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NEO- Cosgrove Pegmatites
>ca. 718 Ma Coarse grained K-feldspar+plagioclase+quartz+biotite (tgarnet) pegmatite dykes

PROTEROZOIC

range in width from 10cm to 10m. May extend laterally for 100's of metres.

AN >ca. 1100 - 900 Ma \ANNANANNNNNNNNNNNY Rayner Orogen

Stefansson Paragneiss
Pelitic gneiss with garnet+sillimanite+K-feldspar+quartz (tbiotite, plagioclase, magnetite).

Locally developed layers dominated by silimanite.

Point Noble Gneiss
Mafic layers occur as 5 - 20m thick layers within the Ives Gneiss,

comprised of clinopyroxene+orthopyroxene+garnet+plagioclase+hornblende+ilmenite+quartz.

Ives Paragneiss
Iron-oxide stained, metapelitic gneiss comprised of garnet+sillimanite+alkali feldspar+quartz+biotite+rutile+ilmenite

(tplagioclase, magnetite, pyrite, graphite) with minor intercalated felsic gneiss. Variably migmatitic. Referred to as
‘Rusty Gneiss’ by Halpin et al. (2007).

Kemp Dykes

Deformed or dismembered mafic dykes containing clinopyroxene+orthopyroxene+plagioclase+garnet (thornblende, ilmenite).

May extend laterally for 100's of metres. Possible metamorphosed / deformed equivalent to the Amundsen dykes
(Napier Complex ca. 1190 Ma).

Keel Paragneiss
Well layered calc-silicate and/or silica-undersaturated metapeltic
lenses/pods interbedded with mafic gneiss, minor intermediate gneiss and metaquartzite.

Scoresby Charnockite
Felsic orthogneiss containing plagioclase+quartz+K-feldspar+orthopyroxene+ilmenite+magnetite

(xclinopyroxene, garnet, hornblende, biotite). May contain megacrystic K-feldspar grains up to 6cm. Xenoliths are common.

Sperring Paragneiss
Weakly foliated felsic gneiss dominated by perthitic alkali feldspar+quartz+plagioclase with minor

garnet+biotite. Lenses of garnet+sillimanite+biotite metapelitic migmatite are common.

Garnet felsic gneiss, quartzite, biotite+sillimanite metapelite,
minor hornblende+clinopyroxene+orthopyroxene+plagioclase mafic gneiss.

Garnet+K-feldspar gneiss.

Hornblende+clinopyroxene+orthopyroxene+plagioclase mafic gneiss.

Quartzite with garnet felsic gneiss,
biotite+sillimanite pelite, minor hornblende+clinopyroxene+orthopyroxene+plagioclase gneiss.

Magnetite quartzite.

Quartzite with minor felsic gneiss,
hornblende+clinopyroxene+orthopyroxene+plagioclase mafic gneiss.

Stiilwell Orthogneiss
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Granoblastic orthogneiss with a pervasive gneissosity (Aso, gneissic; Asom, massive) defined by alternating mafic and
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Geology:

felsic-intermediate gneiss. Referred to as the Stillwell Gneiss by Trail (1970).
Felsic layers contain K-feldspar+plagioclase+quartz+clinopyroxene+orthopyroxenezilmenite.
Mafic layers contain clinopyroxene+orthopyroxene+plagioclase+magnetite+ilmenite+quartz (+tgarnet, biotite, hornblende).
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View facing southwest towards Kemp Peak in distance. Rusty orange unit in
foreground is the Ives Paragneiss (Pg); the dark lithology in the middle distance
is Stefansson Paragneiss (Psm) (by |.R. McLeod, BMR geologist).
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Pyroxene granulite lens (Kemp Dykes, Pkd) in Stillwell Orthogneiss (Aso),
ﬂﬂ Pig southeast Stillwell Hills (figure for scale, photo by I.R. McLeod, BMR geologist).
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Stefansson Ledingham's Depot
Bay Vie\‘N of Stillwell Orthogneiss (Aso)‘ at the north end of Keel Island‘, displaying
macroscopic F3 fold defined by multiple transposed Kemp Dykes (Pkd),
northwest Stillwell Hills (facing south, figure at base of cliff for scale, photo by | 9
J.A. Halpin).
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Aerial view, facing northwest, of Ledingham’s Depot and polar pyramids during I
2002 mapping season. Outcrops in the background are lves Paragneiss (Pig) o
DO VERS GLA CIER and Point Noble Gneiss (darker unit along ridges, Ppng) (photo by J.A. Halpin).
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View facing north from Kemp Peak towards the northern Stillwell Hills and Fold
Island (on horizon). Stillwell Lake located in middle of photo. Outcrops in the
foreground are part of the Dovers Paragneiss sequence (photo by G.L. Clarke).
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Detailed ground traverses and air-photo Satellite image
interpretation (Clarke 1984/85) interpretation
Detailed ground traverses and air-photo ®  Field sites (Halpin
interpretation (1997/98, 1999, 2002) et al 2002)
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The Stillwell Hills — Geological Summary
The Stillwell Hills region comprises granulite-facies gneisses which record
evidence for multiple episodes of deformation and metamorphism
spanning more than 2500 million years. The predominant orthogneiss
package (Stillwell Orthogneiss) is thought to represent the margin of an
Archaean craton exposed in Enderby Land, some 150 km to the west that
was reworked during the late Proterozoic. Younger additions to the crust =
include Paleoproterozoic charnockitic gneiss (Scoresby Charnockite) and
Meso-Neoproterozoic mafic sills and dykes (Point Noble Gneiss, Kemp
Dykes) and felsic pegmatites (Cosgrove Pegmatites). Subordinate
supracrustal rocks, including metaquartzite, metapelitic, metapsammitic
and calc-silicate gneiss (Dovers Paragneiss, Sperring Paragneiss,
Stefansson Paragneiss, Keel Paragneiss, Ives Paragneiss) are
intercalated and infolded with the Archaean-Paleoproterozoic
orthogneisses. ©
Together with adjacent high-grade rocks in Kemp and Mac.Robertson 4 )
Lands, these rocks preserve relics of an extensive Meso-Neoproterozoic
mobile belt, which developed during continental collision. At least two [
high-grade tectonothermal events occurred during the Archaean -
Paleoproterozoic in this terrane (local D1 and D,), whereas three events
are attributed to collisional tectonics during Neoproterozoic orogenesis
(D3 — Ds), referred to as the Rayner Structural episode in the regional (
literature. Penetrative deformation at mid- to lower-crustal levels at ca. / / o
940 million years ago produced a pervasive sub-horizontal S; gneissosity ~ V\V\j/ a
(the dominant form surface) and reclined to recumbent F; folds which are \9
invariably overprinted by dome and basin-type folding developed during
D, and Ds. Metamorphic conditions reached 870-930 °C at 7.5-9 kbar
during early Neoproterozoic collisional orogenesis, and mineral reaction
microstructures suggest the terrane followed a clockwise pressure-
temperature-time evolution. Mylonitic shear zones (Dg) cut all ductile
structures and reflect amphibolite-facies conditions during later north- .

directed intraplate deformation.
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