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Abstract

Vegetation and soil characteristic and water cherhistry were studied in Kiritappu
wetland, in eastern Hokkaido. The wetland is reserved as a protected area by the
Convention on Wetlands of International Importance and partly designated
Tennenkinenbutu (natural monument) by Bunkazaihogohou. The wetland consists of
different ecosystems including bog, fen, saltmarsh and swamp forest.

Twenty-five quadrats (2x2m? or 5x5m?2) were established to discribe vegetation and to
collect soil and water samples representing bog, fen and swamp forest. They were
divided into three groups (Group 1-3) based on vegetation structure. Group 1 was
Moliniopsis japonica - Sphagnum community, which was further subdivided into
Eriophorum vaginatum - Hosta rectifolia type, Eriophorum vaginatum - Empetrum
nigrum type and Phragmites communis type. Group 2 was Alnus japonica - Lastrea
thelypteris community and Group 3 was Carex lasiocarpa - Potentilla palustris
community. The FEriophorum vaginatum - Hosta rectifolia type and Eriophorum .
vaginatum - Empetrum nigrumn type were determined as bog on the ground that soil
surface was covered by Sphagnum ; peat and. water were acidic and low in
exchangeable cations. Phragmites communis type was determined as fen because
peat and water were slightly high in exchangeable cations. Alnus Japonica - Lastrea
thelypteris community was determined as swamp because Alnus japonica and
Fraxinus mandshurica formed forest on soils permanently saturated with water. Peat
and water were low in exchangeable cations. Carex lasiocarpa - Potentilla palustris
community was determined as fen because Carex sp. dominated and pH of water was
high. )

A line transect, 30 m long and 1 m wide, was established frofn a brackish river bank to
peatland. The transect was subdivided in (1x1)m? quadrats. At each quadrat,
vegetation structure was recorded and soil samples were collected for chemical
analysis. The transect was divided into four sections (section 1-4) based on the
vegetation structure. Soil chemical characteristics were closely related to the sections.
In the section 1, where Triglochin maritimum, Puccinellia kurilennsis and Glaux
maritima dominated, soils were high in exchangeable cations (Na,MgXK) ; in the
section 2, where Juncus yokoscensis and Eleocharis kamtschatica dominated, and the
section 3, where Myrica Gale dominated, soils showed high pH and high Mg
concentration ; in the section 4, where Iris setosa, Hemerocallis middendorffii and

Lastrea thelypteris dominated, soils were low in exchangeable cations.
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:Table.Z

A 1 ~ 3 O/KE

Ca Mg K Na pH R
T, pon P mell 8%
1 0.53 0.42 0.49 4.25 4.87 10.48
/ 0.89 0.66 0.41 4.10 5.15 8.61
3 - 0.61 0.65, .09 4.35 4.95 14.21
4 0.41 0.46 1.34 4.05 5.08 7.68
o 0.12 0.48 1.52 5.15 5.01 7.68
6 0.42 0.65 1.42 3.50 5.30 10.48
7 0.36 0.43 2.40 4.00 4.37 11.41
8 0.29 0.62 5.82 5.05 4.95 .61
9 0.25 0.46 .46 9.60 5.37 22.62
10 0.60 0.52 3.00 9.40 5.69 11.41
11 0.60 0.59 0.93 4.40 5.00 10.48
12 1.55 0.82 1.74 4.70 5.98 3.01
13 1.64 0.70 0.64 8.60 5.56 21.68
14 1.21 0.70 1.68 7.50 6.07 13.28
15 1.18 0.51 0.73 7.00 5.88 24.48
16 1.41 0.70 3.33 7.00 5.88. 12.35
17 2.01 0.73 0.35 5.90 5.41 12.35
18 1.27 0.70 0.45 5.85 9.49 6.74
19 1.18 0.62 1.27 6.10 5.63 9.54
20 1.57 0.84 0.57 6.40 5.27 17.01
ol 2.00 1.24 1.64 8.70 6.00 10.48
52 7.83 1.90 1.04 12.00 6.80 5.81
93 3.84 1.48 0.61 7.45 6.58 4.88
54 4.39 1.56 0.95 9.05 6.67 7.68
55 7.23 1.86 2.20 11.45 7.00 5.81
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Summary

Vegetation, substrate characteristic and water chemistry were studied in Kiritappu
wetland, in eastern Hokkaido.

50 quadrats were established in study area to describe vegetation structure.
Vegetation was classified into five types, i.e., Empetrum nigrum type, Hosta sieboldii
type, Phragmites australis type, Alnus japonica type and Carex lasiocarpa type based on
floristic structure. Substrate characteristic and water chemistry were compared among
these five types. From the Canonical Correspondence Analysis, it became apparent that
Empetrum nigrum type, Hosta sieboldii type, Phragmites australis type and Alnus
Jjaponica type were differentiated along gradients of physico-chemical characteristics of
substrates (Ca**, Mg**, Na*, electric conductivity, bulk density, pH, organic mater and
cation exchange capacity) and surface water chemistry such as pH and cation
(Ca**,Mg**,Na*) concentrations. Carex lasiocarpa type appeared to ha\\re developed in
habitats affected by sea spray as indicated by high Na* and Mg** concentrations of
surface water.

A line transect 30 m long was established to describe vegetation change from a
brackish river bank to inland bog. The transect was divided into 4 sections (section I -
IV) based on the vegetation structure. Soil chemical characteristics were closely related
to the sections. In the section I, where Triglochin maritimum, Puccinellia kurilensis
and Glaux maritima dominated, soils were high in exchangeable cations (Na* Mg** K*) ;
in the section II, where Juncus yokoscensis and Eleocharis kamtschatica dominated, and
the section I, where Myrica gale dominated, soils showed high pH ; in the section IV,
where Iris setosa, Hemerocallis middendorffii and Lastrea thelypteris dominated, soils
were low in exchangeable cations.

