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Summary

The Alpine Fault intersects the west coast of the South Island of New Zealand
about four miles north of Dale Point at the entrance to Milford Sound; moraine
on the west of the fault has been faulted against Fiordland Gneiss1 on the east.
A well denned fault trace was followed from the air from the south side of
Lake McKerrow through the east side of a huge eroded crush zone in the Kaipo
River to the contact between moraine and gneiss at Stripe Point. The fault trace
interrupts topography that probably formed during the last glaciation. The
major displacement is dextral transcurrent and similar in direction and amount
to that on the fault in the north, the valley of Kaipo River being displaced about
a mile. The Alpine Fault is thus a major transcurrent fault at Its southern limit
on land with essentially the same character as along the western side of the
Alps to the north.

INTRODUCTION

The major importance of the Alpine Fault in its central part is now
generally accepted (N.Z. Geological Survey, 1958) but different inter-
pretations have been given to explain its relations to the major structure
of the South Island. The inferred positions of the northern and
southern extensions of the fault have depended largely on the structural
interpretation adopted. Macpherson (1946) followed Benson (1926)
and considered that the New Zealand ultra-basic rocks had been in-
truded along major thrust faults. Macpherson's Map 1 shows a line
of major thrusts to the west of the; ultra-basic belt from D'Urville
Island to Top House, along the line of the Alpine Fault to near Jack-
son's Bay, and then south and south-east along the line of the ultra-
basic and basic intrusives from western Otago to the east coast near
Milton. The southern end of the Alpine Fault was shown as a ques-
tioned dotted line. Lillie (1951, p. 228) has clearly explained why
Macpherson's thrusts do not agree with what is known of the Alpine
Fault. After quoting Macpherson (1946, footnote page 11) he states
"We now have a picture of great thrusts, . . . , and even a foreland
obstacle. But in this connection there is one irreconcilable feature: the
Alpine Fault has been mapped in many places, often with high country
situated on each side of it, and its trace appears to be remarkably
straight. There are none of the sinuosities we might expect on the
margin of a thrust plane and no klippes. All the available evidence
suggests that the Alpine Fault in so far as concerns its present surface
trace is not a thrust according to the Alpine worker's usage; it cannot
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FIG. 1.—Locality map showing relation of Alpine Fault to major structure of
South Island. Based on New Zealand Geological Survey 19S8 Geological
Map. Permian igneous rocks in black, calc-silicates in Fiordland Complex
in "limestone" symbol. Post Cretaceous rocks omitted.
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be compared with the Moine Thrust. The great thrust of Otago, postu-
lated by Macpherson, seems to have passed into a reverse fault, in
places remarkably near vertical, and of prodigious throw. The possi-
bility of the Southern Alps being formed by a great overthrust cannot
be ruled out entirely if such were imagined to have occurred in early
or middle Tertiary time. One can conceive of later vertical faulting
superimposed over an old thrust pattern and followed by erosion, but
evidence to support such a view is insufficient. Indeed, the available
evidence is against direct comparisons with Alpine tectonic patterns.''

Wellman (1953) showed that Pleistocene and Recent movement on
South Island faults was essentially dextral transcurrent, and he sug-
gested (Wellman, 1956) that the pre-Cretaceous rocks of the South
Island had been displaced by a 300 mile dextral shift along the Alpine
Fault and its continuation, the Wai rail Fault. This interpretation was
based on the apparent match between the belts of rocks that are cut
off to the south-east by the Wairau Fault at the north end of the
South Island and those that are cut off to the. north-west by the Alphv
Fault at the south end of the island. The Alpine Fault was inferred to
continue south-west from Lake McKerrow along the northern Fiord-
land Coast (see also Grindley, 1958). The: pre-Cretaceous rock belts
and the faults are clearly shown on the 1958 Geological Map of New
Zealand.

Kingma ( 1959) discussed the structure of the South Island and
put forward a structural interpretation that in pant is intermediate
between those of Macpherson and Wellman. lie accepted several miles
of dextral transcurrent movement at the north end of the island but
adopted the Otago thrust from Macpherson at the south end. The
south-west extension of the Alpine Fault was shown as a dotted line
on his fig. 2 and not shown at all on his fig. 9.

The test of a structural interpretation lies in the number of features
that it can forecast in regions that have not been examined. Macpherson
and Kingma were uncertain if a major fault exists from Lake McKer-
row to the Fiordland Coast, but a major fault in this position must be
inferred from the theory of the 300 mile displacement. The area be-
tween Lake McKerrow and Milford Sound (Figs 1 and 2) is thus a
critical one at the present state of tectonic interpretation.

COASTAL OUTCROPS AND OBSERVATIONS FROM AIR

TIIQ writers spent four days in the field and also examined the area
from the air. Ground examination was confined to the east side of the
entrance to Milford Sound between Dale Point and Yates Point. The
main features of the geology are shown by Fig. 3. Two main rock-
types are represented: Fiordland Complex on the east side, and moraine
on the west side of the fault. The Fiordland Complex consists of
strongly foliated gneiss that contains bands of calc-silicates in the
neighbourhood of Stripe Point. The bands of calc-silicates range up to
10 ft in thickness and are mostly strongly contorted, being similar to
the calc-silica'e bands illustrated by lienson (1933, PI. 4 2 B ) .


