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Yayoi Kawamura' and Norio Kito’: Early Last Glacial forest vegetation
reconstructed from fossil wood assemblages around Lake Toya,
southern Hokkaido, Japan
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Abstract Early Last Glacial fossil wood assemblages were found in and below the Toya Pyroclastic Flow
Deposits (Tpfl) around Lake Toya (Toya Caldera), Hokkaido. Among the assemblages, three fossil zones were
recognized (in an ascending order): Zone I consisting of Picea, Larix and Abies, accompanied with Salix and
Lonicera; Zone 11 of deciduous trees and shrubs such as Alnus, Salix, Rosa, and Lonicera; and Zone III of
Betula and Picea. A boreal coniferous forest mixed with Salix and Lonicera was reconstructed from Zone I
assemblage. Zone II reflected wetland vegetation. A preliminary pollen analysis of Zone II indicated that Picea,
Abies, and Betula dominated boreal coniferous forests on adjacent upland of the fossil wood sites. Zone III also
indicated boreal coniferous forest. Zone I - III were correlated to Oxygen Isotope Stages 5d - 5c based on the
age of Toya Tephra and proposed pollen zones in Hokkaido. A good correlation of wood assemblages with
known pollen assemblages indicates that the forest was composed mainly of taxa detected by pollen analyses.
Drastic vegetation change from the Last Interglacial to Last Glacial reconstructed in Hokkaido may be attributed
to its location near the cool-temperate forest/boreal coniferous forest boundary.

Key words: Early Last Glacial, fossil woods, subboreal forest, paleovegetation, Toya, Hokkaido
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Fig. 10a) Location of sampling sites and distribution of Toya Pyroclastic Flow Deposits (A part of the Makkaribetsu Formation is
probably equivalent with Tpfl IV). b) Location of sampling sites in the nouthwestern region of the Toya Lake. Site numbers

correspond to columnar sections of Fig. 2.
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Fig. 4[] Photomicrographs of fossil woods (1).

1. Picea: a, Cross section (.CS) showing an axial resin canal (X 85); b, Radial section (RS) showing bordered pit-pairs of ray tracheids
(% 170); ¢, RS showing piceoid pits (X 160); d, Tangential section (TS) showing a horizontal resin canal. 2. Larix; a, CS showing
an axial resin canal; b, RS showing cupressoid pits; ¢, RS showing bordered pit-pairs of ray tracheids; d, TS showing radial resin
canals. 3. Abies: a, CS (x 80); b, RS showing taxodioid pits (x 160); ¢, RS showing nodular ends walls (x 200); RS showing ray
(x 80). 4. Salix: a, CS showing diffuse-porous wood (x 15); b, RS showing simple perforations of vessels (x 80); ¢, RS showing
alternate intervessel pitting (x 80); d, TS showing heterocellular rays (x 40). 5. A/nus root: a, CS showing diffuse-porous wood.
(x 10); b, RS showing a scalariform perforation of a vessel (X 80); ¢, RS showing alternate pitting of vessel walls (x 100); d, TS
showing ray (x 40). 6. Betula: a, CS showing diffuse-porous wood ( x 45); b, RS showing a scalariform perforation of a vessel.
(x 180); ¢, RS showing alternate intervessel pitting (X 600); d, TS showing ray (x 270). 7. Prunus: a, CS showing diffuse-porous
wood (x 10); b, RS showing a simple perforation of a vessel (X 100); c, Radial section showing alternate pitting of vessel walls
(*x 100); d, TS showing ray (x 25). 8. Rosa: a, CS showing diffuse-porous wood (x 10); b, RS showing simple perforations of vessels
(% 50); ¢, RS showing alternate pitting of vessel walls (x 50); d, TS showing tall ray (x 10). All optical pohotomicrographs, except
for fig. 6 a-d (SEM photographs).
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Fig. 6] Summary of fossil wood and carbonized wood.

Fig. 500 Photomicrographs of fossil woods (2).

1. Rubus?: a, Cross section (CS) showing ring-porous wood (x 10); b, Radial section (RS) showing simple perforations of a vessel
(x 50); ¢, RS showing alternate pitting of a vessel wall (X 50); d, Tangential section (TS) showing tall ray (X 10). 2. Lonicera: a,
CS showing diffuse-porous wood (x 10); b, RS showing simple perforations of vessels (x 50); ¢, RS showing alternate pitting of
vessel walls (x 100); d, TS showing heterocellular ray (x 25). 3. Sambucus: a, CS showing diffuse-porous wood (x 10); b, RS
showing simple perforations of vessels (X 50); ¢, RS showing alternate pitting of vessel walls (x 50); d, TS showing homocellular
ray (X 25). 4. Fraxinus: a, CS showing ring-porous wood (X 10); b, RS showing simple perforations of vessels (x 25); ¢, RS showing
alternate pitting of vessel walls (x 50); d, TS showing homocellular ray (x 10). 5. Syringa?: a, CS showing diffuse-porous wood (X
10); b, RS showing simple perforations of vessels (x 50); ¢, RS showing alternate pitting of vessel walls (x 50); d, TS showing
homocellular ray (x 25). 6. Ligustrum?: a, CS showing semi-ring-porous wood (x 10); b, RS showing simple perforations of vessels
(% 50); c, RS showing alternate pitting of vessel walls (X 50); d, TS showing homocellular ray (x 25). All optical photomicrographs.



