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RWHEIES SRR DE DML MG BRI O R & LR L C MM I s BT T 3 B0 (Tioz,
V. MnO, Mg0, Zr0 % E)ZMUHEL RIS T iR, 15 & S ISR A & iU S MR I A s e,
LnL ol HRHOLFRIFET->Tokuid, BEE - HREEOLTRONET 52 L EHETHE.
& EBRNROTEEANG LS CBHR 25, RADWERZRTLTEE Y,

SIM-6 : HeEh?E

(1) PIRURE : i8S RO HMET 358 O/MEN THD. Pl FRAROMRGT, bl @Bk
EALIR S, M AEAHEET, PAORALKEL TV S, MOROARMEIET, Rk RbEakT
b5,

(2) WIRARLER : Photod D~@IZR T, REROSABRBE 7 ARALRL Ea—sF 1 F ORTHEL W
s, PRENNEORSTSHS,

ELRPIC L P L TV, @i 3% 1 FATHAL SHBELAL 2 oot 7 =
FA T ELIC BAEAFIC FesC) AL 3. ER@RMfeis LA FREES,
WSO 7 254 FOWERSEGERL GRS, SOBRETHE7 274 FORHRREHOTVS,

(3) By h—AWGBIE : SRNES MBRAOBESNEL &, @HEWIE 773Hy, T73Hy, 777THv TH- 2,
EHCHETHD. PARAERLEA—F A FOBBERLIEEINS,

(4) fESEHIRATDT : Table2 IR ¥, 485 (Towl Fe) (£30.73% ST, @B (Meallic Fe) 0.09%, St
WM (Fe0) 35.21%, ARLH 28 (Fe202) 4.68%OMGTH -2, ERENES (SI02 + AZ03 + Ca0 + MO
+ K20 + Naz0) ©WEh45.22% LRI <. SOEERT (CaO + Mg0) & 6.76% L $1s,

FECMBERNOPEChETS, ZMEF Yy (Tio2) 127.08%, <+ 74 (V) 400.28%, ML #y
(MnO) {2 048% LB THaR, LIhb /254 Rl (SIM4) LEFASOSHRTE-1. E51MI
< 0.01 LiEWCH S, WM (S) 120.03%. TEELIR (P205) M035%LETHHTHS,

bLEORS - CREMRONED S, MEMUDRENTONEN (BRMMTY) CaMIhs, EHEL 7 SIM-S5 i
ROMRCIL LR R T SRR N3,

SIM-T C RN ()
(1) PR : GBIl RO RT L 2, 2608 DR CH D, Ll P4k Jaiic. Bt A il T
b3, FOROERMIMEGTH S, REZEEIGEAREEE DTS, 2200 RRESSUNET 3, Pk
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LRBHT, ATPERERULTVS,

(2) WRWHM : Photod D~Bicid, RFNEEMBHMLIAEREFL En—v+ 4 bOBNE: N E
N3, FHICEKERREE7 71 T3 A PRGN I ARG MET 3, BPRNRTEOMETHS,

RTINS DRI TS, ORREORAT, 3%T A SATRELARRMERLE, ELIE72T4
FBOBBRTS 5,

(3) ©oh—AREE - SRNOS MMM 2 ME L 2. WK 780Hy, 806HY, 81THY TH- 1,
SHRCENTHY, YNERERA LA~z +4 FORNEEEES RS,

EnERERRREROEEEIEL 2. BRI 575Hv, 598Hv, 647Hv. 660Hv, 660HY THof, 774 ¥ 7
4 b REMEH (600~ T00HY) ©FRE R THARKR LS ENSFROMANLE VALY,

(4) LM b Table2 124, 4BS (Total Pe)38.42%i 8 L T, R (Metallic Fe) 0.09%, B{E3 | 8 (FeO)
36.64%, BELT 28 (FezO3) 14.08%08IG TH %, WM (Si0z + Alz03 + Ca0 + MgO + K20 + Naz0)
i 30.10%T. C9) BHIIHERS (CaO + Mg0) 124.02%TH 2, HBEHOBRIZhET 3 8L+ ¥ > (TIOZ)
10.18%, oA (V) 0.39%, Bty (MnO) #00.52% % SilTHo7, £4H (Cu) 12< 0.01%, &
M (S) DOIBELEMTHDH, HRHEE (P205) 2 0.40%LHHTH %,

LRI A N AMERS (TiO2, V. Mn0) H#raas BNTRTOREY (BRI comThs,

SIM-B : i (&)

(1)AIRME:A3g L O CAROIIEINTH 5, PHEOMT R L 2, ABPrio 8B o TEEAGHE .,
Kifiic it NG ORI LA L. BECESHHRAOE LY, #icREORERTS ), Skl i
EENS. EHARERORO M (0) THEL, HECERBRRTT 3,

(2) = 7ol : Photo.5 IZRT, FFEE (FRE D) oo, HFRENLTW2, L LERGOKE
WIERERT, REGORMEAMEND, ELRBCR, FPREORBBEN 3 M LAELTVE,

(3) WiRMHIER : Photo.5 E~BIcFT, DOLMSNE T, EFRASMBERY VXA C2APRET S, B

BHNEOMHTHE,
FLAOEME LU, BEGEREL 3% 1 L THALZHRERL T3, DREdiSs—74 boibirm
(C:0.77%). D=2 4 FEHICHHRE 2 > % A4 P 2 B HHER (C: > 0.77%) £ R¥ 3, ¥RGREE
BATHZH, P DBRTHROREIAFL TS, E6ICAFSS b (Steadite: Fe-FeaC-FeaP) PREALR (FeS)
R EETH (P). WM (8) oBEERE R,

DRAHANCEE L AR FORARTES, FHORELRNERNEMBE (Pyrile : FeS2), MOS MR
MK [Apatite © Cas(PO4(OH,F.CY) EMEEENZ,

A B CHEE A, (HEFS ECRRR TORWRE. PohFRRrERTORRICR L T2 EPMA BT
DHRTHAT S,

(4) Ewh—ANHEE : REKEO@2MELAML 2. Photo.5 DT EIBIKTOMEERIL 251 Hy, 261HY
Tt £7:Photos DOBILITHRE T DML 200Hv, 204Hy Thot, RREH RGBS BIELEN
WEINL, ThFRARCAG->LMTHE,

& GRS AR OB S05HY, 677Hv, T49Hv, 759Hv TH-7%, MMT L ICHERIAS Lo,
FTATHE - LHEDRRTREL. F7 VBB (/354 FEIAKAERADERE) HoTAHAERLE
A=y FOEHEETREL TLAMERSIFLGNRE,

(5) EPMA M1 : Photo.6 DIZTERHO KHR 7@ (COMP) &, 6 0 5ER t% f 1 §h o0 38 ik 27 b7 fifl 12
57.3% Fe0-30.0% TIOz-8.3% Al203-3.3% MgO-2.7% V203 TH - %, 7 AKX A LA (Ulvdspinel : 2Fe0-TiO2)
&a—2 44 b (Hercynile:FeOrAl2O3) £ELMRS L T2RMAETHS (E5), fbic Mg,V & ¥ - RERERT 2,
T ORKEQHRMOERIITHIL 53,1% FeO-12,0% MgO-1.2% Ca0-1.2% MnO-34.2% 5i02 TH- #. A AL
(Fayalite : 2Fe0-8i02) L¥ EAA 5 AT (Forsterite : 2MgO-SI02) Wk L WIS 5 (1E6), ki Ca, Mn
EMBERT 5, $2 80N 7 AT S O R ITEIL 44.5% Si02-16.0% Al203-11.9% Ca0-2.4% K20-19.2% FeO-
2.6%Ti0z TH-ot.
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Photo.6 Dic 12 (4 BH RO KHE F# (COMP) £4¥, | 52041 ORESMIBRORA R, HEXAM
ERBEANMEZ L (Ca). 18 (P) EMHHS 0. @RI | 41 51.6% Ca0-40.7% P205. 4 12 51.3% CaO-
41.4% P205 TH o2,k HIZEEN (Apatile : Cas(POAROHECY) KHES 0D, 2 0RGaREML, X
fCiREN (5) SEEYSHD, BRI 82.9% Fe0-37.9%S Thotz, NI (Pyrite : FeS2) EHiSEEND,
243 OBRRTORGEI . TEXRRERS L (Fe), #% ¥ (Ti) KRGS Y, E i biilliL 87.6% FeO-
6.2Ti02-2.2% A203-1.4% MpO THo7:. SOPRETRF IV 2EBLTED, F2 EBREHNZAS,

