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Abstract A preliminary sediment trap study us-
ing photosynthetic pigments as biomarker tracers of
pelagic food web processes was conducted in three
different water types (subantarctic, Subtropical Con-
vergence, and subtropical), east of New Zealand, in
winter and spring 1993. The presence of undegraded
pigments in trap samples from water depths of 100-
550 m indicate that phytoplankton cells were re-
moved rapidly from surface waters, presumably
mainly as sinking intact phytoplankton chains, ma-
rine aggregates, or as unconverted pigments in
zooplankton waste products. Average pigment
budget estimates indicate that <1% day~! of chloro-
phyll a standing stock and <4% of primary produc-
tion were exported during winter and spring.
Microzooplankton grazing (4-92% day~! chloro-
phyll a standing stock and 20-194% primary pro-
duction) was potentially the most important process
affecting particle retention in the upper water col-
umn and hence pigment fluxes across all three wa-
ter types. Bacterial degradation, mesozooplankton
grazing, and seasonal stratification were potentially
important in subtropical waters in spring.

M97045
Received 21 August 1997, accepted 28 January 1998

Keywords photosynthetic pigments; particulate
fluxes; Subtropical Convergence; marine food webs;
chlorophyll a; carotenoids; phaeopigments; HPLC

INTRODUCTION

Seasonal successions of phytoplankton and
zooplankton are linked intimately via processes of
growth and grazing. In turn, temporal and spatial
changes in planktonic community structure mediate
the rates and modes at which organic material is ex-
ported from the upper ocean (e.g., Legendre & le
Févre 1989; Passow & Peinert 1993; Boyd & New-
ton 1995; Karl et al. 1996; Rivkin et al. 1996). Spe-
cific localities, such as regions of coastal upwelling
(e.g., Peru) and within frontal zones, are character-
ised typically by elevated planktonic biomass and
primary productivity, which is expected to lead to
high particulate export from surface waters to the sea
floor (e.g., Peinert & Miquel 1994).

The present study focuses on the waters within
and on either side of a circum-global ocean front, the
Subtropical Convergence (STC), which lies at about
latitude 40—45°S. The STC marks the mixing zone
between warm, saline, nutrient-depleted subtropical
waters to the north and cool, less saline, nutrient-rich
subantarctic waters to the south (Heath 1985) (Fig.
1). East of New Zealand, the STC, is constrained
geographically by a submarine ridge, the Chatham
Rise (Fig. 1), and is inferred to be a zone of height-
ened atmospheric CO, uptake (Murphy et al. 1991)
as a result of physical solubility processes and/or
enhanced biological productivity (Currie & Hunter
in press). Surface pigment concentrations are en-
hanced within the STC, regardless of season
(Comiso et al. 1993), whereas primary productivity
in the vicinity of the STC, east of New Zealand,
appears to be decoupled from vertical particulate
fluxes at least on seasonal time-scales (Nodder &
Alexander in press). Similar observations have re-
cently been made at other oceanic sites (Knauer et
al. 1990; Lohrenz et al. 1992; Karl et al. 1996), there-
fore questioning current paradigms regarding






