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Explanation of tables, Open File Report no. 78-530 

Relative concentration of lanthanides in titanite (sphene) 

The table is a compilation of 271 analyses of the relative concentrations 

in atomic percent of lanthanide elements (Ln) and yttrium in the mineral 

titanite (sphene). The table is arranged in order of increasing value of E 

(= sum of the atomic percents of La+Ce+Pr). The entry 100Y/(Y+Ln) is the ratio 

of the atomic percent of Y x 100 divided by the sum of the atomic percents. 

of Y plus all the lanthanides; it should be noted that this number is not 

directly comparable to the atomic percents of all the lanthanide oxides + y203. 

Under method, the methods of analysis are abbreviated as follows: 

CH = chromatographic 

EP = electron microprobe 

MS mass spectrometer, 

OS = optical spectroscopy 

XF = x-ray fluorescence 
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1-(1-avcci-c 8 
(i1C2. j lazotje sv-Lbi-te j Ta_lif.sr< A if‹;. (72 - 7"/ 

1<s(ii/3) Azov Sec- r'ebYt (72) biofi e 'fat"- a--..Io.k-Q (73) Keootifl 05_ st-Q.116dLori to ih 

%,•,z_hi -f-d,S..1f3c-.1‘ ) .3 674 j hot-;-.)1cilcie-hic-fje .‘arcvnife_ 3 5-volazd hoe .; (i5) Behcov chci &fit %,-.Q 

((irit) I tovka.kie)Vrow'ie re hlnst,(q-)• (76) Sa'e as (.7 .2.), 10,-0t-je Sat-fjchSa; 

C'11) Scilaht. "3 Va-"ta-lo (is f), 1 PLAN F,A fa tri ci (78) Orsa of a (II 4.7)/ 

'7( 97-- 73 IL( 7 -5 (76 77 I 7g. 7 80 

7- I 5_1 8- 1 1I 2 1.0 c.s' lois s'.4' ic.5 2_7 

Ce 2q 3 36-1 361 21-f 31- Li 33.1 2:3- C." 31- r-1 34-5. - 31- 5"1 
5(,-3'r i-7 '?-3 C.2 3- 5.1{ r-T.( 65 "1 LI 

Ild _ t3.$ 22.i-$32.0 25-5 25• 4 2 g-.1 21.0 2_S.7 ii- 3 306 

Si 11-7 V-2. S i 17 S 6-n 8.7 6 --7 7-1 t--( 1 6 

a.i. 1. 0 - o. C. ok-.. a I 3 O. C 

Gd ip .1 7.5 7.4 q c si- 3 .6.24- -6. 5- 7-3a- T3 C 0 

-lib 1.4 1-1 0-2 1- 6 2-0 1-3 t.6. ' 1.3 1.3 b 

D.v 7.1 Lig 2- 1 4-S 2- $ 3.2 6.3 3.1 4-0 3.8 

llo _ 1. 3 1- i 0.7 1:2 1 3 1-7. f- 4; 1 3 1.5 1. 

Er 3.1 1.7 1.4 3. II 2:q . 2: 14 3- I 1-8 Li. o .2 1 

Tm 0-6 ---: 0. 1 0.44 1- 3 1- 2 - 6.2 

0:7 0-3 0- 1 0. 1 1-'-iDa 0.3 1.2 1. Z. 

f 00 r kY.1-1.„ - (22.q) ((0-4) (27.4) (2c-i ) (2-3-6) (51(-3 ( ill ) (31-0) 

