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Introduction 
Seagrass species are ecosystem engineers, which are species that significantly modify their 
abiotic environment (van der Heide et al. 2012). Zostera spp. trap sediment. The leaves of the 
plants slow down current speed, which allows the sediment to settle. By trapping the sediment, 
Zostera spp. increase the stability of the sediment, which favors the growth of Zostera spp. (van 
der Heide et al. 2011; Bos et al. 2007). This change in abiotic conditions does not only favor the 
ecosystem engineer itself, but also many associated species. Seagrass species have been 
shown to support fish and invertebrate communities by providing important juvenile habitats and 
nursing areas (Polte & Asmus 2006). Next to facilitating fish and invertebrate communities, 
seagrass beds also support complex food web structures (Coll et al. 2011). By accumulating 
organic matter they increase food recourses for benthic organisms (Polte & Asmus 2006). 
Seagrasses thus play an important role in ecosystem functioning. 
 In the 1930s, wasting disease caused a strong decline in seagrass populations all over 
the globe. The recovery from this decline was slow and in some places seagrass populations did 
not recover at all (Ganter 2000; Polte & Asmus 2006). In the Dutch part of the Wadden Sea, 
wasting disease coincided with the construction of the Afsluitdijk, which separated the Zuiderzee 
from the Dutch Wadden Sea. The construction of this dike had a large effect on the current 
dynamics of the Dutch Wadden Sea and consequently light conditions decreased. Light 
availability is determined by wave action and suspended sediment load. The construction of the 
Afsluitdijk changed hydrodynamic conditions over large areas and increased suspended 
sediment concentration and thus reducing light availability (Eriksson et al. 2010). Fishery 
activities and eutrophication changed conditions even further. The combination of these changes 
had such an impact on the overall condition of the Dutch Wadden Sea, that in combination with 
the wasting disease it almost wiped out the whole subtidal seagrass population (Eriksson et al. 
2010). The former most common seagrass species in the Dutch Wadden Sea, Zostera marina, 
did not recover so far. The remaining seagrass beds consist mainly of Zostera noltii and are 
restricted to small patches in the intertidal zone (Polte & Asmus 2006).  
 Zostera spp. are the main food source for all subspecies of brent geese (Ganter 2000). 
Following the decline of seagrass populations worldwide, due to the wasting disease, brent 
geese populations also declined. With a global recovery of seagrass populations and the switch 
to alternative habitats, the global brent geese population started to increase again. The Dutch 
Wadden Sea is an important wintering and staging area for the dark-bellied brent goose, which 
breeds in the Siberian tundra and winters in western Europe. Because Zostera spp. did not 
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recover in the Dutch Wadden Sea after the decline in the 1930s (Bos et al. 2007), food 
resources for the dark-bellied brent goose in the intertidal areas are limited. This forced the 
population to switch to alternative habitats, using salt marshes and agricultural fields as feeding 
areas instead (Ganter 2000). In the 1990s the population stopped increasing and the last years 
the population seems to decline. This decline coincides with the increase of other geese 
populations, which suggests competition for space. It has been hypothesized that due to this 
competition the brent goose (which is the smallest goose species in The Netherlands) is driven 
back to the intertidal zone. The current lack of food sources in the intertidal zone causes the 
recovery of Zostera spp. to become an important factor in the conservation of the dark-bellied 
brent goose. 
 To better understand the factors influencing Zostera distribution, not only the effect of 
Zostera on brent geese needs to be understood, but also the effect of brent geese grazing on 
Zostera. It has been suggested that grazing by geese and other waterfowls has a large effect on 
the spatial structure of Z. noltii beds (Eklöf et al. 2011). In the case of Uithuizerwad, a part of the 
Dutch Wadden Sea which still contains Z. noltii, Z. noltii beds consist of hummocks (humps 
exposed during low tide) dominated by seagrass and hollows (low tide waterlogged depressions) 
dominated by lugworms (Eklöf et al. 2011). Brent geese seem to spend more time in the hollows 
than on the hummocks. This is likely to be because seagrass in the hollows is easier accessible 
and contains less sediment (Eklöf et al. 2011). This selective feeding behavior could lead to a 
constant pattern of hummocks and hollows, with hummocks that are constantly covered with 
seagrass and hollows that only contain seagrass during summer( fig. 1) (van der Heide et al. 
2012). However geese can have another effect on Z. noltii. Z. noltii is an ecosystem engineer 
that traps sediment, which stabilizes the sediment and enhances growth. It is hypothesized 
however that Z. noltii can also trap too much sediment, which results in suffocation of Z. noltii. 
This can result in bare tops with no seagrass on the larger hummocks (Fokkema 2012). The 
grubbing by the geese seems to create small hollows on the top of the hummock (Fokkema 
2012). These hollows can be recolonized by Z. noltii in the next growing season (Eklöf et al. 
2011 )(fig. 2). 
 

