Naturalistae, no. 10: 1-18 (2006)

5 il 3L

Pollen analytical studies on moss-polsters from mires in the subarctic and subalpine environment of
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Hokkaido, Japan

- Is it possible to demarcate woodlands and meadows based on the pollen spectra ? -

Yoshimune Morita', Chiho Sekiguchi?, Hiroo Nasu®and Arata Momohara*

Abstruct : Pollen spectra obtained from Sphagnum-polster samples collected at the three mires in
Hokkaido are compared and discussed in reference to the vegetation surrounding the respective mires.
Pollen spectra from the Yururi-toh mire, which is in an unforested island 3 km off the Nemuro Penin-
sula, are characterized by low percentages of total tree pollen. Transported pollen from the southern
part of South Hokkaido accounted for an average of 20% of tree pollen. Approximately 50% of the
transported pollen was from the outer parts of Hokkaido. The percentages of total tree pollen from
the Ochiishi mire, which is surrounded by Picea glehnii mire forest at Cape Ochiishi 7 km from the
Yururi-toh island, show a value higher than those of the Yururi-toh mire. The ratios of long-distance
transported pollen were almost the same as that observed at the Yururi-toh mire. The Ukishima mire,
which is located in subalpine coniferous forest zone, show the highest percentages of the total tree
pollen among 3 mires. Albeit wind is believed to be an ineffective carrier of Larix pollen, whose pol-
len was identified at 90% of the sites in the Yururi-toh mire, 76% of the sites in the Ochiishi mire,
and 60% of the sites in the Ukishima mire. When the sampling site is within an unforested area, the
percentages of total tree pollen tend to show a low value, the long-distance transported pollen indicate
arather high ratio, and the fluctuation in the percentage of each tree pollen does not vary much in one.
If the percentages of long-distance transported pollen and the fluctuation in the percentage of each tree
pollen in one basin can be estimated, then it may be possible to demarcate woodlands and meadows
based on the pollen spectra.
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Figure-1 Outline map of Hokkaido showing the location of study sites.
(1:25,000 based on the topographic map of “Ochiishi,” “Cape Ochiishi,” and “Teshio-

dake,” Geographical Survey Institute of Japan)
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Figure-2 View of the Yururi-toh mire
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Figure-3 The Ochiishi mire
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Figure-4 The Ukishima mire
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Table-1 Location of study sites based on the global positioning system.
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Table-2

* Non-native to Hokkaido

Yururi-toh mire (n=20)

*#% Native from the southern part of Hokkaido to Honshu

Minimum, maximum, and average pollen percentages for selected taxa in Yururi-toh, Ochiishi, and Ukishima mires.

max. min mean max. min mean
Pinus subgen. Diploxylon ** 14 5 10 [Salix 2 0 1>
Pinus subgen. Haploxylon 2 1> 1 |Myrica 1> 0 1>
Abies 10 1 5 |Corylus 2 0 1
Picea 13 2 6 |Alnus 6 1 3
Larix * 2 0 1 |Alnaster 4 1 2
Cryptomeria * 20 4 8 |Ericaceae 51 0 12
Pterocarya ** 1 0 1> |Fraxinus 1 0 1>
Juglans 3 0 1 [Gramineae 54 5 21
Betula 46 26 38 |Cyperaceae 73 15 40
Carpinus tschonoskii type * 0 0 1> | Lysichiton 1 0 1>
other Carpinus+Ostrya 5 2 3 |Rumex 1 0 1>
Fagus crenata type ** 2 0 1 |Chenopodiaceac+Amaranthaceae 1 0 1>
F japonica type * 1> 0 1> Sanguisorba 38 1 8
Quercus 28 15 20 |other Rosaceae 2 0 1>
Cyclobalanopsis * 1 0 1 |Umbelliferae 3 0 1
Castanea+Castanopsis 1 0 1> | Plantago lanceolata 1> 0 1>
Ulmus 7 1 4 |other Plantago 2 0 1>
Zelkova * 1 0 1> |Gentiana 2 0 1>
Acer 1 0 1> | Artemisia 12 2 4
Trees 49 17 31 |other Carduoideae 21 1> 3
Shrubs 37 3 11 |Cichorioideae 2 0 1>
Herbs 71 25 52 |1-lete type FS 10 1> 2
Ferns 8 1> 2 |Lycopodium serratum type 1 0 1>
Unknown 7 1 4 |other Lycopodium 1 0 1>
Sphagnum 403 1> 33 |Osmundaceae 1 0 1>
Ochiishi mire (n=29)

