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A note on the layered intrusions at Annandagstoppane and 
Juletoppane, western Dronning Maud Land 

Aspects of the geology and geochemistry of the layered rocks at 
Annandagstoppane (72"33' S, 06°l6'W) and Juletoppane 
(72°23'S, 05°33'W) in the Giaeverryggen, western Dronning 
Maud Land, are discussed. The mafic rocks in the two areas 
have been divided into a 'main suite' and a 'younger suite'. The 
main suite rocks comprise medium-grained gabbros, 
gabbronorites and anorthositic gabbros. Lenticular and discon
tinuous rhythmic layers are present. The younger suite 
comprises basaltic dykes at Annandagstoppane, and a dolerite 
sill and small pods of fine-grained gabbroic bodies at Juletop
pane. Petrographic and geochemical aspects of main suite rocks 
in the two areas show close similarities, and indicate that 
pyroxene and plagioclase were the primocrysts in the 
orthocumulate assemblages. The preliminary results suggest 
that the Annandagstoppane and Juletoppane gabbroic rocks 
may either constintte a single layered intrusion, or reflect 
outcrops of intrusions of several ages, their magmas having 
been derived from compositionally similar mantle sources. The 
close chemical similarities of the younger suite with the main 
suite suggest that all the mafic phases in the two areas are geneti
cally related. 

Aspekte van die geologie en geochemie van die gelaagde 
intrusies by Annandagstoppane (72°33' S, 06° 16'W) en Juletop
pane (72°23'S, 05°33'W) in die Giaeverryggen, westelike 
Dronning Maud Land, word bespreek. Die mafiese gesteentes 
in die twee gebiede is in 'n 'hoofsuite' en 'n 'jonger suite' verdeel. 
Gesteentes van die hoofsuite bestaan uit gabbro, gabbronoriet 
en anortosietiese gabbro. Lensvormige en onderbroke ritmiese 
lae kom voor. Die jonger suite bestaan uit basaltiese gange by 
Annandagstoppane, en 'n dolerietplaat en klein, onreelmatige 
liggame van fynkorrelrige gabbro by Juletoppane. Petro
grafiese en geochemiese aspekte van die hoofsuitegesteentes in 
die twee gebiede kom baie nou ooreen, en dui daarop dat pirok
seen en plagioklaas die primokriste in die ortokumulaatsame
stelling was. Voorlopige resultate dui daarop dat die Annan
dagstoppane en Juletoppane gabbroi:~e gesteentes of uit 'n 
enkele gelaagde kompleks bestaan, 6f uit indringings van 
verskillende ouderdomme met magmas wat uit soortgelyke 
brongebiede van die mantel afkomstig was. Die noue 
geochemiese ooreenkoms tussen die jonger suite en die hoof
suite dui op 'n genetiese verband tussen a! die mafiese gesteentes 
in die twee gebiede. 

Introduction 
Annandagstoppane (?2o33'S, 06°16'W) and Juletoppane 
(72"23'S, 05"33'W) are two areas in the Giaeverryggen, 
western Dronning Maud Land (Fig. 1), which were first visited 
by the Norwegian-British-Swedish Antarctic (NBSA) Expedi
tion in 1951 (Roots 1954, 1969). A number of small nunataks, 
each less than 6 km2 in extent, occur in both areas. Annan
dagstoppane, identified incorrectly at the time as Juletoppane, 
was visited in the late nineteen sixties by Russian geologists. 
Their report of granite outcrops at Juletoppane, subsequently 
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Fig. 1. Locality map of the Ahlmannryggen - Juletoppane area. 

dated at 3,0 Ga (Halpern 1970) led to a visit by a South African 
expedition in 1973 (Van Zyl1974). 

Van Zyl reported that at Annandagstoppane the eastern 
and northern outcrops consist of dolerite, and the south
western outcrops comprise granites, graphic granites and 
pegmatite (Fig. 2). No contacts between the granitic and mafic 
rocks were observed. All the nunataks at Juletoppane (Fig. 3) 
comprise medium-grained dolerite, displaying well-developed 
magmatic layering. Pegmatitic pods and schlieren were found 
in places. 

During the austral summers of 1980/81 and 1981182 both 
areas were visited by two of the authors (JRK and DRH). The 
mafic rocks were examined in detail in the field, and petro
graphic and geochemical studies are in progress. This paper 
reports the preliminary results of these studies. 

Geology of the Mafic Rocks 
The mafic rocks at Juletoppane and Annandagstoppane have 
been divided into two groups, the 'main suite' and the 
'younger suite'. (This does not imply that the rocks from the 
two areas are necessarily related to one another). The division 
is used to simplify description and discussion of these rocks. 
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Fig. 2. Distribution map of outcrops, Annandagstoppane (Van Zyl 
1974). Reliable contours are not available. The granite outcrops 
(vertical crosses) are C, D and H. 

Fig. 4. Features reminiscent of cross-bedding in gabbronorite defined 
by variations in the modal content of plagioclase and pyroxene, F 
nunataks, Annandagstoppane. Length of ice axe head is 26 cm. 
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Fig. 3. Distribution map of outcrops, Juletoppane (Van Zyl 1974). 
Reliable contours are not available. 
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A note on the layered intrusions at Annandagstoppane and 
Juletoppane, western Dronning Maud Land 

Aspects of the geology and geochemistry of the layered rocks at 
Annandagstoppane (72"33' S, 06°l6'W) and Juletoppane 
(72°23'S, 05°33'W) in the Giaeverryggen, western Dronning 
Maud Land, are discussed. The mafic rocks in the two areas 
have been divided into a 'main suite' and a 'younger suite'. The 
main suite rocks comprise medium-grained gabbros, 
gabbronorites and anorthositic gabbros. Lenticular and discon
tinuous rhythmic layers are present. The younger suite 
comprises basaltic dykes at Annandagstoppane, and a dolerite 
sill and small pods of fine-grained gabbroic bodies at Juletop
pane. Petrographic and geochemical aspects of main suite rocks 
in the two areas show close similarities, and indicate that 
pyroxene and plagioclase were the primocrysts in the 
orthocumulate assemblages. The preliminary results suggest 
that the Annandagstoppane and Juletoppane gabbroic rocks 
may either constintte a single layered intrusion, or reflect 
outcrops of intrusions of several ages, their magmas having 
been derived from compositionally similar mantle sources. The 
close chemical similarities of the younger suite with the main 
suite suggest that all the mafic phases in the two areas are geneti
cally related. 

