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YE AR Lit(Ohda-city) 2t o] &8s ake} JAf(Lake Shinji)olr] Eug FREUES tiulsts] S8 i
fiifl(Lake Hane) E2E<] slE-4S HAISITE OHM FAAE(197 m)e] SHEEAdy, si-2 58 Cydobalanopsis-
Catanopsis  3FE-tH9}, Gramineae FEUNEZ FoiRt) Cyclobalanopsis-Catanopsis 2= Cyclobalanopsisolth,
Catanopsiso}t 718]1, Podocarpuso}th2 XE& 4= 911, Gramineae 3HEthE Cryptomeriao}t 9} Cyclobalanopsis-
Quercusolt 2 A E-Et}h. B3] Cydobalanopsis-Catanopsis HEHol A K-Ah BlZ&S5 FASIHL, ©] 225 H
Cyclobalanopsis-Catanopsis 3h-t7} 6,3004CBPO| A HE AIFEHNSE & 4 ASTh

ABSTRACT

The pollen of the sediments from the Lake Hane were analysed for reconstruction of vegetation history
around Ohda-City in Southwest Japan, and the correlation with the pollen zone reported for the Lake Shinji.
From the pollen assemblages of 29 samples from core OH9% (19.7 m), two pollen zone were established, and
they were subdivided into five subzones in ascending order as following; Cyclobalanopsis-Catanopsis pollen
zone (Cyclobalanopsis subzone, Catanopsis subzone and, Podocarpus subzone), and Gramineae pollen zone
{Cryptomeria subzone and Cyclobalanopsis-Quercus subzone). The K-Ah volcanic ash is identified in the
Cyclobalanopsis-Catanopsis pollen zone. We estimated the beginning of the Cyclobalanopsis-Catanopsis pollen zone
was before c.a. 6,300 BP.
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Fig. 1 Location map of the Lake Hane wﬁh bonng 51te Gray color area indicate the Lake Hane

boundary before the reclamation.

Ty dak Aol S B FAxEY
7k meE Ao wE FEdAA ] Jui
zfolet EES] zpo|7} dthe Aol & A7)
A1 2Hekd ool Matsushita and Sanukida (1988),
Onish (1987) 5.

olg]gt A HA Holo #gt AT Foll4 Onishi
et al. (1990)2 1977\ o] %o Nakaumi(rfifF) <}
Lake Shinji(753#H) A9E didez 3 g2 &
A& 433k a(l: Onish, 1977, 1986, 1994 7),
?_} ﬁ?ﬂ AHE FHoto] o] A HY FEA
¢l shEd) HstE e 1 AAA
AstHeh. 7] E2AM 9 gEdd] A=
= 5o dojxl yyst AYAEE 7%

Zkzye] ghiotule] A AdlE AAEHA
tHOnish, 1993). Z&jy £71 2 A7) &
of FHAA M e FAS3 o
of o|Fe] A7t olojd el UATh

of 2 4y by O
2 o A
JE

HIHU:loﬂllfUiELJ

ﬂ—‘
984

S
=

so L
M

By
N

o]¢} BJ-E-¢] Onishi et al (1990) ¥ Onishi (1993)
o] R = ve ¥ AF9 HHE 44
st Ak 8.8 HA Fo syt
B dges dE Shimane Prefecture(E5HER)
of 9x|3t Lake HaneollA o] A]E(OHNM)
NFH 3] SHEEAS AAsta A4 ®¥ishe
371 fla8l = Aet. tEo] Lake Haneol
A ZA3E Onishi et al (1990)9] 3Euie}
shidl AEAg9 &3
Esty, 53] 7|9 sHF-9lA K-Ah
g Zelgo] Elxfo] e whah Onishi et al (1990)
o) Cyclobalanopsis-Catanopsis 3HE-the] A zra
e Azt gt

oTL—
AR

S ook Aol ofy
- “hlr
r~1m

I ol Rl AL oX

oX
Mmoo

aj
=

1

N\

A1

B A3 dAA Y99 Lake Hane= Shimane



Vol. 17. No. 1 (2003)

