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H4E BARHENMIORR

LM ke e G PG O S A

HEkfEET 2 /02— (K

1, WEED
BRI A AP ITET B0 P HEOBBRCIEAD SUBO BRI HE L T, Rl
BFCORBERORE LT 2 H00 6, WELIHTLEIE kol

2. WEH&
2-1. B
# 1 EIZAET. BREEMAERY 1L oBEE T2,

2-2, MAEEA
(1) MIRmE

AT KT A MY OSROER X WIENOBRBEN RE KL
(2) =z ol

FRTIEBRPDEALABOWNE £, KERCRELLORET, SHECMBITANRED b, B
WP TR TAIRE, B, KE S EPRETEALAANDS.

(3) SRBALH

S OHBHES S REOMBEE, FERATEDONELLLHN LTS,

BURHBSR I % a0 - U0 M Lk, BUSRA XHARCMGAR, = 2 ) — WS #Re #150, #240, #320.
#600, #1000, RUYAXYEX FRFO3 um b 1 y m THREDE Lz, F 2880 E8 i
SRV, BB - R SR IR L TEIRIE T T 72,

(4) ¥ h— AR

¥y — AWTHETERER (Vickers Hardness Tester ) & AV THES o@il5E %47V . SCRKEEHCMIZFR &
LT, oW oniEtifor.

BRI SIS L2 BURHC 136 OTHA R bo 2 ¥ A Y EY FEMLASZ, 2ORIZELLBAON
MrboT, TOWEEBRLAHLEEME LTV 2, BRI AL, #lik 10 ~ 50gf T
BEL 7
(5) EPMA (Electron Probe Micro Analyzer) M7

AR FHHH JXA-BB00RL #EFUHS F v > 3 0) L TEAREOTYE - BRI HEEEL 2.
SERSHIEREER 20 x 10 - 8 7 AT, E—AfE3 um, MIEHKIZZAF X572,

FHETR (COMP) i, HEEOMEORCEHETHERTLI 0 THL, ML ETHREEID
WA EH S, SRR TR S WL BRI L BB TRERS, SAEHBLT, SHO#KD
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BAR ABHERIRORE
MR HERE ERIHEIML T2,

FLTLEOMAREL BT 5700, KEHEFRIZMA, F5tE X BROHE L HEETT -7,
(6) LT

i Ot B D0, MRS OER T LR 72,

48k (Total Fe). £E#k (Metallic Fe), BRLB—8 (FeO) ! ik,

BEF (C). Bl (S) - MEEaRE, PRELRILIILE

TERERER (SIO2) BEHET OV 2 =7 4 (A1203) BR(EA NV A (CaO) BRIE= 7 4 & 4 (MgO).
Mk Uy 4 (K20). MRfEF b U 74 (Na20). Bk~ 4> (MnO). —Be{EF ¥ > (TiO2). Mk
7 04 (Cr203) . ERESE (P205) .78+ A (V). (Cu) . “REEY b o= A (Zr02). BEE (As):
ICP (Inductively Coupled Plasma Emission Spectrometer) i : B¥#s & 77 A=A 0¥,

3. BERR

Nal : BTN

(1) PIRRNEE : MG (1889g) ORI Thb. LHITARMISBET 2 S LBMFERT, F
TNILARBIUC X 2 M2V INAH 2o, BoknaBIRERET. Bedstsibs. W61 @i
RIROWTA T, K3V % MECTHS.

(2) =7 ok [ ORT. EMoREERYT T ARETHS, FOLEOFRY &HEE
Ehb. TAEMMTIRERTH L.

(3) AR : BN 1 Q@I FY. @R H T ARERAOULATS B, FICIRE RS L OB
BHAET Do HIMGEHR ISR ENZLOE L6 D, QRIEBOERTHS . HEHRETRY A 5
A b, REEERERT 70T 4 FARET S, FT AL A MM AET S BRI G~
+4 b Tho.

(4) ¥wh— AWEEE : [ZR 1 @0 [ GRS OMEEMIL 339Hyv, 45Hvy, R ks
ORI S6HY Th o7z, HEBHRESEY Ay 1 b, RKEHRESIE7 7Y 54 PO
BfiED bR Th ot L LEROBMEETR, ko EPMA ME#RL Eh 0, MERORY
1b, BERT YIS P EESND,

(5) EPMA S IR 1 @I 5 A FEEE5 o A EF 1% (COMP) %4, WEBIZRIET 5 bR (I
B OER T 10L1%SI02 (FH 5 40) Thotze HE (QuartzSio2) FEShD. 74
F MBS OE RS H L 59.2%Si02 ~ 325%A1203 — 03%MgO — 40%K20 - 14%Na20 (547 £ 41)
Thof. FEUEBETHL.

b9 1 e, OIS IH L. FE 1 @IRHEFR (COMP) &5, HERRESOER
SIS 986%Fe0 (HH7142) T. P A% 1 b (Wustite : FeO) LS N D, RAMIRTEMRDE
AT 4B6%Fe0 — 530%AI203 Tho s (F#74143). ~I=F 1 b (Hercynite : FeO- AI203)
CEESL D, A RKEHEREROE R 609%Fe0 - 314%Si02 (5H70 44), 529%Fe0 —
146%Ca0 ~ 313%Si02 (5H#7 1 46) TH D, W&IX7 7 ¥ F 4 F (Fayalite : 2Fe0-Si02) I2iEv il
. BFIZLD T A A (CaO) DHEOFVERTH -7z EBORMNROERIHTHIZ 148%K20
— 55.7%SI02 - 270%A1203 Tho7: (FHFA45). F0v ¥ L— 2 (Orthoclase : KAISI308) & il
sha,
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(6) ALSFALB T 8 2 RIZRT . &85 (Total Fe) 5147% 120 L T, &Mk (Metallic Fe) 0.08%.
BEALH 1 8% (FeO) 4728%. MUALSE 2% (Fe203) 2094% DM TH -7, IS (SIO2 + AI203
+ Ca0 + MgO + K20 + Na20) 2643% T, 2@ 5 SHIER S (Ca0 + Mg0) O#l&131.22% Th-
7oo ERHBSEHOBRERO LT ¥ ¥ (TI02) 12 012%.2¢F 7 4 (V) <001% & BMTHD.
Fo@ib= A2 (MnO) 12007%. # (Cu) <001%. HE#E (As) & <001% LEMTH o7

AFE LRSI RBORE BT O BRI H Lo SR AN TRITIMT L AR L 208
b LES NS,

No2 : BRI

(1) PHLEREE - FHEAHMN I ECRRTEP L RBRGE (2786g) TH5. RAMTH MA4hh
5 &5 ERATVD. AOPLOBROERE THATREFEL 6N L, LRI (ERED
ST 20 Lo BkiBiALNL v, HOBORMIIFKE T, Byilpitid s,

(2) =2 olk: AR 2 @ISRT . S0 REPABORILC - T FREOBELKEITE S b,
FHEERTHSD.