When the Canadian wetland classification system was applied to the Kiritappu
wetland vegetation types, Empetrum nigrum type, Hosta sieboldii type and Phragmites
australis type were classified in bog class. Alnus Japonica type was in swamp class and
Carex lasiocarpa type was in fen class. Sites of line transect changed from the section I
of marsh class to the section IV of fen class. In general, substrate characteristics of the

Kiritappu wetland fall under the category of bog or poor fen class.
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T2 S A0 1R B ALY S R TR BT O KPR T L 72 R 3168ha O - RBRIRZ ER L
LB Th D, REFIFEOBITICL VRSN, SFLEMNER 10m LTIHFELT
W5, ¥, BEE NSO AEITEAR L 2 VERHEZEDHLTWD, BR
DO JERE 1926 FIC [EBSHRRBREDREE] & L CEORIRRTLSWITHEE S,
1993 FiI01E T AP — L EHBFBHITRE SN TN D, ABFRITILHEEORIE O F TiX
BREG BRI B 2 ORATRMEEIC OV TR Sh, BEE TICEH - THE0926) . =4
(1926) . HIH (1956, 1957, 1959) . HiFE (1982), i35 (1986), EE£MH (1992), BLHD
(1995), #& 5 (1996) 22 BT L » THE, SN TE 2, LALEZDFE A CFEEICE
BARBWEEMELFHARLOTH Y, A L STHBRERIC TR L OBRIZO VT
ELAPREONTI AN, | |

RO R A AT & AEHBRAIL, Ramsar  Convention on  Wetland  of
Internatinal Importance GRFRT LY —/LEH) OEBIOH L TITORTVD R, WELIZ
BEOSEIXDLOTAERETHY ., BREEVIHBOERELREHLIBROERL
25 TUW3 (Scott & Jons 1995), HIER B34 346 5 K’ IC R STERIBRSFEZEL TR
(Gorham 1991). ZFIXZ I -EHDECHURICIS W TR, TR DB ORHMER JUAER
S L o THEAIHEEN TV S (Gore 1983) 23, HAMZRSEHRRITOIIVHEILL T
WAV, ZOXdaREOHRT, E+o 18.4%, BEE 1250 F ha ORBIEREM % £
#HF & (Kivinen & Pakarinen 1980) TiX. The National Wetlands Working Group % 9.l
WAEA LB QICHEOBEHIC Lo TEBREZHELEII ERABATEY, <D
MEZEZL - THEAELRELOBDLYRFESHLTVD, ZOFRERORKREIZT, BEOD
A G BRAARPEE OB AE L BIRIC Tk OB LN L BEREREFObOEEX, H
AL THBEOT IR EERSEOEEL K> TVWDHRICH D (Zoltai & Vitt 1995), —
5. BRAECOBRBESEIZ, KEAREME LTORBER (EARRKRM) . FERF (PO
i) . BREE GEMRRA) LW ot Kook, BAOBMBRE (IWRB BAZRS
1989) ® X & AR SEHUT BT B RASPCHAL T ICER LWt FH R RO B E1o T,

AT EE SRRV CHEDREOREMER., BRLEEREKOBELEESE
AT L. BEAIEEOAEREN, BEABEZAONICT S L L biIC, RBRICRT DA
LT HIEEEE Y ORI OWTEET S, EHRI T OBEMEERICBT 2ELMBR
OMBSTEITHIZEZEMELTNS,



0. /AR & FHEFIE

PEEE, AL HEIE T O K TR T L7~ ARG 3168ha O FF - BBREN bR BS
IR (b 45705, R 145°05°) TiTbil, AEHICTWMETBRAIFTOT —XIc X 5
L. RBEHOGEIETHREDR 5. 0°C, FETHBAREN 953.8m THY . L0 12 A
e 3 BT TIA EERESKATER Y HBEENEZ 5, £, EHO6 AdD
8 A m A ¥ B BIMIX., TS0 B DA HRERO 68. 25027 &RV, ZhidE
WOWBEOHBLEZ DN, EHZELTARREREL 2o T3 (B RREHEIEEA
. 1992), BEBEOMARIXISE, XeH Y, YVayrEE, YFYFE L VY
YU BV AL R PR EEICERENTED . XTSRRI LB KA ODH (T L
FVRFRENTND, FBREICEITY B FA ., ) Foa v REHEIIRT R
HOENMBE LY 5, BEE NSO OWMICHEET B HICIE, VA7, Fov
RFUawvFE, w33 RY LVl EmREE LTINS,

AL TR, BEHRROMEA L RELEOSEEAPBET 520, RRRAWEE
Hilgh (REH 1) . BRI OB B IRED DB HAICE 2 Hulk GREH 2) . REALEm oM
R (B 3) EWAERGM L Ui, E7o, AT ITIEE 00 HIR s & 185 o S8 1 14 s
5 A L HROT LR MDD, TR)IOR O 1. 8k OHE b JZH# (P A) & L= (
Fig. 1),

L. FREKHRE

A EERE

EMBEORERE LM S0, BES 1~ 3 OEIARE TR @D, NV FE
P2 WHIAR T (5x6)n” DF R EBE L T ZICHELT S Sl ORI L OB
RS LT, BEMERATERIC Y 2 BADHBENBHAICIE >N S 2D AL L,
EAE M B BE 2mlUEORR, EAREG B HS 2mRBOARR, EAEC B :E
ABICDWERER, a7B0O B :arEmL L, RBRCRT 2 ar@psIXdyr
BOARIXAY FxIXTy ATYRIXAr R LRBRE AX A7 Bir ¥ O%E
ERAHBET A0, BHAE COREREBER-DSEIXZTA T | BEL Lok, #
FE1X Domin—Krajina OFZEEREHR (Table. DIZHE - T, MMRF & VER UHTEE, WHWHEL L
MBS BT o7,