-ethod F OS C1-1 OS CH CH ?CF CH cH. ci4 

r . LP+Ce+Pr LIS' 1 45. " ( Li S• 2 '15- C qs..? 'lc .2 Lf6.5 L(C-S tcri. 1 Lf 7 

la-1; c1 5S -q '131 '17.S 71. 1 r7 i-4 '7'1-3 0-5 76.5" 6C-if /7,1 

32-6 12 SFm-}ro 19• 72-0 26•1( 21• 1 2`{-D 26-2 22-E 1 s 

g.5 3-37.7',r-Lu 2 • 1 6- I V'2 .4 C 8-S Lf 3 io -S 

_K)E2 C3 C.-S 1.2_ C 1.2.c o. 5 1 .0 s __'1. 2-'7 -6 - 1-1,60 0.'71 

La/fitt 6-51 0.20 i 0•25 o Lf`f •3S- 0.32 0.51 0.30 0-57(10 2 

(a.) E# G A cjcj as Cci biai;fe- vyti-rfu.A.:fc 0,..0Kor-ovk4. (?) ti• Ie Onctrms; 
b) Tip+ &s (1s) ; (s>+:3 . a.(nd 

(115), %L.Lb.fz- ic feisr.r- ck.fi Aii(f 
opt kci.(;c_ Lira Cs 
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Tc- tco,ite q 

c_(• ( 1 57 ( ), biofife. 3ravje. ) 0 Yv-h ) (z) (t cfc 

) ; (85) A(EKSt(N av,c( I VahaV (fi r10), bale Ie 

A Nee-h ; 
Sredin,.Gor.L, Bu.(3,--Za-) 61'0 MiNhallov a_ncl tlireev (t i-76), diOrs .A, veih, E b„I'clz.ilo

c) 

(85) L 2 K(-/Ick (tug), ..-13bro ) Wrais ($C)-tra;v,..shteZ h rtzv i D.hcf 7-",kra-v‘s K43, (17s- c), 

OL-(+166:3C...1 AZOV irit310-h ((el) tnepl-te(i'YN.C -1-e ShoiniAte 1C4. 15) kfl 

g 7 gg q 90 

Le i o.6' 5.8 5-C 2-3 8- Ltr 13.-5 121 74 r7.3 11- 14 

3(.9 31 Lf 33.0 '42_1 3`f .L( 32.0 I 25. 6 -yo i.1 314.1
Ce 

Pr S0 fib. 1-6 `4- -̀f- si• SA 12- ' (.9 51 G,.7 

173 2'1$ I C - 1-1 21- S 20./ 2'7-'7 2C.r7 2S-0 3D-3 36-g 22A .. 

sm (,.S Io-0 7 6 7.L 2-7 7.4 12.1 C-ci 5.9) 6.2 

°- 2. I- 1 0.3 a
Da 

a a. 
Gd TO i 2-3 I 1. 3 g-c ‘.7 It- C 5_ GI -3c1 5-5 

Tb b 1- I f 0,1 2.0 i- f J- 61 0.3 b 

3Jf 5.5 - Lf-1 3- 7 - 3.5 .- i :el 2.. C. 31Dr..,' 

0 t.i 0.7 - Q .S -o -I 6- 3 1-' _ 2 

Er LI • L4 i-S 5.3 2 2-. 5- i . -6 - -1.2 Ô. 3-S 

.....6-1 0.2 o : Lt - 6.-2. OATm 01 

4.3 1 -' - 1.2 0 - 7 0 --‘ 0.1 3.3-"Irb 

_-- - o --0 •2. 0.2 - b. ( 0. i.i 0- fLo 

1c-0 rb<fldw (32-5 - ..._ . - ( fq. 0 ( (Z-O) (21-0) 61-0) (72-0) 17 . 

CV{ )(F )(F )( F SF )R EF CH .c4-1 c(- f"et) ofi 

7 = ip-f ce4 pr Li ri- Li '0 - S tf S - 2 Li IS ST ( 51.2 51. 3 s 2 . ( ( 6. 2 z
52-