(3) FARRHE : 2@z, QOWKEBIIELETS L. SRARIERIANET, &
EEAFLMET S LIIEBLRETH -, QRRRBOBKTHL. BRI - By 2 ¥
A b RGBS 7 7Y 7 A P TS,

(4) o H—AWTEERE : B2 OO &SBROWEE L ME L . WEMIZ6THY LTAS A b
DIMEEMOMBHEPTH Y, v A5 1 FZREE SN D, TRk GRS OB 600Hy Th-
Too 7774 FOUMEEMOBENT, 77 Y7/ FEESR,

(5) EPMA M2 : M 2 @12 O HE TR (COMP) &R, EIEBHHAES & IZHFE X Mk
Tk (Fe). B¥ (0) RN 2. ERTVMILB5I%Fe0 (FHR4T) THote 7AFA
b (Wustite : FeO) IZFSE S50 By 2HE X METEK (Fe). 73294 (AD) 2K
[Eh %o SERIHTHEIL 504%Fe0 — 496%A1203 — 16%TiO2 (5H475148) Thote " FA F
(HercyniteFeO- AI203) T, ffit+ ¥ > (Ti02) %RIHT 5. T AsREHKHESRFE X R8T
#% (Fe). BEH (SD). ME (0) CRIENHD. ERFHEIE 657%Fe0 - 308%Si02 (54741 49) T
Hole 77Y 74 b (Fayalite : 2Fe0-5i02) IZR# S 5. BEEEEH ORI #1112 89%K20
~ 654%Si02 — 26.1%AI203 THo7: (7 250). + kv # L—A (Orthoclase : KAISI308) & il
shd,

(6) ESFHLEESTHT 55 2 Rt . 228k5r (Total Fe) 4645% (238 L T, & M8k (Metallic Fe) 0.09%.
AL 1 8% (FeO) 3866%. WAL 29k (Fe203) 2333% MMl & Th o7z, ML (SIO2 + AI203
+ Ca0 + MgO + K20 + Na20) 3172% T. @9 bHEEMNES (CaO + MgO) i 215% TH 5.
FERBRHOBIKERO M{LF ¥ > (Ti02) 132 009%./3FF 7 4 (V) H<001% LEMTH o7,
F Bk > (MnO) 1£008%. 8 (Cu) <001%, Bt#E (As) & <O0I%EMTHE,

2550 BB SRR IR O IR W53 DI ATE Lure BRI S CRATINT LB U 5 SR8
B LEEShS,

Na3 : BEIERHE
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BAR ABHERREORR

(1) MRS O COMNETRECHTREY (3249 Thb. REIZIW OHBEOELDH A
FTaEH, FLEoLKBRALALZV, FOBOBMIKBET, LLELRKTHS. FHoFRIES
BHbo LEIZEMPVRBINC L ZMMNASH D, TS ERTH S, SEFERLEETEL R E
HWshz,

(2)= 2 OHEE: BIR3 I3 B 1 IRETE T 3> % o R0 002 B0HH 2 BB LRI A5 T S1FE S 5,

(3) SRR : B3 @ISR Wb IS E BERERY 25 4 b, RKBERER 7 7 v 7
A ARl B, TLQORBMEAEBETKOQBRBLETHS. PWRIZEPT—T 1 FERo
MDA %o

(4) €y A — AWTHEE: [ 3 @1 Gtk o £ 35 U 720 MM 1L 46Hv.490Hy T o 72,
YAE A P OUWHEEOEAAT, YAy MCEESND. FRKREHERE RO 718H
Tholze 77774 POLHEEREL ) LETHEATHLA. MEoaBETIR, #io EPMA #
ERL DS, 77074 b LREESNS,

(5) EPMA M : I 3 @1z a BRSO HE T (COMP) £, HEBERe i
HEXBETIE, & (Fe). BXK (0) 1MV EES S 5o ERFIMIL IT5%FeO (5HH7£152) Tho
fzo YA F A+ (Wustite : FeO) (ZFIE S b0 Hits bl X860 X B TIE (Fe). T I=Y
L (Al) ZBUEA S Do ERHEIL 4TA%FeO — 532%A1203 (5+H7H153) Thote A4 b
(HercyniteFeQ- Al203) T 5o 7GR QAR & HHE X MUR T8k (Fe), H¥E (S), MK
(0) IZRiBdtah b SERIHT L 680%Fe0 — 27%Ca0 - 31.5%Si02 (S5 54) Thot 77 %
74 I (Fayalite : 2Fe0-Si02) (ZRISE S 115, MRS ROSERTHIE 259%K20 - 422%Si02 -
321%A1203 THo/: (7 55). ANV 2 L—A (Orthoclase : KAISI308) Liflahs,

(6) ALAMEHT 9 2RISR T . 285 (Total Fe) 13 57.70% & MHlitR &R+, 20 LEK
$% (Metallic Fe) 12 0.05%. BE{EHS 1 8% (FeO) 59.78%. BE{L# 28 (Fe203) 1600% OWETH o7z
JEEEST (SI02 + Al203 + CaO + MgO + K20 + Na20) 19.84% & & EH T, MRS (CaO
+ MgO) 1 182% Th o7z, EIHBREHOBBEEO=RLF ¥ > (TiO2) 2 009%./5F % 4 (V)
<001% EEMTH D, TR (MnO) 1£003%. # (Cu) <001%, #EFE (As) <001%
LEMCH ST

4 i b WEHUFHEIR QRGBT OEREEABETH ) . RIEEHC TR E NS, T HEEY
OWEDE . FFHE BT LABEOWERY (RIS B2 1Sk MR S b,

Nad : BEIRGS

(1) MIRBE : Lo AEORERGEOBRN (9740 Tha. HOBOGMITMNKET, WMk
EhOTHV, EWERIPRT, FRIZMCARIG X5 MO HE L2, WiE 3 W T, &
P % (BECHD.

(2)~2 OHEC M4 DR EMoMREBIIREETH L, L TMORKERE(F 7 A1)

IR R L L EE S B,

(3) BB : [ 4 @@ic7R T, QRMGEEBTOUKTH B, HERRRSEYAY 1 b, &
REHRRH 7 7 ¥ 71 bAGRHT 5. LY 7 AREBFTOEKTH L.

