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Executive Summary

1 A key objective of the new Common Fisheries Policy (CFP) is the progressive elimination
of discards in EU fisheries. The landing obligation or discard ban, effective 1 January
2014, is being phased in across fisheries and species, and will cover all stocks subject to
Total Allowable Catch (TAC) limits and those with Minimum Conservation Reference
Size (MCRS) in the Mediterranean by 2019.

1 The CFP includes several exemptions and flexibility tools. One exemption from the
landing obligation is described for “species for which scientific evidence demonstrates
high survival rates...”. Central to a proposal for an exemption, is the requirement for
clear, defensible, scientific evidence on discard survival rates.

1 There are some reliable estimates of skate and ray discard survival, but these cover just
a few of the many combinations of area, gear and species of skates caught in EU
fisheries.

9 Other supporting evidence may be usefully applied to enable informed extrapolation of
skate and ray survival estimates. For example, where the fishing operations and
environment are consistent with studied fisheries, and where, once a relationship
between health condition and survival is established, inferred survival rates can be
established with the collection of vitality information from discarded rays

91 Data on the health condition of discarded skates and rays has been collected in many
different projects. Here we collate ten years of CEFAS health vitality information on
discarded skates and rays. The resulting database aims to maximise the utilisation of the
best available data on skate and ray vitality and survival.

9 \Vitality data, describing the health of commercially caught skate and ray species at the
point of release back to the sea, were successfully collated to provide centralised data
holdings of vitality assessments from 17,259 individual fish.

1 Preliminary analysis found that, of those skates and rays assessed for vitality, 99.75%,
97.90% and 95.38% survived fishing capture in longline, otter trawl and netter fisheries,
respectively (although ~8% of biological sampled rays were not assessed for vitality).

1 At-vessel mortality rates, those assessed as dead at the point of release, were low
across all gears, with 2% of rays being reported dead when discarded.

1 The highest incidences of rays and skates in poorer health condition (28% of the
discards), were caught in otter trawl fisheries, compared with 5% and 12% in longline

and netter fisheries, respectively. There were no data available on beam trawl fisheries.
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1 The species with the highest proportion of dead and poor health condition discards, were
blonde ray caught in longline fisheries and spotted ray in otter trawl fisheries and static
net fisheries.

9 Discard survival investigations have generated discard survival rates for thornback rays
with different health conditions. Based on these data, it can be inferred that 81% of
thornback ray caught and released in the otter trawl fisheries of IVc could survive the
catch and discard process.

1 Data from projects where mark and recapture tags were deployed were also collated.
While these conventional tags do not generate a discard survival estimate, the returns
can be used to show the relative differences in survival between the health categories of
discarded skates.

9 For most skate species, the proportion of returned tags (recaptured skates) was greater
for species released in a better health state, with the exception of thornback ray, where
more rays of poorer health condition were returned.

1 The data collated here could be used to further examine what factors effect ray and
skate vitality and, when estimations of vitality linked survivability are further developed,

could estimate what proportion of discarded skates are likely to survive.
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Introduction

Skates and rays (here after collectively referred to as skates) in European waters are
currently managed through family wide (Rajidae) Total Allowable Catch (TAC) quotas. Since

1999, TACs for skates have been reduced, in accordance with advice provided by ICES.

The life history of elasmobranchs (late age-at-maturity, low reproductive output, slow growth)
makes them vulnerable to overfishing. The large size and shape of skates make them
susceptible to capture in fishing nets even from a young age (Ellis et al., 2008b).
Understanding the fate of discarded fish post-capture is therefore of management concern
and will determine the suitability of different management measures. This has specific policy
relevance owing to recent reform of the EU Common Fisheries Policy. In Article 15 of the
CFP Basic Regulation, which came into force on January 1% 2014, a phased discard ban or
landing obligation for regulated species was introduced. This discard ban will cover all quota
stocks in EU waters (and those with a Minimum Landing Size in the Mediterranean) by
January 2019. Most skates are caught in mixed demersal fisheries, and therefore, where
guota is restrictive, they may act as a choke species. Furthermore, the Landing Obligations
may also be in contradiction with existing local bylaws in English and Welsh coastal waters,

which dictate that juvenile skates cannot be not retained.

