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Fig.1. Location of studying mires.
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AHIROIE AL L, BB LRDOSBUCHTETHZ &E07TE 5,
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& 5~20 mOMAMFOKRE 2< b, 204 ) AHEEEARL TREMTE LR, A XA X/ Fed
(Rhynchospora fauriei Franch), /5 > v % (Fimbristylis complanata (Retz.) Link), F 94, v/ %
(Alnus japonica (Thunb.) Steud.), v R =z 3 v (Viola verecunda A. Gray) & & X7 5 > (Liviope minor
(Maxim.) Makino) /¥ Z DERPIC £ A5 N5, 7T/ BHGEoRIL, 208 TH 5,
3) KA E (Grassy meadow) | F 4%, F I & T 245 (Carex thunbergii Steud.) 3B 53 55 & 80
CMIEN HIH,
4) B4 5K (Mixed meadow) | BV 80 cmBROER T, HHUFREFICET T 5444 X/ F s/

>

: Reed swamp
: Bare land

: Tussock meadow

/

: Mixed meadow

wb
[ ]
> 0

: Grassy meadow

: Grass-forb meadow

Fig.3. Location of stations in the Mobara— Yatsumi marsh. Lines mean
the artificial boundaries. Thick lines: farm road, thin lines : ridges
between rice fields and the edge of crop fields or coniferous plantation,

etc.
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TV FRERRERICETET L5005 TV DIREIC L - THEDIT S5,
5) KA —JEHEHEAIRIR (Grass-forb meadow) : ###E 1m7e v LIz Z MU LOEFE T, 1 ABEATH 2 F
THY, FHYE L 5L (Arundinella hirta (Thunb.) C. Tanaka), b k& UEEEANE £ Y (Mosla
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X
BARAE R A

20

40

60

80

)

100

m

9 13 4 1 2 4 5 7

Reed swamp I Bare land Tussock meadow

Depth (c

201

40r

601

80r

100+
ST14 17 20 22 26 ¢ 11 15 16 21 23 18 18 24 25

Reed swamp II Grassy meadow Mixed meadow Grass-forb
meadow

Fig.4. Soil profiles in the Mobara— Yatsumi marsh with 9 compoments in the legend. I : peat, II : loose muck
(rich in decayed roots and rhizomes), III : loose muck, IV : muck (rich in living and decayed roots), V :
compact muck, VI : black—brown sandy loam (rich in living and decayed roots and rhizomes), VIL : black—
brown sandy loam, VIII : brown sandy loam, IX : gleyed sandy loam, C : clay, ST : station code.
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100 - - 20
- 0
754 E
E -t =40 —
~ "
o >
3 s
§ 50 4-80 &
& g
o =
8
¥ - -120 .
25 Fig.5. Seasonal change of water
Jd-140 level and precipitation in the
Mobara— Yatsumi marsh. Water
level recorded at Station 23 in the
o l I l | l | | ] I . l 1] , study area, and precipitation is
1 1) ¥ L}

based on to the data of Chiba
Weather Station in Chiba City.
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Tablel. Water level and chemistry of surface water in stations of the Mobara—Yatsumi marsh.

Water quality Water level
Vegetation Station pH DO (mg/1) mean (cm), SD {(cm)
type Feb. 15, May 16, Dec. 24, May 16, Feb. 24 to Jul. 2,
1980 1983 1977 1983 1978
3 6.36 - 2.9 - 10.8 5.3
6 6.16 6.90 1.37 1.39 1.2 5.3
Reed swamp I 9 6.26 6.60 5.43 7.58 6.3 6.7
13 6.10 6.69 2.43 1.53 2.4 4.3
6.22+0.10 6.73£0.13 3.04£1.49 3.50%2.89
14 6.48 6.77 7.38 11.03 5.1 7.4
17 6.90 5.59 8.05 7.88 4.1 .8
20 6.60 6.99 8.05 10.04 1.4 11.8
22 7.16 7.18 7.67 9.25 5.1 14.9
Reed swamp I
26 6.76 6.60 - 4.90 9.5 9.7
6.78%0.24 6.63+0.55 7.79+0.28 8.62%2.13
Bare land 4 6.24 7.01 6.58 7.21 7.9 6.6
1 6.38 - 3.66 - -10.4 7.3
2 6.38 - 5.18 - —2.2 6.1
4 6.04 7.03 5.56 5.55 —1.0 6.3
Tussock 5 6.04 6.78 3.05 5.32 —1.7 5.3
meadow 7 6.16 6.60 4.96 8.93 0.1 6.8
10 6.04 6.06 5.25 5.61 —-1.7 7.0
12 5.90 5.92 2.96 6.07 —4.6 5.7
6.13£0.17 6.48%0.42 4.37+1.03 6.30+1.34
8 5.99 7.00 2.78 7.67 ~0.3 7.5
11 6.54 - 2.12 - —3.0 7.3
15 6.24 6.10 6.40 5.31 0.9 7.3
Grassy 16 6.60 5.81 8.12 9.71 —1.0 9.7
meadow 21 6.78 - 8.17 - —3.4 11.2
23 - 6.91 5.72 11.53 —-3.9 15.5
6.43+0.28 6.46%0.51 5.556%2.37 8.56%2.32
18 6.80 6.41 7.57 10.78 —4.2 9.6
Mixed meadow 19 6.24 | 6.10 7.59 8.48 —3.1 10.2
6.5240.28 6.26%0.16 7.58+0.01 9.63%1.15
24 6.81 - - - ~5.2 9.5
Grass-forb 25 6.50 - - - —10.4 10.6

meadow
6.6610.16

3.9cm, RERBET—-3.1~—4.2cmb L ORAK—[LIERARE T—5.2~—-10.4cmT&h » 7z, SDffilz 3>
WIRT & Wil E el & ) L /X o 72,

PRI Tl L 72354, SDIRPEE Che b /A& <, BHBIC Bh » TRE L % b & v ) —EDMAL S
L2 Db ol ThbBLSDIEIZTHIROEN 3 £ 6 T5.3cm, 513 T4.3emEk<, BHilo i 23
T15.5cm, FEH 22 T14.9emE Er 72,
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Fig. 6. Stand ordination of 26 stations in the Mobara— Yatsumi marsh. Left:axes X, and X,, right:axes X, and
X,. Contribution ratio: 26.1% (X,),13.1% (X,), and 11.4%(X.).

Kic, REBROEELREERZMET 200, T TH2OBEERE 3#M s 0HBERE L Ko (&
2)e KICHIT2ERE, £ OMICHBELMBERROZ Lvbh o7z PR EX (P<0.05) LU
X, (P<0.01), SD&X, (P<0.10), EHBBRNE2 X, (P<0.01), 12 AnDO: X, (P<0.10), 5 H
HDOXX, (P<0.10), BLv2 AnpHEX, (P<0.01), TBHRIMILERBERIEAS SN L -7225, &
BROEZ2 XX, r=-0.319) BLUX, =0.320) oMEEREEZ, ERROBRICAKNTRELZLDELT
EH3INn.,

~J, ZNHLDERS, EEKODHIIEHEB AL, FLBEMTHO TP LENEL»A LML -
72, 0z pHIEIBEER L L THE T W BEbL b,

fo T, REBEOMESGICHE L5 2 2 BELEHER & LT, THKRE, SD, sEREs Luefiik
DEE, BIUEREKODOTH L = Lrigtdns,

KICERRFLOBIRE N5 20, ERMOMBEGREE Ko (RS, B0 ERELREERD 5, F
KA, MOTRTCHOER L MEEZ R L -2, L, nBELERIE, 5 AnDO:mEEROE
BrEE, SOMHBEBEREE I s b oz, ORI, MESHICHEY 5 2 5 BELRBERDS,
RDO2OITHFIT LB Z EE#RL T3 1 1) TFEKEL 2) BERRCEBRNES, SD& £ AKNDONER
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Table 2. Correlation coefficients between ordination axes and environ-
mental factors in the Mobara— Yatsumi marsh. The numbers in paren-
theses show the sample size.
X3 Xa X3
pH of surface water 0.551%%* —0.213 0.036
on Feb. 15, 1980 (25) (25) (25)
pH of surface water 0.207 0.0.276 0.247
on May 16, 1983 (19) (19) (19)
DO of surface water 0.246 —0.189 —(.385%
on Dec. 24, 1977 (23) (23) (23)
DO of surface water 0.180 ~0.418* —0.178
on May 16, 1983 (19) (19) (19)
Mean water level 0,433%* 0.585%** 0.012
(26) (26) (26)
SD of water level 0.346%* —0.178 ~0.222
(26) (26) (26)
Thickness of mucks —-0.319 0.320 0.229
(26) (26) (26)
Thickness of compact —{).594*** 0.082 0.226
muck (26) (26) (26)
% 0 op <0.10, #:% D p<0.05, *#k . p<0.01
Table 3. Correlation coefficients among environmental factors of the
Mobara—Yatsumi marsh. The numbers in the parentheses show the
sample size. I : pH of surface water on May 16, 1983, II : pH of surface
water on Feb. 15, 1980, III : DO of surface water on Dec. 24, 1977, IV :
DO of surface water on May 16, 1983, V : SD of water level, VI :
thickness of mucks, VII : thickness of compact muck, VIII : mean
water level. % : p<0.05, % % : p<0.01, * % % : p<0.001.
1
—0.040
(19) il
—0.239 0.631%*
(19) (23) m
—0.006 0.495% 0.737%%*
(20) (19) (19) I\
0.104 0.801%%F (0, 650*** 677
(20) (26) (24) (20)
0.251 —Q.717%%* —0.870%** —( 659%* —(. 785%**
(20) (26) (24) (20) 27 VI
0.110 —0.597*% —0.442% —0.136 —(.492%* 0.634%**
(20) (26) (24) (20) (27) (27) Uil
0.270 0.097 0.096 ~—0.146 —0.148 0.130  —0.158
(20) (26) (24) (20) (27) (27) (27) Vil
4.2-5 +EOBLETEM(ED)
1978 46 6 A~ 7 F, FrHEEE (Ead, 49, RAEE GEA L6, 21) &RA - RHERARIR (GER
95) D 5EATO~30cm (—EE0 ~24 cm) NES D EHENE, pH AR TR EROWMEITHN
72,

(B LS 0R R BT ML SRR I, A NV IR EORMIE % C OBABILE 7o Tz, B D
F ) OEMENDEF B 5 Ic T 5 726, B0y & 0 om, 20 cm, 40 cmiinsz 3 e T, £ N2 30
emLREFIREL 72,

