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Executive Summary

Across the UK seagrass is declining, with a confirmed loss of 44% of seagrass meadows. In
Torbay, we have six established seagrass meadows. However, these are at risk from
pressures such as anchoring, poor water quality, and trawling.

Wild Planet Trust has been monitoring the seagrass beds in Torbay since 2019, to understand
their health and detect whether they are increasing in extent, or declining.

In 2023, a total of 26 survey dives were conducted with 14 volunteer divers from the 6™ of May
to the 7™ of October. The methods used were seagrass density surveys, circular mapping,
extent mapping, and species identification dives across the six seagrass meadows.

Eight of the 12 sites where seagrass density was measured showed an increase in both patch
occupancy and average density compared to previous years. At least one site per seagrass
bed showed an increase in these two factors, indicating that all seagrass beds within Torbay
are able to increase in extent.

At Fishcombe Cove, patch occupancy and average density increased at four of the five sites
surveyed. The final site showed an increase in patch occupancy but a decline in the average
number of shoots based on the previous survey results.

Of the two sites surveyed at Elberry Cove, one site showed positive recovery of the seagrass
based on the previous survey results, with an increase in both average density and patch
occupancy. The other site surveyed however, showed a decline in both of these factors.

The data from Torre Abbey sands shows there has been an increase in both patch occupancy
and average density at Torre Abbey 2, but there was a decrease in both of these factors at
Torre Abbey 3.

Two of the six sites were surveyed at Beacon Cove. One site showed an increase in both
patch occupancy and average density compared to the previous year’s data. However, the
other site surveyed showed a decline in both of these factors.

Only one of the sites at Hope’s Cove was surveyed in 2023, but this site showed an increase
in both seagrass density and patch occupancy based on the last surveyed conducted at this
site.

The seagrass at both Breakwater Beach and Thatcher’'s Rock was not found in 2023.
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INTRODUCTION

The Save Our Seagrass project is run by Wild Planet Trust. It has been running since 2019,
with the aim of monitoring the seagrass meadows within Torbay as well as engaging with the
public about how seagrass can be protected.

In the UK 44% of seagrass meadows have been confirmed to be lost, with some research
suggesting a decline of up to 92%. Of this loss, 40% has been in the last 40 years (Green et
al., 2021). Therefore, the presence of six established Zostera marina seagrass meadows
(areas with more than 5% cover as defined by OSPAR) within Torbay is highly significant to
conservation. The seagrass meadows in Torbay are also a defining feature of the Torbay
Marine Conservation Zone (MCZ). However, these seagrass beds are still under threat from
a number of factors including physical damage from anchoring and trawling, declines in water
quality causing algal growth to out-compete the seagrass, and infections such as seagrass
wasting disease.

The seagrass in Torbay provides a number of beneficial services, including but not limited to:
reducing impact of waves during storms, which can prevent coastal erosion; providing a
nursery for marine wildlife, including commercial fish species such as plaice; and absorbing
atmospheric carbon. Globally, the carbon sequestration by seagrass is estimated to be worth
$42 billion (Pendleton et al., 2012). The six seagrass beds in Torbay have been valued at
£5.72 million for their carbon sequestration services alone, making them a valuable resource
that needs to be monitored and protected (Vaughan-Johncey, Rogers, and Hamston, 2022).

This report analyses the results from the monitoring surveys in the 2023 dive season (March
— October). The dives took place on all six of the seagrass beds within Torbay. Each seagrass
bed faces different pressures. The paragraphs below outline the threats to each seagrass bed
as well as the characteristics of each site.

Beacon Cove

Beacon Cove is situated east of Torquay Marina, below the previous Wild Planet Trust site
“Living Coasts”. Torquay Marina is the largest Marina in Torbay with 810 berths, making it a
popular place for visiting sailors to moor (TorBay Harbour Authority, 2023). It is home to a
relatively small seagrass meadow at approximately 2.5 hectares (Davies, 2017). Beacon Cove
is a small site that has been dredged historically, before the Marine Conservation Zone was
designated.

Breakwater Beach

The seagrass at Breakwater beach is adjacent to the busy fishing port of Brixham. The
seagrass lies to the west of Brixham Marina seawall. It is the smallest seagrass meadow in
the bay at approximately 0.5 hectares in its extent (Davies, 2017). The seagrass meadow at
Breakwater Beach is vulnerable to the weather due to its positioning. North-easterly storms
have a real effect on this seagrass meadow, the shape can change year on year (Parry et al.,
2018).