max. min. mean max. min. mean
Pinus subgen. Diploxylon ** 19 3 9 |Salix 2 0 1
Pinus subgen. Haploxylon 2 0 1 |Myrica 91 1 18
Abies 18 1 8 |Corylus 2 0 1
Picea 62 3 16 |Alnus 18 1> 6
Larix * 2 0 1 |Alnaster 4 1> 2
Cryptomeria * 21 3 10 |Ericaceae 54 0 4
Pterocarya ** 1 0 1> | Fraxinus 3 0 1
Juglans 2 0 1 |Gramineae 96 2 40
Betula 44 13 31 |Cyperaceae 49 1 14
Carpinus tschonoskii type * 1> 0 1> |Lysichiton 1> 0 1>
other Carpinus+Ostrya 6 0 3 |Rumex 1 0 1>
Fagus crenata type ** 2 0 1 |Chenopodiaceae+Amaranthaceae 1 0 1>
F. japonica type * 1> 0 1> |Sanguisorba 14 0 3
Quercus 23 6 15 |other Rosaceae 16 0 1
Cyclobalanopsis * 1 0 1> |Umbelliferae 3 0 1>
Castanea+Castanopsis 1 0 1> |Plantago lanceolata 1> 0 1>
Ulmus 6 1 3 |other Plantago 1 0 1>
Zelkova * 1 0 1> |Gentiana 1 0 1>
Acer 1 0 1> |Artemisia 11 1> 4
Trees 68 7 42 |other Carduoideae 4 0 1
Shrubs 89 2 19 |Cichorioideae 1 0 1>
Herbs 90 4 35 |1-lete type FS 10 1> 2
Ferns 3 1> 1 |Lycopodium serratum type 1> 0 1>
Unknown 6 1 3 |other Lycopodium 3 0 1>
Sphagnum 217 0 10 [Osmundaceae 2 0 1>
Ukishima mire (n=10)

max. min mean max. min. mean
Pinus subgen. Diploxylon ** 2 1> 1 |Salix 5 0 2
Pinus subgen. Haploxylon 1 0 1> |Myrica 0 0 0
Abies 5 1 3 |Corylus 2 0 1
Picea 15 1 5 |Alnus 15 3 9
Larix * 1 0 1> |Ainaster 24 4 12
Cryptomeria * 1> 0 1> |Ericaceae 7 0 1
Pterocarya ** 1 0 1> | Fraxinus 7 0 3
Juglans 2 1> 1 |Gramineae 28 2 10
Betula 84 54 68 |Cyperaceae 48 11 29
Carpinus tschonoskii type * 0 0 0 |Lysichiton 0 0 0
other Carpinus+Ostrya 3 1 2 |Rumex 2 0 1
Fagus crenata type ** 0 0 0 |Chenopodiaceaec+Amaranthaceae 2 0 1
F. japonica type * 0 0 0 |Sanguisorba 0 0 0
Quercus 20 7 15 |other Rosaceae 9 0 4
Cyclobalanopsis * 0 0 0 [Umbelliferae 1 0 1>
Castanea+Castanopsis 1> 0 1> | Plantago lanceolata 3 0 1>
Ulmus 8 2 4 |other Plantago 0 0 0
Zelkova * 1> 0 1> |Gentiana 10 0 2
Acer 1 0 1> | Artemisia 15 3 9
Trees 89 68 78 |other Carduoideae 1 0 1>
Shrubs 9 3 5 |Cichorioideae 0 0 0
Herbs 19 5 12 [1-lete type FS 5 0 2
Ferns 19 0 2 |Lycopodium serratum type 0 0 0
Unknown 3 2 2 |other Lycopodium 59 0 6
Sphagnum 3 0 1> |Osmundaceae 3 0 1
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Figure-5 Pollen diagram of selected taxa from Sphagnum-polsters of the Yururi-toh, Ochiishi, and Ukishima mires.
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ArtemisiaT®H Y, (87036 Salix, Corylus, Fraxinus,
other Rosaceae’s & Hhod 2 X b IR 3 E <, B
REDIIMEADS, FORDO Tl ArtemisiaDHBIHE D3
W 2R LTS, AR T, AR TH 570
RN IERARLER DEEH DD I\ DI A, TR NS
JAERI Al D 2185 D K ) ALK B EE R DL R
FLRMEDS D oo Teo, SR ICACR A2 PET) 85 2\ 1
DR E YD O HBLRAHE AR KBS
Nl ARsNn,
c)LarxicDWT

Larix®HBIFIZ, 1< KD FHEEEOREE LD/
BEINBZEBHSNTED, NEIZD(1999)D /A A
IVIAEEREB DO WEZE T, HHERE0% DY 7V 7 A 7=
Y (Larix gmelinii) DMK DZEE TIET1I~5% DI
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UL, R JERIRO XA W RE L 2259,

