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T AAA—T71760 4 2149 + 29
T AAA—T1761 5 2152 + 29
I AAA—T1762 6 2108 + 31
TAAA—T71763 7 2398 =+ 31
T AAA—T71764 8 3051 + 33
I AAA—T1765 9 2316 =+ 31
I AAA—T71766 11 2152 + 32

3 BURHERFBENRIE (3)
BRblE (1)
TR ESE ST B
HOEX#Pr (1)

XY = A B A
A TR RAFAR B

a K

AEHE, S K43 T sz ik BRF4 0 SK
413 F 4 4522) &, CIX'S G516 BREH & b fih <
N7-AMOFF2 i (B#ZR L) THE, TOHT, jik
LM 2SR E 72 S K413, — TS izt E2 b h
BRI RARR 9 Ko L3 I E LT,
b ik

W TR SR BT O ) 2 15T, AM
STECEVAT) o BEOHERFOFIIIIL I BB Y D
5, 5684 A M ¥ 5, WAL, 9504F & 2T & L
MR (BP) THY ., B3R (One Sigma)
IS 2 E0TH B, JEFBIEIZ, RADIOCARBON
CALIBRATION PROGRAM CALIB REV4.4
(Copyright 1986—2002 M Stuiver and PJ Reimer) %
v, WEROFE S LBk RKB 1251 2 B ERIE
A V2 52 52 TRHE S ¢ T b,

c FERBLUOEL

HEARE R 22 912, BEBIER R Z ERI0R T, K
R L7260 C OMEIE Hm oA de & v TR FEH O
BCiEREE (PC/MC) ZWlE L., EERAPDB (FHH#i
DXL LFA MEOALA) OWMEMAEIEMEL LT, 1
PODOTNEEFEL, oA (% /83— 3)) TEL
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725D THbH, ARIORFOEMNHEIL, ZOMEIZEDS N
THIEL7ZHNTH %,

S K413 THriH S 7z A id, g 424X T3, 830440
B P. #E44 T3,870+50B P D AU IH A 5 L 72,
C DAL H 45 5 N7EUEIZEED < & S K4131348
SRR AR EICAHYS 5 A WD S 5 o

T 72, CIXS GOI6M B E I THh S AL 7oARBH g, #ll
EFEIUTL, 780+40B P, #HIE4UTL, 760+40B P D4
UEDE HI 720 B 24T o 72RM DT BR O JETH 70 $]
WENTwbZenb, ZOFEEITIREE S & U1
FEL7ZZEREZRL T ARENDYH 5,

B KM O KA

a @k

AEHEZ, CIXTEM] 2o b U 7uzp 18 (R4
HlL) Thbo WEMIIFES malBEOMELEL.—J
FAKIE S A, —FHA I & 7 2 PERIRTH 5 IR
IR ? BB LT d, SFRICHEASER L Twb
ONAIRTOHETE D, TELETEMOL VTR
PHREEFRIN L 72, 720 FAHENE 2179 WE 2 Jo
9B CIXS GOI6HITERD & A= L 72 AR DT b
HREZIT). Lo T, Atafii2 S Th s,
b o

FTIOH % HCORO (BErm) - fEH (i) -
WHE (ERlrm) o 3WaoEFIR 2R L, T4 -
rag—) (J@kras—nN, 73T ITLHE, 7
) v EEKO|REW) THAL, FL3T7— M &(E
YL, fFELA-TLXT — NI, AW cris -
FES %o
c AESE



BIRE R AR 2 RILR S o SR O ) 7 1 RS
ZFT,

- 7@ e (cf. Fagus) 7%

WEHIHIE  TH B, HHLM T, EEDOSMEEIIL
BRI, EEIFHEEILZA L, BEALISHIIR~FEBCIR
WZHCHNS %o ST FETET, B, BoliiasEo b o
P OIBMIEOLNSDETH L,

DL EORs S 7 F IO E WS, Hiik < T
IEH AR & OBASTE o200, FEICE
EOLT, S L7z,

-aFIl@aFIH)E ) I H (Quercus subgen.
7

BRILM T, LB 1 — 25, LM CRBcEE T
W L7206, Wik L7 5 KEIRICEYT 5, EEITHE
ZfLEA L, BEFLIZZEHIRICEE T % o FGHLAR & R 1
A, 1 —20Mfam 0 b o L WEBUHR L 55 %,

d #%

CIXPEMEN M 2> & i+ L 782084 13, PERIRE 2§ 5,
MRS O RS, FERIRIEHI Y 2L 72 o Tld % <,
B2 FIH L TWwb, B2 & SNLMAEWE, P
BRI LT 225, SPIE O A THIZIZRRD 5

Lepidobalanus sect. Prinus)

X HALEAm AT

%o

BRI, B CHELRFAEICZES T, 7FEEUREE
L7ze 7HBIETF A XTFDH 555, RN
X7 FOHRTAXTFIIEFT LTV ARV, TFORET
FIIH0.65TRREL, MERRE V. AMOEBRITRR
WEECTH 555, MLEIHFESHTH S,

TFBRIEGERORME LT R TH 205 (5
My - PFEL 1988), Al IIHELE L IR LB HOT
HY, FHPTEAER, T2, BizAHLZZ LAY
B OPBRHTH 5, 4HOHBIERATEET
H5o

(OB 2 2y

a B

WEHE, E LR (E U4ATIELT) NICHEEL T
Tod¥E1 S THDB, AFHE, 7.5Y3/14) —7HEE%E
E7v25HEEL (HC : #5145—100%. )V b 0 —55%.,
0 —55%) 2256%5b, B, hld~ L RORAIC
e 728 WU E Lty (R AR SR MR K RE Bty 255 (B A%
1967) 12, PR TERHEN NS KTy 7 (RFEY A R
(). 1984) DEHLLIEICIED <,

