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Vegetational Succession
in the Tomakomai Experiment Forest Area

By

Yaeko IGARASHI*

E =

L ERFE N HEZHKE, ZH 477, EER BinloklUEshcaktsE
KIS L Vs AR RS S, ThbORRYTIE, BEEChic s URHBE - — &8
RRREIFELTE D, KIUBHOKREMCHERER LI ERRLT WS, EHiz, &
WA LOMBEROILEEO R B 10 A B\ C, KUk ET 2 BEE»S 93 R
BEER L TIER T ET-lc. ZO/RR, W Tiad 55, Khickid 34 4,500 £/-D
BEEBLEOED LS WL T,

Ta-d ETH®OKILTEERIER (# 3,200~4,500 £51) w, BHIKROEBH TILBEH
B h, BFEDRBCL Quercus, Betula, Ulmus %% & L, Juglans, Carpinus, Corylus,
Acer, Styrax, Saliz It K% ¥ Uz BIEEBKAD LI, L L, At Ecizdsksimsz L
Tl o TR REMEAE £, B DB It Thalictrum %% & L, Carduoideae, Sanguisorba,
Cyperaceae It Enbir B ERENRRBE LA,

DED Ta—cETHRO KINEB KL (19 1,100~1,500 ££5) i, KB ORITH S o
7, B ECREEL L RECOBELIC X 5T, Sphagnum, v ¥¥h, Garmineae, Umbelli-
ferae BAEF L, BHER % Quercus DB, ¥ Cit Quercus, Betula, Ulmus 7t ¥ &
Picea, Abies DRI Lz,

ZOHOERETKILOTEENT, # 300 E£JTLIE Ta-b & Ta—a X 15 BlicH7- 5B TFTE< i
L, 2ol &D 2EROUBHRMOF/EKRIEHRD D, Z OBV K I ICBHEBNLD
WA METT I i, BB, Quercus, Alnus, Betula, Ulmus, Carpinus, Acer E

F=0=F : JRBERFEDIBTE M, 4500 F£MH, HEEEE, KILEH.

1987 4£ 2 A 28 HZ ™ Received February 28, 1987.
¥ REEAFERET MR ERE
Department of Geology and Mineralogy, Faculty of Science, Hokkaido University.
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Picea, Abies DREZMRTH - 1z, REDHEAR, Ta-a OREORET (#9220 F£41) DRI
LIEENOHEET DD THD,

KROWAEL AR FHFOXRIC KT 2RAMEOZh LB T5 &, EEBKOBRIZS
BHRF LA, Tac@BFRFHC S CHERI WM LR RIS,

L &0 &I

M, Thil nEL S EXERBEAHOE LS B HEINENALEBY  0iE
LooBECE b B2 bhd, RAVBREOMAEREL 5L ¥, BEIDOMELBOWH
RELTIRZAZERUBBETHAS,

AT BEY M —o0 KL LCOERNMFEC L ), JLiEOM & $IE £ %k il
LBAREIRTETCWS, #Hie, HLE—5MERTE O - AL OWTiE, FHEKH
DA DM A TR AR S h T\ 5 (T - A5, 1974; Fi-+H - fBYF, 1981)

—7, MRS OB oW T, BB E RO 6 km OB OWRIRE D
B (NAKAMURA, 1963) 53 5 D5 TH 5,/ MURDKILIIE, HHFE &3R5 ATHE
MRBERCE LTk D, WHROMAS ORI EKA S eh s, ¥, ARBRIEHMO
¥ 18 km BRI E LB T AT HKIUEH S LOF0 2RiGE & LT EHEHK R H
MLOE R 2K REHRTI D, MARThSOHBYSF o EARESRE,

PED X 5 REBERKUIEBOBET T, AHMBOMAIL S0 X 5 B ) E-TELD
ThH I, EEE, EHMEC T VREOEBEAMET S LR ANE LT, AHKAD
B kR, BRI E AR O R B 10 M4 X b 93 RER R LIRS 25
olz, bz, 6RPOCTUHCEROBPUELRE TS L LK, KUK DOWTHRFAZ M
xte, EORE, #4500 ERICHI BBAERSBES AL D, o, ARTEECKT 5 R
ROMAR & DHERTF 5 © L TR,

IL  E/NE MR o X LR R PR

AL, ZHHIALF I ehRT 5 -EHOBK A KIUBHY S5 deddsE kK
WARRE, 1979; BIE, 1979, “hboKIUEEDLE, ARNOEFHOBEKS IOFE D
WMECTHETSZ ENTER, TAOKROMBY THAH (Fig. 1),

1) ZHERFERY

#7 30,000 S5 (RREF, 1970), ZHH 1V 7 S HROBERMKCER Lzt Zbh TV 5B A
BT BEOLDEINCE LIBHORALBERKADEHYRTY, —BIBRE,
ZDOHE% 5DBHKIURNDLED EINb, AR T, BREZELHEIES RKUKOAEY R
LTWwa, A, COXHGBAHRERY Spf) X vics b kg s,
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Fig. 1. Generalized geologic column of the
volcanic products in the Tomakomai
Experiment Forest area.