Elberry Cove

The seagrass bed at Elberry is further from the shore than the majority of seagrass beds in
the bay, approximately 50m from the shore. The bed extends from Elberry all the way towards
Broadsands beach further north, making it the second largest seagrass meadow in the bay at
approximately 36 hectares (Davies, 2017). Elberry Cove is a secluded bay which can only be
reached via the South West coast path. Despite being only accessible by foot, there is a ski
lane making it a popular bay for water skiers and jet skiers. The popularity of this bay is the



biggest threat to the seagrass, with anchoring and power craft travelling at high speed in the
shallows damaging this fragile ecosystem.

Fishcombe Cove

Fishcombe Cove is just north of Brixham Harbour, and it is home to one of the smallest but
densest seagrass beds in Torbay. The extent of the seagrass is approximately 3 hectares
based on Wild Planet Trust data. It is one of the most sheltered bays in Torbay making it
popular with boat users. The sheltered nature of the cove alongside the presence of local
facilities such as a café and toilets mean that many users stay within the cove for many hours
or overnight. Due to this popularity, anchoring pressures within the fragile seagrass bed were
high. Smaller vessels also go shallower here than at other beaches in order to reach the beach
and café, meaning engines and propellers are more likely to damage the seagrass (Sargent
et al., 1995). Anchoring within seagrass damages the rhizome mat, reducing the density of
the seagrass. Zostera marina seagrass has a slow recovery time. It is estimated to only
recolonise areas at 16¢cm per year in perfect conditions (Cunha, Duarte, and Krause-Jensen,
2004), therefore depending on the level of physical damage it could take over 10 years for a
patch to recover (Neckles et al., 2005). Due to this slow recovery, physical damage from
anchors can have a drastic impact on the seagrass in Fishcombe Cove. To reduce this
pressure, in 2017, a trial mooring was installed, which was regularly used, although insufficient
to reduce anchoring in the Cove. This mooring was removed when Wild Planet Trust installed
three Advanced Mooring Systems (AMS) in October 2021.

Hope’s Cove

Hope’s Cove is the most northerly seagrass bed in the Torbay area. It is just over 2 hectares
in size (Davies, 2017). Hope’s Cove is a secluded bay that is only accessible by foot on the
South West Coast Path. Despite its relative inaccessibility, it is a favoured spot by anglers,
making anchoring one of the biggest risks to this seagrass meadow.

Torre Abbey Sands

Torre Abbey is home to the largest seagrass bed in Torbay, stretching all the way from
Princess Pier to Paignton Sands. The seagrass meadow covers approximately 73 hectares
(Davies, 2017). It is the only seagrass bed in the Torbay area to be partially exposed at low
tide, meaning it is commonly seen by swimmers and walkers. It is the biggest seagrass bed
in the bay, but as it is right next to busy seaside town of Torquay and is the main beach in the
area, it feels the pressure of recreational use from anchoring and high speeds in shallow water.

METHODS

A total of seven survey days were conducted from the 6" of May to the 7™ of October 2023.
This resulted in a total of 26 dives with 14 volunteer divers. Unfortunately, five dive dates had
to be cancelled as the high winds made the water unsafe.

Four different survey methods were used across the dive surveys in 2023. This is to provide
as much data as possible about the seagrass meadows. The protocol of each survey method
is outlined below.

Seagrass Density Survey

Seagrass density dives were the most common dives conducted throughout the survey
season. A pair of divers swim down a shot line, or mooring line depending on the location. The
shot lines are placed at specific coordinates so that the data is comparable year on year. Each
pair is equipped with a marked distance reel, 0.25m? quadrat, Surface Marker Buoy (SMB)
containing a GPS unit (Garmin eTrex 10), a camera (Canon Powershot s120), and a dive slate
(with in-built ruler). The divers swim out on all four bearings (north, east, south, and west) to



three distances, 1m from the shot line, 3m, and 5m (Figure 1). At each of the set distances,
the quadrat is placed, a photograph is taken, and the following data is collected: number of
shoots, length of the longest leaf (cm), and number of leaves from the shoot growing the
longest leaf. Any species within the quadrat are also recorded and photographed, as well as
the presence of seeds, flowers, and any rhizome damage.

This survey methodology was conducted at Fishcombe Cove, Elberry Cove, Hope’s Cove,
Beacon Cove, and Torre Abbey Sands.

Shot
SMB with GPS Unit

=
e
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Figure 1: Graphic showing the methodology for seagrass density dive surveys.

