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Table 1. Chemical component and cationic distribution of calcic amphiboles of G~1, B~1.

Wt N\ #
% ia
i L) Si0, 10, Al:Og Fe;03 FeOQ MuQ MupQ CaO
1) —\
G—1 39.78 2.74 14.77 5.62 7.02 0,10 13.37 10.71
B—1 40.68 4.39 11.68 3.63 8.92 0.10 13.69 11.25
Wt =
% 1
T~ " ®| NO K20 P2Ox H,0* H,0" F -O=F | & it
#un\\\‘-&
.“""‘-
G—1 2.41 1.57 0.017 1.23- 0.25 0,25 -0.11 99.73
B—1 2.34 0.89 0.278 1.43 0.16 0.19 -0.08 99.55
T C
Si AlE AlE Ti Fed* Pe?* Mg P
G—1 5.8840 | 2.1160 | 0.4594 | 0.3048 | 0.6256 | 0.6597 | 2.9487 | 0.0018
B—1 6.0354 | 1.9646 | 0.0772 | 0.4897 | 0.4052 | 0.9659 | 3.0271 | 0.0349
B A
OH P
Pe2* Mn Ca Na Na K
G—1 0.2086 | 0.0124 | 1.6974 | o0.0816 | 0.6100 | 0.2968 | 1.4556 | 0.1173
B—1 0.1400 | 0.0125 1.7875 | o0.0600 | 0.6137 | 0.1675 | 1.5879 | o0.0891
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Fig.1. The denominative diagram of classification in calcic amphiboles.
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Fig. 2. Genetic diagram of amphiboles.
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Fig. 3. Infrared spectra of calcic amphiboles of G-1 and B-1.
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Fig.4. Mé&ssbauer spectra of calcic amphiboles of G and B specimens.
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Table 5. Modssbauer parameiers of calcic amphiboles of G-1 and B-1; [l

FEZ*

B & M, M, M, M,
.S Q.5 WH A% [.$ Q.S WH AY% .§ Q.5 WH A% .S Q.S WH A%

G—1 1.11 2.65 0.36 25.4 1.11 2.39 0.234 13.2 | 1,10 2,07 0.36 13.2 [ 1,06 1.67 0.34 5.6

B—1 1.13 2.65 0.34 30.9 1.09 2,38 0.34 18.8 [ 1.09 1.93 0,34 16,5 | 1.10 1.65 0.33 3.9

Ped*
L=}
# BR Ml Ms . M2
.5 Q.§ WH A% I.s Q.S WH A% .S Q.S WH A%
G—1 0.41 1,07 0.45 16.9 0.38 0,75 0,40 7,5 0.40 0.60 0,42 18.2
B—1 0,41 0,77 0,47 14.5 0.32 0.79 0.49 5.4 0.37 0.57 0,48 9.9

& EBHGHBARR.

WIBANGE @G SRR G LSRR, BRRFEA ERBEANEMG/\EFZER,
BIM,, M., MsfiM.sh, X3 @EAMNARKD, Fe BEHEAMNIR FAM MM, REHM.,
B (MO FHEZ IR, Fe'hafbAF L RH#EAN. MAEREK, ¥4 LhAEFCa,
Mn?*, K*, Na*%&H(3, WMg’', Fe* fuafLAHEA MREL MMM L H, Bk, BBINE
IRIEHLA TR Fe  MFe’ i KL & RHATHE, BIEAXRNEROHEFLESDT:
G—1fy b

(Nao.e102 Ko.2068) 0.9070 (Fe€g.gsr MBo.1251 Mo 0124 Cay.eor4 Nao,0sra)2
(Alp,asss T10.3048 Feraiss Fesrnae Mgz 8236 Po.oois)s
E(Sis.ssﬂl AIZ.HSO)SOZZ] (0H|.4555 FO.“TS 00.42'”)2
B—1th it
(Nage131 Ko.1615) 0.1812(Fe€q.as80 Mgo.0811 Mno 0125 Cay 1815 Naog,es00) 2
(Alo.0v12 Tio 1807 Feg 52 Fef g Mga2.046 Po.0see)s
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Table 6. Occupancies of Fe?' in calcic amphiboles of G~1 and B-1.

b= Fet?t BAr 4T (Pe?*y,) {Fe?*ual CPe?*ys) (Pe?*mad
Pe + Mg th Fe?* #f

(1) (2) 3) (4) (3) (6) (7)

G—1 0.1954 0.8683 0.1921 0.0998 0,1997 0.0424

B—1 0.2436 1,1059 0.2437 0.1483 0.2603 0.,0308

B (4) = (3) xMifIFe?* 5@ Pe?* 21 /2-~-- 3~ MifL F B Fe* By
(5) =(3) x Mofif Fe** 5 Pe?* 2 H, /2 -~ - £ E— A MofiL 9 Re®* &Yy
(6) =(3) x Msfir Fe** H R Fe?* Z thommmm- Ms{r I #Pe?* &1y
(7) = (3) X MfiL_EFe?* 5HPe?* 2 e /2-~ -~~~ 15— NMofir L EIPe? 8,
(4) =(3) xratio of Fe?* in M; wish total Re?*/2ccccama-
average number of Fe?* in one M; site.

