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Summary

This report summarises the operations and data acquired during tB& d@0oustic survey of the seagrass badthin
the Fal and Helford Speciatea of Conservation (SACThe survey was carried out oveight days,betweenthe 18"
May 2021and thel6™ August 2021.

The aim of the survey was toap the extentand coveragef the seagrass beds within the Fal and Helford &) a

Biosonics MX Scientific Echosoundertotal 407 MXtows were completeaf which 403 were included in the analysis.

Sea conditions were ¥@urable throughout the survey.
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Glossary of Terms and Abbreviations
CTDx Conductivity, Temperature, and Depth

EOL¢ End of Line

IFCA Inshore Fisheries and Conservation Authority
ROV Remotely Operated Vehicle

SAQ; Special Area of Conservation

SOl¢ Start of Line
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1 Backgroud and Introduction

Cornwall Inshore Fisheries and Conservation Authority (Cornwall\weZérontracted by the University of Exeter

map the extent of the seagrass within the Fal and Helford Special Area of Conservation (SAC). The contract includes
joint intellectual property(IP)of all data collected.

In 2020, Cornwall Council declared a climate emergency and set new targets to achieve carbon net zero by 2030. To
achieve carbon neutrality, a climate change action plan was produced. The projecbrvasssioned to consider how
specialist evidence and development of nature recovery plans can be used in the marine environment to help deliver
I 2Ny gl tf [/ 2dzyOAfta OFNb2y ySdziNIt |yR SY@ANRYYSyalft 3N
evidence for restoration plans and blue carbon accounts to guidaltlivery of practical measures taaximise

marine naturerecoveryr YR Ol N2y RNI gR2¢y o6& SSftaINlraa Ay GKS CIf
1.1 Aims & Objectives

1.11 Aims

1 Map the extent of the seagrass within the Fal and Helf8ALC

1.1.2 Objectives

i Collate database of all known extents of seagrass within the Fal and Helfard SAC

i Camplete acoustic survey usiddgX Aquatic Habitat Echosounderareas of known seagrass

1 Verifythe acaustic signal in areas where it is difficult to determine if seagrass is prbgarging visual
imagery.

i UseVisualAgquatic by Biosonics software analyse data

i UseMaplnfoProfessional Advanced softwaiie create contour plots of plant height (cm) and plant coverage
(%)
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2 Survey Operations

The survey was undertaken aboard the Research Vessel (R/V) Tiger Lily VI. Details of the vessel and the equipment us
are provided iPAppendix 1 Survey operations and protocols are described below.

2.1 Personnel

All survey daysonsisted obne Scientific Officeand an independent skipp®nboardandtwo scientific officers

working remotelyfrom home due to Coronavirus (COMIB).

2.2 Personal Protective Equipment (PPE)

While working on deck all crew were required to wear lifejackets, personal location beacons (PLBs) and steel toe cap
boots.Hard hats were worn during deployment and recovery ofbée. There were no reported accidents or near

misseghroughout the survey.

3 SurveyMethodology

Historic survey data of seagrass within the Fal and HEBAC were download using tla¢est marine data release
provided by Natural England and EMODaetl a 40 m buffer was created around each bHtese positions were
uploadedonto HYPACK MAXersion 201%oftware. For each polygon, survey lines were created depending on the
aspect of eah individual bed so that the survey lines ran perpendicular where possible to the coédtbmeng the
Environment Agencsnethodology of abtidal seagrass monitoring for the Water Framework Directive (WFD)
(EnvironmentAgency, 2019Each survey linean further than the known extent of each bed to capture any changes
the bed extent since they were last surveyed. The survey lines were set up with 20 m line spacing.

Acoustic data was acquired using a MX Aqudébitat EchosoundeAppendix?). The ehosounder lets you
simultaneously acquire submerged aquatic vegetation (inclusigagrass), substrate and bathymetry data usifgual
Acquisitionby BioSonicéVersion 6.4%oftware. Thetransducerwas deployed over thport side of the vessel via a ol
mounted on the side which can be deployed for survey operations.

Acoustic data was collected in nine survey areas to map the extent of the beds.

Remote access software was ugedall laptopsto enable the homébasedScientific officers to independently operate
the MX Echosoundezontrolsand HYPACKMicrosoft Teams was also uséagloughout each survey daio enable the
home-basedofficers tomaintain continuousommunication with the survey creaboard the vessel.