FREK O

BRpK ™
N\, T2, BEHOLHIICEZEBA LR E QD RER b HTHE
X9 MHEHMERFERITE
. -1 HEFHKBP 5°C (%) BIEEKBP Code No FEEIBW
S KAI3F 4 BALH | 3,870 + 50 | —22.57 + 1.11 | 3,830 = 40 | TAAA-31712 2214
CIXS GoIGMHRER | A | 1,760 + 40 | —26.23 + 1.00 | 1,780 + 40 | TAAA-31713 | Bi8#n L
1) FUEOEEIZIE, L i b by b5, 5684F % i H,
2) BPHMMIE. 1,950 %08 LCTERTTH 50 %R T,
3) e L7zisasid, MWEits o GEMD68% A5 A5 ) % R0 18 L 721,
x10 BERERER
. HWEER(BP) BEREFN (cal) Xt Code N
cal BC24% — cal BC2a [ cal BE 4,406 — 4371 [ 0.101
cal BC 2404 — cal BC 2359 | cal BP 4354 — 4309 | 0.292 B
S KAI3F 4 3,866 & 45 | ] BC 20354 — cal BC 2287 | cal BP 4,304 — 4,237 | 0.465 | [AAATSIT2
cal BC 2,246 — cal BC 2237 | cal BP 419 — 4,187 | 0.049
S cal AD229 — cal AD 25 | cal BP 1,721 — 1,68 | 0.327 B
CIX'S GOIGIERKH | 1,763 £ 39 cal AD 28 — cal AD 341 cal BP 1,682 — 1,609 | 0.643 | [AAA—SITIS
#1212, RADIOCARBON CALIBRATION PROGRAM CALIB REV4.4 (Copyright 1986—2002 M Stuiver and PJ Reimer) % MilFFE 2135

IRLTZAD ZHOMEE ML Twb,

®11 BERERER

WX EE HENE # i % | #HEEER
CIX | mfim R (B2 f4) | 7R g L
CIX | SGsi6mIlgh | Aht IS IRAFIWETSIH | FRBERE | BSERE L
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XU BEALEEI AT

AIHE S 2 id, R ICE OB EICS CE
INDYCBEINTT LOERNEET ) ) VR
ik - IR R — NS R 7T Rk, v
Y LSRR - B IR IR — P IROEEEE T ) (R
EESNEEZES (). 1981), LUFICHETREZR
¥

B B A, B R FE L C2. 00m o ff % i & ¢ 5
(az 0 30k o JRUEZ I 1 B0R 7K 45 & 2 e = 12
(105C. 5HER) X DllET 5,

JBEZA L E2.00 g 2 7V & — VAR T 5 A 3 IR
L. flERAY 5 ml 2 IR TNEAG RS %o Muwth, BIEHR
FRA10me 2 2 CROINET R 24T ) o 3R T 2. K
TI00MIZER L TAHBT 5, A DO —E R & KBRS 15
ML, U UEREOEEMZ COXRERICE ) v
(P.Os) REZWNET 5,

F 72BN AD— FABRAE ISR L . T A
MR 7R EFPOEERHC L D AV T 4 (Ca0)
REEZWES B0 2N MEME & INFARE D TRD 72K
SENPOELHIVO) YEER (P.Osmg/g) &V
v ngE (CaOmg/g) ZRDD,

c MERBLOEL

WoE DGR, EUATINTEETIE, ) Y BREE%0.94
P.Osmg/g. W7 AEREN3.09C a0mg/ g /R o
BOERGD—DTH A AN LN, TR IZEEIC
BIENLE, T b RRBAEIX, 1 -50CaOmg/g
EwubnTws (FEE, 1979), SR K S WA
TIEFCTRE)., LTV EICL D, SEOA VY
v aEEIE, RRBFEO®HANICSHL, —FH., V) VB

CEBEICEENDEH, AN ERRY, i

SN TWHE 20700, SR EING &
TR VEBOEPROONLE I ENH L, ) VR
DR KBAF = 12 X, Bowen (1979). Bolt&
Bruggenwert (1976) , JI[l(Z 7> (1991) . KEF 1T (1991)
L EOREENNDH B, INHLOHFFANLHEEEINLK
PRI ERRIEHN3.0P.0smg/ g BETH S (4B,
ZREB OB AR L7200, P.0smg/ g TH— L
TWwa), $4bb, CORKRFRERO LR Z L0 2 1H
THIE, NAREEL EONERIZ L ) ¥ BRI
DEALZIB/IWT AN TE D, 5RO VEEEREIT
FRLZRBRBAZROHPANICH ) SMWERICZE S

CANINE
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VBB OELERDOONEVE VR D, L2k o T,
AOFERD S 13, HEE T ZRNITEEIHEH ST
EFFEARAYIT SRR T & v
2T, HEPOBULERSI —IC R B A D B
E XA, BERO &I RIERIE AN G ST
B & BULFES R WY AE L. Z oS
WOFDWN b, L7205o T, ) YEREESI KRR
FEUATORETH, F—t&HNTORE, 5114
WAL BN ORI CERICEEEDN D 525
1292 288D, BRI OMEEATTTREI 2 5856
Wb, 5. INLDOFHHALIETITH) 2 LEHT
SHUE, AEOFRZ BIHET 2 2 RS Lk

Vg
D &+

a  #F

AURHZ, BANHERBX 2 MLy TIE2L L
WEL (66— 9) B THM SN/ THS KI13& )i
T L72HE 2 (65— 3) DERI2HTHL, WITNBE
AT RIC X ) B0 DL SR TWwD

b Gk

fa o iricid, BUE A 23 WS TWw 5

v RE LT THIRBR B R LU % ke 2 ik b
R % KD D FEE DD Do FIFH IR X 2 LW
SR EAER A EFEICHWONRTEBY, BETIE®R
XIS LHOONTVWEHETH S, 40
OB CTH HHEROSH T, — I, HHBIED
KX D, FARMEFRHTOHLEND Z L%,
ST EEXBAHIC & D G OILEMR A R
CNETORLEN & DREEZT) . 72, 4RDOMEL

BB A FER oEER & DGR & T 5, O,
RS X HEEE T W27 A — REICL 5

TEINTH L, LTICTFIHE B,

MnO, MgO, CaO, Na.0O, KO0, P.0O;D10
TLTHEBLUPLOITH A,
2) ¥iE

PR TSR 1 X1000 (F P07V — TR
Tar T L)