1: ground earth 2: volcanic ash 3: peat
4: humus loam 5: pumice flow deposit

2) MEXILKAE
XHANT T BB E CIEER (1,319 m) oY C, TRAHEED B (En-b), &
Ealg En-a) O2HOBTEABCHEININhD, £ORN, # 13,000 E£5OEH FEILIZH,
1972) L 3h % En-apd, ANTR Im fiEOE I CHHBEAHRBD O Ly fiTs, &
[, Loc.7 (Fig. 2) TH MK En—a LEOBEHEr —2BOYCERBBE LI L & 5,
8,500:160y.B.P. &\~ 5 [E&xH - (A1+HE - BEE, 1982),
(3) MBI LIEK
THLAGHETd B (Ta-d), #§icf@ (Ta~c), #EibE (Ta-b), #ifa@ (Ta—a) NEE
T5, HBIL, IORESOBET=2=y RS XIS, EBRS L VIEEBET=2=» il
13, BB TCRIER, A ETRBHEE: - 2BYRETSLZ L015L, KIS B R IE I 3
WTHEAERARE LI 2R LT05, EBOBHERE, HFLLWLOROWTIREELRD D,
Ta-a Bi3 173948 (L 44F), Ta-b B 1669F (BX74) TH5B, L L, TFho Tac
B, Ta-d BOMHERL, XIURBCHEETAIRREOBHEE: — 20 "CHERR L - THE
Sha 400, ERERCISKDOEISS (Table 1), Ta-c JBid3 X % 3,200~1,500 3] C
HY, Ta-dBidd X% 8500~4500 R Zbh5, ZhbDOMATKUKEL, BELEE
TEEMRAA—HFOMKREE B THER LTV 5,
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Table 1.

A RFRWBERTRES

Experiment Forest area

Ha4E F25

Volcanic products and their 4C ages from Tomakomai

Volcanic products uC ages (y.B.P.) Literature
Ta-a A.D. 1739
Ta-b A.D. 1669
1,1004160 RUBIN et al. (1958)
Humus 1,215+85 OBA (1966)
1,520 +65 OBA (1966)
Ta-c 1,640+90 YaMADA (1967)
3,2301+160 Rubin et al. (1958)
Humus 3,800+140 MATSUSHITA et al. (1967)
4,500+140 MATSUSHITA et al. (1967)
Tad 5,190+100 TAMURA (1970)
a—
8,940-160 SATO (1971)
8,520+160 TAMURA (1970)
Humus
8,5004-160 IGARASHI & FUJIWARA (1982)
En-a >13,100+1,200 FUJIYAMA et al. (1972)
spfl 30,40013:% KUMANO (1970)

Pig. 2. Map showing locations of sampling or drilling sites.
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L. M AOBERES KU CER

EBTMBIOC*CERBERORMIL, Fig. 2R L 10E8HALHER L, & A

DHERFIROE Y TH B,
(1) Loe.1 (Fig. 3)

FHROXRBERNDBHIL D T~8m Rk X h DAk T, HTKE (JIHE) <
T2 110cm ONEZW oA EEB Iz, Loc. 1 DMBERBFIZKRDOBY TH 5,

EMXDEAEEE COBEEDRE (Ta-llaff, 4cm), KEEGRAE Bcm), BHARK
J dem), BEZE CHERE 4dcm), BRARRE Bcm), BEJRRE 18cm), BEELUD
BRBORKRE Gem), 4BBHNShsKREEARE Gt 13cm) BT 5, UEX Taa BT
BB, TORTME, BEZELH A Gem), KBAYEARE (Ta-b B, 6cm), FRER
@ (Ta-b B, 29cm+) 2L, 7%k, Z I CRREIMALLOWIZ, HLERFEHEYES
DEEBTH 5,

G/, ThHORREICBAE UVEREEEhAARFOYWCERDAETLFTRRE
AREHEHBEBE L, Table 2 0BIE/LREXB, LhL, FRENFEL TR VERTE
Tedroiz,

Table 2. 1C ages of samples from Locality 1

BHES B uc £ & Code No.
+ —blcm 380+100 y.B.P. Gak-6892

—57 cm 970+110 y.B.P. Gak-6891

—78cm 270+90 yv.B.P. Gak-6889

SHERNL, BRLPEEE UVREREME 20cm ofERIZEDED, ThE2~3em D
BEIrsd<, 23 AL LI,
2) Loe. 2 (Fig. 4)
BHEZOPDRAOBE T, HE LD 37cm DEITCRENREET S, FO0Ti3, ko¥
OBEELHBEKIUKE (Ta-a) ThdH, ZZTh, Loc. 1 LA UHETI6AREEERL
Ltz Teds, EE 36cm OKK D MUC ERL, 40+80y.BP. TH b, Ta-a BREKEOEEHED
B TH D,
3) Loc. 3 (Fig. b)
Loc. 2 OB BET /MREDBE T, #1%£ X ) 30cm ORI DRI RET S, £OTF
2 Loc.2 LRAILEG*X Lo BEKUKE (Ta-a @) Thsb, Loc. 1, 2 @A E YHLELA
BRIBRE D, EX3cm Z&ic 10K AR L1,
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4) Loc. 4 (Fig. 6)

Loc. 3 O BETH/PMREDBFE T, BROEII10cm L EFE 2 AL VL, £0
Tixko2oBEE U HBEKIUKE (Ta-a8) TH5, Loc. 3 Ak, 3cm DEXTIH
FOYEIREZ I L iz,

(5) Loc.5 (Fig.7)

BHJIFED Loc. 1 X h# 600 m FIROGHITIT\VHIET, 130cm ORZHE  HE B
fe, MERIVEBEZLIVERE G2cm), BHARKE 20cm), KEGEARE (15cm), FiH
¥FUOEARE 10cm), BREEKE Gom), 2BCHEN IS KECERARE U8 cm +) 234
BTs, DEoBERBIITaaBThs, AMZERE X b 5008 % 1 530 2 FABHRE
L,

(6) Loc. 6 (Fig. 8)

Leo. 1 X 9#150cm L3O BHIIFROBE T, HFKh HEE 55 cm ORKE, K
CHBEARE (Ta-a @) B¥EE T2, ARRCE VB LERE 15em T gELT, 3FHM
BEER LI,

