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Origin and Formation Age of Spring Water Marshes
Located on the Toki Gravel Formation

Yoshihiko UMEDA *

Abstract

Some field surveys of marshes around Tajimi, Japan, were carried out to determine
the origin of the spring-water marshes distributed in the Tono area of Gifu prefecture.
Microtopography, geological features, soil, and groundwater around the marshes were
investigated. It became clear that the marshes are on different geomorphic surfaces,
such as upper and lower side-hollows, terraces, channelways, and bottomlands. Terraces
were formed around the boundary between the Toki gravel formation and the basement
stratum, and they were made by the collapse of the gravel bed. The marshes located
on terrace surfaces are the most upper part marshes in the valley. Other marshes were
formed on the down-stream side of the terraces. This area received the block movement
after the Tertiary Period, and was divided into many parts. The basement stratum was
located to the various altitudes, and the marshes were formed above various sea levels.
The marshes’ formation started after MIS (Marine isotope stage) 3, in terms of the age
of terrace formations around the Toki River.
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Table 1. Geology of Tono area, Gifu Prefecture.

Geological age Stratigraphic units
Holocene alluvium
Pleistocene Talus & fan dep. Terrace dep.
i Toki Sand and Gravel F.
Pliocene to Late Miocene Tokai (Seto) 2 ; an : an ra‘ve
Group Tokiguchi Porcelain Clay E
Lower to Middle Miocene Mizunami Group
Late Cretaceous to Ryoke Granite Nohi Rhyolites
Paleogene
Triassic to Jurassic Mino Sedimentary Complex

TUAbEE R L, HHEE & IR A ANTEAT AN Lo TR SN E 8 hE (]
BPpY - AL, 1990). S EREBEEIICHEER S N MBI EERE L BRI h, FEEEH
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Fig. 1. Locations of the investigation points and topographic map of Tajimi area.
A: Fujimi-cho district B: Oyabu district C: Kakishita district D: Kokeizan
district
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1998). EETEEHOEIILEZHERTOH 2 MEKBE I 300m IZEOEFEFEELZ DL, E

NI | -El ectronic Library Service



The Japanese Geonor phol ogi cal Uni on

IS RD BB AR M3 2 T M A UK 0 R & TR 117

I o THEEBIRICEE R FiF 525, IR < ERIDIR R FIEIZ % 580 I iR A T K
ENTW5, BHEIOMBE L ERA» S LiEmEE, LR LE, KRHHEEE> 5K
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Fig. 2. Result of the survey of Fujimi-cho district.
(@) Micro-landform classification map (b) Geological map
1: Crest flat 2: Crest slope 3: Upper side slope 4: Lower side slope 5: Lower
side follow 6: Terrace surface 7: Channelway 8: Bottomland 9: Main scarp
10: stream line 11: marsh 12: Spring water point
a: Alluvium deposit b: Colluvial deposit ¢: Toki Sand and Gravel Formation
d: Tokiguchi Porcelain Clay Formation e: Mizunami Formation
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WIS A )R T/REDTER SN, ZORIKEIENSE. BRIES 15mBED
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7 C LR E WIS A2 K& RBIEFE S F0 LA S, BIIREEICHINACT
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MR VIREEIZH 2. T LD BIREED S, MHERIIER L RELTH ), DB HIE
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Fig. 3. Result of the survey of Oyabu district. (a) Micro-landform classification map
(b) Geological map Explanatory notes are the same as Fig. 2
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WEHRAEM KT Fig. 3(b) 1R, ABIIERTIHBEE,»S 20D, ZoOEEICEEORK
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T2, BTG MR A RS &, BEIIEBRE»SBF Y, BCE—RERHE
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Fig. 4. Result of the survey of Kakishita district. (a) Micro-landform classification map
(b) Geological map Explanatory notes are the same as Fig. 2

L OBLEIE A L7z MU TR & o CHBEZ IR A S, MRZIC &> TESR
7-h D EEE NS, KEBESS SAKBOMF AR END L) 12250 #)
B2k Hs & PHE IR —FE L2 525, FTRICAT I Leh > TKBEET L, &
A TR EROBESYFET L I%A. 0L RBEEZRTOIIKITRTHEOEE
WEBbnBbhs.
3.3.3. wHEELTE

