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MLz, B4R & O HIAROEE L 4 (¥ 5720, WIRTHEET S 2 U0 - MRS &% 20T
HRL A 2L, EEREP SO Id—Lar e 2 ThETLZLERETHY (FHIZ3E~
6 8) . TR ORARIS LB L OHIT 21T .

2 HESF
2-1 sr¥ili

B 5g & E—H—ZRED D . BREEAREAK S BEEEE A TERR ORI FHRYO5HE - BET
119 Wiz, SRR A AL, SRR LI 5. 206k, RERC R L L 2R
L. HHROBETITI. oMLY 4 ~5 FEDES. KRz, BAREEECL SBEFORE T
BB LBVIRIEIZARL A - IR LICHT LT EED, ERLARREICHAFO T ) 2
TF e rARMTL, A7 A FHFACHDTAATL87 - FEERT S,

WL, B 600 1 F A212 LO0O & TIT Vs, A D =AW AT - VERMWERICIHBIT L BT
200 BELLE(Z R A E TR - GHCT 5. BHLE LT, BEERFFETUEBEL 2 LDIZ20TT .
200 b A B T E ot AEHESORELEHAORBE LALvE I, 2ETMEL. F3h
ZHWFT A TAPBTELS LI 2B 5, HEOM® L HOEBEIZovTIE, Hustedt(1930-1966),
Krammer & Lange-Bertalot{1985 ~ 1991). Horst Lange-Bertalot(2000), Desikachiary(1987) %4 & # %
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HEgr - pH - WKIZH T 2 8WIEHE) 2oV TERL TALZEE, MF0L) cEmy@Ensis,

MO HEEHE, SR OMSIREOBVZE N RFLALOT, hHREONSYE
NIk CERT MBI S L. PROBIPEINTOTOIEGTE L DEEN
i EWAPFETAKRPTIRERTE VWL OLHIENMHE LTRSS LTy, Thid, EizkEok
FIRAE A TAD D £, ICHEIREAM S5 IR E oo 2 BN GH TR
< BEERIEATRCAIR E v DL THIAR TS 2B &1 502 Eah, RllEiE+5 5T
TELURTHDL. #HRE LTI, 90~ 100% & Bk lA @S LTvd,

HbZ pH 28 B MG L, Tk D EEOARMICHMICES S NA BRI T L4 ) ML, i
REVEA M 2 DB A AR, ORI ER T A A FEERE LTvd, 2h, i
KOBE - 7 LA VROt bd b TR, MEOBERTERTHLIZ LA B0k, M
WIS AKRONRE EET 5 ETLERTRTH L. #R-ELTIE 10/ GUH8) T pH AHHED
65% + Af+ FU7 A ) PEHAS 20% & pH TIEAEL L THh, 116 - 225 (B89~ 12) TizpH
AT 18 ~ 26% , &F + JUT 0 U PEHAT4S ~ 53%CUF+ M7 L ) M S L Tv s,

ek iH 2L, W O®H HAREOIES (AT KOS « AERTL L) SHRET TS
HETH Y . FIWIFRALOS 5 & 5 L ABR T2 0 AULETE Rk 2 OEIBE % IR AR, WIS o %
VORI SRR TR L TR LTS, BIKAER. E55CTLERTE L g
bdHHH. FNGORPIDIARBVHEFETHL, &b, WKL GRTEEEOS At
BT H a0 AT kARPERGC KD &S 4 5 iR M L e 5. IREMERL. BB S il
BORBLHEETL. HRELTRIOM T BUR8) TIRREKFHMEA 65% L #5LTHY .11 M-
220 (BUBHO ~12) TIRHATEMAS0 ~ 67% THY LT3,

LB, BKEHOPIZE, Khh oM TEROEVERRTTLETT 2N FEL, Aokl
EHEEIFAT, KB CEETHHBE RS LTWA. BAEEEDR, BROBEORETHEETSZ
s, HRMREETS ETRO TRELHEIETH L, HELLTE. 0B TH BE8) T21%.
11K (GAF9) T57%. 228 (RF10-11-12) TEAFI19%,. 10%. 6%EMHT 5.

2-3 EMoBREGORRKIZDWT

22 B CARBLAY I R s L2 B, K & 8O Navicula peregrina. Thalassiosira bramaputrac, %
A A T G AR D Planothidium lenceolatunt, #KBWIED Cocconels placentule. PEETEHED
Hantzschia amphioxys, Luticola mutica ¥ Th b, 203 6, PUKETHD Navicula peregring (£, Wil
(SR BLUTAAIHETH D BROBEECEMLRTERL L CE2(BOONL. —#
VUKL E S0 E Thalassiosira bramaputrae £, NEHIZIZEEMIZBOSNLHETHE. HE -
LHE(1984) 12 L RIE, kL BKARE D Ao TV LBONARMICSROMBERLLL, £,
R A & BRI AT T2 & 9 i M B IS R S L Tu b, Bk MT UK M o
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AR & S 0w b, BARAENMO Cocconeis placentula 12, WML ARIZES G,
GG S L TR E T B, 2 5ICHEEIERO Hantzschia amphioxys B X U Luticora mutica 1%,
KB RLREEORMIS O E 2T r £ BOLER R ORR A TO RN, TIROERHE LR
Bl L R T A I (2. 1986) THDH. BT, R2HIL, MK LB b THERICE 2
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BN AREFRHINOLE

IR B S . WALGAR I L5 T RILGRIBEE £ CALIME Shs (RAED. 1996), RE
BEfLLE, — AR RO LR OB TR0 5 RBMEN S VA, ZOBE TR
HEAEHE R PORHRA D) 2B b, Ml BT A CRB I HERIA M 2 h
% & RHIOME, FIAITE TG (70 % O ) 2 RIS o TR R RS
TR SIRENES R 6 MDA, JOREFEEGRICH A CHER L T P THis O R ) E L
fibia 2 b, HEWPOERRMLLICO HBORLITOh A L, 40 bb bbb by
SHIER SRS 5, 22 MORSIYCE, AT E L5 LREOTRIE -,

BboZ B L UG, 2 Fid bRy 0BRSS BBk L AR T A L)
LARMEOREOBIR M~ B0 L 5 SHRSTBRE R Z AR S D, $0E LR L2
T B 5.

11 N OFERACLTIBRA IS, PR R A B £ L ¥ 2RO 50 2 WA 57% L # R Tl
Mt oHiE & E4k 245 Cymbella spp.. Eunotia spp.. Fragilaria spp.. Pinnuleria spp. 058N %
T Do WRBO N 1T 220, BERROMEFAES (70 ~80%0 L) FH#ENE LT,
EORBOENBIL, KR OB BRI TECLRN Ch- 2 bW HETEZE LTS (7
AL 1989:1991) . LD Eds, SBKIE. EEMCEMORN FIZso oL Bbh bt
HTFRIRIE S, SEIFRNTho LHES D, ZOZE L, FllHSALMRRE L G bes
22 L, 1 BEEACS O PBRER DAL R 2 iR~ R o L ST, ML
LITEEAR L, MRW AT AR SRR 2 b Sk dh o b SN D,

10 K i BE BAL G O RTEIRAE A <, BEL RN TORSENTE L o @0 i o TS S
o EBTIHIEAEO SR, BNk S LA TELD o, BHEREEL (RELAROE
SRR PR b R . BEM G LIRS ) A eI, RN & OTE PRSI LA
BT A=W A—F 28— C TR IZELT 5 2 £ STV D (Mizutani 1977:Mitsui &
Taguchi1977:Kano, 1979 lijima & Tada1981). #EERAYIZIE, HERGHR (CEFAUNBMBET TRAUCH S i
B CRaBN LT 2HMIZH 5. 202210 THREERROS AT HIK LT B ITREMEA
v oo, EHEERES S RO MERRSEAYEE S oA, BRE 8N4 L, HRIET 04 RAGET
5L AR Th LTREIRE S NL . oMLY L ALERBREESDEELD L, 10
RRIEAFSUAY 2R L 4 % B 2 e+ 5 | (LIS IRHEE B AL R 2RI~ B & S A
B S 5.

8 Ki~ 3 RHIEER LG OB IRIEAT A T, o do SHEGS DT ERT 50, dL ke
Sl L Adro fze BO L EERILTIBCD S MRS AR T2 LR TELV. Shb ORI,
Rl & HERUS - ROBELOREY LRILOKEEE B 2ITus LA MEEND 2 L6, R
HO%H CEHEMES - I TRN% L T AT kiEAT

BEoc kb, SRO G, SECHABURIEO 22 RIEINIC 00k EoRE 2 %0 5, Rillds
OB EOEIGAAD S HKRMOMECEARR LV LA~ Rho L ) LS Th- 2w s h
Do FHRET S L5 R BE EORRMER OW AL R0 HALF . BB X 5 2RO HEE &
B, F 7, 22 KL SN HIEHE 2 T DR S O A & O AUER S A R it S ha kD
[ 319

O 11 B~ 7 RORES S, SROD I HCIEHER O & 3 A PIMT, IOR S 0 iR AL ke

-101-



ALEAMHRRT DR 207

BT 5. ROBRMACERT 52 £ bd5 L5 LRBOBRRNAE 2 5 h. TR 8 R TiEGE
BT S (b, Fm~EHAHEHT S L5 L SECHRIEO IR T TRE SN LiE
Zuhd,

I I A & R CHI 0 6 - 5 RE, ¥ L < HEERL S IR IDPREES ~ BB 6 2 B HERIDR
BAFELTLWLEOO, BELRRCHREL TR S S, Sk oCE I hied 2 gt
Hdbh. ZOLHERHIE. BEED 2007) (2& DL, RLRUOREKERHELIZDVTIR, RBE
W CoBE A L RAEL SRR LR S 2 AR I AT .