The policy includes several exemptions and flexibility tools. One exemption from the landing
obligation is described for “species for which scientific evidence demonstrates high survival
rates, taking into account the characteristics of the gear, of the fishing practices and of the
ecosystem”. To support any proposed exemption, scientific evidence for discard survival
rates are required. Research has shown that some discarded fish survive (Braccini et al.,
2012), and in some cases, the proportion of discarded fish that survives can be substantial,
depending on the species, the characteristics of the vessels, and other operational,
biological and environmental factors (reviewed by Catchpole et al., 2017). Therefore,
exemptions from the European discard ban are likely to be fishery specific, where these
factors are consistent, and based on survival estimates that are representative of the fishery
(STECF, 2014).

Existing published evidence on discard survival of commercially caught skates was reviewed
by Catchpole et al. (2017). Six references provided original discard survival estimates of
commercial ray species caught in EU fisheries. The work highlighted that these discard

survival rates were not robust when applying the critical review method developed by the
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ICES Workshop on Methods to Estimate Discard Survival. Consequently, data from two of
the studies were re-examined to generate more reliable estimates; i) Raja clavata (thornback
ray) caught in the Bristol Channel ray targeted otter trawl fishery; based on 81 captive fish;
the survival probability was 57-69%; and ii) Raja brachyura (blonde ray) and Leucoraja
naevus (cuckoo ray) caught in the English southwest beam trawl fishery. Based on 26
blonde rays and 26 cuckoo rays, the discard survival rate was 41-44% and 34-35%
respectively. Also as part of this work, a new study, using tagging data, estimated discard

survival of thornback ray at 95% for the North Sea inshore trammel net fishery.

Therefore, while there are some reliable estimates of skate discard survival, these cover just
a few of the many combinations of area, gear and species of skates caught in EU fisheries.
While further studies are being undertaken, the number of combinations of gear and area
that warrant investigating means that it is not practical to investigate them all. At the same
time, knowledge on the factors that influence survival is currently not sufficient to extrapolate
much beyond the conditions under which direct observations are made. However, other
supporting evidence may be usefully applied to enable informed extrapolation of survival
estimates. For example, where the fishing operations and environment are consistent with
studied fisheries. Also, once a relationship between health condition and survival is
established, then inferred survival rates can be established when health condition of

discarded fish is known.

Information on the health condition of skates at the point of discarding have been collected
over many years in many different projects. These data were identified and collated to
enhance existing evidence that may be used to support future survival exemptions. Here we
collate ten years of CEFAS health vitality information on discarded skates. In addition, we
gather the results from captive tank experiments and information on return rates from
tagging studies. The resulting database aims to maximise the utilisation of the best available
data on skate vitality and survival. We also provide preliminary summary statistics of these
data and infer proportions of vitality and likely survivability in several UK fisheries. Moving
forward, fisheries scientists may use these data to further provide effective advice to policy

makers and fishery managers.
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Project objectives

This work aims to centralise all currently available data on ray vitality and survivability. It
builds on the work of Catchpole et al., (2017) and adds additional data from Ellis et al., (in

review) and Bendall et al., (unpublished). The objectives of this work are as follows:

Collate all available data on ray vitality assessments from fishery-dependent surveys.
Standardise vitality assessments of skates in order to draw preliminary comparissons
between studies.

1 Provide preliminary overviews of the data including information on factors effecting
vitality and/or survivability.

1 Apply survivability probabilities from tank survival work, reviewed by Catchpole et al.,
(2017), to collated vitality indices to infer survival probabilities in comparable
fisheries.

9 Collate tag return data to inform on the relative discard surival of different health

conditions.

