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% # Fragilariophy ceae) & 4/ Bt J3IALEEMNH (Raphid pennate diatoms : IXED 241 & 1 2 vl Ba-
cillariophyceae) (28t A. Ff:, ARMEIL. WHRGES, MRRE TRINE WITRRE WRREIC
[

FHMHOLEIEIZoV TR, Vos & de Wolf (1993) £ 8% L4 5034 WHRECHT 3K T2 Lowe
(974) (Evy, SORTERE GRACERD. (PUER GPUKARD). IOHMER (kD IR+ 5. 272
RHEHIZ >V TR E Sl CEBRT L, 05 - AEA o ZilRIE (pH) - BRIZHT 5 MIERIZ 20T
bt BEIHE20%E Lo EEAMTIzow T, EREREARROMESFRRE RS S, £ Bl
A BURE A RS 2 HMT T 2 HE & LT, BERGROMBE RS 5. HRBHEORE S, )]
YRR GACERD (22w TR (1990), BRAEERHRIZ 2w -CIRONE - B4 (1991), BRI 2Tt
Asai & Watanabe (1995), #il (2005) ORNREMEEELT 5,

3 MR
HRERL, FLad. WL S HERURAE B4 2 Lo Bk RORBER RIS, =
BB, $50% LT ORIERBIE AL X2 v, BIEIRE, MRISTHEETHS, B
FizHi e i RSB e b~ 5,



MW LA SIE, RAMIZETT2IME, BEOIr L ERENS XS P08 ) KE BIFL RN

B R & 5 P

L AW T B SRACERORTEY OESRIE, A R AT

MG T AMAETER, pHASEYERE WASEEMA ST, ERHE. AR TR AT
O Encyonema latensH#40% & &, WAL EYED Amphora copulata. Gomphenema parvulum. Sl

L. BNl B BRI B R

AP 0 - B amy e Lo
E4 pH R’k TR SK-484
Centric Diatoms (485375 M)
Orthoseira meseara (Rabh,) O'Meara Oghind | ind ind RA 7
Ortpsaie spidencton (Etwent) Hkobayest . |Ogied Jind | Jed  QRA ]l L
Raphid Pennate Digtoms (¥ EEMTIH MM
Pennste Diatoms.
Srenovior lencooiohum (B, x Kuotz) LoneeBerialol | Oavimd Ly ST s
Bleaphid Pennate Diatoms (7R TR )
Amphora copuiata (Kuetz.) Schosman et RE M Archibald Oghind | akil Ind u 4
Cymboplecrs navicuiformis {Auerswald) Krammes Oghvind ind ind ou 1
Encyonema laiens (Krasske) D.G.Mann Oghind | ind rgh KT 42
Gomphonema parvuium (Kuelz.) Kuetzing Oghind | ind ind u 3
Navicula siesvicensis Grunow Oghind | akil ind T 1
Diactesmis contenta (Grun ex Van Heurck) D.G.Mann Oghind | alil ind RA, T 1
Digcesmis contenta var. biceps (Amott ex Grunow ) Hamilton Oghind | alil Ind RA. T 1
Luticota mutica (Kuetz.) D.GMann Oghind | akil ind RA, § 2t
Caloneis silicula (Ehr.) Clave Oghind | alil ind 1
Pinnuiaria borealis Envenberg Oghind | ind ind RA. U 4
Pirnutaria boreatis ver. trevicostata Hustedt Oghind | ind ind RA 2
Pinrutaria brebissoni (Kuetz.) Rabenhorst Oghind | ind ind u 1
Pinnusania spp. Oghunk | unk unk 2
T A A N (N
Hantzschia amphicxys (Ehe ] Grunow Ogheind | ind ind RA, U 10
JAropalocis globeniis (Ev) OMIee oo .. fOsmen Jad |l Ml .
oL b
Eunotia minor (Kuetz) Grunow Oghhob | ind ind 0T 3
ok~ Ak EW 1
FAER 110
1"

Aty
HR A 3 B Rt

EuhifkEH, E MokEH. . OghMeh: X —AUKEH, Oghhit RERIFIEIEH. Oghind RIBT R,

Ogh-hob: ISR, Oghunk: RIETHR
pHIAEAT F O T Sl

bl AP A Y, alil F7 0 M, ind:pH FESE, scbi FEHEE. achi: RS, unkipH THE

CRIMKIZH T 3 WS

I-bi: MUEACHEE, oh AR, ind RATESH, ph iTRAKR, rbl RRASH, unk: RATR

FRAMRARE
Kitp~ Tttt Al 1R IR, O-ARERHBER (%W, 1990)

SFEREE, U EREDER T RKIER (Asol and Watanabe, 1995

RIBEETE (RACA B RBIBHN, RERES. PB- @A 1991)
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ACYEHE T IR M1 35 L B D Eunotia minor’e 15 . BAETEBRTIE, BHETEO T EREEESRARE DLuricol
mutica B FI20% % G o, BRATERAR OHantzschin amphioxys, Orthoseira roeseana, Pianularia borealis
FEMI.