  
 
 
 
 
 The goal of this research is to answer two types of questions, how does Z. noltii affect 
the geese and how is Z. noltii affected by the geese. The first question (1) What determines the 
spatial distribution of brent geese on a small (hummocks and hollows) and large scale (tide, time 
of day and time of year). The second question relates to the spatial structure of the Z. noltii beds 
and can be divided into two sub questions: 2) do brent geese maintain a mosaic of hummocks 
and hollows in Z. noltii beds and 3) do brent geese remove surplus sediment from the top of the 
hummocks? Based on these questions four hypothesis can be formulated.  
 
With regard to the spatial distribution of the brent geese: 
Hypothesis 1: Brent geese spent more time in the hollows than on the hummocks 
Hypothesis 2: Tide, time of day and time of year are important predictors of the large scale 
distribution of brent geese. 
 

Fig. 1: Hummocks and Hollows before and after 

geese grazing. A green line represents Z. noltii 

cover, A black line bare sediment. 

Fig. 2: Over-engineering by Z. noltii is 

compensated by sediment removal by brent 

geese. 



With regard to the spatial structure of the Z. noltii beds: 
Hypothesis 3: Brent geese maintain a mosaic of hummock and hollows in Z. noltii beds. 
Hypothesis 4: Brent geese will remove sediment from the top of the hummocks. 
 

Methods 
To test these hypotheses, two sets of methods will be setup. The first one will consist of 
observations on brent geese spatial distribution. The second one will consist of an experiment 
on the spatial structure of the Z. noltii beds. 
 
Brent geese spatial distribution 
Observations will be taken one or two times a week during 
geese presence (Okt 2012- Dec 2012), in which the geese 
will be monitored for 6.5 hours (half a tidal cycle). During 
these observations the research area will be divided into 17 
sectors (fig. 3). The sectors 1 to 4 are approximately 250x 
250 meter. Sector 5 is approximately 500x500 meter. Each 
15 minutes the number of geese in each sector will be noted. 
For the small scale distribution the group composition and 
the percentage of geese on hummocks, in hollows or in the 
water will be recorded. For the large scale distribution also 
the date, time of day (hours before sunset) and T (minutes 
before/after low water) will be noted. 
 
Spatial structure experiment 
To test the spatial structure hypothesis 21 plots of 3x3 meter 
will be placed in a seagrass bed and will be marked with pvc 
tubes. These plots will remain there for at least 1.5 years (June 
2012 - December 2013). This paper will focus on the 
measurements taken from September 2012 – January 2013, 
one goose grazing season. Seven of these plots will be fenced 
with ropes to keep the birds out (treatment E). Another seven 
will be fenced on two sides to control for the changes in current 
and sediment dynamics (treatment H). Birds will be able to 
enter these plots. The last seven plots will serve as a full control 
and will therefore not be fenced (treatment C). Birds can enter 
these plots and current and sediment dynamics will not be 
affected (Fig. 4). The fences will be placed just before the 
geese arrive and will be removed when the geese have left. 
The plots will be placed using a randomized block design, 
placing three treatments  together to exclude variability in 
underlying abiotic conditions. Each plot consists of at least one 
hummock and hollow. 

To ensure the plots stay in good condition, the plots will  
be checked from time to time. During these checks, the  
fence lines will be  cleared of debris/rubbish and will be kept 
tense. The full exclosures will also be checked for geese 
presence (droppings/foraging signs), to ensure the 
effectiveness of the ropes in excluding brent geese. 

Each of these 21 plots will be divided into 16 grid cells. 
These cells provide us with a raster of 25 points (fig. 5). The 
height of these points will be measured so that the spatial 
structure can be analyzed. These height measurements will be 
done before (early October) and after (January) geese 
presence, so that the effect of the geese on the spatial structure 
can be studied. The height measurements will be done with a 

 

Fig. 4: Experimental set-

up exclosures 

 Fig. 3: Observation sectors 

research area. 

