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Glossary of terms

Nights Liethe numbers of nights since the traps were baited
String(s):A collection of traps, set together on one back rope.

Trap(s):The individual fish traps used for catching wrasse.

(Wrassg TaggedAll ballan, goldsinny, corkwirand rock cook that were retained in traps were tagged usimigured

tags which are injected beneath clear or translucent tissne externally visible.

(Wrassg Recaptured All ballan, goldsinny, corkwing and rock cook that were previously tagged and¢hatetained

in traps again.

Vii
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1 Project background

Wrasse have been found to be particularly effective as cleaner fish and have been used as part of many salmon

LINE RdzOG A 2y 02 Y LJ sffae@ids alang with indrelr@ditional ghieri@litreatments. Although having

been practiced in Scotland and off the Norwegian coast for nearly 30 years, fishing for and retaining of live wrasse to
supply the salmon production industry with cleaner fishriseatremely new and innovative fishery to the south west

of England. Concerns for the long term effectiveness of current chemical treatments and the impact of those chemicals
to the wider marine environment has seen measures introduced to restrict theirAdditionally, the industry has
recognised the economic benefits of using cleaner fish rather than a dependence on chemical controls. The restrictions
applied to the use of chemattreatments and increased usé cleaner fish has seen production compeEnsourcing

wrasse from further afield than Scotland to maintain supply without exhausting local stocks (L Bennett, R Hawkins,
2017, pers. comm.). In Cornwditshing for wrasse usingapsbegan as very small scale experimental fishing during

2014. Thosénitial trials have led to the fishermen who carried out those early experiments now almost wholly relying

on the fishery for their incomelhere are five known species of wrasse in Cornwall IFCA district; hallamg

bergylta), corkwing $ymphodusnelopg, rock cookCentrolabrus exoletiisgoldsinny Ctenolabrus rupestiisand

cuckoo Labrus mixtus Cuckoo wrasse are not targeted by the fishery. Ballan, corkwing, rock cook and goldsinny are

targeted out of Plymouth and only ballan wrasse are tegdenear Falmouth and Mevagissey.

Cornwallinshore Fisheries and Conservation AuthofiBC@ Scientific Officerbave carried ouindependent sampling
effort on boardtheir own survey vessel, Tiger Nliyin 2016(Streetet al. 2016)and 2017(Streetet al. 2017a),

alongside carrying oitampling on board the commercial wrasse fishing vegS#ieetet al. 2017b). This data has
gathered informatioron catch per unit effort (CPUE), fishery spatial distributspecies composition, length

frequency, spaning state, size at maturity and sex ratafsnvrasse within Cornwall IFCA distrithis data has resulted

in greater understanding of wrasse habitat preferences locally and baseline data on wrasse populations retained in
traps. There is still, howevdimited information on wrasse stocks within Cornwall IFCA district and because of this
Cornwall IFCiSin the process of creating a Live Wrasse Fishing (Limited Permit) By@imanage and monitor the
fishery.Streetet al. (2017b) recommendedor future Cornwall IFCA survegsnark and recapture study could be

undertakenin order to estimate population sizes locally

With the help of Natural England, Cornwall IFCA received funding from the DEFRA Science Capital Bid to purchase
survey equipment incalding; fish traps (and associated rigging e.g. ropes, buoys) and Visible Implant Elastomer (VIE)
Tagging equipmer(Northwest Marine Technology IncVYIE tags are colourgdgs which are injected as liquid,

implanted beneath clear or translucent tissudjish then cures into a pliable solid. The VIE tags remain externally

visible and when using fluorescent colours, they can be highly visible under a deep violet light.

! The Live Wrasse Fishing (Limifermit) Byelaw came into force off &ebruary 2019
https://secure.toolkitfiles.co.uk/clients/17099/sitedata/Byelaws%20and%20orders/Cornwall |IFCAlrasse
FishingByelaw2018.pdf

1
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This report summarises a pilot survey which was carried out in order to determine giggtagethodology and the
effectiveness of uag VIE tags to carry out a mark aeecapture survey. This pilot survey and methodology will form
the basis of a larger survey project to provide baseline data of wrasse population estimates in previousiy unfis

fished areas for future monitoring and provide data to inform management for a sustainable fishery.

1.1 Aims and Objectives

The aims of the study were ttetermine the suitability ofisingVIE tags omrasse and evaluate the effectivesgeof
using VEE tags for a mark an@-capture survey.
1.1.1 Aims

1 Determine the suitabliliy of tagging wrasse with VIE tags.

1 Develop an effective survey methodology mark andrecapture survey using VIE tags

1.1.2 Objectives

Evaluate suitable VIE tag locations, retention rated tag visibility on wrasse.
Set and hausixstrings of 10 traps withiveryan Bayrom researchvessel (R/VTiger Lily/I.

Compare catch data from two separate hauls at each string and between the two separate locations

= =4 -4 =4

Assessiumber of tagged wrassecaptured.

2 Methodology

2.1 Survey equipment set up

2.1.1 Size of traps

The local fishers use wrasse traps supplied by the salmon farms. TheRigu®1) are supplied by Carapaxmeasure
72cm length x 4@m width x 2&m height, weigh 3.Kg and are composed of small mesh netting with acelable
parlour entranceDue to difficulty sourcing new traps in time for the pilot survey, a local fisher allowed Cornwall IFCA

to borrow their gear while it was not in us€he traps were already riggedth a back rope, and markers.

2 http://en.carapax.se/creelspotsaps/cleaningwrassetraps/wrassetrap.html

2
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Figurel: Carapaxvrasse trap used for survey (source: carapax.se).

