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ABSTRACT : The Madagascar garnets wear mainly found as a porphyroblast in gneiss and classified
into rhodolite, purple almandine, and brown almandine based on compositional characteristics and
color. UV-visible analysis strong absorption bands, 400, 428, 504, 521, and 572 nm, were observed for
rthodolite and purple almandine, and main absorption bands of 433 and 502 nm observed for brown
almandine. For FT-IR analysis a strong absorption band of 640 cm™ was observed for rhodolite, two
strong bands of 628 and 651 cm™ observed for brown almandine, and two weak absorption bands of
635 and 653 cm’ observed for purple almandine. Single distinct absorption band, 3552 em’, was
observed only for rhodolite. It is possible to distinguish rhodolite from purple or brown almandine by
considering overall characteristics of the rhodolite such as color, RI, UV-visible absorption, FTIR
absorption etc.
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Fig. 1. Geologic map of garnet-occurring area.
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Fig. 2. Photographs of sliced garnet specimens used in this study.
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Table 1. Physical and gemmological properties of garnets from Madagascar, Africa

Number Clarity Hue Tone Saturation

No.1 TP? pY 10 10

No.2 TP P 20 10

No.3 TP P 30 10

No.4 TP R2P” 10 10

No.5 TP R2P 20 10

No.6 TP R2P 30 20

No.7 TP R2P 40 10

Purple No.8 TP R2P 40 20

No.9 TP R2P 40 20

No.10 TP P2RY 30 20

No.11 TP P2R 40 10

No.12 TP P2R 40 10

No.13 TP P2R 40 20

No.14 TP P2R 40 20

No.15 TP P2R 40 20

No.16 TP BRN? 60 20

Brown No.17 TP BRN 80 10

No.18 TP BRN 90 20

No.19 TP BRN 100 20

a) Purple, b) Reddish Purple, ¢) Purplish Red, d) Brown, €) Transparent
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Table 2. Refractive indices and specific gravities
for typical rhodolites

R.I” S.G”
Hanneman 1.749~1.795 3.80~3.95
Gem-A 1.75~1.78 3.84~3.94
GIA 1.740~1.770 3.80~3.95
Zambia 1.759~1.763 3.87~3.94

a) Refraction index, b) Specific gravity
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Fig. 5. Compositional distribution of garnets from

Madagascar plotted on Sps-Alm-Pyp triangular

diagram. Symbols are the same as in Fig. 5.
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Table 3. Refractive indices and Specific gravites = YA A3 olFu YUY, ZAA
of garnets from Madagascar, Africa A JEZEL A AZoA Htk ¥IHEA
No. Color RIP SG” Ty gittﬂ YEEo] EZFolxHd FHA
1 1759 3.77 H2HE E4L BAY 24 AR A
2 1.758 3.77 Aol gutde WEEQ m AAAs Wwa
3 1759 377 A BAHYoH ofFo] o) F¢ FEZLL 1107
4 Purple 1.760 3.84 /70° 0.2 BAE YT},
5 (Rhodolite) 1.759 3.83
6 1.758 3.7 _ o = Dp A
; 1757 375 XM -TtAEM ZE =M
: e 2 AN o APRE Ro| naFEol
10 1765 4.05 T BY FEo F3FH HHd st
1 1.770 3.97 g Aol HdsteH ol EAFE RF
ke 1770 391 o 9 a9 ssyRel oal A F
13 (Almandine) g 3.84 SATHA DA, 2004). AHANBH Ao
14 1.768 3.83 A AR FFYIE BAT A, 2EE
15 1.769 3.88 o AA duide 400, 428, 504, 521 2 572
16 1.762 3.87 nm B2 2E F4uas g, 2
17 Brown 1.761 3.86 dul) & 4337 5()2 nm B2 A F U"J}EL
18 (Almandine) 1.790 3.97 7} 2=,
D 1785 417 REFHo|EY A4 dUde AR FIH F
a) Refraction index, b) Specific gravity #3938 e = vty 24 dude] &

F AA+= 502 nm ol FY FIdAE F71

Fig. 6. Various mclus10ns observed in gamets from Madagascar (x66). (A) (B) apatite inclusions. (C)
snow crystal inclusions. (D)-(E) rutile needles. (F) rutile needles and two phase inclusions.
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Table 4. Major element composition of garnet analyzed by EPMA

