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Northern Jetty Peninsula – Geological Summary
Northern Jetty Peninsula, incorporating Else Platform (~140 km2) and Kamenistaja
Platform (~15 km2), represents a mostly ice-free low-lying region located on the western
flanks of the Lambert Graben. The region is predominantly comprised of granulite-facies
Proterozoic gneisses and unmetamorphosed Permian sediments.
Metamorphic rock types include quartzo-feldspathic, pelitic and semi-pelitic
metasedimentary rocks of probable Mesoproterozoic age (Kamenistaja Paragneiss and
Else Gneiss). Minor intercalated ultramafic and calc-silicate bodies are also present.
Neoproterozoic (ca. 940-1000 Ma) syn-tectonic felsic intrusives (megacrystic Chistoe
Granite, Melkoe Granite and Soyuz Leucogranite) are also widespread.
Proterozoic rocks are subsequently intruded by Paleozoic granite dykes and the felsic
Stagnant Pegmatite, alkaline mafic dykes (ca. 308-320 Ma) and Mesozoic alkaline stocks
and pipes. The Toploje Member of the Amery Group (a sequence of Permo-Triassic fluvial
siliciclastic rocks, which outcrop extensively on the southern and western flanks of Beaver
Lake) is exposed on southwestern Kamenistaja Platform and appears fault-bounded
against the high-grade Proterozoic rocks.
Together with adjacent high-grade rocks in Kemp and Mac.Robertson Lands to the west,
the rocks of northern Jetty Peninsula form part of an extensive Meso-Neoproterozoic high-
grade mobile belt (the ‘Rayner Orogeny’; ca. 900-1100 Ma). During this event, on Else
Platform, peak metamorphic conditions reached pressures as much as ~6.5 to 7.5 kbar at
temperatures ~ 800º C and resulted in the development of a pervasive gneissosity (the
dominant form surface, S1). Localized high-strain zones (S2) developed during latter
stages of the high-grade metamorphic evolution, conditions during which are estimated at
~5 to 6 kbar at temperatures ~700º C.
The intrusion of north-trending granite dykes (and their subsequent deformation) at ca.
500 Ma occurred at probable upper amphibolite-facies, indicating that an early Paleozoic
event (which reached granulite-facies in Prydz Bay, ~200-300 km to the northeast)
significantly affected the Jetty Peninsula region.
Minor northwest-trending steeping dipping mylonites and vertical north-trending brittle
faults cut all rock types, except the massive quartz ‘blows’ and veins. These quartz pods
are locally abundant (e.g. near Soyuz station), and, together with the late brittle faults, are
thought to be related to incipient rifting of the Lambert Graben during the breakup of
Gondwana.

Isotope Geochronology of northern Jetty Peninsula
The available geochronology of northern Jetty Peninsula and surrounding regions is
sparse. No estimates for the depositional age of the meta-sedimentary units (Kamenistaja
Paragneiss and the Else Gneiss) currently exist. These units were probably deposited
during the Mesoproterozoic.
A Thermal Ionisation Mass Spectrometry (TIMS) U-Pb zircon age of 1000 +14/-11 Ma on
the Else Gneiss (Manton et al. 1992; sample 625) is interpreted as a metamorphic age,
reflecting the regional granulite-facies tectono-metamorphism of the Rayner Orogeny (ca.
900-1100 Ma).  Manton et al. (1992; sample 675) reported a TIMS U-Pb zircon upper
intercept age of 940 +24/-17 Ma on the Soyuz Leucogranite, which is interpreted as an
emplacement age. This age is similar to the unpublished two-point Sm-Nd isochron of ca.
939 Ma (Scrimgeour 1994, p. 43) on the Melkoe Granite. This age is tentatively interpreted
to represent a metamorphic age, reflecting the latter stages of the Rayner Orogeny.
Efforts to determine the emplacement age using SHRIMP zircon U-Pb analysis on the
Chistoe Granite (GA sample numbers 2131319, 2131320) proved inconclusive, as did
attempts to confirm the emplacement age of the Soyuz Leucogranite (GA sample numbers
2131317, 2131318). No reliable SHRIMP zircon ages could be determined from these
units.
Stagnant Pegmatite was emplaced at ca. 495-505 Ma (U/Pb ages; Manton et al. 1992,
sample 609). The north-trending mafic dykes on Jetty Peninsula were emplaced at ca.
308-320 Ma based on K-Ar whole rock analysis (Hoffman 1991; Mikhalsky and Sheraton
1993). The youngest intrusive rocks, such as stocks and breccia pipes of alkaline-
ultrabasic composition exposed mainly on Kamenistaja Platform, were emplaced between
ca. 110-150 Ma (K-Ar; e.g. Andronikov 1990; Hoffman 1991).
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Oblique aerial view looking south onto Else Platform (foreground) and Kamenistaja Platform in distance
(centre), Chistoe Lake on left, Amery Ice Shelf on far left. Beaver Lake visible at far centre right. Note the
‘table-top’ nature of Else Platform (~150 m a.s.l.), due to erosional peneplanation during past ice sheet
advances. (photo taken from altitude of ~500 m; width of Else Platform for scale ~ 8 km, photo by I.R.
Scrimgeour).
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Poorly or unconsolidated moraine, till, diamictite and other peri-glacial deposits.

Undeformed resistant outcrops of massive white quartz veins. Rare coarse K-feldspar and carbonate. May contain mafic xenoliths.
Associated with local epidote alteration of mafic dykes. Related to rifting during formation of Lambert Graben during the break up of
Gondwana.