(4) Evh—AREE : M40 GMBROME S M5E L. BEMITB4HY Ttz ¥
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A% A bOLHMBEEMOBEAT, YA S 4 FCEAE S, 318K AR RO B I 576Hy
Thotze 77Y74 FOLIMBEME ) bETRHATH S5 #SORM LR, #ild EPMA 38
HEHRL LS, 77Y74 PEEEND,

(5) EPMA B : B4 @S8O KB EF& (COMP) £R+. BB OE ik il
97.0%Fe0 — 19%Ti02 (A 5T) Thotzo TAF A b (Wustite : FeD) LMESN 2, RIKMLE
SRS 65.7%Fe0 — 25%Ca0 - 20.7%Si02 (4H7 41 58) Thorze 7747 1 b (Fayalite:
2Fe0-5i02) IZFSE SN B, TP RORBNHE R OERTHIL 1013%Fe (574 60) TH -7z
&We% (Fe) THDo

9 VHEF, 77 ATETOMEL T L 2o FR4 @I KHET® (COMP) %7t. M#BIZHR
T L (e oERsriril 1011%S02 (G4 061) Thote H%E (QuartzSiO2) M
SN D F AR MBSO E R HTIE 56.3%SI02 — 132%A1203 - 26%Ca0 — 48%K20 - 1.7%Na20
- 193%Fe0 — 25%TiO2 (51#7 4 62) Thor. FAHEBETHS,

(6) ALsARET 58 2 ZIRT . 285 (Total Fe) 5248% 23 L T, &8k (Metallic Fe) 0.03%.
BEALSE 1 8% (FeO) 5662%. MEAL# 2% (Fe203) 1207% OWETH -7 MM (SIO2 + AZO3
+ Ca0 + MgO + K20 + Na20) 27.04% T. @5 bIEEHET (CaO + Mg0) i 273% Th .
FIHERAOBREROMLF ¥ > (TIO2) 2079%, 75+ 4 (V) 010% L EFRmOMNE
FRL7, MEfLv > > (MnO) 1£031%., # (Cu) <001%. MFE (As) 1< 001% LEMTHE,

L b R L P MR R oBBY (SI02 ) EHT, RBRERCTEIND, LELR
MBNEEL LTIk, F4> (TIO2), 29+ 3% 4 (V) 2HOEIERLTHY ., BRERIDHTH-
Pl L E 2 B,

N5 BEEAR

(1) PRS- FEAEHMROBERES (1552g) THo. LEREICIHEHRORE T T A0
AT 5. FOEMOEIY L HE S D, SOROBNENKET, FBIERIT (v, LEf
it lemilHOARBAEAET S, Wil | HIREAKOBE T, SILix2% (BETH L. THEHICEE
& B0 IR L RS LA M A B

(2) =2 o##: RIES OISR, EMBSEELT. TEMCH-> TY 7 ARE (BKEH)
HAHET Bo REFHRLEBE SN D,

(3) B : [ S @@izRd. QRMGERFIOUEKRTH L. HERRRSE YA 1 b, #
REHVRHE T 7 X7 4 PABRMHT L. QRF 7 AREBIOWLKRTH L. NIICEBETE 200
B (o) ANIET 5. b ORER BN BRIEKKTSHE,

(4) ¥ — AWFESERE : BN 5 @0 E E i Hoh R i o BERE & 52 L 7o TERERIIE 437HY TH o 720
PAYA b OLWEHEML ) SEN KT TH DA, BROBMLEBR, #iko EPMA BESERE Y
PHgASA b EREEND. FARKOBEREROFEMIL 6TTHY Thote 7 7Y 71 PO
WEMOEMATHED, 77V 51 biCRESRE,

(5) EPMA 7 : [R5 @I BORHE TR (COMP) %7+, FI BB S 2R X Mg
Titgk (Fe), B¥ (0) ICHWREASH 5. ERIIMHILIT2%Fe0 (FHTF63) Thote A F
A b (Wustite : FeQ) (Z[FISE S5, My fn it X ME TR (Fe), TAI= A (AD 2
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BAW  OBHERTROLE
Bibddbe SERFIHIE 492%Fe0 - 49.1%A1203 - 27Ti02 (F475164) Tholze ~hPF 1 b
(Hercynite:FeO- Al203) T, fi+ % > (Ti02) #WMiEY 5. A UREIERHE X BiRCit
% (Fe), B (S, B (0) ISBUSA S5, BRI 653%Fe0 — 1.5%Mg0 — 308%Si02 (4
Hisi65) Thofe 77Y74 b (Fayalite : 2Fe0-5i02) 125 S5, HHuibsr o ek 747 i3
47.0%S8i02 — 226%A1203 — 73%Ca0 — 75%K20 — 2.3%Na20 — 132%Fe0 — 24%Ti02 (5747 &1 66)
Thol FRHEMETHD.

(6) LsAHLEsr b7 §5 2 #02+. 428k5r (Total Fe) 39.16% (234 L T &M#k (Metallic Fe) 0.06%.
BRALA 1 8 (FeO) 4165%. BRALM 28 (Fe203) 962% OWME TH ol EEMST (SIO2 + ALRO3
+ Ca0 + MgO + K20 + Na20) it 4397% & Wl CH 5 45 MBS (Ca0 + MgO) WA I 270%
LBEDTHD, FCRBEROBRERO_BILF ¥~ (TiO2) X 018%.25+ 7 4 (V) #<001%
i ThH>/ze Bk ># > (MoO) 1£030%. A8 (Cu) 12<001%, #FE (As) <001% L{E
fichs,

ki b REFRERORG R ORREDAIHETH) . RMRERIZTHEND.

Na6 : BEIRERMEEE

(1) MIREE : = {ARTRTE2RBEEROBT (136g) Thi, HOHRIEIRET, LENHR
VRS S Ho ETWICIET CRIAVEILARIET B0 M 2 W IR T, WALIRd G B
HTH Do

(2) 27 odik : {6 IR R eficgEL 2y £ MRl B RERT
&b R R L WK GOBLRIAIET 5.

(3) HRBEAEN : PO 6 @@Imd. BIEpk - SHERES 7 A 7 1 b, BRIKBEDRER 7 v 5
A bt 5.

(4) o — ABTETERE : 21 6 @0 1 MR BEIE L5222 BEEEHIE 447Hv, 464Hv Tho
720 WEIRYAS A FOCREERL D LS ICKTTHE 2, HBOQMLIER, #tio EPMA 8
TRRL DG, ELIZYAY A PEREEND,

(5) EPMA #1£ : KN 6 OB =M OLRET® (COMP) %3+, HERIEHO® R 57
12 97.1%Fe0 — 25%A1203 (5747 24 68). 964%FeO (5478 72) Thote 2 A5 A b (Wustite
FeO) &35 85 o F A RO BF (48 0 5t fik 5107 112 49.2%F eO — 529%A1203 (347 269) T o 72
AN FA b (Hercynite : FeO-Al203) IZFISES LD, #IK GRS O E R 5T 12 690%FeO —
309%Si02 (4447 5% 70), 66.0%Fe0 - 29%Ca0 - 13%MgO - 312%Si02 (5l 73) Thols 77
74 b (Fayalite : 2Fe0-5i02) 1Z[Fl5E & 5. M0 RS S0 BT TIE 11.79%K20 — 632%S5i02
- 26.1%A1203 Tdh ot (FH AT MY 2 L—2R (Orthoclase : KAISI308) Liiisis. F/:
R ORI 2 B O E Rl IE 105T%Fe (4T T5) Thot:. Rk (Fe) Thd.

(6) L B2 RITRT. 285 (Toal Fe) (26096% L@Vl %mit. 208K
#% (Metallic Fe) 4 005%., BE{ES 18 (FeD) 6280%. BRALIS 28k (Fe203) 1720% Th o7 i
WS (Si02 + Al203 + CaO + MgO + K20 + Na20) (& 1691% & & T, MEMEKS (CaO +
MgO) o#i& b 192% Thb. EIZRBFHOBEERD “MLF ¥ >~ (Ti02) ik 008%. 5+ 2 4 (V)
H<001% LRMTHo A0 F ML~ ¥~ (MnO) (2 0.11%, 5 (Cu) {2 < 0.01%. 8tH (As) < 001%
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LEMTH B.

