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Crystal Structure Analysis by Maximum Entropy Method

Yukihiko Kawamura*, Takanao Asahi*, Katsuhiko Hasebe* and Hiroyuki Mashiyama**

Recently the maximum-entropy method (MEM) has been applied to refine crystal structures. In
this report, we introduce the method and assess the method in comparison with the Fourier
synthesis method. X-ray diffraction intensity was measured by the use of a 4-circle diffrac-
tometer equipped in the Center. Two dielectric crystals, NaNO: and CHsNHsPbCls, were investi-
gated; the former is a famous ferroelectrics. The MEM gives successful results both for ferro-
electric and paraelectric phases. For the latter crystal, however, it is found that a ‘ghost atom’

may appear in the MEM, if the observed diffraction data contain some systematic error.
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Observation of cell division in amphibian embryos
with confocal laser microscopy

Abe Y.* and Iwao, Y.*

In order to investigate the molecular mechanisms of cell division in early development of

amphibians, the embryos were fixed and stained with anti-cyclin B1 antibody or anti-a and 7

tubulin antibodies and the second antibody conjugated with FITC. Cyclin Bl was localized in

the condensed chromatins, chromosomes, centrosomes, and spindles.

7 tubulin was localized

centrosomes and poles of spindles. The confocal laser microscopy enabled us to observe the

localization of these molecules in a large size of cells, more than 500 ¢ m in diameter.

1. [XUSHIC

HINE D 2T BN DZHEIRN & R DR ZED< %
LEWXRLSZEDTERNHDTH S, TOHEA
72 FHBISEE LX< RESINTWT, fa
SYERE I THUILA 7 R E 2137 LT 2 MBI e
K+ (MPF) O2r+13, HAIOEEREED S M
O MZBWTHIFTHETH D, £<IT
FEAEVI I O 5 2 E & KT, FERL 7z,
BWwpEhEesN, HIAE, 77UAVAATL
)V (Xenopus laevis) DZAE9N (1 M) 13—
TETOMAEIC AT 5, Z OHIAREDIIENIH
faHD U< BEFRD ETHRIFOMEIO—DT
HB. FEl, JEIZEETIVICHS RO TD
HEHL — T —BEMBHEOE A 28T %,
ERDERIZBNTD, RIMERSRE TR SN
BRI K VEAEOHIN TS, 2 s O
fasr# (KM% TIdMiEIIME, G
B, SHIEG Hlicairensd, G HIZDNA S
FRIENEI T S IICIZIDNA G ZB 272D, Gl
I RERITH O, G Sk EMITE DR
9 2 MEINOBITIIHINIE O MPF OFHEIZ L >
THIFETN TS, £z, MENIIE ST, #Al

I, H i, BH I T sns, mAEED
TI7UNIATIINET HINT AT (Cynops
pyrrhogaster) DYNEITIE, 5 12 JiEE F TR
RICHERG EGHMNFEIELRW=D, 1[HO
YA ZIIVHIIEFICTRE N, UL, MEiE S
DIEFFTFEE A EMOMBERUTH O, MIIZ
WA H ERPED CHRERHENEE, 2D
DIRMIENTE S, J7xbb, YNEIHIOMEH
DOEFTIEIMPF{EEOFEIC I > TIRESNTH
%, MPFIZIEHY 712y hDcde2FF—t &
FEY T 1=y hOYA 71 BOERKTHD,
YREIAD MPF {& TS 27V > BEOAITE ST
FlE SN TWD, £z, ZOFRDHETIEIMNE
N5 132 BAR DFf SRR DGR 2 I B S &
%, TDHK, WUNMEH (1270714 FA2H)
MHIE5 MR O@ E THRN =5 SN 5. U
BllabBFa—T) NERIIEEGLEZHDT,
—RIZHMEN S EERMGT 50, FNZiEr F
a—7 U ONEBELEEZIZZL TN,

G, YITURIAHIINVETINTAEYD
ZHEINE W TINEIC BT D a, BFa—T1
PEyFa—T ) 2 OEE E BB URE &4

* PR ORISR AR E YR e Department of Physics, Biology and Infomatics, Faculty of Science.
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HEL - —0mME T L <BZEIT L&zl
770

