
;

")

")

")

;

69
°2

2'S
69

°2
4'S

69
°2

6'S
69

°2
8'S

94
95

96
97

98
99

23
00

00
0 m

N
01

02
03

04
05

06
07

AUSTRALIAN ANTARCTIC TERRITORY

GEOLOGY OF THE LARSEMANN HILLS
ANTARCTICA

EDITION 1

PRINCESS ELIZABETH LAND

PROJECTION: Universal Transverse Mercator Zone 43
HORIZONTAL DATUM: WGS84

VERTICAL DATUM: Mean Sea Level
NOMENCLATURE: Names have been approved by the

Australian Antarctic Names and Medals Committee

SCALE 1:25 000

"

0 1000 2000 3000 4000500

Metres

Map number - 13379

Published in July 2007

Unmapped exposed bedrock
Continental Ice or SnowScientific station  (year-round, seasonal)")")

Coastline  (definite, approximate)Geological boundary  (definite, approximate)
Refuge;

Glacier
Water

76°30'E76°25'E76°20'E76°15'E76°10'E76°05'E76°00'E
39 540000mE 41 42 43 44 45 46 47 48 49 550000mE 51 52 53 54 55 56 57 58 59 560000mE

69
°2

2'S
69

°2
4'S

69
°2

6'S
94

95
96

97
98

99
23

00
00

0 m
N

01
02

03
04

05
06

07
69

°2
0'S

76°30'E76°25'E76°20'E76°15'E76°10'E76°05'E76°00'E
39 540000mE 41 42 43 44 45 46 47 48 49 550000mE 51 52 53 54 55 56 57 58 59 560000mE

I N G R I D         C H R I S T E N S E N        C O A S T

The Larsemann Hills region is dominated by two major lithological associations, a Mesoproterozoic to 
Neoproterozoic felsic dominated orthogneiss complex (Søstrene Orthogneiss) which occurs as basement to
a sequence of pelitic, psammitic and felsic paragneisses (Brattstrand Paragneiss) and felsic intrusives.
Recent unpublished data suggest a late Neoproterozoic depositional age for the Brattstrand Paragneiss.
Current geochronology indicates that the region experienced medium to low pressure granulite-facies
metamorphism during the Early Palaeozoic (~515-530 Ma). Although the paragneiss sequences record no
evidence of earlier metamorphism, relics of a previous metamorphic event at ~1000-950 Ma are preserved
in the Søstrene Orthogneiss. Within the Larsemann Hills region, the Early Palaeozoic event is characterised
by peak metamorphism of ~7 kbar at ~800-850°C, with the post-peak evolution characterised by decompression,
with some cooling, to 4 kbars at 750°C, then to 2-3 kbar at 600-650°C during final stages of orogenesis, with
exhumation largely driven by crustal extension. Tectonic models generally argue for a continental-continental
collisional scenario, with thermal input derived from a thinned mantle lithosphere.                                         

                    
The Larsemann Hills are unique for the variety of phosphorus and boron minerals, some of which are found in
spectacular specimens, and others of which are not found elsewhere. Three of the nine phosphate minerals found
are new to science: stornesite-(yttrium), tassieite and chopinite, the first two named for Stornes and Tassie
Tarn, geographic features in the Larsemann Hills, whereas the third is named for the French mineralogist, Christian
Chopin, a specialist in phosphates. Stornesite-(yttrium) most closely resembles chladniite, a mineral known only
in two meteorites. The three new minerals are magnesium-dominant analogues of iron- and manganese-rich
phosphates found elsewhere in pegmatites, a very different geological environment from the segregations
of calcium fluorphosphate (apatite) that host the new phosphates in the Larsemann Hills. Two other phosphates,
mélonjosephite and isokite, are reported from but a handful of localities worldwide, whereas
magnesium fluorphosphate wagnerite is found far more abundantly in the Larsemann Hills than elsewhere.
A sample from Stornes was one of the first examples of polytypism discovered in wagnerite, that is, this
magnesium fluorphosphate has now been shown to have four slightly different crystal structures from one
sample to another; two are found in the Larsemann Hills. The Larsemann Hills is the type locality for boralsilite,
named for the composition: boron-aluminum-silicon, discovered in 1998, and reported only from one other locality
worldwide (Rogaland, Norway). Boralsilite was found at 9 localities in 2003-2004; it forms white fibrous or finely
columnar bundles of prisms up to a centimetre long. In contrast to most new minerals discovered nowadays,
Larsemann Hills boralsilite can be appreciated without a microscope. Of the other 5 borosilicates found in the
Larsemann Hills, werdingite, which is structurally related to boralsilite, is the most unusual, found but sparingly
from 5 other localities worldwide. Two others, prismatine and grandidierite, are not so rare elsewhere, but are
uniquely abundant and spectacular in the Larsemann Hills. Prismatine Peak in northern Stornes is aptly named;
this ferromagnesian aluminium borosilicate is found quite abundantly in nearly black columnar prisms commonly
10 cm long, several centimetres thick that coat outcrop surfaces to resemble a logjam on a river. Such
concentrations of prismatine are not limited to Prismatine Peak, but are found in a belt extending 4 km across
northern Stornes, and elsewhere in the Larsemann Hills. Layers of gneiss in southern Stornes are so rich in
grandidierite as to appear sky-blue in hand specimen; no gneiss elsewhere has such a lovely colour. Pliocene
fossiliferous sediments form a thin veneer to some 40 cm thick on parts of eastern Stornes but the complete
distribution has not been established.                                                                                          