Prefectured] 3l & Oda-cityd F5%0l
XS HFigl). 559 AF7t AR Aol
o] H}‘:}"'H g Bad &t A3 A 23

A ¥ 3 APIRT FAE F8d
1609 ©1F2 S5 313 ol dAlE
AZ o]&ET glo 1,} ZAolA ZAEoto)= 3

TEAN F88 93E stk Azt Tokuoka.
1997). Lake Hane™ Onishi et al (1990)°] <]3}
B3¥ Lake Shinji2 %8 ¢ 50km A% Eozl
29 o2 Lake ShinjidlA 7129 &7} 2
|E o e sl ATk

Az A EAH XS Fig. 19 ZAI8)
. <4 Thin-wall sampler2%-8 Z 3 Al
ATFAZ FAA SgoE JAHAeH,
25 cm FAE BAAEE BEsth 185 cm
zZolo] ghaAl AgadFolA 29E gle Al

>
o

xR
8o

?:TIO (¢
B8 AAse Uz S HaxEae
S15) B UKRAES] JEOLSSIOMY EPMA
2HS AN

B B4S 93 et ge AwH HA
92 4859 KOHAY - 32559 2ol
o Wek AHREDAA - ZnCl FAA - obAl

ETA 2 (Acetolysis)d FME ARS A s
tH(of: Faegri and Iversen, 1975). 1708 Alg.9)
el 329 ZHABEE AXete] AR =Zy
SHEE B3AuAS AMEst 400mlz B
3lal E3HE(AP: arboreal pollen)& 2007 ©)
& A7sGE 2 dAFdA #AFEHE fEH
TEIHEL ZH AEY sHEQ Pinus(2HE),
Abies(ZAHH), Tsuga($45U34), Podocarpus
(F&tEhs), CryptomeriaBH )3 4 A&
822l Cupressaceae-Taxaceae(E W UFER-FZR)),
Alnus( 28 W%), Betula(AHP5-1),  Carpinus
(Mol UtE), Fagus(F1HgE), Corylus(7) G5
k), Quercus(GRUIFES), Cyclobalopnosis(¥-&
JHA ), Castanopsis—Pasania( 3R -2l -
SAM o), Ulmus-Zelkova(’=5 - =E] L}
), 1¥aL Celtis-Aphanathe(Z - l—F 214
)51t} Gramineae, Compositae, Cyperaceae

U

Pollen analysis of the Lake Hane, Ohda-city, Shimane Prefecture, Southwest Japan 1

S8 2 dF FE £ AHE , family) e
frAkeE Helld B4 uiited AR-ER7F AEEA
3, Chenopodia.—Amarantha.©] 73-$- Chenopodiaceae
9} Amaranthaceae®l] &3te 41E9] 3l#o]
el EAom FE387] ofgr] wWEdl shie &
A2 B3]} Castanopsis—Pasania, Ulmus—Zelkoua,
9 Celtis-Aphanathe 5 A vlz7HA] 7 $-olo},

o

w3t Compositaes Artemisias A &3 U=
g yesit s 9 A A& &S APE )
F07 3dlof RS (%)= YERStHFig. 2).
2 1
F M

OHA 3o19] ZAWstE Fig 29 5 AT
HERAS AZAA 1 m 7HAE HEEo|th
1~4 m ZeldAXe 93 7= 27t HoA%e
AbE Zolr, Zlo] 3~37 m oI%F HEZo] HA)
otal Atk AEe3 dAlE HESS Lake Hane
o ZHAY o] Fol Bl HAER woEt

ol 4~53me @AM HEFO®

o I'

N

o

51~53m o= HHA7F vepdeh o
53~109molA= G Ao HESFO|

el 28] ge) TgEo] itk 27)

