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A B S T R A C T

Research on the effects of bivalve filtration emphasizing oysters has mainly involved extrapolations from la-
boratory based measurements on individual oysters to potential whole-ecosystem impacts, with only a few
studies on reef-scale processes and less using direct measurements. This study characterized spatial effects of
whole-reef (oysters, Crassostrea virginica, and other filter feeders on the reef) filtration in the water immediately
above and adjacent to a small (∼300m2) intertidal reef in Tarpon Bay, Sanibel, Florida. Changes in water
column parameters were measured in 2010 (chlorophyll a only) and 2013 (chlorophyll a and turbidity) by
slowly paddling a kayak back-and-forth across the reef while logging position and water data. Although oysters
were the dominant filter feeder, mussels, slipper shells, sponges, and a filter-feeding crab also occurred on the
reef. Ambient water flow speed and direction were concurrently determined in 2013 by an acoustic-doppler
current profiler. Measurements were made on two days (1–2 June) in 2010, and two days (November 15 and
December 9) in 2013. ArcGIS software was used to plot the data and construct two-dimensional maps showing
changes in chlorophyll a and turbidity, which clearly indicated the spatial extent of decreases in both as water
flowed across the reef. Seston decrease (interpreted as depletion) levels were spatially variable, averaging
23–25% but as high as 68% in some areas directly over the reef. The extent of detectable depletion usually
extended 10–20m beyond the edge of the reef, potentially increasing light levels and thereby providing en-
hanced growth conditions for adjacent seagrasses and algae, suggesting that restoration success of macrophyte
habitats could be enhanced by close spatial coupling with oyster reef restoration.

1. Introduction

Filter feeding bivalves such as clams, mussels, and oysters remove
particles from the overlying water column as they feed, thereby af-
fecting a variety of ecological processes (see reviews by Cranford et al.,
2011; Dame, 2012). Because of loss of oyster reefs worldwide and the
ecosystem services they provide (Grabowski and Peterson, 2007; Beck
et al., 2011; Grabowski et al., 2012; zu Ermgassen et al., 2013; Coen
and Grizzle, 2016), there has been a renewed focus on seston removal
through filtering and related processes. In particular, research in the
last three decades on the eastern oyster (Crassostrea virginica) has as-
sessed its filtration capabilities at various spatial and temporal scales
using approaches ranging from laboratory beakers and small meso-
cosms (Riisgard, 1988; Ward et al., 1994; Newell and Koch, 2004), to
laboratory and field flumes (Dame and Libes, 1993; Lenihan et al.,
1996; Harsh and Luckenbach, 1999; Porter et al., 2004a; b; Comeau

et al., 2010), and in situ whole-reef measurements (Wilson-Ormond
et al., 1997; Nelson et al., 2004; Grizzle et al., 2006, 2008). Feeding
rates derived from these laboratory and field studies have been used in
a variety of ways, but a major focus has been assessments of how oyster
filtration potentially affects whole-ecosystem processes (Newell, 2004;
Cerco and Noel, 2007; Fulford et al., 2007; Grabowski and Peterson,
2007; Beck et al., 2011; Grabowski et al., 2012; zu Ermgassen et al.,
2012, 2013; 2016; Buzzelli et al., 2013; Dix et al., 2013). Although we
are far from a comprehensive understanding of the effects of oysters
within ecosystems, there is now a substantial literature that quantita-
tively relates oyster filtration to at least some ecosystem-level pro-
cesses.

In contrast, there has been much less research on smaller-scale (tens
of meters) spatial dimensions of seston removal by oyster reefs. Newell
and Koch (2004) used a combination of laboratory mesocosms and field
studies to develop and parameterize a simple mathematical model that
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related a range of oyster (and hard clam) densities to growth, reduc-
tions in turbidity, and the potential effects on seagrasses. Their model
indicated that oysters at sufficient densities could have a major positive
impact on adjacent seagrasses due to increases in water clarity from
oyster feeding (but see Booth and Heck, 2009; Tallis et al., 2009;
Plutchak et al., 2010). For example, Tallis et al. (2009) found complex
positive and negative impacts of oysters and oyster aquaculture. Al-
though we are aware of no studies that quantify the spatial scales in-
volved, two recent studies provide data that support this notion. Our
recent work in an estuarine system similar to the present study area
showed substantial increases in seagrass bed areal coverage adjacent to
a constructed oyster reef during its first three years of development
(Milbrandt et al., 2015). Similarly, Sharma et al. (2016) reported an
increase in areal coverage by seagrasses throughout the general area of
their constructed oyster reefs at five years post-construction. Although
there are a number of studies with mussels and enhancement of sea-
grasses (Valentine and Heck, 1993; Peterson and Heck, 1999, 2001a; b),
to our knowledge there have been no other studies on the ecological
effects of oyster reef filtration at reef-level spatial scales.