L b WHNHRIBEORE KA OERBINATETH ), BRESGRICHREND. B
OWEHE . BHEHERMMTL2PEomE Ry (BRI H%) IS RElsh b,

Na7 : BARER

(1) MRS : 2 METREORERERE (3508 Thd. SHICARRKIICEDMMYHHLY,
HOROOBMERKE T, WL I B BECRBEOB DM HET 22T L o280
Fabhiv,

(2) =2 o#lifl: [ 7 OIFRY . BREsEeficmE Ly Ay 4 MRS+ 5 RiGgT
Bd. FRAEIZT B WREDFELSEEIAIET 5.

(3) BIRGRAER : EM7 @@, BfiR - SR8 25 1 b, RREERER 7 7Y 7
A bAERIT A, EhORMELHHGNIEERHTH S,

(4) ¥ dh— AWFTEREE : EIRDT @00 e G u B aih O B 25 L 2z BRI 46HY Thofoo
YAY A FOLBBEEMOWEMAT, YA A b EEEIRD. 280K GRS OB 674Hy
Thole 77¥7 4 FOTREEMOBEAATEY. 77Y 71 FeMEEESNS.

(5) EPMA @7 : (R0 7 @I B0 KEET® (COMP) £7F. HERRERIHE X RigTix
# (Fe) ¥ (0) IZHWKIED S B, ERIHTMIE 1003%Fe0 (534725 76) T, 7 A% 1 + (Wustite!
FeO) kg SN b, PREHRMERIIHE X MRTIZK (Fe), BFE (S). B¥E (0) HEFDHD.
SERESTHTLIE 71.9%Fe0 — 30.3%Si02 (4475 77) Tho72c 77¥ 74 b (Fayalite : 2Fe0-Si02)
CREGE &I D, R ok T X 433%Si02 - 183%A1203 - 56%Ca0 — 6.1%K20 — 45%Na20
— 248%Fe0 (54741 78) Thotze HMARME CTH D, F 72ovh S/ 1k o5 i 5747 ik
1035%Fe (F1#70179) Thot:. &R (Fe) THob.

(6) {LAEHI ST 58 2 ZAZAF o 2SF (Total Fe) 57.92% (23 LT, &% (Metallic Fe) it 0.08%,
REILHS 1 8% (FeO) 5891%. BE{L4E 28k (Fe203) 17.23% DM A TH -7z, HiHS (SI02 + A1203
+ Ca0 + MgO + K20 + Na20) ¥ 19.95% & ik C BB 5H(Ca0 + MgO) O#lE S 0.77% & v
F B OB RIEO ZBEF ¥ & (Ti02) 12004%, 23T 7 4 (V) < 001% LB CHo 720
F Bk > (MnO) 1£003%. 8 (Cu) 12<001%. BE¥E (As) <001% LEMTH -7

LTS PENRHRBOIRE 3 ORMAIEAIHETH ) . BERGRIMEND . LB
OWEATOT, EIZGRIEH & AMNT L 2ROKERD (RRALIZH #K) 12 efiish s,

No8 : BTSRRI

(1) AHERE - PEHAEHRPRORTRES (079 Thi. RMIZREWEETHIEOHLY
AT LA BFLEPICAEL TS, BEOTRELEZ L LENHD. FOROEMLBEIKE
T, WREIR ZCHe BT E SHEAVARBIUC L BMGASHD . HIZTEMTE LY. RMEOM
i 2 WISBE C. AILIP % CMETH S,

(2) =& ofli R 8 DIZR+ o BRSBTS T, WKGORE 2 SHLREI RRICET
HAET Do

(3) BARCEEHE : MBS @DImd. HERIRES YA Y 4 b, RRBHRES 7 7571 b2
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Ba® ABKRFHSROLR
5. TLoBhoRELHEERIERETHL.

(4) ¥oydh— AW : AR 8 @0 GB AR B & 5E L 7220 BEEH IS 445Hy, 451Hv Tho
Too BIHIEYAS A PO L D L @A ICKTATHLD. BRoaBERIR, f#io EPMA #
ERREEDPG ELIZTAY A FEHEEND, T RREEIREROBEREEIL681HY Cho1, 7 7
Y74 FOXMHEBRDEAATHY, 77 v 74 FLiEShA,

(5) EPMA ## : RIS DI HOKHBTH (COMP) 25T, BEBRE T X BTt
# (Fe) B (O) 128V BB H B, RTHIZ 989%Fe0 (57 80) T2 A% A b (Wustite:
FeO) LHEsE3hb, BKEER I X RIETIEE (Fe). 33X (S). B¥E (0 CHIENS L.
SE STl 683%FeO — 294%Si02 (5147 4181) Thorte 77¥ 74 b (Fayalite : 2Fe0-Si02)
A S 5, XSS ORRTHMILA72%SI02 - 200%AI203 - 54%Ca0 - 69%K20 - 34%Na20
= 162%Fe0 (4r#7£182) Th ol FAUREMETH 5. /o RoRUNY R ORI
969%Fe (577 83) Thorz, £WEk (Fe) Tha,

(6) {LEEHBSHT: 5 2 #1507, £8k5 (Total Fe) 5699% =0 L T. &M#% (Metallic Fe) 0.09%.
BELS 1 8% (FeO) 6205%. MEAL#2 5% (Fe203) 1238% OWATH -7 HEHS (SIO2 + ARO3
+ Ca0 + MgO + K20 + Na20)21.44% T Z 0 ) bIZIEHHSH (CaO + MgO) 13 155% L BMTH o 20
FIHENHORERNO RIS ¥ > (Ti02) 12007%, /$F+Y 54 (V) &<001% &R EE
Thdo, S5IZML~YH > (MnO) b 007%.8 (Cu) < 001%.BEF (As) < 001% LEMTH-7:,

2 i b WP R E O RGBT O EEAEE T, REEETIITESRD.

