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AREMIE 1 5ERCHER S NAEICHER SNAAM 17 8, 2 5H%H00 SR S MMM 6 H0s 23 5 Th
%o Tz RALWIE, BEERED SHREBENZ6 5 TH b,

BEDHEBIOWT, 158 - 2 5B X BB D S RIS WM - 5L 29 5% 15 &R
EEEWT B0 7o, RALWS A GARES 115 - 247 - 259 - 334 - 377) 12D W T R FEMHE L & b8
TERT 5o

- BREA. R, BREhE

RS 2HEBA»SHE LA BERAS HBLUREEK] M THD, B, Pit3- 128 +HB L
AERPOZNENH L LS8 TH B, ChOBERLEBIOMT LY BIWE X CRIEEIZOVT,
BEFCHT2ERLBL20, ThEPNEERERE - BT - RUEKRE 2 EHT 5,

B, 15EEAD»SIE, REFIRELLVBRBEOAORBS DHELTWDE, KBEREIZOWTERRY
DEEZRET L 0FERBRLERT 5.

2. M H
(1) Bt RFENRBE
WE L, HRRSHIMESRIHFEROW N 21870 2B, HRERIIRE LS COMEIZ. BEMTELHV
THBREFOCCRE (BC/12C) il L. EERHPDB(HEALDONL AF A MNEDLE) DRI EE % 5 &
LT, ZNDoDFTREREL, THRE % =3I NV)TRLEDDTH S, SEORBOERMEIZ. =D



EICEDWTHIEL-FERTDH 5,
() EEES#

ABZRETT7 gWiBFE L. ARBRIKFEK EBROLE, BRICBEOIFCHHE - (b¥0B2 L <. HE
CEZBETS, RBEICETIBETITHRLALBE, IN—FSAEICHETLERSES, BRE. 72y
v 7 ATHALT, KATL 3T — M ERAERT 5, HEIX. EHFBEME THIR60045H 5\ 12100065 TITV,
AHZANAT— TV THEEDORRIHE > TEEL, BERISLIULERET 5 b O &2 RIC2008E &L LFE-
BT 5, EOFEZEIL. EOITZA(1998). Krammer(1992). Krammer and Lange-Bertalot (1986, 1988, 1991a,
1991b) 2 &2 2T 5,

FIERERIE, RRK~EKERE, RKEBOIEIZEN, Z20hDOEEEHEZT VT 7 Xy MRIIERL—-BERT
Yo LB, WKEMIIS HICHAERXS L, S - KEA A VIRE(pH) - KIS 5@IGEICOWT
bRT. o BEHREFICOVWTRZONELRT. €L T, EHBEAK200EEU LOFEEIIOWTIE, #E
HE#E20 % LOEELERICOWT, FEERIVAREORVSMREZERT 5, 7o ER{LAar Rt
B AHIM 5 HEE LT, SRROHREEZRD S, HRBEOMBIT I, HFARERIC OV TIZRHE (1990).
REAEEREICOWTIIHEE - BN (1991), 15&MPEIZ DV Tid Asai and Watanabe (1995) DIREIEEFEZ S E L
5,

(3) e AR

REEZBETHI0 gTEL. KEILA Y 7 A0HE, 65, ERSM (RLHESH, HE23), 7 v {bRERL
B, 7MY Y AN (EOKEER  BHEE=9 D OIEICHE - (¥ 0B LKL TR - R LaE ok -
BET 2, MEEOREEZ 7)) VTHALTT LSS — P 2ERL% RFEBEMETTAL A7 —- b2
HEEEL, HRTIETOEEICOVTHE - 58ET I,

REIFET SR —EXB I UTEERLABEORNAAE L L TRRT 5. R OZFEEDOHIRE
BARIERDARRIER B L., EAER - ¥ FERFIRME ) AHERZRVA B ThThERL LIZES
KTEEMT 5, B, NEDTEROEEL N, 7+ 7 (-) THAZ L OREEMOXFHEL D DERT

(4) HEEBR A AR

BES5 g ORIV BRI LKEK - HELHE, BEWLHE (7T0W, 250KHz, 17MH). LEE ER
SEEEGEY ¥ Y 7 AT VEEF MU A, HE25) ONEICHE - {LFAE E TV, EYWERAE S8 IRET 5
BRELRLTVEREICARL, »N—FIFALICHT - ER8Es, Bf%E 7)a2v7v 7 ATHALTTL
285 — b RVEET B 400D REEMBET TLHEEE L. TOMICHIT 5 4 ARIEEE (3 5 L FH) OFH
STHREC FSR U 7= R EEER iR (LR, AR EE A & IR5) 5 & OVEE S Bl A\ ok L - MEREERR AR (LT, 48
B R R & I8 &, ERE - 1R (1986) DS HHICE DV CREIE « ’HELY %o

BRI, R SN-EEE ZOBEBO—ERTRT. 7. Rl Sh-WEERAO MBI O Bl
SWCTHKREHT 272012, HMWEBARE L B EGH O HREZERT 5. SEEOMBRL, SHlERE
LB ERAORBRAEIC. ThPhoRBEERETIEFTRTRD S,

(5) HERIE

1BEBEOAMIE. BEARIBLTTFHIKEZBEESE D, MIION % AWTARD BERTE) - 4B (BSHT
) - A B GESWE) O SHEOHFME 2ERL, Fa-2705—LVEFKkITT—NV, TIETITLHR, 7
Vk) v, BEKOREWR THAL, 7L85— M EERT S, ERLA7L 8T — M, EWSARERE THIS-
FZE$ %,

FALMIE, TR OSINIE 2 /R L. EAEMES X OCEERETHEMEL AV TAMEROREZBEL.
BEEFRET 5.

