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Abstract The influence of a small intertidal
seagrass, Zostera novaz.elandica (Setchell), on tidal
current velocities and sediment texture was studied
at Harwood, Otago Harbour, New Zealand. Tidal
current velocities were substantially reduced inside
the Z. novazelandica patch compared to velocities
above the patch (3.7 times greater) and outside it (2.5
times greater), causing a low-flow environment
among the 12-cm-tall seagrass. Current velocities
combined over one tidal cycle occupied a much
wider range outside (1.2-A.b cm s~') and above (1.9-
7.1 cm s~') the seagrass patch than inside (0.1-
1.8 cm s"1) indicating slower and less variable water
flow. Suspended mud (<0.063 mm) settled to the
bottom in this low-energy environment and was
protected from resuspension by seagrass cover, in-
dicated by significantly elevated amounts of mud
inside the seagrass patch (1.1%) compared to out-
side (0.4%). These results indicate that Z.
novazelandica may reduce water flow and accumu-
late finer sediment sizes to a lesser extent than larger
subtidal seagrass species.
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INTRODUCTION

Seagrasses exert strong effects on water motion
(Fonseca el al. 1982; Gambi et al. 1990; Verduin &
Backhaus 2000) and sediment dynamics (Ward et al.
1984; Fonseca & Fisher 1986). Seagrass beds are
complex systems whose physical structure is domi-
nated by the leaf, root, and rhizome systems. The
leaves reduce current speed by increasing resistance
to water currents within the seagrass beds (Fonseca
et al. 1982), which in turn creates a low-energy
microenvironment inside the meadow (Ginsburg &
Lowenstam 1958). The reduction of current veloc-
ity causes fine-grained suspended particles to settle
out, and they are then stabilised by the root and rhi-
zome system of the seagrasses (Ginsburg &
Lowenstam 1958).

Most studies concerned with the effect of
seagrasses on hydrodynamics and sediment proper-
ties have concentrated on larger and/or subtidal spe-
cies (c. 30-100 cm), notably Zostera marina (e.g.,
Fonseca el al. 1982; Marshall & Lukas 1970),
Thalassia testudinum (e.g., Almasi et al. 1987; Koch
1996), Syringodium filiforme (Fonseca & Fisher
1986), Halodule wrightii (Kenworthy et al. 1982),
and Posidonia oceanica (Danovaro et al. 1994;
Gacia et al. 1999). In contrast, Zostera novaze-
landica (Setchell), endemic to New Zealand (Kuo
& McComb 1989), has a maximum blade length of
15 cm and its influence on water flow and sediment
dynamics is not known. Information on the influence
of Z. novazelandica on water motion and sediment
properties will, therefore, address the impact that
smaller seagrass species may have in the intertidal
zone.
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METHODS

Study area
Measurements of tidal current velocities and sedi-
ment properties were undertaken inside and outside
a seagrass patch on the extensive intertidal sandflats
at Harwood (45°48'S, 170°41'E) in Otago Harbour,
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Fig. 1 A, Mean tidal current velocities over one tidal cycle; and B, comparison of velocities inside a seagrass (Zostera
novazelandica) patch with those outside and above it. Error bars show one standard error. C, Location of the seagrass
patch (Harwood, Otago Harbour, South Island, New Zealand).

South Island, New Zealand. The sandy beach
slopes gently and is exposed for several hundred
metres at low tide. Z novazelandica is the domi-
nant species on the Harwood intertidal sandflats
with beds (5-10 m in diameter) mainly occurring
as a mosaic of discrete patches in a matrix of
unvegetated sediment, rather than continuous
expanses of vegetation.

The study site (covering an area of 40 m2)
contained a Z. novazelandica patch (22 m2) and
parts of a surrounding sandflat. The site was in
the upper intertidal zone, 10 m from the top of the
shore, in a slight depression which was generally
poorly drained at low tide. Water covered the
study area for 4-6 h each tidal cycle depending
on neap (mean range of 1.3 m) or spring (mean
range 1.7 m) tides.

Mean tidal current velocity measurements
Mean tidal current velocities were measured by
releasing dye at fixed points into the water column
to track water movement. Current velocity
measurements were made over one spring tidal cycle
on a calm day without any significant wind (15 July
1997). Two syringes (60 ml), each connected to two
injection points at 3 and 21 cm above the sediment
surface, were set up, one inside the seagrass patch
in a location of 100% seagrass cover, the other as a
control on the adjacent sandflat. Two underwater
cameras were supported by frames in a vertical
position to film the injection points from above.
Different coloured neutrally-buoyant dyes were used
inside the seagrass patch (fluorescent calcein) and
outside the patch (potassium permanganate) to
improve visibility of the dye on video film.