Na 9 : BEIRSRAEE

(1) AIRME : DETERORERGE (215g) Thb. LEICREMIIZL 50N Ly, #O
HOEBIRRKET, RRNHCEEENS 5. RAREBROB AN CHETINE LT o008
[ {EE AT IR

(2) =7 ok [KO@izRT, FMMo T, Wil (BRE) TStk Ay
Abhv,

(3) PRGEHER : K9 @@+, @OWKEBILHRMIZHFLAKRENThE, $200
EFBLUQOUEROWATH L, BEERERY A5 4 b RKEERER7 77 1 2@ 2,
EOIZYAS A PRAIC EIER RO A A PR EAET B

(4) ¥ 99— AWFEHERE: BN 9 B0 1 B HR oRERE % I5E L 72, BIREMIS 463Hv 472Hv Th o1z,
YAY A P OXHBEEHOEMAT, YA MCEESND. T oRREERESOBIEMIE 750Hy
Thots 77¥74 POXMBEEML ) bETRUTH S, HHEOLWLER, b0 EPMA #
EERLEDS, 7774 P EiEENS.
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BEALSS 1 8% (FeO) 4598%. ME{L#S 2 8% (Fe203) 1433% OMIA ThH - 7z. EHEST (SI02 + Al203
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Mo, 7TYTA b EREESND,
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L} L] £ )3
55 o L]

Actinocyclos pormani] (Greg. ex Greu) Hustedt Meh - B
Nitaschia levidens var. victarise (Grun.) Cholnoky Meh|akil 6
Psevdostasrosira brevistrista  (Grun) Williams & Round Ogh-Meh | al-il 3
Rhopaiodi gibberuis (Ehr) Mueller Ogh-Meh| al-il . n
Acknanthes restrata Oestrup Oghind |akil - 1 ‘
Ampbora ovalis var. affins  (Kuetz) Van Heurck Ogheind |akil - 2
Aulscoseira ambigva (Grun) Simonsen Ogheind |akil - - 2
Aulscoseira spp. Ogh-unk |unk - g 1
Caloaeis bacilluar (Grun.) Cleve Oghiiad [akil . 2 .
Caloaeis leptosoma  Krammer & Lange-Bertalot Ogheind |ind z . k2
Caloneis siticula  (Ehr) Cleve Ogiind |alil - 3 5
Calmeis spp. Ogh-unk |unk . + 3
Craticula cuspidata  (Kuetz) D.G.Mann Ogheind |alil 1 1 3
Cymbella aspera (Ehr.) Cleve Ogheind |akil 1 3 -
Cymbelia beteropleura (Ebeenbrs) Ruetzing Ogh-ind |ind . - H
Cymbedils heteroplevra var. minor Cleve Ogh-hob ac-il . 2
Cymbetia saviculiformss  Auerswald Ogheind |ind 4 6
Cymbetls tumids (Breb. ex Kuetz) Van Heurck Oghind |al-il 1 v .
Cymbetla spp. Ogh-unk |unk a 3 3
Diploncis finnica  (Ehr) Clove Oghiind |acil . - 1
Diploneis ovalis  (Hilse) Cleve Ogh-ind |akil * 2
Diploceis parma Cleve Oghvind |ind  [ind |0 - . 2
Diplogeis spp. Oghunk |unk  |unk - - 2
Bunotia formica Ehrenbery Oghhob [acil  |14i |0 . . 1
Eunotia imyplicats Noepel & Lange Bertalot Oghhob [acil |ind |0 1 3 .
Bunotia pectivalis  (Dillwyn) Rabenharst Oghhob |ocil  |ind |0 - 1 E
Eunotia pectioslis  var. minor (Ruetr) Rabenborst Ogh-hob |ac-il |ind  |O 1 7 -
Eunotia praerupts Ehrenberg. Ogh-hob |ac-il |lph  |REO.T . % 2
Eunotia spp. Ogh-unk |unk  |unk 1 2
Fragilaria capucios  Desmazieres Oghind [akil  |ind T : 1 -
Fragilasia ulna  (Nitzsch) Lange-Bertalot Oghind [akil  |ind  |OU a . -
Fragilaria ulna  war, arcus (Kuetz) Lange-Bectalot Oghind [akil  |lgh T 1 -
Fragiluria vancherise  (Kuetz) Petersen Oghind (alil  [rph  [KT 1 - -

Fragilaria sop. Ogh-unk |unk  [unk [ 3
Frustulia vulgaris (Thwaites) De Tonl Ogheind |akil  [ind  |U - 1 -
acuminaruificenber Oghind |ind  [1ph |0 1 1 -
Gamphonema aogustatunRuets) Rabeaborst Oghind [abil  |ind U . i z
ful Agardh Oghind |akil  |ind  |U . - 1
Gomphonema auguEhrenberg Ogivind |ind  [ind  [U . 3 -
Gamphonema gracileEhrenberg. Oghind |atil  |Lph  |oU y 1
Gomphonema parvulutKuetz) Kuetzing Oghind [ind  |ind |U 1 s
Gomphonema sphacropboruhrenberg Ogh-ind |akil |ind |T . 6 B
anop. Ogh-unk [unk  |unk . 5 i
Hantzschia amphioxys (Ebr) Grunow Oghind |akil  |ind  |RAU 5 1 g
i Ogivind kil [ind  [RAU 5 . .
Ogheind |akil  |ind  [RAU - - 4
Oghind (sl |ind  |RAS a [ 5

Navieula confervacea (Kuetz) Grosow Oghind [albi [ind |RBS s &
Navicula contents Grunow Oghind [akil  [ind  [RAT 12 - -
Navicula elgineasis var. neglecta (Krass) Patrick Ogheind |akil  [rph |U - - 16
Navicula kotschyl  Grunow Oghind |akil  [ind  [U - L]
Navicula loterostrata Husteds Ogivind [akil 150 |ou . 1 .
Navicula viriduta  (Kuetz) Kuetzing Oghind [alil  |rph  [KU - . )
Neidium alpinum Hustedt Oghunk |unk  |ind  |RA 2 :
Neidium iridjs  (Ehr) Cleve Oghhob [acil |16 |0 6
Neidium spp. Ogh-unk |uok  [unk 2
Nitrschia bremensis Hustedt Oghind |akil  [unk  [O0 2 - -
Niteschia debilis  (Arn) Grunow Oghind |akil  [ind  [RBU - 1 -
Pisnulueria acrosphaeria W .Smith Oghvind |akil  [iph  [NOU 3 ] 7
Pionuiaria borealis  Bhrenbecg Ogivind |ind  [ind  [RA 16 . .
Pionularia brebissoni  (Kuetz) Rabenhorst Oghind ind  |ind |U . . 1
Pinnuiaria brevicastats  Cleve Oghind [acil  [ind |0 1 1
Pinnuiaria brevicostata var. sumatrana Hustedt Oghind {acil  [loh |0 - - 3
Pignularia gibbs  Ehrenbers Oghind |acil  [ind [0 1 2 8
Pinularia gibbs var. dissimilis HEobayasi Oghhob [acil  [ind |0 - 1
Planuisria gibba  var. linearls Hustedt Oghhob [acil  [ind |0 1 1 2
Pionuiaria londi  Hustedt Oghind (ind  |iph |0 - - 2
Pinnuiaris nodoss Bhrenberg. Oghhob [acil  |Lph |0 ] - 3
Pinnularia rupestris  Hantzseh Oghbob [acil |ind |0 1 1 1
Pionularia stomatophors  {Grun) Cleve Oghind [acil  [lon  |oF . 1 5
Pinnularia subcapitara  Gregory Ogh-ind sl [ind  |RBS 12 - H
Pisnislaria Hustedt Oghhob lacil ligh  |NOU - i i

WA® FMHNER (1)
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Pinauleria sudetica  (Hilse) M.Peragalio
Pinaularia vicidiformis  Krammer
Pinnulsria viridis  (Nitz) Ebrenberg