Many recent and ongoing oyster restoration projects involve the
construction of mostly intertidal reefs that cover relatively small foot-
prints, often less than a hectare (see reviews by Brumbaugh and Coen,
2009; Powers et al., 2009; La Peyre et al., 2014). Although some of
these projects are designed to restore lost ecosystem services, and in
some cases including water filtration and related nutrient sequestration
(Luckenbach et al., 1999, 2005; Brumbaugh et al., 2000, 2006; Coen
and Luckenbach, 2000; Fulford et al., 2007, 2010; Grabowski and
Peterson, 2007; Grabowski et al., 2012), in most cases their effects will
not be detectable at the whole ecosystem level. Measurable effects at
smaller spatial scales, however, are expected. Moreover, because oyster
reefs in nature often consist of several species of filter feeders
(Luckenbach et al., 2005; Tolley and Volety, 2005; Tolley et al., 2005,
2006; Walters and Coen, 2006; Rodney and Paynter, 2006; Gregalis
et al., 2008; Gedan et al., 2014), modeling studies that include only an
oyster filtration component may not at all accurately reflect whole-reef
filtration rates in nature (Grizzle et al., 2008; Gedan et al., 2014; Byers
et al., 2014). Thus, there is a need to conduct in situ studies that
characterize the small-scale (10s of meters) spatial effects of filter
feeding by natural and restored oyster reefs that consist of a diverse
community of filter feeders.

In previous studies, we and others have described the use of in situ
fluorometry to characterize short-term temporal variations in chlor-
ophyll a (subsequently as chl a) removal using fixed-point measure-
ments upstream and downstream (determined by predominant tidal
flows) of populations of several species of bivalves, including the
eastern oyster (Grizzle et al., 2006, 2008) and hard clams, Mercenaria
mercenaria (Judge et al., 1993). Here we extend past work by focusing
on broader as well as more spatially detailed aspects of seston removal
by a natural intertidal oyster reef. The objectives of the present study
were: (1) map seston concentrations using direct measurements of chl a
and turbidity levels under ebb and flood conditions over and in the
immediate vicinity of a natural reef; (2) quantify seston change (de-
pletion or increase) relative to location and water flow; (3) characterize
major filter feeding taxa (density and size) on the reef; and (4) pre-
liminarily assess the potential effects of filtration by oyster reef fauna
on adjacent habitats such as seagrass beds.

2. Materials and methods

The study was conducted on a reef located in the J.N. Ding Darling
National Wildlife Refuge in Tarpon Bay, Sanibel Island, Florida, USA
(26°26′33.62″N 82°4′56.65″W; Fig. 1). The main portion of the reef lies
between a mangrove island ringed by oysters to the north and a man-
grove-lined shoreline to the south (Fig. 1d). The reef elevation ranges
from −0.68m to −0.11m with an average elevation of −0.38m mean
sea level (NAVD88), and a tidal range of 0.9m. Although detailed

bathymetric data were not obtained, the overall shape of the reef was
an approximately flat middle section sloping downward towards the
margins (Fig. 1E). A dense seagrass bed consisting of Halodule wrightii
and Thalassia testudinum abuts the reef on the east side, with a dredged
channel to the west. Tarpon Bay is a 364-ha estuarine embayment
connected via two tidal channels to southern Pine Island Sound. Its
immediate watershed is composed primarily of federally protected
coastal habitats as well as canals and stormwater structures from pri-
vate developments that discharge into the bay. The yearly salinity
ranges from 37 to 15 with an average of 30. Water temperature
averages 22° C in the winter and 31° C in the summer.

