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FE 1B LU 213, Kb moOSHEEO b CIRAFEE
PERE D RE =R E WEIANIZ D B o AT T 2 #E
PR, SRR E A L 55 ~90% % b
TV 5, BFIRARMEREDS 5 ~ 18%REEE, St A VERE 12
~27% DFEHEZ IR o IR, SRIZEEL
ROLBALD D D3 KR IZ D v Tid, RE o
FiDSEE DS WEIANC D B o KA & PRE R
DIEI, A TlE ~ B CIRAKRAEEED S
L. &R0 90% Ll L% 55 A5, Tl Claked: i
DEELTBY ., WEFHFES 41340%. SEFHFS 5T
1380% & O TV 5, KA FEEDOHEL T &
L C, ittt ofig il 4 0 ) Ml Ch 5. LD 5\
RS L 7RIS 5 KAETE D Thalassionema nitzschioides,
AR CTIE, WKL D Cymbella turgidula, FEik
REMWRED Cymbella silesiaca, BEHFEHED Hantzschia
amphioxys. Navicula mutica 5T % (37) .

971 XdbEEL 7 2 3 > P2

e LA IZD VT, HEFES 1 TEARKRIER D
55.7% EAACHDI12.0%. ¥ ¥ ENLT2531.4% TH
o RKRIEMIE VB (1A= Y ROK
MEAETRIE) &€ IBAES L, fiE2°39.1%., %H
D3329% HEHT Do RNTIT VY XEDN7.7%, 3
T I HIED 6.9% LT B o EAIEHTIIA AL
Y TR %EEN T DL TH b o ikEHR T
2 B LU 3 1d, IR L 7B A 7R L AR
AERD S 63% b, FATEN 25 20% Hith. ¥ ¥ BT
10~ 15% CTH 5o AREHEIYVE (LA LD =
3~ BOEHEE RKIE) 23 b 2 < K918~19%
O LN X DI OIS BEFIZER L, E
JEPT~13% A F AR —A XTYF—v /T
11~ 14%, 25 FHIEH13~14%., 7 H # T H#HIEH
9~ 19% L LT B o BRI TIEA A F° 16%
s 2, BEFES 4 AR IUE DIV G L 2R
WA oTWVB DDA ITONDE, KA D
15.8 % AL H328.1% ¥ ¥ HNF0355.6% T &
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Bo RAHTIEa v Y~ FEDEM L, 44.8% % 5
DDo RNT, VB ETHAAVHENE HI1212.9%

LEET Do HARTIE N YY) 7R 18.9%,
A ARAT1% LT 2 (1038),

R EERRARAL A, SRR 4 Z BT 10 9 fE /g
Hife. BT 4 TlR30 0 /g <t g n s, £
72 BE L CHMBEERR R O =0 % WS R E T 4
TIIRBHIEER A O EEmD LV, FEMYTH 5
A R EIE, Kk & R B FR i & % Bh A EE R
RaSHE S, REEE S 4 CHRETILEERR K255
(2 39) 6

HELAIZOWT, BT 28 3 83—
AREVRAEEL L, 75 ~80% % 5D TW5h, Afi—
BEETERRIL 8 ~ 15%FEETH O, B —AEME L
B —BEMRECIZE AL EHEDO TV D, pHIZH L
TIRHFT VA )W LE L TBY | 50~ 65% Dk

LA RTIID, NEMWREIL 15 ~30%, (FERIEAEIE
10~ 16%EEH L TV 5o JKITH$ 2 #Ie 1t 2 4 %
& ERIZTIRAAE R O FE RSB b D O R
For 2 B L O3 TRFFHAKERATHBE L, 2 50k &
b IZ30%HIRDEREZRT o M ILRERIZOWT
T 10% R4 5 25% R ETH 5o KA & AR
BOLFIE, $XRTOMEHI B TRAEEED B
L. 85%LL &k TH Y, FEAERRIImD THE
LB SRR WIS B SiE L 7RI K
HAED Thalassionema nitzschioides, YRKAEFETIE, Ui
KMEAED Cymbella turgidula, TAKANEMERLD Eunotia
pectinalis var.minor. Gomphonema angustum 72 £ 7338 %
(1 40) o
98K [X NRO7

HeREW | 349 2.5 ~ 3.0m CREJE B X Z 10~ 20cm
DRHIRIADRE 7\ L2V b EARHITRLAS & o @ 25 A
END D5, AFICH T B BT 5, “CHARIE 2250
~ 1360 yrs BP DAEAUED G H LT 5, HiE a2
DV, W5 TREERP 2R TE v ot
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3 41

bOD, ZTOMOKE S 1L 200 A EFHLTE 72,
HE R THE RN EOFEEEFEO D LD (h
1%, 1988) O Coscinodiscus sp. H35L % ~ 10% |3 LR T
X% (M41), 72, HWHOTHT ISR E A1
L0 B~ R 10 ~ 20% R S B FhLkE
#E (BEEf23~29m 5B 1 ~4) &, PIRMEERED
10% DT CHEVEMEREDS 20% R & 15 B e
(BEm#33~3Tm kK6 ~8) LiTkE 243
N% o THIEHETIRIRKIERED Coscinodiscus sp. K
YAED Cymbella )& Flagiraria ulna R Achnanthes linearis
% EOWAKANEREITER S NS, W1 Tldke b
DI RMBERBC S BWILEA D ) . £ DT HINEE
DR FEAETEFEARE (VR - 981N, 1991) D Hantzschia
amphioxys 3 10% 1F &R 55, OB HE T KL
TED Cymbellal® H¥AMEN 7 7R L A > T Aulacoseira
ambigua, Gomphonema truncatum, Stauroneis phoenicenteron
S\ o I AR REAT T 2 L 9 12 B, F A B
B2 S ARKIBUZ DD & 2 FEEEEEE B #ED Pinnularia
subcapitata X°, FELEEEBE A BED Hantzschia amphioxys
RSN,