SRR O 4 Rz, MK L. HEBGRMEASES T/ S {2 b SZl~ A SRR 2 £ 9 A
LA SR T O BN T EMNEA SN L, LEL, 4R EETIRRBL 23245, i
A 0 3 MR, IRENOMESRNAER ST Y . 2085 LRNT T SR
BLUTOMS - WHREELT D AMERATHOA TV A LS h b,

3 TEERIR
3-1 sHiikiis

TEBAH I, S8 10cc 1220 Ty 7 v (bkEEC X AL, KB U ¥ L0 Kk S EHERO RS,
025mm i £ 55, i (SLEE, W22 X2 ARMOSE, 7 v LRERI LA 8WHO
B, T8 b 2R (MRNEE O IREIRE | DR ) LA L M RIEEO L L 0 — 2ADSHE v,
ERERET 2. BEL 70 L) > THALTT L7 — bEERL, 400 oA BRGaF e, mal
TEETOMBIZOVTREE - BHT 2, FRE. SHEAOBERRL LS, Erdman(19521957).
Faegri and Iversen(1989) % Koo (M R IZM+ 230k, BV (1973, b (1980), #EAS - A (2007).
ShFEA 2011) FOBEMBOERTINE EABEIT S, 720 leeh i h OB & ERLH i
ERHLND LS. LB EEOHBEI BV TIHEL o2z,

HRIE, BF leed iz O IE S L UER - RTEEROERE FHEE LTXRTL. 0B,
HEFEEW L ATRD S, TERLA R ORA 2 b ClB OB E 1 7+ X THRAZ SO,
HER oK A S o2, [P oARERIARARERENL, SARER - & VST
5 FRPIERERVARETREERE LT, A ECHBmERN LR 5.

LB A RRHIOVWTIE, /YA A -HRETHAL. 1 AR L0 ARG8T 5. 1 AED
FHIZBIL TIE, RSB~ AEROERSIRE L BEIIT 2,

3-2 #R

AR R BT IR RGBT 22 8 (608 12 ~ 10), 11 B~ 10 KT8 (Bt
9.8, 10MLE~6K (BUEH7~4), 5/ -4MTFH (BUE3-2), 4WES 38 (U104
bl L

28 (BA¥12 ~ 10) RAHTRHRAS . EREOL lech D BTMEBL, RIS FV. A
FRIEROWENE . REEROPTLT A H L ERAG0% L EE BEL LD, ToMl, v 7K,
LFAH—A RHYH—E 228, ZAFK, “ A, =LB—rvam, ©/ $E—L2 /) %K. TH
AN I RELES . WABTIE, HVE, 38, 3ITFREPFRMEND,

1 KE-10 BEF# (BUF 9-8) &5 irakit it % C FERED b lech 7 D ETHE A ARG B,
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3) # 1) Castanea crenata Sieb. et Zuce. 92« # 14 SRO1 LM 5t L AXEHEMEE
wiLF® 7# ®E el
- e 4 anm SN
RILIB T, A S I ERME LRI, % R
T, MR RSN, Kl H DR :?2'2“ o REE L
AFHMIEESE2 L, PENMIZIEGDY DR “‘K::H’E :: 1
ER 2 4
AL AT S, & 2 360mm. FEIFIE 33.2mm. ) auriE 5 3
PR, R SEETMET, Ko a7 M :
. o s 5 g z ]
W LhIROMA & % o KiRA D b BAFW 72mm. = T o
WRAEN 39mm, FRFFIL 25mm. Lr]s;swuzn W
)2 75 ¥ 14 Castanopsis cuspidata (Thunb) " #2>¥ A+ Kz 4 22 ¥ A LWL A+ THOB,

Schottky MEHRHAIL . K - BULTE TR

PR ERAE O T, W BEROWGEET AN T~ o TR 2R 2 5, EEFAONTT
LD R E 2 98mm, W 7Tmm. AR REOE S 134mm, 8 85mm. KL TR
EECHACRIIH & B REILHSHT, KRB
5y 2+ 7MW 2 AXE Quercus sect. Aegilops sp. 9 - BLHRE 7§

FRET, TWh 6 EEBIHC ST, TR EE, PHEeRRM L, REOHEOF 80% 1L
EEE L BOGARICEITR, hidw b ool P 177mm, 7470 14.3mm,

6) 1F4 K% Quercus gilva Blume R92 - ¥ 74§

PR T, B~ REE () MRS e L MERT, SiRkirs 2, 4
U MEm . BEOEHE 2O ENEET S, B REErEL 0N F0, HE
136mm. 4 100mm. B3 LRI BOREND 5. B S TRMIERIZRD . BRIk
LB, BEEYBEORRENFELTVD, 10~ M4HTEoF CIIRELTHERIEL,
THEECZ AT+ 2. EMRGIETIZRRT D, BN S BT L Tyeduv, 1 235mm, #8 100mm.
7y 7 VA UM Quercus of salicing Blume £, angustota (Nakai) HOhba $92 71§

WS T IR B R A CHRATR 2 120 (e Do HEBIE MR . DB L RINEO# 30% £ P
1 HOADENTH Y, EPHOMEIZH O, 52 136mm. # 100mm.

B3 +FWMT AN LR Quercus subgen. Cyelobalanopsis spp. W < &) « R} - P& - BL
T® 7+H

RIS T, T, HIETIR IR A & B S22 L R RIBE (FF) (2 RBEIA.
BN 5 & 0 2 16.5mm I 9.0mme 3B B oo BT T L B L A L OBtk I 3650 5 2 5.3mm.
5 125mm, AR E 55mm, 0§ 95mm, DRIIMFEE T, ViR, BRIZRESS S,
# % 64mm. ¥ 64mm.

O A =¥ 3 Juglans mandshurica Maxim, var. sachalinensis (Komatsu) Kitam. # 7 4 3§}

WBET, A & ISR, AR RIC e h . ART, BT, LALE
BEA D FE RN BOBEERA S D L RO L MAARINCA D, WTEIE AR S b odt
vy, WFFR 132mm, FE{FHE 86mm,

(10) w08 Toxicodendron spp. PIRE - BALAREE S o f
AT, LW It PR S G, B e (U, A S AL S 1205
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EHME, #EIEFERT. CORRME L, KlTE L UMENEOFELRENTL L ra 20T, ¥
Ly BORELRG. % 31mm, # 42mm, % 18mm,
(11) bFF /% Aesculus turbinate Blume 90 - BT - KRBT LAy of

RITIHSE T, A 61 EEBIE Vo LT, MBI ITE~ EOH. RS0 Wk
PTix, RIZHHROVMERBANH L, 3HICGPUAMET, TORMTHEN IR )R+, B
f7f2 116mm, FETFH 127Tmm. BT MR T RBIERIRA S < BRIz db 2 RiR
L. LTOHEO TP LEM LN NS, MEIEHE, P8y, RIN»6L0, &
R CHA OB Jl A A B BB 1 (IR O RO BUA S 128 50 165 191mm. 18 270mm.
I % 265mm.

(12) &2 0% Sapindus mukorossi Gaertn, $% - T Az o#}

BRI BT BRI, EERIR R R L, 2612 Y MUROA A Do FRAF B6mm,
FEAFEE 75mm, #iFIt T, BB, RWEEHTAR, EIIEES TR MAL RIS
DFEL>THALNL, FIEIZME, B 168mm. ¥ 171mm. ¥ 157mm.

(13 BT AW YL a  Zanthoxylum ailanthoides Sieb, et Zuce, T IH 28

HeaT, REEEIE. WEEEEIDE. RECEREABARESS ). —HOMEIZIE, Kak
N DD, AT ORE LEBEFE LA, L2, 5 35mm, 6 32mm, % 26mm.
(1) arr Zanthoxylm piperitum (L) DC. ¥ 34 V¥

M T, RTENEORE. MHEEBLL SR, SLEEIE IR D . RIS B T R A
Bo MHREHILICC, M. HEERITC, Be. B2 44mm, # 33mm, P2 29mm,

(15) 32 Y Sparganiwm japonicum L. % 3 7 U F

G T, REBIEIE. MEBIEI. B L REE AN SRCRS v, #2556
EOWAES, 5 49mm. f 28mm.

(16) =/ a0 ¥4 Setaria spp. H5HE 1 2F

e T, REBIEHIE, MR, 7o L) bl AEmEsmiE T e, K
21mm. ¥ 15mm.

(1) ¥4 AW Glvcine spp. BALHIT ~ A%

A LA, BRko LmEBEHIE, i EmEr. BEERMET. 250 /3 X0
REThHY, WlOEIhich o LB SN, BFL TRV K2 8Tmm, W 6.1mm.
44mm.

(18) 4 W 7 XX WM Vigna subgenus Ceratotropis spp.  #ALEET < AH

T 6, EERBIZABIZEGITE, SR RSECHITE ek $dhs 231380
BETHMICHS LM SN AN BRI L Tuh v, PRSP I RIS - THU S, £ 5 45mm,
Wi 2.7mm.

(19 #F 477 Humulus japonicus Sieb, et Zuce. ¥ 74

T, EEER L AR, MERE S, —SeRaaTORoRAY S, MR ¢

vy, $€% 34mm. ¥8 43mm. §FH27mm,
(20) TX YN Actinostemma tenerum Griff. #T < U F#
BRET. BB REETL2 0T, MEODEAROECERYSH S, 5 130mm, K 76mm,

-139-



L AN ENRT BN D d)

2 AWM A Unknown A Hi9Z £15 FURKDKEL
WG T, MEREGO R EEINE E 72 = Mk = alligs n:
o A .
FAHE. KR TR 22 42mm, 9 33mm, 71 s
324 05
I % 26mm. Nod o 25
282 ns
Nod 3 380
4. %% Koo P 0
AR R (BB SN B ?E x
SRO1 @ TR RERR (T ol s Kkl 2 13 9
w2 B4
TN T PN T AP PR T a7 by
33 39

FEOWRAHON, EHRTELAEREN N EEER R
Bo ZFVREEERAENE (G TSTEFUTO
BT, KE SARRMT AR QAL PG IR TV LA o7 (R 15), B ALHAETL ERRTEL
TS EHECAHN TR L RE 10 4TI, ARABRAE ¢, 82193~ 372 (FH3LT7 £ 53) mm.
Ua75 199 ~ 334 (F¥ 288 = 39) mm Th ok, REOMAGEIFHFo0 38R TE Y, #E
Fimrshemi T AL L 2605, 2 ORIAIRCEN LTV L0z LT, T8#IZ1
HLAEHL T 20 RROBN &, KEL 1 EH2D #5000 ~ 10000 AL THED
T O #ib ) OTHEERE, SRTA (4152 25RHLTHIT A (1 Soerik ()
RS 24g & LCHH) Tahorz,

[, 2 FRREEOBTSIHICE L, 2 Y EFE L LS AEIRRER LTV, FEALYT
HHALHEROWH LEE SN D RHARNFE (., o, FEESALIFIRCEY A FHRY T
TN LEHUH GBS L0 G BRI TH S VRS FEOEPIL, 2 AFES B/ ¥,
LEOTHIEEALFEATEML TS, ML ERL. ZOLIT. 2RI TRE
EOREAE#EA LKA S, BREAH SROL O ¢ THHNT, RKIZA > TOATHENH D, 2
Va7 ik, WHhAROAAERS 22T, AOREMRIETHEML TS O, WoTHlb %2
W BIZIRAGT PRI L Ao L F R S D REMK I DAKIRIZER L2 ) o Ik
Lo AFAHLRDTIIA, THHCERIE, RELTTE, B0, gROEBLTEY, &
B L T BARD S BIROM D THEM L 2 gt A 5 A% REQRINEHZR L o T T
WG NABRIRE L L SRR, BERLATERL XA 605, G, ML T HSROB
Hilw)E £ 17 212, SROL OIZ O & 5 ABHACER L CuiMionT, BARALBRMA i
bEBbhd.

