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EFEPro I EAFELLNS, HOTAMTE, HEREVSOOMLLZIF K> FHEK,
IR 2, ZVR-FYEF, TIFXBR-L ) XL EOERRERMFH LTV EAL SR
Do HERORIZ T #HFH - e 2B L EARET L2 MORBPIRREIND .
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- FHERFM] (K3 T AR @ MUSCRHURT M2

ZORITHAES S EST, BMIRBICARTTA / FR-4L2 /%, PAYIRYELTS
ZENG, MEREERELALEZ 00D, iz FTBIFIER, 2, NP XK, 23
B, =L -ry 3ROSR bR, ELELERTLAY YY) S8, 4 A8, R -
IR, BV EEHEL, SHOFAIRESNS.
- g ERAFN (H 37 ~ 39 Ki) © RSCRACHT 0 98

EREESRS TS, ERLLOFRIBEITRENLERLARETH oo, HMHES
ol Lo,
< h R (I a KD < BUSCREACRHT W e~ e

WEEROEHLWENHWL L), TAFHR -, IEXE, A AESEST S0, 0L
DRI TRg s b, £/, 2R LTERFLTw AR 3hE.
@ CHpC R AT
- a WA (I b REA2 - 03) @ FUSCRE AU P~ 4

MY ERNS, HEEAERCAN LTyl L o0 0 b MCRPEME L LKLY
ONAAFET L, #15mE ) BeBREAgA L T s ESh s, WO LRI b
AICHBELL, BEERITE L TwAZ EARE SN,
b HEEN (16 Lk - FTRW - 00, T a @~®) @ BUCRHTHN AR, SERFU~r it

BREHEEZSNDIFFRDFFHERSRCHEIIR D, KROILAITHEEND, LBk
CRIHIR O IR S CBIEL &,
s A (1 a @ - ®) @ HAERC~hit

I ) FHEHIE A AROERPE LD, LhEvKRIC o EESRS, LROT a
BTN E A L MBEFIRET D,
(3) Hdori
A Fik
LT OFMT, HE#EOM L FE LT

HEAS 1em® 240

10% M AkFARTInL, MRS S 240 1| Bl

LBAEEHT, HROToL Fik#k (5~60H)

BRifik w4 270U~y pTHAN—FFAILEHT L TES

RYLPAFATIZESTHAL, L7 — MER

s, 3
Wi, AEPERGEC X o T 600 ~ 1500 15 THT o 2o BHEUEEE SRR 200 MALL RIS 4 B E T
v, ALuBERIZoWTR 7 LA - b2lic 2w THlEL T 7
B &R
a SrEiE

AMIKEEE, CHRKMBEORN S &ML ARG, FIERME GikEN) 13588, -
MR (i — UK AT) 28 SPEIRE, PHPERR (RUKAARD) 10 SPEIRE, b - SRR (9% Bk
14 SPBE, SRR (UKD 147 FERTH L, B ONBRBRGICPLREETI OO L,
i e EIZ o TR 2 @02 1L #AA, R1~3 (CD-ROM) 204 RER

[CHNCRORCRC)
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L. BEEREERML T AR NEL LB A 7Y I A RBT~0RT. BEY /T Y74
2BV HEERO LN Lowe(1974) 2#0 (2005) oz LD, BAEE#RMS (1986) 1245,
BUEIRERREE L, WK & PUKERIZAVE (1988), BEACERRILZEE (1990) |2k b, ERLGHE
Blow THERRE IR L MRy 7728 TRELAEEGEEL T 2,
(POETER)

Biddulphia spp.. Nitzschia lanceola, Paralia sulcata, Thalassionema nitzschioides
[0 — s dh i)

Achnanthes delicatula, Achnanthes haukiana. Actinocyclus normanii, Cocconeis scuteflum,
Cyclotella striata-stylorum, Diploneis smithii, Diploneis suborbicularis, Navicula
capitata v. hungarica, Navicula yarrensis, Nitzschia granulata, Opephora marty
(v - SR

Achnanthes brevipes, Diploneis ovalis, Diploneis pseudovalis, Fragilaria brevistriata,

Navicula cineta, Navieuls iscul Navicula peregrina, Rhopalodia gibberula, Rhopaledia
musculus
(621200
Achnanthes hungarica, Ach hes | !l Amphora copul Amphora spl. Aulacoseira
bigua, Aulacoseira densis, C is disculus, Ce is pl la, Cymbella aspera,

Cymbella cuspidata, Cymbella tumida. Diploneis boldtiana, Diploneis elliptica. Eunotia
bilunaris, Eunotia flexuosa. Eunotia minor, Eunotia pectinalis, Eunotia praerupta,
Eunotia praerupta v. bidens, Eunotia serra, FEunotia soleirolii, Eunotia veneris,
Fragilaria capucina, Fragilaria construens., Fragilaria construens v. binodis, Fragilaria

h

virescens, Gi gracile, Gomph parvulum, Hantzschi hioxys, Meridion

cireulare v. constrictum, Nauvicula confervacea, Navicula contenta, Navicula elginensis,
Navicula minima. Navicula mutica, Navicula pupula. Navicula schadei. Navicula schroeterii,
Navicula spp., Navicula veneta, Neidium ampliatum, Nitzschia brevissima, Nitzschia

N hi ) Nitzschi

clausii, Nitzschia debilis, Nitzschia palea, Ni P spp.. Pinnularia

appendiculata, Pinnularia borealis, Pinnularia brevicostata, Pinnularia gibba, Pinnularia
hemiptera, Pinnularia schroederii, Pinnularia subcapitata, Pinnularia viridis, Stauroneis
acuta, Stauroneis anceps, Stauroneis phoenicenteron. Surirella angusta. Surirella ovata,
Tabellaria fenestrata-flocculosa

CHX 40 71 >, BREKWES 1 - 280 CHEKESRHIZEVTR, M GikEm) 14
B, O pHEERE (- OKERD 6 5EIRE PHIMERE (POKASE) 1 SrEIRE b - IRHEIERE (X
—HokEA) | e, RETEE (BUKAERR) 37 STMUERACHUM 3 hiodt, HEEAES oL, T
2B EET.
124228

Thalassionema nitzschioides
(3 - Hsidt )

Actinocyclus normanii, Cocconeis scutellum, Cyclotella striata-stylorum, Diploneis

suborbicularis, Nitzschia plana . Nitzschia scalaris
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(eh st i)
Navicula peregrina
[ — SRR
Achnanthes brevipes
(S TERE)

Achnanthes | l Ach hes rup 1l Actinella brasiliensis, Aulacoseira

canadensis, Caloneis bacillum, Cocconeis placentula, Cymbella amphioxys, Denticula spp.,

Diatoma tenuis, Diploneis elliptica, Diploneis spp., Epithemia adnata, Eunotia bilunaris,
Eunotia paludosa-rhomboidea, Eunotia praerupta. Eunotia soleirolii, Fragilaria capucina,
Fragilaria pinnata, Gomph i Gomph gracile, Gomph i

Gomphonema parvulum, Hantzschia amphioxys. Meridion circulare v. constrictu (M.C.C.),
Navicula cocconeiformis, Navicula mutica, Neidium ampliatum, Nitzschia palea, Pinnularia
microstauron, Pinnularia obscura, Pinnularia schroederii, Pinnularia spp., Pinnularia
subeapitata, Pinnularia viridis, Stauroneis anceps, Surirella angusta, Tabellaria
fenestrata-flocculosa
C kR ok
a  AMKHRES 1 MR (H7)

SRR & MR DB L6, Tk b SHoEEsEicEL, oW L cHRE kT 5,
AL - 1AF (IVHO0D~ I RIE)) = S0 S0 A~ vl

VRO b RS T, B A LRI SRR, BESEEO Hantzschia amphioxys.
Pinnularia appendiculata % LH5EE L TH4 B+ 4,
Al -2 (LKG) : BERR~pik

HHEHE (B A4 60%, o - JOEMM (K- Bocbf) 28 40% % o 5. RN (&
AEM) TR - HFEANER L fAA SRS E ST 5. SKRETEREERERO Navicula
menisculus B9 1 @ 5T, HIEHA AT EREHERAE O Eunotia minor. Eunotia praerupta
v. bidens 2@ 44 5. 4L AKtEHi® Eunotia serra, Pinnularia brevicostata, Pinnularia
hemiptera, WAAEM THINEHA G EBHIEEME O Eunotia praerupta #Ebi s,
A1 -39 (IH®) : 3ERT~p i

FHRPERR (KR A% 90% % Ao B o TR EVERE TR M A BB EE © Bunotia
praerupta v. bidens 7' 5L % V). Eunotia praerupta. Eunotia pectinalis, ¥ - iF 1L AKE
BTN A R RO Tabellaria fenestrata-flocculosa, Eunotia minor 3£
%o PEEIEITI Navicula mutica BIERIZIMBIY 5. o - RIEMEM (- SUKER) TIRIUKRR
TEBRIEHTERHEF O Navicula menisculus 54 L, JUHPER (k46 ClRIFHE PmBHEHEE
Hi# ) Thalassionema nitzschioides 2 INHT 5.
Al-4% (1HO) - BERL~PE

HEEESEO T RD, BLALRIMSAE LS.
A1-53 (IHD) : 0t GEERE)

- AR (- Bkl A% 40%, STIEMERE (BoRA) A% 60%% &, WRIREW., @
- WIEMHE (% - #ikEH) @ Rhopalodia gibberula 775 % 5. KM Surirella
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ovata, MHLAMEH THIRNIEMA A4 BRI B O Navicula elginensis, #f 1AM THBILE ML
% EBBARIE I © Aulacoseira canadensis, Stauroneis phoenicenteron, WKAEMEMTIZ
Amphora copulata, Nitzschia palea. FE4:E:H TIE Pinnularia borealis, Navicula mutica.
Pinnularia schroederii, Pinnularia subcapitata % & #E$IZHET 5.

b AMKHBEN 2 (H8)

BEEEH L L RO ELA S, FAEL D AWORESWEREL, WL IHRERRT 5.
A2 - 14 (NVRG~1 a FE) : ZRARI0 R~ A%

WIhORLEREEI BRSO TE], REAZRBEAEY,

A2 =24 (NH@) : SERE~ it

IR (Pokdfl) ThHOLR, BEHREIH 0% T o 5. B4R Pinnularia
appendiculata %@ 58T, Pinnularia subcapitata #PE% DA J - WFORERICIE Surirella
angusta, Surirella ovata, TAAEYHTIL Nitzschia clausii, Nitzschia palea, Nitzschia
spp. PHERICME T 5.

A2-33 (MM - G) : HAERR~ it

HEFESEOTEC LY, BEAVRBERL(AS,

A2 -4 (NG, TR : BRERR~ Pt IRZd G LR

12E AL TRIER (HoRAEH) A5 - B IEARVERIO N 2 WG A 70 ~ 85%, AT ETEM
H# 10 ~ 25% & i Do WK T2 RE M A AT 4 BRI O Aulacoseira canadensis ¢
&8 C Eunotia flexuosa, Tabellaria fenestrata-flocculosa, Eunotia praerupta, Cymbella
aspera, Eunotia praerupta v, bidens, Eunotia pectinalis %t E4bi s, - B (7%
— KEAE) Tid Rhopalodia gibberula, #UKIRTTEVRSHFERI O Navicula menisculus, FUH
P (g ) TiddbE, B BARE: @ Thalassionema nitzschioides #5H ¥ 2B 5,
c BHK#EER 1S (29)

VTR OB S EEEEA B TERV T b B (RN R CHRIENH (JokEf) o
Denticula spp.. Navicula mutica, Pinnularia schroederii, Pinnularia subcapitata #5b4"
Pl D, Maf (GSCRACHDNHERIE) it B -t (- FORSERD, PIIMER (Fok
AR, - REAEH (- B, BN GRSl b ciiEid 5. M- hitEiiC
I, Actinocyclus normanii, Cyclotella striata-stylorum, Diploneis suborbicularis,
Nitzschia plana, Nitzschia scalaris, "WEYEH Tt Navicula peregrina, W — fEHEH T2,
Achnanthes brevipes 2%l 2417z, BIAPEAE T2, Achnanthes lanceolata, Caloneis bacillum,
Diploneis elliptica, Diploneis spp.. Eunotia bilunaris. Eunotia paludosa-rhomboidea,

Fragilaria pinnata, Gomphonema minutum, Gomph parvulum, H hia amphioxys,

Navicula mutica, Neidium ampliatum, Nitzschia palea, Pinnularia microstauron, Pinnularia
obscura, Pinnularia schroederii, Pinnularia subcapitata. Pinnularia viridis, Stauroneis
anceps Bl S5,

MR (BoKR~#SCRHURIINHS) T, IR (k4:46) @ Navieula mutica, Pinnularia
spp.. Pinnularia subcapitata b3 2Bl S5,
d BIRECHREN 2 MK

BRI D TE S, b ISR, - P O - POREHD & REMER (Sokil)
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AEBONS. bk GSCHCHEh ~%%) CIRIEMED Thalassionema nitzschioides, 1
HafEf (#AK2EBE) @ Cocconeis placentula, Denticula spp., Eunotia paludosa-rhomboidea,
Eunotia pracrupta, Eunotia soleirolii. Gomph gracile, Gomph inutum, Hantzschi
amphioxys, Meridion circulare v. constrictum(M.C.C.), Navicula mutica, Tabellaria
fenestrata-flocculosa MM S 7:. A3 TBM (MICHATIMERSE) Tk, K-JEfde
Cocconeis scutellum TR (#i4k48E) @ Diploneis elliptica, Eunotia palud: -homboid.

Eunotia praerupta, Fragilaria capucina, Hantzschia amphioxys, Navicula mutica, H3F
AR (RUOCERUNIEE) Tk, EMER (AR @ Cocconeis placentula, Eunotia praerupta,
Hantzschia amphioxys., Meridion circulare v. constrictum(M.C.C.). Nitzschia palea,
Pinnularia viridis, H 398 (RUCBCRTMHRSE) Tk, ¥ - mlEMo Cocconeis scutellum,
WHAYER (38K4H) @ Actinella brasiliensis. Cocconeis placentula.. Diatoma tenuis.
Eunotia bilunaris, Hantzschia amphioxys, Tc i (HE:#ifhkd) Tit, BiEWH® Thalassionema
nitzschioides, WHAVERE (%KM 8) ©® Epithemia adnata, Eunotia paludosa-rhomboidea,

I B i

Gomphonema acuminatum, Gi gracile, I
B HOCERURIARSE) Tl B PO Cocconeis scutellum FHS L%,
e CHK -8 (HUSCRUH I )
o1 25 3 S RENTIE. wihe b LB S hiw,
f CHIK 40 74 > (IRER A o RSCRE 0TI 38)

WO R EEEEES RO TEY, WIEMEH (Bk4EM) O Achnanthes rupestoides,
Aul ira densis, Cymbella hioxys. G h parvulum, Hantzschia amphioxys.
Navicule iformis, Navicula mutica, Nitzschia palea #*b¥HIZHili s b,

g CHEMEE (10)

EEERMR R & BERALE D EAL S, FRL ) 6 ORI FEEL, SV I LI RE KT 2,
C1—14F (I bK§a3) - MESTE AT I b~ 46

1ZE A RN (BokER) A0k, I - FILKIERO S0 BRADH 65%, I - KRR HER
247 15%, BEAEEERAYY 15%, WASENRMAHS %% G5, K- kAR THILROH R
HigR M O Eunotia minor, Tabellaria fenestrata-flocculosa 7 SH T, MFHAEHO
Gomphonema parvulum, ¥CHARMEMCp~TF HiEA RGO Meridion circulare v.
constrictum, FEIE#ED Navicula confervacea & EXEbi G,

C1—2% (Il bKa2) : RUSCREAR G ~ i 4

- R (- Sk OS50SR 0%I2% D, B - HFIAYNO &6 28509 35%
EAT B, HITESHERO Shhvd, b - R (- KRR TPOKES, PURRRT
ERBEIGEHE O Fragilaria brevistriata %ML, HAKAREMEMD Amphora copulata,
Fragilaria capucina, Navicula pupula, ¥ - 4 1LkiE#® Fragilaria construens, Diploneis
elliptica, BIRBHMA LR IEBMP O Eunotia minor, Tabellaria fenestrata-flocculosa %
ENILRM S, B - PR (B - #OKERLD) @ Actinocyelus normanii, BUEVERL (k)
THNE, MPEIRBHHRRER © Thalassionema nitzschioides % K4S HBl4 5,

C1 =34 (16 k- TR0 « 40) : HLSTHE(CH A
B PR (- PUKEED oWEARIINL, #A0%LEE G D, B iR (8 - ok

ys, N mutica, Ib
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) CTIEEARRE T ERY MO Diploneis suborbicularis, WEAEHTHRIGEEEFD
Opephora marty M LBE&T 5o 4 — URERE (- SRR CEHACRE TSRS
@) Achnanthes brevipes #F% I L, FOKMS, FKRHTEHRBEEMENED Fragilaria
brevistriata A4 ¥ B0 BRI o TR - RPERE (i - {ORE R TR BT I
D Diploneis suborbicularis, W — MM (- A% © Rhopaledia gibberula, MiHHE
HiREHIE D Cyclotella striata-stylorum DN 5, HHEEH (HACEH) CTRREKFEEED
B WEHE L, Amphora copul Amphora sp.l, Navicula pupula % EHME+ 5,
Cl-4% (I aMD~®) : FHERA~rp it

FURMH (kM) O Nitzschia lanceola, ¥ — it H (i — #ORAEHD CHEARETEHR
iR @ Diploneis suborbicularis 7 ST, PSS, AARETHRERENRS
Fragilaria brevistriata #*tEb s, AIBEBEERENO Cyclotella striata-stylorum. #EX
BT E B O Achnanthes delicatula, - It (70— Ak EM) @ Rhopalodia
gibberula, AWK TERSHERAIO Achnanthes brevipes % EHMESCIMBIT 4. WIHMEH (%
KEM) TIAF AR D Diploneis elliptica, 4R YEM TG B & RN ERERD
Cocconeis placentula, HAAEYETED Amphora copulata ZHESIZHBT L.,
C1-5% (I aRi®) : BAERFC~r it

EEMRAHEAE C 2 Do HVER (BACERl) OWEAMMLE 60%% i, b - RHMER (40—
ARAHE) A% 26%, B PIETERE (HF- POKEHD 2% 15% Th Do HIEMEM (Pokd) Tk
ASEEMO S0 5 MEHM L, BRAERE, - HIDRER, B ibABEo SO ARG I3E L
Thi, HF@hGTHHEEROOMYT, SRS ERIZHBT 5. HATFEEMTIE Navicula
schroeterii, Navicula pupula, Navicula veneta. Nitzschia palea, Navicula schadei 773
F %o BEAEEE® Tt Navicula mutica, Nitzschia brevissima, Navicula Nitzschia
debilis A%, P - SFAAYE T (& o~ TRt RS ST O Achnanthes lanceolata, MR
#i? Gomphonema parvulum, ¥F1E7AMEHTIE Diploneis elliptica HMH T 5. v — HIEMEM (5
—ikAEM) TIL Diploneis ovalis. Diploneis pseudovalis. Navicula peregrina, ¥ — it
B (il — 1fOREH) TR E T B R NAE LR @ Diploneis suborbicularis MM T 5.
C1-64F (0 ak®) : HARC~ditt

HEEEI RO TE LD, BEAERBERL (RS,
D HEEAHT A S E S R B HERUBUR
a AKK
@ AMKHHEDS 1 M
AL = 13 (VREGO~ K@) + #0300~ oo g

VYRORMLEEMTEACRB ST, BEREIDTPCHATIOLTHS, LTS
FrEEh, BRThor LR END,
Al-28W (DHE) : HAERA~ it

FUKIEHE T EEBR RN © Navicula menisculus, IR M & RBHFRET O Eunotia
minor, Eunotia praerupta v. bidens H"# 5+ 52 £ b, PKIRETED G MMk BESEH
R END.
AL - 3UW (TR@) : SRAEREAC~rh fit




T EROSHT

AT, R M A B R O Eunotia praerupta v. bidens T 5. Z®
12742 Tabellaria fenestrata-flocculosa 3 L UF Eunotia minor #*ffbiL s Z 46, KEDE
HYHHRBHITEEND,

AT -4 (NME) : FERR~

H#EAZEAERB SR (A, BEOEFTTELWERLRMARES NS, G5 Lk
ThofebifEshid,

A1-54M (1MD) : HEE GEitLEr)

- TR (5 - iRk 4H) @ Rhopalodia gibberula 78 L, WFAURIEM, 7 ilAdEM, #
AGEPER, BRAEER, NIRRT RN KBNS Z LG, KA S UK
AT S LS,

@ AWK RS 2 A
A2 - 14 (VRT~ 0 a K@) : BTN 0~ A28

VRO G2 A CEEARE S AT, BROEFIIES POER LRSI R D, R
LBl THo b EEShA.

A2 - 24 (NMD) : HERR~g

MM (EAEH) THOON, BRERENYT0% LD L, BERED Pinnularia
appendiculata 7O TEE L, B REITBENS,
A2 =340 (IED - ®) @ HAERE~pi

HEATEACRIBE NG, BEOET LIS Wiz LARERE S h, B a s,
A2 - 44 (DME~ T MD) : SRt~ HE L GEEPARE)

BUGE A A A SRR TE O Aulacoseira canadensis RS TES L, KEOKET 2BIGE
HWORMA TR ENT,

b B
[OFSEIECL OBE T

HUTRACHI T ~ ORI (bR 1, EEANI LA LRI ST, MBLL B R e
Thots, HEOEHTTELVERLABRATHING,

MR R~ R R ONN (I aK8) THRMENZHEED ST, HEOEFTELVE
L ARSI NS, b RORM L )BT SEICMBIL, J - DI G- fOKEM), o
HPERE (PUKAERE), o — BHEERR (- BKEHD) OMBh S, R LZBIRTS - e vilko
HHL T A OTEES RS h b,

MO AR ORI (T ¢ ) i3, BRkOBWIZL DHMMEA M, AT S 2o
frkalhshab,

@ BHLX ARES 2 M

Bl shZ Bz b Tho, HROETTELVIRL 2R R e i b, B - Pt (i
- PUREH) oRESDTMCRBSA, BRINCRCHE L TWCTREFEL LD,
¢ CHK
M CHuPCERRRT (RISTRE AL AT e 9%)

LA S SEEEIRIE ST, BEAETTE VR LSRR TA S LR END,

@ CHIK4W071>
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VIRORBLERIIDY LT, BEOEFCELVERLARM TS -0, HAGEEN M)
fr#ELGND,
@ CHXMEE
C1 =140 (W cRG3) : RUSCIEATATI  ~ Bt

B R AR T R M A A R AT O Eunotia minor, Tabellaria fenestrata-
flocculosa H@EGHCH Y, BREBHAIRBENRS .
C1 =230 (b RZ) = RS AT b~ He e

FUKIES, FORRUTERSIRHMRE® Fragilaria brevistriata BN % {, ¥ SR LAY
TR A B B © Eunotia minor, Tabellaria fenestrata-flocculosa % &%
Nb, TILAZELL, HAKRRTE,LBIROBHATE SRS, NERNERESNBIL, W
RN ER LA EEESND,
C1 =348 (H16 I - FRI@ - a0) : #0Cy QN 0 A4 4

O - chHPERE Gl - POKERD Tk H T ERMBEEHE O Diploneis suborbicularis, #iK
B H T ERYEE D Opephora marty AL, EAEIZIEA - THARE TEREERER,
= HERR (- BRAKEA), AWRSHRIRMEIMNT 2. BARTTEORNIESIZLY, #K
EOLRANFBHLNL,
C1-4%M (1 aMD~®) : HBAERR~ it

FUEYEH (K4 @ Nitzschia lanceola, Y- PRMHE (- FUKER) THARRTER
W44 8 © Diploneis suborbicularis W@ ETAHZ L b, WBARKTEPSHEROREL 25,
C1-54 (I ak®) : AL~

RUEH (BB OS50 8L, P RN G- POk, WORTEIEH, B
EEEE, B RFUDARMERR, - SRRV SN B, BRIEL, SRLERSThH oL HEES
hao
C1-63F (1 aki®) : AT~ Pt

HEXIEAZRINE A v, ERIEL, BELAZERESNS,
(4) #BLELD
A ST AR 00~ e A

ABKHRES L X2 VDEL 2 TR -1 5248, THFR-vaBofipEFLI Y0
B L AEMES 2 CRT7 AR - e B, A28, 2R -1 BRY
FERE G UABEOB GRS TA LT iz ABEKIEN 1 M B, S X300 Tk, #Emiid
BEAR R, EEG R EFEAON, EBLTAMBEL WA LEES RS, BHXHEE 1 A
TikA AHAELIZTEXE, BORKMRES 20T, 7THFH-eafh, 298472 4H5
L, ERLARMEESNI.CHEWO S >TRVE-rY3ez/ £ K- 42 /0000
WA AL TR FFEBRA SN L., HETIRZ VP SVREL S, ThoOBETIRE
BRISHHEAE S, WEtlh L oSSR S, ik b s oy CHR L ST, LRRR
HRTHD, BRKERTEORMAELEL, Ao EASXEL SR, Bl dN Y /5K,
D+ BT THEE (3 X 7) OF#, 4 AH Av ) rrioREOSAYFTRES L,

Blb@ & iz, SUTERRRINR D S BT TR, ABK, BRETHE, 2 ) 0BRKLT A
BB FHORENGAH LERLABHTSH), CHRTREET ¥FTH=VE -y T34



T EROSHT

T2HW - Ly RO 4R 7 EEOB AL LSRN A BEARIE S R, C HIK PR
SURBIRR A S KRR TBOARARESI, HKED LANES b,
B MU SO e ~ e 3

AMKHEERE L BATRZ UARIL, T/ XW-L2 /%, N2/ XEOBRRHY V) V4R
AT 2. AMKHERE2HATES ) Eny /3BT 5 20 3 EETRIT 5. Bib
XHEES L ATl VR E Ny 23 B2 L IMOBHNGH L, 200 LRMVRE SN, B
BHWERZBITRT A - CaBPRL L, BE=VIB- sy Fe /2 E-A42 /549N
L, ®#2EBbT 5. CHIK40 71 Y TRABIE(ERENLY, T/ F¥B-L2 /% P22
BOBAYRML, LLREtTs. CORSORERTY Y LT HHH - RSN LESL,
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8 MGHERFE (AMS) 4EAHE

(1) S0 0 G alRt
A RHOBE L W

AT R EO LIRS IR T A IRt AR TH 5. CoMBTIHE LR R, AR
- HRERLG,  ABHOR LTI b B E R E R OB R o T T B,

HigsteHd, BRASHELAT< b2 Y BREI0 5CH5 (CDROM 178 1) CHIK AT, 40 7
A BT I TRINS AR > 7 & ), SR AL SO bR R ST e s AT
(BAF, M) BEIC L - TlES AR E vz

PHATIRURHE, AN, TR O M L A b3R8 30 TH 5 (CDROM 4262). iz
13, WSO RIs, RIELRRCETSORME, #2'h5, Ihooftihl, Fakisy
FHIEH AA ¥ty bERAOCHRSHNEEHHTIIZN (LT, TAA) HRARL7,

AR, - HUERLGLBURHE, RN, BB S M LAk, HL SEWo a8 30 ATHLS (CDROM
$#3). WEICHVARRL RN 280E, b eolpr Ta a8 beVwI E2ER L 20
foh, WAL TV ARG, FEEICEOMMIZE) L EA SN L MM S S LA b D0,
ko OUE) BAEGICN LA LENTE b b hv. ThOOBREHL. Bih 5 ORI R
PHEHMELHE AR, Erdy MERAOTIAAHRASRINL 720

NS, B- CHUXCIE L 22 AR TL A1CHD (CDROM f1#4). RFHIREIZ Lo Thbha iz
®, NEOBEAFRE T 5 LT EZEEORVEFFEhoclE S h A, BEo#Ei, R
JEMEE 40 LR, AR OTRERRRZE & 105 5 BRSNS (U, B, ABof
fUIlEFO ST LY T 2 HERFR AT ANMAEEHEIE R IAA ORI TV TkD O, B
YL RIBLERTE A ASHGE R RO R 2 ATV, IAA HEABUROTRAN, SISO % KL 1,
LB, IZTRIRROPT, BFARIIOWTIEZRESBESNLLD, BH5AF], M2ELTR
Wi %

B RHO M LR - R R

£AROW LMK, B CDROM 2 1 ~4 itk L7z, R x Aoz owTit, fTH
B—ofidt (ITH 2011 2012) 2#&TWTwhbd,.