3) WRER

WA IREY IV CFLE/EFET 1100 ; 10m% 5 ~
TAT VN =34 NS TR L. 105C T 4 Bz
€ b, ZOMBMIEREIZOWTH T A= M2 T
DEMTIERT %0

TR S B R HERR A B R R S

E— 47— (3491A 1)
B OFREE S aikl (R igY 57 4) 5.000 g J3k
#10.500 g

FUMER S L1 T (AL 1 mEIEEA)
VARRIELE 5 1200C #9740

4) WELN

X#& ; Cr (50K v —50mA)
AT P ETLFEK «

S¥AES s LiF, PET. TAP, Ge

i F-PC, SC

PR 5 PeaK40sec, Back20sec

c  FER
BREOOHRERZ RI2IRT . A1 &3k 2 Tt
FELETLETHSS 102, Al.0s. Fe.0:12Bw
TR L ZRPRBOONDL, WF 1 TR S 1 0.277%
EIEEITEVEEZ R T, WiIZA 1,0:13815% & v 9 K
WETH B, $72, Fe.0:132%BTRRENES 2
bo —Ji. B2 TR S i 0.465%. A 1,02
#26%. Fe.0:285%%mRT, 8512, TiO0.&
K.0IZd 2 M TOERVWAED SN, £NZTNOED,
B L TI0.2% & 3 % itFH2 TIX0.8% £1.4%TH %,
d H%

BHTIE, SR TIZOWBRAZLTH L L7

®12 EHAXBROWER (LK)

X HALEAm AT

PROEI XA AT > TR DA, VTN PO
bOLENTVLHETHY ., 400 L) ITHIERAD
JHEZR O MBI BES 5 Cld e vy, L7225> T, Hiftas
R b bO0, WEAMEEEIZAE S 2 =5E0 M .o
JHEBROIE LGN (%) 7 = = A BRallatt, 2001)
LU R O A HER G L HESR CRAER) . €5
WEPVPEFICALIE 3 2 SARZEIR, RATZENI T oHE
tr (RAEK) ORBREONEE DIEE1T) .

EIR L7250 HE BTl Sl E DL S 1 021367—-74%
OHPFAIZIZIZNE . ZOHEO P T, #MIFIZE > T
68% Rt ET1—T2% D 2 N — FIZ3iz ) § 5% L
DR B 5o D X9 RIEMIZIHAT, AEOFET
TFEICHE L ORISR E KRG L Z LRI TE %,
A 2B, BB &, ERommic e
TRRHENEE VR D, TOZ &, AXNEEND S H
T L7t RO HEZR OM L& 2 o 7ot B K OB I3,
WIS PR OBER &I R % 5 sk (BRI,
RN E) ObDTHDL I LERET S, ZDEN
(. BAHEROME KRG TH 5 &) Lakosy
Ml & DI 2 ENS BRDO—2>THLHEERZ LMD
A5, IR &SP & v ) B R BN X B T RE
MWD BEH L, MKRUDOMTIE, HELGHOERE &
BRI b B FIEV R > T/ Z LIFABICH &
W

L. IWBRMIZB W T, EBIROE % & 7o iR
ROEEZ D MBI ER S UL, PR L DEwv
RBEEOHIE e FIE L &5, I VHONIIRE T LR
MEEh 2,

Hets | X HEME RiRES | Si0, | TiO, | Al,O: |Fe,O; | MnO | MgO | CaO | Na;O | K,O | P,Os |Ig.loss| &&t

#F1 | BX | 2L yFMEE | 66—9 | 77.04 | 0.24 | 14.58 | 2.38 | 0.01 | 0.61 | 0.08 | 0.32 | 3.21 | 0.03 | 1.50 |100.00

#¥2 | BIX | SKI3RP 3 65—3 | 65.71 | 0.84 | 25.75 | 5.18 | 0.01 | 0.61 | 0.02 | 0.29 | 1.44 | 0.04 | 0.11 |100.00
5| F 3k

REF ] KA S mIEE, 1991, A A AR DL o HIEIGIERE )~ ORRIFHE. RMORES RMRESAMT S %R (), TEE

R4 > OFAENEERFI AT O 5§, 28 —36.

Bolt, G.H. & Bruggenwert, M. G. M.,1976, SOIL CHEMISTRY. [ H#E4 - =K ER - H L FERA - B T (BR) , 1980, 3D L2, 24

Mt >~ % —,235—236.

Bowen, H.J. M., 1979, Environmental Cemistry of Elements. [{%& RIS - FEF 5 GR), 1983, Brig Mtk L4~

TERCAE, 297 p .
THRREG WG R & (W), 1981, T3 oA, 2 E 4, 440p .

— LR DB & AL —.

HEEIE, 1979, 71V 27 L B HAT LS00 Ak, 62, B AR A, 57—61.
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XU BEALEEI AT

JIIRE B - 5 B - IE EARA, 1991, TN i 3 RIBIERE ) > OIERERIRT . AR EES RMOKESAN S 9058 (), TEER ) > of4

B H Bl D B3, 23 —27.

I8 = x A R, 2001, Z 4B O FARE AT IR ISR L £ > & —FAR S SR9345E Z4eEBRGS 2 - 3 RIS

A E R AR TR IBRSES L £ > & —, 40—60.
ART YA MBS (), . 1984, HIERAE NV BTy 7 ik, 156D .
PR AR EERN SR 3 5 (BEE) , 1967, HrhiviEde f k.

o e - PSRBT (i) , 1988, H A D FE PR T AL it AR B, HEILIPY, 296 p .