Aspekte van die geologie en geochemie van die gelaagde 
intrusies by Annandagstoppane (72°33' S, 06° 16'W) en Juletop
pane (72°23'S, 05°33'W) in die Giaeverryggen, westelike 
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in die twee gebiede is in 'n 'hoofsuite' en 'n 'jonger suite' verdeel. 
Gesteentes van die hoofsuite bestaan uit gabbro, gabbronoriet 
en anortosietiese gabbro. Lensvormige en onderbroke ritmiese 
lae kom voor. Die jonger suite bestaan uit basaltiese gange by 
Annandagstoppane, en 'n dolerietplaat en klein, onreelmatige 
liggame van fynkorrelrige gabbro by Juletoppane. Petro
grafiese en geochemiese aspekte van die hoofsuitegesteentes in 
die twee gebiede kom baie nou ooreen, en dui daarop dat pirok
seen en plagioklaas die primokriste in die ortokumulaatsame
stelling was. Voorlopige resultate dui daarop dat die Annan
dagstoppane en Juletoppane gabbroi:~e gesteentes of uit 'n 
enkele gelaagde kompleks bestaan, 6f uit indringings van 
verskillende ouderdomme met magmas wat uit soortgelyke 
brongebiede van die mantel afkomstig was. Die noue 
geochemiese ooreenkoms tussen die jonger suite en die hoof
suite dui op 'n genetiese verband tussen a! die mafiese gesteentes 
in die twee gebiede. 

Introduction 
Annandagstoppane (?2o33'S, 06°16'W) and Juletoppane 
(72"23'S, 05"33'W) are two areas in the Giaeverryggen, 
western Dronning Maud Land (Fig. 1), which were first visited 
by the Norwegian-British-Swedish Antarctic (NBSA) Expedi
tion in 1951 (Roots 1954, 1969). A number of small nunataks, 
each less than 6 km2 in extent, occur in both areas. Annan
dagstoppane, identified incorrectly at the time as Juletoppane, 
was visited in the late nineteen sixties by Russian geologists. 
Their report of granite outcrops at Juletoppane, subsequently 
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Fig. 1. Locality map of the Ahlmannryggen - Juletoppane area. 

dated at 3,0 Ga (Halpern 1970) led to a visit by a South African 
expedition in 1973 (Van Zyl1974). 

Van Zyl reported that at Annandagstoppane the eastern 
and northern outcrops consist of dolerite, and the south
western outcrops comprise granites, graphic granites and 
pegmatite (Fig. 2). No contacts between the granitic and mafic 
rocks were observed. All the nunataks at Juletoppane (Fig. 3) 
comprise medium-grained dolerite, displaying well-developed 
magmatic layering. Pegmatitic pods and schlieren were found 
in places. 

During the austral summers of 1980/81 and 1981182 both 
areas were visited by two of the authors (JRK and DRH). The 
mafic rocks were examined in detail in the field, and petro
graphic and geochemical studies are in progress. This paper 
reports the preliminary results of these studies. 

Geology of the Mafic Rocks 
The mafic rocks at Juletoppane and Annandagstoppane have 
been divided into two groups, the 'main suite' and the 
'younger suite'. (This does not imply that the rocks from the 
two areas are necessarily related to one another). The division 
is used to simplify description and discussion of these rocks. 
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Fig. 2. Distribution map of outcrops, Annandagstoppane (Van Zyl 
1974). Reliable contours are not available. The granite outcrops 
(vertical crosses) are C, D and H. 

Fig. 4. Features reminiscent of cross-bedding in gabbronorite defined 
by variations in the modal content of plagioclase and pyroxene, F 
nunataks, Annandagstoppane. Length of ice axe head is 26 cm. 
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Fig. 3. Distribution map of outcrops, Juletoppane (Van Zyl 1974). 
Reliable contours are not available. 
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Fig. 5. Load features of anorthosite bands in gabbronorite, F 
nunataks, Annandagstoppane. Length of ice axe head is 26 cm. 

The main suite 
Main suite rocks from Annandagstoppane comprise 

medium-grained gabbros, gabbronorites and anorthositic 
gabbros in which modal variations in plagioclase and 
pyroxenes define rhythmic layers. Individual layers are 
lenticular or discontinuous, and are rarely thicker than 5 to 
10 cm. Truncated layers are locally present (Fig. 4). Anortho
site lenses up to 10 cm thick and pods 20 cm in diameter occur 
in the northern outcrops (nunatak Fin Fig. 2). Some anortho
site lenses display slump or disruption structures (Fig. 5). 

A porphyritic, homogeneous gabbro layer about 20 m thick 
occurs at the southern outcrop (nunatak A in Fig. 2). Very 
little rhythmic layering is evident at this locality. 

At Juletoppane the malic rocks from the main suite 
comprise medium-grained gabbros and gabbronorites. The 
gabbroic rocks are very similar in appearance to those 
described at Annandagstoppane. Layers, defined by varia
tions in the proportion of plagiodase and pyroxene, are 
present, but no truncated layers were found. A homogeneous 
porphyritic gabbro layer, similar to the one found at nunatak 
A at Annandagstoppane, occurs in the upper parts of the two 
northern outcrops at Juletoppane (nunataks 1570 and 1680, 
Fig. 3). 

The younger suite 
Narrow, fine-grained basaltic dykes, less than 50 cm wide, 

cut the gabbroic rocks and the granites at Annandagstoppane. 
Outcrops of the dykes are rare, but abundant fragments of this 
rock are found in scree near most gabbro outcrops. Small 
lenticular dykes of albitite, less than 10 cm thick, occur sporad
ically. Mafic pegmatoids, as irregular pods and veins, occur 
throughout the Annandagstoppane and Juletoppane gabbros. 
These pegmatoids are heterogeneous, even in hand specimen, 
and vary from quartz-amphibole-biotite-plagiodase-K
feldspar to, less commonly, quartzo-feldspathic rocks. 

At Juletoppane 25 to 30 m of a fine- to medium-grained 
gabbroic sill intrudes overlying main suite rocks of nunatak 
1740 (Fig. 6). The lower contact of the s iU is not exposed. The 
base of the exposed area is a dark-grey, fine-gra,ined rock, 
which grades upwards into a medium-grained, light-grey 
gabbro. 

Fine- to medium-grained gabbroic bodies, similar in appear
ance to the upper part of the sill, are present in the main suite 
rocks at Juletoppane. These bodies have irregular, pod-like 
shapes with sharp contacts, and are rarely larger than 3 m in 
diameter. 