 
Fig. 5: Raster containing the 

25 height measurement 

points. NE stands for the 

North-East corner. 



trimble laser and will be calibrated with a reference pole of fixed 
height. 

 
Statistical methods 
 
Brent geese spatial distribution 
Hypotheses will be tested using statistical modeling in the R environment. To test whether the 
small scale distribution of brent geese is determined by the spatial distribution of hummocks and 
hollows a one-way ANOVA will be used to address the difference between the percentage of 
geese on the hummock, hollows and high water and the difference over time in the percentage 
of geese on the hummocks, hollows and high water for the months October, November and 
December. If significant (P<0.05) the ANOVA will be followed by a Tukey’s test.  
To test how the large scale distribution of brent geese is affected, the effect of the time of the 
year (months), time of day (sunsetgroup (table 1)) and tidal cycle (Tgroups (table 2)) on the total 
number of geese will be assessed using a linear model and the overall data will be visually 
(QQplot) checked for the assumption of normality. Data were log transformed to correct for non-
normality. 
 
Hours before sunset -2 - 0 0 - 2 2 - 4 4 - 6 6 - 8 8 - 10 10 - 12 
Sunsetgroup -1 1 2 3 4 5 6 
 
 
T -390 - -196 -196 - -1 0 1 - 196 196 – 390 
Tgroups -2 -1 0 1 2 
 
 
Spatial structure experiment 
The height data from the measurements before and after geese presence will be used to create 
kriging plots (kriging BEFORE and kriging AFTER), using the surf.gls package in R. The 
differences in height between the measurements before geese presence and after geese 
presence will be calculated. The differences will be used to make additional kriging plots (kriging 
DIFFERENCE). Kriging ERROR plots will also be created, which will show the standard 
deviation (SD) of the kriging DIFFERENCE plots. These ERROR plots will used to determine if 
the difference in height is significant (difference >2SD (Mason et al. 1997)). By combining the 
kriging ERROR plots and the kriging DIFFERENCE plots, kriging plots will be made which show 
which parts chance significantly in height (kriging SIG CHANGE).  Al these kriging plots will be 
used to assign each grid cell with a state code (Hummock, Hollow or Transition) and a 
sedimentation level (-1, -0.5, 0, 0.5, 1). The state of each grid cell will be determined by 
analyzing the kriging BEFORE plots. The sedimentation level will be determined by analyzing 
the kriging SIG CHANGE plots. If the largest part of a grid cell (75%-100%) is significantly 
changed it will be awarded a -1 for a negative change and a 1 for a positive change. If only a 
part of a grid cell (25%-75%) is significantly changed it wil awarded a -0.5 for a negative change 
and a 0.5 for a positive change. If a grid cell showed no or very little (0%-25%) significant 
change it was awarded a 0. 
 To test if there is a significant difference in sedimentation level between the different 
states and treatments one-way ANOVA’s will be done and if significant (P<0.05) will be followed 
by a Tukey’s test. 
 

Results 
Brent geese spatial distribution 
 
Small scale 
The observation data shows that the geese spend more time in the hollows than on the 
hummocks.  The  geese  spend  an  average  of  49.6%  (±26.4)  of  their  time  in  the   hollows,  

Table 1: Conversion table for hours before sunset too sunsetgroup. 

Table 2: Conversion table for T (minutes before/after low tide) too Tgroups. 



compared to 25.6% (±21.8) on the hummocks 
and 24.8% (±32.6) in the water (fig. 6). The 
percentage of geese in the hollows differs 
significantly from both the percentage of 
geese on hummocks and in the water (Tukey 
test, P<0.001). The percentage of geese on 
the hummocks and in the water shows no 
significant difference.  
 To see whether the small-scale 
distribution of geese changed over time, the 
percentage of geese were investigated per 
month for hollows, hummocks and water 
(fig7a-d). The average percentage of geese in 
the hollows changed over time (fig. 7a). The 
percentage of geese in December (36.6% 
±27.1) is significantly lower than that of 
October (57.0% ±23.9)(Tukey test, P<0.001) 
and November(52.5% ±24.7)(Tukey test, 
P<0.01). There is no significant change over 
time in the percentage of geese on the 
hummocks  and  in  the  water  (fig. 7b  and c).  
However fig. 7b and c shows a trend that the percentage of geese on the hummocks and water 
increases in December. Because the data is paired the percentages of geese in the hummocks 
and water could be added to each other. So instead of looking at hollows vs. hummock vs. 
water, we now look at hollows vs. hummock and water combined (fig. 7d). It shows that the 
average percentage of geese in December, 63.4% (±26.9), is larger than the percentage of 
geese in October and November, 43% (±23.9) and 47.5% (±24.7). This time the higher 
percentage in December is significant different from October (Tukey test, P<0.001) and 
November (Tukey test, P<0.01). October and November do not differ significantly. 
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 Fig. 6: The percentage of geese 