4 HRBHEBEE HWE Lz
R A= xR A
A W R

ARHE, ARFCA9E Z IR 720 EEMEAMT. BRSO,
TP EERRAR AT I 1E, FIXIEAR T X Y $RELL 72 3 o
R GREES40—42) 22, sEES401Z, 68
WZH72y, L L, BHPERLLEDVIBTH S,
SRAEREAC I B~ AR I O MR L B R 51 5,
AEFE AL 7R Oxokit), AeE7423 8 (R
fkhit) 1CH72D . iRARC I LR O NHERE ) & &
oMb, ThEEH»OIIHEE (BIRARL, F3E
EEHWT, DIFRL) A s Twz,

VY AN LT HEEN . FEREOMEN, +
mNOELCREM L &S D EREUL 723858 GBS 1 —
37, 49) &, EEEGWERAT o oA TG 3 0 GUBR
F40—42) OFHALE % BT 5 EHRIALE 72 &1,
TG R LR TERITRT,

B 4 b %

a  EREgESH

B2 ET 7 gaigitE L, BERILKFEK, HERL
B, BARCREEONRICYEL - AL 2 i LT, il
A iRET 5 MBI BIRE E THML 72%. 1 —
HTALIHT LS5, @tk 727y 7
ATHALT, KATLNT — b &RAEET 5, ML,
LB CUR6004% & 5 X 100065 TIT WV A B =7
VAT =Y THN=H T ADEEDFFRI > TEE L,
BB L LA 5 & 0 &K Z1220018 4k DL L 1F)
&R A (LR WEEHE ZO/RY Tl v,
o [ g &, B E A (1998), Krammer (1992),
Krammer & Lange—Bertalot (1986, 1988, 1991 a .
1991b) Z &x S L, 5HRITRound et al. (1990)
2 o
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FERRIE, SHEEEY TV 7 7 Xy MEICIEN—E
FTRT o WARERIIE S I < ERKS L, Hy -
KFEA L ViE (pH) - KIS 2808 E R,
F 72, BRERERICOVWTIRZONEE RS,

b AEAR AT

AEHO10 g 12T, KERE A U Y 212 X 21k,
Bl Ei (BALESRILE2.3) LAAWWOSEE, T v
LAKRERRIC X 2B OBRZE, T2 M) v X (KRR
9 CIRENEEE 1 OWRA) LEONEIZ YR - fLFR LI &
ML CTIEm ZiRET 2, iz 7)) Y THALTT
LXg — PR L, FEME T TTL8T7 — MW
AL, HBT28CoME (Taxa) [Z2WTH
& T B
¢ AEPIEEREAR ST

BE 5 g R OREHI OV THERERILAKFK - HEERULH,
WEE. BUOHE (RS 7 A7 VBF M) 74,
HE2.5) DIEICHE - ALFWLI A ATV, R EERR R %
SrHE - RET D MEELR T VIREICAHRL, AN
TALIHET - S5, Wk, 7)) 27797 A
THALTT LT — N EEET 2,

A00f5 DA FAMBE T Camix ER L. Z OISR
HA FRIEER (B & 2EH) DM sk L 7oA
WEERRfR (LUF. EHEERRAA L I95) B & OB i%E)
M I Bk U 7o e fR (LUF . AR BRI EERR A & I
). BLUINS &2 EOEALHMN 2R (2004) O
SEICESWTEEL, FHT %,

R, sl e oo —EE TR,
720 Bl S MR EERR (R O BUE T 7 & A 12O
WCIHGE S A 72010, R EERR IR AR & B o B2
WL L7 SO BB, HMEERRAE & HEE)
IR S INGE= S N T NN S A AR o0 G R
EHOHETRD S,

d Vv AT LG

VRIS - IR RIR RN FEY 7T VR

ik, J v 2SRRI — T IROOLEE T 2



NENAT ) (HEEEAEHT - e 2R B 2. 1986) 0
PIFIC, SEEOBELRERT,

AR R R A, B R L CL 2. 00mm oD Bl & il S
% (EEZA T 50RE o REZH 50RO K5 & L InER R
P (105°C. 5HEM) (X DMIET 5o JAEZHTE0R2. 00
gERINY = VOIRT T A TR L 13 Lo IChiEE (H
NOs) #5mAMz T, MEBSHT 5, Humts, BiE
Flk (HC 1 0.4) #10m %2 MR T FFOIMESHZAT o
fERET 2, KTLOOMIZER L TAHHET D, AID—
e B ICRINL . ) YERFE BRI A T, it
EEHCE DY VR (P.Os) REZMET S, BIZAH
D —E % B (TR L . TR & 2 72812
JEFETEERHC L D AL 4 (Ca ) DRzl

& SN

&

EY Do ZNHHIEM L MFAREE TRD 72K EDP S,

LB OERERD B,
c & R

a IR

MR A RIS, B baoEREX S B L OBRERE
MiRE 2 R1618 o sk & S EEbA O HHIIEH 12
D7 AL ORAFIREE S v, Bl S - I
Hantzschia amphioxys. Luticola mutica%s D o> a7
LR R 2 %A D D) Sk TR L 72 S BRE LT
YD & % W °Synedra ulnas O PRI AEF ¥
LIREBEERETH D,

b AT
HRERINIRT . WTNORE S B LA DR A
B BB G IR, RATER TId~ VB, AF
B, aF Zl|aF FHEEN, EARER TR, 1 A5
IEFE, FI7WEHAPETRINSNIBRETDH 5,

c THP BRI

iR & 2R15, H259BIC R o AR O IS R
BB SN D b 0D, REFIRENEC, KIIZLHD
ML GEER) PROLNLE, WTNORETY 7 < W
VEZ GGy rlfe I VBOELDPHLL, vy 74
e A F TV FFHBLZEbBINEND, 2B, A
A2 TIEA A F {OFIMNLEERR IR b FEHIATH LD

d V¥ AT LG

fER T RIT, H260XIZRT o VYV REETHD L,
#)lmg/g~b5mg/ g SV HY, HDOIEHDENPKRE

X HALEAm AT

Vo EARTEIZ, 6/ T T4.0mg/ g BB B, 8
JE§TI31.0mg/ g ETH B, ZEMIZONVWTALLE, S
HO07% S HO147% LA AR T BN TH WVEZ RT
bR, SHIIZR S HI197% X231 & 2 DI & Tl
AL B Vb OWD L, EERIC, FEBEOTREIZE
) VEEOEIMR AR SN DA, B D H Y . I
THW,

BN LDES, ) YERFEKIES D IR SN DD
o020 2% [ (H) ] &, U Y 251,10,
AN BWH0.56T, IV T ADHPIELD XH/RE
Vi F7z, BB S REHRIIE L VY LG
w e ORIE, WETE v, —H, U rBREIV T Y
LEDOMB (%) &, —0.03TEME L VR 5,