B. A

R TBOBEELZML DI, EHFHRCREEY LB EBE L, &1
25 (Ixxem® OF7 7 VAFHEEFHNTH VR L, 100CT 24 BB RT
BEUHHKEEHN L, 8o EEESN T2, ETBEN LT TV EEHRI
Lo P MdRE%, 10g & 1 NEEE 7 o &= Sh/KERHE (pH7) 200ml {Z 12 FREfIEE S
. Whatmand2 AEEHANTABL., TOARERTEANER (7 L— L) IZRITER
PEESE IR EE (Ca, Mg, K, Na) 2R 72, ABH OV 7%k S HIZ 80%=F / —/b 200ml TA
BL. DT 10%E T R Y 7 AKESHE (0. 005M HC1)200ml TA@EL, ZDOAEOT VE=
A FVEMEBRET S LIC K VREBEBREE (CEC) 2Rz, WEMFE BS) X, B
BRI A (Ca, Mg, K, Na) LI EBHRAE (CEO»bEHM SN, EXREEE (EC), pH
X, BEY TV 10g BFREK 50ml 12 12 BERTIRER . BERICESRERGEER,
A—E—DEBER LB L, AEEEIL. REY 7 V% 650CT 2 RRMEL,
PO R Y LB U, MR EEEIRE (Ca, Mg, K, Na) 1 me/100g BAL TR E NS
M. R EEEIC I XD REROGE T OMMENHFR D 1/10 LT EIHEFIT/HENT
Enb, HTEEEAERCLZEMEANVD & HBERICKERENEEN TS, EYI
TEPICREPZEROICOMEIETNIOTH DI, RFRATEILBEELERE LE
fir mg/1 Z W, REKOKEEZMDBIZDIZ, FFHHEOMMOKIZEY PBOKEY T
VERERL, HERE (Ca, Mg, K, Na), pH. BEZRE L, BEIX, BATERKE JIS K
0101 IZREV I 4 Y EHER & AV, SR EFCRIE L CGER. /M 1985),

C.Canonical Correspondence Analysis

WA L BEOBRMETO- D, PC—ORD MM Software Design. USA) % FV >,
Canonical Correspondence Analysis' (CCA) Z#EA L7, CCAIX, terBraak(1986,
1987a) 1€ & = C B3 & N ARHT T C o 0 7 & SR 0 BAR OREHT 2 BRI RS L AR TR
%, BMOWEIL%T — % &RV, Y, BICEAORIIHMT 3 0 cn BICEFLTVEHD
T, TEFT—FBHEPOETIC b2 L b RELTEALTHAIRBLIE (HE LEOLEY
T, BE 10~20cm) DT —F AWz, CCADRERIX, BLBEOMEEN SRR
HESIND, BREAFEROBBRIIHAT LI LATE, BREIEERIIHFAILLZES
EEEE OMBEERTHFRZEFONY M ELTREN, FEREZEORKXOFIZT v v
rEh b,
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m\mm%m6ﬁﬁ¢%%mﬁ#ofﬁlm\EéBOm®§4VF?Vk7%%$EL
ﬁo%®34VF?Vf&F%1mﬁwﬁ%EKA%L\ﬁ%%%@ﬁm&%ﬂétw%
FHXICHE L EmER LT OmELRE L, #EEIX Domin-Krajina O#ERERRIC
%w\méﬁ%WﬁbﬁEE\$ﬁﬁ£&8ﬁ6ﬁ%&%%ﬁotoi@@k%ﬁ%%ﬁ
Tékb\%ﬁﬁzﬂaﬁgiﬁmﬁs&q&m@%yfw%ﬁmb‘kﬁwﬁﬁmib
ﬁ%ﬁ&@%\ﬁmﬁﬁﬁﬁgxﬁﬁﬁmg\m\%ﬁﬁgﬁ\ﬁ%%§i%MEbto
ErS 4y FTUEs b EOMBBEEE Y L OLVE RV CRIEL, KRB0 R (1996
£7 8 1 B) BT HRNOKARIE 1T 72, R

. e 5

1. FEEHE

1). fEAERS & AR ORTE

HATREIC BV TS5 OEOFHRERE Lk, 5 0EOFHKICHE L B HIE
%@éﬁﬁﬁ84ﬁﬁbotoit\2#ﬁ%®ifﬁ7EEZ¥ﬁ&E%%n%nm&
L. Table.2 X ZDMBRTH D, MUBOKIEE, FHFEER LD, AEML1~3
®ﬁi%ﬁynﬁiyﬁ\5%¥ﬁ?v@\EVﬁ\AV/%@\A9TZEﬂ®50®
MAERCSE L, Hrav T U FFERY B VR, IAITE XA
V\yw:#%%\???%¥\4VVV9\%WtVﬁ&\aywﬁﬁgﬁ%m&mb
%ﬁﬁ%%Oﬁ\ﬁvnW?Vﬂmﬁynﬁﬁy\z%ﬁ&\27%%\95x¢®ﬁﬁ
EREND LIC Lo THEST bk, #FERYIRMBFFIXRY L, TFRT, aX
XX OBEERBNT LI Lo THEST g, 3 VELE, 3 v OTFERERENC
LIt o THEST bR TWDIER, aHXES | EAVY AVTRS OFREELER
VL AL BT BABICAY ) DV F A BRSBTS 2RI S A TTHY 3
S RPEFRUEY S, RRLAL AL, JYFLE AV X K R Erv A, B AA
FH. AvHAY YT BEAVE, SXAXRTOREERENI LI Lo THEST BNT
WH. AUFRFEYL, ADFAFOBEE L EHHEERL BICFH, IV, BEAVY,
IXREF. BUXF gy, 7T a v FOREEERRVI LI THRESTLNT
Wh,