R AR R4 Fig. 4(b) 1R, AEROER T KT EEROMRBIEED TIROEH
AR L, KES I TIEREBICEDNTYS. WMEBHEOERIY Yy VT RERTHY
T 160m & ) FEIZENS, EE 170m (HEOBHMBEORETIE, HREHEN,L BT
LEANTEEOEYSEIZER, TN v 7 AKT RS EALRBIBRRE SIS, &
72, S OET R EFINLEBSMEORON, ZIPoZEOEKSESLL
TV, ZOBETIERBBOERKEELEEZ LN, TORBE THOmRRENIEKEL L
THEELTWA O BbND. REREO LHORESILFEEORS RN THY,
COFEANE Y & %o THENEL TV 2.
THAEERIUTOLD Thor. LM TIITELFHE O B B0 &% 5YR LR
A, Bo15m U EOES 2 A LABTORMERL Ca. EERE, KUEHR
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4.1. BOREE L EHDOFRK

HH (1978) IREHOTHREBOZERFTTHEL, 2N o2 HEMIIS DIZSHEL
2%, EARE L TEHEK - BRKICLoTHERINL ATROAE, BEIC L > TERS
NLEZBEOBED2DIZHHETEDLLELY. TOH L, ARMOBITLEHEAIICHEL &
WVIAAZAT, AEIBIIEHEISEC)IZHITF 0O FEARHEE 2oT0s 40, BE
DEIEHDOBFBEIZNE L, FEIIEBEORETREIILL PHTEKSHL DT
HhELl SGRIOMEICBNTLIDL ) RENER L HORPHRT L 2 L2k
72, Ao, ELRNMX B I UM THX OB LR THALN, EENIICHE A
ViIAR THE & DBEFRDREE & 2> T DO TH 5. T/, BEIOSITAEH
XOTHRBOGEHKRMIEREN 2 L DT, BEERFBEEOSEY 7 LAEDILEHET
EKD DB AVFE-MOTH L. ELEATHIX, K UH T HRX OEMATEDO I DT D
FEESFBH LTI CFHERERTION, BREZOFICEHTEAYD 2 505
BEIDH, H2VEE0MMELEZOND. AHOREMO MG IIFE, ARSI L abR
BLRRENNID BHKBEIIIIB-HETH Y, BEREHLABREOSIZAEESNS &
OB OKAM IR ESND EEZ LI ENTEL, Z0LD AREIZEICHE L
HTROFEIZL o THIESRIEND EEZ SN, YK Tl I8 W BISHE 2 T #8HE
DHATHRL, HOAONEFIZLER I NS, HOBIEEBEANRICAEVIAAL ABORE
CARTIEDNESL, Ml oBBICL ) 2EOSEMIBL LTINS, L2 FEaE
THBRDPFEE L2 — ATIHBHISIEAL L 20, BRI TRE L2y — A TIETRIC
IKEEDSTER S R AL 04 & 72 5
4.2, EHOFBRAE & HEE

Table 2 (237 FTORAEMETE T LO TR VVHT 2BFTOMMIBEL % R L7
AU LN, B EEVEBERIT, FEABEMIML, B ITRTHE, FIaBEsE TR
FEEMM, JKEEK, HREEHL RGICERENTVWL I LG hs. 22T, 20k
ORI OBMITY EOMEEELIIHEEHAS. COSEHFEIILZEHOFREESY ZR
L THRzV,

ML, RITRT LD ICHEREH, SEMEEH, THEERM, SBEHERE, KK
K, FEEEHOS DICHHELZ. BESEMIIABEBRICHBKIIR SRS, 22T
(&, TEOGEMMAICHABE T L EKICL > THEREN TS, MOEBIZZ DR L D
THRENIHRTB Y, —EOBEMOT TRERTICHER INS. BHOWBFIETH Y
RETHMET AL OREBMIBHE L KB FEHE2EBVEE L CHEE O
AT, PREERICHTRAHA L CREE 2 BEATFEESN TV S, OB AIIRERTH
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Table 2. Marsh classification based on the micro-topography.

