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Intertidal community structure differs significantly between
substrates dominated by native eelgrass (Zostera marina L.)
and adjacent to the introduced oyster Crassostrea gigas
(Thunberg) in British Columbia, Canada
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Abstract Eelgrass beds represent important habi-

tats for marine organisms, but are in decline in

many coastal areas around the world. On Cortes

Island, British Columbia, Canada, oysters coexist

regionally with native eelgrass (Zostera marina L.),

but eelgrass is typically absent directly seaward of

oyster beds (the ‘‘below-oyster cobble zone’’). We

compared assemblage structure of nekton (fish and

swimming macroinvertebrates) and epibenthos

(macroinvertebrates and macroalgae) between eel-

grass bed and below-oyster habitats. We sampled

the intertidal zone on Cortes Island at low tide using

two methods: quadrats to enumerate epibenthic

macroinvertebrates and macroalgae, and beach

seines to enumerate fish and swimming macroinver-

tebrates. Using multivariate analysis of similarity

(ANOSIM), we found that the structure of nektonic

and epibenthic assemblages associated with below-

oyster cobble zones were significantly different from

those in eelgrass-beds. Univariate measures showed

that nektonic species richness and abundance were

significantly higher in eelgrass beds than in below-

oyster cobble habitat, whereas epibenthic species

richness and abundance were significantly higher in

below-oyster habitat.

Keywords Seagrass � British Columbia � Epibenthic

invertebrates � Fish � Macroalgae

Introduction

Seagrass beds stabilize sediments, slow ocean cur-

rents, provide marine animals refuge from predation,

and trap planktonic larvae and suspended particulate

matter (Jones et al., 1994; Coleman & Williams,

2002). The relatively high diversity and abundance of

fish and invertebrates associated with eelgrass (Zo-

steraceae: Zostera spp.) beds are frequently attributed

to these characteristics (Marsh, 1973; Heck & Orth,

1980; Lubbers et al., 1990; Griffin, 1997). In coastal

British Columbia and the Pacific Northwest of the

United States, eelgrass beds serve as habitat for many
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economically important species such as juvenile

salmon (Oncorhynchus spp.) and as spawning

grounds for Pacific herring (Clupea harengus L.)

(Reise et al., 1989; Griffin 1997; Murphy et al., 2000;

Sheridan & Minello, 2003; Wyllie-Echeverria et al.,

2003). The suspended particulate matter and plank-

tonic organisms trapped by eelgrass blades nourish

many suspension-feeding invertebrates, and promote

the development of distinct eelgrass-associated epi-

benthic and epifaunal assemblages (Marsh, 1973;

Lubbers et al., 1990; Griffin, 1997; Ruesink et al.,

2005). In turn, these complex invertebrate assem-

blages provide prey for crabs and fish (Marsh, 1973;

Trianni, 1996). A diverse infaunal assemblage is

protected against large epibenthic predators by eel-

grass root and rhizome structure (Summerson &

Peterson, 1984; Reise, 1985).

In coastal British Columbia and the American

Pacific Northwest, beds of eelgrass (Z. marina L.) co-

occur at a larger scale with the Pacific oyster

Crassostrea gigas (Thunberg). C. gigas was intro-

duced to North America from Japan in the early 20th

century for aquaculture, and has since become a

prominent feature of the intertidal zone in many areas

(Quayle, 1964). C. gigas beds on the west coast of

North America occur as either beach-cultivated sites,

in which oysters are grown directly on the substrate

in the intertidal zone (BCSGA, 2003), or as feral

oyster beds, which have resulted from the sporadic

spawning of cultured oysters (Quayle, 1964; Dumb-

auld et al., 2001). Oyster culture also occurs off-

bottom on rafts or stakes (BCSGA, 2003).

Oysters and eelgrass are both found in sheltered

coastal areas of relatively low wave energy. Oysters

are typically found in the mid-to-high intertidal zone,

while eelgrass is constrained to the low intertidal to

shallow subtidal zones. While eelgrass can be found

in close proximity to oyster beds on Cortes Island, it

is typically absent directly seaward from these beds

(pers. obs.). Long-term Cortes Island residents report

that existing small eelgrass beds formed a continuous

band along much of the Cortes coastline as recently

as 15 years ago.

