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Vegetation, micro-relief and peat stratigraphy of raised mire area at the south of Kirakotan-
zaki in Kushiro Mire, eastern Hokkaido. Hisako Tachibana (Asahikawa Campus, Hokkaido
University of Education, Asahikawa 070-8621, Japan), Masatoshi Sato (Department of Agro-
Environmental Science, Obihiro University of Agriculture and Veterinary Medicine, Obihiro
080-8555, Japan) and Hisashi Shinsho (Kushiro International Wetland Center, Kushiro
085-0018, Japan). Papers in Commemoration of Prof. Dr. Shigetoshi Okuda's Retirement:
Studies on the Vegetation of Alluvial Plains, 75-84, 2001.

Vegetation, micro-relief and peat stratigraphy were surveyed for raised mire area at the
south of Kirakotan-zaki in Kushiro Mire, eastern Hokkaido. The mire forms a slightly domed
shape,and shows characteristics of an ombrotrophic mire with the developed crest, rand and
lagg. The depth of peat layer is 4.8 m at the center of raised mire area, and about 2.5 m
at the north and south ends of the mire. The bottom of peat layer is composed of silt and
clay which originated from the river sediments. The vegetation data was analyzed by means
of TWINSPAN and DCA. The Sphagnum hummocks consisting of Ledum palustre var.
diversipilosum-Sphagnum fuscum community are mainly distributed on the crest of raised
mire area, and all over the rand widely. On the other hand, the distribution of other
hummock community-types, such as Ledum palustre var. diversipilosum-Dicranum sp.
community and Ledum palustre var. diversipilosum-Sphagnum magellanicum community, is
restricted on the lower part of the rand. Carex tenuifolia-Sphagnum fuscum community
occurs on the wallows, and fen vegetaion such as Myrica gale var. tomentosa-Carex
lasiocarpa var. occultans community and Carex lastocarpa var. occultans-Carex pseudocuraica
community occur on the lagg. Alnus japonica-Myrica gale var. tomentosa community and
Alnus japonica-Carex caespitosa community distribute widely around raised mire area. The
first dimensional scores of DCA are explained by the margin-center graduation of the mire,
the second and third ones by the ground water level. Disturbed vegetation caused by impact
of Sika deer is frequently found in the mire.

Key word:micro-relief, peat stratigraphy, mire vegetation, Sphagnum hummock, Sphagnum
Juscum, impact of Sika deer.
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Fig. 1. Map showing the location of Kirakotan-
zaki in Kushiro Mire and area studied.

IR & 2 o BIMEREC R EoBIRAT Y s
YFa R KFAHOETFEELE DS { O - Y ER
L, 19524Fici3@E o —#65,01 1ha »EEERKES
iz, 1969 F I EREEBRERIEEIh TS, 3
5219804 IT13 T &V — VKB SHEIC, 19874
R R MBS & 26,861ha PEZAEE &
b, 205 b24% B FFIEHENE U ORERFESh
TwW3, —HT, EEORIENRE O LA HOERD
KA SAE DB & - TIRBEE BRI A5
ZoTBY, BE, BERLOLDDABEFECHEL L
BN E OB IED ST D (Fl, 1975; 88
BAR#ER, 1993; #HHE, 1997/98).

AFEOREMTH 5 X529 VIFHEOERERER
i, AZBNEFVTY AL oCHEBEL, HXK%
Ny FRICEER—AREEZELTCWS (®1), ¥
2y VIRDOEE, GBS HABERBEAEZERET S Y
AT FANBERLTE S as VIBEETFILT Y F
AMNZERL T3, SEEREZEIBHCTVE NV
FMHBFACIRSF ATV FA), ETEY AN FA
M, 2L TEMTRAZELD/NOEMIGEEL, RO
B & B HKRICEAINEEOEE2Z I Tns, Ly
L, RECEBRERIZ I & OIKOEENEET
iy, SEEFROERKIEN45ha BE T, BRKE
BHTE900m, RAEREFEILICHE00mTH 5.

