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FHmm—r  JrEEE L 3L, RAFICEITS
SREMHEREYIZ S W T DTEBRO

Ryoichi Yosun®*, Takashi OriTani** @ Palynological Study of the Bog
Deposits from the Tengudaira, Mt. Tateyama, Central Japan
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Fig. 1. Sampling localities on the Midagahara plateau.
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EREROMEE L OHIGHFEERF L, ThEb &g,
T, RRTFEBHT, €8 BReaiEogE
EREFL f2s

AT OEFNFEREICB W TIZ, BAEUFEOEERE
B, R RUFOEESTE» S BRIOEE 2 Eh-
Tukifni, &k, IOWRXEZLHB YN
T, SWURGESEE A0S, REEEEREAAR =
FREER, EILREHERE A SR, R
FHAHFE—-REr 5 £ { OMETER L. %
7o, WCHAR B R A A UIREITFTE 85 L
fro MEOH 2 22 MEE2RT 5,
AR Ui 5 T, BT O BRI
B3 L EEROBR 23277,

eI S R - HEEeEmE

1. EREEHERMS
RIBOIEHHMREREE, Fig. 1SR T1805 (17,
21, 30, 10, 43, 47, 56, 64, 61, D, L) TI10H#»
SR TEE L -, BlEE, »wih bl
TEHE 7 RS, IEEH S WIRERETH S,
W EOBEICH - Tid, BACEEsSET
HBHIEE, LHEES SO, REKRDOFAID
Bwk#EZIGNRDZIEDIEEER L, £, #H
Tk o TEEL, HHERECEL LR 2
o F HYHEEEL 72, FFHE, 3emX 3em
A, S 5~ TemDBIEN & L CHMIRE, S
oLk, SIS TOME : BEOREEELEDK
BETableliZrRt,

Hhea61, 641k E#E, 56, D, L, 47, 434kt
A5 EVHEE, 10, 30, 2LiEa A TV, 1T
v i LEROEFRNICAHE T 5,

MR ST, L, 300mfE (Hhdel) &
T F AL, HARTIINL 500mE TOMT 5.
A X1, 600mfhiT (Mipis6) F CHML, BEARTI
1.910mz T4 % (B, 1985), &7, 51,300
MUAETRAAYIEY, #5337, 32X 30900
T3, $2551,600~2,000m (Hui56, D, L, 47) T
&, RBE MR (BEEE) OB EERPFEEL, 2k
FoEARCEMERES s, TOEREER
Foici vy a3 a v RNl L Twa,

T2, 000mBlE T, BUA A vy 2 v EEEL
T, Wi o AYH, bk 58z P uES L TR
L, LYoy, S ok EOBEBELEES
PMEET 5, £7-, {152, 200m%E 2 5 FE P
s ldog = VHENEET 2, A4 FEVKE
IO ThEE L, EEH2,600m (H2:530)
ETHMT B,

2. RHE, #HEB

S, REPEE, SR s HEH R KT 5 KRG
SO 0 0T, EEAZ, 300m, FHEE10% D
BamThrs (Fig 1),

EEHE L (1974) LR, ZOFEER Il
il EEHAS T O JORmAERM R 5D, 0
L B0 ER (5 Eas, HRO—
TRHERFEEMNNZ, £LARSBETREIRO
A2 ) TR KRR SENL TV 5, YAMASAK]
et al. (1966) 2 kiukE, B _Hfiric S TITHARE R
ORI A S, FFo/hbh (1983) WERBTE
AT, chedbfsh B kmERDERHRL
Twb,