98K X NRO7 BFHrE DRI LA SR

4 EE
REE ARSI 5175

3000 yrs BP LIEED T - hERIEZEE

A0 5 72 B AR B L T O R R RAT B &
OBALE DA T — & (2 ED W THERE S A T L DR
kA Do

EENFEET A TIE =y F20ERE0.5~3.3m
(ZRE AR R % & DI R SRR S T,
Ra=vy FTHE (FZE0.7m) O "CHEMAT3290 + 80
yrs BP, _#[T 2180 + 50 ~ 1820 + 50 yrs BP D4EAt:
ERBOENT NS Z b, MR 2 55RE
R - RIS E LB TH L, 2B, BIKDAK
2=y b EER (e 3.4m) DR+ E0EHT 4320 £70 yrs
BP DMl 2 7R3 A5, AT g s kb Rg o RE %
OGRS A, Bk E12 L) R A &
ENTELZREEY O D ) . KROFA,
ERLTWARWEEZ AL,

2=y b2 EEOEECEGATRE R (97E X THEE+
7 vay) T RARKERIR T Y | e Do ¢
TRIERERE (N2, 1988) DO EDTH B Thalassionema
nitzschioides P VIKVERED Coscinodiscus sp. &\ > > 72~
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EARERDSHER SN, 2D LD 5 &I
KOTMOFEEEZTH LT VIR TH o7z L
g sh b, T, W~ KEMOE G I3 2.8m
fHEDKI30% 72 & | B 3.3m A3 DK 10% ~ & jid
L7zo A IS IBREE O 5BS 2 BREE~ L 2L L 7
ZENbhb, THE?S RAREIC
IRAFE D A LA IR
Navicula mutica & \ > > 723K A AE TRZBGEBREL (T 0
B BREREDT, 20% 25 50% ~ & HIN$ A AR &
NHo 2D EDH GTINEREOHBE & IZHEKER
ELA S TETVLRETFAMAZ 50

B RSTEF I BV TR E O Rl % 7R T
Mt v b % EOMKHERE A 04§ 5 FHEL,
I (1992), WIE (2000) 12 & > THIES L Tw
%o FIH (2000) (FR)E B IuER, FHERRIRTT O
— O MR BV TR T & BT 247 7% o
2o R N TR -0.6m & BT & LT L
TV & I O EBEREE A & HERE O A T A0
1LL., #1i32870 £ 70 yrs BP TH > 720 — 5, HH
OSBRI E R BT MRS 2 S AR R R - 2
HICELEF T EUEVETIBZHER S TH
D RS AT ADOMHED RSN D AEDHE L 72
KIZoWTiE, KR E QM ORI
BT R HIC B 2R A pE R O
MO Ehk A RBERDE 2 5N H 40D 1
HOFERDS IR TH 5, 4% RAHELTO
RHIREIATHbND Z L T %,
WEBLOWELVIOEBI ) 2512y 13
RS R b=y F 20 LEEBIRECHIR L
TVBDONPFERENT20 T2, 2=y P2 TEROWE
HIZIE 7 7 —BIgE SR o, 2=y P22k T
EIrRRALEI AR S S, T AV T
HHLEZOND, 2=y b2 EEOKTFEAT2180
+ 50 ~ 1820 + 50 yrs BP D4EUfEE, 2= F3 %

P TDiE~K

C\ Hantzschia amphioxys X°

n

B 3=y MADOKTIEA2030 + 60 yrs BP Z /R 2
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L b, AR ~ R OEICHAE S 2 R
L5F X ANVOFENTRBEEINL )T, ZOWRTH
MERE RO R 2 S R/P LR Th o7z, &
AT, L=y M2OWREILETHER S N5 HFE 2R
g, =72 AEFFR (Bl Van Wag-
oner et al., 1988 ; Vail et al., 1991) |[CEETH 5, [
EHEREY) BACA U AR AN, R BT 5 AR
I (base-level) 22 bL7:2 & #7RT o FEIEHAZE
L3 2 %R & L TR i KEDZ LD E 2 b
B REDIMAKIELRE), 77 b= 7 B
EOBEEDVBMEICERT 200 Bbh b, 4O
A R O, HEREP LG &= O RIC X ) HEREY)
DA~ OFIE (70 7 57— 3 ») AT L 724