2.1.2 Weight of traps

The trapaused had a frame around the base of thap to add weightand protect the basé¢Figure?). In the wrasse

fishery, modifications have been made that appear to increase the efficieny and lonevity of the traps.

Figure2: Example ofmodifications that have been made tarasse traps

2.1.3 Condition of thetraps

The traps used had not been cleardiating the season and hduliilt up a layer of algad={gure3).

AP >3 Al e i S 3 s | at
Figure3: Anexample of the algae @wth covering the wrasse traps
2.1.4 Escape gaps

Thetrapshad escape gaps which were closed off using flexible black pasticable tiegFigured).
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Figure4: An exampleof the closed off escape gaps on each wrasse trap.

2.1.5 Distance between traps

Local fishermen have a Ifthom (18.3 m)backrope between traps.

2.1.6 Weighted ends

The strings wereiggedwith one parlor pot aeach end astown inFigureb.

Figure5: Parlour pots attached toeither end of the sting of wrasse traps, used ageight ends.

2.1.7 Number of traps per string

The strings were satith 10traps per stringand six strings were used in the survielpwever, one string only had eight

traps with no parlour on one end.

2.2 Methodology for setting and hauling traps

The survey was carried bffrom CornwallFCAesearch vess€R/V)Tiger LilywI(Figure6), which is a South Boats i
Island MKII catamaran with twin IVECO 450hp engiAesex 1)
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Figure6: Research Vessel (R/Miger Lilwlc/ 2 Ny ¢ | € £ LiCsurve@vess®lls & S NDO

2.2.1 Shooting

The traps were shot into the tide, with the back rope kept tight so thattraps were evenly space@nce at the

starting position for a string the first marker was deployed dberside.The skipper slowly navigated the bdatthe
desired end point of the string whilst the deck crew deployed the traps; as the back rope became tight the first trap
was deployed, then the processed repeated with each trap until titgeestring was in the water. A target was made

on HYPACK®AX(Version 2018when each parlour pot and trap was deployed over the side and was labelled with the
trap and string numberA clear line of sight and communication was maintained between skipper and deck crew

throughout the shooting operation.

The traps wee baited using a big handful of cooked crab shell (approximately two handfuls per trap). ltwotal,
bongosof cooked crab meat were supplied frodv Harvey & Sonshich was sufficient fobaiting 116traps (baiting

the six strings twice)

2.2.2 Hauling

Thetraps were hauled y 12 G KS (GARS a2 GKIG GKS @SaasSt Rh&wagdli Nizy
were hauled slowlyo try to prevent swim bladder damagm®as to limit damage to thewrasse As each trap was

brought aboard the contents afach trap were emptied into a fish badxigure7) and a photograph was kan using a
Olympus T& cameraThestate of the trap including theescape gaps on each pravas notedAny bycatch which

could potentially impact the wrasse waoted down (including eelgelvet swimming craband spiny starfish The

species sizeand sex of the individual wrasse was recorded and a note was made if they were spawning. To check if the
GNI 438 6SNB aLl syAy3d (KSe& 4SNP WAaUNRLILISRO 68& NHzyyAy3
underside of the wrasse and noting if edfEmale) or milt (male) came out. Once measured, the wrasse were

transferred to aucket full of seawaterRigure7) before being taggedThe remainingontents of the fish box were



Information Classification: PUBLIC

2018_CIFCA_Wrasse_Tagging_Pilot_Survey

emptied over the side of the vessel. The trap was then safely stacked on deck. This process was repeated for each tray

in the string

2.2.3 VIETagging

The unmixed VIE was stored in the fridge on board the vessel when not iBefeee each string was haulethe
selected coloured elastomer and curing agent were mixed in a 10:1aatiording toNorthwest Marine Technology
Inc. instructiond (NWM, 2017). Officers used 0.25 ml of elastomer and 0:®25f the curing agent which would
equate to approximatelyp0-125 tags and 262.5 wrasse (two tags perrassg once mixed The elastomer and curing
agent were mixed in 45ml cup using a toothpick for one minute. The mixed VIE was drawn up intmlaransfer
syringe and approximately Orfil was filled into a 0.8l injection syringe. Care was taken to ensure no air pockads h
formed within the syringes. The injecti@yringe containing the mixed VIE was stored infteezercompartment of

the fridgeuntil needed to maximise shelf lif€o verify the elastomer had cured properly, the mixing cups and transfer

syringes were Kat in a sealed container for over 24 hoansd checked to see if they had set

Pick and pluck foam was fitted into a plastic box and filled with seawth wrasse that had been measured was
placed upside down inta slot in thefoam to stabilise thevrasse(Figure8) and ensurehat the sampling officer could

keep their nonrinjecting hand away from the needlblsing theManual Elastomer Injector, pressure was egdruntil

the coloured VIE was seen on the tip of the needle. Excess VIE was cleared using paper towel. The needle was insert
under the skin in front of the pectoral fins and VIE was injected as the needle was pulle®isaeksingof the VIE

was stoppé before the needle was completely withdrawihis was to ensure that there was no trailing material to

stop the wound from healing or increase tag lo3fie o VIE tags were placed parallel, ventradlgyd were

approximately 5mm longdepending on the size of the wras@égure9).

® Available fromhttps://www.nmt.us/wp-content/uploads/2017/11/16to-1-ManuatVIEKitsNow2017.pdf[Accessed:
04/10/2018].
6
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Figure9: Example of VIE tags; yellow VIE in ball&ft) and blue VIE igoldsinny (righj.
After tagging the wrasse wwre placed carefully into a bin full dfesh seawater to recoverTwo bins weraised tosplit

the fishinto traps one to five and trapsix to ten(Figure10). This was so the wrasse could be separated from which

traps they werecaught inand returned as close to where they were caugbtpossible

FigurelQ: Bins of fresh seawater to acclimatise taggedassebefore returned back to seavhich weresplit into wrassefrom traps 1-5
and 610.

