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7o, AT S 05 BEERR S 1 A OMBN AN E (R L TRB LMD X 2k 5,
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S YEHFRCTEET S, FEMERELBOLRE, S0 5, 4 ARRESEARA T BT
HBIIHE A < % DHIAH 5o PREBHUBN L2 202100 BT, AL LTS B hBlgy
Wvie HRLTYT VRAMRT B, HEA & LTHIMT BEEMBOBIED W 25,
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3. HIRMEE

a. FEHFFRM~ERE TOEREENR &SRR OEE
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PEEEAHT O D 6 E WL B LA R RE L b0 Th L. BELCH - Tid, FHMEOSE
OB LTS, ST S R MRz 2V TR R T, TP - 10mihEd & Sl
1§ T.PAIm £ TORRRHARB L MM L7ze BV - 2 — 16 R 2R TV 2 EERIEA TR D 5 5, TP
=10~= 2 m T TORILZOWVTIHIERS TUREKO6- 3R BRI GLAIED, 1997, TP - 2~
= 1 midils TMRESGESTI (F Lk, 1996), TP - 1 ~1.2m & CI2ilky T MIMIZos- 2% ( /¢y
4o A=dfx A, 1998a), TPL2~25midi 54 [ MAES9-3MAER, T.P25~4.6midHisH I WK
90-2MFER . TPA.6~4.9mid A ¥ [ MLIXSY- 3MEX TS N Thd, E72, BIV-2-18
IR Lo SR GG, M (2001 ¢) IRENTWRHRNOERIZET b OTH S,

TP =10~ - 8 mfHEAEAET 519~21 b OEBEG BAGL, WAL L > TR ERTSEY,
AR A BRIROHERRBE T ICBV TR SRS LR LTWA: 2OI B, TP —10~-95m izl
F 521 21bRHE, HRERES X URRICL > TRIES LTS, 20b~21MI2 & F s HR LT
ik, DEAERA L ICAEMMIZEO SR £ RATHK (fﬂmm 1996) DEIHERL TV 5,
FRECHEAL LT 5HE, BEEREEO Diploneis yatuk + Hi hi i R2UF kA

Hi® Aulacoseira italiaca T2 ¥ Th %, BHEIEHD Diplonei is « Hi hia amphioxys &, BEA
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LEBHomTERICHBAI B LoTELMIRESND (FE - Wi, 1989:1991), EFikAYEH D
Aulacoseira italiaca |ZHFECEW LW, WEICR SN L E SR TS (Van Landinghan, 1970), 20b @ T
&, HELHEORIFRBPFRTH > o 200 Tl RRFERACLUERMTLI~25TEM (07 H-
Ik, 1992) LERBATKIUKSPEL CTwd, TOATKILKOR B, B TFICHEET 2 A IERY
22V T CIMEIEA M S T 0, 23570+ 100y.B.P, 23670 £ 150y.B.P. DEMRMAHEAT VS

GLARIZA, 1997)0 20 b WL EIZAEPES 5 AP TTHER L. 235302 190y.B.P. O CHERMERL Tw
A GE#lEA, 1997)0 BAEO &S SKINKS X OFC14H(UA &, 20 b ~21 b Rk, EALEE e i
LEicHiEEhd (#, 2000, 2001a, c)o LECOEBCARUS XORHM GERIZA, 1997) 25,
21, 21 b FIREAR NI, Mk L DRSS TR A & RN A AT 2 & A HRW RN ONRRN T
HollEAEESNS,

TP. =95~= 8 mIZTATET 19~200ik. hHUEL RS L UBRIC L o THIRShTw D, 208
EETNHEHEA IR, EINEEO TR, bk L ABRAEEEBE O Diploneis y: is\ F
amphioxys ADTPZHENTHOARTH L. 200 Tl BRFEUALEOTEN (HIBIEA, 1997) L=
NABBERUESPAEL T Do 198 THE, HEBIR 2 S 4RICE 2 A B EDIER 122 T C 4R
SEAIEHE SN TB Y 954000y BP. DECMAT SN TVE GEAIEAD, 1997)0 HES T MM Sl
Yoo Wl i Tk, 1R I BT S B A S E ) L A ARBHET @ C 144 AR A57540 £ 50y.B.P
Rl bl 1996)0 BLEO X F A RIUBE & 0FC 144ECHA &, 19~2080 i b RERT Tkt s
5 (H1, 2000, 2001, c)o BAVAENGEML A LROBERETIEOERNS £ O OF L, 1996
AT A, 1997) A5, 19~20RI3EEE L2 LASEEAMT DS & ) RAFAIN AR Ch o oS &
MEES IS,