Placoneis clgineosis _ (Greg) Cox

(Breb. ex Kuete) Lange-B
Rbopalodia gibba (Ehr) Mueller
Sellaphora americana (Ehr.) D.GMann
Sellaphora bacillm  (Ehr) DG Mana
Seifaphora lsevissima  (Kuetz) D.G.Mann
Sellaphora pupulz  (Kuetz) Mereschkowsky
Stauraneis anceps Ehrenberg
Stauraneis nobilis  Schumann
Stauroneis obtusa Lagerst
Stauraeis phoenicenteron  (Nitz) Ehrenherg
Stauroaeis phovaicentoron var, signata Melster
Staurooeis smithi  Grunow
Stauroacis spp.
Surirella robusts  Ebrenbers

meoe e

Booo|mwna

*

=

13
BE—cos| -
BB o-co

=

gmpast

B

tlﬂ' s pH:-RALHTIAGH
HRAGGRR N 2GR pH: Xl(bﬂnl HT&!Z& CR.:IKI:HT&!Z&
£}

Euh  dekAH al-bi: K749
x..nuzmuwu kel nunrmmu m-w:mm
Meh UK ind pHARAH ind A IH
Ogh-hil: lmﬂmu scil R H roh ALK
Ogheind: R4 21T nc-bi: KR LM hi kA
Oigh-hob: 1 LI 1L M unk pHESM unk SHUKA M
Oghounk: I 157 91 it

RN

ASFEEN BAAREAN CLEARSIEEN CHUKBBHENN

DIMABEFHIAN DEAABETHMAN

ELRKRRFSOAE E2UKRRTFAMEN FRAGTEN (LEAD, 1965)

GRS HACTRME LERBANSEN Ko FRIANNRE

LATAAANGREE MATZALE NAQOHIAEEN ONREANTLE

PAMENGHEN QBRREND  (LLEES, 1990

SHNREN THIRSH ULAGHER (1L AK. & WaanabeT1995)

REBEHE® (RAARRBBE. - 814, 1991)

W5® BWMHMEBR (2)

HTHED, KEERE 12% LA R0 shiv,

FEBAY 2% & hoHilE, Hantzschia amphioxys. Luticora mutica, Navicula contenta. Navicula
confervacea. Pinnularia borealis. Pinnularia subcapitata % T & 5. # &K A % % # @ Nitzschia
amphibia (X, WARTLRKOMAN MNP L (RALKBRIZEFLTVAE I EHNE (, Asai &
Watanabe (1995) (£, WS M & LT 5, Mk, 824 5 # O Hantzschia amphioxys, Luticora
mutica, Pinnularia borealis, Pinnularia subcapitata &, KSR KELS O KL B L BN (FH L
Far e EOERORGCETORN. HROBREL L) IZHEGT 58 (42.1986) THY .,
WAL BRI OB TERICHA I o toTas @Bt ShE (B - WM 19891991). Lo T
ARBUE ORI, BARNIZIGHRT AR . AR T 25 o TR IR RS
i, KBRS BHRARIIR SR ARRTH S,

8[X SK67 TR b L% { OBBMEAAE TR THE Y, 200 BEHEU EARH 2hi. Boshiit
FROBERIEE, L AREEVL 00, FRONESEO SRRV s, RIELL
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TRARTH D, BedoRAMME, JokEfE M LT, RERICTURERE ) Ml TR s
B REHSHKEMAESHETHS o, RN QB LonTERT L L, UTOL
3 GlEH RS bivd .

Wi at+ A M, W - FERMA RS LB, $85 %E LD THA. find, - e
PEHA 10% ., $TH - AL 5 BOBMELR L Tva, p HICHT 286tHE, 704 ) i
EHROHT%ELELTE Y, TOMIE, BRIEH. FEftils L COFRHEF T T 10%EEEN LT
Wa, WK M, BARREERAH 80% & A Tv 5 I3E, IKIERAS) 10%. H#AK
Pl = ABHEACE N EN S%M RO ERELRL TVvd. KEER L BEEREORER, KEEREI
70%. BRI 0% BREOENELRL TV A,

TR IC o 5 h Aok, Bk 4 BTl AR B Planothidium lanceolatum, 5 A A 5 4
Gomphonema parvulum, Sellaphora pupula, B2 Navicula confervacea % Th 5. ok
HEMEE BB (AEL T vl 5L, 4, BAMEHO Planothidium lanceolatum (&, %M (1990)
&AL WlloE~TRE. T4bh, WIS L, Bk, BREbs L CRFRbL v
FEHEAH SN B EA R L CHBLY 2 T EtEAS R X VB L SR~ TRAEER : ShT
Wh. Kiz. #AFRENHD Gomphonema parvulum i3, FAKIZH L TARELR 213 Th { . WORE
LpHIHLTAFETH Y, EHTHVEGRDEHOMTHY, S LABIZELGIE, £
DFf:dh, Asai and Watanabe(1995) &, JEHGEIEH L LTw 20 2220, HEMYIZIE, @AIZSET
A ENFBV. BL L, BATEEM Sellaphora pupula &, W2k 5 864, p H 6358
B, WA A MEE IRV TR O REETH Y, P DR ARIZEDL 515 2 LALLM
L BRI 5 5E LRI RIS S O E A S U b (EEAHT STV D (Asa
and Watanabe,1995), % 542, BRA:EESE L L 72 Navicula confervacea It B & 5 (ZHFRARSLAF
BEMCEO S AR EN S HAEBEICFALKESCBRNCHBT L I ATV,
FMlilE, B IR REROME L D, MR TREROKRICELHE LTROHLRD Z LA S
#MThs, T, A, BELTTEL, BEPSBEITHILT, KBIZBVTHETZZ LN
FOMTHS. Pk~ UKEH D Rhopalodia gibberula &3%12, KHOERELWEHMIZ %M TH L.
PLEOBHEOERE L B REHOEREZET 5 L RXROHMNIE ORI, RO B HICR
KIS RB BN s, WL LIAFET2BRERORRTI S bo ks b,

8% SROI TR b JLEME  OBBLAEAEENTE Y, 200 MAELESRILS s Bosniit
AORFERER, B LRS00, HEROREIES SRARIBLEnI Ers, RBLLT
FFHLTHLERATH L. BOLRAERIE, PokEMEEHEE LT, BRI HR~TOREM TP
FHBETHE S B, FEND KM AR THS 0, HIEENR G MIE) I2owTH
Y5 E, UWTFoL ) LEmH 380 5, Mooy aMisita, - Fatbilr @b Lthh .,
#50 %EEHTVS, TOMIL, WH- RN 20%, R - BEIEEAT 10%, T - FoEH
10 BOEHEEFL TV D, p HIZHT 2861, 7o ) ElD2EOH 0% T LHHTED .,
Fofut. p HAEMAS 20%. Beibis L CRHEAE 20 5% RN L Ty b fikic
A MG, KTEMEDH 50% X EHTWA, ToMlld, Akt 20%, HArEMAH
10%. ABAY) 15%OBEMELR LT bo KERMR L BARRORET, KREERHF 5%, M
AR SNHEDEMBERL TV 3,
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TR S, K~ Uk O Rhopalodia gibberula, #7K4:#iTHIAEM D Navicula
elginensis varneglecta, #l 7 75 5 £ # @ Rhopalodia gibba, Pinnularia viridiformis, 1k 7 1t & @
Pinnularia acrosphaeria. Stauroneis phoenicenteron % T& %,