MR - FlE 7 2 ol & U7 i A < lk, B
o, R TIE, FRBISERK, R R, FrRaks 1, 1l
AT, ARG 2, bk B DK ISR D1 /1
T nte, £, 2V BiR B X OVE AR O
TIHRETHHERBR OB B LNLHEEAKD» 6%
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Appendix 1 continued
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0-19 020 OC-1 OC-2 O0C3 0C4 OC-5 O0C-6 O0OC-7 0C8 O0C9 U-1 U-2 U-3 U-4 U-5 U-6 U-7 U-8 U-9
Pinus subgen. Diploxylon ** 9 22 23 35 35 26 36 23 30 18 21 2 1 10 1 2 2 4 3 3
Pinus subgen. Haploxylon 1 2 1 2 2 1 4 4 1 4 3 2 1 2 1
Abies 29 18 17 23 33 19 21 33 43 23 10 5 11 20 5 13 8 4 10 11
Picea 78 33 18 14 24 13 7 68 27 16 10 13 51 28 4 14 8 8 12 7
Larix * 4 3 3 3 3 1 3 4 1 2 1 3 1 1 2
Cryptomeria * 16 25 47 41 48 31 43 23 42 30 54 1 1
Cupressaceae+Taxaceae 4 1 1 2 1 1 1 1 1
Podocarpus * 1
Pterocarya ** 2 1 1 1 1 2 1 1 1
Juglans 3 4 3 2 1 4 3 4 3 4 3 3 1 1 3 8 3 6
Betula 49 95 60 94 78 74 72 90 73 95 88 197 182 383 293 190 191 269 228 287
Carpinus tschonoskii type *
other Carpinus+Ostrya 4 7 8 6 6 5 7 5 4 13 12 6 4 7 8 7 9 8 8 6
Fagus crenata type ** 1 1 1 1 1 2 1 3 3 2
F. japonica type * 1 1
Quercus 17 33 37 52 49 56 52 37 39 30 43 59 68 66 24 41 44 41 37 61
Cyclobalanopsis * 1 1 1 2 1 1 1 1
Castanea+Castanopsis 1 2 1 1 2 1 1 1
Ulmus 7 15 6 6 11 5 10 6 11 11 10 13 12 22 9 14 22 17 19 6
Zelkova * 3 2 1 2 2 3 1 1
Celtis+Aphananthe ** 1
Cercidiphyllum 1 1 1 1 1
Acer 1 1 1 1 1 3
Aesculus ** 1
Tilia 1 1 1 2 1 2 1 2
Ephedra
Salix 3 5 1 1 2 1 1 1 1 5 1 1 3 1
Myrica 18 445 7 48 18 187 7 3 15 10 153
Corylus 1 2 3 3 3 1 4 1 2 1 2 2 1 1 1
Alnus 25 30 12 11 15 16 11 17 19 17 16 5 10 12 7 2 14 8 6 2
Alnaster 6 13 4 3 1 5 5 4 2 6 4 12 11 16 11 8 6 5 6 7
Schisandra 1
Prunus
Sorbus 1
Phellodendron 1
Rhus
llex 2 2
Araliaceae 1
Clethra 1
Ericaceae 139 3 1 17 2 26 17 1 3 4
Fraxinus 2 3 3 1 2 1 3 6 2 3 3 2 4 3 1 2
Ligustrum
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Appendix 1

continued

0-20

OC-1

0C-2

0C-3

0C-4

0C-5

0C-6

0OC-7

0OC-8

0C-9

U-1

U-2

U-3

U-6

U-7

U-8

U-9

U-10

Gramineae
Cyperaceae

Typha
Scheuchzeria
Lilium

other Liliaceae
Lysichiton

other Monocotyledoneae
Moraceae
Urticaceae
Fagopyrum
Rumex
Reynoutria
Chenopodiaceae+Amaranthaceae
Coptis

Clematis type
Ranunculus
Thalictrum
Nuphar

Drosera
Cruciferae
Sanguisorba

other Rosaceae
Leguminosae
Umbelliferae
Plantago lanceolata
other Plantago
Gentiana

Cuscuta

Labiatae

Lobelia

Ambrosia
Artemisia

other Carduoideae
Cichorioideae

125
26

11

73
138

29

3395
41

375
124

37

228
29

27

— = e

198
130

98
42

145
36

140
51

56

691
73

30

26
37

28

12
34

33

17
9

3
16

12

70

1-lete type FS

3-lete type FS
Lycopodium serratum type
other Lycopodium
Osmundaceae

84

Trees
Shrubs
Herbs
Ferns
Unknown
Total

265
499
197

11
981

223
24
250

22
528

285
70
3457

33
3853

301
38
551

19
917

239
213
308

18
783

260
46

13
47
731

299
26
159

508

291
47
210

21
576

249
67
280
11
21
628

261
195
815

40
1317

309
20
78

12
421

338
25
53

431

549
40
68

20
679

347
23

285
13
63

w2

375

292
30
65

399

361
21
37

13
435

324
15
39
89
10

477

394
16
24

10
445

354
44
96

508

Sphagnum
Anthocerotaceae
Zygnematales

1360

13
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