RIS RRTH A T2 o 2 E bR T E %, L
L 1R DARDRERTH V) | A1IRHP IR & %
BT ALERD L) o

ELEERat k7R

BB CTAT b NI AEM T OMRE A B L R
KIEmclkaromge 7 7y iignr%
¥/ FE. ZVE—FTVYFR.IVTE—T
Y| N XEE LR GAENSV (HE - E
25,1992 #%,1992a 7% &) L2 L, AHIOEHE % A
B ERAIEH TIREZEH OB &L (| MLk
THD LY THRTOEGHTE . SR>
FHRLT L, TRFEBAER & 1B LRIz < Bk Y
L (fgk - I, 1971) F 72 TEREATHE B 7 72
O, BULDPHEA T THRENETH L, BLH <,
SIEERI S L YT O, HERBOBE(LO R
ZEIZE T, AEHRILADMBUIR Y 2P T 5
borEZOLNL, EEIZIIINT TORE L R
12, AR ERE OIS TER I VEN SRS
AIZEDN TS b F2. 2/ F— 4
7 ) }E —rYXE., r~YTR-TYY
BNy FRIE S TR A S SRS b
DAL T2 b DEEZ HND,—TEAERIL I
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WL HEL TWb A AFe Yy ) 7yRke L iz,
VB I VIE AT HE, IATHAE H
YavEREDKEMD O ING, ZNHIE K
i EDORHRLE IR & LI L T2 b D
EHEHI I NG,
KHEDOEERAT ) (2720 . BB ER R 275
HY 256132 0wH, SREMRERETO A 48
DIEREZIEITT HH0° (I, 1988). 1 gdh/zh D
%A 3T 260 (111, 1989 ; HEREERTZEAT, 1994
11996 7% &) % WL O DOFEND B o BUKHOFH
N & B KH LR ORI EERRIRDOFRA &AL,
PEMIEERR AR O A AEDEIEIL 9 % TH L 75,
B2 UL LT ATV A KHTIZ16%IZ LSS
EVIFERDPELNTWD (I, 1988), F72. 1
g DA A JE BB EEFR 1A D 5= 25 5000 i % 8L 2 5
&L ZOLETKEMMTON TV LT EE2LH
% (K21, 1989 @ HBREEATZEAT , 1994 7 &) o A OO
MR AL L 1ZIZETORETA R E DYy E:E
B SN B0, HERFOGEIIIES D Z K E
Vi, ZOHTHTEXFREEL 7 25 D 1k, 981X
B 7 2 a v P-1DA4REBE SR, 981X Lkt~
8 YP2D 4 ETIE, A BB EERR RS B
DIEZHATVD, DI LS, TNEDBALAK
HFFL e L TR SN TR S 5, — 5 &
RS2 Cld, AKHEREA OB SN2 A @ e
NaEEERIA DAY 1 g 72 1) 3000 fE LT D& L b AF7E
5 (HEBREENIZEAT, 1996) . L7225> T, 1 HJEHE
BB EEER RS S BE L 2 WIEALAS, 09 L b Kk
TCE Lozl EFE VTNV FRIEO A
W EREFBIE SN S B EANE I S A FREED D
W, BRI X BT DK G EOERH ool T
IR, 72 & ZKHFHELETH - T R D
ZWIREMIE Tl B,
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1. Achnanthes japonica H.Kobayasi

2. Amphora ovalis var. affinis (Kuetz)V.Heurck
3. Cocconeis placentula (Ehr.)Cleve

4. Cymbella leptoceros (Ehr.)Grunow

5. Cymbella silesiaca Bleisch

6. Cymbella sinuata Gregory

7. Cymbella turgidula Grunow

8. Eunotia pectinalis var. minor (Kuetz.)Rabenhorst
9.  Fragilaria construens (Ehr.)Grunow

10.  Fragilaria construens fo. venter (Ehr.)Grunow
11.  Fragilaria vaucheriae (Keutz.)Petersen

12. Gomphonema parvulum Kuetzing

13.  Hantzschia amphioxys (Ehr.)Grunow

14, Navicula contenta Grunow

15.  Navicula elginensis var. neglecta (Krass.)Patrick
16.  Navicula kotschyi Grunow

17.  Navicula mutica Kuetzing

18.  Neidium ampliarum (Ehr.)Krammer

19.  Nitzschia brevissima Grunow

20. Pinnularia subcapitata Gregory

21.  Rhopalodia gibberula (Ehr.)O.Muller

22.  Sellaphora pupula (Kuet.)Mereschkowsky

23.  Thalassionema nitzschioides Grunow
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1640yrBP (14C-3, 14C-4, 14-10) & 2460 ~ 2800yrBP
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TW5 (F4), BHERE L72#EHE 14C-1-2:6-7 -
8T & V) \ U i FARAC 7 Tl D BRI 2 56 L
727280 S OFEHIBMB TdH - 72, 14C-713A
OGNV ELFETE R o7z, F7214C200 513
2ODRL LB SNz DITICHED )
LAERZ L CEOMAE TR T 5,
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BICME T — 7 CE%E L, €ORPISEREE<— 2
ML, RE R RS R, EEE L.
ERE TS (HAET (k) #
THBRLHEEREEIT) o
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FHICHAEREET LD, 14C-1IF A T8,
4C22bid M A e~ A, 14C613 T F
B\ 14C-8 (I FARNEA A FEAH S 7z, 14C-7 1375
WHTH Y MESHNTBY FEARTRETH - 72,
WINORE S MM T - 7720 [ RUE & 151
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Z DFEFIL 1240 ~ 1640yrBP & 2460 ~ 2800yrBP @ 2
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_ FALK TKS97E | 2,460+ 160yrBP
PLD-387 | "qg15 1o (BC 510%)

ZEEAEAUE  AD 460,480,510,5304°

1o 454 AD 260 to 300
AD 320 to 650

ALK TKS9TE
PLD-388 | "5 1ac-10

1,580+ 180yrBP
(AD 3704F)




£5 FEABREN SB12 HtRIEMOBERTERZR
- HUENo. T A 2N
SBI12  14C-1 ENURSY (2
SBI2  14C-2-1 MR g %
SBI2  14C-2-2 ~ AF (9
SBI12  14C-6 i A (2
SBI2  14C-7 ANT] %
SB12  14C-8 FARYEA AF [

OBEREFERIC L0 Y3l (8 MR H O RRAH A H
LMo T ERDNRS,

PUTF IR E S 7B oM fARECH 2 T 5 o
< A%} Leguminosae HE 25 1 a- 1 c.(14C-2-2)