Circular Mapping

Circular mapping dives allow us to collect data on both the extent of the seagrass meadows
and the density of the seagrass. Many mapping methodologies only follow the outside of the
seagrass, however due to the patchiness of the seagrass within Torbay, it is important we
collect data on the density throughout the meadows. This methodology involves two divers
swimming in expanding circles from a shot line or mooring line depending on the location
(Figure 2). The central shot line is deployed at a specific site so that the data is comparable
year on year. Each pair is equipped with a marked distance reel, SMB containing a GPS unit
(Garmin eTrex 10), a camera (Canon Powershot s120), and a dive slate (with in-built ruler).
The divers take photographs every 5-10 seconds to record the presence or absence of
seagrass. These photographs are then analysed and given a rating from 0-4 based on the
density of seagrass within the photograph. Table 1 shows the criteria for each value given;
Appendix 1 shows visual examples of the density scoring. This methodology allows us to
assess the patchiness within a large area of the seagrass meadow. It is the same method
used by IFCA (Davies, 2017).

This year, this survey method was conducted at Elberry Cove and Torre Abbey.



Figure 2: Graphic showing the methodology for circular mapping surveys.

Table 1: Seagrass density guide.

Category IFCA Description Percentage Cover
0 Bare/no seagrass 0%

1 Sparse 1-25%

2 Patchy 26-50%

3 Medium 51-75%

4 Dense 76-100%

Species ldentification

The species identification dives follow the same protocol as the seagrass density dives with a
dive pair descending a central shot line and taking data on four bearings at distances of 1m,
3m, and 5m from the shot line. However, to reduce task loading of divers, only two types of
data within the quadrat are recorded on this dive method: number of shoots and species
presence. Each species seen within the quadrat is recorded, with the abundance of mobile
species being counted per individual. For sessile organisms, such as seaweed, the presence
or absence is recorded. If the diver is unable to identify the organism under the water, a
photograph is taken, and identification is done at a later date.

This survey methodology was used at Fishcombe Cove.

Extent Mapping

In locations where the outer extent of the seagrass is not known, extent mapping surveys are
conducted. Divers descend along a shot line and swim along a specified bearing. This is
determined based on historical data of seagrass extent (sources: IFCA and Natural England).
Once the seagrass bed is discovered, divers follow the right-hand edge, documenting the
presence. Each pair is equipped with a marked distance reel, SMB containing a GPS unit
(Garmin eTrex 10), a camera (Canon Powershot s120), and a dive slate (with in-built ruler).
As with circular mapping dives, photographs are taken every 5-10 seconds so that seagrass
density can be calculated. These photographs are then analysed and given a rating from 0-4
based on the density of seagrass within the photograph (Table 1).

This methodology was used for Thatcher's Rock, Breakwater Beach, and for finding the most
northerly point of the Elberry seagrass bed.



Data Analysis

The images collected throughout each dive are georeferenced with the accompanying GPS
data using GeoSetter software. This allows us to know the location of each image (with a 3 m
accuracy). The georeferenced photographs are then uploaded to QGIS. All survey data is
uploaded as a CSV file that is then linked to the QGIS file. This allows us to colour coordinate
the survey points according to shoot density, providing a visual representation of the seagrass
density in the area.

Leaf area index (LAI) was calculated after the dives based on the data collected including
density, leaf length, and number of leaves.

LAI = Density * Longest leaf length * Number of leaves per shoot

Patch occupancy is also calculated, in an effort to track regeneration. All statistical analysis
for this report were carried out in R.

RESULTS

Fishcombe Cove
Seagrass Density

Five of the eight standardised sites were surveyed at Fishcombe Cove this year for seagrass
density (12 quadrats surveyed per site). This included the three mooring sites and two sites
outside the moorings (Fishcombe 6 and 7). Flowers and seeds were seen at Moorings 1 and
2. Seeds were also recorded at Fishcombe 6 and 7.

All moorings had seagrass present in the furthest surveyed area from the mooring (5m from
the base). However, the number of quadrats containing shoots varied drastically. At Mooring
1 (M1) all quadrats contained seagrass, at Mooring 2 (M2) 58% of quadrats were occupied
and at Mooring 3 (M3) 12.5% of quadrats had seagrass present. When studying the seagrass
present 3m from the base of the moorings, M1 had seagrass present in 100% of these
guadrats, compared to 75% of quadrats for M2 and just 12.5% of quadrats for Mooring 3. At
a distance of 1m from the mooring base, M1 again had seagrass present in all quadrats, M2
had 50% occupied quadrats and M3 had 37.5% of quadrats occupied. This shows that
Mooring 1, which is in the more sheltered part of the cove, is a denser area of the seagrass
meadow when compared to Mooring 3, which is the mooring furthest out of the cove and so
more exposed to wind and anchoring pressure. We observed no discernible difference in
guadrats with seagrass present at 1m, 3m or 5m from the mooring base (Table 2).