4 HEB

MHOR LA 61k, AERER & BN L AN A ToRI L EoT, MR LA E RS
i, VB RNRECHRTI 0L, BAMIZHETZLOEIIHTENS.

SO, MEFATTET B RRBITHEIRIE, AR L BRI o0 I L A SO R e i O B e B
BEZMIS L T SO, TG E TORIE 2k o THIR S WiENe L 2ht
S HRENFROERNIC LTRSS (RSB AERLTEh, #MEMYo—-AKTRb
WTWE (R, 20000, L#A55T, fHEOT—A0H0 A £ 20RO A & BRAHERR L 2¢
IZE LA RIS S L RFRIT v

S50, KEHEOLRICHT LM RS L, B0 B0 S EvikREAMIZORESTT DI
WARMEHA S LTE D, GEOMEA KNI LT DGR T H o 220 BARIC, KEHH
ORI EEOMHURI T IGRGRME L TRRMSRS S DIk LT, ik - il (1995) 12X
RS ARG EHRE (DAIpo) Wit R 2 ETI2E 45, oMz, KEO X SH—REATEA
B ( f-oligosaprobic) MBI SND GELIEA, 2005).

AE, REOWEESEM SR Ty 3, BBIREOMSE, Bl (GulEE). HHoGsED
SEVZoRF RS SIS R L 2, B 20 I e L TR SRl h K sl 2
B Y, RO RS TAT O RERRS VAR SN L #R GRL, LT, SRIOER
R OHILT 2 MEOFRIE, BRAOKECHo2 T LR RBL TV AIEESSS, KREELONE L
OB, TRECTICLIFOITED (LA b, 1966). 4 & BRI A DK A K
EFE ERDRO BN LA E TR 2RO TV S,

St BBIETR ML LTSHO LS kB0 itod 5 MM B%, Gl koo s x
LTHlAE RO TOAE DSOS HE 2 S CHRL AV EER L. 20 LT ENPHRLHEETH
WEOMHIzo% A EFREND,

EIlTE-O

EEY 1990, ok RIS RUGIRERIN B b VR AL OB LR, 12, 7388,

Asai, K. & Watanabe, T. 1995, Statistic Classification of Epilithic Diatom Species into Three Ecological Groups relating to
Organic Water Pollution (2) Saprophilous and saproxenous taxa. Disfom 10, 3547,

IOV » SO - WL 108, B EOBY EREEL M ESUAML. N EWBTRRE. 527600

SLINMESL, 2000, 52 BIMCEER A — WA — T B & DCERE,  FUSHOE - it 220l 10 - (L - 55 AR ()
THADBES WU AN MROF IS, 183191,

TREERK - SRR, 1991, BRRIEMROIELZ T & 0 L R~ OB IERT 28 6. 2345,

ARBIEA, 1988, HA BRI BE & G RIS RO SRR, 27, 120,

AR - PR - POUTES - WA - JRIPETL 2006, AHEAEERIGE 35 1 & BHNIEGM, 531p

Krammer, K. 1992. PINNULARIA.eine Monographie der europaischen TaxaBIBLIOTHECA DIATOMOLOGICA

BANDZ6 | CRAMER. 333p.
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Krammer, K. & Lange-Bertalot. H. 1986 Racilluriophycese I Ted : Naviculaceae In © Suesswasserflora van Mittelevopa,

Band2-1. Gustav Fischer Ver 876p.

Surirellaceae.

Krammer. K. & Lange-Bertalot. . 1988, Bacilariophyceae2 Teil © Epithemiae

Suesswasserflora von MiitteleuropaBand2 2 Gustay Fischer Verlag.  536p.
Krammer. K. & Lange-Bertalot. H. 199la. Bacillariophyceaed. Ted : Centrales, Fragilariaceae. Eunotiaceae. In :

scher Verag, 230p.

Suesswasserflora von Mitteleuropa Band2 3 Gust
Krammer, K. & Lange-Bertalot, H. 1991b, Bacileriophyeeaed Ted ' Achnanthaceae. Knitsche Ergaenzungen zu Navicuia

y i, In © Stesswa a von Mitteles 24, Gustav Fischer Verlag, 248p.

