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Environmental history during the last 2500 years recorded in
sediments of Lake Yamanaka, based on the fundamental study of
transportation and sedimentation of pollen grains

Masato Kosugi®, Mitsuri Ikeda® and Kunihiko Endo*

Abstract : Environmental history during the last 2500 years around Lake Yamanaka in the

neighbor region of Fuji volcano, was reconstructed based on paleoecological information as fossil

pollen and diatom assemblages, and stratigraphical one as tephra and radio-carbon analyses. The
study was progressed by three steps as follows ;

1) Transportation and sedimentation patterns on pollen girains were researched in the present
environments in and around the lake, by means of comparison in the distribution of pollen grains
in surface sediments with that of surrounding vegetation. '

2) Sequense on sedimentary environments in the lake was reconstructed based on fossil diatom
assemblages in the bore-hole core sample obtained from the central part of the lake.

3) Vegetational history around the lake was reconstructed based on fossil pollen assemblages from
the bore-hole core and datings using tephrochronology and radio-carbon method.

As a result, the history of Lake Yamanaka and the surrounding vegetation during the last 2500
years was evidently clarified as follows ;

(1) 2500-1850 years BP. when Lake Yamanaka was not formed yet, the swampy land had been
expanded in the valley.

(2) The lava flow, erupted from the Fuji volcano, abruptly dammed up to make Lake Yamanaka
at about 1850 years BP.

(3) Contrary to the dramatic formation of the lake, conifer forest composed of ,Cryptomeria and
Lariz, and temperate broad-leaved deciduous forest composed of Quercus subgenus
Lepidobalanus had kept to be distributed around the lake. The vegetation suggests the climate
at the time was not so different from that of the present.

(4) At about 1000 years BP. the vegetation around the lake changed to be dominant in the
temperate broad-leaved deciduous forest mainly composed of Quercus subgenus Lepidobalanus
and decreased in Cryptomeria. And the lake level commenced to be lowered. Those suggest that
the climate changed relatively drier and warmer at the time.

() At about 300 years BP., Cryptomeria conifer forest has been growing up to be dominant again
around the lake. The temperature of the lake water was relatively lowered and the lake area was
expanded. Those suggest that the climate at the time became wetter and cooler, and that the
peculiar climate corresponds to the ”"Little Ice Age”.
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Localities K-1 K-2 K3 K4 K5 S 82 83 S4 S5 S6 ST 88 S9 S$-10 H-1 H-2 H-3 H4 H-5 H6 H-7 H-8 HS
[Arboreal pollen]
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Tsuga 2.2
Picea - -
Lariz
Pinus
Cryptomeria
Cupressaceae
Saliz
Juglans
Carpinus
Betula
Alnus
Fagus
Quercus
Castanea
Ulmus-Zelkova
Celtis-Aphananthe -
Acer -
Tilia -
Ligustrum 0.2
Fraxinus
Camallia
llex
Elicaceae
Elaeagnus
Albizzia
Corylus 0.2
Hedera -
Total arboreal p. 500
[Nonarboreal pollen]
Gramineae 1.6
Gyperaceae 3.4
Artemisia 0.8
Composotae 0.6
Chenopodiceae -
Polygonaceae -
Plantaginaceae -
Umbelliferae 0.2
Oenothera -
[Fern spore]
Monolate-type 3.
Trilete-type 0
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HBARTFEE, YT av o —TFEE, A4 €
IVUHH— T FBHEOLSAEY T,

xbhb.

FRIEWHL, EHAr b Ih, o HEEZ,
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©® Quercus (IAF+FE) I
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FSBEEE, (UhHAE TS T < Y ERICR O TIRE
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KD Gramineae {E¥ ORES L, L #iO M
BEA 12 COFRMOMIK, FJIEY, IIEBMETL L
JEL SREIBITC M LT 5.

HT #i4 (22.9%) LB T —REETHS.
@ Cyperaceae (h¥V IS4 K4
BEARDOTEH Cyperaceae DEHEM L, LR OMMES

12 UHEADKIK, B, IUEMEZR SR SRR

BEsmLTw5,

EEIEHOHBEEIT, S3 A (6.6%), ST #HiA

(17.1%) , S8 #is (6.6%), HI9 #is (13.1%) 7s&

BRI BT B TERTH S A, HIEHNCIRESR
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WishERPRHREDONS.