2. RERANIEINBIDERR

%2 INEN 2R A 721 U W S B EEROEIER
ZHEEL, INEIT AT 2300 LITmEL L
(1), SEIYNEIETIE, 13T 2 KT &IcEIEk
N—HIZFRAL TRHT 2 EN0n %,

3. 1EVUIBITOY A B EDNANER
AEUIINDOYA 71 > BOSGZHET 572
DIZ, 56 INEIOINEREN H A B 72 EED S 10
T EIZINEERELT, fiA 27U > BhiikEH
WTHOEHIA R ZB Zlao 7z, FITCHE 2K
ik & DN AYAIZ propidium iodide (PI)% H
WT, S THIRERENT S X T LADHESRL —
—EMEE (Carl Zeiss, LSM-510)T#i#ELU 7=, [Hil]
(SH) oOEERTIE, Y12V > BidMiieE & %A
WHEELTWE (M2A), £<IZ, DNAZF &
D TNBENORERIIL Aoz, MEHH

TI, Y 27U > BIZRAER S HEEARDEMmIZ 2
<HEL, #itERICHER SN (K2 B), MI#%
HICIEm A E QR fk & BIRKRZE AT T
DESEARICZ < Aoz (M2 C). MEHEHIT
WEHERARIEIEE L, DNEIEER I NS0, B
KizHA 71U > BNEDiK-> Tz (K2D),

4. F7UAYAHIIIPTOMNEE rFa—

7 DEE)

77U AT TIVINN O/ NERSE S v T 2
— 7V DR EBERT 52012, 56 INEIHIC
JIZEELT, PlaFa—7Y  HkEEHr
F 21—V UHURE RO TR B T
D77 WAHTIVIR TR (SH) oFEEkTIZ
BOZFICaFa—TU OERLEMNERS
Fuly MTOO)TH 5 HMEN 1 # FEL, £C
D S NE DS HEHRICHIBIE NI A > Tz (K
3A), MEARTHHIC 722 EduiME 2 DIiZamhn
HBHTWE (M3 B), ZOEHMIRBINTICH
<HRTTRA 7z MIHHTIEOK & 7000 O #i



ot | P = M A

B

|E||I_|:

i

D
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K2. 1EUREDETIREEICE (T 10U B 1
EDNADRHT

o< 6N (K3 C). M5 &, #i
PEADMHIEL T, Mo 2RENFEL L (K3
D), MEFENZIZ 2 Mo 2IRIAR DN IR EE A
AR Wt

YFa—TJUOamERSE, M (SH)
TIREHMKICOAEIEL, Thh 5 MU 7=MNg
iR sNan-7 (K3 A). MlgiHHTIE2
DTN IED T=HIMRICO AR SNz (K3 B).
MEIFFHIT & H8RAMIC OAEFEL TR D, #itk
ROMERRICIEA S N>/ (M3 C). M
BN SHINTNTTD, HhsEAEICHFEEL 2 (K
3D),

AEl, BEEMNS500 pmbHDOKE/aMAE GEIER)
2B W TR A 2 SO TR TS & MR AU BEMSE
FICKOFICBRTE S &b ho iz, 20
FHETRBE L mASEE L mOES DYty %
HIEICIED Z EMTED DT, @H ORECHMEE

B

D

15 1R

K3. 77UAYAATIEDE6REEICE TS a
ErFa-—TV 00N

TIZHR 2 Z & DR WERGE DR 2 B 51T
BRTE . 5%, WIHIRHIEAN OS5 DJRTE -
FEEHS ML, HMEOEEEZEIS NTT D0t
TICRWITERIDEE A O NS, HESL —F—
BAMESRIISBEAICRD EEbNS a5 4 —
LN GEB TN S FI U 725 >)X7 BEREfENT)
OEANFEO—DTH S, LIAil, B TFHEMBEN
MR A F D HEANEAT & 720, SWFELETOfH
HAMYRERoE DI, HESL —TF—GEME
BEHHATYUROBDERDDDH D, FEEY
DA OIFE T Z OHEAICiin D Z &1, FRAL
DEMBIEEERENS D REFERBRIETH
2,

