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(cCD) 530 540m
Fig 1 Occurrencesof exolution-bearing gpatites tn the 530 540 m eclogitesfrom themain borehole of

the Chinese Continental D rilling (CC) Project (plane polarized light)
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(a) —A patite coexistsw ith garnet and omphacite (b) —intersitial gpatite; (c) —apatites enclosed w ith sympletites (d) —gpatite asan inclusion

w ithin garnet;, A Il gpatites contain exlution lanellag Grt—garnet, Rt—rutile Ap— gpatite Omp—omphacite Q—quartz Syn—sympletite
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Fig 2 EDS line scan reultson the olid exolution lanellae in the eclogitic gpatite show ing that exlution

lan ellae consist prim arlly of Feand S

(a)— ; (b)— ; Fe S
(a) —ED S line scan gectrum; (b) —energy gpectrum
X Kp= Coca/CEE (3) 1-1
ce®  ck P Ca , XAo  X&p
1, Xe, Xex= 1- Maximun (XX, Xp
3 3 , X Ry XAp
1 EDS (%)
Tablel EDSmeasured chamical canpositions (%) of gots n apatite free of exsolution and sl id exolution lamellae
POs CaD D3 FeO Cw PO Sun XRKp X&3

Ex1-1 32 95 44 52 10 52 9 58 Q 07 97 64 Q 8025 Q 7983
Ex1-2 35 90 48 47 7 61 6 35 98 33 Q 8743 Q 8691
Ex1-3 35 76 46 94 7 80 7 35 Q 27 98 12 Q 8709 Q 8417
Ex1-4 32 07 42 49 11 93 10 89 Q26 97 64 Q 7811 Q 7619
Ex1-5 34 21 45 27 11 94 5 94 Q20 Q 63 98 19 Q 8332 Q 8117
Ex1-6 35 41 47 61 8 20 6 65 Q12 Q 33 98 32 Q 8624 Q 8537
Host-1 41 06 55 77 Q18 97 01

Ex2-1 20 81 28 41 34 10 16 68 100 00 Q 5071 Q 5093
Host-2 41 04 55 78 96 82

Ex3-1 20 81 28 41 34 10 16 68 100 00 Q 5071 Q 5093
Host-3 41 04 55 78 96 82

Ex4-1 14 83 19 25 34 82 31 10 100 00 Q 3607 Q 3420
Ex4-2 17. 14 22 95 30 77 28 15 99 01 Q 4169 Q 4077
Host-4 41 11 56 29 97 40

’
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Lo : C¥= (Ci- XapCi®) /(1- Xap) (4)
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Fig 3 Relationship betw een contribution of apatite to FerSs FeS FeS,

P and Ca contents in ameasured exolution lamella

0. 69FeS+ 0. 31FeS( 4)

2
Table 2 Chenical canpositionsof slid exsolution lamellae within eclogitic apatites
D3(%) | FO (%) | CuO (%) | PBO(%) | Smol) | Fe (mol) | Cu(mol) | Pb(mol) | Fet Cu+ Pb |S/(Fe+ Cu+ Pb)
Ex1-1 52 16 47 50 Q35 Q 65 Q 66 Q 66 Q98
Ex1-2 54 51 45 49 Q 68 Q 63 Q 63 108
Ex1-3 50 58 47 67 175 Q 63 Q 66 Qo1 Q 67 Q 94
Ex1-4 51 69 47 18 113 Q 65 Q 66 Qo1 Q 66 Q98
Ex1-5 63 82 31 75 107 337 Q 80 Q 44 Q 01 Q 02 Q 47 1 69
Ex1-6 53 59 43 46 Q78 2 16 Q 67 Q 60 Q01 Qo1 Q 62 107
Ex2-1 67 15 32 85 Q84 Q 46 Q 46 1 83
Ex3-1 52 82 47 18 Q 66 Q 66 Q 66 100
Ex4-1 52 22 47. 78 Q 65 Q 66 Q 66 Q 98
Ex4-2 68 85 30 89 Q 86 Q 43 Q 43 2 00
( Cu Pb) , 4
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Quantitatively D eterm nation of Chem ical Canpositions of Solid Exsolution
L amellae n Apatitesfran the Chinese Continental Drillng (CC®D) Project:

An Application of Energy-D ier sive Spectroscopy (EDS) with SEM
CHEN Fangyuan, ZENGL ingsen, L AN G Fenghua
K ey L aboratory f or Continental D ynamics, Institute of Geology, ChineseA cademy of Geological Sciences, B eijing, 100037
Abstract

Solid exlution lan ellae of various sizes have been reported in rock-form img asw ell as accesory phases in
metanorphic and ultranafic rocks U sially, these exolution lanellae of several microns, are too snall to be
quantitatively analyzed by microprobe or Ramnan X-ray gectrosopy. This has been a major problen that
greatly Imitsour understanding of the geochamical significances of these @lid ex®lutions Recent studies on
goatites from the Sulu eclogites found that lid exolution lanellag, possibly consisting of Fe and S, are
common and fom along the C-axisof their host gpatite To quantitatively constrain the compositionsof these
olid exolutions we develop a technique that using a SBEM equipped with EDS to extract the cheamical
composition of tiny olid exolution lanellae of sizes less than 5 um. The analytic technique is as follow ing:
(1) Back scattered maging (BSE) isused to identify the gpatite and lid exolution lanella; (2) ED S line scan
and point analyses to detem ine the possible elenents and their contents in the areasw ithin gpatite free of
lanella (pure apatite) aswell as the lamella (3) using the pure gpatite conposition to correct the cham ical
compositionsof the olid exlution lamella These analyses showv that exlution lam ellae consist dom inantly of
FeS and minor FeS:, and soame of lanellae alo have detectable anountsof Cu and Ph  This technique is al
goplicable to electronic m icrop robe

Key words gpatite SBM; EDS lid exlution lanellae