Petrography 
The main suite 

The textures of the main suite rocks of Annandagstoppane 
and Juletoppane are generally similar. The major differences 
among rock types in these two areas are the presence or 
absence of cumulus* orthopyroxene and pigeonite (now 
inverted), and variations in modal proportions of minerals. 

Plagioclase laths occur as cumulus grains, some of which are 
poikilitically enclosed in oikocrysts of clinopyroxene, ortho
pyroxene and inverted pigeonite. Grain sizes vary from less 
than 0,1 to 2 mm, but poikilitically enclosed crystals are rarely 
larger than 0,3 mm. The latter appear to increase in grain size 
from the cores to the margins of oikocrysts. The anorthite 
content of the cores ranges from An79 to AnsJ as determined by 
universal stage measurements. The mantles vary from Al16o to 
An70. Normal and oscillatory zoning are invariably present. 

Cumulus orthopyroxene is present in some mafic layers. 
The crystals are subhedral and vary between 0 ,6 and 1 mm in 
diameter. Postcumulus orthopyroxene with plagioclase inclu
sions is rarely present. Optical measurements indicate an 
orthopyroxene composition close to En70• 

Inverted pigeonite is abundant in most rocks from Juletop
pane and in some nunataks at Annandagstoppane. lt occurs as 
postcumulus oikocrysts, enclosing plagioclase crystals. In 
some cases it forms aggregates up to 6 mm in diameter. The 
composition of the orthopyroxene of the inverted pigeonite is 
approximately En70 at Annandagstoppane and E1164 at 
Juletoppane. 

An unusual reaction relationship has been recognised in a 
number of rocks where cores of orthopyroxene are mantled by 

•eunwlus terminology in this work follows the definitions of lrvine {1982). The 
use of the term does not imply or exclude possible crystal settling. 
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Fig. 6. North face of the central outcrops at Juletoppane. The lower 
dark band is a gabbroic sill, intrusive into the overlying, medium
grained gabbros. 

Fig. 7. Photomicrograph of orthopyroxene core, mantled by inverted 
pigeonite, which is in turn mantled by orthopyroxene. The composite 
grain is partially mantled by clinopyroxene. Crossed polars. 

inverted pigeonite (Fig. 7). The outer rim of the mineral 
assemblage is a mantle of orthopyroxene. In some cases a reac
tion rim of clinopyroxene borders the later orthopyroxene. 
These relationships have been found in rocks from both areas. 
The formation of orthopyroxene following crystallization of 
pigeonite is anomalous with respect to predicted crystalliza
tion paths in the system diopside-forsterite-silica (Bowcn 
1914, Kushiro 1972). Further work is in progress in order to 
evalute this textural relationship, but it is of importance that 
this relationship occurs in both the Annandagstoppane and 
Juletoppane rocks. 

Clinopyroxene forms large postcumulus crystals up to 6 mm 
in diameter, which contain numerous inclusions of plagio-

clase. It is also present as small interstitial grains and as a 
product of a reaction relationship with inverted pigeonite and 
orthopyroxene. 

Magnetite is commonly mantled by biotite. Locally the 
biotite, which is pleochroic from light brown to dark brown, 
has been deuterically altered to a green variety. Variable 
amounts of quartz-feldspar micrographic intergrowths are 
present in most thin sections. 

The younger su ite 
The basaltic dykes are glomeroporphyritic and consist of 

zoned plagioclase phenocrysts set in a fine-grained 
groundmass of plagioclase laths, pigeonite and/or augite. The 
cores of the plagioclase phenocrysts have the composition 
An110 and the rims approximately An70• Minor sericitization of 
plagioclase along cracks is common . Locally crystals of 
plagioclase have been completely replaced by a white mica. 
Abundant grains of magnetite are disseminated through the 
matrix. 

The gabbro in the lower part of the sill at Juletoppane has a 
well-defined planar lamination of tabular plagioclase (1 to 
1,5 mm in length}, pigeonite and augite. Locally pigeonite 
crystals are partly inverted, i.e. part of a crystal may consist of 
pigeonite, and part of it may consist of pigeonite inverted to 
orthopyroxene. Small amounts of biotite and magnetite are 
present. The latter mineral locally encloses plagioclase and 
pyroxene. 

The gabbro in the upper part of the sill is equigranular, 
consisting of plagioclase of composition An75 , pigeonite 
(partly inverted to orthopyroxene), and augite, which rarely 
contains poikilitically enclosed plagioclase. Grain sizes are 
typically 1 to 1,5 mm. Ore minerals form skeletal and irregu
l~r, elongate intergranular grains. Biotite is more abundant 
than in the rocks from the main suite. Patchy deuteric alter
ation has caused scricitization of plagioclase and replacement 
of pyroxenes by amphiboles. 

T he fine-grained gabbroic pods in the Juletoppane gabbros 
have petrographic features similar to those in the upper part of 
the gabbroic sill . Grain sizes are less than 1 mm, and inter
granular chlorite is associated with micrographic intergrowths. 
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Fig. 5. Load features of anorthosite bands in gabbronorite, F 
nunataks, Annandagstoppane. Length of ice axe head is 26 cm. 

The main suite 
Main suite rocks from Annandagstoppane comprise 

medium-grained gabbros, gabbronorites and anorthositic 
gabbros in which modal variations in plagioclase and 
pyroxenes define rhythmic layers. Individual layers are 
lenticular or discontinuous, and are rarely thicker than 5 to 
10 cm. Truncated layers are locally present (Fig. 4). Anortho
site lenses up to 10 cm thick and pods 20 cm in diameter occur 
in the northern outcrops (nunatak Fin Fig. 2). Some anortho
site lenses display slump or disruption structures (Fig. 5). 

A porphyritic, homogeneous gabbro layer about 20 m thick 
occurs at the southern outcrop (nunatak A in Fig. 2). Very 
little rhythmic layering is evident at this locality. 
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gabbroic rocks are very similar in appearance to those 
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northern outcrops at Juletoppane (nunataks 1570 and 1680, 
Fig. 3). 
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These pegmatoids are heterogeneous, even in hand specimen, 
and vary from quartz-amphibole-biotite-plagiodase-K
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1740 (Fig. 6). The lower contact of the s iU is not exposed. The 
base of the exposed area is a dark-grey, fine-gra,ined rock, 
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Fine- to medium-grained gabbroic bodies, similar in appear
ance to the upper part of the sill, are present in the main suite 
rocks at Juletoppane. These bodies have irregular, pod-like 
shapes with sharp contacts, and are rarely larger than 3 m in 
diameter. 
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The main suite 

The textures of the main suite rocks of Annandagstoppane 
and Juletoppane are generally similar. The major differences 
among rock types in these two areas are the presence or 
absence of cumulus* orthopyroxene and pigeonite (now 
inverted), and variations in modal proportions of minerals. 

