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<. WEAOMFLEREO 3 R TH S, 70 IGFOFEN T, MO OE ERTLTVWS, N
FRIZIBMMIZHMCIET, FBZBEATOLHALNE, TI RHOKRLESA G0, SEEREE
ATVE, T21386T, AL EORBLEREOMZRCMBIERS, AEiD r, rx0 . Migi:
WM THS, BRL USROS 6.5, RAOZWMAN 1L EL A,

SD102 (K20 - 73~ 75 - Bk 42)

T3EEO B~ L) THS, BUBN IR LR &0 R Bl E LTV 6. T4k
OB FE~ERTHS, T5INUOKTHS, BRL LSS EO TR 1, RIBNT 7L
SO LSS LTV S,
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ZoftoRlt L1

P109 & 2 MO 1 2. P208 25 (XM 4 5, SX107 26 RO LEANT 14, SX116
Ao IR O 1AL BERIIEPIIIE 105 55 1RO TIRRERIT 1o, RT3 AL IR L
s BAEMUPITDE 108 20 & (SBKO LHREBAY 1, MOKEAN | ST Ehill ELTW3,

TRRPEYT TS

TEIMEPE T (12820 - 76 ~ 81 - B 42)

SK211, 8X113, SX114 ™M, 6C25, 6D5 - 10, 7C21, 7D1 - 6 DWHTVId MDA LA
LT, MUTHEEAN L, BROMEXFLVC L, GHSRAOERTIZ . TLTVIaME L
LTS EBRPEBRAR LTS I ehs, —EEME L HIRL 2,

T6~B0IZETHS, 76, TTIRRABMIIRTIH LTSS, 77 TDE L VEMTHLELEED
To LI 2R OMIC KOMRAES, 78 RURBANETSEOT, 79 RIREIMCHTHS,
SLZHMONBETH S, MERIZR <2<, ERIZIEERBOA Sh & LEWHSH 5.
ETEHEPED (MB21 - 82~ 91 - FK22 - 92~ 113 - B 42~ 44)

SD102 L JIMDMT, ¥A126. SX207 $OM, 6C10 - 15. 7B23 ~25. 7C1 ~ 15 DM & i
RIZAHT S LB THS. FEUZIZIVEF, VI, Viak, VIbK, VId ki8R 500 LT
DA, W@ ZOBBMOMPHHELTVSZ &, BMNOBRAIREAERME LSO TRV L&
s, JupfAEOHGNS LKL A, 224, WHEANO b L2 FHELEBE, KLRIHISD
TVd.

82~92, 97 ~99 [MTH S, B2 XNWIBHTHEA (<O RELTIRMOMT, RITEH
THD, B3 EFNBTOMMLADPE, RHOFETHS, NREBEAIFFICLOmN 2h, £0
FIHAY T, HECIRHIRIUZ LB FF IVMINTOS, Wil & & TR & & OB WHWCE 1]
UL TEY . NlliRS 5 A YT MATVS, KEEALKRTH S, 84 RRONREB~KET,
Wifli & & BMOZ P RTEORNSEL <, F 6B IRBHEMA S LTS, 85 380Kk
BT, BOELE, DGR ORBR L ERICFREA TS 20, WEPHERIZHSITHNLY,
Pt ) LA diMaLL-Twd, £, BRIZL)BTEAHRCRATOS, 86 ILIIOMT,
AT L WA BT, AT AR, A R EEN T ERREhT VS,
BT B AN, MUORTHS. (MR TR X ATV S, Wilio
Mg HEV. BBIMRAEAIREIZH Y, KBOMMOFET, DEBEEEIT>TV5.
SO IRMAHEAITRMIZH S MUOETHE, [HRMEMZEMA L L SHEAF M E RTINS,
S EAO O REO D, MR, FMEAMETHS, 90REBOKVNIORT, RBNEIE,
FFHBIZL ) PR R SRT VS, 9L BREMEND 94 Lo FhbHELAEOTHS, ML
YFORERNE LU ERHER D S & LRI EOL, DREIEL. BT ooRT, ki
il BRZH S, A L & MG BMOEDDBTORN, MEMETHS. 92/80&EH 5k
WEYT, DAL)AL LE>TWE, 97~ 99 B ROEB T F~KRTHS. 97 O I
IZMBA 1 RMIBIZEIS, 98 OB E L KRNIy XU TH5, 99 ONHEIRFFHECI )T
#Z(E LT BTV S,

93~96, 100, 101 2 THE, 9B BHECORECREHTIHT, RBOKBIE2{ LHLLN
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WO RO

5. 94 EHENROHONEE~TETHS. WAILLEE <Y, 95 KIHET, @i Falsbd
AZBS PR E ST D, BRIE T<o%) RCMCHMMTS, NG SHREOE LTS, 96RO
FHORB~ERTH D, HMiLARE AT, FESNr OB A%, WERES E2+F, T
BATHRTHS, 95 LFA—BROTHEESSS, 100 BUEEOEIET, OELEBRABIRES
Loy SR 2 I G £ (ARl K OMEAGES, 101 IEEITROSEOTRENNTTHS. NiimEL
32 FHET, MRS F Y IFFRNCES TS, WBROES > L EA 605, 102
HERIEOKED LN XA CBET, WANES I TANET, Kb LMEAE LTS,

103 RESHFOWBIT TH D, WIS EALZEBNIZIFRT, FRICUMABEHTE L FALNE,
10413, FEOZHELHFALNLNENTTHS, HERNANL 3 IFTFHETHS. 105 2E
T, HMRARZEATVS, ZO LRI #%FRLTOALSALNSN, ANEXNTRRRTS
Afrot, 106 REGOMRT, ZREOTMIRLTVD, WEAOMNLRFIHO 4K/ THS.,

107, 108 BEFMTHS, 107 BNEELME, (HREBIDIMIAMTS, NI LLER
W BRI HAUIRIZ R S T VS, 108 KT, S<NLAX oM< BETH S, Sl
WA 2T, R EEYRCROAY, FEARIEL T ARTHS,

109~ 113 B TH S, 1090 RSB T IUAHOM A ML TS, 110 HRE#EERO
GATABGHELAEOT, 91 EMRCALRIFIZA0S. RRONT, £Hldtits, 11106k
WAER AT OLHFFHBTSH S, 112N THS. 113 0RBIRARICES, S@izH
BENTHS,

EMMPEN (823 - 114 ~120 - [K24 — 121 ~ 137 - {8 25 — 139~ 157 - B 44 ~ 46)

HHEXDHTHI - 10 - 17~20 - 22~25, TE3~5- 8~ 10, 8E6 - 11 - 12+ 16 - 17 - 21 ~
23 OIMT, BAEMICPIEI 105, SX10THINAENE, MOMIZIZVE. Viak, Vb »Lom 1
T, BRI & RO S Y PREX RO LS LT L 2.

114~ 132 M THS. 114 EEDITIZBVT, B TRl RBETH LU, N3N L@
L AOHER ORISR 2 Wik & SR OBEAHTL T (BVESED, 11517D12EHVT,
MNERETHLL AL OT, JIEEHTHE. MBEEES (205 REDT5EMET, [
WM MO HATVS, 116 ENFMA [I0%) RERTSEHET, MTERMEEHRY shT
wa, 11THSBO s N, HELBOKRTHE. RBOKELIE [ OF) RIZBL, ART0
BREAESIEWHT, SHEEOE4 LIFTEHLTYS, 114 EFBRC, HEREIZHmE A L —HED
MEAME LT, 118, 119 IROMEA [<O%) RICHML, DEEEAACIRD LN TV SO
LR G R THE, LI ORI IZEAEIA I L TOS, 120 BIRES b A 1<
OF] W5, HERITROBONRE~ AR LENTHS. 121 BEAFEIES S50
DOETHS. 122 BRBOURRBNE T<OF] (ZMdT), PRECOREAESBEONOETHS.
DTERAEB IR A B ol i X . TR B L TS I (RN 1 RBINE S, 123
BEO  Fhapig <, EBSHEL TS MNORTHE, 124 BN BN, DERBORBIR
HRRAAOETHS. WEOKRIZ, +FEREL 0 FRhofl L e T0a. 126380 &K
~ERET, RO -EAKECHRELTVS, 126 B AFNOEEICS ), RBOKE% 2 +00
DOETHS. RHNTZBER LI LFFANAOIHFNETHS, 127 2HODRB~HET LT
OB/ THS, 120 3NRIORHET, BITRIETRLRETH LA, 128 BUHRE~ K R,
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130 XHBMONEE, 131 ¢ 132 R T E~KETHS.