Ehfiniz, #ritiEnEo

FIECE C, BN BICOMUETFTLTHB Y, &€ /2 kiR Ebffoiv £
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BHIZED BCEENTORZ 80 -2 (HT7-A), BHE B L 0, 20, 40 cmoME THEREH
BO(B20~6cm) Tk, Ehfli & EBRIZ FN 2R, 274~306 mV (239 mg), 27~-—82mV (85.5mg),
204~208 mV (0 mg) T ), HEHE (ES 24~30cm) TiEZF N F, 322~393mV (26.9 mg), 250~266
mV (1.2mg), 204~208mV (0mg) Th -7, FREMETH 0 ~30 cmNES HEWEIE, RIFa0E Tk
LILEER L7, ,

EnfEiz o h SR T L ME S M, 2 2 TlERFaEHE — 11~ 33 mV, #EFakH: —133~—-144mV ¥
W ERCEEIRL, B HEAE L WEIGREIC - T b 2 kb2 (M7-B),

or A L -

(=2}
T
T
T

-02 0 02 04 0.6 5 6 7 01 10 1000
Dry matter (mg/112ml)

Depth (cm)

O0: 0 cm distance from

12

tussock margin

@: 20 cm

18 L

A: 40 cm

O: Center of bare land

241 -

30 ] 1 1 1 i 1 ] 1 ] 1 J
-0-2 0 02 0-4 06 5 6 7

Eh (V) pH
Fig. 7. Oxidation—reduction potentials (Eh), pH and underground biomass measured at the tussock meadow
(Station 4) (A) and the bare land near the tussock meadow (Station 4’) (B) in the Mobara— Yatsumi marsh.
(A) Soil were sampled on June 8 at various distaces from the margin of Ischaemum aristatum var. glaucum
tussock. Underground biomass is shown as the dry weight of Ischaemum roots contained in a soil sample

(118 ml). Water level at sampling time was 4.0cm).
(B) Soils were sampled on June 30 when the water level was 4.5 cm.

URAIRIE) EMER 77 v, F 098 & 206 OO B CRIE S Lz,

FHXEEDP TR, FAPOMTER )~ 6cmOBERITHML, 1L AZOMIZES 12cmE TloaHh
LTz, H#EPOEREE, REHK & 0~6cm) T225~329mV, BEHE(EE 18~24cm) T
429~466 mV Tk - 7247, BEHET M TIE, £ 21 380~388 mV, 590~592mV Th -7z (K 8-A),

FAFHREDOP T, KSR F 7Y HE L FRE, 0 ~12cmOBES 5L T2 (M8-B), &
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Fig.8. Oxidation—reduction potentials (Eh), pH and underground biomass in the grassy meadow of the
Mobara— Yatsumi marsh.
(A) Soils were sampled on July 7 at a grassland of Imperata cylindrica var. koenigii (Station 21) and the

neighboring bare land. Underground biomass is shown as the dry weight of roots (O) and rhizomes (O) of
Imperata. Water level was 4.5 cm.

(B) Soils were sampled on July 12 at the grassland of Isachne globosa (Station 16) and the neighboring bare
land. Water level was —5.6 cm. In both {A) and (B), the soil sample used for the estimation of underground
biomass was not the same as that for the examination of pH and Eh.

TR OEMEE, BEERT 17~ ~30mVTh - 7227, BT 20 TIE, 127~158 mVCh » 72, BB 0K
DEWEIE, F TR & BT AES L, 325~362mV T h - 77,
ZDEVICRARF DO L, TR ) B Th 52, 2, R TENGEIATHD
B PO 2T Ay, RIS E O RTHTH - 72,
(R JRHER AR 2 OB ¢, MM S L, BI04 L Qo 2ed - 72, Bhiiilg, 200 a0 (5
20~ 6cm) T449~488mV, WK (HE 18~24 cm) T 326~608 mV & W §° 41 4 BRI el 257 L 72
(H9), MR TEOKIMSOL 0IE, RO L T 7z,
HiAR- 788 (1968) (2, EREDDPHMIEIZ v T, G LAMIESTICHERT 2 23 5oHCh Y, ##y -
TUZHE» TRIAUCHEE L 72, 2 B 005 L 22 S50 pHIEIE, WL 610350 - 72,
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Fig.9. Oxidation—reduction potentials (Eh), pH and underground biomass at the three sampling sites of the
grass—forb meadow (Station 25) in the Mobara—Yatsumi marsh measured on July 26. Roots and rhizomes
in each soil sample consisted of the following plants: roots of Solidago altissima (O), rhizomes of Solidago
altissima (Q), roots of Imperata and Isachne (@), rhizomes of Imperata (@), roots of Imperata and Arundinel-
la hirta (»), rhizomes of Imperata and Arundinella hirta (). Water level was —65.7 cm.

4.3 EE

ZOMAORE, HBRRENRERFREEBRLFANTIEECTERERNLHEETLIZLILH B, Lol
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KEAGIC & 2HELOBE Y, BUENOLBIC PORERIN T2 25lid 5 2 213 T& vy, KHEILS
ﬂéUm#b%%Ti%%#ﬁgtfw&#otﬂ%%ﬁ%wo#Ofmmméﬂt:&m%éﬁﬂﬁiﬁ

—ETR, BERCEREIALNS 2o, HICKELE A2 LIH, FROLEPIZBRSEEL T
fe& Lz, BENEBRAWELhIC, BEEIFELNZL0EEbNS, E512, KEPHESI LTS
20~30 i, FROBHEWELIPICRRBRE(ERIN LD TH L 6L, HIRDBREMHILE
RNEBICAETH B &b b,

ARG TlE, AL ESD, &BRESEBERERAES, B L UREKNODOY, [GEEER % HETY
LEAREERO—IThH 2 L AL ENT, INLOBRD S b, FHRMIIMILTH 7255 5D, &Rkl



RO L) Eo e BB S AT 78 17
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50T, BBIIWEDOFEMICHEBMPRAT L St~ TEREINL LD EBLNE, SROGEWOE
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Fig. 10. Cause—result relationships among correlated factors in the Mobara~— Yatsumi marsh.
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X 12 3R FEDFER D LRI N B EEROBRBREL R T 5, KAEB?/NE CHFEL ZRBEFA
LNBHEATCE, IUBRASEMEEIREI, 2L T2 51y /X EER~DERREZ LD EED
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Fig.13. Study area of the Bibi fen. Ta, Th, M, Ua, Ub, Uc, Um and B : station code, L(a—b) : transect line.
Broken lines mean the margin of fen area. Symbols show the vegetation type ; O : reed swamp, @ :
emerged macrophyte community, @ : medium sedge fen, @ : short sedge fen, A :creeping sedge fen, A -
grassy fen, 7 : short herb fen, {J : moss flush, ¢ :tall herb meadox;v, B : alder thicket.
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TINFEEO b X4 5= T (Ta, Th),

INLDIMIED I B, F XY ¥ THusz Wheeler (1984) v 5 BEEICE L, BIR#EE 7 4
M HU IR IR RIS F N ENET b,

FIRBEORBERIZ N> X BHK T EO LN, BERTIE 2 7R ARERNMBELTLERE L > T b,
ZOBEFENMESMEZT P FA FPRERTREVARTEALAT I HF)VTRTHEH, FX I8y 7 TELYF
2T EXFATTH D, S 3 X7 B ABEEEDTRIE O & ONRIC A S b, MUKNEWEEE 13,
RHIBNTIHI LT ARTVELEL, BRRAOPABTEI YT 70ELT 5,

5.2 #H
521 4%

AR ORE RIS, AL 10 IS5 5 (REL- PR 1982), SHEEROGEN I B, Tk, TH
1, UNEL B ENEHEEES 100~150 cm, 80~100 cm, 50 cmAEEE L5,
A) iBIR HuA# A (Aquatic vegetation)
1. 2 2 BR(Reed swamp) @ # 0l oS 5 2 L8 SHE%E.
2. HkHHES% (Emerged macrophyte community) [ BRA OIS SATT B 2 L T (Menyanthes
trifoliata Linn) 8 S BE%, 2 % X % T (Utriculata intermedia Heyne) & 1.°/° /7 v 7 ¥ 7% (Nymphaea tetra-
gonia Georgi var. tetragonia) " EFERICESHEE CHIT 5,

BB IR (Fen)
3. M2~ EE (Medium sedge fen): 2 v+ 24 (Carex lasiocarpa Ehrh. var. occultans (Franch.)
Kukenth ) g 585%, 3 w427, 33, ¥F 24 (Carex limosa Linn.), /- ~F 3 3 v77 (Iris ensata Thunb.
var. spontanea (Makino) Nakai), 7 ¥ e CHIRT A,
4. /PR 7RI (Short sedge fen) | ¥ F 27 ELE L, AP F27, 3, HX¥ 27 (Eviophorum gracile
Koch), 3 v#L 7y /ey VY rEEECcHET 3,
5. 25 3IFIRE (Creeping sedge fen) | @ MEN S TH b VLA (Carex
pseudocuraica Fr. Schm.) 78 53 5 85%, 3 X4 + X)) (Triadenum japonicum (Blume) Makino) %3
CHOESRE THRET 5,
6. KRAJEJE (Grassy fen) : 4 7 /2 #1) % 2 (Calamagrostis langsdorffii (Link) Trin.) #8 53 5 8%, V
WA, LT A, AKX &7 usxtu gy (Potentilla palustris (Linn.) Scopoli) 25\ HEE T
W5,
7. WIRZER AR (Short herb fen) | Z BRI RIER AW TH B 2 XA P X, Zosstagy, v
RAIV, ¥Tx%/7FXvh 3 (Polbgonum sieboldii Meisn. var. sericeum Nakai) & +#/3/ 7F X 7
2 (Polygonum hastato — sagittatum Makino), 1 LA BRI Y VAY, LY FASEFT A TERY
(Carex thunbergii Steud. var. appendiculata (Trautv.) Ohwi)|z & - TR S L 5, ‘

5 ODEBIEEMAE D 5 b, WEASTERLEA TR X2~y 7o mL, YIUASEERE
RAWREIZ Y b4 P EBRICHHL Tz, FRMBRERRERITY bHA FETIcabLN,
C) B#E##4 (Marginal vegetation)
8. I R iRK (Moss flush) : & # 3 X' (Sphagnum fimbriatum Wils. in
Hook.) & % Wi A4+ 3 X (Sphagnum palustre Linn ) 794 L T 5 Bk, R0 £, =4V
v 2 (Ledum palustre Linn. var. diversipilosum Nakai), /1) v X (Hydrangea paniculata Siebold),
F 7> 24 (Dovosera rotundifolia Linn.), v # v & (Lycopus maackianus (Maxim.) Makino) & & »
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Fig.14. Seasonal fluctuation of water level and precipitation in the Bibi fen. Precipitation is based on the data
of Tomakomai weather station.
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Table 4. Water level and qualities of surface water at stations of the Bibi fen. Streaminess ; 0 :
standing, 1 : moving.

