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1. Thalassiosira lacustris (Grun)Hasle(BUE 8F3)

2 . Peaudopodosica kosugi Tanimura et Sato(iAH 8 3)
3. Amphora strigosa Hustedt ¥ % 55)

4 . Amphora holsatica Hustedt (Bt §F5-3)

5 . Amphora pediculus (Kustz Grunow( 5t 85)

6 . Gatenula adiaerans Mereschkowsky(SL34#53)
7. Cymbelia silesiaca Bleisch(it 31 % 5 5)

8 . Diploneis smitfi (Breb)Cleve(SUFHH53)

9 . Diploneis ovalis (Hilse)Cleve(FEHE55)
10 . Mavicula marina Ralfs(HH 8 3)
1. Maviculs meniscuhs Schumann{Bi 53

12 . Navicula decussis Oestrup(BUHHE3)

13 . Bacilloria paradexa Geelin(BL1438 %5)

14 . Achnanthes fanceolata (Breb JGrunow(BL 51 5 %5)
15 . Achnanthes ianceoiats (Breb )Grunow(EL & 35)
16 . Achmanthes deficatula (Kuetz Grunow 531 3 55)
17 . Achnanthes subhudsonis Hustedt(BXH 3 5)

18 . Ashnanthes subkudsonis Hustedt(S0F 1 7 5)

19 . Cocconeis placentuls (Her )Cleve(BL¥HER5)
20 . Cocconeis scutelur Enrenberg(BUEHE3)
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16 ZRARHTREARNEAOTRILHTER

EEd T *
(awES) | Ca'K Ti'K | Mn/Zr | Fe/Zr | Rb/Z¢ Se/Zr
108514 (103) | 0.210 | 0.031 | 0.072 | 2.557 1630 | 0424
0030 | 0.069 | 2435 1547 | 0.418
0.038 | 0.0%6 | 2524 1598 | 0.407
0.036 | 0.072 | 2.507 1560 | 0.3%
036 074 03| 154 370
084 .04 710 0.533 | 0.499
034 077 662 1.629 A7
731 019 200 | 0.201 016
0.031 | 0.078 | 2600 | 1.601 0.408
0.030 | 0.073 | 245 1518 | 0.403
0.033 | 0.078 | 2.583 1603 | 0.416
108531 0.030 | 0.072 | 2535 | 1.566 | 0.417
108532 0.029 0.071 2.53 1.527 0.414
J6-1 0.780 0.208 0.072 4.113 0.969 1.260
BT ZRABLIRUENEROTHICHHTER
T T * A
(R K/Ca Ti/Ca Mn/Sr Fe/Sr Rb/Sr Y/Sr Zr/Sr Nb/Sr AlCa Si/Ca
108522 (1) | 0656 | 0309 | 0.063 | 5437 | 0556 | 0075 | 0893 | 0200 | 0020 | 0239
108523 (93) | 0871 | 0309 | 0.067 | 5543 | 0395 | 0079 | 0874 | 019 | 0030 | 0.2
108524 (98) | 0.783 | 0.375 | 0.058 | 5.201 0525 | 0.071 088 | 018 | 0082 | 0.2
108525 (131) | 0.665 | 0.315 | 0.062 | 5505 | 055 | 0.074 | 0.8% | 0.184 | 0.031 0.257
108526 (129) | 0.739 | 0.381 | 0.070 | 5.666 | 0551 | 0.074 | 0.866 | 0.189 | 0.031 0.249
108527 (108) | 0.724 | 0.350 | 0.071 5.806 | 0.550 | 0008 | 0.8%2 | 0.91 | 0.031 | 0.261
®/8 FHMMELRNENT LA 7 BICEOTEL AR
srit It 3 E
3 K/Ca TiCa | Mn/Sr | FeSr | RbSr Y/Sr Zr/Sr | Nb/Sr | Al/Ca | Si/Ca
0.068 5.016
[ o g 0.063 | 4.5
108535 0.632 0.318 0.071 5.419
10853 0.321 0.072 5.468
108537 0.313 0.066 5.581 i A
108538 2366 | 073 | 13.751 0.129 1.401 0.171 0.101 1.105
108539 0.3% | 0.070 5.799 0.080 | 0.8 0.182 0.030 | 0.264
108540 0.339 0.068 5.708 0.065 0.881 0.180 0.031 0.288
108541 | 0.7 0.354 0.068 5.510 0.074 0.889 0.178 0.032 0.274
19 ZRMBELZUENT LA S RBEOTEL SR
T T 3 it
#% | KCa Ti/Ca InSr | Fe/Sr | Rb/Sr Y /Sr Zr/Sr | NwSr
108533 | 0.653 0.312 075 .213 0.501 0.082 0.720 0.185
108534 0.713 0.381 061 182 1 0.068 0.921 0.187
108535 | 0.731 0.35% 071 | 6.034 0.550 0.072 0868 | 0165
108536 | 0.729 0.3 0.078 6.153 0.580 0.074 0.881 0.192
108537 | 0.723 0.354 0.073 5.924 0.561 0.072 0.872 0.189
108538 | 3.070 2,153 0179 | 13.651 1.126 0.123 1.38 0.167
10859 | 0.700 0.346 0.078 6.360 0.591 0.074 0.912 0.199
108557 | 0.731 0.3 0.078 6.326 0.578 0.085 0.872 0.182 0.266
108541 0.764 0.356 0.073 5.801 0.601 0.076 0.9 0.205 0.276

