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ABSTRACT

The Martins Bay district, 12 miles north-east of Milford Sound, includes part of
the southern end of the Alpine Fault. North-west of the fault thermally metamor-
phosed greywacke and argillite is correlated with the Waiuta Group and thought
to be Precambrian in age. From Milford Sound north for 6 miles a wedge of marble
and carbonaceous argillite (Kaipo Formation) with thick bands of pyritised granite
lies between the fault and the Waiuta Group, and is thought to be the faulted
north-eastern extension • of the Ordovician rocks of southern Fiordland. Fiordland
gneiss lies to the south-east of the fault. A coastal strip of Tertiary rocks without
diagnostic fossils is correlated with rocks of the Paringa district. The Penguin Rock
Breccia, thought to have been produced by volcanic eruptions, is the oldest. The
Otitia Formation rests unconformably on the Waiuta Formation and on the Penguin
Rock Breccia, consists largely of limestone, and is considered to be Oligocene. The
Tititira Formation is faulted against the Otitia Formation, consists largely of
redeposited sediments, and is considered to be Miocene.

Moraine from an early ice advance (Piedmont Moraine) extends as a flattish sheet
over the coastal uplands, and terminal moraines from the last main ice advance mark
the limit of sharp glacial features at about 3 miles from the coast in the main
valleys. Other glacial advances are poorly represented. Sediments near sea level near
the mouth of Lake McKerrow, probably deposited during the rise in sea level at the
end of the Last Glaciation, contain a fairly large molluscan fauna similar to that of
the present day, and are capped by a terrace that represents a sea level about 15 ft
higher than that of the present day. Maori occupation material on the coast, repre-
senting an extremely small population, can be stratigraphically related to dune
advances. At least two periods of occupation and three dune advances are recognised.

The Alpine Fault is a straight line marked by many topographic irregularities
that appear to have been caused by pure dextral movement. About 8 miles of dextral
displacement has probably taken place since the Piedmont Glaciation, and about
S00 ft since the last main glacial advance.

INTRODUCTION

The first modern accouht of the geology of the Martins Bay district is
by Healy (1938) who spent three weeks there in 1938. Healy was mainly
concerned with the strip of Tertiary rocks along the coast and in particular
with the oil seepage that had recently been rediscovered at Madagascar
Beach at the south end of the strip. With regard to the classification of the
pre-Tertiary rocks he was largely guided by Turner (1933), and because
of the presence of biotite classed those on the south-east side of the
Tertiary strip with the biotite zone of the Maniototo Series, that is, with
the Biotite Zone of the Westland schist.
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In 1942 Wellman and Willett made a reconnaissance survey of the
coast north of the Hollyford River and mapped the Alpine Fault as an
almost straight line from south Nelson to the straight coast of Fiordland.
The undermass rocks were considered to be different on opposite sides
of the fault for its whole length: those north-west of the fault at Martins
Bay were correlated with those on the same side of the fault in Westland,
for which the only name then available was the Greenland Series of
Morgan (1908). The Greenland Series (now group) has since been sub-
divided according to strike, the part with a predominantly north-east strike
being separated off as the Waiuta Group (Suggate, 1957). Wellman and
Willett did not examine the fault south of Lake McKerrow and their
extension to the straight Fiordland coast was entirely hypothetical. The
extension was challenged by Kingma (1959) who considered, with
Macpherson (1946), that the fault swings south and then south-east to
follow along the margin of the schist.

In order to determine if the Alpine Fault actually continues to the
Fiordland coast, Clark and Wellman (1959) made a reconnaissance ground
and air survey between Lake McKerrow and Milford Sound. The fault
was found to be a well defined physiographic feature for the whole distance.
On the north side of Milford Sound, the only place where the fault was
examined on the ground, moraine is faulted against Fiordland gneiss. No
pre-Quaternary rocks were seen north-west of the fault and the nature of
the undermass rock there remained uncertain. Graphitic shale and marble,
thought to be lower Paleozoic, were found as boulders in Jock Stream at
the coast a mile north of the line of the fault, but their source was
uncertain.

The present authors spent three weeks in the Martins Bay area during
the summer of 1962-63 and made two reconnaissance flights along the line
of the Alpine Fault. The geology is summarised in Fig. 1.

PRE-TERTIARY ROCKS

Waiuta Group

The bulk of the pre-Tertiary rocks north-west of the Alpine Fault con-
sists of thermally metamorphosed graded-bedded greywacke and argillite
that often weathers pinkish grey. Small intrusions of aplite and pegmatite,
and irregular lodes of iron-stained quartz are common. The rocks closely
resemble the Greenland and Waiuta greywackes of south Nelson and West-
land, and because the strike is predominantly north-north-west they are
classed with the Waiuta Group (Suggate, 1957, p. 24). The age is probably
Precambrian (Wellman, 1955). As already mentioned, Healy, largely
because of the biotite formed by thermal metamorphism, correlated them
with the biotite zone of the Maniototo Series. At most places the rock has a
micaceous sheen but it is nowhere truly schistose and is very different from
the schists of Westland, Otago, and Marlborough.

As in the Waiuta and Greenland Groups to the north, dips are mostly
greater than 45°, but the structure does not appear to be particularly
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FIG. 1—Sketch map showing geology from Milford Sound to Big Bay, based on
Healy (1938) with additions from air photographs and field studies. Moraine is
shown at critical localities only. Porphyry dyke at Jerusalem Creek shown by
a black bar.

complex. The rocks are probably turbidites. All exposures of uncrushed
rock show graded bedding, but because the coarse and fine bands are about
equally resistant to erosion the bases of the coarse bands are not exposed
and it is uncertain if sole markings are present.

The rock is closely jointed and has been eroded into deep gorges since
the retreat of the glaciers. Alluvial fans, many of which are bare or grass
covered, indicate rapid present-day erosion. The fan of Jerusalem Creek, on
the north side of Martins Bay, is the largest and most conspicuous (Fig. 1).