133 [3RIEDNRIET, TESONBTEMCECRETH LUA, 134 BEOLHRENTHS, #iL
FRIMC ST, ST I<o% RIZM+s, NAmMLe IAFHBTHS, 1351k7D22 &
D, FEHRRAL O L ARBE Tl LU ABO#T, RIESFELTOS, EIFROKEH? G PA
Wiy, W< Wi+ 2 OBES 5N ORI ERCH DRERT, DIPEARTIME~T
BWETHS, MWIZHEA D, CEREAS T, M0, KBS AFAOEAThI PR
T, PRz EIF e h T E, FRIGSEASE L DRBONmIZEENTVS,

136 I2RER F B &R D, NEIFOIFRT, Wlis & PHH EFshTea, 137TREGT
SDILIZSVTRITI & LA, Wl EFARZM< ZOET, WEAOPHLIRFNEO 4 RTHS

138 (3T EOERMTH S, [HRMIENEHI SR ESIZME, M THOYPIZANTS, il
CHRRBASRD >3 A, (KEf, WA I 28V LA, DR 2 Ao MOME & kL BRI
RO THIZE S 3 S0 I AT, WEREUMIZRT, WAL L ABIATVS,

139~ 146 TH S, 139 IAMOEE FECHE VL AL TV S, 140, 141 1XBR. MNE &
b GANTHRBTEMTHS, BLAEETHS, 142EHROBTHS, FOIEENL NG EFaHIC
WE. DREFPPHUMT2RETHD, NI RO L~ PRSP RCELE O, ARk
MFELNIHASHVEOIMDNTS, 143 TE4 X )BT EL A, 144 REBOKT, 1)
BRI MR kS E B2 5N D MEAF BN ZHE X AT VS, 145 ROFEA MK S VRVEE
T, WABE LI AFWBTHS, 146 B0RE~KEN T, GRHZNSBOLETS,
EREPEN (825~ 147 ~ 157 - MW A46)

MAKOYR, SX106, SX116, mALMY PR 104, BEKR11508H, TE14 - 15 - 19 -
20 - 24 - 25, 8EI1 - 12- 16~19 - 21 ~24 ORMTH LU - LBIFTHS. MMIZIEVIa, VI
b ez —HV, VIdMired ELTWS,

147~ 1523 THS, 14T TE20 SV THMTI L LA, HENHBO 2 h/: BT, KB
R~FEETOTIEZVHATHS, M LM<, BESEENECZ LGHERICELTECBLS.
148 RIS LEMNECET, AMORERECRERIE HELTVS, M9 BNBL AL
LB LR TENREATEIBHHETHE, kBONTBACTHELEOTHS, 150 IRBO
Hilhn T<oy RZ@mL, ARESSORMIIELRETHD. Wl & & MR DM RTO I
WL 161 R R~ A, 152 RIOMD LRI~k LE-TH S,

153 IFMB Tz a e {4 S, AEHRTHS, FBRNBLANLHME. BBRASIME,
ERIARL TERMTTHS. HEAOMLEPPAEHMRO 4 MITHS. BRNIDER ZH LN
Dfft. WA E &I ZRMEEIC £ 5 RIS ST S, 154 BEHOFRT. [EHAS
LHBEL, BEeHTSROHBTHS. 155 R FMICR LR >BTONREN THS. 166 XHHOH
SEOUIEE~ N THS, 167 IRAKOMT, KRRARIZE A>TV S,

SEEHT L

VI T8 (26 - 158 - 159 - BR4T)
15813MT. 9CI12 & VMMTI LA, NEIGIZERE A L, RAHESER I RIZH S REORT, 4
i EIEER R EAH AL TS,
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159 I TBI3 2 6l L L ARk TH S, HREORBHLPPHARTINRAELRIET. [
MEABOMIZMERLE- TS, AMRREROERYS,

V~VbMEH L3 (k26— 160 ~ 166 - MBL4T)

160 IPRIOMTHS, [HRBEADI IFFHEL LS, ORMBILEIT TS, ERITAKRT
&H, 161126D5 & VMU TRORBTH LLART, BEOETHD, HacIIFLIR
%5, 163 138T, WITAITC23 - 24, BC2, BD1 &N L2,

162 NN, (< 0% RELTOIEOMTTHS. 164 (XTELS - 14 1255 )1IHORH
i, VIR L D ik L 2RO T H S, Nl E &I DIk &l By il £ 8T, HBOER.
MAROEFAESEHTHS, EAmE FFEmc Lot bfohTvd, 4 KENTO
BACEIRIEE S L SRR B 615,

1651£SD102Efl, 8CL - 2 & Uil ELAFMH S, REATSET, N LEL T
S, FHIIE I HE B LD PRI LTS RTVS,

166 33T, MERMAE, 2DAEKRBPOBET4 X AmORAT, #IPHLE-RETIEL A
F—OBJT ISP 000, TNTAOBINHFES LAV, KEIEE FGEE L2TVS, S
WO OP BN, Pl ELL,

VE~NVTHIHTTE (2526~ 167 - 168 - BK4T)

167 EAA . 2DONEFL ) RRTH L U AREOMESORETH D, Shiliid 3 A5 Mk
LR TSR T WS, BT IR EOFAN 125, MECHELATYS,

168X TEZSONVM EL D BT L L2, WBOZEETHHTH S, ROTES GHRBOKE &8
T, MIVERCESHMT, ABTFRCECEYSS, AR, NlZHTHNT, s
ATWS, WMENERLEZAY, PPHEEIHE LFonTV S,

FOMROBE (K26 — 169 ~ 175 - Kl 4T7)

171, 1721385 REETHS, 171IRTES LD RMIAT LR L LEWL T EL, BE5.1em, #(f#
3.8cm, f#0.9cm. WX 97.6gT. W7 ROBEHF LML TS, 172127D21 NN IR T
WANE b b BERTIH LA, KE 38cm, #{i#3.0cm, fi#0.7cm, WX 528g %M,

1743 TE10 £ DL L 22 Esb LM T, £& 6.8cm, BAM3 Bem DK T, RE563gTHSE.
WAL, HEOEHIILSEHAGABMAN I L —2—RIZE{BOGNS, 17312 TELE)
ROMEVH LT, —BRELTVS, K& 24cm. Wil.6em. B Llem THS, B2 FAT
+ 35 2AROHMKRAED HNS, 170 R TR LT, RMCHBIERAEH NS,

169 IZAMBARFOO5T L D LA DT, ML LMK LI TR, HORBM T, #
WIZRBLAWLINTWS LS THS, Wil THRET, QMR SORR0GESTS, BEEPP
B, AEERTOLOLY. BN EE<EATVS. MIRAHT, BALZ LBETHS, KMz E
DR EASOT, RET, MHETO S BEROBHIZ 256 LN NS,

FOM. 176 £ LTHA LS HEROAICHETS, 9D23OVIaM 6T ELAEDT, R
9em, Wi9.5cm, Y SemBYDFERT, WX 723gTH5. GRIEBKALEETS,
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BIVE AR

F Lo

B PUH R, WS RUENE AR R B R AR R I ATE L. BNINC & 5 TR s SRR
D FIRRBERG EAZSid S, AHBFO BN HE AORM, SHIFCIBERE & % 2 505 R P
RO & % < SLMIMT®, E 600, NN S NS LIRS A Yol
W, KIPPHEGEE, (DREVvoRE kL AR I TS,

AHETIE 1) HAERS EUIAORERE, 2) RS L URAONRELE, 3) Kl
S TR OME, 23 3EOMEEIEL, AMRFENTLEMOTRIE LT,

1 HSrk B & ONEARFEO A

A R B

RIS s HA S 0D 2O HEEY (SB51 - 52) 1ZfF FEHL28 21 IIHREE & # 2 Hh
BIZMHOICAKRI3 . VTR L Ol LBl WUF. VE PRI 16, &il42 5ok
HamEni, CALKBOS S, AROBECPIHOREL S UBRETV. SBE1 &Y 240
30 - 37), SB52 X1 240 (07 - 25), ¥oREW 34 (WAL1S - 117 - 126), VK FRBALH 1 5iodt
8 A& U BUH PR AR 2 BT 5. B OMIE, BERE LSt RRT S,

B 4 ¥ 4 ik

W R S H R AR OB & 10T, AMSIEEZ L DT> MHIELEO EREIL LIBBY O
MW 55684 EMMT S, £, MENIZ1950 4 LML LR (BP) THY . SUEIBEHEEY
(One Sigma) IZHST2HRTH S, &b, WHEKIEIZ, RADIOCARBON CALIBRATION

PROGRAM CALIB REV4.4 (Copyright 1986-2002 M Stuiver and PJ Reimer) %IV, Wiho ikt AL
EEROJAMIZ B ST R E NS &P S A THREfT 2TV S,

C HiRB LT HE

BEALE O 2T, WAL £ 00 2 20T, OB IS 1, #91,200~ 1,800 4F
WOl Fm L, . ZhoOMERBICENTS L XS oz 8dh, SO ERIEH
1,200 ~ 1,350 A0l 2R L. SAB L TN FREAEH 331,700 ~ 1.800 E#O4 £ 7+,