2) . BREEMRYT

THERE L KEATIHERELRL S5 0 FBEX TiTbil, BKTEOMLEZRIET
7009 5@, BRIHEOMEEEZSHTTHEOD1 38, 512 3 3EOLEY
FABRERENT, ELREKOKEEDNT D005 OfHORBAKY IV HEHRIE
iz,

i), HHEE L ELEE

RBRTEOBSIX, Horavd B, ZFXRy 8, BICIEIRBIZIXAT R
RBEEL, TOTIAFRRKR., KUK, ATRREFELS bOBR—KHTHoT2, L»
L. #FFXRIRL I I RTRBBOIXIFR/RRNO~4 0 cnBBELHEVRELT
WMot L, HravF AT 20~50 cmBELEBHIIEEZEL TN,
AOFRFRE N ) XN, I XIS REMEDMM(TAT) BIEEAEFELRWE
DREPOAFRKRE. KILKRE, ATRREERS bOBRERoT, £, DYTRAY
BT, TRICERDENHBE T L Z5bh o7 (FFK 51,61),

HEOMKER, EENIXITFRRNORDIGEITFEY 0.028, RFRKRNHRDS
GIEEH 0.172, KWK B2 ZHATTYE 0.681 & I XITTRK, AR, KILKD
MBI B < 7o Te, HHME B, EERI XSRS bR SHA TS 03, 2%, 2SR
R SR DBAIITY 62.9%, KUKN DR DIGEEFY 12.9%& IXISRR. AT
Ry KILKDIETRE Do 7z,

HEOZEEICON T, HEBBRARIXI XD 7R (1 105. 49me/100g) . A
VIR (F# 54.96me/100g) . KUK (FF¥) 8. 96me/100g) DIE TR E hrotz, EBRMEEED
C a WAL X X 4 JHk (5 53. 42mg/ 1), KUK (49 166. 35mg/1) . A Z YRS (T4
261. 72mg/1) DIEICE L 720, M g B L KIBE X KWLIR (B 28.64mg/1) . I XA IBR
(F#5 40.96mg/1) . AT YRR (FH 71. 19mg/1) DIEIE < 2D . N aREWX I XA RKR
($ﬁ1zmmﬂm.xﬁﬁﬁﬁmé%ﬁmyD KR (S 69. 34mg/1) DIEICE K 720 |
WTHOEBEREIZBONTLIXITRREIAFBRE VNIV EEZR L, —KICERR
PEEIERE L pH L EKGEEIEOMABE b oL VDILE M, p HIXN a BE & FIRARZE
fLZRLIXIT IR (CEE 4.2) . ZATJRR (B 4.6) . KUK (FH 5.0) DIEICE S 2o
e, BRAAEEIT Mg #REE. K IRE & FRAEMZR LKILIK (F 5.58 1 mho/cm), I X
A Yerk (F# 8.38 1 who/cm), A FVEEK (EH) 14. 07 u mho/cm) DNEICE K r o7z, HEE
BIFE L S X T TRER (T8 21.84%) . R A VRER (B8 26.93%) . KILIK (E8 24. T0%) D



BICKEREBIR NPT,

ii). A & HEELEE, KEOBR

Table.3a,b X, HFHATRICRBITIRBLEOEIREE L KEERLERTH D, FHEE
e oMEBOEHETHER L THDE, REIEOMKEIN  av I8 25X
R LB gUBC/REL AVFRFE N ) FBTCRKERBEEYRLE, RELEOE
WEE, HEBRAEIN av I B, aVBITEL. AVTAFHRTELS, #FF
Ry AV XEIZ ORI ThoTe, RELHEOBBMEEIIRE (Ca, Mg, Na) |
pH, BREEE IV yav I VB ZFXRY VR, a VTR AVFATE ~2 )
FEICE PO, REHED K BEIZ, 2VTRFERELLEP-T, RBTHOER
FfnE I BE R EB RO NI T, READEBEIRE (Ca, Mg, Na) & pH i3, Hray Iy
B, FFERYIR, G VEITRLS, AVFRFE ANV ) XBCENo T, BEAD K
BELBECIBRERENRONR P, ULPEETEEERLHBRLIZERTDH
BB, WTPROBEEE TORIEESEFICEO2E, L bEMAR M CRlEEOHE
NERYVELTNDLIOT, COREERMEGHICEETHLOPHAMECTE RN, TZ
TCCAZEALT,

&

3).Canonical Correspondence Analysis

Table. 4 BREOHEZAWV., TEHE T#HZRHASELCCADKERERLTVND, 22
TIEBTIHEOEED 13.200FASN., [HITORERBEEROMEBEIX 0.98 ThoTz,
FERN#MTEEEOERED 9.8%HHA SN, T#MTORLBEEROHEIIX 0.95 Tho
7. REERLL#hE OMBEIL. REBEOBEBBRMEEERE (Ca, Mg, Na) L EXREEE, KB
KO Na JEEN 1 8L IEBICROEOHBEZRL, SO TRELEO pl LHEKE, REK
D Ca WEEL Mg JEE, pll PRVEBIZ R L, £70. R HHOEEBRAR L TS
B I8 EMVAOHEBERL, REIHEOMILE L RBEKO Mg BEITROIEOHEBE %R
L7, , |

Fig.2 i3, CCAWCIVEIHEZ I8 T#MEBELTIFRLICBRIEZLOT
H5, AREHICBITL2HEAETT, 2028 ETHHREBHENWIC 52Kl &N,
o~y MIREERZRL., TORIPEEMZ, FANESE OEEZRLTHY
Do ZNEY5ODHEARIIb - L HEEEEXTNDHLEEDLNIRVWRY MV EFHOR
HERIT, RELEERBEKD Na RETH- o2, MO TRBLIMOBIEEESS Mg B
EE. Ca JRBE, MLLE, pH, REKD pH, Ca RE. Mg BELR O MDBEN-TZ, Hh
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LOMBETRT AR M OFEIE, RETEOBHEMEEIERE (Ca, Mg, Na) L EXEHEE
NIt EOEOHFMERL, RETBEORLEL pH, REKOEERE (Ca,Mg,Na) & pH
B, TEETEHOEDFMEZR L, RETEOAEHEELEEERFEDOSS MO
EXRZNECE RV, FEIXTEE TBMOADOFRICHOTHNS, MbEoz &
b, SODHMARON LRI RE LEELEX TV HIREBEER L., RELBOBELRMEEE
B EE (Ca, Mg, Na) & RJEK DEIRIREE (Ca, Mg, Na) LHERI SN D,