FlG DU\ RIIDOE LD LER 4 I Z R L.
oA B0 CLA/NR ~ FER IR DA AL AT 2 ~ B &
U RIS IR0 C USRI PHAR - LR O ALk AT e 22 B
LMo BB OBEFLIZZEHAR, LT —TdH 5,
MAITIZIZEME, 1 ~ 2 MR T & 2 o T D BAL
BCHIOFEEL, gL Th 5 T & EGHIAR T 12 IR %
THHIENL IAROMEFE L. ZDHTY
ARDL L OMITH SN L /NIEILD & & AJEE DS
LHECTERON o722 0D, A4 FOU]
REtEDS RV E Bb s 25, RAEFDE (TR VTR = 78
GBERTE RPN o727204 XLy V2D RS H
HLEEZTWVA,

L F A LLRE O s ~ fmis O J5U R0 )1 D
P\ 2 E T 5 SIS AR TOMIEF S 2 CHievs
A XL 2T a3 dbilgE 2 S hE T O 1L R O
P b2 AT 5 2 B AR T IS EREC.OM 138
WAV,

IJ/*%E Styrax T3/ ¥F 52252 a- 2 c.(14C-6)

INITIEBED B LM E 7213 2 ~ 4 ADHES L
BTN ECHI L B8 TSR LE LD
ES WA B o EE DBEFLIZ/NITEEH IR
BRI DD 5 VIR EILTH 5 o G
MULIRPE, 1~ 4 MIfRIE, 20O BT - B
A S % B & 2 Y B & ORESLIZNIIT

BE19 FEAEEIMERED (SB12) HtR{EH

ZHIRTH %,

IO FFIEE A ST RO I AEF S S
BERARTH DL, T/ X NI TRy -anyy
YR WH B MIHREERIMED N FH R & LT
bHWHNG,

N3 U ZJE Fraxinus €7 4 # 52253a.-3c.(14C-1)

I~ KRICIEREDE LAY 2 ~ 3FEHI L. Wakh
BTN OBEFLOHN F 7213 2 ~ 4 2 K 1A
RS LEIUE S 2 BRALA o JE BHAR - AR DO FALMEA S
%o EEDOBESLIZ/NRITRAIR, G4LITH—~TH 5,
BRI FEYE. 1~ 2 Ml Cd %,

FAD BB O ITIRTICAET T HEERART,
FY-XFSE AT TEAYEREH IS
% o M ERETHITEED S O vl < BB S 135
SR MR- L W - B EORHBIA D B
EARMA 2T Gramineae BE 24 da-dc.(14C-8)

L2 R THHEIRD b O 38R L 72 RFETHLY E
Fon Tz, RO b OIXE S BEETE O —H o &
DG T E T MEEROEFNIAETLHETH Y | JE
BEDMEMER 2> 5 72 2 MEE B ASHES T 2 HLD PR A
KRR DHVE R CTIIMESE TR AT SE U MEE T 1) <
RS e LT\ b, BROFHEFIZIIAEE RO E
LT AHMEFDS RSN D WA 2R MR OBIZE L
PTELVOT, ERUOA AFORTHL I L F
TL2HB Lol
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3a. hx)JE (HE#E) “C-1 bar:0.5mm 3b. @ (E#EErE) bar:0.1 mm 3c. R (F5t#rE) bar:0.1 mm
BEE20 HEAREPMEER (SB12) HiR{b#t

104



B OEHAREESROIFT LD

B E EBICHRODD - /-REIZOWT

%4*

*

1. EU®IC

FH~ R COEY L ERE D5 BnwZ Sz B
HAbA & T, AR EREE, N2 X 5 BRCE
B EZOVWTOFREE LI, ThETICLS
¥irbh <& (3, i,
FrEMoA ABEEh L Db T2 8ETHEON
7o REALA A OEFEEICET AR & O
Thb,

1994,1997,1999) ,

2. FRBLUPWAEE
EE AR (G ETALX) &, Al ETAR O,
P& ZENOATET 5 Hi kA & B~ 2km BT

L7 i A I Ar i 9 2 o ~ A e, i UB L O
kAl s L2 EEGEICH 5, BIFOR SN
SmTH Y, FIIIEEE AN GRERCITZD),
HiEwr GRERIED) R &, B EWDI LB
LTWwa,

HAOBIET, ISHAREDS 16t 0@ £ &
A HHESHK Im O (SE05) HERR S N7z,
DOHFDRLEN3STHDO N A (4 T H A) OFEEHIHH S
N7zo 1 AI VTN O ERER20cm D KELD b DIF7)»
DThY) BIRBR), chozhmIhmmL, 7
) == 7T HERETS o RBLADHRILE Lz,
GATEREHE, BB ~3B4 (2720, BT, K

o SRR ST I SF AR

B9, k15, BREF38 ~4013kIE) DFEF35 X
D7D, 2NV TNE I AFFITHIBLTWAS
H AT, BSHLNEICL > THEREISEW S O
PONEICETPIRONT VWS, L72D > TEFIVN
SWNHRAFENEZHEDPLRDOP 72D THY,
FrDRENH A IHFEMEIAEL TW2d D
Thb,

B, OLIZHRRD &) mh XL BEREDMFRD
BHRTE-01E, BILAD I AFSMED & O
EPOEDR L72b O IEMHICELERIZ L EDRA 5
2B 72 o 72 B MR BE UL & > & — i R BT
KOBTIZEBEIHPRECOTI ZIZRERL,
EHOZELRLHIT 5,

REMLADOEE R, FEFREOTERA & FRH
METTLHETOHED ) ZFEf L7z W) ETH
7, BIEA R, WS ET R IS8 L 7 IREE TR
HENTBY, 20720, KFgllit Lz i
REOMEAEKERLIZDDTIE R\,