At the end of each sing, the wrasse were returned to the seghis was done by first returning those caughtraps

one tofive by positioning the vessel centrally as possible to the set oftriaes where they were caught using the
targets marked orHYPACKWrasse were ansferred to a smaller bucket using a hand net and once the vessel was in
position the bucket was slowly tipped under the water from the stern of the vessel. Officers ensured all the wrasse had

swum down before the vessel moved. This was repeated for tasse caught itrapssix to ten.

For the second day of hauling, the method from section 2.2.2 was repeated. But instead of tagging the wrasse after
measuring, wrasse were screened for the presence of VIE tags. This was carried out by placing thentarakse o

foam in a shaded are&hade was created using a tarpaulin canopy and putting the wrasse inside a domestic bin lid.

7
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Using a \sible Implant (VILight torch (supplied by Northwest Marine Technology Inc.), the area in front of the pectoral
fins, venrally, was lit to show signs of VIE tg§#gurell). The VI torch is used to fluoresce VIE tags and it has a deep
violet wavelength (405 nmpPfficers also looked in ambient light in case the glare of the VI Light éxsaturedthe VIE
tags(Figurel2). The VIE Colour Standard (supplied by Northwest Marewhnology Inc.) was kept in close proximity

in order to compare the colour sample directly beside a VIE tag for compdFigpmel?2).

Figurel2: Therecaptured goldsinny with VIE tags under VI Light and YH& Colour Standar@eft) and VIE tags in ambient light (right)

2.3 Ethics

For animalwelfare K S (G KNB S wQ i e andWRefirde) w&é nsidegeButir@ the initial survey planning
(Russell and Burch 1959SPA 1986 During previous survey8ornwall IFCA officers have been able to refine the
sampling procedurén order to minimisestress toall species caughSfreetet al. 2016, 2017a & 20173bThis includes
the handling and release of all species (includingdtgh)promptly and with minimal injury. Handling was kept to a
minimum and gloves were worn to reduce unnecessary losstefnal mucus or scales. Holding buckets and bins were
replenished with fresh seawater and monitored to allow wrasse to recover before returning to seatdBywas

photographed and returned immediately.

Ethical considerations were made for intrusive gding (VIE tagging) on the welfare of wrasse. Prior to carrying out
the survey,Cornwall IFCAfficers experimented on dead fish (two mackerel and one ballan) to become familiar with
the tagging procedure and deteine suitable tagging location¥he sizeand location of the VIE tags used in wrasse
were deemed to beappropriate for the size of wrassk.was also thought desirable th#te size and type of tag used
should not affect wrasse social interactions or reduce predator avoiddbugng the surveycuckoo wrassewere

excluded from tagging as this species is not targeted by the wrasse fishery and therefore deemed to be not relevant to

8
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meet the aims of the surveyBy carrying out the tagging in September, this avoided the main spawning period and
would reduce tagging vulnerable breeding wradsevas also decidetiefore carrying out the survey that any wrasse

which were under 7 cm were deemed too small to be taggé@hout accidently harming.

Before taggingthe wrasse were visually inspected for any signs of damage to ensure tagging would not hinder the
wrassé& health further.For each wrasse the total handling and tagging procedure took less than 30 sebaridg.

the tagging procedure, rasseremainedstill and docilewhen on their underside, being immersed in water and eyes
covered.All wrasse which were caught (excluding cuckod individuals less thancm total length were tagged as

this was deemed an apppriate amount in order to obtain a large enougingple sizdor a mark and recapture study

and adieve the objectives of the survey

Theuse of VIE tags in wrasse wdeemed tohave no lasting harm to wrasse oot to be harmful to humandrom
introduction into the food chainThe VIE tags are ndoxic and information on the ingestion ME tags can be seen in
Annex2. Additionally,the wrasse were noanesthetisedas it was deemed unnecessaapd it was not possible to

ensurethat the anaesthetised wrasse, once released, would not end up for human consumption.

Before undertaking the surveyCornwall IFCA researched relevalegislation and regulationgo this survey
methodologyand sought advice from the University of Exetdrwas decided thatVIE taggingarried out to the
planned methodwasnot considered to be a regulated procedure under #eimals (Scientific Procedures) Act 1986
Section 2 (8) (e).

2.4 Temporal variables

There are a number of temporal variables whiedre judged to have a potentiahpact on the results of this survey.
To limit the impact of the tide, wind speed, wind direction and water visibility the following mitigation measures were

followed;

2.4.1 Tidal range

It has been reported that tidal range has mfluence over catch rates and Stresttal. (2017) found catch ratesere
highest for the perioaf time after a peak spring tid&hetidal heightrange wa$ mto 5.2m (taken from the closest

port, Mevagissey) for the duration of the survey
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2.4.2 Wind speed

The survewvould only take place in wind speeds of less tham§th for the entire time that the traps are fishing.

2.4.3 Wind direction

All survey locationgere tobe on the south coast with a southerly or easterly asplct surveyould take place iran
easterly wind vith a NES wind above 1fhph. Thisvasfor vessel safety when wking so close in to shore and to

reduce the ifluence of wind on the survey.

2.4.4 Water parameters

A profile using Cornwall IFQA#aleport Swift Sound Velocity Profi@VF)wastaken on every survey on hauling and

setting days to determinsound velocity, pressure, temperature, salinity and density.
2.5 Location of strings

Two locationsithin Veryan Bayvere chosen as the focus of the studyear Portlog(Figurel3) and west of Dodman
Point Figureld). These have been chosen as areas that are prelyi@ml currently unfished. Thesecations were
also in reasonable proximity to the location of the traps tddoerowedfrom the fisher. Previously recorded side scan
data (Jenkiret al, 2016) was observed to identify suitalilabitat The west of DodmaRoint was chosen as exposed
reef habitat and the area near Portloe was chosen as sheltered reef haliitate strings were set per location.