2. 94V NIk MRE -

1) fl4E

IR O R RIS 2 V8 O O T Tik, IR HBRPREFICEP->TELE
3 O mBOEWERORICH O RBEEOEBEIRED bivz, EEREORRE. 71k
St/ FEOER 3 OEOFHENLORHBERII4 TETH o, Table. 51371
VRS NOBAERTH LN, FREKIXFEEH? HBFEFRIIZHT CTEICESTH
5, AR END LI SBEFREICAE D> THEMEY R BT 2B F IR TE
5, MEOFEMRNO A T8 NIFHR LY [ ~VD 4 RIZKR Gy &NTz, FHEE
DEEPLBIZ1I 2MmETOFEX1I~1 2006251 RKEFIINNF, FyvrFkPavuy
FX, UIIRIMBMEBEETEIARAF—F = R a UV FXERE THoT, 12~14m
ETOFERLI3E14A4DPORDIAIREFAXXA, 7anVABREETEILA XA —7an)
AHETH-oT7, 14~1 6MmETOFERX15~1 6 00RDIMXIIYF ¥ IFXnENY
FYFFHEETHoTZ, 16~30mETOFER1LIT7T~3006RA3IVRIZLAUXT
YA BAVHE, YV BUTAIBEBET DB TFAN— e AV EHEThH -T2,
Fig. 3 1% Shannon-Wiener I X 2 B HHWEOBERERB LR L2/ 57 7 Th D, EEHK
MEARBOIITIM O L A F —F Sv B q 7Y F FRETES . WRARHOTY Y7 A
Nt AV EEEZA»> TEL Ro TN 2 Bbhb,

2). TR

Table. 6 34 HTH X ORE HHEOLEMME R LR TH D, FigdidIA L FTres
hEICRIT 25 LESHEE OBLERLES T 7 Th s, BRMEIEERE (Na, Mg, K) .
EERE, ESENEIMIETE<. BERREBTES Rot, #io, HEBRAE.
FHEDEREIFIE TES., BEFEHTES Rol, pH BFFR1 3~1 7THETRED
ot '



Table. 7 (ZEEHY (% HE) & HBLEHEOHBEEZ R LERTH D, YT, F¥v
FOguYFE, 733 RV IIEBREEERE Mg, Na, K) | EEMAME, EXEEE LAY
RERDHY, HEBRAER AEYEERLBOACHEBEND T, BTLFTUXFT YA,
LAVY, 2B UTA D E Vo RRICRE SN DEHIIBERMEERIRE (Mg, Na, K) . HE
pafiEE, BREGHEELROVACHENRD Y, HEBRARLBVWECHBRH T2, £
A XARYF ¥ FFICRKRENDHERIL. pH LIROVIEDCHBENRH -T2,

Fig.b BIEHEORBREL T O OB LHENBRVLEREEROI A T8 b
FOBERLET T 7 THD, VATIRREIND AT —F < NV a vV Tk
ORI EBMEERE Mg, Na, K) | 3EEMATE, ERCHEELRVEBZTLINLOE
DENE ZAILDHREBELTNWDZ Elbholk, BB TFAHIREREShL =Y
%y?4ﬁ~t%Vﬁﬁ%ﬁﬁﬁﬁﬁﬁ%ﬁmwmm‘ﬁ%ﬁﬁg\%ﬁﬁ%gkﬁmﬁ
OHBEEZRLINLDEDENE ZAICOREFTLTNDZ ERbhoTe, £, 4 XA
KRBENDA XA =7 N ) A BESLYF YT FIRREND Y F YT FHEOED X
pH&%wmwm%%%bpmﬁ%<h@%ﬁ?ﬁ%é%%héiﬁtwaﬁﬁ\Kﬁﬁxﬁ
HEAAfE, ERGEERBVENOBEVESNLEDLIBITHICET LTS ZERbiro
720

V. 222

1. FTEXRE

FRERAEORR., HEH 1 ~3 oA S oOREAER ST bk, AETIEIX
dF B, AXAYBE 1 BREEL L H oD THMEEBIZTERVES, KFEEM#MOT 2
UIUH, FFXRY VBB A, VERAS AYIYYV, AravIv, ¥FYF
ERECEIEECHET 52 b, b (1996) 10 % 5 X< ¥ —F ¥ I X L7 B A
BTBb0EEZLND, HAIN)IZEDEXTHY—F ¥ IXIATHERRT MY
VU—F X IXI S BEIERBEBROBHEE L ShTWD, E-AREMO I RO,
MO (196 ICE DT F AT LY T YT X, GEIC Lo TAVE LAVF X NEEST HX
THY—ARIRIATBHEBEIRET IO LEEZ N, Ny FRETERBICNYV
¥, YFHAEBEARBIZ/VUYX, mPFTEVY, EABIZI Y, Y~ RIEBY~A,
EAVERNBEETDHZ LD, HEWQBDIZL DN ) X—AT )WY ¥ ABEICRET
2b0LEBZX LN, AUFRAFEIIARBREIC—RICR D5 B BRI HUR O H A H IR
LM ERICT D, BHERIICILA VT RS, 3 VOBEEREVEN, IVH VT, I