Onarrival at each bed, ¥aleport Swift Sound Velocity Profilgas deployed to measure tHéonductivity,
Temperature, and Depth (CT[@nce recovered to deck the data was downloadsithg Valeport Data log X2 software
and thetemperature and salinityalues from the bottom depthwere input into the Visuahcquisitionsoftware.

A folder for each survey area was created prior to the deployment of the MX and data was recotuddteiand

time stampsdfor each filee.g. 20210701_125251.

A target wagreated in FYPACHKo indicate the start of line (SOL); this was repeated at the end of line (B@.3peed
over ground was aimed to be at a constant & Knots so that the pings from the MX were at a consistiiatance.

In areas where it was hard ttecipher if patchy seagrass was presergpart actionHDcameraor Remotely Operated
Vehicle(ROVY were deployed to verify the acoustic signature. A target was created PACKo indicate SOL and EOL

and the footage was reviewed once the camera wasveted to the deck.

2



CIFCA_281 Acoustic Survey of the seagrass beds within the Fal and Helford SAC

4 Data handling

MXSOL and EOL positions, targetsverificationand video tow SOL and EOL positisese recorded in the Lakong
WGS84 projectioteken from a single GPSemisphere V50GNSSystem on Tiger Liyl. HYPACKargets were

extracted as a .txt file format and opened in Microsoft Excel (comma delimited).
The video files anthw MX files (.DT4 and .RTR)e transferred from thé>Cto a WD Passport for transpcand

storage at the end of each survey dae log sheets were worked on from thlearednetwork drive and saved at the

end of each day.

5 Cruise Narrative

All times are Universal Time Coordinated (UTC).

18" May 2021

R/V Tiger Lilyldeparted Mylor ai08:100n the 18/05/2021 with one Scientific Officer and an independent skipper on
board. Two scientific officers worked remotelhe vessel arrived on site at Porthallow at 08:45. A CTD drop was
carried out at @:18 and a repeat was done at 09:31dmuble check the values recordeé total of 23VIXtows were
completed at Porthallovandfive HD camera drops to verify the acoustic signature, the camera turned off for one of
the drops and ndile was recorded.

The vessel transited to Maenpor#ind arrived on site at 12:45. A Ctitbbp was done at 12:59. A total of 33 MX tows
were completed. One HD camera drop was done to verify the seagrass in the south of the bed. R/V Mgmividyl
alongside Mylor at 16:25.

19" May 2021

R/V Tiger Lilyldepatted Mylor at 06:47 on the 19/05/2021 with one Scientific Officer and an independent skipper on
board. Twascientific officers worked remotelifhe vessel arrived on site sliaenporthat 07:11. A CTD drop was
carried out at G:30. A total of53 MX tows wereeompleted atMaenporthandfour HD camera drops to verify the
acoustic signature, the camera turned off filuring one of the drops so only a very short file was recorded and one of
the deploymentswas to look at a ridgevhere the seabedrops of to the east of the site.

The vessel transited tBwanpoobnd arrived on site at3:46. A CTRirop was done at 3:56. A total of20 MX tows

were completed. R/V Tiger LMt arrivedalongside Mylor at 3:46.

10" June 2021

R/V Tiger LilyIdeparted Mylor at @:250n the 10/06/2021 with one Scientific Officer and an independent skipper on
board. Two scientific officers worked remotely. The vessel arrived on site at Porthall@®&tA CTD drop was
carried out atl0:21 A total ofsevenMXtows were completed at Porthallow artdbo HD cameravhich showed no
seagrass and the extent of the bed had been located.

The vessel transited tburgan (north Helfordynd arrived on site at 120. A CTRirop was done at 120. A total 0of29
MX tows werecompleted. R/V Tiger LiWi arrived alongside Mylor at7t20.

30" June 2021
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R/V Tiger Lily¥ldeparted Mylor at06:400n the 30/06/2021 with one Scientific Officer and an independent skipper on
board.Onescientific officer worked remotely. The vessel arrived onisitde HelfordRiverat 07:05 A CTD drop was
carriedout at08:14 A total ofLl1 MX tows were completed durgan (noth side) of theHelford, 20 at Padagagarrack
(south side) and 11 at Bosahan (south side). Two HD caowsavere done to verify the acoustic signal at the edge of
one bed.

The vessel transited t@yllyngvase and arrived on site at 13:59. A CTD drop evesat 14:00. One MX tow was
completed then the survey was aborted at this site due to the number of water users over the seagrass. The vessel
transited to St.Mawes and a CTD drop was carried out at 14:36, a repeat was done at 14:38 as the first oAe failed
total of 29 MX tows were completed. Two HD camessis were done in St.Mawes to verify the extent of the seagrass
bed.