2. 75 ik

2—1. AEIRORE EFAREE

IRE DR L SRR 2 DN OEEL IR T 37
DIABRDHBERE L. 94 v 1 ZBED IR0
a2 B REY » TRERIICEIIL Tw B Ay X5
AMEHRE LT 3BT, EE2 58 FEI300m, 7
FHEN500m, £E800mTHb. I v 2T 4 1
DOFE» SWE0mM S 2EE E L, d5MI200m, B
H1Ei2300m, £E500mTHh, zhEh, v/ X5
KhEKEE LK, 9423194 1 OW2004 5%
AL L, EFEAMI200m, BEEFEIZ370m, 2F
570mTH b, 542 LA Nv ) XERMERA
Ll 94241354 30S100mMEs 5EeEs
M 350mDERT, AR Y 7 27 F ¥ oAk
AT a o BEECET S BEEROMME I >V T
B~ b var (L8256, &HREE) 2HVwTSA v
4 2B FRBORES D S 10mB I HIRE O /KERE
24T, HTZRTEIR % 1ERL L 72,
BREBOFAEIZSA V1 LI94V30EXT A
(W200m, SOm) #&EEEL, 54 v»5100miE
BICH5HAEEY, E— by TS -2 B TEIHER



Moyl FEFHETAESETR-Y v IR Tk
BHL 72RO B % 50t L 7218, %E» 550cm
BEXEIS cm OB E2UOED, 3 IVEICRE
LTERZICRLFD, BEBEEIC K> TEEYES
HERBEL.

BAERBE ISR -> TEEOMEBEEIZS 1 v D
MEFIIOmOFHEICAERX %2 5 vV LICREL, HEEK
B Ko TiTo/., BB I> TR ENLEELES
125 LB O S & B Br.-BL % (Braun-
Blanquet, 1964;Mueller-Dombois & Ellenberg, 1974)
&k o TEHET L, Rk BEERIEER LY S (RS1E)
FREL. FAEEMREIEABEECE Inxlm, &R
HETRS5mx5m, @ABEETIIOMxI0mEEARL
Lie, ¥ 3 XI5 NV EY ZOH A4 ARLE S HEIC
EUCEIgRL 2.

2—-2. BEROBELEEBEORENR

BHFAE /RO N 107TEOEEREE 2 BE L C
RREERL, HEOFEEMZT -/, BB LD
B ERE T — 2 2 F w7z TWINSPAN (Hill, 1979)

0
WS00) W400  W300  W200  W100 0 E100  E200 E300
Distance (m)

b) Line2

140
A]zo: S5°H «— H — N§'E
5100 A

~

- o]
% 601 1 L2
‘s 40 BH On
- 20:
VMU —— S —
$400  S300 S200 100 O NIOO  N200 N300  N4OO

Distance (m)

c) Line 3
140
1201 S20°E « SH — N2O' W
EIGU:
80
= 60 T L3
o ] on
5 40 BH
T 20

$400  $300 S200 S100 g NI0O  N200 N300  N40O
Distance (m)

Fig. 2. Micro-relief of mire surface along Lines
1, 2and 3.
SH : surface of hummocks, BH:base of
hummocks.
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Fig. 3. Peat stratigraphies of Lines 1 and 3.
Organic matter; B:1~20%, #&:21~
40%, B:41~60%, BE:61~80%, H:
81~100%.
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Table 1. Synthesis table of mire vegetation of Kirakotan-zaki in Kushiro Mire.

Community-types ; 1 : Carex tenuifolia-Sphagnum fuscum comm., 2:Ledum palustre var. diversipilosum-

Sphagnum fuscum comm., 3: Ledum palustrevar. diversipilosum-Dicranum sp. comm., 4:Ledum palustre
var. diversiptlosum-Sphagnum magellanicum comm., 5: Alnus japonica-Myrica gale var. tomentosa comm.,
7 : Myrica gale var. occultans

6 : Alnus japonica-Carex caespitosa comm., tomentosa-Carex lasiocarpa var.