Ray vitality and inferred survival Page 6 of 35



=7

=(=Cefas

Materials and Methods

Data collation

Data were collated from a total of ten CEFAS led research projects between 2007 and
present day (Table 1). Data were only compiled for studies from the Northeast Atlantic that
conducted fishery-dependent surveys. Where possible, data were collated on the fishing
operations, biological information, and vitality of the fish at point of release (Table 2). Date,
location and depth have been given at the time of gear haul. Where possible, original data
were collated from the review by Catchpole et al.,, (2017), Defra funded MB5201 and
MB5202 projects (Ellis et al., 2012; Hetherington et.al., 2016), Fishery Science Partnership
(FSP) projects (Bendall et al., 2012; Ellis et al.,, 2012; McCully et al., 2013) and data
collected under European Fisheries Fund (EFF) Shark By-watch 1 and 2 programmes
(Bendall et al., 2013; Hunter et al., 2016). Original data could not be obtained for several
publications that had recorded vitality and survivability of skate and included Kaiser and
Spencer (1995), Depestele et al., (2014) and Saygu and Deval (2014).

Table 1: List of identified sources of original data on vitality and/or survival rates of skates in fishery-dependent
surveys.

Project Yea Area Reference

Enever, Ret al, (2009). The survival of skates (Rajidae) caught by

FSPRAY 2007 Vilg demersal trawlers fishing in UK wateisheries Researc®7(1), 7276.

Ellis, J. R., Burt, G., & Cox, L. (2008)Programme 9: Thames Ray

Thames FSP 20078 Ve Tagging and Survivakisheries Scienc®8.

Enever, Ret al, (2010). Discard mitigation increases skate survival in-

C18270 2009 viitg Bristol ChannelFisheries Resear¢ti02(1), 9-15.

Ellis, J. R.et al,(20129. Assessing discard mortality of commercially

MB5202 201011 Vilef caught skates (Rajiddejalidation of experimental resultReport to Defra

Bendall, V. A.et al,, (2012). Spurdog, porbeagle and common skate

MFO47 2011 Vile.th bycatch and discard reductidfisheries S@nce Partnershi012 1-88.
McCully, S. R.et al, (2013). Monitoring thornback ray movements an
MF052 201213 Ve assessing stock levelSEFAS Fishery Science Partnershiprogramme
35, 33 pp.
Bendall, V. A.et al,, (2013. Shark By-Watch UK: Regional bycatch
Bywatch 1 201213 IVc awareness of sharks and rays in the southern North Biat Study.

European Fisheries Fund (EFF), Final project ref@EFAS 93 pp.
Hetherington, S. Et al, (2016). NEPTUNE 2.0: Monitoringf Common

M5201 201416 Vlle.fh Skate in the Celtic Sea in partnership with the fishing induBitnal

project reporf CEFAS 76 pp.
Catchpole, Tet al, (2015). Estimating the discard survival rates of
MF1234 2015 Vild selected commercial fish species (plaideuronecte platessa) in four
English fisheriesCEFASreport, pp108.
Hunteret al, (2015). Shark ByVatch 2i Understanding b¢atch of
elasmobranchs in UK waters: A nationwide programme, a regional
approach. European Fisheries Fund (EFF),|Firgect reportCEFAS 55
pp.

Bywatch 2 2015 Ve
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Table 2: Data collated from available projects. Data that has been standardised for this work has been denoted
by SP — please see ‘Data Standardisation” section for further details.

Field Data
Project Project number
Fish Handler Fisher/Observer/Scientist
VesselName Boat work was conducted on
Gear Original gear description
GearcategorySP Standardised thongline/ Otter Trawl Static Net
Station Survey statiomumber
Haul Number Survey hal number
Species Species name
Total Length Total length(cm)
Wing width Disc width if available (cm)
Sex Male/Female/Unknown
R.F Raising factor (if applicable)
Maturity A/B/C/D/U
DSTID Data storage tag number
Mark ID Mark ID number
Doubletag DST + Roto tag number
Condition As published in report
New Condtion SP Stanardised condition see table 3
Date Haul date
Latitude Haul latitude (decimals)
Longitude Haul longitudeg(decimals)
Depth Haul depth (m)
Soaktime SP Gear deployment timea(s)
ICESArea ICES Division
Port/Star Gear deployed on port or starboard side
Exp/Cont Experiment or Commercial fishingethods

