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fEkiz 2L <, BENFE LI,

g1, FUKEBETHREOABEDIE/KITE W Nitaschia obtusa var. scalpelliformis $/hIlic
£4\ Synedra ulna »B&3 5. L L, Nitzschia obtusa var. scalpelliformis UASMZ,



BAE BRMNENRE 6
FKEBIHBRLLL,

Dtz Ehs, Ybk, KSR, MoSLDOET, EKDKEE ST 5HkKULEK « Fkic
BIL TARRBUTENEL, EBOLLORETENLY), B30, ZTOXIBWRKDEEE S
BIER(BESE L Wiy, HEESRARMOLOLILANRW)TH-LEEL SN B,

b. Na7(—30cm)

CODBAETIE, pH AEN « HAAREY: D Pinnularia borealis & Pinnularia viridis
var. minor HELET 3,

B, 1 715 — FHB031EEE DIV, HBRBEKIE, B2EHOHEN,

pH e« WktEic 20T, REHEEHMISW,

PIEDT &R S, N8 ich~T, BERBKEEFRMICRE L EEL NS,

c. Na6(—25cm)

ZDFEETE, MIREREN, FT7h ) HREDOSynedra ulna H3BLEd 5, T/, F7
WA ) HEREDS, @ARDIB0% % S BHRICIL B,

fitic, 1EKYEREE FOKMEREOAS, 31X1 : 1 THELENUEEREILbDED L, M, &
Mid, FKOEBESIPBETNVAVHOILKIETH > EFEZL 505 (#27X L Melosira IR
PEOMDT 7 vy by HEHSLHELEVDT, il - BTV,

d. N 5(—20cm)

SEIOHRIT, BOSHEEMHNRTIEHET, Toh) @, BES TSV, FEM
Boads, o lid, FMEMBBIRE LTREL, BB EAL LD LELONS,

LDFEOBLEREIL, BiRD Synedra ulna & iF818:D Pinnularia microstauron T&H %o

e. No4(—10cm)

LOE%R, BRBED L » TSI B,

No 5 THINU /- SFBRMERIZ B L, §F7 v ) RN, 50%% 5% 3,

BEE, HiBD Synedra ulna &iF7 v H ) YTHIR%F s Hantzschia amphioxys fo.
capitata TH 5,

PDEnz Edho, Hbg, AR, KESHECELLTV A ) BRTH-1EELLNS,

f. No3(—10cm), No2(—5cm), Na1(% Jecm)

ChoDEER, IIVKHOALHREHTH S, HESIHATVEDOT, F/BEICHOVT, (b
LABRBZ L, WBERTHA I, ThT, LhEHEFLHTERTZILILT S,

BEFE L, 3% L S, Pinnularia viridis var. minor & §F ik 7k D Neidium iridis
ThHbo

1o, FEHBOBMICEILIZIIVAS, FTvh ) HRENSRT 5. BHC, Gomphonema JBIZ,
BEAEHBLIELES,

DEncEhs, $MEIC LB 7 ) TEDBEICKD, LBOBRMILEEAILEEL LN
%o
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WE5% H OB o X
1. 1k - Hok Nol

Na2
current Samplem 8 7 6 5 4 3 2 1 Na3 > ( (

Nad

L 1 2.7 7 4 6 11
R 01 7 7 5 8 10 4 Mo
I 25 25 56 53 63 19 24 17 nefl] U I R
U 24 22 30 39 28 67 55 71 Na7
total | 50 50 100 106 100 100 100 100 No8
0 50 (%) 100
2.pH Nol
g —2rrle s 7 6 5 4 3 2 1 N <

N3

4

Al |17 14 47 50 49 21 12 11 4
Ac |2 4 10153 5 4 1
I 101419 1419 7 214 1 Al U [ I\Ac
U |20 18 24 27 29 67 62 4 N7
50

total 50 50 100 106 100 100 100 100

(%) 100

Nal
3 . BEREOLEL mm l
Na3

semple v 18 7 6 5 4 3 2 1 MNd

Genus

——

Eunotia 0431.921101%‘5
Pinnularia 30 40 3020.835 60 45 57 N,

Gomphonema |8 12 1213.27 0 1 2 N

(%)
No8 T
50 (%) 0 (%) 50
Pinnularial® Gomphonemal®
————— 3478 Pinnularial®

4.8 %&£ H

Nal
3 B S
No3 y | L = Limnobiontic

No4 1 9 T ~ Limnophilous
R = Rheobiontic
N5 ~ Rheophilous
o Al= Alkalibiontic
~ Alkaliphilous
N8 Ac= Acidobiontic