7 Loe. 7 (Fig. 9)

RAJIOBHIECHE > CTHE LCBET, KOS X5 KIUEEYH»HERTZ,
KL ImBMAL) CTHETER VA, TOTRIIKEERLRE (Ta-bE, 40cm +) BAKEHE
Br—sfE (28cm), HHAEAGE (Ta—cB@, 30cm), BEAKHE= — 48 0cm), HERLG
R (Ta-d 8, 25 cm), HHEMELE (Ta-d B, 65 cm), HBEMEKILKE (Ta-d /8, 10 cm)
BEFEHE = — 28 3em, FRED), RREMEKIUKE En-a8, 65cm), WRELEKXL
K@ (7Tcm), RERECEARHEREY Spfl, 120cm +) 2RRET 2, AR EEOIKOER
BHEEr—-2BXY, £500g% 138 E LCE 3 LB LES, En-aBELDO R - 2000
BIEBIRE S hitd - i,

8 Loc. 8 (Fig. 10) ,

FHREHE OB 100 m BT H2RANRGCOEMEH 140 cm # ) FIFE 5B,
Efrhb, BEEUHEL 20cm), KEEFE 18cm), RAKHE Gem), KEEAE (20
cm), KREMKKIUKE (156cm), BEKHERB Gem), 4 BHSh 2868 80cm +) 24
BTs, chbdTaaBThsd, AN, FLEBERHEBE»SH500g 302 SFRLUE,

9 Loc.9 (Fig. 11)

EROIZIEPREMET HBERRFTOBTRETH D, Lk v 5B IhsKERE
BAB (Ta-a B, 180cm), KEBRHAR (Ta-b B, 160cm), KEBEAFZ U H K IUKE (Ta-b
B, 60cm), BEEHEE (10cm), KEMBALUKE (Ta-b @, 33cm), BEBE=— o8 (18
cm), HBEEER (Tack, 100cm), KHEEr -8 28cm), 2BHINIhIAREE
Fg (Ta-d 8, 240cm), ¥+J8 40cm +) OJEHRE T5, =D 5%, Ta-bBE Ta—c Bic
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HETHREE-—2BXY, £500g 503 R HIMLI,
(10) Loe. 10 (Fig. 12)

FHisiz, BHJIBVCOBREERERAN ES73m) B T5, Z ZCHRMS5LEH
ABBARLBREZRENMOEEEMc I VE2RLEREO LD, ER10mDF -~
vIrndilchic, HERFRIKROBY THS,

WEHSHEE (160 cm), JERE (140cm), BH % U H KIUKE B0cm), JERE (44 cm),
B MR K LK (26 cm), KEBERE (120cm), KB (110cm), KEABERER ¥ Ch kWU
KM@ 68 cm), BWiHZE U oMNHE 67 cm), JERE 93cm), KIUKEMKDE Bcm), T
CRRE B KUK EREDE (100cm), XBREEAGRE 100cm) OJATHERT S, SEH, &
B 855~8.60 m DRIV T HCERTBEL Io & = 5, 3,400£120y.B.P. (Gak-8471) T
Bote, Ik, ZhbO¥EHWOS L, BES2m Tt Taalg, K 63~848m ¥ T2
Ta—c J&, YRE 848 m LIEIX Ta-dBL A%, Ta-bBRIXKBHY TH%, SPOEK LD
41 AR A L1,

IV. RHOAR, RBESIXCERAEORESE

A & B

T EARELZBCADRRCOWTL, RO X SCAE LT,

1) RARHS0g T FTILBSLTKREAFEY L DERE, 2,000cc ¥~5 —RART
10% Htk» VIREBABIOSHETHL, 24 KRHEKET %,

2) ZFAEMz, IKBHELCLAEL, BALLEBYHICEMLT, RERRLHO
2/33+TCHY, HOEHKEMLB Kkl 218 1E3D, #2:8MT, 7470008
o7 vBEERL,

3) EEENEHCI - BT, WRYLED TROSERL AV TKIZERL (2,000
E 5/ T 5 4rfE),

4) ThEE: EE: Ko L:1:1BEML, H15HBAITRAL, BEOSEREHWT
WrE, KEWE 2ETTS (ZOBIETRM T O RBELHZE ),

6) KHwEH, 50% 7 o fbkFEERMEL, VI PHC4AREKEL, Behol
B wER <.

6 ELoMERTHGKREVWE 2E1T 5,

() RABOM2EORBY Nz, BIFTH 10 5MMET 5, RBOTES CHREIRE
L, ChiCEKERS, B0 9: 1 BRY N, H3WHEBAIL, ROSERC X > TREYERS
(ZD#fET, ABhoL&EHL 2L r —~ X2 T),

8) ERMRAKHTAh, HFAELMXTBoEE, LEERO¥SYEBICTTT ¥
BLTOLMNYBEYRET S, CORFY EBEIEWT/DETLS V&Y,
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(9) WEYH%E 018 m/m D5HH\WTE LT, KREREHEER I8, RELEDELTHE
BOKERL.

10 AP 7V ) vE) -2 FHEMZ, AFAFI7FAREFLTH A~ 5 ATE
By, AT ~=% 7K THATS,

11) BRI OVWTH 0RO BH ZER TS, LBARPEEE - — 208413, ki
O )~Q@) D#IELEM LI,
B. B& A%k

BENTEHE 400 %, L 2R X - T 1,000 fEoXFEMBEC L 1T\, WTHBETHIE
B RTRABREIhBIBCTRTRE L, OB, % HBERNE Alnus BT
200 BT 5 = TEIARTER (AP) XFREL, ZOMICHBE+5 Alnus LIFBARTEY (NAP)-
BMEFELTIRTCAE L. #-T, BBcX - T, AER L0 EELLLD D5,
C. HREONEE

HEROEEHIc» TiL, Alnus W< AP Alnus S0 APRELXEH L LTH
SRERDI, Alnus 3 LONAP, a7, T8 - BTOBEAER L L TEFEELRDI,