No.l0 Noll Nod2 Nol3 Nol4 Nol5 Nol6 Nol7 Nol§ No.l9

4177 3980 4004 4100 4169 4110 4027 4024 3985 39.03
001 002 005 005 005 004 010 005 001 003
272 N4 2023 12120 2200 222 281 2215 2148 2186
1918 2264 2242 2068 2019 2021 1886 1905 2681 2640
1246 1048 1106 1213 1211 1221 1313 1272 808 843
049 08 066 057 054 053 072 080 132 151
350 337 351 363 358 359 352 406 278 276
006 007 003 000 005 005 000 000 000 000
006 003 005 005 004 007 006 006 002 001
10024 9970 100.04 100.22 10033 100.00 9945 99.13 100.34 100.03

cations on the basis of 24 O

6.1638 6.0334 60382 61106 6.1818 6.1222 6.0084 6.0453 6.1197 60182
0.00I1 0.0028 00057 0.0060 0.0054 0.0040 00106 00054 0.0011 0.0038
39511 40065 39511 3.8848 3.8593 3.9003 4.0107 3.9217 3.8873 3.9725
23676 28704 28284 25772 25040 25173 23528 23927 3.4428 34045
27420 23681 24866 2692 26760 27116 29195 28479 1.8504 19375
0.0608 0.1100 0.0838 0.0715 00678 00663 0099 0.1017 01712 0.1966
0.5447 0.5478 05676 05802 05685 0.5723 05632 0.6535 04573 04561
0.0066 0.0082 0.0029 0.0000 00058 0.0059 0.0000 0.0000 0.0000 0.0000
0.0073 00037 0.0058 0.0058 00046 00084 00078 00081 00023 0.0010

end-member molecule

24 B0 43 437 R4 QT 42 405 83 KBS
463 424 405 458 454 459 485 483 314 314
12 15 N 12 12 12 05 17 29 32

Samples Nod No2 No3 No4 No5S No6 No7 No§ No9
Si0, 4080 4T3 4145 N127 R4 49 N3 475 416l
TiO, 000 001 004 003 002 003 003 0Bl 006
A, 199 2325 WM RO 2 B 06T 296 254
FeO 1888 1685 1849 1845 1835 1857 1798 1690 1958
MgO 1566 1662 1536 1578 1600 1569 1618 1710 1220
MO 066 068 039 032 030 035 02 015 032
€0 100 097 124 L0 L3 120 105 LM 34
Oy 006 000 002 00 082 007 000 001 000
POs 007 005 005 007 004 004 001 004 003
Totl  100.12 100.16 10000 100.09 10075 99.98 10091 9997 99.96
Si 60063 60632 60762 60434 61293 60193 61817 60701 6.1682
Ti 00000 00013 0.0039 00027 00026 00033 0.0032 00006 0.007]
Al 39691 39813 39703 39769 38820 3988 38585 39344 3.9392
Fe 23239 20477 22670 22594 22263 22807 2176 20554 24275
Mg 34372 35998 33578 34447 34600 34345 34831 37059 26953
Mn 00824 00836 0.0483 00397 00363 00435 00260 00184 0.065
Ca 01580 01517 01940 01725 01762 0.1882 0.1619 01624 0.5431
Cr 00069 00000 0.0019 00028 00022 00081 0.0000 0.0015 0.0000
P 00087 00065 00058 00088 00045 00052 0.0010 00051 00037
Alm® 364 348 93 183 38 361 368 29 415
Py 568 610 97 81 586 568 90 629 475
S’ 15 14 09 05 07 09 05 03 12
a) Almandine, b) Pyrope, ¢) Spessartine
gastel Az S e et
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@ ARE BE & YTeru g 2, 2006).
HeH oA BAL LHF FHuaA
A& vetded AF4L 1200~500 cm™ol
A EAARA F493E Yehd th(Hofmeister

and Chopelas, 1991). & A& oig H&M £
FRPLS 4000~ 400 cm1 FAd A FH3 A
3 AWMA O 1200~500 cm’ FE I 4000~
3500 cm” Y HNAM EAH Feuart #E
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oM 6749 TR F5HAE, A dude
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Fig. 7. UV-Visible absorption spectra of garnets from Madagascar in the region of 400~800 nm.
Symbols are the same as in Fig. 5.
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Fig. 8. FT-IR absorption spectra of the garnets. (a) in the region of 5000~ 400 em’, (b) in the frequency
range 1200~400 cm’, (¢) in the frequency range 4000~3500 cm™ and single distinct absorption band,
3552 cm™, was observed only for rhodolite. Symbols are the same as in Fig. 5.
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