0 200 400 200 300 20 20(%) ~ Acidophilous
Nitzschia  Pinnularia Pinnularia Synedra Hantz‘.schia Neidium 1 =Indifferent
obtusa var. ypiridis - borealis ' na amphioxys iridis U = Unidentified

scalpelli- var. minor
formis

fo. capitata



50 @E3M BROY
B.¥&d
Dbk &0, FMlsi,
©® No8 DRI, BIROREEN, HEOLRLIC WIREETH - 72,
® NM7oEMS, BEBEELL 7,
® M6TTAA)HBRILEID, 1EH(NG)BEALLTZH, N4 TEETL
AV ED, BHEIRBLABREN -

® M3 oN]1 T, #MECKY, LEBSEBEAL TH -k,

5T Eictss,

B3H B R B Y
AT AFEFER
¥l B E

ViafR i YR E P LD ECETH - 2o FICKBBMCBNT, KAOHL LT+
B DBFEBESHICT Bbic HEERRL, KERBIEFTE - 7o RRL DR, KE 1
O RUBLTLRE, KHS OMLRUMLTLE, KBIOHETH S, REUBHIZEK
HOIRIEPRIPT, ThTh#0.028i3ETH -7 4k, VEDO S bKA 1 OFELITHHEY
WEBZBHOSNADT, BRRICERIRL .. RS WK TEOEY TH 3,

1. kEB1#ELTLEE

4 FHOEXOHTEL AL S0P, TOHIOHS, KMBOFED OV EHMD 308,
Tyve2aEpLBbhs, F~OHELH3hbLNEB0N, XSITHELET S, i, &
MEAZBREODDOMH2EH -0 1 BR—IHBNCATNES,

2. KHE1#$L '

AFARTVERZDEROA VBOHRHMN2ME, 7R/ +OBF(REALERLR2HL DM
B, BRHM2R), =299 ) EOBF2EMEHY, S5k, 1 xR 1E), hvHL4
BOBEFEHK, 1 4+HOE - HELEBEBHD - .

3. KkH1ELX (VE)

E/#(BRR3M, MR 2ME), vHARBLIME, <~ vEWKRR1IME), €3 (FE?2
BO, BROAVYB(TAAY T hEBRLBBI1E), A F4H5Y(BRI12E, REF2
M, BAFZY, EOBREH, /2 FUBRLAZ)1M), 7TH5(BRE6H), 12
7 (BRIE), v +(FEF1E),7 2/ +(BF2HLER12R), v 7H(BF1H),
7YREF3IM), ¥/ 5 BEF6M), "¥BRE2M/), 7H A AV (BFITE),
LraY(RIME, $HETF2H, BRETFIME), 7FoBETRR1ME), $ X+(E
FRF2M), 7=/ I X+(FFI5E), Vs v 7(FR1ELA LIS - /o TOM, 8
BEOHROHN2BH D, T v+ HIEBXBIBEHERD 7288, AL bhSiih-



WO B KEUICBTAEFOER 6l
too BMFEHYTIR, v HLABUIE), 70774 B(1 E)o M, 1 (CRRI2E),
A 2 OMBMEBHED > 7co KRR B4 BEEE LTV,

4. KHE8HLTLE

1 HOMT ZOHO WA P, XREOBH, RBOFOS, MREEMNEL, HvHv4
BEFUME), 7077941 BEF1IE) D -,

5. KHE8HL

727 ¥ (BFHF3ME), " HVvABETFEH, AYB@ETFESH0, #vv Y7
+BETFLH, 7¥rvEBETF2E)OM, MARUARF8EbH » 7,

6. 7/KH9#L

H3A¥Vyag(BFIE)OM, 1 xHWB4E), 1 AROERCHRSE, AV
VABR(EFEROBEMND - 7o

KA1 ORRHIHTTEE #t - BLE25-THD, BEFAFUEHSRBEOEH S H»
BAB, BT VIR EDKBEEDE - 1 EBMTH >/ LT A%KALL, TORKBEK
LI, BEAFOBT(ZhOEBZOARILNRE LIV RSN TER)ZSOLETE
bhi:,