An image of the plotter was taken when each trap was deployed to determine the habitat and topography of the

sealed where each trap was set, allowing comparisons to be maael¢8, Annex3).

“Valeport Swift Sound Velocity Profiler Specificatiots://www.valeport.co.uk/Portals/0/Docs/Datasheets/Valepert

SWIFTSVP.pdf
10
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2.6 Data recording

When eachrap wasshot overboarda HYPACHKarget for their position was created, enabling them to decurately
located andhe whole string replicated for the following recaptutenages taken on the camera were copied and
transferred into organised files. When recording catch detéils species, length, sex, spawning or not spawning,
damage to thewvrasseand swin bladder damage was documented waterproof paperAs well as tagolour, number
of tags and tag locatioand any other relevant information e.g. hole in tra#yl catch detds were then transferred into
a Microsoft Ecelworkbookfor analysisThe targets were exported frotdYPACHSs a .txt file and opened in Excel.
Orce reviewed, the Excel file was then transferred to the Gl softwdepinfo ProfessiorMersion 1Jwhere data

points were created to give a visualisation of the location of each string.

The daily logs foall survey days are shown in Annex 4

2.7 Statistical Analysis

To estimate population siZer wrassewithin the two survey sites, the Peterserodelwas usedThis is based on a
closed population for two visit8¥/here0 is estimatedpopulation sizeCcatch takenM marked individuals, anB
marked individuals recaptured.
0 0
Y

For where small sample sizg37) were foundand where the numbers of recaptures were zeteg Chapman

modification(Chapman, 195was used

Cc

<|o
| O
o

Thevariance(V) of 0 can be estimated as:

0 YO Y
Y <

0 p

6 p
Y o

An approximate 95% confidence interval (normalitydois assumed) can be estimated as:

O pgoeuL w?
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3 Results
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A total of 29 wrasse weregetained and measured from fivdifferent species of wrasséallan,cuckoo, goldsinny,

corkwing and rock cook, with67 recorded on the 26Septembe2018 and 162ecorded on the28" September 2018

A total of 159 wrasse (excluding cuckoo) were tagged and one was recaftafgdl and Table2).

Tablel: Number ofballan, goldsinny, corkwing and rock co@aught, tagged and recaptured at Portloe on'2@nd 28" September 2018
and population size estimates.

Portloe Estimate population size

26" September 2018 28" September 2018 (Chapman modification) and
Species Caught Tagged Caught Recaptured 95% confidence interval
#Ballan 7 7 4 0 39+47
#Goldsinny 78 78 46 1 185542035
#Corkwing 6 6 4 0 34+40
#RockCook 16 16 24 0 4244561
Total# 107 107 78 1

Table2: Number ofballan, goldsinny, corkwing and rock coalaught, tagged and recaptured
September 2018 and population size estimatdsable excludes cucko

at Dodman Point ori"2énd 28"
0 wrasse.

Dodman Point

Estimate population size

26" September 2018 28" September 2018 (Chapman modification) and
Species Caught Tagged Caught Recaptured 95% confidence interval
#Ballan 3 3 4 0 19+22
#Goldsinny 13 13 11 0 1671215
#Corkwing 14 14 27 0 4194554
#RockCook 22 22 35 0 827+1109
Total# 52 52 77 0

14
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Thepercentage catch composition of the surveys for Portloe can be se€abie3 and Table4 and for Dodman Point
in Table5 and Table6.

Table3: Percentage catch composition of the survay Portloeon 26" September2018.

String 1 String 2 String 6 Portloe All Strings
Species Number | % of catch | Number | % of catch | Number | % of catch | Number % of catch
#Ballan 4 7.4 0 0.0 3 12.0 7 6.1
#Cuckoo 2 3.7 4 111 2 8.0 8 7.0
#Goldsinny 32 59.3 30 83.3 16 64.0 78 67.8
#Corkwing 5 9.3 0 0.0 1 4.0 6 5.2
#RockCook 11 20.4 2 5.6 3 12.0 16 13.9
Total# 54 36 25 115
Table4: Percentage catch composition of the survay Portloeon 28" September2018.
String 1 String 2 String 6 Portloe All Strings

Species Number | % of catch | Number | % of catch | Number | % of catch | Number % of catch
#Ballan 2 111 0 0.0 2 6.9 5 5.1
#Cuckoo 0 0.0 3 8.8 0 0.0 4 4.0
#Goldsinny 8 44.4 18 52.9 20 69.0 33 33.3
#Corkwing 1 5.6 1 2.9 2 6.9 11 111
#RockCook 7 38.9 12 35.3 5 17.2 46 46.5
Total# 18 34 29 99

Table5: Percentage catch congsition of the survey at Dodman Poirtn 26th September 2018

String 3 String 4 String 5 Dodman Point AlString
Species Number | % of catch | Number | % of catch | Number | % of catch | Number % of catch
#Ballan 1 4.0 2 8.3 0 0.0 3 5.8
#Cuckoo 0 0.0 0 0.0 0 0.0 0 0.0
#Goldsinny 4 16.0 8 33.3 1 33.3 13 25.0
#Corkwing 6 24.0 7 29.2 1 33.3 14 26.9
#RockCook 14 56.0 7 29.2 1 33.3 22 42.3
Total# 25 24 3 52

Table6: Percentage catch congsition of the survey at Dodman Poirdn 28th September 2018

String 3 String 4 String 5 Dodman Point AlString
Species Number | % of catch | Number | % of catch | Number | % of catch | Number % of catch
#Ballan 3 6.4 1 2.9 0 - 3 4.8
#Cuckoo 1 2.1 3 8.8 0 - 3 4.8
#Goldsinny 7 14.9 4 11.8 0 - 24 38.1
#Corkwing 9 19.1 18 52.9 0 - 20 31.7
#RockCook 27 57.4 8 23.5 0 - 13 20.6
Total# 47 34 0 63
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The catch composition of the speciesr location on each survey day/shown irFigurel5to Figurel8.