Landform classification Marsh classification
Small.scale Subsma}l MICI‘O‘ scale marsh name Sediment type Surface slope
units scale units units (degree)
Upper side- landslide area Sedimentation 5~10
hollow marsh
Upp er Small terrace terrace marsh Erosion 4~10
valley side surface
side Upper side- sideslope marsh Erosion 5~20
slope
Lower side landslide area . .
Lower hollow marsh Sedimentation 5~10
ley sid
vatey side .Lower sideslope marsh Erosion 10~45
sideslope
Bottomland Bottomland marsh  Sedimentation 3~8
Valley floor N .
Channelway Channelway marsh  Sedimentation 4~10

275, ZOEMOTFTHRAIIZBEHNRE LBV S ) € I3 —FRILLbD Y T3 T VA
HF45, FUL LD BBEL BEINNEVAELRITMX TOMR I, VFEERIT

DEKIRD/INS R EREDE L, FOTHMAVKEEE 2 ) IR~ D KEREH &R L Tw
2. KEBHIXOREG A FEABEIRICME L TV ADIZHN LT, B LRA#X TIETH
BEEEICWEL TWD LI ICRAANINEIEKBO LB Lo R MERRIZE S D
DT, FORAEIFLIDEEZTLL, —ooBE LTHEL.

PAHE R ISR OB KO T H ISR & - E# 5~10 EREDLBIHE LD TH
5. KEHETERONZ» o720, £ OB CTHETE2BMEETH L. FHEI
FABO FEIZER S NS0, BHIEAHICH-> TH—ES LICERMIZOFT AL
12 n, SO0, BREOL D ICEEREAENFR—ORBE TERT S L) 22 &3k,
TRIAT N> TERRERBOBENKEL 25, FHBOERRIIHEE TEDL KDL
v, AUTEEHE AL S L OB ATE s s o L EZHNDL. RIS
R AL TET YTy, IIAFTHLRENTESIIETET AL, BT LR
FECRERRIEIBABIIINEIO Y FaTINEATTSH. ZORBIFENS
DIZEDOBREEH L BET AP ZFOTHRATH L. O L) A EME,S, FHIETEH
I BBESHE F O RIEIE AR E SN THBE LI R ), FHRIIZoZRETHS &
EZBHTENTED.

REESVE IR MY, FHEELEF L L) ISHROBKROTHICER S NS0T, Hit
BEHIZALLOTH ) ERAEHATRL I ENTEL. SEOMEIIREMX TIX L
REEptE b, B4R, MTHX TR THAESE LICER SN Tw5E. IR DOEKDE
23 FHERBOBEBKOES LR L THAZ L6, FHERBINEE S ERPE 2R
BEIC oo 2 L CCERBMERAZLATE S, BAEOEE, EROMEIZL)KED
FERELY), WEORBTIZELNLLOR, MO I TIZBELNLLODH 5.
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C ORHUT TR & 3SR O E KB 2 R ET 2R MERETH 5.

IKEEERIR L, KEEIZIE S BIHEIV NS WBBTH 5. Z0iEHE, HWaHom
RO THRENIESNAr — R EFHE N T AR TESNE Y —ADHBHD, VT
NOIEKBEIZELSNTEY, FREEB~NER LT AIPET>THTFTLTWS, +
BIGMKL S 7 4 DL B EET 2. KBEOTHIETRANEEZN L CHERN L &
<. f&EE - 5 (1997) B 7a 7 0EFHE LKBEOERMIZZDEBEZ S > T
LH550EBbis.

FEEIE, —EORBONTR THRICMET2ERTH S, KEHBXIZBWTIZH
BXHIZBWTHREEEHE RN TOEA, THEEEN S CESARE V- OEhOH
NHGEEEAPBEL, SO THROESMEVBEIZEREIN TS D THEL. 0%
WIZHRE L2 &) 22 @8 L -2 krBERICEBE L LIC Lo TR ENZE
HMTHY, WA T AL, HARSL, Bt h ENEFA 2 EIISAT L. TEE
PHEWMELS, ZZE—KRILbDOY TFa7 I REET 5

Db X HIZHE L 7B e % Fig. 5 (R L 72,

4.3. TIEREEIROESES) ST

DB/ X912, RiROEBHIIHRA RMUEICERINTBY) ZOMEIC L Y 5HETX
B ENGHo 7175\, TR ED L ) ZEFENERTESNTELZONEZL TA
72w BURRHZEE OB I ERYE, B0 DR SN LS, WL K
B, MOKEICC oI CH T, dtELTE72 L OAYRELEE) & 26128 H 68 Lk L
TERLDEEINTVS (FEH, 1994). T L) REYOLELE 2 5 &, HERHMIL
D7 < & O BEIRDKFEIIC A - TURE, @ L THED & S 2 RETHE LET X7
bDELEZLNS.

