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Abstract The distribution of phytoplankton on
both the east, in the region near the Subtropical Con-
vergence (STC), and the west coast of South Island,
New Zealand was investigated in winter and spring
1993. Water samples were analysed for the cell car-
bon biomass, species composition, and pigment
characteristics. In both winter and spring, the over-
all biomass/standing stocks consistently were great-
est in the STC, intermediate in the subtropical (ST)
both on the west (ST(W)) and east (ST(E)) coasts,
and the least in the subantarctic (SA) waters. In
spring, organic cell carbon and chlorophyll a meas-
ured in the STC were up to 6-fold greater than in
winter. In the STC in both seasons, phytoplankton
assemblages were dominated by diatoms, and these
species were more similar to those found in ST than
in SA waters. The domination of diatoms in
phytoplankton assemblages in the STC is consistent
with the predominance of fucoxanthin observed in
this region. The highest diatom concentrations (both
in terms of cell carbon and chlorophyll a) detected
during the spring bloom in the STC were located
either at 10 m below the surface, or below the
euphotic zone (close to the bottom of mixed layer
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depth). The most abundant diatom species recorded
in both winter and spring in the STC were Lauderia
annulata and Nitzschia/Pseudo-nitzschia spp. In ST
waters dinoflagellates and diatoms were dominant
in winter and spring respectively. To the south in
both winter and spring, however, small-celled
nanoflagellates were dominant in the high nutrient
and low chlorophyll (HNLC) SA waters. The domi-
nation of nanoflagellates in SA waters in both
seasons corresponded well with the predominance
of indicative pigments (viz., 19'-hexanoyl-
oxyfucoxanthin, 19'-butanoyloxyfucoxanthin, and
diadinoxanthin). The generally shallower, nutrient-
rich (NO3~, 5-12 (imol litre1) waters over Chatham
Rise in the STC provides a relatively stable water
column, and is suggested to support high abundance
of diatoms. Low concentrations of dissolved reac-
tive silicate (DRSi) and the build-up of diatoms
observed in the STC in spring implied DRSi limita-
tion.
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INTRODUCTION

The Subtropical Convergence (STC) is a major per-
manent circumglobal front located to the east coast
of New Zealand. At the frontal zone, warm, saline,
subtropical waters (ST) from the north meet cool,
less saline, subantarctic waters (SA) from the south
over the Chatham Rise near 43°S (Deacon 1937;
Heath 1985). Recent studies carried out in the region
showed that this is an area with enhanced primary
productivity (Bradford-Grieve et al. 1997), and the
biological variabilities observed in the region ap-
peared to be consistent with the interaction of the
different water masses at the STC.

Little is known about regional and seasonal dif-
ferences of phytoplankton species composition near
the STC around New Zealand, nor is much known
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about the relative importance of each group of phyto-
plankton. Knowledge of the floristic composition of
the waters off the South Island east coast is limited
to the semi-quantitative study of the large-celled
components: diatoms and dinoflagellates, in inshore
waters close to Cook Strait (Cassie 1960), and along
a line from the south of Stewart Island to Antarctica
(Cassie 1963). Studies of phytoplankton on the South
Island west coast are more extensive, and included
details of species composition, and the relative im-
portance of each functional group in both winter and
summer (Chang 1983, 1988). However, these stud-
ies are limited to the coastal waters of subtropical
origin in the Tasman Sea.

Early studies at the same latitude in the south-
eastern Atlantic Ocean focusing on the larger
phytoplankton species, showed diatoms to be domi-
nant (Hart 1934). In subsequent studies between
December 1947 and February 1948 on four sections
in the Pacific sector of the Antarctic, diatoms were
also found to be dominant (Hasle 1969). More re-
cently, in the southern Pacific east of New Zealand,
which covered a wide region from the ST in the north
to SA waters in the south (Sukhanova et al. 1988),
the smaller size-fraction of the phytoplankton were
included in studies, and, although in certain areas
smaller size groups may be an important component,
diatoms have again been established to be the ma-
jor phytoplankton component.

The south-west Pacific near the STC is charac-
terised as having "excess" nitrate (NO3~), and "im-
poverished" dissolved reactive silicate (DRSi) as in
the SA waters (Zentara & Kamykowski 1981). Ap-
parently low DRSi waters would have an impact on
the growth of diatoms, and therefore the overall
phytoplankton community structure. The aim of the
present study is to investigate the species composi-
tion and the relative importance of each group of
phytoplankton in relation to the availability of nu-
trients in the regions around New Zealand associated
with the STC. Phytoplankton standing stocks (both
phytoplankton cell carbon estimated from cell vol-
umes and extracted chlorophyll) and high perform-
ance liquid chromatographic (HPLC) pigment data
(only from spring) were analysed and combined to
provide an interpretation of the inter-seasonal vari-
ation in algal stocks and composition within the dif-
ferent water masses.

Study area
The study areas are in the vicinity of the Subtropi-
cal Convergence, extending from c. 42° to 43°S on
the west coast, and from 41 ° to 46°S on the east coast

of South Island (Fig. 1). On the ST(W), both the
inshore and offshore waters are subtropical in origin
(Stanton 1976). Typically, the nearshore water is
influenced by freshwater discharge from several
major rivers. On the east coast, the STC is a rela-
tively stable oceanographic feature immediately to
the east of New Zealand, where its position is asso-
ciated with Chatham Rise (Heath 1975). This fron-
tal zone separates the SA waters of the West Wind
Drift from the ST waters in the north. The surface
features in the region are easily recognisable from
temperature and salinity data (Bradford-Grieve et al.
1997).

To the north in the ST waters, warm-core eddies
are formed in the Hikurangi Trough north of
Chatham Rise (Heath 1975, 1985; Barnes 1985).
There is evidence that a warm-core eddy was present
during our studies, at a station where NO3~ was
found at a lesser concentration deeper in the water
column compared with nearby stations (Bradford-
Grieve et al. 1997).

MATERIALS AND METHODS

Sampling and analytical methods
The present studies were part of the Joint Global
Ocean Flux Study (JGOFS). On two separate voy-
ages in 1993 between 12 June and 4 July (early
winter), and between 1 and 21 October (spring),
sampling was carried out at five locations (two sta-
tions at each location) in subtropical waters off the
South Island west coast inshore (ST(WCI)), and
offshore (ST(WCO)), subtropical waters off the east
coast (ST(E)), Subtropical Convergence (STC), and
subantartic (SA) waters (Fig. 1) aboard R. V. Akademik
M. A. Lavrentyev.

Stations were initially profiled using a Seabird 9/
11 Plus Conductivity-Temperature-Depth (CTD)
interfaced with a Chelsea Instruments Aquatracka
Fluorometer attached to a rosette frame. Discrete
water samples were collected from specified depths
(winter: 10, 20, 30, 40, 50, 75 m; spring: 3, 10, 20,
30, 50 m) using 5- and 10-litre Niskin water bottles
mounted on the CTD rosette sampler.

Water samples were initially prescreened through
a 200 |J.m nylon mesh net to remove large
zooplankton and debris. Subsamples (200 ml) were
filtered onto Whatman GF/F glass fibre filters. These
filters were frozen for later chlorophyll analysis.
Chlorophyll a concentrations were determined in
90% acetone extracts using a Perkin Elmer lumines-
cence spectrofluorometer ashore (Bradford-Grieve