(Lineolatae) und G

equirements and pollution Tolerance of Fresh-avater Diatoms. 34p,

Lowe, RL. 1 Environmental

In Environmental Monitoring Ser EPA Report 670 {065, Nat. Environmental Res. Center Office of

Res, Develop, US. Environ, Protect. Agency, Cincinati
795, 368,

HULE, 1996 <WFRE/ — F>NICHED [RE) OREK -HARTFOME L E LT - kR

Round, F. E. Crawford, R M. & Mann, D. G190, 7he distoms Biokgy & morphology of the genera. TA7p, Cambridge

University Press, Cambridge.
Vos. P.C. & H.de Wolf. 1993, Diatoms as a tool for recanstructing sedimentary environments in coastal wetlands:

269/270, 285296,

methodological aspects. Hydmbidogi
PEDA - IR KRS - LR - RN T, 2005, BAOER
WU, 2000, 0-1-3-2- (5) BHEC: WRLAEGORRRE—RED S RITORITE L T—, LHFRS

iR 23, 4950

1 1AM, 666,

e

1. Orthoseira roeseana (Rabh.) O'Meara (KE : SK-484)
2. Encyonema latens (Krasske) D.G.Mann (k= ; SK-484)
3. Hantzschia amphioxys (Ehren.) Grunow (k¥ : SK-484)
4. Pinnularia borealis Efrenberg (K% | SK-484)

5. Eunotia minor (Kuetz.) Grunow (K% : SK-484)

6. Luticola mutica (Kuetz.) D.G.Mann (K% : SK-484)

AR

1 Witk ORRLG
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I SR ERE () RERFsEM 81 o747

[F {1

KO, BRSO DM (HELARI). BN E MBI E R o oo 2 LSt b
T A, SEOBMERTE. Ko | KEERO 3K LD, HHEHUEL (62 26 PRIFT (10
i) TR L, BEATERGRE, WOTERRRE, WL AR LI MONHE Ak
O, MOCLR LR FUNRE. PoMmIG. EMmE. RS MR ER LRG, RG. %
Wi EOHA R ST TORYFE (RS h TV,

AWETIE, 3EOMEREL D ML LA GARHRE (6 1) L¥2ons LMREz LT, BhEE
AL LMEECHLTH S BEWOMBALMEL. Mo W RN 2 REURUE ) 28R 2 el
2.

1 B
R 3 EMBFSI6TOP R IR A S BN IRB TR L2 RN (6 i) &
EZONL LN SIS LR L A (No2T L3N Tha,

2 Al
WFHM50ce (5165g) FAKICEL, NESmmOBENL TR 5, WAHOMBERENZY v—112
oy TR AR MY OIS L, RIS i 2 B0 BAL B 2 & 2 i+ 5
B, UL RARGE F BT A, BUERASL DU (1994), dnlidas (20000 % & ox e
L A L, MEE RS, RIEH I, Al FORo S EAES 2 hE BN L e T 5.
ATT (ORI - BEH (HOlmrem) - B0CH CREEUER) o 3 6 oM & 8l L, SR RH #let
L. 2O o B YD, d, WREOBE L 25 Wl Y ToAREROFRS C v T
Fida- OV (1982), Richterfl (2006) & B (245, 4, #E 0 AN RSO &I OFFBUZ 2V TIE H1991)
EEELTD,
ST OTEE EBACH QFRICAR, HRIET0%RIEOT ¥ 2 — Vil & DR S .
FIFRHEIITOT 4805 MEEMME 0 i &R, BT 5.

3w 2. [ AT RS

ROA 2 12T WK L RIEH ORI
fofiz, RRoOBE 80, L ESR R,
b ki (366g) (i, ¥ 3-6mm, {153 mm
REEORKIMED LA SRR S,

B | ik, @l oRET EEEA0y T ¥

(Aratia efata (Miq) Seemann: ¥ 2 ¥F 5 5 / %
W) oNE (AR ERS R RREE, RS
18mm, #ELSmmEIEO M P4 4 . WL (IR T AT S B, T R MR DRl
Ak, Kiiz¥sad,

— 5 —



BAEH L, 2PUISHREB O Y (Torreya nucifera Sieb. et Zuce.: A FARAYR) (FESNE, W
SERAR, TR PG O AT S B L AW B S & OB AL R e,
Rt O M 85 WH BB e AT, mH RO, RGN S AR RS 5 h
o POHERGL RO ATHM S L. BOHBREAL,  1-103005,

4 B%

LR & AT S LR X D RRINE R BEA ., 2 WAt YIS SR AR L
G AT, AHIERO TRET, 0 - BATHCEAACHRE T2, RBIVATE, ShiTic
ASPUGREE (0725 Lili) OFERHNC AR R MO ER LR EH 2. 8985 TN 5t
e toEARGS LTS HREEORIZ A v AR S Wy h S (TR EASZ, 1983, 1984 1 ¢
02— e BASH 2005). R LIBRLOMBETH D, HERTHRIND S T TREI
DR PTG LTl EAE ST A, KRB MR LR TH Y. R
AXDERL TV A EAHESNS.