JG-1: ¥EGUE-Ando. A.  Kurasawa, . . Ohmori, T.& Takeda,E. 1974 compilation of data on the GJS geochemical reference samples
JG-1 granodiorite and JB-1 basalt. Geochemical Journal, Vol .8 175-192 (1974)
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V<O THo 2280 HEOTHIZE->THL [
LHNLSERR ) THLHEMMFORER MR END
ckbkolk

Ad. KT QST EHUP R IZET 5 [HE

AR M A b0 TH LA AMEW CENMRE2)
THIZRZFEMLACHIRBARBEATDOT,
BELLDDL LGV,

MREBREE DED LARABHT T RO IR
EARER A (MG - - (Wi
FRFER) - PHA (W TR

1. @Usic

THE Y2 ey i T TS B GRS & L Tl & 2o
Bt o0 Az, Bticdtasaesn
LL0HHL (K HFEINILE). Zokiie s

LT OERA S LEGIRTLIME LTS, £L

T, Bibicmn 2 AL M, iy L AR

ARG &REAh, AMBHIZKCFhTL I LI

b (R §2008)

BlE, Al ofhEKE LTRShTwa0lL,

- MEAULIEE - (R S WRELZ A TD

e AMIZERS 0D, LisdtaT, ERBROL I CH
TTREAGIRE (v i A0 6 £ 02 S04 5 h3anlh
FolmEizE, AR, kot THERES
Nz, D VITHORRTRIE S R
Taorllidoeod, ZotGolkits
DBHNPLEMEPIITEDI LD

FITHE, RO L) LMEE R 5B e i~
<. M E0EH LR OO0 RO
FERBL MTICRREZHGEL, STOEREBIL
Yo B, KK TORMSHELT I BEHE
1 2 WG O AR R W A SR A
BEUBRAREGE, I8 R - IR AR,
W3ME LUH L RN, WAREIRELL,

2. BREHE

(1) &R

EAGH MBI D 8T SRR LE LA WO
IRt 2 ¥ — (M, Mty —) @
WAL DRWTHL . TTHRLI PR EORE
AThL. GHBOKLOBRBELC X LMK &
BYThi. ¥ 1~-308 IZEBRCR (A~
) ORBERERTHaE (G I Thbiok
ALEMHIZEEALRA B SNSEITCH [
AEHLR] LW o0 0 1 ORISR S A

WEE Pt AET B
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WTH L, #RIHIK TR A5 DA%
Ktz WEL TR OBIMACRoTLEI L
IRMETHL, THIZHL, BE4~TI2>HHE
Fhbwve KA 4CEROME L THMNESTESR
A, BUF5~ 7 113N B & 0T ORI L 22Kl
FANHEENDDY, HAOEHOHWIKAL, =
NHEEZUTTR (EROEHESE] LR,

(2) Kk

HI A= F/aEXmaiETERk L. - FiF
1 (£ Nippon Thermonics# % % 1% i 55 3% MBEAD
SAMPLER NT-2000T# = &ev, sriiiddifh X M
i214 Rigaku Rix 3100% Mz, Wi b MHE AR T
FIRGHIL R Th L.