TP = 8 ~=65mISfEAET 518~ 3 W Fl~18~ 4 NIk, A4 BELAY &b TR 2 v LIbR
AR & EATHIRAL T MBS & o TS ATV Do 18— 3 M FiB~18~ 4 RHI, ik fl
BHBHGIFRERE kL T LHBEA I o TR SR T a, L, AR N e g
Ay B HERORMED M LR 2 IR C b 5o AR LA RN 518~ 3 KT CHith L2
RALE® CLAERMIL, T130£50pB.P &7 L7z RELHIZBVTIS- 3 Tzt 2 haRiike
FE L2 AL O C19E(RiE, 7290£100y.B.P, 7340 100y.B.P 27 LTwa (L, 1996). B Lo
C AU &, 18— 3 KA F#~18— 4 Bk, iPRUM PO 3 & FEEEIRY 2 ikt s s (),
2000, 2001a, c)o LIROFERALEERGE L8 4 F~18— 3 R TR e 5 A 45 3 1 o8-
SR OVRIMMA 50 HHERRG OILIR (FURF, 2000) &b TERT D & AWML, TEWMH
OHERBIECTH -2 LAME SR D, RIM-EKC (20000, HWEIEFS (20000 €Ik, BIEETB0004F
BTN AN OB ECRE, ZhEE mILRREOR 0%  AmMmngRi Lz b
FHE LTV B, BRI TH 2 19805 A& Bl L2 KM b h O BIEECE, 8200~83004F 1 &
Ao HEEHERUE DR F IS 518 - 4 BHR L&A 5 # il L2 R{EH OBGE4U, 7500~
TT005F M &R T o SALOHEACH S, FTPIMIERIZ SIS D AMBFH BV THRBER AR IET b0k,
BEAEICIZ BV TR0004E I Ch 2 Z L AMEE S D SOEMIE, HIM-F6 (20000, HIMIEH

(2000) A% 52 L 72107 P4 C 00 5 1 3R A - e 0 ERR IR 3000 & R T %

TP —65~= 3 mIZHfET 518~ 2 B Lif~18— 3 M T, FULH & Gt mBE o o ha ik
H~REABH TR SN D, RFETE. WD~ 52520 FIoMEo R ER STy
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% (0%, 2000}, 18- 2 K LEB~18— 3 M FHTH. ACEHD 2 iR B OERILG R A E S
F B AR T L, #E Kk & Bl O Chaetoceros spp. & Grammatophora macilenta, i A ~ K £l O
Cyclotella striata, Cyclotella striata-stylorum, {FTKEMD Melosira sp.n., Nitszchia cocconeiformis, Nitszchia
granulata HAFRIIZ L SN L. WAKEMO Chaetoceros spp. & HKREMD Metosira sp.n. 1E, PIRIEF
Thbo WAERD Grammatophora macilensa &, TEOFAHENTH ), HhtA I TR (R
BHENBMTH L. HA~HKEMD Cyclotella striata, Cyclatella striata-stylorum &, —BIZPIHIZ B
TRMEFTAMEEZ SN TEY (Hustedt, 1930). WIHHREHELN & bIFIXR T2 (D, 1988)0
FUKAARD Melosira spn, V&, HUTIRIE1Z~ 2 74— 3 VEBEEOTRIEI LG T DML S0 (2, 1988),
PO E|THORIE L2k GRIETE) 4G T 5 M TH Do Nitszehia cocconeiformis, Nitszchia
granulata \E, YFIIE1228— 3 ML EORROPICIH LG T BB O O—HTHE (K, 1988),
FRHETIE, B TRIRIET 5 & AR OM 2B 5N s, 18- WP T3,
TN s> C 145 FUREATGI00ENGAHE (AT - k. 1992) (b3 2 WR T Ak Y KUK ARAE L T
Bo IR (1995) 1, EHEEROTITEC L D WRT Bk KILROBKEE ADI9SSIE X b #7325
AL MESE LTV, 18- 2 L#E~18— 3R FITHM LA UEHE O CUERID I 5, 18- 3RT
o R TIRTI30 £50yB.P, _E B~ i o) R HE T 126660 = 50v.B.P, 6520+50yB.P, 18— 2 M FiiTIE
STI0£70y.B.P %k L7 GLAIEA, 1997). Hals TII09- LIMAER TIZ, 18- 2 W LEMCHIE S LB RE
WTHE LA BRI T-495280 £40y.B.P D CIHERBIZ R LTS (280 / - == 4 - &T, 2000).
BLE®E A RS & DC 1AM S, 18~ 2 B LiE~18— 3 K F s, MR o 3 b~
AR MR A RHE S 0D (8, 2000, 2001a, c)o LIEOHERERIHEORIRS LU18- 2
LfB~18— 30 FEB ISR I 405 98- SN AE X O BRATM A B0 B MR S (I, 20000 A6,
Wik, R FARS B B AR~ ORI T o 22 C E AR S b,