i Vegetation . Conductivity (¢S/cm) pH DO (mg/1) %ggami- water level
Vegetation Station
type Jul. 1981 Jul. 1982 Jul. 1981 Jul. 1982 Sep. 1982  Jul. 1981 Sep. 1982 Mean(cm) SD{cm)
Reed swamp M-3 97.7 90.6 6.79 6.52 6.82 3.97 6.10 1 23.4 35.8
Ub-1 112.7 155.3 7.23 6.70 6.60 8.65 6.26 1 29.5 30.4
Aquatic 105.2+£7.5 123.0£32.4 7.0140.22 6.61£0.09 6.71£0.11 6.31%2.34 6.18:£0.08
vegetation Emerged Ta-1 75.5 74.0 7.30 6.99 6.82 10.47 12.45 1 45.3 15.1
macrophyte Ub-5 108.0 129.3 6.82 6.45 6.59 2.27 8.24 1 27.6 27.4
community 9]1.8+16.3 101.7£27.7 7.06+0.24 6.72+0.27 6.71%0.12 6.37+4.10 10.35+2.11
Medium Ta-2 725 72.8 6.91 6.67 6.49 7.13 5.15 1 19.0 14.2
sedge fen Th~5 65.2 80.1 6.90 6.53 7.09 4.75 6.28 1 12.0 4.9
Tb~7 67.8 71.2 6.72 7.00 6.69 6.32 6.42 1 16.6 5.0
Th-8 67.9 73.5 6.72 6.99 6.69 6.68 7.52 1 15.2 5.8
68.4%£2.6 74.4%3.4 6.81+0.09 6.80%0.20 6.74%£0.22 6.18+0.97 6.34%0.84
Short sedge Ta-3 75.6 72.8 6.94 6.51 6.70 7.60 8.19 1 20.0 13.5
fen Ta~4 745 75.6 6.99 6.51 6.41 7.74 5.09 1 19.2 12.6
Th~4 47.0 70.9 6.19 6.52 6.81 2.54 (.28 0 9.7 4.8
Th~6 64.7 82.4 8.40 6.81 8.21 13.78 13.64 1 25.8 4.8
65.5+£11.5 75.4%4.4 7.13+0.80 6.59%£0.13 7.03£0.70 7.92%3.98 6.80%4.85
Fen Creeping M-2 94.5 132.4 6.67 6.35 6.91 1.57 5.10 1 13.6 32.5
sedge fen Ub-2 130.1 146.6 6.78 6.50 6.38 2.26 1.99 0 15.8 26.1
. Ub-3 134.8 168.7 6.55 6.57 6.21 0.41 2.19 0 13.3 29.3
vegeration Ub-4 119.0 97.0 6.68 6.29 6.40 6.69 0.55 b 140 a5
119.6£15.6 136.2t26.1 6.6710.08 6.43£0.11 6.48£0.26 2.73+2.38 2.46*1.65
Grassy fen M-} 47.8 117.1 6.38 6.26 6.80 0.68 0.53 0 10.5 28.8
Ua-2 88.0 112.8 6.00 6.53 5.51 - - 1} 12.0 36.0
Uc-6 42.9 76.3 6.59 6.40 6.19 3.60 - 0 8.4 38.8
59.6+20.2 102.1+18.3 6.32£0.24 6.40£0.11 6.17%0.53 2.14:%1.46
Short herb  Uc-1 87.6 96.6 6.30 6.56 6.11 1.57 0.42 0 14.3 32.1
fen Uc~2 69.9 95.1 6.01 6.50 5.89 0.70 1.65 0 13.9 32.6
Uc-3 84.5 93.0 0.09 6.59 5.90 1.40 - 0 12.5 34.3
Uc-4  97.0 93.3 6.10 6.62 6.12 0.29 0.18 0 23.0 34.7
84.89.7 94.5%1.5 6.13£0.11 6.57%£0.04 6.01+0.11 0.99%0.52 0.75%0.64
Moss flush  Um-1 120.4 138.3 6.99 6.60 6.12 - - 0 —0.6 3.3
Um-2 94.5 116.3 6.80 6.36 6.11 - - 0 1.3 3.8
Uc-6 47.3 76.2 6.48 6.41 5.75 - - 0 7.2 37.1
87.4£30.3 110.3%25.7 6.7610.21 6.46%0.10 5.99%0.17
Alder Ta-5 77.1 78.7 6.82 6.52 6.50 6.08 1.89 1 8.6 10.9
Marginal  thicket Th-1  51.3 95.7 6.41 6.39 6.70 2.45 0.12 0 5.4 4.7
Th-2  40.0 84.8 6.10 6.38 6.70 3.39 0.11 0 11.0 4.7
vegetation Th-3 45.5 82.1 6.31 6.43 6.71 3.44 0.27 0 1.7 4.8
53.5+14.2 85.3%6.4 6.41+0.26 6.43%0.06 6.65%0.09 3.84+1.35 0.60+0.75
Tall herb Ua-1 - - - - - - - - =31.2 35.9
meadow Ua-3 - - = = - - - —~ —18.6 34.2
Ua-4 - - - - - - - - —18.2 30.6
Ua-5 - - - - - - - - —17.1 29.7

> ¥ (Lastrea thelypteris (Linn.) Bory) 2 E3iE CHBLT 5,

9. HfntesiE (Tall herb meadow) © F 4K /¥ 07 L % a7 (Sanguisorba

tenuifolia Fisch. var. alba Trautv. et Mey.) & & 2 L g 53 ThH D, LPF A, 3L, AT /7Y
FZEYNASLESETCEHT 5, ToRERIE, 7R h P EERCSAHL, EFHMO--EIE, BT
HN, AMYENIZLBWELLZITTW5,



TGO I ) ot 2 RE 2RI 58 23

10. -~ 7 X{EAHk (Alder thicket) : #5 2 ~ 3mOEEMEAY X5k, £ XL 8, LY F 25, KFXLE
4 (Spivae salicifolia Linn.) & 3 & Ay EEEIC BT 5,
5+22 JKfiL

ALBIFEIC B b, 1981 455 A L), WEE 2 SFAEEAICHEOAAY, WEZ 19814516 H~9 A
10 B/, #%5 BREECiTbn,

198148 A4 BA 5 5 HIZHIT CoOBEFREMICL - T, W{DPDOWERS COXRMBIENIARFEE -
2o SO L) B REMEIZEREURIC & - THEEL 72,

AKprix, 7 A+ (Ua, Ub, Uo)RR(M) TIHBMR L B L TRECEH LA 14, —F, I *
#H5<y 7 (Ta, Th)R7 }F4 F@:ll#%‘cﬁiS(Um) %, MIRROBENC b 63, %8 L 2 KGR &

niz, 8 A FIC Z oMk E o 2 BRI & - ¢, Ua, Ub, Uck Mg & Tld AKfiiA® 45~120 cm &
L7245, R UK, Ta, Th& Umd)xsﬁf“vﬂkﬁl.i:ﬂ 3 10~50 cmic§ & 7 dr - 72,

F4lomENL L I, FHURMIB TR CROE <, EEER TREMELZRL, Qe TR
o tz, WHEKED S BT, KPEIEEFOFEDKEA I XTI 7 BES/ v 2 2EAKRE e, FHL K
D72,

FARE A & DKM IERRREME (SD) 13, PRA7EE, PMEATRE LY/ 2 EARK TS, D
L3RR, RAER, NBREREARRER j(ﬁ;mi%giﬁ TKEH -7z, SDIEITHAKERRES I X7k
BTl ESAMTAEI LB D -7, FLHBIROSDEIZAE D 572,

523 EBKOKE

FEAHDOIZ 2 [ (1981457 A 18 H & 198249 A5 H), pHiZ 3| (198147 H 1 8 A, 198247 A
4H, 19824 9H5H), HEEZ2E(198IF7THIBHE1982FE7H4H), TNFNTXTOHSTH
EHfThiz (%4),

BYER, FXxV ey 70T ToEH(Ta, Th) Tld -7z (45~90 uS/cm), —%F, 7+ 4 |
(Ua, Ub, Uc, Um) & 2R (M) Tid, 1980 4 7 HicMlES iz 4 5EAM~1, Uc—2,5,6(40~70 uS/cm) %
&, 75~170 £S/cmévs ) B ERITRL 72,

pH & DO EJF AN FRENE & B2 BB 2 8 - T iz BRI A b~y pHE & DOfli 2 R L 72,
TEIRMATE A%, W2 7B, NEASERE CIRERBKZREL Ts Y, pHPDOREY - 72, —TF, 2567
IR, RAREE, NEESER AR R BeAtitk T, EFROkMEVypH DO %R L 72,

524 7)@19?%@};8 tﬁT%d)%ﬁﬁfE{

Table 5. Decomposition grade and thickness of peat in the Bibi fen.

Vegetation type Decomposition grade Thickness
Hs H; Hs Hs H; Hs Ho Mean(cm) Range(cm)
Medium sedge fen 1 3 - = = = = 55.0 30-110
Short sedge fen 2 2 - - = = - 4.5 38-55
Alder thicket 3 - o~ = = = 423 33-56
Creeping sedge fen - 1 - - - = 3 39.8 28-45
Grassy fen 1 1 - = - 1 - 26.3 8-39
Short herb fen - 1 - 1 - 1 1 20.1 12.5-26
Reed swamp - - 2 - = - - 43.0 36-50
Emerged macrophyte 2 - — - - - 255 252
Moss flush 1 1 - - - 1 27.3 20-41
Tall herb meadow* - - - - - — = 255 25-26

#% Orgnic soil layer is composed of black mud.