Distance from base | Mooring 1 (M1) Mooring 2 (M2) Mooring 3 (M3)
1m 100% 58% 12.5%
3m 100% 50% 12.5%
5m 100% 33% 37.5%

At Mooring 1 patch occupancy has increased from 98% in 2022 to 100% in 2023, meaning
seagrass was found in every quadrat surveyed (Figure 3). The average density of shoots per
guadrat also increased from 24.28 in 2022 to 26.52 in 2023 (Figure 4). Mooring 2 similarly had
an increase in patch occupancy compared to 2022 from 44.23% to 47.22%. However, Mooring
2 did show a decline in the average number of shoots per quadrat, down from 11.92 in 2022
to 8.39 in 2023. Mooring 3 also showed an increase in patch occupancy from 4% in 2022 to
20.83% in 2023. The average density increased marginally from 0.46 to 0.63.



Despite changes in the patch occupancy rate and the average number of shoots, there was
no statistical significance in the changes in shoot density between 2022 and 2023 at any of
the mooring sites (Welch’s t-test: Mooring 1 p=0.28, Mooring 2 p=0.35, Mooring 3 p=0.77).
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Figure 3: Comparison of patch occupancy of seagrass in quadrats at Moorings 1, 2, and 3 in Fishcombe Cove in
years 2021, 2022, and 2023.
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Figure 4: Average density of seagrass in quadrats at Moorings 1, 2, and 3 in Fishcombe Cove in years 2021,
2022, and 2023.

Patch occupancy at Fishcombe 6 (FC6) remained high between 2022 and 2023, with both
years having 100% patch occupancy of seagrass, indicating there has been limited
disturbance to this area of the seagrass meadow (Figure 5). Average shoot density increased
from 2022 to 2023 (37.05 to 87.5 respectively) (Figure 6). This increase is statistically
significant (Welch’s t-test p=<0.001). Fishcombe 7 (FC7) also showed a positive increase in



the number of shoots present, with the average increasing from 17.63 in 2022 to 97.5 in 2023
(Welch’s t-test p=<0.001). Patch occupancy also increased at FC7 from 62.5% of quadrats
containing seagrass in 2022 to 100% containing seagrass in 2023.
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Figure 5: Patch occupancy of seagrass in quadrats at sites Fishcombe 6 and Fishcombe 7 in 2022 and 2023.
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Figure 6: Average density of seagrass in quadrats at sites Fishcombe 6 and Fishcombe 7 in 2022 and 2023.

Species ldentification

One species identification dive was conducted at Fishcombe cove on the 2" of September on
Moorings 1 and 3. This allowed us to compare data from 2021 and 2022 when species
identification dives were also conducted in September. Previously, it had been noted
anecdotally that there was a decline in mobile species within Fishcombe cove. When
compared to previous year’'s data, there is a decline in species diversity at two of the three



moorings. Mooring 1 has been surveyed for species in September in 2021, 2022, and 2023.
The highest number of species was recorded in 2021 when nine species were recorded across
the different quadrats. Three species were recorded in 2022, and only one species in 2023.
At Mooring 1, there is a significant impact of year on species diversity, with diversity declining
each year (ANOVA p= <0.001). At Mooring 2 there was an increase in species from two in
2021 to eight in 2022 (Welch’s t-test p=0.019). Mooring 2 was not surveyed in September in
2023 and therefore data cannot be compared between previous years and 2023. Mooring 3
had a decline from five species across the whole site in 2021 to zero recorded in 2023 (Welch's
t-test p= <0.001.).

There was no significant difference between the number of species recorded at the different
distances from the mooring (1m, 3m, 5m) at Mooring 1, 2, or 3 based on the September data.

When comparing the species richness recorded on all dives at Fishcombe cove in 2023, we
can see that site does impact species diversity (ANOVA p=0.009). Site also has an impact on
shoot density (ANOVA p=0.03). However, species diversity is decreasing at Mooring 1 which
has the densest seagrass of the three moorings, this result therefore goes against what we
would expect.