TP = 3~- 2miEfET 18— 1 W Fifi~18- 2 Ml Ligik, AL & GHEPERIRL LD
Wy LIFIRE R CHK S D, 18— 1 KT FE~18- 2 MR BB T, bk AR EEBALT I 4eh hie
G B, ARMBETIE, #EKEO Grammatophora macilenta Y% L 7zo AL, W2 BWTHHERD
WA NS 252 L ER SNBMTHL, 18- | MTH~18— 2 Wit LESTIE, Fio1s
~ 2R L~ 18 - 3 KT AR B, HEROH b 12 & B EBRALH ORISR 0 e < 4 B KBTS & 1
Zo ARG TS S0 D EENALH QMBI O L AR . RE 199 1M RR ORESTCE
WIS Wi BRI BV TH RSB RTWE (440) 2 == 4 &7, 20000, 99- 1K
OHALEAHTTIE, 18— 20 Edb~18- 3 R FIBICR L 22 BT, P UL~ M £ 1580 5
LEHA, SLHFEHL, A A PIRAY L, TFHA L EOMBEYSET S, JHUZHL, 18
- 1R Fib~18— 2 ik LESIC R e S oh B IClx, Wi~ TNl sy 3=+, 934
HIAEMT 2L DD, FRORHIZ A M HEs & RSBk S (RPT 5. 18- 1T EE~18
= 2 K EBoN R oW Tid, T8 2 FLifi~18- 3l Filcli~MibTRKENI £AC
TSR L ) MBS o HERGHRE & HERNT P 128 3 A (R O DGO, SEHMOMRIc R s L 8
hd (-0, 1999), SO EMB, 18- LMTH~18- 2 W L#EL 18— 2 i L.iE~18- 3 F
W TR S X AL OMBIB O SR IE, MR R T 5 0 kA 2 LA S ha.
18~ 2 KT CHEM LA RALE X, 5620£50y.B.P @ CLAEMRMER LA GE&iZr, 1997). bk
YUz BOTHIS— | KT S 02 BETRl L 4K (b4 o C 148 UIIE, 5340+ 40yBP &R
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LTwad Gk, 1996} BLbo X 5% CLEUMA S, 18- 1 WTFH~18- 2 K i, g s
DL EEHERET SRR HE SRS (8, 2000, 2000a, c)o REROBERER & RILERBROBIR
BEUIB- 1 HFi~18- 2 B E#BIH I S 5 98- S X O TR TR 317 5 RO ORR® (50T,
2000) A6, KEHIE, W FHICHES D NR~ROBHRS T s S LA S M B,

