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(1) PIIREREE @ & ONETIRIIERORES (69g) THD, HoBMIEEKET, FEEFH L,
F LMD VARRIGZ X B MTASE Ly, FREOREEWAMIMIMNAETIN, T8
HidA s,

(2) =& gl %97 |- o BMERH T, (RIS GRAER T A Y 4 FASIMET B

(3) PARGAER : 5507 - @@t PEREis s A% 1 ML L TR 5, 251280
RMECEREO 7 7377 4 bt b, RIERESORHTHS.

(4) Evh—ABEEERE : 597 [ - @O H RSO BE £ 85 LA, BT 422Hv, 450Hv
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[Ogc ]
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A450H{S0gf).
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Na. 0167 0040 4510
MgQ 0052 0500 0078
ALO,; 0393 0063 21824

20331 41544
0z42 1110

0150

- 0135
= 5455
az9 3501
0040 0108
0078 0055
64024 13137

078__0;
97581 91488
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Thot. RILOBESOLOH, YA 5 4 b OLRBIEH 450 ~ S00Hv &8 2 L ETRE TS
Bo L LEGHOEM LR, Hib+s EPMA TOEN - ERATOKESS, 228 1 b (Fe,0)
L S D,

(5) EPMA ##: %97 M- D EHOKMEF& (COMP) ®iR¥. FEECIEHIIFHE X R
RTIkE: (Fe), M3 (0) ICMVRIEASH 5o BT 933%Fe0 (HHTH9) T, wAF 1+
(Wustite : FeQ) L35 2D, MG EHE X SURTIE (Fe), FEXE (S). Mm% (0) Sk
Ny 7 o SE ST L 64.0%Fe0 — 32%Ca0 — 203%Si0, (W7 4110) Th =720 77 ¥ F 4 b (Fayalite:
2Fe0-8i0,) T. 74 4 (Ca0) %P REIET 2. Mo B S E 805w it #1 475%8i0, -
218%ALO; - 35%Ca0 — 55%K.,0 — 45%Na,0 — 131%Fe0 (SHT L 11) Th-o 7z, Fih HEREE &
W TH2. EPRORMALEEGRIEL, X BT (Fo) TOABVEIENHL. Bt
Hifiliix 987%Fe (4M7412) Cho oo REHK (Metalic Fe) Tho.

(6) LARIBE 57T 85 3 FIai . 4e8k47 (Total Fe) 5520% 124 LT, £ 8k (Metallic Fe) 13 0.28%,
MEALS 1 8 (FeO) 6167%. ML 28k (Fe,0,) 998% OWETH - /oo EFHT (SO, + ALO, +
Ca0 + MgO + K0 + Na,0) I3 2564% T, 20 5 LIRS (Ca0 + MgO) DA 1L 234% &,
FUBBNHOBE (5757 2Bl BEOTBIESS > (TIO) H017%. 20+ F 54 (V) 2001%
LETH o EREbT S H 2 (MnO) 12002%, # (Cu) $<001% LEETHE.

ey b W IR O IRTT RS O M A L { SRIIRGTE B S W B 3 o SEEY (FeO)
DBEHAE (. ECHREHTBMNTRTMILAROUERY (WL 0 5 850 (2f 5 BUsid &
FIWF LS,

No. 9 : #uaa (77 AW

(1) Al ZOMETEROREY 32 Tho. BMIZEEAET, RilELEN X v ak
kA B B AEMEIRIE L AL (L IR P OE R LR S e s s,

(2) 2 Ok 998 M- DIRT . PRI R BB R ATET 525, 1 12H 7 AW (R
L) ORBIETHD.

(3) WML : 998 1l - @Iz, 7 AR ORGEZ IR L £ QRIS S EK 0
PEEROWATHS . TLEAMICAET 2N CRELVABIIEERETH L. TR HOHINICML
Tit. EPMA MEOTITiHFET 5.