Ao diREEE 2 gHoR HEAH} £
< AL AY Yok TG0 e 2NES U
F2 YK Estuarine)ol A M43l FHEE <

H 4 A tH(Tokuoka, 1997).
Z10] 109~197 m & 434 HdEZOR
A mme HPdert Yehta Sl °]
o= 2 wie HZgtEo]l FAjsta glow,
142 molA& Sanbeitoll A faj 3k HnEﬂ*E}i
o](Tokuoka, 1997), Z°] 185 mole= K-Ah H|
Zgp7r gAsta ok Zeol 17.7m e ¥4 3
cm®] #AEIL f71Ho] A9 ¢le HEZ| g
At e ol T4 FL AR 59 As)
% HHE(event sediments)& o] 7t}
OHM4E Zo] 197melA A2 o]

S o

F s o]



Jong-Gwon Yum, Masami Watanabe, Tadashi Nakamura

42

|

suoz uagod
" u_.:FH.BU

ebea e

=
¥
B <¥.
auoIgng Q2

Qrush’s
fioflen zone

g selogrgendy G

i

favil WRIOIGNG SPAICIOPOS

ouoz wjed ssdouvysn)y sisdounipgoxy

SU02GRS

OGN TISARLSET) g druepyand 3

nth‘ttiI’llswrrt

il m____

|-II—II|II|IIII - III...

l—--lll.l-l-—--h-I -l

50%

. - - - o oo -

Illllllli.!h||ll iIllllI

v B R ——— o
cll-|u|..|..||....|-....|-..|l
PR RPN s III!IIII-II.

II---—-I -b-Il-lll-l

- -I-l- PR L L ] ,

X 4 W —

Depth{m)

=g
i1

o
co@

4

Mugor § ¢

— 100  UEEEIEEERE Vck:a'nsc R KA
ash

Fig. 2 Pollen diagram from the Lake Hane. The diagram present only arboreal pollen (AP) species

except Gramineae. The percentage calculation based on the total arboreal pollen.
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Table 1. Concentration of major elements (wt.%) of glass shards from the core OH9%, and comparison
with the criterion value by Machida and Arai (1992)

OH94 (185 m)(This study)

K-Ah (Machida and Arai, 1992)

mean (n=11) o (n-1) mean (n=18) 6 (n-1)

SiO» 74.77 0.67 74.57 0.78
AbOs 13.07 0.19 13.07 0.29
FeOx 249 0.22 2.53 0.21
Ca0 2.16 0.19 2.13 0.19
MgO 046 0.07 047 0.07
K0 215 0.11 283 0.12
Na:0O 356 0.15 353 0.28
TiO, 056 0.05 0.55 0.06
MnO 0.46 0.07 047 0.07
PoOs 0.08 0.04