present on the hollows, hummocks 

and water from Okt-Dec (mean ± 

SE). 



   

 

 
 
Large scale 
To see which factors influence the total number of geese present in the research area 
(approximately 500x1000 meter) at any given time point, a linear model was made including the 
factors sunsetgroup (time of day(table 1)), month and Tgroups (tidal cycle(table 2)). The model 
showed that all single factors, their quadratic terms and all the interactions are important factors 
in explaining the total number of geese: 
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This formula has a R-squared of 0.25,  25% of the variation in the total number of geese could 
thus be explained by these factors.  Fig 8a-c shows the response of the total number of geese 
for the three factors. The total number of geese is the highest when the tide is low (Tgroups = 0) 
and lowers of when the water gets higher. The response is not linear and a quadratic term could 
explain the pattern better. The quadratic term transforms the non linear data to linear data. 
When looking at the time of day (sunsetgroup), it can be seen that the number of geese is 
highest 4-6 hours before sunset, thus during the middle of the day. In the morning and in the 
evening the numbers are lower. Again the response is not linear and a quadratic term is needed 
to make the data linear and be able to better explain the patterns. It can also be seen that in 
October (10) the number of geese is slightly higher than in November (11) and December (12). 
Fig 9a-b shows the interaction plots of the three factors. It can be seen that the total number of 
geese, response differently to Tgroups and sunsetgroup depending on which month it is. 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 7a-d: The change in percentage of geese present (mean ± SE) over the 

months October, November and December. The different figures show the change 

over time in the percentage of geese A in the hollows. B on hummocks. C in the 

water. D in the hummocks and water combined. 
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Fig. 8a-c: The change in the total number of geese present in response to A Tgroups B sunsetgroup C Month 
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Spatial structure experiment 
Figure 10 a and b show the sedimentation levels for the different states and treatments. Fig. 10a 
shows the difference between the treatments for each of the states. Fig. 10b shows the 
difference between the states for each of the treatments. The figures show that Treatment E 
differs from treatments C and H. The hollows show less sedimentation in E, 0.44(±0.38), than in 
C,0.77(±0.35), and H 0.71(±0.28).  This difference is significant (Tukey test, P<0.01). The 
hummocks show an opposite treatment effect, having an significantly higher sedimentation level 
in treatment E, 0.3(±0.4) than in C, 0(±0.44), and H, 0.03(±0.25) (Tukey test, P<0.01). Therefore 
the treatments differ in their sedimentation patterns. Treatment C and H show more 
sedimentation in the hollows and less on the hummock, resulting in a loss of spatial mosaic of 
hummocks and hollows. Treatment E shows no difference in sedimentation level and thus 
maintains the spatial mosaic of hummocks and hollows. The same sedimentation patterns at C 
and H also mean that the exclosure itself (ropes and poles) has no effect on the sedimentation 
and the effect of treatment E is solely the effect of excluding geese. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Discussion 
In this paper we tried to understand the interaction between brent geese and Z. noltii, by 
answering two type of questions, how does Z. noltii affect the geese and how is Z. noltii affected 
by the geese. By looking from two perspectives, the geese and the seagrass, we get a more 
complete picture of the interactions between the two. 
Looking from the geese perspective, the observation data shows that at a small scale the 
distribution of brent geese is indeed determined by the spatial structure of the mudflat. The 
geese spend more time in the hollows than in the hummocks, 49.6% vs. 25.6%. The reason for 
this remains speculative. However, when present in the hollows, the brent geese seem to forage 
more than when present on the hummocks (pers. obs.). This corresponds to the observations 
made by Eklöf et al. (2011). They stated that this selective feeding behavior is likely due to the 
fact that seagrass in the hollows is easier accessible and contains less sediment, due to the 
small amount of water that is still present in the hollows. However they did not test if did was 
indeed the case. This difference in accessibility and quality of the seagrass between the 

