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ABSTRACT. — The Bay of Fundy is characterized by large tidal amplitudes, strong
currents and high suspended particulate loading. Particle dynamics in the water
column and benthic boundary layer in the Bay of Fundy were studied with standard
oceanographic sampling equipment and a new specialized sampler to elucidate
conditions in areas supporting the two most productive macrofaunal species, the
mussel, Modiolus modiolus, and the scallop, Placopecten magellanicus. Suspended
particulate matter (SPM) concentrations in the water column ranged from 0.55 to
138.4 mg L', while SPM values in the benthic boundary layer (5 to 50 cm from
the seabed) ranged from 2.7 to over 1500 mg L-!. Seston concentration and
composition were found to vary greatly throughout the course of a tidal cycle,
with periodic dilution of the organic content due to resuspended sand. Examination
of the particle size distributions suggests that flocculation plays a major role in
packaging the material ingested by these benthic suspension feeders.

RESUME. - La grande amplitude des marées, des courants forts et 1’importance
des apports fluviaux de particules en suspension caractérisent la Baie de Fundy
(Canada). La dynamique particulaire dans la colonne d’eau et dans la couche limite
benthique de la baie a été étudiée a ’aide de 1’équipement classique. Un nouvel
appareil a été développé pour étudier les conditions de I’environnement ot vivent
les deux espeéces de la macrofaune les plus productives, la Moule Modiolus
modiolus et le Pétoncle Placopecten magellanicus. Les concentrations de particules
en suspension dans la colonne d’eau varient entre 0,55 et 138,4 mg L-!. Dans la
couche limite benthique (5 & 50 cm du fond), les valeurs varient de 2,7 & plus de
1500 mg L-!'. La concentration et la composition du seston sont trés variables
pendant le cycle de marée, avec une dilution périodique des matiéres organiques
due a la remise en suspension du sable. L’examen de la distribution de la taille
des particules suggére que la floculation joue un rdle majeur dans la compaction
du matériel particulaire que les suspensivores benthiques ingérent.

al. 1978). However tidal energy input also has
significant ramifications for the benthos and ben-
thic faunal distributions. The benthic boundary

The bay of Fundy is a large (11,149 km?)
embayment lying between the provinces of Nova
Scotia and New Brunswick on the east coast of
Canada (Fig. 1). It is well known for large tidal
amplitudes and high suspended particulate loading
and there is evidence that the tidal amplitude is
still increasing (Godin 1995). The unique envi-
ronment of the Bay of Fundy ecosystem is formed
in large part by the tidal energetics of this ma-
crotidal estuary. The most appreciated aspect of
this is the increased productivity in the outer Bay,
due to turbulent mixing and upwelling (Garrett et

layer (or bottom Ekman layer) is the region of
the water column where the effects of fluid drag
on the seafloor result in a layer where the flow
velocity decreases to zero. This induces signifi-
cant velocity gradients within a few meters of the
seabed, as well as transverse flows, and produces
shearing and turbulence. The balance between
fluid shear and gravitational settling of suspended
particles produces seston concentration gradients
close to the seabed. Boundary-layer shear also can
disaggregate flocculant material, thereby changing
its settling rate. In this region the downward ver-






























