino Mountains in the northern half and
the Nobi Plain in the southern half. The Mino Mountains consist of the upper Mesozoic
Mino Sedimentary Complex and the Nobi Plain is floored with Middle to Late Pleis-
tocene and Holocene sediments. A small pultonic rock, named the Azukuji Granodiorite,
and tiny andesite dikes are both intruded into the Mino Complex in Late Cretaceous
age. The Early Miocene Mizunami and Early Pliocene Tokai Groups overlie the complex
in the hilly region and underlie Pleistocene and Holocene deposits in the Nobi Plain.

Tablel shows the outline of the geologic division and geohistory of the mapped



Table 1

Summary of the geology of the Gifu district
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MINO SEDIMENTARY COMPLEX (JURASSIC TO EARLIEST CRETACEOUS)

The Mino Sedimentary Complex of Jurassic to earliest Cretaceous age is the oldest
formation in the Gifu district. It consists mainly of sandstone, mudstone,
conglomerate,chert breccia, siliceous mudstone, chert, Toishi-type siliceous claystone
and melanges. This complex is divided into two units : the Kamiaso and Kanayama
Units on the basis of the lithology and age of its components.

The Kamiaso Unit is characterized by the assemblages of the tectonic slices that
are composed of "Toishi type" siliceous claystone(Late Permian to Early Triassic),
bedded chert (Middle Triassic to Early Jura-ssic), siliceous mudstone(Middle Jura-ssic),
the alternation of sandstone and mudstone and massive sandstone(Middle to Late Juras-
sic), in ascending order. Each tectonic slice does not contain the whole section men-
tioned above.A conglomerate bed of 6m thick is intercalated within alternation beds
of sandstone and mudstone, and chert breccia is located near the top of the se-
quence.

The Kanayama Unit consists of melanges including blocks and slices of sandstone,
siliceous shale, chert and Toishi-type siliceous claystone in a sheared mudstone mat-
rix. This unit is a typical melange of Late Jurassic to earliest Cretaceous age.

LATE CRETACEOUS PLUTONIC ROCKS

The Azukuji Granodiorite is intruded into the Kanayama Unit of the Mino Sedimen-
tary Complex in the southeastern corner of the mapped district. It mainly comprised
of light gray hornblend-biotite granodiorite. Similar plutonic rocks are distributed in
the southern neighbor district "Nagoya-Hokubu". The age of the granodiorite is con-
sidered to be Late Cretaceous, because the Late Cretaceous felsic igneous activity was
very common in surrounding areas.

Several andesite dikes are also intruded into the complex near Sakahogi, about 10
km north of the granodiorite. Two K-Ar ages from these dikes indicate a Late
Cretaceous for the andesite.

UPPER CENOZOIC

The upper Cenozoic in the mapped district are divided into the Lower Miocene
Mizunami Group, the Lower Pliocene Tokai Group, Middle to Late Pleistocene sedi-
ments (mostly terrace deposits), and Holocene alluvial sediments.

Mizunami Group

The Gifu district includes the westernmost part and lowest sediments of the whole
Mizunami Group. The group in the mapped district, up to several hundred meters
thick and unconfomably overlying the Mino Complex, is divided into the Hachiya and
Nakamura Formations in ascending order. The Hachiya Formation consists chiefly of
andestic tuff breccia, volcanic breccia, lapilli tuff, and tuff with a rhyolitic welded tuff



at the lowest horizon. The Nakamura Formation is mostly composed of interbedded
sandstone and mudstone. These formations are of nonmarine origin.

Tokai Group

The mapped district covers the western end and upper sediments of the Tokai
Group in Gifu and Aichi Prefectures. These sediments are of alluvial fan origin and
are called the Toki Sandy Gravel Formation. This formation, about 60 meters thick,
uncomformably rests upon the Mizunami Group at Inuyama in the southeastern corner

of the district and is totally composed of gravel to sandy gravel.

Middle to Late Pleistocene sediments

These sediments can be divided into gravelly terrace deposits, the Nobi Second
Gravel Bed, and the Kisogawa Mudflow Deposits. The terrace deposits is further sub-
divided into the Funayama, Zenjino, Kakamigahara, Komaki and Inuyama, and Seki
Terrace Deposits from older to younger. Among them, the Kakamigahara Terrace
Deposits unconformably cover the Second Gravel Bed and contain two widespread
tephras named Pm-I and Pm-III, derived from the Kiso-ontake Volcano in Late Pleis-
tocene. Later this volcano supplied the Kisogawa Mudflow Deposits which overlie the

Kakamigahara and Inuyama Terrace deposits.

Holocene alluvial sediments

These sediments are made up of gravel, sand and mud, and are divided into al-
luvial fan deposits, flood plain deposits, valley bottom plain deposits, and channel bar
deposits. Along the Kiso Gawa and Nagara Gawa rivers, major two alluvial fans,
named the Inuyama and Nagaragawa Fans, and a large flood plain, named the
I chinomiya Flood Plain, are distributed. Gravelly channel bar deposits have accumu-

lated in the channels of these two major rivers.

ECONOMIC GEOLOGY

Manganese ore is embedded in the chert of the Mino Complex. More than ten, but
small, manganese mines were once present in the mapped district and were all closed
by the end of the 1970's. Also silica stone in the chert was mined at Kakami Mine
until 1980. Sandsotne and chert rocks in the complex have been quarried as paving
stone and concrete aggregate at nearly twenty sites. The yearly production in 1994
was more than four million tons.

About six mineral springs were once distributed in the mapped district. Recently

Inuyana Hot Spring, very close to Inuyama Castle, was exploited in 1996.
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