PHOSPHATE AND BOROSILICATE MINERALOGY OF STORNES AND
BRATTNEVET
A unique treasure house of rare minerals 

THE LARSEMANN HILLS - Geological Summary
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Unconsolidated sediment deposited in stream channels, outwashes and lake shores etc.Gravels, sands etc of local bedrock. May include talus slopes, moraines and till.Qa
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Johnston orthogneissLeucocratic light grey felsic garnet+cordierite+biotite orthogneiss, homogenous appearance.Best observed at NW tip of Johnston Fjord.@jgo

Blundell orthogneissCream coloured, garnet-bearing felsic orthogneiss, locally with large k-feldspar megacrysts, minor biotite.Locally intermingled with grey variety with large (1-2cm) recrystallised K-feldspar augens.@bgo

Søstrene OrthogneissTan quartz-plagioclase dominated felsic gneiss, minor biotite and orthopyroxene, rare garnet.Variably interlayered with hornblende-orthopyroxene +/-clinopyroxene, biotite mafic granulite.Rare calc-silicates bodies. (ca. 1125 Ma).@so

Zhongshan GneissLeucocratic quartzo-feldspathic gneiss, foliation defined by stringers of garnet and rare biotite. (ca. 940 Ma)
W W W W W

W W W W W

W W W W W

W W W W W@zsg
Grovnes orthogneissOrthopyroxene bearing garnet+biotite+tonalite (Enderbite), medium grained, orthopyroxene highly embayed,minor magnetite, apatite. Named from Grovnes. (ca. 990 Ma)@gt

Nella mafic-granuliteDark orthopyroxene-clinopyroxene-plagioclase mafic granulite, locally hornblende bearing, minor magnetite,biotite, titanite and zircon. (ca. 1100 Ma)@nmg

White Hill leucogneissLight grey leucocratic gneiss, variable biotite, quartz and plagioclase, locally cordierite+quartz symplectites,K-feldspar bearing veins, rarely garnet bearing. Possible volcanic protolith.@whg

Stornes GneissGrey biotite-plagioclase gneiss, with characteristic layers/pods of prismatine (= B-kornerupine) -cordierite-biotite;narrow k-feldspar leucosomes; may contain grandidierite in prismatine pods/layers.@sg
Tassie Tarn metaquartziteBlue medium grained quartzites and psammites, variable biotite and magnetite, local development of large(1-2cm scale) orthopyroxene crystals. Layered appearance. Unit narrow (10-100m).@ttq
Tumbledown Hill metaquartziteNarrow layers (1-10m) of dark glassy quartzites and biotite psammites. Rare garnet. Deeply weathered rustycoloured, rare fresh pyrrhotite, malachite staining on rock surface typical.@tdq

Stornesbukta metaquartziteInterlayed package of garnet-biotite quartzites/psammites and Easther Island porphyroblastic gneiss.Minor aerial extent. Limited to outcrops adjacent between Wilcock Bay and Thala Fjord.@bgq