Hitr, L8, ABS: - MW  FR R IREN % Gl L Tovd, ThoOMIZHA S
ENTWE A, T THARTORE, RCEHCHEE~ RO AR, FiVARORM, Rl
e~ FKEOMPOER & v KR LR TRl 228 E L7

AR CRIR P R~ SR DY~ b & U SRR £ D AL TIPS 1, £ ORI L BB
& TH I~V KG L TRA ST (ATH 201D, BFIORFIRRL TREEZT).

e, ZITHD LTSRN S & SRR ORIEME SR S L, MSORRHDN A H C X,
JEENTRT ast, Bt MEES R TR Sy R A LA TEIbR, R
Hlas, Fb MRS, RO ElLER o RBNIATHL, hboliim
e BFTMERIC DV TIRRRII LT b F 0,

SHAYSRIN S A LB OREE (CD-ROM 3 2) MEHLEIZ L 2 40T, JEREO L3RR L
WAz EZ, GHTT 2 ROREOHERR L oduEiEdS (B bhb ERIZ2vTik () FIzEa
FHERETEELoTVS,

UC AR U MU IET C BEESEFR & H ity LB R8st b ORHEMRIZoWwTiE, BILA
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MV EBFEEIT

MEFOWAEHE L0 2000 % 1 Dbk LT, fEHmA SR E 5006 2007, BIUEEGRBEMEIT
F4EGRSEY L — 7 2007, W 2010, REIZE B Shd i 2008 4 EEBHIZL TV A,
(2) LT
A H&
DARA - Erdry PEEGH - LEOREDLREE, BRACRL, BEERRETI.
@FHOEET lmol/ ¢ (IM) DEREE AIVTH 0%#A L, FeiEiET 5 (Edg. €0k E8lKT
PR S ECHIRL, Hetks s,
@HEHOBEMA LY 74 (CaC0y) EHML, R{LEE (CO) 2RESES,
@HET 1 T RLRETHET 5.
ML RERE T L CARTREL, ¥F 774 b (O RHEE¢5,
®r7774 PENRELmOA Y — FIZAy FALARTHES, FREs4 —Liciihia, Han
BT D,

B Ldfhaith, ARG - SR
DAR - Erty Fofiv, #l- TSR CRADERD B
@R 7 B (AAA © Acd Alkali Acid) JFRIC E D ARSI A (LI IR (. O kEA TRt
AT TARL, RS ED, AAA MBI BY ZRMGETIE, B Imol/ @ (IM) OHERE (HQ) £v:3,
T ETIORERES P U 4 (NaOH) AKHFIER IV, QO0IM 05 IM % T2 SIS % BT At
BEATH . Tk VIR IM B L BRI TAAAL IM RROBAIL [AaA]l L CD-ROM %2, 3
(ZRCHET B, @RUREMBE R, TRRMLEGE (COn 2RSS,
BT, AQDBERL,
c A
DAFsEHE 2 7 —4 #Hlill (Collagen Extraction) #7739 (CD-ROM f##4 12 [CEx] LMt 5). &
BEEWADASLHFA = LIZAR, 7738 E M0, 1 2SR TIh R REtE—
A—WCHEMKICRL, BIRERTIT.
@02M DAREALT b 1) AKBHEBED Ao ¥ = —ICAh, HEOHEr R hsETIRIIIL
WKEEEF B Y AKBHEERT 5. otk BRHUKTERE PEICRT. HE LR s,
BEEHELIZAR, BRT 5, ) Y BEEREOZBHICRN A EHTBIC AT 1 MOERCRLEE 1,
HMK TP 5, BRIRONEY ER0HEL, BoALIRYICERATINL, 0TITH®RL %,
AT L. WA s, oYy ERL,
O LR R S, SREERE (COn) 2RESH2,
LF, ADLIBE LRI L,
(3) sehik

g ~— A L Lz "CAMS WS (NEC M) £MHIL, "Cofti “Cile (C/0). MCime
(MCC) oMWA. BT, REEERE (NIST) 263 tshis 2 o8 (HOxl) %Rt
Betd. COBBRREAY 2 7592 FRBOME b FEBISEET 5,
(4) SEmE
A SUCH, WEEEO "CiE (CC) llEL, MR L OTHE TR (%) TELAM
Thb (CD-ROM{H# 1 ~4). AMSKEIZ L HHREME Y, 7P TAMS] EiERT 2.
B MC#U (Libby Age : yBP) i3, BEOKEDCREN—E T LEELTHES L, 195042
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8 MOERE (AMS) fEH5E

Wil (OyrBP) & LTHAZFMRTH L. FRMOWMICIL, Libby O3 (5568 ) & (A2 (Stuiver
and Polach 1977). "C AR 6 °C 12 & o TRAMHAREWIE T 2 LEN S 5. WIEL LM, WMELTY
%Vl (BEH) % CD-ROM %1~ 4R L. "CHEREBER, FLHELOT 0 FHITRR
2. i "CHEROME (1 0) & BRI "CHERAEOMERI A LB 682%THD T
ExTHT A,
C  pMC (percent Modern Carbon) (3, BUHCHICHIEI R T 2 BURIIED 'C IMEOBIATH S . pMC AV
BT AR EBVERER L, pMC A% 100 BLECC ORAMMBLITHNE & % B OB f Modem
Lt de SOML §CInEo THIET 2L Y, WIELA R MIELTWAV (%) % CDROM
[t IEE I HE N
D BEEERR LI FRABDORRS 'CIREL T lirh A BEMR L B S L by, Bka'C
B EEMEL, SFERISETHAMTHL, FEREERIL MC ERITHET 2 BEM#LLOR
FEREATHY, | EEEE (10 =682%) 2V 2MBMEE (20=9%54%) TERSNI. ¥
T OREMAT CFR, MM EBEER A 2T, BEBE YO YT A2 Ah 0D, JUCHIELTT
v, FlUFRASZG 'CHERITHL. 28, BENREIUBE 0 I AL P—yOFMzL-T
WHEhD, $ OV LAOWEIZL > TLRHRIRE L0, FROFMAIZH:-> TLEOMEE
H=Pa y AHETALENBHD, SITIE, BRI LT [ntCal0d 7~ # ~— 3 (Reimer et al 2009
FHVTBGE L7z, %512 ARSI DV TR Ui A T Marine09 7 — # ~<— A (Reimer et al. Fif##)
% Hive, Marine 100%, AR=0 O FFFI TRIERAT> oo BEEFROFHNIZIE Vith b OxCalvil BAET
U5 4 (Bronk Ramsey 2009) % L7z BEMEERIZOVTIE, WEOF—F~—2, FO¥74
U AR ERL, TOYFAIZANTAME L bIBEHE LT CDROM (1 1 ~ 4iTRL 7. B
BOEEE, "CHERICETOTHIE (calibrate) ShZ:FRMTHD T & WFRTS 2012 [ca BC/AD]
(#7212 Tcal BP)) OHTREND,

(5) Mk
A H

SO CHE, BOEEME COROM AR L LR LISRL A, WF, MBEIE#ReiHT 5.
a  HUCRERHN R~ S O R & ok L 2R 4T

WH5~ 102 MELARITE B3TAM H3TBM HOWE. HOTARNZOMFIZET 5.
ZheohTit, HOTARIRTREE Sh:,

UC SE{RIL, 5760+30vrBP (AF5) #06 5550=30yrBP (MUFH8) OMBiL %o Twh. ThLOHPTHR
F6~100flL, B (21 0) ORWATEL S LOFSV, Zhe 508 RITEHEORES DMz
ERED DD, SOBMBEEFERIZLRATEY, 5MBE ) bilv, L. X ) THICY22H
9TFARM LD, 10i5L N bHL L, 6~8LOBIMRHTL .

BAEEAE, REORRICERT AT F oV ITHDT LA EML, LiEo L) SRERFHO
IntCal0d &, HFEESUEHD Marine09 @ 2 MBI CHI L T 5, ItCal09 122 3 | o IEELIERIL, 620
ORMERKIZID & 4680 (3AE5) ~ 4351 (3F8) cal BC, Marine0d |- X 5 1 o BEEACHBRIZ IR 4301

(BUH5) ~ 307 (3B 8) cal BC Thb. MFIZIE400 FHEOMAHY, Y~ ¥ ¥ITHhIRND
FUMIFEE O 6 5 W RPN I L HUCR M SRS & L, Bl e 5 Hetidiic
LR
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OxCal v4.1.7 Bronk Ramsey (2010); r5

BB (IAM-100384)

BUE2 (1AAA-100385)

BB (1AM-100386)

SUH4 (1AMA-100387)
BES# | IntCalod

BES&H - Marine0d, merine 100%, A

BRES (1AA-100388)
BME&# | Int0alod
BESS | Harine0d,

BUHE (IAM-100389)
BER# | IntCal0d
BESEE | Nerinedd,

BT (1AM-100390)
WESE | IntCal08
BE S : Narine0o,

BEE (IMA-10039T)
BEKH | IntCalod
B4 Mar ine0d,

BUHO (1AAA-100392)
BESH | IntCalos
B : Narine0o,

EUEI0 (1AMA-100393)
BERH - IntCal0d

BESH : Mar ine09,

l

HCERAR 562030y

HCEAE - 556030y

UGEEHE : 5190:230yrBP
BEEH : InCalos

MV EBFEIT

BEE%H : Marine0d, marine 1008, AR=D|

MGEEAR ; 5210:£30yrBP
BESH : IntCal0s

BE&S - Merine0d, marine 1005 A

MCEE4E : 5200+ 30yrBP
BESH : IntCal0s

BERM :InlEineBQ‘ marine 100% AR=D

MGEEAL ﬁﬁluxsnyl B
1

——
-0
B8P

VGEEE : 5760430

marine 100% AR=0
BP

marine 100% AR=0
BP,

marine 100%, A?=G
Gt - 5550:30y7BP

marine 100% AR=0

HCHEAR ; 558030yrBP

marine 100% AR=0
UGEEAR « 5610-:30yrBP

marine 100% A

5000

1
4500

)

Calibrated date (calBC)

E1

BEREFRTF7 (AR)

3500
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8 MOHERE (AMS) %

b HESCHECHTN R B FUR A &5 M L L BB 45T

AR ~42 ML LR 16 LR, H14E, HI12TH, H1EXZORFCETS. TLh, H1ME
H12FRE, H14K, H16 LEOMTS S,

VORI, R FROBE 4 A1 5610£30vBP Th B, o) 3 413 5210=30wBP (BUF2) A5 5190=30mBP
(B 1) oo L, TR . %3 FIIREER LIRS )4 e
H L, B4 IR THRIT LV,

2HEOBOEEACIZoWTHETT S &, ImCal09 12 & 2 1 o BREIUREIE, BRizilo T 461 (3AFH4)
~3966 (1) cal BC, Marine(® 124 % 1 o BAR(CHEFRIERIZ 4001 (BUFH4) ~ 3560 (K1) cal BC
Thb, WHIZIZRIZY 00 FREDENS D, FHIEERSOMIZEHHREED M FIEEILHTHR
B34 5 B0, BRI & RGN T 5
c /bR

MRSCREACAI r 3~ P & IR 3 U & ok L 72 10 Ao R lsis 12 5 & 1L Mlek it e i
BRI, RO LT RRE AN THL,

FEL, HESEHIoWTI, BAeORYRES L EREOHEIREo TV ALY, FRRORKT
b SCHERMANI L D KSR (sl 2RI LA Ew, ZOEBELHEO oMY F—ri—
HMETHS0, SITIREROL) R 2HEMORCEERIER T2 MEGRAVUKRICERT S
YRV ITHEI LA, IntCall 2L A4 L D &t aTfetEAsiv, M5, Marine09 1245
W) W= —BROBWLEBRL VRS CRBG D, AR LD LH LVERIAL o Ty THEME
B, Thbb, HEZIALSOMIZH S HEEAT, R (AR) #E L Tl sy
LUTHD, #RE LT, Marine0d i2 & RIESERBO T2 M L3 5% 2 SN BRI IE &2
Tvae

WHORESHRAT < CARE L GHERAT, /L2088, #E LOMELED Shiv,

B hEEAiH

FHO"CHEN, EERE CD-ROMME2 E215R LA BT, MBS L CBRERET %,
a  FUTOREM (b k) 550 EL2REOFER

WH1~3, 5~8, 2~ 26 29 IO HIHRELST

YC ARG, bty 5820+30yrBP (3) A& h #T Lo 5110¢30yrBP (26) ¥ COERERT. Th
LHORT, B-BRUL - 6~8 2429 0 0HLHE PERM (21 o) TR,

[BEEIEF (1 0) (2, BBUREOCREIINS D o BEGEHYT 2P S FTORT 2L
il B5EHV 3 TEMNEGIHYT AL LGNS,

SURORIL, 1 NN, 2, 3, 6, SATUREBMEHANILY, 5, 7T
WA R, 22~24 %K, 26, 20. B0ARALL /WA T Do EEEBNIE, ST
F#FTMm S A NEC R 2 T . DRI ORI onT b, BIA T E
Zizhk LTHERASER L TvATEEYS 5, ShbIE20 TR, AMOMEIZL-T, #EY¥F—
SRR X DACK R D b EVERIAR S W 2B A B D, SNOORROSCMERD E, B
v 345 - 24.302041%, i b0 245 - 30224064% T, #EROBEESEES S HIRRF R
CY (B0
b HUCRERHW R~ e o A & 1 L LA SR04

H3FA~BM, H3FBM. HOFANMASMELABEI, 11~13 21, 25 2707 ArEndS
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MV EBFEEIT

Lhot, ThHOFTIE, H3FA~BRENTMNE 2ha,

UCAELAlIE, b iV 5330=30yrBP (21) A% kb #1 L s 506030yrBP (27) #TOBRLRT.
CORBOPTRTBE SULH 9 FARELD 21 DERINE T AoPTREG V. BRIZN25H3
FA~BEHLo6 MoMizid, B (tlo) ORBTELS LONE (, BBbhEVERMEL-T
v,

RN (o) & 4kl LTHlbds o okEYE CoRMT, B TR 21 dahRy &
R 6 SRR EE TN T 2 ERIETH D,

BEOMSI, 9ERMNER R, 12 13, 25 S TRBANTEAERA, 1 AR R
W, 21, 244, 27 ABRAELLHOE T B HEBATIO A I8 TR SR B
HATEHEA TSRO BRI B L L B ORDA. WA ZiZhf iR BT L H 5.
CHALOBRBOSPCHERIT AL, RO 2520 -26792067%, M bEEV 13 47— 3086+042%
T, WEDOEEFTEET<IHFCR kv,

o HTRRRHTIOA SO FUR A 6 11 L 2 R4

HU~128, HU~12FW, H2~17 TR H1R»oMEL8E4, 10, 15 16, 805809
wE

HCAE{RIL, 5260+30yrBP (BUFH10) 45 4800+30yrBP (3041 16) DU L koTwh, 4 L 28 Ol
15 £ 16 DIARE (£1 0) OWMTE —FL, EVEREFTH, 4 -28 15-16, 10 DIfZIZE
fREDED SN D, Rbro b FIERITECAI IR TR,

IEFREERR (1. 0) 13, 10AMCRCHMR S S B 4, 28 AWEMIHIRGL 15, 16 AR
P HEBENMYT B,

Efz, HUOCREHCHINIAED & A RO AR TH 5 1 22 ~ 14 OB 20 1, 'C 4404 482030y BP,
BEFSIEER (1 6) 473650 ~ 3587calBC MMIC 2 DOFPTR S, MCHFCIIERD & K04
L

SHOBEIL. 100 20T HRIBME, 4. 15 16 AMEMILEHA RIS, B ARIEL AN TR,
BALH® & C AR5 &, MLV 445-25302037%, DRV 16 45 - 27442039% T, HEE
Y - - R R ORI AN,

d HUCRHUHN R R~ A RORWEERE (Tb~Wakd) »5MHELARROER

Z RS Mt LB 14, 17 ~ 19 A S,

UC AR, 14 AT 5060=30vrBP, 17 % 4810+30yrBP, 18 A% 4820+30vrBP, 19 4% 4800=30vrBP T Do
4 HOMOM I TRENTRD 515,

BEEROEAEA (1 o) 12, 14 ARSCECHDNTESEL 17 ~ 19 AU D & RN T 2,

BHOMEIL 14T L RONSHE, 17 + 18 AT, 19 ASTIRERAHE 12 f3F L 2zBdk
WThd, SNHOICHMARITT S E, 1445 -2747+046%, 17 45— 27.202041%, 18 47— 2691
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OxCal v4.1.7 Bronk Ramsey (2010); r:5 Atmospheric data from Reimer et al (2009);

3146

EUFR1 [TAAA-120386)

VgsEdt : 5400+ 30y4BP
i

149
B2 [TARA-120387)| 048 #¢ - 5000+ 30yrbP P —

3185
B3 F1ARA-120388) Y.
VORI - 5450:+ 30y BP =

3168:
BUE4 [1AAA-120380) | “oseft - 5000 e ——

3168:
BUES [IARA-120390)
Mo - 5360::30y 6P

£ 30yrBP

3176

BUEG [TARA-120301) a

VCHEAL . 52502530y fBP = “é—_.
140

sy (AR 20302) o,

Hospdt - 5520+ 30yBP ==

e ?hﬁ*l?ﬂ]%)
HOSFAt - 5350:30y4BP

141
Btaiio) (fAM—lMﬂE MCEEAL ; 48110+ 30yrBP

3187
B 1) (TAM-120396

3158
B12) (1AAA-12039] — _m_
eaEqt - 6310+ 30y4BP R

3162
BUF13| (IAMA-120398) '‘CEE(L : 4920+30yrBP

CEL : 513030yrBP

3170
B4 o

3173:
BR¥H 15 (TAAA-120400) "CEE4E : 5110+30yrBP

s o] TARA 120401 - -
1CHEAR - 657030y {BP ==

3163
B 7| (TARA-120402) MCHEA, : 5100:+30yrBP

)
Berste] CIAMA- 120403} ottt - 5080+ 30yrBP

Eira

BtEa19) Meet : 47 y

1
L 20| (f H 120405) "‘CHF{E : 5100:4:30yrBP

3167
BUE21| (TAAA-120408
Mg dt - 6310:+30yBP Lzp= =

22| (1ARA-120407
Qe At - 530030y §BP ——x=3

23| (fﬁ-am | e |
Hgap e - 5420+ 30y Bl _

]

3151
ER#424) (TAM-120400) “CEE{L : 5160:30yrBP

Bezs| (TAKL HeH

B 26) (?Ai’l;mu MGEEFR ; 4740 30yrBF é: _:%
w27 (TARA-120412) 0S4t ; 4700303789 -~ A
werszs] FARATIONS] “Goree : 48d0+30yr8p N —

3206
BLFI29) (TAAA-120414)
MesEde - 5320:30y4BP

BEE30| (1AAA-120415
Mo - 5420 30y4BP

4800 4600 4400 4200 4000 3800 3600 3400
Calibrated date (calBC)

E3 BFREFRTS7 hM& - @S LEULER &R

106



MV EBFEIT

C ARBL - SRS,

BEO "C MR, BOEFERE CDROMMES LIRS - 415737z LTI & IR R HiT 5.
a HETOREE (b)) 261 L2SROER

ZokPLHELARMRL, 2, 6~8, 10~12 15~18 20~23 29 30 18 HAGME 2t

UC 4RI, S570+30yrBP (16) #°6 4810+30yrBP (10) F COMMIZBEBLRRY & kit 5. BE
BEER (10) &, SRR ED S REGICHS L, Ih RS0 E Bbtrh—HT 20t
HLubobit,

b RUSCHERCHh ~ B D FU A & o L 2B

H2R, H9FAR H9FA~BREINEIEI~5, 2704 pEshr,

UCARfIE, H O T AR 347 5450+30yrBP, H 9T A~ 28 RiH-1 5 A 5360=30yrBP, H 2Rt 4
#75000+30yrBP, 27 4% 4700+30yrBP Th D, HHEEEFR (10) 2, FHZSLZHOTAND 3,
HOFA~ B AMSCRHUNINP AT, R 4722 A 2o 4 AWM SEE, 27 A0 5 b
W IHINT S, MEEBP6E L 60D ZOMBORN L D REVEECTH L, MO L FRRC
REBUhEENE LR,
© MR B FLR A 5 4 L 2R SRR

All~128, A4E»LHE LB 2, 26028 ME STz,

MCEfUE, H 11~ 12 itk 24 A0 5160£30yrBP, H 14 it 26 A 4740430yrBP Tdh b FEERIEE
£ (1o) i 24 HHOREUIDHHEE, 26 AP0 G RS S FAMTH 5, 2412
FEBOTT R L b b RPiliv,

d RS RRNRE~ R RO EEM (Ib~Nakh) 26l ELRRORER

I b~ 0 a RS- 0R 28, I a RMH-ESRR 13, 14, 19, 25 #RsE 2 hre,

"CHfUE, FHF () 1347 492030yrBP, MR, 14 7 5140=30yeBP, 3£ 19 47 47704300 BP,
T B4 2 AW 25 41 S080+30yrBP, W 28 % 4800=30yrBP Th D, BEBTEREMR (1 o) i, 13,
14, 25 AHUCRECHINIBEIEEE. 19, 28 ATHINIARGUMY L, Ml LB BEMTHE.

e TOMORMD G ELZRBOER

EHEHUO AR L L TV a B &M L AT 9 @ "C 4E U2 1740=200BP, EAEROESER (1
o) IEARAAIGOME 2-Th D, ttBo
BRI L FIG Lve SORBHIMHO 20 5 L RS )
BRTVDl0, ¥77EImRLE (H4). &

%8, 9VEENG 1~ 3 IUOBFERIEIL T [
i3, AeERRTE < v & A BEE M IneCal0d 120 L
THAERAEERROMEHSRENI - D 20 1o
i Hs (% 2000, BLA2010 2 X). ZOHFM .
WAE M T T3 9 ol % R AEEGE L 723 ”
f CITHIETIBOEREMRBE D L FL (R HTRE [—p—

HAHa. M4 BEREERTF7 (KNREH9)

AAA 120364 R_Dae(1737,23)
0% oty

el
[T —

107



8 MOHERE (AMS) %

[

0 MORBEHEEL TS L, FdsBUaEO L TMERIEENTHE. 4, Hitérs
#i HhAERMOMN ERBOERBENET 2L, AT TIIRIATY 5 LBRR L ERBOME
HoLTsbth—-HT2b0LEoTwa,

28, Lol ) SEAMRG SRR S RENL, O LS RIHERS SIS R b 0TIk R W
w0, B & Lo BROBERE, BEEL DEHWERME L > TWATHENYS 5.

FHEOBRESHEET<T0%LEAL, (LFRFE i EOMEIEZE0 O kv,

D A
a H#as—rroRfiREoRl

ROV THRET 2. REL Aot s - ORIFRELHT 5.

Frag -k, BEHERIERMES RE - RELEFRCET 2 LD L CRlvenass £
ORI T = ATl LB TS 5 (HRko R4 2 REN b Tuhvgs, & d), W2
AT AR b, RARNCIZT T -2 EE, R - ERAAE B - BERE (CN L) ks
LEHEERE L LT Lifshs, SoTR SEOGFTF— 2335 TVE T —4 L EIEL i}
FEHELPLILT, ST 7 -2 > OREBEORT Lk L TR 2.

- AG— Y OB

EROEEAR TR THH S 7 -4 v, A@RERE LEUSEVWBERT 2 2. kEi
DBATRRELLHELHEA. HEBE LTHOLTCREDL LWL L RETZEHTED, &
Eilio7: 71 SOPTIE, MR BRSNS SONTNGIZSL D, M0, fithS A B
Lol-BEAELN, EEOIT—YrORBEEREL EREENED,

L, ARAETHLH, BEHESBHIPLEOERN Do ok %5 2 LA E AV, SHEOK
Bodreiie L MRS h S O ARDRBIZ BTy E o5, fluzike, ke shs
LoMhh, FROBAEERLLI EHL, ThEOBEHARENR Syl ity

BLEORRLKO & 5 2 HEETHEL, BI% CDROM HE4 1R LA

a9 — Ok

a:#dk bRk B

IG—FroEl

1:8%6E 2:%68 320G

1EHOPTIRES BTV L DIZ20wTiE, [1+2] LI IR LA. OB ST
12, BRORBOPIEELLE ) Ok b bR, BIERORBRLIELIZEE Shaidh
Sy, 2oL LMflEBIT v EE L.

C 3G A

a7 =4, RS FREOIR S0 A S h o7 -y OEROBE (%) LL
THEEND SETbIET] AORBTIX, RAT03% (2. 4, 31, 585A®), RATE3% (59
FAM) LkoTwsd (CD-ROM %4 ).

van Klinken id, 27—~ ELEA05% KM L %25 b ORMEIDH Y, 05~1 %D 6D 47128
ShvlEYHLELTWS (Hedges amd van Klinken 1992 van Klinken 1999) .
© BEREAE

REEAHRIT, RIS e 7 — o v ORI died D BUL S L TRLESR 0 SN TR oW &

108



MV EBFEEIT

(%) ELTEEND, FEOHHETIE, ANTIT% (0FAR), RATH% BHEAR) EkoTw
% (CD-ROM f§#4).

3T —4 Y DREEAFILER 40 BOBREI LD Z LB,

EALo> 3IHE & AV TR &P L7z (05). 27 —7>oRRiz20 T, #ik (aB) LRMR (b
H) 2L, Bk (o) ERIITAIEIILA. MG (180 LFE (280 OBTFRE-Tw
ZM1+2-al o GAEAR) 22Tk, WEIEVTEEOLL 28FELT M2-a] 12
Hof. COBE NEOIF—4YORBIL, 1-ab, 2—ab, 3-ab, 2-¢, 3-cO5H
HuzK sz,

ZOWAETIE, 71 MOBBOIEEA LA EREENZAAT 5. LI RESHEFBLE 9%LLE
DREPT, 27— Y ENEEL BN EED b Db HRAD 83%E THEND, fllid s 5 —4 » [
A1 %AKMD SN —F T, RHEEHFRSO 17% 5 SWKRITTC MBDEDE TH b,

CORRIITI Y ORBEIRT S L, AKOTF Y A ISEEER SN MFETRIKG L
RO LD (1 -a b)) LB

(AT B D A b s, M Py ——

2, WHOTT—& Y LERED L a T 3 w8 e

WERABRORE (2-c 3|5

— B R A, ke &y = e by

BTHEN, EEIKECITE |2 e

BO2-a b 3-abMEEN o |E xze
T fto TS, ® m'.ﬂ-! e
Pk SHHOMHSREERS s

OHMMERIZoVT, BB L7z nml W0 20 30 40 50 60 70 80 80

SR OFFHEET I E X TERT S a5—4 wERE (%)

. 71 SO SEOBIC L RIERE 5 35— OREFREDRE

DRWIF—FLEEITENG
DAL 2 WS pdtbid, BEFERBOR S35 — 2 bRt LTERIESTT) &, Fok
DFERL DR EMATR SN DRENH D0, CORFROBEN LIS ), 25—
DRRIEIRIE 2 3Fili§ 5 BEA L

Efd. E2C, HOBELEOSHK 6000
R & van Klinken §= & & 362 35 5500 0 o
VT AT LD 2| o 1Mem
BREAR 1%kM0LOYBE = Almp
” o 4500 &4 A Tmam
ELTRBIL 7. ABIZIERIHE & =g axiih
BEC, BREHTVREAACE @ oo ;gu ey
VBB E TR E R NG, 3500 £ 88 gl
71 AT, ABAAZ S, BEA i o
BETHD. -35.00 -30.00 -25.00 -2000 -15.00 -10.00
fb, ZORSHIH S AR 8% )

HIz#{ 2o, & DREEIILON E6 AROHMEERRE(C)ER L RBRERMIHE (5°C)



8 MOHERE (AMS) %

Wi ERIOSATEE %8N L THF
it 5&ThH5.
b AT ORERN R L
LSERL AL

71 MOBEAE [ ~VIIZES L,
BHI2a T -7 ORFREICH

"00 e & * [ Wam
L

5,900
5,700
5,500
5,300 o
o I f‘ s
- i wIViRAR
THAR BELREILT, HHE s
BRI L RRASE A 2 R
A (H6 - 7). HHMONHT B s g e =]
12, 1136k (AR 12 fRfk, B 5196 t6)
FELEI IRI0BIE (ARSM g7 g (n o) RO ('O SR ERRERRLHL (5°C)
. BEE L @), W 26 ffk (A
B 12 M0k, BEFE 14 4K, VW 22 fidk (ATE 10k BRF 1206 Th3. 4B, “CHEM sFCoM
IZRBEATRENTWAD, TR GOMAEITRELMIZh oA TE L,

FTTEEZRL L, ABROMMAHON LICRET2 2, UK LTBRA AR LA b At
b, HEASETIEATTRCARE RESR S 2 IEICHAT 5 Z LAt 5. BRI, T E T
&1 MESEVD IMBROS FARE, IMBED 47 FAFRAREERL6LVEIZS L
Earh, ABEE BEEOSIOM RN MbD b 2w b O L R% Sha,

L0 EAIIZRS & ABO 'C ML, 5600530vrBP (16 5 AH) 45 4910+30yrBP (155 AH),
89 13 -2202+031% (325 A 46 -1585+033% (16 5AH) OWMBETHL. 48, 165 AL
ABOPTHICRESIFIE: (35%) BATH 2 SITHESRET, ThikeBa, Ao 'Ce
1RAifiiE 4920£30yrBP (26 5 AR 2) FTERD, BHABOT T —4 > OREREC BRI ORE S
00, ThEABIIEHS D ETLEOBINER TR DHERICREE 2w EEL LMD,

BE® “CAEMMIL 5030£30yrBP (35 A®) A5 3490+30yrBP (25 AM). 4 7C 13 - 28662049%
(2HAM) #6-1715502% @35 AH) OEETHS,

IOBROMT, 078, B, SFARVARLEL LM SN T AR SND, 7T, 485
MBI, T35 A 08%, RESHESO%ULET, 35— ORBRIEREOBIRTH S,
BEAMHL 37— VAN 09%, KESHENURT, 37— OREIREOBRTSHS,
3HELBROPTRARCIVEREHoTE), 37— ofFREHENE, LvEELbh
Do LirL, I #Ih5s LEVIEBE D6 SARY 47 AR AT LT & SR il
BILEMEABE, INGEAOLII, AL BEODIMAREITIET S L L 6N,

ZOLIZABE BEOMIZ IR ABEAYHET 2 L RN L LOn, BEUHUERIN L R
(Bt ey b CHAE e 25 % Sl B 2 B ASTE B,

TR E o 71 O AR ORINIE, HERE LRI AT THEERNICRA SR TR,
ZORMIHY T2 "CERRILHET 2 £ 5 IS ABTR TR E BBt Ra-BF 5. SIUCHA<TBEE
OFLHREBIF L SERBERT 20T, a TRHLAL I CERE 2o ea7 -2 > ORF
REA ATV LA -RE LTELLND.

Wiz, ARORELERGCAELAENORE L > TREDMARTZ LICHE LT, AR BROR
VEEET B, R, AfoR#E - BELERELIZESC TR R BT, BT 2 &

G AL (yrBP)

110



MV EBFEEIT

ENFORMELOMELEMTRLTYS (Yoneda et al 2004), Ttz kb k, RHEEERMALH
b ARERE L 2 B CHIMIE 6 0=~ 254=16%, BEEEFR LRI iEEd TIL, RS
A EUC=— 182+10%, HEk FET 5 50=- 35160 L Vo R RT. CHICAWRERaT—F o~
DECELRE (45%) FTMATHI7 -7 OfERlTo L, S CIMIOBE 6 “C=—209:16%.
WEAEIOME §°C=-137+10%, MEERBONE §°C=-08+16% & 22720, THoOME%ERLA
Y7 7EMOTAFORMEFH LTwA. ThaeBltal, AMTREATSEO §°C ik, C3Heil
EWL L AAROME LCEESBEE E2 605, M), BROMIL, A% E LTS X 20
FHEGLEAON, Ho7—rr o diliEORE ZRESND - AR AT 5.

VL EOBAHERRAER & BRER AT 28ENC S 0, AR 71 k0P T BEEOMEHISHY
HELCELCWRWTHEEYS ), EER T ERL T L0 S5 L ELLNE,

FIT, AREABICHGEL TR CHAREFELZ (7). SRRIOBEHIDOTIRHRIZH L < i
ToHA, I ZTIREeEhmn L LT T oA ERT 5.

Y, [MHOREALE, oL Lizadl, THORENEOTHEL LSET, VoS5
ZEOTH, & LOPETFIaH+5, DO I OMRE LD FRCaH+ 20, I, HCNV
W & BV TH S,

SHIZMELT, T, I, VMORBEL S+h5REOREFLEFLRE(RTHEYOE
TS LS AR pdtbis, IMORBHCOBmE KT 22 L Tahvy, T, 18, v
WORBIZRO1E ZOE T 0G4, SEMOBBORT§"C ARV b0l & "CHEREIPRE Y
v EERT. TOIEes, TH, TH, VHOKREEEOPIZZG A REMOTRRE, 6
UC ot (BMOMIZ L 2 ) -2 <~ HROBEOHET) 12 Lo TRAY RS R b 0T, £
PROFACEIL S - LA BSWTTEEN S L Hh D,

IOEHCRAE, BRMORE. FC IR, 1H VMOBERL, f4bsBEFRFEILELT
BYH, B SR LEON TERENSL Z EFEL 6L,

L4, DI TEREL TV RRGERGHEILIE AMS BB X AHTHD A8, +oriERE TV ITHEEDT
Hho & OBERREOLOIE, ERMTIHC L SMERREHVIRETHS,
¢ IO N oER

EABOUCHE, FhUzT{ MIEFLL CD-ROM %4, BUEFERDY 5 7£E8 - 915K L,
LUF, T & VORI Z & 1 AFoEf el 5.

« BB 10

H3TFB-ChiZulek L, MAtisd HHCCRHCHI R4 S 6% (0H C~filf TRA. #faX
7)) 1SS S ha, 13HMEFEL, I BANS 42 M4 46 9~60. 68 T2~74 B~ TBIARD
12 itk BRASB S AHO L EETHS.