TP - 2~- 1 miZfFfET 518~ 1 R E#bE. EAMIRA LS & LAO & aLMEA B0 5h D
BRiZCLBREETHRE SRS, 18— 1 F ESTE, WA~ PO HLE PR & B B 1 A 4
Gt b AT, MR~ OKERD Achnanthes brevipes varintermedia, KHEH D Melosira sp.n..
Nitszchia granulata BB BH 5B, 0 B, {OKEHO Melosira spn. Nitszchia granulata O
BHECOWTIR BB LT D Th b, BEUIIC BV TRRE TR ShaBaTd, MMy~
THTERET DL 80D (WK - KL 1990) iEAK~PURERD Achnanthes brevipes varintermedia 7558
BT 2 kL, 1996)0 MOKRCHZIAES HAL a0 RUE NN BT b o At ~ F b & 4lkE &
15 BT Achnanthes brevipes vari ia AU INBLE B HUNATRD S Twa (B - 2% 2
sH— A, 199613 2 = A, 1998b ) FEMEEHICBVTIS - | LB R S RS KRk
Tl LARHALA @ C LUEUTIE, 4940260yBP 2RL TS (ML, 1996). BLED L 5 % C144E
L 6. 18— 1L LB, AR PR S BRI 5 Ik S s (H, 2000, 2001a,
¢)o RROHBBAET OIS L TI8- 1 LML SR 598-3M MK DIRMM I 317 5 HERI O
TEAR (WUAT, 2000) 206, ARG BRI ORMTB T o 22 & EAHE SN Do I EBT (20000,
HmizA (2000) Tix, WEHES LU RIS IRAEO KBTI TR S hit—Y ¥ 7 a7 O
B KRG T O i 5 i ACH) & BEEAE A TH000~5300 4 M 6 & Mz U rze ik A R o> R AL 2% e A0 fi
di L2218~ 1 F i & Bt L - REA OBOESF IR, SOT0MF0 &R Lize AR~ 0B & 90K Bl
DEEFRACTREYAE ST D18~ 1B LA & i L2 AHH LG OBAESF UL, 56008 &R LAz, MLk
DREECA B, M18— 1 KL, KBS 0 2 R AU 12 6 I S 02 HERR Cab b L ffEsit &
NBe BI18— 1 FTFHO L 3 iZiEAEBD Grammaraphora macilenta H°% W+ 2 KWL, 0 - #7Flt
BRI S km (RN D RIBIGERERAI35-2 - 33050 (45 2 b —Fx A, 1998 b) Rl fr il & BT
F NGRS D 5 B SUUEROT-2 KM AL A (338, 2001) KBV THRMBRShTWS, Thb
DRHIZ 2T, EOREREE R AR & O Grammarophora macilena ©EBYEOWiTiA 6 8 545
BT o TV S RETH D WIS & ORI IR O KD 5, 1518~ 3 KA 518 1 K
T, T SIS L R L S AR S0 D, (MBS ONEL] & [RIEHEOMK
T 8602 MHpkiko%m] &, MV LTREL S AHRE SHTWAS (HH, 20000, 4. 18- 1~
18- 2 RZ2wTid, il JURB R Gl & 8 HIZMA S & 12, HERN DIz & £ s Bl
HR2VTHEREB LUy 74/ I-F L hRFIRBL TV LU BB LD L EDNE,

TP = 1~02mi2ld, 15b~17@AFEAEL T Do 17FHIE, BRA S kE Sk & G IRAM
Ak EHHRALE 2T RS TH S GEL, 1998). 15b~16K1k, 3 > O%E EhE T LUK
M CTH L GENDHRMTSH A (W10, 1998b 13 /- —F =4, 1998a). EEMSHIIL, 15b~
RORBIZBVTHEBENTVS (80 ) - =~ x4, 1998a), 15b~168Cl, kL, iff
A~ PREE LUK E B LTl ) BA B S h b, RRETE, EkEMo
Grammatophora oceanica., il K ~ 0K 4 8l @ Cocconeis i Cyclotella stri l Dipl
smithii, {XARHERMD Nirszchia granutara, $RERD Rhopalodia gil Navicula muticoides HF NI
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B ohs, #KEND Grammarophora oceanica it R THIILIHADHIFICHAT TE (RO LN
AHTH D K~ FOKERO Cocconeis scutellum (&, HHTIREEDT12/$— 3 U LA b o AR 0 153 <2 i 8
<TTESSIMMEGTHHBEL 81D (1H 1988)0 Diploneis smithii 1, 1279— 3V EL LD MM
DEGEREES PR T A E SR D (S, 1988). FOKERD Nirszohia granulata |22 T
1, PP AR B Mo BRI By TG & e S A kT E T SRR BT
W (B - 28 /=Y A, 1996 BEIEA, 1998a 1Y) S - 4= a A, 1998b). BUKER
@ Rhopalodia gibberula 1%, A% TdH 54 AN IS BT & HABELA W VAR ISR IZ RN 72 S
NAEMTHE. Navicula muticoides b—BIZIPFAEOHFEME S oA FOREME bIZENT S
FABE N EAHESATWD (%0 - W3, 1983 M8, 1078). 1TRIECT, Sl 018— 1 M L
CHEM L 22 AME @ C LEFUHIE, 49402 60y.B.P BT (L, 1996)c 15b KA 513, HMCHHTH
Mko-BAH AT v (AE, 1998). Lo LI 4 CHERIIE LU LR ERD B, 15
b~17R4id, APRUE Lo S BT EMRT 2 MikIcib S ha (8, 2000, 2001a, c)o LECOHEME
(LEORERS X ORHIRIR (JF L, 1998) 26, RFHTE, W)IHEMBORAR, HRR~LELL,
M L A~ A R SR O R S 0 S AR SR B, 15 A5
Bl S 2 MR R O 8 22T @ CLELHEE, 4200~40007E BT L SNTWD (F—1—
< UM, 1982 1 401, 20010 17RIICF 35 & OF15 b REA & L LA kg G S h s CERME D
15 b ~ 17K i, 49005 AT LAMEA 4000 MU E TR S R S LAz S h b, ZOHMRIE, Shi
T MPATPIFLE B THE ST LSS RO HRAE L MR THS (I - 1, 1998a :
R BIFE, 200100 SO &G, 15b~17KF i, HLSCHRR G A U] AR MR L S s
HThD I AR END.