3. BRILEFHE

EHEARESFOSHHE L D L Sz BRIUA
X, BIKES COERITH2249 5 TH - 72 ($6),
B, BRALAIZ, TXTH A DBEEOEAL & XTI S &
LBLHY HIFoNTEBY, SRS Bl
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HRN |

x6 BHR-BABMRERTERER
i 1 oo % 4% ek, A S L . L S —
fRFm (P A JE 45 JENEES JEUEE | SERAE | AR | i
kA |7 X TEYR Dytiscidae Al
N R0 2P Coelo stultum __ (Walker) Pl
“« EREEREN Onthophagus  sp. L1 L1 L1 El El
|- A TR Histeridae P1 Pl L1
AR Silphidac SLA2 PI
H EETRLFLY Necrodes nigricornis __Harold P2 E2 Al P2 E2
HI PI T1 | HI M1 PI
A LR Carabidae TI A2 HI A2 El El Al E5 Ls Ei HI E3 LI
% | g|ETAETITIAY Dolichus halensis~ (Schaller) E3 B2
Wl vessTInvig Synuchus  sp. E2 El
S| TinvE Chlaenius sp. El
HlavTrainy Haplochlaenius costiger  (Chaudoir) E2 Pl A3
B E|rraiavg Prerostichus  sp. PI
Blarosny Lesticus magnus ~ ( hulsky) Pl
IR TR Staphylinidae H2 P1 P1 P1 E1 P2 Pl Al Pl El
*<UVRE Pl b sp. El
¥ 7 aAHRE Anomala  sp. A2 El 12 L1
o EEEERES Anomala rufocuprea Motschulsky S A SzRl Eom2 | TR AT fL A
ol mlexarvaana Apogonia amida  Lewis E2
N AP NZK it 3 Cetoniinae Hl
g AP RE D P2 Cerambycidae L2
IAYEFLUR Elateridae E3
RYNZ Chrysomelidae E2
PR Curculionid El Pl E2 Pl
ERZEEER Coleoptera 02 ol El 05 03 HI Al
HANVH Hemiptera Al
ZOM |exvFnany Geotomus pygmaens  Dallas Al
7R Formicidae HI A2 H2
B E Diptera 2
Eil 48 16 44 18 49 19 17 15
(et )L )

H(Head):¥8#  An(Antenna):fififi  M(Mandible): K% S(Scutellum):/MEHR  P(Pronotum):Fif i  C(Chrysalis): i  E(Elytron):##1

W(Wing): L#  T(Thorax):§#  A(Abdomen): [ L(Leg): BUEHT O(Others): Z DAl

THERHLLD, RVICDERICEL-DEE IOV
T, o2 Lo THRB L. EM L-RRLA
DY H, EDDIIOWTIL, BEX 46 I2FK5E
WEEEE BT,

EHRRESEESEICALE, BLANLVETH
BCTE72bD2HATH, LNV TIE 148796 1,
R L~V 3R M, RV AV 1 R4 B B LNV
(X 8IE 1495, TEE TRHIETE72% DIF 247 1,097 11
Tho7zo TNLANZ, AP R E L7 RHAEH148
HTdh o7, MIMEALITIE, ¥ (Elytron) 7% b
% <, FeCHRESET (Legs) - ATMITSHL (Pronotum) -
G (Abdomen) 7 EASiROH H 7z,

AERERTIE, BRAE O ARIPER R & i, IR
W LHEE O M AAT R, IR RO ST
W, BXUOEWZZW LAEMEOKERREZE LR
RHBEETH - 72

P R MIC OV T AL &, BEOEEERRT
(&, ADSHERE L 72 HEVEY) <0 SRA8E, KRR D32 R0 AEH
7 EVHEE B & A T T A Anomala rufocuprea 7 7 3
W & A. daimiana - < A 3T A Popillia japonica - ¥ X 71
>3 a7 * Apogonia amida - 7 T )N Fleutiauxia
armata - 7 X 3 Holotrichia kiotoensis 7% & 73 &
n7z,

FAPEDKE R TIZ 4 > 20 7 F} Dytiscidae D 1

106

RIFECHAHFNY) 7O XT 2 TUYT lybius apicalis&
Y X7 T0 T Rhantus pulverosus, 3 & O/NEITE D <
A T Agabus japonicus DRI S T2 b DD, K
BoryaayerasryaayzERRRVWESR
TWh\ ZOIED, aAH YT I XL Y Peltodytes
intermedius 7378 b T2, LAMEDKERRTIE, ~
A T I Y Regimbartia attenuata- £ < v 7 I 3 Coelostoma
stultum 73 &, /NSO I7 12 B Hydrophilidae D35 H &
720

MR BT,
Onthophagus atripennnis + < 7" 3 T I Aphodius rectus -
ATV AF R A pusilus 72 &, N MNERL 7%
Sl CEEERIPER S, ToaRtRIIC
X, BEROKIZET L EET MY T LY Necrodes
nigricornis % \$ L, B DIEARNHEIZZ B2 D
bOERENDIRICHENEZNTZOY DEHET 5
3 7 4 ¥ #} Silphidae % L. > < 4 ¥ F Histeridae 72 &%
BNz,
IhPSomFEER BT, B ey
YT TILVIE Synuchussp. - €T 5 T I LUK

a7V Y aH A

platynini, I XX I I A VIR Bembidionsp., T T
I L VIR Prerostichussp. 78 ERWEE N, Ihb
R R AL S VBT CH b — T, A4 T
3 LY Lesticus magnus<2, 2 7 N & T % T I LY Dolichus



halensis, 777t 277 5 ¥ T I I Scarites terricola pacificus,
AT A T I LY Haplochlaenius costiger %6 E7\%, H215:
L7z B, AR AT 5 st
BITRTH %,