Significant eelgrass losses have been noted in

coastal British Columbia and the American Pacific

Northwest (Griffin, 1997; reviewed in Wyllie-Ech-

everria et al., 2003). Dredging and filling for

harbour construction, shading by docks, sedimenta-

tion due to logging, introduction of toxic chemicals

in runoff, increased nutrient input from septic

systems, bioturbation by burrowing invertebrates

and grazing pressure from Canada geese (Branta

canadensis L.) have been cited as factors contrib-

uting to eelgrass loss in these areas (Wyllie-

Echeverria et al., 2003). While some of these

factors exist on Cortes Island, none of them

adequately explains the pattern of eelgrass absence

seaward of oyster beds when eelgrass is present in

adjacent areas not seaward of oyster beds. Everett

et al. (1995) found a negative effect of cultured

oysters on eelgrass cover and shoot density in

Oregon, but the mechanisms behind this effect were

unknown. Oysters may contribute to the apparent

exclusion of eelgrass through amplification of sul-

phide in the sediment, as the addition of organic

matter to the sediment through production of faeces

and pseudofaeces creates conditions that favour

growth of sulphide-producing bacteria (Ingold &

Havill, 1984; Castel et al., 1989; deZwaan &

Babarro, 2001). High sulphide levels are associated

with reduced photosynthesis and growth in eelgrass

(Goodman et al., 1995; Holmer & Bondgaard,

2001).

If oyster beds are linked to a reduction in eelgrass

cover, expansion of feral and farmed oyster beds

could result in a reduction both in eelgrass beds and

in their associated ecological functions. The first step

in understanding potential impacts of such a shift is to

quantify differences in community structure between

eelgrass beds and below-oyster areas. The objective

of this study was to assess the extent to which

assemblages of fish, swimming macroinvertebrates,

epibenthic macroinvertebrates and macroalgae differ

between eelgrass beds and below-oyster cobble

habitats. If a causal link between oyster presence

and eelgrass loss exists, results of this study can be

used to assess potential impacts on intertidal com-

munity structure of replacing eelgrass with below-

oyster cobble zones.

Methods

Study sites

All study sites were located on the southwest coast

of Cortes Island, British Columbia, Canada
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(50�40 N, 124�560 W) (Fig. 1). The intertidal zone

directly seaward from oyster beds (the ‘‘below-

oyster cobble zone’’) at the study sites was charac-

terized by large cobble, and often dominated by

macroalgae such as Ulva sp. and Sargassum muti-

cum (Yendo). Below-oyster sites were located

directly seaward of feral or cultured oyster beds

and were at the same tidal height as adjacent

eelgrass beds (Fig. 2). The substratum of eelgrass-

bed sites was characterized by a layer of mud or

sand covering a layer of medium to large cobble.

The substratum found in the below-oyster zone was

characterized by medium to large cobble similar to

the cobble found under the mud/sand layer at

eelgrass-bed sites; a layer of finer sandy sediment

was found under this cobble layer.

Epibenthic macroinvertebrates and macroalgae

Surveys were conducted at low tide at five eelgrass

beds and four adjacent below-oyster sites to enumer-

ate epibenthic macroinvertebrates and macroalgae

(Fig. 1). At each site, we laid two 15 m transects

perpendicular to the shoreline beginning at the low-

tide line and extending through the intertidal zone on

to shore. Five 0.5 m · 0.5 m quadrats were placed at

random along each transect. Epibenthic macrofauna

within the quadrats were identified to species except

for limpets (to family), and shore crabs and hermit

crabs (to genus). Barnacles, limpets and littorine

snails were very abundant, particularly in below

oyster-transects. We categorized these taxa as rare

(0–20 individuals; exact number reported), common

Fig. 1 Map of Cortes

Island with detail of study

sites. Unfilled circles

indicate eelgrass bed (EEL)

sites; filled circles indicate

below-oyster (BO) sites.

Sites BO-1 and 3 were

below feral oyster beds,

while sites BO-2 and 4 were

located below cultured

oyster beds. Sampling sites

EEL-1, 2, 3 and 4, and

BO-1 were located in

Manson’s Landing

Provincial Park, and BO-2

was immediately south of

the park; sites EEL-5 and

BO-3 and 4 were located

directly north of Smelt Bay

Provincial Park
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(21–100 individuals), abundant (101–300 individu-

als) or very abundant (300–1,000 individuals). The

exact number of individuals was recorded for all

other taxa. Macroalgae were identified to species, and

abundance was recorded as estimated percent cover

for each species. Abundance of eelgrass was also

recorded as percent cover. Eelgrass blades were

visually inspected for macroscopic fauna, and each

eelgrass blade within a quadrat was lifted to count

any epibenthic fauna under blades.

