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Figure 3. An oblique view, facing northeast, of Kukri Cone, the circular crater at the center of photograph. The Taylor and Rhone glaciers
are barely visible in the upper left corner of the frame. Dark rocks in foreground and background are Ferrar dolerite.

Geology and chemistry
of the Early Paleozoic dike-swarms

in southern Victoria Land

BAIQING Wu and JONATHAN H. BERG

Department of Geology
Northern Illinois University

DeKaib, Illinois 60115

Several thousand dikes crop out extensively in the Precam-
brian and Early Paleozoic metamorphic basement rocks and the
granitic plutons of Granite Harbor Intrusives in southern Vic-
toria Land. Field relationships and isotopic ages (440-510 mil-
lion years) of these dikes (Angino, Turner, and Zeller 1962;
Jones and Faure 1967) suggest that the dikes were emplaced in
the late stages of the Ross Orogeny. Most of these dikes have
northeast strike orientations parallel to the trend of the Trans-
antarctic Mountains, and some others show northwest trends.
The dikes are typically 0.5-3 meters wide, with some up to 10
meters. These dikes consist of a variety of rock types including
lamprophyres, malchites, microdiorites, porphyrites, porphy-

ries, and microgranites. Lamprophyre and malchite dikes are
often cut by porphyrite and porphyry dikes.

Among these dikes, lamprophyre is the most abundant and
important rock type, representing the only. mantle-derived
mafic magmatism of the Ross Orogeny in this region. The lam-
prophyre dikes also show regional distribution. In the Royal
Society Range, the southern part of the study area, lampro-
phyres consist of a variety of ultramafic, alkaline, and caic-
alkaline rock types including aillikite, camptonite, spessartite,
and vogesite; whereas in the Dry Valleys and the Granite Har-
bor area, the northern part of the study area, the lamprophyres
are all calc-alkaline, mainly spessartites.

Most of the dikes are quite fresh, some with minor to mod-
erate alteration. All of the lamprophyres have typical panidi-
omorphic textures, many with globular structures (carbonatitic
or felsic composition), but mineralogy varies with different rock
types. The ultramafic lamprophyres contain phenocrysts of
phlogopite and diopside; the alkaline lamprophyres have diop-
side and kaersutite/titanium-pargasite. Diopside phenocrysts
are typically strongly zoned. In calc-alkaline lamprophyres,
hornblende/hastingsite is the most common phenocryst; augite/
diopside, phlogopite/biotite, and olivine also occur as pheno-
crysts in some dikes. Carbonate, apatite, and iron-titanium
oxides occur in all rock types and are very common in ultra-
mafic and alkaline lamprophyres. Malchites have phenocrysts
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of hornblende, plagioclase, and biotite. Some lamprophyre
dikes contain an abundance of crustal xenoliths, including gar-
net granulites and garnet anorthosites from the deep crust and
macrocrysts of diopside, garnet, hornblende, and phlogopite.
Further study of these crustal xenoliths should provide valuable
information on the late- or post-Ross Orogenic crust in this
region.

Both the ultramafic and alkaline lamprophyres have high
abundances of compatible elements, with magnesium numbers

70 percent: nickel 190 parts per million, cobalt 63 parts
per million, chromium 550 parts per million, and scandium

31 parts per million. They are also extremely enriched in
large-ion-lithophile elements, high-field-strength elements,
and light-rare-earth elements, with barium 4,200 parts per
million, strontium 1,800 parts per million, niobium 65 parts
per million, and cerium c195 parts per million. These chemical
features imply that these rocks may represent primary melts
derived from low-degree partial melting of enriched mantle
sources, likely metasomatized peridotites, and have undergone
little or no differentiation from crystal fractionation and crustal
contamination. The calc-alkaline lamprophyres have a large
range of chemical composition with silica equal to 46-57 weight
percent and magnesium number equal to 45-72 percent, which,
shown by their chemistry and petrology, is probably produced
by a combination of crystal fractionation of diopside and horn-
blende and crustal assimilation. Their most primitive compo-
sitions, with magnesium number of c72 percent, nickel 210
parts per million, cobalt 75 parts per million, chromium

670 parts per million, and scandium 34 parts per million,
are likely primary magmas derived from mantle sources. These

rocks are also highly enriched in large-ion-lithophile elements
and light-rare-earth elements, with rubidium 180 parts per
million, barium 1,500 parts per million, and cerium 130
parts per million, but display relatively strong depletion of
high-field-strength elements, which is the characteristic of
magmas generated above a subduction zone, suggesting in-
volvement of subducted-slab derived components in the gen-
eration of calc-alkaline lamprophyric magmas. The chemistry
of these lamprophyres strongly suggests the existence of a sub-
duction process and metasomatized mantle below southern
Victoria Land during the Ross Orogeny. Other rock types in-
cluding malchites, microdiorites, porphyrites, and porphyries
have a composition range of silica equal to 55-71 weight percent
and magnesium number equal to 25-50 percent. Their com-
positions show continuing trends from caic-alkaline lampro-
phyres, implying strong genetic relations.
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The Transantarctic Mountain front constitutes the boundary
between East and West Antarctica. The continental crust of East
Antarctica (on which the Transantarctic Mountains are located)
is probably thick and tectonically stable (e.g., Stern and ten
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Brink 1989). The adjacent West Antarctica is, on the other hand,
underlain by a thin continental crust resulting from episodic
extension (rifting) in the past approximately 70 million years
(Cooper, Davey, and Behrendt 1987). Thrusting and folding,
which characterize mountain ranges of similar size such as the
Andes and the Rocky Mountains, are not observed in the Trans-
antarctic Mountains. The building of the Transantarctic Moun-
tain range was accompanied by extension and a gentle asym-
metric tilt of strata toward the polar plateau. Thus, the
Transantarctic Mountains are probably the most striking global
example of a different category of mountains, the rift-shoulder
mountains (e.g., Stern and ten Brink 1989).

Stanford University and the Geology and Geophysics Divi-
sion of the Department of Scientific and Industrial Research
(DSIR) of New Zealand carried out the Seismic Experiment Ross
Ice Shelf (SERIS) during austral summer 1990-1991 across the
Transantarctic Mountain front at latitudes 82°-83° S. The ex-
periment included a 134-kilometer-long seismic reflection pro-
file and a 96-kilometer-long coincident wide-angle reflection/
refraction profile. Gravity and relative elevation (using baro-
metric pressure) were measured along the entire profile. The
primary purpose was to image the transition from the rift sys-
tem to its uplifted shoulder to gain insight into the processes
of crustal rifting and rift-shoulder mountain building. Because
it was the first large-scale, modern multichannel seismic ex-
periment in the remote interior of Antarctica, SERIS had a sec-
ond purpose: to test different seismic acquisition techniques
and the logistical support that will be involved in future seismic
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