BLEORBEOE B E 2 B TREA R (L Ty aull) T 5L, 4, Buk~fUkEMo
Ropalodia gibberula 12, #f4E¥#T% ). Amphora ovalis varaffinis & & & IZHRE» SHB S h
FILECBOOND (40 - 1R, 1983 etc). F/o, HP (1987) 12k 2k, BEBCRESAAY
fRAEPS b HHAFELTEY, YFFOKBELEIZ, SRICIMBLEZC LG, AHOKHHZ 8T
EEATVAZEERLTWDHEL TV, 512, BFERE (Hh - did. 1985) 4 ST EL{ &
AZRRDEOME b F v, — K, HKERLO Navicula elginensis varneglecta iX, I #SOER
WakOFIN S5 KRB (B, KK, KBOBS) ISHHEFTHETH L, KT, HATESL
Hio> Pinnularia gibba (&, #FEE (Rl pHE f431) . S40ED S MMM, BAR - NIFICASNDH
i shn (bR, 1978), R L EAAREMEHMO Pinnularia viridiformis (&, AR L L0L
HRBAED B - B AR B 5 R D 1E D, MR RIS L, oBEHZIEB L TRATKE ¢
EENOWWHTH S, 5612, 1AM Pinnularia acrosphaeria 12, ik, #WODRIIC
Rohbkains (Patrick and Reimer,1966) A%, 5. iBMICMBNICRET L Z LA EVHTH D,
1A 7 Stauroneis phoenicenteron &, B, EIZILAMIZES 5N AHTH 545, Bkl
WBORAEO AR RENIERT AHTHS,

PRl £ B - R S EORRE BT 2 L RRHOMRIFORIIL, BT £k
FRIER S o S AT 5 Bl d LICIEET A HIRBRORN T Ic S obn L keSS ha,
LB, EAREOHEE, BEHE (., IO b EHREEGEICS D, EBECOVTATHLE
HEFELDVTWAI s, REWKLEZLNL, TALOEENS, RAROHBMFORBIL,
R OBEY £ & L TROKEED B itk iR 4 etk 5 RGBS SR 2 Ed s, BhBIRE
HOBRBT I2h oo b e MR 2N D F /2, REFHL, KFHIEMASRR L 22 &6, HEBBHIE T,
FRAE CAAEM AL 22012, Kb DX AT 3 - 2] fEtEASTHE S B

3. TEBT
31 G HTRE

SUPHIE, 8 [X SK67 *hRd (5 7 12119 K§ ), SK67 TR ([F1E0 25 K ). 8 [X SRO1 TR (A1 45 K ) @ 3
HTHB. REORHICoLTHEESFOMCRRL T 20 TER S,

32 SNk

FERATIE. BORHY 10g 2R L. KBRILY ) Y A1 & 2 HRERORE. 025mm 082 £ 25,
Wil ( SALTESE, I 22) 12X 2 RMOTE, 7 KERC L IBWHOKE, THRFY A (R
AKEERED - IRRERE | ORAE) AL L S HBREPOL LD - ADGRET, ERTRET . B
WEZ ) Y THALTTL 87— P EIEEL, 400 #OEFBRIT C. MBI 22 TOMSI<>
WTRSE: RHCT B o F5E S H A4 OBLA AL U, Erdtman (1952.1957), Faegri and Iversen (1989)
L EOERTBIZMT 230, BT (1973). 0 (1980). A « /T (2000), =Fid4 2011) o
EHBOERFHREL L BEIIT 2,
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Bk LoD SR (197) 28
L TA R RFIE % TS 5o
FSEIZIE S 20 A 5 — B T il
HEEFLHCT, 1 FE L0 A
FEHZTET B, #RIEFEE - &
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BA®  ABKRPRIROER
b, Tof. EIR. YHE. N E
W, 2+ 78K, 7HAHEE, 7TFYRR

EEiES, WAERA AHOBEIEL,  — PEwks s o
O 20~ 30% BIEA ABEEL, 20 oot T |-
fla, 7 2 ZHE, SEFR, ¥R MoTaCy —=
EORATR LIS o 20 MY LT, Wikl ——
S ISROTERLE £ rts, ol mrecrii-miszie o O
Wikix: oo &
E Wiy o g
34 B i Helshore o0 ﬂé
ORI, TR LT E RS L 20 weponl] D v
i4.8 X SK67 FRi.8 X SROL FRE2ZATH D, Wrikkys X
Wesrk . B
SESKET WMTIE, JERLRAmELAks L Tyt s %
bR AV, TR PR T oo L 28 Mexalr ¢ By
=g
LT £ 6 (1967, ZHb 0l acs —— g3
eI, HBSOMTEAR AL S D B4 noie M o
Wi 4T-WirT L] By
RS FIZBARTWA DI CIEE Lk Wkd -1 s 22 E
Es . £
ORHZIZAKIC L DR L 25 Shisd §ié s 5§ %
DO, DEOMI ML TR 55 MEoqxiMeie B g R
PEELGND, SOk LHRERD ET Mo s @ig
& e B
BRTHo 0, ERHEEIRY Ao B i 41_ 5ED
A - X
rEEbhs, bl Wiki-Mitii —mm BE®
3 LI ]
ok~ EIRIFI 8 [ SROL FR 45 & O b e ¥
ke 8 [X SK67 FREOTER LT RIS, <  Bs
WAL LRMAHRTH B <V KL ;g
5 <L M ZEdb, ;
BIEC, RN ROERTHD S s . il
AR LIS ORI SR 2 %g
I AN RA LR ME T B, & W s [ -
S, TRETELO FPRHLAE LS S f 00 S B0 i —5un
ORRERBHTH S, TOC Lit, Bk LS A -4
= e - - sk *
HOEBMTHREE AT L IAEOERIL &NﬁE i
FNSHLTVEZ EAbbbia (BRI e

Ay 2012) —7F . BERALLOILHIZHERE
[EEeE R SIS PRINESE L RPnE ST
ELAMRTHE, ThbIRETSER{
Mhetuin (EREOBE <L L0
s ), —ERLHMART B L IENRELIZ v, £, OELS L hELpIZ S ERZ0
MRz, HATOLERAY 2V, 0L 20Me, BEEMTRLS, RS Lo Tilhd ) b b
DR T 7 ZRESRIL 2245, BEAEAIZ (e, BAOIE POy R S