D #% %

a  FEARLJEHERE LR O T BRER

GHTOFER, 6 ~8BIIBWTIE, WTFhofbhad
TRAFIREEDE < FRICERILO e LA I3 L A LR
v ABBIEA I, FRBRR TICB»T,
fb-HETAHZEXRMOENTVD (FF, 19677% &),
Fio, TEPOHERS. BRLLE. BRI
Lo THAIBULT 2 L EZ 5N TV D ITH (TARRE,
1995), A7 A LR L 72 2 R ORI EERR AR b L %
FEACIZ X BRI & o TIRA KT L L T e E R
ENTWb (ERE. 1988). EHFOHA HE R T, 4
KEED 6~ 8EOMMITINOILEM MY TH Y . £
DHREAEDWEIZ & o T HERE S, BE~REKE
DEESER SN L EZ 5N D, BRI OB
MRS 5L, INSORSEK S A EIE, LEOE
BICL 2 mERIREEL, ILEORE LT Rz L7
WA HEN TV FEZ SN, ZD &) R,
MIbFOBIL - HERRES LB, B, ¥
WA ET &9 B C. MPEREORGEDIEL &
ZfaEE, (L (1994, 1996) & &THhHBE SN T2,
REDEERR AL, B 2350 S EE T2 3 VR
&L BRI LGN EE T A AAFIEN L HILH
ROHREENT WD, BT, EEERYET L 2R
WOHRT, INOHOMES KRR ZHE L. TOMKIC
Lo TBHAER ENT Vo NSNS, T2, B
SN D@ R &S BRA R | B Hh 2SR 8

S
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ENZEEBEZONDLD, 2O X REME, LBEOHEM
AR, BOREIRTDRERICRDO LN S,
BAERLBOIIMIIT & A DR TH 525, HIRED
BWISHITIR, T F 2L LAEERERRTH ) (F
fih. 1987). MEEDOFHMMA D ZNISENDDTH o 72
LN SN D, Al RWEERRATIE Y v P B0 S
5o 7XWHEIE, 7FHROWKIFEELZY, 7T
RO—E R DN F BRI BRI ITHEA L CHHh & TR S
5 (EWh. 19877 &) T O X 512, HWEMIK TS
L7z =HHEid, FAOIMICHERT S LEZH5N5,
772U, & RO R EERR AR IR A AR L LT
BARICE C, FoAEERE DSV zo (T, 1982 4
- BRI, 19867 &), Mk 5 1A L 7 <~ W g g
BThHho L) ICRALD, EBICEZFNIESLL &
Mol btEZLND,

b FEEEICOVWT

FIE) VBRIV T ADELEENTNE, 20
B ) YBREIKIZIEIEALE T RO, LhToR
B/ S <, FEEENICBIT A BRI OEIC R S,
—Ji. AT T LIIKITETR T Wiz, TR TOIE
LTV, AEIESDEOFREE 2 5 [458 (5) ] 13,
U VEEAL10, AT AH0.56TH o 72A5, S
Vo AOER, JESERT L, B3I B TR
L7z7zb b HhbN b, L7z T, SRIOHEHTIZBWT
. ) VEROMEE TARE LTEZ, VT T LIZDVT
BRI WL 2 & T 5,
BHTINETIATo 72, ) VRO OBR & 54T
5L, HRRETOIIEF ) Y EEEE, LT 1Ing
Jgy KIWKED THETIZ3 —4mg/ g 29 A HDY;
A, HEENO LI ETH Y, BRrE0 L)%
DUBERRF LTV HETR WD ST, U
FRs e B Z RSB S Vo IERTRICERT S &
6L 7TRIEEWMERZRT A, 8B IX AR MRt
DIEIZIEV, 2O DL, BREOHERFY I, S0
oAb b TEWEE R T AR T 5 2 L1
b, COMMELT, HLDENEER SN BN
SN TnDEZ Ens, ) VRO THEF 25 OFERIC
Lo TZOYEDTAPN KO, SR ¥ BREATE <
o TWAHRMNH L, —Ji. 6B TREIKILIKL
) VBE R LT EEICHR T 2 R, Bl
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PEEICHE L7 IR OB IOV T HEETE RV, 20D
Bt BEENT) VBREDS RPN IES DOV T2
DI, TEORERRRNOPEIIL 23 DOTHY, #EE
ORI 25 2w, A, HEFOZHED S,
Wi OBIERP TV EEDSERLL T 2 1T
bOL L TEREED LD, 4k, BHROTLESY ~
BRI UR R 7 & TR ORI 2 00, BiFt LS
DR L 720 YRS &S, FREE LTSN D,

HRRREIZ B W TIE, HIEDDO) Y IRIEDI-IZ% D
B SN Z DD LELEZ NS TH D, HIRE
PHE SN & BRI YERIBERSTE B 720,
EENZEBEEOMTAZ LI L > TEDPIES D X,
AN OFRIE & 72 5, S HI16% S HO177% & 1 mg/ g Hil
BOMEERT EIOGFAET 505, MoEKIE) v BREE
WE, POIELDEFHREVT ENL, BHENIZBIT
BIEREMATRIE SN D, T, 3o &) LoEiid A
LNV, KRFWICIE, ) Y BRMESSEWEStE, SH
907. S HO08, S H905% LMHIZL WL I ICHAR D,
EHOWEICEH TS &, SHI07EEE (R P443: 130
— 1) ®SHI4tT# (RP428:148— 1) 7 CRBHIC
HAREHRANTHWEEZRT S O, 123N IE AL
SNnTwioklibhs, —F, SHII3X SHI19% &1
RN & Z ORI L THEICEDS R WIGER, O Ic 12
WO HMED/NE VG EBIFET b0 TNHIZDOWTIE,
D BRI AT & IR A BB TS (V- X
7 1986) Zkbd Bz, TN S ) YEEDSHLEL
720 BBV LM B S N REYE D B 2 A,
QRN