Fish and swimming macroinvertebrates

We sampled fish and swimming macroinvertebrates

using a 12 m · 2 m beach seine with 1-cm mesh at

eelgrass beds (N = 3 sites) and in below-oyster cobble

zones (N = 3 sites). Fish and invertebrates were

identified to species and released immediately. Two

seine hauls were made at each site, and all hauls were

made mid-day on an incoming tide for consistency

across sampling events.

Statistical methods

Repeated measures ANOVA was used to compare

benthic macroinvertebrate abundance and macroalgal

percent cover between eelgrass and below-oyster

cobble habitats. Benthic macroinvertebrate abun-

dance data were log-transformed to correct for

unequal variances. Two-sample t-tests were used to

compare fish species richness and abundance, and

swimming macroinvertebrate species richness and

abundance between the two habitats. ANOVA and t-

tests were performed using the software package

SPSS 11.5 (SPSS, 2002). The Bonferroni-Holm

sequential correction for multiple comparisons was

applied to t-test results (Romano & Wolf, 2005).

We analyzed assemblage structure of epibenthic

organisms associated with the below-oyster cobble

zone and eelgrass beds, and fishes and swimming

macroinvertebrates associated with each habitat in

order to identify community-level variation in species

composition and abundance. Multivariate analyses

were performed using the PATN 3.2 multivariate

software package (Belbin, 1993). Eelgrass and oys-

ters were excluded as factors from ordination anal-

yses. Category midpoints were used for epibenthic

organisms for which abundance was estimated (bar-

nacles, limpets and littorines): common = 60, abun-

dant = 200, and very abundant = 500. Bray–Curtis

distances between the quadrats were calculated based

on raw, log-transformed, and presence–absence data,

and semi-strong hybrid multidimensional scaling

(SSH-MDS) with 1,000 random starts was used to

create ordinations. Unlike basic MDS, which applies

linear regression and ordinal regression to all dis-

similarity values below a threshold value, SSH-MDS

uses linear regression for values below a threshold

and ordinal regression for values greater than the

threshold value (Belbin, 1991, 1993). It was chosen

as the appropriate algorithm due to its robustness to

the high number of zeroes in the data matrix (Belbin,

1993). We used the PATN default threshold value of

0.9 for our analyses. We used multivariate analysis of

similarity (ANOSIM) with 1,000 permutations to

determine whether assemblage structure in below-

oyster habitat was significantly different from that in

eelgrass beds.

Fig. 2 Study site layout. (a) Physical relationship of below-

oyster cobble zone to oyster bed and eelgrass bed. (b)

Schematic diagram of below-oyster cobble zone, oyster bed

and eelgrass bed. (c) Below-oyster cobble zone and adjacent

eelgrass bed
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The number of replicate samples for fishes and

swimming macroinvertebrates was inadequate for

ordination, so Bray–Curtis distances among sites

were used to create a dendrogram showing multivar-

iate relationships among sites.

Results

Epibenthic macroinvertebrates and macroalgae

Plant and macroalgal cover in eelgrass bed transects

was significantly higher than in below-oyster tran-

sects (P = 0.037; Table 1). In eelgrass bed transects,

cover was dominated by Z. marina followed by the

green alga Ulva and Japanese eelgrass Z. japonica. In

total, 11 plant and macroalgal species were found in

eelgrass bed transects (Table 2). Below-oyster tran-

sects contained eight macroalgal species and were

dominated by Ulva and the invasive brown alga

Sargassum muticum (Table 2).

Eleven animal taxa were found in eelgrass bed

transects, while a total of 20 were found in below-

oyster transects (Electronic supplementary material—

Appendix 1). Eelgrass bed transects were dominated

by the bamboo worm Spiochaetopterus costarum, the

dove snail Alia carinata, hermit crabs Pagurus spp.

and the bubble snail Haminoea vesicula. Average

animal abundance per below-oyster transect was

significantly higher than that per eelgrass transect

(P < 0.0001), largely due to numerical dominance of

barnacles (Balanus glandula) in below-oyster tran-

sects (Table 3). In addition to barnacles, shore crabs

Hemigrapsus nudus and H. oregonensis, limpets

(Lottidae) and hermit crabs (Pagurus spp.) were

common in below-oyster transects.