3. ®h

(1) HSAE— R

RO T DD BRI AL L2 A &
FHTHD, A/ viEkERCTIREICRFEEELL
b TTHRL . TO®RELIIZL H500T T2l
BMLALOERRL L.

B E A0 R AT 1007 7 A Y- FEERL,
TR AT 222 1 1 100H 5 A E— FIE, GUR#0.4

TN EoKFNRRE + 3 O T TR

g LA 0g 2 AL THRLA, Bz, i
DL R MBLA b DEI9MAG T, BAIZE,
AR & D T00C TSRz L 22 Sk sk i F 7 4
ARV BUR L BN TEF KR CIERE I F L ik,
FamicBL RO TRE L. BELLLOES
£29012 (CS-28, Pr95%-Au5%) Wiz L. Nippon
Thermonics # ¥ @ 5 /& #% i # i 2 % & BEAD
SAMPLER NT-2000% Bjv: T, 800C, 120s@>F i gk,
1200C. 1204008, 1200C, 120sDIEBINMKE L7z0
otk conBhrEREITRELTYIAELL.
ERLAH A - Fik, BAMTIAT L r—y—1p
TREFLI.

(2) ERAF
HOE X3 L Rigaku Rix3100% Hlv 72, X#FER

IZikx v ¥ 1 > F o BWRhETRE, 4R IZIELIF
200). PET (002). Ge (111). TAP (001) %Hivs, %
TWIES0KV, TERHA0MA T S22 BIERIZIE, o
Azu—MFafE—adh - Ay y— BLENE
H) bvrFlL—var hory— (EaEMEH)
R, o= aFL - AYr Y —IZHPRA A%
50cm’® min” TH L 220 WA &TH Hpatii
DFEFIAIZL, RAE30rpmTEREL TIT» 22 B

FEHE (ER%) - METH (ppm)

Nal Na2 N3 Mo d Na5 o N7
Na0 0.453 0.247 0.44 1.690 1.420 1.400 0.919
MgQ 08 b 185b 129 b 18 0.76 119 104
Al203 15.0 10.6 12.6 2.7 235 b 216 b 242 b
Si02 57.8 5.6 6.9 61.2 59.4 597 56.4
P205 0.1 0.0 0.206 0.131 0.426 0.070 0.013
K20 0.861 0.315 1.68 1.55 21 1.71 1.26
Ca0O 0.973 0.520 0.266 243 0.909 1.39 1.08
TiO2 0.810 0.605 0.765 1L 0.679 0.864 0.958
MnO 0.030 0.032 0.029 0.066 0.067 0.085 0.103
Fe203 a 6.72 7.04 5.40 5.25 6.05 7.15 7.8
Total 9.5 93.6 9%.2 9%.9 6.1 9.2 93.8
Cr 1222 2028 b 1275 b 809 63.9 %.2 93.8
Ni 543 611 6 19.6 4.2 59 ki
Rb 748 38.8 18 108 126 145 121
Sr 48.2 2.7 42.6 6 12 123 107
Y 13.7 5.4 17.8 15.3 15.9 52.7 5.5
Zr 139 109 152 287 4 236 214
a i FeldFe203% L THili
b ¢ R TORE
EI12 LR ORNM—K Si~P (ER%) - Cr~Zr (ppm)
hbt] s [ i [ ai [ e [sa [ swfca[ma k[ o o [mi[mo] s [ v [ o | Gmmmatr [sani] sk ] nok [rzeaw] noval i
iz o] 0 52649 5.08]0.006 97 [0 70,36 o760 ol iz [ 5a | 78 | a8 | 14 [100] mwmen [oomosm]oem]| 037 |1ms] Lamann e
7. 77]0. 30 5.0 5.26 0.0 |11 slo.solo. oo cafaealwii | w | 2 | 54 (10| wemwen [oom [0 |1 50| 0366 [1om] Lamennsmnn
arafs ool 048 |7 003,97 0.02]8 170 20[0.35]1 460 oof1z7s 726 | 18 | 43 | 18 [152 | mmEA [oow[oxms|ome]| oar [1e| aRanEENass
e e O T e e e ) B e e R S B R I T L e e T e e L )
s 11]0 43 13.00] 4,41 0.08]o.48[0.68]1 101 sao ] e |2 [ [azz ] ws [ | wwwox [omr [oen [ozm| oase [o.36] Ckminnsmuns
e} 31 5 0.7 101001 wfo ol wa | o6 Jus[im[ sa o | wuwon [oamformoss] oz [omm] cxmnnsmus
28 11| 0.6 13,65 5.8 [0.08 0.6 |0.s2o. 731 izo.on [ 1o | 26 |1 |17 | 25 e kiwox |oam|0e2|058] 0.2 |082] LAKIBETERIS




