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Holocene motion on the Akatore Fault, south Otago coast, New Zealand
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Abstract The Akatore Fault comprises the onshore leading
edge of the Otago reverse fault-fold belt, part of the outboard
zone of Australia-Pacific plate continental collision in the
South Island. We examine stratigraphic and sedimentologic
evidence of late Holocene reverse faulting along the Akatore
Fault, and use radiocarbon dating to constrain fault rupture
events and associated uplift of the Akatore fault block. Two
fault rupture events are recorded in swamps on the
downthrown, upstream side of the fault, as forest and/or peat
horizons buried by silt, dated at post-3800 yr BP and 1150—
1000 yr BP. The latest event coincides with the timing of
uplift of a 3 m marine terrace on the coast, and the uplift of
a second (6 m) is tentatively correlated to the penultimate
event. The terrace height data, together with the amount of
offset of alluvial gravels resting on the fluvial strath surface
at the blocked swamp sites, suggests an average of 3 m of
throw per uplift event. Distribution of throw along the fault
suggests that the last event was not symmetrical about the
centre of the scarp in the manner of the long-term throw.
Offset of the third highest marine terrace, dated at 80 ka,
can be wholly accounted for by the Holocene events,
suggesting a period of quiescence between 80 000 and
3800 yr BP.
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INTRODUCTION

The Akatore Fault is the easternmost onshore member of a
sequence of northeast-striking reverse faults which
collectively define the Otago fault-fold belt. The latter forms
the widest part of the continental collision zone that
characterises the Australia-Pacific plate boundary in the
South Island, New Zealand (e.g., Norris et al. 1990) (Fig. 1).
The outboard (eastern) portion of the oblique collision zone
consists of a generally eastwards-verging set of northeast—
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southwest-striking folds and associated reverse faults
inferred to extend up from a basal detachment at ¢. 10-15 km
depth (Beanland & Berryman 1989) (Fig. 1). The range and
basin topography of the fault-fold belt is well expressed by
the re-exhumed Cretaceous erosion surface (Waipounamu
erosion surface; LeMasurier & Landis 1996) cut into
metamorphosed basement rocks.

The true leading edge of the outboard zone probably lies
up to 20 km offshore, where a number of faults parallel to
the Akatore Fault have been imaged by deep and shallow
seismic surveys (Carter 1988; Johnstone 1990). Each strikes
northeast-southwest and dips eastwards, as do the Akatore
Fault and the Titri Fault System onshore. This eastwards
dip differs from the majority of the other faults in the
outboard zone (Fig. 1).

The Akatore Fault (Fig. 2) is a northeast-southwest to
north-south striking, 65 km long reverse fault, dipping
c. 60°SE with a maximum throw of ¢. 120 m (Fig. 3). The
central onshore portion, between the Taieri and Tokomairiro
river mouths, bounds an uplifted, tilted block of Haast Schist
basement and locally preserved Cretaceous fluvial deposits
(Taratu Formation) (Fig. 2). A thin fault-angle wedge of
Cretaceous and Tertiary sediments resting unconformably
on Haast Schist basement is preserved along the downthrown
(western) side (Fig. 2). Inception of reverse movement on
the Akatore Fault postdates eruption of the Dunedin Volcanic
Group in the mid Miocene (Bishop & Turnbull 1996). The
well-preserved faultline scarp is less incised than many
Quaternary fault blocks in Otago, suggesting a Quaternary
age for fault movement.

The section of the fault along the western front of the
Akatore block is notable for its well-preserved scarps along
hillsides and across marine and fluvial terraces. At the
entrances to antecedent gorges through the Akatore block,
scarps have periodically blocked the drainage, thereby
preserving a history of recent movement on the downthrown
side. Four of these sites are described in this paper. The
eastern, coastal edge of the Akatore block is characterised
by a flight of Holocene and Pleistocene marine terraces that
have been uplifted by fault movements. The lowest three
terraces are described here. The combination of the blocked
swamps and the marine terrace data provides a well-
constrained history of Holocene uplift events on the Akatore
Fault.

PREVIOUS WORK

Ongley (1939) was the first to map and name the Akatore
Fault, although Benson (1935) showed a fault in the position
of the Akatore Fault on two west—east-trending cross-
sections. McKellar (1966) showed the Akatore Fault in its
entirety onshore for the first time. Recent traces were shown
crossing Taieri Mouth, Big Creek, Nobles Stream,
Tokomairiro River mouth, and Rocky Valley Creek.