R/V Tiger Lilylarrived alongside Mylor at 135.

15t July 2021

R/V Tiger Lily¥Ideparted Mylor at 8:150n the01/07/2021 with one Scientific Officer and an independent skipper on
board.The vessel arrived on site &yllyngvasat 06:40. A CTD drop was carried out &48. Atotal of 11 MX tows

were completed atsyllyngvaseThe vessel transited tBlushingand arrived onige at07:55 A total of11 MX tows

were completedThe vessel transited to Penarrow and arrived on site at 09:02. A CTD drop was carried out at 09:09. A
total of 35 MX tows were completed. The vessel then transited to the last site of the day at St.Bamkeand arrived
on site at 12:45. A total gfine MX tows were completed®/V Tiger Lilylarrived alongside Mylor &it4:20.

8" July 2021

R/V Tiger Lilyldeparted Mylor at10:02o0n the08/07/2021 with one Scientific Officer and an independent skippn
board. Two scientific officers worked remotelyhe vessakfuelled at Mylor harbour at 10:08 aradrived on site at
St.Mawes harbouat 10:44 A CTD drop was carried outld:59 A total of58 MX tows were completed &t.Mawes
Harbour.

The vessel transited t8t.Mawes Banknd arrived on site at5:30 A total offive MX tows were completedl'he vessel
transited to Penarrow and arrived on site at 16:20. A total of four MX tows were compRtedliger LilyIarrived
alongside Mylor al6:4.

g™ July 2021

R/V Tiger Lilyldeparted Mylor at 08:10 on th@9/07/2021 with one Scientific Officer and an independent skipper on
board.Onescientific officer worked remotely. Theirvey plan was to use the ROV to verify the acoustic signature a
some of the sitesThe HD camera was attached to the ROV but was operating intermittingly and removed after a few
tows. Thevessel arrived on site &orthallow at 0835. A total ofthree ROV tows were completed at Porthallow, four
at Durgan (Helfordnorth side), one south side tifie Helford, four at Maenporth, three at St.Mawes Bank and four at
Penarrow.

R/V Tiger Lilylarrived alongside Mylor at4t20.

16" August2021

R/V Tiger Lilyldeparted Mylor at 08:% on the 16/08/2021 with one Sientific Officer and an independent skipper on
board. Two scientific officers worked remoteldy CTD drop was carried out@G:41 A total of12 MX tows were
completed atHelford Passage argighton the south side of the Helford River.

The vessel traiited to St.Mawesnd a total ofsixMX tows were completed.
4
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R/V Tiger Lilylarrived alongside Mylor at 145.

6 AcousticData acquisition

Acoustic imagery was acquired at nine seagrass beds within the Fal and HelfoAdssAtthary ofhe data collected

can be found imablel. Atotal of 407 lineswere mmpleted and a total of 403 lines were included in the data analysis.

Seagrass bed Number of lines Number of lines Reason why discounted
included in data
analysis
Penarrow Point | 48 43
Flushing 11 10 1 tow too short
St.Mawes Bank | 14 14
St.Mawes 93 91 1 tow too short
1 tow too many pings as vessel moving slowly
Gyllyngvase 14 14
Swanpool 20 20
Maenporth 86 86
Helford 91 90 1 tow had too many turns in it
Porthallow 30 30

Forvessekpecifications seAppendix 1 equipment specification see AppendixThe daily logs arvailable on
request.

The MX lines completed are shown for each bed fRigurel to Figure9. The different blue colouring of the lines

denotes the orientation of the data capture, igther towards the shore or away from the shore.
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6.1 PenarrowPoint

Longitude WGSB4Ps eudo-Mereator

-5038

Lattude

50.172:

b bmg Map image dsts ®Bing Maps

6.2 Flushing

Longitude WESB4 Ps eudo-Mercator

Lattude

b blng Mag image dsts ®Eing Maps
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6.3 St.Mawes Bank

Longitude

WGSB4 Pseudo-Mercator

-5.035 -50%0 -5.025 -5.020 -5015

Lattude

50.16

b blﬂg Map image dsts ©Bing Maps

6.4 St.Mawes

Longitude

WGSB4 Pseudo-Mercator

Latitude

b blng Map image data ©Bing Maps
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6.5 Gyllyngvase

Longitude WGS84 Pseudo-Mercator

-5.088 -5064 -5.060

Lattude

50.142.