—h. MEIERy T 2 FMES R 7 RIS ERP I e il L ki et s
LEERATHLI LpG, BECEFLTOLbOIhET L BbG, L L, IERRGEEA 2860
AWEEBRINL, RELTORVBDEERESSvEvo TR, B ML TIRRLMIEL &R L
THERAHPRELZLEGIBROHS UK 1992). SHBINSNA 7/ F0#I2. RIELTw&wD
Lt BWAMEET S ARE S TRALARAOLOTS 2ol iEtEA S D . RFHRIRU R ORI R,
Fieth SR FEEOBEEY, WRIZHETS 2 LA 8Ens,

7, Gk (366g) PIZERBEBSKL K3 3-6mm, FLS-3mmEO R KO LR K
Tiddew. BRFATIBERTE LV, IHFLSHODNOR L FE ShAmREIREA 515 15
MU (6 iR ) @B SR A SR LA RS

EllIE

HRZ 1991, FARREAM BRGSO T A TR BT,

TNIEEHE, 1964, KOS H AT T 5 SO £ | MR FIT B &, 328p.

WRNET R 2. 1983, KBA TRAMAEBAIREIT SR TRBANINE L [RB O L] B328 1113

VRN EF B A 1984, KB THESI ML R IGRIETY - R RIUGEMRILE TR - - SRR LRI - L
R -] TR oLl a8l 4243

R - SRZOAS - R 2000, FAHUDELF R ICAE MRS, 6120,

AR A= RRGRE 2005, MTERERE CLRALAR N TIONGREE (W27 @) TO8) Dabeibie. ax—
RRAH R MM W2, O Ll R R A R S B A D Bl XL - AN - RN,
337377,

Richter HG. Grosser D. Heinz L and Gasson PE. (8, 2006, SRBH oMM IAWAIZ L 2 RFRIRMMIEE ) 2 F
g Bk W WE - RS M= @M A i BEL (HORERRENE), WL T0p. [Richter HG. Grosser D.
Heinz L and Gasson P.E (20000 LA WA List of Microscopic Festures for Softwood Identification)].

K e DHIC Bk 1982, BUKHEEERE 176p

R 1902 HICHBOREM. HASEEY v—+ AN, 2-14



1 mm Smm 2mm
I I S
(1) (2) (3,4)

1. 5/ %# (ISY-3X SI67 ; No.27+8H) 2. +% (ISY-3E SI-67 : No.27+2R)
3. t# (SY-3E SI-67 : No.271#EA) 4. t# (SY-3E 8167 : No271%M)

ERR2 ik - Lk
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I Rt (VXD HEE b o B il

121N
SRR AN RO BR25 ~ 28mO R RISV L, SRR CER I A S TR O SRR,
TRl ok & 2 6N KEOBARME, FRbFol RS mil ShTus,
AHEGCLE, BRI (7 MRS ORISTH BB A S L LB oMM A KR S

1 R
EHL BISTHERM D Sl L2 BAEH 3 20 (Nod19. 132, 136) THa.

2 oFkik
RACH & FIREN, Sk, AT (W) - BEH (ROMWT) - SCH (R o 3 197 o o Sl % 1
ML, dCfRMRGS S UOE AR TR I TARMEBE T I L. S ORFBe SRR L BT
HEARBR T O O AR AR 7 — 7 < — 2 LB THEZ WEYT S, 28, AHHEROBE - %
BWcow T, Ky - (R0 (1982) 35X 0Wheelerfll (1998) £ B#1+ 5. T4 HOEROAHEK
onTIE, W (1991) R0 (1995, 1996, 1997, 1998, 1999) #BE(ZT 5.