L5, RO, BLEE RSO RIS R, WEOFRENTH S KAHO HCOREFER
EBOTETREN LI ELEDE, FRAEDLHEINVDDBIFER L E—HL L. 20
fedh, BHERDIS SPREHUZEVTIE, BB ARSI = R AR+ 5 S BN S h T
W (R 2000]. Gk LR OMERIER S E A5 L, BNOERMORIZ1,071-1,204calBP &
AL, APV FMEAEH 121,568 1,816cal BPOfiUE 5F. LAAT-T, WSS I CHE ~
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WV ABRESE
W LAV T RIBHEH R~ SR S T SR AL TH Y. S A omi 1L
EEURBSTOHNLERS,
C
MEB | 182 AN | AHOR whit bl ghe mEm CodeNo.
30 L HE | RN | F2YOR 1,220+30 | 2146+ 1.07 | 1,160£30 IAAA-31363
a7 SBS1. L A =kl ] 1,340+40 | -1942+ 113 | 1,260+ 30 IAAA-31364
o7 SB52, H# K b4y ol 1,260 +30 | -24.561 2092 | 1,260£30 IAAA-31366
¥25 | sesz, BM| AR | FAUIM 1250240 | 25142065 | 135040 | IAAA31366
115 ARETEAR A ¥v7e 1.720+40 | -23.98+0.80 | 1.710+30 1AAA-31367
117 | BMWick | Af | /o) %Moy J %K | 181030 | 26412070 | 183030 | IAAA3I68
126 | MKk | Kk | /s %Bov /%0 | 180080 | 2584083 | 181030 | IAAAS1369
7D4-5-10 o DR /R ER | 1790240 | 2624 £ 0.70 | 1800 £ 40 1AAA-31407
1) FERAOWMIZI. Libby D1 5,568 F & M.
2) BP IR, 1950 F ¢ AL LTHENTHS M EF
3 MELARBE MERE0 E“‘ﬁ&*ﬁ‘A&l-, EHRRCARL AW
R BHERRETRNERR
I L e | wmom | METR R (cal) M| CodeNo.
4E30 | SB51. H# #1220+ 30|cal AD 775 - cal AD 879 [cal BP 1175 - 1.071| 1.000 | IAAA-31363
437 | SBS1. HEEL A [1,340 £ 40 |cal AD 656 - cal AD 692 [cal BP 1,294 - 1.258| 0.769 | IAAA-31364
cal AD 701 - cal AD 711 |cal BP 1,249 - 1,239| 0.121
cal AD 752 - cal AD 760 |cal BP 1,198 - 1,190| 0.109
407 | SB52, HEl A |1.260+30|cal AD 690 - cal AD 779 |cal BP 1,260 - 1,171| 1.000 | IAAA-31365
26 | SBB2, KM £33 1,250 £ 40 |cal AD 690 - cal AD 782 |cal BP 1,260 - 1,168 0.764 | IAAA-31366
cal AD 791 - cal AD B12 |cal BF 1,159 - 1,138| 0.152
cal AD B44 - cal AD B56 |cal BP 1,106 - 1,094] 0.083
118 B A XK 1,720 £ 40 |cal AD 257 - cal AD 301 |cal BP 1,693 - 1,648] 04562 | IAAA-31367
cal AD 319 - cal AD 358 |cal BF 1,631 - 1,592| 0.407
cal AD 368 - cal AD 382 |cal BP 1582 - 1,568] 0.141
17 EETEEN A% [1810%£ 30|cal AD 134 - cal AD 162 [cal BP 1,816 - 1,788] 0.246 | IAAA-31368
cal AD 168 - cal AD 199 |cal BP 1,782 - 1,751| 0.296
cal AD 207 - cal AD 245 |cal BP 1,743 - 1,705| 0.418
cal AD 311 - eal AD 315 |cal BP 1,639 - 1,635| 0.039
126 L ETEEY Ed 1,800 £ 30 |cal AD 134 - cal AD 159 |cal BP 1,816 - 1,791 0.212 | IAAA-31369
cal AD 171 - cal AD 196 BP 1779 - 1.754] 0.23
cal AD 209 - cal AD 252 |eal BP 1,741 - 1,698| 0.468
cal AD 305 - cal AD 316 |cal BP 1,645 - 1,634 0.09
TD4:5-10 ] 1,790 £ 40 |cal AD 135 - cal AD 156 |cal BP 1,815 - 1,794| 0.151 | IAAA-31407
cal AD 173 - cal AD 194 |cal BP 1,777 - 1,756 0.149
cal AD 210 - cal AD 258 |cal BP 1,740 - 1,692 0479
cal AD 283 - cal AD 288 |cal BP 1,667 - 1,662| 0.029
cal AD 300 - cal AD 320 |cal BP 1,650 - 1,630| 0.193

REON CALIBRATIO!

ML, RADIOCAL N PROGRAM CALIB REV4.4 lc«rwmlnss-mzum-udmm-m) i,
WHL&I&M WEER o (MEMOBSNLASHE) RfMCRNL

W2m ﬂﬁ&][lﬁi

2 RIHE S & U0 S E
A FF ER

LHGARIE, TDEHE LT I0MI LY 6941,

BD6D A LY

120 HNRERN (SD10D) WX D 2480 AT TT AAHRIRE NS,
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2 WEFRES X OM0s R LR

O3, KRFORELMELSTDE
M ORHE X ERERE, UFOBY TS
B (W15, WL O R
THSVIF (REF68) IO b
%5, HHIHCTIN N - AL X
NEVIMIZa~dDARIZHT ENEH, 4
LTV M, VIDR. ViaWo>3 MATH
BENTHS, ML VIdH (REH&H 65)
BB N b, VIDE (E# S 69) Hit
U= TR OMRRE, Viakl (MEHH563)
B Y — TR T, M TIRRE
WORPF SRBMAWBENTOE, T2,
AR & 25 VI (RHES 4T O
EfC B RRH O U M TH S U —
TSR (VTR R E 41 B
MR 5. VR FIO LM TH SV |- T ewe
KT AR TOom & IR & MR S, W15E BD-BF A4 vt s VHERNGEE
IVEI LR R (BRHE38) LB OehRiEy, i (RR&ES20) [BOHY — b~ MRy, L3 (ke
#520) G4 Y — T IORRIRGD £ & 5. SHOSRG O BN TS £ CRYUAMTHO MR (K8
FSH1D EEE b, TR RHESS) G~ KROYL P THS. B EEO TR, BEENTHS,
LB, KBWOED-ED A1 /v a LOWKTIE, b oA LR N0 ERE D, e -
gt YR A B bk,

—Ji. 5D-6D 05 MITIA LRI~ VA LI & BI# 5 pOHNERBITH Y . KIBERIRAIL 5
20 TR A S IRIZRAL TS,

AR (SD10L) 1. VMIFRICH Y+ 2 HRMATRINE BT VS 2 E4 0. IVH T RHERIBU
MR hr Bl EHA 605, SDIOLMEIR 1N, 2z 6ATOS, KOk b EHEEET Y b
25 1RIEBIEL NV FHE D Ehd i itk &L, ARMOBMIMRE () 225 V~VIN
LB LIz ENG,

SHHEORBHIDVT AMOMKSIES £ UM T 2R 5 2 L S HM s LTRIRE T,
TD5MA &Y 11 4% (MM&H: 5+ 11-20- 29 - 38 - 41 - 47 - 53 - 59 - 65 - 68), 5D-BD AL &
223k 14 (GUF. 6D6D 51, iMAREH (SD101) L 1) 140 (IF. SD101 1M) OFF13 %%
@iz, EEEEAN, (ERPMNG. WODEHEREMT L RIET S, 22 5D-6D O 5MAHIRINL A LRI
SROMMBHEN S ENTOLZ ERE, LROECIEL 250 UM SN BI0RY, FHZHRk &
DAZEHEL - FE (Rt AT S,

Zoftz, HHIHOTN £ % 2 50D 2HOMLHHEY (SBS1 - $B52) DFM29.1, THEHMAE
BB DR 1, SHBREMOZ M E DL LARNBESIERFLTWEE RGNS
A 14 SO 435, T, EHEHREIIICHG 5 VR-VID B & O SRR AN I A TIRIN S H M
FHE10A L, ERMEICREL ZRPRE 3 MH S e TIRIRE hr, 2o ERMIEREL TV A
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WIVE AR b

WAk, REIECT AN PRGN L AT & L, KBS TRAURIWER L L TH- TV S,
HE ARNIC DO TR, FIGRIKIZ SO TSGR AR, AU >V T IR S
DUV EMEME TN T o MR, ARINO I IEN: £ S L TRIPEERR e TS, &
WO, ARNE 2B ICRT,

B 4 #r 4 ik

1) H: 3 5 b

MHERRT Tt AL, WA AROK, WAL, IR RO Bz - b2 L L T,
HEEO e RRTO. BRECETOME I THRLARE. AN LTRTFLERESE S, ks,
TV awSy 2 ATHALT, KAZL AT — b eElTS, WL AZ2HNHTHE 600 HHD
X1000 1§ TV, AA=ANAF—TTHA—H5 AOMLEOMBIZH > TEAL, HHRAEH L
BET B O R 200 L EFGE - JHEE 3 (RGP 0iFid Zop ) Tiriw), MO,
(BT 12419981, [Krammer1992], [Krammer and Lange-Bertalot1986 - 1988 - 1991a - 1991b],
[Witkowski etal2000] % &% &8T5,