#RockCook #BGaoﬂan
14% ’ #Cuckoo

7%

#Corkwing
6, 5%

#Goldsinny
68%

Figurel5: Catchcomposition of the wrasse species recordatl
Portloe on 26" September2018.

#Ballan
6% #Cuckoo

0%

#RockCook
42%

#Goldsinny
25%

#Corkwing
27%

Figurel7: Catch composition of the wrasse species recorazd
Dodman Pointon 26" September 2018.

#Ballan
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Figurel6: Catch composition of the wrasse species recoraed
Portloe on 28' September 208

#Ballan
5%

#Cuckoo
#RockCook 5%

20%
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38%

#Corkwing
32%

Figurel8: Catch composition of the wrasse species recoraed
Dodman Point on 28 September2018

The percentage length frequency plots for both survey days are shokigunel9 andFigure20for Portloe andrigue

21 andFigure22 for Dodman Point
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3.1 Portloe Length Frequency 2&eptember 2018
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Figurel9: The percentage (%) length frequency of species of wrabs#lan, cuckoo, goldsinny, corkwing and rock cgdkom three
strings near Portloe on Z%September 2018

3.2 Portloe Length Frequency8? September2018
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Figure20: The percentage (%) length frequency of species of wrabsdign, cuckoo, goldsinny, corkwing and rock cQdkom three
strings near Portloe on g" September 2018

3.3 Dodman Point Length Frequency28eptember 2018
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Figue 21: The percentage (%) length frequency of species of wrabsdlgn, goldsinny, corkwing and rock copkom three strings near
Dodman Point on 28 September 2018.

3.4 Dodman Point Length Frequenc§September 2018
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Figure22: The percentage (%) length frequency of species of wrasse (ballan, cuckoo, goldsinny, corkwing and rock cook) from three
strings near Dodman Point on ﬁ%eptember 2018.

The percentage frequency distribution per strileg each survey day is shownkigure23 and Figure24.
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3.5 Percentage Frequency Distribution per striz@]' September2018
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Figure23: The percentage (%) frequency of species of wrasse (ballan, corkwing, cuckoo, goldsinny and rock cook) per string from a
survey on " September2018

3.6 Percentage Frequency Distribution per strLt&fj1 September 20&
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Figure24: The percentage (%) frequency of species of wrasse (ballan, corkwing, cuckoo, goldsinny and rock cook) per string from a
survey on28" Seriember 2018
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3.7 By-catch
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Each trap was emptied into a fish box once recovered to deck. Images showing the emptied traps &5 the 2

September2018 are shown irTable12 and for the B" September 201&re shown ifTablel3, Annexs.

Alist of the recorded bycatch can be seen ifiable?.

Table7: List of bycatch species recorded during the wrasse surveys ofi aad 28" September 2018.

26" September 2018 28" September 2018

Common name Species name Common name Species name
Common dragonet Callionymus lyra Edible crab Cancelpagurus
Edible crab Cancer pagurus Conger eel Conger conger
Conger eel Conger conger Juvenile Gadidae Gadidae pp.

Juvenile Gadidae

Gadidae pp.

Squat lobster

Galathea squamifera

Squat lobster Galathea squamifera Spider crab Hyasspp

Bloody henry Henricia oculata Spider crab Inachus sp.

Juvenile lobster Homarus gammarus Spider crab Maja spp.

Spider crab Hyas spp Spiny starfish Marthasterias glacialis
Spider crab Inachus spp. Red mullet Mullus surmuletus
Spiny starfish Marthasterias glacialis | Velvet swimming crab Necora puber

Velvet swimming crab

Necora puber

Prawn sp.

Palaemon spp.

Worm pipefish

Nerophis lumbriciformis

Tompot Blenny

Parablennius gattorugine

Prawn sp.

Palaemon spp.

Pollack

Pollachius pollachius

Tompot Blenny

Parablenniugattorugine

Longspined sea scorpion

Taurulus bubalis

Greater pipefish

Syngnathus acus

Bib

Trisopterus luscus

Longspined sea scorpion

Taurulus bubalis

Netted dog whelk

Tritia reticulata

Bib

Trisopterus luscus

Netted dog whelk

Tritia reticulata

3.8 Water parameters

Twoprofiles usinghe Valeport Swift SVP were taken bath the 26" and 28" September 2018 which recorded depth

(m), sound velocity (m/s), pressure (dBar), temperatt€g(salinity (PSU) and dengitg/m3). At the maximum depth

the average seabed temperature was 1®&3andaverage salinity4.9 PSUrigure25to Figure28 show the

temperature profiles at each dop in Veryan Bay, the location of each drop can be $éguorel3 and Figurel4.
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Figure25: Temperature profile fromValeport SwiftSound Velocity Figure26: Temperature profile fromValeport SwiftSound
Profiler Drop 1near Portloe on 26/09/2018. Velocity Profiler Drop Zear Dodman Point on 26/09/2018.
0 0
2 2
4 4
S 8 E 8
= =
g 10 & 10
(@] (@]
12 12
14 14
16 16
18 18
145 15 155 16 165 17 175 145 15 155 16 165 17 175
Temperature ¢C) Temperature ¢(C)
Figure27: Temperature profile fromValeport SwiftSound Velocity Figure28. Temperature profile fromValeport SwiftSound

24

Profiler Drop 3nearPortloe on 28/09/2018.