Total 100.00 100.00

SAlkali 6.30 6.41

Table 2. Percentage table of minor pollen taxa in the core OH94, which are not presented in Fig. 2
The percentage calculation based on the total arboreal pollen.
o £
s 3 8 2
. & o © A
£ § 2 § § § 2 o o
: g £ 5 3 N A g si8 3
§ &2 % & o o« @ o 5 5 § 8 £ 38 T & o & § g g 3
& § 8 = 3 g = 4 g 8z g ; 5 b § 3 = 8 2
£ 3 g § § 8 x 8 % % =2 3 < 8 § 2 § 3 § 28 g § x g = 3 & S § 5
.s:kg,:s::gsz~§aa,au;_§.-§ghgg,,a,gaBsgs..u
323382333358 8338338553°558883:2¢8:88:38353¢%28
201 1.005 0.5 0.5 0.5 0.5 4.705 3.105 0.5 5.2
217 1.41.8 i1 11 0.4 2804 0.7 0.4 .4 0.4 0418
301 19003 0.3 6.6 0.7 0.3 0.7
NS 2504320404 1.1 0.40.7 0.71.% 0.4 0.4 0.4
417 0.7 0.704 1.4 0.4 1.80.4 0.70.4 0.4
S 0.407 0.40.4 040404
8 0.7 0.4 0.4 0.4 1.9 1.4 1.} 0.4
0T 0.4 0.40404 0.8 0.4 0.8 1.6 0.8 1.6
718 0.303 2.4 0.3 0.7 0.30.70.3 0.3
808 1104040407 0.4 1.1 1.1 0415
826 0.3030.70.3 0.3 1.0 0.71.0 0.30.3 1.0
910 050503905 0.8 c.5 0314 0.3 1.6
M5 0.4 1.1 0.4 0.4 0.4 1% 0.4 0.4
1ot 0.6 0.303 0.3 0.3 03 0.6
17 0.3 .3 0.3 0.3 0.3 1.6 03 0.6
1219 0.3 0.7 1.0 0.7
1302 0.4 0.7 8.7 0.4
1319 0.6 0.6 1.1 0.3 0.3 0.303 06060808 0.3 0.6
1409 0.3 0.6 0.3 0.3 0.3 1.30.3 1.6 1.0
1501 0408 0.4 0.4 0.8 1.1 1.9 0.8
1517 0.404 1.2 0.4 0.4 3. 0.40.4 0.4 0.4
1605 0.303 1.2 6.3 030303 0.3 0.31.8 0.9
1620 0.7 0.4 0.4 1.1 0.4 1.1 0.4
1703 0.308 0.60.3 0.3 1.7 1.4 0.3 0806
ine 0.30508 0.3 0.3 2.5 1.1 43
1801 0.7 0.7 0.7 0.73.5 0.3
1818 0.30.60.303 0.9 1.2 030303 0.8 5.4 0.3
1902 04040404 0.4 0.7 0.4 1.4 2.1 0.4 0.7
e 0.3 0.3 0.3 0.3 0.3 0.30.3 0.7 1.6
N od . - N o
shee] diiEel 295 7199 sEelr I sheed 23eFE 24 2709 s t(pollen
F 7199 L PinisE AYsH Aol givk zone)9} 5719] o}t th(subpollen zone)® T
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ko] Onishi et al, (1990)9] sk thet tulatgch.

1. Cyclobalanopsis-Castanopsis $H2 o)
(49197 m~55 m)

Onishi et al. (1989)9] Gydobalanopsis—Castanopsis
sHE e slgste e =M Cycobalanopsis
9 Carpinuss°l 33 Fagus, Podocarpus
ol & sHEdiel vl o] yehdrt o 3}
o] A2 o 5500 d Aol FAHHI 9
O ®(Onishi, 1977), th&9] 3mHERE A T)

Cyclobalanopsisiifg(Zlel 163 m~197 m):
Podocarpus?t AtiA o2 ol Yeue, ¢
Z1Y Cycobalanopsis?t 5718l EAS 2t
i g#A dn B dFABeME SHEEE
B 3zt F7keke e Bth

Castanopsistirg(Zo] 124 m~163m): Podocarpus
7 kb Zaste 502 diiHY, Pinus,
Castanopsis, Fagus, Castanopsis-Pasania’s ©)
oA Aoz dHA 9ok

PodocarpusTi#(Zo] 55 m~124 m): 7|&9
" wpel 2ol Podocarpus7t ©HAl E7VeeE
< #F Yehidl PinusE dEEHE F7)
& Ht}

o2 Jm |z
o

o

2. Gramineae ZH2dl( o] 4 m~55 m)

Matsue(fA1LiT)FH e o2 FHALZEEH
Gramineae®] #A% 7P} vERE), olzlg 3}
Fo| ER o= Gramineae3HEtHE 774 FtHOnishi
et al, 1990). & dFdAME F243% Gramineae
9] F7PF YEdE +9<S GramineaeShE =
TEIT oo 2mE AR

Gyptomeriaigiii(Zlo] 55 m~45 m): Gryptomeria
o] ZIpt RS FEIE 5ALCE HuHI
Rom B A4 AN E olHgt FrtEdol
2 yebdt, o] mifie oF 24001 AREH AR
Hrha FA83 Y HOnishi, 1989).

