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Abstract

THE relative motion along the New Zealand Alpine
Fault is computed from measurements of the pattern
of sea-floor spreading in the South Indian and South
Pacific Oceans in terms of a model based on a modifi-
cation of Le Pichon’s plate tectonics (Le Pichon, 1968),
and is found to have averaged 5.8cm/year over the
past 10 million years. Morphologically, the recon-
structed Macquarie Ridge acquires certain charac-
teristics of an island arc system.

A second model, based on the assumption that the
Alpine Fault and the Macquarie Ridge form an almost
continuous transform fault, gives a computed average
relative movement along the Alpine Fault of 4.2cm/
year,

Both models predict that the Alpine Fault has been
active in its present form since the Middle Miocene and
do not conflict with any known geological data.

INTRODUCGTION

THE premises of plate tectonics to which we shall
subsequently refer are as follows (cf. Morgan, 1968;
Le Pichon, 1968; Isaacs et al., 1968).

(1) The crust and upper mantle, to a depth of 50—
100km, are considered to be rigid plates which
move with respect to each other as six major
and some minor units.

(2) Since surface area must be conserved, three types
of boundary exist between the plates. Where

(4) The strike of the fracture zones between adjoin-
ing plates records their relative direction of
motion along lines of latitude defined by the
relevant axis of rotation, during the appropriate
time intervals.

The geometrical result of the above postulates is
that we can define the relative instantaneous motion
between any two plates in terms of rotation, about an
axis passing through the centre of the earth, and its
associated poles (McKenzie and Parker, 1968).

Areas surrounding the junction of three plates
(triple junctions) are sensitive indicators of the
motions involved in plate tectonics (McKenzie and
Morgan, 1969); and it is our intention to examine
the relative motions between the South Pacific,
Antarctic and Indian plates as defined by Le Pichon
(1968), to see how well the observed and predicted
effects of the motion compare,

In particular an attempt is made to determine the
average rate of movement along the New Zealand
Alpine Fault, which forms part of the boundary
between the Pacific and Indian plates.

The boundaries between these plates in the region
of the triple point deduced from the evidence to date
are shown in Fig. 5. The poles of rotation between the
Pacific-Antarctic, Indian—Antarctic and Pacific-

TasLe I.—Location of poles and relative angular rates of rotation between the Pacific, Antarctic and India plates.
Column 1, from Le Pichon (1968); columns 2 and 3 from Models 1 and 2 respectively.

Le Pichon (1968) Model 1 Model 2
Plates Poles Rotation* Poles Rotation* Poles Rotation*

Pacific— 70°S8, 118°E 10.8 82°S, 120°E 10.3 + 1.8 82°S, 120°E 10.4
Antarctic

India- 48°8, 18.1°E 5.96 30°S, 160°W 105 = 2.5 21°S, 167°W 104
Antarctic

India~ 52.2°S, 169.2°E 12.3 58°8, 169°W 18.3 53°S, 180° 20.8
Pacific

* 107 Degrees yrt

adjoining plates are moving apart we have active
lineations, the mid-ocean ridges, with consequent
crustal formation; where the plates are moving
together we have regions of crustal consumption
(trenches, istand arc systems, or active margins) ;
where the relative motion is translational, we
have regions of transcurrent faulting, the fracture
ZOnes.

(3) The time scale furnished by the magnetic strati-
graphy of the ocean floors allows us to determine
the relative rate of spreading between adjoining
plates.
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Indian plates found by Le Pichon (1968) are given
in, the first column of Table I.

Two models of the characteristics and motions of
the New Zealand Alpine Fault-Macquarie Ridge
complex over the past 10 million years are presented.

To arrive at Model 1, Le Pichon’s poles of relative
rotation of the Pacific-Antarctic and Indian-
Antarctic plates are adjusted in the light of recent
evidence (Model 1 of Table I); guided by the
pattern, of sea-floor spreading observed south of New
Zealand, the Indian and Antarctic plates are then
rotated about these adjusted poles to the positions
they would have occupied 10m.y. ago with respect
to a Pacific plate assumed stationary.

This reconstruction points to the consumption of
a considerable amount of crustal material along the
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