'72.2 6.L1-2 70 0 70./ 7i-5 7`7.4 - 74 3 S2. if $ 2 .7 -1 G.0la-rd 

32-Li 23-o 26.7 ici III 23 7 -cm-ho I1. 0 IS"- 15. ti 17- ri 

3.14 rl- 0 2 5 1-C3 2.3 - 2-I 1.1 1 7. 311.--r- LU 

i.qg 0-3C 0-1-(3 0.3S 0 2.`i-2: RE2_C,.. - 0-SS o 3o 1 • I 6 I3.66 

Ltd/18- c -f42- 35 0.2-6 0 I( (,) 30 0.50 O. 2. 0,2if 0.2q1e.s-0 
a GA (S8 ) ViYto ra-tic,V aw.8 EfinA Perc rtsu.lae(A-)ELAi 

mefc-sc,,,fj-e , j Azov Se ,
Lb) TbfY c.5 Y 1.6-k-ks 1(113), 

(go) Vo vale -et Ko et- 4. (vii(), bofcie rhc-1 c, 
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Tk.-fah.cfe -10 
0 IQ ((57,), et-k4.ss,51 LtzbeKisfai, ((I-0 Vit,08 ra cloy 

Divt.c. (VI Cic), Nt W. (Cola Pch'irtsLdeL (q-6) iu_fa..cova ((q65) c{a s,jepift, 134_fpc_ic1-1 
h\c-55,̀5 ( 9 ,{) Kik 0-tare hi<0 of a-(• Ca), piro,6enife -riKC.KL.../ Kok 

(q6) ((q7C,t)1 TraCCISi IC pi cc V,siohe Fra-hce (U) Marcli\etlko (N47), a(bifizcci 

W1/4-6-4Aose-InI{e, iCiaCCIviic R.) Azov r-c6;.-h (cm) B....fa56ov rt s(co), a.,,p1-6.1,0ie 

q i ci 2 q 3 i,-( q5 lc 97 qg . 91 ( ci7 

.T.E 15.2 9•G 12.2 10.0 'Etc ii.c. 1 6.0 13. 0 
. 

2.5 
l 

11.i 

-
Ce 

33 q. 3C,.0 3‘.7 3.0 e-oq.7 3s- f 32-7 - cf.8 3C-9 32.81 

Pr 3-$ S -t 5'.0 C.-3 - 1-3 c.. , , i,,.ci cis 11. 0 

Ild P4.7 3 i- l 3 1.7 30-q 42-3 -IC- 1 2S---9 2_3_8 27, 2 21, 1 

3-6 5.3 5.5. S-3 4-- i 8:6 G-5: C,.5 4.-C. 

-:_,-.1 
_ a a: I-3 3;4 2.2 .04 1-7 

Gd 3-7 5.`7 9-5 - 7.6 `f -2 LC 2 LE. 7 7 4 

-
lib - - 0.5 - 2-$ b , C O . '11 

1i;-2 - 2- 2 0-'7 6A - i q. I 21DY 

- 0, C D _rj _._ 1. 0. CNo / 

Er (,_ 3 1- I - - 1-5 1.3 21 

- 0.3 - - o.'L 61 0.Tm 

_I. 3 0: if O. 1 1. -0 0.1"I'b 1. 

.____ -- 0.2 o_ 3 - _ 0.6 0.3 6 2Da 

10\f 7(Y-fi_zi- - ( ( s.2.) (Lf 7 o) (q.o) (rim (2s.5)1 - (t‘-'3 -
. 

-/cF CH CH \A E E? ci-{ I F oS ?•F;- thc..'...1 Gs 

7 = la+Ce4pr 52-q 53 r7 53-q 5L(.3 511 3 St-f• Li gif.S 5' (4-7 51-1-9 55. 