TP 02m~12mIfFES S~ 1 ~15a ki, 180T DH 5 A7 B ITRD PR & DAE+ B RN IS & - TR
WEARTV A 4= 1~15a FTH, RALEIZDFSIFORERE I Tl 2 b ik ~TOkE
NEHETHI15h ~170 £ K& Moo RHRLATHRORINE & L Tuv b AR, LRHER % &
WAEBOIZ R LD & 3 S AT (P2, 1996) Arhul & LAHBLRIHEE R L TR, I
A & GFREARREAR 2 & B ML B BIATRN B S b, 2, M- 1~15a FETIX,
B EEM @ Eunotia praerupta. Eunotia varbidens, H hi i Navicula mutica b 18
M@0 bhs, BERRE, —BROEEIKPCRESORIIR- RETEFT20IHLT, 2
et f B LR ORI E A ORI, ORI & & o ARG M L RIS T 5
B (2, 1988) OIS TH Do 512, Eunotia pracrupta, Eunotia praerupta varbidens. Navicula mutica 1,
L3E L 72 Hantzschia amphioxys & BROET £F24H LTV HEHE Sha (FHE - WK, 1989, 1991)
% 612, Eunotia praerupta. Eunotia praery bidens "$D Eunotia WO % (&, WFRIEHTH Y . KA
AL 2 IR AR IR HRAHED SV, 14— 1 ~15a FHd. bt & R0k
FRHN ~ B RO A TR S e 2 LA LTwd kL, 1998), BRI & otk B
b, 14- 1 ~15a Kix, WA LSO ) P me iRy 5Bzt shs (8, 2000, 2001a,
c)o 14 1 ~15a BHZHIN 5 Rk, T~ ORHZLABHETH Y . BEEARE - LiLENER O
M~ TIN5 & DT R O IR A 5 % B LRI & o TR S Twd (L, 1998)0 kRS
DERALA ORRE L OURHER JFL, 1998) 25, 14— 1~15a ik, LEHORENRE FTEK
EhicCEMEES D, COUERERDIZE, 14- 2 aBXT15- 2 a &V o hEAPRAEL T
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Who TOTEHE, HCECHEND S IRERANIMICAT T RUHFTE ERREFTHRD LI %
F5E LR ORI A PHET 5 £ 3 RilERTH o oS AN SN D,

TR 12~25miSfEAET 510b ~13b M iE, HHTH 2 HIRERPIRNEG £ R1E+ 2 RhREN B X NI
~ PRI & - THREA TV S, 10b ~13b i, BREMA LT 2HBILARKE 2> TV,
AL, FAUCHET 214- 1 ~15a K8 & FRUCIRERYE CRAE, 1996) Trlk LAEMIER
BHTH D 10b~13b 2, Al S AR A~ bR E & SR R U A E TR
SRR THE S EANI LTV, Hill Sk B OB R, 5, 10b ~13b K, dHE L
OIS b LR WET 2RI S D (8, 2000, 2000a, c)o 10b ~13bRiiE, FTh®M4-1
~15a it & F RSN AORHIZALAEE TH 0 LH0E BAET 5 HBEHNUR - LIBEERY B X U
Wi ORI & > T ST A (R L, 1998) 0 LREOEESR{LA Outkas & ORRkIZ 3317
2RI S, 10b~13b R, A L LHESGEA T IS NPT 2 & 9 SREEOHERERYE
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