Across the surveys, vitality assessments were mainly conducted on all skates captured
during surveys and there was no apparent preferential selectivity of different vitality states for
those skates assessed. Where all skates could not be assessed (e.g. due to high abundance
hauls and time limitations), a subsample was taken from the larger catch, which is also
believed to be random (pers. comms. Enever & Bendall). Accordingly, the raising factors
applied to some of these data are assumed to reflect similar proportions of vitality observed
in those fish directly assessed. An exception to this was in project MF1234, where thornback
rays were randomly selected from the net for tagging. Those fish that were not randomly
selected from the net were placed in holding tanks until the tagging was complete, before

being assessed. Accordingly, these skate (n=196) were removed from the analyses.

A summary of each project can be found in Annex 1 and a full description in the respective
report (Table 1).

Ray vitality and inferred survival Page 8 of 35
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Project
# By-watch 1

By-watch 2
18270
Enever 2010
M5201
MB5202
MFO47
MFO52
MF1234
Thames FSP

Latitude
® O % o @« © o @ @

Longitude

Figure 1: Distribution of projects that recorded ray vitality.

Data standardisation

To make independent studies comparable it was necessary to standardise some of the
recorded information across studies. Firstly, only data that had been collected using
representative commercial fishing practices were summarised. Projects C18270 and Enever
et al., 2010 trialled various experimental gear deployments including shorter tow durations
and different mesh sizes, which were excluded from summary analyses. Other studies used
a range gear deployment times but were more representative of commercial fishing practices
and retained in summarised data (Ellis et al., 2008, 2012; Bendall et al., 2012).

Fishing gears have been classified into three main types; Longline, Otter Trawl and Netters.
“Tangle nets”, “Trammel nets”, “Gill nets” and “Fixed Nets” have all be classified as “Nets”.
Likewise, “Twin otter trawls” and “Single otter trawls” have been classified as “Otter trawls”.
Mesh size has not been included in these analyses to allow for sufficient data to be

comparable.

Across these data, a variety of health assessments have been used to describe the vitality of

skates (

Ray vitality and inferred survival Page 9 of 35
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Table 3). Health scores have been standardised to the lowest common three level

classification used across the studies; “Lively”, “Sluggish” and “Dead”. These have been

assigned new “A”, “B” and “D” categories respectively and then applied to other vitality

assessments where finer resolution health scores were used. A conservative approach was

taken when health conditions were given in between two scores, taking the lower health

condition as the health of the animal. Health vitality standardisations can be found in

Table 3 but generally follow: Excellent/Good (A), Poor/Moderate (B), Dead (D), or Unknown

(U). The original data forms are preserved in the metadata, as well as the new descriptions.

Detailed descriptions of the methods used in each study can be found in their respective

report (

Table 1).

Table 3: Health categories and criteria recorded in each project with the standardised health scoring given inside

the parentheses and in bold.

Project Gear Year Health Scoring
Poor: 1- Dead or nearly dead, no body movemstight movement of
spiraclegB)
C18270 Otter trawl 2007 Moderate: 2 Limp body/wing movement, 'and spiracle movemgt
Good: 3- Vigorous wing/body, movement and rapid spiracle movergfent
Tr|1:asn;es Various 2007 1: Lively (A), 2: Sluggish(B), D: Dead(D)
Dead: O- No movementD)
Eneveret Poor: 1- Slight movement of spiraclé8)
al. 2010 Otter trawl 2009 Moderate: 2 Limp body/wing movement, 'and spiracle movemgjt
Good: 3- Vigorous wing/body, movement and rapid spiracle movergient
MB5202 Various 22%11(1 1: Lively (A), 2: Sluggisk(B), D: Dead(D)
MEO47 Trammel 2011 1: Lively (A), 2: Sluggish(B), 3: Very(/s)lugglsr(B), 4: DeadD), 5: Scavenged
1: Lively - little bruising, regular movements of spiraclgsls, mouth, wings
. 2012 and tail(A)
MF052 Longline 2013 2: Sluggish(B)
D: Dead(D)
By-watch 1 Various 2013 1: Lively (A), 2: Sluggish(B), D: Dead(D)
2014- Excellent(A), Excellent/GoodA), Good(A), Good/PooKB), Poor(B),
M5201 Trammel 2016 Poor/MoribundB), Dead/Scavenge(D)
Moribund- No body or operculum movements, no response to touching
prodding- (D)
Excellent- Vigorous body movement; no or mirfagxternal injuries onlyA)
MF1234 Gill nets 2015 Good- Weak body movement; responds to toing/prodding; minof external
injuries- (A)
Poor- No body movement but fish can move operculum; mirarmajor®
external injuriegB)
By-watch 2 Various 2015 Excellent(A), Good(A), Poor(B), Dead(D)