@ Artemisia (AEFRE) ' 15

BARD Artemisia 10X O REMDL, LB OWIREA T
CSHEROMKEK, IR, ILERE IR &1k
sy mLTn5.

EBIER OHBREIR, WERCILERO Iz T
ERTHHH, MERTEET1IBUTOERTH -
7z

K14 Uebiids L O BB BT 5 RBHBED + O
Cyperaceae (v >V 7R B D HAE
BRDTER Cyperaceae DRHMEMIZ, LD
BEA UL COZRMOMEK, FIEY, [WERERE
AL BRI BINC ML TS,

ARTNS!

X15 Uh#iEs X O REEC BT RBHEEY O
Artemisia (2 ©¥E) LM OO
BEORD Artemisia {E¥y OREHEYE, L0 HIRE
IR UDERMOMEK, FDINBY, ILEME SR
S GRRISBIIC LT 5.

2. WUHADEICE T ZTEMOHBEOERX 5

LRI RO D R BHERR M P D10 & RHEY) D 41 D
HEZ X > CETHEBEINDZ &, TEHOEERIIT
B % THEYp L b DFERE & RBIEM O HBE L ORI E
L 2 HBIBRA S LD bhis W 2 ETh D . RETEH
DMBFEIL, T LAWIESR, MR, AULERE V-
THRREOEWVC L - TERYELTTEY, LORE
CIE &R - BRI SRR Eh O OREHIC
LoTRBESTWS.

¥ 7z, Pinus, Cryptomeria O X 5 /2 BB OB E TR
LTRBIER OHBERBRICFHH SN 5 S D, Fagas,
Quercus, Lariz D X 5 IZB/PNCEHA IR B DODH 5
EniEREh .

T, ZiEpoa T L oHBEEICER LTER D
HRERROBERAX S 2RA ., 20X 5 eBERX S,
BRI & e TE R RS O & A REART & 3 4 5 B
CHERERZ DO TEELLRS.

ORISR 0 313 5 16K DR DARE ]
@) R~ R
Fagus, Quercus, GE/NEFI)
® R
Picea
© WE~LEEsl
Gramineae, Cyperaceae, Artemisia
D R
Pinus, Cryptomeria (GBRER{HE)
Abies, Ulmus-Zelkova, Tsuga, Betula
Lariz G&/NFFI)

HRtARENOHIUPHORRREOEESL

KRR 3 LOTER LA (Bak) oo REBaH
WCRBRETT A oIy, BEI DA T DM OHERER
BOEBEXWLNICTHZEREHTHS S, LT
T, MOLBTEOheR—) v a2 7hOER L ARE
DENDH CNZIEh, 1992) 2BE&EE L.

X16w, HEEB(LAREDRBUS M LIRS, KHEEY
DEB(LAFER, FIRDOT 75 YM-e 2\ RET 5B
#, ThbbBEHIREEREY L P rbBEY L I
FLTABELBEC L CIHLIHFLRELpHEIL
B, ITHIRE HCEKKILUK (YM-a) 28, Ta#e
Ib #D2EFCHITIHh5.

[ #1%, "CRBIVF 751K TH2500~ 18504
WMEHEINS. KL, BUWBRCEETS Fragila-
ria BOMES L, FHRAMOEAERE (Benthonic) TH
% Cymbella |&, Gomphonema J&, Navicula BDER
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Planktonic Planktonic ~ Benthonic Benthonic
LAKE [ g 1 o 11 1
o =
o - @
YAMANAKA g g & S 3 o ) o o
- o o W =~ g - o o =3
3 3 s = 0 a & < o o $
- £ = g S b R < * a . L »
3 S S 2 3 S = < [ o & = o
c . & = 8 « 2 © K a w @ E & S s
:of f:os s - s gfe 2o ° W
= & 3 E £ 3 S 5 B3 £ 3 £
© 5 5 5 @ s £ = 28 8 3 S
o = o o0 .9 L S S sc Q O e
3 . S o S . a8 £ 5 3 2
= = QG It o) [t w w3 8 = % O
— ! . -
o ? ] = hows— E 1 b
YM-a s - — — s
g (Ho) Lfit T r o e -
_ P— — — . I— .
- 7 Jo—— ~ . RCma—— .
-100— . ol Pamsee p—— - 08 ]
— " I {la
~150— YM<b 2 - — .3 ]
YM*<c oo
YM-d eleaceary Mem—— b R [ 1890170
= 200—IM=e BABTRE] Lol b T e B F APTPRUR -
YM-f e 3 . . ] " t¢1830L260
YM~g 63 E N . | 2460170
T . o o n
~250— YM-h. sabxer . = o 2470%170
Y IGL . e N -
0o 20% "% [FJowne 1% [ ] humes Hﬂm Tephra