RO, BRI TR RS LT, TR 2 I, ST, A2 /¥, =
2EAYVE, STB. YREE, INMVE, RNY, AFAHECag Hrian, v4 LK,
TAXEEA D ), FORREEE A TS s T, T EYESY 2 G, YALVE, YA
L. TAFEBRZERIELAMELEFTATED, MLShARErET A TO LTSS S, 7
B O L THLTRIEL FEMOT I LT 27 ¥ 93 % PTH DTS S5
FED LA IZHEBEOA T L~V OFESEIREE Ly B LORSEIZE, PREL OB E % Lok
HALETHL. 2L BARIERO Y V2 Tho fo b Tiud P REOEHRIR 2T S 0 .
e Y OARDSHIRE AL L 2T REEATH T < B s, MBRATIE, s OG0T
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®|I6 ¥ AMBLATOAS S TSR STV,
& b ﬂ:“ ":: SRO1 B OHIELE LTI, TAAF L I2H T
Nob 19 6 41 A vy ag kv RS, FREENENE
o - - Weat, R B £ T2 kB A
e i = 4 B, SOBRELRBHKIC, 2 %/ %08 8k Y
s & il 2 DERBL L2 Tuied 3 HIHILIZERNO
:lt!nf"m 04 U6 07 #‘;}ﬂ{ﬁELft‘f_‘ﬂﬂEﬂﬂ‘éEnu
AP T, WSO AS L ¥ 1 XK
£17 44YRPILTMPBTORES L7 AXEEABO N KESHFHITE DMk
- 55 1:‘ Rt ¥4 AREFED Y LA L) R4
Nah 45 27 K&, FHHROMIKEE Y 8Tmm Tho oo
s = i Ik, 4 SO T, AHI i B S it
b i = E2 80~ 89 (P#85 = 04) mm W52 ~ 67 (F
P o i #59 = 06) mm, ¥ 531 ~50 CF#42+07)
I oy mm Th o7 (K 16). 7 XHEMR L5 fAeEmT,
RHBVAT A A 4 4002, 545~ 61 CE52 = 07) mm. #5123 ~ 31 (44928 £ 04) mm Tho
72 (%17),

RAPIHAR TR, 3 2708 RF A B% Y, KARAZZBETIZ A+ 2 EEME S, 3/ Ve
XS N b, KA THBEHP LB TSN, BEAZRI TFIRYTHT L, BHA4
Yol ERHITER T A BHMS. FLXDRE LS OBAONRKYTGH ST A, SROL B,
HHREFLITTOT, BVATHNEN - TOLTIEEN 55,

SROL EREO KB MAETIZ, TRWKEMRELE L LS LHlRd R oh. FRIIKGREE <
TREGERRR OGP o205 LR GRS L AFEBREROF 1 F THMOKT, Dldot.

LEVIHT £ AT 2 22, SR SROL i Lo RN koMK E RS &, 2 L ASFIRILA L
5 & LA FHEATSROL O FREFFIR GRG0 5 £ L T D JHEREZ S F oo A i eSS H -
FTEMEA D Do Atk FIROTER TR CRIGIE & R L CHRET 5 5B R IR P S
NTWLHRER. $H5 VLRI SRS T Z M THEETRE T 2 28 S5 5,

Lk
RFIEE B L (2003) BG Plants 1% - /4 7 2 2 A (YList), hup//ylisting
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L AN ENRT BN D d)

O AR EOR R

AT - 2 AR (KL - 74
1. BUSII
SOLAETRERA © WL L A AR ch B L8R o PN T (2 AR L 2o BETESSEE (20T, SREDIRIE L 40
KR OBEC &k B RIER A sz, &5, -8 & O THOHERIERISE S 77> Tw 5 (JITE
W),

2. BHeHE

SR, FOCRECBRIR R (AT o3 (504 Nol) OREMME I L T A ess
ETHH (#£18), LiE, 22X F5 79 » FOIHMGESROl O TR Sl L, &8, RIERE
(PLD-37371) % MV A BOHE R B E R OM R TR, MRS R T 2 RERIR SR
7o (HOHHERAEACHEOSIS) .

#18 PIUGRBSH T ORIRE WL

[Grfi No| WREGS [MMEH | MER ][ 70 F | AW | Wi - SR [T A
KNNRoS| 455 [ 2 ‘ F5 ‘ sROL [ i [ WREHH (TR | P23 ‘ﬂﬁf‘é&ﬁg}ﬂ PLD3THL |

S diEid, e kiEA (2004) 12T, T, LBRPAEHCHA LARESELREL,. B0
RGRAEERE 1 a2 BAL, KICBKO—BETHHO L ATHAL, #—Fr7— 7 TRBEHIZN
LI 208 42 AM9 S IITEI—F 1 » VL. EEIET MRS (KEYENCE H3
VHX-D500/D510) CHiSiS & O FURIE & 47w, HBLHLEL S Rl sl L KO RS 2R LT, P
s L OB ok . BRI o TiE, BUESIEIAR L . B2 RBR T (el e
FHAFBTE IR E N, YT oFay, eH AT e poirbduhin i), 2UH
TerBT<F, FH7 B2 N RS NK) (EaKIZd, 2018) LH®L L,

3. B8

SriTale & el L 2 BUE B R MO R E 5 & 1915, 70 SR E BUERIEMR R O
A ADRHBE L 20 (R
(SRR O %]

LR SE I ENSMRL TE D, BEQT TP E 2o LK THo ke TR E
LB (d, W% 18em, WEHFHA 15em T, FLIHRIZEH ARG > 2METH- 10 ZOEHSD4
HORELIMLAECS, FREFNINES LT Loem, AEE 19mi2 &T, BRI A% 5
BETHo/ BUEREMALERT 2L, BEOMED 15 ~ 50mBEED b 7 >/ L HWEH 20 ~
25emBBED XY F 2 H IV THLTHEEREV E AL, T v~T7 2 F 3 v idREOHEN 0S5
~09cm BHET, F#iEf s kT2 L BROWLAVNEVLTF(RTH Y, BESRLL 20, v
~ 7 ¥ a v Chh e b Ik & 1N L 72

&, BAEOTA D HEMBT D L WHADELTIKCE TR ) &) BESME 2L S0
A Ko OB E SO AR AR R AR o Ty R LT LR RE ST,
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19 BERCALREMEOREERS SURAGROTHE CRERE Rreiezuss aovse)

= [TT yr LT wr) T
i |V TR TR T E

‘ 5 i A : : TR
ammi | 1 | Moo | aneom | 1w cem | siteom | smeod | voow som |Linnaian] s
B |0 | e | e | e || L e
B | o omeww [ ameom | 0 oA |wwem | 1w ciw
AN wean | weem | (o -em

MR || opein | ameom | ot ram =ae | awstw | womw| Coaw ses

L3 = o= o o= am [ = 0 = ot o o e i

AR s wm | ancam | ) an sem | emeam | e | 1 s sem | pomss
WHEE |50 | s s b | ameow | 1m0 aum | meom | aw-oe | i.eh sam
I it | woiete | itei | 1 dm wam | WReow | wiews | ©oer ein

chooiitt bl s s, LT, SHEEEOBME, S, HOBEL, kL 3lksEo
LPTIEFFE 2 E vy VFEE Y VRO 2 BTz & Y S,

(MR FAE O]

BEOMITEL, AR ZOTORAM TR SIS, BEG 2 L RIEEE & LR LS
FOMFEOMBEL ET L L. JEvoREllo R OFEME. 1324 £ 036, VLK
215312030 C, KEGEBIER SRV, HIROBRIE—ETIEEGZS, flOkEEOAT
LRI VAR RIS SO L. 8 LRERROBEE WA L, 2 LEOREMIRI Y
HHMGEVRAEETHLOIZHL, ZEMIARE BT LELRIT LV IFRE LD, E6l2y L
HOREMIP IR, WLrEOSNEHE S,

BUEORAMIZOW TR, / EVidERTmICEWAAETANIMTAL O LT (BEkE
1:051 = 010). 7 Vi, / ¥R TRALE BTN AR T MM AH 5 (Bt 1
068 = 003). T/ VLHOBBMBPIZELCAODEFTHEL LA TBANT Y ARLT L T oiE
FhTBN, Y297 AORERST > 7o RABRERIMELHS.

5347 Nol 12, AL O R FE AT 1:353 + 070 DE LB C HROBEEIIZBIED 2 ¥z eeiv.
2L BAROURMORRE, BLEO Y L EIZALADHMEVRAE Tho /. T4, AR
BHAEBURAMET, R 1:065 = 009 Th D RAMMORTILEBIED Y LFRIE 7,
EoIT, WELAHEREOPTE Y VHECOA, EHMRPICBEIND D VBN LY Y A0
AEE S, BOBEEEE LD o ST Nol 128, a2 TEN LY T AORKRABE S M
PLEoa¥Er 6. 47 Nod 12, v b Ho i REtEAwE v & HINFL /2.