1B KEABGROEKLISNC, TbELSY 2 DOBHMH2 S, NafihSEEDEA2 ML
Too VADHDIHED 1 MR Th 2082 RRILL T,

BH5E KHUICHETIETOEE

4 B0 A FERT B0 FIMPTEIC B B BADINHR M E T - THIUNOKANOBRHTH A
9o TZ Tl O/KAHLIZBIL TETFORNEMATH X120,

1 KHEDEH

14 DKAE 2Nl B EEX SN BKOBRBREEE 3, BebVIafGe LI-BRE
DEANBED L B LHEIKERS W T, KEEMEE > TREL K b L Y F TOMEESEK
DFER, TaZKAES510~15cmO 1%, HEHLEHOELEHOMMELBEHEL 1.
TEMRROERIZ, COBTRIEEDM # LHESHB403 7 o VY EORBD 1 2 HOTEH
MEaWT BT EARLAL, BEESIIKBEV TS, FUVIABTHZOIMELELHELLEE
ZOTO/BETRRELENBD O, FHEiCLE/37 7 ) 7THEOHE DI Hic T HOBEAL
BRESNIEZEIOhBIHERER LI, SOIHEYBKOBABRERTS, CoE»rSEBHAS
PiCA ZOHRVBRIBEINTED, BAOIMEL L L TOHEBHEETH -1 LERLTH
3,



52 1. JKEODEH

B0 HT, SHELO T RXTERET A LI TE b - ohs, MTBREO/I-HOWE
o rvryFERBABRELLBY TR, ZOMELDDL S RALRYIZS HEBY, EBMITK
HALD BRI RE T E i > 1o MATZ OKBIEE D VESERVBTH -7 &b, Kk
HOBMOMEEEL { LELERTH -/,

2L TRABETORECOVT, 20 ¥ Cit L 2ERAELFHELAFEOLR BEE
KBV LIz TORBRROBEDTH S, INEBEH/HE LT, UTKHOERIZ OV
TEZTHIZ,

&1 K@ 1 3T AB(VIaE) & Lt 12 4040+35B.P.(K S U—865)
2 kH 1L TFLE(VIbE L% 4730+45B.P.(K S U—866)
K3 kE 1 BE(VEIHE € 2 +°9 (Chamaecyparis obtusa Endl)
2800+25B.P.(K S U—867)
#H¥l4 C5XViafGHi+ — %~ v (Pinus sp. [ Diploxylon) )
2330+20B.P.(K S U—868)
He5 A4-5KVEHLEs+ 2310+20B.P.(K S U—869)

BCHK 2 RE4 DRBALITIVIDEICHYE T 5, 2488 1 3/KkBHLTOETOVIaGOE
LEroElE i, COBFEE TR, T OMERODHOEROBBMICET 3BIRTH-
&3 T, £2OC &L IFTERDH - BEFEST - YRS L BARAMNENBEORES—HKLTH
EoTW5, MY~ ZIBPEADZ L TH 3,

A4 dER 1 LERRICVIAB TS Nichs, KESERERIC L, 2T EMEHIT
BELHELRLTOWEL5BbN3, 74bb, E81 3 ELROFEY /KA1 O# LT
VIafG T, BRBOMPIIELTH -7/ LL, 40 VIaFR, REXEHRBOWEY
Tick -» THERSh /BRI 8 oA L » LMo, XBEOHDERSNIKSHEAK
BLTHb, LOdBREIBELLBEESUET, FISHERBEELIONDS, BARCOH
FEEXDTETREUVIAGEEZL A, FRMCPNEFE L TEBINETH-1Dh b
L, KE1OKBHDO Ly FA2C6XKETERLARATE, BROHE 28>
VIafG i3 AN OB RASLHS, KA kBT ZHTETOVIaFO LicgE-TH0,
Ldd, REBTIER® > 7ch, $LEEILLAKE 1 ORI 2mARY TTEIT, WEDM
KNETELITH-7(FBIIRA—-B), TOZ&iF, RIEXFERBPIICEDONBEKBE
DDA FLICEL VIaF LEY, BRANERLABHER,LBHSHLTRA VD, KEHE
ik, L dKAKEdCHERIL, BREEEFALETOEZERLLODOEELI NS, &
Sic, LOViaff L#th & 2 DETICHERMREDTEF 2T LML RT, FHEBDK
HOEHEEERATRELZEITORVDOTRELE 53, AU VIaFh SRIL it b
b od, B4 EEE 1 OFERORELRVBZFOBKTEELREREEL 5D TH 3,