16  AEREE A - ) v 7R OERCAREDOBALS AR (HHIEs, 1990% BIE)

“CHEMIL, EBEZ (1992) WX A,

BT ST bhE. O ehb, ZOREIIRAE
D5 KEDHHIUFFILEFLRILTEST, AR
WITRRBNEN - TWIcEHEEI NS, Fio, Wi L
A=V Vv I7HBORTMOBHE (No. 16) D75 v+ &
R SERER CIEDy, 1992) LA ThE, ERT
WIS B0, KAWIRT v Hh ¥, y¥ 275, &
¥, avigEOWMOHEYFHEIBEL, RPRPEVET
=/ an V@ FAFXT7TFAAF, FHY, a7
FOVIREDEM G HERNBER L T tEE bR
5.

[ 5 [ #AOBATIE, 1850ERTEFEET L-BH
B2AaAYT - INA—TORKLPD YM-e 77 5 ik
ATETTA. 1#1%, Melosira |&, Cyclotella &,
Stephanodiscus Bt FIRED B 5 MBI E1ET 52
MEENMESTAERILAHEC L VRE ST LAD T
Ehn, HEOLAEIZHISS0FERNTHIL Lic & &g
TENTED. ZOZEND, IUFMEELRDCE IR
B EHBEEWIL, YM-e OBT LEABCHH L
AREE A E Ny GEBE, 1992).

Fiz, la &S b HHE~OBITIX, AEITOTE
DEXKIUKOBTSAIETT5. la BHIX
Melosira granulata D3 L EREE, BLODVETIZ
BHEVEARBFOBRMWERC L VST LI 5.
b FEL, Stephanodiscus astrea D@L FEAFEED
HEEROKTIC L V> bhb. la HH O
T TH A Melosira granulata 13, —fBICEEDOEHE CHI
DRAREMEETH Y (&AM, 1960), Ib
H&E &M LT Stephanodiscus astrea 1%, LBXKEE L
T Ao iciFEREETHS (Akutsy, 1964). 25

Uiz la H#E b Ib EH~OREL LI, HAKEDH
WHETEREL TS, ¥/, Ib H#IkTsELE
EREOIZEASOBOWHEBIL, MRECERTIEATER
DI~ DB BOWA LI 2 5 Z LB TE, Wik
DEKIEERB LT3,

ML RREN OB IIUPHBDOEE ETBOEESR

BEAR— Y v 7RBOTEM LA EORERERICE S
W, LR B A AT BREYETL, Th
ERBELE DD Db DI TRE Lo,

K17z, HEAR—YV v 738Bh 555 i L AR
OB MR ERT. HEAROBBIC L T, T
Po I ~MDIFHEHFHEIND.

[ BOBBRERL, 758 IOHCERL DB
fEHIZ L b, 2500~1000FRTE & H7e 3N B . KL,
A ¥ (Cryptomeria) DERESLS (BEEIZ X - TIT60%
Rz 5) BIOaFIBOMAT L > TEESTHh
. F, KEFDREEEERINIVE LS VE
(Lariz) OIEHNZEERE L TCHETS . IO EE
TE o X v, AFTEMOHBRIAHEY OWE
S LUTHBACERMINGZE, KR aFrSBR T <
VBOIEM DT LB/ NI N D Z & h, KED
FMAEAEZ, AFPLTLIBSLTELTHED LS
WhS=YRarSHBBPSEFETHLDOTH o
HEIIhD.