Plagioclase laths occur as cumulus grains, some of which are 
poikilitically enclosed in oikocrysts of clinopyroxene, ortho
pyroxene and inverted pigeonite. Grain sizes vary from less 
than 0,1 to 2 mm, but poikilitically enclosed crystals are rarely 
larger than 0,3 mm. The latter appear to increase in grain size 
from the cores to the margins of oikocrysts. The anorthite 
content of the cores ranges from An79 to AnsJ as determined by 
universal stage measurements. The mantles vary from Al16o to 
An70. Normal and oscillatory zoning are invariably present. 

Cumulus orthopyroxene is present in some mafic layers. 
The crystals are subhedral and vary between 0 ,6 and 1 mm in 
diameter. Postcumulus orthopyroxene with plagioclase inclu
sions is rarely present. Optical measurements indicate an 
orthopyroxene composition close to En70• 

Inverted pigeonite is abundant in most rocks from Juletop
pane and in some nunataks at Annandagstoppane. lt occurs as 
postcumulus oikocrysts, enclosing plagioclase crystals. In 
some cases it forms aggregates up to 6 mm in diameter. The 
composition of the orthopyroxene of the inverted pigeonite is 
approximately En70 at Annandagstoppane and E1164 at 
Juletoppane. 

An unusual reaction relationship has been recognised in a 
number of rocks where cores of orthopyroxene are mantled by 

•eunwlus terminology in this work follows the definitions of lrvine {1982). The 
use of the term does not imply or exclude possible crystal settling. 

t 
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Fig. 6. North face of the central outcrops at Juletoppane. The lower 
dark band is a gabbroic sill, intrusive into the overlying, medium
grained gabbros. 

Fig. 7. Photomicrograph of orthopyroxene core, mantled by inverted 
pigeonite, which is in turn mantled by orthopyroxene. The composite 
grain is partially mantled by clinopyroxene. Crossed polars. 

inverted pigeonite (Fig. 7). The outer rim of the mineral 
assemblage is a mantle of orthopyroxene. In some cases a reac
tion rim of clinopyroxene borders the later orthopyroxene. 
These relationships have been found in rocks from both areas. 
The formation of orthopyroxene following crystallization of 
pigeonite is anomalous with respect to predicted crystalliza
tion paths in the system diopside-forsterite-silica (Bowcn 
1914, Kushiro 1972). Further work is in progress in order to 
evalute this textural relationship, but it is of importance that 
this relationship occurs in both the Annandagstoppane and 
Juletoppane rocks. 

Clinopyroxene forms large postcumulus crystals up to 6 mm 
in diameter, which contain numerous inclusions of plagio-

clase. It is also present as small interstitial grains and as a 
product of a reaction relationship with inverted pigeonite and 
orthopyroxene. 

Magnetite is commonly mantled by biotite. Locally the 
biotite, which is pleochroic from light brown to dark brown, 
has been deuterically altered to a green variety. Variable 
amounts of quartz-feldspar micrographic intergrowths are 
present in most thin sections. 

The younger su ite 
The basaltic dykes are glomeroporphyritic and consist of 

zoned plagioclase phenocrysts set in a fine-grained 
groundmass of plagioclase laths, pigeonite and/or augite. The 
cores of the plagioclase phenocrysts have the composition 
An110 and the rims approximately An70• Minor sericitization of 
plagioclase along cracks is common . Locally crystals of 
plagioclase have been completely replaced by a white mica. 
Abundant grains of magnetite are disseminated through the 
matrix. 

The gabbro in the lower part of the sill at Juletoppane has a 
well-defined planar lamination of tabular plagioclase (1 to 
1,5 mm in length}, pigeonite and augite. Locally pigeonite 
crystals are partly inverted, i.e. part of a crystal may consist of 
pigeonite, and part of it may consist of pigeonite inverted to 
orthopyroxene. Small amounts of biotite and magnetite are 
present. The latter mineral locally encloses plagioclase and 
pyroxene. 

The gabbro in the upper part of the sill is equigranular, 
consisting of plagioclase of composition An75 , pigeonite 
(partly inverted to orthopyroxene), and augite, which rarely 
contains poikilitically enclosed plagioclase. Grain sizes are 
typically 1 to 1,5 mm. Ore minerals form skeletal and irregu
l~r, elongate intergranular grains. Biotite is more abundant 
than in the rocks from the main suite. Patchy deuteric alter
ation has caused scricitization of plagioclase and replacement 
of pyroxenes by amphiboles. 

T he fine-grained gabbroic pods in the Juletoppane gabbros 
have petrographic features similar to those in the upper part of 
the gabbroic sill . Grain sizes are less than 1 mm, and inter
granular chlorite is associated with micrographic intergrowths. 
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Table 1 
Representative major and trace element compositions: Annandagstoppane and Juletoppane mafic intrusions. 

Major elements 

Fine-grained 
Maficsuite Anorthosite Dyke phase Sill 

A14/81 A21/82 m9t82 JT22/82 AS/82 A30/82 JTI/82 JT17/82 

Si02 54,12 53,84 54,57 52 ,98 51,15 53,81 55,00 52,81 
Alz03 14,93 11 ,44 16,85 15 ,69 25,33 14,72 14,75 16,22 
Fez03* 1,04 1,14 0,96 0,97 0,38 1,13 1,09 1,00 
FeO 8,46 9,25 7,80 7,85 3,06 9,]4 8,79 8,12 
M nO 0,16 0,21 0,15 0,17 0,06 0, 18 0,17 0,17 
M gO 8,59 13,44 4,52 11.76 2,35 5,71 5,48 5.68 
CaO 8,88 7,50 10,38 9.89 12,54 9,67 9,67 10,81 
Na20 1,78 1.03 1,98 1,46 2,29 1,84 1,99 1,90 
KzO 0,86 0,57 1,15 0,71 1,07 1,32 1,13 0,92 
Ti02 0,65 0,43 0,73 0,47 0,39 0,86 0.93 0.62 
PzOs 0,08 0,05 0,09 0,06 0,07 0, 11 0,11 0,08 

99,55 98,99 99,20 102,08 98,68 98,52 99,14 98.37 

L.O.I.** 0,22 0,00 0,53 0,23 1,07 0,49 j ,06 0,32 
Mg'••• 64,41 72,14 50,80 72,75 57,78 52,68 52,63 55,49 

Trace e lements 
Nb 7,0 2,8 
Zr 85 62 
y 16,6 8.1 
Sr 124 97 
u 0,7 0,1 
Rb 41 25 
Th 6,3 0,2 
Zn 73 83 
Cu 66 46 
Ni 101 152 

Assumed Fe20JFeO ratio of 0, 12. 
L.O.I. is excluded from the total. 