V. s & 8

10558 UC, 3BT Picea, Abies, Pinus NHEHHEREBEIEL, @1
Cryptomeria, Larix, Tazxus, Tsuga BWMERTEEh 5, RIERNT LT Quercus, Alnus,
Betula p\&ERTE& % h, Ulmus, Carpinus, Acer, Fagus, Juglans pHCBIRIE, T DA,
Araliaceae, Hydrangea, Maackia, Viburnum, Salix, Prunus, Ericales, Rhus, Tilia,
Corylus, Styrax, Myrica i X » CIXHBEA &V, FoHBEERIEV-D, Lonicera,
Sorbus, Castanea, Populus, Celtis, Phellodendron, Kalopanazx, Ostrya, Aesculus, Morus,
Pterocarya, Spiraea, Magnolia, Cercidiphyllum, Cornus, Euonymus, Fraxinus, Clero-
dendrum, Eleagnus, Ligustrum »3& ¥h, 1§18 45 BB I hiz,

NAP %, 4z Carduoideae, Gramineae, Cyperaceae 2375 £, Thalictrum,
Umbelliferae, Patrinia, Artemisia, Sanguisorba, Cichorioideae 3 & X it EH 5., @
iz, {ERAHMNS Reynoutria, Chenopodiaceae, T ypha, Polygonum, Persicarya, Rumex,
Urtica, Drosera, Clinopodium, Lysichiton, Cdmpanula, Codonopsis, Lysimachia, Saxi-
fragaceae, Liliaceae, Caltha, Sparganium, Menyanthes, Rosaceae, Caryophyllaceae,
Epilobium, Valerianaceae, Thalictrum, Galium, Leguminosae, Pachysandra, Parnassia,
Potamogeton, Daphne, Iris, Labiatae, Myriophyllum, Nuphar, Plantago, Crusiferae,
Chloranthus p3&%h, 128 2HE 31 BAAREI o,

¥ #¥i2 Osmundaceae & Polypodiaceae 2IEHICERICHE T 515, Lycopodium,
Equisetum NS E¥h 5B, 135 Sphagnum DRTFHBET 5,
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Fig. 3. Main pollen and spores diagram with stratigraphic
column from Locality 1.
1; peaty sand 2; volcanic ash 3; peat 4; volcanic ash
containing plant fragments 5; peaty silt 6; volcanic ash
containing wood and plant fragments 7; peaty loam 8;
ground earth 9; pumice flow deposit 10; sand and gravel
11; sand 12; clay 13; silt 14; peaty silt containing mol-
lusca 15; tuffercious sand containing mollusca 16; sand
containing mollusca 17; peaty clay 18; <2%. .
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Fig. 4. Main pollen and spores diagram with stratigraphic column
from Locality 2. See legend in Fig. 3.



Table 3.

Percentages of rare pollen and spores from Locality 1

Sample number
Taxa

3 4 5 6 7

8

9

10 11 12

13

14 15 16

17

18

19 20 21 22 23

Myrica
Ericales
Euonymus
Clerodendrum
Lonicera
Viburnum
Ligustrum.
Rhus

Spiraea

Ilex
Araliaceae
Sanguisorba
Rosaceae
Urtica
Persicaria
Cichorioideae
Chenopodium
Reynoutria
Drosera
Clinopodium
Thalictrum
Lysichiton
Campanula
Lysimachia
Parnassia
Sparganium
Geum
Epilobium
Caryophyllaceae
Valerianceae
Liliaceae
Tricolpate . type
Tricolporate type
Triporate type
Trilete type
Equisetum
Lycopodium
Sphagnum

0.3

0.3
03 1.0

06 03
1.0 03
0.3

0.3

14 03

0.3 0.3

0.3
0.3
0.3

0.6
0.9 09 06

0.7
03 06

03 06 03 06

0.3

0.3

0.9

0.6

0.9

0.7

0.4

0.4
0.4

04

0.3
04

0.3

04

21 03

0.8

1.8

0.5

04
09

03 03
0.4

0.4

0.3

0.3
0.9 " 03
09 13 25
09 03

0.9

11

1.2

04
04

41

0.6

15

0.6

0.3
0.3

0.3

0.3

0.7

0.6

0.3

0.4

0.4

04

0.4

1.8

0.4

04

1.5

0.4

0.5
0.5

1.0

1444

EHLEYRERLEEYERY

0K RWHE
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SPRERIL, % Locality &L BHEDRIER - RTEZERAMRR (Figs. 3~12) kiR L,
HEREE OB ER - B8 F% Table 3~12 HEHR TR LI,

&, Locality Z ek REa2D~N%,

(1) Loec.1 (Fig. 3, Table 3)

AP 328 Quercus, Alnus, Betula D IEH &R T, Carpinus, Ulmus, Acer 1L
Wi\~ ¥ %o, Picea b Abies i3, VREE 50~60cm & EEE 5em I3\ TG < 7 b, TKTER
o Cryptomeria & Fagus $310% LA CR AT 5%, NAPZ, TF# T Cyperaceae, kT
Gramineae 3.%-% %, ¥ #¥HIX Osmundaceae & Polypodiaceae DEEINFL

(2) Loc.2 (Fig. 4, Table 4)

2R3z Quercus B ERTH 5, Betula, Maackia, Hydrangea, Alnus (3 FEBCE WD,
LEEMCET TS, —F, Araliaceae (3 LM THHIHERENRD, TE TR, v FEIES
BMeEGHEBEREZ R L, T C Polypodiaceae, ¥ ¢ Osmundaceae H3E\ >,