(6) EEEHREE
Hpr, WIRT IR EAEMET CHREL, TOMENEM L YHFEOBRERERL OB, LERE



FE L. FEL-BERKE, ERAIELBICEVIZANTRET %,
(7) BRRAE '
FEE. BIURERICKEL. ER2EV
(8)BRIE
TEIMFE L7 AEHIKET 5. RIBBRE TR, EARLLBELTHET %,
(9) LB AR
SHEPET 5. FICBWOREBPLBFICEETNI) VBEANVI T LDOERAUEET)o BTH
VYEEDEBISERICETN. TEPICEABINRTWEREZRD, 20720, BEIMEESNS & 1EHIZY
VBOBAFRDLNEZ LIS, BEDLIVIIBBORBEREETLILNTE S,
VY ERIGAEEE - BIERERSE - NT FEY TFVBRAE, ATy NIEEE - R RS- BT RO
ETIT) (REESUEEZRS. 1981, UTICKEEEOEKRNLBETREZRT,
ok & EEZ ﬁ<%thzmmm@ﬁ%@ﬂéﬁéﬁwmhﬁwhom%%iaﬂwmﬁ%mﬁﬁﬁﬁ
(105 C. 5K ICX VET 5,
m%ﬂiﬁﬂZWg%#wy—w“ﬂ7?X3Kﬁ§L THERA 5 ml Z MA TMBRSHET 5. BEH. BIE
FHBW 10 ml Z M CTHOMBRSELIT) o FWMETH. KTI0mIIZEFELTABT 5, ABRO—ERZR
BREICHRILL, ) YERBEEEMA CTHORREINCL D ) VB (P0:) IBEZHET 5, HICABRO—ERERER
BRI, THERH ZMA BB FRERENCE D AV T A (CaO) BERHIET 2, ChOHEEE
MBBEETROZAKTENPSELH20) D) YBER (POsmg/g) &£ H VY7 AE&E (CaOmg/g) %KD 5,
(10) X #R B3 47
EHICAE L REMEZ R, 105C C2HMEHR S8z, ZORBE A TS THRR LR, Tt
FAEAWTATA K7 AC8A L, XBEFHERE & Uiz MR L7 XBEFHERBICOWTHU T
TR EERL 72 (B3, 1980 ; HAK %4, 1987),
BRI SN2 WEORERITE. BEEITROETEY — 7 L EHAED S BETHERS &L O RES =L,
TRICEL T 2 LEW T 30 % X BB REITRBABN 707 7 4 (TR, RAB) I VREL,.
¥ B BEMNERE XD-3A Time Constant : 1.0sec

Target : Cu(K a) Scanning Speed : 2° /min

Filter : Ni Chart Speed : 2cm/min

Voltage : 30KVP Divergency : 1°

Current : 30mA Recieving Slit : 0.3mm

Count Full Scale : 5,000C/S Scanning Range : 3 ~45°
(1) EERE%E

BREEMETEEL. BALSEs, BAEICH L TERT 2MASEONLLIICFAIYEY KAy 5 —T
YL, SEHEHES 50 274 K7 T RICESER. KAWL HELTv. X004 mmBEOMF
&Y %o EWBAMSE, HHEOLEME. RCEME. KEEMEL VT, BEIOEE LRI OWVCE
89 %,

3. kR
(1) st R FERBTE
MREZRLTRT, BEHERED SRS N R OEAE IEEE) 12, No. 115+ 247 - 259 134 250 ~
400 4EHT. No. 334 (3# 160 4ERi. No.377 i3 Modern T - 77,



®1 HAMRFEANERR

No. |7V v F|&RHOH i HEEM BP |013C (%) | #i1E4 /S BP | Code.No.
115 D4 RALM | AN FR 380 + 60 —245 370 = 60 |IAA-108
247| E3 FAb# [NTNIR 330 = 70 -26.3 350 + 70 |IAA-109
259 | E3 FALM | 7R 260 = 70 -26.7 290 = 70 |IAA-110
334| E5 RALM |V BREMERTER | 160 = 70 -27.7 200 = 70 |IAA-111
377| E4 FALM (INTNIR Modern —-26.3 Modern |IAA-112

1) FRMEOEHIZIE. Libby DR HI55684F % .
2) BPEEMAMEIZ, 19504 # 8 & L TERMTH B0 %R T,
3) fFERLAEER, WEREs (EMD68%AHA S HM) 2 ERMICHRE L7,