*** Mg' = Mgi(Mg + Fe). 

6,1 
107 
19,5 

147 
0,4 

55 
5,5 

69 
98 
43 

Samples prefixed "A" are from Annandagstoppane 
"JT" are from Juletoppane. 

3,6 
71 
12,9 

135 
1,1 

32 
4,0 

70 
60 
94 

One ophitic to subophitic sample contains augite, with 
plagioclase inclusions. Alteration is usually more extensive 
than in the upper part of the gabbroic sill. 

Geochemistry 
Whole rock analyses may provide valuable information on 
differentiated sills (e.g. Walker 1969a and b, Pearce 1968, 
1970). Table 1 lists representative whole rock analyses of 53 
gabbroic and associated rock types from Annandagstoppane 
and Juletoppane. 

All analyses were by X-ray fluorescence on a Phillips 
PW1410 spectrometer. Major element analyses were done on 
fusion discs prepared by the method of Norrish & Hutton 
(1969). Na20 and trace elements were measured on pressed 
pellets. 

Major element geoc.hemistry 
The scope of this paper does not allow for a detailed 

petrogenetic analysis and results of major and trace element 
modelling will be reported elsewhere. The mafic rocks from 
both areas are quartz-normative tholeiites. Their major 
element oxide characteristics are discussed with reference to 
Figure 8, which shows the oxide variation in relation to the 
Mg-number (defined as Mg' = 100 Mgi(Mg +Fe)). 

Main suite: 
The main suite rocks have a narrow range in Si02 (52,71 to 

54,61 weight per cent at Annandagstoppane, and 52,44 to 

6,3 6,6 8,2 7.6 
72 117 120 94 
10,7 23,6 22,8 18,7 

225 Ill 140 44 
0.9 0,2 1,1 1,2 

58 78 58 42 
5,7 2,4 6,1 5,6 

29 89 80 71 
33 102 105 88 
22 87 58 55 

55,15 per cent at Juletoppane) with no evidence of enrichment 
or depletion of Si02 in the cumulate assemblages. However, 
the variation in the Mg-number (64,41 to 72,14 and 51,04 to 
72,75 respectively) shows that considerable fractionation has 
taken place. 

A}z0 3 content increases regularly with decreasing Mg
number, from 11 ,44 to 17,51 per cent A}z0 3. As would be 
expected , the two anorthosite samples show considerable 
A)z0 3 enrichment relative to the general trend . 

Both CaO and Na20 contents increase with decreasing 
Mg-number and this fact, coupled with the increase in A}z03, 

shows that plagioclase is an important cumulus phase. 
FeO* content (total iron expressed as FeO) shows little 

change with Mg-number. MnO behaviour is similar to that of 
FeO *, with a small decrease in MnO with decreasing Mg
number. 

K20 , Ti02 and P20 5 increase with decreasing Mg-number. 
There is no evidence of primocryst formation of mineral 
phases which may accommodate these oxides and it is likely 
that the observed trends re.flect a progressively more evolved 
liquid with increasing amounts of postcumulus biotite, 
Ti-bearing oxide phases and apatite. 

Younger suite: 
Major element variation in the younger suite is greater than 

in the main suite, but variation is small within each of the three 
rock types (dykes, sill and fine-grained gabbroic pods). The 
field of the younger suite overlaps with the Juletoppane field. 
This re lationship is true for all the variation diagrams, even 
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Table 1 
Representative major and trace element compositions: Annandagstoppane and Juletoppane mafic intrusions. 

Major elements 

Fine-grained 
Maficsuite Anorthosite Dyke phase Sill 

A14/81 A21/82 m9t82 JT22/82 AS/82 A30/82 JTI/82 JT17/82 

Si02 54,12 53,84 54,57 52 ,98 51,15 53,81 55,00 52,81 
Alz03 14,93 11 ,44 16,85 15 ,69 25,33 14,72 14,75 16,22 
Fez03* 1,04 1,14 0,96 0,97 0,38 1,13 1,09 1,00 
FeO 8,46 9,25 7,80 7,85 3,06 9,]4 8,79 8,12 
M nO 0,16 0,21 0,15 0,17 0,06 0, 18 0,17 0,17 
M gO 8,59 13,44 4,52 11.76 2,35 5,71 5,48 5.68 
CaO 8,88 7,50 10,38 9.89 12,54 9,67 9,67 10,81 
Na20 1,78 1.03 1,98 1,46 2,29 1,84 1,99 1,90 
KzO 0,86 0,57 1,15 0,71 1,07 1,32 1,13 0,92 
Ti02 0,65 0,43 0,73 0,47 0,39 0,86 0.93 0.62 
PzOs 0,08 0,05 0,09 0,06 0,07 0, 11 0,11 0,08 

99,55 98,99 99,20 102,08 98,68 98,52 99,14 98.37 

L.O.I.** 0,22 0,00 0,53 0,23 1,07 0,49 j ,06 0,32 
Mg'••• 64,41 72,14 50,80 72,75 57,78 52,68 52,63 55,49 

Trace e lements 
Nb 7,0 2,8 
Zr 85 62 
y 16,6 8.1 
Sr 124 97 
u 0,7 0,1 
Rb 41 25 
Th 6,3 0,2 
Zn 73 83 
Cu 66 46 
Ni 101 152 

Assumed Fe20JFeO ratio of 0, 12. 
L.O.I. is excluded from the total. 

*** Mg' = Mgi(Mg + Fe). 

6,1 
107 
19,5 

147 
0,4 

55 
5,5 

69 
98 
43 

Samples prefixed "A" are from Annandagstoppane 
"JT" are from Juletoppane. 

3,6 
71 
12,9 

135 
1,1 

32 
4,0 

70 
60 
94 

One ophitic to subophitic sample contains augite, with 
plagioclase inclusions. Alteration is usually more extensive 
than in the upper part of the gabbroic sill. 

Geochemistry 
Whole rock analyses may provide valuable information on 
differentiated sills (e.g. Walker 1969a and b, Pearce 1968, 
1970). Table 1 lists representative whole rock analyses of 53 
gabbroic and associated rock types from Annandagstoppane 
and Juletoppane. 