Photo.6(Diz 2B EREO EHMR T8 (COMP) £77 7. 12 DRARITN (582 SHE X BEUCIRIRM (S) s isa*H 0
SR B IL 87.1% FeO-37.1% 8 Th~ ., Witik (FeS) MiESA S, 7 13 OMEMRDIRERAEN S (P)
s ae b EES TR |128% FeO-18.7% P20s THote, AT 4 b (Steadite: Fe-TeaC-FesP) I 23,

BLEORMBEORSE. STHEEERORBAED 6. 77 » IHROWOGREMML TCTE AR (NRBNR
i) camsng,

TR0 R MmO, 5. HFtHI Bl ATE HOMTH- 1 L WSS, B
KRBT (P), WM (5) oBWIAXSHES,. REFECRIENBCHLOERWL T LOTREY, &EY
FERHC {8 L ABRET (F ¥ LB RS - BREDEZEE ATV RS, BRhol, @kepRkERTs
Bt LB SNT,

SIM-9 : BEREERE

(1) MRS : ARFOFPSOREEN £ v LEFORERGROMESET M IR TH5, LFH
R Ak R T, Wl 2 BARATHS, HoaRERENAT. RilRLSEA TV, LRl lem BT®
WO RRIGNMAEL, FRIRENGERBERT S, ELMfioWliadsk(, BEENTSS,

(2) WmEMELR : Photo.7 D~@iw . MB LTMICR, AORRESET 2P FOSRAHT 5, @RS
DEATHS, THEHLT, TEBCEYAS L FAELA VEBIAT, BBl AHRENASABROTLERE
FAEa—rA P OEBE, & LCRKERIER7 74 ¥ 24 PRHT 3. D2EOEATSS,

(3) Eyh— AWML : 6 ORNRRROBINIE 468Hy, 480Hv, 536HY THo 7o, 221 FEBT, —8
235 A FHRIEL T A TIRESE DN,

FhRENGE MBRROBEHILE T50HY, T70Hy, BOZHy THo%, SEERTHD, PAXAERLE~—
YA OEGERCRES NS,

H¥H LM (SIM5) LR BRERORT ¥ Mk (Ulvospinel:2Fe0-TiO2) i, YA %4 b (FeO)
AWML TH D, WP £ 7 MG TR L oD,

EHTRECEY 29 4 FA4EEA ERLET, ORBRUNTICA L N ARIER (YLEACRA - 7747
A F) 2REFLZEps, HEFOUEENEL, LoLSEONMET, BEHFERL TouduloBEHE
THY. DRBNE - MRS ORELREL TE IR,

SIM-10 : #ipgE

(1) PIRGEE : 2.7cm L PR @TORBFEOFPRREERE LR SN D, LT & 00 | i ko2t
53, BOOMEENGOERT S, HERET | Soem MROABIEAGEET S, 24T —BREADIR L
B#LTes, BRPAORAIMET 520, RECRETRRES S5,

(2) WHmMELR : Photo.7 @~BIzRT, BlLAEFMOESMBEMTLEACRL, EKOARREMR7 7 1Y
74 PO 3. BREMYOLETHS,

EI RN MM ERNTEL TV S, GEIREOBAT, 3% 1 F L TRAL ZHBMERT, EEA ERE
ATV 234 FIMEOHKRCH 52,

(3) Ewh—XNTHHEN : fXRGaSAHMLOMMERL 720Hy, 788Hy, 802Hv THh-k, SHCENTHY,
PARAE R =t A FOBBELRESLS,

(4) {LPHEAHT : Table2 iR, 25 (Total Fe) 41.08%icK LT, @Mk (Metallic Fe) 0.05%. RE |
% (FeO) 40.52%, RHEM 28 (Fe200) 13.63%0OMATH >, MRS (Si02 + A0 + Ca0 + MgO + K20
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+MNaz0) K21L.77%T, S0 LEMERST (Ca0 + Mg0) RATI%TH 3, EL-ECHREHOBRICHET S
TRHLF Y v (TiO2) (213.93%, #3F2 04 (V) #50.78%. L= # > (MnO) b 055%LMMTH-7, 1
M (Cu) i< 0.01%, Bl (S) 20.02%LIKHTHZH, FHEHE (P205) 12 0.30%LPOWHTHS,

LR s RERT (TI0z, V, MnO) OFEHAFRETSH Y. MNTETOERS (BRNNTY)
IgmEns.,

SIM-11 : P3P

(1) AR PR R R 5. 2 {AET 103 RoPANOBNTHE, MOROBRZEKRETHSA,
FEN LR TR EQOEBAET S, FRCEhRIMATE D, REEAMIET S, TR PREIRHL
Tus, ELHREKRIRO M (D) THEY S 0. AR REITFET 3 itk L ¥ Lo 3,

(2) MMEEE : Photo.8 (D~@I T, SHaAHO RIRIET . ML Gk L SR BET 5050 2L ¥
BB EERI Lo,

FUOEEMBEBRIARZECRLE 274724 POBEBHLENEND, ELAOHRRERILIFTL
(Hmenite : FeO-Ti02). MEAATORMAT7 7 4 T34 FARHT S, LPHATTEL L LBRENYOLTT
&35 GET).

(3) ¥ — AR : e OERNESRBAROIESLNEL &, BRI 636Hy, 756Hv, T91Hv TH-
o, B2ZARTAEAERAL LTRSPEANTH Y, ~—> 74 b LOBREOTEEI B LHL G0 S,

HEOESEE,S, SRANETRTOREY @MY cREZLD,

SIM-12 : FRRS &%

(1) AIBNRE : i FREBROGHANTSH S, RRANCHNCERIZ (. BETBoREEENS,
WA 0 & ST 5, M 2N AR DI LRRE X CEROBIRETIRET S,

(2) =20l PhowBDERT, Wik SROBHENTIMEE 0L, WRLEK0.6mm BT, Af-K
M EAZLWTE LD EMREL TV D, ERERC OARYS VAR SR, BELENTHE RoNE,

BAH LM 2. N SRR S 0k, ISP ARA E R (Ulvispinel : 2Fe0-TiO2), {43+
4 b {limenite : FeO-TiO2), ¥a—F7FA—44 b (Pseudobrookite : Fez03-TiO2) # ¥ D@k F ¥ » RE#ARH
LTED, wihbWNSLEBES LS,

S 6 FhONR, FEBOMOEIETRETS S, WBCEWRERONISIIS L DhiEw,

(3) Wit - Pholo.8 ®EAT. DitMNFRIOWATHS, OQHRERA L+ b, RECITRE
M a—F7 =54 FHhiHT 5, Wl FCED RN ORETHD,

BOEMIBBRT. GMZBEREOKATHS, BRI RMNRELTED. ATANREAUKENE,

(5) (G AT Table2 i ¥, 4WkSr (Total Fe) 12 43.94% T, &Mk (Metallic Fe) 27 0.12%, R{ES 1 # (FeO)
15.38%, LM 28 (Fez03) 46.56%OWETH -7, BREFLEMEH ., BLBNORIZEBL ML VLS,
TR T-OHE AT 02 Wb F ¥~ (TiO2) 12 4.75%, /¢ 297 A (V) 0.20%. Bk 7 > 4 (MnO) 41 0.33%
TH-f, £ (Cu) < 0.01%. 80 (5) L 0.01%E EMTH 50, TR (P205) 120.29% L PPRADTHS,