24 JeHEE RO BR BB A R RSO R B4 1989

FSIRENTNB LI, X<y 7OFEAVER, MEX7TERE Y/ FEAMTIIETE
DIRFEDFBIEIX I o7z (Ha—Hy), —F, 7+ A4 FEBRODBFTIFRED 9 Ho 3 A, RAER
B3N 1ES, MELREEARERN S L 3EHATIE, BREIBVWSHELRLLZ (He—H),

BROE 23, FEASEER, PMEXSER &~y /7 XEARKR TR, 22 TIFRE, KREREE L/ MERE
BARREL D ED -7z,

BIRMEED 2 DOFEERO 5 5, 3L BIROBRIZHKERFHEORR & D EL GREIED» -2, 3
LT RBEORFEDER L3 RER, EAMTEZ LI TH-2, IPEERERTE, AREIBILERT
3%, BRTH -7,

5.2:5 B{tETEBM

198147 A~ 8 A, EKEEEND 14 EATHS 5 ~30cmD +HFEOB{LETTEMZ BEL 72 (F6), &P
DBEMIZPH 7 ICHEL ZEh7THERL T 5, F XY I =y TORBRASEER N7 RE T, BRES
~30 cmEh 7 B3 3T 400~500 mV & v ) bR fEEZ R Lz, — 7 A4 P RERICOATSH05
FTHRE, KGR é:/J\?Fﬁf“’ﬁﬁZMEW T, 3EAM—1, M—2, Ub—2 T 350~600 mV & v» 5 E{big 7
fE% R L2y 5 AT, E 5 cmEhEA—200~200 mVTh D, RREIHIEITGMHEEICH 5 Z & o%h
12,

Table 6. Oxidation—reduction potential (Eh7) of peat in the Bibi fen.

Flood-plain fen Valley fen
Depth (cm) Depth (cm)

Vegatation Station 5 10 20 30 Vegetation  Station 5 10 20 30
type type

Ub-2 39616 36184 417:+4 35970 Ta-2 450+26 49624 470418 505E11
Creeping sedge Ub-3 —7+61 351%1 327+1 347418 Medium sedge Th-5 43148 48350 42550 448+ 74
T M2 5048l 564x38 SSIE6 521 ' Thol 445 M08ES) 40349 33ETS

Ua-2 —198%16 -188+51 10%62 127170 Ta-3 38215 384462 38526 300+
Grassy fen Uc-6 177£31 6546 374%16 395%3 Short sedge Ta-4 454+23  496+£3 405 373

M-1 40717 4277 545+35 - fen Th-4 474+3 5064 488£16 522E2

Uc-1 —38+61 -—39+66 368+28 393166
Short herb fen  Uc-3 62139 6411 389%56 47551

526 #—F4F—a3r

15134 =T 43— a v DORFERERL TR, RI5~AFRDF—T 4 £—3 3 > E—X, (3, GIRHkE
Ao SRR A & ARG IR RIS 20T TR TG A e L 72, 28X 1, o Bfl» 5 Wi »i ¢, 3
FBREAIC DV TR RTRIZEE R T~/ R AN 3 X7 IR F & v ) fEEREN % L7z, X ECRBER
ERETE OIS L » 120, WIEZPRRE B EASERETRT 70y I EM S e, iRk
M ZRT 7 2y M 0 AMhE B S ez,

15—=BicB T, BZ@X, BT, XYYy IComT APIBRASRE, INEASRRE Y X
{EAMR A TEMIZ BLFT 2 Lz,

EUEHX, T, #EAS S IECHT T, AREIER & B IC DT, MR ER AT - KA
B X 25 TIFIRE~ 3 2 BIR & kg P2 SRR AR 7ER & v ) R b p R 2 1,

WIREAEIZ DT, >/ X ERMK - 3 X iR R~ AR ER RO b B S iz,

ARFIC B 2 HESH 2 RET A EELREER M T 5700, AT 2~ 3 vithe KRBUER
ORI E KD (B 7). 4B, HEERTHEIC VT, MEEAHOFENTD, =D LR
Lize RFICALNS & Jic, X 3 TFEHKALE DABGIEOMBI 2R L, MEER & DEBIZ D - 72, X 13
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Fig.15. Stand ordination of 34 stations in the Bibi fen against axes X, and X, (A), and axes X, and X, (B).
Contribution ratio: 12 % (X,), 11 % (X,), 10 % (Xz), and 10 2% (X,). Symbols in the figure mean the vegetation
types presented in Fig. 13.

Table 7. Correlation coefficients between ordination axes and environmental factors in the Bibi fen.

X1 X2 X3 X4 Sample size
Mean water level 0. 589*k** 0.564%#%* 0.026 0.009 34
SD of water level 0.224 —0.619%*** —{0.509%** —0.014 34
Conductivity (Jul. 1981) 0.016 -0.032 ~(.452%* 0.010 30
Conductivity (Jul. 1982) —-0.137 —0.155 —0.346% —0.208 30
Decomposition grade of peat 0.237 —0.312*% —0.385%* —0.313* 30
Thickness of peat 0.024 0.204 0.336* 0.262 30
Streaminess 0.155 0.362%* 0.232 0.670%%** 30
pH (Jul. 1981) —0.197 0.454%* 0.072 0.539%%* 30
pH (Jul. 1982) 0.144 0.213 —0.011 0.302 30
pH (Sep. 1982) 0.036 0.244 0.459** 0.488%** 30
DO (Jul. 1981) —0.287 0. 548%** 0.235 0.592%%* 26
DO (Jul. 1982) —0.052 0.562%** —0.068 0.652% ¥4 24

¥ 0 p<0.10, %% ! p<0.05, *k%kk : p<0.01, #%xx . p<0.001.

SKROERE kAR 2R L 72 SE#ker, SD, IRBOSIRE, REAKOVEENE, 1981 47 ApH DO, X,
13D, AR, VR OSWRE, BROES & 1982 4 9 A opHIz K Ui HHBE £ R L7z, X BRERD TS
. pH, DO RO LRI &R L7z, Xo & 1982 48 7 A o> pH OMBIREIE A 09 H
Tldteh - 7255, HIREIR & - 72 (r=0.302)

s |0, AREORESHIC SR 52 pER Y LT, Pk, SD, WlE, WROTWELES LU
Ex, ®EkommE, pHEDOHIT LN,

KID 2L DS ERME OBIR £ N2 2ols, ERMEOMBREE Ko7z (K8). ZofR, b
DERZE B L0 2 DOBERBIC AT LD I Ehthh oz (1) RS B & CRFKD
Fompe, pHeDONZERE, (2)SD, HWipE, bk URKROSMHE LTS DERE.
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Table 8. Correlation coefficients among environmental factors of the Bibi fen. P : positive correlation, N :

negative correlation, ns : not significant. Number attached on P and N shows significant level; 1 : p<0.10
2 p<0.05 3: p<0.01, 4 : p<0.001.

1 o-1 mO-z 0O-3 MM-1 mM-2 v VI-l VvI-2 VI Vit

1 Streaaminess
-1 pH (Jul. 1981)
-2 pH (Jul. 1982)
-3 pH (Sep. 1982)
-1 DO (Jul. 1981)
-2 DO (Sep. 1982)
IV Mean water level

V SD of water level ns IN ns 3N 2N ns ns

VI-1 Conductivity (Jul. 1981) ns ns ns ns ns ns ns 1P

VI-2 Conductivity (Jul. 1982) ns ns ns ns 2N ns ns 1P 4P

VI Decomposition grade of peat 2N ns ns 3N ns ns ns 4P 1P ns

VIl Thickness of peat 2P ns ns ns ns ns ns IN ns IN ns

BERBED S bR L BEBNOBAERE, £—T 43— 3 v & OMHBO®RS 2 5 WY 5 & SFEIKAL

ESDTHB I Ehbhr b, KOBETHNLNE & i, KINSDIR X <o 7 (@RE) &7 -4 b
RUER (LEBER B2 T2ERTH ), FAKMITEL DERN TORERO5 & il 3
LENTHS,

5+2-7 HE&% KA

16 12 kAL & SD B 34 EADGH R R L T b, KAZEFHO/NE ik (SD<20 cm) T, FH

HALOETIAE D KD & 5 Bk B A5 bz | MARESEE DB A RR >R 7 BE -/
XEAM, —7, KEEHOKE WHUE (SD>20cm) Tid, HAMEBHE—D 5 TITRK &DBRESA
R RAEFE > KRR & v ) iRl s 5z,

SD OF WATER LEVEL (cM)

ILPRE I X THEEIE, EFMPERCH ), LROEEZELS 5B 7

40 ( A
o
% - o ©
& o
0r e A a <
® Py
/0] plteidii ittt el
@
Q a
10r
o]
° e n Bo Fig.16. Situation of vegetation types on the
0 qlo 3'0 ZIO 1'0 6 _1'0 _2'0 _3’0 : mean and SD of water levels in the Bibi

MEAN WATER LEVEL (cM) fen. Symbols are the same as in Fig. 13.

52:8 T+ rDLE

ESM, Ua, UbsUcTah LN RELSDIIINLDEHATHONENR: RT3 LML Tw5, [X17

13 1969~ 1981 BB R & 7 |+ 4 P BOES TH L 2 E0RE, T & RSO KO % 55 L T
Bo FRIRAE X BT (2 1969 44 & 1977 4 3 CIET L#V, 1977 I BIEE oz, 20, B

’



WATER LEVEL OF UTONAITONUMA POND (CM)
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11200 e Fig.17. Yearly change of water level in Utonaito-
& numa pond and precipitation. P: precipitation, H:
2,50k highest water level, M: mean water level, L:
leOO e .
lowest water level. Precipitation was according

to the records of Tomakomai Weather Station in
Tomakomai City, and water level was the data
of Department of Public Works, Hokkaido
(1969—1981). Number of no data days for water
level from 1969 to 1981: 124, 4, 0, 34, 0, 35, 87, 3, 14,

WATER LEVEL (CM IN ALTITUDE)

1970 19I75 19.80 I
YEAR 92, 0, 18 and 29, respectively.

1978~1981 £ 3 T EH L Ht) 72, RENEE L BTEBOREKMIE, WL KR EHEEI S -2, 2
R, oWz, 1EBOBKEND L) DEDH, FOFEIC 1ELWLIIEER: 2 8P EmIcL - T
EhbNTHELZHTH L,

B181%, 7 FF 4 FBOKLEERUa—4, Ub—6 & Uc—5 THIE I N2 KMOEFEERL Twa, M
CRENFLEIIC, T FA MBOKE L EADKNOBMR I ESERIC L 5, JOBICE YR, v
4+ (Ua, Ub, Uc)&5E S k& BEEBOKEED» LET L cHE L7 ([19), 1974,1976, 1977 & 1978

FERRE, PRI LT (5 H~10 B)SEKE L Ttz B SErhiyiciTh 17z 1981
B, BPFERICL > T8 A~ 9 AR, EEMAIL 48 HEKEKL 72,

L S
300} © 507
4
3
[
o « o]
o ® &
o ™y 230_
2501 &
& oa s o
= I N e I W= S
1970 1975 1980
YEAR
200t o ae 003> Fig.19. Number of submerged days oc-
oo “..' o:Ub-4 curred in Utonaito between May and
Oé @Ag °® a:Ue-3 October. Submerged days mean the
; ; - day when the water table depth is
-50 0 50 100

higher than 30 c¢m that is more than
75 % of stations in Ua, Ub and Uc.
Number of no data days of water level
for the estimation of submerged day
from 1969 to 1981: 1 (1969), 35 (1974), 87
(1975), 3 (1976), 2 (1977), 14 (1978), 6
(1980) and 9 (1981).