All analyses were by X-ray fluorescence on a Phillips 
PW1410 spectrometer. Major element analyses were done on 
fusion discs prepared by the method of Norrish & Hutton 
(1969). Na20 and trace elements were measured on pressed 
pellets. 

Major element geoc.hemistry 
The scope of this paper does not allow for a detailed 

petrogenetic analysis and results of major and trace element 
modelling will be reported elsewhere. The mafic rocks from 
both areas are quartz-normative tholeiites. Their major 
element oxide characteristics are discussed with reference to 
Figure 8, which shows the oxide variation in relation to the 
Mg-number (defined as Mg' = 100 Mgi(Mg +Fe)). 

Main suite: 
The main suite rocks have a narrow range in Si02 (52,71 to 

54,61 weight per cent at Annandagstoppane, and 52,44 to 

6,3 6,6 8,2 7.6 
72 117 120 94 
10,7 23,6 22,8 18,7 

225 Ill 140 44 
0.9 0,2 1,1 1,2 

58 78 58 42 
5,7 2,4 6,1 5,6 

29 89 80 71 
33 102 105 88 
22 87 58 55 

55,15 per cent at Juletoppane) with no evidence of enrichment 
or depletion of Si02 in the cumulate assemblages. However, 
the variation in the Mg-number (64,41 to 72,14 and 51,04 to 
72,75 respectively) shows that considerable fractionation has 
taken place. 

A}z0 3 content increases regularly with decreasing Mg
number, from 11 ,44 to 17,51 per cent A}z0 3. As would be 
expected , the two anorthosite samples show considerable 
A)z0 3 enrichment relative to the general trend . 

Both CaO and Na20 contents increase with decreasing 
Mg-number and this fact, coupled with the increase in A}z03, 

shows that plagioclase is an important cumulus phase. 
FeO* content (total iron expressed as FeO) shows little 

change with Mg-number. MnO behaviour is similar to that of 
FeO *, with a small decrease in MnO with decreasing Mg
number. 

K20 , Ti02 and P20 5 increase with decreasing Mg-number. 
There is no evidence of primocryst formation of mineral 
phases which may accommodate these oxides and it is likely 
that the observed trends re.flect a progressively more evolved 
liquid with increasing amounts of postcumulus biotite, 
Ti-bearing oxide phases and apatite. 

Younger suite: 
Major element variation in the younger suite is greater than 

in the main suite, but variation is small within each of the three 
rock types (dykes, sill and fine-grained gabbroic pods). The 
field of the younger suite overlaps with the Juletoppane field. 
This re lationship is true for all the variation diagrams, even 
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Fig. 8. Major element oxide versus Mg·number variation diagrams. Annandagsroppa.ne: Solid circles: Main suite, enclosed by solid line; 
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8 

155 

14 0 

125 

110 

Zr 
(ppm) 95 

80 

65 

50 

10 5 

9·0 

7 5 

6 ·0 

Nb 4 ·5 
(pp m) 

3·0 

1·5 

0 

.10 

2 5 

20 

y 
l ppm l 

15 

10 

5 

45 

40 

35 
Se 

lppm l 

30 

25 

20 

90 

eo 

70 
Zn 

\ ppml 
60 

50 

40 
45 

0 ......... . 

... 

/-+ \ 
~ . + · .. 

~-~~~~--~-~---
. .....~ ........... 

0 

·. :, ' · .... ..... .... · ',,o 
' 

0 

..................... 

' A ' ' 0 
' ' ',Q_ .... -

~- 0 
o ! ~ o 

: + . 

;' - -o· ·r---------~ ...... : 

~~ X X • • A 

'.O;~o<',,, 
', 

' 

) .··+··. r.~ ... 

k;r-~-~.------,., ..:: 
-t.~"'··.:.:·.: .. :::_ 0 

:'···. 
: .... 

•··· ... 

....... 
o;;.. X ·. 

--

A 
fi0 Hf"1 

~ 

\;. ........ 

(~~=:~r--;--- . 
- - -- -------· 

50 

A 
t 2eppm) 0 

~ 
55 60 

MQ' 

0 

65 

• 

70 75 

Fig. 9. Trace element variation diagrams. Symbols as defined in Fig. 8. 

170 

160 

150 

140 

Sr 
lpp m ) 130 

120 

11 0 

100 

90 

80 

70 

60 

5 0 

Rb 
(ppm) 40 

30 

20 

10 

120 

105 

90 

7 

Cu 
(pp m) 60 

45 

30 

15 

0 

164 

148 

132 

116 

NI 
( ppm) lOO 

84 

68 

52 

36 

20 
r-

45 

S. Afr. T. Nav. Antarkt., Deel 14, 1984 

0 ,.} - ~.., t ,o-::, : 
I ; .... ~ -l c2~!5 ppm} 

'~ 1 + . } ----------

/ ~ ........... / 0 

q~ f-..., 
~t 
: .. 

.. ,.: 
·- .~ .. ··· 

/''······ •.. 

t'tl. ... ~ .. 
. -

' ' ' 'O 
' ',~ 

<t
,+ + .-.,, A 

: ......... 
: -..... _ ... .... .......... _ 
l X ' ; )-'-,, 0 -- ', 

\ ... ····· ',, 
· ...... ·· ', 

o\ 
'..t>-"'"' 

0 

;:.:· .. 

; + ~- .•. 

~t: :--\.-.. __ 
d\ ..... 0 • ·; ---

................. : 0 

·.... f::, .... ...... .... , 
' ' ' ' ' ', 

o- ..... 
' d 

I 

• 
.. 

• 

' ,; ',o_,.,..../ .. 

00 

.. ··•··. :x ·. f X •• 

/// 

/// 
,/ ,/ 

/ 0 ,/ 

': // // 

: + ,Jt. ,"' 

~· /// •1,"'/ · .. / 9-. 
~~<······ 

A 

50 5~ 

00 

60 
Mo' 

• 

A" / . 
/ 

.. 

65 70 7~ 

S. Afr. J. Antarct. Res., Vol. 14, 1984 

where considerable depletion or enrichment of a major or 
trace element has taken place during fractionation. 

The dykes have a narrow range in Mg-number. They are 
slightly depleted in Ah03 and CaO in relation to the field 
defined by the Juletoppane main suite and slightly enriched in 
FeO*, MnO, Ti02 and P20 5. Si0 2 and Na20 plot within the 
Juletoppane field. K 20 shows a larger variation than the other 
major elements. The fine-grained gabbroic pods at Juletop
pane and the Annandagstoppane dykes show essentially the 
same major element enrichment and/or depletion relative to 
the J uletoppane field. However, the plots of the gabbroic pods 
show a wider scatter on the variation diagrams. 