(2) E# AR

HRPE2-HUIRT, HECAVEEICENT 5, ERHOHBEDITITI00 % LA DREREIFE
RV, EHSEERIE. 17R46EHTHS, UTICEHEILAREORFHZENS,

2EEE LD O, RR~EKEE THEET 2ESTHEDOEVIRAK~KERE, BRICLKBRIZOEEFTT L
BMEOECEAEEBE (FE- BN, 1991). ZRICHEKEBIBVEIGTENRT 5, PokEEO4&RY GBS
MR, KEA A4 BEE. AT ABEISEE) ORI, BEAENE(MEOESIEWZ SN HHE), K+
FA Y HERE (pH 70 LD T v A ) HABRICHRD XK AEFTAHE) . KR EERE GRAIIC & 1IkAKIBIC b &
WCEFTHE)PELT 5o

WK ~i&K4E D Cymbella pusilla. Navicula veneta. Nitzschia frustulum. AR EY. THHEEHERED
Sellaphora pupula. FEAEEEZEBEE D Navicula confervacea #510~25 %M v, ZTHIIMHEEL T, Nitzschia
palea. N. amphibia %9,

Zh e DMEFEO P T, Sellaphora pupula. Navicula confervacea. Nitzschia palea. N. amphibia 3. HEE
FEBOEAZEABRICTHED D 0 IEE LAKBICE L EE T 2 FHREE L ST 5 (Asai and Watanabe,
1995), 7233, BEAIESE BB L SN/ Navicula confervacea i3, ZDMOBEAREL BRIEbLRp o2l L
POKEREE L TRKRICEFT LI LHB SN,

W W b BeEEE L L

KoK KK

s rOER

woo® AW
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|
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;

8 § 2w .
S gl | «&8 Lo B Hoow
g 5'5« E S2 ¢ ik K X B + . 4F
S2«s3.,83 § Seg g Ak K ZEH wP By
3588558 2. 288 £ O TRER wmmm Thie wAkRwm
ae 85832 od Eq§ E MIRWHEEK OFLH BEA 7 H KT LXK r
SSiessf S SES 9o KKAKEESE LEEER BE)L KEAAS  TX
SESEEES8 5§35 S58F 5 AAAAEABONE Bt piEes pigs  BE
EZ2%8%e 9E BLf f MHMAUNRTHR wUAE HHAH MfEH did
PEEEEEIcEICECEREN =55l N=Hl N=H) N=HNy §
o} ) ) ) i h | p—

M1 25 BOERERLAFE
FEEME - SRSERRE AR, FRMEOEBEOREIFKEENEF2EHE LTAFFETRHLZ,



®2 HESHRER

RN B’ ;
i R B 5 oH T

Anomoeoneis sphaerophora (Kuetz.)Pfitzer Ogh-Meh al-bi ind 1
Cyclotella meneghiniana Kuetzing Ogh-Meh al-il l-ph LS 1
Cymbella pusilla Grunow Ogh-Meh al-il ind 16
Fragilaria brevistriata Grunow Ogh-Meh al-il l-ph U 3
Navicula cincta (Ehr.)Kuetzing Ogh-Meh al-il ind 2
Navicula veneta Kuetzing Ogh-Meh al-il ind U 14
Nitzschia frustulum (Kuetz,)Grunow Ogh-Meh al-bi ind 15
Nitzschia palea (Kuetz)WSmith | Ogh-Meh || ind | ind | S 0 6

""Achnanthes exigua Grunow Ogh-ind all ind S 1
Achnanthes lanceolata (Breb.)Grunow Ogh-ind ind r-ph K.T 1
Achnanthes minutissima Kuetzing Ogh-ind al-il ind 8] 2
Amphora affinis Kuetzing Ogh-ind al-il ind U 1
Amphora montana Krasske Ogh-ind ind ind RA 3
Caloneis bacillum (Grun.)Cleve Ogh-ind al-l r-ph U 1
Caloneis leptosoma Krammer & Lange-Bertalot Ogh-ind ind l-ph RB 1
Caloneis silicula (Ehr)Cleve Ogh-ind al-il ind 1
Cymatopleura solea (Breb,)W.Smith Ogh-ind al-il ind 1
Cymbella silesiaca Bleisch Ogh-ind ind ind T 1
Fragilaria capucina var. mesolepta (Rabh.)Rabenhorst Ogh-ind al-il l-ph T 3
Fragilaria construens (Ehr.)Grunow Ogh-ind al-l l-ph U 1
Fragilaria construens fo. venter (Ehr.)Hustedt Ogh-ind al-il l-ph S 1
Fragilaria ulna var. arcus (Kuetz)Lange-Bertalot Ogh-ind al-l l-ph T 1
Gomphonema gracile Ehrenberg Ogh-ind al-il l-ph oU 1
Gomphonema parvulum Kuetzing Ogh-ind ind ind U 1
Hantzschia amphioxys (Ehr.)Grunow Ogh-ind al-il ind RAU 3
Navicula atomus (Kuetz.)Grunow Ogh-ind ind ind RAU 1
Navicula confervacea (Kuetz.)Grunow Ogh-ind al-bi ind RBS 53
Navicula contenta fo. biceps (Arnott)Hustedt Ogh-ind al-il ind RAT 2
Navicula cryptocephala Kuetzing Ogh-ind al-il ind U 2
Navicula elginensis (Greg.)Ralfs Ogh-ind al-il ind ou 1
Navicula elginensis var. neglecta (Krass.)Patrick Ogh-ind al-l r-ph U 2
Navicula kotschyi Grunow Ogh-ind al-il ind 1
Navicula mutica Kuetzing Ogh-ind al-il ind RAS 4
Navicula seminulum Grunow Ogh-ind ind ind RB,S 1
Navicula sp.-1 Ogh-unk unk unk 30
Nitzschia amphibia Grunow Ogh-ind al-bi ind S 3
Nitzschia spp. Ogh-unk unk unk 1
Pinnularia gibba Ehrenberg Ogh-ind ac-il ind (0] 1
Pinnularia schoenfelderi Krammer Ogh-ind ind ind RI 1
Pinnularia subcapitata Gregory Ogh-ind ac-l ind RBS 2
Pinnularia viridiformis Krammer Ogh-ind ind ind 1
Pinnularia viridis (Nitz)Ehrenberg Ogh-ind ind ind (0] 1
Rhopalodia gibba (Ehr.)O.Muller Ogh-ind al-il ind 2
Sellaphora pupula (Kuetz)Mereschkowsky Ogh-ind ind ind S 23
Stauroneis lauenburgiana Hustedt Ogh-ind al-il ind 1
Stauroneis phoenicenteron fo. hattorii Tsumura Ogh-ind ind ind 0 1
Surirella angusta Kuetzing Ogh-ind al-il r-bi U 1
Surirella ovata var. pinnata (W.Smith)Hustedt Ogh-ind al-il r-ph U 1
wKEEAR 0
WK ~SKEREE 0
HKEEART 0
WK~ KAEEEE 58
PkEEEFT 160
HELARE 218
JL#I