4. E®

AR Y ok oo OB eh B8 0 b BRPTET (2 A L 2 LSRRI 2w T, VHIBTEIE & MR TR,
FOMOEIMER (22 VB LS AORS L) LR L R LR, Y O RS
VEHBLA, YRR, FYH7 SRV NEROSERTH Y . LFRIFOH % b A IBaTs g
Ahe RCHNBELG, HHIZH2 TR Z7HEAWET, RFFFTERIZES L, BOMOK
BEF L ER0D, £, KHOES, BHIZLHVERE (B4R, 2018),

PRI A 6 M L A 2 R (LA R T rd. S THERAE - SR O IRERF LN - it
BT R Ty VAR STV B A ORE - ek, 2007), MR ROTIRMILEP o7,
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KRR - RIS - MERIR Q014) MBEM LS ERROLBORIISE [ANEDLER 0 EREERE, 42
P R - K IAT - MR (2018) AT FURANED LB WM RO, KL 37, 6170, WLFEFEE

REET - for AlIF (2017) 1 - MERBGEOEEHREREOME. BILAFEARR PR TR, 3
TO88, LA R R (LI A

F20 BHEBERCRIOMEEY A AHAR (SE0SSoRM 1 Tl

#H Mo

ERR T 4

AR e

WARRE T2 30

WU o

LR
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BT RO

BB - ENAEE T AT - WY - LR

1 &Rk, 2 JO0REE, 3 ERREIRIORSFE. 42504 - 73K
1. BL®IEC
HIADREGEBHY 5 TFRO—2I2, A4 A LALRCRET 5 SO RERGTH L Ak
W WL HH T P bh TVvd . SRAORME. FA 485 & L ORCED LR
Lzl THRERD L, RIWIZho b0 L BT E L TREAL LOMIHIRS vk &
NTwiz LL, AL AFEHTHML S, BB toNBIcEE L i o, ki
T v, B4 KICRORENG Z £ (RBOBES STHRT, BRETHaTBA I A
hiraTafz, REEARFRRIRIIRER: 7114 ) F 4 KIS i ot %58 LTI 2L
FOGMRERM S WEO T LWL AFONBERT M A —H - L LTHATE2MHL
Hhba
Z I T ML EEERT o R A S ok L AR b S o 2 BT o L3R R (21
AL, BELEURIEDLMNARE LTHYE, R5TH. ZoLSHmERILIRETS
MR E N Ay 0w b ¥ 57 BiR5HE (GCMS) THMSELT, St dw——Hiefiat, F
B, EEGRBETH LN IF IR, AFT) P ROGT LSV RERERE (6 "Cun
YCie) BN A A2 O~ 77 7 WHSHIE (GCCIRMS) THHTL, S50, fHRILBOR
EEREAES T 4 L. LR THE SR okE T 7.

2. REESHBE

ST SIS, MUIE T SROD O TR FBR GBERE 25 Mok L2 G BLaUBEAT L5 00 AR i o) 1 4 5
1t (KGNK-1. KGNK-2, KGNK-3) T& % (M7 : KGNK-3 13 7 " ouikttod 2 8%
BeAk#n). WRPoMtiz® 2o Tid, Correa-Ascencio and Evershed (2014) & Papakosta et al. (2015) %
BHIZLIL L A2 Small Scale OUTHE A FLALI R T & (2804 ST ETIE AL £ e
#EETOTMUL, MFOE) THE.

Ot A F AR R e (AT, B

L SRR 0mg s A ¥ /=L EMA Y S — 2 —TiRE S BRI A T 4 85H 70T T L.
s E A7 ML 5.

2 n-AFFEmAR AL, 2 FEL RS FOROTE o ~F 42 THB T,

3 - A ERICRGEEY ) 0 A MATHEEL, FE A& SRAA P TR ISR L,
RREH W 5.

4 M L2 IER AR E LT T R A, MSERANZ BSTFA (MO KX (k1) 2 F0
SUN) RUTZAATTERTIF) TTMS (R AFAFY L) {EL. BEHREET S,

5. FID (k¥seA 4 (L8 S & H 22 0= b 75 70048 M Tl IHLLE IR+ 2 L3k
il % S 5 .
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6. GC-MS THIHM & ME+ 2.
7. GCCIRMS Tk 3 5 »MEAT T ) Y BOGF LAV BRI (6 "Cppu 0 "Cipe) £
ET Do

OfR AT (SRR

L SERES 00mg iz y oadbh: A5 /= (2:1) (C:M) LML LCC, T >
Mz, V=4r— b LTREEMMBT S,

2 C: M SRS > TERQA P THRBEE L. HRRRTL#L.

3 —MOMAMKKEC MEBSL, DAY LAFAEEL TEEDHERE L2k, 2EK
WTHEREOEI L TR R 8% .

4. BSEIRCHIC BATFA T TMSEL Tl RIBtE & § 2,

5. MedliER B, FID ff GC. GC-MS. GC-C-IRMS % fii- CIREHUER U/ SV S F o lEAFT Y »
RO T LAV BER G (6 "Ciann "Crao) HBSET B0

B iE. MHURER ST A & > 7 L MRS (MALT) 2B L A5l v
P L2 s B i L R SR LT 0l b

st «
HAy v M7 78R (GO
GC-2014 (ESEERUERTH)
HAZ O LY 57 RRIHER (GC-MS)
Thermo ISQ LT GC-MS (Thermo Fisher Scientific #£5)
WIRA A A Y O~ b5 7 AR ILEUR 50T %8 (GC-CIRMS)
HAZVZF Y57 AgilentTOO0B (Agilent Technologies #4)
HREER .~ GC5 (Elementar UK #.3)
Fitsr#iat~ Isoprime (Micromass FtH#)
TR R L TR (EA-IRMS)
JHsr it EurcEA 3028 HT (EuroVector #50)
Eiiksr bt~ IsoPrime (Micromass #3¢)

Ot
TR = A 7 0 8 it & 7 B AFH il F8-2 (Indiana KF)

3 BRLEE

AT, LR L L 8 T RE B L 3 3B (KGNK-1. KGNK-2. KGNK-3) @& ¥4
Mg ffo7z, BOMRERISRT . 8 EMENTHE L b koo 77 » 2 Lok s —
¥ OBERERHET 50 W LD MTRHROERE B S RITY 240, ST T O
HTid, KGNK-3 26 MIMANT L A VBRI S hTw vz b sd, 201 FE (MG C16,
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MG C18) ®ab A7 u— LA
shTih, 73X 2 EENGLE
HomiiArEshtus. L
Ao, ZWMUSFIML TG, 7
YAy FER T VAT 0= A0S
PO Y IEFT RS
L5 (7275 L, KGNK-1. KGNK-2
LTIk bEbEaLATO—
LAEERTVS), RdT5 L
2y Sod ) SR, WETEO
RAFT—h— T OMRE b a
)T & 5. KGNK-1 & KGNK-2 0
R, L Ty Clo~ Cao
OESARAMIRE, Ceiw Cuis Can
OFERITRTE L & b, AR
DOX—=H—=Thb7 15 M 7
AY M, TMDT & kD42 7L
/4 FE, BRI THLI LR
Fu—VE % FH, APAA-CIE, 18,
20 & EAHH S Tw b, APAA
ERBIIIEE AETFE LRV,
A~ A1 G B A% 270 BE Ao L 300
B EC#ENG &, ENTLH
Wi TH L, L7z -T, APAA
AL LIS ET AR, €
[2R 5 el F Rk R ]
hil:Zk¥®ipd, /2 APAAD
AdhHt, LHKECERT S5
HR%E A 5w {O-alkyleyelopentyl)
alkanoic acid (ACAACI8) & FEi2
ERTVWAEDT, MHEHkORTH
BENLoTIH e THLO LS
120 £ DESD LA T TR
AL IHER SRR b b B
EGI, Y PAFO—LRH AR
¥ 4= f EORPEEA T 0 — L
LRLESHMINTRE (~ Cyy) DOHRIME
CHh ., RO S 9 2

FR B

®21

=) A i A
3| B | B B || % |3
3 = £ E £
H 3 £ £
: i43 :
I §§ st
: 3% f piidlegfidelilng 8 i
R Esh [RaE 5‘3:53 s is
EEE R R iz
£F" - N I .
3% g g g s
o ih
] g 2 P
- £ 25 . = .
i el g ; 7
il B : 5 3 g
5 B z
§§ g g g g s
7
s & . = R
3 [ T - A
" € : g |a
3 2 e R Su
h] £ X 6
i g
2 . a
s il ;| 2
83 Z5H
o g g
z : :
= 4 e .
B 3 gﬁ B 2 2
g | 3
2 5 |2 £
£l E§ S g
£18 z|s P
§ E8E ]
: 25g Jo8 B
H
B & g g
H
I ﬁ.ﬁ
§
E& z 2 5 e = s Ei
] b
# s : R gg
i B
8 x| @ J:] 3 &l
; i N 2 i3
i Ga e e ??
B ﬁ= s+

-150-



WAl OREERTNOLE

Zhs LiAtoT 544w —A—spito R, WSO, BREARELR E ol & fimiit
HUEHEEE SR,

—H. EROBEHIZH D L2 "l "ol s L S REEEo BES KGNK3 T,
Doy AMERBE TS LHE SN B -BORBRILKE (Co~ Cy 8> BE) BT IVI—
WEL P PATO— L GEET S0 KW OY—H—Tha 1 V7L /1 FERFEL LV, £,
APAACI8 A S Twv b f245, KGNK-2 £ KGNK-2 & [FlH:, 270 BERA Bl s - b e 2 i,
Lizdia T, 2SS4 v — A —5Hof, Mopromh ML k¥ oha,

LR R A S B = A IR R . KGNK-1 T 442 ¢ g/g-pottery. KGNK-2 T 145 4 g/
gpottery. KGNK-3 T 22 p g/gpottery ThH, HPIZEENIMIML T, WL H sEHO
HH VLS E v e M b L {ARLTYwE,

Wiz, i LIRS L 3 F W AT T SO ST LA b B R AL O R R A %
2023, BUEHREEERFO 0 3 F 28 AT T Y ROREFMAHE S L od, 6
YWHTHL, HOE N, KGNK1 G iEMh & C, ML Ol LELL L, WEWE HHOKE

ey == & o &S,
R L T R e RT3 A= — R OBREBEENTHE. K

PRty KGNK-2 T B, 5T b~ B LD S B 2
TREE IS e MEMOWEAHC S AHAs, Lal, MELELSE, &
Ty Wb ORI, WL D G I A 10 L LR A e
: o W, KGNK-2 (1HIHERTE ) & Bt I O MR &3 ¢ S0C

VABEBEXD L, A Fe— = ORRE QR L v W, b Oigiyd sl E
PURAEW KCGNK3 TH 2 A4 55T L~V BRI T &, C Mt & Bk, B @M & o R i
LTV A, Gy LTRA NI, MR GRS 51 & v — A — i il
NEBTROBRE L ESHTH S,

EHi, rOTRLA RS S —VLFZ Lo T, SMWEMMERELTI 0 (BN &6 (Bl
DB R O RS, WREEER M HHE L C/N I (atom) OSFHFHIRE % 2 (254, BkH
A RERUR , B LR O R H, REGEFM AL C/N BB L 2o, B NTHL.
O Ll S LB e 0 L BT AT AL D B SRS R R & C/N Jet, 2ok 7 LB & il
Wil T, FEE R OEEIL 16%F. C/N OB 44T TH O (B AR 5 Bak 5
WADER T HIE ORI S d o, LA o T, LB LY KGNK-1 &£ KGNK-2 (2 C, Hith &
s L~ KGNK-3 ($HUREI 2 i 242 L S, Zh ool oR ot .
F{—FLi.