Gydobdlanopsis-Quercusiiti(Zo] 45 m~). H|S

ECIE T

& e Algdtile A4S UelhgA EARH
Giptoeria?} 72313 Gidobalopnosis$t Castaneae-
Pasania’} %7F8HHE Onishi(1986)2] Aol =
YA g}, o] mEe AlFE A7) 7000 A olgkar
FA %31 tHOnishi, 1990). Gramineae 3+ th 9]
A Pinusti®se}  Pinus-Cryptomeriaiafs e

WYED} ARER A8 FAg 5 A
E 9
Onishi et al., (1990)2| 3lE2cHel H|w

Onishi et al, (1990)#¢] v A2E Fig. 29
F2o BAJSIGH. o] Alg¥E 201~3019E
Gramineae 3H&9 AF&E-&°] =©} Onishi et al,
(1990)9] GramineaeshZdiel] thu]@ <+ Utk Al
B¥3 217, 301914 E Cryptomeria®l &880
%=7] w&el Gramineae3EH Cryptomeriais
B2, AE¥S 201 ds EAAYA RS
T3 =57 9= 2222 E Onish etaly(1990)
9] GramineaesH-t 2] Cyclobalopnosis-Quercus
mufffel] i 4 Qlroh

A|BHE 315~19199 A= Pinus( Diploxylonin
B)7} v]&o] EolA L CGyclobalopnosis?7t S ) Al
vebdt) 3 Ao AEEol Holxln 84
9 2tEgo] ZolR) BHFFAAN Carpinus,
Quercus, Celthis-Apharanthe, 1831 Ulmus-Zelcova
5ol SHsIA e A0 2RE Gdobalanopsis-
Castanopsis 3Rzt diu| & 4= glo}. o]¥ 74
d|, Podocarpus, CastanopsisPasanias ¢ 4t& 4
gFo 2 HE] AEWHE 315~1101F Onish etaly
(1990)®] Podocarpusists, A 2H3Z 1117~0606%
Castanopsisinfi, 121 A E¥E 1620~1919«
Cyclobalopnosisnifgel tiu| & 4 9},

Cyclobalanopsis-Castanopsis SI2CH A[Zte|
ZFoiry

OHHA 3o}l M= Cyclobalanopsis-Castanopsts
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2 Cyclobalopnosisinfs el A% 185moll Al
630033 el o] FrAde @& Kikai(H
5 zZrdlglol| A Zukgl K-Ah HEZZHES E2l
& 4 Ak wEA B AT AARFEHE
Cyclobdlanopsis—Castanopsis 3H2the] Azt 7}
6,300 BP o|xdolgtx A% 4 v} Onishi et
al., (1990 ME Cycobalanopsis-Castanopsis 3t
ool AlzkAthzE 5200 BPel 488 A1
olgfdt AL B A Zuel= Zedrh ey,
Nakamura and Tokuoka(1996)%A] Onishi et al.,
(1990)2] ¥4 ti A8 SBlEele] HA&wr}t
FAFolof & AHAL, ¥ AT Ae o
A¥ sjAg AAskank welbA Gydobalanopsis—
Castanopsis 3HEtie] A7 6300 BP o]
Holgkal FAE o o} gt

STE|MED SAle| st

= (=hae =

of vl

FHX|o|AMe =t

A lot

349 HHE o EFE 9] 2A(Onishi
et al,, (1990)2) SB1 core)2 Lake Shinji #.¢te
2ZRE FYHE 40 Hii River(ZH)I)F4
o o2& FHYS AAES vds Ao 3P
Aol ¥xd B dF A3} 9A] Lake HaneZ
THHE ¥ Ao Aol wdHAS AL
2 #ddd. o]AR div|xH= Nishikawatsu(#
JIHEFA 2 Megumi( HAX)F3 9] ez
FARFHY ZA A 2] Hkdo] FH I
3 4k, 2003). T3+ Nishikawatsu & Megumi+-