HR. DR RBECN Y AEIS T pH I AKFEAAVBEICH T ARG CR. : #AKICH 3 5@t

Ogh-Meh : K-S AKERE al-bi  E7VAYMRE l-ph Wik PERE

Ogh-ind : BEAEHHE alil EFTVAH)MTE ind WA ELEHE

Ogh-unk @ BEFHE ind :pHAEMM r-ph © EFEK MR

acl :BFERMEME r-bi | EHkME
unk : pHAHHHE unk : FEAKFBAFE
RESREENE

Ko~ TFotbm IR, L BT ntm)IEE, O BiRiBaA % EME (L LRk, 1990)
SUHEEUM, U EBGEIEEE, T iFilA%E (B EidAsai. K. & Watanabe, T.. 1986)

R:EEAHE¥E (RA: AR, RB: BB, RIFE. £ - BH. 191)
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®3 TEMHIRER

EWREPRI - K2IIRT . RATEBOMEIZEFATH S, HEBTE S REEE 25
WEE DT BTV RIROBEIMAL, KTy VB2 VB e ;
DERT L, SO, TIE - AXE - IFTHEE L ENEMT S :;’fﬁ »
A5 HEBIBOEFETH 5, VB S RER 3

ERIER- S VERT TR, ABBSES bo COMIT, AXY o n y
WAYERL. XL X2 E. N . s 3 ISE . A¥XR 3
)R FOF VR A AN F B, BHEEOVNE T AR A AR R :
SB- N FABKEMWICHRTEAEIIB- Y avERE 27 B3T TER, 6
P75 R S LB il 2%

& AIXE 2

(4) HEMEERR R A7 - R g :

HERPEL 3R T. DB O BRI S h, 37 THAHS TR 1
. ) L AMNAIE 1
RELRHFTH b, ERTER

HEAEWTH B A MEOERAE TS, MR S 15 EEEmRk j;j”’ﬁ "
PEROBAGS bEDOND, £/ FrEf. IVE. AXF HI) TR 8

FUFEY
BEE&EGY Y Ir/VIE, A+ LFREECAF IV FFERL EH KT *f-/)-lyiﬁﬁ—ﬁf—*\-‘vﬁiﬁﬁ 2
VINIE 2
Shzo TR 3
(5)FERITE 7758 1
_ AF 1

BB SR E5I0RT. 1RERORMIE, 0% AR R X
LD RO HBOBEFEETH ), RANREEEELT o !
B EDLHERTHSZ LIHNTELLON, BEOREIZIZE f&?f 3

Ve ix: 2
Sipdrolze T 2 HIIAMHEKOBBENTEFAHE L L 2
= DN 2 BB OFH © HRE A & RIS N pbhhis, 8t IR =
HEHIEE (T VBEMERER -/ F - AY). LEB4EEO AW?”%ﬁ% 20
VIOXBNAYIXER AN XB-NYNIR - TTR)ICHAES ks 237
Nize WTIC, HEEOERMHFENERL RS B "
- <V B BiME S R IE (Pinus subgen. Diploxylon) < V& éﬁﬁ%ﬁo é;
W FEGIGESE Y L L. BHES SBMEB~OBTIIE~R = =
ARATER EARIER - ¥ VERT
i
# 7
# I
3% | y
B 1.7 5

KET T B HE7 Bl x ¥ 7 »