ABED "C AL, 5500=30yrBP (74 5 AH) 25 5350+30vrBP (42 9 AH) ORI BBURRY &
{Hbhs, BOEFN (1 0) 12, WbV 74 5 AHA5 4452 ~ 4370cal BC O 2 DOME0E, &b T
L 425 AHrht 4314 ~ 4075cal BC ORIZ 5 DR TR 25,

ABD 5 1C 1, —21924056% (T35 AM) 45 —1661+050% (68 FAH) ORMTHE.

BB 58 AFHE, ABEL B ANECHT L v 3060+30yrBP k9 MCAER R LA T 6"C1-2501
+023%T, AR E D BRIk,

« B8 A o 100

i1



8 MOERE (AMS) fEH5E

H3TARERLE L, St dh SHOCrCIESE (RT3 a ~ bAHT, RBIITE
T b AGHT) ISRt ohs, W0EEFRL, 5 HAMATI6 20, 28 46 48 61, 61, 67, TLSAH
@9k, BEY 7 FARO 1 HkTHL,

ABO MC AL, bV 165 AT 5600£30yrBP, b # Ly 20 5 AT 4970:30yrBP T B
0 FABORIZH L1 715 AFHiE 5210:30yrBP T, AB 9 BEOHT 20 5 ARIRL - TH L v BE
R (1 a) 1 bt 16 5 AT 4460 ~ 4360cal BC OMIC 2 o0MH, & L5 Ly 20 5 A8 36
~ 3708cal BC @@, 2% HI<# Lv» 715 AF47 4011 ~ 3977cal BC DI 2 20 EH TR S5

ABED §YC 12, -2173+053% (67 SFAMH) #5 —1585:033% (16 FAHR) OEMTHS.

BEEO 47 AL, ABEL DA 0 # L 4510530yrBP £V MCERFR LA, i, 6"C 1 -2250
+028% T, ABEL D v,

- gAY

H37REduis L, b8 S MOl Rl PRt N8 b 0T ICRE-SV k.
BWETBL, HHAMNL, 11~14, 18 19, 32 36, 38, 41, 635 AR 12k BII6, 34,
35, 37, 39, 43, 49, 50, 52, 55, 62, 66, 70, 5 HAFD 4 HETHS,

AR MCERIL, 5200+30mBP (32 AR 205 4930+30yrBP (38 HAH) ORIz EBthED %
(LMD, BEFR (1 0) 2 b0 32 5 AHA 4225 ~ 4000cal BC DI 5 >R, b %
L 38 5 AfH4* 3712 ~ 3656cal BC DRI TR S5,

ABFO 6 VC ik, - 2202+031% (3295 A%) A6 - 18013038% (18 %A% OMEHTHD.

B#® “C L, 5030£30yrBP (4355 A #*5 3510£30vrBP (555 AH) OEHT, ABRL h#L
VboNF, T69C 1, —2831:047% (70 5AR) 5 -17152022% (435 AR) ORHET,
AR E DR Lo { v,

- HE AV

HOMELE L, Httsh o MmO Rl TR~y % 130 o ROHT) 1sfim
oAb, 2BEARL, I HARNT~9, 15 21 BHAR 65AH]. @2, 2. BHEARD
10k, BRA2~5, 10, 22, 24, 27, 0, 31, 51, 565AHO 12EETHS,

ABEO "C IR, 5200=30yrBP (21, 20 AH) A6 4910£30yrBP (165 A% MM BB TR
D BHhhb, MIEF (10) 11 BbiEv21, 205 AEH74227 ~ 4046cal BC Dl 4 2O,
% $ L2 15 5 A B¢ 3697 ~ 3656cal BC ORI TR S5,

AR VC i, -2107+035% (9BAR) 25 - 1672+028% (0 5AH) OWATHS.

B#® "CAE(LIL, 4980=30yrBP (27 5 AH) 25 349030yrBP (25 AH) OMPT, ABRLBL
Vb oHH, 2 59C 1, —28662049% (25 AE) 25 -20182044% (27 H5AR) oREHET,
ABLDECL OIS,

d AHOECERIES, BRI

I TIRAROREHIEE L THHETTI.

1 E DO AR OGECHA BT 5. &4 BT 2HCAROERHAIIR L THL. LELE
OB THAIE LOAROEMRMIL, T D THOHIH L.

I, DML I, VIO AR ORI TS 2 S 2 b0, K& {Riuddn h DFEEid s,

I & VIO AR OERAEI, B2 20005 <, FUREIRTE v,

ZhHAED S UC % ) OBERERLTED, BRI Lo THEIE 2 HOR L 28 a0y e 5]

112



MV EBFEEIT

Rt D, ST ik, B Lo Tl - —DROEBOKE 2HWAL D, FROFERITE
MRRT kL, ARED 2% )R RT B LTWa S LR 5. #REUICET 5 AR
DERMOERO—ENFZ b LELLNS,

6C H -2 ~ - % BEL T EKIE, W) TR ROBEVh SV L RS RS 2, ThibE
S L TR AT S L) b B 60EA, AMS 2L 5 6 °C 128 (M IERE S £ % (B
batn, RENLBRIHIEL S,

AR ORMIE G LT, M BORRIC L - TEHERE LOMRSHAR IR Twa. 1
Wiz s WO T—HEHT 2 LR 5545 BB LEMHCRXp ol r & 1 Ao ToREBSH
ABITVA, ZhEOERRRECHTT 2 MRORHIET 2 “CHERIE, LhoMwr st
BRI O MR A T BB OB (1R e RS R 14 AU v — 7 2007, Ak
2007, /)R 2008, BTH 2000, . 2010) 2k o THEEL, T THESKAAROERMENET L,
HHCEHSS THNAEAH C3C BBCH S TR H CRU SR FREST, MRS EN I, VIR
TRADGH-BIR, HIXECOEREMEELLELONE,

e M

71 EEO AR, HEECESCT IR VEIZRG ShTE D, BEoERiiEsthl o
MRS B LR $70 ML LHD 6 %A 615 EFO B FRE LOME-ST L REOE
REOMEL BB LEET 200 o Ta. LiL, JhiEd TTLERNLERNTHAY, LY
BAMICENTL L, SROERMOZRCEN TOREN A2 ) BH oMb,

ABOFMEOERIZoWTE, $¥37 -7 ORFREOMBESHT L8N HE. ZITHD
T4 ENEE LTSI LT 2BICTY, EREORHETo7%, SORGIRSEORE T
HOWHEKS (RAD ETRABEELGRD, LAL, O/NIEE EOEREMTHAERVTS
D, Hx ORBOMHIZ RN ORI B LN,

REMREFRVEEROhLAROBRRLTRHT 42T #RM0ERTHLBIHAILZE
ACERe L L, WY == ROMES &, SEOF— ¥ TIEHaHE T & &Iz i
ARENTED, KE BREEFELLE EOBE RO 605,

(6) #i%

AMTEIEP G ok LA B LB, AR - NG, ABOmERREE] cEkon. Lk
DY, HHREOMLESURREO EFMECH BRI EANTHD Y, RROMEL VIS
FEATHE ARYSHA ORIV TEREN LRI RO L LENH L EEZ LN D,

(RIS - )
Elliba
Bronk Ramsey C. (2009) Bayesian analysis of radiocarbon dates, Radiocarbon 51(1). 337 - 360
RS (2010) WAL SFRIIHRD MO — WO WRAE & Lol —, TR 22 AP RRI R AT & - A0
B (B) MY it AFHME 91RO ML I, 79 - 90
Hedges. REM. and van Klinken, G.J. (1992} A review of current approaches in the pretreatment of bone for radiocarbon dating
by AMS, Radiocarban 30 (3) , 279 -291
A (2007) MO OB RO BT R 137, 89— 18
AR (2008) RMCES  BRMLEBNIERR, 74 - ToE—Tay

113



8 MOHERE (AMS) %

114

Cal v4.1

Z8

s Bamsay

010) 66

dala from Eelmer et al (2008);

B

1

1

1

2

3

3

A

AR
A
=N g
g
A
e
HCHELT

s
CHELT

i A

D& A%

s 4
O
e el
O
B A
el
“CHEfT
B8
HCEE L

B A
CIFE
D48 A
-5 AR
‘CHEfR
R AR

S PN

59 A
CHEH

el
O 1L

B A
el
A
e .
DR A&

AR
2% A

el

AR AR
b A

68

B ES

CHEAE -

MCEELE -
B A

CAELL -

CEFAL -
CARAE ¢

2p%
MCEEAL -

MOEFE4E -

CaEft -

CIEE -

[MCEE1R

CIAAA-121160)
MO

52|

C1ARA-121161)
C1AAA-121162)
CIAA-121163)

CIAAA-121164)

(4

(IA4A-121166)
: 50p0-+30yrBP

(IAMA-121167)
: 51p0=30yrBP

C(IAAA-121168)
“CHEfE

48|
<L
a
: 81
€1
: B1
4
504

a
- 49

4!
- 49

4]
«
: 62|
<

a
«
: 51
1 ¢
: 50
2 (
49

«
49

(1

ALA-121165)

50130y rBP

po-30yrep
AAA-121168))
LAA-121170)
BO-+30yrBP
JAA-1211713)
#1030y rBP
AAA-121172)
50+ 30y

JAA-121173))
b0 =+ 30yrBP
LAA-121174)
§0=+30yrBF

{AA-121176)
#0:+30yrBP
LAA-121177)
0:+30yrBP
AAA-121178)
j0-:30yrBP
LAA-121179)
b0 =+ 30y rBP

AAA-121180)

AAA-121181)
LAA-121182)
PO 30yrBP
AAA-121183]
jO==30yrBP

AAA-121184)
PO+ 30yrBP

AAA-121185)
B0+ 30yrBP

LAA-121186))

(L

“CHEFR : 52|

«

a
41
52|
«
51
€
«
a6
€
504

<

AAA-121187)
PO 30yrBP
AAA-121188)

AAA-121188)
JAA-121180)
po==30yrBP
LAA-121181)
B0 30y rBF
JAA-121182)
JAA-121193)
pO-+30yrBP
JAA-121184)
pO =+ 30yrBP

{AA-121195))

HOEEE ¢

MCEELE -

HCEEST

MOEELE -

HCAR{E -

HCIEFE -

CEE 4L : 349030y rBP
CEE4E : 4180 30yrBP
GEEHE : 4030 30yrBP
GAEfE © 236|030y rBP

“CHE 4L : 4580 30y rBP

B

o

165 A/ (IAAA-121178)

382030y rBH

4410:+-30yrBR|  — Aol

T
o
oy
A
&
=

3520+ 30yrBR

3860+ 30yrBA

4550::30yrBA—A—da 1

MCEELE

[5600+ 30y r

1

00

4000 3500 3060

Calibrated dats (calBC)

8 EEREERTZ7 (1 ~37BAR)




MV BB

xCal a1 7 Bronk Ramsey (2010% 5 1a from Reimer el al (2000
385 AR [1AAA-121195) M

HCHELE ¢ =
399 AR [TAAA-121180) “CHE{ : 4100:30yrEP 1_4._.
418 AR [IAMA-121198) il

HCEFEAE - 5130 30yr P ==

4298 A [TAAA-12119D) . dlaa |
MGEEE - B350£30yrHP  Somem

438 AR [1AMA-12120D) aa
TCAELR H ——
ok A4BAR ([ARA-121201) GLEfe - B
s 455 AR (|AMA-121202) “CaEtR
B e AR (|AM-121203) CEESE -

478 AR [1AAA-121208) “CERFY : [4510::30yrEP ANAER |

".‘_.ﬂ 485 AW (|AAA-121205) '“C4E{t : 5530 30yrBA
499 AR [IAAA-12120B) '“CHE4L : 4270+ 30yrHP é —
504 AR [IAAA-12120)) “CHE{L H

519 AR [IAAA-12120B) “CHEfR : 4280 x30yrHP

528 AR [IAAA-12120D) “CEEFE : 4070 30yrHP 44
558 AR [IAM-121210) “CEREfE - 3510430y rEP 4.
SERAR [IMA-12121]) “CEEFE - o N
58 AR [IAM-12121Q) “CIF{R : 3960:£30yrHP e
. S0 AR (|AMA-121213) “C4EfE : 5570-:30yrBR

608 AR [1AAA-12121f8)
“CsEit - bagow3oyrge 4=

6168 A [IAAA-121215) 4,
L P =

629 A M [IAAA-12121F) "CHF{R : 3740:30yrHP s
GIW AR [IAAA-12121])
O H

648 AR KIAM-12121B)
TSCHER : 5250+ 30yrHP &

G55 AW [TAAA-12121P) “CEE{L H R

678 AR [IAAA-12122D)
lCere - 2oodoyrdp Lo

| As  eBE AR (|AAA-121221) VCHEFC : 5480 30yrBA

709 A/ [TAAA-12122P) “CHE{E - 3890+ 30yrHP .

7@ AR [1AAA-121220) _!_
HCHE{L - 5210::30yrBP - -

725 A [1AAA-1212208) A
UCHE{R - BA00+=30yrHP =20

FIBAR [IAAA-12122B) Ap

ceEde =5
ra.. T4m AR (|AAA-121226] CHESE -
T5E AR [IAAA-12122]) “CEEHE : H 42&;

B 1768 AR (|AAA-121228) “CAEft : 5400::30yrBR

TTR AR (JAAA-121229) “CHEL :

789 A # (|AAA-121230) “C4E4€ . 5500 30yr bR

OO0 a500 4000 3500 3000 2500 2000 1506

Calibrated date (calBC)

E9 BFREFRTZ7 (38~78 BAR)

i15



8 MOHERE (AMS) %

BRI 1 MY v — 7 (2007) 3 MAHER IR (3 AIDNBREE ] RBTAIL, BEIEASR
UM RS 298304

BTE— (2009) WALLZ 3501 BHETRHAO MO SRITDUVT , B4 BHERBISE & HATIERIE S ¥ Y & AT, B 2T
SHATRIAT . 0408

BTFIS— (2011) AMTEUROBE A SabH S AT {LRMB B X (L IR S TR 14 110

BTEHE— (2012) /v LSO EUE -C SR SV o 7 0 05T -, 2B AT TR LS (B A BT, 42
ELHPWR 15, 926

RAKI (2009) HARSAERHBORE M ERP 0 A LHERRORER, SAMROTEL ] HELILORRT, MR,
252%

Reimer, PJ. et al. (2009) IntCal09 and Marine09 radiocarbon age calibration curves. 050000 years cal BP. Radiocarbon 51 (1)
1111150

AR (2010) SIEMHRE HASBUR - Bt b~ 85 BN E H AR S 0 AT () SR
R, 8550

Stuiver M. and Polach H.A. (1977) Discussion: Reporting of “C data. Radiocarbon 19 (3) , 355363

van Klinken, G.]. (1999) Bone collagen quality indicatars for palacodietary and radi Journal of
Archoeological Scienee, 26, 687685

Yoneda, M. et al. (2004) Isotopic evidence of inland-water fishing by a Jomon population excavated from the Boji site, Nagano,
Japan, Journal of Archaeological Science, 31, 97.107

®5 FREOEA - WAL

L3 £ ANE wANE TR 1T ]
n «
“CE: 1740220080 15200430~ 4810+ 30y3P (AR}
LES cal BC Foy !
BERR
o~ Mal Mo Mo
mxsEnE 50802 30-~4810£300EP [ 1og0 = soneam Bt 1g) 510 00~47702306P 2 ~adedl o (AM).
R~ XD L 8 ey T EFARTER
Amaan 3942 ~3536cal BC 3884 ~3520zal BC o
o 5210:£90~4830:£ 30,88 AR)
e okt PR 100 20r0e )
i 740 308P i
EROHEM 4461 ~3985cal BC R 49005 30,8 (BRA1S) (g ot 4225~ 3656<al BC(AR)
BLE 48 (Maring) le225~3847cal BC 4033~ 9385cal BG 4205 ~1775eal
EEAREIM
oan:
ot 15600230 ~4870-£30,4GP(AB)
[P 1. Lol e st “om: o000 30map )
N rs
(FR-RAD Ws—astica 80 EEs AT BESR [4460~97082al BC(AI)
: 4230 60 3111
14301 ~394Tcel B0 FLIN e
5500:+ 10~5350:£ 30y 3P (AR
- ot “omit: 5500+ 30~3980::308P (S H£)
i E
ANTORR 020781 10230700 i P it
- 4720~3811cal BC (4447 ~3536cai BC \g4s2~. BCISE)

)
) FRAZSEANHIRNORX (AF) &) (BF) OEERLL. REFRZ IcHSRRETSEE,

116



MV EBFEEIT

O WG HA AT LR OB

Loz

ELTHANIRIZATTET /AT R TS, SOCHUEI OB L SRS L R S, i
Fon, ERERE LU LA

SITE CHLHOERM, ERANAR BRELES LU ERCIOWT, RESMT EHERL,
PO, FEEHVR ORI AN, BRI & D RMN G, AT IR & B AR TR
OB S L XBIHT R, BB L AR OV TR L 2o
(1) SRRk

FHTRLEHE, SRR CEIM P~ S DL 1 A, RUCE AR R~ OB R ANAEE 2, M
JR AT R OB L8 7 A SOOI~ OB L3 10 0, SR MTHS (E1).
@A b, 54 No 3 WA L 44T, No. 4 (bl s BafBof 2 AFticow Tl L.

®£1 BHEHHLZIORR

T 7 TR WE
£r [T T 5 T3 FreT N
Al [ TT= Thi 13

A Ml () ot L]

' 58 (KR MuC-MATHS | wie-ae

o S (#0) LESEY BTN

[T R T RER 208 -

RN : WA,

L i) o - wBR
A T1T] CLTY
il A9 | 68 woani
au CLTTY [T
i (LI E=TY ne [ITZEy
Paiki LELES

| MMER-RE |
[IEie1]
[T

T BOER ]
TR TTWE T )
[1XT3

8| WEYR, mE% | mEcEsE
Iy T L]
[Ty

Vil U W
[T ne L
o] ne (17T ]

[Ty M e
T3 8

IRz, KOS ER<L70RN L -8B ORI EIATE T o7 EOfk, MEHTR
F MR M L TR L 7, W TR L OB 7 1 v A (#1000, #2000, #44000) & VTR
S8 0um Wikl b2, FHEEAL, REEFTRLE B0 ICRRRRMENRE LT XA
AT o oo XBPHT & 1T 2RI (2, PRECRERRAS 7 4 0 2 (#1000, #2000, #4000) & FVTIE &S
10 m Wil e L 2o, ROEEARGA S AV TR EOBR L 1T 22,

%B, RIS TIR, FRROERESIBOTTFHIHA AL ELAVTH I Mo 12tk L
2HLT, S 1 oofECEUTLASMES ) 7 4 (KBr) #SCHA, MET VAL AVTHT T
DIFEREIE L 2ce MGEIE, 7 — ) TESREIERGRAMDERIER (HASDE (%) BFT/IR4I0, IRT3016) %
RTEBEC L D RARINA RS Pl Lz

F, XEOH TR, TAAF—FEEXRTREE (B L 2R TR 2 A TR &
W BBBLUMEL, ERMETHREE (HEETHXSHE JSMB00LY) 2L 2 REETROM
BB LR 2 A N F— SO XS HTRIR (IF JED-2200) 12 & %5tk « B4 2172 220 5
T, RE (C) +&bETRLA,

117



9 EEEE - BN LRORIGHT

(2) Wi xogn
A BHRFOBEE L USRS
BoFie, AMTRESHIMEL R - gt &2 EROFRABRRUEL ZOBE

B R ORBE 2R O WTIRE, MR i il
Boda ot AR L 5wl EE frne Eorid INTRE
TR & 5 B THR OIS £ UK ST ! Sees] aai
R 2 285413 | 36211
DR 4 3 171055 | 42,0348
28, HHREORMES OFSEIA A2 FvET 1 1633.41 | 48,8327
12, fEWATERSE (%R), WA (Wavenumber 5 1454.06 | a7, 1946
(™) B AHF=) &, BART LEIL —<F ] 1351.86 | 50.8030 |  Oedw
AALTHY, BWIARY b AAzH LB D 7 1270. 86 46, 3336 -
_ s 1218.79 | 47.5362 | dsvis
HARR AR (#2). § e Samis
HEBOFRIER A LD, 10 727.03 | 75.3890
£3 EHHOXBMIER (816 :%)
EXNE TS [ [T EREL(ZII0 [ ) AL, | Sio, | 0 | coo [ Tio, | W Total |
'+ | s P pT ] - - T ewlax|om] - [z |0
P L% . - 3 ; - lo = 1342 7045 | 1o
Tom | wa S e
o i 08| o 5 100,
o |sis ) P e 014 | 0.03] 0, ) ~ o8 o |z | oes] mo]
h AT oo 58,10 | 0.05 | - X 12 0.1 - | 1as ] as61 | 10001
Y 2 ) 42,18 - o] o 73] 0.29 | o 0,00 | 249 | 48.05 | 100.00
o () 1 i 45,40 | 0,07 = 0.12] 266 0,12 ] 1,00 024|230 | 4808 | 100.00
1| T e | 2 WERRT 49,58 | 0,00 | 0,45 | .80 | 36,11 | 340 | 017 | 0.05 [0.76 | .60 | smw
P ) R 1 ] 0.0 041 ] 276 ] 0,46 | tos | 0. | Ge0 | 6150 | don.00
s Ton & p i ARE || ne S0 [ o [ o | 019 | ws | sue | oo
) 4| 0,10 710 1.ea | 087 ) .00 [ 100.00 |
7 T Al I = 0. 48 0.13 k2 [1 100, 00 |
K| s Al IR R TR 0 7,00 | ¥ [ 168 1000 |
CENCT] o ] o = 215 [0
] st Mk c2hE o, 436 | 2 [ 0.3 .99 |
<2 [ an [ §-] = i 100
e i i L] 3 = 000 128 1. 002 |2 0,35 | 1,96 | 40, 100, 0
<5M 0,08 = - 3 = le = 1 -
il Kl L ] walow] - ol iolealonloalinlaelme
1 2726 (L] 1 b 499 | 0.26 [0.55 | 341 | 2695|128 | 0.29 | 0,60 | 0.8 | 19.56 | 100.00
) i ] ] ] 0.0 251 |t ] oo | 17| 0m 33 | 100,00
s | T i 1 AT waz | wan | - | 40| 1808 | 0w |63 | ost 6.6 80| oo
5 |55 P 1 ol .73 | 0.59 | - | 048] 799|009 108] - | 162 3n.66 | 1001 |
2 <IN 40.36 | 110 = 1.9 ] 19,08 | 0.4 | 063 ] 0,24 1233 | .02 | 100.00

[53# No.1 (3206 4]

ZOEHMIZ, 2ROMY D52 A0E) OMTHS (CD-ROM B 1-1).

KRBT, BTSN L D b A — VORIl (Nab6~8) O—HA MBS (HR8-3),
WAL, WoHEa B, WA cl MCH S D (B3 -1a 1b). HREE cl MIEAHOMERT, AT
FROMEZ X 5 L MEOW B OB LRk £ U—# 34 ZHRN 7 HBOH ST 5. BHED
R, R LTkt WIRARAYR T & o3RRS a0 me S . ZAEE
AT ORI S D BRHEROMTELE 10 ~ 154m T, HETILENS > T Do B cl Mo X85
HiCIZREALSk (FeOn) AT4T72% Biiliah (%3), MLk X ARG TH -7z /90 FREFA R
TR HFTHE. B, B cl BPORERTOXBAHTIL, Bkl (Fels) 4¢7045% Bl Shrz
(#3)o %b. HAREZHMLOMBTRATIE, hoORBOREIZEES Ldrofodf, 77 L3O
(TAVE A7 2745%E) OUBOTREIER N5 LD ETH-7 (CD-ROM IZRAIHIT) .

118



MV EBFEEIT

[4H#7 No.2 (3158 skdrARME S« 4hm)]

ORI, BERoRE D kEERCTHS (CDROM KM 1-2).

RORBRTIE, FITRTHIZL D LA — OB (N6~8) AR ESIL (K 84)., il
OWPIREIL, Kakl, BRSO LITHDE ¥Bc MBI QMY %S (B 322 2b). BB
ol RIZABHOBWERT, REEHEOBEIZ L5 EMIEORVRORT 3 LU TRBREOR 5
BWAET B TR, BRI 2 MIZAEHOBERT, HIEEORY S RO T I B
%o Wl cl MO X BT CIRMILE (Fe0) A15600% B Eh (83), MMEKIZL 2B TH 2,
28 TREFANAF A TRAR AT ThHE, BB, 2 MPOKEE A X TRILS 1 % (SO
L% R s R (£3), HERTTHo7,

[4P#1 No.3 (3157 MEMARBERER © I & 4i) ]

Z AN, Y L UMERE G0N ) AR THS (CD-ROM i 134, 3b).

SHT B & CWE O K ERIEE T, AMTESIZE D oS d — VORI (N6 ~8) AEZ S
(A1 856). MiiOdBMiEIE, AR akl, EBcl i~ 32545 ([ 33a 3b). SHEOEBHE
L, AWral, BBcl M~ 3Rrohs, LB, WHOWRE2BE 3MOMIZIEEMASH), MHEL
Tved (AR 34 4b) o

WEIOBRE ol Kl EHOBEEP 25, B 2 MIRAEHORENT, KEEHOBESN- L
LHEEE R HEORIRS 1 TRORT DR RHIHIET 5. TR, BB ST, KXo,
234 FRPRARDR FAMUMAET B W 2 Mo XA CIAMEbsk (FeeOn) #95068%, [FIHRIZ 3 K
TIAMRILK (FeOs) #°4402% M S i (#3), MUK LAFRBETH T, /8 TREFIRFI2 S
TRRHITH D,

SO cl Kix, ENOBOEPEED, BB 2 MIZTENOREHT, KAETROBEIZLS
LHUEEOR RO TIRE L URROB AR PEIIRIET B R BRI 3 M RERNE
BT, MEEOW RS 0 TRORTAMICEET 5, BB Mo XBHTTIRRMES (FeOn) ¢
4805%. A c3 RECIEMMESL (FexOn) 5 3561% Mt S (%3), MBI L HHBRTH- 70 190
TREFTRFE A TRACH T TH S,

[4H# No.4 (1882 #EdRE2 : SHE) ]

ZOEREEE, ML SR TV RGYHEE D), FOROBSAEED THE (CDROM B
14a, 4b) >

Hiaips L RO RTTRBN TR, FIPEITIZE D YL id — Vol (N6 ~8) AR
nf: (B 9-12). AEEOBREmGE, ERcl MELF 22525 (il 41a 1b), Rafodk
WL, Bt aRBE @B cl B b%s (HERE42a 2b).

AT, Bl MILEHOBERT, —BIKIIGELTyvd. B 2 METEHO RGN T,
BAEFROBMBNC & 2 L HUEOR RO TRE L URRONTFARLPEIME T 5. B 2 Mo
XS TIIAE (Feln) 2°4808% Mith & (3), BHESIC L HHATH ol /4 TREFTHT
23 TR H ST B,

HUEFTIE, B ol PR R HOBERN T, T HROBRICL S EREORVRFIEENT
Wiy, &8, BEROABRTIRBET LI = A (ALO) PRYEY 1% (SI0) #EL{&ThTS
h (#3), KEMLELLND.

[4r#i No.5 (2716 2% < 4HE)]

i19



9 EEEE - BN LRORIGHT

Z oL, MG EhTw AR RERD, Tofoid R nieR) ThD
(CDROM I 15).

FERPRTIE, FATETRZLD Yoo M6~8) AFRANL (B9, &b,
O No 9 R0 TAROWIAKE . HoRBAYEL Tvd EHITE ML, BT REHE
it Ml B L2545 (HI 43a 3b) . Hiltcl iz, PLEHOWOETSHS. BN 2
AR OREMT, KNETROMEIC L 5 L RO/ 7 L URROR 728 ]
A Do BB 2 MO X CIE S (FeDs) #05150% Ml 2 (%3), MLskic L2 MG TH-
foo 2 FRERTRFIRAAL THRAH T THD,

[#7 No.6 (2718 ##-£35 @ 4]

ZOEHEERE, SEIHREEED ChH (CDROM E16).

FRIPR TIE, FISPEIFIZE D 2o F— ORI (N6~ 8) AFERES L (R 94). MR
i, Bl BB Ao 2s (MR 44a 4b). BB cl HiZ, EVOBMETHL, BR 2
R TEIIOREM T, KT TROME X5 L WEOWVEIRO A 7iRE & RARORFA#I
FEL, —HERRIBT b Gte. L2 MO XM Tl b8k (Fen) 4% 3000% Bl Sh (#3), Ab(kak
12 2B TH o720 23 TREFTRTILAA TRV H 7 Thie &b, BE 2 EFOARRTT
IZMLR% (FeOs) #°5188% Mt S s (#3).

[57H7 No.7 (2717 ih-tds @ i)

COWRERHE, SRR THEAL KMl IL-BOHIERAETS (CD-ROM H 17).

HEEBRETIE, FAEATIL DLt — OB (N6~8) FFEZINA (HIRKS). M
Wiliid, Btafl, Bl BBLF2MPS%S5 (BlS1a lb). @lcl Mid, LAEWLB0E
T, RHETROBEIC LD LWEORCERORINE k73 TRORTHBO \HHET 5. B c2 i
12, TEHOBENT, WEOH OIS 2130 TROBFSEICRIET 5, B8 2 HOXHT
HCIZRER (FeOn A95166% M2 h (#3), BYESIC LA WBOTHo . /34 TRETTRTFII¢
4 FIRASH T Th B,

[5#47 No.8 (3124 ld-t83 ¢ yhil)]

ZoRtiNE, SEINEER) THL (CDROM EH 18).

RO TIE, FAPAIIZED TR F = VORI N6~ 8) IFER SN (HHL96). iR
Wi, Wotal, ®Bcl MBL 2Ny 645 (R 520 2b), Eicl id, LEWOMEET
Hb. B2 RL, CAREHOBBNT, KHBETROBEN LD EHEOR RO TIRB LT
HARORTAMAES B0 B 2 RE 7§ 1 TARBETHREH0 XIHT TIIMLRk (FeOn) 49 3494% Bl S
(#3), BbPc X AHRBTH o, 1 TREFTHF L TR H 7 TH S,

[47 No.9 (1888 f+af-t8% (%39 - W]

SOl ERLHARDS SRR THE (CD-ROM [ 19).

HKEMFB T, R LD P — ORIl M6~8) AR N (9T, Wil
£hDE, EROERBOLOMNE L B5%2 (M 53 3b).

[5747 Nol0 (1894 iefaf 123 (409%) : Pl ]

ZOTBEDE, BELCEAROS LAEOMEWTSHL (CD-ROM HE 110).

RAM A TIE, FISPETIZ L DSt = VORI Na6~8) AFB AN (W 98). Wi
a5k, FEWHOBBOOR clH L EHOBOONE 2ZMAS %D (MK 54a ). 113 cl K,

120



MV EBFEEIT

SO TROWMEH & 5 L MO IRORARE 22033 THROBTABE IZBAET 5. 1145 ol Mo/t
A TR T A0 XEOHF TR (FeO) 2°283% RIS (£3), MR- HE0LTH-12.
2 TREFRTHF A TRA T THS,

(4447 Noll (1891 #f+aft%dn (3=F27) @ Mili)]

BT, RO DRARN S L RAORERTHS (CDROM K 211).