The Juletoppane sill shows a wider range of Mg-numbers 
than the other fine-grained rocks. Some fractionation may 
have occurred, but at present data are insufficient to evaluate 
this possibility. 

The plots of the mafic pegmatoids show a wide scatter on all 
the diagrams. 

Trace element geochemistry 
Main suite: 

The trace element geochemistry of the Annandagstoppane 
and Juletoppane main suites exhibit well-defined fractionation 
trends for the compatible and incompatible elements. The 
chemical fields defined by samples from the two areas overlap 
considerably and the field defined by the younger suite either 
overlaps the Juletoppane field or lies very close to it. Some of 
the trace element characteristics are discussed with reference 
to Figure 9 where Nb, Zr, Y, Sr, Rb, Zn;Cu, Ni and Se have 
been plotted against Mg-nurnber . 

The incompatible trace elements Nb, Zr, Y, Sr, Rb and Cu 
increase with decreasing Mg-nurnber, confirming a general 
fractionation trend. There is some scatter in the Sr data, which 
is probably due to simultaneous primocryst crystallization of 
pyroxene and plagioclase. This is discussed further below. 

Zn, Ni and Se exhibit compatible element behaviour. Zn 
content in the main suite rocks remains very constant, with a 
. possible slight decrease with decreasing Mg-nurnber, similar 
to the FeO* and MnO variation diagrams. Ni decreases 
markedly with decreasing Mg-nurnber. Se does not show 
evidence of either enrichment or depletion. 

The total data on the Rb versus Sr diagram (Fig. 10) define 
a positive trend with considerable scatter. However, within a 
single layer from a small area, the data form well-defined nega
tive trends indicated by four data points from Annandagstop
pane (slope 1) and four from Juletoppane (slope 2). 

The approximate distribution coefficients (K0 ) of Rb and Sr 
for orthopyroxene, clinopyroxene and plagioclase in basaltic 
rocks are given in Table 2. Rb is an incompatible element and 
will be concentrated into the liquid during fractionation of 
these minerals. Any increase in Rb content of the cumulates 
will largely be reflecting the composition of the postcumulus 
phases and the amount of postcumulus minerals present. Sr, 
however, is incompatible with the pyroxenes, but compatible 
with plagioclase. 

Variation in the total amount of cumulus pyroxene and 
plagioclase could thus produce two different trends. If the 
plagioclase content is more than about 45 per cent by weight, 
the bulk distribution coefficient, D, would be greater than 
unity, resulting in an increase of Sr in the cumulate assemblage 
with a concomitant decrease in the Sr content of the liquid. 
This will be reflected locally by negative trends on variation 
diagrams of Sr versus incompatible elements such as Rb. The 
observed trends are thus a reflection of the cumulus 
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Tablc2 
K0 values in basaltic rocks* 

Rb Sr 

Orthopyroxene 0,001 O,Ql 

Clinopyroxene 0,001 0,07 

Plagioclase 0,07 2,20 

* After Cox et al. 1979 

mineralogy of the main suite, the amount and composition of 
the postcurnulus minerals and the effect of rhythmic layering 
during crystallization of the magma or magmas. 

Younger suite: 
The plots of the three dyke samples from widely spaced 

nunataks (up to 12 km) at Annandagstoppane generally lie in 
a compact group on major and trace element variation 
diagrams, with the exception of Sr, Rb and K20. These dykes 
could represent liquid compositions which may reflect the 
chemistry of the parent liquid to the cumulates. Petrogenetic 
modelling of major and trace elements will be used to test this 
hypothesis. 

The dykes are enriched in Zr, Ni, Zn and Se, and depleted 
in Srin relation to the Juletoppane field . Y, Nb and Cu overlap 
with this field and Rb varies from enriched to depleted. The 
fine-grained basaltic pods are enriched in Zr, Y, Nb, Zn and Se 
and slightly depleted in Sr in relation to the Juletoppane field . 
Ni and Rb overlap and Cu varies from enriched to depleted. 

The Juletoppane sill shows less variation of trace elements 
than the dykes and pods. Zr and Rb are depleted and Y, Nb, 
Cu and Ni overlap the Juletoppane field . Cu and Se vary from 
slightly enriched to overlapping with this field. 
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where considerable depletion or enrichment of a major or 
trace element has taken place during fractionation. 

The dykes have a narrow range in Mg-number. They are 
slightly depleted in Ah03 and CaO in relation to the field 
defined by the Juletoppane main suite and slightly enriched in 
FeO*, MnO, Ti02 and P20 5. Si0 2 and Na20 plot within the 
Juletoppane field. K 20 shows a larger variation than the other 
major elements. The fine-grained gabbroic pods at Juletop
pane and the Annandagstoppane dykes show essentially the 
same major element enrichment and/or depletion relative to 
the J uletoppane field. However, the plots of the gabbroic pods 
show a wider scatter on the variation diagrams. 

The Juletoppane sill shows a wider range of Mg-numbers 
than the other fine-grained rocks. Some fractionation may 
have occurred, but at present data are insufficient to evaluate 
this possibility. 

The plots of the mafic pegmatoids show a wide scatter on all 
the diagrams. 

Trace element geochemistry 
Main suite: 

The trace element geochemistry of the Annandagstoppane 
and Juletoppane main suites exhibit well-defined fractionation 
trends for the compatible and incompatible elements. The 
chemical fields defined by samples from the two areas overlap 
considerably and the field defined by the younger suite either 
overlaps the Juletoppane field or lies very close to it. Some of 
the trace element characteristics are discussed with reference 
to Figure 9 where Nb, Zr, Y, Sr, Rb, Zn;Cu, Ni and Se have 
been plotted against Mg-nurnber . 

The incompatible trace elements Nb, Zr, Y, Sr, Rb and Cu 
increase with decreasing Mg-nurnber, confirming a general 
fractionation trend. There is some scatter in the Sr data, which 
is probably due to simultaneous primocryst crystallization of 
pyroxene and plagioclase. This is discussed further below. 

Zn, Ni and Se exhibit compatible element behaviour. Zn 
content in the main suite rocks remains very constant, with a 
. possible slight decrease with decreasing Mg-nurnber, similar 
to the FeO* and MnO variation diagrams. Ni decreases 
markedly with decreasing Mg-nurnber. Se does not show 
evidence of either enrichment or depletion. 