A 7 B 8 RAZ | 37 x4 x V¥ ¥ 7. F s

161 18 B o A A R 2 Vyy T7 7%

BHEHF EY '7EE§ AT 7 X X 54 7%717\/7{77‘72‘//%“)‘73

Ef] | < 7 ¥xWaE ) %7 7 A% “?“/:1%"“‘)‘?_')‘(57‘{:1}(@-7
EEN=P-§-ay-8 N7 BHEE R BEREEEEH HESEHANEHERRE
F..[:]PF. o[ V77 OPOF. ololofe o:::]Pooc>ooooc>oooo
I ) RN ! A
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M2 2S5EBHOTEMLAEE

HEEZ, KBRERIARREREARE, EAEY - ¥ yREBTIIRELY
TR Z B BEERE LTESETHEN L 28, @01 %KiiERT o



PR T, B EHOIRIZIE V. EEBIEES X OKFHREED?RD bhb, FEHELIIEKRT, 15%FIC1H,
BOHRGE S BE I I SBEE L ERIRO BB RD b b, BEHRIZES], 1~ 15ME.
+ ¥/ ¥ (Chamaecyparis obtusa (Sieb. et Zucc.) Endicher) v/ 3f e/ XE

5 AR GEE L IR TR S . IGEE QBRSSO B BANOBITIIRR A~ T, B
RO, WEMRE, EHEORDLY 2 OBMEIICTT TROON D, BETHAIZEMRO A THER S
. FHIBBEEILIE &2 FEFEEILII ) F B~ Y e RIT, 158FIC1~3M, REHERITESR. 1~ 158,
« %1% (Torreya nucifera Sieb. et Zucc.) AFARAYE

A EERIREEOATER SN, B2 O BMENOBITIZIR R T, BHMEBOMRIIHR, HEHHLE
ERMBBOATHER SN, FHREEIIE S . DL MY eEl~v ) FRT, 158IC1~4M8, HaHEsk
WFEH] 1~ 105, GEENBEIZBN 22 L0 ARENED NS,

NV XRNY 7 X HJE (Alnus subgen. Alnus) AV -5 R4 WENEBELSFER
. ETLIL B E 713 2~ A R REES 258
I T, BILIGEME 722~ 4B F NS HEE L T8IES R AR
Bo BEEHEEILEH L. BILIGHFIRICEST 2, Mtk ARHATR 250
R, B51. 1~ 30 B0 0 & KA E 35 5. LTER i
- #37 ¥I& (Betula)  H/3 FF TYTIRAARR 5
AFLYF FERA A+ LEIE 5
BALM T, I HIIC 2~ MBS L CHAET 5. BEI 159+ ¥R 6
BEFILLH L. BILEHIIR~RERCEIT 50 HOMER et g
. 1~ 44808 1 ~30MBETHEYEL LW, L b S 5..
. . AR RS BB BB A
* NY 2N 3)& (Corylus) AVAE S AREARE 73
BOMTLM~BOLHC. BILAIIS & CRA T2~ TRages JJER ;
LTHAEL. ERRICH > TREMRS ¢ 5, BHEMEERLE gl ’
VN
HL. BILERERICEIIT 20 BOHESIERME, =& LA, o 23
_ . . &
1~ 30 MR D b O & B L A BT X 55 5 A w0
- 7R (Fagus) 7% A HE RO 108
BALMC. BILEEME A A2~ 3EA A LCRAEL. E B R =
FRFME TR 5o WEOMHEEEE . BEGRELE  TEAERE .
L UBEERZEILEA L. BEILIETFIR~BEBRICEFI S 5, BEHE AAB BB A5 2
AR P B AR R
1
.?’_
7
i3 v T
_ v % 1
i S5l 114 %
i 4 F 1 % % B
g A A I 1 B R #
1R 7 231E % 7.3 b
(S T OUERER % DSy
M = # ORERAE R IO S R
| — | || | D) )
0 50 100% + 1 10fE R