4. FLB

AN ORI I ik b B OB L, b LR SRR Y L L B 0 P A A AR 3 SR (KGNK-1,
KGNK-2, KGNK-3) ONFHSHT 217> 7220 Ldpfba Bt o il L 2R £ 50514 v =9 —
AT, BREROHIM, L AR L 2 o0l THA/ LI F oM, AFT ) 2 EOGT LA
BRAETR B AL BT R BIZIE B AN TH D . KGNK-1 & KGNK-2 %4 L Tuvrs LT, i§
WL AW 2 4L, — 70 KGNK3 AU L Tuv 2k 3iE, "y vl ot h 2 MER L &
Ly FICE LR b (C, Hith) oBBicEbhi b Esha, T, Shooiiig,

-151-



L AN ENRT BN D d)

—10

—15
~ =20
3%
) .
e Kank2
& -o5
% 18
=
k PKGNK1
X 5 KGN|

—35

C3Hl!
% e
—40
—40 -35 -30 -25 —20 —15 —10
IIFBEUC (%)

i Lae A R R I T L
MO0 E REEAME & 428 WA LAt RS EE iR R B A

L ¥ 7l e 0> - BT A% 1 {E4% KGNK-1. KGNK-2, KGNK-3 ot . Sfdzw Ml & C/N
DT ORRL STIF L oz,

Lt ) — WA R SR R B & R 3PRAF IR R 4 T 2 02 LB Sl
N O S B MEO L S S LRWOR & S EENLCEREF LSO, &) BRI
MES AR ERETELLIBH LT a4, BRTRESATOFFRIEDOIEICL - T,
FOLIL B2 45002 MU AU h B LB (foodscape) O —MEEBILATE L
PR &3¢ 3

Bush, R T, and Mclnemey, F. A. (2013) Leaf wax nalkane distributions in and across modern plants: Implications for paleoecology

and y et G Acta, 117, 161-179,
®23 WREHNE (KEGE OLBAETERIENOREEREERHIGHEM L C/N i
3 N %) C %) N (%) CNK
L (L it
Va3 a2 A7 a0 W8 108
A 450 33 34 145 B4
310 492 07 13 487 #31

AN BRI ST

-152-



RHEFGLAMRL 5 15N (%)

—15
RTEEDLAHHERE & 9C (%)

H®) IKGNK-3 ! ]
i’

30
20 — ; ]
KGNK-2 (BB i i
0 KGNK-2 :
o LS ke | R A §
T ' AR
=30 —25 —20 —15 —10 -5

BB MR & 19C (%.)
BTN MBEEANE SR NNERONN. SAEEEA L C N

B E REAFEEN. MM DAME LR RRENORE. RREMSEEE C/NE

-153




L AN ENRT BN D d)

Correa-Ascencio, M. and Evershed. R. P, (2014) High throughput screening of organic residues in archacological potsherds using
direct acidified methanol extraction. Analitical Methods, 6, 1330-1340.

Dobson, G. Christie, W, W. and Sebedio, J. L. (1996) Monocyclic saturated farty acids formed from oleic acid in beated sunflower
oils. Chemistry and Physics of Lipids. 82, 101-110.

Evershed, R. P, (2008) Experimental approaches to the interpretation of absorbed organic residues in archacological ceramics,
Warld Archaeology, 40 (11, 2647,

Evershed, R. F.. Copley, M. 5. Dickson. L. and Hansel. F. A. (2008) i evidence for the of marine animal
products and other commodities containing polyunsaturated fatty acids in pottery vessels. Archagometry, 50 (1), 101-113,

Hansel F. A Copley, M. S. Madureira, L A5 and Evershed, R P (2004) Thermally produced w {o-alkylphenybalkanoic acids
provide evidence for the processing of marine produets in archagological pottery vessels. Tetrahedron Letters. 45 (14), 2099-
3002,

Hansel F. A and Evershed. R. P. (2008) Formation of dihydroxy acids from Z-monounsaturated alkenoic acids and their use as

for the ing of marine ies in ical portery vessels. Tetrahedron Letters, 50, 55625664,
Heron C. and Evershed RP, (1993) The analysis of organic residues and the study of pottery use, Archaeological Method and
Theory § 247-284.

Horiuchi. A, Miyata. Y. Kamijo. N, Cramp, L. and Evershed, R P. (2014) A dietary study of the Kamegacka culture population
during the final Jomon period, Japan. using stable isotope and lipid analvses of ceraimnic residues. Radiocarbon, 57, 721736,

M - FEHS - ERREIE (2014) WRGHASMAT 3 AW RN GRS LR LR oNE BETERIERN 3L X
REFR 38O

Mivata, Y. Horiuchi, A Paleo Labo AMS Dating Group and Nishimeto, T. (2009) Trace of sea mammals on pottery from the

Hamanaka 2 archaeological site. Rebun [sland. Japan: Implications from sterol analyss. stable isotopes. and radiocarbon dating.
Researches in Organic Geochemistry. 25, 1527,

Miyata, Y., Horiuchi. A. Kondo, M. Onbe, S. Yoshida. K. Naguo, S, Paleo Labo AMS Dating Group and Nishimoto, T. 2016}
Marine reservoir effects deduced from 14C dates on pottery residues. bones, and molluscan shells from the Hamanaka 2
archaeological site, Rebun Island, Hokkaida Japan, Radiocarbon, 58, 755770,

FEEESE - M8 - Lucy Cramp - B - drEHE - Richard Evershed (2013) 1LCRR D 2 B0 E LROBIGIT, HAL
AEMFHE S 30 ECA R, 135,

FAER - ST - STTE - P RE (2015) EERCEERRG P LD WL R - AR 2 e, FORRARR
LB - HAREMIRSEN 32 BIARRRE 041

Papakosta. V., Smittenberg RH. Gibbs Kevin, Jordan P, Isaksson S. (2015) Extraction and derivatization of absorbed lipid residues
from very small and very old samples of ceramic potsherds for molecular analysis by gas chromatography-mass spectrometry
GC-MS) and single compound stable carbon isotope analysis by gas chromatography-combustiondsotope ratio
mass spectrometry (GC-C-IRMS). Microchemical Journal, 123, 196-200.

LARE R (2004) 41 HR A T 12 & 2 IGER M RO RN & 0T, T MLIGE - (AR IE PRall M ERL 2R 4T 4 MU ER(L S 1):269-273, ST,

W HEIT - FPIER - AT - RS (2018) AR SRR e S Lo b b ) 3 e e O S R T ST R,
081 W E R R SRS 0 ¥ a Y REERR, 108100,

Yoshida, K. Kunikita. D. Miyazaki Y. Nishida. Y. Miyao, T. Matsuzaki, H. (2013) Dating and stable isotope analysis of charred
residues on the incipient Jomon Pottery (Japan). Radiocarbon, 55, 13221333

~154—



BRRT7 AR ML E BRI
1

3

LR L TR L LT LRI

1.KGNK-1(PLD-37369) 2.KGNK-2(PLD-37370) 3.KGNK-3(PLD-37371)



L AN ENRT BN D d)

WM R - RHLEI R ST
WA - RHAET - TEELR (5L - 24

1. BU®IC

TG0 25 5 6 ST S PRI L A o SLAL MR & ) Mk & A B R A e AL oo T A 4
ETALHII, RELBROERFEMELLIEL 2 o, RESHREDESHR2HE L THH
O C/N Rk Radiz.

2. BHsLUAE

BUEHE, EIPREDISROL O F REAM & ol L 2 kB (FRSK) 2 2220, ZRERANEIH&L
BALBSRE Y | ORI L 2RO 4 80 (U Nol-11-2 21, 22) Th% (HI8), #iz%
FERTSHHn, RBHIH LT, Bk, 78 b s L 08 70 - BRI (HCLEL2
mol/L, NaOH:10 mol/L) ##li L CRFUAS O Rt & Brde L7z B ENR S X R &4 RO %
Wit EA (F 2 {EBTLEESE®) T# D Flash EALL12 (Thermo Fisher Scientific #3¢) # Juvifz. 2
FH— KR TR PO (FAEER) RHMLL. RERERAE (6 "Chp) BIUR
FRERMEL (8 "Ny OWGEIZIE, Bk 4idt DELTA V (Thermo Fisher Scientific #t3) %5
Vife A Y 21— Fid, BHRERERIZITAEA Sucrose (ANU), RERERMMEILIZE IAEA
N1 &L 7z

BER. ROTMTITo /2. AL FHIsB8A LSRR, EissEREE L s, EA NOMBER
L L, AAOBALHAE AN L ORI CRUE A S, FALE Y, BELEM TR aMILEeE. K
CERIEA 7 ATRHEMEM R L ., Ke@EES~ Y 2T ATy 7. 7MATFLTCO &
N, &8 L. TCD CEAERHM - B2 ). ZORFOEE LU0 5 A ORMIE, EEGIE
10000, SRICHEE 680C, MEH 7 AMAESCChL. ML CO BLUN, @EDEF He ¥+
NTHAERIA > =7 x— A%l L THREIHFRTIZBA L, RER ML EREL 22

BHNLREGH R EREESHRIIBSVC ONEERMBL,

3. HE

F2 2442, BURMIEM X B A B ATk e, SREdesE R, BEE ST iR. R EH R, C/N HeEkat.
592 [R0Z R BRI & QAR F A IO MR, 9593 Iz RFERRA L & C/N o
MRERLL,

HO2 [ BT, BRI 4 v CMoMiEi: Yo v b S,

HO3HIZB BT, M Nol-L 12 21 O LB BE 3 ko CO/N RO M TH D0,
Wepiziz 7o 2 b EAT0Av, B No2-2 oL bR Sk | diid C, Wi R HO - 7o
k&R