Fewer mobile species were recorded at Fishcombe Cove in 2023 compared to the previous
year. In 2022, nine mobile species were recorded at Fishcombe Cove, only eight species were
recorded in 2023. The mobile species that were recorded were: Bib (Trisopterus luscus),
Corkwring wrasse (Symphodus melops), Grey topshell (Steromphala cineraria), Masked crab
(Corystes cassivelaunus), Netted dog whelk (Tritia reticulata), Pollack (Pollachius pollachius),
Sand smelt (Atherina presbyter), and Velvet swimming crab (Necora puber). Six of which were
only seen on one of the 11 survey dives conducted at Fishcombe Cove. In addition, four were
not photographed (Bib, Corkwring wrasse, Pollack, and Velvet swimming crab) so their
identification cannot be checked.

Elberry Cove
Seagrass Density

Two of the three set sites were surveyed at Elberry Cove (Elberry 1 and Elberry 3 which are
roughly 300m apart). Patch occupancy and seagrass density varied drastically between the
two survey sites. Elberry 1 (E1) had a patch occupancy of 100% compared to the much lower
patch occupancy at Elberry 3 (E3) of 50% (Figure 7). Seagrass density was also dramatically
lower at Elberry 3 than it was at Elberry 1, 2.25 compared to 70.83 respectively (Figure 8).
This provides an average patch occupancy of 75% and an average density of 36.54 across
both sites surveyed.

Elberry Cove was last surveyed in 2019. Patch occupancy at Elberry 1 in 2019 was similar to
2023 (90% compared to 100% respectively). However, average density was significantly
higher in 2023. In 2019, average density at Elberry 1 was only 23.3 compared to 70.83 in 2023
(Welch’s t-test p=<0.001). Average density at Elberry 3 was slightly lower in 2023 at 2.25
shoots on average compared to 2019 where there was 4.93 shoots. However, this was not a
significant decline (Welch’s t-test p=0.08). Patch occupancy had also declined at Elberry 3
from 63.34% in 2019 to 50% in 2023.

As a whole the average patch occupancy at Elberry has slightly declined from 84.4% in 2019,
to 75%, due to the decline in patch occupancy at Elberry 3.

In addition, flowers and seeds were seen at both Elberry 1 and Elberry 3.
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Figure 7: Patch occupancy of seagrass in quadrats at sites Elberry 1 and Elberry 3 in 2019 and 2023.

Figure 8: Average density of seagrass in quadrats at Elberry 1 and Elberry 3 in 2019 and 2023.

Circular Mapping
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Circular mapping surveys were carried out at Elberry 2 (E2) and Elberry 3. Elberry 3 had no
areas ranked as 4 (76-100% density). Elberry 2 had a ranking of 4 in 8.92% of photographs
captured (Table 2). Figure 9 shows the distribution of the rankings given to both Elberry 2 and
Elberry 3. This is the first year circular mapping has been conducted at Elberry Cove.

Table 2: Percentage of photographs taken in Elberry Cove in 2023, with each density ranking (0 showing no
seagrass and 4 showing dense seagrass).

Percentage of Photographs

Site 0 1 2 3 4
Elberry 2 19.81% 20.28% 33.02% 17.92% 8.92%
Elberry 3 35.71% 35.71% 19.05% 9.52% 0%
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Figure 9: Circular mapping results from Elberry 2 (E2) and Elberry 3 (E3). Seagrass desntiy score is colour coded,
with white being the least dense with a ranking of 0, and dark blue being the densest with a rank of 4.

Extent Mapping

This year, an extent mapping dive was conducted at Elberry. Three pairs of divers were
dropped in a new site to discover how far the seagrass meadow extended from the cove itself.
Divers were dropped close to Broadsands and swam south towards Elberry Cove, following
the edge of the seagrass. Figure 10 shows the density rankings given to the seagrass along
the three different routes the divers followed. Figure 11 shows the location of the routes in
relation to the existing survey sites and Broadsands/Elberry Cove.

The second new location at Elberry (EN2) had the highest percentage of photos with a ranking
of 4, with 10.87% of photographs being given this score. The first new location (EN1) had the
lowest number of photographs with a ranking of 4 at only 4.31% (Table 3).

Table 3: Percentage of photographs taken at new locations in Elberry Cove in 2023, with each density ranking (0
showing no seagrass, 4 showing dense seagrass).

. Percentage of Photographs
Site 0 1 2 3 4
Elberry New1 | 11.21% 31.03% 28.88% 24.57% 4.31%
Elberry New 2 | 11.23% 33.70% 23.19% 20.65% 10.87%
Elberry New 3 | 33.48% 28.96% 16.29% 14.93% 6.33%




Figure 10: The route taken by divers whilst conducting the seagrass extent mapping dive from Broadsands to
Elberry.