8 [X SK67 5%
8 [X SK67 FR#
8 [X SROL i@
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LEZOND, vy Rk, BIETHRMELIHEICALNLBHTH L, ToMl. TIE, 74
B, ¥/ %W, oFFHERK, THHER, 7 RELENS. o0 i, Al
A, WAV E LS TH S, vy KA. FEAWHEAIRLS EitkoTHMLAEERL
Shbe RSP HORETT A H YERAMA L, v BN 3 2 Ed S, Mk~
2B LT AB MR REAOBEIIRE > Ty L S 15, WRIERL A AHoBarwm .
AXYNTHE, TEXR., FI2ERGEEM S AL LHTABIRIFCHEETHLIZ PG, B
BT L o THHEL Z23BATIZSESRMIRA L, Nl (VbW 286 T HEL Twiz Lk Bbha, i,
PR TH S A A WA E IR - OB S, VRSP EORBEI SEHT S L0 5,
ST B THIEF STV TR B 5o %245.8 [ SROL T REHaRAE ~ Bt {L & SR B2,
HMEAPHEOERERICHBL TS ), LR 0ERLaORAL B v T, Sk ~d
BRI BRI AR o T S 82l B0 SOOIV TR MER OGO RTINS,
AR R AMER OBIE S B E A, HORIZHRT S 2 08 5,

4. HHEFEE
41 B

Hokeh i MEF OB, SFOL, SFO02, SK62 A& Mk L 22 BALH 3 0 (B 7 ~ 9) Th B, Thb
FRME £ T 5 3 A (BEHERE 4 ~ 6 LR—RAkTHE,

42 ¥ diik

BURHE F1AWERR & Ao RO (RIFIE ) 6 B (RO )- B2 B (REARITTE ) o) 3 W7 i o0 MBI 2 (I L
TR & OO TR TR & B CORMHLIO TSR 2 B L, 2 ONFBE BUERA S &
TS AT B A SRR SRR AT 00 A AR R T — & < — A L el L CHOHT (A EE) 2 R 5.
i3, AHEIRO L PIFBUE, B - H79 (1982) £ Richter fis (2006) £ 8% 2T 5.

43 #R

B ESERR L8 7 RIS, Kb, STHIEN O~ Y IR IR SR S R, RS
HESriet.

- ¥ BHAEEHER (Pinus subgen. Diploxylon) =%

W7 PR N & R Il TR S B, (GHE O RH D 5 H S0 BT IR~ el
AT RH ORIV, T a0 i 2 6 1o BUERRERE, BOET ., T KT
TELY T ARRTRES DD, KEREGHEx E) T AMRIGRERL . S ENE LTHLD
Fro STEFREILIAERAN & 2 Do BB PURELC (R MR O R ARD 5 b, BUEERIZNS, 1~ 10
il

AR R |th ik e | R RE i

#ie-7 NYN2Z-FO010 81X SFO1 _|Mi§  |4-58 BALH 2y
-8 NYN2-FO020  [8[X SF02 _[dki 5K HAEH |y WO
BHE-9 NYN2-X0145 11X |SK62 |k el |~

W7 WHERERR
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BA®  ABKRPRIROER
44, ER
BALH 3 AuL, BEASGHLEL, RIELTOB I Eds, MEHE LTORARY, K& Mk
(R ST D S o FAREOR R TIZ.3 MOMIEFRIE 520 = 20BP ~ 530 = 20BP TH D .
AVEHICAH S hZ SRS LD, SThonRibdil, 2Ty v RMETEERIZFES L,
Y BEHARERR. Wb 53w BT, WETRT Ay Ly aw o 2y ST 5.
YRR ST D RREOR T, RIS IE L L IR AR A D . B L R
Mo £, BIE S Ha, BT, BB FIRT UL, MR L LT R O R %
BEMCHALTWS LS5,

5. FREEFHT
5-1 BURH

TR R, ERCHA T A REERTH D, RERE -1~ 4 29K iR R R T, BRI
ARG -3 AU TR ) RS E AL TV,

5-2. S hik

FHBRBT T, oY T —TIREESEES RN CHITRR L T 5. SHkEIZT A0
F— AN X M HERTH S () SRR AT SRS, XGT-5000Type I &4 L 720 %
WL X EAURA S0V 1mA OO VY A5 — 4y b XME—LEN 100 gy m 20 10 4 m,
Wil B3 ARG Si BRI 83 (Xerophy) Th A WIMWTRETHG T R YA~ 7 ¥ THEN . F U T4,
Y RY ALV LR EIGHOE X SR EROMT L, RIREHNTE,

AGHCOBER L, 50kV, 082 ~ L00mA (EBIEEEIZL 3). ¥— A% 100 u m. B5ERR
5008 (ZEESE Lizo SERHTIE. BERBEAVLZBT T2 YA SN -85 258 (FPH) 253
e AT E R Y 7 FTITI. 3612, HEXEMTRICRRLARBEEBEMRE LT &
R TR G ON TR TR 5,

53 #if

ALY BOENARY VB LUFP B LA PERGIEEE B &, B 12EIIRT. Fif
B -1~ 4261d rAE G 7rI=va (AD) SHECHEB SR, fIZ) > (P). H& (S).
AN YA (K. ANEoh (Ca). F4 > (T, 8 (Fe) St S iz /o, PSSR
L0 @ ohAmgd KR LS wTFhoRRIcBeThH, RiEA ] 7RoRTFRBRshih o1,

64 ER

AEEHOREN L OO L LT K ORIR) LAY HIATFLNRD, KERIERILKR (HeS)
TP E L TIRRERD L i & S AR S B o 2 I 7 IEFEC I3 SRET 8k (Fe203,
SRR T, ERICER (D) OREICHE) RS EL (B 2000, Kl
LW TR ECTH S, T4, XA FZREENH L g m O/ TROBFBRPS 22600 5L
WESNTVD, Zor 7TRORTFERERK 2 7 ) TRETHL EHNHLTE ) (FH, 1997).
HARKBALSE S TRARRAAZ O L) 2RRERS (K8, 2004). By 7)) TRBRO A7
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Amphora ovalis var. affinis  (Kuetz) Van Heurck(8[X SR01.d5#)
Gomphonema parvulutKuetz) Kuetzing(81X . SK67,# B225)
Hantzschia amphioxys (Ehr) Grunow(8[X SK67, /i % 164§ )

Luticola mutica (Kuetz.)D.G.Mann(8[% SK67, % 165%)

Navicula confervacea (Kuetz,) Grunow(8[X SK67.7 %t 165%)
Navicula contenta Grunow(8[X.SK67.H %€ 16k%)

Navicula elginensis  var. neglecta (Krass.) Patrick(8[X SRO1.dRi)
Nitzschia levidensis  var. victoriae (Grun.) Cholnoky(8X,SR01,dRF)
Pinnularia acrosphaeria W .Smith(8[X SK67,#i 8 2254)
Rhopalodia gibberula (Ehr) Mueller(8[X SR01.dR#)

Sellaphora pupula  (Kuetz.) Mereschkowsky(8[X SK67,1 B 22F)
Stauroneis phoenicenteron (Nitz)) Ehrenberg(8[X SR01,dk§)
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FPM {2 & % LA B2 A7 51%., S0 38%EETH ), AXN SRR TH D, = OBI5E T2
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