Table 4. Percentages of rare pollen and spores from Locality 2

———__  Sample number i
— 1 2 3 4 56 7 8 9 10 11 12 13 14 15 16
Taxa T

Euonymus 0.2 02 02
Rhus 03 05 0.2 03 03 0.3
Sanguisorba 03 0.2 02 0.3
Persicaria 0.2 0.2 0.2 0.8 0.8 05 0.5
Umbelliferae 0.2 0.2 03 0.3 0.3 0.2 0.2
Artemisia 02 05 04 06 07 02 0.2 05 05 0.5 05 0.6 0.6
Carduoideae 05 0.2 . 0303 0202 02 10 03 03 04
Chenopodium 0.2 0.1 0.1 N 1.2
Rosaceae 0.6 03 02 0.2 02 0.2
Epilobium 0.2
Rumex 03 03 10 0.8 038 02 0.2
Parnassia 0.2 0.2 06 0.6
Galium - 0303 '
Sparganium 0.1 02 02 0.3
Leguminosae 02 0.2 0.2
Saxifragaceae 04 04 0.3 04
Typha 0.2 03 03 0.2 02 0.3 03 0.2 0.2 0.3
Liliceae 0.2 02 02 0.2
Tricolporate type 1.0 0.2 0.2 04 04 02 02 23 23 0.6 0.6
Tricolpate type 0.2 02 0.2 02 0.7 09 09
Lycopodium 02 0.2
Sphagnum 03 0.3 0.3 0.3
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(3) Loc. 3 (Fig. 5, Table 5)

T Picea, Pinus, Abies 735, Wi T Quercus B3BR LY, LW THOSER
Bl n, Fowlhie, Beula, Hydrangea, Viburnum, Saliz, Acer, Alnus 5> 10% LA
CEET A, Ty YEIERMCE L, T C Polypodiaceae 2\E 5L, LI Tt
Osmundaceae 735 < 75 5 '

e \;7
2 o &~ o
X g,q’ AN “
. £ & & S &
N CRIN s & o Lo
] ] < NGNS 9 N S Q N
@ Y < obﬁ SN N &) 2R &
o g0 & RN 02’ L & & LY &
Y R 3 FRTP Y & g v«
_— — P . . I-
— ] | | P
:— — —
» . = =
p n e ] F = =
. l -
=3 E L -
0% * L g 100%

Fig. 5. Main pollen and spores diagram with stratigraphic column
from locality 3. See legend in Fig. 3.

4) Loe. 4 (Fig. 6, Table 6)

Quercus é: Betula i);%$f‘@ Z’o Alnus biTﬁ;ﬁ)Bhﬁ;«@OVCﬁ—Fﬁm%ﬁ:?o —FE
1%, Polypodiaceae 23EFIFNZE >,
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Fig. 6. Main pollen and spores diagram with stratigraphic column
from locality 4. See legend in Fig. 3.

(6) Loe. 5 (Fig. 7, Table 6)

ThRLOPRRETLL, Quercus DIEMIC Rhus, Ericaceae L\ s TER B ERC, BT
Betula, Carpinus, Ulmus JNEHERIE -, EORKRTIY, Quercus, Betula, Alnus B35EHR
tich, WEHEY Tt Polypodiaceae & Osmundaceae 23ERTH 5,

(6) Loc. 6 (Fig. 8, Table 6)

Quercus BNIEF W E, Betula & Alnus i3 TFHTEVE, EHCETTS, HREHEY

1%, E¥#BC Osmundaceae 3% < 7x », & L& C Polypodiaceae 23E < 71 5%,
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Table 5. Percentages of rare pollen and spores from Locality 3

- 1 2 3 4 5 6 7 8 9 10
Taxa

Cryptomeria 0.4 01
Castanea 0.5 0.1
Juglans 0.1
Frazinus 0.5
Aesculus 0.2
Magnolia 13
Phellodendron 0.4
Cercidiphyllum 09 04
Populus 0.5 0.5
Styrazx 0.2
Clerodendrum 0.1
Rhus 0.9 04
Carduoideae 0.1 0.1 0.2 0.6 0.2 0.1 0.1
Cichorioideae 0.1
Artemisia 0.1 0.1 0.1 0.3 04 0.2 0.3
Sparganium 0.1 0.1 01 02 11 0.1 0.1
Caryophyllaceae 0.3
Chenopodium 0.1
Chloranthus
Umbelliferae . 0.1 0.4 0.1 02 01 0.6 01
Rumex 0.1 0.1 0.2 0.2
Sanguisorba 0.1 0.6 0.2 01 0.6
Galium 01
Thalictrum 01
Potamogeton 04
Typha 0.1 0.2 04 2.6 0.2
Gramineae 0.3 0.6 0.5 0.1 0.2 0.8 0.1 0.1 0.3 0.8
Tricolporate type 0.1 03 01 0.1 1.0 0.3 0.1
Tricolpate type 07 06 03 04 22 01 03 04
Lycopodium 0.1 0.3 01 01 01
Trilete type 24 06 0.7 01 0.1 0.3
Sphagnum 0.3 0.1 0.2 0.1 04 0.9 29

(7) Loe.7 (Fig. 9, Table 6) »

Ta-d & Ta~c R ETAHEEE= — 2B T3 AP 3B e 4 i L, Pinus, Quercus,
Ulmus, Acer, Salix, Ostrya, Lonicera, Hydrangea, Rhus, Alnus " ZhZh 03% LNTFT
E¥RDBDHRTHD, —F, Thalictrum H87% L& <, @dic Carduoideae 73 H B iy
[N