3 W

BifRRERR 21R T BAEH % 3. BHRREER

i STHERERMOIFIRT 4 i w5 wiom B [T

e B »- No119 | @8 WiTH |3+ K7 hHLER
SRR S L MAREERY |y oaeen [Noie [wEn WiTH |IFoRPAACER
zicT, Ne.d36 [HWI-+— [WEEW |IFSRTHHER

s a+FBT A AL MR (Quercus subgen. Cyclobalanopsis) 7+ #
BOHALEET. AFRENEIE ol ~ I < BT T RIDE, BT O i A S GEEF R RLE AL,
BILI AR AR S, BOMMERE R, B 1~ 1sElEob ok, METHERE RO R,

4 B

SISTH IR B, JEMSAIm, MRSAOMO L HE RL, RPN SR T, RILHEL
BRSNS R R L, SR, S0 2 pIoEANYSE (MEL TV A,
A612, BYLH LSO RABFHIRPLTWAI L, Kl THRITO RV L, AAMIZHRL
PR SRBWL EMASTHEE CRIEH ERERAO SN L Z L %5, (ERORES#IZRDEE
L. S2sii S L Ch SR SAAREEREER 605, 3 AOBMIE, Nol192HER il
DRRWHED, Nold2AHE, Nol3eA iAol L Tuva, T35, Nold2itBmA 2 LiH T
HoH. BIRGTEETLE 3ADRIEHE. ERMEEELCHETL EEIODLN, MR ST
HABE LG, BESORMEANTHE, hSOBEHE, £TTA# S ERICE S

TR VIR, BRI AT DAL T D, AN R TR R TS (F
I 1996). SRIOM A S, WIEOE 7 HH WK A EHHEN SR L TR TRESS S, 458
BRTE, DN RA LR B0 LR ORAERES S Ik LRI T A 7 > iR,
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Aroy, rR¥WHAMRINTHD, FHOHELSWENNYTHS. £ FBH TR, HROKEEH
THBRABHEHA. TAH LK LR RN T 2 Y R ST wd. Sheo
G, RMERT BRI SR R O RH A A LT S AR SR,

AT, 7 RO BAERN S ML L RN oWl sz LaidE s hTug
Vo =l 6 IHRUOVERIE, RA RS L O AY (MRE) SEMRE CRAN) THTShTE
D, v 2 AFMCEESRTOS (50 7 - = RAAH, 1996, 1997 2R, 2008). 375,
T WOMIRT, KBREDSGHEENIZLPELDY,. KLHBRE (TN TR 7 R AORATERN
MoEBHEMIC 7 AFH, 2+ 20, TAHYVER A¥IM, L7 0YSAHESIATEY, AGlELNE
AL S MR AR ST VD (/0 7 = Bl 1998, 1999). S hb R
b, RMRLTHE, RRTERL S RET 2T AN LMK, A20¥ AR, SRHEET
HE XXM, IFIEWHRAERL, TR LERMEHCPNLTOAZ L2 RS IS,

B4 8
# ORI=. 1991 HRRAH BRGSO ROD AR TR,
SEN M 1996 AROKEH MRLENEIHY. 612p.
R0 Rk 1995, AAREUA MM OMMNPACET AHEER - FOM, 31 ORA PRI, 81181
R0 B 199, AL RBH OMAERCRIAMEIE « FT8f, 32, SURAEA RIHEIRER 66176,
Ol Bk 1997, HARSUESBEORSERRE RMEE - SR, 33, SRR BRI, 83201,
N0 FRX 1998, HARLL REH ORNENREN AHBFE - ¥R, L ROBAGAR R, 30166,
AN Rk 1999 AR SEHORNENRERY AHBFE - ¥R, 35, SRR RERRATR, 47.216,
FFH ORET 2008, FWEAMER ERCH OBME, TR AR 2 [ R0 T X P IR MR
Fab ) THMULRTI B fEerMaenli] M2oct. SRS, 327228
P8 b= o Bk, 1996, WMGREE - fT AR EORALH  BAEH FRREHE 2w T TR AR LI
1 R AR B (IV) WMGEE i ATHANRE | T3CSRULEGH I M iy W06t Schblta
TR, 261-264.
A50 4e Ar—e  HEE, 1997, BSSHERSBEIN L REALH BN TR L HORE T R ST 6 M Y O
WEEE bl TSRO W] IITI, M, 11112
PN = BB, 1998, K TARRBEA Sk LAz BAEH O B T4 0 5 I P 0L (R
B R LA 1), TSR BT E AN AS10%, RGLET ML 394398,
2802 A= o Bl R, 1999, LR A S 0k L AR BB TRl 18O Ml 0 S P L RS TL B E LY
W AR TAAEE 2], [RMEWET M E LM AN ] WI524,  KMILECTHE. 619621
Bl R B BUE, 1982 BIBUAHHLELMEERIE. 176p.
Wheeler EA, Bass P, and Gasson PE (8, 1998, KRWHOMP IAWALLL S LFHRUAGFE"Y 2 MK B -
B W R O (AR, L
Microscopic Features for Hardvwood Identification.

122p. [Wheeler EA. Bass P, and Gasson PLE (1989) JAWA List of
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