 

Fig. 8a-b: The change in the total number of geese present in response to A Tgroups B sunsetgroup. The collars 

represent the three months: Red = October, Green = November and Blue is December. 
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Fig. 10a-b: The amount of significant change. A shows the amount of significant change per state 

per treatment. B shows the amount of significant change per treatment per state. 



hummocks and hollows could be the reason geese spend more time in the hollows than on the 
hummocks. This could be tested by comparing the foraging time of the geese in the hollows and 
on the hummocks. If the time spend foraging is indeed greater in the hollows than on the 
hummocks, selective foraging could explain the difference in time spend on the hummocks and 
hollows. 
The observation data also show that in the month December the geese spend less time in the 
hollows than in October and November and spend more time on the hummocks and in the 
water. More time was still spent in the hollows than on the hummocks, but the difference is 
smaller than in October and November. Over the months the seagrass coverage decreases 
(Eklöf et al. 2011; pers. obs.). Therefore in December the geese could have depleted most of 
seagrass in the hollows and hence are forced to forage more on the hummocks. It is also shown 
that the seagrass cover in the hollows decreases faster than the seagrass cover on the 
hummocks (Eklöf et al. 2011). This faster decrease in seagrass cover in the hollows is likely, 
because we showed (as also found by Eklöf et al. 2011) that geese presence is higher in 
hollows than on hummocks. Eklöf et al. (2011) also showed that hummocks contain more 
seagrass than the hollows. Meaning that even if the seagrass cover in the hummocks and 
hollows decreases at the same speed, the hollows will run out of seagrass earlier than the 
hummocks. This also forces the geese to spend less time in the hollows. Thus the hollows start 
out with less seagrass cover (Eklöf et al. 2011) and due to higher geese grazing pressure this 
smaller coverage decreases faster. 
We showed that on the large scale the time of the tidal cycle, time of day and time of the year 
are all important factors in explaining the total number of geese present at the research area. 
When the tide is low there are more geese present than at high tide. An explanation for this is 
that the seagrass is more accessible when the tide is low. Brent geese are unable to dive 
(Ganter 200) and the accessibility of Z. noltii is therefore limited to low tide and low water levels 
(Tubbs & Tubbs 1982). By upending they can reach 40cm below the water surface (Clausen 
1994). Thus and high water levels the geese are unable the feed on Z. noltii, resulting in the 
lower number of geese present during high tide.  Month is also an important factor in explaining 
geese numbers. Fig 8c showed that there were more geese in October than in November and 
December. This could be explained by the fact that in October the geese arrive from their 
breeding grounds and start feeding on Zostera, but not all geese winter in the Netherlands some 
continue their journey to England and France where they winter (Ganter 2000). Besides tide and 
time of year, time of day is also an important factor in predicting geese numbers. The highest 
numbers of geese are present during the middle of the day, which suggests they do most of 
their feeding during the day. However according to Tinkler et al. (2009) brent geese show both 
diurnal and nocturnal feeding behavior. A study by Jacobs et al (1981) however, showed that 
brent geese do not feed at night. Jacobs et al. (1981) contributed this non nocturnal feeding 
behavior to the sight-feeding behavior of the geese, which means they use their sight for 
foraging. However contradicting papers have been published concerning brent geese nocturnal 
feeding behavior. Some agree with Tinkler et al. (2009) and state nocturnal feeding does occur 
(Madson 1988; Percival & Evans 1997), others state that nocturnal feeding does not occur 
(O’Brian 1991; Tubbs & Tubbs 1982). The higher number of geese during the middle of the day 
and lower numbers in the morning and evening in our data suggests that the lather is indeed the 
case and the geese mostly forage during daytime. 
From the seagrass perspective the spatial structure experiment shows that excluding the geese 
from the tidal flats leads to changes in the spatial structure. These changes however are not as 
expected. The expectation was that the geese would maintain a mosaic of hummocks and 
hollows and would prevent Z. noltii from suffocating (due to over-engineering), by removing 
excess sediment. Thus excluding them would lead to a loss of the mosaic of hummocks and 
hollows. However, the opposite was observed. When goose grazing was present, less height 
changes (over the period between geese arrival and departure) on the hummocks and more 
height changes in the hollows (Fig 10a) where found, than when geese were excluded. The 
difference in height between the hummocks and hollows in the treatments with geese grazing (C 
and H) becomes smaller over time. In other words, the spatial mosaic of hummocks and hollows 
is disappearing. It was expected that in treatment E the spatial mosaic would disappear, 