""""" = ++: 10/ £

B3 25 OEMERARECE LB/

HMBEZ, A ARG, 1 AN ESRBMREREORKERY L L THSETER L.,
k. BGERHN OERE + B TR,



x5 WRERATERR ®6 EREFRERR

RS | FE| AR - Bi% = B MR | THTVHEIE EE AL
1| AR |[SHER AL RBE % S
2| | AR | SHEER No. iKHE 5 | 50 | Bh | B
3| AR | SHEER 92| D3 - 1 - | - -
4| ] AR (SRS 175| E4 - 1| - - -
5| AR | SHEER 176| E4 - 1 - | - -
6| W () AR |SHEEH 178| E4 - 1 - | - -
7[ . £K | FH 181| E4 - 1| -1 - -
L A [staEm 198| E3 — 1| - -1 -
9% e 204| E3 - 15| 9 |5+ - |omtkaEsr
10 # B |sHaEs 211| E3 - 1| - -] -
11| HEAR | SHER 212| E3 - 1 - | - -
() EA |esx 213 E3 - -1 -1 -
R (He ) A |esx 215| E3 - -1 -1 -
R (Bedk) AR | SHEEH 216| E3 - 1 - | - -
() AR | SHEEH 217| E3 - 1 - | - -
W AREK) R | SHEH 219( E3 - 1| -1 - -
WRBE—3E) | AKX |e/3F 220| E3 - 1 -1 - -
159 | #i ER N IFBNIFEIR 222| E3 - 1 - | - -~
306] #10 EA |e/% 224| E3 - 1 [ - -1 -
oo | 312[Hil6 Bk |wyREEERER 225| E3 - 1| - -1 -
314|418 £A  [p¥v 226| E3 - 1 [ - -1 -
1106] #t ER [ IRBAYIRER 227| E3 - 1 [ - -1 -
1108] #t A | REEERER 230| E3 - 1 -1 -1 -
24 AL | N N3R 249| E3 - 1 - | - - |’RER
115| D4 AL (29 %R 250| E3 - 1| -1 -1 -
247| E3 BALM [N IR 272| D3 - - -1 -1 2
AER ool RALH | 7R 30| Ea | - T = -
334| E5 FALM |~V BB RER 371| E4 - 1 - | - -
377|E4 RALH [N 3R 372| E4 - 1| - | - -
415| E4 - 1| - -1 -
RFEM~RENE, ¥5). BHREOLONLHE ot T T T =
B E TH 5o 671| Da — 1 - -
(6) B EHRATE o T B
BRE2ERGIIRT, B EN-EEEMKII. 7TH 931| E4 - 1 -] -1 -
BYEE L EED 2MET. THH VR 1AL 1323 gj - e T R
NEETEETH -7, BB, No. 27213 RILM OB 1001| D4 ~ 1 -1 -1 -
FTholo UWFI, RS NBEOBBIEY (oS L
ZEY . 1008 | D4 - O I -

« 7 h#H Y& (Quercus subgen. Cyclobalanopsis H) BF+ HELLOBRBAREI NS,

(Oerst.) Prantl) Tr#HarIR

M K (No. 799) M S hiz, 8, k. EEZ2EOAKRE 17 mm, 9 mm BE, HEHOKRF
RESHBRBIFCTH o720 THEBICEHIREAED SN b, BB SIAE, kEE THEERORPRRIZIE
Ao BEAEITFEHET, TR MMLREH?H S, BARNI7I)ICL D L, BRBOEFSIIREET, 2725
PICBICEDA A L &, fEMEIE . HEHIZZICHERICEAL 225, 79 4 ¥ (Quercus glauca Thunberg)
DU REENEEZEZ OND,

+ %€ € (Prunus parsica Batsch) NIRY S TR

RRACDOH (NEE) 25, . F5. BAOKRETHRIE S M, BaFBttvLikBRE, EKEAETeR
", £&145245 mm. 1811524 mm, B &12-15 mmBEL KE 313k 4, EBIAK RELBLEAEDH Y,
RHmEBIERRR D, —HOMEICOAEERAHEICR LN, BERITD> TEFITEHNR TV, T2, B
MECEER (A XI 2L LEX LN AERZFHFOMANo. 204, 249) b A LNz WREIIECHE



v RENIHICTHEN DB L HBIRO L IZAYH Y, 2K LTHWLDIRICRZ %,
(7) BHRAE
2EEMOTRET2 LM EN-BHERISOFEIZOVTIE, BILFHERICREZKEL. WTIZ, F
LERERLT,
IR B EEH ERRICOWT L RKE
LT EEBICBWTRBEOBRICHE L-BRAEZ 24 % 4 ¥ (Mimela splendens Gillenhal) ® 118 1 f$ T
H5,
HMEL-RREFRIFROLBIETHS, AERAEHE NS, GEIPRITTE72D, fik{AZD
A AMERDBKEL, aFTRLA VOO LM END, REAOHLPLBE»L AT AL E W) FEICHE L
2o ATRLVIE, IFT XL VHOPFTOEBBETR VA, LEELSAMETHMA L. TOEBIITIFN 2
WRTLV, REMOEZEMELTVE0L, MOEPHELEKRTH Y, FHILREEZRET DD TR,
(8) BRE
FEDHERERTIIRT, AEENZORYREZARY I HID2ETHY . ZOMIIFHTH %,
FLRABIZOVWT, MEZBRD,
xR7 BRERR