50140

b bmg Magp image dsts @Bing Maps

6.6 Swanpool

ude WS84 Geographic, Equirectanguar

Lattude

b bmg Mag image dats DBing Maps
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6.7 Maenporth

Longitude

WGS84 Geographic, Equirectanguar

-5.09 -5.08 -5.07

Latitude

50.120

50.112:

b blng Map image data @Bing Maps
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6.8 Helford

Longitude

Latitude

b blng Map image data © Bing Maps

10

WGSB4 Pseudo-Mercator




CIFCA_281 Acoustic Survey of the seagrass beds within the Fal and Helford SAC

6.9 Porthallow

Longitude

Latitude

80" 44N

50° 42N

50° 40N

548w

b b'”g Map image dsta ©8ing Maps

5 48W

7 Habitat Verification

5°44W

WGSB4 UTM Zone 30N

Visual imagery wasollected during the survey to verify the acoustic signature. A summary of the visual imagery

collected is shown ifable2.

Date Equipment | Number of tows Notes
18/05/2021 | HD camera | 5 Verifying acoustic signatuet 2 NI K £t 2g® hy S TFA
AKASO
EK700
19/05/2021 | HD camera | 4 Verifying acoustic signatueManeporth
AKASO
EK700
10/06/2021 | HD camera | 2 Verifying acoustic signatuiePorthallow
AKASO
EK700
30/06/2021 | HD camera | 4 Verifying acoustic signatugHelford, St.Mawes
AKASO
EK700
09/07/2021 | ROV 19 Verifying acoustic signatuePorthallow, Helford, Maenporth,
St.Mawes Bank, Penarrow
16/08/2021 | HD camera | 7 Verifying acoustic signatuieHelford, St.Mwes
AKASO
EK700
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The SOL and EOL positions were uploaded into Maplinfo Professional Advanced (Versio b&.fasjtion of the HD
cameraand ROV tow positions are showrFigurelOandFigurell. The habitat verification andYPACKPSrack

positions in the Helford River are shownrFigurel2.
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Information Classification: CONTROLLEL
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8 Data analysis

All lines for each bed were loaded into Visual AquagiBioSonics softwalie a batch, then analysed individually. The
threshold for the bottom line, plant line as well as the plant length detection criteria (cm) avealysed for each line

in a bed usig the same settingsTable3).

Seagrass bed Rising edge Plant detection | Plant detection
threshold Db threshold dB length criterion
(bottom line) (plant line) (cm)

Penarrow Point -30 -60 10

Flushing -30 -60 10

St.Mawes Bank -30 -60 10

St.Mawes -30 -60 10

Gyllyngvase -40 -60 10

Swanpool -40 -60 10

Maenporth -40 -60 10

Helford -30 -60 10

Porthallow -30 -60 10

An example of the bottom line (orange) and plant line (green) in areas of varying seagrass collected wiileifotioe

Rivercan be seen ifigurel3.

290 ){ L (A‘ ] i w l‘)'w e

Quality assurance (QA) was carried outtaws individually and the bottom line and plant line weranually adjusted
where there were erras. The plant line was adjusted when anything other than seagrass present such as algae (kelp
beds on rock, areas of long seaweed sucBagassum muticuand areas of low lying weed such as algal. thrf
example of algae can be seerFigureld), if there was noise in the water column when the vessel was turnirig,

fish were in the water column.
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Once each line was corrected, the post processing information was recorded in the survieyelegalysed data were
exported from Visual\quaticas a .csv filerhich records the data as an average of every ten pilbge data was copied
to Microsoft Excel pasted to columns with corrected headers including latitude, longitude, date, time and notes. This

was saved as a .xls file and importetb MapInfo Professional Advanced (Version 17.@4reate points

A theme was added to the points data for the plant height (m) and the plant coverage (%). A polygon was drawn
around each survey area clipped to the point at the start and end of eaghA raster was created using the natural
neighbour function for plant height (m) and plant coverage (%). The settings for the raster were distance: 20 m,
smoothing: 0, clipped to polygon for eastirvey areacell size: user suggested and interpolatezhgledges. Advanced

colour was used to define the colour scales.