Figure 11: The route taken by divers during the seagrass extent mapping survey between Broadsands and Elberry,
showing the orientation of the dive route in relation to the set sites at Elberry and the cove itself.

Torre Abbey Sands
Seagrass Density

Torre Abbey was last surveyed in 2019. Two of the three sites were surveyed this year (TA2
and TA3).

TA2 showed an increase in average density of seagrass from 7.05 shoots on average per
quadrat in 2019 to 10.25 in 2023. However, this increase was not significant (Welch'’s t-test



p=0.1659). Patch occupancy also showed a slight increase from 90% of quadrats surveyed
having seagrass present in 2019 to 91.67% containing seagrass in 2023 (Figure 12).

TA3 showed a decline in the average number of shoots per quadrat. In 2019 an average of
12.35 shoots were recorded, compared to 7.25 in 2023 (Figure 13). However, this decline is
not considered significant (Welch’s t-test p=0.052). The patch occupancy at TA3 also declined
from 90% of quadrats surveyed in 2019 containing seagrass to 83.34% in 2023.
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Figure 12: Patch occupancy of seagrass in quadrats at sites Torre Abbey 2 and Torre Abbey 3 in 2019 and 2023.
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Figure 13: Average density of seagrass in quadrats at Torre Abbey 2 and Torre Abbey 3 in 2019 and 2023.

Circular Mapping

The average density of seagrass at Torre Abbey was similar across the two sites. The average
is taken from the score of 0 to 4 given to the photos. Torre Abbey 1 (TA1) had a slightly higher
average at 1.42, compared to the average at Torre Abbey 2 which was 1.36. Both sites had
no photos that were scored a 4 (Table 4). The most frequent ranking given for both Torre
Abbey sites was 1. Figure 14 shows the distribution of rankings given to TA1 and TA2. This is



the first year circular mapping has been carried out in Torre Abbey.

Figure 14: Circular mapping results from Torre Abbey 1 (TA1) and Torre Abbey 2 (TA2). Seagrass denstiy
score is colour coded, with white being the least dense with a ranking of 0, and dark blue being the densest
with a rank of 4.

Table 4: Percentage of photographs taken at Torre Abbey Sands in 2023 with each density ranking, 0 showing
no seagrass, 4 showing dense seagrass.

Site Percentage of Photographs
0 1 2 3 4
Torre Abbey 1 | 6.41% 55.13% 28.21% 10.26% 0%
Torre Abbey 2 | 17.20% 45.16% 22.04% 15.59% 0%

Beacon Cove
Seagrass Density

Two of the six set sites at Beacon cove were surveyed in 2023 using the seagrass density
survey methodology. These two sites were Beacon 4 (BC4) and Beacon 6 (BC6). Beacon 4
was previously surveyed in 2022 and 2021. Beacon 6 was last surveyed in 2021.

The average shoot density at Beacon 4 was 10.58. This is significantly higher than both the
previous years it was surveyed where shoot density was 3.75 on average in 2021 and 4.58
on average in 2022 (ANOVA p=<0.001). Patch occupancy at Beacon 4 has varied across the
years increasing from 83.34% in 2021 to 100% in 2022, before declining slightly in 2023 to
91.67% (Figure 15).

Average shoot density at Beacon 6 has significantly declined (Welch’s t-test p=0.026) from
3.42 in 2021 to 0.58 in 2023 (Figure 16). Patch occupancy has also drastically declined from
75% of quadrats surveyed containing seagrass in 2021 to only 25% of quadrats occupying
seagrass in 2023.
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Figure 15: Patch occupancy of seagrass in quadrats at Beacon Cove 4 and Beacon Cove 6 in 2021, 2022, and
2023.
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Figure 16: Average shoot density of seagrass in quadrats at Beacon Cove 4 and Beacon Cove 6 in 2021, 2022,
and 2023.

Breakwater Beach

One extent mapping dive was done at Breakwater Beach. The divers were dropped by
Shoalstone pool and swam towards the breakwater, Figure 17 shows the route the divers took.
Despite a 60 minute dive being conducted, no seagrass was found by either of the two pairs.
It may be due to the tide being low when the divers put in the water, therefore they may have
been too far out from the shore.
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Figure 17: The route taken by divers whilst looking for seagrass at Breakwater Beach.