@bqf Bunger Peak ParagneissBiotite quartzo-feldspathic gneiss, with minor grt and rare cordierite present as coronas on garnet.Garnet may reach 3 cm in diameter.
Allison quartzo-feldspathic gneissBiotite quartzo-feldspathic gneiss, with variable, but minor, sillimanite and cordierite, sillimanite aligned.Host large pods of brown apatite in quartzose veins.@qfg

Thala tourmaline metaquartziteTightly folded package of dark granular tourmaline quartzites (+grandidierite, apatite, prismatine), and yellowpsammitic quartzo-feldspathic gneiss.@ttq
Wilcock Bay metapeliteYellow quartzo-feldspathic gneiss with thin (±1-2cm wide) layers dominated by sillimanite and grandidierite(± cordierite), clots of prismatine and minor tourmaline. Boron-rich metapelite/volcanic?@wbp

Lake Ferris metapelite

Stüwe metapelite

Dark garnet+sillimanite+biotite metapelite, with spinel and magnetite variably present.Rare cordierite. Unit hosts cm scale discontinous K-felspar leucosomes.Rare clots of pure sillimanite <0.5m diameter.Sillimanite dominated pelite, variable amounts of cordierite usually >25%, minormagnetite/spinel, isoclinally folded leucosomes of microcline. May contain clots of sillimanite.Ç Ç Ç Ç Ç Ç Ç Ç Ç Ç Ç Ç Ç Ç Ç Ç Ç Ç Ç Ç
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Easther Island porphyroblastic gneissDistinctive biotite-plagioclase grey gneiss with large (1-3cm) porphyroblasts of garnet and/or cordierite,typically with biotite absent halo. Locally with borosilicate mineralisation.@epg

Broknes paragneissHeterogenous yellow garnet-bearing quartzo-feldspathic paragneiss, with variable sillimanite, spinel and magnetite.Sugary texture. Cordierite uncommon but locally present. Common on Broknes.@bpg

Donovan prismatine leucogneissLeucocratic prismatine tourmaline bearing quartzose gneiss, minor cordierite. Associated with White Hill Gneiss.Minor lithological unit.@lpg

Gentner metapsammiteQuartz-feldspathic psammite, with variable garnet and biotite. May contain small pods of sillimanite-spinel/magnetiteand pods/lenses of hornblende-plagioclase metabasite.@gp

Progress GraniteOrange biotite (syeno) granite, weakly to well foliated, accessory garnet, magnetite, spinel, monazite andzircon. (ca. 515 Ma)
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Dålkoy GraniteMedium grained biotite grey granite, well foliated, accessory minerals magnetite, apatite, monazite, zircon.
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F F F F F#dg

Rumdoodle pegmatitesMicrocline medium to course grained, variably foliated pegmatite, typically associated with Tassie Tarnquartzite unit. May contain tourmaline+quartz symplectites.#ttp
Progress microgranite dykePink to orange fine to medium grained biotite syenogranite dyke, with accessory apatite, zircon and sillimanite.Inferred to be related to Progress granite.
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It is recommended that this map be referred to as: Carson, C.J., Grew, E.S., 2007, Geology of the
Larsemann Hills, Antarctica First Edition (1:25 000 scale map) Geoscience Australia, Canberra
This work is copyright. Apart from any fair dealings for the purposes of study, research, criticism or 
review, as permitted under the Copyright Act 1968, no part may be reproduced by any process without 
written permission. Copyright is the responsibility of the Chief Executive Officer, Geoscience Australia. 
Requests and enquiries should be directed to the Chief Executive Officer, Geoscience Australia, 
GPO Box 378 Canberra ACT 2601
The geological data shown in this map is described by the metadata record 'Geology of the Larsemann
Hills 2004' which can be searched for in the Metadata Catalogue at http://aadc-maps.aad.gov.au
GIS data, including sites at which photographs were taken during the 2003/04 field season, can be
downloaded from the metadata record.
Requests for the photographs can be made at http://aadc-maps.aad.gov.au/aadc/feedback/feedback.cfm
With reference to the Pliocene fossiliferous sediments see paper by: Quilty, P.G., Gillieson, D., Burgess, J.,
Gardiner, G., Spate, A. and Pidgeon, R. 1990. Ammoelphidiella from the Pliocene of Larsemann Hills, East
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shown diagramatically for the centre of the map.
Magnetic North is correct for July 2007. It moves
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