FRENNE (1996) (ZHRIEH M E LTI 7L DEFTTAEMICOVTRHEL,
ST E 72 E BB, T30 - EEBASTHICESTAFMCH Y, EETiE
%ﬁmmﬁ%rmﬂmm IRMLTWBE LTS, —F, IR I iR o v
FICTESS0m, EETI0m DEIZH/LTEBY, PFarsonktiEe L <—3%L
TV, IRz &) TR 1L 58 = A2 T T A A & ST HE LS 200 C il BRI I
HELZ2ODTH L2, BEBEAZIO L) IZELASTHNMER L TV B 013, TIEEREH
%%uﬁzof% EHE ML ES) L IFEIN 2 BEEHOBRETHLEIN TS (RE,
1968). HIRIEHAMEHERA S EEER T THEVEBOESIZOMT 2EED 1 2220 &
5&%méﬁ®ﬁ%~%ékwx9

=7, RO HEA ETEEIEVILERE D S, FEEOSHE, WEEEET LR
B E THRA RGBT SN A DI, BE OIR#AKEEFLE B2 & T 7R o M H#ERLZ 37
BLTHWEDLERIRESELR TS, HWEW - Il (1990) &, HigHgo #H % %
LA ORI E=LPFHUEATO 7Ty 7{LEB % ST CIERI OB 7O v
ZIRIZTEI SN, ZNENOMBLITENI L 2B SIC LR, BEL-E LTS, T
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Lower valley side Upper valley
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Terrace marsh
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Bottomland marsh lebel
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Spring point
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(a)

Lower head
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—
=
\

(b)

Fig. 5. Schematic cross-section of marsh classifications in the Toki Gravel Formation.
(a) Ridge line section (b) Valley line section

AT ER LIEWEEIE, Zok) 7y ZLEBOHR THEMIMR ) EI N0, #
B SN ENEFNDEL - EBIRBEENL Z LIl ho/bEXZLNTV S, BB
B LD IKBM TSR SN AE T, Z0L) Ty Z7LEFOFEEE )T T,
A GIEBICHEET AL ) I kot ER DI LIRS,
4.4. BHDOFHEFE

HEMIE OEHIE, EEAPHLEO LR L) ZERNEROZIIER SN TS
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EEZONDD, ZZTIHENOEIZOVWTFORKER BT 2. EAEHOEK
FHELT, BEBLIEKBOHEE, KEBELSOBTRKOEBESLHATH S, BT
D &) EMHPES B ENEREEOTERENSE 2 Thiwn

HAEA (2011) 1F, RJIFEEBOMBEE /AL, LEIFESICIEEc, mir, &
OREPHEEL, Hl 5 L3 FTI0EBEOEEN #IIIESL L LTS, oS
eI, ZHRBROEKEICOWTES, b, HERY, Bk ovwTI ol
D% Table 312/RT. EHFHEIIE RO EMBITER A 5 GAM - B2 EHW L 72, Bk
FRREA ORI, BHEL TEEDSH SN WA ELRINEH, K OB TR % EiEL
EHAZDNWTIT o 72,

B LRIEN (Fig. 2) OBE 175 m HEoTERFHEIZ, BAhiEs, (2011) OFTIE
BRFEICEREE & L CRE L T \was, Table 3124 MER L OER, KatofF
AL HAMICAHST A2 EE2 6N 5. HAMEIZMIS GEFERZRVAZTF—) 11 (B
40 JTAEHT) 25 MIS6 (#9156 JTHER) OBl SN B REHE EhTws, F7- 1k
KEDOEEH145mIZH ), BHOEKICTRAEETSIAUTIETT 2 2 L 240
HThsb REBEMIZBICERSNIELEPHYLT L EEZ 5L, RETMIDEREE
#30m LA BT § 2B, HEsS M3BEEORMEIC L5, T4abb, BE1A
MR, M3 BEREERFEFALIEICEE SN 2b0E W) T ERERE. M3BEREOER
12 MIS6 A5 MISS (#9 12.5 H4ERT) OB TH Y, HHEEKIILEHSTER I ML
FMDEES TN IR B,