Ta—c & Ta-b OHEIDOEHEE = — 2B TIL, Quercus 110% & LB E V23, Picea,
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Fig. 7. Main pollen and spores diagram with stratigraphic column
from Locality 5. See legend in Fig. 3.
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Fig. 8. Main pollen and spores diagram with stratigraphic column
from Locality 6. See legend in Fig. 3.
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Fig. 9. Main pollen and spores diagram with stratigraphic column
from Locality 7. See legend in Fig. 3.
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Table 6. Percentages of rare pollen and spores from Locality 4, 5, 6, 7, 8 and 9
wple number Loc. 4 Loc. 5 Loc. 6 Loc. 7 Loc. 8 Loc. 9
- Taxa \~—\ 1 2 3 1 2 1 2 3 1 2 1 2 3 1 2 3
Ericales 0.1
Euonymus 0.1 0.5
Hydrangea 0.2 05 0.6 0.2 0.3 0.1 27 05 0.7
Ligustrum 0.1
Araliaceae 0.8 0.3 02 14
Persicaria 0.3 0.2
Polygonum 0.6 0.2 02 0.9 0.5
Carduoideae 01 02 01
Artemisia 02 03 0.2 0.8
Cichorioideae 0.1 0.1
Rosaceae 0.3 0.2 04 03 0.7 0.2
Umbelliferae 0.1 0.3 1.2 02 05
Leguminosae 0.5 0.7
Sanguisorba 05 01 0.5 5.0 03 02 09
Caryophyllaceae 0.1 0.2
Thalictrum 0.1 1.2 09
Campanula 0.7
Chenopodium 0.1 0.2 0.3 0.2 05 0.2
Rumex 0.1 0.3 0.2 0.5
Valerianaceae 0.2 0.2 2.7
Urtica 0.1
Plantago 0.7 0.2
Lysichiton 0.3
Typha 50| 04 0.2
Cruciferae 26 0.9
Drosera 0.1
Menyanthes 01
Potamogeton 0.1
Reynoutria 01 0.1 02
Pachysamdra 0.1 01
Parnassia 01 01
Liliaceae 0.1 04
Gramineae 0.2 03 0.3
Cyperaceae 04 0.7 0.2 0.7
Tricolporate type 0.1 0.1 0.3 15 09.02| 11 03| 27 23 70| 14 02 05
Tricolpate type 0.1 04 06 02} 14 05| 1.2 0.7 02 23
Trilete type 0.2 1.8
Equisetum 03 03
Lycopodium 0.2 0.6 12 37
Sphagnum 0.2 05| 03 14
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Abies, Pinus, Betula, Tilia, Acer, Rhus, Alnus % 1 Fh 14% LLFCEL DA TH 5,
NAP iz Umbelliferae & Polypodiaceae 735 {, Carduoideae, Gramineae, Osmundaceae,
Sphagnum RHERE &Eh 5,

8) Loc. 8 (Fig. 10, Table 6)

Ta-a CBAET 5 2 DRRTIY, Picea, Pinus, Ulmus, Alnus p>EfI~E <k 54ER)
BRT, RE T Pinus BNEERE Y, Alnus, Ulmus 3ET 352, TRORKRRZEE, K
W4 i1 Polypodiaceae B3 HRTH %,

9) Loc.9 (Fig. 11, Table 6)

Ta-c & Ta-b OROEHEE » — 2B Tix, Picea & Quercus WEETH 5, £ O,
Abies, Pinus, Betula, Ulmus, Acer, Araliaceae, Juglans, Alnus 2AELEHIE V-, KK, T
2 ¢ Thalictrum, Umbelliferae, Patrinia, Carduoideae, Gramineae, Artemisia, Osmunda-
ceae, Polypodiaceae % @RI 43" % 53, LI Tl Polypodiaceae, Osmundaceae, Lycopodium
Vol XREL T 5,

2
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o . ° R - \)\ 6\ O Lyt 4
e’ e N \> & @ \4 )
OO o & \2 @\ & ) R L&
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]
& 30%, 90 0 100 %/,

Fig. 10. Main pollen and spores diagram with stratigraphic column
from Locality 8. See legend in Fig. 3.

Ta-a 7%

:
;

Ta-b 1433
32

Ll

0 100°%,

Fig. 11. Main pollen and spores diagram with stratigraphic column
from Locality 9. See legend in Fig. 3.
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100%,

500/,

Main pollen and spores diagram with stratigraphic column

from Locality 10. See legend in Fig. 3.

Fig. 12.
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Table 7.

Percentages of rare pollen and

\Sample number

—

T—

Taxa

6 7 8 9 10

11 12 13 14

15

16 17 18

Araliaceae
Hydrangea
Ligustrum
Clerodendrum
Viburnum
Eleagnus
Ericaceae
Euonymus
Sorbaria
Rhus
Persicaria
Thalictrum
Caryophyllaceae
Chenopodium
Leguminosae
Geranium
Umbelliferae
Daphne
Rumex
Galium
Potentilla
Rosaceae
Urtica
Caltha
Campanula
Plantago
Patrinia
Labiatae
Myriophyllum
Chlolanthus
Corydalis
Sambucus
Drosera