ZARFOHRBELHDZENDTHEQBDICL DIV H VT —I X N7 P L BERER
BROAF -3 VEOBRE L OFRNEELE X,

CCADHKRENORBHBOBMRMEEREBE, REKOEERELHIVITEEMEEL
HEBRABEOEHEIL L > T ODHEATRNFEEL TWVDI I EFRALMNIR o, Fig.6
FXCCADHERNPORLVEEL SNRB I ERBKOBEERE L FHEROBREZE
KR LERTHD, TORLY ., REBELEERBEAOMEEOBEEITRY., ERER
BENOERBRBRECANST, HravI VB ¥FXRY LB, 3B A/ *
RS LRSI LT B 2 b S5 iho fe, AL ) S ECRIB L0 BREERESREA
OEFERENREVOIX, SERAE SNV 7 FEIOTI S HARIC B U S ic e
waé:&m6\E@@ﬁ%i@ﬂbmﬁﬁﬁ%ﬁ&6®ﬁm&wwk%2%hko—
B AV XRBICHAT ray TR FFXRYVE 3 VEITRELROBRMIER
WEORBADHIBRENMEN DX, T LOREHNAKBEREOLBHFRICMAEL,
XA RROTNT NREBZ LT AN LOEBERBRIZLEAERNPLTIRRVNEE X
bz, EEHENICERBEROBMHEE SN TNWEIHrav ML FERY IBOR
BHEoBHRMEEEBESCRBAKOEBEREN I VAL VEVOIL, —RCBFROEREL
ML L HERILT D EVDhTWEDIL—ET 5, Lo TZOEEONHBERE
JiE., gYBEIRT L av I v BL VR TFXRYVEALERL TV DL EDbh
o BUFAFEIEARNIC I EBRFOERRR CCADKEN D bRETHOHR
MEBIVRNMEMIZHDZ ERREINTE, AVTFTRTEORBKOEBEREIHNO
. SERRE SN AV TF A SRR IO BOREKE L D2 TN D05 Tk
RONEEZT, —HFAVTAFRHORRE HBOBRESEREI NV ) B a VAL
DOHEEETH Y. SHRFILHTAD S OBEEOHB B HNIE NV ) FEALEBER
#ie L, KAMCEROHERRTNEI VRLINEITavF B FFXFRY B~
EBELTW HDEEXIOND,

2. 94 787 NRE

MAREL TBEABOBENLDLIA L M I v/ b EOTBBREOBEE IR > THEAEMRN
L THBZ ERALNCR T,

Fig. TIXZ A4V I 27 POMEHER CHH, RPOARMIT 1996 F7 A 1 B (K#)
DOF ROV DKL TH D, KBIDB OWRIFFHZILT A I 27 hOERLY 12.5
mBOA XA —7un] A FHEE TKRAENEF L,
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&Y, FA T N EOHEBEOHEE X OWEKOEEIZ L - Tl &
ZERTVDOTIRBNALHRISND, AR DO BRI E T — R OZHRMN
TEOBELVIELEEL, L bEEREL 1000 L& RoTNANLTHD,
Earle & Kershaw(1988)ix, #F& ® James Bay DIFFEMEBHIZI N T LB OEEBEE, 1=
B, BAKR, BEPEESLOEERERTHD LR, Antonia H.B.M. Wijte & (1996)
. MR CERREOCBEENMEBHBE OFROMEELEAIRVEERRREERT
bDLBNTND, E72 Tto(1978) 1, ALMFEEFMIFICR WV OB IEE & LT
NFEHE, FUo~FNVaUYTXERE UIINVERELTRL VD, BEHL
AREHICBO TS, WA EELIRAKOKMESORKIC L > T, FDE A HIEE i

2y o THBEL RS, BICERMEEERECAENEL, ZORBITH > THAENE
ELTWDbDEBbid, Bastow Wilson & (1996) ik, /KNI BHIIC IV 5RO
THRF L TREBAPSEOMBEMEZ TR TE D LBRITND, AFEMH CIIERMEEE
BEORWVAATIZIEL ANF, FUe RVa v FE, vIIRY LVokfitEEsr o
EHLPEEFETET, TORRFTLBOBEIRE DR ol bBEX BN D, HIEBEF
RER TR HEEN D ICEVBERMEEERESMET L, M2 v ho%<
OHEBPBRAEET D OBEREDERL RoT e EXDND,

3. WX OBRGEERIZ L DEZHEBEONBED T

[The Canadian Wetland Classification System] (National Wetland Working Group &
Canada Committee On‘Ecological Land Classification 1988) T, BREZHEAER L UE
B LMD D bog, fen, marsh, swamp 3 LT} shallow water @ 520 class IZKFIL
T, Table.8 %, % class OFRIELHP LORBADLEREEZR LR THS,
Table.9 %, FZHI1 ~ 3 OAMATORE HHB L URBADILEHES R LERTH
%, [The Canadian Wetland Classification System] DFEMEZRKFEHIZEAT S &,
HrayZ e s FXRYVEFIAITEPESL TV L, BREP I X7k
Ry ATRROIBEICHEB L TVDZ &, BENBEREEROZ LVWRELETHSH S
ERENLIARL bog class DBFRTHDH L Bbd, IVEFIVOFEERFT NI &
75 fen class DR LEX SN D, KRBT L RBKOEENHBHZ LN L3
AATELESFETDH L725 fen class & bog class DRREMEEL bEX LD,
AN RBEIAY ) ERXFHEOBABEEL TS S & BREBPATRRPOIRD
TEREMPD swamp class D/ THDHLEZbND, LvL, RELHEERBEKTOE
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FEIZOWNWTIE, —RIZE b D swamp class DEL VKL<, fen class & 5\ bog class
WEV, AVFRAFREIRFEOHEERE N L, BREBATRBERPDRDZE, KD
pH BB &2 Bh b HTE R fen class DB EEZEX DNHN, RETWLERBAKTO
ERIZOWTITEEHE A fen class H DT bog class [TV, FAEMA DT A L FT
¥ FNTRABWO I ANF—F Vv RV a UV FXEETIREOTHOZLELZ T TVD
Z L mb marsh class OBEEE X BN, BEFREBOZS B TA I — AV FFHEEI
72> T fen class DIBFICELL T2 TWNDH b D EBDND,