Fkn 7= LOREXER L ER T2 20z, BATSH
BHTAY—FOTFIRE5mDT 2 Y MR,
SERIZIE, Nakayama etal. (2007) 12X > TIFR L8
RERIRRHEE ] (104 7 A — FEHw. BREA S A
Y= Kk, Tk L2 s L o Rc# (NapO,
Mg0, AlOs SiO P:0s K:0. CaO, TiOz MnO,
Fe:03:Rb. Sr. Y. Zr) &G4 ¥ S008E% (NaxCOs.
MgO, AkOg, S0z, NayP0s, KCI, CaCOs, TiOz MnOz.
Fes0g 1 RBCL, S1CO;. Y204 ZrCLO - 8H0) % HivC
HRENTVD, HEOBRIZE &Moo kY7 FIER
19 =R R Y 7 A — Fo 9 bo—HceiEm
disEL, it .

4. BREEW

(1) BRESUILPHEBROWNR

SHHRE RN 22 22220, CoRER
MR TRE LD EFATV D,

Mo OSHML Ll iz, RFrko L
A IH— Lize EZICEI0THOBILE (FeldFe203L
F5) Ob=FAAN00%E LD L IZHHL, FOMH,
Bk TR 0D B 22 E B A OB 2Ok 0
4 (#112). ELTERFLOXEESITHREL. 7
F7EMED, BEOHVIEEOMUIZAR LA (H640H -
641D .

BHFMZESOZRTHEHEIEG TS, 51
DUMZE~D L, B UTFALRE - B VEH,
53~63%AYEINE - PIEE, 63%LLEATF A4 A b - JE
PR, T0% ML LASRCE - TEME L% 5. RO
&Ll 5. ToMiHhomELRd L SitBL
FBBIATFALREY, 5~-20%0LIHE, 20~32%
AT A M F 2% EPHREEFOMIZITRHT S,
F LT ABRORRECLH R g0 Bkl 0T,
FNENOHRDKMENER IS L THIRL KSR
BRI B E06 REALIRR - S - ki
RS LT ET 31200 T, SiEAlEEERG LTS
WtEW e 2 s, LROBLCHE S LLVHY LR
Wik, BRI EDL N () PETHY (R
TR > ¥ — MRRL9). TebbEnE Ry
FLOEOT, SBEIZE, TOREOERLEAOH
MAFENTVELOTHSL, £z, —HZ10%E L (B
FLEFLLMT RErbfoxErEEnTsh.,
R 29 RE 2 AR Z kI
e

IHEERIITLE, ARBOSIIEIE - Plikan
(No.l1-2-7), #4441 I - FEHPMIRRED (No. 3~
6) T, WHHISARG AR - AVES, 208S
A IO REL - ERAHOLOEAS IRV,

E7:, 6401 - BEAIZ LS L, AL Na. Mn. Zr.