because this treatment had no geese presence and therefore could not prevent Z. noltii from 
over-engineering. Thus it seems that the geese are not maintaining a spatial mosaic of 
hummocks and hollows, but in fact cause it to disappear.  
The larger change on the hummocks in treatment E compared to C and H, shows that as 
predicted geese presence leads to less sedimentation on the hummocks. This confirms the 
hypothesis that geese remove excess sediment from hummocks. It was expected however that 
there would not be a treatment effect on the hollows. A possible reason for this result could be 
that the sediment the geese removed from the hummocks, settles in hollows. This could explain 
why the changes between hummock and hollow become smaller in the geese grazed plots. It is 
however hard to prove that this is indeed the case and that the geese remove sediment from 
hummocks and it settles it in the hollows. 
However it is not certain whether the geese cause the mosaic of hummocks and hollows to 
permanently disappear. Although it seems that way, it is possible that in the summer, when the 
seagrass starts to grow again, the hummock-hollow mosaic returns. It is also not certain what 
will happen with the spatial structure when geese are continued to be excluded. Seagrass beds 
can accumulate too much sediment and burry themselves, which is detrimental for their survival. 
(Wilkie 2012; Cabaço 2008). So it is possible that in the summer the seagrass does not grow 
back when geese are excluded, due to high sediment levels. Nacken & Reise (2000) showed 
that excluding geese led to a lower seagrass blade density, showing that brent geese grazing is 
necessary for the persistence of Z. noltii. Jacobs et al. (1981) stated that excluding grazing by 
waterfowl could lead to a rising of the bed above the high-water level and is followed by a 
decline in the seagrass bed. Implicating the importance of grazing in maintaining Z. noltii beds. 
This contradicts with the results of this paper, indicating further investigating in what the effect of 
geese presence is on the spatial mosaic of hummocks and hollows is needed. Including the re-
growth of Z. noltii during summer. By doing this not only the effect of geese on seagrass and on 
the spatial mosaic can be investigated, but also the effect that the changes in the spatial mosaic 
(higher sediment levels) have on the growth of the seagrass. 
These results could have large conservation consequences. Not only for brent geese, but for 
other species as well. If brent geese grazing indeed leads to a loss of the spatial mosaic, brent 
geese conservation could lead to a loss of spatial heterogeneity. Spatial heterogeneity can 
enhance primary production, increase biodiversity and carrying capacity, and stabilize the 
ecosystem (van der Heide et al. 2012) and is thus important for ecosystem functioning (Eriksson 
et al. 2010; Hastings et al. 2007; Pringle et al 2010). The loss of the spatial mosaic could thus 
have a detrimental effect on the ecosystem.  Which implies that brent geese need to be 
excluded to create an healthy ecosystem. Meaning the conservation of the one negatively 
impacts the conservation of the other. This contradicts with the results of van der Heide et al 
(2012). Model simulations showed that interactions between waterfowl grazing and sediment 
accretion by seagrass, maintained a spatial mosaic of hummocks and hollows and are thus 
important for the health and stability of the ecosystem. However our results show a short-term 
loss of spatial heterogeneity, whereas the model by van der Heide et al. (2012) showed a long-
term preservation of the spatial heterogeneity. It is possible the short-term loss in our data is in 
fact a long-term preservation of spatial heterogeneity if the spatial mosaic of hummocks and 
hollows comes back in the summer, during seagrass growth.  
Large scale losses of seagrass beds worldwide during the last century (Orth et al. 2006; Waycott 
et al. 2009) implies the importance of conservation and restoration projects. Considering 
interactions between seagrasses and associated species are shown to be crucial in the 
conservation and restoration of seagrass ecosystems (van der Heide et al. 2012). The 
contradicting results between this paper and other publications means more research is needed 
to fully understand the underlying mechanisms and consequences of grazing on seagrass beds.     
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