Analysis of similarity found that the assemblage of

epibenthic plants and animals associated with the

below-oyster areas was significantly different from

that associated with eelgrass beds regardless of

whether raw, log-transformed or presence–absence

data were used (P < 0.001 for all analyses) (see Fig. 3

for ordination based on raw data). In total, 29 taxa

were found in below-oyster cobble zones compared

to 22 taxa in eelgrass beds (Electronic supplementary

material—Appendix 1).

Fish and swimming macroinvertebrates

Eelgrass and below-oyster seines had few taxa in

common (Electronic supplementary material—

Appendix 1), as illustrated by the dendrogram

(Fig. 4), which confirms that assemblages of fish

and swimming macroinvertebrates differ markedly

between eelgrass and adjacent below-oyster cobble

zones. Eelgrass-bed sites were significantly higher

than below-oyster sites in overall species richness

(P = 0.006), number of fish species (P = 0.002) and

number of macroinvertebrate species (P = 0.02)

(Tables 4 and 5). Abundance of fish was also

significantly higher in eelgrass-bed seines than in

below-oyster seines (P = 0.01). Although the overall

abundance of swimming macroinvertebrates in eel-

grass-bed seines was an order of magnitude higher

Table 1 Epibenthic macroinvertebrate and macroalgae taxon

richness (N = 30 transects in 5 eelgrass beds, 24 transects in 4

below-oyster cobble zone sites)

Habitat Total

taxon

richness

Average taxon

richness per transect

(N = 5 quadrats/

transect)

SE

Eelgrass

Overall 22 7.5 0.45

Plants, macroalgae 11 3.5 0.31

Macroinvertebrates 11 4.0 0.23

Below-oyster

Overall 29 9.1 0.43

Plants, macroalgae 9 3.6 0.28

Macroinvertebrates 20 5.5 0.39

Table 2 Percent cover of plants and epibenthic macroalgae in

eelgrass and below-oyster transects (N = 30 transects in 5

eelgrass beds, 24 transects in 4 below-oyster cobble zone sites;

5 quadrats per transect)

Average percent cover SE

Eelgrass—11 plant species

Plants and macroalgae 68 3.12

Z. marina 50.3 3.19

E. intestinalis 8.1 2.22

Z. japonica 6.1 2.67

Below-oyster—8 plant species

Plants and macroalgae 50.3 7.69

E. intestinalis 33.5 6.97

S. muticum 11.9 4.04
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than in below-oyster sites, our low-sample size and

high variance resulted in the difference being only

marginally statistically significant (P = 0.06)

(Table 6).

Representatives of 11 fish families were found in

eelgrass beds. The most abundant species were the

plainfin midshipman (Porichthys notatus, Batracho-

ididae), shiner perch (Cymatogaster aggregata, Em-

biotocidae) and staghorn sculpin (Leptocottus

armatus, Cottidae). Four fish families were collected

in below-oyster seines; each family was represented

by a single species with the staghorn sculpin being

the most abundant.

The macroinvertebrate assemblage captured by

seine in eelgrass beds consisted mainly of bubble

snails (Haminoea vesicula), a hydrozoan jelly (Ae-

quoria victoria) and kelp crabs (Pugettia producta)

(Fig. 5). Common species in below-oyster seines

included A. victoria and the ctenophore Pleurobra-

chia bachei (Fig. 5).

Discussion

Eelgrass beds and the below-oyster cobble zone on

Cortes Island are distinct in their community struc-

ture, both in terms of epibenthic assemblages of

macroinvertebrates and macroalgae (Fig. 2), and of

fish and swimming macroinvertebrates (Fig. 3). The

epibenthic assemblages in below-oyster cobble zones

displayed higher species richness and animal abun-

dance than those of eelgrass beds, and the two

habitats had few species in common. In contrast, fish

and swimming macroinvertebrates were more abun-

dant and their assemblages more species-rich in

eelgrass than in below-oyster habitat. ANOSIM

confirmed that epibenthic assemblages in eelgrass

and the below-oyster cobble zone are significantly

different; these differences persist even when data are

transformed to reduce or eliminate the impact of high

abundance of taxa such as barnacles, shore crabs and

limpets. This is consistent with other studies that have

found assemblages associated with seagrass beds to

be distinct from those associated with adjacent

Table 3 Most abundant macroinvertebrate taxa in eelgrass

and below-oyster transects (N = 30 transects in 5 eelgrass beds,

24 transects in 4 below-oyster cobble zone sites)

Average number

of individuals

per transect (N = 5

quadrats/transect)

SE

Eelgrass

All macroinvertebrates 57.3 5.39

Bamboo worm

(Spiochaetopterus
costarum)

24.6 3.25

Dove snail (Alia
carinata)

23.7 5.18

Hermit crabs (Pagurus sp.) 4.9 1.06

Bubble snail (Haminoea
vesicula)

1.7 0.77

Below-oyster

All macroinvertebratesa 801.5 80.75

Barnacles (Balanus
glandula)a

730.0 73.99

Shore crabs

(Hemigrapsus sp.)