SE X
(1) TWAEEOFEAEY Y FTHRE S5 Ga
R T2KHES T 1y DB 22T NI
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720U < &) JbiERFEREHTITS (1998)
(2) "Fertilization in Protozoa and Metazoan

DLLH, BELOMOEFHEY &Lk ) Y.
Iwao Zoological Science 17: 1-11 (2000)

Animals, Cellular and Molecular Aspects" (4) Changes in microtubule structures during

Tarin, J.J. and Cano, A. (Eds.) (A8 &%
HEIOAE, Ml FRYMIE) Chapter 4, pp.
147-191. Springer-Verlag Heidelberg
(2000) ISBN 3-540-67093-9

(3) Mechanisms of egg activation and
polyspermy block in amphibians and com-
parative aspects with fertilization in other
vertebrates.  (M4%E T DIRFHIE & AR 11

the first cell cycle of physiologically
polyspermic newt eggs (ZEBEHJZAEZHE D
A TV INT O E I BT 2 U NERE
DZ{k) Y. Iwao, K. Yasumitsu, M. Narihira,
J. Jiang & Y. Nagahama Molecular
Reproduction & Development 42, 210-221
(1997)



OMAHES

13

A% VR E WGP ORD, StB LN
LB R O 0L ICP-AESIT X 2 HHcROME

ARMBER* FiFRE BHE
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2Ly, SHRBRE" HERF~

Rb, Sr and REE separation from rocks using ion-exchange
resin and quantitative analysis of REE with ICP-AES

Owada, M.*, Akasaki, E* Kamei, A* Imaoka, T.* and Murakami, Y.*

Rb, Sr and REE (Rare Earth Elements) separation from rock samples using ion-exchange resin

has been conducted in the clean laboratry. The silicate rock powder is completely decomposed
using mixed acid (40% HF + 60% HCIOs + 30% HC)) in screwed teflon vessel at ¢. 110°C for

about one week. Rb, Sr and REE from the rock powder is separated by ion-exchange resin of 7.4

cm?® with hydrochloric acid as eluent. The calibration for Rb, Sr and REE windows are deter-

mined using chemical reagents for Rb, Sr and Nd as representation of REE. To verify collected

ratio of REE concentration using this method, we carried out quantitative analysis for Nd as

representation of REE using ICP-AES. The results indicate that the collected ratio is almost 100

%. Consequently, Rb, Sr and REE can be separated from rock samples using this method.

1. [FL®IC
A E O FEARHIE D kRS OREIRYE & HEE
9% LT, BRI CRITEERERE G AT
<ND, KEEAEDERRSEDRD-Sr RICHBITF HEMN
W PR E 1T BT B RFZEIE 1950 4RI HEANL
SN, £z, 1970FERITITVW S &R/ HHEITE
(REE) T % Sm-Nd & D [E{LAK L O RIE H A A3
MENL S N7z, T4, NS FENKT—% 2wz
WM I IAR IR & & <R F I &K > T EER
HINTWB 119, FAARLOBIER, RSB
BB BONTEECTITON DM, RZEITZ OoiHikkds
WRREINTH ST, LFEFIHFRLFTRMARET
HIE 27> T&E e, EESHENTOBIEITIZEE
ODHIJLIE‘E (HBE T 2R O7HE) NhET, Z
W OBERE <707 —2 ) —Ld 5
mu%m;@ﬁ?éﬁﬁT(ﬁix1mm)fﬁ
STENANRTH S, FESIIPGFOEBREZE
ek U CRIMAR ELIIE D 72 D OILEE S 2 5 I\ 2
U7 £/, 19984FEE DS EKERE % H

LTOU—=2RI 7 ha@ELE. ARETIRZZ
DEBREIZBWT, Rb, SrBXUREE (Sm, Nd)
NS AT NEWNL LD TE OME RS
%, Eie, ety —IT&EINLICP-
AESZHWT, REEDERZRATZDTZEDH
REHEHOETHET 5,