BHRURIH St Fig, LRI HEBTH B, iF
R R T b DFEE T, BEHoms & #10

Tablel. Descriptive remarks for the samples and sampling localities.
Lacality (.'I\T!tiatgc}e) Topography Vegetation Material
17 2,840 Small mound beside the flat-topped Alpine meadow complex bounding Alpine meadow soil
crest of Mt. Jodo Pinns pranifa thickets
21 2,630 Uppermost small terrace in the Muro- Bog vegetation and alpine meadow  Alpine meadow soil
doyama area complex bounding P fronila thickets
30 2,510 Lowermost small terrace in the Muro- Mosaic of the bog vegetation and alpine  Humus (peaty}
doyama area meadows bounding P. pumila thickets
10 2,360 Small depression of nivation hollow P. pwmila cluster with small amount of  Clayey silt
beside the Maruyama Abies mariesii
43 2,190 Small mound on the gentle slope of the A. mariesii forest with bog vegetation Humus {peaty}
Kagamiishidaira
47 1,980 Small mound on the gentle slope of the A. mariesit forest with bog vegetation Peat
Gakinotadaira
1,890 Gentle slope on the uppermost part of A. mariesii- Betula evmonii forest with  Humwus (peaty)
the Midagahara hog vegetation
D 1,700 Gentle slope of destroyed peat hog on P. hakkodensis forest with B. ermanii Humus (peaty)
the midpart of the Midagahara
56 1,645 Mound between the inclined slopes on P. hakkodensts forest with A. mariesi? Sphagrnum polster
the midpart of the Midagahara
64 1,475 Bog on the small depression of the Cryplomeria japonica-E. pesttaphylla Forest floor soil
Kaminokodaira forest with Fagus crenala
(3] 1,330 Small mound of Sphagnum bog on the C, japowica~F. crenate forest with P Forest floor soil
Shimonokodaira pernlaphylla
Tengudaira B 2,303 Destroyed bog on the inclined slope P. pumila thickets with B. ermnanii
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P, 1983) &7 ARV RUIKRE (BUFARKIIIKRE &
KD %) RHAET 5,

HWRAEE 7 7 7 Ei3, EE68~Tlem (BF 3
cm), HEEE52~53.5cm ([EE]L.5cm), BE4l~42cm
(BE1cm) D 3FEEEDHB, 205 bAVKUKE
&0 Ao 2 BIEARKIIKE X OREFMGE» S, /I
o (1983) DECIET 5 4 HOWEREET 7 2 o
B3, FAHBET IR, BTFECLORELD
ZVBEE2EETF 7B, B4 L RBEFCHLs
N5, 7, ARKILKERG6, 00074 > L 126, S004ER]
CHETLLREET 7 7ERcasnTns (TH -
H, 1880),

HES S HEE18ecm E Tix, WEHO YL ek D
IWEERAHCH2, CohickEbhkcEE T2
R ORRSEECIEE L, A~EMo/NEE N
i,

BEE18~20cmit BHOBITEH TH 5, HE20~41
et RO A FBEOBRB T, EEMemc B
E# lemDb@ 2 HET 2,

HEE42~52em B & U53.5~60cmik, & {HEEFS
NIBOORKET, BEESSemic AhkILRE %3
TET 5, FEEG0~68cmid LSO EAIEOORE
RET, WECTem{TicH e,

FEE~T8em iR BRENTETH 2. F
ERIL B LA, MR E2ED,

HETS~8lemiZKAELE, BUTF, EE%cm
TIRARBLSUHEERE, L IIESLIUCPET, T

100-
Fig. 2. Columnar section at locality B of Tengudaira.

Table 2. “C age.

80r

Horizon . _ *C age
(CIT[) Material GaK-No. (YBP)
36~40 Peat 9,382 2,460£130
47~51 Peat 9,383 3,030x120
60~64 Peat 11,476 6,920+150
64~68 Peat 11,477 7,580 £160
74~77 Peaty clay 9,385 8,730+260
76~78 Wood 11,481 8,810+140
Depth
in
cm
Key
o
a ] pen
10} o e Peaty clay
="
20777
» Siit
C age
30 -
;| Sand
L :I 2460 £ 130 yrBP
40 —Tj4 Gravel
Hurmius
50 ] 3030 £120yrBP
~—Tj-3 i
ron pan
60}
6920 £150yrBP ‘E‘ Akahoya volcanic ash
— } 7580 £ 160 yrBP Sigokudani
) ey Jigokudani
705 § ~—Ti-2? e cognate tephra (Tj)
%[s?auxzsoyrsp Wood remain