BEOETEORR. STHCHE (MMPReal). WM. BEsK (005 %2 (@0 S
SRIEMANRTHE C LAWGhic ko, AR, BrikHE, BEMA ko ARGIBGRBR A S kLS,
HRTIRE R b AR I E R R S RE,

SIM-13 : ik

(1) WY : Photo.9 DDLRY, DRBETIHWTHE, MWL - &+ 7 v REIEETHE. /A
HORIE, AMERO&F ¥ Bl SRMEEITNE b b, FEASEAAR L WMOLRT L AMEL TwE,

QIR L SRR L T, BEAMENCHA, BEE, AN, BENESORERYIEEE 0T,
THe OERRBORID 5. SRR KNS ENOBRO IR L BLo0D,

(2) =7 OHlK: Photo. 0 @R, KHMRET TR, Kk RMT 20ME ETANC 25, ZokHRBw -
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BE Y PRIEAREG, & DELEST 5EW - HEEWIRKOERT S,

FHR A (SIMA12) SRRED, MEERIc BRSO A NEO B I BB TN A, BERPNCEASLED
BHBL>TOAEVERLGNT,

(3) WML : Photo.9 @~Tic R+, @HBXERE L M S W IPRETFORKTS S, LELEAKE. &
WARNEO KR (Pynite : FeS2) 20ET 5,

FREORETROMBUREH 47 7 ¥ REOFKTSH 5. MEHEAKRF 7> (IImenite : FeO-TiOz) 2
MEshs,

(4) {ERERTH © Table2 13T, £84 (Towl Fe) 56.07% LT, &Mk (Metallic Fe) 0.04%, ML 1
#% (FeO) 26.30%. REEM 2 8k (Fe203) BOBB%DWATH 7,

MRS (Si02 + AlzO3 + CaO + MgO + K20 + Na20) 12.30% T, 2 ) SHUEER S (CaO + MgO) ik 3.26%
THof, SHEECBRPOBRE (347 RE) UAOWETHEEML @IV,

B (BF ¥ CBE) SXENLS LSS > (TIO2) 28.34%.5F ¥ 9 4 (V) 0.31%. 8L+ > #> (MnO)
0ACRLIHTH-H, TR (Cu) X< 0.01%. M (S)0.01% & IE6T. MR (P205) b 0.12% L EHTH -
N

HFPHF ¥ (TIO2) BEHEAWC, 772274 (MRO) SHELPPLRHTH), NLEERORTF ¥ B
MR EnG,

EbBLAEI L, SRFADCERAPEREGEENT, BRI CHASNE LD TREVLEANENS, LHLY
F3 %A FRAM (SIM4) L. #&7 (Towl Fe) P&+ »BEENORERS (TiO2. V. MnO) OW&AGEML
T, SEBRL TN ENBEHOBROREEMT I LD EBZ60E,

SIM-14 : Sk

(1) PR : 16g DRTFThROREBLAROME TS5, LR FRGoBEERc# BbnTes, R
BARAROS DHRMET, BHerEy, EARRRERTMO H (O) CRIENS ), PRSI R L el
BENHLOLHMMS NG,

(2) WIRGRER : Pholo.10 D~Dicai ¥, MIROROROMEE {72, KRESACRLERIAVBATE
S, OHESCPFHETESS. OO FROBEEIEOMUMTH S, TRINC - TEEITRICEATHY.
ERMORILY = Wl s 3, RERKTTE, fMBERESE L,

ELRE AN LR P MBS L TvD, @OREOIATES. KU TV BB T, KEh2
KMCEBRL LD LTSNS,

FHIHFFRICIL, RKDERFRICEUARMEEC L CHPANRA TS (DETHEARE), @R
DRATH D, BAREEKE LRGN A A 2F 1 b, BRI 2 — F T A — A1 PGS 2 X
TPl 5. BRTFCEL ADPBRREEFOMETHS.

@DARBEROEKRTES, HEOKGRELBERT, —— 7 FEAROMBIREL TV,

MEOMBEDRM, HFFERRNIZ G S RBEN LR ND. EAREOEHER, G, KT TR
WEARShS LG, WHTOPBRRNMTOhAZ L RTRYLVAS,

SIM-15 = Kt

(1) EURR: 247 v 5 R R 5 AUE. T TN O MILM DMBCT. 20 IR LN L T3,
ERLTRLDBIT, SIM-15-3~ 5 @i s En s,

(2) PERINGE : Tabled =i ¥, MM SHLT 34N, MM LRSOEEEZY T, MERE (FC) 248
§ ST & T, PEERHK (F.O TR E AT R T BIUGIR 85% 4T H % b 37.66% M -7,
ERESE ZNL FANERTH S £ S A0 24.98% L &, MR G 4.465cal/p LIEMT &> 2, AL 7000 cal/g Al
MARTIZETTHS (EB), LBMETG ITITHLNMTHS. ¥ 5L RUNTERBPIBTT 3 L BESE
RiEFAMED I L, W (S) 12001 LIEMTH A, KPS (P) 120.130% EMiTH -4,
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4. Fra>

TFHIERBRV 25 o U2 e MR & o T L 2R, AT 2 e L 2R R R o T
ity (=Maiiaam obh, mEMEEyLNETE S boRmRIhkdrark,
oSG, FMEXA TR E T hE, IR BB AEE L R TTIETE S TG L R
Hh%, LEARSROFRRDTOE) THS,

(1) HMEEJNEL AFR (SIM3) CuBREMYS, A0 (SIM2) RRREFrEEL B0, ik
WA sh A RREOFHER bR E NS,

WK 1120~ 1130CE, HEFH L LCREFCRXEOBEVERTH -4, o BEROMV IR E 7L
Fth, #7AHROBPREZTT, K0uRlit Lo TRENELL RS,

$ARENRAEOECHR LSRR E NS LTt BEHL L ToRMIMIlEh s, REL, BESSORRo
HHREMLVLO LML, EELERC L EOBERLEESINE,

€2) MERB (SIM-13) &F 22 (TiO2), v 7394 (MgO) DMEHIMRT N3 LY, KEERDD
BOWRETRLTOS, $RPRETCRMENSE( BRFRCBAZAE boTrEB RS, LT
7394 FRiBY SIMA) SERHEIENLTE ). BEEROBRS I SEV I T .

HEEHAND (SIM-12) 121k, FROBEETHEREIOTHEY, ZohcRnpRiEEsATEY, WK
FOMUTHEShELDLBRONE,

(3) HEED 5 5 48 (SIM6, 7. 10, 11) (2965 - LPRROHRD 5. BRNNELEESND, PO F
Fv (T02), v# %294 (MpO) OHKMFAHHEE R, JUHEROBIEMRERCRLTUR S LA,
Lot EREER FOBEESHRE SO RIGEOI LR (£9-10) &, DR G HE LMoL
WA 5 - E MR E 0 (Figd),

—Ji, MHHE 2 (SIMS, 9) 2, WY R F A b (FeO) HHRHL TV S0, PREREITY - BRI Rl
HOEESREAMTES.