Sr, RBEFADOAGLVABOIES I WRETHD,
Mg. Cr. NUdiffi A D L8R L o T h. Sit
Fe:Ca'K-Ti-P- YR ELGA MV EEHE LG,

(2) REOEEHFRSNHTE Si-Mg-Cr-Ni
AEH LB THINo. 1 ~ 312l Kibiiomak
DWROJERHERIZEL B BOORRILE S
RO LEBESNL A, TG END LML
Mt [T~ ThHY, M THD. JAVERICE
B¢, EERERATVLRPIZL, FRAHEIZEIA
FriE, BAEE L DR R M S B RS
BWRTHD 2L LWENB D26 ThHS S
A OBHEEME3(SH010) (OH)2TH D, ETR%E
UL CIEROHE S R0 B &, SiA29.6%, Mg#l9.2%
Lan, SR (2009) T, ReiERERT O
HOROAOBEN OFHEBZ Lo T AN, Mgt
15%. Fed'3.5%, AD0.7%IEETHD, TOAEBFD
FEH L0, 19% (Zi 7 2vre Fek Mgld A o > 26 KL
LTHY, BBLIDLOT, Mg+Fed0%EL L EL
THEHELVwOTHAS, o REECED IS, Crdf
0.1~0.2%, NiA‘650~0905ppmb & 0. 16 Ok
ESIRHEZ DD FBTH D M, WA (1957) 124
WS N MERILIEIR O 6 HOMEOGIMTH, 45002
DULTIHIIE CHIF TH 5. DO 2 HI1XCat0.1%
IhLHMETHD. 1.B3~6. N%ETNTVD, £
v Z2BFHRALD 0.55~2.23% & AR IE TS
4, TOMOEEIRE (2000) ERENTHL. £,
WL (1957) TISIAIF S LTk, ZiliCak
142 RENMZRELTHY. ThEMBLI 20T,
Cad* L 28 &z —#ic i+ 5.
Zhenprin 5, LERISIVRBAFTAG X
A EBRORE, EEMCER GBI TiR
BETHENTVWESE, Mg, Cr. NibAbH I LIthd,
AEORE L) LNRETFed F EN TV LM G,
FRLALIEMbS EFLTHBIHTEV.
£ MOEMAZZEICEST, BEORHESL S
PR OR RO L DL 9 IZBET 5, K
DEA LAY, TOHEE R
R LI EOREE (%)
= (ax X+b) /(100+X) =100
a= 3R> HICHEOTTI w5 ik
X=ifEmL -8
b =4 ROz B HREE
FZIE, Si 20%. Al 12%, Mg 1%, Mn 0.05%. Ti
0.6% DILFHZ Z R O50%, 40%. 30% 57 O & ik
L, ROEI BT, &5, #zE050
Enlbdiz, LR 5Si 20.6%, Mg 19.2%L L, &
A (2000) £B¥IZ. Al 0.7%. Mn 0.01%. Ti 0.005%
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Lz,

60% D4 1 Si 29.23%. Al 7.76%. Mg 7.83%. Mn
0.035%, Ti 0.38%

50%ME 1 Si 20.20%. Al 8.23%. Mg 7.07%. Mn
0.037%. Ti 0.40%

40%OW A 1S 20.17%, Al 8.77%. Mg 6.20%, Mn
0.039%. Ti 0.43%

0%OWE S 29.14%, Al 9.39%, Mg 5.20%, Mn
0.041%, Ti 0.46%

Z ORI ASINE. Si Mo & 3 (G 1R RE (i
FARRIE INAAERELD L RE) THEENLIT
FoOWE, T AdtnAmi LT, KE AR
WAL D G RGREEE 0, MIZAL Mn, Tio) £ 9 IZH6
LREAYEIATORVIEROBEIE, T S0
HMT LN TREAE T T LI 81245,

TR WD, B ~ 31 20N
Bk ) THHYALFRTIZS TR STV S,
WEA0 - WOHEIZ L AUE, dH R 2 AR5 e
ETHDSL Mg, Cr. NildIEHICHREEL AL £hULst
OIEE, AL L BOREIIGER A~ T
OHEALR LD e

(3) RESHLBOFHOLERFORE

DMgifthe

B &2 L AT O TR B h T
BREMOT, SOGHEHEOREOILFIT & S5+
Ho MEZRLOR, BH L~ 31B0T %8
DALFH AT b IR L 2o T3 REITH,
Mgl oW T Tha.