2. HHEOBMRE

[EAT AR ELIRE 1 W 2 55 AR D VR R D
BTNV S H D LRI T O EB VT,
X9, AANVY—TATA AL TEEENEL
EAOREBIEZIIN S Y —TCrE Lzl 24
> OA RTINS 2. HLRI R 2 R 1R
A, TOBRIMUWMEICEL D THED T 5, I HITA
J U DWERRIR—)L )L TINT Y —IRIZT 5, RDb,
Sr, Sm BXUN FRLARRIERICIE, Aa/NT5
—% 100~200mgFFELD, 7TmloF 708D
THYMNEEICAND, ZHICEE (40%HF +
60%HCIO: + 30%HCD) #NA T 7 ¥ kD,

R g - HIERELERL  Institute for Chemistry and Earth Sciences, Faculty of Science.
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110°CT LR D, B> 7 IVHICEEYESLY) (FF
rynaf, PIvaAl, WEKIL, T 8K AEFR
W) NEENTNSEAEE, Krough®XkED
JERZEMNT B H%E (BlA1E, Hamamoto et al.'”)
EHWTTERITEMSE2BEND 5,

3. 9 B

% RDb, SrBIUREE) O4EECIZA A>3
Bt 2 MWz, ABFE T, Hamamoto et al.'”
DIFENED, Bt 7 228l (DOWEX 50W-
X8H FORM, 200-400 MESH : ¥4 I 71)L##D
ZfER L7z,

—IZ, A F Stk (BHR) O F 2 Td
DEMINT, B EETEMETICONTARES
2%, ¥z, BIEOKREENTLORESIZES
T, TLEOHMEITHWSIEROBNRE > TL %,
Iabb, BIEORBENEA S RO EHIR
{7350, HWHROEDWEASY 1), TOR/

200 -~
HEEERTE (mD J/
//
’
/
/
’
/
/
150 /
A
/
/
)/ Ba/
/
; J
/
O
100 4 /  REE
fi)_
0

0 25 50 175 IO.Q 12.5 150
BIED&E (an°)

®=1 Bt eI 570D HCIEE A F 3
HEREDE (FF) ~DB% (Hamamoto et
al. '» @ Fig. 4

B, SBEECB L TOEH RN NSD, £2T
AWF7ETlE, Hamamoto et al.l” OfEHREZH &
2, B LDT 1 XZ2NE8Lmm, &S 150mm

60ml

PR
8.5mm
—»
L 150mm
=0
130mm
BT ANV — L]
(G2) b 10mm
[}
6mm 20mm
v

52 A7 B EDDDIN T LDY A X,

%3 A7 RBREE DDIIRED N S A



WED E2X), ZOHTACES 130mm, £
EICLT74Acm® Ol 2 R L b D& H WD T
izl E3XD,
HEE DK

(LIe « 0, A A > aSHBE ORI Z 5
STNRWERBIEOERHEDENIIX > TILHED
SEEINELS LD I EEERH Lz, 22T, RO
HiFEc Lo TRk EZA 25 LD .
7, BilgEE—h—IC AN Tk (st grade
Milli-Q water: 1st Milli-Q) ZJEE, H#L TLE
HEETH, INZTHEEIONAT, RITPEH
D7z 12N - HCl (BF LM : ER/FEL
grade, LA FHCHITNTROHEKZ[HH) 2
MATHEBL, EBEAEZETZEEBITRMDZ
bRET 5. T DE:RE TRINE DWIKE % B TEl
R, £7Z, KENZEA> TOWRWERIX, H
Olst Milli-QZEWTH#RL, LEAZETS,
ZOIEEZEBINEDUWIKINE<7IR5E T OMNAT,
ZDOHFEIZE > THIIEDKIEIZ 100 ~125 p miZ
TAZDTENTE . WEARE LMK DOBIED
KIEZHAKIRT., KEEZ S8R, T
70O DR RMVOHRT, 25N - HCLIZEL TH#
779 %,
Rb, Sr & K U'REE D4 Bt

Rb, St B LU REE O, EROBG1 A >
THEE RO L B3R 2RV, &
TEOREIITAEZ A, L2 o
EEE1RITRT. Ca&Srid1 F > Htigm
TOEHPELL TS, Tabb, BIEDEKE
N 10cm* LA ETldCa & Sr oA IZER 5 72

WA, 6em* LA R TIRELE ST (B 1K),

HESETSr 2 ET 2, CaldSrofesz
1hEST D, £z, CaClLiZ@IfRMENRH, HED
WratDEZEEZ TT720, HROWNERZTE K

BIR RELCEALLHAELZDORE.