BRBEESTRTHREL
Z DEWEGEE

EE AR R L Y55 0 BRI TEE
EAhDHE, ERXAFAEHRLE LBEADERER
HOHMENG N LD I 5L, TNHITEKET D
CH I (15 AR~ 16 H40) 1B 2 ELkiA:
EEZ 59 2 THEKEN,

CAIHARTAIH R -H 7T TH %
Ao tAERRROERIRIMLAEEA
FTHHFREMOMECHRT2bDLEEI LN,
L ATHAB LUV A DT RV AR SHEEY
AINEL, Sy IahrRe A Ay aal i s
WU ED, 78T A - 7 T 2T LD ADMH
WU RBRMEN 2 EET LI 05,
BIFTITIZ Z 9 L 72MVEY R0 Rt 2 & S T
Wl e EZONL, bAIH R ERLE LA
VR IUE, Ao IARBZE R MR O B K I pE
HAZHM TR L2 LMo TBY
1999), ROGHHERIZZ ) L7cFE LS I CFA
Wb,

70, Bl Lok, RIS S Wb T A
2T F T3 LVIE Chlaeniussp. - £ T H T 5 T3 A
TRV TF TR LT EOMBENSRAT I, T
K BRI ICAERT S 2 A%, REfEA
B L 72 E R SRR AS R o L TRz L 7 HEAL
WERTH 722 LM RIBL TV D, REEEH
2, 37Ny aANIRI T AL T T L
R T AR EOANRIEBIZS A AR
B, HWE L% 2 T X WAH Diptera ® PR 72
ROLNIzZ e, EHEF— I ANOEFEE I
BB YAEIT L TVt EZ b5,

rsaad

N /N

(;')Tiy

HRN |

DEIZ, B ADEDS L CRRIADOEMEEIC
DWTHARD H PP RIRELED—DTH L [F—
VLT Tl OF—=NVET v TOX) R%#E R
2L, MHDFERTHE LS ZOHFTIZET L
DL, BWEPLEILPTELZVWEIFHLAOON
TLEo72EEROLNL, 35IL DA ADEHA 1
FEOHFTIERBT LI 1ETERL, BZL
EDFADRDD o2 EVBESHIHEINL, I A
PHFICHETLALE, 2o Tcicfisn
TESHT, HAHIKLNTT D ERIRICE 5Tz
ERBEEINDL, THZROTHY Aol AN
Mo THAMIET L, MEESRITROS b Rk
EHTELAALZEE, SHICES72bDLEER
bNb, BEET 2KAERRIIZOHFTICAELL T
72D TIE R, BRWE EIZE s TEIFNTETL
T2EEZLNDL, XTI FREIILDE LA
B, MLEIBAHZRLIZEoTEBLED
DTH? 9o

REBEoORIIERF SN, BIILAICE, S
NT AL BEDRAR L ZRL L ERNTHE R
RALZZEEDLDNSL S DDRDO NI, FD—DIF
WEM LWV LAKRICAERL TWTH XIS
TEEZONLRIE, HFETHRD A ADFAIZ
FEININE T HICTE7ZOIET L HES
NBERMER W LEREOES SR THRD 2 5 47
DRIULADEHEIND (7). BiE (EXbhi
R 1213, # X 8BLOH A 130MEIEMNE L R
HMENTAFATILIVRAYTEITILY - FH 4
R EORMA, 2% (ARZZRBR) 12, A
ANBLOTH ABOFEMDO T2 Eh b o007z
EET P TAVREM Y T LAVE- v L VE-
NAT 7 VR BEE (ONZE) OPEL EE TN
%o 7% B, FERRACOHE A 5Bl S 7D 4
WicownwT, s s SEYE ) LoBERMET
ENLDIFEDLOTELVWIETHILEEZLND,
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5. £&
SEEARBPFOHF (hit) @ o 7 X EE % Lk
LT 2@ cE sz BRILE 2 FE - 94T
L, Z DR & B O HEREE 2 HIC L 720 71 X
BLURROET - EHERICBE L, e — Ak
BReO CHHMAEELZ ENTEL,

RHEHEI, Yy Fabt -

LAaH % - YA

Xk
H B BHILAIIC
BIFAHREOLEDIETT

X B0 ~ I
g IUACHIESE, 33(5), 331-

(1994)

349.

BB (1996) RRfERFEE Rl FHZEHSH 56
FraE - WREO(ERE & RILSCH, HEIIRE, 59-63.

®R7 FELREH,SEHLALRRILA

HRN ‘

e EOMPERERARRO S, ERARE
NBFEDEIEZBAFAE L Tz 2
N5,
FHAELREOFIZ, B AHFEFIHES D
A DHALENIER TN RE TR SN 2R EA D
O, FLETLRKL o7 XA 2RO TEHER I
TREPEREIND ZEWGhroTl,

LN Rl
& HYEE &

L2 3 4 5 6 8 101

T 1 2 4+ B 3 17 5 8 B0 6 12§ 1 > 5 10 9 7 5 15

5595w e W64 M 443 e 1»_» 3342 36 102w
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HRN |