WATER LEVEL OF sTATIONS (cM)

Fig. 18. Relation between water level in
stations of Utonaito and that in Uto-
naitonuma pond.
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5+2+9 BEIC & BIEHOME

kA R EEROKERE, B oMINICB 3 EFEMCLLE2NOLEICL-TBIS, Z0F
1, IS X0 KR WS EEEAIREICAHE AN WO ZE ERBL T E, BRINOKEE ¥
ey LN EEELKETH LD, TEMTNORE LERT A A ENBCICLSHEED
N3 BRETECH) VBSEBLVUBEER, WLPELNOHL XY 2w TINENE» -2 (&
9, %10,

Table 9. Total nitrogen and phosphate concentration in water of the Bibi river and the Tokisatamappu river
from May to December 1981. Data was based on Department of Living Environment, Hokkaido (1982).

Total Nitrogen (mg/l) Total Phosphate (mg/1)
Mean Range Number of Mean Range Number of
sample sample
Middle 0.93 0.21-1.50 15 0.031 0.016-0.067 15
Bibi River
Lower 0.91 0.21-1.90 14 0.040 0.012-0.023 14
(Utonaitonuma
e BO)
] Upper 0.70 0.21-1.10 5 0.017 0.012-0.0623 6
Tokisatamappu
River
Lower 0.43 0.09-0.83 5 0.018 0.003-0.056 5

Table 10. Conductivity of water in the Bibi river and the Tokisatamappu river.

Conductivity (£S/cm)

Mean Range Sample
size

Middle 97.8 90.9-111.5 3 Jul. 1980*
Bibi River

Lower 120.4 93.6-166.5 6 Jul. 1980*

(Utonaitonuma
,,,,,,,,,,,,,,,,,,,,,,,,,, pond)

Upper 87.5 - 1 Jul. 1980%
Ei"vke‘rsatamappu Middle 66.4 64.7-67.8 4 Jul. 1981

Lower 86.5 75.5-95.7 2 Jul. 1981

#: based on the data of Department of Living Environment, Hokkaido (1982).

1981487 H - 1982 F 7T BN BEMEES 45 & (X20), BEEIENAKEOM, Ua, UbtUmTiE <, |+
x4 ey 7MAZRNOTar ThTEkp 572, £ b4 FETRUOUcTRPEELZ LHL 2. iU,
SR Z HIREIC L - TG SN B TTNKDERBENENCLD2LDTH S,

1981 4E 8 HOILEI L » T L o BEEN AL E LTM-12bFbNns, M—1 TRIVERIE
R T 47 .8 wuS/cm KD - 728, FBRIFNKDTAC & » C117.4 pS/cmFE TERAL T 5,

MosE ST 1982 F 7 BN BHRENFH I EWEEZR L2, Ly Lkd' s BEEDOFEMEECEFHEE R
Xk, BLOT1980 FICLIREIBI 5T Z kb b, 1982 F 7 AnEEED L) 1981 £0LE
HTHDLEALTILIZTELR Y,
5+2+10 BFLEERED/ v/ F{EKRMK

1981 4E 8 B sk, ™ L+ 4 MIKEImELERE L, ZOBIITEA EDRAEMPBIIKEIC L 28
Eh T 205, VYNLASIFFEAE KB EICMIZL, KEICL2EE»SBEL
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Ueh BATIE, 7%y F Ldoe 7 EAMST F+ 4 FEEMICOH L T b, >/ X{ERED <y F
DREEE25~2,400m* L EHLFEFETHN, Ny FOKEEZ L%y FHTRAND Y/ X OBEORIC 1L
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e LITmA LA ED I 5,

40

30

20

THICKNESS OF PEAT (cM)

10

0

1985 45 9 HOIBER, N bD Y 2 Xbheosy F L ZFORBTREDELAHR I, 20k ) wiFk

6.0
r=0,886 (p< 0,001
i O:Floating o . 5 ok
®:Sinking o
o]
i Z4,0F
o [
° ° o o o0 ©© §
° w
L ° o ° = 3,0p
° L
% o
o o 2.0 .
@ (-]
! L ) ' ] 1.0 1 1 J
200 400 500 10 100 1000
b Position oF LINE L (M) a S1ze OF PATCH (M2)
Fig.21. Relationship between thickness Fig.22. The size of alder thicket patch

of peat and distribution of floating
peat mat in Utonaito along L(a—b)
presented in Fig. 13.

and maximum height of Alnus japo-
nica around Uc in Utonaito.



30 LHRE AR R BRIER TR $ 45 1989

Tt bTid, KBICHZ D LD TEL VL A I AT 5y /XD WES (Clymo and Hayward 1982,
Green 1967) #%, BENELICL - TKED LB, VILATZRAT /) v E EDICHEICHIL Ty
72 (F1D, £&Uc—5i3, FERRECALNG I XATFRBEDVEDTH D,

HOKEE, N 2 X OFEARRRE & LICEEL 2, BE 2 mbl ETREE T OISR E R oo/
¥RELEL Aok, 2nbn2mPEny ) X ERBOKRICT L 5 Z EHTTE, MIET 22 &3 uh -
72,

Table 11. Paches of alder thicket distributed around Uc of the Utonaito
Alnus japonica

Patch code Patch size Coverage Maximum Basal Seedling”’ Coverage of Dominant plants?
height diameter Sphagnum in herb layer
(m? (%) (m) (Min.-Max;cm) %) Coverage (%)
1 19x13 80 3.6 1820 + 2 CI1(100), Lt(40)
2 3024 60 5.5 19—-19 ++ 40 CI(70), S1(40)
3 57X 42 60 5.9 2940 ++ 2 C1(80), Pa(30)
4 26X 16 60 4.4 13—15 ++ 50 C1(90), Sf(50), Lt(40)
5 2020 30 2.5 6—7 ++ 80 S£(80), Lt(60)
6 138 70 2.3 66 ++ 50 C1(60), Sf(50)
7 18x10 70 1.9 9-9 ++ 6 Cp(60), C1(40)
8 5X5 50 1.2 3—4 ++ 45 Cp(30), Sf(40)
9 118 40 1.2 3—3 + <1 Co(60), CI(30)
10 16x13 60 2.3 5-6 + 0 Cp(70), CI(50)

1) Seedlings less than 50 cm high. + : present, ++ : abundant.
2) Cl: Calamagrostis langsdorffii, Cp : Carex pseudocuraica, Lt : Lastrea thelypteris, St : Sphagnum fimbriatum, Co :
Carex lasiocarpa var. occultans, Pa . Phvagmiles australis.

5.3 £z

AWREDOFER, REDHZHET 2 WBOBSER ML SN, ZA50ERIZKD 2 B S AL
(D) Fpkfrs & RO, pHEDO, (2) KkfroSD, BHEEE, b+ CRRORE ¥ EX, X233
EHRRORERBEFRE AL T b,

H—DHEEFED ) &, pHE DO EJF KD FENEIC £ » CHAE S LT B, BFGASIE L T 5848, e
RO RERRLBEE OV & - TR EITHT S 1 (DODFVN), T bORE D 2 KEA( 413
TORFICERT 5 (PHOET) | —FHRBh AP Tit, KRFOBEIBEIC L )BT A (DO M),
T2RFA F > bk E N 50 TpHIZ WL £5%F (Sparling 1966),

TEKALD F72 T 06 00 3B &5 CHRIBIRIC b o 72, T LS ORI LI KAL & B> B 7 HH
KHRL Tw 30 e Bbin s RBETIE, EBRDTIULZ DKEAKE WBFCEEI NS A, i
R T O WA AR 2 TSR E N THw L7280 TH 5,

Discharge water Conductivity
from - of
catchment area surface water
Peat decomposition
SD of water level grade
= fluctuation |~ and
of peat thickness
Land form water level
and
drainage system Mean water
level
" |pH and DO
o
surface water

Fig. 23. Cause—result relationships
among important factors in the Bibi
fen.
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Wo T, B—nHEEBHOPTRO EELERIE, FHKN, REKOREMETH 2 LEbNLL, E5iICZ
e 2 BRI, BEOME-KRICL - THEI L Th D,

BZHERBOP T, FERMEZDERER GRe7 40 8ER (b X2y 7) OlT
F#LTEILL T, 20 HSDIEARNMZEENI ) THIRENRZ NPT EXO|EL L >Tnd, —
¥, BEEHEOEWL, BE2EETLUNETOERBEL OB, - TEEENTWE, Z02H
LB L > TEANDOEFELKRIEREN L LDICCERBEROBEYUEYS FAT L 25 2 & 2KRITE,
SDr TWEENMICRERREIFTEL LWL EEbN S,

REDEEISDE BEENTHICL > THREN TS LN EELN S, BEODREARMZESD) (SD) ¢
KEWEIDBRNEZHICFE TEHLOBREIBBEIN L0 (Ingram 1967)RES 1, T BRBTAREE
WERME) CTLREI L, —FRMEEAVNE (, BRELEGTCHORKOFFZIHE NS,

RROES ESDB L UBHE L 0RRBRICOWTUIRN L HITHFREEN S, BLEFRICEWT, IRER
R TOWIERIS, FEEOEVRRE DEVEEELRL 2, JOWBTIE, REOHRIT AL (1§
Ai—a) BEIK#E 250 ISR Z » T d, WIS L 2 AWM CLRBTH D Z & (bigE 1980) 5 b,
RRIZFDBINCERT T 2HMERIC L 200 Bbn s, (- CLEREER : FEROBRNER DER,
FOBEECEREINTB L0 EERbNS,

SREDOB R, BEE (BME) %< & 5726 (Clymo 1983, Walmsly 1977), R3S #EAT
W&o TR N & 3,

1981 FENILER:, RBEOF LIZLEFREENU, LU, THREIN 2D, SRR TBALNE» -2, TD
BHEEBRROEDIRE & BFADE ERROERICEL T3 2 2R L TWa,

o, B20EEMN ) bikd BEALERIL, SDEEEETHL EBbNE, 205 LSDIZEE F L
BHTHBRHIE-KRICL > THERINTE D, TLEBEEL, TNFNOTEBY L RILHET KA 4> &5t
DENZ L > TEAENTW B,