23.5 6.01

Limpets (Fam.

Lottidae)a
23.1 58.24

Hermit crabs (Pagurus sp.) 9.71 3.32

aAverage based on estimated abundance for barnacles, limpets

and/or littorine snails

Fig. 3 Two-dimensional ordination created using SSH-MDS

(semi-strong hybrid multidimensional scaling) on log-trans-

formed data with 1,000 random starts in PATN software. Z.
marina was excluded as an intrinsic factor for ordination and

mapped onto two-dimensional ordination post-analysis. Filled

circles represent eelgrass bed transects (n = 30); open circles

represent below-oyster transects (n = 24). ANOSIM P < 0.001.

Vectors represent the taxa that were significantly correlated

with the ordination (P < 0.05)
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unvegetated sediments (Orth & vanMontfrans, 1982;

Summerson & Peterson, 1984; Villarreal, 1995; Pihl

et al., 2006). Differences in community structure

could not be attributed to differences in depth, as both

eelgrass and below-oyster cobble zones were at the

same intertidal depth; similarly, major discrepancies

in wave action between the two types of sites were

unlikely because of their proximity and similarity in

depth and slope. Minor differences in wave energy

between eelgrass sites and below-oyster sites were

likely due to the wave-dampening effect of eelgrass

blades.

Many eelgrass-associated macroinvertebrates re-

quire either the soft sediment of an eelgrass bed or

eelgrass blades as substrates. For example, partially

buried suspension feeders (bamboo worms, Spio-

chaetopterus costarum), and gastropods that are

cryptic on eelgrass blades (Haminoea vesicula) or

exposed roots (Alia carinata) were among the most

Table 4 Results of two-sample t-tests on seine data; a-values

corrected using Holm’s sequential correction for experiment-

wise error rate of 0.05

Uncorrected

p
Corrected

a

Fish species richness 0.002* 0.01

Overall species richness 0.006* 0.0125

Fish abundance 0.01* 0.016

Macroinvertebrate species

richness

0.02* 0.025

Macroinvertebrate abundance 0.06 0.05

*Significant at corrected a

Table 5 Fish and swimming macroinvertebrate species rich-

ness (N = 3 seines/habitat)

Total species

richness

Average species

richness per seine

SE

Eelgrass

Overall 36 23.0 2.89

Fish 22 13.0 1.15

Invertebrates 14 10.0 1.73

Below-oyster

Overall 11 6.00 2.52

Fish 5 2.33 1.33

Invertebrates 6 3.67 1.20

Table 6 Most abundant fish and swimming macroinvertebrate

species in seines (N = 3 seines/habitat)

Average number of

individuals per seine

SE

Eelgrass

All animals 663.7 161.38

All fishes—11 families 317.3 81.34

Plainfin midshipman

(Porichthys notatus)

102.5 67.36

Shiner perch

(Cymatogaster
aggregata)

89.0 17.15

Staghorn sculpin

(Leptocottus armatus)

85.0 40.86

All swimming

macroinvertebrates

346.3 155.30

Bubble snails

(Haminoea vesicula)

175.0 140.34

Hydrozoan jelly

(Aequoria victoria)

70.7 44.80

Kelp crab (Pugettia
producta)

31.0 15.31

Below-oyster

All animals 48.0 17.78

All fishes—4 families 11.3 5.24

Staghorn sculpin

(Leptocottus armatus)

8.3 2.73

All swimming

macroinvertebrates

36.7 16.33

Hydrozoan jelly

(Aequoria victoria)

29.5 3.67

Comb jelly

(Pleurobrachia bachei)
14.0 6.56

Fig. 4 Dendrogram of fish and swimming macroinvertebrate

assemblages in eelgrass (EEL) and below-oyster (BO) habitats.