Changes in water column chl a were measured in 2010 and 2013
with an in situ fluorometer by slowly paddling (to minimize disturbance
of bottom sediments) a kayak back-and-forth across the reef while
logging position and water quality data. Measurements were made on
two days (1–2 June) in 2010, and two days (15 November and 9
December) in 2013. Replicate (n= 6 in 2010, n=8 in 2013) discrete
water samples were taken during each measurement period and ana-
lyzed in the laboratory for chl a concentration following an acetone
extraction (EPA protocol 445.0 using a calibrated Turner Designs
Trilogy laboratory fluorometer, San Jose, CA, USA); the resulting data
were used to calibrate the field fluorometer. In 2010, a SeaPoint Sensors
(Exeter, NH, USA) fluorometer was used to collect chl a data and a
Garmin 76 GPS unit with WAAS enabled (∼3m advertised accuracy)
was used to log sampling position over time. In 2013, water data were
collected with a YSI 6920 V2 Datasonde (YSI Incorporated, Yellow
Springs, OH, USA) with chl a, turbidity, salinity, and temperature
sensors, and a Trimble GeoXT 2005 series handheld dGPS, along with a
Hurricane L1 external antenna (Trimble Navigation Limited,
Sunnyvale, CA, USA) was used to collect position data. Both years, the
sensor probes were suspended just below the surface of the water,
which had a maximum depth at the time of the measurements of
∼0.5m over the reef. Because of the shallow water depth during all
sampling periods it was assumed that the measurements at one depth
represented the entire water column.

In both 2010 and 2013, two sampling periods were selected to re-
present contrasting flood and ebb tides according to NOAA tide pre-
dictions for Tarpon Bay (https://tidesandcurrents.noaa.gov). Actual
water flows during the surveys were estimated by different methods.
During 2010, visual estimates were made of water flow across the reef
during both measurement periods by observing and timing floating
objects in the water column. During 2013, tidal flow speed and direc-
tion were characterized using an Aquadopp Acoustic Doppler Current
Profiler (ADCP; Nortek AS, Rud, Norway). Flow data were measured
with the ADCP in 1m2 cells extending in a 25m line over the west end
of the reef. Data were logged every sec and averaged over 180 s during
each sampling period.

On June 3, 2010, six replicate 0.1 m2 quadrats were excavated (until
all oyster shell was removed) on the study reef. All live oysters and
other filter-feeding species were counted and measured. On November
21, 2013, seven replicate 0.1m2 quadrats were excavated and pro-
cessed as above.

ArcGIS Desktop 10.1 (ESRI Redlands, CA, USA) was used to map chl
a and turbidity concentrations, allowing a visual comparison of changes
in water parameters relative to logged location above and around the
reef. Maps consisting of contours of changes in chl a and turbidity were
constructed using inverse distance weighting. The resulting contour
plots were interpreted in the context of filtration by the filter feeders on
the reef (i.e., whole-reef seston removal), along with how flow (tidal
and wind driven) potentially affects the extent and direction of the
“feeding plume” (i.e., areas of seston depletion).

3. Results

Measurement (sampling) periods ranged from 28 to 58min in
duration in 2010, and 48–50min in 2013. Although no speed
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measurements were made, sampling days had light winds (Figs. 2–4)
and no turbidity clouds resulting from re-suspension of bottom sedi-
ments on or near the reef were observed. During 2010, visual ob-
servations indicated minimal flow speeds (estimated at< 2 cm/s)
during both measurement periods, and only predominant flow direction
was noted. Observed flow directions in 2010 were in accordance with
expectation from the tidal predictions and the local topography and
bathymetry. During 2013, however, measured flow directions and
speeds were surprisingly variable. Maximum speeds of 3.3 cm/s were
measured during the predicted flood tide survey but directions ranged
from south to west, corresponding more closely to the expected ebb tide
direction (Fig. 3). Minimum chl a concentrations and turbidity levels
were as in 2010, immediately over the reef or westward, which was
downstream. Although the 2013 predicted ebb tide measurements had
a similar range of speeds to the flood tide data (a maximum of 2.9 cm/
s), current directions included easterly, westerly, and southerly direc-
tional components, with the average corresponding more closely to the
expected flood tide direction (Fig. 3). This resulted in overall directions
in 2013 being approximately opposite to ebb and flood tide flows in
2010, perhaps due to differences between predicted and actual tides in
2013. Water quality data for both years indicated that salinity
(27.4–28.5) and temperature (20.1–28.3 °C) were typical of estuaries in
the region.