67. 6 gl.s $5.6 .7 qc. C if). `83•Lfr 7-S 21.i 76 ;la-1;d. 

an-ho 23_ 1 12-3 12-C 15-0 3- 4 17-4 15-i 12.2 I'S.S. i 

9.3 2A I. i 0-3 - 2-1 0.`7 3 3 2 6 3--1,13 

- 1-40 5.i3 - 3- 2 1.-1 3 1-(5.- .9 c 1.10 0 3 -i: N'Eze3 

•-0 .31 0,.$La h/(1- C-33 0,3Lf 0-42 0-S2 0.55- 0-31 -S_ 

E.,-t GA Cc-(c1 4,5 G-A u_A Vrife Loki Pew( (4) kiZis Cfq73 
vke:,61e ole-173.cti-de Sv~ b ortn~~ e~ ~ -r A zcv Sc-c, (QS ) 

Ay- meiNic.cc t (icro) Pant -: ag.4.
Tcorwtv.- <cy4. 046 , tit. c - Tra v\s 64: ica 



 

 

 

 

  

  

 

 

 

 

  

Tcfalii-te -

Cloi)-17:valli*s;/‘ of - ( /64), ot*,bty.c..Alte j Lito-cthkar, s1.6e (100 Vt,.-LO8 t--ao y c. EhK d , rte 
kW- Kota rehihs,A,CG *) (033) cuotaa-8ra.od,orift (A c15 

06 4) /duK6i 1,„/ and Mine ev Cti*-16), cortto.ct meia3co.--fec; (of s Micht"n (i05) 
z.ov Se.;. re nor (106) 5cti,i ft, 6570), heptielinje )tier3), atbific meic,se kytafife, AhJrae0KG.) A-

Lemc-6re-i VokaholTh-YcZa hi a; (10`7)130.hoV.and lalrKOJS iC&Jcz 6510)i iLlof 8rakodioei.4-e 3 

• 101- 1o2 (b3 16 q 105 (0 g 1C -1 JOS- . f 10? iI -0 

la _10•4 C3-2 L-2 12.0 7.2 II-Lf 6.q - .q.-5 11 g.3 

Ce 35.2. 37:2 1-f2-1 . 2 38. 4i ,(c..5 2S- / 39-$39-6 1-(4. I 31. I . -

Pr 10-1 .- 5-‘ i0- 14 2-4 4,-3 (1. 3 12 - 0 ;TS 12-0 10-3 

Na 32-C 2c1. 1 11-0 20 - 0 26-1 - 22.2 2e-2 2c-3 1 8 - 0 19-if 

sm 5-1 5' , 5 to:-0 3- L . 4.-6 fo-.(-1 •. S.o 7- b --- `7.7 

1: -1.o -(1 (.5.7.;..`-.a r-" .1-6 

Gd '-f-5 31 -- 1.2 q. S' . . Lf 2 5, I 7.5 (7-3 5.3 

.6.5 • 0.7 OA 6-5 - 0. 9 ,-- -- 06Tb 

D.v - 2-14 3-C 5.3 2-3 ' - 2- 1 - 3 - 5- 3.5 

No - O. o. C 0.1 O. - o.3, - 3.,7 0 .5 

1-4L'. (-g 0-1 0:7 - I. 2- - - 1--5 

Tm - 0 •1 - 0- i - - I o•-1 0.3 

M - 0.7 1 ' .0-5 - (5.7 OsS I-1.2 j_5-
s 

0.1 - 0- 1- - 0-1 . -' 0-3 

i o-DY/(Y1-1-,,- (r-1-i ) 1- -S ) --- -(I55-Lt) (10.5) `- (25-4 144. i) -

;7e-t.hod Q-PI ck-f 2( F )( F (D AS E l' OS c-XF 2(F 

r = La+ce4pr 55.17 54-0 56. 2 66 2 56-4 56.S sel.g 57 S S'S 3 SP -1 

La-Nd $(3•3 S-t t7 5-7- 7g 2 q3. 3 7T-0 j 83.0 SL( I r-U -3 1 773 

11_7 12.4 23.2 2(_ 5 ice' 3 21.0 v.i . ci }.6--- . c 5 j2 cnn-ho . , 

IIY-Lu - 2. 5 1-6, 1 2-3 1 - q - 2.- 1 O. a ,-f_2 36 

ERE2.c3 - 2- 23 a. c. 0-5-‘ I (6 o.i7 1,3 I 6 11.31 2.07 

1-chisti 0_32. 6 LIS (>. 33 a- go 0.34 0 52- O. n 36 0 ea 0.Lf3 

(c-)E-i CA cic.4 GI fv-E-TrLt-15b4;kc.( !Qs) Plk y c ke h iC0 (06'7 j Sc,-ff i ckq 
AZOV St.4. Yel ri (loci) /6tiE:Kstcy-, Ki6s; n4, ,hel ( 1U7)irnanZc-c 