Iris

Liliaceae
Typha
Nuphar

Potamogeton

04 0.2 04
02 0.2 04 04 0.7
04

0.2
0.4

3.0
0.2
0.2
0.2
0.2
0.2

1.2 11

0.4
0.2

0.4 0.4

0.2

0.2
02 02

04 06 0.3
0.4 06 05

0.5
1.2
0.3
0.2

04

0.6

0.4 05 0.7 1.0

0.3

02 07

0.3
0.3

14

0.3

0.2 03 0.2

0.7
02 05 0.2

0.1
0.1
0.1

0.3
0.1
0.9
01 01
0.2

02 0.2

0.1

0.4

0.7 0.1
0.2

02 0.2

0.2 04

0.3

0.1
01 03 0.3
0.5

02 01

0.1
0.1

0.6

0.1

0.1

0.3

0.1

0.1

0.4

0.1

0.5

0.1

0.1

0.3

0.2

0.1

0.1

0.3
0.1

0.2

04
0.1

0.2

0.2
01

0.1

0.1

0.1

0.1

0.5

0.1

0.3
0.3

04
01

0.6
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spores from Locality 10
19 20| 21 22 23 24 25| 26 27 28 29 30| 31 32 33 34 35| 36 37 38 39 40 41
03 02 02 02 06 0.3
03| 0.2 0.3
0.6 1.2
0.3 0.2 03| 02 0.2
0.2 04 0.2 0.3
0.2 04| 02 0.4 0.2 02] 04 0.2 0.1
03| 02 12 0.1
0.2 0.5 0.3 0.3 0.7 0.6 09 07| 16 0.2
03 02| 02 05 02 02| 02 0.7 07 08 03] 1.2 10 0.2 05 07| 04 04 0.9
0.2 0.2 1.0 05 04 0.2 0.2 01 0.2 0.2
0.2 07] 05 0.2 03] 02 02| 02 01
0.3 0.2 0.9 04 02] 03 03 09 04 05| 04 02 04 02 12| 0.2 03 03 05 02
05 0.8 06 0.2 0.2 0.2 0.8 02 06 05| 04 04 14 23§ 07 09 10 06 1.2
0.2 0.3 0.2 0.8 0.3
0.2
19 0.2 0.6 0.6 0.2
0.4 0.2 0.3
0.1
| 02 03 08 02 06 02
04 02 04 0.2 0.2 0.2 0.1
0.1
0.3
0.3 0.7 04 05 10 1.3 1.2 1.0 24 01 02 0.7 0.7
0.2 0.7 0.3
0.2
0.1
0.2 0.2
05 03 02 04 202 05 0.6
0.2
48 | 0.5 02 04| 03 06 05 25 19 0.8 0.6
0.7

0.3
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(10) Loc. 10 (Fig. 12, Table 7)

Ta—c & Ta-d WHET HRIRTIE, SEBIID RS Quercus BEERHBT5, T,
Betula, Ulmus, Juglans, Carpinus, Acer, Styrax, Salix, Alnus pA8RIE -, Myrica |1,
R EM BT E b, HIKHY & L Tt Carduoideae, Gramineae, Cyperaceae, Poly-
podiaceae D3FERTH 5, .

—F, Ta—a BT HIRRTIY, Picea, Abies, Pinus & Alnus p3g {, Quercus p3E
FETT2, Tac & Ta-d icHET 2R CTHEAYE 2 » 12 Corylus, Acer, Styraz, Saliz,
Myrica 3T+ %, WK T3, Gramineae, Cyperaceae, Polypodiaceae 23 HLEERIE
7, FTRLHIETLTHS,

Iv. = -

DER, EHHENDRKRMBROMEEBYETLT S,

AR HTEEDL HCEHEBIL, Loc. 7 ® En-a LIz REZTHREE = ~ 2B (# 8,500
FH) THDH, WEBOFER, BRHHEANEELLZEERZRLTVWAY, EHIRFELTE
bY, HERTHTH 3,

Ta-d [ T#, >&o Ta-—c BT & To KIITEB DI (1 3,200~4,500 £ 7) %, %
WTREWCEEBEHME IR TLEBHTRETH D, AHTIE, Loc.7 & Loc. 102 & 0@
BHEBIASH LTS, BHLINHKED Loc. 10 TiF, BEM I L TRRAER I, BF
DREALE, Gramineae, Cyperaceae, Polypodiaceae # X ¢ L, O EALL (Table?7) # ¥
L2240 Thote, BEIEBEBENLILLED, Obi Myrica DBEBIchREBRA~EB
17 L1, BEORBZEIL, Quercus, Betula, Ulmus, Juglans, Carpinus, Corylus, Acer,
Styraz, Saliz T¢ £ DIRFEB MG Lic, —, ARROABMBERCAETS Loc. 7 T, =
— s b RIzEE RS, Thalictrum % F & L, Carduoideae, Sanguisorba, Cyperaceae 7t
ELD b EENREE LT,

0%k Ta-CETHRHN I KINE B Ik (£ 8 (#9 1,100~1,500 ££5j) ofi4ix, Loc. 7
E Loc. 9 BT &5, Loc. 7 CiL Sphagnum 3447 L, Umbelliferae, Gramineae,
Polypodiaceae, Osmundaceae 2K LicZ LD, MBRCRBEBRERAE Lt A b,
Quercus DBHMMHIL Lic, —F, KHRPRIEO Loc. 9 TIXHFHIERE Lic. BHROBRE
#F & LT Quercus R HBB TH - 7208, Picea, Abies, Pinus &\~ 14t EBI#EZ L1,
1910 ER O FEMKiL, Pinus ODHGMIEDBR T Wi DD, P F=v, 7Hh=v=213K
AEFICBREL, =YV<=YREBREILVCARAFTAREETHEREIA TS (T - F
R, 1916) & &/, Picea, Abies 4R MNICAT LicdBxbh b, Kt Loc. 7
tRic > SRS L, 2o, BRI D Sphagnum 35345 Lz (Table 6) = &b, MFLE
HRETH et abh, YREBHLSBELAGETCH ez LAEIRD,



EPNBEBRRIRC ST 2 HE0EE (A+HR) 425

DEOMEIKIUDHEBIERT, Tabic 10, Ta-a 5EDOET=2=2y FAED LR
w3 (LidEKILKEBERR, 1979), ZOMOKIEBKELHD 55, 4< &b 2EER
PR E R A3 H - fe, WAL, Quercus, Alnus, Betula, Carpinus, Ulmus, Acer 7t ¥
i Picea, Abies %% UX D RRZMNTH Tz L HEE X B, HIKiZ Gramineae & > F 2B L
Lz,