FRiZ, BEFREREOHFPEEIICIN, BRF L VEREFTICEL )R F I LR Twd, Jhid

&
o o A
o oo .
H b 3% on floating peat mat
— G 0
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+ T
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Fig. 24. Schematic representation of the distribution of vegetation types
along the gradient of important factors in the Bibi fen.
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EHRBLICEREROFRFF CIE, BELEEERIC L > CTRREBEDOEEIHO N2 THS ),

24 (3, BELREER FoMENEE L, CArLHEEINLEBERERELZRL Twb, 8 20ERED
FEILE-T, 2@ 0EREEITDHLNE,

FIRBUC B D258 L 7o KA & B3R T3, MK —/ NE 2 SRR 7R -
FARARIR & V) BEBRIED LNE, 2/ FERROZHEIR L F L & 2 A0, I AT rREbL AR
BT 3,

CEBFIERIC BT 2 PEEL KL BRBELRETE, ROL I T EL ERBEIRE 2, Myt
H->0 5 TIFIRR N EEREF > RAREE >R EER, 209 b/ANEREEKERIZO 2 TR
B R UAMOIICHERT 25, YL 25 DREFIRIE N Tw b 726, SRDIZEERIESL T3,
FRIERE EOSIHO—~ L B TH D, B IR LiThNTnd, 20L& % ABKTEN 2,
FARWEIRA b KL R FEADETDBEDERF ML T 508 ) »HEITE 20w,

Tallis (1983) Digdic L 3 & F FRROWHIS, BRE R >LBRICEETSLw), 704 FTh
FERRETIE, 25 FTIFERL LRFERD B3I XTHEEA, ZLTE 512y X EAKADE
MBS HEEENSG,

AR & CERER TR, REEROEHBIKRERY » T\ 3, FEEEOEPHEERDOBCDERD
VEDTHBIENEZ NG, LEDL $-MHRICEREZEL 52 T, LEFRYLVA7EIHL EE
EBamikl, KELICHEZ, ZORECHT2EBEIICL T, VIWATIZUERER T BLETSZ
EBTE D,

FEaRE T, BRBEROHBIE > X ERKOSHIC L » Tl BBINTWE, >/ Xiia—
a3 Alnus glutinosa (Linn.) Gaertn. & 8L L 722 BBAE 2 H L T 5, Alnus glutinosa»5EH: Nz
AL EHFIFKEIRRER L VRN ZHTOLTEETH 5 2 & I EBICHE» O 5T b (McVean
1956), BN & ZH > / XIZODWTCZDREFHRTE LD, v/ XOEEDOERS ZBFE AR Tl
IoTnhwnlh)Thab,

KEEDZEE L TV BHEE TldoN >/ XA EE N ER TR IR Lok 2 5F 55, —F
IALAAESE THREBICILEDOR Z 2B FIREP O > X okbkid, EAEMNLEC L > TRHRT L wiE L
TR ECHOAHBT S,

BB T, v/ XOBET T, VP27 F 2750k 5 HENVRERELBERT 5 27 By
DEHRT B P - TREE RS pH E DOE RS iE A & » TR KL Tw 2 5NclE S
N5, BEECESTLZAPEOTLMBIZES 0~ 5eme I RREBIRTH 5720, BEKOEIIC L
5 B#E O (Armstrong and Boatman 1 9 6 7)< FEWE kS (Crawford 1 9 8 3) & v 5 KR
BRI R 28D, BB CHOEMMICHh 72 A7 ENELE2TRICLTWwbLnEEhbNn 5,

DEFUEE T, >/ AR ERER EICoOASH L TB Y, JElKEBTH >/ XA RN
DG ERARD & 2% 5 SR REEFMETO 5B € WHEIC L Twiz, Ahko & 52 (J16), LEEIREE K
BIREIZ BT 2B BEROBEBER EFEL Th 7208, BEHFZ R SRMIZREER L 1)K
A ARSY Al
6 HEFREE
6-1 RAEHOER

NEHBFREE (AU16N, 141°39E) 1, #wEEFHRICH 5, FRETHREBEORTFERICMET S (K
25), T OB ERER KT 1,407 mm, AFIEHAERIZ-1.8C (1 A) ~22.5C (8 A) TH 5
(1950~1980 FARMBHF RGE G EEL .
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Fig.25. Vegetational map around study area of the Odanosawa fen with 6 components in the legend. 1:
coniferous plantation of Pinus thunbergii and grassland of Miscanthus sinensis, 2 : Ischaemum avistatum
var. glaucum community, 3 : Carex lasiocarpa var. occultans community, 4 : Triadenum japonicum — Carex
thunbergii community, 5 : Rosa rugosa— Juniperous coniferta community and Elymus mollis community, 6 :
bare land. After Miyawaki and Sasaki (1980). S,—S; : station code.

ANHERIE IR IR RO HBENTH ), HEEBTL CTEE 5km, 10.5kmnushh) #8-, &
BOERIZ 10 mEITTH Y, FZ2KOBEERIL, NEMOWED &R MK L »Twa,

RO LI WD DL MENRRTH Y, —HTRERLSMGL T, OB ERL TR, %
X 30 c#i 5 J&‘!’HJ“‘A Hib,

W & ZDRUORAE, B - 52 A (19801 & » T &SR/ ITh L TE Y, FER L MK
SNT 5, REOBMORER, WD T TIE e+ 2 (Rosa rugosa Thunb.) —~ 4 & X (Juniperus con-
feria Parlat) Big & ~v = = 7 (Elymus mollis Trin) 55T H 1, WEDILWETIE 2 2 % (Miscanthus
sinensis Anderss.) BJ5<e 7 vy (Pinus thunbergii Parlat) Nk % 2 (X 25), MERIE, #E /3
B, SXAPXY) —TEYRYPEL LS FATHEICL > TEHED LN, Z09 bAE /L HEDATH
LiEvNs - A SY PR

6-2 R
1983 4 8 H AU, #E /o BB L 40 A7 HE ORI OBV 2 /5 2o, WEEOBLR % By
LEIUT, TA S-SR EANI(R25), ZNHDT A 2 od 22 %A THI: FHAE & RN A1
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bz,
6:-2-1 #&E

FEEAONAEZ, LHEEERCTHTE2FEASEENELETH 2 LS FATDELTLEEE,
TIHBEE ISR ICOHT 2 B EREOBE SETH e/ OB ETIRE»LL L, TN b
AT ANVEEE, BRAICOmT A E S/ NVEEE D E RO 2% VBRI S Nz,
ING3WOBEIZATNIHES 0O ER TH 5, EHEOEMB ENRHIILTOEN Th 5,
(1) L2+ ATEE LV FRTDELL, &9 X R 7 (Hosta rectifolia Nakai), /-~Fav7, %7
X% g 7 (Lobelia sessilifolia Lamb.), V727, 3 X4 XY &9 Tk 3 ¥ (Bupatorium lindleyanum
DC.) ppstaz HBLL 72,
(2) HE/ANVEE] BEEOST /AL ERC, FFXFRTL, PR/ RV EIY, A XAXF
(Equisetum palustre Linn.), 3 ¥4 24 (Carex michauxiana Bocklr. var. asiatica (Hult.) Ohwi, % A v
1) 27 (Carex maximowiczii Miq.), F 354, A (Juncus effusus Linn. var. decipiens Buchen.) & + ¥
VAR A e A B AN

O
L
: ]‘
20 f
s
~ a0l ==
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Fig. 26. Soil profiles of the Odanosawa fen. P1 :peat containing more living roots (Humification scale H,-s),
P2 : peat containing living roots (H,.s), P3 :peat without any roots (Hs_s), PM : intermediate type of peat
and muck, M1 :muck (rich in living roots), M2 : compact muck, S : sand, C: clay.
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B ARINCIEEN AR/ NHEEL, FFXRYL, FHR/OTLEDY, L ALY, 24
(Juncus yokoscensis (Franch. et Savat.) Satake) & 7R % MBI 1oy AV T ASEETHA LN I
VAT, SAAMNEY, YT a FYLE MBI
6+ 22 LIEHRTE
FALTE WO LRI KN & S A 3BT E N (IX126),
B (EEREL RN A T/ A CHE T TNTOESES, -0 D BEATA LI, ZOMo 1
B IZE S 10~20 cnod s TRy W EEVE AR RIE (M2) il L Ca b, KRBT, 4588
THRE MD), 3EMTHPRICEGRE P, 1#E&TRR:BROPHEY (PM) ©h -1,
BIRRIER) (S —020ZFL AR/ N HENDEMES;~1 D EMTH LN, 6 EHD I b 5 5E M
T, REOLBIBR (MD) Th0, 1EATIREEBROPHTH - 72,
IR (BRI S~ 1 2D AV F 25 HEFD §EHLTAR LN, BREOLEE, 7 %8 CHHRIC
Boikik PL THY, 128 (5:—4) Tid, Fragichiy (PM) Th -7, 52 BISHWRE 200
B (P2) THY, H3FIMWIRE & L WHMOHEALZTR (P3) Th -7z,
6-2-3 TIREBRBER
HEMABES CHEI N B LR IGEM (Eh6; pH6 #iEM), MEdas, KizipHofs2RT (£12).
Table 12. Environmental factors of Ischaemum aristatum var. glawcum

community I, IT and Carex lasiocarpa var. occaltans Community in the
QOdanosawa fen.