comm., 8: Carex lasiocarpa var. occultans-Carex pseudocuraice comm.
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Roman numerals mean constancy values ;r: <5%, [ :6-20%, 11:21-40%, I:41-60%, IV:61-80%, V:
81-100%. Arabic numerals indicate the range of dominance.
Community-types 1 2 3 4 5 & 7 8
Stand groups ° all al2 a2l 222 b11 b12 b21 b22
.. |Number of stands 8 37 27 8 10 3 4 10
§ f’é Mean height of hummock (cm) 45 50 44 35 - — - -
£ | 2 |Mean vegetation height (cm) 33 19 61 41 164 567 103 102
£ | & [Mean vegetation cover %)  Herb layer 86 85 93 87 86 80 95 89
f-;. g. Moss layer 29 70 31 34 24 - 9 0.1
Mean number of species 10 12 12 16 14 21 12 11
A | 38| Dicranum sp. SryRAl B r {+) o (+-3)
18| Polytrichum formosum FARFL Y r (#)
77| Calypogeia sp.1 VR RXA T FO~H1 1 (1)
29| Sphagnum kushiroense iKX=ty 1)
87\ Sphagnum subsecundum LHIIR=A Y I ()
B | 26]Callicladium haldanianum 7y 1 (D
64} Vaccinium microcarpum EAY Nk EE 1 (#) I (+—-2)
17| Dicranum nipponense AA Ry 1 (+) r (4 T (#)
9| Sphagnum rubellum XA r {4+
40| Sphagnum nemoreum RENIKA Y r
62| Andromeda polifolia EAL ;s 1 (9
33| Vitis idaea var. minor TR I (1—-2)
23| Mylia anomala Frgyaad i B o I+
50| Dicranum elatum FHyRA Yy m (+—3) 1 (4
58| Cladonia rangiferina bava-1d N (+-5) | 1 (1)
25| Empetrum nigrum var. japonicum Hraysw N 4 |1 4|1 @
44|Sphagnum fuscum FyIXA Yy N (+=3) |V (+=5) [ 1 (® 1 (3
80| Drosera rotundifolia YRy N (+=1D | 1 (+—-2) I (+)
C | 21|Sphagnum palustre AAIATY I +=D ]I (+—1 [ 1 (+-2) T (1)
8| Carex tenuifolia AR RAY V-8 |1 r (® N (+-3)
39| Polytrichum juniperinum REd V-2V #=5 |0 =8| VE-D]I1H
72| Carex middendorffii RaLgRY N{-3 | V&40 =2 |V -1 1)
89| Eriophorum vaginatum TERY TP =D |V -4 | N =3} ()
D | 5{Ledum palustre var. diversipilosum PP V=D |V (O~5) |V &8 |V (+-3) | N (+-2)
73| Chamaedaphne calyculata R LAY V=2 | VE-D IV -2V =3 |1+ 3 (+=1) I ()
79| Sphagnum magellanicum LG H ISy @0 |8 =30 +-3) |8 =4 |1 (+-2) 1 (2)
19| Aulacomnium palustre AAeEdy (=2 |0 (+=1) | NV (+=2) | V (+=D | I (# 2 (4
84| Trientalis europaea var. arctica EV RSV r (+ I+ Vo (+=1) | 0 () 1 {+)
53| Sanguisorba tenuifolia var, alba FHB I UL EIT I+ I (+) N (+)
L | 83|Myrica gale var. tomentosa YFY ¥ NE=3 [V E=3 |V HEH|VE-HIV E+-4 4 (-4 [ 1 (@
43| Cal; tis stricta var. leolata F e MR N (=3 |V (+=4) [V #=4) |V +=3) |V (+-2) 4 (1) V (+—3)
42} Pleurozium schrebers SF oAl I =1 | 0 (+=8) | T (+—2) 1 () 2 (+—1)
71| Calypogeia sp.2 UE XL Bo—H2 I (# r (# 1 (#
F 1} Sphagnum flexuosum TAEYIAIY 1 (2 r {#) I (+-5) 1 (+—1)
28| Sphagnum imbricatum DY JNIRA Y 1 (+—4) r (1) 0 (+=4) | I (&
3| Epilobium fauriei EAT HF r {4 I (+) 1 ()
31|Solidago virga-aurea var. leiocarpa aHR¥EY I (+) o (+) 1 (»
55| Thelypteris nipponica =yays ¥ I (b1 | B (3=5) | I (+=3) | I (+=5) | 2 (1—4)
G 7| Equisetum palustre ARRFF NG I (#} V=2 | T =2 |V =D 1 (D 3 (+—2) 1 ()
66|Sphagnum fimbriatum EARR =Y I (+=1 |0 (=8 | 0 (1-5) | I (+—-4) 1 (1)
57| Hydrangea paniculata IYx r (4 I (+—4) 1+ 1 (#
30| Lonicera caerulea var. amphyllocalyx LAY ARARY T P =D | (+=2) | T (#) NV (=D |2® I (#)
59| Alnus japonica NI T (+—4) | T (+~4) | I (3~4) [ 3 (4—B) | 1(D
8| Calamagrostis langsdortfii AT )X W (-5 | I (+ V (+—4) | 3 (1—3) 1 (+—2)
85| Osmunda cinnamomea var. fokiensis PR vA r (4 I G+=2] 1 1 (3
54| Mnium laevinerve FAFavFoAy r (¥ I ¥
H | 88| Phragmites australis E% M- [06E-DIV -3 @25 |3 0~3 m (1-5)
47| Vaceinium oxycoceus VN EE ro(#) T =311 2 (-2
41{Hosta rectifolia FFHRTY 1 {» 1+
90| Sphagnum subfulvum TFIRA Y 1 (#) 1 (2 1D
36| Eriophorum gracile RRY 1 (2 1(2)
51| Stellaria longifolia FHRY ALY r (2) 1 (¥
1 | 46|Impatiens textor POFES I (+) I+ 3 (+=~1) |3 (+~1) 1 (2)
65|Scutellaria dependens EAPIF 1+ 1 (9 1+
11} Lycopus uniflorus =/ 1 (H 1 (%) 1 (+)
68! Spiraea salicifolia B S I (+=1) | 8 (+—1
76| Polygonum thunbergii RIS [ (# 2 (+~1
67| Climacium dendroides ba=12%4 I+ 1+
14| Gentiana triflora var. japonica =YY 1+
24| Carex caespitosa HTAY 2 (-3
60| Calla palustris EANAY 2(4~5)
13| Athyrium brevifrons T/ A 2G-1
15| Caltha palustris var. enkoso a2 bl 2
70{ Galium trifidum var. brevipedunculatum EVAVED RSN 2
86| Carex Iynghyer YIARY 1 (4
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16| Carex rhynchophysa AADYAY
20| Solanum megacarpum A AR SRy
82| Fraxinus mandshurica YFYE
J | 78] Carex Iasiocarpa var. occultans HIFRY
75| Equisetum fluviatile XK
61| Thelypteris palustris |57
84| Lishimachia thyrsiflora YIFFEII A
37| Lobelia sessilifolia YU¥Fay
10{Stachys japonica var. villosa /AR
22| Moehringia lateriflora AAY<T A=
2| Rubia jesoensis TARLT T
4| Polygonum sieboldit TERIVFXIH
271 Lysimachia vulgaris var. davurica VoA it
49| Cicuta virosa FoEY
35| Actinostemma lobatum EE ¥
52{ Polygonum hastato-sagittatum FHGFRIHT
48| Carex pseudocuraica INRY
56| Spiranthes sinensis FPsF
63| Lycopus maackianus | =453