Hope’s Cove
Seagrass Density

One of the three sites at Hope’s Cove was surveyed in 2023. This was Hope’s Cove 2 (H2).
H2 showed an increase in both average density of shoots and patch occupancy in 2023
compared to when it was last surveyed in 2019. Average density in 2023 was 16.75 compared
t0 9.47 in 2019 (Figure 18). However, this increase in density was not a statistically significant
increase (Welch’s t-test p=0.15). Patch occupancy also increased from 73.34% in 2019 to
91.67% in 2023 (Figure 19).
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Figure 18: Average shoot density of seagrass in quadrats at Hope's Cove 2 in 2019 and 2023.
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Figure 19: Patch occupancy of seagrass in quadrats at Hope's Cove 2 in 2019 and 2023.

Thatcher’s Rock

One extent mapping dive was done at Thatcher’s Rock. Seagrass has been reported in the
area, therefore we aimed to do an extent mapping dive to discover the size and density of the
seagrass patch. The coordinates used to drop the divers were taken from Natural England’s
2019 data. Unfortunately, the divers were unable to find the seagrass over the dive time (60
minutes). Figure 20 shows the dive route in relation to Thatcher’s rock and the shoreline.
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Figure 20: QGIS output showing the route taken by divers at Thatcher's Rock when surveying for seagrass
presence, in relation to the shore and Thatcher's rock itself.

All Seagrass Meadows



Table 5 shows the average LAl calculated for the individual sites surveyed within each
seagrass meadow, as well as the average seagrass density for that site. The highest site
average was FC6 with a LAI score of 42875. FC7 had the next highest LAI score, with an
average of 34058.33. Despite having the two highest LAl averages, Fishcombe did not have
the highest LAI of the five meadows LAl was calculated for (Table 6). This is due to M3 having
the lowest score of all sites, with an average of only 4.5. Elberry Cove had the highest LAI
index of the seagrass meadows analysed. This is due to the high average of E1, which was
the third highest of all sites.

Table 5: The average Leaf Area Index (LAI) and seagrass density for each individual site within the five seagrass
meadows surveyed, Beacon Cove (BC4, BC6), Elberry Cove (E1 E3), Fishcombe Cove (M1, M2, M3, FC6, FC7),
Hope’s Cove (H2), and Torre Abbey Sands (TA2, TA3).
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Table 6: The average Leaf Area Index (LAI) and seagrass density for each seagrass meadow surveyed.

Beacon Elberry Fishcombe Hope’s Torre
Cove Cove Cove Cove Abbey
Sands
LAI 1331.13 13969.46 12194.78 6214.55 2050.21
Seagrass 5.58 36.54 28.36 16.75 8.75
Density
SUMMARY

Five seagrass meadows were surveyed in 2023: Hope’s Cove, Beacon Cove, Torre Abbey
Sands, Elberry Cove and Fishcombe Cove. Eight of the 12 sites where seagrass density was
measured showed an increase in both patch occupancy and average density compared to
previous years. At least one site per seagrass bed showed an increase in these two factors,
indicating that all seagrass beds within Torbay are able to increase in extent.

The sites that showed a decline in both patch occupancy and average seagrass density
compared to previous years were Elberry 3, Torre Abbey 3, and Beacon 6. These three sites
likely differ in the factors behind their decline in seagrass. Beacon 6 is close to two rock
outcrops, where seaweed is able to grow. Since it was last surveyed in 2021, seaweed has
begun to encroach on the seagrass meadow. Elberry 3 on the other hand, is one of the sites
in Elberry Cove away from the ski lane; this may result in more anchoring pressure as boats
are encouraged away from the ski lane.

All three moorings at Fishcombe Cove showed an increase in patch occupancy. Mooring 1
and Mooring 3 also showed an increase in average seagrass density. The hon-mooring sites



(FC6 and FC7) also showed an increase in both patch occupancy and average seagrass
density. The increase in these factors may be due to a reduction in anchoring pressure since
the eco-moorings were installed in October 2021. This reduction in anchoring should allow the
seagrass to recover from past physical damage. However, Mooring 2 showed a decline in
average seagrass density when compared to the results from 2022. Based on data from
monitoring the use of the eco-moorings, when anchoring does occur in the cove, it is often
either side of Mooring 2. This could explain the reduction in average density in this location.
During the seagrass growing season, which is at the same time as high visitor numbers in
Torbay, the density of the seagrass continued to increase at the mooring sites, indicating that
the moorings are preventing damage at this key time period.