Lo LIRATE (SIM-12) 2 AAHMRIZ S L 2 LB o iR, o NEgs 2 ERNNIC ) AmoART,
MR (RS R 2 2 s, MRS 2 oI TRAERA IO QTR TS L B2
5h3,

C4) WA (&) (SIM-8) 2, BssEATwad, REHkORY L ERSNE, RRATEOMYRR, S,
KINERMONT 7 BRE ML T ikl (NMBLRRY) tHEsns,

M RROEA R (C:08~ 15%) MTH 0, FEFMIEETH (P), Mt (5) oRWr@Eshr, ch
BECHBEEOBRE TH ORI AREEY BRG, Mt cEETI 0L EAo0E,

(i)
(1) g W RIE - BRI THRERBERIC T S Ca, Mg, P ofi - R7T-Mc B SAMKOW Y - Tk
Dk - TORML LM - 79 —7 AW 5 MARNIERLARERTH () DEMMle ek leEe Tk
O - 2oLt -, 74—F 40 2003
(2) AT - DTS PR At 1995
FEBRRBIL HOVITALRL VS WAKE 2 . (b)) F 7 VIR RAREORIERIC, +¥
YD S VIEREORBE AL, REIRSCHWLLOL, F & BRI L RREATIC LS A THRINE L il
PEERT OO LSS,
# 5 BEGERIL L LEEREDC ). TR bHELLOL, MROLDEYHD, (bR ZoLHLFrri
BUERRREE, #7-IREERRE L MWL &S ¥ B Tilaniferous iron ore a3,
(3) MANALE - MITML: TROLMIRGE LR (W2 o SoTHERA S 1983
W5 MPEE 5.1 FREFOEN E BEE (magnetite)
B ERO R E 2B L FeO-Fe20n oMM E K-> T A2 5L OMOTI 2205 D E{EATRE, (F
B) oA E AL (Ulvispinel : 2Fe0-TiO2) &MWL D, CORBEDTNERO 0%+ & Bk
(Tianomagnetite} X35



{4) APCRWRE TRENHRT RS kRl 1968

PR (BE) 12530 ~600Hv, 7R ¥4 ki1 450 ~500Hv, v 73 %4 bI2500 ~600Hy, 774434 bt
600 ~ 700Hy ORPEIWAZNT WD, ELIAXAERAOBERRBOBER LV, w7381 FicF ¥ > (T)
ZEET 5D T, 600HY LECHIETARACILLAELTVE, ZRICTAIF (AD) b, PAHRE
Anba—pdf PERRYETIMBEL L EECERERERT S, COLOT00HY £EAIMTIE, TAK
AR L=+ d FOMBROTRENEL oD,

(5) miMiE (3)

WEE WWMER D RSGE- AYIAHE (Spinel Group) ORI

ERAMOLTFEED RN X204 LERTIZ, XR2{@i0RES+ >, YR IBORKS +TH3, FoHl
AEDETLALEOMADLDNEH S, (k)

AERA (Spinel : MgAlzO4), ~—2+4 ¢ ([BEAE#A) (Hercynite : Fez + Alz0a),

X% 74 b (BEKIE) (Magnetite : Fez + Fez2d + 04), 2o AfESL (Chromite : Fez + Cr204),

XA rawi b (Magnesiochromite : MgCr204), 7 A E R A (Ulvispinel : Tife2d + 04), 2286
ERRGT L LR,

(6) Bl (3)

WA® ERLGHEEY 4. 7THALAES (Olivine Group)

Bk & AL X2SI04 THENS, XIS Mg, Fez +, Mnz +, CaZEpidns, ZOX OB 2EDS 3
YEFTHOGH, AIPFes +D L3 2 3WMORKA A RELLETFEL &, Sioftlls AlJEBTI oL 64k
i, (thmg)

HEDA AL (Forsterite : MgsSiOa) EBHA G AG (Fayalite : FezSiOq) A SATMTRLRENL LD
THY). BEERETE LT, TOMICEFEkERES.

(7} J.B.Mac chesney and A. Murau : American Mincralogist, 46 (1961), 572

(44244 b (Ilmenite : FeO*TIO2), = x—FFA—#41 I (Pseudobrookite : Fe203-TiOz), A+ A (Rutile :
TiOz) iz FeTiOz R FFRMED 5 HRARRIME S 2,)

(8) ARIED "AKUGRME PO E LANERT o MRBTEGR o M) TRy (08 KRR 5 I 2 0
23 3) W ERETRM £ 1979

(0) AMIEC "BORIOR (Rbik - KB - 85E) 2RI HPEDHTR ORRO X8 T RAF R 7 i i i
#IEEAS 1975

(10) ARIES "MAMERSH - N R AR (BUBR) - RGO MTE, T4 RTLAN, RGBTSR
& 1983

Fig, | FHERBEFY L R0 - RBRRRD LT 2 HRE
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AEEY 6 P ROBD S 3 OIEHMASH 5 A4S HHVE HiclT 2 K~k E o Rhopalodia gib
berula 44 15% £ ik L, 45k Navicula elginensis var. neglecta, #{4&45E# Gomphonema parvulum
HERMHD.

BUE S 3 12 3R~ PUKTE 0 Fragilaria brevisiriata 4689 15% & & # L, Rhopalodia gibberula, Navicula
elginensis var. neglecta, HAKAEHE® Diploneis ovalis, Navicula kotschyi, #f 1kt Fragilaria construens, F.
consiruens fo. venter & ¥ &fF5. Z@M, Fragilaria construens fo. venter 1, fFMRiSEHOMEA X HARAR G
&2 HFHEEM (Asal and Watanabe, 1995) Thb s,

BMEHES | ik, BAK~FUKEED Fragilaria brevisiriata, & 1l A¥E# @ Fragilaria construens, F. construens fo.
venter % £SR3 MIREHE 3 IERYT 5,

3. %
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BEERWA 3 AT 5, WHLARET 7 712, MUORE EOMKLHE (CbwIo—L HiIcaash
Tued, BEERCEVTO, AL SR 6 EF T SRORFEIEM. b~ FREAIERNEE 2 & KR &
DRI 4L KR ET S IRR IR L AO W R R i R TR L 2 A oL
Gid, LidisT, HEOERPMoaAEL, BEEORRMIChET SRENE SO T, WAL VML L
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B EUAMES (RO IMMLEMTS, TO 6. HERBEIKITED P, HMA L GRRLBWR
WL TORTERDS 2,

6 kfrn, IR2ZMAOBHRTFTE, ~KEFHERLSNDIAs - BARO NS, EMRICE I SHRE
AIRE TEOKEES 3 LERMTAZ 5. As - BREHT 4bt 1108 MG A A 27 & 8E Tk ko
Rz H-h L BLGRE,

—=#. SE 1 M TR {UhMas o Bl tEs shi 77 31, BRIGERMT 7 2 chEd 5, KMeTE
W&ET 7 29@b o R, JEZMMOBAT 7 7 SIS W AKAES 6 L 0 b FloRc T 2 Tt
MHE, REL, BT7F770TRGES, BB TARTS S, 46, IR0 TOMML TR ERE
B 5,

I, BRSNS - R

| ETI, 20-fisVTREL AN 3MOIMREN, BRERLE ShTwua, 22T, oRBEND L5
DHMBUR LM 30 BRI, RANONNE LU 0BEEW 60T 22 0 MRS - R
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#2 3K 2@AOEETIER (1)

L] L] _ amn wna
e e— Mi  pH Rk mERl I 3
Amphors fontinalls Husted: OghvMeh | all | ind -
Pragilasia brevistriata Grunow OghMeh sl | Iph u b a
Gomphonena pseudomugur Lange Bertalol OghMeh  alil | ind s & «
Navicula gregaria Dankin |Ognateh abl ind (U 1
Nitzschin levidensls var. victoriae Granow OghMeh obl ind U < =
Nitzschia palea (Kuete.)W.Smith OgheMeh  ind ilnl ;] 1 1
Rhopalodia gibberula (Ene,)O.Muller | OghMeh  abl | Ind 15 14
Achnanities cevel Grinone Ogiind st id T F——
Achnanihes exigiia Granow Ogivind  al (ind (S 2
‘Achnanthes lanceolats (Breb.)Grunow |Oghind ind |rph KT 1 1
Achnanthes lancealata var. eliptica Cleve ‘MM lalil rph KT =
Achnsnihes lerosirata Hustedt Oghind akl |ind |T .
Achnanthes minutssima Kueting Oghind  akl nd U 72
Achnanihes oblongelia Ostrp lognwa |md |wa T . =
Amphors affnis Kuetziog (Ognd |abl |ima U I
Amphors normanil Rabenhorst |id fmd e £ =
Anamoennels brachyira (ret ) Grinow |Oghind |acil |kph | OT T
Anomoconels vitres (Grun.jRoss Oghhob | wcil [bph | T 31
Aulacoseira alpigena (Grun, Krammer Ughbob [acil [1bi N0 T
Aulacoseirs ambigua (Grup.SSimonsen Oghind skl (kB (N z 3
Aulacuseirs crenulata (ENKrammer Oghind |ind | 1ph 1
Aulacoseira italica var, valida (Grun.)Simonsen. Ogheined. |AHI .
Calonels bacillum (Gran.iCleve Oghvind | abll u 1
Calanes keptasomn Kramimes % Lange Bertalot Oghind |ind | bph | KB TR
Caloneis molacks (GranKraminer ind T 1
Calonels siicula (Ehr.Cleve ind PO
Caloneis siicull var. inteamidia Mayer ind ..
Caloneis siicubs var. minuts (GrunCleve md | .
Cocronels disculus Schumann bl 7 o
Coceonets neodimimita Krammer nd |