4w EHAREND S B LKA LA
Hr LI *
1. 58 CREVER Y VA VAN Era s N N

KEGES LA ORETHZ, koI (98K X, SE05)
PHEHT L2 DIZDOWT T o720 SAEHI R I T
BHATHIHEAF SN2 46 K TH B,

2. HELUXEEMILA
LR LA O—BEIZ K8 ISR L7z, &
B, —BERPTHBOGERE N, 7 2 THALD
SRR OXBISHNELR D DTH L /2, F¥
LYuEHELbDR A FTE AT 5 A
FIRE, TR FVLIAEERT LTS, HEL
7o KRR 2 RET %o
REG R 7VE, AT T|/, Hray
PHL L7 2 VE, ¥4 FTBIE, EFICLEL
By a A ERELEDOATH - 72,
BORG8 M) FER L o EREA I L 72,
WOLHE LD, T 30 78T a b,
FrFYaM g, ) F T A XAy ag—
YVBEB.AXEL, FTVLVURE ,FTUIAF TR
JERERVLAYUE, ¥ TR, 0 F NI BRI
St L7ze T2 BB ST EL L3RV, 32
B AR AXEZ—bI, aAF, K¥ VAR
27 HE, aFF N Ty TR
i, Y57 FOXVE, ooy, AR L

L S v DAY R

T, MY YA TOY  AFEILELE L
L7,

3. EE
(1) s

REEPAC TR DML E AT, TR DI

KEROGHEHEIEE DN ETH D, SEEL
HERIO/NEFE (e A F, =T ba, AT FF7

B SzoMELARnZ &6, HEEBICHAK
Dd o TR IRV E FRREN D, FFREEICA
BLTCWBARIZ ZELZZ VB, X4 FTERE
Too72125 9 o = BARETIE, fiktEy o X 7
VI, 3 FFAFEMP O T 7 R RE &\ o TR
Yool B OMEE & E 2 55 5 L i %
WLEEED X ) RS EEROLINC AT T 55
FARE L Wi > T LT 2, BHOME L EZ SN
b0, FINAlE, v FE, Ty
Iy WA, Y ¥ Ty AT Th Y
TR ETIRDOLGFTICET T 201k, 2/ an 74 g
FoXvg, ¥ruvy, vuFrOE,
I, I FTH,AINIF/, ATFEILRETH D,
Peo COHFRBIZIZ, Ay S A BPEETL L) %
HRBD L) LRV E GBI ERE L 2w

AN e
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BRI NOFAEL T bifgshb 72721,
WO LTk, =/ au 74 E, o ainbifE,
I XTI, WINIER LGNNI AT
B RN LET DIEMIZH B DT, BT REED
FHPEETH 72D d LIk,

(2) - AR
HtL7zbon) b, R EEZONL LD
AR, TnF, N VVE I, bUATUT
HY . FOTREMODLDIZA ACL - TH b,
A S RAEFL, T A F R EDRIL L 72 D
LR D S DI A TIE R LV EFOED 5 O A
RLHEBEHIFEINIZDDTH S ) D5, T O, by
DHOWMATH LMD B S, ol L 7=k
DIAFFIZ VDO LKHMERETH Y | A F AL
EREEOKHED S DFRADTRER b EZ BN b, &
72\ B E TR DG EE T B RN S L 725,
FNHIE, VN, VVIE, IV, NuH U EOFEE
WIHETR L LTEBLTW00d Lk,

4. ELREBEMILR DR AEECE
1 XEI—Y I Echinochloa crus-galli (Linn.) Beauv.—
Echinochloa crus-galli P.Beauv. var. fumentacea Trin. AL
fEZL

WRIMEAYL L BREIIRED2BREE LD 5, IE
E)BEDLETHL RKESIISI VI LE XL
FDVLHELTVWLDT A XL LG WD, ik
fLLTHH, OWRERELH S,
JIN Eagopyrum esculentum Moench JRE

REF=BERLBOBOFRIIFHIH Y, £
LRt BIZERISHVES . BEHS5.5mm, HE
4.0mm TR /PN,
+7 < a%} Caryophyllaceae #&F

WP TEREZIE ZHROBENDH L KEED
EciR A LboHEIGEIn T L EbLNS
2, —HE L7,
AVKRXE  Nuphar BF
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g |

TR D B 2 750 7% v LEB T TR,
— WIS S D RE IS VW H AR D B o
B DWFTHNZIE < MR, £ & 49 5.0mm.

S IB Perilla RE

REF B OB, REBUIAEMNE K
EE1T~1.8mm, ¥V -TIVOETH LA, »
FTRH20mmZi 722 VD TEZ5LL YV THS ),
BB AXAY V2B -V VEELbDIF KES
13~1.6mmTEHEDA XY Y 2 @DHEOY Vg
DR LR R0 DTH S,
3~ Sesamum indicum Linn. F&EF

PRI CRE IR 2 ME 25 5, BSH
3.0mm, &% 1.9mm,

NI A > Benincasa hispida Cogn. F&F

Tl 3R AE T C R E BRI 5E L, ERED
FBEES %, &SH)12.2mm,



g

HRN

v 6 6 €1 g TxLX
) (1 I EXid L0l &
Sl LG
P =
@ (1 i [ ©1 1 ¥3¥ (AT 4Ly )
B o n
Sl Sl (L S L
1 ! 1 ! ES 0
I 4 I I I 1 Ex 4o ] £
[(SF4 € (19 T I I (D¢ (g 4 (D¢ (19 (0)¢ P ] Lk T
1 € T I I 8 ¥ 4 4 € P ] BT\ 4 U
1 € ! S 4 K HE O 27 ex
1 Sl Lol
€ 14 S 4 ES L Lyl 2k
04 PR W
[ [4 € [©) S [ v 4 [ [ € S HoALL
4 1 € i 4 € i B TA(NMY
v I T (1 S v [l (D1 L S R
T 4 € I 5 6 vl 0T I 01 S WAL 04
T I 1 P ] Loon 44
B HAXAX
(e 1 1 (Dg € T I T (9] 3K L g
EXid L L LA
ik BT L & T4
EXd 4 LA
ES N2
! T *iC
1 I P H 4T L
EXid P
I I 4 € 3 EFY 2
I E 24
1 HE k)
1 EUAA Ea=
Q¢ ()] (Dg T S (€)s¢ (Th)es (s T (VLS 2 44O T
EWAA TA-—TAX}
1 € HE TAX )
)k
T i
[§D) # EIRAS
P L E A2
1 1 (Dg T I R oL
¥ 1 I S B4
910N ¥1'ON €I'ON TION | SATITON | #AITON | €AITON | TAITON | OI'ON 90N I SON ¥'ON €ON TON 1'ON ki L
(L2 EOHBN N EFINM () "BENEE) Z2E-9URTHEY (LOY) 82