EEMHAE T, FVPEPIRIZL D Y d — OBl (o6~8) AHRENL (KK 99). Wi
EAhD L, EUORBEOME M, POREHOBERLHOMNE 2H, ENOEBOOMT 3 M
543 (I 61la 1b). HHF c2 it REHEFROMEIZ LD L RREOBCRE VLIS L5, 4
2 MOXBAH TIAMALY 1% (S0 A9 243% B3 h (#3), BIRL WL THo 12
[4P#T Nol2 (1895 #1283 (F8%) : i)

ZoLHEHDE, BN ROrALLEBEAT, KROLVSLIRILEAROH LT
&% (CDROM [ 212).

R TIE, FIHIHTIZ L D oS — L ORI (Na6~8) HHEESh (EK910). Wi
2ALE, EWHOBBONKclME, LLTENOBEONE 2P 45 (IR 624, 2b). 432
MiE, REETROBE LD LHIEORCERORNARE 2223 7RONTHBEL ITHET 5, 2
RO X RN MLk (FeOn) A5 38% M2 (#3), 7, 199 ol M ORF TR S, (FeOn)
A 4097% B Sh (3), BRI EAEBR Thof, 1 TREFRTRAIL M TR H 7 THE,
[53#T Nol3 (2725 #fHaf-2% (53R : Wil ]

IO LA, EROH B EAREE L BOOMA THS (CDROM iR 213).

KA TIE, FEFICE D s 4 — Lol (N6~8) AHE L (R 101). WiT
Tl ENOBOOMN cl B, LLRENOBGOMNE 2, FENORGOMN 3B LLREND
BEONH A W, TEROWEOMNH S M, LLBROMBO 6% L, 525 (MK 632 3b).
A c3 i, FETHROBIIC X 2 LHEOR\ RIS 22134 TROB T8RS b, T2
A c5 MG IR, WECOR IR ORLRS & 0 3 TIROBT-AMAET Bo 113 o3 KO XBSHHT CIERE
b8k (Fe:On) #5255%, HHi o5 RICIZARILEK (FeOn) ¢ 3860% M Stz (%3), 744 FRETFTHT
B TS H T ThD, BEIZAZ IO, KOESYTZ2EGTLVEI > TV 0 THS,
(537 Nold (2726 A28 (F88) @ M)

ok, —RAsh L RE T, EROS ARAMAEE LMW THS (CDROM (2R 214).

FEAFRTIE, AT XD LS d— Lo N6~8) AHEESNL (AR 102). W
Eabk, —HIBEHEEUPPENTREOMNE ol L ENOREONH 2 5% s (R64a
by, i c2 I, BOAPRTFROBIERIC L 5 EHEEOR O RIRORRE X 00 SROBT%E 5 12 HeE
F 4o (3 2 WP ORAET-O XA CIRERk (Fe0n) A71956% Mt sh (#3), Motk
LSz &5 LR S Rtz 284 FRETTRT R/ SRR I TH B,

[5#H7 Nol5 (2730 APl (499 @ )]

ZOLBHA, WEATRE S WRET, KROG AR EEL A CH D (CDROM R 215).

EEHFETIE, AN LD P et — A OB N6 ~8) AR/ (FRK103), Wi
tabk, Btale, LeEHOBLOME Mr6LS (H Tla 1b). 35 cl WL, KHETE
DEEC LD LMIEORGIBGP RS v, BfHEEA TR LSS Kt a BORT
DXBATTIMIEr 1 % (S0 #°3190% B 81 (%£3), Bthor 1 RESHTHL.

i21



9 EEEE - BN LRORIGHT

[47%7 Nol6 (1880 #efiaftd¢ (F3%) : P ]

ZOLBHIAPE, KROS5 A EE L REOfAM TH S (CDROM HAR 216).

R T, AT E D DN — ORI (N6~ 8) PRE AN (B 104). W
EHDE, BROBBOMNN LM, PPABHORBOME 2 MAL4AS (MK 72, 2b). (4% cl ¥
b 2Rt SR ROMEN L S LEOWMOEAFR oA, BFHEE TR LIS
ha.

(5347 Nol7 (1897 tiai-18% (Zedp) : Puild)]

ZotiHEE, KOS 5 EAEIER L BLoftH TS S (CD-ROM HIR 217).

KESHR TR, FHPEFFIZLD IS4 —LORN N6~8) AFERE S (FW105). B
2HDE, LLTEHOBEOM ] W, BUOBEOM 2. PR EVOBEROMH 3RS
%3 (EIM73a 3b)s fH3 cl i~ c3 it BUBHETFROBEIC LS ENEOB BT R L hEnin,
BEHI S TR TwRv R HifESh D,

(5347 Nol8 (2723 MHHaf18% (%88 : i)

Zot @A, R M E O B2 KOS HHAE Y L MDD TH
% (CDROM A 218)

REFTHRECIL, FAPHSHIZE D TS —LOBIL N6~ 8) AFR SN (HK106). Wi
EhbE, BEEEAY—IFLLO BN TREOFIF cl M2 545 (B 74a 4b). = O cl
K, FUHETEOMBIC X5 LREOME TS $h, XSG Clikbs 1% (S0 41 1506%
R S Ao (#3), FREETATORVEHIT S, BB c BPOREHE, RIWCL
HbDEELLND,

[5¥#7 Nol9 (3121 @dft3% : yiom) ]

Z OIS, MRS Ba gk ) TH S (CD-ROM [HAR 219).

FKIEEER T, FAFEFFCID IR A — VORI Nb6~8) AFMEINL (R 107). @R
Wit BBl B ZRPE%D (A8l 1b). #E cl MIZEHOBGE CH Y, I 2 it
SR REHORIMEET, RIMETROBIRIZL 2 EREOR RO E 2212701 FROB T
et %o BB c2 MO XM Clditik (FeO) A49RK I766% MM S (323), Mibikic L 588ET
Botz. 5 TREFTHFLA TRASH 5 ThS,

[57H7 No20 (1879 #ift8% : )]

Z o ERE, ERER ) CMTSHS (CD-ROM FR 220).

KRBT, SIFEFTZE D T2+ — VORI M6~ 8) AFESh7: (B 108). #a
Wit Fitald, ®Bcl Brohs (Bi82a 2b). B cl MizEHOBERTHL. BB cl Fit,
FHETROMER L5 LHEOMWIBTR RO e olzion, BRIEEIhTwidofn &b, K
takil L, KEEHRI B0 TREOMWESIRO NG -7 Z bdd, R (Lt
& B\ S MR OB LB &) afaf L b o ELGNS,

B B, EhE T RBORS

HTCik il BRANER Seth BOEERIT, ThELoREE T2 ERON
BIZOWTERT L.

AL, ST No 1 O L 8T, 2RO A6 LA RMHEE) OMTH L. BEUREIL, Hika il
Ecl MTHR S h, N TR HFEEERVHTITHoTz, b, SHEIRGT L Toiwvds, Wi

122



MV EBFEEIT

TERARATE £ A ML R ORI S (. SARLR T OER S, SR H10~
15 m THEMEEREI- Tl BSOS TCHE,

WRANERL, S No2 & No3D2/HTHE, WHE L/ TRRYH IR FLRLH 7 Ll
HEFETH ol F27ZL, 5HT No 2 FRIZBRDE S LT a,

b RoRE, FoREo~RBE~NRLORRERT, BReTRL S TR TR
HFURCH TR RERERETH o7 BHT D) BT Nod £ Nob, No.6, Nold Dt #t
KL ENTVBHGARE, TOMROER AL H T LR AEREE) OLBTH -1

BAF RO, TR ERLRARON N A RO PR LRIREREVETEH 1.
ChoOEMETRIEFSL LTARM SN EARENG, 4B, NV T7FRE>TWARRE, 7
#7 Nol0, Nol2~Nold @4 sidbl), EOMORFIREETH7: (4.

4 BB TERHHBLIRBROELY
_

FERRNORE | RRNE RN
P

W ENFRA
WAC-EM R

WAL

" ARl | AR
NN | A RIS
8.0 A PR A
MW | ACAL RFRSAT

L
N2 7R RS A
cil~ BRBEAS
T AT W)
el T MR A
i TR AR AT
| L] e
I BT ] 10
[ 113 cif~a 03

[T = LTI

Bl
WATHE

L
ol AT B
AL

L, REMLROEROMEL LTI, % (KR Lrrasifons, ASREHRICAE (HS)
T, WL LTREBLIHING, <2 #7300 SRE T8 (Fe203, #0700 2T
B (D ORBICE AOBESREIRL (KB 2000, EEZGRCRINTETSHS. £
AT IGHER Lum 05 TRONTBRP S 25 606 RGN TV D, 2081 TRONTE
RG22 7 TEREE THZ LAMTALTSY (W, 1997), SAKBILKT S6v T RS
DL RRARETT (. 1998), IREMCERANSS,. #R L85 5VIHEHF LRI R hke

FROBEHE, O/ TRET 2 FUAICBOTHEL TV S, (EE A - KEEET)
ElliEbd S

HAER (1998) MUOHLORGME T —ABEB— FHETr—F0, 48 101, Za—tf 1L RH

WALER] (2000) ERBESIZ A& AR, %, 1361 HAHE

HXS (197 /31 TRAZFIRFOMT. HELMHERN 1 DARMERERRSE, B30,



9 HEAE - O LERORIR T

la, 1b. S3HiNo. IDEBME 2a, 2b. S3HiNo. 20054 i Y
3a,3b. HHNo. SONTA R (3a)  da, 4b. HHiNo. SOAA AR (3b)

Hii3 REMBOBMME (a) EXHBFH (b)

124



MV BBFEH

la, 1b. 14iNo. 4OMTAR I 2a,2b. Z¥HNo. 404 M L B
3a,3b, ZrHFNo. SOOI MM 4, 4b. SYHiNo. 60} i M

B4 RELBOBMME (a) EEAHBWFR (b)

125



9 EEEE - BN LRORIRGHT

1a

1a, Ib, 434iNo. TOMTRIL 2a, 2b. S¥HiNo, 8@ H1ifi HM
3a,3b. 5itiNo. OOANMIFTA  4a, 4b. SHiNo. 10DATIFTE

Ffi s RBIBSLICEGBRLIROZRME (a) EEHEFHR (b)

126



MV BBFEH

soun

La, 1b, SrtiNo. LLOWNTEE 20, 2b. SHHNo. 1200P9T (3%
3a,3b. SrHiNo. 13N  4a,4b. S3HiNo. 14O {F 4

Eifi6 #EBLROBBWE (2) LEHNEFH (b)

127



9 EEEE - BN LRORIRGHT

la, 1b. 4¥#No, IBOMTFTA  2a,2b. SMFNo. 6D T
3a,3b. SN ITOMTEHIE  da,4b. SHHFNo. IBOANT

Bl 7 REWLBOBEME () LREEFHK (b)



MV BBFEH

la, 1b. 53HiNo. 19DSATRAMME 2a, 2b. ¥HNo. 2000 441 MY

3. HiNo. IOWMBD A2 pA 4. SHHiNo. 2OATHBMD Z22 b AR
5. FrHiNo. SOMTTIAREIRME (3a) DASZ R

6, Sr¥fiNo. 3D A EHME (3b) DALZ bAE

Eiie RELBROBMME (a) EHHWFR (b), BROFAMMIAZ bIVE
(Rw : EBF, WH Y. BF £EROFRABMNE)



9

WAL - BN LR ORIGHT

1. 24No, ADA TR LRI 2. S3HHNo. 404 & BN

3. r4fNo, SO TR 4. SHiNo. 6OAAGMMN 5. HB7No. 7O FHiHi RN
6. Ao, ORI 7. SHHiNo. OOMTHA 8. HHiNo. LODHT A
9. o, LIOAMEH# 10 FrHiNo. 12001985 {43

B9 BBOFABRRIAT VE
(Rw : BA®. WM RE. BF EBOFABRME)

130



MV EBFEEIT

L Grfo. I3ONTETE 2. SHNo. MONEHE 3. 2HiNo. I5ONE
4. 3¥iNo. IGONTITE 6. SN ITONTTE 6. SriiNo. IBOMEHI
T. SriiNo. LODATEET 8. SN, 2004 ik

B 10 BMOFABBIAT LILE
(Rl - ZAE, WM BN, T £FOFARMEE

131



10 ML hRok Lol

RLaiz

AR (ENLRENDTH T A) 1. SR EBEAERR A S A 150m 1 SR A2 KR K
BBISHIS 2 S I A 5 . ACMBRO MBI T I, MOCRACHIN b~ ROl 35 L UL
RN L D AR ETESLBRR LD LT MBS ERIZMEL TS, 2036, 1L
ALEF2WTHHT L, bR ERIEZ LR LHBOED, P - MERNE L MR
Hifiohlatd s L SR RMEO LS H2VREOBELZ L E#L LR L BRET
AHMIW L L ERTVS,

MG TR, AMTEED S L L AHUCERO#EEMET A S R & S MR ok
WA SRR LB ML BROfFRE i E LT, HEioc k3t okt £ itR
L, %5 CHUCEERE I & 05 0L R OB L AT B OB FF0E RS L CEERK
O e & b DR T2 T2
(1) 3R

SEHE, MRS Mok U AMSeRE U I sE S0 5 k35 25 21 (TS 1~ 25) Ldihm4
A(THTEES 26, 28~ 30) B X UFERNOMILE 303 HERN D SRS WKk 1 8 MRS
31) @F30ETHE (E1).

HOCEREEHE, BEERS2 MG TN, T00 b | A REERE (RS 24), 1 shREES
i (GH S 25) Tho. HLMRRHE, LA TSRRIETZENSRI S TwE, 4
WERbERMRESLTED, PICRNF TR Bbh 2 HRTEE 0L H3, Mt
WERHE, SRS 26 ~ 30 O 5 MAVHTRI R L Shuhs, EHE ShDBorEEE LT
Upkt (rtrds 31) &+ A70, SAES 26 IZEMCHBOSHRRLE EAEUT L0 E S 27
LOEBL ot BIUKLRE (GHTHS 31) 1, AMIERABKORIHI T 508 (V)
PHFEN I TR TH L,

(2) ahihiik

ML EBO L R OBR A G4, RREREFL SN ATHBOSTTIX, BHHEECE
D, BB AR EAANI L, TONEEECHERET S8, AR B L VR
EHOENL O RAL T ENTETHY, BohsWEiIzFv. LT, I TIEMARES:
EHVD, BTICFHER<S,

WA EERT 2000, RRO—BE¥ I TEY FH v 5 —TUNT 2 LEXS 5700, WKE
BreRiMeENR L BML TIRELZ, £4, BRERIIovTIE, WIERIER OHESofR
TR S A0, URCRESHOL 2 WFRbROY T4 2 ¥ —2WEM L7z, WL 80T
IEREIZ 0.03 B S LSWEE L TR LA ST I ROGHRGEIC X 2 8RN bR VOB L,
Brhsihaghl, BERBLURILAOMEMEEINLHIZL, F0REEFRIEI0, it
RALREFORGTRY, i DHOSER-DPRONEORKE. 26T oRoFhT 58
BEIZ 2T bR IZ R T 2.

(3) #n
A BRORR
HRELZIDRT. BRoEEIZOWTIE, BRI 2% U e SH5RE0 L ox S, 10% Bl

132



MV EBFEEIT

L1l R L2 Ll EL] o
Lo bone PR Pe— &Kt i ronmmmnT TR o8, Wimrt
2lwe| 0 pr jme mxes WoceonTene e ",
CRECT A T Y MEiH (WOCcean ALY (ETeEeE o Ll el
o |mm| e pw mr fmxes fwwrw Mzamas  [UAGAL mms el K SSTOREANR,
s || 0 e e ware [ucmamn  |SLTAPTERENR | gy il roRERAR
o o) e s mcem (Woc- T R T T :E::::::::::::::: e
o I R P e LT T (L R - et 4
LI R B Y L MTEE (TR [Mimmen & | A il
o fawr| 0 [ RiFAn mcEE (TGO RO T ] T RANE| om0 e FOT RS AR,
wfon| cfm [ facen fowew cmren fmimmee  [rcesseon s maroemernazan e
wlan| s s Jum mxes — s | §188 i Emon R R Aza L.
LR U naFE MLLE M@l jmimman T e M s
LA lTEIS
ozl 0 pe (K (mxem s s - d it g
wlmsl w o (m mzes wes i T ] =il
w ool cm  ju # Mz LIS T
w ma| o ofw mienE mres jwesnve juxsinra  (onme smx | mme s rosmmERIeR
v |om| 0 pn o |me e (WM e BT Bt} bl PR
wfms| s fm |oem (mres jweee lacmmen  [numoss ke R M) P
L I T A, e R (T L ke 1 A AR
w [sen| ¢ mxin mzumin  (messa | 38 mTosEERTAESTER.
M R B PP Y | L | R AEATISE
a | ws | A e (W L AL LR L
Y ) ) P U N — [ saasmaroanioy gunmocas.
EE N ) RWF~1 CLad ] [mimnan ) e L e F R (SN - BRAN) P
|| |m [ v C R e R RO AR ERABA, W TR TR,
= (084 ) A pms (o LRe [ATHAR~ER (A8, QAR HROEEL. W0l FOOASRES TRE.
IR T ot [mrmmun  eme. mmau  [seEESSSL. o maFonesmReTRE
s |m| s joms m fem (ecowmers cainn<un (98, SRR, £EICEERENL, BitoaohR NN, Wuniasl
w o c o mw fwem wnc-mare Mo (AEE NS | amaedL. 0 i FOGRGRRER.
» [mf cfm  loer fwim |escomarw mzann-an [ﬁ%.ﬁ’,f;j“’-" RRAGUL, (~amolbi/i8s,
n & e v mu |- - |— WABEEL, MmN DRI
RS




AT B8O VKO EHeRN
WH2E®: (+) W+ Wev WhO WEO HE

EEL
AWMLV TIREE 2 FLBM WRTIH
SR T G G M N T

-] v|e|oz|e|o]| rzm o

0
FHUR ‘T LEINW IIRANY ug| |+ - ) ol+]+ ] 2] olv ofefoz| eV aryw
FHDTAGRIUE RN 2N VTN

AW LR
MW CURBE CSEDBEHIES LYW | + v + vlo|v ) * ] vlofer|o|v| ere o
5 TUG O 3 T U S e 0 M T

FOME D F MR NI “ vio v olv @|0| 51|06 | aFxm

10 MCEBROELRT

W T S W i B *: b Rl 1 sl il i R IR
fok s
wc-.Vrﬁiis&..,ﬂﬁm.Mmluiu * Y . + olw o|v|wo|wlw| wrxw o
‘PUTGRLC THNNNSATEETEINE| [+ @]+ w| |+ |¥ ) + ) ol |o|o|stoje| erxw &
AUV o . §
T T TRt 4 2 Lo AL ® |+ vlv|v|+|w [t} olv| |e|o|stlolv| grxm
QLU R g :
CTHAHMEN WHUE THODHETIEN L b kil ¥ v b Il N ] B ¢
PP o il 1 LA o g e + +|w +|+ - - olv| |e|v|st|o|o]| aram »
GG AR > 100D AW : . 2l .
S UG R R A ETIEN kd * v ofv al+| |o|v|io|ofv| arew ¢
[ st f o+t [ R v L 7] |@» (B8] 7|0 w| |olv| |a|w|oz|v|o]| erxw +
FOMM U] ﬁﬂﬂﬂuﬂhﬂn«.mnn + + (] +|+ (&) + alw|e1|ofv| arem ¥
2] + vivlm| |+ vl - olv| |e|lofst|o]v| iz =
TR UG AR W AGE AR
I AL L B | |+ il+lol |e]w wlele|m| |w]+|m o|+|w|e|v|s|o|o| mrrm 1
4
*
* @ 4
“ ¥+ >
# % = ¥ 3 - 5 - wn |2
ww %e zlmial |% ilm 2]t 2% (- *¥
I L A E R E LA T E & R E TS ACICIESE i - it
R R R R A B R L E B e e L R IR A R A A - A A
wiGlwlwiwinlslvin)slalvlrjelaalnloienwlsldnuowiwfvinlsiwelila|ix o
LT3 I ] MEACIES
HERELE]
FRRNIAR ¥|alale
(1) ¥HBEFH %



T HEDCO VB RIBORT
WR2aH: (+) WY+ B4V WO WEO HE

SR T 3 A T T

MV EBFEEIT

IR RIS M e L g [l v+ + w|+ alv| [e|v|ot|v]|v| Fume]
EREREE T
TN T— F G LT AT + + v|v ] ) o] (5] o|o| |e|e|stlo|v| waw| «
PG EA L YR RINE (LM .-I
TG LTI LET "PUR| P E % ?
VWGET T RBERIEE 2 M v ATIEY| Rl (£} #le olw alolw]v|v| wral s
T — F 6 LT LRI 3 » + + % 8 z " +
MLERTHECHAGE 2B Vs TIEE @+l + e wl+|w] [w)e alo|st|v|v| winl w
T K G L2 eTIE GRTI "9 o ’ i
MLICH TN NEAEE "M VS TN “) ® | i+ e|o]sT V|V L R
FUTUNNDD B LITI LT 2| 4 . =
WHEWH CUT WD TN BTN “ R + o @ ol folo| mrews =
EHEAMATININ SN " o " " .
QUG R T NI RAT U T (5] olv [C] v o ajm| |o|v|ez|o|o| eres w
a2 e |
R R AR TR 1) | +|+ +|vlv|o|w v o|v| |clofsi|e|v| aro «

R R e e

B e i L i o G Ot i e i M
W G LT AT
#1903 U EUWEIAN T e) L NARUE W 3| (0] wlele]| |0+ +]+|o|e vle|+ ) . o v|v|etfo|v| wrze w
e e T e R
G ol S
N Y 214 i oM O] +|wlw| |v|v wlv|v | lo|v| |e|o|ez|e|o oz
S O s me R B ]|
GLEITH T IHTINNE RN N E v|vlm|v|v +|v ml [w]m| [o]v] |o|v|st|o|o| e
g @ ololv| |v ) + alv| |e|e|si]|o|o| wrxw =
W CUREWDGT TR WA AT st od b
ANEE s aEvs BUEETEY v |+ ) w4 v olo| |e|olez{o]o]| mrxe o
HLFVN UIAELRNNLEERETY| |+ ) o] |wlw]+|+ o e alv| |e|o|st|o|o]| mrzw o
4
¥
* 4 1
fd + ¥
# x = t=| |= “ pa sm |82
w W |6 lmfel | ilm P #lal ol 7= i
I L I M A G R I R A I R L4 R R NS ool )| |B o
R R R R R R E A L A R E R R R L B AR EIE -
LA R A EA A E A IR E AR A A AR AN AR I PR b N TRETIE el ¥) ¥ 2
Wox ) A4k
FIE L
MR N AR REIES
(2) ¥HREFH 2%

135



10 MCEBROELRT

FTobordi, TodMEdits T 350800 RKhthoBoREOBEIIz>WTIR,
BB (05~ L0mn) BLEOEGBESS S O LMAEI L L, MR (80125~ 025m) LTO
M EAEeEHAObORENENL L, 2obMotii Aohs bo e hREL TS 35
Liz. #HOILREIZ2WTH, SEORBOPTERMIZATEY, Pk, dREIZ L.

Bl s i s LA OIS L 2O, BEMTEGIZEET 5 b0 L g
Ripboki@Hohl. SRORAICIE WEXAOBLE ShalktbEThaltds

COMBIHMT M EARL L, TOMBIICEUTLLOPLMKB,C, » + - ELT FHiZ
TOMMEEFHLT. UFI, SOMofsERT.
~AM

WK TRAEIRLE L, ROTHEANS S, PRELERERO S )BTV, BBE-
TiREROANGEEMRGE G SARTIE Fv—F, RBE BELvo REE LRI
HOWRCE - A A b, RINEEVo LKBEBIKINER, SHICESMRERLERETS
AIERENE CEHBMOBAYLRTOGEND LI BRART, BIKE, W - TA9A b b
SRR TR ETRY 7 2AEOR L LA FBR=ROKRELELIRRT AL HLE
s,

-B#l

SHHOMBIE AL IHZNNTS Y, BohbEMBoREP MRS, 2L, 2odT
REOREAFRML, T4 KRGS LFERERFTEN VR EOARL OBVIROLN LR
FEBEE LA, BEE, LPHRELOLEINEHB=ROBMEHRT2ERF EEL6N
Ho
-CH

SR OBFBIZAE L ZIZERTHY, BEFLFHBOEEPOMKSNE, L, E0hT
KiVEOBRIE £tk s LAEREORERPERICEEINL ANIBIUBML L REaHHEC
B Ui, G F7AHTHERTH Y, BURIUREWICHRTEER/H L ELONE,
-D#i

R THSRAVARLY G E L, A RHEREMILEAETEN LV BRIZE o TR
OWER, ANE, DRGLEEEU AETIE ABEFRICHERCEEL KRS S X RIS
FRdnkiEmaE L CEMEOEH PS4 5Y, TNEOPTHIZHENS - 7441 Ol
WS EPARERREZIHETHDL. COEBE - FAH A FBIUVRET 2 RIBEPRIRE O
AR OMBUT LB L ABIEFEETHY), HESROKBEPEECHRET 280N EELGNE,
-E#

A TREARAARS S, ROTHANTASV. MRORTRAE TN, TRV
HIRARGEREV. BERE, PROGIE - 7444 P rRLBOKLEROAP 625, T
NEOEHR L ZORRAP S HR=ROKEEPEECHRT I A0 EEL6NME,

“FH

B TRARNE L, R TREAYFE L, SROYVEA R, PRELEBEROMNE L
BERFEINL. BON TREESOELEMSHIRELTE L, BB L o TRk QMRS
HHEEND, KBPEB LTRSS E T RA V. 8, ERSSICREREORRN A MG
HENE,

136



WMVEE  HBRRRET
#£3 BiIoERER
] BB ok || FEEBn
20| TS i Wi IR T
9 A
B|C D|E
[ 8 <
NI FR ) (SR

JTRE L}

i 0
i 2 1 e

)| e

[ 7 6

S e

[ 0 e

8 i 7 8

8 i e

S SN A

[ ST 01

[ 20 e

[T A

2T

1 5
1 i
LERIIES 3

[om i e

[ 0 e
o o 2 | ~Hiil B [ i 2
28 0 1 c~ bl i~ e
2 0 1~ fl T ik~
30 Hf 1 C~H il T [ P ~
31 gt

A LE <7 i - £

DWTEHTEROLRHRE R ITRY, DTS L, Mtk

R,
L

THHELO T E L AGE LB RS RO L CREBOBINO G5 SRS
DV TR P2 RS R %o

MHKX (FEF22) Ll moATHL, 8 SORIZAS, Dosfidhid, R

PRETH L.
- AT o e

FHET2, 302HEVTRLARITHYNELPEETH L. Bo2fiETid, 28Lbicd

i aBEni,
+ MO h ~ g

At 1 £ 6@ 2, @l -
HEBRUZHREERL. BO2ERTIHE,

RETIHTHHT 43R TH 20, RO3HABPRETSHS.

+ B e

GRUEACASIC T Eh, HHES4 L 51k FhFANICC
aHrEES 5 AR, 03 AT b RIS,

137



10 MCEBROELRT

WL, FWES T~ 152 TO M E N bAPRR L SWAGHES 2 O 10 S5 TH L. Bl -
BAHETIE ABF4 A DEEFEFTAERINT DLV IHRTH oo ABIOPIZ LRI
TR GEFNFRE b, AE, JEFRNFRLe), By [XEv) BARAEL, DRIy & 1
K. B JIK. G0 b RPERIRE, FBIC I TR (la) 1l BIR JEBNF
Rile) ©2 2R 5.

BoeEk T, PRASH PRA3H FRP2HEVIHRTH L wThogHib R
HERAREL, TLFRLAXTLRLLA4BGONTVD RETE, &S 7TOMTER
(FERL L) Lapiidli 14 oMy B I 05 15 Ol R0 3 sz psi s h, i
FLOOE - F 1IN GEANTFE I EHRICFHS N 2000 6 kv b PREIC S,

Ay - BT S KEDS L UBO2ERO 3 EMOMIEMES 10 SORBOP TIEMTES V.
- FSCHTE A5

FHHS 16 ~ 20 0 5 2L E FHTEG 23 086 MORHPLL L, ZheD L, HFET 16~ 20
O5 ik, WFRbEY - HEHERTIAS, BoaERTRPRICSBE L. —h, NETE,
LN L S AT RS 19 L 20 BB S0, SHES 16 OBy RO UML) Loabi R
17 18 Ol LRI b P RIECEE N,

il 23 OAErINT ~ AR, 54 - HREES DL Hoftis ik RE Iy
Hah, EBLA5HORE LGB EOBESRE > TVE,

@l

84 - BRAK T, SHES 24 TR SNES S FERIIHHSN, SOk HELL
SR, PRICGME N,
= R T

SHFE 26, 28~ 31 F TOR 5 AR, WL - BRI AR, Bosfiiaditic
FHEE ML BEBI2WTIE, FHES 30 ol TROANPRETH ), o4 mivyhbiiie
#Hdo
B ffbfodkin

H2ITRLAEIE, BEPERIEEESET2RB OB o R, SHET 4 TIRERES, 7
B O TR, EERLE, ERTUEM. STES 13 & 14 Citlotioh X BRI, AHRES 16
TR, SHES 21, 24, 26, 28 TiRVTFRLREEEESREE S,

il 9 oM HLIE, Spongaster spp. £ Axoprunum spp. AER S h, BTG IZEVWTRLE
H:#)  Actinocyclus ingens fo. planus, Coscinodiscus spp. Palaria sulcata. Thalassiosira spp..
Thalssionema nitzschioides Ml /2. T 6D H &, Actinocyclus ingens fo. planus {25 #
SREN GRS Tw S, FHES 13 ORI, Spongaster spp. L AWM, SH¥E
14 offeiiiz Spongaster spp. & Axoprunum spp, 5 L UTRBHHMAHER S Nz, 25, BAFET 13 L
WIZidBS TR TH A, Coscinodiscus spp. %° Thalassiosira spp. & EOHE#EILO S ME 2 L.