) 6 (crta ; i i L (5 V C,('% (KG 

https://cortto.ct


 

 

 

 

 

  

 

 

 

 

 

Ico(q. Perri elSiAJ C0.( it() ±-Van0 VC. Ci c_(• (000)., i 3o1:•(e ( t2). Ni- Khaiov av--14 
N oKa, Ald\o"ritAcev (11`70), d.iopside veih, Errt (113) i....3 a_Kilovc c c, (ci•cv), bcofife 

E.TraKsbca‘cckS -, (IN) V(v1031-,..cloy avtd Et (tiGO, cra.rtite j (v.w. ICo f C Tiew,„s,,Gz 

f-eckv,o, 3.„,„0 Tarirmysicti q porph3rii- le6rav,t+e ) ltlatzdz.16(cc‘‘ Ctrinplex, hs 
(HO Cisr7P), av cS 3 herker(ri+es  MfEfinde, \AL AStscc•-1 11'7i Lee ef`Li' ("CI) , 

ra-ni-io id ., 5,atce Rain. e ) VA%. ft PerkE Co-, PeV.1 (us ) ( (14. 2 lug), 

.111 112 (I3 (I LE (15 f 116 117 Hg. 111 120 

la 25.2 2-6 li-S 11-2 . 7-5 (7.S-S l'-'-f A-2 ((. IL2-

27. ,-/ 6-1-0 ( 1-1 Lio.9Ce i-t 2- f 31-7 1-16- 1 - -fo-6 i-fo-C. 36.6 

.3 i 5-1 S-2 7-5 10-2 10.5 L(.5 43.c? ' ril 5.4 

Ild 22-C. 29-5 22-i 25-S 21- 2 17-2 Z6_8 27- ( 31.6 26.3 

sn 13 3- L-t-3 - 5...is q. 9 4:- 1 q 3 4, 7 i 
-

al 0•5 0.3 -6..3 '- 3,3 - 0.6" 1 / -6.3 

Gd S • S *3-2 6..9 1-1. 0 ' - 5 9-- C . 4 3- q 1-

:r.5 1- ci -05 -0- if O'i 6- 9 . 6.5 . -

DY - • 2- 2 2.7 2.3 2-7 - 2_3 2- I - 1-q 

No 0.5 

Er 7-2 1.3 1.6 1.b 1-• - - . 61 

. - - 0:3 0.1 01 0-5 -ribi . 
_ 

"Irb - (.0 (- _ 0: 7 -- 1, 1 .=- o . 4 
6-2 - o• tf 01 

i 00116#-A- 1_,,, ( ( 6- - - (12.(1) - (121) (t9.9) - (3.i) (us 

-_P;"ethod ct-i x F )(F- c 1-f OS E- 0 S X F. X F 0 S 

F. . i+Ce-fpr 61 - 5 55.7 5/- i Si-C. Sq- 48 6 0-0 6, 0.0 60- 1 ‘0 .1 ‘0. 

Ls--1;c1 S1-1 iii`.5. 2.O 154 g I-0 '77-2 6S g72 11.7 “ 

Sin-ho 11-'7 (o-2 1-{.q H.1 (6-6 2 2 - % 11-2 12-o I 12 -

'7 . -2_ (-3 at 3.o 2-'1-Lil 2. 0 0-g o-2 0 - 6 

ER E•s" 0. It-i 5. 5Z 2-16 1.3r7 j-13 (.12 1-LiC 1 1-(-16 - 0q" 