Circular mapping at Elberry Cove and Torre Abbey Sands indicated that whilst average density
has increased close to the centre of the beds, these meadows are still patchy. Elberry Cove
and Torre Abbey Sands were also the only two meadows surveyed where rhizome damage
was recorded. Scour marks from anchors were also recorded on dives at Torre Abbey Sands.
The patchiness and presence of rhizome damage at these two sites indicate that they are still
subject to pressures such as anchoring. It is therefore likely that this physical damage is the
reason for the declines seen at TA3 and E3. However, there are positive signs that the
seagrass meadows are healthy and reproducing, with all five surveyed seagrass beds having
seeds and/or flowers recorded. Therefore, if pressures are reduced, these seagrass meadows
will likely be able to increase in extent.

FUTURE PROJECT WORK

¢ Continued monitoring of the six main seagrass beds in Torbay to identify any
changes in seagrass health.

¢ Monitoring mooring use in Fishcombe Cove to identify the impact of the moorings on
seagrass density and health within the cove.

¢ Investigate the use of alternate survey methods such as Baited Remote Underwater
Video Stations (BRUVS) and environmental DNA.

e An annual online questionnaire to improve understanding of the knowledge base
different marine users have around seagrass and Marine Conservation Zones, as
well as the perceived barriers to seagrass conservation. This will enable us to better
design our outreach programme to educate the local community and visitors to
Torbay about seagrass and marine life.

¢ Investigate ways for the local community and businesses to become actively involved
in the funding and protection of seagrass meadows
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APPENDICES



Appendix 1: Seagrass Density Scoring

0 — No seagrass / 0%

1-Sparse/1-25%

2 — Patchy / 26-50%




3 — Medium / 51-75%

4 — Dense / 76-100%




Appendix 2: Species Recorded at Each Site

Species Seagrass Meadow
C S Beacon Elberry Fishcombe Hope’s Torre Abbey | Breakwater
ommon Name Scientific Name
Cove Cove Cove Cove Sands Beach
Amphorina farrani X X
Haminoea navicula X
Sagarotiogetia undatus X X X X
Barnacles Perforatus perforatus X
Beadlet anemone Actinia equina X X
Bib Trisopterus luscus X X
Boring sponge Cilona celata X X
Bubble snail eggs X X
Clock face Peachia cylindrica X
anemone
Cockle X X
common Ophiothrix fragilis
Comrr::(:gbhermlt Pagurus bernhardus X X X X X
Common lobster Homarus gammarus X
Corkwring wrasse Symphodus melops X
Cuttlefish eggs Sepia officinalis X X X X
Dahlia anemone Urticina felina X
Daisy anemone Cereus pedunculatus X
Dog whelk Nucella lapillus X
Dragonet Callionymus lyra X
Elegant anemone Cylista elegans X X
European cowrie Trivia monacha X
Eyelash worm Myxicola infundibulum X X X
Fig sponge Suberites ficus X X X
Fir hydroid X X X X
Frosty sea mat Electra pilosa X X




Goby Gobius sp. X X
Greater pipefish Syngnathus acus X X
Grey topshell Steromphala cineraria X X X
Harbour crab Liocarcinus depurator X X
King scallop Pecten maximus X X
Lined Polycera Polycera quadrilineata
Lor_lg—legged Macropodia rostrata X X
spider crab
Lugworm Arenicola marina X
Mammalata
Masked crab Corystes cassivelaunus X X
Moon snail Euspira catena X X
Neptune_ S sea Phallusia mammillata
squirt
Netted dog whelk Tritia reticulata X X X
Netted dog whelk Tritia reticulata X X
eggs
Nudibranch eggs X X X
Nudibranch X
species
Nursehound Scyliorhinus stellaris X
Painted goby Pomatoschistus pictus
Parasitic Calliactis parasitica X
anemone
Peacock worm Sabella pavonina X X
Pollack Pollachius pollachius X
Rock cook Centrolabrus exoletus X
San D|ego sea Botrylloides diegensis
squirt
Sand' burrowing Acronida brachiata X X
brittle star
Sand mason Lanice conchilega X X X
worm
Sand smelt shoal Atherina presbyter X




Sea potato Echinocardium cordatum
Slipper limpet Crepidula fornicata
Small needle Bittium reticulatum

whelk
Small spotted D .
catshark Scyliorhinus canicula

Snakelocks L

Anemonia viridis
anemone
Spiny spider crab Maja brachydactyla
Squid eggs Loligo vulgaris

Trumpet anemone

Aiptasia couchii

Twin fanworm

Bispira volutacornis

Unidentified
cnidarian

Unidentified tube
worm

Velvet swimming
crab

Necora puber