%_‘.:

Vegetation Site pH Eh 6 (mV) Ignition  Water level
type loss (%) (cm)
So-1 6.23 291404 52.6 0
So-2 6.15 121343 31.5 -1
So-3 5.71 212—390 38.5 -2
So-4 6.04 410—432 57.1 -2
Ischaemum
com. I Si-2 5.73 141—373 52.7 —4
Se-3 6.11 234238 53.7 ~1
Sy-4 5.97 176 —266 54.7 —4
5.990.19 288%101 48.7£9.0 ~2.0%1.4
Si-0 5.80 138359 69.4 -3
S5 6.36 459461 79.6 —4
Sa-6 6.20 400—419 77.4 -2
Ischaemum Se-7 6.71 371532 74.6 -2
com. II S3-2 6.16 438—598 55.4 -3
S3-3 7.08 413—583 68.8 -2
6.30£0.41  431+£115 70.9+£7.9  —2.7%0
Si-1 5.86 404 —464 68.2 2
Si-2 6.15 400—434 75.0 —4
Si-3 7.40 472—515 64.5 —4
Sa-1 5.95 387465 67.7 0
Se-2 5.74 490—513 77.2 1
Carex com. S2-3 6.57 426—544 77.9 1
Sa-4 6.14 457479 82.2 —1
Ss-1 6.05 526548 69.4 3
Si-1 5.61 325425 50.8 1

6.16£0.51  460:£58 70.3+8.8 —0.1*2.3
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AR BN, HE /PR CRIGNAME (Eh6: 288+sd 101 mV) AAIEE NIz, AT/ VB
B L0 F ArHENOER6 Iz # N FN 4311115 mVY, 46058 mVCh ), HBIBLAGERIZH -
A

BB RIISo— 1 ~ 4, Si— 1~ 4 £S5~ 2 T30~55% & W ) ERWEER L7z, 205 S, £S. DR EMS
REBRMEICRLEVWEATH ), RODBAP INLDESNHBEEFET 3T 5,

KALE LY+ A5 HERTIE— 4 ~3emTh ), LV FAPHEDN AT/ ACEET - TTD— 4 ~ 0 cmic
AL DB LG L T2 Z Db -7,

PHIZHZEUM TORWIFHLTHLTH Y, FHENOESHTCHOELD2ELREL -T2,

624 F—F14F%—Tar

R2712A—T 4 73— a3 > DFERERT, AD IMWICIZLETED 37RICH 72 2 EHB»FEI N T,

H—dl (X)) 13, AVFRTEEE AR VEE] - UoBEEE L2, S (X)) AT/
CHEIL ENoRERERMLz, X BT, AV FASBEENT Ty M 0 SANTICEE 272,

X, X
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Fig.27. Ordination of 22 stations in the Odanosawa fen. Left : axes X, and X,, right : axes X, and X,.
Contribution ratio (%) : 14 (X)), 14 (X,), 9 (X,). Station number is superimposed on the Figure. @ :
Ischaemum community, I, O : Ischaemum community 11, and A : Carex lasiocarpa va8 occaltans community.

E=E (X)) BT, 2202 §RTCHOLYFAZYEEN7T O FHFIEMCEES NS, HE/ Y
HElo7oy M0 SnEEIcERL, A2/ VEEITO 7oy Mookl Tw5,

Ko, BELBREERMMO 2SI, 3L BREROEBRE L kb2 (K 13). X ldkA, HsiE
&, Ehe, BLULRBREEFRROEI L, X, 348 E, Ehe ¢ EHRROE S HNL, £72X512
EEREDEZ I L s Fn BB R L2, b, 2EpHIIwWThoBh: b FELHEBEZRE T, ]
BERE LCEE T b,

W T, AlpEoMESHICHEL 52 2EELREERE LT, Ky, H#d8E, Ehe X BROE S H
HiFsniz,

RICERB O A K>z (£ 14), AROBRLIBEER D - 5, KAl &0ERE LAHEEER2 T, i
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Table 13. Correlation coefficients between ordination axes and environ-
mental factors in the Odanosawa fen.

X1 X2 X3
Water level 0.486%* —0.147 0.184
pH —0.118 0.354 0.209
Ignition loss 0.439** 0.761%%** 0.164
Eh6 0.413*% 0.426** 0.306
Thickness of muck (. 560%** —0.208 —0.122
Thickness of compact muck —0.489** —0.447%* —0.394%

* 1 p<0.10, % % : p<0.05, % % % : p<0.01, % * % % : p<0.001.

Table 14. Correlation coefficients among environmental factors of the Odanosawa fen.

i 1 i m I\ v
I Water level
I pH —0.264
M Ignition loss 0.068 0.283 =
IV Eh6 0.296 0.437% dg;?\\\\\
V  Thickness of mucks —(.188 —0.251 -0.460% —0.539*;\\\\
VI Thickness of compact muck —¢ 142 —0.182 —(.690%** —(.807*** O.6F**\

% : p<0.05, % * : p<0.01, % % % : p<0.001.

DBERBIC TV A S L, ZORE, NERCEL N EELEREERIIRICHIT S 2 o s
B EAHBAL 72 0 (1)K, (2)/A#dEa, Ehe, BLULBREEERRENER, %1, Ehe L pHfHD
HELMHEBEL, EMEnpHBIEC L -T2 TH S,

6:3 E£E

ANBBFIRE TR, AP T ACBEAEEL T/ U EAEESHEL T L Ty b, YA
DELBBET, AE/ANCFEOEREAERCZNENERFIC b » TRERZBRL T 5, 2028
HERAYLC FPRICATE T A/ MEPTRIB RIS, 38 R & R URUER & o P EIRERES L T 5,

INEHEFRIEROREEEOMER A F AT EE AT /LTI LN, DI A'/ N
VRIS 2P FEL Tz, ZALNREETINGAICH L5 2 2BERE LT, K02 OORREED
‘e (DAL, @QRBREEFRREOES, BILRIGEN, BLUHERR,

B REOHEZ SRR (407 25 BE) T, FEKMIHER & D fems {, AT KL
Tz, —HEEARRROBMERE (4% /%) TP ERE HL v, FRE DK
WAL & - 72, NHFREE CL 2L D WBRRE—BL TB Y, LV FATHEI AT/~ RFET -
I & 0 RAEATE <, KEAHIER L ) BemBWANC L9 T 5 Z L b » 72, OB EER L b
2 P RE DRSS ik b, b k& B (2 HEERESEER TH - 72 5 BT E R o S ERA N T
EEBEERTHY), PEAYERO I THRENRCIER TS - 72,

ANHBRIR R TE S oS, 2S5 OJEOIEREM TOMBERIBHO TL I —BL T3, 7T/
AN T IHRRN T EE RIS, A PR INEERLA L BRI, &Y A BRI e
R FNFENGHL TB Y, WEHOSAIFRRD B & v R & - ThRERMSE Tz,

RRIIEEESRIRO E FHEL 2D N TH B, —~HBRRIESHEMERG T & DLV E TICHHS
NTTERERELTH S, WRAITDIC L B &, RENFRITESEWORAC L 2 BHREANTHITMR
HEANDELTwE, F2URM(1978) 13, REVBICIRKEDOGRIC L » TREENZZL DT <, kil
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KD &5 % BN BANTBIRD 12 b D UBEEMETH B 2 L 23/ T 2, ARTREECR, SERE
BTN OEBELTHZMED LS — 0 TEHE L) GRS NATE ), HBEETES D EEYOD
BARYL Eholz, ZOLDEBMOBABERRBEOEEND—DI > Tnbd I L RS NS,

B ESNCEFEINN ORI, SROWERKETIZ LY F R SEEPOTRM S FREICBILRITH Y, T
L DREEDKIL R DE E HIBOBRIGB TSRS 5 2 L3 TELh - 72,

7 ¥ & R

BRGNS OBRIRN 2 S IR IS 20 TOWRBOZIEE L <, L RATIRRE O MR % £ 5 fen (2718 )
Robog (3 XX 7EE) #REL Twb4, BAERTIIERELEPIcmarsh ([ AREF) »ALNE, =
D &9 AL TOR AR AER OB E, RN S v B 5 BREBICHE L NS T B 72oiC
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IS DOBIRICINZ T, FEMCETRRBIIECEEIREIZN > Tnbd, T, SHROGEBOGHET

THAEMOTER L REMR;EE LA BT 57260 TH 5,
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THEEZNTWE
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L, JRROBIGRTGEML, SRENEVHERHEmIZ S - 72,
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FEE OSBRI DFRC L 2 B 5 LEHOERTH 5 Z LA (RS L5,

T e o 4z Bl AR I, (mkbvkﬁF’Ciﬁ L T CREABAL E, HUFORDE b 3 72 (2 Mo e b CHERT Y 2 IRl

BT HALs (M 1984), —RSfy2c@ia & L€, S8iis Tl Beb e st & & IR bENR oo e
WAL D DS, L0 IEEEL Mg Tl LRI B2 AR T 5,
B DR BT R TH ), = TALNATEHRMIE, 1428 ToRKIC L B38BETR

IR L AR AN TR EN LA TH S (Fe—X 1976), 72, BT D B IEDOHD fwﬁxﬂ»}ﬁ'
BE Tipa® ) (Sudd) Th Y, ZIBKE TSRS 2 BL B 5 T4 5 (Moore and Bellamy 1974)
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HADRRDGAE T AOFESEL 20C & 25COFRB LI LTRSS 15, 20C DEEEIE, HR
NILRZERBOBME & 12128 L, SR COBRREOPRICAET 2 (B0 1974), 7, 3FO(1979)
EEARAITNIC L UL, BCHOFRBREBE L FHEL CRMPBOBE B —FRELIESB LB LT, &
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BITINO D 2RNDFRME Bz L€, Woleiko and Ito (1986) 1, HARNDEHIRIE % biE5E &R
PRUEE (<20°C), HALHTT 2 & Rl £ TOMATE (200 ~25C) & Piig B A0 BEVE + I8 s (>
25C) WALz, ZOBFEHRSICHETC Y, E2iREIRIR R R, AHE RIS RATH TS, SR
AR B BITHEBIC 2 e NET 5,

(X4 28 (3 HADBRIR T 2> & W IC 21 T ORLL ) RIcfB S 2) o2gfbe Ry, Hbaik
DG H-FEHER % SEER & LEER 2129, B 7 AOERRIES, BEICHEEEE L LRues
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Fig. 28. Geographical change of wet soil (see Text).
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Verk, BIR & EHE T EANRAET 0% BATENTH T T ARIERH L, ERELEIMNT 5. 3K
oL BROP CRIEQRLEANTH B,

RRIRREA D FH 2RI TlE, B IR R oA L, SRR RBROGRE L LR 72, SRED
BB, ROBOREL D ERANTH - 2. ERIER TR BRIZALEAECIBROBEI TH T L
AT, FEEEEIE RN EL T IR T I TL AL L,

BATH AL /S HERIE R TIRABLERR S E LB LR TH ), BoRAICL D AW MRES S Lk
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W (1984) |3 SEBE - BRI 0 E T 23UC A T B/NER £ BRI E s, TRk b e, R
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2, {EILH (450 mBLF) T, BLMEREL (BERE-HEHEEE THL.
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KT E ) BIF72 3 ODRBEONAE & BIEOBROMNT L, MENA—T 4 A — a vl KELZIET
B LT b+ EERER X OB RS TR END 2 EHHA L, 22 LIRS BY KA DAY
HsE ) RIS ERIC L > TR HEEN T B 2 L ERL TV A,

HE LR O IR R AL O HUFRAG A IC B VW T, R OMBAZLICHIE L Tw b 2 & BRIC A b Lz,
BN LY F A EEE L AN S E /N VBEER, TN AKMOLE L IS L T b LY
F 2P BEEI BT, 2/ NV EEEEE BRRE TENENBESEL Twd, AV TFTATESR/ N
L TN HEFREE CAEFT L Tw 3 y5, ZOREPTIImENREL TEEREREI LY, £nEND
B E B A Sy FARICHEE L T L T 5. B 15 B ZNENORIRTO 2 DDFEEN L HH Y BLRTE
WERL T b, ELRBED LS F A7 BE B TROB LR R Bioafi L, EEABERD 7 €/
LRI IEREN 7 BRI AT LTV B, 3 AN RIB IR CREMEB 2 IR LI 42 F 2 7 REE Y, S
W7 BB i 7 & /A~ EESENENSAH L TE ), 0k ) LB 0B VL, FELRR L KK
FREE TR 2 1285 NSO RSIIR L FE L G L T 3,

Table 15. Soil type and oxidation—reduction potentials of Ischaemum aristatum var. glaucum community and

Carex lasioicarpa var. occultans community distributed in the Bibi fen, the Odanosawa fen and the Mobara—
Yatsumi marsh. Eh as measured, Eh7 calculated at pH?7.