La/fa, (2 0 oi 0 S2- b. Lii-( 0 3J I o3 0_35 O.q1 _ 7 . U .6 

ohe, e,.ss; 5, arcj s ) vc,,K kareetko et al- ci?th.), d,-c ps,(te -
6..ph;hbre roc Lc, Afritcqi-tcL , 1 -c0k "Pe. (12_0) .5factz cf. al. 
C 51'1 ), zabi,tzss't c rrcn2cnc e 20.he ,Aks Kq 



 

 

 

 

 

 

 

 

 

  

 

 

 

 

2`1`.Q

___ 

-

(ZTA-1-. Q..- 13 

(111) (11C(6), -5rartod`..otc fe. ) tkrci.fs (12.2.) Smz 

de ((2.3)1-ykltovzc,(, (iqi),1e+Acoc-e6- -ftc rat.i-fe j t-t<raine, (i2LOAle«slev, kkisth-Q, 
& riu.fon,

ctv,, VIA-OW-tea torift, (1-25.) Baz.keh0v. aln•cf (c5'75) 

virof ene - bole s3&ifckl'e) -11"r"'" t-4-"c-15. C12-C) /1; fav c-va /line ev 70), ce.lieci-
ra cK, Vz.cieffk,la efver, A tck,,„ Ito.kliavech ((i‘2.),41-4-h.ii-e..7 E. 

TralLsbaikat (1213.) kat(k6v(ck isranocitori (2c) V6,061--Q.doct ctiNA 

.12c. i 7122 ,_ rit{ ( 2-5 ii‘ 12'1 12 5.. l'- i2:1 1 1 30 

le v-t 14.4 1 1-1-ri r 2.1 11 Co 12-2. 12.2 15-/ iefc. 0.0 
. 

Lti.o 3s-r1 36-0 52-q 42.9 ii2.c 40.6 3c.f Si.? 3TACe 

Pr i 1. 1 - i€2 101 5.3 ‘-'7 - 6.Lt .R-s 9-Lf C-2. 2-i 

;7d 23.723.724.-2 20-c 23. 2`1`.Q -2 SI 23-1 .2.1. 6 24-4 22:8 . 

(,--5 S-.2 .. g - 0 3.9 . 11.5 1.3 Li: I 3 _gSm 3-7 2-1 

16-6 2-6 0.9 0 - - --- - - - (3.1 0.3 - .a 

54 75 (,-3 5-4 .q.-3 31 3.Li 2-%Gd . 3.S C.ig 

0.4 . b. b-5 - 6-5 0.3 p.r./Ina 

Dv 2-1 - - 2-1 1.7 2.9 • 1-2. 2-S i, 2- I .0 

- - - - 0.5. 0.6 - -0-4 -No 

Er 4.8 -• 0-f, 11 ifl - i-q. 6.7 i-5- 2.0 

Tat _. . 

I% 
.3 _ 2 -.1 - i..o o:3 LS -_ 

- 0-3 

10011(Y-+L) - (7-Lf) (27.5) ((3-3).b - - ((‘.i) (12.0 

Ns- E? F ?“--- ci-I ?( F. 7cF'etliod XF Cil c}-4 

60.5 C0 .5 60.6 60.6. 61.2 0-2 61.3 6(.3 C1-4 Cr/7 = La+Ce4Pr 

$Lf. 2 sq.7Ls-Ed 51.2 8L-1.0 86.• I 3C q S5-0 16.3 U.- 2. SLIS 

Em--3-10 (41 j-3 (7-6 12-0 r2.2- 13.1 ((.7 '3•7 to-e7'f35 

---T.A.I 1-1 (-2 14.0 - 1.7 - 3 3 1-0 3- ( 2. 0 , 

1 Cd 3.9 2.5 1.22 1.21 1.28 2.16ERE2C3 2 32. 010 O.LIS 

0.36 lo.c eiLc la o.7( o, 1z o. i-t7 6.1-u7 I 0-51 0-54 0.`1210-g3 

()1 /4 ) c.,t.A ca (11‘,Fs-j, , .rettth5.-(c„; 1.30) IVCaLcVz-

(b) -Tb,"; Y (t4?0), Wri;tt) khicozn, . 
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K .1-c..t-ccr-e -14 

k,.,tc-Via.reNK0 ,f (a. ( (1? 5) 4 .5r.-6 1341. 
) 

ASri icaV",(C. ICCJC, ?eh; hS'A (q. (I32.) 