Velocity Profiler Drop shear Dodman Poinbn 28/09/2018.



Information Classification: PUBLIC

2018_CIFCA_Wrasse_Tagging_Pilot_Survey

4 Discussion

4.1 Suitability of using VIE tags for wrasse:

Identifying a suitable position to tag wrasse with VIE was aided by experimenting with dead individuals and consulting
with previous work carried out (Skiftes\gkal., 2013) beforeundertakingthe field work. The chosen location of the

tag appeared to & successful with individuals recovering quickly after tagging and the tags being highly visable on all
speciesregardless of wrasse colouratiorhe colours used were noticable under ambikgiit and VI Light. The

certaintyof the VIE colour of the ongrasse recaptured was questioned between red and pink due to slight
discolouration from beingubcutaneousThe correct VIE colour was determined using the VIE Colour Standard and
highlighted the importancance of checking the corresponding colour withaatiebut VI LightThe VIE tags were

proven to becorrectly injected andetained during observation ofhe recaptureal goldsinny.
4.2 Survey methodology for mark and recapture surveys using VIE tags:

Mixingof the VIE onboard’iger Lily was relatively easydawas aided by the calm sea state. The digmequired for
tagging meant mixing in thE5ml cups resulted isomewastage as not all the VIE could be scraped out of the cup into

the transfersyringe. The VIE could be stored in the fridge to maximisé Iifieel

The use of pick and pluck fodor holding wrasse while tagging was effective. It allowed the wrasse to be kept stable
without the need ofexessivehandling and reducing the risk of injuiy officers By tagging on the undersidef wrasse,

it appeared to calm thevrasseby keeping it immersed in water and eyes coverHtk large bins used to store the
wrasse after tagging proved effeativwith wrasseaclimitisingquickly.The lids of these bins wesdso useful for

providing shae while screening for VIE tags upon recapture.

The tagging of each wrasse was carried out by one officer. As tagging was a longer process than measuring, when larg
numbers of wrasse were retained there could often be a backlog of wrasse waiting tgdealtin order to speeed up

the proccessluringfuture surveys, an additional officer tagging woulkalatethe time delay.

The Petrsen model estimates only refers to the catchable proportion of the population of wrasse in traps, which is not
the entire populationfor each specied-or example, thenouths of thetraps are selective to exclude bigdesh and the
larger ballan wrasse. Closing off the escape gaps meant the smaller species of wrasse had a higher probability of beinc

retained.

For theestimation of population size to be accurate the Petersnodel depends on meetirtge following

assumptions:

The population is closed (geographically and demographically)
All individuals within each sample are equally likely to be captured
Capture andagging does not affect catchability

Each sample is random

= =4 A -4 -2

Tags are not lost between sampling
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9 Alltags are recorded correctly and detected upon recapture

For the first assumption to hold, the time between tagging and recapture should be over a shortgfeiiod. In the
first instance this was 48 hours after tagging. However, this short time frame may have affected the recapture
probabiltydue to a change in behaviour while wrasse aclimitise back into their natural habitat aftgy fedurned to
sea. Tré may eplain why there wasalow (one goldsinny) recaptumate (Tablel and Table2). A second recapture

sampling period should be carried out, with a greater length of ti@@veen tagging and recapture

Every attempt was made to ensure there was no bias in mark and recapture. To fulfifl tieeagsumptions of the
Petersa model, each wrasse was double marked to reduce the risk of losing A tamtrolled tag retention and tag
related mortality studyprior to this surveycould not be carried out due to limited facilities for husbandtyvas
assumed tag retention rategere 100%However, it should be noted that tag retention rates may also explain why
there was a low recapture rat&ag retention rates were dependent on various variables such as trailing material,
handling, material curing and wound healitNp mortality of wrasse was observed during the study and all wrasse
swam down below the sea surface when returned. Tag related mortality was assumed to As €86hindividual
wrasse was carefully screened for tags this ensured all marksreeweded correctly andeported onrecapture, thus

meeting another one fothe assumptions of the Petensenodel.

Another possibility for the low recapture rate may have been because ofample sizéagged for both locationsThe
Peterse&n model is bias to small sample siaes tends to overestimate the actual populatiarhich is why the
Chapman modification was us@dthe analysisThe results of the estimated population sizes produced wide
confidence intervals which is down to the numbemohsserecapturedbeingsmall or zeroTablel and Table2). The
confidence intervals were greatehnan the population estimates themselves and therefore the population estimates
are not reliablelt is recommendedhat a survey hasnoughwrassetaggedin the first sampling periodnd the second
sample is large enoligto ensure that more than semdagged wrasseare recpaturedthen the bias of the Chapman

equation can be consided negligible Robson and Regigt964)

4.3 Limitations

The limitations in this study anécommendationso minimise these offuture surveys are shown below.

4.3.1 Water visibilty

Secchi disks should be taken on every survey on hauling and setting days to determine water visability, as it is

considered that this may have an influence on the catch rates.

4.3.2 Location of strings

The number of wrasse caugimay have been influenced fromehhabitat that the strings were set orAlthough every
effort was made to ensure habitat suitabilityprae of the trapswere set on sedimentThe areas chosen had not

previously been fished before, so there was no previous data on suitable ground ocoatpbsition.
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Additionally, vhile every effort was made to ensure the traps wereset in the exact same location, the exact
positioning was not directly comparable for some trapbe tagged wrasse were released as close as possible to the
location they vere caught. However, it is assumed the wrasse swim straight down and inhalsi¢dbed within close
proximity. The area of influence of each trap is unknama therefore makes it difficult to determine the area the

estimated population size relates to.