2 Minor injuries were defined as ‘minor bleeding, or minor tear of mouthparts or operculum (<10% of the diameter), or moderate

loss of scales (i.e. bare patch)'.

Ray vitality and inferred survival
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b Major injuries were defined as ‘major bleeding, or major tear of mouthparts or operculum, or everted stomach’.

Inferred discard survival

Where operational and environmental variables are consistent between fisheries it may be
appropriate to extrapolate survival estimates across fisheries. Supporting information on the
health of the discards can be used to support this. Using discard survival probabilities at
each vitality category that were calculated in Catchpole et al.,, (2017), we apply these
estimates to newly collated vitality data from comparable fisheries. Analyses were restricted
to thornback ray caught in otter trawl surveys. Sufficient data were only available for
thornback ray in the otter trawl fisheries from ICES IVc when combining the results from FSP

Thames and By-watch projects.

Inferred survival probabilities for thornback ray caught in the Bristol Channel otter trawl
fishery that were excellent or good condition (i.e. category “A”) were between 85-87%, and
rays in poor condition (i.e. category “B”) had a 54% chance of survival. These probabilities of
survival were applied to each thornback ray condition from otter trawls from ICES division
IVc. It is assumed that the proportion of those thornback ray that were not assessed in this
area (category “U” = 10.04%) have a similar proportion of health categories as those that
were assessed (raised numbers at health). Where health categories ‘excellent’ and ‘good’
have been combined to condition “A”, we used the conservative survival probability for skate
assessed as ‘good’ from Catchpole et al., (2017). The upper and lower probability
estimations from the Kaplan-Meier models have also been used to give a range of possible

survivability’s for thornback ray in IVc.

Tagging data

Data from conventional tagging studies were extracted from the CEFAS Tagged Fish
Database (TFD) (Burt et al., 2006). Some of the tagging information held in the original
project files were incomplete or missing. Instead, data on tagged fish were restricted to those
vessels that had participated in the collated projects here (Table 4). Furthermore, data was
additionally restricted to years between 2007 and 2017. Lastly, data were restricted to
individuals that had been at liberty for equal to or greater than 14 days to give a better
estimation of survival. These data provide an overview of the skates tagged under fishery-

dependent survey conditions. Health conditions for tagged fish were either “Lively”,

Ray vitality and inferred survival Page 11 of 35
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“Sluggish” or “Unknown”, and were assigned the same health parameters as used for on
board vitality standardisation (i.e. “A”, “B” and “U” respectively). For each health condition, a
corresponding proportion of returned tags was calculated. While this conventional tagging
data does not produce estimates of discard survival, when vitality is recorded, is does enable

an analysis of the relative survival chances of skates discarded in different health conditions.

Ray vitality and inferred survival Page 12 of 35
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Over the ten projects, vitality information was collated for 19,382 skates (raised from 16354

direct individual observations) skate health assessments came from vessels operating at or

close to normal practices (i.e. same gear and similar tow durations). These projects covered

six ICES division (4.c, 7d.e.f.g.h) and work of 20 commercial fishing vessels. It should be

noted however that there was not an equal distribution of gear use (longline, otter trawl,

netters) across the ICES divisions. Health vitality information was held for a total of nine

species of skate (Table 5).