P Los&RERiReEThid, B4 TR O/ 2330420B.P. & WHEMRS, KADES
NEERIKBLEVDDEEZL LD, TDLER, TNSDOKAR—KICBBE LD EEL



Wo# AkMAHbicfATBAETFOERE 53
B VED SRS N RE 5 RS, 2310+20B.P. & HM 4 IKEBHTHEOC & &F
BLIEV, #->T, RLEVETS5KE | OB4dhSRRLARE2E, L SHMHEDS
BRETH -1, LTHORRD ICEENTHS > b0

2 /PMXEZKEIZOWT

AFERTEBOK B, TROESHE DT 15~42.38d &/PRKEE 2L, BiRicow
THEHE « BHE - & - SARLERLTHD, VWb 2 RER/NXEKH O FEE ic N
bhdH, COLdWKEALRERREMES s TbRASh, BRICHEESBASH
S Hh SFIEL TV T EMD HAA B E & bic, HRARIAMIDREOMC, YER
R0 BRI, T TREANSZILBOBRBEFICE THEBL TW LI LN S, Z0LENY
BO—Hb S BAL S, ELEMAIEEHTE, SRERMNE Y KRS
15 CYRERRBIRSIE N O & S, ABBAD K ELE OIS IERRTIREE EL 3 &1,
BB OBE E bFELIE,

29 LEREEO/NIE/KBADERICOWTIE, Rk SEOMEHIATH S, ALK,
R % SR L 7K EE OB E b, FKELOME, &2V kBEHOME, &5l
Btk AHORLEDOBILEETH . BB DOVTREENICTEHETAFELTHEL, 20
Tt b B 3 & LHTAROA, D & SEMBOPE, MABLOBBIBDALVELIT
B, i, HELE L TRIAEI ATV 2 RREN T ESERAICHILY OES 2R/ 1R
MEOTHETH BT E, SoickicbilB~rz LI ICHEL EHHELTLBE @M LBHDE
LB 5T, CHRBBHEICHLE SBIIE 3L EL 00, TRALTERBERT DL
BRELNBOSSTH S, Fiftdhick g 3/ NXEKEBROBADOERIT PR D EARIC
Ho1-bDEELOND, FBFOLHIE 1 BTHRNAMD, FRHRICESE i BER
IR BT B, XIBEATRED ik, Bt 5B~ - TEL 1555 2 BEDME
BHITH > EEZ SN D, KADKENZDHAERLTVBHSLDE LEEMNT S 6D
EELLD,

3 KFlicoW\WT

KEftORHE niVIaF EEics W T, RS 3 ZRIHE I, Tho RS HDFE
T/KADKFICFHENIZSDEELONEH, Thitd>WTERT 5iHiic, $TFHEERD
VIaFh TRBS Q7o BREH 8 S OB TITE Lo ZOMNEHE S 3ILE D ST~ [ »
THN 2 BRFBBEZEZ 305, D & SARPPICOKASER I N/ BRTIIMEE LTOR
HEERLTWAEBDEELI OIS, > TZTORETRIDOHEEHSIK - BEKFILBWTHE
ERRIEZRLTOADOTREVLEHEESNDS, LOLEMNS, KicbiihickSic, Co
HHIIKABBEEZTATH M, ASHOHEBATEEL, LrdzoEiamIHELRE
HiETHDbONS, BRABLLISDTH S,



54 4. RBEsic-oWT

FEKFID - DDFEEL > - OKEBROFES - HiE, £ THiK/KHOPRITHE
RBE4 2RO T-DOTRELA S, KEIZO—IPPLKEIS « UBFRBROMYDTHLNTE
b, ERESEBIC LD TO RN -0, ZhEOKENSIDOBRBETHRESh THRG
HAaDKRME L THBICRIAEINIC E2YE->TVBREER LS, HIREH6 LR 7 7R
14 4 OB REITHRD Shi-oh bAhii v, BicEBREE T 25, NI MHS, £
BHCd, HEMicd, THROBREESABUL TV 3R, RT, BRICEKRSNIATEE
Hb O, '

TR SIKENDOZKIRIT A 3 RTRIBI N/ BREE 2 DA TH > 1o TOBIKEII/NE
RKAINCEL, S5ikKkO%E-> TKBI2ZANLET 5, UL LEHSMDKBICOOTIERD
QLHRBRATIRT S LABREIBD ohLE 7L, KO SKEIE120BDBEREC 1 4
B oNfic T ELV, KBV TR, H3VRERBROILAIFRT AT L BA
nings, FKE~DFIKIG, KOEFRSFIRE —/N—« Jo—SHI30HYWIHAMLOFE
iLk-7cbDEEZIOND,