(5) =1(3) xratio of Fe?* in Ma with total Fe?*/2 meeeuae
average number of Fe?* in one M; site.

(6) .= (3) xratio of Fe?* in M with total Fe?*—eec—--
number of Fe?* in Ms site.

(7) =(3) xratio of Fe?* in M, with total Fe?*/2--e-caa-
average number of Fe?* in one M, site.

6. FHAINABLIN LT,

E RSN ADEE, BRBLIRERERARNAHRIMEBEL, BERANAKRY
WL ZR O MEEENEREH, SXEHINRMERNBRFE—EHEE, B3 2
FAANBEEBANA (G—1, B—1) RO RKIEE, MEBERE, A3k ok 8T
syh =3R4y, BRMMBERINT: B—oA4510cm 'L TR Wik, X B 4 510cm™' f1
460—465cm T EY IR Weld, HIHBMATERE. £ 85 h550cm™ 12007 JEHE M BB,
CRAESBANAGLICEHEME?, Hf670—690cm™" FH#IHENO—AFRHTIEIR
7, B—1M R4 tG—1fmiE410cm™, XL SAITRIPRE F4 o X (B—1
B APRRE F540.0772, G—1HJAIRPHESF%250.4594), 750cm™" RbH M Wi — RN
2S'—OgMm TR, BXHANMSARNAHIIIESHEANALIMERLE?,
W Wi e 2 B BR SR ik 2bs 670 —690cm I FI750cm IR Wl B th AL B B BE RO FHE TR B LLE
%, BHENDIZIANEHZBEEZBNAA N THBARNGLINEFHHFERFZ—, HX
AiEH ESi—O@ A M B MAN FERAER, EMXMOYEH, SIOIEFHR ATE
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BB B R F3HE# A EEYM, 7E550—750cm ™" XN i FSi—O—Sifd & #
B H B —AF R . ZTF900—1100cm ™ R M H#f, B 5Si—OME IR E X%, X & — REER
HPEAE R EB—1, G—1iE T, BB IEMER T . E =45 AH3600cm™!
JGEE R, X T & SOHMAE RN A K. BAEG—1, B—1iEF, HREKE
REg, LWKFBMAI2PEH3677em ™ FHLHR K B2 FEEMANA 3672cm™" L
WeWetl), M CEIBAREE, FHLUIEAEMAEREBIETM., M ZE/MREEF 2.
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1. NBHB/RIEEEREXSEER, B2G, BEARNAEARBE TALERGE
B: 600CLATEMARIE, 600°—800 CEIMEART., FFELZREWUE LFe®* 5 1LH
EEFAR. AERE. R MEHRHER, HFe 288K Fe B EHLTRE, BA
WAELI0CLAT, G ARANBIZI000CAH LA, RARNALEH “fRE” HEBEDLA
X5, B HMBPHGEERMI (££1000°—1200C 2 ), T G HE&NBF1200C, K
SR EXETERAREMNHH R RED A,

2. BRANGERBMNANAEN “BE” BHIABMGFBAEREY MG R %,

3. MPCEBENTE, ANAERESEWMLE L' B R, i Felr SR
8 B b 3,

4, Fe* L MM BH S WIFTR: M., My, FM:, HIEMJMHBD,

5. G, BEARAGH ALOs (%) 50Q-Sun HZEBIEFHAEMAMEXXAR, BE5WASE
B—%.

6. MENIRFESLEWE Fe’t, Fe G ME LG, *hiBEyikitiimg
AINAE R LERETRE, TURASHERMMRE (LY LB BE LRkt
Ko

7. MG, BEAINA L IME I b AR H BLLAS R AL 55/ N A FR1E 1Y 58 R I by, 4%
%7€ 670—690cm™" F1 750cm™" Kby Wik, WU INTEERTESBERBRNAR TR
“B& R AINALIMER IR IER Z—,

FERBRAX TS, BERUERFRIEEARESHEENZT O HEAHRNEX
F, AFRBISZEBEHT S ABBANARES, Hk—HF3,
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Mossbauer Spectroscopy and Crystal Chemistry of
Calcium Amphiboles after heat treatment under

different temperatures
Huang Wenying, Zhou Xunruo, Jian Jiaji, Bai Zhimin

Abstract

For investigation of the crystal chemistry, oxygenation and facies changes
of calcium amphibole, two specimens from Guangdong and Beijing (named G-
and B-specimen, respectively) were studied with Mossbauer spectroscopy. Each
specimen was divided into five groups, four of them were heat treated under
600°, 800°, 1000°, 1200, respectively, and left one untreated. The results of
Mossbauer measurements indicated that the occupancy ratio of Fe?* and Fe*
and oxygenation of Fe?* change slowly with temperature below 6007T, the
oxygenation of Fe?* increases sharply between 600C to 8007, and the temper-
atures of perfect oxygenation of Fe?* to Fe®* for these specimens are mnear
1000C. During 1000°C to 1200T, the facies changes take place in the speci-
mens. The new facies are magnetite and pyroxene mineral etc. For calcium
amphiboles formed in different geological occurrence, the ranges of perfect
oxygenation temperature are somewhat different. For the B-specimen formed
in lower temperature, perfect oxygenation and facies change take place at
<1000, for G-specimen, at >1000T. These results are coincident with X-

ray powder diffraction analyses.