3.1. Plots of seston change and water flow

During 2010, chl a concentrations were up to 68% lower (i.e., de-
pleted) directly over the reef compared to upstream (Fig. 2). The gen-
eral location of the “feeding plume” was as expected downstream re-
lated to water flow direction, with the minimum chl a and turbidity
immediately above the reef. Measurements made during 2013 showed

similar patterns to those measured in 2010 for chl a concentrations (up
to 67% reduction) directly over the oyster reef compared to off-reef
areas (Fig. 3). Turbidity levels also had the same general pattern, with
turbidity decreasing (and water clarity increasing) up to 67% directly
over the reef. The 2013 chl a and turbidity plumes were displaced
slightly downstream relative to the measured current directions. The
flow speeds measured in 2013, however, were quite variable and near
the detection limit of the ADCP. Therefore, only predominant flow di-
rection is indicated on the maps (Fig. 3). It should also be noted that the
fringe oyster reef around the mangrove island north of the main reef
showed chl a depletion during the 2013 ebb tide measurements
(Fig. 3C). For both years, the general direction of the area of seston
depletion (feeding plume) was related to water flow direction, with the
lower values mainly downstream. In summary, although there was
substantial spatial variability in the datasets, the observed variations
were well correlated with observed flow directional components in
relation to the submerged oyster reef.

For both 2010 and 2013, the feeding plumes on some occasions
extended> 10m beyond the downstream reef edge, potentially influ-
encing the seagrass beds on the eastern side of the reef; a dredged
boating channel was on the west side (Fig. 1D). On two occasions in
2013 (November 15 flood and ebb tides), sufficient data were available
to quantify the average chl a depletion spatially at the resolution of reef
quarters or quadrants on both upstream and downstream sides and at 3-
m intervals extending in all directions away from the center of the reef.
This allowed us to conduct a simple spatial statistical analysis of the
data (Fig. 4). One-way ANOVAs on quadrant data indicated significant
differences among mean concentrations for the two dates. In both cases
the predominantly “downstream” quadrant had significantly lower chl
a means than all of other three quadrants (Fig. 4). During the predicted
flood tide, there was an average 23% decrease in chl a concentration

Fig. 1. Study reef in Tarpon Bay, Florida. A) and B) locator maps. C) Close-up of reef surface; note large sponge. D) study reef (26°26′33.62″N 82° 4′56.65″W); arrow
indicates direction of view for photo in E. E) study reef at low tide; note birds and seagrass bed in background.
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immediately over the reef and extending nearly 12m or more down-
stream (quadrant #3 in Fig. 4A) compared to upstream. During pre-
dicted ebb tide, there was an average 25% decrease in chl a con-
centration immediately over the reef and extending 12m or more
downstream (quadrant #4 in Fig. 4B) compared to upstream.

3.2. Filter-feeding reef community

The study reef consisted of clusters of oysters and a few larger taxa
such as sponges that projected several cm into the water column
(Fig. 1C, E). The filter-feeder community on the reef was numerically
dominated both years by oysters (Crassostrea virginica), but also in-
cluded mussels (Geukensia granosissima and Mytilopsis leucophaeata) and
the slipper shell (Crepidula spp.) (Table 1). However, other filter-feeders

such as sponges, acorn barnacles (Balanus eburneus), and porcelain
crabs (Petrolisthes armatus) were observed but did not occur in the
sampling quadrats. Although we did not quantify the relative con-
tributions of any of these filter feeders on the reef, the seston depletion
levels measured likely represented the entire filter-feeding guild con-
sisting of at least seven or more additional taxa.

4. Discussion

The major aim of the study was to characterize spatially the effects
of filter feeding by a small intertidal oyster reef. We interpreted spatial
variations in chl a concentrations and turbidity levels as direct mea-
surements of whole-reef filtration. Although additional organic parti-
culates and inorganic material within the seston are typically consumed

Fig. 2. Chl a measurements made in 2010 over and adjacent to study reef (hatched area). IDW= chl a concentration contours determined by inverse distance
weighting. Small circles show locations of individual measurements. Arrows show general direction of tidal flows during measurement period. Note greatly decreased
chl a concentrations over reef and in immediately adjacent ‘downstream’ waters in both datasets. “Flood” and “ebb” designations refer to predicted tidal phases,
which agreed with observations.
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by oysters and provide nutrition (Newell and Langdon, 1996) or are
egested as pseudofeces and feces, chl a often has been used as a proxy
for overall food concentration (cf. Judge et al., 1993; Wildish and
Kristmanson, 1997; Harsh and Luckenbach, 1999; Newell, 2004). Also,
changes in chl a concentration often have been used to measure feeding
rates in the field for bivalve molluscs (e.g., Dame and Libes, 1993;
Nelson et al., 2004; Grizzle et al., 2006, 2008). Turbidity was measured
because it is directly related to water clarity, which is a major en-
vironmental factor affecting seagrasses (Ralph et al., 2007; Wall et al.,
2008, 2011). Thus, changes in chl a concentration and turbidity were
used as measures of whole-reef filtration.