4 REHiconT

AP OKAE TR LENE bOBUBHSRIHS W Lito0 TR, LItHEL 8
DTHB, T3 LI RHBEERRENRE P EERE SN KB TORIS AT 3,
FEYRETIRIERRBEOKEEII, FELROBREC T L THTT 5 2 5D BEBbiH
FEHFOHMEER) ML TRESNA TS, $i B BB EREAKIOKETIC, B
EHA THIT 3 BUHS—EOMRE BT 8 ~ 9 FIRBS T 3, KEEICES N B
FIFI S D BEEDREMTHA S ¢TI EZRBYNLOOEEDLNEH, TRIDLSEE
BHIZ TS 2 BUFIIZOBBRENTO B BSEAIL, EDLHBBAEEORMTH A S .

KAEICEBOES &S T &id, KEIRKMNESH, HtHREEIREBICS > EER
LT3, BERBIATH LI-BETORIERLLTEZOhE b, s, BlED
BOEHEMEL, S5KZOBOBRERESEFENES, ROZDBARCNREBRE Lk
RSBS00 > pRETH Y, L 5 FAMICIE RIS 5SSO EEL O
3L, REORBRZALIEIOBEDS 2 WVIZEMZ L EDRIFESEEL T 20 i,
EFhE, OSBRI RS BEEL LT, BT L HEBELOTHERESES
BOLELBCEMTELD, ELTLITH, T LI REFIL BE=EiBEE FML =5
s DRI DWW TETORNEMA B L Ed 5,

TREDSEIBIEIC & - SBRIEIC X » D EHAE AL LTI, EEREAORET
BRI E HEShAKEEO/NE » FBSERSh 3, HEERMORERREETE "
FEPR + SO A BT E RS OCRIN S N RER S R BB AT b0 L Bb
h3, zhic LT, BLEERIRRSEH 2 orEsRBIROKBECRIHS Wi BT
Fof LORBHOELE, SIIREFINED & N THEEV, $15bB5, 10~120/hEy F 558 ~9
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cmDEFETHE 1 FNICIET, TS5 LA/NEy b FlD12~13emD IR THEICIEA TIB#80cm D HHR
2843, 25 LEBROE y b BHKETTIR10emATRO A R THIEY, BERRCE
FLTIREZIN TS, T5 LARBICOWTHRESE, 7 EDOARHE 1 FICHATT
DORHSEMAZEELEODLEEL Shi, SHAKOMERO/NE 5 bFliTiE, BN
BHDP, b+ FTHAIRMARML bOLEBINIDHBLEEND, ChidE S CBEEEE
BETTBHEIENLEA LD,

EericERIEREREBO & S i, #¥B0cmOBTIEATT Y bis Bz 23hid, &
FUDIRARICIE AL BIFIA BS THER R H A 5o F 7 #B0cm & WS MBS, AEELERBO R
IO BIICED L T O TEBED, 727, CDC &MES IR R & BlEE £
DB EIIBIESIN, BIBETH > TH, BMAMIEA THRTKH > TERMITHITL I
SDOEEDEHE D BRI TH B2 EEELNE, HANL BT & EfkE 20U T
BFLORERTREBODSTH 3, Biikkic k3 BIOHAINT, EBEICL 2 BEARR
AICH 2L H RARRKD ICEHRNICT E 300 MM,

&SI BHEEOBEOMELEL TH 30BN S5, FESTHIMKE, =L THEMD
JesicE O EMBEFThlic, 5 LARRNSEBIINED ShdEnS T L, £hsb
LBHEEERT DO L ThiY, BAEORIEIC ST 2 BHEDOBA L HERROE B0l
REELRGEHESBEVASTH B, Bihic, BEEOER%T L AKBICRYD, RHERIi
MEBRARNS b1 o ShiBBic, BlikOEARICBASNALEIIAT BRORFLD
%, AERRARBRORND S, [KEISEHRED I, TL50 IBBEEIHOEBEOL S
YE0 KBIROBEOEETH Y, ChoOBEESMOBERIEE RETI2ENUELENENE
LT, £0EROEMOBHO—oEsNED, cARHLTHR M- AFAEL, TKR)
DBEBRETREPEEMAMONVEESL, TREIPTASD INSLTLLAMIOATE
15 EBAC B TOEAShAEESS 2 & LT, ATRicHd 3N RBERSHh
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