wood
8810 £140yrBP

20

MECEOEEERNF{, B L3,

FEESemE T BB O RBEE (VWb Biron
pan) Th s, ZOFBREWEETRETET, LLTOR
Mg FIRERETH D,

Z2FHIBROKOH-7 2 ) & A hicfE - TH
HL, UEEMER 78T — b 2P L 2 (53
MidE, 198128, iz, FREHI DL T, AFE
B E350~1, 000k T2 T, HETST~NTD
8 - A bE2EE - 5L, S9EHOEE -
BFHRHE G, AR T TESHEEOTE
- RETEREELUTO L CEHL A,

i) REDHESERECDWTIR, KETER R
By T35, L LERGRESE SO
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Fig.3. Spectra of surface pollen on the Midagahara plateau. Percentages of Cryplomeria are calculated
based on the total counts of arboreal polien grains, and those of the other arboreal taxa are based on the

total counts excluding Cryplomeria.

Crypiomerig IS QAR SERIC D W T, REE
e & CryplomeriaD 0 2 v 1o b 0 2 K
L2 ESE, Cryptomeria AR TEBHRE0 M+
ZEDE,

i) AR, vyiEd, o rfEMOSSERI DL
THIEG TR s HE L T2 HA2%E,

iii) &7z, 87 - IBTRR%0C 5 2 SHEETESRD,
RIERTE Ry, BATCE, & - o riEliETo
HEEEH L,

® =B
1.% B

HRmEET OIS e T EREROESI X 2
T 2Fig. 3R,

1, 300~1,500m (Hip61, 64) 07 FH EET
i, T TR B aElEE, RAMSERR
T, FOE ITHIER, B CnplomeriaThH 5, B
AR, VIR 2R EDLE Th P PI0%BEE
AR E v, RE T Criptomeria\s D\ TPinus &
FagusSEUBRHOER 3 % 5 U, Lepidobalanus, Alnus,
Betula’s ¥ %% 95, E&H T, Gramineae, Cype-
raceaeHifth D EAR SHERIC L THBEERE <,
BUTDEND, i, ¥IOHEE - 2 5EEHE%

HET %, Fig. 3wEHMizRa R TR LN, 20
iE & AR Lyvcopodium TH 5,

E1,600~1,900m (#5566, D, L) @, A7
ZEVHERIZDD 22 UE »r HOBRARET
BHIATIE, TR - RTFRE0IC 8 5 REOHIE R
7 LRI TEEE 2 58, LEHOES1E
DLAKE L, ERER . vEY - oy EROY
EH20~30% &£ B, RATIE, Pinusk & U Alnus
H20~30% DHIFE 2R L TEET, Ik TBetula,
Fagus, Lepidobalanush3BETHBRL T3, i,
Tsugak Abieshif] 5 %R SN 5, Cryptomeriait
B3 LR, EATIE, Gramineae & Cyperaceaess
BWU~15% L, v Y« 2 r st 2 ik
o BT, ArlemisianfES,

FEE1,900~2,200m (#1547, 43 DA A ZEY
HEMTR, ERETFRRe S 2 RARDEEEH
WRT, #07H BLELRELFEEN DS, ERR
20896, YYD - 3 Y EEE% S0, TR
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A Xk 108 % ~20% % R ¥, E 7o BT Tsuga,
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Cyperaceae, Gramineae?SfJI0%HEL TH L %
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Vegetation*

Alpine meadow

Pinus purmida foresl

Betlg ermani forest

Finus hakkodensis foresl

Abies mariesii forest

Pinus pentaphylia -
Thuje standishii -
Tsugo diversifofic torest

Cryptomeria japonica forest

Fagus crenota forest

Herbaceous pollen and spores are calculated based on the total counts of pollen and spore grains, Small black

circles: less than 0.5 percent.
*  Redrawn from KawaNo (1979).