111



g

HRN

EXd TxLX
D1 (1 314 (1) (D1 3 LOL L&
@ Sl 2 A
(9] P ] 2
(L9 @1 (D1 1 @t (g E¥ S((A-SE(T 4Ly )
1 I ik EIRE
S Sl (L S L
1 I 1 EXid Hox
4 ! ES s ] £
(914 I (0¢ (h)¢ T (@) (€)¢ (e P Lk T
(1 1 1 I I € € 4 P ] A
1 I 81 Vil WEO27iex
! T WLl
4 4 ! 4 ! € ES (L Ll 2k
4 4 SH RS
S 4 1 I I I ¥ 14 4 P HoALL
T 4 4 I I P ] —alvyY
9 4 e I 9 9 v € S =]
€ 1 [ 1 4 4 4 4 PS ] W04
! I E] Lo g e
ik HAXAx
4 1 [4 I ) 1 (Dt I [ g L4
I 4 EXid LhFLN
B AT L & T L4
1) ¥k e & L Ar
EXid N
SH *L£C
I v I 4 P W4 LTl
! ES AL
B W4 (LA
Ea A4
i By
TEIA 4 Fvr
4 € [ (D1 € 4 HE S4L4O00 T
! A4 TA—TAX )
I (D1 4 0T 4 i @1 8 HE TAX )
I B3
i T i
# IS
4 L E 22
! I 8 #H Ho£ V¥
9 LT 96¢ 1 ¥ [4 S 7
¥TON €TON TTON | TAITON | IAITON | ITON 0TON 610N | #A61°ON | TA61ON | 1d61°ON | thdF6ION | 8I'ON 810N LI'ON ki L
SMYEOHBN NG GFHNNM () "REIHERE) ZE-DIUHEY (C0Z) 8%

112



g

HRN

LE T EXd NS
wen T 1 1 4 I EXid L0l &
@ Sl 2 A
1) Sl 2
(Th)9s I )9 (6)6 [O) ¢ (©)¢ @@L € (19 i ¥3¥ S((A-SE(T 4Ly )
! B o n
! ! S S L
91 4 4 [4 I I I Ex4 0
L1 1 S ! ESA g ] £
(609 I (g 4 I T I ! P Lk T
D8y 4 T 1 14 P ] A
8¢ 0T 9 # HWEO27aex
14 4 P HLLelL
Lg 14 S ! 4 ES L Lyl 2k
(D8 I ! Sl R ey
(0)¢6 I 8 T 14 44 14 P o ALL
LT € € P TAaA(NvY
(9)L8 [ € S 8 € 1 3 ) S =]
(Mzo1 € S 1 4 9 4 4 FS ] BT 04
6 I 4 P ] Looon 44
[0 (1 B HAXAX
(6)8% I 4 € 6 1 1 [ (© g L g
()9 I 4 (1) (€) (1 EA EXERDS
! ! ik BT L & T L4
I EXd {4 L {r
1 1 3 NS
! S L
93 4 1 9 T I T S 4T L
1 EZid B AL
8 I ik Sl (LA
I EXd 24
! it k)
! EUAA Ea=
($6)00C (D91 1 1 1 1 1 HE ¥ (s T
1 1 A4 TA-—TAX )
(999 [ 6 [3 I 4 3 HE TAX )
I )k
[ A i
[§0) # EIRAS
() (1) P [
M1y1 611 4 1 i % HWo£)x
(DTey (D¥1 4 I 9 PR Y
juy 10N SEON PEON €EON TEON | [ATEON | I€ON 0£'ON 620N 8TON LTON 970N STON ki L
(LM 2RO HBN R YFAM () "BENEE) 2E-II)UHEY (E0Z) 82

113
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2. AF Cryptomerica japonica (L.fil.) D.Don Taxodiaceae

3. 27X Sciadopitys verticillata (Thunb.) Sieb. et Zucc..

Sciadopityaceae

4.& /X Chamaecyparis obtusa (Sieb. et Zucc.) Endl.
Cupressaceae

5.4 XHY Cephalotaxus harringtonia (Knight) K.Koch

Cephalotaxaceae

6. V' FI& Salix Salicaceae

7.7 ') Castanea creneta Sieb. et Zucc. Fagaceae

8. 7 FJ& Fagus Fagaceae

9. 2 F TR Y X FHi Quercus Sect. Aegilops Fagaceae

10. 2 7 J& 2 F 7 8 Quercus Sect. Prinus Fagaceae

11. 7 717 2 M) Quercus Subgen. Cyclobalanopsis Fagaceae

12. &/ )& Celtis Ulmaceae

13. 7 V% Zelkova serrata (Thunb.) Makino Ulmaceae

14. X' < 7" Morus australis Poir. Moraceae

15. %71 % Cleyera japonica Thunb. Theaceae

16. 2 i} Subfam. Maloideae Rosaceae

17. /1 Z7J& Acer Aceraceae

18. MF/ % Aesculus turbinata Blume Hippocastanaceae
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