BWH1~30k5 1IMg#6.9~11.9% b &isit &+
BIziE SEORMCEIHL, AEOH LM 1 %
LAGEhTuld -0 E, S0 20%EG RER
ERHBWIEIZEZONE. No. 20k HIZ11% LR
FIEET B IS WS LA 1 QR TIAET b A
METhs. EZTELLNLDR KEOBRE Lo
WEMOMgREA L b L 2~3%THLEVIME
Thi. WAL WEKELHHEORERORE-RIERL
GRS EIZIE, Mgd2 A~2. 7% e GEhbbobba
(R A0 1983) . B EATSMIN BN ORI &
GUETORIEHIZHET B L EL LA THE, T
DRIz b b EMgEGRHETHEURTAGRIZS
LMMOBEOEEL EET<ETH LA, NIz
BWTRED LS £ REOFHAN LA TIREVOT,
ARF L~ 31220T, MgAROREA RO
LERERE LTORSERIoVTE, 265 5HEHA
BETHD,

@MnilHE

KIZEZHOE, WL Sht Mok e

HOLHHEMZOVTTHE. EEIMA A, 5,
LRI E OB & i L ERICRTIHE, Y oRy
LR ThHi, LBE T LHMnI20.05% (500ppm)
ROV EETH D (BR208% ). E0LI
ARhi—dicEeR @RINEC SR, R
IR DV IdAN— Voo X)) ThD. W12~ THE
W O R TR I B M A MR L. R 2
THELALOR, THEDHHOENOKEMAHE 5
Vo MBS, WAL, MR OWETHIL
L, R, BRI S 1 Al R R D e
FILHGF L. FIUIH L, @EROlEPRRIGE
Vit BAEL T v ETR K M 0.06% L E & .

WA G 8 1 ~ 3 OMniftEE20.02~0.03%, FE
A E820.05~0.09% Th 2, BFIZZKNFT A
AP A NG ERT VA, B AL RLERER
EFErAffot, FEEHERCE OLnER
ERLZENFTE, Lo LM 0T, BaRH DLV
&HEHEEDEATOE VRS D Ll
E

L BE1~3izownTik, EEMALZ L
Lo TMnBEEGIT LR THL. SFRLAN
FHVAUL, AP E £ 0D Ml HEA0.01% (B2 42009
B LRIEMTH L), KROPES0.05%DHE,
S0%EMLAE LTH0.087% L 40, 0.03%ELTF ¥
DI, RROBEN0.04% LD & KR TR T
G, KR0.03%75E LT, 0.028%40T, Bl
30EIE 0.2%0LDYHLEIAERLE, b
b2 OFHE & A8 R OMnREEA0.05% L LT
dHof:Zbitd ) AY. daEALSELRASELRE
LTI, AR SAZ LMY RE D L8 2 TILRE L
59.

(4) REOEWEZET HEEOLLTTRICED I

(2) TR E D 2, o 2 5 R0 &
EHETHBS. Mg Cr. Nik, MgkBLeIZLic
£ TISBMHIEEENTVL DS SFe (20
b ) Fe®@ P2 Mg EAIL T +25), HEIZL-Ti
H%LLEEER DI LA BCa (FRUZIESr b AR B
A, FILIEOBRETH S —-IZHEA V) 2
e, MOTRRBHLRNSETLREIMIDI L
v, COkAEETS40I, REISRINT S0
EAPAIRE 1o} SR RO Z NS4 LR AE R = RO
+HEY) 12 E 0D EREhoRRE LiiaicE
FNTVBAELFLEVIZETHE, BEDHEGIT
i, @OCHFEATO TS, @OORAES NI 5
2ohT, £RIEH L EOREOREL THDLI L
b

MAEEALE TR TV AVOR, Ti. Mn, Na
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6. BbUIL — SEOEM

BRI S AT U AREOERA R Iz
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L, MU LM RO L0 ERIEES S &L ILFH
HIXBEEROE I D, MELRVLILEDADMK
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Si 25~32%. Al 10~12%, Fe 2~5%, Ti 0.5%.
Mn 0.03%, Mg 1%, Ca 1%, Na 1%. K 1%, P
0.1%. i, Ba. Sr. Rb. ZrA®100ppmbiL., Cu. Cr.
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