Fig.8 A FXFDBESEAEREEXNIIRLEZRKTHY, NHPZESHEBROLRE
B, WEAARMEBEZRL T, SEFEELZESMBE TR, HELRBIEDLH LW
FEA L OBERBGERED DI, RBFEIIHEAE LM SN OO class ICHEE T,
Uin LREH8 L RBADILEREOE N HIX, AR TRD bMiciE & A L ORERD,
bog ®HBVITEFKER fen OFIRICHY . TNRESHEROKFHEEERIOND, E,
B5AEEOLHIRIERBOTICAILRE ERATE Y, 2 O TRKIC HEL SR
LT 2H8EBH LIz,

LR

B2 A B FUT YRS I R P ET O BRI E L7 E A 3168ha O - BEBFRZ EMAE L
LBETHD, ERBEZRN DN OW OHERARIE R, BEMZEVHLT
W5, BEAEADHA, BEREA L FRCTHBECKREICREIA TV EELLN
%, AR, EERESABRICBO CEMBEE OREMER., JeRTE L RBAKOHELE
PR L, EAELNHBE L OBRERELNCT L Z L2 BTN, SbIIAT
¥ OWFEHBERICHEN, BERBREOME ST 2R AT,

e FRIE R HIE R X OB AR IR 351 A FRERAEORK R, AMAEHICK T HiEE
BEORERNOAT v ay I VB FFERT VR, a VB AV RE AU RTE
DEDTHT b, HEA L STHBEE ORBRENF O . Canonical Correspondence
Analysis(CCA) A LR, BRIBOBZE@ERIEEERE, ER-EE, A
WE., pH., A E R, HEERAR)L RBAKOLERHGERRE. pHOHEEIZHRY, &
EERBENOERBLRREICMI-T, Fravi a8, ¥FXRYy I a8
V) RBNRGARILLTNWD Z EBGhote, AUT AT EROBECHDLT. KB
KOIEHERFIZ NaMg BENE W L HBORIKOEEE T HICRIIToHD L
Z2 bz,
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BN OFEmAN»S 1.8km HHRICBITETA VIS NREOHKR, 74 T 087
N OWEA T ZEOREBE? D, FHREE» DBFEFRBIZE P> TINFT—F v FVavy
FEXBEE, A XA —7unYAHE, YFYFIHE =/ BT A D— e AV FTHED

IR &N, BEREIFEH RS, BEPRECA»- TES ko, TS5
FoRE, BRMEERE (oM K) | HEMTE, BRERELILECH< . WET
RIFIZ [ 5o TEL R0z, KO B OMEIEEORIIDKALNSA XA —7 oy A FEEE
TERETBZ DD, BIOEKOEEZ L > CTEREEEREOAENET, WRWHT
BYAF, FUe FVayY TR, 2N Lo ARy LEE TET, BES
R TIREATIN D HEEN D ICEVBEREEERENMET L. IHREECE NS < OESD N
HELTWDI b0 LEDID,

B F X OBRSBEERCE > CHERBEMOSEEITO & HEHICIT 2y T
B, ZFXRT A 3 VAT bog class, N/ AT swamp class, ATFTRAFEGE
fen class &5, ETIA VI8 MREMO U AT —F < NV a UV FFHE
i% marsh class &80, =BT A I —b AV FHEIZAEDP> T fen class KHBTLT
W<, L LEBoOZEEZ., WTNOREMICE N TS bog class HDHWVITEEER
fen class OHIEFIZHY . BEMBFROBE ThHoT, £z, BREBEOFITKLKEN
FEL, ZOBTHEOBLZEENRMICEMT 2/ E L R oNn,

HEE
FBFEEIT S CHi 0., LEERTITESRMRE Y ¥ — L 0 2R RE O E 1k
e, EREHCOBECEL, Aty 2 —0BRA MRS AS I UHBMBOE S A
I RATEEZBHOWEEWE, OO ZEEE ZEBICR L, DLW L
=7,

2% 3CHR
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Table. 1 Domain-Krajina o4k i

WERER HE

VEKE 51 %R BOERE S5 5,
BRI, 1 %L 2 %R EOERE &5 5.
ERMIELH, 2% L 3%REOERE S,
Bk, 3%BLL 5 %RBEDERE LD 5,
5%LL 1 0 %kEDEMEE E5 5,

1 0%BLE 2 0%k BOEHEE LD 5,

2 0%ML 3 3%KBEOERE LD,
33%LES0%KREOEEELND DB,
50%LET7 5%RBOEME LD 5.
715%LET00%XREOMIBEBLLD B,

100 %DERE 55 5,

COWOONOOTS WN = <+

-t




Table. 2

A 1 ~ 3 DHELE R

18711711 66667 1211177777 1111555655566556606¢6¢6
Plot No. 678907281613246897056078912453903456970812453512134
L3 N aB— —iH R — WE nIEE — LA B
s A

11§ 750n€39(C)
2 1% ®)

3 3299 4Ah)° 3(B)
4 3271 Jsp. 0)
S I 1)

6 /aree(C)
1394 @B

8 1yy9%" (B)

9 ¥ ¥ (C)
10 4" ¥1932@B)
11 A 3 fsp. (D)
12 2rEE(0)

13 755" (C)
14 58§ 9 (0)
15 " 4720
16 3%(C)