(4) Ewh—AWEEEE @ 5 98 [ - @0 ik G S o M 2 fi5e L2, SEREWiL 958Hy &3k
WHTH o 12 toho) EPMA MARES S, S Of#BSIEHEKMT (Enstatite © (MgFe) . 8.0,
LisE SN B,

(5) EPMA #7598 M - WIS BOKHET® (COMP) £+, RGNS L OREH
LHRAROEHIY (BR) 3, SEXRERERSL LEE (S), w73y 74 (Mg, BE (0) 28
WG E B ERAHTIIL 205%MgO — 129%Fe0 — 5L7%SI0, (SFHT 11 13).208%MgO — 87%Fe0
— 556%Si0, (4#7£015) Tho e & bIZHKHE (Enstatite: (MgFe) ; 5.0, L Sha. —h,
HOBRMFOER P HHIL 691%SI0; — 121%AL0; - 54%Ca0 - 19%Mg0 - 14%K.0 - 19%Na.0
= 30%FeQ (ST £114) TH o Ao Jedh WRERRE TH 5. & S 1Mol 2 W by (d L BPE X B Tid 8k (Fe)
OXBORIGA S S SERTHIIL 946%Fe (BT 16) Tho7zo S (Metallic Fe) Tha,
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R84k 958HV{50gf), B/
EEILE T T

16 Eloment 18
0.156 0 0.328
20178 P 0536
2581 S 0,004
55632 Fe 04,627
- S 0.304
> = 0007 Ca 0041

0020
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Hos aE (4725 (No. 9) OEREES - EPMA BBEER

79



(6) (EHURST © B3 &IAF. 285 (Towl Fo) OWAIIEM% LRHIEG. 20354
W% (Metallie Fe) 12037%, RE(LS 1% (FeD) #6216%. B{LH 20k (Fe.0,) 500% H#&TH-
Foo ST (SI0, + ALO, + C0 + MgO + K,0 + Na,0) O£ (3 8856% & 5 ¢ JEMAEHS (CaO
+ Mg0) b 854% kMBI &R, BBk (&5 ¥ > B REOSREF ¥ > (TIO) 12 074%,
SES A (V) 002% ZIERTH 72 F2@IE~># > (Mn0) 12 0.14%, $1 (Cu) < 001% &
BHECHD.

LFE AR R e SR F O s BANTORITITICM ) PHE L oRRY R
W) LM EALL. FAEEIEST (CaO + MgO) bROMIIE T A% = AUGR N DRl TIRL L
KRRKOERLEL ND,

No.0 : fiE

(1) PIHIRENEE @ PehEOREGT (20g) T, WEIEERETHS, FoRMNIEMKET, By
AL D Do R ERDOMIARAET S0 A TR IZHE (B2 5 E0MIkE) Atk
AL TH Y, SeFREORROTIEYNE L 605,

(2) & o#lik: 899 Bl-DimRd. IR S bskd BT AET L4 NElCE L £ 700k
(&£ AL

(3) SARCGRMER @ 599 [{-COIRd, QREMOIKTHS . HERIRFE2AY 1 F, KD
WM 7 7V 7 4 PO D, BMRGRHOMETHD . TLEOTH ) OWR~WKERIEHL
BT D, WIBIZGRROMBIERATRE L TE D, W (C0T7%) THaWENSFELL6NE,

(4) ¥ — ANFTTEEEL - 45 99 X — @ G BHH R e SR % 8058 L 7o, BHENIE 458HY Th -
foo AL A POKMKEEMORMATH Y. 7AF A b EMEEIND, 2R EHRE O Bl
iX644Hy Thotze 77 Y74 POUMBERORMAT. 77 ¥5 1 FElEsShb.

(5) EPMA MIfr : 5599 [ - @Iz SO KB TR (COMP) &, HEBKas LFE X MR
Tizgk (Fe), M¥ (0) IZHMVREY S S, ERFHMIEISI%FeO (ST 17) Thotz, v A S
A4 b (Wustite : FeO) L 3h b, K EBHERSREEEHK (Fe), BE G). BE (0) 12K
EARSNLN, HRETEALY YL (Ca) ZEVEIEY S Do ERS IR 452%Fe0
= 17.3%Ca0 — 31.0%Si0, (5r#7 0 18) . PIflIE 662%Fe0 — 24%Ca0 — 306%SI0, (4rHTi019) TH-
Feo W7 7 4 F 4 b (Fayalite : 2Fe0-5i0y) #lTH D, TOIEEBIZZ 1 4 (Ca0) OBED
BOHAFET . IBRARER G ERFIEAD L. 8 (Fe). T I=va (AD. B (O) i
RIEA S Do kTl 504%Fe0 — 458%AL0, — L1%TiO, (4M4120) ThHofze ~nid A b
(Hercynite : FeO-ALO,) THtiit+ ¥ =7 (Ti0,) #ME#+ 5. FbTOREERFH I 456%Si0, —
236%AL0; - 64%Ca0 — 60%K,0 — 39%Na,0 — 126%Fe0 (5F#0i21) Tdh -z bk WEERRLT
%o F R ET R, A5 X R C IR (Fe) 1202V BUEA & & SE i 58T il 12 986%Fe (47
¥8522) Thotz. £BE (Metallic Fe) TH%.