4. ER
AMORFCTIRS REEEFR R I R EERN I C i A L A O RANTH 1 —

~156—



WAR ABHPHITOLE

#£24 BR-RE
& Ty &N, RHG R HEAAR n
ot [ () O ) ) [EF] CEL
ﬁs»
;SR
Nald l't ¥ 247 & 521 s 574
it ©
g
EACR - C . [— 254 141 635 2 6
CiESk
A I b
“skol
Kol H I_g‘mwm 257 175 5 1% 517
i : T
WY 453
gHRﬂl
No22 TR ] 258 221 495 140 42
.
G (N s

C/N it 4 o b . CMIOR RSO L 2 #I5Ehof, 2% < L LB Nodly 21 1 B
EMELBEL TV A BESICH ST, 287 IZZ LuRm I fobH i ON AR 15, 8%
ELFHTHS GYH - HEE, 2007). SEIORFHL, SERDORIM G, RIRELFIZEY C/
NIkERLTE ), Mot F L SBRChETIMUTHITERIEL NS,

51 - B4,

iR e I (1980) BOE - M RERIZRT CGERAOIUEISOBE, Eh K- G SR TEL ORISR
iz ® b oh L] 132U3, 22570

WA B (2007) RRFEMELES CLEHE O, LGRSy, 137, 305315,

BRI R (2008) AHURERN LR E O MR ESHE. O 401 Ve AR T AL LR - ALBUBERE |- 261-263, BE MR B G

Yoneda, M. M. Hirota, M. Uchida, A, Tanaka, Y. Shibata. M. Morita: and T. Akazawa (2002) Radiocarbon and stable isotope
analyses on the Earliest Jomon skeletons from the Tochibara helter, Nagano, Japan, Radiocarbon 44(2). 549-557.

HHEE - EAOAT (2007) 03 L TR BRAMORE EHR L3 EBHRRMONRIOVTORR T 1618 5
FEREE R M SRR B R 163002900) FRACHIE MR R R E S IAIR [ H A B0 S IER e £ i ol
8595

WL« HER (2000) #iREACRE KSER, WML R (RSO 8] 8709, Bl H IR

-157-



L RANFRRTEN R 9d)

20
3 o | 3
Zn
; i it L5 /\
w
2 A
Cfitl
' 7
’ -5 . 1] 25 20 -15 10 5
59C o (%)

BO2M ¥ WERTERMMGL (FE- BB (2009) CEIVTHEM)

T
A
+4
) (k)
] L C.hm
/

e | S iff
Cylithy ¢ B frihiy [

o = m s 0

A9C,,

BO3E ERREFMIMILE C/NHOBE (FE - BB (2009) (X300 THW)

-158-



EiE8 BHEHRDGE

iy

159.
156



L AN ENRT BN D d)

B LT AR kB ERERORRE
WA - REBT - EABF (LA 74

1. BU®IC
NS BERPT R AEE BT E 2 OLIERBR(E, RHR D IR & 22 2 b BUE S o0 AU P EF IR P I
2T B o 22 TR MO U R ) b R S AL BRSSO T eSS A HER RE L Ao

2. BfenE

BEHE, HIUERO A S 5 HEA OV LB 2 0TS, LROBIIL, AT LA
IR (FRAMTI THD,

L7 A ORI, 5 - B (1991) LR B#I L, DI, ERRERTHE:, /59
o FBI2 0 9% T b b > iE A L CEMAS L Rz Lk, ) T80 OM 2
N3y L¥a5—F547) FEMBTIAMLE. L7 HEREIE, TP 2HCTERNS L
ORI & L7z

Wiz, (FRLA LT A o0 THRERRET CME L, FEORIRE 45 HEFRo TOAIE
ML A A EEE L 2Ok, EFEWEFHME (KEYENCE ¥ BREE~LFTL AL X
VHX-D500/D510) THEETTo 2. LB EEHL 7 4 1E, MR > 5 — 2 RFShT
Vi,

3 KR

2450 T A 5.1 M 0T 5 ERFOTRENS D . b 5 1 MK TR ed -
foo WIS JAE S AEHIZ W TERETT 5. &5 0HROFGIL R #EH (2003) 2 L.
(1) 75 ¥? Pleridium aquilinum (L) Kuhn subsp. japanicum (Nakai) A et DLove 7 #HK a3
sAvhyvH (RS2

SElde b IR T, ST A, MIRIZEITIZRD, T THHA 2 ~ 3 LRI 5. R
ROERMTHD. R0 Ko EED & BRI AL e S b, HIERUN N T, R
AL Tk, 757k L BIFE30mm, BIHH 13mm.
(2) HETIRE GEES )

SHIIIRGE L Twhvdt, FERETLAEHITYwL . BRIGFRT, B hMidhs. s
EALNAHREAE L, BOWRESSH S,

4. TR
HCEF O D SRR S NSV T, LAY AR FRLTRIRLA L ZA, T5ER

®25 hIGLMBHE HEOERFIERR (FBEARTE)

B [ . ¢ |t R TR (mm)

Hr S A LA ol o ] L B | ERR THE i T W Li3
1 srol | T f— e S T L) WA T I A 5 5 £

F) 62| WRR [0 [T [ew TS5 I3 ol as]ren

~160—



BAR ABHTIGOLE

ROtk sH HERA BRI N 77 RN LELERIEL THET i, WHATHRS
T B LREATHE, SRIRORNESER ORI R M A O LR 2. FoARE & T o BT
ot EERSORME oL TAERBAYS S (LK, 2000). BR AR, EiE
LTHOWARO—§Th 520 I8 64w o0 Lk (2009) 11,7 7 ERFOIEROEENS,
77 Eh LOBESARMS AL TV s, YRR AR, Sl L ., B
DAL ENLRIOADEBIZET Lavicn, HELZDDORGWHRT, 0620 B0
B L7 7 EORMYFRNSNT, LR EELLTRES S L 505,

5 IH Lk

¥R MR (1991) L7 ARIZE 2 REHEGOMN. B L BREE, 2. 1336

IS (2000) hEERICAD MY, 8 M- GONGE - BERK - k2 TRIF - SRR (MR %EE 3]
189179, [FlMAL

KBTI B A (2003 BG Plants Mi# -9% 4 » 7 v 2 A (YList), bup//ylistinio

-161-



HOLRANFINR T BN R X )

S PRAABEEIROEREEAL 7Y HOERYRTRRAETR

(Fem) (i 2.2, BT 7 VRN (faE) (SIRCLA A BKILETEEAR . 2019 £ 8 1 1 DRI,

FLt il S

C ! LRORMETORAKTE, ac: IEHL 7Y

"t .
A iy AR 0 BB R T
AC: L HEED lam, &b lem, ¢ 05m

-162.



BAR ARHFTHOLE
G108 ChEHE A EER OB X 5 oT

1. BLBIEC
ZHER R AT & LR & D ok LA R 0L B A R B oy
o H0E X AT & TV, E ORI B L2

2. BHEHE

SHTRHERIE, 2 (X0 SROD @48 TRE & 0 ML L 24 BRI 0 Bk o SR 4 3 & AR i
ThDH (HAM10-1). KEFRBT T, tonsyF— 7ICkE8T L RN L Tamste e L.

ST TR Lk A b — S ORI 2 0 C b & Mo S R M 00 T B 0 A O 9L XGT-
5000Type T &M L2z, FHEOMHIE, XBEIRAOKV-ImA OB Y Y4 (Rh) ¥ =72 b, X
M — AEHT100 4 m F 721310 g m B BHERGREHE ST BB T A D . M TTRECH LG B )Y A (Na)
~ 3y (U) ThaNFRITATT AL L (M) & Voo BREIHOE X SOMHE BOMET L,
Bt AL

AT C O SR 0 12 AR A 50KV T AL ] BhAkoE  BISEREM 5008, K — A TR 100 1 miZdkoE L7z
SERCPRTIE, BUREUR B va v FPEEIC L B e fro 7.

B 542, R X AT AR L B  REEAUR & L O, R CR G RAR OR T IHAR £ R

BLi

3. B2

SR L DB HNAARS P ABLUFP DL S8R 8 M JIRd.

k3 (Hg), Bt (), 4% (S) AEicHl 24, fuzh ) o a (K #vida (Ca), #k (Fe)
AR s AL, FA, RWBREIEIC LD B ACEiR R IR 102 2R,

4. BR

HEMFORERN L LOE LT R GRIER) LAY HFAT b s, KHUR IR (HeS)
T E L CIRRRES LI i 5 A S 15 . ~ 2 7 IEHI I =ML 3% (Fe,Oy
EWHIIRAL) RIS BRI (D) ORI RESESEEIRL (R 2000, K
LM TIRINTRECH D, . AYHFRMEG L p m013 ] TRORTERDP S22 0005
WESNTWE, Zos TROKFEBRGS 2 7)) TRIETHS LHHL-CH (MH, 1997),
Sty ) TREOGAOKMIERE R TRARBENZ 0 L5 LRRERT (K, 1998). Sk
FUTRROS A TRETFIE, @S TIRRTE D,

Ll s LR 1, KB E RS IR, REREEI L, 8, B (As) 14
Adl (Hg) OE—2O—MERBT 570 KME S EUHHDSOMMHERTH L. 7 15 (8D,
AL (K, A as (Ca). # (Fe) Lvioflibotibhiz—fmizgEns ikt L.
ZOMORRTELIFI R 2 0 kdof, #2612, SHTRRERT.

-163-



L * (R0 a8 2 R

5. bW
FOLAEE R L D LA ORI O RSk M A5 B R EAITRHZ 2w T AT LR R, R

(#) 214
Friak
1 F S0
WEMTES] (1998) #CE;

HERER (2004) IF
BTLY (1997) 784 TRl

v~ { xR
B # AT

#®26 HHER
[[(Engs | awas R | [T ]
| 1 1 [ [T
s
HE
H
e W SRR P
XGTH : Mham  XETRE =y
R s
KBNS 295
EN P
. CFEETE
si
o Fo
KK Ca A
GEowv 2 1M +A GOOMV  0000GE 0B e

HO4E FEMHOENEXEITER

ENR10 BRERERAES £ URalROEnEREER

-164-



BN AREFRHINOLE

11 ASCRECWEI P S A (2 oD AR S
W A (At -5

1. BUsic

WOLILEENE, SHERALERSF A ATE S 28 Th D MAETHE, MO RO KSR
FHiE L RSt L s SOk o ASRIZH ) OO ERET 5 2o0 1, R
AR o e BB RESFHIT TIOKERERBSATOS (10 BOE 28I,

227 HIFEH EEORE

EEE R L | | ] [ A B MR ]
1| Bk | mmidew | SRor | WXSRRE® S (kEA). REARIED Mol REoMETES)
2. BHeHiE

SRATEURH . MUCRE BRI O RBEA T AT T ARG L S TH D (27, M1~ 3).
i, GBI L, REMEHZHE S BESICow Tl L (K 11-3). &b, WliiZzEMO S
WAL AR LTy (ER114) .