4.3.3 Population estimate

ThePetersen mdelis based on assumptions which need to be met for the estimate of population size to be accurate.
The ecapture numbersvere low which could have been due to sampling bias on the individuals behdyaarrying
out the re-capture 48 hours after taggiras his did not allow time for the taggesrasseto aclimatise back into their

natural habitat. Additionally, the arvey sample size/asnot large enough to ensuriiere wasno bias in the analysis.
4.4 Future surveys

1 Ensure suitable habitats are identified prior to deploying trégbitat type, exposure and depth range)

1 Determine a minimum sample size for statistical power.

1 Inorder to get larger sample size, if multiple days of tagging have occurred then the Sahodetkouldbe
used for analysis. Same assumptions as Petarsmiel

1 Second sampling period should be after 48 hours but no longer than two mtmthglude sampling bias and
meet assumptions

1 Undertake survey work inshed (skewed population) and dished areas (control)

9 If using a combination of colours for VIE tags to ensure they can be easily distinguished from each other (e.g
do not combine green and yellow)

1 Having a additional officetagging would speed up the process
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6 Appendices

Annex 1¢ RV Tiger Lily vessgdecification, deck plan and offsets

Builder South Boats Ltd
Model Island MKII
Built 2007
LOA 11.0m
Beam 4.98m
Draught 1.1m (aft)
Tonnage c.10 tonnes
Area of operation MCA Category 2
Call sign MRWR7
MMSI Number 235054954
MECAL Certificatiomumber MO7WB0111059
Complement 14 (including min 2 crew)
Propulsion 2 x 450hp Iveco NEF series
Speed Cruising: 1& 18 knots
Top: 24¢ 26 knots
Range . 400 nautical miles
240v AC supply Victron 3Kw power inverter

5KVA VolvePerkins generator

(All 240AC power is accessed via APC Smart UPS C:

Stern Gantry

500kg SWL

Winch (on stern gantry)

Spencer Carter 0.5t with scrolling level wind

Slave hauler Sea Winch 200m dia.
Electric line hauler 12v Spencer Carter Bandit
Positioning Hemisphere V1I0GNSS
3 x Furuno GP32
NMEA data outputs 4 x USB
4 x Serial
4 x banjo
Navigation Olex with data export Knockle
Hypack Max
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Tiger Lily VI General Layout - Plan view

11.0 meters

Davit in port quarter

position
‘Roof mounting for
_ navigation Furuno isoh 1
0.5twinch ————— i |I Ll:trzl:sa ere Vi 4.98 meters
/ ‘ Antenna roof mounting for
AFrame Slave hauler 0 GP32 survey GPS
Transducer location Davit in starboard
position
Offset (m)
NMEA Device Make/Model Offset Name 0¥ Qg Y (port) Z (+F)
Sounder Furuno Navnet Transducer 7.0 4.2 -0.5

GPS Furuno GP32 GPS1 4.8 3.48 +2.2
GNSS Hemisphere V100 GNSS 1 5.0 2.5 +2.35
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Annex 2¢ Ingestion of Visible Implant Elastomer

Northwest Marine Technology, Inc.

13 May, 2014

Ingestion of Visible Implant Elastomer

Northwest Marine Technology’s Visible Implant Elastomer (VIE) 1s made from a two part
silicon-based material that is mixed together just before tagging. One part is the “curing agent™
and the other part is the silicon base. It is injected as a liquid and cures to a pliable solid. About
90% of the VIE is compnised of the pigment and a medical grade silicone which is approved in
the United States for surgical mplants in bumans. specifically for breast mplants. Like all
silicones used for human implants, ours uses the non-toxic platimmm catalysts.

The mamufactorer of the pigment states “The pigments ... have been pre-approved through Duke
University for the ACMI certification program. They are essentially non-toxic and contain no
constituent heavy metals or morgame phosphors.™ (ACMI stands for Arts and Crafts
Manufacturers Institute who approves materials nsed for things like crayons, paints, and
children’s toys; www acminet org).

We have not applied for approval of VIE as a food additive by the Food and Dug
Admimistration (i.e. it is not approved by the FDA for 1on), and therefore, when
possible, encourage people to tag in body parts that would not be consumed. On the other hand,
we know that the elastomer has been consumed, incloding by some people i our office, and
there have been no reports of ill effects.

B Vs Mmoo~

Geraldne Vander Haegen
Research Biologist
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955 Malin Lane SW,

Tumwater, WA 98501, USA
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Annex 3¢ Sounder Images
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Table8: Sounder images to detenine habitattype from wrasse surveyn 26" September 2018

String 1¢ Trap 1
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String 1¢ Trap 9

String 1¢ Trap 10

String 2¢ Trap 7 String 2¢ Trap 8
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String 3¢ Trap 7

String 3¢ Trap 8
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String 4¢ Trap 5 String 4¢ Trap 6
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String 4¢ Trap 7 String 4¢ Trap 8
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String 5¢ Trap 3 String 5¢ Trap 4
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String 6¢ Trap 1 String 6¢ Trap 2
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String 6¢ Trap 3

String 6¢ Trap 9
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Annex 4¢ Daily Logs
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24" September 2018& Wrasse Tagging Pilot Survey

Daily log fothe survey carried out on $4September 2018:

Survey code20180824 CIFCA Wrasse

Staff: Colin TrundlgPrincipal Scientific OfficeCornwall IFCABtephanie SturgeofScientific Officer Cornwall IFCA)
Hilary Naylor(Scientific Officer Cornwall IFCAKate Ower(Scientific Officer Cornwall IFCAANnie JenkirfScientific
Officer, Cornwall IFCAnd Daniel McintyréSkipper/ Enforcement Officer, Cornwall IFCA)

VesselTiger Lily VI

th

Table9: Daily log for the survey carried awn 24" September 2018. All times are in UTC.