A major assumption upon which our interpretations of the data are
based is that any changes in water parameters over the duration of each
measurement period did not substantially affect the spatial dimensions
of the feeding plume. This is because each map shown in the figures is
interpreted as “snapshot” in time representing the spatial effects of
oyster reef filtration. Thus, time and associated tidal flows are poten-
tially confounding factors in our interpretation. However, some of our
previous measurements of whole-reef filtration in other areas indicate
that this assumption is probably valid. For example, inspection of the
plotted upstream-downstream measurement periods in Grizzle et al.
(2006, 2008) indicates stable filtration rates for nearly all of the data-
sets showing seston depletion, and exceeding 70min of sampling in
some cases. Although data plots are not shown, some of the seston re-
moval data measurement periods reported in Milbrandt et al. (see
Table 4, 2015) ranging from 22 to 100min had relatively stable up-
stream and downstream values. Additionally, Grant et al. (2008) per-
formed sampling over ∼30min time intervals to provide what they
considered a single sampling interval over much larger spatial scales
than our study reef. In summary, the datasets in these previous studies

suggest that similar whole-reef feeding rates likely occur for time per-
iods within the measurement durations of our data. Therefore, although
we think it can be validly concluded that our seston depletion data
(Figs. 2–4) indicate the spatial extent of whole-reef filtration effects for
the duration of each measurement period, we also recognize that they
are site-specific for environmental and other characteristics of our study
reef. The spatial dimensions of subtidal or intertidal whole-reef filtra-
tion in other areas may be very different than those measured over our
study reef, and should be expected to be strongly influenced by reef
vertical heights, rugosity, flows, and water depth relative to densities of
filter feeders on the reef (Lenihan et al., 1996; Wildish and
Kristmanson, 1997; Genovese and Witman, 1999; Lenihan, 1999;
Grizzle et al., 2008; Jones et al., 2011).

Another concern relative to our interpretations of the data is the
overall directional variability in water flow observed among the data-
sets. Flow direction and speed were estimated in 2010 based on ob-
servations of floating objects, and water movement appeared to be re-
latively stable over both measurement periods, with overall flood
direction (eastward) and ebb direction (westward). As expected, the
major areas of minimum chl a concentration (i.e., maximum seston
depletion) were immediately over the reef and downstream for both
flood and ebb tide datasets (Fig. 2). During 2013, however, flow di-
rection and speed (all measured speeds< 4 cm/s) were surprisingly
variable. Nonetheless, minimum chl a concentrations and turbidity le-
vels were as in 2010 immediately over the reef or westward, which was
downstream, and the observed variations were well correlated with
tidal flow directional components in relation to the submerged oyster
reef. Our previous studies on intertidal oyster reefs in other areas in-
dicated average flow speeds ranging from 3.5 to 14.5 cm/sec (Grizzle
et al., 2006, 2008). Cressman et al. (2003) reported flow speeds of

Fig. 3. Chl a and turbidity measurements made in 2013. A) and B) flood tide. C) and D) ebb tide. Arrows show predominant current flow direction and wind
direction/speed. Note similar patterns of decreased chl a and turbidity over and adjacent to reef as in 2010 (Fig. 2). “Flood” and “ebb” designations refer to predicted
tidal phases, which agreed with observations.
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6–22 cm/s over their study reefs in North Carolina. Thus, flow speeds
over our study reef were relatively slow. However, the range of percent
seston removal (up to 68%) compared well with our previous studies
(Grizzle et al., 2006: up to 62%; Grizzle et al., 2008: up to 31%).
Cressman et al. (2003) measured chl a removal of 10–25% over their
study reefs.

