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supports this view. Microprobe analyses of two garnets in
sample FS-73-93 are given in Table 12. The garnet is slightly
zoned chemically, edges being poorer in Mn and richer in Fe
than cores, but it is a spessartine-bearing almandine
throughout, unlike the almandine found in calc-alkaline rocks
and the very Mn-rich almandine-spessartine of cavities in
lavas (Green and Ringwood, 1968).

Chemistry

Fifteen analyses of metarhyolite, four of which have
previously been published by Fryer and Jenner (1978), are
listed in Table 13.

In the alkali-silica diagram (Fig. 35), the metarhyolites
merge with the metadacites and are not conspicuously richer
in total alkalis; in fact, two metadacites have higher alkalis.
In the AFM plot (Fig. 39) the metarhyolites overlap the
metadacites to some extent. As in the case of the
metadacites, there is a distinct possibility of post-eruptive
loss of volatiles.

Fryer and Jenner (ibid.) have divided their metarhyolite
analyses into two groups according to silica content---the
first with 70 to 75 per cent SiOp, the second with over
75 per cent SiO 2---and found other chemical
differences between them. Rocks of the first group have
more Ti, Al, Fe, Ca, Na, P and Sr than those of the second
group, which exhibit a very large negative Eu anomaly. As
none of these differences can be related to occurrence or
appearance of the rocks, no such distinction is made here.

K/Rb ratios of the metarhyolites are similar to those of
the metadacites: they fall between 150 and 500, with an
average of 298 (Fig. 42).

The Prince Albert rocks are on average more mafic and
less alkali-rich (Table %) than Archean rhyolites elsewhere.
Rhyolites from the Eastern Goldfields Province of Australia
have been divided into sodic and potassic types and average
compositions available are not readily comparable with the
Prince Albert average. Judged by the much larger number of
analyses (50 as against 15) presented in Williams (1975), sodic
rhyolite greatly exceeds potassic rhyolite in abundance in this
part of the Western Australian shield. The situation appears
similar in the Prince Albert Group. Rhyolites from the
Marda complex, Eastern Goldfields Province, show, in
addition, more Rb and considerably more Ba than the Prince
Albert metarhyolites but overall the rocks from the two
areas are very comparable (see also Fryer and Jenner, 1978).
The similarity is even greater in the case of the average
Superior Province rhyolite, which differs significantly only in
having lower Ca and higher Na. Of Condie's (1976b) two
Archean rhyolite types, heavy rare-earth element - depleted
(DSV) and undepleted (USV), the latter is more akin to the
Prince Albert metarhyolite (Table 14; and Fryer and Jenner,
1978), though there are major discrepancies in the Ba content
and K/Rb ratio.

Condie's average modern rhyolite is not unlike its Prince
Albert counterpart but is richer in alkalis, Sr and Ba, and
poorer in Mg, Zr and Y.

Origin and environment of deposition

Arguing chiefly on the basis of REE distribution, Fryer and
Jenner (ibid.) considered the Prince Albert metarhyolites to
have originated by melting of sialic crust. They also sug-
gested that the more siliceous metarhyolites were derived
from the less siliceous ones by fractional crystallization.

The abundance of rhyolitic rocks in the Prince Albert
Group of the map area is significant. Modern volcanic belts
with major concentrations of felsic rocks are more
characteristic of continental margins than of island arcs
(Jake$ and White, 1972). As in the case of the andesites and
dacites, the evidence suggests that the rhyolitic rocks of the
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Prince Albert Group were emplaced in a continental-margin
(Andean), rather than an oceanic, environment. Such a
setting would provide the sialic crust required by the partial
melting model proposed by Fryer and Jenner (1978) for the
origin of the metarhyolites.