RO BORFE, THMARERCTPRIBRL, B g0 poonoe s, o e
& Imm A2EEIZHEF L 225t kH U v 4 (KBr) szl o5 T
5 5 . BN W T am [ veoan
LCHa, WIET L ABERMNTHT b CIERBLZ W | e T aar T
ik, 7= BRI RR S R (B A (B B[S L e
FT/IRA10. IRT-30-16) &MV T, BREIE WS A~y [ e |Twser

b 145406 47196
bovA i L 6

6| 13186 | 50860 |
7| iease
8| 12187
9| 108786

3. BRELUER 10| wzios
BT, @R L, HE S IS oRa s o iz

DBTHRE, B, RIWLA <2 b vEofRI % (%R) ., HiRid#k (Wavenumber (cm):

HAH=) FRT, Fh, BULARY RV LSRR, SEo BRIV (%28) 5T,

A6

(ol i 8]

Afa iy, RKMETHLA BERCES CHET 2.

WIMPIEAT T, REEHET T L7 0L d — VORI (WL Nob ~ NoB) 1206 ithdoiz.
F 7 BeAbARdI R S WL (AU N1 & No2) SRS N i -7 (HM115). M EO#RRS,
ARSI R R 2O S e d o 12,

UtafiFhic it 2 BE)

AR PR B EmIS. A EEEO RIS (KI11-3).

H AT, R TTSYLSd — L ORI (W No6 ~ No8) @ sitidhais,
Az RALRR IR 2RI (I Nol & No2) bHERESNAd o7z (M 115). MED#HRNS,
AN MO, ROBELFCRAR2 FLERL, R0 ST,

-165-



iR ol

Lk AR R AT

4. B8hyiC
AL PR O Rk

HEOMEAEATHREN L0, I £

SR B At

St HEFRE LTS I EIE, BERME SR L o
i, iR EEE R AL ST A ozl HRELE
Tk BT AVRESRO AT ANLCERTH D T L¥zbhD

ERR 11 FEmE RT3 RE L ARNOFARRI <7 FLE

K5 H

> FARALA




BAR ABHTIGOLE

F120 S kRO Lo

1. BUaic

HOLERERI L OE LB 0T, M OMLERSIREC LA E T o/ 28, et
BELT, ERMRM. WX - PimEe, KEESHER. iR ofmE Lo bRk G
il 7z

2. BBEHE %29 BESFEEORE

REHL, v L e ER T, AR GhNa]  anh, [T B
B 5 f EXMABDS 30 WK bmRE ] _’i"{_ __ME:_
B3 A, KHEGHEREAG 4.5, BolFR [ wrre T
Biris 5150, BANLTHD (F29), I — Nt

RO G, LB 0N -
EAFML L. LR OMERASE, —8gy [ e onan b of oo [ eris | o
AXEY Fho y—CUNF L7, TEELN | AR o
CEERM T, WEEE N RS S [ -
CRAT AL AERMOTHE0~30 g m® [ =
LRI e Ch

W2, BT S BIEGE (MRS S

H#EH R ), B, ERCHT T, BIERGECRE - MM E (T2 GHlE, AA=HWRTF—
FE T 05mmm MR A 4 > Rz LD bR b ELEORT 200 I ow TR - At L 2.
Fo, B EEIZoWTRILGE, 81, BTSRRIV TRE  BRL A 2B, R4 b
ik, BRI (1999) ONEEBHII LA, L LR OSBRI T OMh Th s,
[EE#ALT]

HMEORE oMM ENT, KE 210~ B 0 m BETHD. HEE, BAMD S ik
R FAit 5o S (1988) %% (1990) (. BUERESIZEDV TRBHEMMEE 2 iE L. LANL
BB A T o Tvide STl Bl 2 0I2IEAS % T & 2HEALA (A, sokblD %578l 2.
L]

AN TR A T T B/ & SRR TRTDHH T, MCAFIReHIA 64 5. B oS
R TH DA, kiEE LT 23825205, #ils 2 IO bR Hf A &
R LTER TS, LT, BEHETIORRRR LT 5,

(R FLa]

BaT I PR 10 ~ 30 4 m BREEDIERE T O IRPRLT T S BT 13, ANCHER 01z % { R a s,
AR b EENS .

[l eke ALl

FEiz 4 FRH O RE AT SRS KERBRAETH D . BEH10~50 g mMETHD.
BT T b AN ESIEHER, A FRERSLR S, S ¥, b, aFRAEICHEET D,

-167-




AR NSRS Wi9%)
g Bt AL 7]

AAE LAY OMBHIRT H 5 .
[Hi%k - B HH)

FEBLUHEARIL, WL BERNONEWTHE, RUHOI S, BEF I RGELEOL I,
A LR E L VA ORLR LT A0 HETHIHENE (. LTI, LB, B
BEshaToHRE R,
€21}

B, RECREOE ) RE s L. fHEG IR, AlhEnd b oL Rl rmd b ol
#ashs, AVEA ASCRFROERESLLO i1 M) LN (REHGR
HiE) T boicildshs.

JE: &t i

Fr LCRRE L B G L ah 2. SAEE CEICHESERD) 1. IR E— Ve £ 5 2k
#Es LR L CofRER L, BREERTH L. FARIOLLEVGRLERCKIESR, FLr
TN ALED L SR CE CABREBIZET S0 WARE CEISIHENE) &, WK,
HigRkETEL. BRTH L. £& LT 1 BGO LoV KINERRr 4 BT OR b4 v KBUE SR
A U i
[SCTEEE |

FELTHAANGTHY, Gt ELLBRET, B LTRRErokBELEThHE, FiL,
M PR TH S, MRED LI &, A BRSSPI 2 RICE SRS, g RIzE
HY b,

(=m0

—EMICIERESNS . BESLIERET. Bt s LtebdoHBIIE L. B ETEREERS
REARIZ A D EA B
[¥nzx]

S R AR T AR I E AL IR,

(BRI - JREH - F v — b)

G, BOSL SR EACORTEE L. BEBST b0, WMERTOKE 225 006mm B EO
LORWHE. #1006mm AFOLOEREHE Lz Fr— ME, MEAEGOREET, HED
HOEhTHD.

[hm]

FIE, RAH, ERRLG LORFARE L, RIS ERTEL TS, MGG TS S,
CEEn ]

KMOFRPEA TR S, WS APMITE, REHLCEEURREOETTHE.

(R ]

H7 AR THRTARES 2V EERURELFORT O 5. MM, B THE LA

Bz Ry 2B R F TH 5.
Lalisce]
FIERTA R LORSD 6 2 HMME R L, SRS MP 77 AW 64 0, RS

_168-



WAl OREERTNOLE

ERTHEOTH L.
[ERITES]

FHEGRRT - MG % SO#RHS R HRAMET R L, RTULREC e 7 AT ok
HOTHD.
[z 2]
EROIRAOWET, WEROH T AW O L) MCBMLAFFR (870 - 4 —LH) £,
SREELLSALOH T A (BAR) Lldds, UMK L YRBLANES (777) T
Hha
€2 T Yl

ZHEMAORE, GRORELTVLRTT, #0 (REV vy 2 R) ofFrdhtvinThb.
[AEfbsalig]

FEE~WEFEIIHATHD, BRLRAEHTHS,
(R a5 £ O]

Th#— =D&k, BEH—F—OvFRIZBO T RERALNTL, BHL THDH L VISR
b L TREA AR 2 AR & L7,

3. #R

iR T M OK 1 - MEIZL DR RE 2301 ~ 304 1557 L., # > bikizk s
A1 SR - R AT IR B 05 [ L 58 96 B, RYMEHLMI A 07 [ L B OB IR, £, WA A
EOBMBI L AR E R AL, TOMMERIZIRT. b5 KZOGEHIIEY, Ok
FIz B0, Q% Ak, - dT®RIBEGT,

4. EE

MR & 5 LR O A > FEEIZ K B0 S L UWB O/ DS, B LoMsT, Bk
TRFHET 2 S BARBR LAt 5, ToMREA 198 Th o, o, BRI, EiEiE
H(BE) ORRA IS N, EICEREWET 7T (BegBEBLGhE) »o4ABHAT2 0, FIZE
BEH LRSS (Be BB) oA 5RRA 3 HTHo/ . LB RCREE (BRE) 52 2RE,
EHCENE 777 (GhBF) 5% 20 R0, BEGERORRAT 10 2, TERE - B A H o
A5 M ERE W ORRA 4 I TH -7 (F231), BEHINIE, 5 Gk~ o b b 54 545
SHHE Nod2 25547 Nod3, 5747 No6, 5HF Nol7 & ki, &b bt v iisih .