(6 MLAHIE 0T - 55 3 2T . 25 (Total Fe) 47.94% (23 LT &Mk (Metallic Fe) (2 0.16%.
REALSE 1 8% (FeO) #°5590%, ME(LH2 8k (Fe0)) 619% OWETH -7 SIS (S0 + ALOy
+C0 + Mg0 + KO + Na.0) 3488% T2 203 LIEMES (Ca0 + Mg0) i 435% & £
Tha, WEEHOBK (G55 ) BEOTELF > (TIOy) 11017%, <+F o4 (V) H
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n
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0005 0002 0008 0003 0054
0023 0486 0001 0053 6012
- 17324 2350 0204 6442)
o410 - 0017 1068 0120
o018 - = 0087 -
0124 0091 00% 0030 0020
95106 45184 66188 50407 12836
0,031 0004 __0.029)
97.227 91196 99975 98572 99.151

0233

X 0021

" — 0013

EMETFE (COMP) & LTFHHE X B 98,640
- si a1o01
Al 0010

Cu 0.134

Total 89152
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S TR T KR U R MU b2 A & Wantanabo, 1995 DR L EERR CRA- VBT RB:BE P - 819, 1991

B101E REAROEEFRCENSE

SXI1003 SUKE3 - HeHUREAD, B, BV, RWPRBINCIRL 2 hiie. ABmftsficva,

SX1005 UFH4 : HAMEIRE S0 bo SEROWHR LI 5 % 200 HERBEEEZ S ik ve A
BRI TS,

SX1005 3#5 1 MM, HIBGR O BREE R S 0 b L CHHRS ATV S, ABMELES
hTwvad,

SX1006  BUHH 6 - BLREPOWRE & AT D WMBEP R v Fo ABMME ATV 2,

2-2 Skt

BEGSgE Y —H — A MD, EMLAERLEBENAZ TRBORL AR O S
B - E AT . dus. TR, AAKEES LB 5. ok, RBARDIZEE L
WL EREL, ERRORELITY . COWREE 4~ 5 EEDET. Wiz, BRLREC X 2RES
OFFEETC, BRLSOREICHML, A8 F 7 A T L ORS¢ 5, Wtk L2se ki
ABIOTY) 2Ty 2 ARBMEF L, AF4 FHTALZMDTRAT LT - P2 FERT S,

HEEIE, TR 600 B F A 1000 85 TIT V., AP A NATF - PERMGWERICHAT AR L
200 Mtk LL BB 2 TRISE - AHECT 50 BNE LT BERACESUEBHRL 260100 T,
200 eItk C X 2oL, REHMOTELHBOREL LA eV dis, 2EMEL, Aha
Bl < TARBTES L S I8 DD, HBORE L o422 Tz, Hustedt (1930-1966)
Krammer & Lange Bertalot (1985 ~ 1991), Horst Lange Bertalot (2000), Desikachiary (1987) %4
LEBEIIVE,



184 i LT 0 F P HOTIRIEICR 3 B BT K Dy iRk A~ UK UK. Bk
HESHL. 26 EOh oAk, 5. p H, KORBTED 3 MG 20T SRR E L .
RTINS T BT D 2O AL AT 100 L. R S R B RHE ow THEK
(LRI 2 5. 70, BPizi, #kk - PORSE - ke Ao HlR SIRE & ek % 2 %
ELAKESE - p H - RO IZ oW TR,
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ARG, WO B0 SR T . BRESF T 0 HO 9 5. 5L BEELG R EH
B BAKES 120 TIRHFIECd - 20 B A A 726U & SX1005 O3V 4 12 100 (DL L S rzas,
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AMTHN SN D, SR LTI, 8% EFORIEMA M ST 2, TRROICEREM L 28, fOKRERo
Achnanthes delicatula, Nitzschia constrieta, Nitzschia granulata, 5 Tdh 5.
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LA S D 100 M LL RS L7 SX1005 SUE 4 TIEAORAE AT 909%0% (il L. BRICf% L 7sit
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and Tadal981). #EEEAYIZIX, HEBGRICEFRNBE T oRQIZME NS b, BN 2 Ml s+ 2 2
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