Plots for points of plant height (m), percentage cover (%) of seagrass, contour plot of plant height (m) and the contour

plot of percentage cover of seagrass (%) are shoviAigurel5to Figure50.
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8.1 PenarrowPoint
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Figurel5: Plant height (m) of seagras¥fstera maring completed at Penarrow Point using an MX Echosounder by Cornwall IFCA 2021
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Figurel6: Contour plot displaying plant height (m) of seagragétera maring completed at Penarrow Point using an MX Echosounder
by Cornwall IFCA 2021
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8.2 Flushing
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Figurel9: Plant height (m) of seagrasZstera maring completed atFlushingusing an MX Echosounder by Cornwall IFCA 2021
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Figure20: Contour plot displaying plant height (m) of seagrag®oétera maring completed at Flushing using an Mxchosounder by Cornwall IFCA 2021
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Figure21: Plant coverage (%) of seagras&astera maring completed atFlushingusing an MX Echosounder by Cornwall IFCA 2021
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Figure22 Contou plot displaying plant coverage (%) of seagrag&sgtera maring completed at Flushing using an MX Echosounder by Cornwall [FCA 2021
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8.3 St.Mawes Bank
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Figure23: Plant height (m) of seagras¥stera maring completed atSt.Mawes Bink using an MX Echosounder by Cornwall IFCA 2021
26



Information Classification: CONTROLLEL
CIFCA_201 Acoustic Survey of the seagrass beds within the Fal and Helford SAC

G Contour plot of plant height (m) of seagrass - St.Mawes

Bank
Created by: A Jenkin / S. Sturgeon
Inshare Fisheries and Date: 20/08/2021

Conservation Authority

Ad. vl Sh

24 19y
ix Road b

ﬁj .

_,,l Legend

iD Y e
%\l
=

>=0510 <0.7
>=0.31t0 <0.5

kilometers
" Scale 1:8,000

© British Crown and OceanWise, 2019.
All rights reserved.
Licence No. EK001-20190415.
NOT TO BE USED FOR NAVIGATION.

Projection: Latitude / Longitude WGS84
[EPSG: 4326)

0.1t0<0.3

Figure24: Contour plot displaying plant height (m) of seagragétera maring completed at St.Mawes Bank using an MX Echosounder
by Cornwall IFCA 2021
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Figure26 Contour plot displaying plant coverage (%) afegrassZostera marind completed at St. Mawes Bank using an MX
Echosounder by Cornwall IFCA 2021
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8.4 St.Mawes
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Figure27: Plant height (m) of seagrasZfstera maring completed atSt.Mawesusing an MX Echosounder by Cornwall IFQR2
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Figure28: Contour plot displaying plant height (m) of seagrag®étera maring completedat St.Mawesusing an MX Echosounder by Cornwall IFCA 2021
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CIFCA_201 Acoustic Survey of the seagrass beds within the Fal and Helford SAC
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Figure29: Plant coverage (%) of seagrasgostera maring completed atSt.Mawesusing an MX Echosounder by Cornwall IFCA 2021
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Figure30 Contour plot displaying plant coverage (%) of seagradsstera maring completedat St.Mawesusing an MX Echosounder by Cornwall IFZDR1
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CIFCA_201 Acoustic Survey of the seagrass beds within the Fal and Helford SAC

8.5 Gyllyngvase
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Figure31: Plant height (m) of seagras¥fstera marina completed atGyllyngvasausing an MX Echosounder by Cornwall IFCA 2021
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CIFCA_201 Acoustic Survey of the seagrass beds within the Fal and Helford SAC
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Figure32: Contour plot displaying plant height (m) afeagrass4ostera marind completed at Gyllngnvase using an MX Echosounder by Cornwall IFCA 2021
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Information Classification: CONTROLLEL

CIFCA_201 Acoustic Survey of the seagrass beds within the Fal and Helford SAC
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Figure33: Plant coverage (%) of seagrasgostera maring completed atGyllyngvasaising an MX Echosounder by Cornwall IFCA 2021
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Information Classification: CONTROLLEL

CIFCA_201 Acoustic Survey of the seagrass beds within the Fal and Helford SAC
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Figure34 Contour plot displaying plant coverage (%) of seagradsstera maring completed at Gyllyngvase using an MX Echosounder by Cornwall IFCA 2021
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Information Classification: CONTROLLEL
CIFCA_201 Acoustic Survey of the seagrass beds within the Fal and Helford SAC
8.6 Swanpool

Figure35: Plant height (m) of seagras¥¢stera maring completed atSwanpoolusing an MX Echosounder by Cornwall IFCA 2021
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