Coceonsis placentula (Ehr Cleve |md U «
Cocroneds placentula var. ruglypa (Bhr fCleve |eph T - -
Coceones placentala var. lineats (Ehr)Cleve eph (T 1
Craticuls cuspidats (Kuetz.JD.G Mann Ophind |abl |md S 1
Cymatopleurs solea (Breb.JW.Smiy (Ogvind | akt | ind =
Cymbella heterapheira vaz. minor Cleve Oghhob {acl |ph -
Cymbeiln naviculiformis Auerswald Oghind | ind | ind o 2 5
Cymbella silesiaca Bleisch |Optind it |ind |7 E I
Cymbells sinuats Gregory {Opfvind iod |rph KT :
Cymbella sbocqualts Grunow {Oghind Wk [lph 0T | 8
Cymbsells tumida (Breh. ex Kuetz.)V.Heurck | Ogivind \n-u | indt iT 1 4
Cymbella tumida var. gracills Hustedt Ognind WMl [iph T . q
Cymbeila turgidula Grunane |ogvind wit |rph KT | 6 2
Cymbella spp. | Ogheunk k| unk | .
Diploneis oculnta Breb.)Cleve |Oghvind  akl |lph | 1 5
Diploneis ovalis (Hilse}Clove | Ogind ‘-w in—i w15
Diploneis parma Cleve |Oavind | 1nd | ind i
Epithemia acnata (Kuetz. ircbisson |Ogivind | abbi | ind |
Epithemia turgida (. Kuetzing | Ogivind | skl bph T

Epithemin turgida var. westermannil (Ehr.)Grunow |Ogvind oMl | Ind 3
Eunolia incis W.Seith ex Gregory |Oghiob  weit |ind |0 1
Funotts pectinalis (Kueti) Rabenharst !Dﬂrnnb acdl ind OT

‘Exmatia pectinslis var. minor (Kuetz iabenhorst [Oghhob  acdl | ind o 2
Hunotia pectinalis var. undulata (Ralfs)Rabenbarst !uynnu acdl ind O = H
Tunotia praerupts Ehrenberg |Oghhob acdl |lph  |RB.OT| 3
‘Bunotia pracrupta var. bidens Grunow |Oghbob | acil | Lph  |RB.O . 2
Fragilaria bicapitata A Mayer | Ogivhab | ind | 1ok 1
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#2 ZX2HADERTITRE @)
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L " _ tmm an 20
— NP [ pH [ MA HE® 1 3 6 8 10 iz 14
Fragilaria capucina var. gracilts [Oesr, Hustedt Oghind skl |tgh | T - = = = o= =
‘Fragilaria construens (Ehr.)Grnow Oghind | abil |kph U i iz @ -
Fragflaria construens fo, venter (Eh Hustedt Oghind | abl (iph S : I T
Fragilaria pinnata Ehrenben Oghdnd  all [kph | S - 1 1 1 . [}
Fragitaria pinnata var, lancettula {Schumt)Hustedt Oghind |kl [lph S T
Fragilaria ulna (Nitzschilange Bertabor Oghind | alll | ind . . 1 1 [] 3 a
Fragilaris vaucheriae (Kuete/Peterser; Oghind sl [rph KT | & 1 1 - 1 oz -
Fragllarka vaucherlae var, capelinta (Grun Parick Ophvind | abl tph | T - . - s 2
Fragilaria spp. Oghunk | unk | unk 1 .
Frustulla thomboies (Eh.jDe Toni Oghhob  acll |bph | P - < = o= w0
Frustulia vulgaris (Tinwait e Ton Oghind | abl Ind U 3 [ -
Gomphonema abbreviatum Kuetzing Oghind | abll | rph T
Gomphonema acursinatum Efenbent Oghind | Ind |tph | © 2 .
Gomphonema angustatum (Kietz Rabenharst Oghdind | abil | ind v 1 5 1 - 1 - <
Gomphonema cleve Fricke Oghind | albl [rph | T - 3 L 5 7 3
Gomphonema clevei var. inasquilongum H. Kobayasi Oghind |ind  oph ‘ - s . * E 1
Gomphonema gracile Enrenberg Oghind [aMl [bph oW | L - 2 - -
Gomphonems grovel var. lingulatum (Hust |Lange Bertalot Ogheind | bl | Iph - - 1 3 2
Gomphonema parvulim Keetring Oghind | ind | ind | v " 3 El 1 1 4 «
Gomphonema pumilum (Gron.Reichard: & Lange Bermlon | Oghind | abil |ind | T T
Gomphonema runcatum Ehrenberg Oghind |ind tph T z - e .
Gyrosigma spenceril (W.Smith)Cleve Oghind |abl [kph U T
Hanteschis amphiasys (B JGranow Oghind ol |ind (RAU | - 1 4 a3
Hantzschia amphiosys var, vivax (Hant JGrunow Oghind | abil |ind < = A ..
Martyana marty (HeriboudRound Oghind | alil |ind S T
Meridion circulie var. constricium (Ralfs)V.Heurck | Ogheind  aldl | rbi KT . 1 1 1 1 ]
Navicula confervaces (Kuetz \Grunow |Oghind (st (nd  (RBS | - - - 0 - - -
Navicula contenia Grunow Oghind |alil |ind | RAT 2 - 1 2
Navicula contenta fo. biceps (AmotHusted |Ogind |abil ind | RAT | - TR
Navicula cryplocephala Kueteing. |Oghind [olll |md U 2 o) wr = w e
Navicula elginensis (Greg.Rails Oghind |all (nd (OU 2 - 4 1 1 1
Navicula elginensis var. cunesta H.Kobayasi |Oghind [l | ind g M ox v x w
Navicula elginensis var. meglecta (Krass Potrick Oghind |aHl |rgh |U & 8 9
Naviculs hasta var. gracilis Skvorzaw Oghvind | aHl | 1ph I
Navicula fgnotn Krasske Oghind |ind |ind | RB . 1 .
Navicula ignota var. pabustris (Hust.Lund Oghind  ind |md | RB . B 1 * 1
Navicula kotschyl Grunow Oghind | akl |ind B 1 B 1 ¥ F -
Navicula mutica Kuetring Oghind |akl |d |RAS | - 2 2 4 1 &
Navicula muticoides Hasted: Oghind ind ind | RI 5 & w8 b
Navicula pseudolanceotata Lange-Bertalot Oghind skl |ind  |U 1 - .
Navicula reinhardiil Grunow Ogh-ind albl | ind - - - 1 .
Navicula tantula Hstedt Oghind |Ind |ind |(RIU 1 - . . - -
Navicula tokyoensis H.Kobyast Oghind ind |bph | RI e b .
Navicula virkdula Kuetz.jKueting Oghind aHl rph (KU | 3 3 2 |
Navicula virklula var. rostellatn (Kuets Cleve Oghind @l rph (KU 1 1 2 i s
Navicula spp. Oghunk | unk | unk 1 [] - 1 .
Neidium affine var. longicep (Greg.)Cleve Oghhob mcdl kbl | - . 1
Neidium affine var. lncinensis Hustedt Oghind | aldl | unk 1 5 . »
Neidium alpinum Hustedt Oghunk |unk |ind | RA - - . Pk A
Neiium apliotum (Eve JKrammer Oghind  |ind | Lph 2 2 a4 I
Neldium iridis (Ehr.)Cleve Ogivhob | acdl |kbi | O - . 1 - .
Neldium prodhuctum (W.SmithiCleve il ool b W% -
Nitzschia amphibia Grumow |Oghina | alti |ina |8 ¥ 3 1 12
Nitzschia brevissima Granow |Opvind akl ma RBU 01 - - -
Nitzschis sinuata var. delognel (Grun |Lange-Bertalol Opvind sl | lph  |U 12 .
Nizschia terrestris (Pt Hustedt Oghind |ind |ind  |RI - - 1 -
Witzschis spp. | Oghamk | wnk | unk 1
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#3 1 Kk 3 BRI (1)

