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Rapid and substantial exhumation constrained from “felsite inclusions”, mineral assemblages and
compositional growth zonings within garnet of high-pressure and ultrahigh-temperature pelitic
granulite from the Litzow-Holm Complex, East Antarctica
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High-pressure and ultrahigh-temperature pelitic granulite from the Lutzow-Holm complex, East Antarctica recorded detailed
geologic evolution of the complex located within collisional zone between East- and West-Gondwana super-continents, which
performed around late Proterozoic to early Paleozoic. Especially, felsite inclusions (= felsic-volcanic-rock-like inclusions) ,
various mineral assemblages and compositional growth zonings within medium- to coarse-grained garnet porphyroblasts
suggested not only rapid exhumation of the complex but also these pelitic granulites, which constituted some volume of the
complex, intermittently partially-melted while it largely exhumed from deep-part (> 20 kbar) toward shallow-part (7 ~ 8 kbar)
of the Earth, ultimately followed by sufficient cooling at lower-pressure (1 ~ 5 kbar) through mid-crustal channel flow.
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Figure 1. Example of WDS-elemental maps on coarse-grained garnet porphyroblast within high-pressure and ultrahigh-temperature pelitic
granulite (YH05011303I) from the Litzow-Holm Complex, East Antarctica. Complex garnet compositional growth zoning is recognized
both on major and trace elements in this grain. A ~ D in this figure suggested recognizable domains within this garnet. In this research,
Domain-A; inclusion-free part, Domain-B; quartz and rutile-needles included part, Domain-C; kyanite and kyanite + sapphirine +
quartz-bearing part, Domain-D; sillimanite and sapphirine + quartz-bearing part. Felsite inclusions are included in Domains-B ~ D.

E=S1- stavilty field of

334 CM+QUZ+R (Xgyyre30 = 0.1)
324 in FMASTO(+g+q) after
Diener and Powell, 2010
0] @®— FMASO(+Q) System
(Taylor-Jones and Powell,
294 2010)

N

N

I-100km

o innermost- t

26 core of garnet  92ret (

254 (Domain-A)  ?[TF

24 ’,’ ?

234 #7 \

224 ’/’ I 75km
- Ky+Spr+Qtz

(Domain-C)

Pressure (Kbar)

L 50km
144
134
124
n
104
9
84
2 F25Km
5 Opx+Crd
54
44 —OFMAS System
(Mcdade and Harley,

34 2001)
24 —{JKFMASH System
i (Mcdade and Harley,

1 2001)

Okm

— L)
0 100 200 300 400 500 600 700 800 900 10001100 120013001400150016001700

Temperature (‘C)

Figure 2. Inferred-pressure and temperature evolution diagram of pelitic granulite (YH05011303) from East Antarctica. X4 of the
garnet between Domains-B to D shows nearly the same value (Xyg = Mg / (Mg + Fe) = 0.52 ~ 0.54), and CaO-content of those decreased
from Domains-A (3.7 ~ 3.9 wt%) to D (1.1 ~ 1.3 wt%). Felsite inclusions are widely included within domains-B ~ D of garnet. Sillimanite
and cristobalite are included in felsite inclusions within the Domain-B, while andalusite is included in those within the Domain-D.