AEPFCIE, AT - BEND GO TIHELTH 5
Wb ) VRESE . OIS0 EREN
Z e, EEEHORIRE 25T d, BRTIR, EE
B D720 O FIEFULF 5T 2 VW O T T D
5. AREBIEL L 22 E b 0B E LT, ERITO
HRIFEWED D 5 IS 5 50 Y ERIEDSK S
CIEHDL M EALRBIZBNTL ) VEEA VA
EHPEE S S RS R e B (BERIFE BTl -3
oL G L LTW02) A5 JHM L 72 4t
DENEDFEREEMTH I LICL o> T ) VRO
SERRRELAIC & 2 FE e L OB R A 5L
M2 BV B BRI E OFRIE & L Tl L T & 72v,
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FF4#,19,57—68.
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TR —, 1994, YR BT B M EERRAR O 50 TS0/ 1T 1138 % 01 L CL AR RERIFSE, 2, 19— 27.
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R13 HEESITER

. F X
£ B 0“4 -
& L] R B EXLRE
B9 pH K feRE 40 4 42
Aulacoseira crenulata (Ehr.) Krammer Ogh-ind ind 1-ph 2 — —
Cymbella tumida (Breb.) Van Heurck Ogh-ind al-il ind T 1 - -
Cymbella spp. Ogh-unk unk unk 1 - -
Diploneis spp. Ogh-unk unk unk 1 — —
Eunotia praerupta Ehrenberg Ogh-hob ac-il 1-ph RB,O,T - 1 -
Eunotia spp. Ogh-unk unk unk - 1 -
Gomphonema parvulum (Kuetz.) Kuetzing Ogh-ind ind ind U 1 — —
Hantzschia amphioxys (Ehr.) Grunow Ogh-ind al-il ind RA,U - 2 -
Luticola mutica (Kuetz.) D.G.Mann Ogh-ind al-il ind RA,S 2 — —
Pinnularia borealis Ehrenberg Ogh-ind ind ind RA - 1 -
Pinnularia spp. Ogh-unk unk unk — 1 1
Stauroneis spp. Ogh-unk unk unk 1 - -
Synedra ulna (Nitzsch) Ehrenberg Ogh-ind al-il ind U 3 1 1
Synedra spp. Ogh-unk unk unk 3 1 1
G 15 8 3
AL R 15 3 3
JLB
R, MROMIEEE (S B I PH : IRFEA A VRIS B s CR. @ ¥iLAKIZHK 3 2 B
Ogh-hil  © BRIFIRVEE al-bi CET OV ) VR L-bi D ELR R
Ogh-ind  : BIRAEEE al-l CHET OV ) YRR l-ph IR PR
Ogh-hob  © Bt V& ind : pHAEMERE ind LKA E AR
Ogh-unk : BHiIABE ac-l LR r-ph IR AR
ac-bi [ FLFRVERE r-bi R
unk . pHARBFE unk L LKA FE
SRR

O : WINEHA & ERE (%28, 1990)
S CFEEMERE, U L REpEICERE, T o ik ERE (DLid Asai and Watanabe, 1995)
R FEAE:# (RA A, RB . B#. RI :RKX4. OHE - JEH. 1991)
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x14 TEBHIIER F15 HEMIEREIITHER
FX FX
iE b HEALE iz ] 5% Naud ]
HEES 40 4 42 HPES 40 4 42
RAAER A I FHEER A R B R A
< Vg 2 — — G ikt s < 5 14 8
2 ¥R 1 - - % iR 15 33 23
Ny )RR - 1 - EN 15 14 24
7+ 1 - - TN YO LS 10 9 36
aFIEIF TR 1 1 - TREH 3 18 30 6
ZLVE-7YXRE 2 - 1 REJ b 473 3 5 2 2
B S T T 8 | 1| 4
A % 1 1 2 A I FFE S BB R R R A
PPy FH— T FEY A I - - 1 5 ikl < S 3 21 14
~ AR - 1 — 5 o i} 2 14 5
IEXE 14 4 — ER2 15 48 59
* 7 Wik 1 - - YA 7 9 28
5 v R KR 1 - - R 24 26 40
P4 TN & it
¥y HN T — 8 — A A FHEEER A R e ER AR 76 103 103
& G A A FHE S BB BRI 51 118 146
ARATER 7 2 1 #OE 127 221 249
ERAERY 17 6 3
> T 0 8 0
#w E 24 16 4
EHRRERA B ENFRRR I BR A
3 ™ 2
i g 7 P T
wmam = 5 &
pmpg  H + Bl
B 9 i3 i 2
+ @& D% ¥ F R H D
m B B B BA B ® B ;.3 BA
FX 40 ] ] I
EXRLTE | [ R N
42 ] | | |

- o

50 100%

HIRERF, AR EDEMRERA. /I ESHEMBERAOREEEHELLTERET
BEHL=,

5250 AEMIEERRIAEFE
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®16 HERLAOEEMRS S

X BALAm AT

FUOREREERH

BHREICKHTHXS Lowe (1974) (L%

Hustedt (1937—38) 124 %

K 545 PR HE AT HIEA0. 0% L 1 00 5 I iR = R B 5 B 1
' PUGERE (k) Y5240, 0~30. 0% 27+ 5 1
A R (k) AN IE30. 0~ 0. 5% 2 LT+ 518
Yook AT FHAPER (Hok R Y5 IIEO. 5% DL F ST 4 Ff
RKEBDEREMR 5
BT SROBN G BN TS 5
P AR A SE A BROKGDH>TH CNCALHAL S EHTELHE
. B e VA $% A bii 25 2 EATE LV
IR YAk~ PN E I B O3 S LI C & 4
b H RO AR ;ﬂﬂﬁUT~¢nL\%~pH55HT®&@*ﬁTm%E<¢ﬁTéﬁ
HFRR A p H7.0fE14AE L. p H7. 0B FOAMK T D B BT 51
p HAREfE p H7. OR 350 T A Tl b B < B+ 450

U7 v 71 ) PR p H7.OfFEICAEE L, p H7.OLLEOAKIR TR O B EFT 51l

BTV ) A p H7.OLLEAZAER L, FICp H8.BLL LD 7 v 7 ) HKIgTlie b B CAEH 3 51

oK

Hustedt (1937—38) 12L& %

EL 1k R LA D HAEE T B

B bR PR IEASIZ A T 5%, AR D EH T 51
TAKANE PR 1R b Bk b I AEE T A

TR AR ARSI CTH B 7%, IAKIRIC S AEF 5 21
LR WA D HAEF S B

EITHEAKETOIREES (2, 198812k 3)

