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Abstract

This 1s a study of the possible melting of a biotite schist unit in the Andrelandia Group, Minas Gerais, Brazil, through
the use of petrology and apatite chemistry. The Andrelandia Group comprises a system of nappes metamorphosed at
greenschist to high pressure granulite facies. Within this group, the Andrelandia Nappe comprises an amphibolite facies
metapelitic unit, consisting primarily of a biotite schist. The study involves samples from this nappe from two quarries
near Cambuquira, Minas Gerais. In the INCOPE quarry (Figure 2), melt may have been generated during
metamorphism, as reflected by the presence of extensive feldspar-bearing leucosome in biotite-garnet gneiss. At the
abandoned quarry (Figure 3), monomineralic quartz veins in a biotite-garnet schist indicate melting did not occur,

Results: Mineral Chemistry

Table 1 shows the mineral chemistry of each of the apatite grains measured in this study. A ternary diagram
(Figure 9) reveals a low Cl concentration in each of the apatite grains. The average apatite composition from the two
quarries are not significantly different (Table 1). The Cl concentrations in apatite do not appear to have a correlation
with which quarry the apatite is located (Figure 10).
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because the melting temperature of monomineralic quartz 1s too high. Previous studies by Kapustin have suggested that Abandoned
the composition of apatite may reflect metamorphic grade. Apatite from samples in both quarries were analyzed for F, 5424 4205 0007 292 012 0.04 09 .05
Cl, and OH in order to understand the effect of increasing metamorphic grade on apatite chemistry. There is no 0.87 043 0005 029 018 003 1.03
significant difference between apatite composition at the two localities, which may suggest that melting has not occurred.
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In metamorphic rocks, apatite composition can yield information about the geologic history of the rock (Spear and T e e R T Y I ety W N P SRR R L e e LTS R N S ey 0.58 045 0.009 034 021 0.03 1.24
Pyle, 2002). The chemical composition of apatite within the samples may reflect changes that occur relating to . o
metamorphism and melting, and whether water was involved with any possible partial melting. Kapustin (1987) Table 1. EPMA results for apatite analysis points, average for each quarry
studied the chemistry of apatite across a large metamorphic gradient, and suggests that there 1s a regular change in
chemistry with changing pressure and temperature conditions. Kapustin (1987) suggested that F, Cl and OH change
systematically with increasing metamorphic grade. In the study, Kapustin looked at apatite in a wide variety of rock
types (e.g. pelites, carbonates), and found the F concentration of apatite to increase from the greenschist to granulite

Outliers 1n Figure 10, data points with exceptionally high CAp components, represent apatite inclusions in the
core of garnet. There is a wide range of F concentrations in apatite, and it appears to be zoned, as a greater F
concentration is found on the rim of the apatite grains than in the core.
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The field area of study consists of two .
quarries, 15 km apart, in between which 1s
the town of Cambuquira (Figure 4). The Statement of Pro.b]em . . . . . . . ' 90
quarry south of Cambuquira is abandoned E Catine oxCachosin The INCOPE quarry biotite gneiss potentially experienced partial melting during metamorphism suggested by plagioclase and quartz
o bearing | . Plagioclase - quartz bearing | imply the | Id h tallized fi itic liquid. L VAR —
whereas the quarry north of Cambuquira is Ni:armg .eucolgomes agioc 1a%ls::1 quahz 6;11‘111g euclosg)mes 1m;})l y ei leucosome cou f ave crysta 1ze:1 1 from a gran 1;:1 | 1;11u1Th - I
the INCOPE Ltda. working quarry. The onomineralic quartz 1S not likely to have been a melt because the me tlpg temperatu.re or monorpmerg 1c quartz .1s too high. e. .10t1te _ P
two quarries are part of the same litho- schist at the abandoned quarry most likely did not experience melting as 1t only contains quartz veins without plagioclase. Determining Analysm
tectonic unit. whether partial melting occurred in the rocks from either quarry will be a focus of the study. This project explores whether apatite chemistry The compositions of the samples are compared with other studies involving the behavior of apatite within
relates to the melting history of a rock. metamorphic rocks, such as the results from studies by Kapustin (1987). Comparing Figures 1 and 10, the apatite
. . compositions with this project have a similar range to the amphibolite apatite compositions in the Kapustin study, but
GeOnglc HlStOl'y . Trés Coragdes Y/ there are some differences. The apatite in this study has a greater range of FAp values, and a more restricted range of
]?grlng the Neoproterozoic, th§ z 7 . CAp values. Since the rocks from this study are expected to have undergone similar metamorphism, and are part of
Brazilides Ocean closure resulted in nappe T i 7 Hypothesis the same metamorphic unit, this could cast doubts on the Kapustin data, as the average range of FAp values from this
formation. The nappes decrease in peak -/ Th ; : : study is not represented on Kapustin’s plot
- rocks from the INCOPE quarry experienced partial melting whereas the rocks from the Y presciie PUstint s piot N . .
metamorphlg temperature to the base of the © TOCKS 1O © . CO quarty . P . p . 2 . . . Zoning in the apatite grain could be a result of growth zoning while the melt was being crystallized. In the
group (Garcia et al., 2003b). The abandoned quarry locality did not experience partial melting. Apatite chemistry will reflect garnet, a slow diffusivity leads to the outer core having a different composition than the reaction rim (Spear and Pyle,
Andrelandia nappe (Figure 4) was subjected ira / : - : : 2002).
to amphibolite facies metamorphism at ca. [ e — the occurrence of partial melting, and will reflect the metamorphic grade.
640 Ma (Reno, Pers. Comm.). z — .
= = e Conclusion
The hypothesis was that the INCOPE quarry rocks experienced partial melting. While the petrology of the rocks
Methods from INCOPE is consistent with melting and the petrology of the rocks from the abandoned quarry 1s consistent with
B ombcitione The mineralogy, relationship between minerals, their distribution, grain size, shape, and any replacement minerals for each of the samples melting not having occurred, the results remain inconclusive. Rocks from INCOPE are gneiss, have larger garnets,
[l oo e were recorded, and differences in each of these categories between samples were noted. On the EPMA, WDS was used to determine the and a leucosome mineralogy consistent with melting. Rocks from the abandoned quarry are schist, have smaller
/= 7560 concentrations in apatite of F, Ca, Cl, P, Fe, Mn, Sr, Mg, La, Ce, S1, and S for each point. grains, and veins that do not likely represent melt composition. The apatite composition is not significantly different,

either in bordering different phases or in different rocks or in different quarries, suggesting that apatite composition 1s

Figure 4: Tectonic map (After Trouw et al., 2003
. P ) not indicative of a partial melt, or that melting did not occur. No demonstrative evidence of melting was found.