RIS, WEACERL W~ TUREEL RA-TURERL BACEMOBIZES, EOPOEMNE TV
TRy MBUZEA—RWERTHRT, 48, SRR Slh CEBESL, B2 - KA A it
(pH) - HAIZHT SIIGHIIZ 2V T ard, &4, RUEREHC SO TREONE LR, ELT. i
AR 200 R IA EOBEHZOWTIE, M 2.0 % EOTBELMNIZ>VWT, EEEEEGIFRD
WA E T S, £/, BUHEGABUFE RS £ PN T S AR & LT, OB ek
035, FRRHORIIL, R~ FARERIIZVTIE UM 1988], ARV TR [%#1990],
PAAEEERIZ OV TIE [O0iE - BN 1991], mdleEiz >0 Ti2, [Asai and Watanabel1995] OSHHR
HRESHLETS,

2) fEf rH

W 10gc 20T, ABHEN Y YAz kBiede. B3 Wik OULER : ET23) IZXDHRMOS
#, 7 o{bkERIZE SEMPOMRE, T MY YA (RO @ RS ORGE) AN LS K8
HhoE A D—ADEMRETTC, W - ACPARBRE L TER €T 5. Bitie 7V L) S THAL
TTLAG— PR L, XFEMBTTTL AT — bWz EMRL, AT TOMBE R
S5O0 R LR - 3D UEROS2ORETRIOMY TR, $/4, B0, BFROMIC, WE
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D, HFRRFAS LTRBEPAL AL, SLEEDRCRAT S, BORIRIERE. 1~ 2 S, 1
~ 20 MM, EHIC XA S0 HhE,
FHAHLT (Mallows japenicus (Thunb.) Mueller-Arg.) ¥ 54 HE7 H A KT

BHLHT, LB ~ 55, FLEAAOBI RS T, MEFIEESRL G20 M2~ 30
AU LB U TR S, AL R L, WL R AT B, ORI ], S,
1~ 30 #iaf,
KDY (Rhus richacarpa Miquel) 2L SRR L 2

BAMT, AEGIL ~ 45, LEAOBITIHRPT, AT ERRCE > THREL LA 50
BELE2~6HAMELTRATS, MWL e L, SLIEERICRAT S, HU R
1~ 2HIfaNE. 1~ 20 MM T. BHIZ EFICRTS,

RIF (Rhus javanical) Lo b lg

BAHT, LEEE2~ 47, AEATEMTRLRUAOLMNRTS, HTEREALEL, WL
R A, NN S AN AR b5, HHHESERIE. 1~ 5/, 1~ 408
FRET, BIZ BRI S,
I/ %R (Svrax) T HF

LM, BB TIRRIE, MEEiid2 ~a@AREL T, RN THERM I S5
BES S, MWERME AL L. BRI RA T 5, ORI, 1~ 3l 1~ 20
s,

FRYUAM (Fradns) E2418

BAMT, AEE2 ~ 35, AEATEMITRLRUAOLMNRTS, UTFREH <, MITE T3
PHE~HEFIRG, A2 2 2 A e, MARIRE LN 45, MRRAPAEHL, Slrniic
RO 5, ROMEARIERE, 1~ SHIkaNE, 1~ 40 B,

5) FSGEIKRE

HACHEAFEERS R B &, oI o TR & 0 0 R, HUCERRE TR, AR 2 AL (=7

arm [ me | B e |um we (B2 WA & |me
1739 | vid | 7C9 KO AU 13 i
3984 | Via | o2z | KPR | rumm | ar i
AR | 8 6r
Ko R e oy
208 | v |8017 | Chme | FMB W *a P T
) Havvy)
[T 087
1008 | V | 7c25 | W Wi RE| 1 | 198
2616 | Via | TD24 L3 LAt 2 19
®n 1 27| 222
o | It 21| 16| 133] We
e 2 W | R
[ 1 26| 255 Ea
E1] 30 24| 23|mme
| B 23 WE [BAL_1RE
e 245] 50 Be
194 [0

Wk HEAKEERR
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NIEEE) OHENREENL. KOEEEZNDMMITIE. ZHEHOBRRE 13 W5
Thor, i ENOWZIEOLCMINEATMIEL, —BEKR T rasm  me 3
B & RO IR OW ek (i /2. 2t
WEWAHTIE, AKSEN (RXFCE, ¥50%, TTIFE =0 b, ‘ivh LI
RAGHN (ATYHH. AP VIVSHH, TR FUHOYE YOiE) O ER-E 0] " 1
) . Ay SR WK 20
WA SN, O KOY, K W, GIEH, F0, GNOME. M Wk s
RS Y LS e, DR, RS MIGHATOBEMING o a3
B, Ak, WA FUMIIONICAT, o a
i e o +
<hk> L i
FZ T (Juglans mandshurica Maxim, subsp. sicholdiana (Maxim.)  FHMY +
A
Kitamura) 2L 3IB2L3R (T3 :
ety +

Baosel, BAMIENRE, K6, BHEL TOSMKLRE~ M,
ERETHEA SRS, RE26~30mm, #24~25.5mm i, 14
OO SRS S Y, BERCH-TEFIRhLtDEALNS,
i BEBMECEEEN (VAPRXILY) LESEHALNORIME

1) #OOBCFR, LR200cc
(326.82g) <& EhaMAou
BERT.

Lan
2) [+) 13, MEK & XANRNE
EHRMTHSHMERT,

WOR MEMIHTER

ot ObHLNG, BORTZISE A CHROROEED, Z2I2LT0a,
TYHER (Acinidia) ¥ HHXERE

HorAi dhsk, MM, FMTBTEN L > XK, &3 1L.8mm, Wi 1.5mm Mg, IR0l
U, W, HEIREES, R0 IZIEMIN - BG4 oM A A URIF BB E 2,

EE (Prunns parsica Baseh) S5 FH 2 58

B (i) oAl Ens, BELTV 2 A0RE, EHPIETSPRET. BEEEeeRy,
JBIEG T A LA 5. KX 21 Imm, WE16mm, & 13.3mm B, — /i OMiic
HARPREL. BERICH> TENIEN WA A LN, MR SRS, RilZPPmEL T
WA, BIZiRhS FRUARROAAES D, REELTHCLDIKIZRAS,

3 /% (Aralia elata (Mig.) Scemann) 5 IXF 25 ) 5

BO(REE) ORI N, KBGO, SRALEEABTRPET. £ 1.5mm, #il3mmfl
K BRI T, FRCERSROND, WIIEEAORCBAES. Rmd¥ 6L,
I/ %R (Syrax) T2 HF

HordmliEns, MG, METRE 12m. #7Tmm g SBIEUETHREGOLS 2R S
B, NWIZIZ3AREORNAGES. HUL RSB C, IS0 2 0 A B ) X604,
=9 b3 (Sambucus racemosa L. subsp. sieholdiana (Mig.)Hara) A4 AZXFR=7 k &

BO(PURE) iR L B~ SR, EESBTRPMET. EMIEPPLS. KS2.5mm, @
1.omm ALHE. ¥ iidMAG S Y, WO P IR RO S, M TREICRAERANSED. N
SRER PR, A IR B T 5.
<HAE>
FAESHE (Alismataceae)

Ml E e, i, SUFRCI PR T, & lmm B, BB TES PP
BEMD AL, M BRI H A ) BHIH .
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Hy Y SHH (Cyperaceae)

Rkl Eng, BEEEROSSHUBOMESATOSLOE—FLA, AYELEONS EEL
g, AYR (Corer) ORGUTHEBOL LANG, ARETRE, K2 1.5mm, #1mm B,
THROHIR DI AIMES, R IEMALMAPRY S ) X6 2L, BB LERDSH S HMOH
b,

2 FR (Polygomum) 25§

Neithib dhas, M, SHREBEIE, & Smm, f#2mm BRL ik R R O
b5, RMIZTVHLREARRYESHY, ¥HoL,
FUMRDYM (Rammculus) %287 7R

B E vk, RO, B AL EEETHEY, #2mm, ¥ 0.5mm FKE, S0
B0, i L A, R AR VR TRmIE X 624,

YOFR (Lwopus) TVF

it E hs, Ee, RERSARERIE, BE 2mm. §E1.5mm FR. ESZOET. ME
DRSS, WlET LT, WOEPRESIEE LT, W7o TRIR
<A uikm>

AR TREE 50 ~ 7T0mm, #13 ~4mm g, FURERICZLNL, RBOLRTS, hi
CREOE S LEOFEEI NS EOO, RliZBEML XOMEIREH LML, KRz LY,
WMHBAOE ML BALAH, BE 100 2 m, W20 o m BEOHEHYE IZBK I NEOKT, M
SRR X s,

D ¥ "

1) HERBUEOZE

TDSHUGDVIR (WUEHRY 68) ~IVIH FI (AHF N 41) Tk sk EEae b~ F itk
TR L 2 < AUHOKIE MO LGS SR TS, i, BRI EOBMKE £ F LA ERANT
ol E TV S, BN LRI OMIEIIROE RN . W R Fke i~ i,
BRURROBITR A A L Tvd [RIH1972 : FEI1979). LAM-T, Bl Fhiifii b, €56
L B A BN IREPE IR R S AEEA B S, COZERb, ThbORZHADEN
AR, RN BRI G4 TO MR AL, R L b 1 AN R L 2 MR
BeEALND. £/ VIaM~NVERTE, BREEEEEMNES 2 edb, SHEREICEC ARSI
L2 e b HREHRE S0 HIASRA, BRLAZLLENERLNS,

