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Abstract Thermistor data from around Kaikoura
Peninsula, New Zealand, show that in the synoptic
band, temperature fluctuations at 1 m are coherent
with the along-shore wind with a 90° phase differ-
ence. At 5 m, however, the coherence is not as high,
and the phase relationship is in the opposite sense.
Along this coast, wind-driven advection of the
coastal current and upwelling have opposite effects
on temperature. A simple model is developed which
has along-shore advection and upwelling terms
parameterised in terms of the wind and two unknown
coefficients. Solving for the coefficients shows that
at | m, temperature variability is determined by
along-shore advection, whereas at 5 m, temperature
variability is determined principally by upwelling.
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INTRODUCTION
It is well known both in New Zealand (Andrew 1988;
Creese 1988: Jones 1988 Schiel 1988) and

elsewhere (e.g., Underwood & Fairweather 1989,
Menge et al. 1999) that predators and grazers can
affect the structure of sessile invertebrate and
macrophyte populations, and that such processes can
vary considerably on a localised scale.

However, physical processes within the offshore
environment can also affect the recruitment of
organisms and productivity on rocky coasts, and may
account for variation among sites (Gaines &
Roughgarden 1985; Underwood & Fairweather
1989; Menge 1992). An example of such a process
is upwelling, which may bring nutrients into the
coastal zone and also isolate coastal surface waters
from oceanic waters. For example, Farrell et al.
(1991) found that barnacle larvae in central
California were brought inshore during times when
there was a relaxation of along-shore winds and a
cessation in upwelling. They found alternating
periods of onshore and offshore transport of the
surface water layer over a period of a few weeks
during spring and summer. Other studies in central
California have shown a good correlation between
larval abundance, settlement, and recruitment of
intertidal organisms (Gaines & Roughgarden 1985).
These processes may account for some of the
differences in rocky shore populations between the
east and west coast of the South Island of New
Zealand (Menge et al. 1999).

Ecological studies around the Kaikoura
Peninsula, South Island, have found significant
variation among intertidal sites in the recruitment
and growth of macrophytes (Ramage & Schiel 1999;
Schiel & Taylor 1999). We hypothesised that some
of this variation was because of differences in the
character of the water mass around the peninsula,
particularly as it influences inshore reefs, and that
similar processes to those happening off California
may be important near Kaikoura Peninsula.

With predominantly south-westerly winds, the
east coast of the South Island is generally a
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Fig.1 Map of Kaikoura Peninsula, New Zealand, showing thermistor locations. Codes indicate site names:

FS = Field Station, WH = Whakatu Point, WA = Wairepo Flats, FB = First Bay, ST = Sharks Tooth Point,
SR = Seal Rect, and WW = Wairoa Point. Depth (m) of thermistors is designated by the number after the
location code. Fine line around the peninsula indicates the position of the reefs exposed at low tide.

Scalc is in metres.

downwelling coast. During northerly winds, there
may be a cessation of downwelling, or even
upwelling, which could bring deep nutrient-rich
waters into the coastal zone. There is at least one
documented case of northerly winds inducing
upwelling off Kaikoura (Heath 1972).

The coastal current flowing north-eastwards past
the Kaikoura Peninsula is the Southland Current,
fluctuations in which are known to be strongly wind
driven (Chiswell 1996). Temperatures within the
Southland Current decrease to the south, so that
increased transport in the Southland Current, usually