L] " ‘ (3 1% ma
-y | &n | pu | Rk | NWM

OghMeh  aHl | ind

Ogh-Meh L | bph v

Ogh-Meh akil | ind

"Ogh-ind Wwd | rph T

| Oghvind i ind U

‘DHM Lkl nd u

Oghind | abil 14 N
Aulacoseira itafica {Bhv. fSimonsen Oghind an [igh (U
Caloneis serophils Bock Ogh-ind. | ind RA
Caloneis bacillum (Grun.iCleve Ogh-ind |kl rph u
Coloncis hyalin Hustedt | Oghving lind | inat RA
Calones lauta Carter & Balley-Wonts (Oghind  md  [ind
Caloneis Teptosoma Kranimer & Lange-Bertalot Oghind ind igh  |RB
Caloneis molaris (Grun.|Krammer Oghind ind |ind
Calones silicula (EWCleve Oghind |l ind
Cooconeis placentula (Ehe.Cleve Oghvind aHl ind u
Cocconels placentula var. euglypla (Ehr.Cleve Oghinid |l rph T
Cymbella amphloxys (Kuetz.)Grunow Ogiving il (kpn
Cymbella nvicullformis Auerswald Oghind ind ind o
Cymbelta slestocn Bleiseh Oghind ind F
Cymbell sinuata Cregory | Oghindd nd rph KT
Cymbell subaequalis Granow Oph-nd wkil Iph or
Cymbella tumida (reb. ex Kuete)V. Hewnck ‘ Ogh-ind abil ind T
Cymbella turgiduts Grunow Oghvind atdl eph KT
Cymbella turgiduls var. nipponkcs Skvortzow Oghind | skl eph T
Diploneis ovalis (Hise}Cleve Ogivind aHl ind
Eanotia bilunaris (Ehr }Mills | Oalvhab acdl who |
Funotia pectinalis var, minor (Kuetz Rabenhorst Oghhot el (d (O
Fragilaria Capucina vas, gracilis {Orsir Hisiedt Oghind ol iwh T
Fragilarta construens (Fhr)Grimow Ogh-indd alil | b ‘ u
Fragllaria ulna (NitzsehiLange-Bertalo Oghind alil ind
Fragilaria vaucheriae (Kuet.iPetersen Oglvind I
Prustulla vulgaris (Trwait)De Tonl Oghind  |all  |ind U
Gomphanera scurinatum Ehvenberg Ogvind ind wh |0
Gomphovera angustotm (Kuetz Mabenhorst Ogrind  (wi |id U
Gomphonema cleved Fricke Ogheind. kbl | rph T
Gomphanera gracile Erenberg Oghvind aldl I oW
Gomphonema parvulun Kuetzing Oghvind | ind ind U
Gomphonema pumilum (Grun.JReichardt & Lange-Bertalot Oghvind aldl ind

Oghvind bl [rph KT
Gomphonema vibrio Bhrenberg Oghvind | wHl | Iph ‘
Gyrusigma scalproies (Rabh KCleve Oghvind wil |rph
Hantzschia amphioys (E:JGranow Ogvind Wl ind AU
Martyana martyl (HerbadiRound Oghvinid atil | ind
Kavicula cohnll (HilselLange-Bertalot Oghinid abl i Rl
Navicula cryptocephala Kuetzing Oghvind. ad |ind v
Kaviculn elginensts (GregJRalfs Ogivind andl ind ou
Navicula elginensis var, neglects (Kruss.Patrick Oghvind aldl b (U
Navicnla igiota Krasske: Opvind. tnd ind L
Navicula lotschryi Gronow Ogh-ind ol | nd
Navicula muthca Kuetzing Ongh-indd alil ind RAS
‘Navicula taamula Hustedt Ogvind ind nd RLU
Navicula viridula (Kuctz. Kuetsing Ogivind alil pho KU
Kavicula viridula var, rostellata (Ruetz. Cleve Oghvind adl | eph KU
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Neiddium affine var. longiceps (Greg. ICleve |oghnob  Tac ™ 1 ; E
Nuidinm alplam Hustedt | Ogh-unk ‘ unk |ind RA | - 1 1
Neidinm ampliaturn (B JKratminer Oghvind ind kph 1 . 1
Neidiom dublum (Ebe)Cleve | oghvind ‘ ind ind . 1 -
Nitzschia amphilis Grunw Oglvind Akl ind s 18 5 5
var, Bertal Ogivind al kph (U 1
Pinmubirta acrosphaeria W.Smith Oglind akil Fph o 2 " =
Pinmubaria borenlis 'D@M ind i RA 1 10 3
Pinnularia brebissonil (KretriRabenhorst | Otind i nd u [}
Pinnularin divengens W.Smih |Oghob medt | iph . 2
Pinmularia gibba Ehrenberg | Oghind sl md o | 2 '
Pinnularia gibba var. dissimilis H.Koboyasi |Ogvhob  acil | ind 1 '
Pinnularia hemipiers (Kuetz Cleve |Oghhob | ind Iph - 1
Pinaularia mesolepta (EhrW.Smith Oghvind ind ind s 2 -
Pinnulirta microstauron (Ehe)Cleve | Oghvind scil | ind s - 1
Pinnuiria mobilis Elirenberg. |Oghhiob  sell  |iph - 1
Pinnularia ohscura Krasshe | Ogheind ind | tnd RA 1
Pinnularia rupestris Hantzsch | Ogh-hob acdl ind 1 - -
Pinmubaria schoenfelderi Krammes ‘w ind | ind L 4 3 4
Pinnularia schroederi (Hust JKrummer Ogheind ind ind Rl 1 1 2z
Pinuloria subcepitata Geegory | Oggrind acil | ind ABS 1 ' i
Pinnularin subnodoss Hustedt | Ot acdl kb I =x = i
Pinnuleria viridis (Nite. Ehrenberg | ownim ind ind o 1 . p
Pinnularin spp. |Oghunk k| unk . 1
Rhopalodia gibba (Ehe)O.Muller | Oghr-inad alil ind 1 1
Rhopaiodia quisumbirsiana Skvorzow }mu Al | ' 2
Sellaphora americana (Ehr,Mann | Ogvind ad |iph . 1
Sellaphora pupula (Kuetz. Mereschiowsky | Ogheind ind ind s z -
(Oghid Al ind 1
Oglvind ind ind » . 1
‘o..-u ind ish 0 3
| Oghvind 84 |th U e s :
I i o o o
0 o 0
0 0 o
15 2 =
| 187 6 1]
| 203 120 200

PH kM AN 2T CR. RN S

abhiz BT Ah 1M bz AT
a7 A TR Iph: R KER
ind : pH TP Ind : NATFEIR
ac-il : iRTLE rph : SFATEE
unk ¢ pH AW nk : BEACKEIA

(8L kizdl, 1990)

S PGIEE. U MO T:

ST (B4 E1E Asal and Watanabe, 1995)