EaL 7= & 5 AMERBURIE, ACHBFTNINC & - TR S N ERBO AMBROT MR L. |
R SISO BRRS & HUEC 2 O A5 (RO MBI+ 5 LS. BN L ORI 2 R R S
MUARBRESFALNS, AEL, BIZIOL LMIORELZITVADE TR, —HNIZEE
LA e L AR S 55, IR LR ZMMOIE, I ~ hlloEfAih L LTsY, o
NHIZAHMELD RS SRS N PR L 223 TEL, HHLSIZE T &0 S0 AR 0IEF
ERLTOSAMERA DS,

VK FRHERIEAR (- WS N7 SD101 O LTI, b~ Tolihkn ) R BUHREE & & Liftkd fip S+
BRMERL, EARMICERT S+ bR RILEE A Y L a2, LAdtoT, il
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KOWEFIZEWTHEDEAZ KA o, IS oOBKD S IZRARTOL ORI N KRS
WLEAES RN NS,

E /o, MEHERNBSLARO POEEIMO 5D-6D 5 TIE, SiMHEAKIC 94 & iaAkER 5 i il
MR SIE L 720%, Z OIS o~ FRFER)FEEERRE D LR R & SO At
W% Qi LA, YIRS, POUARERITHS Z L BT L. HIR~HBO & S L aiaitAikic
FARARNAL & D BHBRNTH AL HALNE, &6, WS SETIHRE LT, MWHC
AER AR ARSI EL 2. SOV R HHEAK L &8 (2 M I RASHE
BLre#RLNE,

2) R O R

TDEHADARERLEOWHRMEAD L, Y VIBENY 2 X EAERIINEL, Zoluz 7HiK
IFSEE, ZVE-TYREEEENS, CNLOMBOPT, Viafihb Eiichd & v K hiRe
L. Ax/@pMnds, #4a VEREEN Y AATER S VARBERMOSDI0] THLONDR
R, vYBENY S FEHEETSLEAT, TDSNEO VI ATEOR R BT 5, Zhizy
L. MMHERBAREORGENIERS THS 5D-6DOE ML, 477V 3K, 2+ 8K, =LE-rv¥
EOWMRESEL . LOREEFTRESHA L RT, RMA AT TH S e HBTE L. 1O
BLE BB A RO IR R S > TV TS B 5.

ZIT SEMEheYHEP b EEOBIsE, RGRENEEIIMECEONEENTVS, £,
VIdBPVIbKA 61, DIPTRS AWM =RONMETS A0 VBl S, BEODRR
ZEhiE, AhCERENI ERBIZA LN I ZRMOMIN~ BT S M L 0 s @nshT
BY, BTEEM, FEMETGETIZ30 %O LOBETRILEATVS [INEHF1976), WdLALE
), R A TERE SR OB N S h TS 2 Ed b, REPREORY HIE$ b7 g
KAV, BRI a4 S ISR & THERIL A L E R B NS.

BAUEODZ ke B LT R ONEZ DU TR il T, Rl TS h S EEHE GBI
TR ENY S SRS ZhTVS, TALOHRONT, N dEiE TR0
W BN AUARBTH Y, R L EE S RS Z LD S, SEOBEE, BEKNTHY S
FEOVA W) EEFRBETNATOD I LA 6, MOTRMFLME 2ERL TV L0 LIRS H
3, ZOfls, ¥HXM, HYIYLIE, PAIE, IXVTE-THIE, SLE-TY3E, ATTHE,
FF/FE, FAVIBRY, Bk ARHOMEERSMLTATVS,. £ YYRRETOEE
RMATE L, RBP4 KO MO T RS A I ST T H 5. MR C
B, DMLY TESSRELENTSZ bin, RIREIA LA X ICRENITEAS S R0
RANLAERTE S5, TVROMIZHAZBTNGNTEY), TORRAATEORRELTO
DRI U 2 2h 2 ENTVS [MAIEHIH 1987 cv], SHIZRNOMELHMLTVS ¥
AbhSMMELT, 7HHE, 2FFHESEARTLNSE, N b RN A R F B
ERTHD.

Ldi=T, SIS, RIBKEE LT Y SRRAEELTEY, 2A7HRP 270
EOEREEN, ozt Y K, ol AFELYOFEHE ML TV EERNENS, £,
HRHABTIE, FOHEAN A E IR, ERERN LA L TR e HALNS, EEL, VIafE)
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Efiizied e, WAMRT Y EAMMU 2 WIEEA D 5, [HI81985] (2£D L RIMOMER
PERUER, PIRETIEA AV =N 2R 0HE, WU 7RO - R0 bRV a0 R
LV IR ERELEMETH Y, RINLBTIRTF & Bk T o7 Y —FH0HE T h
THY, BEREE B IRIERSLTVS,

IV - IR SEHUA MO G N R T 5 5 5D-6D O 5 KL, MM KPRIKERTHE YT 7 T|,
Ny RE, ZVE-TrREOWEAEG, 2k, NS @ZHONE I T I LRGP
AT OMAGEND, AMEOTERLARKIZNHOERLEKMLTVO LA LND, 4 @
HHET, HEBAOTT )RR, BRERDZF /%, =7 baDERBEDT 4 2 CEL YRl
ENTVWS, bl HEOSKOWRBLZLITERLTVWAL LN,

Lob, WMSRIEZHOSEN BRIERIZOWTAS L, VI ~VIbR, Viak~IV B, DM~ DRTE
{EAEDHNS. VIR ~VIbF Tid#I30 % 58 60 %R0+ SHFEZO 6hd, Vial~NVE LM
TIRE WA S, VIMTHTS %, SOBOMETIROTNE80% 28AT VS, MK~ TR Tk
65 % 5H 48 %A LA T SHINA RO L NG, BIIIE. TEBHEE - > S0 PO RS £ <,
BAAREA AR L 25 VIa M~ VR BT B 2R T, M08 > AU T ONERT L 2 S8R4T,
WIZALREIZH D £ 5 AW, ERZRET LHEBEWIZ L > TOM - AT oL 2hTVS [h#
1967 : Bk - (N 19710, FEEAHTRILTIE, VIR~VIbM L Ldd & L VIal~ VI FRTE 0 %<
WEHSAELLTOS I Ehh, FAMIEL Y B FANBSIZ Lo AW kA BD. LAd-T, LR
HUZHERLL 2278 - BT AS e RS Z ic kU, LRI RO BT AR L s H A S
N5, KB, ViaMTH, WEHRIUE S TRAEMU DS ST S 0 HIBER (R TR R
HEELTOSIENL, YR hoOBEEZH TN RAMML TOSTRMENDH S,

BeF iz, RO~ T TE65~48%, SDI01O 1 MTIH#K40%. 5D-6D M TIHNI0%TH
U, EBEEORFRBEOTNORBEE N THS. s &8 - lTORESNRV D, &
AP Lt BALN0S, $610, 5D-6D ST, MERE % < ORPBEI LS L
THY, FHREPICEHALHIEREDN L STNTOVAAD, BRIZBITRIEED F A2 25
ha,

3) o HHRIRARIY (akomkiEs 20T

VIR~ VI OMERBY, MAMAORLIE, 3R, Ay ) FHRL e FR- oY h I,
TTIHH, YU TRV TR, £V, YR, F2ERREAMILTOALERALNE. JhED
WRUL, IR BVTERFL TS, MIOEEEMIZLD, WTF - SR AL OPRBNUTERL
TV HA60E. L. ShoOMBONTIE, ViaMA oMt & R4 sHHERLTVS,
ViaBiTle, o A MORMICBRS WS WAREERE (dulubaks L URMERoISsE) ZITaL, By
A NS RERESHE I NT S, &2, MBS NS, 2OLBKE BT
£, FAHRRSELTEMEEATYS, BEOKH LR IZS holEmEoNEIz niE, B
MR PO FBOREIRO%THEH, HBRELEEL UTHEATHOKHTIZIE %IZ EAS LV
SRR ENT S [EH1988]. 46, VIakTORWMFERIKOHBFIZTO% EBA TS,
IOZERS, AAMZERZR{EITVD EEALN, HEPRWSTORMEI MMV AEN
TWBHEHEAGRS, & V~VINASLEMRFEKE &6 CRil T hiAsR iz, BEL 213
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OB RN 5 U kL B 5T VD CRAATN, JEH A O/ L T ML 4 £
Al e SR - @A I ATV, SREARRERE L TR S WA TRERREE T E
v, LAMST, SROOMERESETD L, RRMNLD 5 3258 E N & TRERE
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VR & VIFERUL T IC R 2 N SDI01 OB LTI, Av YU 798 27K, ¥Ry
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WHREE LY, KOORRALELAOTHSS, O LiE, Yy, KBEMMUTEFLTVWEAL,
FHEMMTOLERFEMSRLERESALLHALND, 0L LM Lebid, ERizbis
THCATRIENSS Z e b, St HLEHIZ OV TERMLRMN R TV &AL,

TR T, VIR ~ VIRUERI 2 L T, 738, Ay U 73R EORENMEL. Zofucs
HYB, IZXTAAR, LVHLLORERSHLTOELRDNS, ZNLORBOBT, HYE,
IATAAMA LR, FHE PR L LIRS ORI TSS. SO b, REIIVIRHER
L el TRELABBRE Lo TWATMEEA S S, L 25T, KMTIL A FEOWMERE B
NN, HNRUEEEOAORNTHY, LHAEMERED PLV. ZOZEhHAT, KRN L
LLTHMEhTHWahoR LGNS, JOM48E BEMNACSOCTRCERYSHRLENTHS
ZEEHNMSRRTH Y, FEMTRS, HERFELTHNZATVAZ EERMLTVS L 8bh
B.