LR LRSS 21 BUT O 5 EE S h kI, WIERoRBC BV T SHAH O
AR AR 25T L A L ThH B, TOWT, TS 21 Tid 2 & BH O RMIGERRE
LB E A, T E S 26 Ty iR oBRBMBERESFLELbY B LR,

138



MV EBFEEIT

(4) # B
A Kihommtt

AT FURORL IR % 1K EEF RSO MR 1L, )RR & AR D EIAKR I & B SR
EELIHHROUMUERS L FHRKERP SRS LB L ICI DRI TR EELLNE,
L7eAf T, £ ORIzt MARROUMIZ A+ 508K £ AT RR S X Rk R 2 T
AHTECARTZERH CEORYRELTVAEEL LMD, HRIZ, HERKAOHIL (V)
ST SRR (TS 1) Ao, Fr— b, B, BEE Vo RHHEEE L BRI, B
BT b, BB Lo KRS X KNSR, S5 1IIRBHSERLERETH AN
HE CEMAMOBEIPRY2ETNL LV BBAREN, ZoMBIL, b LRI hikd
HEHPMARETESLERL TV S,

WL (1992) % lEEA (1989), HAOWE Mgl o] MRERS (1988) LXizkh, E
B ETHGENRROBE TP TAH L, WAL BEOWILFHFFRoIE, FE=L
OB - REPBINABLUFTA 44 PHOKBELHEALSMAS TS Y, 20 bl pE
Y2 FRUCHA LA RERSE, PERATEROBY - 2 - Bad 6 2 5 FIERITH T 5,
Fh, GOREB AT 28RS SR R L R T H 545, FoimlodiRi,
EBLETh D, BELEREMET 2 HIILBRES EBES LIk, b Losiic iRy 25
R SRS/ L b O TH L. 0L RBIEETFRIL, RILELE (G
H3D) ILECRBEATEY, JOMBIZET B0 ARICTRSALESETR MIAEROME
F 5 A0 RSO LA RO RIZ R ShTw A TREIE . Thbh, ANIOLS
i, EHEOWVERTHLEFR LI LATES, 48, ANE LARBOPIZIE, FTHETI
14, 16 @ & 5 IZEERAD, Hodos & CHREROBRIER BRI ShTvwh, Shoofbhld, BE
HOHARREMET 2 NMZMETZ L0 THD LEXGN L, FIZGHEL 9P LHW=R0
HEEOERLEIHRBENEC LR, E0ZERERTLETA L, L, (LAOMSIREANE
HMChY, FLBEOTRECHL L EDE, SALOROER. SKERIZGH+ 56
PEBOHBE AL ERRT LV LD, IHSOERIRFAKERD S MACPEIZHGAAL
+#p (Vb2 FNFMOTFEENY) CB%L, 20892 tBoRET ZiPHHRhOMERY A B0
HECMASAACLERLTWAEELLRD,

BroBHII>»Tik, ASEORBVBFREINIRECHLY, ZORE OHROFETES
LH)EHBEROMMECHETLEEZ 0N S0, HATEFEROMRHEL O BT R ST
5 bOTitAv. FEOHMOEAFRNL TS CEENIHMIE LTI FIAITERRIE
FHii o F R AL L THHEE A oM IR L RS & LS, Folo R T
BB LTWSEOR AR LB, 2 LItk b, BRATIIBEORE DML ik
BRWTH D, TOMRFRIUELHET S I L3 TERVN, ABIE R 2RI Td - 28]
HetdH %,

1o CHORBUIEL L 2B ITHRETAEHATH LA, Thik bzl emEs L
EEA OSBRI HE T B L SR b OFRET B LA REL M THE, BES
L ZEREORELE MUl T 2 ZMETH L EEL LMD, R LAEIE
& O KR RO M O R C LB IR LR M B O S A GBS T v nds, INEIED (1989) 1
EAuE, HGIIIAR % S SI2BI0, SRR % Al S R 0 M R RSO & i

139



10 MCEBROELRT

DLWETCKINIHB AL AL TwDd, —8, BRFMLERICS, PHEFREOMBEE: 2hTwd
JEAERERE EFRE R S T B RO NS S5 2 2BBOSHPRREATED, WL (1992) oK
EETREFUEEOS T LI ILEABRPRFROERICE (M L Ty, JAIEIE, 1B
A (2001) 62 & D ESELITRIRL a0 3 5 BRI O KR EER S A BT E THA To 200
ThHHI LRI TOEPE, BIWALAKILMHSIZHRT 2 FLEORIER, BBLEBROILK
BEAHRELIORGHIENTES, JIT, CHIZHNMSAAMFIET 40K LI2id, BlE
ICHRT ZEHEHA R SN Tw2 2 L 2 BMT R, CHOR LG R SR O HEH < il
T 5 6OTIRZE (. LRI OMT 58I ERSIOHRY I RT3 TiktEsS 5,

BtoDEE, ASE R SEROEENPRET 22 LR, WIIOP~ Tk h
RYDEERALNDN, ABEOEOTHDHMEE - 7444 bOBVENDL, fhE - 7441
P ORI T 2 REOHAEICHRET S C LA SN DEOREE - A b A
RIS H S ZROAFEELHRICHRT IR AT LI A6, DEO K- OMEERIUE b H)I
LHEN OKRAROERI THSTREN D 5. ThODKROP~TFHIRT, W - 7451
FOGHBIET D LD LML LTIE, P0G R RO AR e o W TR B %
HIFBTENTED, WikOWBRDIZXETILR EPRZR 2 HECE ROBE P KIEDP S 0K
WA LT B fid, WWEROUEE - 741 P OSAANIRT SR E I TAL LS
i, ERERLBOMUEREEROILMIZOBEH LI L TES (HIF .1993). i, DREICFHL
A MORROS B, SHEE 13 L 15 TRAROHEN PHACEES & CIER SR TR
BEAVSEALVEVIMNTSH DA, THIZHA ZEIHERS % 058 L 2o A 1S Hehk Lo 1A
HPERHHOGHAIIL AL LWL LRREOFRIMEE SN L, CREORBODHIZ>VT
&, RIS HERCE SR S ENA (O T D ENDRRIE L D &, ERMEEO S % CHERCEE
DA b B G Ev) REERIBIChRT AT kS S5, TabbDEE LAz, B
FH13 L 15, FHET2 L 23 L CIRARTIHMARED LV TR LS.

BLOESORETHIEROFMEE LANEOEEITIL, R - 7191 PRELRRIVER
ORERE2 EORBERIIHRT S L ELLN, KEOMICER MO Z LItk o TKILNT 7 AL8E
AL EIRMTEL T, EWH QKN LA v EHWAHEE Sh b, BT DHEE - 71431
b EURIEDERITE, WL ATBSROKIE - VSRR THILELNa P 6, B
OB E o 2B RR R, WESROKEEE - KIS ORI T IS S A RE0RILRR S
&% SRR MR ISR 2R S . BIESROXEE - KU ORI T OHER &
HISETHIT Lk L2k DEIOWFHRIUE T & 5 1N R M 5 TEASSE 00 B8 1L A s 4
FIRA B B VI P B R LB R 0 W O BB OEE L L1k, ESOH BRI LT
HOTHL.

Lp, MMAESRIIELT L AHRMET AR, ERBNE YT whws [ERERE]
OrBERTEEbRAZ LD BV, Lrl, HHIZET5F8EH TOLEE M BT
Ak, FOLHLEHAOHLLERBOKLFRIZIR EEAYORE, PROEFHEEOEEREE
2Twd, FHOESOEE TR, SN RS - 7441 FThH), ERasiE
BHERTV RV, SO EhEIE, EMOBAERERE LR TTERIE- L #2605,

BLoFSizounTit, EMESOEERFSVI EASH—OBE LTETORE, 561, 8
R, WELE TATA P BLURIEOKRE - KIUAEEEAESIASVEVI ZELEE

140



MV EBFEEIT

LR THL ABPLEREITORECE, FZ2TORBIIBVTARE - KILEEFEINT
WAHIERERTUL FREMOKLELEDMOE L D HRICRMRT 2 LN TED, ThbE, B
UPEEF, SPKF9F 35 & UM EEE 2D & { L SR 0 REE - KIEEDS S 2 2 EDE
FARLTEY, SHLEFOHERYDIZE, FBSRHONFE - KIS ICHRT 250 ko
BB BIE LI RIREEATOAI LR . F2, LROTHEMD E QUBNIZHAT 5T
FENOEERIHES LN, WIS TR L oI B SR 0 EHUSER KR - RS ST AT
LTHY, EREFOBFACEEFELICET D L) cHEGAIEEO G Lwv. LT, 1B
BOS A AR T A IR L) LA SEES TE RV, TR DG, FAOKL
OHFET LRI, EROTFHOENA TS LTREYNS L,

FHEOMET 2 Mz, EREOTHTIHREVIHAPLRD b, LB TITERT
QAWML A HE L B QWIS I 5 FE L e i B IEHIT DLk A S B 16
EEMAHD (¥ 1903 HAOME [y WUeESES 1988), bk BliEn
HECMENBEREMTH D, HE IR L YOLREMORA L - TVHI MG, £
DORAORHP TG BE S (ERET O DS TRMA . LidtoT, ThLEMESETN
A F ROBET SRS T AMREREVEE IO, S5ICHROBE TRy
1) #fZEAS (1988) *AAOME IRl | MEERS (1987) 4 L2 EHIZL T, TERMES
e A TAHSL. PEEHRT TIRRBILAR P EBICIE EMBRATH L, BARRIZOEL TV 52
FOEREROAWIMERFERSE L ST D, REREHEOHEBIARORRMIIH GEE TN
HEHFHBL, RAKCRHARGIN AV ERFEVWIETHL20, FROEMHE  d—5 L
v, =7, RN THBERELCLENE ShAERERP ST 52, RSV ERITAR
BHERE L ENTVEP 5, ARORHTFREOERMEROMREELO2 v, S512, ERbAIC
IR L S0 AEBEEAUL OO L, FOdCiE FSOMEE L B 5 b R e
BEPHENBEL EOBERLEIN TV A, LitL, WMIRFOEMERICL (RO 5 EHNE
#. GEOFHEOBLIEEENAEMEHOEAN TR BD 5%, Lisdis T, FHOIER
EEE AR OEMEEICHET 2R IEV L ¥ 5N, FROBRIEIZSwTIR, REOK
REDWELL LEL TRV,

B MArEitloME
a  ARGHTH

AR EOMETLH 2B EARE, whRLEMENRVIRETHI L) ZEHT
Edo £, HHELAL)CBMELCHIISVTHEMMEMw LR 5, — K, DB EESIZOW
Tit, R, BRI 288FETHTL ETHEBREPHEEEE 420, FEizo>wTi
LR OIS S L E A, SHOMTREZ, ShooEterbsts s, UFok
Sl LB,

ARlcris RO RE, By REAARET 5, KESFOBAVEEIATEI LY
BTHLH, —HT, MRS HR, ME P EORH CR (ME, JLA)IITRE Ta), #
SCHM RO TR (AN TR b, AH, EANTE L) % EDRBFEERTVWE, Zh
ORI, ARROBEENDLE ENLEROTBZOPIZR, ERTHEESALEESSLI LY
RLTWa.

Fo, AR S UEREPIZIE, BERRAH0 480880 Twva, Colers, fikLA

141



10 MCEBROELRT

BN, ABCHES AT BONRTH o LTRSS L EEIHND, XL, ABOLRC
W b, ASIOR MR, SoRBRENNAEICS ), ROkl PevHIFRAL. T
Abb, BEMIZIE, =5 ICHVBEMA LU TBOR T EAROBHICR SRy, BELC,
Wit RO ELETEE{, EtoMBLioRBEORLTH > LTEEF S 5.

BHECHIR, EbIHTNMP~&BOWAC~Rl TRAL SALRNTHL, MERIZIZA
HrshiBBE LI Ehs, HBMEVS ATE, BASHEBLEIHEFBELTVLER
Ead, WALA LS ICBEECHIL, AL ABEW, XD R0 THEHEIUEA R % -
T EELGNLM0, ABOLEE GREED ML A OWMORBV I B 7 2 LHHR SN
B

DHEABENLRAE4ABDH. Th60) LHHES 13 £ 150 2 AREELRONMRTH
AU RATHY, WAH2E0 ) BANES 21 PUHKCHG DAL S S HRBR, SHES 23 2
WHEEZFHORLHS AN ~KRIIA L ShTwd, HEL L5 i DEOBRT 2Tt
50y LCENERERTUE L BRI EILma L v ) R E ST, Faiks 13 L
150 2 sl RS RILEOWLBEROMEESS L L ¥ . ol bk, b 2 A0RBORK
PHRSHD WML REATE. RHOGHES 2l £ 2302000 TH, BRALKEEOMIC
BEERBEOONL G, ZOLIEHALELEOME,SE, SRS 2 40 DB LRI fR
T oML TH BN

EBaBRIn R EREBOMTEG 2501 S0oATH L. BREERROBRTHILME
WTFRALshTsY), WELLEROKIomRT 288 4 ¥ET 5, 2 A~CHOKET
ZuZ i, AMREEAOERO LRE ERE S REMIOS oL EAES R, BRE G
FRUHIE & S BET 2 e B D

FRICAE SR 48Uz, WIS iiEEo L ch s, Bt il T (a)
HLA W RTR GRENTRI) 220 W TFRANLALVIRRTHL. Thbb4Mh
3HAFNRROBENHAMACTH Y, LBBROBATH 2 Wil FRAOAFHLEE LB TH L.
oL L FREOREOWNIE, MR oI h R T ARG B & L FEOMRYE LI
EETHLIICRLL. 2L, BpoRanDiMmitE, BTHA (Efa) 2R, W
rHBIR (LENTFRI) ERNE, 2010%EE v ARHER 24 OBATRARERL
0L BRES B FROMEN SRR IEE 52V, BREEB L CHEESSORHTLED
WIRtEEHITHZ ENRTEL Lo ZFEOBBRMEIZOVTH, SROTHFBEAOBRRIFLETH L.
it e i) 2 BRI BV TAAIERENOEG R CRO O N AHRA T oML L RITZ &z
L0, FHEE LA b sty i Re 3 0 MOWET 2L RE L, & D24t ofsE
FDTVL ZEALETHD.

b ALEOTHPAN G

LTI, KRPFCHMT 5 EARSPEEES L UREERERORmLERICERT 5 =318
BB THE LML HoBEF N 21ToTyd, EARSPEHECIETIHBRED O IR
ETOLH SIBBFTRAMES-NRTELE S W2 ER - BEFAMO LB E L TGI8
ERTVD. WThOSL, SHESCL2FETHD, EBH UGN OBRE 2N
ERBHAR OB L D BLGBET>TWh,

EAREGEMF TR~V ETORLOREREL | ~NEZ TOlL, wihb i

142



MV EBFEEIT

B RRES, CHERO3FNREL TS, ok ) oM, KRTFFEROWMIZIT
BRI EOFBEROBMABIZHRT S L LT SATLARFRICILEREE DiIRA St
BRAEVITEEI R EE L, EARSPEBFOREOMIZIE, HHR HEX, RoRo1lE
Vo oSRIOMTIC S Sh A FAROMRASELER ] G725 5. HRRESHIMHASERE Y
IR, FROFAHREARTHLY, KL HERL VIR THL, WELLL) Z45HD
SHFTIE, HETEN (Kl a) LSt BR s RRo eI S h D — 7 TH b AU BR
LB BRI L v HEEA T S, EARERRBFOSILMAL £, RN Sh
Fopizid, bR L AEROWE D TIET B MHIRL 5.

SRR OMTERATE, LER TH2 M6 (FROBHESE B0 L) ofFEcLS
BLaEbH50, ERROERICHETH L, 32 ACEREE @RS, €IS LIRS
EO&T, H5ViIVTFRAEEHARIET S & v i @En s ht, Z0k3 Aok
SEOFFEETHIUL, ARICRT LR ETA L. S5 REF0 L MFENTRE. FE=L0
HREE S EEHOBE B LTKED L2500, Mk LARERS L EAREPRNS Y X
Bl L oUW A H T 5, L= T, S5 l0REs, 2ot Arifhotis
EZLIENTES. %, ThoolBoRd, EHEMATRY L WEROKRBRE 2 LLHH
AR R L S AR, W - WIGROMZAGAERKL2ERE SRR Y
FEENTWES, TOLSLRMI, IR G CABICE TSR ROM & ERT
HLe T BEOPIZE, AN ODEICEVEEBAR FRICTVEE S RO TOHED 5500
IhsORBHIoWTRFCARRE Vo LR SR T,

Zofl, JeBiRic B LA EROBESFATIE, ik (1986) APGRE (REEE) BLU
PR £ B ok L AR CATIN, oh s K ORI o> 1 8RBT 130 £0% ST L 2Rl BT, RIS
A GRS D MR LML GRS NS IR & QR T TS, FUESAFO S EE0
KIEE GO EhE e S & ThIcEMESE b.GE LIRS IS8T 2 800 e
FTHELT, BEALORRORKIOHY - BHMKIE, HBRAKORTFEHTRIBETILEL
Twia, MICHERMOBREHCE, W R0 Sl R AR 918 TR0 8RR 0 R
S, WTFhOBRE L HERBFOBTENTRIC BT 588 - BE#ERE ShTwh, &8, Fh
SOMBIE, EENLEATEDEN. ARLYSREAIS L, BERTREINESS L SRT
WEI kR, SHOSTIZEY S DEORK IR S EAHR S0 DEORRT 5 ko
o2 BEERIEBOWNEREL DT EOBEE LV HIREVL D,

2, RSO RATIRE S IUTOS2o0MANEH S, F0—212, EMEEE P
Lk LEERESIIRT A 50892 E L, po IS ARHORANITE A ZBO SR VK
DRBA A SHEEL, ShoRHERFOBICETR S QBT RAKOTREENIBELT
WAEIETHE, SO, FEOSITIZETZIERERAOBEEFEES L FRIZETS &
RAZENTE2L, SHIZNBRBAROTNLOMEAEARALE 48D 5 2 ANHBRRELSH, 2
SHAUERGROPH TRAEHRAL ShTE), ARAOHREELROVKEFRELTVLE
Lh, GREOFFEORHOBANN L EOS 5. WRZELS 4 NOUBRT 5 BHIZ 2w TIRAMKNY
CEELTwAW. Z2HE, MEREORFOICIZIEEN I E ShARE2 4, it s
HERRN2 85558, Thoods, KMlSo L A0 3 Lk, wihbEobtirts
VARRTHS, COHRS, SREOTHIZBITAIEAN FRUET 5 & Sh R ELO AR



10 MCEBROELRT

lrgeh s e, EBIT~KEILNE ShAGHES 23 LieRbmIcisE s h b DRICHAS
hieZ ket b, Thbhb, EHROMLTHES MAREROBRAOEETH D, =HHOW
Me LT, SHEOFHFTHEBHENE o LERREE ) BER 5 S UL OB 2 b
BRTVAZEFBITOND. K. Z0L) elEoLiE, WEFAD L& THBILERKS
BV - W O P RHEERIC - 2R THES RO THE ) EELTOEY, BAEH
5Lt E KRILATH L. 22 TH FHOBNE L AW L EROBAARET 2RBE Lo
Tvid,

LAGRE PR, =5 L UROR RS ORE L Oid S, WA E O AR
21, JGAL PSS KT, BERAOWHLH L L) LR L, HEATEDESYF
BOMMIEL ERWA S BN, S OHRTORTHATRAS L 7R ERRO R O Bk
LELEOLMTEREERMT S e TENE, MICEROWA LI L L oHEEOMEIZoWT,
LD MR AR A LR D, (efeie— - R

1Sk

WEFSRM (1003) WA - GINETIERLE X OO REE . 310 - JERS S W RAT 321p.

BHOBEA [HBMA 1) MEERSE (1988) BAOGME 4 HBMY 1. 33 MR 3300,

BROBH MPEby D] §RERS (1988) HROBRES dEMH L. & THER 310p.

HAOMN HEY | MEBAL (1987) HAORE 6 E@el 3t iR 297p.

WoAIFHE (1986) PO BF I B0 RO R ST . F0 01| L AE B BORS A - BB B I R A 0
BLEEDSREMERET - CRE) | BERITEHS RS - G REER MM 220-227,

HREART - LWREMRRG - B )IBENE - (LAGSHEE (2001) SLTILERT M 2 W REERRAETY (S5
W HLMALEAFASTHRE (2001) Qm-002,

WL (1992) 171075 WOURERE . WA E R

UIEECR) - FFIR 6 - ROl W - RUCEC - B (1989) 207550 1 MER Gl AR .

144



MV ISR

2 4TI (RERE 218 MbKE @

W A O~ TR S o~ R )

WM FRE (MERRa) R ) 0. Smes
BE Rys3RCH  GrasJEMY  ALR: PO

F—TF

BlRE 1 BEEE (1)

145



LT T e )

5 bR (BB 320 J128 MCEM W

3 AOF #XLH We®n docimE

T Ry:PRECE AnEE PQu SRR

EiE2 BtAE (2)



MV ERFETY

T ES20 (CHIX 363 HE MR MEMLER BT Wi

123 MoR BEEE R TR MOV ) 0. Sam

Fr—b MR Gra

BliE3 BtME (3)

147



IL AT a0 (CRK 250 RON wiW @WEc~8MTE Sins -~

(AHBEX X35V111 VI Lkt

Ke: 2 BFH PLRARE HoifME EpiRLAH G
A

PFHH—F—, BRHEARHRN—F—T

ERE 4 BtAE (4)

148



WVE B

10pm 10pm 10pnm 10pm
& AR (507 726) ) (2) (4,5,7,10,11) (3,6,8,9)
EEMA (Srbrilg21)

1
3. BT

4. EEFUHERR (WFiiG2)
6.

7

T AR 4T 5e)

EHl (iR A Actinocyclus in
EEfE (i 4 Coseinodiscus sp)
3. 1
EHl
9, E (1 7

10. Bl 3 lassionema nitzschioides: 5rir % %4)
1. Ml (ririie

EkES ®ILE

149



11 AL — o O XTI 22 TH 0 9 2

(1) ZHHTkR

AN RS ORI RE 120 HTH L. TSR ODK1 45 ODK120 TH .
(2) r¥iik b b s
A ST

TR NF— A X SR (B4 32— 4 YAV 2 VHEXETRE SEA2LI0L I X 3)

PR TLIZVAAD, FAEG), AVTLEK), AnPoaCa, F¥ (T, =¥F (M),

$(Fe), WEYDARD), AbBXFIAS), 42 bYTAN), o= A(Zr)

WA WEREN : 240sec, FEBRAT : 3%, FOINEEE : 50kV, FANIER : BBhRE

MERFAA EEEAF7I7+—AZARVIZTHHEL, HhodaihiLi. CONETH

FEMICIHAS 25 2 I lENTTIECH 5.
B RN dEsE

BTG L TR Ty N—2 Lk, MTARItoRRGOR e R g LT
EHMEL TRl ERERICOWTEL L 1ICRT.

BoNHE X BAAY FLHRELTEILS THL. Sum=Rb+Sr+Y+Zr L5,

LFolse L, #Blo=>ofgicl ) EneieE L.

Rb 7% = Rb/Sum, Sr 4% = Sr/Sum, Zr 7% = Zr/Sum, Mnx100/Fe, log (Fe/K)

PSR E LT, HilhE Rb 45, #ilih Mn/Fe & L7z (1) k. % Sr 59, #%E bg (Fe/K)
LLAE (B2) #MoTEREEL TR, 70y baHL 2R E 2 ORBOREL LS 5Nk
T, HERIHDR ) ST wWhHETH L.

Fr:, BUERMHFTO-FETHIUNMTI Lo THEREMEL A HRL LT LEOETOEK
BEAVi, ShoDirs~/7 ) EARBANINL, ROBMEDOHELT ZORBORE Lz,
(3) PEHI R

Mk A SRR L D B LR, WTFo3AIi2wTIRIBENTE ko i
ODK-69 : #ifi®) £ Thad7=a, ODK-89 & 91 : RFDEILD 70

7o, HA IS MORBHI oW TS 2R T 5 T LT o o L s, HIEREIATT
Rbry—LDUTOEMALHAL, ESEETiTooAd R BT o r AT ediTas
Mot SNOEOFFI3COFHETLZEATE, FRENTYXI 8. TYX2 B, TYX3#L LTH-7

WHRF L DR LA TOE BN Th s,

SRR, SENGE (BIBOET), RIETEG), WlETIbHER (BIRTAT),

AL#HKENEE (Bl

4 OAROERIEEHR L2 £ 3, K215 P CRFLEARTRLAERITEOR
b, 7, Bl SR EREE R % 3 1R,

RFRoONEGT) 7Ry 48 (SWHD) 2E4T 81 kit shi:. 20ErRFORRE LT
EHETY 7EEZ A M (WDHY) 28 &f M) 7HILE (WDTY) 18 S22z, Wik
BOEME LCHRIRTY 7R LR (UTHT) 251 Ao it Shi. BH EHRERIEREL D
{0 L - i iR S o K0 & it — B L EMAHORBIISW TR TO LB THA.
TYX18: 2/ TYX2: 114, TYX3:24

150



MV EBFEEIT

F1 EHFEEHFIE (SEIKO SEA—2110L #¥% X BHMTERIC L 3)

AR | b | =UT | WREE | BRSIR | wes | ned A R 0
i TR e UL (19) . ABREE (30, ABR (), Bl
Frrp oo % (6) . WmHH ()
2 e [ = /R06)
3 LA ooAz [tk (25), A 2 R (9
" B ER AKTS
A ] LU e i (), W), #EheE
5 wF  [Ein K #1(10)
[ i mmn TS0 il )
7 i Al wes), A 15)
o [T T a6
“ AR kB K00k R B ()
i 10 w | AELT [ ARUARE), AMRE), P 0}
s i T oK G ML (3T), BN (58)
[wxn oG WA (16)
e - - ) e HoGS LN (30, O FI T EEFRR (18), B3R R (18)
S 1IN SR, AW 5)
o 13 WRE il sa1Y Bl B (40)
" Wik e ikt Giti29)
e . R T N T T TR MR (0, &R G0
cARm e [ e ™ |[ERRG), (BORG)
it oy 1
SRRM [men | i i
o nmAnRWMSE | W | WO ), e, MERGE. KDL LED, &9
16 ty (EREEE R TN WOT4|(60), EEE(S), LREN(29), LMTEM (68), T
LHWNR  (RmMsE | o wis |0
894 ba o
L i
ZEORN |Whking | wom o1
- t“‘g ey CrTeT ] oE iz r‘nﬁ?gg?‘a{kaﬁ&‘MI:u). BrREGY, BrRTF
wERE [Mukom | wn | om
N T e T I B it e £
munewn | o | (RGO RREOY, e g
1 e
i 5 R (26)
bk TSSB [ (D, PR
19 e 3 s ] HNAY ASY A (34)
Wi 5 il HER L] HT) TR (T
W (WA EEsar | e A Mt )
= Ll s HRE) KIV it (30)
Fa AR LR KT on | EEmOs)
E] K ok (il AGKT KSY  |Hkh(80)
mean  lewmin | oo Kozt |Bmem(100), B G0, RS ()
" 2| TR wmn macm | | o [owen, ERG)
AR o BRA—F 4 b0, AR (15)
s n e e oRm A (30), A9, FIR(8)
. ot L (16)
oM wm o 2 RIG, 56 GRMKE)  EREIARR

151



11 =R AF—GHREOL X BT L 2 RGO eEE

®2 REEEAEEHER (1)
x BT
2| an wEmn bt RN TIRNIE
k.73 | we ELTIL:3 i o
#H Ly 8 SWHD E 9.08] | T [ )
L WUR » fH SWHD SWHD 244 1 SBIY 106 o
3 Wi 5 S8 S Skl 361 il sy 101,16 o
15 EHTIXLTE
S| rmTzE | |
T L Ty 9.27] ousil wkn 14.67]  0.0450]
: X kD 2,89 1 sy o
wOTY 8.19 1 NIHY 0]
S¥HD 14. 68 1 SBIY 9
Suli 478 | T o
SWD 2,04 sy o
WD 6,45 | T [
SELD 798 i w o
SWHD 9.92 i say o
oty 191 1wy o
SWHD 21.39 1 FoTN [
Ty 241 NIHY 0. 0002)
[Ty 56 [T n.wj
SHHD 6.70] 1 0]
3347 SHD 12.30] 1 ol
WD R ﬂ 1 o
UTHT 1,49 [ 0
SUHD 617 1 o)
Skt 8. 15] | T o
WD .67 | T 811 o
I oL WY w7y 0. 001
T E TN SHHD SUHD _ﬂ!
B Ay S8 S SuIn a
[ Fo L WOTY Ty 0. 0018
)7 1 WY [T, 0. 0034
ETE MLk, S0 S SWll o
FT T £ WD o
Hy | moweo ) WD o
363 | 4l | SOhEL o fom ) SEHD o
)i WL y 8 o SUHD o
T3 [T T WY Ty o.0017]
HH BLH B 4 SWHID SWHD o)
.E ’f ﬁ!&“ & 12! SWHD SWHD o)
Bt L By 1 Sl Skt o
)T 055 41 SHiD T o
) WERLE WY TV 4,000
T T SHm E o
#) B > (O SH WD o
TS WLy 3 S SHHD o
ET By {18 SWHD SUHIY ol
3385 | A B S SUHD al
t Lid E!&ﬂ& SWHD SWHD 0]
é Lis A SWHD SWHD 0
MK Hﬁlh- =t SWHD. Sulin o
FT LB SKIiD SHD o
#h WUiE o # £ SUHD 0
)i [T wTY DTy
H)i FATYE2] I
T TR SWHD SUHD

152




MV EBFEEIT

®2 RUTEAEEHR (2)

i I T T FERNAE
i TR ) SBIY 87,63 [
3303 | Gl Fumm L ST 16 48 0. 0049f
W | s B DTN 13216 [
HE | WG R SBIY 86,08 0)
ME | s 1 [T
B | iy B 818 || T 9009 [l
)i Dl By 50 7.4 ) I 11812 o]
HH | R e 15.13] i smiv 74,03 0
M| Ry 8,07 ol sy 57,86 0|
Mi | ey am 9.0 SBIY 51.3 0
T B o 5l SHHD SN 17,57 [ smiy 56, 16 [
I B ) ) Sw 9,06 | I 137,81 [
BE | WA v SHHD. SHHD o seiy 86,52 o]
L TR SHHD SKHD y  SBIY 49.12 of
TR TR ) S | I 8. 51 [
T B By 5 SHilD SHD 5.57) | T 1.2 ol
M| e B SHHD. KD 6,92 ) I L8 0
Ll DRy £ SWHD. SWHD 3.6 1| seiv 96,35 o
A AL 450 SHHD SWiD 5.1 ) I 104,58 0
T 4.66) il seiy 81.51 [l
2 aﬂ o[ sav 10726 o
6, au} o serv 10279 o]
4.12] | T 107,31 o
WEE T
2.36) i oy 20,33 [
HErE
33 [ smiv 66,13 o
3,89 ey 7,81 [l
13 [ wory 1231 [
R (LB | woay [ 5.06] o wory 3616
L [T WOTY . 56| I T 30. 92 0|
] 3 ¥ | I 30,29 0
57 )| I 50,86 [
f) T 99,25 [
) T 32,21 [
| I 106,28 o
Al seiy 19,95 o
[ saiv 3,12 o
) T 6539 [
[ shiy 5. 81 o
[ shiy 7.9 [
| I 7436 [
.5 | I 57,16, 0
) WX 101,35 0
2] [ smiy 37,01 [
ST 8,75 ) I 56,35 o
Swi | [ saiy 01,73 [l
SHi) 10, 71’ o wr 63,74 o]
SWD 5.96) | IS a9 [
St 12.7] | 71.8 o]
S 4.82] )| T 96,35 o]
Ty 2.78) ) IS 35,42 0
) 5.% ) I 55,69 [
WY 7.38] | T 28,45 0

153



11 =R AF—GHREOL X BT L 2 RGO eEE

ZhH OF RIS FEE AT L WL O BEiEE (BETRSMH) TLRIHEShTEY, il
OMBOFHASREEE SR TWRWI L5, MU ERORBEROERTH S TV,
EWFEMLWEE LT, TR R oRBEVIENR O, BT RHE? E3hd

BEA 24 HH B, ARy S8 (SWHD) 20 51, FIHBLE (WDTY) 451k #aiic,
with b EFREORBE CH D, (SEHWE)
24300

R R R MRS W (2002) WUTERTEAS
HEEFATMEY - EFFALRER (2000) WUIRHRASL WA MES RS

®£3 MARHIRAEEBAR

ol = u.g!n =
g v [ ol o
- m x LN
B L 5\
:ﬂns ) 5
: S AR }f
i — ,,3;‘77_\ o~
= . - = AN
LOA
|
1:@ ‘!\
\
.
[ a28*
/e
r'?/‘_.'qa g
- 4w |
JO7 s/
= ke
e {
26 A7 b
{“}C/J\/ "’fa} ;’> o8
uf
2] Bt HEAOREEER
z oo
——d
i T T
; i —t I