1 (¥
1 ()
1 (+)
1 (+4=5) | T (+=5) | N (+~5) [ 2G+—4) 4 (8-6) | V (4-5)
ro(H 1+ I (D 2(-3 |3 +-2 | V (+-1
I (=1 | (=4 | 0 -3 |2 G~ 1 (@ vV (+—2)
r(# 1 (¥ 2() 2 W (+)
I CD] I (» B (+=1
I () 3 (9 1 (# I )
I I ()
1M 0 {(+~1)
1 (D m (4
1
2(+—1) 2() v (
26 o (
2(-2)
I (1—4)
I (¥
1D
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Fig. 6. Profiles of micro-relief of mire surface

and distribution of plant communities
along Lines 1 and 3.
Community-types; A:Ledum palustre var.
diversipilosum-Sphagnum fuscum comm.,
B: Ledum palustre var. diversipilosum-
Dicranum sp. comm. and Ledum palustre
var. diversipilosum-Sphagnum magel-
lanicum comm., C: Carex tenuifolia-
Sphagnum fuscum comm., D: Myrica
gale var. tomentosa-Carex lasiocarpa
var. occultans comm., E:Carex lasiocarpa
var. occultans-Carex pseudocuraica comm.,
Fa: Alnus japonica-Myrica gale var.
tomentosa comm., Fb: Alnus japonica-
Carex caespitosa comm.
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O L.palustre v. diversipilosum-Sph. fuscum comm.

@ Carex tenuifolia-Sph. fuscum comm.

A L. palustre v. diversipilosum-Dicranum sp. comm.
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0 Ajaponica-M. gale v. tomentosa comm.

B A. japonica-C. caespitosa comm.

< M. gale v. tomentosa- C. lasiocarpa v. occultans comm,
@ C lasiocarpa v. occultans-C. pseudocuraica comm.

Fig. 7. Ordination by detrended correspondence analysis (DCA) of 107 stands of raised mire area of Kirakotan-zaki.
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