The total data on the Rb versus Sr diagram (Fig. 10) define 
a positive trend with considerable scatter. However, within a 
single layer from a small area, the data form well-defined nega
tive trends indicated by four data points from Annandagstop
pane (slope 1) and four from Juletoppane (slope 2). 

The approximate distribution coefficients (K0 ) of Rb and Sr 
for orthopyroxene, clinopyroxene and plagioclase in basaltic 
rocks are given in Table 2. Rb is an incompatible element and 
will be concentrated into the liquid during fractionation of 
these minerals. Any increase in Rb content of the cumulates 
will largely be reflecting the composition of the postcumulus 
phases and the amount of postcumulus minerals present. Sr, 
however, is incompatible with the pyroxenes, but compatible 
with plagioclase. 

Variation in the total amount of cumulus pyroxene and 
plagioclase could thus produce two different trends. If the 
plagioclase content is more than about 45 per cent by weight, 
the bulk distribution coefficient, D, would be greater than 
unity, resulting in an increase of Sr in the cumulate assemblage 
with a concomitant decrease in the Sr content of the liquid. 
This will be reflected locally by negative trends on variation 
diagrams of Sr versus incompatible elements such as Rb. The 
observed trends are thus a reflection of the cumulus 
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Tablc2 
K0 values in basaltic rocks* 

Rb Sr 

Orthopyroxene 0,001 O,Ql 

Clinopyroxene 0,001 0,07 

Plagioclase 0,07 2,20 

* After Cox et al. 1979 

mineralogy of the main suite, the amount and composition of 
the postcurnulus minerals and the effect of rhythmic layering 
during crystallization of the magma or magmas. 

Younger suite: 
The plots of the three dyke samples from widely spaced 

nunataks (up to 12 km) at Annandagstoppane generally lie in 
a compact group on major and trace element variation 
diagrams, with the exception of Sr, Rb and K20. These dykes 
could represent liquid compositions which may reflect the 
chemistry of the parent liquid to the cumulates. Petrogenetic 
modelling of major and trace elements will be used to test this 
hypothesis. 

The dykes are enriched in Zr, Ni, Zn and Se, and depleted 
in Srin relation to the Juletoppane field . Y, Nb and Cu overlap 
with this field and Rb varies from enriched to depleted. The 
fine-grained basaltic pods are enriched in Zr, Y, Nb, Zn and Se 
and slightly depleted in Sr in relation to the Juletoppane field . 
Ni and Rb overlap and Cu varies from enriched to depleted. 

The Juletoppane sill shows less variation of trace elements 
than the dykes and pods. Zr and Rb are depleted and Y, Nb, 
Cu and Ni overlap the Juletoppane field . Cu and Se vary from 
slightly enriched to overlapping with this field. 
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Summary and Conclusions 
1. Mineralogical and petrographic characteristics of the main 
suite rocks from Annandagstoppane and Juleroppane corres
pond closely. The main suite rocks are orthocumulates, with 
plagioclase and pyroxene being the cumulus minerals. An 
unusual petrographic feature is present in the main suite rocks 
from both areas in which composite pyroxene grains consist of 
an orthopyroxene core, a mantle of pigeonite (now inverted) 
and a second orthopyroxene mantle. Whatever the cause of 
the apparent reversed crystallization sequence from pigeonite 
to orthopyroxene, it is clear that the same physico-chemical 
conditions must have prevailed in both areas to produce this 
phenomenon. 
2. Major and trace element characteristics overlap consider
ably among the main and younger suites from the two areas. 
Plots on variation diagrams form well-defined trends con
sistent with fractionation. The regular increase of incom
patible elements with decreasing Mg-number and the 
behaviour of Sr in the cumulates confirm the suggestion that 
cumulus processes in the Annandagstoppane and Juletoppane 
magma(s) led to the formation of layering consisting of 
rhythmic units. 
3. Petrologically and geochemica!Jy the rocks from Annan
dagstoppane and Juletoppane may form part of the same 
body. However, a rigorous statistical analysis of the ~ata will 
be required to test the similarities in the main and younger 
suites from the two areas. Two possible objections to the 
suggestion that the Annandagstoppane and Juletoppane 
gabbroic rocks form part of the same body are: 
(a) Geochemical similarity alone may not be diagnostic to 
determine whether the two areas form part of the same body; 
and 
(b) Preliminary Rb-Sr isotopic age determinations suggest 
there may be a difference in age between the main suites in the 
two areas (J.M. Barton, pers. corn.). Barton& Copperthwaite 
(1983) dated the Annandagstoppane gabbroic rocks at 1802 
± 100 Ma (isochron) with an initial 87Srf6Sr ratio of 0,7034 
± 0,0009. Subsequent analyses have confirmed the approxi
mate 1800 Ma age (J .M. Barton, pers. corn.). The Juletoppane 
gabbroic rocks yield errorchrons which suggest a significantly 
younger age for this intrusion. If this is confirmed, the two 
suites must be interpreted to reflect derivation from a common 
source at different times. 

Major and trace element data of the dykes at Annan
dagstoppane and the doleritic rocks at J uletoppane are chemi
cally indistinguishable from the gabbros, suggesting that all 
the mafic rocks in the two areas are genetically, but not neces
sarily temporally, related. Further major, trace and rare earth 
element studies are required to define fractionation processes 
and to determine the relationship among the various rock 
types in the two areas. These studies should preferably be 
done in conjunction with further isotope studies. 

S. Afr. T. Nav. Antarkt., Deel 14, 1984 
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Observations on the birds and mammals of ile aux Cochons, 
Crozet Islands, in February 1982 

A census of the birds and mammals occurring at fie aux 
Cochons (Crozet group) was conducted in February 1982. The 
results are compared with an earlier count obtained in 1974 
(Derenne et al. 1976). Only the two species of giant petrels 
showed a distinct increase in numbers. The increase was very 
marked in M. halli (300-400 per cent), but much less in M. 
giganteus (10-20 per cent). Wandering albatross numbers had 
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decreased by at least 12,5 per cent, and the Crozet shags by c. 30 
per cent. The area inhabited by the common rabbit had shrunk 
tO the southern tip of the island. Other species of birds and 
mammals did not show noticeable changes, or the changes were 
less than 10 per cent. The reasons for the observed changes are 
not all clear, but local evidence suggested that many of the bird 
species that nest near the sea suffered f rom a period of bad 
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Fig. 1. The ile aux Cochons {Hog Island), Crozet Is lands. 