#YNo.| s | SEA W L |RAL #HlfE (mm) fili %

4 15125131 |PRIEK | FAHBA BEH

8 G6 Pit3 PR |ER BEEAR KA E

150 |G6 B A E R DBER ?
898 |H3 vv | LEmes |l |BoeEl6 7, EeiRll

92 |16 =AvVh|BE el R |70 BRSSPI

GL: #igKE  Bp:&fidifi SD:HA®AIE  Bd:EAIE  Dd: SADRARE

- 7<= Equus caballus 7~ H Perissodactyla 7<# Equidae
v, SHREUBEEEMICER L-RE L ST (AR-BH, 1999) 25, ZOEREHREIRH Tz
Vo No. 898 I3 LFABDE 2R TH S, HEEHTH Y. FEIZED LV,
- =% ¥¥% Cervus Nippon v B Artiodactyla 7 ¥F# Bovidae
NEFLARLEBRT VT TR 50 Ly ERRLES R HE LM, R L SICEBT 2 (5
320, 1994)0 BEDOZFR Y I HI3EOrOHBIIHE SN, AMEDKR Y ¥ ay TV hI3kELI2~165 cm. £
83~ 86 cm. fKE 40 ~ 80 kg TH % (Fk, 1968)o No. 992 I3 ERE TH %, HL&LWKEHED., BEAER
256 mm TH bo Efid « EZMOBMENTET Lz, REROBETH S, BOKMIC, ANBHZLEIAE % EI3MHR
SN hrol
- FhRYER (FEASHA) v
No. 4i3BEBD/IMEF TH B0 WH DL AMATZERERZL TVWAEILERG, L M EOEEETOREL
DTHLHIREND HH05, BrEidHRE v,
No. X EEHETDOHA THb. BEHIIGE - WE - LEFO3IODOEIHA L TR SN B, KREHZ
COBENETLTELT., OB TH S,
(9) LiEBREZ A 1R
RRERSIIRT. V) VBEEED 177 ~ 352 P:0smg/g. HIVT 7 A&EA9613~9.11 CaOmg/g %7 o
125 L5000 YEESE. BEELTEORL4RBEID SRS N/ASPN & IZIZF UE L R HEVEE
AL, L2 3 THWEZRT, FICHFL21. ABFHRELZ15EEO) VBERZIEZFRALCETDH 5,
ANy AERIE. LA TELS, PL1-3TELESDENFALNED, WFhd 1 SEEL T2 &
v,



x8 THIRLFEHM

RIS | A8a | B + f P205(mg/g) | CaO(mg/g) kS
158y | B+ | SL | 5Y3/1 |#V—7& 326 9.11 AE L RS
ful | SL | 10YR4/2 | K#ES 229 760
a2 | SL | 10YR4/2 | K& 352 7.02
12525 | 03| SL | 10YR4/2 | IKER 2.90 7.38
i | SL | 10YR4/2 | K% 1.90 6.28
SPN | SL | 10YR4/2 | K#&® 1.77 6.13 HRE 0 B R

D e D TN RO RICHEC AR L A bh (RHE BHOKERRSREENS. 1967) 1245,
12) 1tk T HEREN TV (RFOTAMBASE. 1984) OFSHMEIZE B,
SL--- W+ (Hi10~15 %. T IVb0~35 %. #65~85 %)

He

et S g He
Qz: A ¥ (quartz)

Pl : #&H (plagioclase)
Kf : 7 & A (Kfeldspars) Cr
Cr . 2V X235 4} (cristobalite) Pl pge Q2 He
He: #%8k8 (hematite)

5 10 15 20 25 30 35 40 45
(26)

M4 1SEHSRHFAEHMED XREFE

(10) X R BT 247
X BEFRZR4ICRT. REWELEZOSNZRABIIBTHRB S W8I, A¥E(quartz). RRA
(plagioclase). # ') £f (K-feldspars). 2 ') A }2¥F £ } (cristobalite) . 7R&k8L (hematite) D 5FHTH 5,
B, #20° FESPSNSY 7777 FHPELSEATAEAPRONE Z L b, REHICRZEOHKS
EEINTVAILNHEEINS,
(1) FERERE
BRER L, 15ERNICRIZER L LTHOON-RBERFIIHRTIVDEEZILND, 2L, RIEHA
ERICIERAETIREL TS, BROAPEFLIZKETH - /2720, B#ERIZ, BBBEEOATK
WIEITN TRV, BABIZAEBEBE SN, Kibdho/- L BbhaliCid, Bk F 2R
LR H Y, BRI ORBTHEZEZONSE, THOLMIZIE, BIWEEE2VEHRESIBRONS,
BLEEHICIE. RENTE2ECEBIEA SN TS, RERFIZ. RKETHH, XU T2RELFEL
Zzibh5,

4. Z%
(1):BHDERE
63T JEE B 0 AR R A & BREL S 7z kLM O F R fE (WIEEAE) (X, No. 115 - 247 - 259 13, # 16 #4d
P~ 18 AL EHDFE %, No. 377 & Modern % /R L 72,
BUEHERFERIE, WEEBERIRORESL, WEOHREHFTHEAKRAFD 4COBREIBEIIBVT—



EThPolzl ML, FlkLh BP
LHUE SN2 VDY BBEERL—FK L%
W, INHDZ ENL, FHERICES
FEEACBEAN DR 12D W T OREHER E
ERWEZEMT S LT, BEREK
SR RAEM 2 WD & 5 5 IE B AR AE
5N T35 (Stuiver, Met al,1998), Z D
FIEHIAR I L AU (B85). No. 334134 1E
SREBERDELDEDKRE V. —7, _
No. 115, No. 247. No.259i%. 260~ 280 0 NE— — : : : A :
1500 1600 1700 1800 1900

EHOERMEERT, LAAd> T, No. I . [i];:3
334 122V TiE, BRI ORMATES b D

D, IO DR HERIS N7 BHERE
DEHDOERBUIOVWTIZ 15~ 17 HREICHL T AR ZE XL b b,
(2)BHFELDOHERIE & & UHEFI A
)2 BB OKBIRE
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FOREIZEBE, RNOFKBRTIIFARNEUEALE L, HAEEEL EASEEZE) L Eh T3 (E
B/t 1975)0 $7:. BEABHEEOMEAZZE KR EREKRD O —HMICEHNTL2HEENSET S,
FEDKBOKEHEIZSEH SN TV EMENKEHEEND—D L LTRES KW HE, HHEE (DAIpo
) #RKDTHBE, EBETDDAIpofEiZ 296 %7RT, DAIpoflid. FHHEOBE X HEDOEAKIIEIIES
BHE LTHENICERTHETDH Y (Asai and Watanabe, 1995), FRORIZL YRDLEN B,