R PR (RAA BF, RIEB P, R APCH, (W8 - 864 1001)
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#Ha | KRR IR S

i (L%
= 1
L} L LA *21 L& 22 o *o3
Ry 1 1] 1] 1 1 3 1 7 1 a
PRSI PO
AR 2039 370 606 417 736 564 a7 267 4 o
FrERITIN 18383 127 nay 5214 3384 829 13248 2186 157 1185
FrEN oL 4TSIz AZ2E HOB57 A 80060 67635 15622 4284 11688
vk 21z 13126 10 802 10689 28167 21615 T30 mez 1037
Lisas Ergal | 399 1479 808 209 204 564 o 575 14 L
AL TR 18314 9 17168 BRIS e 11278 10458 2587 w37 1333
Reeraad LES7S] | 1360 T ] o o L] o o o o
REetkiad U] 5438 1840 1616 1460 883 MG 1395 287 ™ o
el 64577 31983 36358 19395 12361 37206 0442 42 0z 4146
FMES 1w 3IMe 1zise el 4888 Ml 15z 16734 37 1w 1977
TS 470 22432 10168 6060 3545 3826 12402 11166 3563 750 1185
AR E M
A 6118 a0y 1 3 2080 3046 34868 79 £l 1037
PrERITE 183853 L1832 b868 9563 3826 a810 B36T 862 47 59z
PrEN 5151 22u24 12725 1ozie 13538 13530 23 1Hso az 2369
vk 30 2408 1010 1043 num 564 2789 ) o 208
PTIR 15634 153 6868 4588 o327 201 11156 14 L A
™ w511 12841 8078 G257 Nz 24404 718 428 2065
B T R —
£ HH R 200004 40317 137553 8126 7ISI4 196744 1832 43117 1MS1 22089
REL L L L UEE TS 05186 BSZE0 36061 32534 38021 A00z5 72516 3503 890 TA04
L 4ZB0  FSETT 174516 113660 106536 236768 255888 46710 12041 29763
N HEEY L) 12 18 - k24
feRREuEDESRE 0 o
R S8 ] ur 88 o0 o o o
FEREZR 187 ] 0 a o o
FERREH B4 (] o o o o
R LERAL 187 238 0 a o 0
Ega Lonad ] 1az1 9585 28 1902 3432 and
PrEN w2 12428 a9 071 nazz 9805
EEL 5684 14818 9871 AT 2703 1886
BIIMT IR a 230 o 634 249 1647
FEIHMARKR 1839 6214 1703 55784 49098 4507
Reakesd UEEEE] | 187 e o o o o
147 ¥ @R 69 1653 179 051 o 566
wrem 5433 15535 4756 19968 13616 13576
Az o 761 a8z 1974 o192 8110
1505 2608 1077 a4 635 #108
1087 E=E) 987 L] L] [
421 T4 449 4120 4669 12634
2424 5138 3679 sozz ey 15085
1254 333 3081 875 1965 4138
1758 7848 1974 7258 40057 41205
amo a7 1266 10777 13762 b
AR R 31346 61781 24768 (L H766S BABG2
AR RO RE R W 10031 35069 37 57052 67581 82024
& A #7750 165 160063 G544 166876
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4
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74 Ed £
29 F
xx ¥ X4 ¥ 1
Er %2 E7 za r %
IKE e S I mm A B
[ 7k FIEES #§ v ®
T2y Fx FFBFL Kk A o ]
X¥Frara A¥K¥F £ Fral ®
E4ST+E FWUA2 2 $ELY T @
KERRKEKE KWHEN® K BHKN 9 &
N ] o fo p
“) Rm. “lm = pp pop
AN o Nk
o — e mp pEpm
" — (] —pm
] - i 1 pop/p m
2 30 30 30 30 30 20 30 doo 20 2 2 2020 20 2080 20 200

BT T MM it X107 W)
MR g S0 CRBLANREAT, SOMTE. 4 AMZENLTHEL TV, &8, 4 2R0801H 100 WRN.
ORI OO 1000 WHBOHSE 7T,

#6 1 {iﬂ:l OFHRLFTIRR

| omm | 2wm | oN POy | UREOZR | SRESR
E | L Lo | e | ewion | meiotp
| & | 134 ol | 13 089 | 148 | 88
| 148 | o0 | IS 1 _oss | L78 ] 604
m 021 13| 148 077 i 7.9
| 0 | o7 W | | am [

.i'.l! T A ROATE U A VRO (R ERN ARSI, 1967) L5,
LM LR P o ¥ (A DY R BEAE, 1981) OFF Lz S,
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GRS ERUEI L L CRIEL Tuh LB GRS, ANBORMAI R 530000 = v R ILRRS T TEBHU8
R H EOURE~ O [ ALL) & SRz MoRTHRARMTTbR T ATBRISNE TV S (M, 2000), S,
FRAMLOTORE BOL . MR EHP PR SR L, ¥ 5 ORI 2N RGN REETT
LT, &GRS TES LIS N,

V. As-B PRk EuamRe

VT, As-BORFF 7 IMONFMELMIRRI AT 5, CoRBEMTzE, ASkEafisn
Tws, HEL, 2oECERSANIEZZATEST, 2o tMRRI L TRM sz g TLRYL, Kl
BOROMIEIL TR, As - BERBICKIRESTOHTOWA L LAREIRTHE, TIT. VEDOAs -BlF
DA ERAUKER & L TRIM S 00T o fdo ke WBEERE S BT & ERRES BTooss I & BET 2,

1. &R

VT, BRI 2 M, JGPEMIC S, PS4 M, M S Hes e E L, SIS bA s -
BFH FOMELENGRRERIML 2. Q6 FHifYIRIRL 24 s> TR IS & CRMERIETiITE
T s,

2, R
(1) EEdsrbT

WRERT, MOERT, 2H~58ANDA s - BINFOME4, SEEHIRISHEN L TE Y, K~
4@ Rhopalodia gibberula, JAF5EHEO Diploneis ovalis 47 20% Wi L $RL . BATENE TR T ER
B2 Eunotia pectinalis var. minor £ £ &85 L oHBEMfIT oha.
(2) SRR b7

BRERS, BI0RT, ZH- 3 - 4300 - SHADA s - BHFORGBEN SR, viht{ 2KOM
MM S, 3 - AR 2P 5 ME L ) LA FEORRYS C, KIRIBEERE) T 900 ~ 1300
/5, MEMEEEREDRY 1500 ~ 1900 0 g TH 3. CoMc, FFHMERCY YN, 3ol o 7+7
HEFARAEMERT T 79 A F TV FEXBRREHFED 50, 2FFPMPY FHR. 2 - KOHEMMERED
Bl R,

3. #K

VE®D2HH~5BEA s - BIEFORA LT, with e lims 8ic 4 kM T %5 T 5 Rhopalodia
gibberula #20% M & S L. ARREMHTEMREES S LONRTES. JOL) AHREF TR, A%
BOH D LML BE S UHRE~8NED X 5 285 CHERM L AR OREREEIHRISE, 4, MEHNT
WHMMW (A4 24— 2 estirdt, 2002), EMERTRNS LAONRFNM- MR (Hb, 1987), HiA-
FKENGEM (/59 7 « 4 — oA HREH, 1983), BIIHHHBM (50 7 - % - A KA 1986). LT
WS N A R~E R OREPHELOBFRIZ v, LM T, VEDAs - BNTOMA LM, MR~ Eiko
£ MATIERL . RO EREADA L & ABN LB Z I TIRARMCREAN L 2Tk L 603,

7, MR T2, 2HN - 3M0AT - 408 GIESTE O 1 ARSI E N TV, T O RIBMMIRERR
DERRIE, 2800 - 5HOUE 100 ~ 300 .7 g, 3HUH - 4MLLEHHY 1500 ~ 1900 . g THE, M - 4 M
®4 FEERIL, IR 1BA0As - BTOABREELchs 6 MERRTBE bR, AL, IBELZED K
AL TR A MM RIERR KT 5000 08,7 @ 4 L. B¥IC 1000 7 g AL SN B 4 L, MC kD 2OGR
EESBHSOHTVE (HRADIRA, 1992,1903.1904; 210 / » ar—F = 4 e, 2001 £¥), CoieHB
TaE, As- BREKIOH, 388 AMaOITifATHRTOA RS, LoL, 2H00 SHATR,
A A MMBER RGO SR WD TP (. BEITHATOLLARLA LV, ZOT LR MR L ¥
FHOMRREA RS TOREI LERLTWAHER LB S, JoMizo2uTE, FHFNHLREANEORBLIE
ATRAWCENEZ LR,
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®T7 VEAs-BFREEoRR R (1)
= MG R =Sii