82

goood g

1100420

gboooboobooboi1aooon

01010
AdODosOBOOOOODOOODOOOODOOOOOO
gobbooooooooboorioboooboboobog
dboboooobooooobooobor7Oob0Ogdnosrd
oboooooooboobooboooobooobooooogon

gooooooguuooobooboouoooBOOOOOO

gobooboooboooboooboobooboobooog
goooo

02000

OTpfl ID0OO0 BOOOOOOOODOOOOOOOODOO
gobooboooboooboooboobooboobooog
gobodbooobooobooobooboobooboooa
obooooooobooooboooobooobooooogon
oboooboooon

030 mo

UTpfl IVOOOOOOOODOOOOOOO0OO0O0000O00d
oboooooooooobooooooooooooon

gooooo
UTpfl IDOO0OOOOOO0O0O0O0COCOOOO00O0OO0O0

gboobbooooobooooobobooooooboo

gooog3nbouiobboogod267%moodd
00214%MO000090%0000000024%0000
oL%iooooo

gooo d

gbobooooooobobooon

010 10
iobooAdOooboooosshBOOOOOOOOO0OO
obobooobooobooboossrboboooooooon
goooboooooobooo1o0boobooboobo
gobooboooboooossdbbooboooboooboonog
gobodboobooobooobooboobooboooa
oboooooooboobooboooobooobooobooogon
ooooboobooo
gbobO70ossdoboooooboboooooooooooo
gobodboobooobooobooboobooboooa
oboooooooboobooboooobooobooooogon
goboooboooBODOOOOOODOOOOOOOO
gooooooooostoobooboobooboonbg
goooo

Table 10 Summary of fossil wood and carbonized wood (fossil wood / carbonized wood) obtained from the study area

Locality
Nukkibetsugawa River Nifushinaigawa River 0O i River o River Neppugawa River
Loe. 1 2 4 5 6 7 8 Total Loc. 9 11 12 13 14 15 Total Loc. 3 Total Locality OS Total Loc. NP Total
TP IV {flow dep.)
Betula 12 /2
Ring-porous wood /4 14
Picea _or Larix 11 /1
Total 1717
Tptl | (flow dep.,Surge dep.& Peat)
Picea n " Abies 3 3 Alnus s 5
Alnus 8 [ Prunus 5 Prunus 1 1
Salix 1 1 Fosa 2 15 17 Rosa 1 t
Rosa 6 8 Fosa ? 4 4 Rubus ? 1 1
Lonicera 2 1 3 Lonicera 7 11 18 Fraxinus 2 2
Sambucus? 2 2 Syringa 7 7 7
Fraxinus 1 1 Ligustrum 1 1
Ring-porous wood 1 1
Total 15 1 16/1 Total 11 24 11 4 1 51 Totat 18 18
UnitB
Picea 2871 28 /1 Picea 50 50 Prunus 2 2
Picea or Larix ] 6 Larix 12 12 Rosa 7 1 1
Conifer gen. indet. 1 1 Picea or Larix 3 3 Rubus 7 3 3
Abies 1 1 Fraxinus 2 2
Conifer gen. indet 2 2 Ligustrum 1 1
Uimus 1 1
Fraxinus 1 1
Broad - leaved f B
tree gen. indet.
Total 35/1 35/1 _Total 71 71 Total 9 9
Osr
Picea 65/7 4 69/7 Picea 8/1 8/1
Larix 10 10 Picea or Larix 1 1
Picea or Larix 6/9 8/9
Abies Bl 5
Salix 5 5
Lonicera 4 4
Total 86/16 4 9 98 /16 Total Total 9/1 9/1
UnitA
Picea 4 4 Picea 18 18
Picea or Larix 2 2 Picea or Larix 4 4
Abjes () 1 1
Total 7 7 Total Total 22 22

Total 157 /18 Total 122

Total 31 /1 Total 27 Total
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Fig. 70 Correlation of Last Interglacial and early Last Glacial pollen zones in Hokkaido.
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