DRz fed e, Gk, PTEA ARDMNL, 2AHVEPIXTACBIZNAT, $JAESH
B, AELABL EOMKNY, X 6I0KMIZELFAATEST ST REMOL YA RILEIhTVS,
Zhk U, DMAERBSCRS L, THICWELAREAMASS I EERITEEL TV AZ A B D
H, 0L LKEOMUITRISRUAKREMBSERL TR ERAGNS, £ RAMIzLdE,
ARORLE LRI BN E DO MM I S 0D, R, TEREEIESCT, ML Xh
BYNEERHMEMENTVS, LAFoT, KRR, WU BRI AL TOAZ LR
HAND.

4) TR

BHERFTE 20 L A AR, ORI R L AR (K) 28 Bhs, il ORI &
WI0FFET, SBELIZMEI AR 13 M TR MBICRE S he ShodhTR, MY By SED
BEECE G, 0O SHINUIL] ~2 4 Thork, — ), SBE2IZMESHM 15K TIES HBAED 6,
SBG1 LFEMRIC b A Y AR /6 £ EOTEY, TOMOMEIZL~24THok, ThoORENE,
WO 3 U 2l E b 2 U AR A E S NS, i) 2K, RETERES G
HEZHTHHNMTHS. ZOMIZBOLNLA=INI, 255, VK, =T F8aYEEN
WAL AL AT SHMTHS 2 L, HEROMBIL, B % TAIBIRS TS B 5.
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Jo THAH YT FERTHREPHEEEAEC, XATFPY TN SRR TIEYE CRVENT
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FEUUATIE, SHE TG HER ~ ORI S O MR T h TS [
BB EAL - A) S - = ARG 1992 2 280 S - H—F o B4 1997 - 2000 -
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1 7
wps LTRIE A 7|215121=131212 |25 21710 &
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Al &N T, TR WL VML R L Sh, MO, RIPEO
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o SBRAXANMENTVAZ EAES NS, £ BETOHNMMELTIE, A= LIHH5.
AZYNIE, TEAEL - RIREPIETIRE B0 e s, H<HPLRNTRESNTE LM
THE. &, THAACRIBHEEDAMAMET, I/ FEI2I3, RECT IRV LA ORRS
SRCRIMTHETHSM (2T 242) 248, ->T, ZNLHOHMEHE SHENORBMITAT
L. ML T AHEEYSS.
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LENIZZO L NARIRIEL. A FBTR, TORMERNETSIZR LA, 20X S54RI
i, BPHREE (FEIRE) TRES N AU ST () 2 - AR R AR
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v
e

RO

aaan Lot Losay can (V0
3 RS

10m
(No.5EUH) 10ym
(No.5)

L. Paralia sulcata (Her.) Cleve (A : 1

1)
2. Ceratoneis areus var. recta (CL)Krasske (IVEH : 41)
3. Diatoma mesodon (Her.) Kuctzing (IV FRf ; 41)
4. Fragilaria vaucheriae (Kveiz.) Petersen (VH ; 47)
5. Cymbella uanida (Breb. Ex Kuetz.) V.Heurck (IV LM ; 20)
6. Cymbella silesiaca Bleisch (M ;

3 (¢ 120)

9. Gomphonema parvulum Kuetzing (IV LR ; 38)

10. Pinnuiaria obscura Krasske (VI : 47)

11, Hantzschia amphiozys (Her.) Granow (IVFH ; 41)
12. Achnanthes lanceolara (Breb.) Granow (VI ; 53)
13. Achnanthes lanceolata (Breb.) Grunow (VI ; 47)
14. Achnanthes convergens HKobayasi (IV LM ; 38)

15, Achnanthes subhudsonis Husiedt (IVFR ; 41)

16. Achnanthes subhndsonis Hustedi (IVFR ; 41)

17. Achnanthes minutissima Kuetzing (VICH] ; 65)

18. Cocconeis placentla (Her.) Cleve (IV_EM : 20)

®19@ BERELT
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WIVE AR b

.... 9

S0m
(1-2) (3~9)
1. beE (IVbA ; 59) 2, WHE (VI ; 68)
3. %V (1M :5) 1.
5. 7HK (1M :5) 6.
7. AF7BaFFER (18 ;5 8. "y J XK (1M ;5)
9. AV FHF (M ; 5)

W208 EHRLE
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504m 50um
===
(1:5~9) (2~4)
. A AR (Ve : 53) 2. YRR (18 ; 5)

. 3 VIRfEMaEARE (14 ; 5) 4. IFFIHIREHRERE (18 ; 5)
. R REER R (TR ; 5) 6. 3> EMINIIAEEsE (T ; 5)

. A FRRSEREEMGE (VIaR ; 53) 8. A MEMIMEIS (Viak ; 53)

. A dEEEEk (VIakd ; 53)

DN W

W21E WS
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1. #=2N3 (SB52 #E13)
2, NV FENY XK (BEELARLLT)
3. AV RENY I FEE HERHY (HERLR121)
a:k0 b:HEH c:®EH

®22E &# (1)

ba
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Sk 6a
4. IF5KIF 7K IF 51 (SB51 Hi16)
5. ¥v 7 (W&EKLKLS5)
6. =L & (SB51 #i17)
a: A0 b:kEH c:iE

W23E *# (2)
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WV AR

9a
7. ®ZV VR (SBS1 #i32)
8. ZAJXF (SBS2 }i06)
9. THANYT (SB51 #i18)
a: A0 b:EH c:EH

W24 K# (3)
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A = $ 12a
10. ¥¥9ib (SB51 Hi49)
11. V5 (SB51 Hi31)

12, =TI/ %K (SB52 HK(22)

a: k0 b:kEA c: A

W25E *# (4)
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WV AR

13. b3V K (SB51 H(34) — 200um : b, ¢
a: A0 b:kEE c:#B

W26 x# (5)
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eamw-

11.
13.
15.

A= 3 B (Via : 8D20)
A=W 3 B (ViaM ; BE16)
EE M (VIap ; 7D4)

. TJJ %K T (58)
. AELHE HT (5M)

AV TYE R (6H)
F LR SR BRI (5H)
AW (Viak ; 7D22)

lem 1 mm
'
15 (1-3- 5)(4- G- 8~14)

2. A=ZN3 # (VIF ; TE13)
4. TR #T (M)
6. ¥3 % 4 (58)

8. =V haH (5F)

10. ¥ Y0 745 k9 (58)
12. 278 R (58)

14, YK R (58)

16. ZHHoO®E (VI ; 8D17)

W2THE HEMME - A
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3 Eyniteik

Lo

BCPCHGER I, B o P ARRr R E RE R IH SHET 5. BUEQRHTIRN & 5 5T Jkm 2 ¥
HEROMRUT B Y S, 2003484 F ~ 10 FICFME AL S Z b, NIRHCE D7 I o
BHT®HS I EAWREE X N, SRR SRR OB SR, LI W e,
Ff s EOBMP L E/PHLED LRI E M ELTVS,

Bl T B E SRR I, R L S0 OB KD DB IO PR
S TOERZMT SR E NSO EE I L>20T, TORREMGETS,

A BB OBLE & oM 1Tk

SRV AL, B OMIRY B0 R RO LED L Ty ZRca) e hi s
OFHY, KHRZSHEUAS, NERFSORCKUHELE 20, BAFS LML & - HiRho
No.RZOBHERZTHS, KHPOBMIMAFEHEZETHO~KAGERL, 2L TRAELTY
BLOEHY), KEZHTVAILIMLNTHS, MO LIROpH ML BEZ L2 TwRvEs, #
OFRIFZE L DRRBT H oL E S PRI T S 400, KEZTTOAVRIHE I mb &<, B
Ehs b/ TR,

INHORBHI VT, LROMEL DL ORI E T I Gt vl L. LROMES
FLOVREDP LRy ZROBFHDKRL THRE#E L L RS A0 b il ke iviliL A,
IHo ARG S VRHRTREL, BEBNERRA ORI D REEB IR,

B 4 b &5 R

WEL 2T ORRE S 11 22, BSEkoRElED12 - 138IRT, FETECREIES
THHEGHIORTH Y, MffmosrH. 308, b7 IAR M (BFH) HEEho, BF,
# R ORREE L f) AR E T S5,

1)tk U= B OB kil AR

HARMA Oswichthyes

48 Salmoniformes H4HF Salmonidae THREM  Venchrn
@4t Osteichthyes

BrLhMETHNTAIL. BIZFoTHEL, fihi P
BB TR SEEHR L, 12 FE 2 Lo Rk #r# Samonidae
SR a4l Cypriniformes
THITHHUYSS, 24# Cyprinidae

Hr BHOBAFRIESX201 R HEOAM LA, 1 b5 # ] b9 E  Gasterosteiformes

B AR Gasterosteidae
AW Pungitivs
MM Mammalia
FIF#  Ordo. Indet.