SREREERE (A)
PMBTREEMERE (B)

MRS IRIERERE (C 1)
FORESIRIERER: (C 2)
AR E TR R (D 1)
FORBYE TR (D 2)
MKIEE TR (E 1)

FORRE TR (E2)
PORIRATERE (F)

VKT ERERE (G)
R AR (H)

FR 5 TE H3RI35 %0 DAV TR IG5 b D

R 35~ 26% DINE KT TIREAIGT 5 2 N ZD X ) LEREZIEE T2 2 L 0T Bl

YR e 35~ 12% DHHE T (3) ICHEEFTAI NSO ZD L) REEZIEE-ST 52 L0 TE AR
RO IEEE12~ 4 %o DRI Tl (35) ICNBEBTTA2 LN Z0 L) RBEEZIRIEST 22 LT & R
i E35~26% DI DI I BB T A2 N ZD L ) BB IRES L 2 LA T & L HE

O EIE26~ 5 %o DI DI I EEBTTAHZ NSO ZD X ) LEREZIBE T2 2 AT Bl
%9%12%00)Wﬁﬁ'l}*k@%wiﬁl?*k%ﬁi&& ERIEORINEEFTTLIE00ZDL ) BRI RIETAHZEDTED

ig%%@zl% 2 %o DAL L7232 EORICHEBEEET LI LD 20X ) LREEHRHET L2 L 0TS

%%%Tﬁiﬁ%ﬂdﬁ@ﬁ%’f@@\ o KENY  EIHEERTTLI P20 L) REELZERETLZLOTE

YR UREEE 2 %o LT DI 2 E QWK CIREAETE S 5 2 O 2D L) LRELIRIEST 5 2 L 0T L1
%g«%f;% 2 %o DI IHCIFEEN, &5 VIEANEENRTLIIENOZD L) LREELZIRIETL22LDTES

FICRKIBTOREFER (R,

199012 & )

R AR ()
A~ TR AR (K)
S T e AR (L)

W AR (M)
WHEE TG (N)

LR OB R LCTIBLIT 2 2 & A5 Rt OB 2 81T 2 WHEME O R & WiliRE

AR~ T R O B R, BAASERT, R e SR LTS 2 2 s, 20X
9 BN AR 2 W REIE O K & WERE

& T O=AMOFFER L CTRBLT 5 22 b, 20X ) REREEZIRIET 2 WHEEO K & WiER:
KA. 5m B Fd % 170 Tl ARG 2 REE T RS 2 1R IS 2 THRETME O K & WiEHE

i‘EH‘ZE B BRI LCORINROMATERE L TOBBCMBT 5 2 205, 20 &) GRRE LT
REPED R & W

KX oBEAE#E (RT)

WIGE A AR (O) 77;; V) b KDY 1 mife C— WIS KAFE A %% Lfv‘émﬂ’@ﬁ KEDF BRI TESE L LB R S
B ENHZD L) RS RO K S W

FRERE RSN (P) 3 é;;f—7§+¥t& L2 R STER SNAEEIET L THIT 2200, 20 L) 2ERELIRET 21
ﬁg Vi i

BESRIRAERE (Q) KITH SO Q0D D LUK, HOR, 34 % LEICKAIES LIRS () <%
LTAEFETA2IENS 20 L) RELZIRET 2 WO K S W

Pl T DIEIEERE (R - B, 19911CK3)

P s AR (RA) [ ;z@wm A AN T RIS BR & AL A ez P o0 v W T

fEE R BE (RB) Pl B ABRICBERE Ly Bt ki b A F § 5 FllE

FEAFEHICAIYS 5 LB X HND05, WIS 5 EIeEORHZ: S 0
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XU BEALEEI AT

xR17 U2 - A9 LDRER

%5 BELE ERE +4 + & P205 (mg/g) | CaO(mg/g)
1 S H913 P A A HC 10YR2/2 i 1.85 4.40
2 S H913 +2% (RP417) I F HC 10YR2/2 248 3.21 4.37
3 S H913 8 (RP418) iV iAAN HC 10YR2/2 B8 2.88 4.61
4 S H913 +% HC 10YR2/2 248 2.09 4.37
5 S H913 PR A AN HC 10YR2/1 2! 2.18 4.59
6 S H912 +2% (RP421) B F HC 10YR2/2 248 2.81 4.77
7 S H912 8 (RP421) Y AAN HC 10YR2/2 Hig 4.03 4.35
8 S H912 Y AAD T HC 10YR2/2 2ig 1.96 4.32
9 S H907 185 (RP425) BT HC 10YR2/2 i 2.54 5.10
10 S H907 +2% (RP425) ¥ HC 10YR2/2 B4 3.32 4.35
11 S H907 D AAN HC I0YR2/2 Hig 4.62 4.77
12 S H907 +2% (RP426) M HC 10YR2/2 218 1.69 5.50
13 S H907 128 (RP426) 30 AAN HC 10YR2/2 2 2.27 5.32
14 S H907 128 (RP443) HC 10YR2/2 215 4.81 4.74
15 S H907 182 (RP443) EM HC 7.5Y2/1 LA 3.52 5.26
16 S H906 125 (RP444) JE HC 7.5Y2/1 LA 2.93 5.10
17 S H906 428 (R P444) JEBH HC 7.5Y2/1 s 2.95 5.95
18 S H908 +22 (R P409) FEPH HC 7.5Y2/1 L2 3.14 4.96
19 S H905 18 (RP408) T HC 7.5Y2/1 =t 2.83 4.51
20 S H905 +2% (RP408) M HC 10YR2/2 218 3.59 5.94
21 S H905 +2% (RP407) W HC 10YR2/2 248 3.87 4.79
22 S H905 185 (RP407) B HC 10YR2/1 = 2.25 5.33
23 S H921 188 (RP440) T HC 10YR2/1 2 2.14 5.94
24 S H917 8% (RP436) T HC I0YR2/1 =4 1.07 6.15
25 S H917 +2% (RP437) BT HC 10YR2/1 =2\ 1.10 5.67
26 S H916 +2% (RP432) ™ HC 10YR2/1 =2 1.28 5.17
27 S H915 +8% (RP422) R HC I0YR2/1 2 1.96 5.52
28 S H915 8% (R P422) M HC I0YR2/1 =4 3.41 5.26
29 S H915 +2% (RP434) T HC 10YR2/1 =2\ 1.32 4.51
30 S H914 +2% (RP428) M HC 10YR2/2 2y 3.64 5.12
31 S H914 +8 (RP429) T HC 10YR2/1 2 2.20 5.65
32 S H918 +2% (RP414) M HC 7.5YR1.7/1 =4 1.84 5.50
33 S H918 +2% (RP414) T HC 7.5YR1.7/1 2 1.45 4.33
34 S H918 185 (RP414) JEBH HC 7.5YR1.7/1 = 1.03 4.92
35 S H919 +2 (RP415) N HC 7.5YR1.7/1 =2 1.87 6.71
36 S H919 +2% (RP416) M HC 7.5YR1.7/1 =4 1.58 6.88
37 S H919 +2% (R P416) P HC 7.5YR1.7/1 =2\ 2.31 6.65
40 F XA T B 6 & HC 7.5YR2/2 218 4.39 6.67
41 F XA T8 = HC 10YR2/2 218 4.37 5.83
42 FXHER TG 8 & HC I0YR2/1 =4 1.03 4.50
49 +# (RP401) W HC 2.5Y2/1 =2\ 3.21 6.41