<, Genliana, Fauria, Avlemisia?’s T3k <,

1557852, 300~2, 700m (M1 5510, 30, 21) g =y
W, AROIEE « BFREC S 3 HEH10,
30, 21 TEAEm B DN TR M 547%~ L
WAL T, ThiFCHEHORE ML T 2
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(15~25%) H3LLe R IR ASE <, Betula, Tsugea,
Abies, Juglans-Plevocarya® % ~10%1E5, 27
T I Cryplomeria, Ulmus-Zelhova b B & 1
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E& L, MK & o Tk Fawrig, Umbelliferae%#
10%8: 5, % 7=, Thalictrum, Minuartia?, Pedi-
cularis, Ramunculusi3 Z b ¥ Tk H 20885 3
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WL LHBEEORWERLZRT, v5/EH - 27
L 5 ~10%38 5 2,

oA YRR B ILEEROREIHELT (33
52,840m) DA THBH, T I TR BT
KA S ZAROEEIT4B% e, BR, v5
TR e 2 TEE E B ICHIRFESE L, D
DTEIE20% E, EHEAORTHEBEEEL D,
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Fig.4. Pollen spectra at locality B of Tengudaira. Percentages of the arboreal taxa are calculated based
on the total counts of arboreal pollen grains, and those of the herbaceous ones are based on the total pollen
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Counts of pollen and spore grains. Small black circles: less than 0.5 percent.
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TEmE—E LTI LT V28, JERmE)
EIRRE O A OBROEMIETETH 2,

LS DB E )2 S BB 5 Vid A = YHAC
BT, HERMREHOERD - lTFHERE L REEE
EOBFEFR LI b DT, TSUKADA (1958a, b),
HIBINO (1965}, #5FH (1967), B& (1968), =FH
(1981, 1984) & ¥#Hb 3,

RE (1967) i, b7 7AdbE8 (deiE36°15 2 o
Ab#%36°36"7) O 650~3, 100miz BT B 23E D+
WL (Aa~AB) OB SR L, Bl
OO BB B TER & i BB 23
KESTH2 L|ME L,

Eio A (1968) ik, it LIS TR A HERY)
DIERMA» 5, EltbofEigho, ERERHR
Pzl TTFhA»PSEEINTERLLD, EFELLN
BIEREREEENIR L 7o,

B 5SFE (1984) &, B FOEBILYE T,
HETER cEEORFREREL, 2o’ ERl
LA TEES N EANTERAS I TREL, B
W TEESNAIEBHO ARy PLVITKE EH
PEZTwE, LHELTNS,

ZOL S, EEILE» sEILHC BT 2 HERY
FEOTCH - TR > & D18 - BTO
ML -TEHENE EbitT 3,

T, MRE s EEHEWT b, EBAEs b OR
WTEMHC L B biEE s h 2 HRESRET R - 2
TR L HEHE L OBTOA—REED sz,
L L, A (1967), SFH (1984) BWRLIZIE X
W, MekTEENC X 70 - RTHROES R, BR
BHOET A A VS EVHE, BIUNA TV
LEEBLWITHTED SN0l Lo T, 3L
W, BRE s FEEfiicswTIiE, RERHOBE LT
SCERTE, B OFERTIE, FO{LE 1
FHERG AR SR OEEE» DD LR
BMLTWaAbDEARTIEHNTE, B8 - BTLE
ORI E S (HEOETETETHE tE L o1

-]

2. RAE, HEB

9,000 & DT WIKEBMLELUTOERET
ik, Ericaceae & Umbelliferac2SsE T H 5 #1,
Gerantum, Carduoideae, Scabiosa, Lycopodium %
#3, 2O BTN, MEITRER O
PP SR 2, REEMIB0%DIE LA EE S
& 3 Ericaceae@7ER & Vaccinium sp. 7 ¥ DB/
BEAMEEEE T Y Y VEHESCEHE LD
HETAE, YEEICEELTR W LEEAE
OEFESEIELIEELIBY, LUE¥E~rGE
# o TEricaceae®BiA & & & & Unmbelliferac % £
BELHRERE TR~ L Tl HE
Ehb,

AA T, Pinus, Abies, Tsuga?i8% 5 510822,
Alnus, Betulat$10~3%IREH 61 298, RETE
BOMSTER» oM 2 &, EHRBIEEYICIRE
BNLENATY, AFVSEY, aAVFTEEHG
WIEEL TORTATEEER IS v,