ELE ELEEEES R
RbCI Rb #5000 ppm
SrCO; Sr #15000 ppm
Nd,O4 Nd #1500 ppm
CaCl, Ca #12 %
BaCl, - 2H,O Ba #5000 ppm

15

FAR AFHMEEEOBAR (A) LEXE B) OHE.

El8%, £ZT, CaDHfIEITDOWT HIE %
fio7. F7, Baldaaitklatd R
RERICHTLS SR L L THLENTNWS Y, DF
D Ba Qi 23 5 (i £ THiE & X8R
EHRETDHIEMTELDT, BaDitifiiEicD
WTHBELE, 7.4cm® OEIIEETORD, Srb
K U'REE Ofi A7 & O E#E R 2 55 5 BIT/RT .
53, DAFICRRd 2 MHEEIZ T R TERN
19°~22°COHPHTIT > 7o LATFITEITHEDHIH
FlazRT,

B E S AICEBLEH E, £ 25N - HCI
Z20mliE LB TS, KIZ, 2.5N « HCl1Z 10ml
HLUTRbZMEINT %, 25N « HClZ 14mlifi L
#T%, 25N « HCl1Z 16mlii L T SrZ2[EiId
%, RIZ, 6N « HClZ TmliELIE TS, TDH,
6N « HCl# 23mli%i L REE Z[[I{3 %, 6N -
HC1Z 20mli LIBT3, ZHick-> T, Bash
FLMEHTL %, ®#%IZ2.5N « HClZ 20mlif
LT3, i, BHiEDIRREZE 25N - HCLIZ



16
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________________________ e 32
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2.5 N, HCI (mD)

6 N, HCI (mlD)

25 Rb, Sr & KO REEH#E B DIREER.

R 7-0I0BTITY. TOHETRD, SrBXO
REE OB E T R 255 2 RITR T,

EX L7~ Sr & REEWZ TmIDOH 5 A —H—IT
BLT, wsy b L— bk ETHESERE, #F
9%, —F, RbidCalsEeICHEMB > TLEW,
MEZHEET S ZEIETERN, ZDHA, RbD
7573 adrarE—A—IZEIT 5, &
v 87 L — b THCIZRE S E/-%, HF 2N
TCaF: ZiLE &, =BT/ TCaF: %
SERICHREL, RbzSEET 5,

4. ICP-AESICK 2R TR

KA ERETDOSMmLNdEAEIZ, Rbo
Sr DFIUTHRT—RIZEN Y, £ZT, Sm&
Nd QRN BT 2729, LiOBREITNA
ICP-AESICK B &M EIT> 72 SiTiciZilid
KEEBEER TR > 7 —ICERE I N TS ICP-AES
(Varian ICP-AES Liberty II YAE)Z M\, #HE
MIECTERMIZITo /2. Sm & NdIFEERDE
MU T NS0, LR A > s #itig Tidn
BETEd, mookT gt nsg, =2 T,
ZZTRENAIZDWTHREZfT> /=,
MEX2WO DAHETI T/, HFHLIZ, 20mlD
2.5N + HCIHIZ Nd:0s i3 % 0.01 1 3g /AR = &,
DR 2ml 2715 ST, HRH2i0.00113g
DONA:O: BT TNWD Z &I12/2 5, KIZ, 25N -
HClZ60mlIFi L THE TS, I 5IT6N - HCl %

8% 2% Rb, Sr&8LUREEDSEEICET S RFME.