. (1) Hfh 2 vV RIHE U7 Hi O ne il (ARG EARKEHT &k s, 1967) 12X %,
(2) M FIEHENC P Ty 7 (R FOY A MRS, 1984) OB L EEICL B,
HC---®mii+ (hi1+45~100%. ¥V k0 ~55%, 50 ~55%)
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XU BEALEEI AT

5 SR (1)

HAEH LA - TR
RERRA
A WBHE Gk

AEHE, TRAET RSB X OHIER AT A B A 4 508
THhb (K18, 261K, £E262H),

AEHE, A A AT IS B W TFA A AR L%
AT 1 mfAFEREZHI Y B> 720 0EHE. 0. 2mfaAERE
o5 L CIE S IR EE 2 Fkir L2282 k7 ) 7 4 (K
B r) #EARICHRA T, WET LV ARE VTR T b
TMEER L7z,

HEix, 7 — ) ZBRIBARURIV I OOGEERT (B A
JHEE T/1 R—410, I RT—30—16) %\ T&Eil
FAZ X )AL A =2 S V& BIE L7,

B #BbIUsse

FE261 X B L 262X, ARYMINA X7 NV % 7R
T GURYER, BB EBRTRT) . Kl B EE (%
R). M2 (Wavenumber (cm™') ; 4 ¥ —) T

®18 &L - HIGR LB YOFHE

Hbo B, AT PVIE, /=< TAALTHY, W
AR VISR LB, RO & % 7R
¥ (£19),

BN 1 OREASED . EFEORSTTHDL T IV
= VOWINE—2 (No6 ~Na8) O—FB& —FHLAzZ
Lo, BREFESND (F261M—A), 72, #FNo
3OFBmIE, T F = VORINYE — 2 L —H—T
5T lnb (5262 —A). BWOTRMEDSEV. 4B,
AM S EEZ AT - 728D 6 *C OfEDS il FINa 1 25—
25.7740.78 (%) #XFNo 3 2% —26.11+0.47 (%) T
Y (FERMESR) . C 3O FEE (—28.1%)
WZIEWETH B Z 06, C3MWIEDOTEELELH %,

=75 N 2 OAMI N, ER ORI ENe 1 &
No2 IZBW TR B S e wnwZ &S TH 5,
AMIAITE LI AR OWIZENe 1 & No 2 123 THRINAS
BRoNbb00, IV F—VORNAERLNZNWT &
MPOB TR (261 —B), Ziud, AM SEH
ERAT o 2B D 0 *COEAY, —17.89+0.79 (%) &
WZ e (FERMESI) . BEY % & ORI E
ZbNb,

BN 4 DHIZFICAT AT 2 BaiE, AR oW E
Nol &No2 iIZBWTHRINASE SN L b Y T

FHENo. 1E7 - 1 H A BEES WEBRRES | [FTEYELL SR TP PR
1 ikt g FIX S H905 R P401 110—1b SR, B %
2 e e w3 F X S H906 R P458 129— 1 =, ot AU T R, AMEIT A
3 ikt gEE FIX S HI15 R P434 155— 1 SHER. B e
4 i bl i AIX S K484 53— 1 e, Hifh fil2 3]
£R19 EFOFHRINGIE & ZDEE
£ & 2I%2:5%:
I&YRNo. pr— % =
1 2925.48 28.5337
2 2854.13 36.2174
3 1710.55 42.0346
4 1633.41 48.8327
5 1454. 06 47.1946
6 1351. 86 50. 8030 IVt —
7 1270.86 46.3336 Iyt —
8 1218.79 47.5362 IVt —
9 1087. 66 53.8428
10 727.03 75. 3890
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o (5262—B),

6 HOEXEITHT (2)

st sL 4 - K
IR G

A B L iR

SRR L ERHE . R ER A & I L 7295k A 1055 9
M AT BRMEECTH B (F220, £5266[X), o/
v 7 = TCER ORI & A R L TR &
L7z,

IATREE L T AL F — B X T EE TH 5
(W3 5 LT B AT B35 X G T —5000T v p e 0 &4
H L7z, HEOMAMIE, X#EIRAOKV - 1mAD
OV Ay =4y b X#E—L%H100 mF 721310
m., MEZHIEEME S 1 ligs (Xerophy) T, R
DK E 13350 X400X40mTH % o BHTTEETLHIL T »
VI L~T T THEN, FRN)TL, ITAYTLE
Vo ZZBIT R I HEOL XM AT R E OV B BIEREE A
Bz, JebP I bREORETIIY — 7 2 L
(L BIETETOZDEREIF P42 ) FEIKE V.

RO COMESLME, 50k V., 0.32~1.00mA (H
BiElc L b)) ¥ —A8%100 m, HIEREES00s . /€
VAULERRERI P 4 (5 RRER AR L 27E) ISRRE L7z,
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