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Abstract New “CAr/3%Ar ages of 12 white mica samples
from deep levels of the Otago and Marlborough Schists,
together with previously published whole-rock K-Ar ages
yield a nonlinear age-depth profile suggesting a fossil partial
retention zone for argon. In contrast to earlier studies, we
interpret (1) the peak of Otago Schist metamorphism to have
occurred in the Middle Jurassic (170-180 Ma) rather than
Early Jurassic; and (2) subsequent cooling to have been
episodic, not slow and continuous. These data cannot be
modelled uniquely but support a model where the schist was
held at mid to lower crustal depths until ¢. 135 + 5 Ma, after
which it was rapidly unroofed at 0.6-1.0 mm/yr during
regional crustal thickening along the eastern margin of New
Zealand. We infer that there were also one or more younger
periods of argon loss affecting deep levels of the Otago/
Marlborough Schists in a spatially heterogeneous way after
c. 120 Ma. Late Cretaceous argon loss at <75-84 Ma
coincided with seafloor spreading offshore of New Zealand
and probably involved crustal reheating. Post-mid
Cretaceous phases of argon loss may have coincided with
periods of heat input into the crust, including metamorphism
of the Alpine Schist at deep levels of the Haast Schist.
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INTRODUCTION

The Haast Schist is a classic example of a moderate-pressure
regional metamorphic belt related to a convergent continental
margin (Hutton & Turner 1936; Mason 1962; Grindley 1963;
Wood 1963; Bishop 1972; Cooper 1974; Brown 1974;
Yardley 1982; Craw 1985; Mortimer 1993a; Grapes 1995).
The Haast Schist embraces the Otago, Alpine, and
Marlborough schists in the South Island (Fig. 1) and the
Kaimanawa Schist in the North Island (not shown on Fig.
1). The Otago Schist forms a c¢. 150 km-wide, two-sided
arch ranging from gamet-biotite zone greenschist facies in
its core to prehnite-pumpellyite facies on its more steeply
dipping flanks (Mortimer 1993a). Otago Schist meta-
morphism was overprinted across a pre-existing suture
between the Caples Terrane to the west, and the Torlesse
Terrane (including the Aspiring Lithologic Association) to
the east (Norris & Craw 1987; Mortimer 1993b). The
Aspiring Lithologic Association (ALA) crops out between
the Caples Terrane and the Torlesse Terrane (sensu stricto)
and structurally underlies both units (Norris & Craw 1987;
Mortimer 1993a). The ALA is unusually rich in pelitic schist,
mafic metavolcanic rocks, and metachert relative to Torlesse
Terrane rocks to the east, and can be defined as a distinct
assemblage on that basis. For descriptive purposes here, we
include the ALA as part of the Torlesse Terrane. During the
late Cenozoic, c. 480 km of dextral slip on the Alpine Fault
moved the Otago Schist away from the originally contiguous
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Fig. 1 Simplified tectonostratigraphic terrane map of South
Island, New Zealand (after Mortimer 1993a), showing the outline
of Fig. 2 (Otago Schist map), and the location of the Glenorchy
(Fig. 3) and Marlborough Schist (Fig. 4) study regions. Heavy
dashed line offset by the Alpine Fault is the boundary between the
Caples and Torlesse Terranes.