154



MV BBFEH

CEEFWEOTBEFRHEEL N B EEGHEOTRHEFREEL " 2B
WATHEE « FHOERE - SHOWE WK - RO WD | [HHTRE « FECRRE - WEOWE-WFER - SEORN-W |
(ZeAvig oD s
] ] o ] ® o ] o

G| n
N

155




12 7 B 0 Hr

(1) Zriridn

A EBOFEMEA L ER L GBomp L0, REAH, GELLFICEE L THA ST
HOdHHTE, BRATE LI 107 SLRA TR £ 1T 220
(2) ¥ ik

AEOMBETITIZE, —8ICEESEE (Tringham et al. 1974 fi) L RE (Keeley 1980)
B do HIEE B 100 LT, EIZBD S B0 LENEVERET, RUhdER,. EEloX
FVEEHE - BRI - LR 2 B R L B, BE % 100 f5LLEHEE T RIME S & AR E
v, BN ERECRREOBES £ L35, ERIE, OERE L EEEoRVWE, EE
DLOLnYG, FMERBACLIERLTI LI PICHD. BEEEETHE, FESETIZE -
T, BESOLREOBN SREMETE 2, FH0RVEE, BEERECRIEAOAE, HEoMl
B, BEITHOMMEE S HETE B0 L, ENEETE, BLREOR LT A
Wiy, - A EEEOREMIHOLIFLVWESE THETEZ0MEMTSH L. +O4ME,
AR, BRI (. MAGREATRC 2D 0, EHMREEFCEEH I b5 EHE,
MO LWEREOWB A EFLL), poMBIIRETET S,

Sl EfEE T REEL A%, MEAMHEIC L RO T o2 MBS - AHOFY Y
HD 74 20 Aa—7 (VHXS500F) OfEfEEL—-AL X (VHZ06, VHZ25) brfsEmuEs<—
Al » A (VHZ100) &R ERUCBWT, #4100 BT o SR 0R—EY S 5 TN E I8
L. 150 ELRRSNTOAHHA, BFIHET S, 2L, F—xrAHOTYF <1
2 0 A 3= FOERFRILEFOREHRBOE UEEOBRL 2EOBME 2> T, T ER
BRT L BEERL, BB L XOEEEBE T TIORLALOT, BT TOBRES
ROFHEPIE, HBSACHEROKE S IEET 20T, BHAILRSALAr— L EBHEALW,

MEHLM R TOMBSMICNERLY ) — VB LAHET, 9 LEFORTEREAN-20
oIk FRiCRIMATD R o A MRECEIRTE D ¥ 1 TORER, 8 - BT (1980, FiRfl (1982),
BIF-ES (1989) XML D (LE H1 - #1). BEEOESLL AL LT,

(3) HiRis

HOBMEERICOVTE, BERCEBRLA (£2). #ERoRBICBWTIE, AR, S
EOLMICEE ST AAE, AMCRES L AT R,

BT RE BT L 13T, —BOoREowTit, BRI EHROED s
T, ROOBAGHEGRe oML ERL 2,

A Lk
a BELBmON - B

13 A AR L — TS L 2 EHSOGRE AT ICIEY S b0z ownTid, MY
o - G5O EROMET TRR Lz, WHERQARTREA 20, SFERE T TRgshai
HEHET 5. BiRL-0ikEE L EOBHT, RO, VHERAOERROAELHREE T
ERIL TR,

b fiEoFiH
AREOBEHREILOL L, OF ARME L EoURCEbhAY A 7OXRELRT O

156



MV EBFEEIT

(3454 - 3471 - 3487 - 3488 - 3503 - 3506 - 3516), @M\ KR £ 2% LYW AV /- b @ (3457 -
3470+ 3484), @RIRE DL WHROBEE R L, BuEREHoMBIHshzLtEshibo
(3494 - 3497 - 3512) O 3WHN RO LNE, TNFAOH T L) —OMRHES, 4 [ CEROLT
BHWLENAEREL oI hEgh b Ay (FIZQE@). MRV 212, ZhooMa
O L BREOBBIEHE L Ty, QDAY £ 7ORRM & FH2HRE, BL# ) o830
ICHFIZRONE DL MG ST (6 2007 ATHETE, SMSBRsnEd ol
LEBLE A TORRE LAY, 2R VOWETHETLLITHN, ZofREoM
FARE S L QRUA KON 2EIIHTSY, FUEEORM AL T THELH2
A, BERTEINETE 2. KOURIEbALUENEL S50 4k, LhECEBOHEIC
bR $ 5.0 3512 A BEM L FEOTREENS 20, BVEBRTEOHBOUEE VS
LT, AFOBYIDYICELRATEELEL SRS, L, ERICTESE I, EBRICE
LHBADETH D,

F7:, 3516 fHil, 3457, 3503 OMEKOEY s, ARGABEENSTON, BERIATWD
S AOEEPSERL TR LSS EFERSRS.

IZIZEWMIZAY 4 TORRAVESLARTIES EAQEETERT A #OI 5 LR s,

SIS0, Sk LT, AMTREOEKE. HRAOL)I ZOTREL, W 2pnE
BRI L ERbEs,
B St
a MR LSO NiE - B

£ CHBEMIIRHEL ZRbAR VA, BRTEESBRShI0XS50T, FToMEEHS
PICT S8, 1] HOBRBRE LT,
b RELGBOILD

B B A E S N T H B 2 L S R b OB B b o7z (3436 - 3522 - 3567),
BRI RBLEOTERS S 5, MHRORMIZLD, ZoTERINE>LHNX2ZNBL
(3452 - 3489) . WIRIIZEAH  BEOFRRTIE, —HOMOERICERF AL 3HH -7
(1144 - 3568 - 3574) . MEEOHMPFOT, bR/ b OB LI UKL Liv, L LTH
bl e, ROpLEESLON “RECERsRL Lo MEE LS. 4 0
HWORBO—HOWOERIZEEN S5 LSRRG LARPEET 2 LED D5, TENTHE,
e LTbhinks, oE—loWoafibhsorriEesy, FEHAOBEX, 0
BEREDLE ) HAE RO I L WEL TV THEMN S 2.

LEREABREGMENLLOTHE L THDbAL L EISRLLOF 24N, KRATRKT 5.

L DT, BEAROHRKOREIC O MRSREINHTHS Z LIRS,
C #icHmshn®
a BUR L WD Jiik - Bl

BREMCEEFHEN LN 14 Aofblc, MoBREyEE LTERSUETEEDS 5 60 10
Hb, SCTHRRTRRT . BREICIIAE - AR UBOE - REBSHD.
b HOFLd

— RO BESOREE - KE 31K, WL AROKE S LM S EL60D, In
ATHEREAEMEED & R AR 2 HHTRIZ, AOKES - BRIV THLIBEOWBATEL

157



12 BRGMIETR

o T, HERRVIEREE R8I0 L TRWEREMRH M 2 e 2 h,
ERBOBOLE LOBERERL TV, —IZZOL ) LEREHEE L CREE - hfie sz
Abid,

fh, 2FALHRECEBLHEORRL 0L CERNGERLFELVLOIILALTS
2, M— 1126 AFEBUG LEREE T R AN O TR LRROMRI @b TS 5. 3514
i, BEETTOALTRRERSME SN, HIEEOLONBETH LA ENRLERIZNE
Efuzv (3548 - 3528 - 3552)0 THLHAHE S THAEAPRVOTRITIL JLHMIE ORI M
bz LA EL LN, FAREFLREROLELEGENS 5. HTLNERIRBES (Hifkr
olbDLELLND,

EOMWMINE, FOWBRLMWHYL L, KRA Y 1 7TBORRERT— 5 05 kLD 5T
BID - HREAMD LI, RRRESFEAROBEL T IS ELOLD, HOERT - IZAEL
THH., Gk EOBRERT—F TRL LTV LEND D,

D MRS

a BB MEONL - #it

HESNG (- & BERUEF G LK) Sk - MTA LR S Tw L, FTRAFLED
T, GROIBEHIET— 2 2Z Lv, W20 RN 208 FHE 2D, HBICENEED
BHUMEOTMOMbLZ EAREEER SNL, MAROERERIHEDF—FERLTVD
Lk, EBREIEA L%V Yamada (2000) 12 & 29RO O 7Y > P RABERAFICLD
ADRFIEE, H)Il - FIF (2000) 12 L 3 ILHEOHCHEN ~ P OIEHBERIZ L 5R0MNL
Ll LOKE, EBAPIGIOLEBEAOF - 412 L 2HIBROEREI L 2ROHE - Lo
EBRAHD (2000 - 2001 ; =10 2002 : AvHk 2005 : #5HE 2005 %), EEEARIZ Lo TRELD
P HWE NIRRT — 5 1, WRTHROARL DL Bbh s, @AKo wTREL 5
e A SR TR,

HEWEFORMIEREIZ & o TR ULBE S EREFERERTOIOT, KEE - W
HL Iz, CHSOBFREEHROBNAEEES, £ AROREOBEE, WRETICR
BTHZLAHBETHo 0, FBHINKAMOWIML, EAICL>TELLMMNDBIZ, KR
BEOROREEL > X TCOMBIB LS ETH L.

Yamada (§138) OUEEBETE, AORIRERICL D, WL 2 KR LRI, AR
Zof, KBERAOE » bOBRIZL Y EbRTW S LA E N, B LEMEOR Y —
HEHEHTOMB AL, FHHN ] ATHEFEMSICL), EROBEIRAIIRESLS
EEbiz, MOk WU OB I NS (Yamada 2012). S0k 3 SMAICHE S BRETHOMH
S, ##E (E) bEmo Meil & LT LTwL. B - 8 (D8 Lds (i) oK
BT, ARCHMLEBY A7 (B Fr— PR EORRT, ROFRTARMNCE LSS
17) OBBERELTWS, —F, BHBAF— 412X 2EROME (HE W8 =10 wig A
R L RUNIERCCRIE, BHL COFBEREL TV 00, EFhehing L #H
HOBELHEIIRE 2 BOTED, PoFHF BT VHEHTEVLD, RESAOMLTELSME
EOBENSYE L ERTE 2w, LiL, RAOHES, ZoMETITIC TH#ETHL KK
DEEFE] LIERBRICHIET S L B L A BHOBREHBETE S,

AORR - LI L 2 MR, EROWRIZLDBE L EOBBILRTE 245, KoME Lk

158



MV EBFEEIT

B ARGEOEMZED, PR OERNSIHL L, BROERARIIES, EBROARIZL
DRML CHPRITERENATHA I LE, BRIIHL->TEHECBR{EENDS,

AMTRAEIZIE, EWERA L AR SN RBOEREF IR, HYBONBOMNERTH L.
HHOBIEOEE KT L0, TREFAOY L TVOBBETo (K204, A0 M. UTF
IZRREE D LTHRET 20, MEORTREMIZETCbnTIE, EEMkiaTahy,
ELHLILHHLBEbDLH A,

WAL AEERE, 0BG, NMLFREHVARET im oflVEEOE e P EhoTHA
Do TSI L ZBMUEABTIRE COHE, FIETHLVLMAKL TS, LiEoME s, #
R KRR, NCHETA2HE0HD (3660 %), MHNEORMICEREET2HEND
bo TRELALORE, KRALHE->TwLNT, HOELIL Mk RAORETHT LI &
BANTONLETREN S 5. SEBRLARNOIZL AL, TIEHE & M I X 2B LRI
WhhTVa 0, BIMEORE (—WRICI) Tk, SFICKPT 50885 s e LML, (1
FELTORREIZ>WTRERLTwRv, 4 GROABLINRSTHCHLEELLRID
T BB T ANERTREER LTk,

b h#ENTLY

AMTRBEOREERAEICE, CoMoaic—RIZRO0D L9 12, IHOERMEMERFT
Pl EOMB L H2 b OMFHNE D, SHEABISHOERFMA SR E2RL, —RIZHEES
NTVLEL LTOMHEL EEMESS 5, RULMA WU, ERNEEHROFEDHICME
AL VA, ARMOAATH UM, W22 SR, AL RN, FRMIETOFE
WOWMIEAR SN, THIZTRIZ L BARDMRE - MLOWHIEEGRT 5, NROBREIZ MR
Lwbo (3614-3644) FRENDIES, HrLToMHoRsEYRy. —F, Al - 55 (2000)
RER (2004) AURETLAWIREL B ¥ A 7HRIRB ORISR Shvkv, A, B ¥ 1 712,
L0 AOVORIRENIZ 2 E L TROATHS (3614 - 3644 - 3647)

IhicH L, NEERAEICE FloERLHENIZEAZRONE WD, Bl MR
HECRFENTwD, FICIET 2ELBI, AREHOLTRORE, FRLHsBRoE
#, HEDHOATLVRIE, B & URMSICEOH R, TIEREPEHLTBEESLTWS
CEATRB E N, MAIT 3668 IXGEOH T AORTRLAZVERLN, HOEREIARIZRS
NDe LEdaT, DEVLOD, I=F27CHE FRMALALHESRTHL. WHIROK
Bid, EHOSHELHL GBI AN, RN R BBIOOBERAEO 2 R L ke
ML TVDe LdsT, TALBAEMULGELREQATIEbLTHL. AROKE 2
HIELT, L AMOLLEEET->TwB LI EL LN,

KEERAEIROER - MTATHE, ZALINEORDIMTRE VI Z L ZALHEB I D,
LAL, SSTHTHAHCEV T RIZROERIHYMME SNLB Y/ YORRMEIRML TS
0, AN RAROFIE ARG 2 MBS W R AR Rk B A RO BERE (KA R T
1£ 3675, /LTI 3606 + 3651 - 3652 « 3654 - 3655 - 3659 - 3661 (ZRMMIZHSN2) &, o
ETOMRMPEETOERE ARG CEERNIZERE LY,

=T, _ROAMTHSO RO RO W S W CAHR0E F o S T S A H IR
Z5AE () 7ovsh 2004), B FETHRENGRES (e 2006) oEHRHOBERAFICRLN
Ho EBRIC L ZAROEE - MTHEEEOWRMAE L vl FIRARCBVTLROERE

159



12 BRGMIETR

WTHIEB Y 4 7OMAKAERENDL ERRL T, KORBLEREHFC Lo TREPHDLVIX
B AOHEEZEBLOMARNEI BRI IREbHE L2 BB L, LLASH - TE
FHEN - AT RB L EOEERAOBRARICROND B & 1 7000 iR & F 4@k - W%
B MARDBERE A PE o P W ICARD AR - TN & 2 B0 % SO — T T 2 THEEA S 5.

AELARILDWTE, ZOL) BEROABRIALEL LTRIZY202, LwIEMLELLY
b Lkvd, HHT 2 EHORRAMbS 2 LIk b, VDD ERTREMESHIOK TR
5 kBB s (1162 - 3605 - 3606 - 3615 - 3653 - 3661). FFEAMERIZ, HDF A > HH & 5
FT2EHIE, PORREWOMEIRMELT LI RB SO (K (1994) OFI D)
GHROMAE,LRTHFICS22ME (MER (1H8) oF 5 MEElD b, EREALHA
WD EAHSNTWD (Semenov 1964). LROMHHEOEY 12, 20k 5 &fEsmEa)
WL BN B S, £ ThiUL, ABOERE TH%], 20/ 3083 MEEE-T
A bR H Do 3607 12 R HN DA SO EHIL, /I & LTHBIMANLBEL
Feb @b Lk, 22725 L, BIHESS 5VEEFIIZEAYRONEVOT, HELHHED
PREOTIRE(, HHIMIELATL, FoMBIMphTwil ki Eionhs, 20kl
Mk, MEEFORARY A6, MTALELTRAVORATE, RAE LTS T h s ek
wikkd, BEHNHD. HBOREEIENED [HH] #2LTub0bR6H, Zhifl
REORLTEOHM SRR 2 )54, ABRZOLOMHL, FADKEWLHENBIET
HRwoT, FLHOHEEHBLVIZERSIZTINME HEYVEES Lo TEELH L.

SR - BERET - SMARMOTBIZ B THZO LOMRKIZ B R 0 3 SRR sl (B
3647, MG 3653 - 3671). WRGHOKL LI, G - FF (HE8) 290 E->TRLTS
D, 3 (2006) b SHICESE RIARSNRONEORIBERA IR0 Lo L
T, LAt TMARDBERE#FII2VTE, e LzAvehibodhasrd Lk,
REL, BREICEELS LORERT -7 REA0E) - B (Hi8) 04T, #2, I
HAEHOAMEFETH ), AAOEVENGHIZL T LOWERIZOVTHT— 5 138w,
EEO kD - R L oSG BRI, R % S R o B R BRI D IR A 2
VERERE, RoBMEGECHIT L ERE SR E L TH D, AOERIZ L ZEAEOERD
PEoTHLTRELH 5. BRAFOAMLTRABDELLE Y, bLbLEEADRLDT, B
LS, HEdLiclbhIRo LI, AARHURTVALIERT 24855,

V{2 OHERTEFIEEAFRGE  E TR, BEER L RAOMEILE T MM
WhtrofebBLLNZ (3601 - 3632 - 3662 + 3674).

HE%3Eos e ABROABLE#RL ROBBOEALRER, FiokoRIRPMIIZNEES
NfZ bR S0, ARSI WY, LD AFoSLuERCERSh e RS hD. B
BiE THE] LA/ ILLTHOShAZ LA ER NG, Sk HRIZLY, T3 LAk
ERIZOVWTREL TV (LB D b,

(4) g&

MR DM RSB LR SO BRI IZ L ko Z L6 0k o1z,

CEREI IR, OF ABSOREOYFIC bR bo, @ - ik L oUiiziv G ht
L0, EA R EOERTOBUHRIZ VO b0, O3NS B bRl M ABROFRIC
RO 2PDEECRESS - L F2SND OAFWRIETHET 52 kid, Bk )i oFRFN

160



MV EBFEEIT

DE CHR L OMEE R Hh5,

« S BRI R AT S A7 b 0 ORPERPRI O BRI 20 it ERBORINIZE DR
WABLEESLZ b0 L7, BRBICL D REBBOLBLER~OMNOHMEAHESI L,
CEEBLUSE LCHY S WERIZBL TR, #RSRVERIZoV T, KR DL VH
FLERSED O, BERROBCHAOGLCHvs A LR SN, DAL MRVEITE
Fofdzit, CoL) AERIIEES T, ARHOHRCHAVohiz LR ShD.
CEEAFCRIATITHASATOIEREANE BEEICR—H L hvdt, BlolshiEd
RBHOELL & B 2 WMEARO 6z, KA O/ABE D HARmI 36 L iR E
FHARDOEM MO L2 60 AN, WHEBERYLMBOERD SADRIR - MLAL L
THEFGMAROMBEKESHE THE] MOMLI» /I & LTEbRLTREFELLNE,
<Gtk ERPSHLAEHEROMNIZL > TLROBEEFRIEL TV { LEFH S,

(et 7 v m)
71 Sk
PR (1989) [GHOWRIL 57 1790~ 66 =a—4 Al BT
A (2006) (ARG « TR Wil (P AR - BLRE LR RV

—WHAE ESFEETT - SR WL R R R A Y 31 4 ¢ 2L

IR - BRI (2000) (AR 76 OTHE L MOREE] Tl TR R fE R L ) 3 35

HEG 2 (2000) [HUHI L L MO SNIFFOBRERIC T 8% TASEESRH 20000 A0S FEE 5 141170
BES S (2001) [2000 FECACCRHOBREF ORI L 5 WHROMEE | [ASIEER2000) HHAFHOELFM 6 6898
BemiE - BT R (198) [FUARGROSRMBRIRIRE—HY » Lo dpdb L A~ Ol F—hizk
LEREE T02)) [FhHFME 671136

W7 AA (2004) T=F M ORRIFRAATT] [HIRRRT =7 R TRE] 42 452 . fIRETR M 2 - G 11 LR
ALB F —

Ak (2005) T[RRI & 5 KBS RE RO EMHEOME ] TASRERN 2004] WHRCERGE S 10. 83101

PR (1904) P3Eovicfbdt] MRCASENIR S

FrREEAr - NG - BT R 1982 T EEOUfEE Ot RF—-LIZLZHE £04)) [E5EE AR
) 146787

FAVCE (2005) [k e L b 2R RO UM MR T TASEESME 2004) EERACEMNCE AR 10: 102110
PR (2007) TR SO ERICSHIT— N TR L L TORKOER—] JUbAPEHPRREsS - SRt E fre e oenimas
&R (369388 N MO

SR (2006) TIREBINE BSHCAMMORHFOMIE L % 2 5—H (08 B BEOT BRI, 6—) [RIFREGERNE 181128

L e

Zilis & (2002) [2001 K #7) LI TRET S 1 SRR [AMIEEAR 2002) REICFNRE Y

8171189

Keeley, L.H. (1980} Experimental Determination of Stone Tool Uses: A Microwear Analysis. University of Chicago Press,
Chicago and London.

Semenov, 5. A. (1964) Prehistoric Techniology. Translated by M. W, Thompson. Cory, Adams and Mackay, London.
Tringham. R, Cooper. G. Odell, G. Voytek, B, and Whitman. A. 1974 Experimentation in the formation of edge damage: a new
approach to lithic analysis. Journal of Field Archaeology 1: 171-196

Yamada, S. (2000) Development of the Neolithic: Use-wear Analysis of Major Tool Types in the Southern Levant. Dept. of
Anthropology, Harvard University.

Yamada, § (2012) Use-wear analysis of tools from NaHal Zehora L In Gopher, A. ed, Village Communities of the Pottery Neolithic
Pericd in the Menashe Hills. Israel Archaeological Investigations at the Sites of NaHal Zehora. The Sonia and Marco Nadler
Institute of Archaeology monograph series 29. Vol I1: 978-1010, Tel Aviv University, Tel Aviv.

161



12 BRGMIETR

L mRR w7
BN T iR LAY
B | wncinowmeiE - o wous el MY e | ow
T T 1. wvl
Tars ke 1 o b s ¥ swmcome| - o wowwl ool MY wm |
| wwem WIS - of wousw .
BN S | R I - = | wemm] el BV) s | on
AR T MM AR T s .
abu| L ' © A geme af | ow
wawss o
LTSRN Lo TR S TR memn] O | I o o st
v af ww | m
¥ wwem HWCHF W T R - - v s | o
o
| wween|  weeeow) AT - = | oA v s | @
W teinc
NG BN TR T o | W) LU LA T — | wamm| o wesvl en [ u
U A MMM 2 M3 TR L W ¢ = o 7| o Ly an | o
Sy e A Y S ey (T AHONERR] TR W e ] © o L v
AR BB STl T DR z ; |
i e RIS - JUOR | & T G B it s b b L] = i ez ins| v i L)
T ] =
DA AR WD R DR e St rea]| & R b e A AT UK B = - won[  msw| wn W
& U HHCME ] U HEAEHRMES  Wkard] O ws| M v an :
. P
B o e R L EREH AW s (BT M N ) YRR TSI I vl o | w8 wfomn | e
TN NG S LTS VI E Wt Y R TSR
e
lesas — ¥ WM - — | o] M v =n 8
“TIuT RN O o)
[F 10 e TN 0T Radd ¥| =u 4
UM, e o4 o WM wy| wn| e
A e
TR TS WS W SR ] IR
S A W sy s |

| EREMUHECHEY ¥



MV EBFEEIT

SR TEae] o 3
e e o o TS DEEEE - — | wown] wwa] o[ w [
| zwmme] o) TR - o | wewnly, o o we | oo
Emvx..sati A mwhmE P T - o sum o moc | s
Ty
. 1 M 370 & s T 8 1 WP ¥ W = © HENN o v i
- - o seww o mo |
= = = LI 1 ] wE i3
s 1c omi T
P e M h A A PIs Y T 4o w| W o | e
W G0 (4 ARG
EETLLrr B = -, :
I B BN S s W S T I HAONNRR)  thasi] ehiiineiaiiiuial M = w [E I
RN YW = | H| vere 3
umugﬁnﬁuﬂsﬁudu!ﬁuaﬁhﬂduuq - R W | © W af ens | o
Rl 034 B i h 15 T
N TR SN TN T = |
e e R oA Sam e T i B e T P W o |
R TSN SO RNERNY WO L= (@ - AR B WRTR W 0w - — |ewwrms] momi Hf =g o
BRI BTN 70 LN AR YR
Y AT MWD ARSI iuﬂ“ﬂﬂni W 1) 1% 2k e | WEme L o
FE R B R s e
ORIWTENERS (Lo TIRS W VNI ENAT) : o4
sEatr IR L W T k| © el o ol = | =
- “eaumn
EREA bbbt Dl o L SRR TR TR nann| © ws| wemon] W s |
BN LT R R AR TR TR R DR R
x X > % :
ERLRT L R o S inm| () . Wil 1A IR x| o wo| wemee| I
praiel Shall LB R et e L L2 -t R SRTTERS TR [ wun| o | @em 8 ez s
= R =
D 30 YRR e PeR e aaas| (BT | W N~ W] - — | mew] s RS
aazss w soeuman sgumys ey Thaass
eirimanh 3 Tathi T ) sl E— smonwrerswswel | o | yown| meewm] o e | @
334 "3 s e e et B B .
L N R R MM e WO F B
| wwv| mwmm W] HRCANOTE. o W - o wous| s ol eet r
TR 2R N PI#H#?.EL‘J!EA;I
39 T | W MRS - - wz( e of o |
153 TR | WAy W& P27 S R L LA B L 6T ) AR A1

CERMBCHEY ¥



12 BRGMIETR

M3l
SRR AR NS (BT AR ) 5| AR TN IS weaH| © e oot of e | 49
W S ARANT LT -1 FIeiey
. b7 ” Wi~
() M 1) et S R | x| © u of wee | @
O, F & oL (] ) M ) TR T WY e s ol EEEIRD
wwn > @ R WA R AN B — 1% © o mam)| of ome | e
FRBR T YIS RHA I T W 5 o~
T e o e o Beosabaddiontd ML S e s W v eneey o s | s
W UG RIMEE C RN CIUTHCENY 0L Y3
Favon wu| L ¥ - |y, N a| e w
e
DEE TSI TR G R S SO R A (BT ) e M 1) L AR TR R e WHE| O e SEH WY HZO| e 1L}
Wby 3 1 T ) B
5 O T
N T Etanaauy Te| (WFDHHCNEEN  FHE LD AT L e e HE O | g o wes |
ELELERES Bl LEE] T o R
TG DR AR 52 Wie
CRTRRBT 8 0B T § BT hoii st fateiibdotiinied - ol I K2 Ao | W
A R AR ) THEIRE R W | e WAL I - — | s BEH of we | s
i W
bassmomin e 1ot ¢ i e W il | - | womw vans| v [ w
e T IT L Rt h e p Py wr| mwem W W TSR - o wonw| e Boaw | o®
it 6 el - G50 VIR e B | & G Y013
S 5 aum ;
bt s . LWk | L Dkt z o wonm| vl gl o [
AR . = |
P e e | (B MM EETTS PR T - of Wi | s
— N RERE CERLTLE
i S A L B L BRI aW-gOm| LTI 4 o | Eamorz) 3 o o
R A
ey N con| (@ -0)h HOM 8| R b aau| © | wemoee] o e | ow
4 PR U 1 T M A
VPSS 2 e s awchobomel - GaEH al wes | oo
2o a3 ot 44 ¥ Lt P o | sowe| s W e |
Prr A (G EEK Ll gL R ) LU B W L Rt = o wowm| wewz of mw | oo
S UG = WM TR
T el e e B B ey - |o| wews{mene] g e | ow
TRa Ui Ty W aaEs| s - i
e300 3 w0 7 0 B W biai O | #HE] gy eyl e |
RV WG A AT RN e e E e = | ] ol o | o
133 {011 L SN - L) Pz . L

EERMBCHEY X



MV EBFEEIT

v | W W ORI CTRE I = = B ]
s sema s € T RIM 30128 BT 4 BT H¥| EWEINE WG T IR - - 3 wx | W
i LR
WA 313 WE g R L] | Fwm e - B e | W
-~ ¥ e - - o wm | w
R T T IRl LR B R B L Ed = | L LS L PR B Y - - o] sesc B
WA STV | TR | - - O] e ]
) o Mg v . P R RN TS - P [
aEpi L mal DL ERGE g EE PR e v IR Sl frrpE et L ol e L BT 3 um | W
- N - r L
4 - | PEE T [P of o [ w
R L] e = - ol
bRt .ﬂ..;;.-ﬂ@ﬁ@hn.._ﬂa T OF | SV MRS b i el b sl
@I WM ORT Y (| AN T R .
5 ¥ W W it o | L {3 st
G ia it
L) T U R :E:a!e“ﬁr.l.li't i gl bl
B —
. ‘ i W TR - wo~vil
6 Tmmenaiy e Su | Fwom W i ey Rt o wewel S0YAT of e | u
BRI LS HR T &l
PO AR R ER RS R Riad = o R vy gygent S R .
O S MR T3 WSS TN (B MM ] Lk St T - | wiss of me | s
[CEEEaEne T S E e R e - - A Y yga| o "
e IR i - o - of ww | w
P —— T swaipiicon| - |- | mesuly B o | w
PR AR A B o L AR i WM TR ekl - | meew) M of s |
| -~ wacimom| - - | maew| o] of mw |
FTRTErTT——
R Ll B gh Lty [CERraT e T TP R Y wnan| © L Ed 1 | o @
Wi 9 R G WA
- . ~ - WO~
[ —— . 5 T . et > P E
e PR T2 B - [T e | © s, Moo ol | =
AT TR WS S B ataeaw - wessw) of we [ e
. . . ERLL . " W]
T RO AR T O TS PR G 5 M ) AR AT WY 2| © of we | e
1 D VW G R T T U RS o - sl - RELEES
(RS ELE | b3 Rl R K | © | Wi | sk o
(M N ) TSR | © | mesnod of me |
| W kL] P S A LA L AR L AR

VERNBEHHE ¥




12 BRGMIETR

B i1 s s |
T TR
Bt () W ) | R AT K - wemst ol s | s
| TR X TR
| - | wems | D
v [ - of wm |
3 U ;
RS LA o e R b bl o 2| uk |
¥ = | ol o evaeo| wm
v W1 o — | ] o) of s [ o
| Wl sl - | sounl EPREIEE
HoE| BN W TN = e L] Rn.ﬁh i sl B
I EEECLTT TN i L LErE — [ voun| P I I
3323 s ok W | wowun W | o | s
U ¥ ECh e - A of me |
ws o] Wi
WY TTEINE PSSR 1] WO T WS G0 £ G | haddl daacitssntn, b ~ CEn G il -
“EEanTy ;
o TR O R R il busodials ket e | W
TowIBE "0 ¥ wwew [T —— T ]y S | &
o s ran s ~a03 3 = | G I T — | wown| wmee of iow | w
0 Wl o W i
o] W — | wana],, B of e |
B WA TR "
w| v e s AN o sous| s of um | w
SRR S TR BT [E] W] (LB
T T T T w wwew| e MRS
feame 2 wdmeine Ly 430 B e
2.3 TIERE | W | Weaw kL3

SERMUECHEN ¥



1

*1

MV BBFEH

4‘40!'1.\'

w Fis{7 L XIAT

1n.Ys47
Ll DR ES L] WD
natwﬁm&&m L‘Eﬁha m- HECELDSAY 0 200pm
o, o SRERUERREL L
iLtL X} 78 (1089) )
REWEXRE 517
| B
1 e L] [
Py rer—
e ] [T T T u——.
™ =
e s
g“mm”,m} w:luk‘ﬁ e Es‘&‘:.l‘-rﬂ-‘
e e P e
B e o | BTN | FEEER
L e e o il e e e
|
o [geeen g | mmem pmes e |em [enaenie |mmescu:
TR (1989) )

AUy 2051 TOHE

167



12 ARG

3516-2 X200 FEMOAS A SRR (HIZHET)

3516-4 X200 LR 45 o HE 45166 X150 WEROAS A 7NN (RHCEAT)
(Lesy

397-1 X150 XR@HIZEAEEDRL

3497-2 X100 FIEoEEE 3497-2 X200 XREEIZL

H2z BH&MERE (3497 - 3516)

7 IO R

168



3484-4 % 300 F)FHo>E FBOL R G & W

34845 x200 2 EHIEEORBOBE & KRG

3503-1 X150

A 0 L i
OERM L

3503-2 X150

G B0 — B T B D 3503-5 X 160 il
B 4 7L e

A
3 ABMRMEMAE (3483 - 3503)

169



12 ARG

1126-1 x50 REIMOEERE (RN fiE+ S8R0

1126-1 X200 HFHECKR @ SHC 8 IR0 MEFE. 1126-1 X300 {6 R IR i & £
(LT RO MENRN L SR (Bl (05 5 MR

1122-1 X200

& i =3
B4 FEREMEAE (11221126

i

170



WMVE B

LA

3547-3 %40 Sl
(2 i

DEEIE (M)
2 & W)

2 %60 FAmONENE 3547-1 X200 ¥

3291-1 X50 JEHPORERE (i i

L2 & W AR 3201-1 X300 R

5 GM&fEMAM (3547 - 3201)

171



12 ARG

3354-1 50 SEilOEEE

3364-1 X160 KR & bR
(BRI 5 FRE

B (ewaizpizz+ 50
(45 B0 ) M 0

3425-1 *100 SEMEMOEIE

172



3567-1 X200 KR4 ViFd 3567-2 X 50 LiNHEEE
(&5

3567-2 %200 YR % 3567-3 X25 (EEOMERE
{#. L

3874
asy

3674-1 X80

E7 BMNREMME (3567 - 3574)

WV

BRI

173



12 ARG

LY
?>ﬂ
2\

3606-3 X100 FEOMIIK (00Z) L 8EHE 3606-4 X 50 HrLifi OHFEE

—
3654-1 x50 FIMEO WA - BAREL (2E) L EENE

-2 50 FIORMNEN - BRI (%) LM 3664-3 X30 AMORUNBIRIE - SO (102 SR

B8 BEMKAMAR (3606 - 3654)

174



WmvE A

(W5g)

36861
(== el 3661-350 A1 RINRIE - WEFE « BiAE (I0%2)

3661-4 X200 FIEOHENE - BAE () 3661-5 X200 FROM DRI - HUE - B (003E)

9 BMREMAM (3665 - 3661)

175



12 ARG

3814
(/a

I614-4% 150 AV (HEH 5 OWRE)

R (I02%)
DERHE)

E10 ARKAERK (3614 - 3644)

176



MV BBFEH

o

1150 FIRORIE - AR (00%)

3647-3X 160  FIBOMENE - WAL (i) IT-4x150  MEAN (R4 LR (B MO0 DRR

E11 BAM&MEAE (3647 - 1165 - 1151)

177



13 ARG SO

LIz

AR (U VERTE - WAIETD) (2, BEOHATERIRIC ML, SRS & i
A LRI AEY 5. BH (20000 2 U, MUCBHCATINBHX AR T £ AR LY, TR
FHEIZ IS 5\ I ED TR S TH D, LIREOiER Lz & 5 Libdiin LB i Lo T,
BEOBERMPFHIEBREIRLIEAHLIE S TWS,

AT REORMBE T, SRR UANEE L KEOHE, 8L CHBO T L D #SCRACRTE
HLE LN TE SN T D, ATRED BREE & R 513, MRS s
# 3 5D MG IR ES, RSCR RN O B S i3, CheSEMOEReHE
R AREEML oS RMAHERIhTwS,

AT, L L AR NN O H AR 2 5 AR R & C OB & ORH B OB &
Bk LT, BHHESEE L 7,

(1) #x

SEHE, MUOCRHCADN A £k L v oA, 8. MBLUAEMRALE. BB ATHL. HEOR
MizEERE L bR IZRT,

(2) sHikiik

BUR oKLY RS LAtk BITI% MvORDD (BT - BER (MOMRITE) - B (S o
ST OEFWH BT 5. YIE, #FA - 709—0 @akrog—n, 77387 TAR%K
Yy, REKORSH CHAL, FL/87—biTi, T8 — M, SSRGS CAGH
HR MR & B L, 2 0880 BUEEA B L U0 AT Bk ARG SRR o B AR H
Bl7—Frs— A LB L CHE (8 2RET 5.