Survey conditions

Cloud

2/8

Wind

SE 5

Sea State

2

Tide

Falmouth HW 18:00 (5.14m)

Time

Activity

09:55

Left Mylor

11:20

Hauled first string from St Austell Bay

11:50

Hauled second string from St Austgdy

12:20

Steam to survey site and lunch

12:30

Arrive at survey site

12:58

Set first string

13:04

Set second string

13:13

Steam back to St Austell Bay

14:00

Hauled third string

14:17

Looking for fourth string

14:30

Hauled fourth, fifth and sixtktring

16:25

Steam to survey site

16:50

Set third string

16:53

Set fourth string

16:58

Set fifth string

17:14

Set sixth string

17:17

Steam back to Mylor

18:00

Arrive back on mooring
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26" September 2018& Wrasse Tagging Pilot Survey

Daily log fothe survey carried out on 26September 2018:
Survey code20180826_CIFCA_Wrasse

Staff: Colin TrundlgPrincipal Scientific OfficeCornwall IFCABtephanie SturgeofScientific Officer Cornwall IFCA)
Kate Ower(Scientific OfficerCornwall IFCAANnnie JenkifScientific OfficerCornwall IFCAPhD Student (University of
Exeter) and Daniel Mcinty(&kipper/ Enforcement Officer, Cornwall IFCA)

VesselTiger Lily VI

Tablel10: Daily log for the survey carried out on ?ESeptember 2018. All times are in UTC.

Survey conditions

Cloud 0/8

wind SE 710mph

Sea State 2

Tide Falmouth HW 06:58 (5.07m)

Time Activity

07:05 Departed Mylor

07:13 Fuelling at Falmouth Fuel Services
07:15 Mixed VIE tagspink (1ml) and yellowW0.5ml)
08:03 Finished fuelling, steam to survey site

08:51 Arrived at survey site

09:00 SOL String 5

09:25 EOL String 5

09:30 Reset String 5

09:40 SOL String 4

10:13 EOL String 4

10:19 Reset String 4

10:22 Mixed VIE tagblue (0.25ml)

10:35 SOL String 3

11:08 EOL String 3

11:17 Reset String 3

11:24 Finished 3 strings at Dodman Point, steaming to next survey

11:33 Lunch

12:10 Mixed VIE tagsorange, green & red (0.25ml)

12:26 SOL String 1

13:17 EOL String 1

13:24 Reset String 1

13:34 SOL String 2

13:54 EOL String 2

14:07 Reset String 2

14:17 SOL String 6

14:45 EOL String 6

14:53 Reset String 6

15:08 Cleared down deck

15:37 ValeportSwift Dop 1 near Portloe
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15:49 Valeport Swift Bop 2 near Dodman Point
15:52 Departedsite for Mylor
16:30 Moored at Mylor

28" September 2018 Wrasse Tagging Pilot Survey

Daily log for the survey carried out on"28eptember 2018:

Survey code20180828 CIFCA Wrasse

Information Classification: PUBLIC

Staff: Colin TrundlgPrincipal Scientific OfficeCornwall IFCABtephanie SturgeofScientific Officer Cornwall IFCA)

Hilary Naylor(Scientific OfficerCornwall IFCAKate Ower(Scientific Officer Cornwall IFCAANnnie JenkirScientific

Officer, Cornwall IFCAPhD Student (University of Exeter) and Daniel Bcén(Skipper/ Enforcement Officer, Cornwall

IFCA)

VesselTiger Lily VI

Tablel1: Daily log for the survey carried out on ?%Beptember 2018. All times are in UTC.

Survey conditions

Cloud 1/8

Wind SE 1820mph

Sea State 5

Tide Falmouth HW 8:00 (503m)

Time Activity

07:05 Departed Mylor

08:03 Valeport Swift Drop 3 near Portloe

08:10 SOL String 1

08:36 EOL String 1

08:54 SOL String 2

09:13 EOL String 2

09:31 SOL String 6

10:04 EOL String 6

10:20 Transit to returrthree strings to St Austell Bay
12:10 Finished lunch and arrived at Dodman Point
12:10 Valeport Swift Drop 4 near Dodman Point
12:18 SOL String 5

12:33 EOL String 5

12:36 SOL String 4

13:06 EOL String 4

13:15 SOL String 3

13:45 EOL String 3

14:00 Transit to return three other strings to St Austell B
14:50 Left St Austell Bay

16:00 Arrived in Mylor
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Annex5 ¢ Trap contents

Tablel12: The contents from each wrasse trap. Imagesm wrassesurvey on 28 September 2018

String 1¢ Trap 1 String 1¢ Trap 2
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String 6¢ Trap 5 String 6¢ Trap 6
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Tablel3: The contents from each wrasse trap. Images from wrasse sampling surv@;B‘BrSeptember 208.

Information Classification: PUBLIC

String 1¢ Trap 1

String 1¢ Trap 2

String 1¢ Trap 7
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String 2¢ Trap 7 String 2¢ Trap 8
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String 3¢ Trap7 §tring 3¢ Trap 8

String 4¢ Trap 1 String 4¢ Trap 2
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String 4¢ Trap 3 String 4¢ Trap 4

String 4¢ Trap 8

String 4¢ Trap 9 String 4¢ Trap 10

55