DAIpo=50—[1+ {2 (G5 HMEEOMHIFEHE O — iFFE K RO EE D)} ]

Z OFBUL, A IEAKRE B D ITEETEE LT L S, DAIpofEA 10015V E EKRANEE T, 0138
WEEBEHLTWAHZ L ZRTEEND (JEDIEH, 1988) SED25#EN D SR L 72 HBDODAIpoflilt, ¥
B3 (1988) IO LAEDLETAB L, #(a) - FEAMARICHY T 2ME2RT,

L2250 T\ 25#BFNIE, KABMERL, BTV AV EOFNROBL2BEREOKETH - LM SN 5,
DX RIEEFEATZERIE, LD SEFHANHNAA R Y, NBHLEEBLRSI-BREEL
bhb,

i) EHRE L O HEAE

2HEMEL TR ORI L /2 HER X 0 B L 22 A 2 LS 2 RARTEB O RERIE. EHERER
EEUYYRVSELL. vVRIE. BRABHTH Y, MAEIHEE SN BOBBICRNIRAT 5 K
WOREMLZERDO—2TH b, TNFETITORLERH/ITICBVTIE, < VEIEM - BLETAERELT
ANEDEHDPE L oZel R ELHEMEI T2, EHASNDIZLINE, KBOT Y BOERHBERLH
FRHAEZREL T, < VERIEDAS0 %LU LETH S 013, ZIZEBIZTYMBTEERTHLLEENTWS, 400
DARKIEHOERIE, EEBRISBERATHY), TV BIERIHT0 RIBENSE, B3F5L, ZZTOTY
BOSED., BEMEIGEFELZIIBO T YRPEBEILLTWAZ ERRBL TV EZ S5ND, #EhI
WS hz Y TR, BIRE LI SR ISP THRRZER T 2EHFESERTH LI L2 0, BT
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—7%. ARABBPOERIEBOEREAL L, YVNB - T5E - by F 2B (I RF v8H) e EEBEEAIMRM X
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i) R IC DWW T
- 1 HFEROAKRM
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MABRETHES IIFRENH LI L 2HEIFTVD, T, A Q98312 L, fEIEAIFEREOMEA
v R BTENY OB MERBTELAOHENL ) FO_ERMTH), —REROHE LTide ) %
EINED LET, BB YVRAFNE o6 L0ELTWS, LMo T, SRIOGHHERTIZ. &/
FAEREEINTVBEIENOAREE LTI LS L SNEARMAPFIHEINTNDE Z EAEHTE %,

- 2 FRER OB

2R SRS NN OB, RE6 SIS EMIEE(BREEHRER. v/ ¥, AY), LEH
RO FER)AROON, Z0H L, BEERERE, b/ %, »VEWAESREHEWZ L0,
Bttt OAM O BIRICTH AR ESZE SRS S, L L, LESLSHERNREEL. BREELSV
7O BRI BEOFE IOV TITHR TE 2V,

B, EEHONY ) FERIZ. WHEGCOERE ECAFTTAIEEO .V F)PEINTV S, §HEH
DESEEFERIE. BHRTHNT, LRBLENL LCOERECLATTIEETH Y. HHHIIERL T
b T (Totman, 1998) & EN T 5, #¥id, FICBEFERLERARNICEFTT 505 ARIZRY.
MELENRTVADIHEEINEZ L bd b, BHEA,SEFT L TV b DX IR FIH L2 TREMA
HHHDOD, 2FEBOTREL LB LN ITRERTIIIN S ICHET HIEM LAV ER STV, £
=, TDFIZOVTIRE BICKRIEDLEN D 5,

<2 FiEMoMEERAE

2EEH ST LA-EERAKTIE. THAVVERRLETENHR SN, BIISRBICHZSIN-EEIER

RECFIA SN, REERICERSNTRESEX 6N5b, EEIE, FEOLDICHERLERE S



. BHOE,, BEE, BASCLECAHSTS, & HHE 60U AR (BB TH 5 75

WA~ EIER R DRI CEBOMEB 2 H 2 (A, 1991; )11, 1988 7% &), EHLIETIZIZ, £ DE

HOmEY Do/l SNDHAS, HAGRDEEIZ/NE (20 g~75 g) TRAp 0727280, L AENHEBRLTY

% (SeHME. 1958),

TAK VBRI, FROERLBRERO—2T, BEQHLBBOIMIIOEETL TS, FRBOHF
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(B) LIMDAEY - HRHE

R2FTHBELPORMULATBEOA NS T LADOERIE. 628~760 CaOmg/g Th o770 HNVI I LEED
WM, THTHETERS, B TEWVEERT, LIAHT, ANVY Y ARHERICERICETNIE, T4
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VI ANTERICEVTRE - LTI 2L b, SHOUEMED RRBREEOHENICH 5720,
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