Table 4: Summary of fishing practices adopted in each project, excluding data from non-skate species and

“

experimental gear deployments. “n” is the number of rays assessed for that category including where raising
factors (RF) have been applied to catches.

Project Vessel Gear Year n Depth (m) Sogl:r ;’)lme
cigzro UL oM@ Otter trawl 2007  59XF  31-60  3.58-5.08
Harvester Twin otter trawl 2007 925 3-23 0.33-1.42
Janeen Twin otter trawl 2007 1691 7-29 0.42-1.33
Jessica M Longline 200708 110 6-18 1.08-3.25
ThFaS”F‘,es JessicaM  Twin otter trawl 2007 1126 4-24 0.5-15
Jolene Fixed nets 2008 530 10-24 0.48-23.18
Jolene Longline 2008 1145 32 2.07-5.25
T-Rex Fixed nets 2007 445 12- 22 13.92-52.83
i?e\égrl%t Cerulean Otter trawl 2009  143%F  40-65 3-7
Angelle Marie Tangle nets 201011 371 12-22 17-47.5
MB5202 Nicola May Longline 2010 22 36-55 15-17
Nicola May Otter trawl 2011 333 40- 57 1-4
MF047 Govenek Trammel 2011 1201 - 15-60.5
Avril Rose Longline 201213 204 30- 32 2.67-3.82
MF052 Western Lady Longline 201213 268 14-49 2.17-5.82
Iceni Longline 2013 417 - 0.83-6.68
Jessica M Twin otter trawl 2012 400 - 0.17-1
By-watch 1 Jolene Longline 2013 563 - 1.25-5
Molly T Fixed nets 2013 119 - 24-72.83
Suvera Single otter trawl 2013 223 - 0.67-1.25
Western Lady Longline 201213 12 - 1.67-5.5
M5201 Govenek Trammel 201416 1733 93- 150 0.22-1.3
MF1234 Halcyon Gill nets 2015 62RF 21 48-72
Jessica M Otter Trawl 2015 572 6-62 0.65-1.35
Jolene Longline 2015 120%F 5-25 1.17-5.67
By-watch 2 Porturus Shrimp Trawl 2015 6 3-12 0.83-2.42
Sukat I Tangle Net 2015 2 7-10 24.5-25.5
Suvera Otter Trawl 2015 155%F 7-28 0.95-1.17

Ray vitality and inferred survival
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Figure 2: Raised proportional catch rates and vitality scores for each species across the collated research
projects.

Table 5: Summary of raised species health conditions across all fishing gears and projects. Standardised health
classifications are Excellent/Good (A), Poor/Moderate (B), Moribund/Dead (D), or Unknown (U).

Species Code A B D U Total
Blonde Ray BLR 247 (37%) 394 (60%) 20 (3%) - 661
Blue skate BSKT 2496 (85%) 241 (8%) 185 (6%) 2 (0%) 2924
Cuckoo Ray CUR 1 (4%) 21 (89%) 2 (6%) - 23

Flapper skate FSKT 10 (100%) - - - 10
Smalleyed Ray PTR 233 (23%) 733 (72%) 48 (5%) - 1014
Spotted Ray SDR 306 (42%) 359 (49%) 65 (9%) 2 (0%) 732

Common stingray SGR 6 (50%) 6 (50%) - - 12
Thornback Ray THR 9083 (78%) 1186 (10%) 66 (1%) 1364 (12%) 11698

Undulate Ray UNR 113 (61%) 71 (38%) 1 (1%) - 185
Grand Total 12494 (72%) 3010 (17%) 386 (2%) 1368 (8%) 17259

Ray vitality and inferred survival Page 14 of 35
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Discarded Skate Vitality

At the species level, thornback ray were the most commonly assessed skate species,
contributing 68% of the total vitality data (Figure 1; Table 5), although this was not consistent
across projects and areas. These data were mainly from By-watch 1 & 2, MF052, MF1234
and the Thames FSP (Figure 2) — all of which operated in ICES division IVc (Figure 1) and
were typically targeting thornback ray (Table 1). Likewise, projects M5201 and MF047
almost exclusively caught the common skate complex due to targeted research efforts to

better understand this species in ICES divisions Vlle.f.h (Figure 1; Figure 2; Table 1).