BNE HIBMEFEOEM

DD L OB A L, MR LTS 5.
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3 Wtk

a4 E Cypriniformes A f  Cyprinidae aon] ] e | wam | e
V& LU SKL, SX114. SX201. 5X203. - - - :
SX207, BRI 104, WA 105, A o T
10860 LA, FEL 2B, W = .. ]
dift. fuft, M FRIHRE. TRARM. WA - :
WCHB, 1A EBAME B bk _ 0 :
BTORMAKEILO WRTHE, RADAS 1= .
FEL D E L NS 20, UEOWKEIE T -
L3 HUMAD D 5. g T :
T BRI, ARG 7 =
1 | Tribolodon & % 2 605 KFHH 29 5 :
BB, 97 RGP ML, T .
S BB IS5, BT DA (= ] : :
M@ ELTL S [HIF1986] &, OBy 5 :
MEESREHETES, - = $
by PAE  Gaswerosteiformes :
b2 AE Gasterosteidae T E v
VEi s LTSKL, 8X201. SX203» 6| 2 :: 3 $ -
Ut RUEUZGSE Y, oA e, | R t
HEMTHS, MRS MATHS, | ue STsTe T 1
SHCMORBIROE L S TR Pangiies T A BRR L

DA 155 k3 AP pungitins L 135HRAD, A b T Gasterosteus O b 3 G. aculeatus (2P TS Z &
b, FYOARE LEAKBOS 31 FIROWREEVSH S, LB ChoOBMBERECHV SR
7.3cm, 7.8cmOEADEDOLALE 25, FERBB~PPNIVH S ZTHSE b, HEL
F b0 ARHEERG6~ Tem REOWETH > e ftliEhs,

MFOARODS EREOHBMM-DMTEOIRA b3, 1455 b33, bIITHS, FrIAHIOE
EHARERTH), ~ERATRITED, RRERLITERTILD, HTEATTLONHE.
A b IO, BEERISHEN & AT OO MM &+ 5 AN LALRGEORINECTPERBIZ 20 L, P
RURNBROMAIZ B G NS [NIBAE - AFF1089]. o, KiXHA T b3 THIE, BRI
HEMEASEG L, BRI b 3SR BT SR B 5, BUEOREILTIRZ ORI b7 Aifht
BIgbh, WlIZ<LNTVS.

WESLEE Mammalia  (FIFW] Ordo. indet)

HiFLAO VTR EHTTH Y. BACCHOFHRE RS SO iz, RRETN <

BEORMAREFNEOHRLNE o, dl~ P KROARSEENS LR LNE.
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2) iR OR

B4R LS, AR VR LA 3 HOMBISFRONEICEH Y Hashd,

FVBFohamIE, 21 FEBERIEZEOBMIZIh TS Z e <, < OBMP LS RE 2 EL
Tvd, —h, MrOARRRREORRC KD TIMASRehs, TLT. FYYAROKNT
% SK1 - SX203 TILa A FHBLEA P 4L, I FOECSX201 TR M I AR DA,

£/-, SX201 31 BHE MY AROBHERICMAT, WSkl LTV, 60
TRODH 5 LVERHAOHTE 2 < Rt SMOMBGREEL LLABBTH S,

c # B PR S T BRI oWT

FCIUH SR OB LN S & CRBA A6 12, ARPHLBOBEERSL L, ZhbiEe
TREZITED, MY FAZRERTH A, @RABMOY TR, a1, MY AROBEE
HEEND T LAW S/, TNGITIFRREEY - BRI 2 2 1 FOEERA oL 0N E Eh,
BRI SN % # B SRS RIZE T & A WA B B A, IR kdt HBUR T
PERHEFETD I LQTISY, REOKBMOMLIZEREEMNEFEL. ZOXLbTHHNN
BIobn- L, Zhb 3ROMNMIZIE, RETLRMELTHNSNIEFE E2h3 2
LG, ARHE WAL FATROEBDNS, $/ HORBIZTE b om0 EONTE
WU, BEFLBO RIS SFTE D, FRSHRERLRO@R TR 2 TEEL S5,

AHBOMBEFERONME LT, XU ELAORM IAR - a1 BEV R ERHA TV RET
dY, KRl r ARG P LVEAEIT NG, BT rROM LIE EICRG N, §i2H s
DL E I NS, Thbh, NGS5 TR, OB
Lo TWATEAEHERALNS, £ 4RO B RATRLVVED, SHETh
fEEFhed), EhTHTSAE L TRbhAWEEE 55,

&7, IHOMBUREROU LRSI, BN EDED PRGNS, ¥z, bYAROL S CMEE
TAEE S h D ARSI LR OM D13, HIASEII L 2 bk o Dk bl S
WHEES 5, AR TREFECRBBARNIATOLVEND ZETHY), ZOLH LANURSE
O ARSI O®IE, RO £ M5 ETHNARIZ 2 L 8A6NE,

BT SRMORMIER D Ha i - A0 TR HE R T, AGEM L BT 5
WEOTPRIAARDH L LTV S, AR O TR (9 IREE ~ 10 HEREN) O JF T SE2E5 26
2, BYYAR TUR TR O BOBEENRELTVS [RIF1999) H EREARAS K
BT BSHBTVS I, MY YAROBGEEF SV L EKHHAREOREEATHS. Zhb
DOREHEDES IZME SN, AMShTOEON, LD OMPEROTRMLAVRETSS,

BEbiic

SEOKERRFOMKT, BUUTERD MY AR ERON AN S 20lEnd 2 e
WS Mz k. Ak, MUTOW EMAMML, &0 UEMERIREAUGETES 2 LA NS,
ME AERECEL, RS OW A R R A M S R T E . Wil
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L RR R A

#4& - 51 A3

IO O1986  THRBAM OB 1) (R
NIRRT < ABFOIE 1089 FRKDEAN) L mEH
LAEL (S Bl {0k |

BB ERS - WEIEAR

. 9 # Sy (No.33, SX201. 150 2.
3. 31# #@MA (No.33, SX203. 15) 4
5. 348 W2EAEMEE (No.30, SX201. 1) 6.
7. 348 [EH (No.47, SX207. 1H) 8.
9. IR GIMEMGENEE (No.24, SX114. #M—15) 10.
1. 21 HMEEMANGS (No.24, SX114. BE—1%) 12.
13, b¥oAR THERGE (No.40, SX203. 1K) 14.
15. WiFLME FH #FE (No4, SKI. LM 16.

ELRKPEORHES AN RIC IR A

ECBMmL EFET

Al K49 RS S AR RS I
SO A R p121-123

(1~36~16)

#r# MR (No.28, SX201. 1K)
. B AATAGE (No.7, SKL 18)
. O4F JBH (No.30,SX201. 18)

I4F R (No.24, SX114.5 K —1%)
4R ZEREERAE (No.68, BRIH104. 28)
b AR MMM (No40, SX203. 14)
EEFHAGRE B B (No.23, SX107. 18)
MM WACRSE (No.9, SKI1. 2H)

W2BE HIWMAFTE
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BVE £ & O

1 EREoOH#A

A S EEAMIZONT

ER T MR IO WA SR E S NAY, BRETHHRAAATH A, 205
SB51 - 52 TIRIEMEMMTSHOS 6. 2RFERLTHSAZN TV S EONHS, ZI TS
FAGALE OB AL RIS & O 2 KOHASEHES SHP L kL. TORNTIZ20THIET S,

WRITRE J SFREE (8 ~9 k) [MilRas 2002] TIESB3 &MST5 8RO 35, 34t (PaTe -
P585 - P58T) AYHEAE % £ A T4 L RAROESEDNTVS, HEHIETRAE 20em OB 412
KT, FEESSRENCNLEATVS,

RIGHBGEES (10t [HIN 1995) TIXSROLO P — 183 & P— 203 121 HAAADH RN S
ATVS, 2ROEH RO NE PR 5.