Bt Ta—a ETHEAET TOHAEL, BHOELPEBMORBRROTEMBENLR
TLEND, KL, BREMOARNL, EREECHRTIEHENE Th T HTREERE,
Bi0E T (Loc. 8 OFK L) K& EhHHEKRD Pinus (MK Ih TV 2B 0~ v i R
Lichpeabhs, —K, MRROEKE (Loc. 2, 3, 4) 12, 10~55cm L E IR b, #K
PRRLT LB LAEVA, WTFhELTd 200FERBOLDOTH S, Thbd 3L, »
ROBLVIAEINICHIENCS S dd, HETHCIHLTIEBEBRR R -TBIE
HEHER R LIcBR & o T3, Loc. 2 T3, 1% Ui Quercus Dixhs, Betula,
Alnus, Hydrangea p3%\h\, F D Araliaceae & Carpinus H3EM L TWw5, KK, 1
L Polypodiaceae 734 <, D Hic Osmundaceae #3& 575, Loc. 3 TiL, 11 U» Picea,
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Main pollen and spores diagram during about 5,000 years
from Bibai City, Ishikari Plain. See legend in Fig. 3.
(IGARASHLI, in contribution).
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Abies, Pinus 73% &, D¥w Quercus n\ES L, HOSERMRHMT 5, HKKZ, 2D
Polypodiaceae 735 L, ®BHic Osmundaceae & Polypodiaceae A3 5%, Loc. 4 T,
2 Quercus BNBEEIEH, Alnus (ZRAPEMEZRT, WK, Polypodiaceae 2\ &E 5T 5,
ek, S L DHEGEVRAM CHEMOMMAEALR S,

DLk, Wi Tiid 5 03A KO 4,500 EROMAELZETL LIc, ThififuRoOEESR
LHETSE, AKEWCVBOEBE (NAKAMURA, 1963) Tl Quercus, Ulmus, Betula,
Alnus OES R EEBRKISFEOCHILLTE D, SHEMIPEX LFRZEADLRER, &
fe, BABHUCABET AN FFORE KT S A M oM4eE Fig 13; HHHE, &HF$)
LRETD L, RESMOBRES: LT, Frazinus, Phellodendron, Tilia AEFMIR T
VWHEBRBRTIEBEDRE L, 212 L, Picea & Pinus OBRZTEPERTCEHL LT3, &
OISk, FHECEWT, Ta-c E&Tf’%’k’-ﬁfﬁﬁiﬁiﬁﬂﬂ LEBRE LT, MEILfIETEs
T AHSEEMR ORI L BET AL D Y, SERORHNEET D,

VI. 8 H 0 [

WETLOFEB A B LT, AHRMIBOMEENRED X 5 BEBEXETCE R TERD,
KIUBSOMACRIETHEE 5 &C, 1977 £0FBKIUB kK OHE (FFE, 1978) L LES&E
LTHRENS DO D B, (EHHENDLRDEZATIE, KIUEBHOEIHER Lo Lo
AR, BB vIBEKOBELES ST L#EEEIhD, He, Ta-dBETHORMEET
WERERE L, —7%, BiEH TR, BRECBRATRK Sh, BREABRCHEERKIRIL LI,
DED TacETHIL, BLOLLKROBHEEMEIcXY, A ECSERERBEE L,
3¢, Ta-b, Ta~a DEE /L HETHMPCHERIBR Lich, FEE LICARDCTRTH
ThHHH, BEBOBENLART, BIKKIEHCHKIRES > BE LT HENER ERIERI,
BEZZD T LD 3ED oIt HBRS,

AREBRLBCHID, AFELTTDLCHIhBEADEEYE - TT X - dtlE X
FEPBHAFRERROPHREE LI COAKOBBOHF ~ 23t L, LHLELB LATFS,
¥, BRBERCH- TR, ERFEY TR EEREL, TRARMETMS K
CHBY Tt BAEBRAMLBRRRDE NMNMIEEBNLER, £A-Y) v/aT7o®
BB LTEER > Tuwikiivwi, TZRELTELHILELDIT 5,

5B XA

1) BEES: EMNKBAROZNROMBTOWT., BB RI 2 ERIE L BRBEOR2CHT2
RAEHE (£ 0 3), LiEE &R HETH, 1979

2) BUAR -HE B: THBYHFCSHATIRBREPEO UCER—BFOENEREO UC £/ (72), #
A, 26, 1972, v

3) BEKUKGHRZREL: LBEOXUKSHE. EBEKUKGLERSK, 1979
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4) A+HEAET - BEHEE: EIMEBECSYsEEaELOoRERBO WCER—BXOBNER ©
UC SR (143), BRI, 36, 1982.

5) ATRAET BHME: LEHLLHERFCsT s HmBERoEREEE. FUREHSR, 13, 1974

6) ATHRAKET - BFME: LEEckT3EHKBoBEEER. FUBHE, 20, 1981.

7 FEET: HRUBKOFHELACRETEECOWT. AHRUEKX :REEH, LB A%, 1978

8) TRE#E  FARZEH: HMREIENBTARLAERE. LBERFEEFTRINTREE, 4, 1915

9) BEME: IUBSBRKEOCEH—HFOFETRE UC oFENR BT R, 24, 1970

10) NAKANURA, Jun: Palynological aspects of the Quaternary in Hokkaido II. Teine bog
and Numanohata bog. Sci. Rep. Tohoku Univ., Biology, XXIX, 1963.

Summary

The Tomakomai Experiment Forest, Hokkaido University is situated on a plateau com-
posed of thick volcanic products erupted from Shikotsu Caldera, Mt. Eniwa and Mt. Tarumai.
Between these sediments, humus loam and peat layers are deposited in several horizons. The
author investigated these humus loam and peat on pollen analytically. The results showed the
uncontinuous vegetational succession during the last 4,500 years to be as follows.

After the eruption of Ta-d pumice fall, about 3,200~4,500 years B. P., a marsh and a
deciduous broad-leaved forest mainly composed of Quercus, Betula, Ulmus, Juglans and Car-
pinus were developed in the low land along the Yuburi River. While on the plateau, the
grassland mainly composed of Thalictrum, Carducideae, Sanguisorba and Cyperaceae was
developed. After the eruption of Ta-¢ pumice fall, about 1,100~1,500 years B.P., a mixed
forest of conifers such as Picea and Abies and broad-leaved trees such as Quercus, Betula
and Ulmus were developed on the plateau and in the lowland. The present forest has existed
since 220 years B.P., after the last eruption of Ta-a volcanic ash.