Figik, BWIELD bR LR b DaEE S
N, BokiEKEACERMTES EEL 6N, T
ORAGHE L E» s E EORBRERLEBIC T TIE
B lRTHEROFL WELARD b b, Ihd,
YRR EOHLED, LicBVTE B (1981) 28
|G LKL E» SBREEE T TOTE
B BPRROEBII NS T 5, 22 LHED, Lo
KA EEIc ST 5 Selaginelle (2 D% 13
S. selaginoides), Ranunculus, Compositae’s &3,
FRPTPicnd, H5OIHREBICED RS
CBERWABRL-TED, WErREREELE
T, BELAEREHOBCRERBVWODH -
ZEEREDES,

PR ERE 8 12, Ericaceaestils L7, HEEH
DAL g 2 s HE L, $H10% T Fagus, Lepido-
balanushsBIR L ik, HiBHOME 2T RT 5 98
BHHwHETaLS IR 3, JITREROHE
A ARKLEDBEELEERAC R, Belulali30%,
AlnusiZ 108 %BHET 2 2 &6, MBE, ABIi
Betula % 2k e U, Alnus B85 il afEEL, &
¥ iz Pinus, Abies, Picea3B L Thlzd @
EHEEESNS,

F iz, BT, FauriadtGentiana’e - THE%
THETL LI CRs 2 ks, ZOEHCE, |
EOFRBFEELLND X5 2hEr o BEOSH
HEBEMEEA L EMEL S,

IRBOIEHS, RREEBAM, il
AR OBEE T+ & 5 & BokiEOFEE 2
M- rELZONE, TOERTERESLET
e, chicagdshaMh, BIUHE s ROH
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BD (5, 1981 kB2 EEEEEOUC
FE 5, 9, 000FERTO & EIEESNS,

ZALE, 177~8,000£ER I, B AR BRI A
WA LB CHIE L AciERIck 5 £ TORER
TH Y, #98, 00 EAIC BB B AT R BRI
WALTER (K5, 1982) #ER, BEREHOSE
HEERL - BEbELL- DB sbitEnE S,

BEE53.5~68cmDBR BT, T#4 56,920+
150yBP, L#EH 53,030 120yBPONCENRERT
WA, ZOBEOREIzE, N oYLy
ZEYRIZIRE L D bR EFE L <ML, Betula,
Alnus ORI - BIZEUCHBE TR L Tok
FHEEESNL, FODOBAALTYOSEREAL T
AE LR, HEDHEM sl ED
LY e rESREELONDL, ZHKEHLT
TFODEREFAL T, ERTE, RECE
iz, it s b HemerocallismBEH 55,
HAE, REFCBWTH =y 375 AL
SNTWVEH, *OFELL5HWHITRATL L L
S00mAZFE DB ARIE - ] (3t38) TERTH 5, HAEF
OHABHE TR, REDWHERicsid s L%
Bk & OB R A - T b TTHEM S
Vi,

TREAZ~52cmDBRETiE, Piush#15% HIR
L, A 2SR REN ORI TEE L THFE
L& - 2335, £, Alnus, Betulab ThF
N20~40%, 15~20%HBAL TWEI s, I¥
TV F, A NREE LN OSEERE
LTwuizbok Biahsd, Tsugak Cryplomeriad’
WI0%EET A I L, AXEDAYFOSHEN
BWEIDBIALTHLEZLE2ERLTWS LED
h, #ORHAE, RETHROMCERD S, #13, 000
Ait¥zohsd, Zhid, ks EoMsL (SH-
BEH, 1981 T, EEEGTEH,» S LMcEDL SRS
BWUHO CrplomeriaDHBERET 2 a0 8h
B,

W, o FEESemE TOILEERELSE L, EE
20~4lemD PR g Tk, Bl&HEE, Alnus, Belula
OHEEN, FHFNN~40%, 20~25%+&<,
PinusdH 15~20% T Z i<, &7, Ericaceaed
TER PR 2B o BB THEEL THED NS,
ZhoDZ &b, BRELEOHERRIERICI,
HEBMMEILIESE LA OMA TR o LBESR
LA A =Y BSmL Tkt aREhd, &
BETEHOVUCERN S, CO LD HRHEL RS
2,500 ML Tk LESI R D, Z0D
BERITIE R 2T, /A 2V OSEERIZHE/LEER
EoktitEashs,