FE IR (8~ 0 1K) [BFB 1994] TIREMTRLVEOO, ML - 2 - THEEL LAY,
AT BAA TV S, FIRRAE Sem WO HAROERERLELEOTHS, KEHMMO
HEUERIEATOHTBRIZLBTVS,

RS LOEDD, KU~ PRI BOTHLTL AL TRELEVERN ATV LSO L BD
NG, KIAFHEE EHOBRZEE DL FOERTHE0T, SBERTSL0 L RBELOEAIE
Hedrsiab Tdpimm s ns: e fm+ s,

— i, AROHAGEHTEME LT, LEdikfrii (1Y - k19991 26 5. SB165 (7 ki
U TR DOERIIZ 2 KORRVHET SV HE. JhilovTi DA -ORFTETHAL
fioTVs, OHBEOADIZ2KIHELS, O2OOWEMAERGNTOS U, Ml =M Ml
(8ittkl) [K:f52001] OSB3 - 5« 9 TE 1 2OHRNI 2 KDL MATVSEONHY . Thb ik
Wz THEAAE S, NHhEIVELIRlE LD, ZORkE LT, SRERBOLDIZTHY
HAD, HHVEKEEA SO 2 HART oI TS, KA WSOMRZITED LS 2L b
OHMT, »L)BRETHS, ZOZEPE, SBS OIEEL T biAdhitbidlEs AN LAt D
LHETED, 2ALSBE2TI, MHETSHOAEXIIHE VMLV L, B HEbLV AR
WIZHEET S ednh, MTHAORME, REMOIELEETS LS T4 LWL TR TE L,

B SKI1 - SK46iZ2WT

ZITHESKL - SKAGBLTUM 121220 THEARS, SKLidkv BILT, B EICIRBHEMP N £ 20t
&t ZoRIVRARORE, KBaHREL (7948 20H) THE I ehMohElort, i
DFMEIR 12em %<, MEES K ERO A ERERII V.

SKA6® Eifiéz (2812 450 ORBTH LA, FMOSX203 6 MUz BAN TS, MRz

1) WRELROIRRIZES,
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1 EHo#k

RAEWES CEA, HKREFMETOEMLIERETED. L L SKA6OR LI EREMIE T <P RL 2
FENT, SX203 L3R - MiEARESLOLBDbNSG,

B2 AR Lo B A D R E W, FERRY ~ SRR OB TR, Co&5 LR
DV TIRABOADEE ZMERAOL L FRIWMENA LI HAHSS (W - TG 1997).
W12 B RORETSH ), BHUZL RIS S 38, SRV SN,

LR | THEAGHAES L A EL Ty, ARRAGERERO T, AR IREE
IZEEACHV BV DREF - A 1959], GRBUES L 13 TRITOEM & & > THEOBRWOIE L Bk
L, o swaicivizt o) (] THa, FBMNORGREEOM LML LTE, sl
WORHEEE [ s 1978 ; K& 1984]. Wilimk S0 Drilitrtisn 19861, Wili— /2wl
(4], WilmpAmibss [dhasn 1979] A XSS, MNHEK, HREMEMIZEARRT, LF
HE 2R TAUTEON S B SIS - RS SR ELTVD. ZhLOEISERBH TS, K
HF A RSN THS,

1+ SK46 OMMIZRgf 0, AERIZEVWETHELTYVS 2 &, Bnzfishi KN EOF
., HORAROH LAY EHASE, ZZTALAORBITANTONTVWAZ LARNTES,

C b dOREMALE R

SITEEREAIK |~ L ROGENMEERHT OV TR S, LBERPK T ~Thsd L
L0 L, BUETEALOERMA 10 A, BIFA 11K, S22 HEOEI 23 8kTHS, AT

AT, BHERS ZL b, HAMCHNOMRE L EX GRS, BRI | ~T0 LRI
WIZHAMEHHD Z e s (H10M), K2LMIMEEVE0E %33,

SN O RIS OTER & U TR, SRR S TR DRFes 19897 SI1124 W1 13,
Wi (LY ARE [0 1985] SK— 1 - SK— 2alli L8, Wililr KM MR [ H e 1979] B75E
Jabkil ka2 TR UK ($ke1994] SKE79 - SK304 L EBRAEN DS, 20D
HINZRIGRMSI1124, {LYEMSK — 1+ SK— 2a, AMUGEME 7 5 (R h:ILALRE M/ oignr
a0 [HIMG1986] O 128 LBIZHEIND ZLdiF0,

=P I S11124 OEFIRBEAN (. AFINFHI NS AARY, W< v,
WA 81 OE I R OB = B O ) (A€ 0T, KIFAMOGE T LiE
TEFETHY, BREMETS,

HLUERFSK — 1 - SK— 2a. KfMUSERE 7 SR TG OMENEEAELLEOBH Y, K
PUFHBFOOMGIF L - 16 - 18 - 20 LGS,

BB FGAE LB | ~ 0 LR e \EORERCMLLEDES L (M154)., IZHIEMOY

M [HF 19891, SHEROET RN T USEUUR | o 0gp | —2L0SMRRE | 1yio000 | s e
H11 B [ahH11992], —ZDIMMH | 5w || [imm_|
on 12 R 2R
JE VI (4611 1994] tBB LR T T 3Em TN IBR
(L] 1914 R n ARM
HTES. LarLHMAMSK - 20 [om ] "N Fawipwl SRR
b LB DUTIS, HIIZIES Cire] U s 7ew
EUE I BBECERBETINHG (e (SRiIER| U R | sk prsasuich
OREE [IIF2000] 25, BISH WENER
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2 TFHEO#A

A EHHIEHRETO 82 20T

ZITR FHOBETEEL AN S8BTV TORE L REMIEHHIZovT 2D
THL, FHOMETIE, VME-F. VHL Viakf, VIbF, VIdEge Zho LRaEis 3 5Emm
Wb BRI ERAE ELTVD, Zb BN RN ERES L FTRE SRS
ZENUETHS, [ERRHIVIdRI EE BEE TS RBNT, RERYOPE D HE R gl L 168,
SK211 il bkl & 8T THC, IRRIRH &K O BEE 45 LRIT. WP TREL AT, TBRIE
Vi ERSNIFL DL LT, Rl 1167, 168, £29FR L 172259%1F 615,

EEOEE), I TERIMRE LA LEIHIoWTEE 25, MT S LBIHESX106, SX111.
SX201, $X203, SX207. HALHYUPEM 104, WA 115, AR 117, 4126, SDI01, SD102,
EEMEET~NV, V~VIibFREO&E L ERTH S, Moo MiL. B 8 8, B, sk
HAH5, WFTREBHII>CTOAMETNLOMIZSWTRT, &8, 48IZHA 2 TN
ARIZE B EOE—BIHL TS [N 1993b], MELERMD LERHS SHIR 2 4HL TV S,

BIAMAKNTREE <MLL, A8 BE. BRESSIF—I00ATEY, ZZTOMY
SRUIHE A 20, BB LTOMMIz YD, Y, RS, DN 22em Ll b B 25cm 2L
b KIS (48, 57), [17% 17 ~20cm, [Hi£20~ 25cm, 8520 ~ 26cm & WA, (1§ 16cm B F,
MM, B 19em BV F /RIS E 4545 ZNOOBE & T X Lud - MRS YRR NG,

PRI GOZ, RATRARIZS Y, O ZIMEONEN 1S ~5.5em, MELBHEOEL 2~ 35cm
IREORME (82, 83, 114~ 116, 147), [HEEMEOREHT] ~3em. Mi% L BHOHN lom WOk
MR (49, 117. 160), €Ol (50, 161) (ZA T HNS, NFMHTHREL [<OF REZTIEO,
Famy) ReRTHEO (115, 116), MliOEEO (83, 161), BreHdoem0 (1200 FIH 6
NE, NEMIBTEI) TEEOEAIDE L DONBHS.

AT OL O L2 BURHETH S, NNBNIEES S8 5 b, RAESAE AT
BURBIZSS L0, <] REXTSEO, BOFH-EOIFE HNS, NEEEIERIK) +58
D, LSPHBED, RYEADED (54, 92) HH D, ki, BIP (90, 120), MR (91) HdH5.

WMOKMIL, KAEHERDOS L STREED LN, AEKROEOI M (53%), PETEENIcm
WUTFOEO 265 (45.6%). 3~6cmOE D235 (40.3%), GemMU EOED 5L (88%) THo7
i, WOBHEMOMIRS & B L AR 21 WAETUEBORM L RBL A, HME LT A
DU~ BIZ T 5 60 3k, ATOEEO —~BIAHNIMET 260 14 Mk, Ao —iHE
WIOKM FE AT 560 2@k, NROKEFECHTT 0 2@kToh R,

SMOMEBIZA L. NHEBORRYHL 0TS L. EOT, DEAHETS €0 (47, 52, 95),
OEEH (< g) R BLEFOEO (162), HMAM, NEBFEEFARMLED (53, 135,
165), ELITHEROE® (61), HEIORRT, MBHM<EVEO (94), BOOBIZEBEHTEE
@ (93), MI<HVOROED (101, 133, 134), EOTIHRINBTSE0 (100) Hibd,

W3R AITED. HMIZBEAL. PEAAKTEED (51, 164), NEFAIZKECHE,
TR E AT EO (70, 155), S FERCUINARE TS, NUGE (136, 153) 2B 5.
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ik, ERAWISAE 408 (58, 67. 69, 137) A1HEY.2~ 10.2em. B#E11.1~12.1cm. B
9.0~ 100cmDEHIZNES, ZHBRAROLO (58), NSTS LD (67, 69, 137) AHD,
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