HClo#E HClo# B AT L2 ]
2.5N 20ml ¥BT5  1WFRI55%
2.5N 10ml  RbZ% [ s
2.5N 14ml #BT5  1RFEL10%
2.5N 16ml  SrZ&RIL  1KH304

6N 7ml BT3 305>
6N 23ml REEZ[X  1K§[E405>
6N 20ml BTs 1200
2.0N 20ml ¥BTs 1200

Tml¥E T, U< 6N - HClZ37mliiE L, [FEIY
T2, [EUNL72EkRER Y b7 L — b~ ETHES
¥, 25N - HCl1Z5mlMA %, 2135 1 OAE
LA U< Nd:0: i # 0.0113g # 20ml D 2.5N -
HCIHICIAMR S, TON2mlZ2 05 LICET .
2.5N - HClZ 60mlji L T T/, 6N - HCI
Z35mlZiid. SERINITILNEEETL 5
Z10% (0.7ml) 9 DO/NEZEINT D, TD/h
ErZzfRy N7 L— b ETHESE, 25N - HCI
ZomIfA %, T5 2@ DHIETEILL 23
kl2ICP-AES TER L7z, 1 OHETEILL /=
Nd:Os 813 0.001182 ThH o7z, 2D HIETII,
B L 72/NE > BT RTERDHT L 2. HIERS R
ZH6MITRT, 6N « HCIZAYH S A5 7.0ml ~
30.1mIDORIC#% B TL %5 Nd.0Os 8D REHIZ
0.00124g THo 7z, LhEMS, ZZTiroksn
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BIET S/, Rb, SrBXUREED/ #tZHRY
ELT, ZU=2I)—LEZU—=2RS5 T K2
CRSAHERICERE Lz, AL ZOEBR=ET
Tol=0E - EEEEDEDBDTH D, FD
HT, REEIZDWTIIREERIT > F —ITRES
NTWBICP-AESZHWTERTE DI L &2#
T&E /2. 4113, REE DS BIRIAAKELEIE I H W
% Sm & Nd O B 4B HL D fLEe &[RRI, 45
[\ D 48l /772 TICP-AES I X % A it B D REE
HIEZITS FETH 5,

BB R RFEREEER O & EE
iR, EAREE LB X OEERFO)E BED)
BRI, A A 2 HistlE 2 W e iR D »
THBIRW =72 W e, TR OO DRBER
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MEE) Z2HHL. AREDSE, EEEOH
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Quantitative analyses of F andCl in apatite:
Implication for origin of apatite in meta-ultramafic rock
from Tonagh Island in Napier Complex, East Antarctica

Owada, M.* and Morifuku, Y**

The Napier Complex, East Antarctica is one of the oldest Archaean terrane in the world. Tonagh
Island is located in the southern end of Amundsen Bay. Mafic gneisses and meta-ultramafic
rocks are exposed on Tonagh Island. The meta-ultramafic rock that is located at the northeast-
ern part of the island cuts the layers or foliations of neighboring quartzo-feldspathic gneisses,
suggesting that the meta-ultramafic rock was originally intrusive rock. The meta-ultramafic
rock consists mainly of olivine, clinopyroxene, orthopyroxene and hornblede. Subhedral apatite
is included in olivine. Major and trace element compositions of the meta-ultramafic rock resem-
ble those of komatiitic rocks from the Archaean greenstone belts. Chondrite normalized REE
pattern for the meta-ultramafic rock shows enrichment in LREE. Quantitative analyses of F and
Cl were done for the apatite in the meta-ultramafic rock. F and Cl contents of the apatite
revealed that the apatite was directly crystallized from komatiitic melt. An apatite is regareded
as a main container for LREE in the upper mantle. Both LREE-enriched and -depleted types of
komatiitic rocks are exposed on the Archaean continents. Therefore, an apatite component may
play an important role to understand the petrogenesis of Archaean komatiitic rocks.
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1R EFEEERMPORRNTFER.