B EE18~20cm D FEHY R 1738 = Tsuge, Umbelli-

iferae D R IHR AT & 1, SanguisorbahSii%
HIRT 201, EHOELER LS LAEZASLD
SRMESCRERET 5 —M e L EREOFREL
PRTLDTHE I,

LLE, B|E, N = UHIZUETIRET, MR
BB amHitoMETEIZ, RO LD icRiEs
Nna,

19, 000280 X 0 LRI, SHAEL D RS THRL
T TREHETIC, VY VREMOE/NMERERLD
SARBEROBLER R UITBLUFHO RS E
WL, cane VEiEES ahEErohidD
BLUEAEERE~LBTL, JORRE, T2
IH, NnATYOMFLRDONZH, FOICHIR
HEOFMIZTEE TS 2,879, 000FFT 54 =V D

CAFRELLEALTRDE, TATRSH, § X7

FOBWMBERL T ol, OB, LS ET
W, S, 2oy e AER
BRM T & - T ATREME AT Vo,

7 000EH/TH 54 T YOSFRIEA LS, &
GOERETRL LS SHEL EO IR B R
L, BELTCIBLED -, ZhiewLT, 7,
LX) 7 OMMIBRLTY <,

A=Y DS OHERKICERTHS, 000EF T2 5
aAYH, AXFODIEMSKL, F2,6005FF]H 5
HuTwol, S6RFODENA YOS
SERNLBEERE T2,
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Summary

Two kinds of palynological studies have been
carried out on Mt. Tateyama, central Japan.

Firstly, surface samples from the Midagahara
plateau have been studied to assess the pollen
contribution of nearby vegetation, and its long
range transport in altitude. Secondly, the bog
deposits at Tengudaira have been studied chrono-
logically to elucidate the vegetational change
from the subalpine to the alpine region.

Poilen spectra of surface samples show that :
1) Pollen spectra reflect the composition of

vegetation around the sampling localities, if we

exclude the altitudinal pollen transport.
2) Existence of Tsuga, Ulmus-Zelkova, and

Juglans-Plerocarya pollen in the Pinus pumila
zone can be regarded as resulting from the
altitudinal pollen transport.

3} Pollen percentages of Cryplomeria, Fagus and
Lepidobalanus reflect the composition of nearby
vegetation with little distortion.

4) Pollen spectra at locality 17 of an alpine
meadow are characterized by dominance of
herbaceous components, such as Umbelliferae,
Compositae, Thalictriim, and Ranunculus, and
Ericaceae among the arboreal components,

5) Even at Midagahara, with an open landscape,
there is no significant increase in the ratio of
herbaceous to arboreal pollen.

Pollen spectra of the bog deposits of Tengu-
daira show that:
1} DBelow the horizon of the clay layer,
Ericaceae and herbaceous components such as
Umbelliferae dominate, accompanied by
Geranium, Caruduoideae, Scabiose and Lyco-
podim, In this horizon, subboreal components
are also abundant, while the cool-temperate
components are rare. This pollen spectra show
that the climate was cold and arid before
9,000yBP, and that an alpine desert or meadow
existed around here.
2} Throughout the peat layers and peaty clay
layer, Alnus and Betwla are abundant. This
shows that Alrus and Betula stands existed
after 9,000yBP,
3} In the horizon of the peaty clay and the
lowermost part of the peat layer, that is,
between 9,000 and 7,000yBP, subboreal coni-
ferous components are few, while Fagus and
Lepidobalanus increase. This change in pollen
spectra shows that the upward progress of
cool-temperate elements occurred during this
period.
4) "At the lower part of the peat layer around
the Ah tephra horizon, Pinus gradually increas-
es, while Ffagus and Lepidobalanis decrease.
This shows that the Pinwus pumila zone was
established at about 7,000 to 6,000yBP.
5) During the deposition of the middle to
upper portion of the peat layer, stable Pinus
pumila forests existed. The area of these
forests have decreased somewhat recently,
(Received June. 30, 1987)
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