Age

Metarhyolite of the type represented by sample FS-74-95, a
'‘quartz-eye’ metaporphyry, and collected at the same
locality, has yielded a U-Pb age of 2879 Ma. The age has
been obtained by analyses of three size fractions of zircons
and results are plotted on the concordia diagram of
Figure 44. Assuming the metavolcanic rocks of the Prince
Albert Group to be coeval and that a primary ignheous event
has been dated, 2879 Ma is accepted as the age of the Prince
Albert Group. However, as metabasaltic and meta-
ultramafic rocks underlie the metarhyolite dated, 2879 Ma is,
strictly speaking, a minimum age for the mafic volcanic
rocks of the Prince Albert Group. Further, the author
acknowledges that it may be no more than a metamorphic
age, although he does not favour this interpretation.

Metagabbro (unit AP Agb)

Medium- to coarse-grained, largely massive, feldspathic
amphibolite forms a major portion of the Prince Albert Group
just east of Fraser Bay near the northern margin of the map
area.

The chief minerals of the amphibolite are blue-green
hornblende and well zoned and well twinned plagioclase
Anzg-33. Brown Dbiotite has replaced some of the
hornblende and the cores of some plagioclase grains are
saussuritized. Quartz is present in minor amount (less than
5 %) and sphene and epidote are common accessory minerals.
The colour index of the amphibolite may be as low as 65,
clearly distinguishing this rock from the typical metabasaltic
amphibolite. The rock is rarely slightly foliated.

The outcrop area of the feldspathic amphibolite is
irregular and the contact between it and the foliated
metavolcanics and metasediments interfingers. The nature
of the contact and the petrography suggest that the
feldspathic amphibolite is a metagabbro of intrusive origin.
Metagabbroic sills, apparently better preserved, are common
in the Prince Albert Group in eastern Melville Peninsula
(Schau, 1975). Schau considered that they were emplaced at
a relatively late stage of deposition of the Prince Albert
Group.
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Figure 44. Concordia diagram and U-Pb isotopic ratios for
three fractions of zircons from metarhyolite of the Prince
Albert Group south of Adamson River. (Data supplied by
R.K. Wanless.)



Meta-ultramafic rocks of intrusive
or uncertain origin (unit AP Au)

Rocks of ultramafic composition are a characteristic feature
of the Prince Albert Group and those known to be lavas have
already been described (unit APAul). This section deals with
varieties deemed to be intrusive or whose origin is not clear.

Distribution and lithology

A few dykelike ultramafic bodies cut across the trend of
foliation of the enclosing rocks in the Prince Albert Group of
the map area. A major example is found on the northeastern
slope of the '550-metre hill' due east of the DEW Line
station, where a folded, dykelike mass of meta-ultramafite,
I5 m wide, transects garnet-biotite schist and amphibolite.
Strongly schistose and dark green on the fresh surface, the
rock has a rough, brown to rusty brown weathered surface.
The appearance of the fresh and weathered surfaces is
typical for ultramafic rocks of the region. In places, the
outcrop surfaces assume a distinctly orange cast, whereby
the rocks are easily identified from a distance as ultramafic.

Other ultramafic dykes found in the Prince Albert Group
are no more than 3 m thick and are sparsely and erratically
distributed.

Immediately east of the ultramafic lava pile described
earlier, a layered meta-ultramafite lens is enclosed by
coarsely recrystallized amphibolite or metagabbro. The lens
is up to & m thick and several tens of metres long and
comprises alternating regular layers, 5 to 8 cm thick, of
black and green amphibole-chlorite rocks.

Ultramafic rock in the Prince Albert Group occurs most
commonly as lenses or pods, up to several tens of metres
long, at or near the contact with granitic country rocks.
These bodies are concordant with structures in the enclosing
rock and have been so deformed as to lose all evidence of
their origin.

An unusually continuous but narrow and in part highly
altered belt of ultramafic rock extends eastward from the
vicinity of the ultramafic lavas for about 2 km before turning
northward to parallel the main trend of the Prince Albert
belt. The rocks constituting the ultramafic belt are highly
sheared and, in places, fragmented, but can be readily
followed for at least 7 km. Along much of this length, the
rocks have been altered to carbonate. Indeed, these outcrops
make up the only known unit of carbonate rock in the pre -
Folster Lake Formation, Archean basement of western
Melville Peninsula. In the most highly sheared rocks,
carbonatization proceeded to completion but sparse relict
minerals such as tremolite, chlorite and biotite are ubiquitous
even in these rocks. In less altered meta-ultramafite of this
belt, carbonate is confined largely to crosscutting veins.
Carbonatization of this extent was not seen elsewhere in the
Prince Albert Group and appears to be attributable to intense
deformation and attendant alteration in what was essentially
a shear belt.