Ld. AMBROBRCHRIZ, Wk - (I (1982), Wheeler fis (1998). Richter fil8 (2006) %
#FlFH. T, HREAHOMBESIZoV0TIE, # (1991) 2HEHE (1995, 1996, 1997, 1998,
1999) =B#|2T 2.

(3) #i

PR ER B2 2 IR, AMS, &, B L0EskE, S04 58I (oo IR B
R, A¥, e/ FH, AXHY) £, LWW 15 GHE (YHFE, NC S XBRA S FER, 3
FHIAFFERY AW, 2FTRIFIERIF I, 2, A2 ¥, TXE, roE, w
¥, AFEFCER, FFIEF AZOY, ZVEXXR NFY, PR TE), B612
DAY FICFEES NI B, BRARRERNS (BH#23) 13, KR THLY, UG L e
&Y, HSASRACGHFRFIAMETE vz, BEAHTSHL, /40 M (3200) 1 HEHT
(BB TEY, HEAWTHD. SoiEdy, ABIEKR (3187) (LERB OB, Adt? (M100549)
LR (3205) BRBETH D, ABEIRAR S Thhvis, HERTHTHS, WFI, [WE
SR ESERORNENFRSEET,
< AT HCER  (Pinus subgen. Diploxylon) =7 #

BRI GE Y & EWRIGH TR S W B, (GEE O PHED 5B~ 0BT 22~ 8
2T, BHEBOMIZE, FEEETIEHEICES S5, RAHEIE, BN, Tk, AP

178



MV EBFEEIT

%1 EEFESR-K (1)

won] awan [ it [ wen - B

! 3 el

P T v

P T o

T s

o e

T T e

T2 T T

T

o
i

T R FErEr

T T ST T o o

I TR R T T o

1] DL 210 |mow Juie (e )

T T YT rw o

T TR T T e o

R TR T T o [

I T Y o o

w | e e e l« o o [ormnan P

FR T T [ o [emasfrewran o

n LT LR 2 e | Eshicama elial Lo

= o CEEN YT B

N T T
oy o
oy Ton
e i m
Py rw B

N T v ras -

P T m

o T B

e ez

= Ty

N T e

o T ”

o 73

) 2z [EIE)

3 T e
Fm m

O T 2y

[ T eIy

o T B

T £

o

o

" s E]

I T e

TR T (T

- 88 Hirk~ v

T T ST T

N T T T

= ETI— T

Fr T T

e N [ ¥ e LY

[ T e

7 BT TR 7 o

£ e nuis jmew

I T ST T

F T T o

- . () = Liil]

[ T i B

o T e o

o =) e g

[T T i g

[ T i g

[ I VT B

T T T &

P B T 0

- o fem ] =

%

N — o=

I I YN T o=

179



13 ARGHFOBE

%1 HERESER-RK (2

wn [ aman | woow wima w we | ame un w s
= | =% Fm s I ™
n R () [ CTIT O e ) )
FN T o s ORIy RN
™ - [ 2z Rar MRy
| o fem e s - 7R raRar
| omw fem e o - EFELITETTIry s
o[ owm e s e mssemman |uman
o [ wws fen e nams s nnen uman
[0 o o s
u . n A AN P =l
o . i Lanama T =
) 2T e fams
= Yy o e
O cn s o
L] -2 . A T I)
- XS
w mam Az imern
o] s
w AR T T
u man: s
W s ama m
®2 AXEHRMEPREOBREIMWL
LA WE-®7  am . B
kobad L L T ‘1!. EDORE ap 5By mm oawma sn miemos I8 o
e B Y we LLd s
FEn
o RARTER i
A¥ 1 Ll 4
+xury i - '
[Eww
AR - ' 1
Ny s EER L - * o

2
aiw
=aR
brx
W
L]
(VTS
T
nuwd
L]
[EYE

s LICLH

AFIRATIERT ANE
L EELT T ELEY )

Fre
™

BHIGE, TEE)y AHE TR SRS, FEEILIZRIRE & 5. R EGEENELC MR O 2R
FEH LIS, RAHEIZNER, 115 M.
« A% (Cryptomeria japonica (L. £) D. Don)

B AL ARG & BEIAAR T S h o (GET O R 5 B B~OBTIEePRT, B
BHEORI BN v, BRI 2R R ZO 5D R ENROA TSRS,

180

AXFAXR



MV EBFEEIT

FEFRILIEAFRIT, 1 28R 2-4 B ROERGEBT, 1- 10 Hifa .
- &/ ¥# (Cupressaceae)

W AR EGE T L IR TR B s BGEE OB S M o BTIRR e~ 2
BT, BHRORIEE . BRI B RS b hb. BRI EAROA TR SLD.
SPEPEE LI ARIEACE C BURT 2 Do HUMEIRLENERY, 1-10 MRS,

- 4 Y (Cephalotaxus harringtonia (Knight) K. Koch £} £ 284 2 H YR

) (LA R AT & BRI O S Do BGHAE O SRR & BB I~ OBTIXR P 2. (Gl
HHEIZ R S AREAES 505, MRS L RIS 5. HEHR TR
DATRE SN, FFFRILIIE /BT G 1-2 8. ROTHRIZNT, 1-5808.
¥+ | (Salix) YFXH

BALH T, IR E i 2- 3 A L OREL, FRAMBETEREMD S5, lEI §
FILEA L, RILGRERICRAT 5. PUREEIIRE R, 1-15 MR,

v ®EAY ) FEBE (Alnus subgen. Alnus) H%/ ¥F

BALH T, HEIREE o1 2- 4 AU IS L TRET 5, R REERRIL A L, BTl
PR R T A, BOHHEIEEYE, B, 1 -20 8RB0 L0 L RaRHEEE Y S D,

- FFWa) FHE 2 ¥ (Quercus subgen. Quercus sect, Cerris) 77§

RALM T, LB 1-35), LS TRBICTEER L 0L, BATHA I ICRA L, SRR
o TEL MRS S5, MFEMNEILL A L, BILAEERICEN T 5, HOHMILmE 315
1-20 HRFED b o L WEHHERE 2S5,

-3+ W2t FEBDFFH (Quercus subgen. Quercus sect, Prinus) 7+ #

BALHT, LB 1-27), LEATARFELRL 0L, #ML B 6 XRIRIZENT 2.
MERERILEE L, BHLIRRERICRAT 5. R, 5, 1-20 ieso b o L lE ik
i R A S
- #) (Castanea crenata Sieb. et Zuce.) 7FH 2 11§

LM T, LIBEE 3-45), BN CRBTEELKL0L, #M L At KERRIZET 5.
MEFRMEILEA L, BILEZERICEIT 2, MOt meE, B, 115 ke,

- &7 /% (Aphananthe gspera (Thunb.) Planchon) =L#HAZ /XK

HALH T, WO TR 2, R E i 2- 3 AT SRS L Ol B I
HgIled L, BILIRRRIC AR 5. BOHERIESME, 1 -4 MR0E. 1 -20 MRRaR. A
RBLUsy -3k
s X/ %R (Celtis) = L#

LT, LI 1-37), LEATRRMICRELR L0, MIRICEE LG - S0y
L. FRABLEH D TRERRS S, HEZHERILE A L, BRI RY), EEMEEZIE
SHABEATES S L, HAEEIIRNE 1 -8 MR, 150 M TR ED bhE,

* ¥ ¥ (Zelkova serrata (Thunb,) Makino) =L &7 v+ig

FHLHC, JLERE 1-25) fLEscaiicEER ML A0s, WHRIZEE LT - BT
Bl BV IEFIRICES L, ERBISAD - TESHE S5, HWEHRILE A L. BTl
R, ANEEFMMEC IR S ATREATRS S 1D, BRI REE | -8 MIMasE, 150 MIANS. Ko
Mo LR LRSS 5 h S,
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13 ARGHFOBE

= PSXE (Camellia) 775%F

ALK T, HEEE L, M TIRS AT~ A W, MBI U 2-3WEIHE L THEL,
FRRICE o TREHMI L5, MTERESILEA L, BILIHTI~RERICERIT 5. R
HITRME 1 -4 HE. 1 - 20 MRUES.

- 235+ ~HEF (Rosaceae subfam. Maloideae)

HALHT, REETM -~ C, MBI CIXS AT, BB & 07 2-5 MAME L TRIET 2. o
AR BET o SRR RL AT L, BELIRZCHARIZ RS, BEICIE S8 AR S
Bo BrSHELMRILEYE, 1 -2 HIFNE, 1 - 20 M.

+ bF 7% (Aesculus turbinata Blume) +F/%§ b5/ %K

BALB T, RO <, T T Mo R, AR E A 2-3 EATEE L THAEL, FRR
(Ziro THEEHTH S €5, MFANGILEA L. BILECERICRT, MBICELSAREIED
SN, HEHERIZERE. BR) 115 MR CRRERIZ R 5.

« &7 0% (Sapindus mukorossi Gaertn.) AZ OV AZOVE

LM T, JLEEIE 1Y), ILEATARICEEL ML Ao b, WA L TRAIT 5. B
IRl E AT L, BRI R, NEENEIZE S AREYFZO S S, LR,
14 RIROWE, 1—40 MRS, FALBULPRR AR, WRS LUy — 3+ 08K,

+ =YX XK (Euonymus) =¥ F%X%

HALM T, EEAME MHMELR2-3EAMA L OREL, FRRIZM > TR S 2,
HEOFEEILES . HEITEPIL AL, PR S AREN R S s, HHHEEEE,
HR, 1-20 4R A,

« 1 FY (kalopanax pictus (Thunb.) Nakai) 7 IF#1 ¥R

AL TILEB IR s e eiia 1 5, JLEATRAMCEEERL-0L, MiicHE L T#
B ARSI ERERICRTI L, RSO s TELEMR S 4D, TR L,
B ERE 2RI AT B0 BB I~ 1 -6 MRS, |- 30 AR, FAEZ
& — 3+ Viks LUK,

+ bR IW (Fraxinus) E7+A#

FALHT, LR 1-47), BN TR EEERLAOL, FROMEASIME 2 2 EA
HHOICHELTRAL, SRRSO TELHRS LD, HTEMELLHEL, BILEZERC
BYT 5. BOREEIEYE, 1-3 M5a6E. 1 - 30 M.

+ ) 2w A% (Arachniodes standishii (Moore) Ohwi) =+ ¥H #1377 ¥R

W CIRERL, TFROMELTwL, TAMB LAl S D, WK R T2
WETHY, B4 IBES S5 IS EORE RS R0 b hs. BT, 2I2EHETRT
LTEh, ZoRE»E, MRPOEEFOMBIEHRTE S, Hbtolih.Es oMol
Enrh, Vav A v YIZEEERS.

(4) #%

LGSR E SRABEIE, MO OARKS, W, MBR, AARE, FRERTIRE
BEUE? ORMEN 6% Do MIEHCHIMOREHE, P EE (57 &) & #% (12.4), KEAL
H) L, SHLEEMENETERVP~ERE (15), B~K% (78 bEIhE, Shb0
B HIE, ST 4 B E LR 15 AHE, 2561 SMB0) av A AR,
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MV EBFEEIT

RSN RN OLBES LUAHOR R EiZonTas b, d¥lo<y BTN, —

FARR D e E ORISR L, WA TLERTIETHD . AH IR CITAESTHDH, Mk
R s A NI SRR L, A AREEIN TR <, ML TH S,
b/ FREBRGIC AT T 2SS VA, BHICEN T LS Ebd D, ARHIIARIER THEMECRA
BAMAN ., WMTRESHTHE. 4 RHViE, AR TEETIIEE L 2B THENA A XHY
DAREEATE . A A RAIE, BRI 2IZEF L, AR 8 THAELRAR T — T
REBICIE, YIRS OHENE TR, G AR S il b E T, AHHEsC
ILIEHESTHEHS RS, > 7 TR PTRES M % M 5 M £ h, ABieeny
EETHEA M. 7 AFHE I8, PR REL, AR RETHE . 2 )i
AL - R ORISR ST L, AR TSR, Y /R, T %
I8, Ty, EEH SChE L, A BB THREATCIBEICA D, & (27 R
Lisv, YRR, WREER P ICET L, RTINS A IR AN
FrERHE LS R OFE RS AT L, AR ERCHRIEN . b XN
FUUE, PR ARG CR L, AHIERTINTRES TH LY, RFEEV. AzOYid,
BRI OMIRE R RRERR D T AE R TA D, AR TR T D AL TRET
MEEP R CH D, b TS, FTRE - AR B S E A, A IR CIRIEA Y
VawAyryHE, FRCOREFICETT LY SHEHT, BRL 0 mAS Im EZXBIEbHD,
R, B TH D, MO EORENL. I S, BRR. Uk R L
EOMOANS, Mg CEHICES. TNHOREDGIE, BHS SHEBEOAMATER S fLz,

SHEIOMEMY (£2) ZowTALE, HEEAR GOGERRESL) 1, S#EEo~wy
EBHETAER, KAEMOYFER, 3-8, 2 0ENE 422%, TR rYy, FVE
B bR S, SRR R S Fe e, L LTS EEET S
&, BERMICER LT icARMEL BT 22 bbb,

FHIX, ROEKBLFOREELL, WIS EHARSFHEATEY, Ny /XERE T
AN EAHEBENLZ DS, BEOHVAHIERSA AL ELLRE,

AEBE, EOMVLAHIEH S TSN, SEBLNAANY (48) EAF (10) AR
Ef, 4 RAFYIEOoVTIE, ABTHRENEVE VIR EZELAARRSEL R, —HD
AFIZDWTIA AV EOMMEREVA, BT > M2 A L EL 605, BRI,
HIHAARTH -2 EdS, B L ELH VAATLARICHE LT b HESL S, AFXPRIFS
NTWE I Ldb, MEROMmAS ORI HES LS,

AARAE3MHY, VTROMIEARE & 25, ThGOREHIIR, FYF (1L FF/F (28 #f
BoNf-Z ks, BRGHHTHIARN (FF/ %) PEIESFVAN (FYH) offddEeEs
N3, &b, RERUSOBE T, BRARSKO—BAAMO—BE AN A58 (W92) AFEESH,
AUFNEEES N AU F) R, BRAHRERTHY, M & EARORMFIREVZ 2.

FoE, Bk o ERER il B (IR, HEER A FRNESCasEIn
TWh, WRERE, SERARH TN DAL TAARRE LB, SRAAEMH LR S5,
IRLOMBERICERRGALALNLL0PE L, REOFTERLRTHEFEOLNAZ LR
BEFACIE SR TV M. 2 SAOMBEHMIBLTW2AR RSN, BikA
Ehomt L TBESESE] (M 199%6) I8 5. MBES (48) iz, 29 (350 & F
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13 ARGHFOBE

Fox (10 FHBIALH, KD 2L BHHEOEC BSOS Eh ot 2B, 7 Vi, ik
T5ERCMIAEEICL 25, ERHOERORETHIZHROMTYESTH L0, EHRAT
ORBTMLLAZ EAEESRE, FF/ ¥, MROFEHIZLABSA TS, BRTNIFE
BaAMOMAFER RS, BEEFER? (28) Brvs, MEERZLZ 0 IFBHERLE,
IHLOEFMII 2V TIE, KB EELAHOMEIRL L.

FFOHE, BRALBE GBIK) - KAL) OFBE TN L. BRBORBHZIZ. ¥ 42 /% b
F2 &, BRI M E, SEBERIZZ M R LA 0y, BRHAKRICIRZ VARG LR,
EFARORAHE, HEBENAWE (7)) LRI A LR L AR S BT 5 v SRR
A% El, MARLORFIZEESTN? EEHEAIGET S L v HlERTE L.

Wiz, 20 EZ7AFWFBOLNLE. ZOZ DL, WEOHVKHOFESEESND, &8
YRSk bR Eh TS, ZAFHIIo>VWTH ARFATEHEICROhAHETALZE
Mo, MEETIEE L AR R S iR B S .

HOCRHUAI i OBENZ, AR, MR FB RO LA NI 8EEreHs.
ARBIR, NEOEFILKTSHY, 1 RT VAR SN, MECHCHTHS Ho B8 & Mk EmiT
MED W OAMDSFIE S hA b EX 6N S,

#EHiX, 2+ 7HTH- 7z MICEHTM RO & B R A 575 WEORARMAFIE &
AT HARGET 5. WEFRLERTEH LI AATRIESRTEY. Ay oUFRBLR,
TR CHM b RO LM Th 2% FIRBHA R 25, 2250, MU oS
(FHHE) ZRAZOVIWRBRENTSEN, VbW LERORHBM L L TiklE+ 288 5.

HiL, Vav AP VORERER-LLOTH LN, WillE 2D & HEAERIR-TED, #w
REVILD L EEZOLTETMLTEALL ) REIRERIT S, Va9 AV Y ¥ ORHITLRNHT
THHIE, FRVORKICKEEEELIZ LML, FuEBichENT L T REBOAL S
LENSHBOFRIZELLRE,

MO R ORI, AR, ABMER, W BENGL EFBE. 05, MEIRE
W E B WA R AR SR ARBR, ABOERALKRTH), A XHYHBOLAL. &
FOFHRNPS, NERIE, SCHCHNRER SR EIED  CRBORMHIRCh o7 2 LARE
Shdo MM EROEE LRI E T a v Ay v ¥ ThHo L,

HOCEE A ~ R EOBIE, M2 255, HIHMLROBRBTSY, A2 HvHBOLRAZE
Po, BECHKEOWVAHOMHEIRLS.

HUOCRHRRIN IR~ RO BRI, WIEER, B (D, ERe. R$t?, MTH PR ErHE.
WRERL, CREHEE D AATERIA TS, 2RO LN. 2V ORIAR, EELA
HOCHEN P RORB A CTH S, £, B () 12X M/ 35500 60, BSOS
EoER (IR) LEROAHMH LSS, 8P, #7H% 2~ 3T %M~ mica
IMERLIRARAA TS, F7H N70) £3a#H (N7 btk /FHTH- LT EMG,
AP TR O T A% S 4 AH OFH AR 5o

WA R O RBIERS & HOb, it ? OB, wThbAXTHo . TRHEOBENE, &
TR 4 €, AN SHEBR, RSN MR, MHARIRL Y2 BT 5. AXOHE
H6, FENLAESLAHI RN Sh L oNh5,

LSEOFHFEFHIACE N B s 225 M TSR oAH BRI W 2 B o &
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MV EBFEEIT

v, b, MMTRBES LI LAKESIC2wWTIR, ERLAMEESRO LS CHERR (B
HUL=H0T) L OBPHEFRIES 2 s, BRI B S0 SRR (BEMIZ4, 1996) Lo
ekl LTERETI.

i, BELUETR I3 MARAERE SR TS, REOBVANNEVL 00, RENLPECE
ZLYBLETND, AMABCBOTHESWASERETIR, ~Y / FHKE bR ) 2B RIER
BTOHBEEIATVS. £, 2+ 7, BRAKTEBEEShTWAVL OO, HEIEL2 2
FEAHBEN TV D,

ik, BRERTIE, AKEEHL, ES120ml FORRSEV [H28] TATHFIF7R
RTHHEREERELTY 7 F, vidhE, 2%, TI/FK, FvXIB/HIWRIIT
W [MEF] Tk, A XTYEEEELTHY, FTATOIWBEATEY, BOBBLEIZL
TR A R 2 B0 ATREBEQNIR IR, BEAED [AEB] IEBL TS, Milb 1 24y
rEEETHATHET L,

AMTRBOMEEE BT 5 BIRHIRO [SRE] &, BHHEEEHoUATFEL, 2%
FRE LTI Y, A20V R EAHBEATYS, KY 22U E2ke 4202, it 258
ERAD. N, BRERTR BEFRLEDTr YL/ 20MANALS, 2 dKES
NCwdv, FMIFCIE, BRFEHI I TFPBOHLATEY, RHFHIHEET .

HUZ 2 TR (R oo Rirdh, Va oA L YPHRINTY
D (S bk, 2000). SHIOFENEG, PEYPREME LT CHASATWES EA¥EESR L,

(Wi& 0

St

WERE (1996) MRS EORRAORMIN  BIRFURRTSE | MRS R DR R 122

ORI (1991) HAREAH BRI RO AR B R

BB (2000) KMORE WL EAE W 197

PR (1995) HAKRUSSHH ORS00I [ ARMBHE - 0 31, SRR A TR AR AT 81181

AU (1996) HACELMBHH oW ORI, AR - F8 52, 5 AR A R ZEERT 66176,

MR (1997) FACHELTROHME OO M7 O BRI, ACHERIE - VOt 33, BURAS A PP RTSEAT 83201

AR (1998) HARRIESES M OB FR LRIV KB - SO 34, SUBAY A TR IR 30166

MR (1999) HACH (I SEBHH ORI Y AHRI - Je8t 35, OB RS AR 47216,

TEMRE— - SOR=0) - WEAE (1906) MRS G Mk L AABOBN . REFURMR L R TN DR 2379,

Richter HG.Grosser D.Heinz L and Gasson PE. (&) (2006) $IEESHORS TAWA 2 L2 62 B000080) A b PlisEk -

BT Z - PS8 - NIEREL, (B ACHEHS) #WFEL T0p. [Richter HG.Grosser D Heinz L and Gasson PE. (2004) IAWA
List of Microscopie Features for Softwood Identification] .

Foi B - fRRERE (1982) DOBLAHEUR . MaRkH 176p.

SR - AHROTE (2000) MULEHCOTMLUOB B . 0 24 B HAHE B 2c Mt B Wl L ANO I L
FORSITESBEL 0] BANE DS - AMGUE THRS 52

Wheeler EA Bass P, and Gasson PE. (#) (1998) [RS8 OME] IAWA (21 2 5 HRM0NE ) 2 b GOIRE: - WL - &
0 @ (AR #WE 12 [Wheeler EA Bass P. and Gasson PE(I98MIAWA List of Microscupic Features for Hardwood
Identification] .
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MV BBFEH

7 TR 2 AW (3176) — 100 i
LT AT E T i () — 100 ;i 027~
8.2Y (3178)
10. 47 /% (3160)
1.2/ %08 (8A2)
12. ¥ (3184)

azkn, bHER, o HEE

BfR2 IMMIREOKR (2)
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13 ARG¥OBHE

— 00w 13180
— 100 m:13-18b, ¢

¥ (W)
*Y (BiM22)
iR, biHEA, e iRE

HE3 MMREOKH (3)
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MV BBFEH

19, bR Y 2K (3142)
1, biHER, o 4R
Ao (3196) WU

(3208) Bl

BliE 4 MTREOXRH (4)
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14 Rty AR Ak

e

AR, SACESF IR OB TR T 2. RTRRTEM A S MRS D 4L 2
o & O EE ORI & o T SRS PEF L OB E IS T 5 . MUSCRHCATE D B S KBS
DLAERRERE TS, AR, BB RSOBERTE, 3L ComREdkss
HibtLTwa,

SOTI BEEECBVTERL @eS) S EBORERELTY. BRI L LRECBY
AHRHOERT— ¥ OUENEST .

(1) R#

BURHE, Ad o CHIK & b i L 2-BURTES TO01 406 T267 81 267 i Th D, BURHL. MK LR
BBV T4m, 2on 1@ 2 KBRS LAk ERLANECTSZ. 28, BRRED
IR AR T 5 0N E L, FELAVFRELPERIZE L0050,

ORI TR SRS TS L, BN EE L B RER s ot L o THEE T2
foo BBEREL AL TH, B, BOBETRLA. 46, THREECRAETES DI
FTATo 2, BRI L TIRER LA b oPBN B2 v LBOSERTHELZ. 2, 48
LSNP RPNV TLARETEL VTSRS S, 48, HETI0EEEZ LS~
SPERORRIES (g) ZEHELA.