17 #% 807 B)
18 falf2y" )
19 915" 2 (C)
20 nv/4(B)
21 a5 N
22 398 €)
23 tMEr (©)
24 w03 21940)
25 A8 (0)
26 32231 (C)
21 W7 1A (O)
28 ¥9%° $39(0)
29 Han a9y’ (C)
30 {270 %2 (C)
31 1779187 (O
32 I Yer (B)
33 /9925 (C)
34 Hmr (©)
35 {4sp. 2(C)
36 1Y W)
37 a1y 935 (C)
38 $)sp. (C)

39 39 1%4(0)
40 177 h537(C)
41 7598 (B)

42 i (C)

43 WM (0)
44 156 97 sp. (C)
45 92 A3 (C)

+21222223+3322+322123+13 0011101 -1++r++24412+44313
~+21334331-1+-+--11363322--++-47644-+---1+31--.-1-"
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Table.4 CCA®2#OEHELE 2 #ERIRERDHEMR

#h | l 0
e | | 0.749 0.553
(Eigenvalue)

-G & DIAMN 0.976 0.947

(Species-environment correlation)

BOIL5DEDHBAK 13.2 9.8
(Percentage variance of species data)

MIRER & DEM
(Intra-set correlation)
RWLIR
HiLR 0.477 0.511
ARpan -0.214 -0.483
CEC -0.221 -0.403
Ca 0.683 -0.092
Mg 0.704 0.030
K 0.109 0.186
Na _ 0.737 0.170
BS ' 0.376 0.207
pH 0.574 0.280
EC 0.729 0.019
AWK
Ca : 0.433 0.361
Mg 0.446 0.453
K -0.137 -0.074
Na 0.727 0.375
pH A 0.588 0.317

] 0.240 -0.145
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Table.5 SZth 4 O LIRILEEAEE

CEC Ca Mg K Na 8S EC ARY
Plot No. me/100g me/100g me/100g me/100g  me/100g % pH # mho/cm \

1 19.33 1.02 19.91 2.05 61.33 436. 15 3.98 906. 5 22.94
2 '9.78 0. 54 10.04 1.59 .4 506. 67 4.86 401.0 5.69
3 12.10 -0.73 11.68. 1.79 34.36 401. 22 4.05 443.5 12.79
4 10. 21 0.64 11.85 2.03 42. 19 5585. 47 4.38 499.5 8.56
5 9.38 0.53 10. 04 2.16 39.15 553.23 4,36 540.5 8.39
6 12.75 1.24 24, 85 2.94 87.43 655. 97 4.40 1480.0 - 22.23
1 14.35 1.12 22.54 2.15 68. 29 655. 719 3.89 1305. 0 21,75
8 14.35 1.1 20.57 2.46 66.12 . 628.91 417 11495 23.00
9 21.96 1.28 22.81 2.13 69. 60 439.27 4.98  1190.0 28.170
10 14.35 0.91 17. 36 2. 414 59. 59 559. 35 4.49 9i4.5 11.21
11 13.75 0.82 12.01 1.67 34. 80 358. 46 5.54 340.0 15.59
12 13.75 0.74 10. 86 1.45 33.93 341,51 5.55 369.5 17.35
13 19.33 0.91 14. 48 1.31 38.28 284 41 5.40 481.5 20.18
14 23.91 1.05 10.83  0.99 8.18 .86.75 6.54 92.8 24.04
15 14.35 0.9 8. 06 0.63 4.18 96. 05 6.74 81.1 20. 01
16 17.75 1.20 6.25 0. 62 3.22 63. 59 6.32 31.8 28.33
17 24.95 1.58 9.05 1.09 3.18 59. 69 5.83 “14.0 38.10
18 20. 17 1.26 6.58 0. 96 2.04 53.74 5.51 23.2 32.96
19 18.53 0.49 1.93 0.70 1.65 25.13 5.31 17.5 29. 83
20 20. 17 0.79 1.86 0.74 1.74 25.47 5.39 10.7 33.37
21 14.35 0.58 1.17 0.53 1.65 21.39 5.52 10.0 23.56
22 21;05 0.80 1.93 0.76 1.70 24. 617 5.19 8.6 32.10
23 22.95 0.72 1.58 0.82 1.74 21.23 4.89 12.2 34.26
24 30. 87 0.96 1. 96 0.94 1.70 18.00 4.18 14.3 35.97
25 35.08 0.78 1.93 1.20 1.83 16. 37 4.74 16. 2 42.02
26 26.04 0.87 1. 66 0.82 1.70 19.39 4,96 18.8 37.84
21 22.92 0. 67 1.45 0.74 1.91 20.83 5.00 12.17 30. 63
28 30. 87 0. 61 .42 0.75 1.74 "14. 65 5.07 3.5 37.2%
29 24,95 0.95 1.7 0.91 .74 21.27 5. 05 13.3 41.08
30 33.62 1.08 2.25 1.19 2.04 19.53 5.07 13.5 4349
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Table.d HFHEERATIZHEITHIEEERORBLIIEERBKD
et EHER DIRERE

MR o TIE pH Ca Mg
®ELIR me/100g me/100g
 WRUEVEY 10 3.88 +0.24 7.34 £ 3.62 9.76 £1.63
M OvRY 10 4.47 =0.10 7.056 £ 5.94 7.58 +4.52
EPZiY] 10 4.43 x0.38 14.70 = 8.43 13.32 +5.91
VIES U 10 4.79 *+0.44 15.06 *11.45 8.46 x2.87
LA BY 10 4.65 +0.30 6.01 = 4.74 5.63 x=17.91
= @K ~ ppm ppm
 WEUS VLY 10 5.47 %£0.54 1.35 £0.83 0.71 +£0.14
4§ 9B 10 5.57 £0.62 1.60 +1.26 0.78 £0.31
EPZit) 10 5.95 £0.47 2.713 x=1.41 0.92 £0.24
NVyE Tt 10 6.39 =0.74 3.66 2. 89 1.20 £0.67
LY Ay BY 10 6.35 +0.47 4. 72 +2.21 1.57 £0.30
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