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Abstract Bacterial numbers and production were
measured in the upper water column in the winter
and spring of 1993 in five water masses surrounding
the South Island of New Zealand. Average bacterial
numbers and production were found to be higher
in spring (8.5 x 105 cells ml"1 and 0.20 mg m3 h"1,
respectively) than winter (5.5 x 105 cells ml"1 and
0.05 mg C m3 h"1 respectively). Bacterial
production was strongly correlated with
chlorophyll a and primary production (P < 0.001)
in spring but not in winter. Spring bacterial
production and at 10 m depth averaged across 28
stations was 23% of primary production, and with
a growth efficency of 40%, may have consumed
up to 57% of primary production. Bacterial biomass
was greater than phytoplankton biomass for 75%
of the 10 m depth comparisons during winter
sampling and 44% during the spring sampling. The
bacterial biomass was found to represent 24.6-
33.5% of the nitrogen in particulate organic matter
(<200 |J.m) supporting the concept that in New
Zealand oceanic water masses bacteria are of
significant biogeochemical importance.
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INTRODUCTION

One of the major contributions of bacteria to the
pelagic foodweb is their ability to convert dissolved
organic carbon into particulate organic matter
(Carlson et al. 1996). Such a process allows a link
between dissolved organic carbon and higher
consumers in the food web (Pomeroy 1974). Low
nutrient concentrations or instability of nutrient
supply to the foodweb may result in domination of
the phytoplankton populations by picophyto-
plankton and nanoplankton because of their large
surface area to volume ratio (Field et al. 1985). In
such situations the bacterial assemblage may
function in the nutrient cycle not as decomposers/
remineralisers, but as short-term nutrient sinks with
recycling performed instead by bacterivores (Elser
et al. 1995). In high-nutrient low-chlorophyll a
waters this effect may be less obvious owing to the
availability of nutrients.

Bacterial carbon can often exceed that of the
phytoplankton carbon in low chlorophyll a waters,
and is commonly 2-3 times greater (Fuhrman et al.
1989; Cho & Azam 1990). This is important because
food web structure and component size are
important determinants of what fraction of the
photosynthetically-fixed carbon sinks out of the
upper mixed layer (Eppley & Peterson 1979). With
typically 40-50% of the primary production being
utilised by the bacterial biomass in these low
chlorophyll a conditions (Cho & Azam 1988; Cole
et al. 1988), and assimilation efficiencies of 40-
50% (Cole et al. 1988; Kirchman et al. 1995), much
of the primary production consumed is available
for grazing by other heterotrophs. This is
emphasised by bacteria and heterotrophic flagellate
numbers frequently being closely correlated, and
suggests that heterotrophic flagellates exercise some
control over the bacterial population (Beringer et
al. 1991; Weisse & Scheffel-Moser 1991).

The South Island of New Zealand sits astride
the Subtropical Convergence (STC), where the cool
low-salinity high-nutrient subantarctic water mixes
with warmer high-salinity lower-nutrient
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Fig. 1 South Island, New Zealand, showing stations sampled in June/July (winter, X460-X469) and October (spring,
X470-X480), 1993. Marked is the approximate position of the Subtropical Convergence (hatched area).

subtropical water. This situation makes it possible
to study the bacteria over a wide range of differing
physical and chemical conditions. To date there has
been limited work on bacterial abundance and
production within this region (Mackenzie &
Gillespie 1984; James & Wilkinson 1987), and has
been restricted to water of subtropical origin on the
west coast of South Island.

The aim of this study was to quantify the
bacterial population and its productivity in the
varying water types that surround South Island,
New Zealand, with specific attention being paid to
assessing differences between varying water types
and seasons. This study is part of a New Zealand

Joint Global Ocean Flux Studies program aiming
to evaluate carbon fluxes in the STC region near
New Zealand.

MATERIALS AND METHODS

Ten paired stations were sampled from the RV
Akademik M.A. Lavrentzyev in June/July 1993
(winter) and sampled again in October 1993 (spring)
with the same stations being occupied on each
occasion (Fig. 1). The replicate stations were located
off the west coast of South Island in the inshore
and offshore water of subtropical origin off
Hokitika, and to the east of South Island in