(2) #%
A #itoxi

#REE] - 2 (CDROM), R3ITRT. THROEY HHTERL., FHEECBYCEEE T
HOR#AEWLEE AR LA, #1 (CDROM) 24mm 2mn lmmizihid ShAB7—% &R0, #
2 (CD-ROM) (Z[jibpCds & ORI BEHEI AT LA b O 2R L, R3S BBEORAET-T
ALz BILIZIRFM S L o2 M Y7 712 L TR,

B ArEl

[BISE S 2SRRI, BPR 30, MR - AR S OO, A4 OS5 MBTHo N EHER
SHER SRR AT, IFIBEAR S L UERIIR LA b oot 4 X2 RIKRT 5.
€ ES|
#% Torreva nucifera S. et Z. ¥ (W) AF1%

EWETRINEE R REIZERIMOBRIGES. MMIZMNEBETHE, KBS TRETHAT
Hho
F =03 Juglans ailanthifolia Carr. % (¥ - Wh) 21 3@

FHOTHE~WNEEREL, W25, WIZERICEL—~AORERID D, Kieh
VBRI 2 et d B 28 X B ¢ 29,08 mm 26,08 mo
#Y  Castanea crenata S. et Z. HB (W) 7+#

BRGEMRBARE R ~WEIEMASH 0. BT IET S LHA S, WL bFabd b,
2+ 78 Quercus RE (WF) T#

BRETHNBEEREL, W2 28285, KERTHRTHL. COFHMIZRIIREL, B
LALoREETTHS,
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MV EBFEEIT

7+# Fagaceae RH (WEH) - 7% ()
BHEETHABEEL, RERFERTHL, COTHBE2 SN, R XELBROLD, #L
NVOFEETTH D

L% /% Aphananthe aspera Planch. # (BH) =L#
BB TEMELEL, —~MICaE0REN S D Rl TR ZE BN D 5. HERTE~
HIRCH S,

&% Zelkova serrata Makino #3% =L
HEeT, MERETE EOREAELET 5. ERCHEOAEN SN, TIh6RALOH
MR R B,
L 429/ Broussonetia kazinoki S. ¥ (%W - ®K) s 7H
FEETOPMRAMIEL ST, EBICRELRL, KAV IIRORENH L,
Y¥#7 Morus australis Poir. fF (%% - ®hK) 2 7H#
FRETEHPRELEL, LM REN DD, Rl BE < 210m 181 m, 206
ma X1.59 mmo
/37 # Rosaceae 1% (BH)
HRBETHABELXZEL, Wl CHSRANED . REICEATNCHRE L NMAD 5. WEILRET
BHbo
#/7%  Phellodendron amurense Rupr. #i+ (%% - #H) 34 %
EETEMNELEL, MRV ~EAH 5. KiTICIIRE LB ERND S L, S X492
mm %2.65 mmo
#F»av Zanthoxylum piperitum DC. #F I #
HETHAELRL, HECEYATASL. KECEERENE S S, K2 X 400m x321
oo
A4 R4+ ay  Zanthoxylum schinifolium S. et Z. T I 5H 3 #
TS O TR L 24, MHICR BV~ E4H 5. KEIPPASLBERRYS 2.
$& % 8 1 4.35 mo %305 m,
HFAFYay Zanthoxylum ailanthoides S. et Z. BT (55 - #807) I# ¥H
MOTHMELYREL, MHICE ROAEN S5, KRS CEEMNEN S5, £ x1§ 357
mm X321 mm, 342 mm X2.98 mme
H¥avlk Zanthoxylum T (WF) 3IH¥#
RECHMUBALREL, M~ Erbd, RIZEHEREY DD, ZOFEHE~ELRELEY
Fots, BLLrofEITThs,
TH AN YT Mallotus japonicus Muell et Arg BT (%W - 8H) by 4 748
FETHRELEL. Y] FRO~END L. ElfIZEVIZROBESEIMHT S,
AEFR Acer RE HTFE
EHETHIPEL 24, REREL Tviv, REICEFVRAAGES. FHIZRTTH2.
kF /% Aesculus turbinata Blume %)% FF/%H
HHEBEERL, Rk RBOOETLIGhh, BEOETIIERY S S, #3 < : 734 m x7.03

mne
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14 Rk

TEY® Vitis T (%W -84 7o
HWETHBERL, EMIL5, MR oofstdh, HillizidEHrMHBo~E2H
Do & X0 379m X319 m, 361 mn X262 mm,
/7 K% Ampelopsis brevipedunculata var. heterophylla Hara 87T (B)) 7 Fw#
WO TR R, Ml T[] FROAN 2080, WEOH 7 H 2R M5,
7 F2# Vitaceae MWTF (Wih)
ZOFHRIEHN T 7 ORI RBAL TUE LD THE.
< ## ¥ Actinidia polygama Planch, ex Maxim. ¥ (% - %K) <& ¥R
RV LSPRQT L RERGET, MABE Ry, WMDY L > R, 20 iR
BT Ao HELIZP R (B, JEE X 8 ¢ 164 m X118 mo
#W+3  Actinidia arguta Planch. ex Miq. #T (58 - 8&F) <% E#
ERELVLLPRALHELRBET, MMNBEET. WAL > R, Rl R RA
BT 5o BE X ¢ 244 o x1.29 mm,
¥ F YR Actinidia WT (¥ - WH) <#+ER
BRELw L ROAENTLRBE T, MIRERT. WML > <R, il A8
AT 5o MEIZ PP B, ZOBEERBEROLS, BLALOFREETTHE
3 X% Cornus controversa Hemsl # (52 - #h) IXF#
RRETHEOHMEL B R ZERHOIZRGIAES. R E X 0 © 273 mm x343 m
2/ 3A% Cornus brachypoda C.A. Mey. # (BH) 3 X%
B TREL R, Rl —F0EWilHOCh, BEoM-imsEs.
X% Styrax japonica S. et Z. # (B)) =/ ¥§
MEETHHNELEL, TRIC~EYHL, KAIZ3 XM ES, S %0 1114 m x6.86 o,
NZ Ry Styrax obassia S. et Z. % (W) =I/FH
HHETHIEERL, TRIZ~BN DA, K23 R0ERiE:, Holihs, B8 <1225
nm ¥8.31 mmo
I XK Styrax # (BR) T/ %FH
THIZ~EX D5, COPRRBETOLG, BLALVOFEETCTHE.
=7+ Sambucus sieboldiana Blume ex graedn # (%% - #K) A4 HZL5H
MR~ RBETHINEL 2T, —WIC~EPH 2. RIS ERORENHE, KE <271
mm %1.68 mmo
A - BEErELLD)
Y XK Araliaceae BT
dl e LRBER T, PHRERT S, BERT, MM D, i
VilH 2 ~3FED, KERELD{(.
(S
37 VE Spaganium WE (- #H) 1208
O THE R EE, REREMR. &R S ARIEOAES. RS X1 408
om %1.91 mme.
LAY UR  Potamogeton Wk (W - Wy) e sLuf
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MV EBFEEIT

AEETHIELR L, TN MRS, BB S5, 8 < I © 283 m x224 mo
1 4% Gramineae R (Jf)
BOTHABLEY. BOBTRENTOTUZATV D,
FH WA Scirpus FE AY ) SHE
BHET, PLAiNHL, REFBLYEL, WHEIEEY L 2 XHTH L. Kl M8 ORGE
RS H D, ERIZ A~ 8 AOFROMNEY LR,
AY® Carex H% X)) FHF
FWETHIE, RFPTHL. RERTLV.
AAw) F4E Cyperaceae B (W - BH)
AEETHIEYEY. MEIRTETHL, £3 <M 170 m x1.12 m.
A+ 4L %7 Humulus japonicus Sieb. et Zuce. T (% - #h) 278
BUCBEREL, BRI > ZRTH L. WEIZGOEERT N H D, 8 X
4.04 mm >4.30 na.
¥ ¥® Polygonum RFE (5 - #h) ¥ 7H
BHETIEE R KEISELLRRA S, HEIEMETHS,
BEEachMoRsNIEYEY. WMHR=AE, KRECEER S L.
¥ 7+ 3478 Polygonum sect. Persicaria H%E (52W - #)y) % 7H
M ETHESRAKIMEL R T, REEH S TRRNS ), Wil Fohis e (2,
% 7% Polygonaceae H4
ZOFHRIEOLHRETORETH D,
+7 2 Caryophyllaceae i
BETHELREL, MEHICAErSL, KOASEIREN DL,
A%+ Nuphar japonicum DC. #i¥ (%W - #i) AAL#
EROTHIAEL RS, WAy PoEME THEFLIRENH L, BS W 437 m*x312m,
4 =X Euryale ferox Salisb. MiT (%W - #hK) AALH
FHETHIEL S, BEEHB TPl ot FRIZER EROBIZ~E2151,
R G B E THIRICERT 5, 8BS <l 1017 mm %820 mno
¥ 7% Ceratophyllum demersum L. M3 (5% - @)y) <»E#
HHETEMMELZE Y. 3RORGESHRAM IS, 3 x4 3720 x231 mmo
FHSE Vigna T¥ (BAE- BB - BN <8
RETHIELET. ~ERICHEv, 28 <fl xS : 388 m *x263mn x282mm, 387 o X
208 mn *2.28 om, 4.19 mm *2.59 mm X2.73 mm,
FHTBIE) 3y by, TXF, FHSL EoRERBAE T AL, BEIRORE TIEHE LA
UAEEL Tk TSI HBCH S,
Y% Trapa japonica Flerov B9 (BiF) b
B RERE TH 3 AL E L, MEHELCETETHEHRIC | EF208vRildtd b, fil 5tk
FTHCFABRIKESYH D, LMo B I - MHHRRERY S ), 2ol @oullis s,
A F ¥ 2R Hypericum T A F¥U v o#
BUAE e C PR B I & R S AR 2 4 H AR S 2
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v EEF  Apioideae RE (% - B

e~ WO THINEE R, RERIL BTEHOYS D, FEC 3 ROME L
Rohsd, WHIZEMNETHSL.
FF VYR Ajuga RE PUH

SRR T B LRI, W AN IR, W O—R (ST SehiE
TEhio, BEVERKOSTHING, KEOHMBRM S,
LI Perilla frutescens var. japonica Hara B3I (52# - #H) v

HBe~ KA TREXEL, THizbI Rl+ds. RlickEVEERE S5, #22~
24mm, F22mlEErTvEL, 20mE TR VEE LAz BE % IH: 240 mm X222 mm, 244
om X2.21 mme,
¥R Perilla R#E (% - #h) v#

FMETHREEEL, TRIIAEYNSHS, BIIZIZAIVWEEREYSH S5, RE x W 135m x116
mag
¥ v# Lamiaceae B (5 - BH)

BRI 3MEAR L, KM CHE. FARMECRIE CHL.
4 2k X% Solanum nigrum L. i+ A%

HBETREHMAEEEL, WS AZALAY PSS, KHICMEREYSS,
4 Cucumis melo L. #T 7§

i~ WO TRHMEBEERL, LW To] FRICITt, S <0 690 nn %322 m,
(3) #%
A [ES AR OB

AMFRETRIBSRMESIE, 2y BR), F=7038 CEE -8, 2 VRE @R,
BB (BR). TR (BUY). A2 /R R), FYIRE eATOVHT (R
BH), A=y UMT W BUT). SR (R, e rHT (S BEE), v s ollT
AZFrravfiT, A7AF Y arlE (B M), HreravR BY), THAATET (%
), ATFBRRE MF/RHR T EORET (M), 7 NYET @), TR
SR (), w4y VT (8 ). vl (GO - B, <y ¥ EIREE (A,
IAXH (5B - WK, s/ IAFE (BN, T/ 5H (WA, Noo ol W), ©
TXBE BT, =0 bl (R - BT o, B - BARE L b0y T FRELT
IoVIBRE (- BY), BV AYOERIL (R - W), A RERIE (BB, Ry A BB
AXBER (55K - BR), B o) YHRRE SR - 8. A FAYSHET (EF-BA), 47
BARE (K- ), & TRy PERE (R W), »THAE ST oBET. o
SRHF (5EH), A= AMF (R BR), v ERE R B, SR TE ORML R
o #), PRI W), 4 bPFY Vo RET, ) ERRE (B8N, ¥7 v BRE
TIRE (W - W), Y VERE (B - BT, ¥ BRE (- W), A Xk AT,
) BT O RO AR E S iz,

CHhHEORT, EHICZIMAREZITZR, 7H8. =03 (wFhbil) T BT
F{TFUMU LOBBTH D, BITHMH Th-Th, ¥~ 7158 #4106 7F7E48 7K
B27, wFFEIL5, $NFH13, KX/ R6, wFFERG, #Y3, exATuV]l, PFIF]
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MV EBFEEIT

Ldive ar I, TR A=V IHFERE LN TFRHRN OB RN O 2 oA
TEY, a+IEBFEHTEVZ LRSI FFTBTHLTERFMV. ZLT, 3+ BONTHH
SHIRH L EOAMCE ZWMUEA L (. FLENTRENITEL V. WTREBNTH Y, BHIT
DR RECR A ) B RS RR S LA R SR E S,

BRI 2 8B L UHEOTEROS 2 HEAMIE LT~ 221, HHYBRY, YIER1¥H5S.
IATIEBAAE L, NTSRREOTRENS D,

AR BRAMEL LT, TERUETHLA=/1A2IL0H, Y VKM, LY P Hi,
R, VK e ELBRASE, AMEREEShEAREND,

M Z s bR Tt =7 Fa s FRELLE TR TEHL, #TAN Y ay 287, ¥
agRIll, IAFEN, THAHNLTIY, r¥%l, ¥n54, SFHI, a2, 43H#
¥¥awl, ATFEL, ATEYL, 2223XF], IIIF]L, A rEZ L ZTIRE
1, 7a¥H 148 =T b, #FRAFYYay, AAFyvan, $rvay, $roavh
OFravll, IAX, THAANST, ¥nF, JTFY, 22/ 3 XFETREED A RFIC
EHTHPEATH ), BEMDIZE CET L, MEFARICERLAZ b0 L #2605,

FATEAVREATIR, FVbOrbh AT 229, €Y EF 28, Hv 7 ) 7HH136 ArK
47, ¥ FBH s FHi45, ENAYOR32, wvE, 3YFA28, TR FFFVVIR
8. IZUK6. 13H2, SHLIH2, FTH2, FFYIBL. FFTYUIKL. A RRTX
X195, KBOHECAFAY TR M RS > TR B EIIHEET 2V LT
ABCRAHAOAOTRIZILEALZWHIZGH L TwWiz L2600, L)HH, AYRK k54l
B, Axy ) raR, TRy T, bhvayol, wyE vk, 32Kkt
ThH, WITeh s uBIGPERY, <7 TRk, ovsiaERey LItk TS Y
AT T 2R TH L0, FEHMHRICTT L A0ER IS SH LT kit ah b,
B RNk ofF - Hilh
a WiRhE] (HEERANbE -VE-VE (31D

BAMEO= T baSREEL, TFFR, RAORVERAFLY T, YY) SRS,
BMATHEA =73, AT TINLLEL, TFIH, Hriavlifid. #7AFrvay, <
YHE, THANYT, ¥+, v SER, A2 /%, TFOR, A%, 3X¥, K<5H, X
JXE, ATTE, FNY,. 20, bFIFR NIUZEY, LAT0SREETHL. WARLET
) WEAEL, =S8R, AT, YVEARREL, FTEY SIS TH AYEaEd. ¥
VEL enaAv OB, SR A FFVVIR, wvE, 320K, YHYR STHE, ¥y
B’ FFval, STEY, e kA BAEREICNBT 2. BAREODF TR, YT,
F=TNI, TEIH, vE Y, HNFY, v FER, A K, TFIR, AN 2, b
&, exagy, EEREEOFZSR, YR, PUR, FHSE, eV EEMICR L. SRR
BVLABMYIE= T b T, e avl, AFRAFY LAy, TAANLT, IEF FAEHS
Y, EVEH, A=, HYI)IHH, TRy FISFE, AYER eVAVOR wVE
I20E, RY LA BIRRERBTH S,

BARODZRHMTH L =7 bad S, 3FFK, F=/1A, 2SI LLOKBIEHHE €
WS L ORERERY S BIR TR,

b mMIthME 2 (AFHEEEMIN) R26- 9 k- 9% 9FA- OFB. 9% -38- 280 (RI1-@)
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14 Rk

BAMED=7 ba, F=N3, 3+F& TAOF AN ERCSC BATIHEICH T 2
vaw, A%, FFIREME, Yy, 3X¥, THAHLT, SFOR, Hrvavi Hu
TV, TIER, ENY, 2 3IXE, 2, HriavPERCHEATS, BETIREY, =T
%, AYRFEHE, AYR, TYE, NFLALT, YUK AR, PR, F RIS T
W, TR 2 VESEECIRT 5, BANEDOF =3, 3R, AY, TFUR, Y
77, FEIR HNd, 20, HREEOF DA, vy, 2T, VR, FHYRERIC
BB, SHMEZGLARRSIZIZ=T ba, 3XEF THAFSY, $riavik Fny, H
Vandsh, F=sA, adki, AVIR, wVE, FFRYFISFE, 32VREKERYT
B

FZA, aFIR, A=FNI, By, T, AY, TFYBRELETAAMIC L AHESS
{, =7 havh g ANy Y a yOTREESS , ARERBIE NS S SR BT 0 HE
EFRT.

c WIS (AFHRM) H39-37-35-34- 3FA-3FB-3FC(X1-@)

WAEEDO=7 b3, F=SN3, FEOFZSAPERICE{, aF+TR, HFAHFay
HrLavBERE, By, TEVE, Vv avR IXER, TIH. THAAHLY, AwHT
NG, 7Y, SR, AT IOEEICRT 5, SEME TR =AU RESRT, o,
ey, Atrays, wVEH, VH, YR T, AYK 39%kR, FPRY I
T OERMAT 5. MAREOF =SV, 3FFR, AT, TR YS9, S0, FdY
TFYR, WEAMEOF=/<A, £, YU, HHYR, T, v UHRRHICR A, ZRHEH
LZULARR®ICIZ=7 b3, hFAF>ay, $xavl IXF, THAHLT, InFH
Y, v wVEH AR ovkd, FTRGTISFEIIKERMPCHE.

BRIZA L4 AR BHIENARENZVOXFSERTH Y, = AUNORRE DA, B
WIIE =7 PR RITREI L D HENS .

d DA (AREENE) H1M (E1-@)

BARMEO2+ IR, WERMBEOF = ANZn, WATRA=/VI, =73, A%, 252
Hriray, ZF9R, Hrvavi, IAXEHE YvSY, FEIH, AXHrTay, i
FHEEICMBT 5, WA TRITw, bY, wVE, #TFLAYT, ELAYOEBFERIZHBITS,
BEREEOD+IR/, F=SNE, AY, TFYR, YU, HEMEOT =R, 1T, e
IEMI A, WALV LARRSICIE=7 b3, AFANF L ay, HriavE X%,
AZHrvay, FNFHbHh, vVE erAuBiKERYTHS.

BRI %54 22 BRI AREEDN SV OFHRTSH N, 4=/ A DSAORRE S vz
e
e MiMIKR2 (AfBME) H22-16L-16F-11E-11-11F-12L-19-12F-20-
20k21 921 TR (H1-G)

WARBEDO T FWASEL, A=FN3, =T b3, #FAFTay, X%, Hriavig
TERE SR, TEOREHE, WEAMEOF = SANPRE, Tov, ELAYOR, BT
LAZT, AYR. RVE, IZVE, AXEVXF, YVH FTR. R LARES . BAME
DI/, A=, FEYH, FEVR, BEREEOF =1, xav, SRR RS,
ZHMHELVLAEREDIE=7 ba, AF5AFrTaY, IS, HriavRASD, Enas
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MV EBFEEIT

O, AYE, <VE I2VE k¥ AVABRAKERYTHS.
IFFWMEA =SV I OMMIC L HWARENS (, RAICE A=A TRITIEERERIZS S
VI R R
{ WMAR2 (AMIBRHE) Tal - Tb M -Ic k- Ma k¥
IR P A v, BT ZBARED =T P IR TRHEEV LABRB TH L.
g WM®E 29H8
Rk AD v, MBI ABAN RO v Y a PIBRTREELV LARRY TS D,

Bk, BRI TR TKERMDA S LRTA L R AMMNRSND, MITRBORAMN L
BLLT, BRAICAHSAAEIFIRRA =N, A= AR EORNE=T P2k LDk
SUANEHWAELTE L, ABMOMVEERETHEL LR TVD, HME L FHEOTEED S
B LT, B TES L, (RHELET)

BE L

UM (1975) MGHUONMR LM, 187

BT RZ (1982) AAHMERA S M L 222 0 2 Wl Cucumis melo L. & & 3 % # > 4l Lagenaria siceraria Standl HET122v:
T RERT OO AR 5 RS, WA E A2, pAGS463.

ERAEHR (1985) HAMMESR REE 401

W (1988) ¥ &L CHISHTHE, e Ceomhi 2 8L BLUM MR pl3l-139,

WEREETE (1901) MUHY. SMPFRONRE 4 BERSWET, BLMERRKLIL, pl6s-174.

WA (1992) EEHHEREFOMYE. ATIEHEY ¥ —+ 4 Na355, =a—#1Tr M, pI8-2

BFAZ (1992) MEETASALNMHEO 2 v 0NN, TS ¥ GR W20 T SHESr—+n 35,
Za—- A% pTid

WA (1992) HRMEOHM. ARESEY v—F 0 Nods5, Za—4A 1AM, p2-14

WARHE (1993) M- R - BT, HABNEFSE. BIORBHMNE, MEOCRIES, p276-283



14 Rk

%3 MIARCHU IHRFAERREEH

3 000 SR B3 L LML 2 ) B
3

T
- = o o =
[= [
[p——reys 3 3
ey rEn =
==y X 0
— EEETY o
[
7
i
= EL) m
pre————
Py
ey
ey T
e T
- —r
[y
(Y3 =
[ry——yy
= CEET)
= Fvom
==y eI
— T
prerp—y ey Ty
ey g weee
s iy ELIIT Y
oy ED ®
Chvi :
e ppeia L T
o v 8 2 £ :
= C
[y —py— o
=
At ;
p— T s
" ThEoeR
T 5
e 2raik
= EET)
3
ey FEETTZT =
T STies w
I}
in
g YR
[y — TrRrTaIT
e 3]
= Troe
==y ELTI)
ey =
T
5w
[Py = 7
w
= R :
[y
P FIYTEITY
o= Traw
= CTPPITY
Loy py—ry )
i
= BIT)
— Ton
ey T
rw ;
=y =
preprp— ¥

198



DHERE 1 (RFRRAT)
Mb - VA - VI

EEd St hs 1V
TURA% Uy
o,
K

W

\\
Wt

BT EIH
5%

GNGERE 1 (ARERE)
R39-37-35-34-3FA-3FB - 3FCH

GEMEE2 (ARERME)

A2+ 16k 16F 11k 11 - 11F+12E+19

12F-20-21k-21 - 21T

w16

E1 WXERT 77 (EEHE)

MV EBFEIT

MMRE2 (AREEIAN)
H2#6-0L-9%9 .9 FA«8FB - 9HY

..

BFERF YT
'

@R 1 (ARERME)
21K

i

HIAPran 2t
et

Ara%

B AR RS LD
7 A4



14 HY AT KR

EN1 MREOER 1

vofe

1 A .’f‘ﬁ - (BE) 2

¥ : =¥k 7 Y BB (BEH)
)tl Na 2B BREN

e 5, (Omim s 5, Omm .. Ocm 5. Omm

Y7 VT
BENa12:
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7
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AL UHliT 12 HFAFL L Ol
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FR2 /MIREOER 1

17 it T =5 YT 19
BENal1 PEEINGS
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21~z EZE@A) 22 23 I2YRAE
BFNa22 R 150
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29 HHSBER 30 I sl &5 3
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BEN3 MIRFOERE T
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MV EBFEEIT

15 ZA3IDFH

IZLaic

AR TR R R 5 W% < ORIRTFERAI L L T D, ASGEIERZ oV TR
srir (14 M RFEERERE SEE) 25 EBNTHE, I TIRBEIRNTES £5 - Lol
HCHZ 2N IZOWTHTL, MIAZ2VTLERETS.

(1) 70N 3o
A KRR

20 3 R~ RO A LRSS RRICHE L Twa. F0REAERAF=FLITIC
FRICEAXNINEEND, TOTATEHRE T 5 EBRLR ORI DPS 2 Edb, RRE
R AR & 02 Mo b DR D A £ T o 720 REM, CHIX 16510 b R (RIRITH IR L &R, B
WX 314-315 H3F A (iMIHRERE), B 1130 a ¥ (AR ERMLEE), CHIX 464 H 17
B (IAEERE) o4 #5405 2 hEh 100 EHE L BN LGSR+ 5 S L & LA &8, Siiciv
P N IRTRTAH=SAITERU LR TRk ET 5.

B #4 X (H1.EB)

ZhInRE (AR LEBORAN) L8 (WHBOWE) £7Y 50/ FATMNUILTS2MET
FHML 720 R&1217.23~40.20mECH D, Wit 14.21~3L.78mE THH. SmlfiTRLAZF7
(1) #RaE, R2ES 21 ~ B5md ik, BHPIZRTAS LERIIIEDLS vt K3
W RS &R EAE K E { o TV (iR (BRI A TERS,

C #hk (E1TE)

ZNIOBNSEHEL YT 7 (1) 1R L7 SEIEE, S L 2R sk,
203 ORFREATE L, REREMTIEIE - 068 - UL L7z, ¥ 97%45 L, LORIHIZBOT LR
FTHAC42% S b WHEC, THIBICEOMUE R L b0l b abEd & T0%MIHIEL, THRETRAR
CThoh®iED ), KREOKILEDEE LTRHROZ S WD BHEON ML EIEL, MHEMEEH
WEFTEREDE S D, FHE LA ORTHIG 2\ b OO % - T D IO S 2l
T o OB P IC ko oD b b hv, 27 AETIR D% ToEE R ER T
16%LLE# 4 Z L6 ABMIFLAALLOTIIEC, RAOMAISHETHM Lo Livkey,
(2) 2R 3mMTHE
A ZRIML&E

2V 3 T EATHESEID MRS ARl (5L - BE) TRl oLt L T
Bo EAFNITHAZS NI LALRENENETNIRI B LD THA A TR,

B exrrImTe (43)

EAS L3 BET 6 piEDh{, BARICMIA S M b, ML IROKERRETFEOA, @
TS + TEERSIMT, CORRIS + TSI + @9L0 3200 % £ 746 h, BERELRLTwab0 L AbhE.
Tbb@—-@—@ThHY, @ - QRRMHTEOIEEMSERS ). BRIRO»3, @12, @44
@t 19 f. EILIEAAES ST TFIC 1 2fTbihts.

C F=rrimish (H3)

d =20 3 UREHETC & S IE B ORI M L T B AT D A, BT X0 + LD 16 £1,

FILRTHTFIZ 1 >TRHDLOOEOHEN LA X NI LidRE 5, 4=/ IORILIMES L (i



15 Zn3IoHi

HHEO—hh5 LAThbhTywiv. Zofks, —HiREheeMRBOFILEATId = /00006 1258
WAL hoTwd, THREA L IAEAMILBTHIOCHL, F= 70 I E8EHAN L
HHIOBEREI k> TWA B L EZ B D, BlEOHAFFILFEICHBLTWINTHS ).
D flltei e (12)

IHETIEY N IMTHIEEH R T & AR BE O LERR B EAREPRGMER2 o (BHE
2013), PHINEOE R GHTTERE S =S OR1997) 34 R SO B R Tl PR
(EHI 1999) 2 MBI MBFT7 AU E K5, EAHREPEME - FHMES = AR T RiEvTnd
EA YL IOFETHL. SRITMIABTEe 2 70 SINTHEABMTH S, HIC AR PERE
ST WL TE W EELL Tyvb, SENLEHTSS S b 7, MPREFH Rt =2 13
TikHHABIUEL L, HELLOX ] GEFE+BR0 1 HThL, HDMITAENEREEE(R
LAFETHY, RedbhbiRELLLODD Livkyy,

E 325

FZ SN IO A XERE 21 ~ Bowk PGB 40mm, =700 I O BB T R T
EHRE (4 A 2007) (2R REASA¢ 30 ~ 40 b LTI S0 T HA D ERE W H O T AV, F
1o, A ZHEH TS LOEHN TiA CHIE L S BVTI5W, RENTAOKT S AEMMIHA
EFLTWEA = NI AL TWAEDTHS S, ZOHMLL LA 7V IIoVTIIZEAED A
HAOMTERLTHY, KHLLCINTSOREE LTREL TWeDTHS 5,

F =7 IOE D FZonTRW oS ), BBUAN - KilE S TR AEEICH D, L7
AR BB TR TR b B 4 UMBFIC L o TRET OB HE LI TH B,

B AW 3 LA E A EATRE BT S = R T S BRAh L, tike 2
FNIDTRTHENTH S, FERBSFTIREA LI —ERB L L TwEMLRIER{, chd
TOL AR RS & PR AR O— BT o GhBW L H A 5.

F =70 3N AMT R & PRERC & 5 ATERAS { W B o PRI Sz L C i ag i
P % i+ b ocEilidd v, BPRFTIRE AL I RELTOARVEISAOTZ LI 2NLT
BT AED ) EE A= SN I LADRES G dry 727 LRIV, SRR OB S~ b
ZHARORMIERICHL L AOIEML, ThEoMESS Lithv, AMTHEOF =70 ST
LAY IDERELBEIATIEIC B TREREA S 8 5, BRIz ShETRIE LR
DEBIRE AT N IERTH =N 33 b 7 TH B,

IO Eh LA TRBRORICA IR e A 70 SMLEEAR L &40 & & A 7L 3 DALt CIRYUES
¥ A= NI THEMGENES ) L LaL, HOWEL) £ 0 FREREEER TRA LM
Wi LAHsEs 2059, =7 Igfliisdo L ZAENE—DIMESTH Y, oL SR
Eofe FZXNINMTHEE A VI LR VLD D ThE, (WARED X5 25T HiuLH
e EAHH P SOPLATTRERSLCE S Lk, G827 10 345KRIZH 5 R
WAL EThS, (ITHI%—)
BIL O
VAl - TR < ETRR (2007 [HCRO TEARBR ORI Gt & 20/ MUCR A IO MM FENROI | Tk SR

WISE W15 AARHEREe
BEFELS (2013) [ PR [EAIRE SRS R T TR AR AR BT
FEEIRR - T 1M1t + IR0 - WAREEE (1999) ('S TE3D GFOWNNE - WV A5 ML L 220 - AR 2T ) [P
i - BRR BEIREA SRS
WIEF (0997) [HIIGRY] DESRAICRRN 3 A SRMETERS - AU REB S
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16 HE¥DTH

Lo

AMEEUETIR AR & P R E L Twd. 20ERABEBELTWAY T oY 3 THEH
AR R LB ECHREO AL B L Twa. TITRA~CRETHE LARSENELOLE
OESLHRRBRI 2V TERT . $o AFRIFHSREL TWAar A2$ o=k ElizonwTh
KT B b, HESOME, AkRUEIL SRR TR R B As Kol &
BTRHEAT 2720
(1) H#

A ECRECE 20N 3 B3 (AL EL) 5. EHQTL MK Ak
A, B LIS T EREIZ oW TR B, (K1)
A Pk

FURBEIL AR OXEAMRHL oY~ b V3 2hlE L, RURHAMES .
- WHIEE AF S HAE rFR=HAH
R ¥EAAM BrhH. B- CHULMEEARN - LIAT - DIEREE, S ABWL0N - DRasErs
672 githite ZATOMBAFMUEARSLOM A 412 588 ¢, MIARY 227 ik ¢ BRI
17~ Tdmm. RBHEORS RIFRBORI2 b 06 S oo FFRATHRMERE AN B,
- WM TRAYLHAH Y YIR
T ¥ ¥ ABMEOBARE B-CHEOT<ToOHE - #asEr ot L, RRoEARmE
Hi. BEIE10~32emdb D, E—2 1522 i & BUE K D /N, MR AT LR BB & 1R 038 D
BAFRED BiF 2 b 0% { ks Sl TIEESH 51220 ~ 63mOMEH b £ (B LT3,
- BEH ATFrYaorR
RTHErav 4 RebhH. ARKIT c K, B-CHEKMBAGY - LT - DA ERE, @3 AL -
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Elasmobranchit sp.
Lamnidse sp.
Myliobatidoidea s,

Muraenesax sp.
Sardinops melanosticutus
Clupeidae sp.

Engralis japonicus
Cyprininus carpio
Carssius sp.
Tribalodot 5p.
Cyprinidac sp.
Oncorhynchus sp.
Salmonidac sp.
Plecoglossus altivelis
Gasterosteidac sp.
Exocoetoidae sp.
Mugilidac sp.
Plarycephalidae sp.
Lateolabraz sp.
Serranidae sp.
Seriola sp.
Carangidae sp.
Plecsarhincius sp.
Acanthopagrus sp.
Pagrus major

Evynnis tumifeons
Sparidac 5p.
Scisenidae sp.
Oplegnatis sp.
Semicossyphis reciculatus
Labridac sp.

Scomber sp.

Awexis 5p.

Katsuwonus pelamis
Thaanus sp.
Paralichthys olivaceus
Pleuroncetidac sp.
Cynoglossidie 5p.
Monacanthidae 5p.
‘Tetrapdonitidac sp.

Amura spp.

Mauremys sp.

Serpentes sp.

Phasianidae spp.
Anserini spp.
Cygnus spp.

Aix gatericulata
Anas spp.

Avthya sp.
Melanitta sp.
Mergini sp.
Anatinae spp.
Podicipedidac spp.
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Gaviidac sp.
Diomedeidse sp.
Procellariidac spp.
Ciconiidae sp.
Phalacrocoraciduc spp.
Gruidae spp.

Rallidac spp.
Accipitridae spp.
Corvidae spp.

Talpidae sp.

Macaca fuscata
Vidpes vuipes
Nyctereutes procyonaides
Canis upus

Canis familiaris
Ursus thibetanus
Martes melampus
Mustela iratsi

Meies meles

Lutra lutra

Zalophus japonicus
Pinnipedia 5p,

Sus scrofa

Cervus nippan
Oreinus orca
Lagenarhynchus obliquidens
Grampus griseus
Tursiops truncatus
Delphinus sp.
Delphinidac sp.
Odontoceti spp.
Cetacea spp.
Petaurista lewcogenys.
Arvicolinae sp.
Murinse sp

Muridae sp.

Lepus brachyurus
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