I ORI, BE2HE®RIC L D 1000~3004F
MELHEEINS. FEOMLAEREL, HARNHCE
M RAEEELEET A AFOARE, BEKOE
ZTHhHar58 Quercus) BXI =LV - ¥ v+ 8

NI | -El ectronic Library Service



The Ceol ogi cal Society of Japan

7 N, Y =N
50 INSIEAN - WEEE - EpEHE
Arboreal Pollen . Nonarboreal Pollen Fern spores
r 17 ° - 1 mM
LAKE 2 3 "
YAMANA €
KA g ‘%l: E §“’ g 3
£ £5883, o8 38 3
P > 'O b+l =%
§ £ 9 3 o & S5 % SE o8 8 2. 088 % 388 82,
2 o . g2 oo 3 2 3 VY I8 § 89,38 ® 2-958% 8 8ke TY ¥
£ ¢ E s 8 CInE 8 9 O [IoHOx2E L SES .00 @ o 0
s E 58 = " el g . §S8&ugn O 2 mwd V. .on0gnS o 82Ep a g9 c.S
g &8 3E g Lo 3 XX5D383%8 8 2 S9.858888%E & EES3E E §98 £3 ¢
a & Ja 2 803 E ﬂmaomwsmma E $8853c080288 = 558585 o £5S  O% N°
' O <A Q nH000IVOW O S OZRNIVLUTNES O ZZaa<X O 0ol S
P BT iq ’ Pl . 3 p ] * A r
i Lk " LR S " SRR ] i
[Cq— * | . ————_ ) . Bolo b (oo oA .| i N . ..F_,.... . |
e | passmsen  hew L ]
— ] 1~ b jmee—— - - p— N ”
] ptie & ] | § j—me - o m — | 3
o RO .1 W R e possnes oW p— — o
- - o " - ' l TR
K remm—— ] ju— " .
Jmcvms——— . pu—— e | [41890%170
- -~ - g o . 41830260
) e ey g o o .
€24601%170
ﬁf—-—— S b e 42470X170
—J

o~ 10%
0 50 100% Eere

Ulmus-Zelkova) DM, HEEEHROERLY S T
v AIE (Tsuga) ODBEFMWHEBIC L W FEST OIS
5 LfEbE RO, K[UEOHM IR -
BELERB L5, ¥, KEURE, —kKkE A
ENBTH=Y RS YR (Pinus) BT 55,
AT ARHIEIT 1) B AR X B EATHB OB X 5
EELXBNE. BT, KENHIZA B (Gramineae)
vy Y 7298 (Cyperaceae) - 2 EX¥E (Artemis-
ia) T2 EOEREHOIEMBEET D0, THHILETR
DRBIEH OB L v - ILESCEEIhAEHA
HH O EnD, ZORMTHOM/NML G DE
), Tich bR OHENELIC X » THEEND D
YBEEAHEIN L iclodb EE 2 bR B,

& DB, FEa KUK OBETE (K300 57
Ut hs. IHOTEMEARER, < VED
Wk 5 DEINE £ DROWA, AFEOHIBLE, =
FSBOWLRE, =V - Y FBORL, EREWIE
MOBA, WL -TEESTORE. AFOBMBAG &
aFSBRIV=V -y Y FBOWAIZ, KEOHNH
Tolml, BRI Licb D LEEINS. T, B
KREEGTER DA, UKL GiRED ER)
FRBLTWAH, ThZKEORE - iRt & 3Hfm3
L. TRHOEER LB~ Y BOLENE, AFOHELE
NDOPhbh D OB LD EELXDRS.

SURZEE &L LR DO HEROMHDH Y

U bWt k 31, BEDRE FIC B 57880 0&
- AR T A XM L, BERR IR O
(CEREOTERBITICE ST, IUFH#OEHR25004

DGIBBH siit Humus %Tephva : . :
K17 RS A - Y v SAROTER LA RE OB O MR (M 2igny, 1992)

MOKBRECEESY, BIUORUDOHEALE L DX
BHOERYBE L. TORRE, ILFEPESEEDCE
SNACREEBE I, PR L RAKC, KEE
e RENLRRESLESE IR TV, £2T, UTF
WO E & 2RI E Db 5 iKY - RRYER &
DERIEDOWTDEF AR LI,

@ LD BT LART D 2500~ 18504E B, {EHIIZ 13K
BONIEREBIEDR » Tvte, [z, 18504
EOFELKILUDERIC & i THH LIZEHE
BRI & o TE U OBERRRARRT—&
WL Lzt HEEI RS, b0 RIIRE 13X
192500~ 10004E 5 D D A E O FRMIEA 1L, BAED
IPCAFRHIS =Y, a+SHBRELLEETS
HbDTH-Tz.