Seston removal by an oyster reef is the result of feeding activities of
all filter feeders present as well as the physical effects of flow variations
across the reef (Dame et al., 1992; Porter et al., 2004a; b). Oysters ty-
pically dominate in most areas, but other filter-feeding taxa can be
present in substantial numbers (Luckenbach et al., 2005; Lipcius and
Burke, 2006; Rodney and Paynter, 2006; Gregalis et al., 2008; Tolley
et al., 2005, 2006; Hadley et al., 2010; Kellogg et al., 2013). None-
theless, most prior research on the ecological effects of oyster filtration
has paid little attention to the fact that oyster reefs typically consist of
several species of suspension feeders. For example, in our previous

studies on whole-reef filtration (Grizzle et al., 2006, 2008) we focused
on comparing the field measured rates with published laboratory-de-
rived rates because of the common practice of extrapolating individual
oyster feeding to whole ecosystem processes, as discussed above. In
contrast, Gedan et al. (2014) measured filtration rates of the hooked
mussel (Ischadium recurvum), which typically occurs on oyster reefs in
the Chesapeake Bay and Gulf of Mexico (in very high numbers), and
determined it has the potential to increase whole-reef filtration rates 2-
fold over filtration by oysters alone. They suggested that future mea-
surements “… would be most informative if measured in field or field-
simulated conditions to avoid some of the assumptions of our modeling
approach.” Similarly, Byers et al. (2014) conducted mesocosm experi-
ments to quantify the relative effects of oysters, hard clams (Mercenaria
mercenaria) and green porcelain crabs (Petrolisthes armatus) on water
filtration. Others have also discussed the need for moving beyond la-
boratory based oyster-only feeding rates to more ecologically realistic
field studies of how oyster reefs affect ecosystem processes (Powell
et al., 1992; Dame and Libes, 1993; Newell and Langdon, 1996; Harsh
and Luckenbach, 1999; Cranford, 2001; Porter et al., 2004b; Grizzle
et al., 2008). Oysters were the numerical dominant on our study reef,
and they occurred at densities typical of intertidal reefs in the region
(Volety et al., 2014). However, our maps provide empirical data on the
local (i.e., meter scale) spatial extent of whole-reef seston depletion
potentially representing the combined filtration of at least eight dif-
ferent taxa, as was the case on the oyster reefs studied by Milbrandt
et al. (2015).

Our seston mapping data also provide information on the spatial
extent of the effects of the study reef on adjacent seagrasses (Fig. 1).
The 2010, 2013 datasets showed chl a depletion and decreased tur-
bidity levels extending ∼10–20m downstream of the reef (Figs. 2–4).
The adjacent seagrass bed consisted of mixed populations of Halodule

Fig. 4. Data from 15 November 2013 flood tide (top) and ebb tide (bottom) measurements shown in Fig. 3A and C divided into four quadrants around midpoint of the
study reef, and averaged at ∼3-m intervals proceeding away from the reef margin (see text for details). Lower case letters in bar charts indicate significance level
(p < 0.05) groupings of means.

Table 1
Density of oysters and other major filter-feeding taxa on the Tarpon Bay study
reef.

Year 2010 Density (#/m2) Size (mm)

Mean Std Err Mean Min - Max

Oyster 551.7 65.0 39.6 9–81
Mussel 65.0 30.6 10.2 7–33
Crepidula 43.3 12.3 11.6 4–22

Year 2013

Oyster 1366.9 192.9 32.8 5–82
Mussel 52.0 12.5 (n/a) (n/a)
Crepidula 141.7 66.7 (n/a) (n/a)

R.E. Grizzle et al. Estuarine, Coastal and Shelf Science 212 (2018) 265–272

270



wrightii and Thalassia testudinum as well as the seaweeds Acanthophora
spicifera, Gracilaria tikvahae, Agardhiella subulata, Rosenvingea intricata
and Hypnea spinella. Although we cannot quantitatively infer the full
effects of our documented oyster reef filtration on adjacent habitats, our
data indicate the potential spatial extent of reef filtration. Newell and
Koch (2004) used a combination of laboratory mesocosms and field
studies to develop and parameterize a simple mathematical model that
related a range of oyster (and hard clam) abundances to reductions in
turbidity and the potential effects on seagrasses. Their mesocosm ex-
periments clearly showed the positive relationship between bivalve
biomass and light penetration resulting from reductions in turbidity due
to bivalve filtration. They suggested that coordination of oyster and
seagrass restoration projects could facilitate seagrass recovery under
some conditions. Wall et al. (2008, 2011) conducted mesocosm ex-
periments to quantify the inter-relationships among nutrient loadings,
several species of bivalves including oysters, and eelgrass; they de-
monstrated the ability of oysters to enhance growth of eelgrass via in-
creased light penetration due to their filtration capabilities. Wall et al.
(2011) suggested that eelgrass re-planting efforts might focus on areas
adjacent to dense bivalve populations. Our seston depletion mapping
data indicate that at least for the hydrodynamical and other environ-
mental conditions in our study area, such coordinated efforts should be
coupled at spatial scales of only several meters.
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