Alkaline picrites occuring as ‘stocks, sills and dykes’ (Andronikov, 1990). May contain mantle derived xenoliths (dunite, wehrlite,
garnet+spinel lherzolite and harzburgite). Mainly exposed on Kamenistaja Platform.

Coarse grained alluvial and fluvial well-sorted sandstones (ca. 300 m thick; McLoughlin and Drinnan 1997)  May contain petrified wood
fragments. Faulted bounded with Proterozoic basement, near Soyuz station.

Coarse grained massive quartz+feldspar+garnet+biotite pegmatites, rare orthopyroxene and/or magnetite bearing varieties occur. Range
in occurance from small randomly oriented veins up to several metres across to large roughly north trending bodies up to 2 km in length
and 750 m in width.

Homogeneous medium grained equigranular pale garnet granite (plagioclase+K-feldspar+quartz), weakly to locally strongly foliated, with
an array of dykes radiating from the main body on Else Platform (see photo).

Biotite granite characterised by megacrysts of perthitic K-feldspar (up to 10 cm in length). and inclusion-rich garnet.  May locally contain
xenoliths of Kamenistaja Paragneiss. Major rock unit in southern and north-eastern Else Platform and northern Kamenistaja Platform.

Leucocratic quartzo-feldspathic gneiss with abundant small garnet and rare biotite. Contains deformed xenoliths. Gradational or diffuse
boundary with surrounding units.  Strongly foliated leucocratic dykes with elongate aggregates of garnet+quartz in a granoblastic matrix
of K-feldspar, plagioclase and quartz.
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mafic dykes
Undeformed compositionally varied suite of mafic dykes including alkaline dolerite-camptonites, trachydolerites and diorites.  Generally
north-south trending, 5-10 m wide, may extend laterally for 100’s of metres.  Vesicular, fine grained with chilled margins.  Aligned laths
of plagioclase and K-feldspar enclosing olivine (now chlorite) and titanaugite, locally ±biotite±magnetite. Secondary prehnite and epidote.

granite dykesCgd Sinuous, broadly north trending migmatized granitic dykes, comprised of foliated garnet-biotite stromatic leucosomes. Dykes up to ca.
15 m wide, steeply dipping and in sharp contact with country rock; gneissosity in country rock adjacent to dyke is transposed parallel to
the N-S fabric within the dykes. Minor horizontal offset associated with dyke emplacement, generally <30 m.
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Else GneissPeg
Pegk Quartzo-feldspathic orthopyroxene biotite gneiss, typically with ‘greasy-green’ lustre. Layering defined by metre-scale variation of

orthopyroxene, biotite, plagioclase and K-feldspar.  Unit may locally contain discontinous lenses of calc-silicate (C) and mafic gneiss (M).
Pegk; undifferentiated biotite-orthopyroxene gneiss with abundant calc-silicate and pyroxenite lenses and subordinate biotite-garnet
gneiss (southern Kamenistaja Platform).
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Kamenistaja Paragneiss
Pkp

Heterogeneous garnet-bearing gneiss comprising interleaved quartzo-feldspathic gneiss, semi-pelitic metapsammite and sillimanite-
bearing metapelites. Calc-silicate (C) and mafic gneiss (M) lenses and rare ultramafic (UM) boudins may be present. May also contain
intercalated orthopyroxene-biotite gneiss.
Ppg; Coarse grained garnet+sillimanite+biotite (± spinel±cordierite) migmatised pelitic paragneiss with layering defined by alternating
stromatic leucosomes and melanosomes.  Generally occur as narrow elongate bands up to 10 m in width and up to 100 m in length
within the Kamenistaja Gneiss .
Pqfg; Compositionally homogeneous quartzo-feldspathic felsic gneiss, variably migmatised, comprised of garnet+biotite+K-feldspar+
quartz.  Contains strong fabric defined by elongated garnet+biotite, locally mylonitic. Contact with Kamenistaja Paragneiss locally
gradational.
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True North, Grid North and Magnetic North are
shown diagramatically for the centre of the map.
Magnetic North is correct for November 2012.
It moves westerly by approximately 0.15° per year.74°

MN

TNGN

0.2° 492000 493000 494000 495000

492000 493000 494000 495000

21
68
00
0

21
69
00
0

21
70
00
0

21
71
00
0

21
72
00
0

21
73
00
0

21
74
00
0

21
75
00
0

21
76
00
0

21
77
00
0

21
78
00
0

21
79
00
0

21
80
00
0

21
80
00
0

21
79
00
0

21
78
00
0

21
77
00
0

21
76
00
0

21
75
00
0

21
74
00
0

21
73
00
0

21
72
00
0

21
71
00
0

21
70
00
0

21
69
00
0

21
68
00
0

© Commonwealth of Australia (Geoscience Australia) 2012. 
With the exception of the Commonwealth Coat of Arms and where otherwise noted,
this product is provided under a Creative Commons Attribution 3.0 Australia Licence. 
http://creativecommons.org/licenses/by/3.0/au/legalcode 

Copies of this map may be downloaded from the Geoscience Australia internet site at:
https://www.ga.gov.au/products/servlet/controller?event=GEOCAT_DETAILS&catno=74654, or by contacting:

Sales Centre, Geoscience Australia, GPO Box 378, Canberra  ACT  2601.  Phone (02) 6249 9966, Facsimile (02) 6249 9960, Email: sales@ga.gov.au

AUSTRALIAN ANTARCTIC TERRITORY

GEOLOGY OF
NORTHERN JETTY PENINSULA

MAC.ROBERTSON LAND
ANTARCTICA

Edition 1