A 9ol A7) Jomon(MD)A T ol £
o] R REa; QoA FAFUAA ol
AR TR APRAL HEse] B
MRS FbsAel o, WA olFf oliHes
248 2RE FUIREEY Bk A0
A%H0E Ao navh geb] S @
sdoz Uthie $44 sEds 254
Seule dehls 54842 BEey Ans
A4 un W FEY 2 =97} 2
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Lake Hane Fti2| AlM 5}
1. Cyclobalanopsis—Castanopsis 2]

=M. Sanbe)] 2F)E)9} rEdLIH(Chukoku
mountain)®] /& AHo e Fagusge 22U
&o] B339, Chukoku mountain %<
HHoZHE Lake Hane FWHol| o|E7|71A
Gydobalopnosis$} Castanopsis—Pasania, Podocarpus
o2 749 HPFde] WA Fxsta 9

ol #oEch £ 2308 Agske] 91 3
5+3} A ]“} Pinus, Quercus, Carpinuss©]

FHoRA EXE g, o
sl 5}%3‘_"05 ol YeUA HATL #
3 . Wbddl Cyclobalopnosiseify <}
Castanopsisiifg 29 H8TA A dAT 249
He7h dolydriare &g 4 gick e, A
9| Podocarpusigigel] EolAdA] Celtls—Apl"armthe,
Ulmus-Zelkovas°l 2:3t93, AYdel X

dqo] Folxvha A,
2 Gramineae 3}Z24

Lake Hane W9 $AAME 4RRH =%
Ap7E o]l ttal oA, uhdel =02 ulby
A = A= CryptomeriaZt SABLEA

T3 U BAATE Cryptomeriainsol

Cyclobalopnosis-Quercusiiii 2 o] &l 7]
o= CryptomeriaZt BAHAA HA= 4A
b =o] v dtha gekE )

S F-{E

g B

1. OHY =o] g9 HEEAE 8 & A7
Onishi et al. (1990), Onishi (1993)¢] -l
Zoll A Cyclobalanopsis—Catanopsis 3H2th 9
Gramineae SHEHE &UT 5 AoH,
Cyclobalanopsis- Catanopsis -5t +=
CyclobalanopsisoY, Catanopsisebt) 18] 1
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Podocarpus©tii 2 Al 7 UL,
Gramineae 3t Cryptomeriaold] <}
Cyclobalanopsis—Quercusot & A5 o]
B /288 ¢ QlTh

2. Cyclobalanopsis-Catanopsis 3242
Cyclobalanopsisott] 3ol A
K-Ah3}:keA 71 gelgel wal Onishi et al
(1990)2} 7} stEUAAY Adie] Azt
g3, Gydobalanopsis-Catanopsis 3H-t] €]
A)1ZHA) 718 6,300 BP o) d o2 AZree 3lo]
Epgsith.

3. Lake Hane? HXZ+ Chukoku mountain®
A FUE A 34 FEdA ARkl A
go] HAL wkgsta 9lom, AJzko] Ao
ulzl HA &4 FHol MLEHI FREAGL

2 uelee el g

' 34
AUt B =20 Ao Bo3 e
Onishi @4del AxE ol £
et A mkxe g Aol A 3R] A A
AsUch 2 =5e 34 niRy A4 d A
S AYZ QoA AXEo]l HA AL
BRI e ek I A OB Al B
AEEol Baug Uge dFE thr] nEs
of HEog Ad APk ¥ =2 20024
st T 2Pl o HAEUF
THKRF-202-072- AM1013).

= T«
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