Mineralogy

The meta-ultramafic rocks of unit APAu are mineralogically
variable. Most consist chiefly of pale green or blue-green
Ca-amphibole or colourless tremolite, brown biotite, epidote
and chlorite; amphibole is generally the most abundant
mineral. Other varieties show conspicuous amounts of
tremolite and carbonate. Still others consist entirely of
chlorite, calcite and accessory pyrite. In no rock was olivine
or pyroxene observed; the mineralogy of the ultramafites is
considered to be entirely metamorphic.

In the carbonated meta-ultramafites, the chief
carbonate mineral is ferroan dolomite; calcite s
subordinate. Minor quartz present was probably introduced

during metamorphism or alteration. The chief silicate
minerals are one or more of tremolite, chlorite, biotite and
talc, all of which decrease in abundance as carbonate content
increases.

Origin and age

The crosscutting dykelike bodies and the layered mass
described above are interpreted to be minor hypabyssal
intrusions coeval with mafic-ultramafic volcanism. Such
bodies are found, usually much better preserved, in the
Archean greenstone belts of Munro Township, Ontario, and
southern Africa (Arndt et al., 1979) and Western Australia
(Williams, 1975).

The origin of the meta-ultramafic lenses along the
margins of the Prince Albert belts is problematic. They may
be remnants of a once-continuous layer of intrusive and/or
extrusive ultramafic rock at the base of the volcano-
sedimentary pile; such a layer is considered by many to
characterize Archean greenstone belts. Alternatively, the
lenses may represent material preferentially intruded along a
zone of weakness (the contact between Prince Albert Group
and basement country rocks), in which case they would be
relatively young rocks later metamor phosed.

Metasedimentary rocks
Iron formation

One of the most significant results of Operation Wager
(Heywood, 1967) was the discovery of major belts of iron
formation in the Prince Albert Group. The deposits are
associated chiefly with metavolcanic amphibolites and attain
their greatest extent where these rocks are most abundant,
on Melville Peninsula near the western and eastern coasts.
The eastern Melville occurrences lie outside the map area
and will not be considered here.

Considerable exploratory work on the iron formation has
been done by private industry (Wilson and Underhill, 1971}
and much of what follows is based on that work.

Distribution and lithology

Iron formation in the Prince Albert Group is concentrated in
three regions of the map area: around Triangle Lake' south of
Adamson River; in the '550-metre hill' due east of the DEW
Line station; and at the western edge of the Prince Albert
Group east-northeast of Bagnall Lake. The first two deposits
are joined by a nearly continuous belt of iron formation.

Typically, the iron formation is a well laminated rock
with small folds and consists predominantly of recrystallized
magnetite and white quartz (Fig. 45); specular hematite is an
important constituent in places and iron silicates are
abundant is some of the leaner varieties of iron formation.
By analogy with unmetamorphosed Proterozoic iron for-
mation, the quartz represents recrystallized chert.
Weathered surfaces are commonly steely black or, where
hematite is present, rusty red. Pyrite, locally abundant, may
cause some rusty weathering.

Much of the iron formation is composed essentially of
iron oxide and quartz. Where magnetite and hematite
coexist, both oxides appear to be stable, as there is generally
no evidence of one replacing the other. Occasionally
magnetite appears to have partly altered to hematite
-—probably a weathering process. More commonly, the iron
formation contains, in addition to the main minerals, silicates
such as amphiboles, micas and chlorite, which together may
form up to 40 per cent of the rock. Both calcium-rich and
calcium-poor amphiboles are found, often in the same rock.
Coexisting amphibole assemblages comprise grunerite and
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