Table 3. Classification of terraces on the bank of Toki River at Tajimi area, and formation

of mashes.
Terrace | Elevation Relative Deposit | Emergent | Fujimi-cyo | Kokeizan
surfase (m) elevation (m) age age mashe mashe
. Befor
§ H1 210 38.6 MIS11
E H2 { 220-230 214 | MIS11
E H3 - 229 After .
5 MIS11 Formation
o | H4 | 160-200 17.1 Befor of crest flat
MIS6 (170-180m)
M1 | 140-160 12.9 .
Denudation —————
51 of grabel Formation
g M2 | 120-160 8.6 MIS6 MIS5/6 (depth 30m) of crest flat
& (120-130m)
% After ]
= MIS6 Denudation
E M3 120_130 5.7 Befor Of grabel
MIS5 Formation of | (depth 7m)
9| L1 | 110-140 29 | MIS3 mashe | Formation
g of mashe
g | L2 100-110 2.5 MIS2 MIS1/2
S 83 90105 4.3 | MIS1

NI | -El ectronic Library Service



The Japanese Geonor phol ogi cal Uni on

IS T B g HEAE b el (2 37 3 2 AR D R & AR ER 127

EiEILEH# (Fig. 1 Site D) (I22oWTid 2 ZIZFEMIZRE S 2v2s, BHAOE2 (2011) @
RAETIIS I M2EE M3TEA R L CHRET 2. @I M3EEIZERENTED,
M2H & DHBEIIH TmRETHL. T TRTEOB LB TEILKE 2RSS
M3EIZ IOt LR EEEIIZ—HLTED, M2HEIZRE L 7-#T KA M3
HICRHELTZOLEZ2HT T2 CRIBAESN TS, T2bbI RS, M3EFE
RS GBS BRI e o 7m & E R B 2 E DS KD,

5. ¥ & &

Wi EEEFHYOEET ¢ A2HEBX OB b, TEEE FITESNEMICD
W, I, EROIRR, BE, HEZREEL, EBHOBK &R OBHZ R
EEZOBEOTIRIIZ EHFHEEIERLPICTIMN LI RbnL, BEZERLTE
ORIHICFEHFEA2ETHdD, RUZFOHENLZEEX L2300 FELE. 20 HE
B R 2 REOFHEHEEDS, I O 2 BHE OB KR & %o T,
SEOTHEALCEHEMIIIMERE ZOTHETHSL VIV, HTEOEFREIZHL
D, ZOBRMBICHTAINEL L TEEBORIENE LTV 20 LX) 2HEORER,
B3 (1978) AEEFEAEICBWTHEIC L > TR I NS BREAEE LB
L72bDEEZ LN, TOXH BRI, S, RHIZIEKE EOWEED T KOFEZ
FoTHIEL, MEINBESNLIZEIZIVEREINTVELDEEZLND.

SO LT 2 BEGLVCICHBIER 52T 24, ZOHBISY — I3 EEELD
FESIE - AR A ANE - B IREEE - TEABERIA - KK - SRR ot Z
DN OB FR I IR & THIEKBOBERTIC, LR LRRIC Lo TELNLD
DTHY, BHITINE Y THIOEE SN T, EERKEFEE, - THEEREIZIX
FEA OB KRS, KBE, SEBIZNEHMOEBHAEEINTED, ZhHDHE
FoMEISRBOSENTE. T2, TOFEPOERBOTBEERENFHHTE .

BHO T H T DAEE RO EETES S OSSR L > TRA LR DDV HRONLN, £
DOEREIE YRS E SRR RS OB EES 2222 LIk bDLHEESI NS,
270y 2 ALEENC & o LM T e N, EREOEEH» CEEL TS
D, 2O LEBICHRE L - IR OMEEEEIISTIC LV B o2bD Lo TV
L. IO, EERICERESNLER LA RIEBOMBIIERINSL L) IZko72L
E2bNA.

DED LS REMHOTREREEZ S L, BHOBRIETERDEREOEREUTIZRE
HEEAFET LS OHB s, £ L2 L0tk s. BEROHK S 72 RAH,
52 HEDEMIZOVTIETELRBRZEEL/ZE A, Wb MIS6 25 MISS O
BUBETH S LHEEEN, BHOBREBHICOWTILE SIS OEMIZOVTHE
L, 2RI 0E NS5,
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