Bibi fen Odanosawa fen Mobara-Yatsumi marsh
Carex com. Carex com. Ischaemum Ischaemum Ischaemum com.
(M()adium sedge com. | com. II (Tussock meadow)
en

Monthly mean —4.6 ~ 20.4 —1.8 ~ 22.5 5.8 ~ 24.8

air Temp. (°C)

Sample size 13 18 12 14 6

Soil type peat peat peat + muck muck + muck +

compact muck compact muck

pH 6.42:+0.17 6.16%£0.51 6.39%+0.41 5.99%0.19 6.660.05

Eh (mV) 486.6+49.6 449.9%55.6 407.6+104.7 288.3+100.7 —67.3+34.9

Eh7 (mV) 452.2%52.8 399.7£57.7 370.7%115.0 227.8+101.0 ~87.5+37.5

B AN EILD R EENZE S B ZIREMBOSA L, BREREDENCEDTCLDTH L, SREE
BAISROE S L O I £ & AR S 5 W IZIREIEH (GE R 1945) & OEHEMN L AERER TR &
LALNEVRHER-> Td, JAULEEP TR, RSB & v Bkl LRSI < 2Rl
NTWB2HThHE, AFEILMEINLZ L 2 LT, RRDOBOIEEBYOSIHEEL & v LB KE
FIHERL, ZOFREL 2 REROECIHIEMOBFRED S 2 M LWL T2 e rb T HN o,

75 KA iREER
AR, FHRKMILERENOREOS T & BHHET S ERTH L thtbir o7z, Lizdh'> T
AR IR A B WIS RIRAR D ERORER, NIRRT S Z Lok AR TH Y, i
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DAL CHUKEETE (2 e 7) »/NEZ7RE (v F25) »FEA7ER (LoF2y) —
Ny RIGHMOER S HEE S N2, —F, KMANEE CEXELIDERIEE T, SHMENSWIER L
T%*ﬁ%ﬁ%%oé#ﬁ@ﬁ(vwzﬁ)itu$%mﬁﬁ$mﬁ<:xﬁb%0,7nﬂ%uvf)ﬁ
KARE (AT 2 7)) »>KkBEELE (FAR/ vaTvEay, bxy8) OBBIHEIR, &
DI CHOKBRC IR R LB BB ETIE, 223 TIFEREDKICRAEF Z 7203 3 XT7RERE 5zl
o5 ) X IR EBFL Tﬁ:;,\ N,

ERFRIRRIERFEICMET 2720, SREFR~NERLFTREI LS, EETAkLK (AD 1739) & L
:T%fﬁtw@W?%éf I XTI IRBOFES e RE R AT,

%ﬁ%ﬁmmﬂiﬂ%mﬁf KB L T b Bife LT, 2 VIBR-BHFEER (€
»wdaﬂy/%mmﬂ«m&%#m%éﬂ,KMW% SE T SRR IO HE R M T 3 L IBIR—RRIE L (5
7, FIAWY) SRR-REEAREE (FAe, SO0, TX/9FXY A, b XYY) v /X
W HIARAN DB HHER Z 172,

WAEEED - B, MR oERIC L A EREO LR IR E 7 2354612103, MBI L A tERER
THY, HHEEK (B ORI BIRTH AT EHEER TH S,

BRI (I BB R B LR s 1), T & L IR D SRR, 2 LICEMRICBWTLR
mbﬂéommﬁ#’&ﬁ%nﬁﬁfmmiﬁﬁm%mktf,D%ﬁfﬁﬁ%ﬁi%@@%#~k%?%

, FFT Bico, Y TENERORZ 2 EHEINT 5, 2) ZuctEy, AU TIRESRCENR RO
ﬁ&%ﬂvfmaﬁﬁ# <, BTT 5 XM O ER & v ) EIEROREI» AT 2,

FREMFT OB BIRTA LI 298 ) BRI, OTNLREOHR LM ) FRELENOER TH -
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Summary

This paper presents the comparison and discussion for geological change of Japanese lowland mires
between warm—temperate and cool—temperate zones. Following three mires were chosen for this
purpose : the Mobara— Yatsumi marsh in Chiba pref. (warm—temperate zone), the Odanosawa fen in
Aomori pref.(central part of cool—temperate zone) and the Bibi fen in Hokkaido pref. (north part of
cool—temperate zone). The relationship between vegetational distribution and edaphic factors was
examined at each mire and, based on this result, each successional process was also estimated. The
main results are :

1. Factors controlling the vegetational distribution in the Mobara— Yatsumi marsh were extracted as
following two independent groups : (1) mean water level, (2) groups of standard deviation of water level
(SD), thickness of mucks, concentration of dissolved oxygen (DO) in the surface water.

Extracted factors in the Bibi fen were also grouped into two, (1) mean water level, pH, DO and
streaminess of surface water, and (2) SD, conductivity of surface water, and decomposition grade and
thickness of peat.

The difference of hydro—topographic situation between mires changed the relations among factors,
especially in pH and DO. In Mobara— Yatsumi marsh, pH was eliminated from important factors and
DO was correlated with a group of SD, however, in the Bibi fen, pH and DO were included in a group
of mean water level.

The Bibi fen is situated in a gentle—sloping valley, and forming water flow networks of surface
water through successive depressions. This results in the correlation between streaminess and mean
water level, that is, the places with high water level are moving. The chemical factors of water, pH
and DO, is also included in a group of mean water level, because these two are controlled by the
streaminess.

The Mobara— Yatsumi marsh is situated in a flat land, and supplied with a oozing water from
surrounding sandy ridges. Hence, the surface water is stagnant and showing similar pH values at any
places. DO was included in a group of SD owing to the correlation with the thickness of mucks, the
index of the organic matter accumulation. DO becomes lower by the accumulation of organic matter,
because microbes actively consume the oxygen.

The succesive measurements of water level was not done in the Odanosawa fen, and important
factors of the fen were (1) temporal water level, and (2) a group of thickness of mucks, and oxidation—
reduction potentials (Eh) and ignition loss of soil.

Accordingly, vegetational distribution of three mires were controlled by following two factor
groups, (1) a group of mean water level, and (2) a group of SD (a factor group relating to soil formation).
The most important factor in the first group was statistically the mean water level, and in the second,
the SD in both the Mobara— Yatsumi marsh and the Bibi fen.

2. The fomation of different types of wet soil (soil above the water table) was considered in relation to
a group of SD,
In the Mobara— Yatsumi marsh (warm-—temperate zone), the area with stable water level (small

SD) develops anaerobic organic mucks, because small SD provides less oxygen into soil, restricting the
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decomposition of organic matter. Organic matter is rapidly decomposed by the much supply of oxygen,
and mineral soils lies in the area with large fluctuation (SD) of water level.

The Bibi fen is situated in cool—temperate zone and lies peats with various degree of decomposi-
tion. Peats are more decomposed and becomes thinner in conditions of unstable water level (much
supply of oxygen) and rich nutrients (high conductivity) than in stable water level and poor nutrients.
Oxidation—reduction potentials were lower in well —decomposed peat.

The Odanosawa fen is situated between both mires mentioned before, and lies two types of wet soil
such as reductive muck and oxidative peat. Since muck contained more inorganic sand (high ignition
loss) than peat, it is considered that mixture of inorganic sands accelerates the decomposition of peat
and forms a muck.

3. The change of temperature regime from north to south may affect the decomposition rate of organic
matter and form defferent types of wet soil.

Wet soil in cool region is made of peat, which is undecomposed plant remains, and edaphic factors
such as oxygen supply and nutritional status change the degree of decomposition of it. Wet soil in
warm region is made of mineral soil, because organic matter is rapidely decomposed due to high
temperature.

Three types of wet soil, peat, muck and mineral soil, lie in the transitional zone. With advancing
southwards in the tansitional zone, peat is diminishing and mineral soil is prevailing. Muck soil
showing the strongest reductive condition among three occurs in areas between peat and mineral soil
areas , where edaphic factors insufficiently decompose the organic matters.

4. The geological distribution of wetland vegetation is not corresponding immediately to the tempera-
ture regime, but determined by the distribution of different types of soils produced by different rate of
organic matter decomposition under different temperature regime.

Carex lastocarpa var. occultans community is distributed in oxidative peat of the Bibi fen, and
Ischaemum aristatum var. glaucum in reductive muck of the Mobara— Yatsumi marsh. In the Odano-
sawa fen situated between both, Carex community occupies the oxidative peat area and Ischaemum
community the reductive muck area.

5. The mean water level is another important factor controlling vegetational distribution and succes-
sion. Succession occurs in order of emerged macrophyte community — wet grassland — thicket in both
cool—temperate and warm—temperate zones.

The geological changes of succession between north and south of Japan are as follows : (1) Organic
soil type succession is common in northern region, and increasing distance southwards, mineral soil type
succession prevailing. (2) The succession in the north region is autogenic because peat surface becomes
higher by the successive accumulation of peat. On the other hand, succession in the south region is
allogenic. The rising of mineral soil surface is only occurred by carrying in the minerals.

6. The alder thicket, Alnus japonica, occupies widely the marginal parts of northern mires, and is
considered to be the edaphic climax established on the driest sites of peatland, in which the decomposi-
tion and accumulation rates of peat equilibrate. The alder thicket occurs in small limited area in

southern mires, and, in such mires, edaphic climax forest is not ovbious.