Sample No. C98012802

ol ol Opx Opx Cpx Cpx Hbl Hbl

Sio, 3993 3944 5539 5458 4983 5193 43.28  44.03
TiO, 0.00 0.00 031 0.00 0.66 1.07 2.49 2.80
ALO, 0.38 0.47 3.18 3.28 4.51 446 1402 1378
Cr.0, 0.00 0.19 0.00 031 0.11 0.06 0.46 0.15
FeO 1722 1676 1147 1083 5.92 3.83 7.32 5.03
MnO 0.00 0.00 0.12 0.12 0.17 0.00 0.01 0.04
MgO 4244 4295 298 2970 1612 1536 1546 1621
Ca0 0.03 0.11 0.26 047 2156 2304 1223 13.06
Na,0 0.09 0.01 0.04 0.21 0.62 0.60 2.93 2.90
KO 0.08 0.00 0.00 0.06 0.21 0.16 0.52 081
Total 100.17 9993 10065 9956 9971 100.51 _ 98.72 9881
NOA O=4 O=4 0=6 0=6 0=6 0=6  0=23  0=23

Si 1.01 1.00 1.94 193 185 1.89 6.18 6.23
Ti 0.00 0.00 0.01 0.00 0.02 0.03 0.27 0.30
Al 0.01 0.01 0.13 0.14 0.20 0.19 2.36 230
Cr 0.00 0.00 0.00 0.01 0.00 0.00 0.05 0.02
Fe 0.36 035 0.34 032 0.18 0.12 0.87 0.60
Mn 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00
Mg 1.60 1.62 1.56 1.57 0.89 0.83 3.29 3.42
Ca 0.00 0.00 0.01 0.02 0.86 0.90 1.87 1.98
Na 0.00 0.00 0.00 0.01 0.04 0.04 0.81 0.80
K 0.00 0.00 0.00 0.00 0.01 0.01 0.09 0.15
XMg 0.81 0.82 0.82 0.83 0.83 0.88 0.79 0.85

Ol: h>5 A, Opx: #AHER, Cpx: BflEHR, Hbl: IV T L2 K.

B2R. T/IREIA FDLFER.

Sp. No. 98012802
Ap Ap Ap Ap Ap

CaO 55.03 56.97 55.21 57.01 55.82
P,O; 41.64 38.73 41.61 40.79 41.03
F 2.95 2.87 3.04 3.03 2.85
Cl 0.19 0.06 0.12 0.11 0.09
F=0 1.24 1.21 1.28 1.27 1.20
Cl=0 0.04 0.01 0.03 0.02 0.02
Total 98.52 97.41 98.67 99.63 98.56
H,O* 1.48 2.59 1.33 0.37 1.44
Total* 100.00  100.00  100.00  100.00  100.00
NOA 0=26 0=26 0=26 0=26 0=26
Ca 9.77 10.12 9.81 10.13 9.91
p 584 5.44 584 572 5.76
F 1.55 1.50 1.59 1.59 1.49
Cl 0.05 0.02 0.03 0.03 0.02
OH 1.63 2.87 1.47 0.41 1.59
XF 0.48 0.34 0.51 0.78 0.48
Xl 0.02 0.00 0.01 0.01 0.01
XOH 0.50 0.65 047 0.20 0.51

HO2@FHEICL > TR, Ap: 7/85 4 b.
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Nb-rich andesites from Kitsuki area in Oita Prefecture

Takashi Nagao*, Michio Kido*™ and Osao Sawai**

Nb-rich andesites (NRAs; Nb 27-15 ppm) are found in the Miocene Usa Formation which distrib-

utes in Kitsuki area, Oita Prefecture. Phenocrysts of the NRAs are euhedral olivines, orthopyrox-

enes, clinopyroxenes, hornblendes and plagioclases. The NRAs posses SiO: contents of 58.1 62.6
and FeO*/MgO ratios of 1.39 - 2.19, and are rich in TiO., K:O, Ba, Nb, Rb, Pb, Th, Zr and light
rare earth elements as well as the alkali basalts. N-MORB-normalized incompatible element pat-
terns of the NRAs are similar to those of the SW Kyushu alkali basalt (JB-1a) and the Oninomi
alkali basalt (within-plate type alkali basalt) rather than the Kuju-type basalts (island arc type

basalt) and Yabakei-type basalt (intermediate between island arc and within-plate type basalts).

The above chemical characteristics suggests that alkali basalt magmas or magma sources might

play an important role of the origin of the NRASs.
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