P OLAETRR 1 B TR A, b AR AT AT, WEAR - Dl 7
VLR = ARTEA - EHRA, AHGRS A B F SRR T S R0 ~ T HFFRT P IR BB i
FRNABBERALIT EORM I, FRFRFET S (B 09 ). B VEBA RS AO L AN (5
99 oAl 2BV TREFEBLEET 5B RBISH T 5 HEEEN O A MO S R UHE
PR (Gb) . BNLAL DO (35 99 [OAM) =50 TREIEMIZ ST 5 HER RO, A
BARHTE S =74 b, MNGHENLCE, §HEE Gb) Thas

Zo LAz, FIRAORALGERO SN IERENTHD 2, RvvEHORRSE&UELoH
iz, Sh6OIEREROSA IR L A CIRIS f LR HE S oot

~169-



L AN ENRT BN D d)

#3011 KA 2 MR L IRTORE - HMBR

o ‘
A1 |1 [allals s ulalalalels]s Telals T2
R ﬁ“'ﬂ““nr“i:gf“v HEHEEHHE
T
e
HHARHH AR AR RRRR AR AE ;
HELE 1Lt HHHERIMPHEE HE
%Enilpgﬁz'ui.gg HHHEE EE
e :
S
T == =
H B (eld[8]a]n) ol 8] 8]%] s alalalsle]s]e NE ¥
ik " F‘%% Ezgﬁgnﬂgugsian? ;;-a_nsg;_;f

=
)l & § a2 AR M
LRI AR HHE HEE R HEREHH R
| BB E B E H L
T T
R g z
o
i i HHEANHF MR RAF
I RO H O R AR AL

-170-



WAR ABHPHITOLE

#302 HM2PECLIUFORE - HMER

o
iof I PARAAREAER ] o
R {HHHAEHEHE O RO AR TR '
Uik 1k
(LTS
o - - — :
HHHHHH alalalslalalalelslelalelals e lalalelel ¥ ®
HEHLHE L ki%igle 1181 L
. 0
:
: -
:
—
HHHHEHEHERRRARBEALE oL [slelelels o] 8
HHHHUUHEAE R EERH O HHEHHHEE
o :
R .
Sl
elolBI8 %] alelalslels Al lelsl ] ] s
{HHEEEHH R R B R E R AH RN
u 1 - 3
: : . .
—
I W AHAARRARE Tl .
§ 8 HEAE 5 Plae|RE HEREHEH i
HHHGEHE R HEHEEHEH R EHEHEEEEHEE
e T .

-171-



L AN ENRT BN D d)

]303 K1 MECLIRTFORE - HHMER

CEGLCITY

[

=
e
e
==
s
man
e

mea
=y
creas
=

=

T
miEx

wan
u
wnaar

=
B
crezens
crezans
=
i
e
eeazes
o

% w5l

om

o
HHERRHE slalglzldfs lulzlslzls]d|8F]e §
HHHEEHE HHHEHHHEERUHEEE

: B i i
T ::
S

" i ;

Bt HHHEIREIHE R |4z lulalululxl28]2lulz| 0] §

' J ué%h%;;n HHEN L BEEHHHEE

T
= = =
LI B |ula(R1E e BIR T e alelnln e alalaluls ulelalal 8|6 p]e]e] ] §
) Eggél‘ﬁ;ﬁaei‘ksi:g:*”,ﬂzarn;-ﬁ-p
£k : -
£ W i
I 5

-172-



®304 AL PEILLINFORE -

Bl

ABHPHITOLR

LY
HHAAAHHRRAP § lalalelslslgle I
HHEHHHHAREHB B H R EH R LR HEE
L Ea LR
= ’
EE ’ ‘
LR i R EHHERNR i3 F HHHANEIR
VI %iigwgggﬁhii : E I ETHE
Tk ;
BE "
S
HHFE ¥ 1 e | o ale , 13
HHERE] s 2lulels]|d LA
HHHHEEHEHEEEEE B O ERE R R EE
e T
°
S
§ E [ NTHHEREE 5 i el 8] §
i HHHHEEHL HHHHEH HHE 1K
-
HI H HAF s s 5 i
(LR HH I RH B R A AR R R AR
HEHEHE 1 HHH
o =)
: N : T v
r : %
5 -

-173-



HLEANHINRTENR D)

#£31 tRORIEERL 1=
I T ) [ [ [

' [ PR [

f e T T [ e

o [vicam  [eun] imen - mem [ wren, nmmanss
1 R AR W SR T

' L T L e

f T -

. i | am - e | [wran, enmmees, snew)

© [vimem  [eon| mas - mew | uio, ssmann

[ w | mem - mnn [ fumn

» in | mam - mum | e W

P T [ ——

u e | oam - e | e AR

u wciim [ e — w0am | 1ok [

o BT
— imanan

W 2 [ e - Sam | esken W w0 e

» 2 | mem - W | s W n T, e

[T T [

P r—

-
L [ e
[r—.

[

[T [

®32 BthONLELUBROME

[YET)

i

p—
-

TEERR

olelo] wsaa

Tl

CEor

TRARE

L

| - P I I W W A

MACIE, ERNRE LRS5O L LR ARG~ AR B 5 LRSS T
VAH, ThHOLERHHL, EBAC LA RERE L LORR S RN (R ) o6
Fre LTSN LN TH L. SNOHOLEELE, MG EERNIZE A, BAROR - BT
0 WHIGH TR A # 2 7 A PUHIEA RN A S R, BROOBBOLDAL EPRENS
CREMR - /L 1997) . L, o SUIGARB A & BRI T M S LA BER OB SR I &
GlgRiz, CAHONREH Y SV RONBISIVWEEZ OGNS,

=N ANEEEUEDE LTE, BEBEE (3599 HMaotH) 12605 plial sl o[ G RE e
TERPIRRE R O MEERIE (G20) . MDA LSRR (G2n, G2s), APMIRMELRF—T1E

-174-



BAR ABHTIGOLE

RUTEMMERE (Gls. Gle). h—HUBAPIG IS BHERM S R OFEMPIRE (Glt. Gld. Gly). WL
RO (3599 O AR) 123505 CI R SN0 MPIFTE REEBMPEE RO R — Vi (Gd3),
P b~ SR RMRS (Qd2), fDITIBE R - JEMPRE (Grl). fPIEHT PR - P
EER UGS (QdD) 2Edh D, 2L, SEOREOLBELIZBVYTE, Bl
HATANGOERRAI L C, ERETE Lo LBoBRERIZ I EEIo0E,

$OUIERERO No3 O NEO MM L, SRz KIT 7 A2E (RUHBERVTWTE
SNTVE25 1 AR OESIBE SIS BERELOPERIZSINTED, 1 FREM
RERALLLER 00D,

B, SRS LB L 3 oBVIE 2, B SRV B R,

it - B
(H) L 7H
W A K #ET

ElLiEE

FE-T (1990) SoKEEEC L 2RSIRMMIORE L SRR~ OB, SRS 42 (2), T388

Wi 2 hERIE (1997) EBER (AR EoMsCEEoR RSN ROTMER— SRR, 36), 5562

ABIEA (1988) HEORMIERMIEOLE & GO RN~ o, Wi, 27, 120,

TR I RGN - WG I KIFINR (1995) 20 %00 | TN A W 2R MERUMTET.

EA0E - SR - WA (1999) ESEE L DI LR o LR oS, DRTLEREAR AR
RS R, 120121,

BB - FOREHE - T B - SOR M PDER— - IREFROL - BIR IER R (2002) 20 5510 1SR ENE [H
WAL SR A

-175-



L RANFRRTEN R 9d)

-
N

-\.&\\&

BOSE FA b AV MECLIER  BURTO-HEAFHE (£01)

-176-



WaAR OBETHITOLE




| S

e
.nnn
N
-
.l-n

|

-
l =2
.
e

- L

10|

..-.\.
-
B
.l-n
N
--n
-1-!_

=

W=

. e
- e
.-
l s

| B

-
N -
.
g
g

HAf b A MR ANEHEER (201)

HOTE

8



12|

i
13 14‘
SRS N1 AR
15 16
".III.— .,!?‘.!l?
17 18]
. oanll =l

—

FO8E KA b HYLbRCLIHAERRR (

179

lII.-
PFE )i

tm2)

20/



F99E MHEDOMRE s (2002) 205501 REE (BUBAR]
HEUREEL (1995 205401 BNEME (BR W24 tE@E

-180-
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WAR ABHPHIOLE

BIfR 19 FAERESH AN OWMBRER (1)

la-1c: PHTY (K- 8. KGW-75). 2a-2c: £/ % (8- @4, KGW-198). 3a-3c: 1 XA ¥ (8- M. KGW-187)
da-dc: 72/ %% (H - B KGWH6). Sa-5¢: 7 FAXT (H - #H. KGW-T1). 6a: YK 7 (4 - B4, KGW-177)
a: BIFE (27— /=200 um). b HEMKE (X4~ =100 pm). ¢ BHIFE (X4 — /A= 25 ym. 50 ym (4c. 5¢)).
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EfR 20 $RILMEBH AN OMBBER (2)

Bb-Be: UKD (H - B, KGW-177). Ta-Te: /STH (4 - 894 KGW-118). 8a:/{ZK (4. KGW-106).
9a-9c: rr¥ (4 - M. KGW-83). 102-10b: r % (ME. KGW-102). 1Ma-11c: =LK (K - 4. KGW-199)
12a-120: 2 7R (- 8H. KGW-87). a:HUFEE (R4 —/b=200 um). b: HAKEFE (R4 — /=100 pm). c: BHHEKE (X
4 — =50 um)
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WAR ABHEHIHOLE

ERR 21 FRALEESH T AN OWBMRER (3)

12¢: 770K (-4, KGW-67), 13a-13c: 7Y (894, KGW-113). 14a: 7Y (Hi#f, KGW-153). 15a-150: 7Y (8.
KGW-72). 16a-16c: A ¥ 1 (¥ - WM, KGW-160), 17a-17c: I+ W72 XH (K - B, KGW-76), 18a: 1+ 5K
THAEM (- BH. KGW-127). 19a-190: Y7 ¥R (4 - ¥4, KGW-55). a: HIFE (X4 — /=200 um). b: 1l
Wi (A4 —l=100puml. c: BHEE (X4 — =50 pm}
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L RANFRRTEN R 9d)

EfR 22 SILAEBHIAMOBMBBER (4)

19c M (# - 0F. KGW-55). 20a-20c: RAF (- 834, KGW-134). 21a-21c ' AT FIK (4 - BH. KGW-
122), 22a-22¢c1 L 70 Y (K-8, KGW-126). 23a-23c: ¥4 I3 F/(F (B-WH. KGW-239). 24a-24c: 74 % (#-
#44. KGW-187). a: WEFE (24 —Jb= 200 um). b: RREE (24 —/A=100um). c: BMEE (24 —= 50 pm}.
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WAR ABHPHIOLE

ERR 23 FRALMESH T AN OBWBMRER (5)

25a-25c ! FANAXTH (- 8H. KGW-111), 26a-26c: F3 UM Vil (M- BH, KGW-131), 27a-27c: 1 K

5 /%M (M- B3, KGW-180). 28a-28c: LT #% % 7K (ik - #4. KGW-136), 20a-29c: NT I HX (K- B,
KGW-129). a: WERE (R4 — b= 200 um). b RIREKE (24— /b= 100 um). c: BHEE (7 — =50 um).
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