L] mn

Fraglaria brevlstriata Grunow Ogh-Meh
Navicila gosppertiana (ielschill L Smith Ogh-beh
Khopalodia gibbenula (Fhe 0.Muller | Oihheh
Achanihes minuiksima Kucizing Ogheind
Amphora affinls Kucuing Oghind
Ancmoeonels brachysira (@reb.Grunow: Oghvind
Anomoeones styriaca {Gean. fHustedt Oghind
Anomoconets, vitres (Grun,)JKoss. Oghvhot
Aukicoscim amblgim Crm.Simonsen Oghind
Aulncoseira crennia (Ehr Krammer Oghind
Aulacoseira alica (Ehe. (Simonsen Ophind
Aubicoseira Walica vat. valida (Grun.)Simonsen Oghind
Caloneis bacillum (G fChve Opvind
Calonels hyalin Hustedt Ohindd
Calonels lauta Caner & Baliey-Watts Onhind
Caloneis lepinsoma Krammer & Large-Bénalot Ogvind
Caloneis schumanniana (Grun)Chive | Oghind
Calones silicula (Fir Cleve Ovind
Calonels sflicula var. minuts (Grun.Cleve | Omvind
Coccones placentula (Ehr./Cleve | Oghind
Coccuneds placentula var. lineata (Ehe.Cleve Ogvind
Cymbelli amphioxys (Kuete. Gruna | Oghvind
Cymbelin cvsaiil (Rabh. Kimumon | Oghhab.
Cymbella hetcroplcurs var. minor Cleve Iomnuu
Cymbella navicullionmis Auerrwald Ogivind
Cymbella silnsisca Blewch | Ogivind
Cymbella subaequalis Grunre | Oghvind
Cymbella wmida (Breb. ex Kuetz V. Heurck Ogih inad
Cymbslla turgiduls Grunow Oghvind
nirgitula var, Rippomica Skvorzow | Ogtin
Diploneis ovalis (HilselClove: | Ogh-ind
Diploneis parma Cleve: | Ogh-ind
Diploncis yutukncnsis Horblarwa o Okuno | Oghiind.
Tpithemika adnata (Koetz.)Brebisson Oghrind
Funatia bikinaris (Ehr)Mills | Oghvhat
Eunatia gracialis Meister Ogh-hoby
Eunotia incisa W.Smith ex Gregiory Cigh oty
Eunotia monodon var. astatics Skvorzow Ogh-hoty
Furiotia pectinalis (Kuetx Rabenhorst Oghvhiok
var, minor Oghhot

var. undulata Oghehol

Eunotin peciinalis var, ventralls (B jHustedi Ogtvhob
‘Eunoila praeruptn Ehrenberg. Oghvhot
Fragilaria consiruens (EAC)Grunow Oghind
Fragilaria consiruens fo. venter (EhrjHustedi Opheind
Fragllaria cxigus Grunow Oghihab
Pragllaria lapponica Grunow Oghvind
Fraglaria parasitica (W.Smith) Grunow Oghind
Frustilia weinholdi Hustedt Oghvind
Gomphonéma acuminaium Ehrentiery, Ogrind
Gomphonemn sngustatum (Kuetz. Mabenhorst Oghvind
Gomphonema angustatum var. fincaris Hustodt Oghvind
Gomphonema gracile Ehrenbery Oghind
Gomphonena parvilum Kietzing Ogheind
H Kotmyasi Oghind

Gomphonema pumbum (Grn.JReicmrdt & Lange Bertalot Ophindd
Ohind

Gomphonena sabile Ehrentrrg Opvind
Hantzschia amphiaxys (Ehxirumow | Ogvind
Navicula onicrda Grinow | Ogbrina

L
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#7 S5KAs - BFEE LORBMTHRR (2)

Vi
" L] EWA ‘ WA Y SEA dE0 SR
B | pH Rk  mEM BY BF ® n BF
Naviculs eiginersts. (Greg, Ralfs Oghind i ind T T R -
Navicula clginemis var. nieglecta (Rrass.JParrick Oghind skl rph u 2 1 .
Navicula ignata Krasske Oghind il nd RB 1 = 3 1
Navicuta kotschyi Grunow Oghind ati ind ] 3 1 2
mitica Oghind kil ind RAS - o 2 3
Narvicula placsitilis Husiod Oghind It ind 1 - -
Narvicula tokyoensis H.Kobayasi Oghind | ind Toph Rl . 1
Neldium alpinum Husted: Oghunk | wnk i RA 1 < s
Nedditin amgaliatim, (Ehe. Kramimer Oghind ] Eph - 1
Neichium bisubcatum (LagerstJCleve Oghind  |acll | ind n 1 . -
Neddbum iridis (Ehr.XClove Oghhob  act | Ibi o - - - 1
Nitzschin amphibia Granow Ophvind abbi i s % & 2 5
Nitasehia sinuiata var, delognel (Grun ange-Hetalol Oghind akil Tph U 1 1 1 3
Nitzschin terresinis (Pet.fHusted! Oghvind ind [ R | = 5 1 3
Pinnalaria scrosphioeris W.Smith Oghvind alil kph ] | = 1 - 1
‘Pinnularia borcalis Enreriberg Oghvind nd ind RA 2 i 1 z
‘Pinnularia borealis var. brevicostata Hustedt Oghvind ind el RA . - 2 1
Pinnularia gibba Oghind | acil i o 1 1 .
Pinmadarin gibksa var, dissimilis H.Xobayost Oghbob | acll ind 1 -
Pinnularin hemipiera (Kuetz Klese Oghhob | ind Fph - - -
Pinnuloria imperatrix Mills Oghhio  acdl Lph 1 -
Pinnalaria mesolepta (Ene)W.Saiith Oghvind | ind nd £} 1
Pinnalaria microstaron (Eh.jCleve Oghind | acdl ind s 1 .
Pinnularia obscura Krassioe |Oghind | ind Ind RA 1 - - 1
Pinnularia schoenfelderi Krammer: Oghind | ind ind ® 1 4 - -
Pinnalarin simills Husied! | Oghiod | ind ind . . 1
Pinnularia virkdis (NitzJEhrenbeny | Ogivind nd i o e 2 . .
Punnolaria spp. |Oghunk | unk unk 1
Sellaphora americana (Fhr.)Mann Oghind | akil kph - 1 - -
Scllaphorn lavissim (Kucrz. Mann | Oghind  |ind ind - 1 - -
Sellaphora pupula (Kuet. )Mereschkowsky | Oghvind | ind ind s - 2
Staironels acua W.Smith | Ogiv-ind alil I 1 .
Stironeis borrichil (et L Oghind | ind ind u - - 1
Siauroncis lsenburiiang Hustedt |Ogning | abl ind - 1 E 1
Staoronels legunsen (Ehr.Kuetzing acdl ind 1 1 -
Stauroneis obiusa Lagersiedt Oghrindt ind ind R - - 1
Stamoneis teners Hustedl Oghind ind ] " 2z
Surirella linearis W.Ssith Ogh-ind ind ind £ 2 1
Surirolla ovata var, pinnats (W.Smithil ustedt Oghv-ind akdl rph u - 1 - -
Tabellaria Bocculoss (Roth)Kuctzing Oghrhobr acil T = - . = 1
[T R T o o a 0
Bx~rthr o ] a 0
AT o ] ] o
Bk~ Uk LN 28 a0 60 a7
et L
o 4 28 72

A
HR. : SR ST phH © AR RIS Sl

C.R. : Bk i+ ST
[URE- 1251 ]

unk : HAFHE

(BLLizdel, 1900)

Ogh-Meh : #k - F(kEM albi: 7 A-H ) HEH
Ogheind @ SCELFEHM all | §7 42 )
Oghhab : HHUEKIN Ind = pH T kR
Ohunde : HHFWM we-i] © KM
unk : pH AR
R
Ko~
8: BRI mﬂ. T&!MH (m.uammwm 1995)

. U
R:PEEREA (RA:A DY, RB:BRR, RERISEr, OV - 8, 1901)
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