@ 10004-itH, UFMELOFKL, 2358 - =
VERIRS Y RBE TR ST HEEEERER K
BETHZ LD, KENMERE - ZRLCE» -
LHEEIND., 5 LIKEBERT L > THKERN
B LHARMNAMET LeDTHAS . Fiz, HKA
BT - KIBEOHEINT & » TR D S LEA~DE
WE (EERRCIENE S &) OB M
LicDTHAS. ZOKBEDEE - BRI, 9~
1I3HATED W B [FRHEDREE] iS5,
Fio, ZOREIE~ Y BREWET 5, ZThIZA
RIOREETEHIZE b7 5 —RkE LTOT B <k
DILKDERTHA S .

@ 3004FATE, IWFMALOFK T, AFHHMh
IR LHEELREBIIRETHZ LD, KIBIEE
B L EELBRA. Ei, WKELASKE
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DEBNEMT DI ENLETLLEEZELDRD.
5 LIGRBREK & - TR ER L, BER
NI ADERDEOFMBEIRY Lz, 20
SAEDOHE - Bk, EHhoWbd B [/NokiE]
(FE2E=F, 19910BFEELYY) KT
%,
PAEW IR Uiz s 31 % 2225004 [ 0 FE 52 s
b, IREOWE - |EL] - [AFHKOEKX] BI O
M DOIERE & HHO~DHBERIE OB ), [REOE
BE - Bf{b) — NRFHEELERMKOILA] B L0 [H
DRENC & DI O~DHBERIGOEM], &\ T H
MERBEEINS.
ek, KR EL L 5 7eFH LW REO KRR

DT, R, HXECKIMER OB, TRV

EDEFHEC L > CTEHEMIZIh o055, 1EM{LER
EDHE - HAERBFNFEIC L > TCohryBEb L
WRIZE LD TAR. ZHIZEBR S OREYH—B
W, BAOERERBODBENDLLH LB DT
BHS. KL THR- LB X 5 I HEEENF
BN E DN D L 5 B T LA
EOMBTIERTIIE, 5 LicHBERMCH LUK
DREFNERBEEEI LI VRETHIDOEEL NS,

& 2

KRG EED DI BT, HAKSEIHESZHIG B

¥REOHYE BEE, AHEWR4L0ZEH EBK
&, HRe&Eivt - 58 BILoBE—K, BX
BREOREEETK - H WERTRCRAHTFEEDOD
BB IOTHGBYE . T, ERHZAZESES
HBEZHZEOERLKE G, ERE), PG AZEH
MR R DOM N T EIIITEM DR D ZH v B -
o, MLULTHELRRLET.
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&E B

NRSIEA - EBRE - EZEEINE, 1993 | IR EHEYICEER S N/cBE2500FEHOREEES — %
DEH - HEBBORBMUTREFOLHE—. BWEYHRE, 39, 41-52. (Masato Kosugi, Mitsuri Ikeda
and Kunihiko Endo, 1993 : Environmental history during the last 2500 years recorded in sediments
of Lake Yamanaka, based on the fundamental study of transportation and sedimentation of pollen
grains. Mem. Geol. Soc. Japan, 39, 41-52)

TER L AREOTERFITORE Y 57, IIhHE+ DO RUREC BT A2RBIEY OO
&, WFREMIEAR~ ) v 27 27 OB s LOERILAEDOHWTEIT - 1o, REIEHOHTORER, HIE -
MEE (Fagus, Quercus), #EH (Picea), I - IUER! (Gramineae, Cyperaceae, Artemisia), |
A (Pinus, Cryptomeria, Abies, Ulmus-Zelkova, Tsuga, Betura, Larix) Tt & DR OHERE DREHI
Ko&htz. ¥, BENOFHE UCEAFM (Pinus, Cryptomeria), LU0/ M (Fagus,
Quercus, Lariz) B LONHEIN IRz, R~V v 7 a7 OEBOHOME, 2500~18505E N I2iE
JRAY, 18504FRT DM D B A 3007 ¥ TIRLREARMDMNFIEL, ThUBIZ KB OET & KE
DEIINR B D BAECE Iz b B S hic. A=) v 7 a7 OIS ORER, 2500~ 1000F 1276 D
HERKIBAFM I N B AFOBE TR H F YRz - THBELOFK, 1000~3004EF11TE
HEENERME S OFK (RIBEOREE - TR(L, WAET @ MFitoREL) 2%, 300557 AR A
FHROK (RIEOEE - WL, BIKRELER D INKEED 2, ThZh#EEIni.
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