Bray–Curtis association measure was used to determine

multivariate distances between sites. Site numbers correspond

to Fig. 1
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common eelgrass-associated fauna. The most com-

mon below-oyster associated macroinvertebrates

either required a hard surface for attachment (e.g.

barnacles and limpets) or preyed on small attached

fauna (e.g. shore crabs).

Although, to our knowledge, no other studies have

focussed on the below-oyster cobble zone, others

have compared fauna within oyster beds to that on

adjacent mudflats, sandy areas or eelgrass beds

(Simenstad & Fresh, 1995; Villarreal, 1995; Trianni,

1996; Dumbauld et al., 2001). Villarreal (1995) and

Trianni (1996) found higher invertebrate biomass and

species richness in eelgrass beds than in oyster beds

and unvegetated areas; however, both of these studies

included infauna as well as epibenthic species.

Simenstad & Fresh (1995) attribute the higher

diversity of benthic invertebrates and macroalgae on

oyster beds than on sandy areas or mudflats to

increased habitat complexity created by oyster shells.

Dumbauld et al. (2001) suggest that the increased

hard surface area provided by oyster shells for

attachment of macroalgae and associated inverte-

brates facilitates higher abundance of these organisms

as compared to bare mud areas. Although the below-

oyster cobble zone is generally devoid of oyster

shells, bare rocks provide a similar hard surface area

for attachment of barnacles, limpets and encrusting

macroalgae. In contrast, eelgrass blades and the soft,

muddy substratum found in eelgrass beds are unsuit-

able for attachment of these organisms. Cobble

underlying the muddy layer of eelgrass-bed substra-

tum was similar in size and appearance to cobble at

below-oyster sites, suggesting that the top layer of

sand and mud could have eroded from below-oyster

sites following eelgrass loss.

Our observation that eelgrass beds display higher

fish abundance and species richness than below-oyster

cobble sites is supported by other studies comparing

eelgrass bed fauna to that of nearby unvegetated

sediments (Orth et al., 1984; Summerson & Peterson,

1984; Lubbers et al., 1990; Mattila et al., 1999;

Manderson et al., 2000; Murphy et al., 2000; Joseph

et al., 2006; Pihl et al., 2006). Several experimental

studies have found significantly lower predation on fish

in seagrass beds than in unvegetated areas (Rooker

et al., 1998; Manderson et al., 2000; Linehan et al.,

2001). The complex physical structure of an eelgrass

bed provides protection from predation for fish as well

as for swimming and epifaunal macroinvertebrates

(Heck & Orth, 1980; Orth et al., 1984; Summerson &

Peterson, 1984; Lubbers et al., 1990; Sogard & Able,

1991; Connolly, 1994; Rooker et al., 1998; Murphy

et al., 2000; Sheridan & Minello, 2003).

Differences in availability of food for fish and

swimming macroinvertebrates in eelgrass beds as

compared to unvegetated areas may also be a contrib-

uting factor in the higher abundance of swimming

organisms in seines through eelgrass (Marsh, 1973;

Orth & vanMontfrans, 1982; Lubbers et al., 1990;

Connolly, 1994). Slower water currents above eelgrass

beds trap plankton and particulate matter in the water

column, making them available to eelgrass-bed inhab-

itants including juvenile fish and suspension-feeding

epifauna (Summerson & Peterson, 1984; Lubbers

et al., 1990; Jones et al., 1994). Eelgrass leaves provide

substantial surface area for attachment of epiphytic

algae and small grazers, which are important sources of

food for kelp crabs and juvenile fishes (Hines, 1982;

Lubbers et al., 1990).

The results of this study reinforce the importance

of eelgrass conservation in coastal British Columbia.
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Our observations and those of longtime residents of

Cortes Island suggest that the establishment of feral

oysters has resulted in interruption of the previously

contiguous band of Zostera beds by patches of

cobble. We hypothesize that waste products from

oysters result in loss of Zostera seaward of oyster

beds, and that the underlying cobble is revealed due

to subsequent erosion of fine sediments that were

originally trapped by seagrass rhizomes. Further

research is required to determine whether a causal

link exists between oyster bed establishment and

replacement of eelgrass beds by below-oyster habitat.

However, the precautionary principle states that

management decisions should be made to address

potential environmental threats even when full

scientific evidence is lacking (Environment Canada,

2001), and as such, further expansion of ground-

culture oyster farms should be limited to areas well

away from eelgrass beds until more information is

available.
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