4842kerkov Ba2tieeli3V 6. S15), 1tj beoficE sje II)rneh Mfs., Ikt-c-(5;((33) hall,v4th 

11(nec1Vir/o), clCofside veins, Ehlef'ciz6k, A (13,-(,) Ba-zker,v &-ziter.cw“.(( c7 5), 

6e Us par frbt;v4aife.) 11'hiet, /Vs, (Arras; (135) ilarcheoco 647), rci-cife, Pishcilevtic)Azzy re-3107, 1 

(36) Afc...dc-z_f,c1na. of of (ti c 3), meet...somatec,./(y affetect fit-c, ractc, Grec..ler 501-uebi f?iver, 
tctvr t,.siov a. (1/C2A rattife p fe , S. yc,..t4fic.;(09) PGnov 

13)- ' 132 133 I r6 t( 155 (5C (37 i 3- is". 1- (57 lqo 

ILiq 14-4 1.)- (4 I5-r7 13.6 12. 12.5 .r7.-ci iC.5 N.J. 

. 
Ce Lio.ri Lff- 145.9 '40 4 11 1. `f 1434 L-fo•c H3-1 41- 6 Lio.9 

- ‘• 1 6.5 its s-s 6-i I ‘-o /.0 0.3 s-t 7.7 

la 
?A .3 2C- C 23. 2C.-2 2i-3 I S-4 ii-r2 - I/. 1 20.0 22.5 

sm '3-9 Li-6 Li-C - `f- I 4-3 5-y' . 4-1-f -2 4-.3 3.6 

L'a 1-0 1 - 2 o.5 1. S -6.17 -0-2 

Gd If % 2-9 3.7 3.6 if 3 7- 6 2-i 91 5.1 2-I 

1.4 b o.5 b b 6. Li 0,1 . - 0.5 

- 11 2-9 2.0 - • S-i 2-5 3.0 2_7 tf.2 

- o-6 0.3 6-.7 --- 0-11 0.5 05No 

-I/7Er 1-2 1-1f 0-2 - 1-2. 2.I 2'2 

_. - _ _ 0..2 0.2 - 0.3-Tat 

0.4 CY. 2 0 . -
n 0.3 1-.0 I--3 2-S ___6_i 

- - 0.2- .0.2 - 62 

( ,cd(y-fi.„) (15.4) (6-7P3 - (.0) b M.O. (2s-s) (13.5) - (2‘ 1) -

)(F CS-( ?cF CH CIci-i I >CF. OS .̀ F ?(F;7e-!..hoa 

E = Lafce4pr (1.r-1 0.7 ‘I'S rail Ci.i 62-0 G 2 I ‘2 3 C2 C 4,2-r7 

i• 0 'W$.3 85-6 SS. I q 1 - 2 $o-C. 1 “ 3 cal "f S2 CI iC5.2la.-1;d 

it- I Q ii 13-2- i-S $'- li-Lf Et- 1 15.2 1 t 2 S 11.35n-ho 

0 - q I - S 1. 2- 1 2- t - 0.2 - 2 C; 3 4 Lf ‘ 3.5 ----,v 

I gE2.C3 - 1-2 ( 6•6 <3 0.77 0-V7 0-2.0 Lf .10 1 21 1 -71 1.70 

Lah/(1- o 57 54 0-Lr3 0 60 0-ii6 o GS 0. 52. 0-'4( 0 $316 63 
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