Species vitality

At the species level, there was some evidence to suggest that there were species-specific
differences in health condition (Table 5,

Figure 3). In longline fisheries, health conditions were generally better for all species, with
very few dead individuals being recorded and most being recorded at health condition “A” (
Figure 3). Similar high health conditions (“A”) were recorded in netter fisheries, although for
blonde ray (BLR), smalleyed ray (PTR) and spotted ray (SDR), there were relatively high
proportions (>25% occurrence) of skates observed in the lower “B” health class (

Figure 3), although abundances were low. It should be noted however that capture rates
were generally quite low for these species. For thornback ray (THR) and blue skate (BSKT),
where good data were available (n > 1000), most of the fish assessed had a health condition
of “A”.

Health Score A.EI.D.U
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Figure 3: Proportional health classification of skates caught in each of the three main gear types. Species codes
can be found in Table 5. Standardised health conditions are Excellent/Good (A), Poor/Moderate (B),
Moribund/Dead (D), or Unknown (U).

Table 6: Raised proportional health vitality scores for each species captured using the three main fishing gears.
Standardised health conditions are Excellent/Good (A), Poor/Moderate (B), Dead (D), or Unknown (U).

Gear Species A B D U Total
Longline BLR 80 (89%) 9 (10%) 1 (1%) 90
SDR 217 (95%) 10 (4%) 1 (0%) 228
THR 2741 (76%) 156 (4%) 7 (0%) 715 (20%) 3619
UNR 6 (100%) 6
Otter Trawl BLR 166 (29%) 384 (67%) 19 (3%) 569
CUR 1 (4%) 21 (89%) 2 (6%) 23
PTR 230 (23%) 730 (72%) 48 (5%) 1008
SDR 58 (13%) 337 (74%) 62 (14%) 457
SGR 5 (45%) 6 (55%) 11
THR 5214 (78%) 748 (11%) 41 (1%) 649 (10%) 6651
UNR 65 (49%) 68 (51%) 1 (1%) 134
Static Net BLR 1 (50%) 1 (50%) 2
BSKT 2497 (85%) 241 (8%) 185 (6%) 2 (0%) 2925
FSKT 9 (100%) 9
PTR 3 (50%) 3 (50%) 6
SDR 31 (66%) 12 (26%) 3 (6%) 1 (2%) 47
SGR 1 (100%) 1
THR 1128 (79%) 282 (20%) 18 (1%) 1428
UNR 42 (93%) 3 (7%) 45
Grand Total 12494 (72%) 3010 (17%) 386 (2%) 1368 (8%) 17259

For otter trawl fisheries, most species had a higher proportion of fish in health condition “B”
than “A” when compared to longline and static net gear (

Figure 3, Table 7). Thornback ray however, was the only species that had higher levels fish
in health condition “A” than “B”. In these otter trawl surveys, there were also proportionally
more dead individuals observed in the surveys, but numbers were generally low (<6%). The
exception to this was the spotted ray, where 14% of individuals assessed were dead upon

release.

Vitality across ICES Areas by gear

Across each of the ICES divisions, the highest proportion of fish classified as health
condition “A” were consistently recorded from netters (Table 5). Capture in otter trawls
resulted in a higher proportion of fish recorded in a lower health, where there were between
2 — 3 times as many fish classified as health condition “B”, compared to “A” (Table 5). The
exception to this was the work conducted in ICES division IVc, where use of static nets

resulted in higher proportions of fish recorded as health condition “B”. Death rates were
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generally quite low across all projects, and there were no consistent patterns with respect to
fishing gears within areas. The highest mortality rates were observed in the otter trawl

fisheries of VIIf and the netter fisheries in Vllh, but these were less than 10%.

Table 7: Health assessment results for all skates using each fishing gear in each ICES division. Standardised
health conditions are Excellent/Good (A), Poor/Moderate (B), Dead (D), or Unknown (U).

ICES Area Gear A B D U Total
IVc Longline 3028 (77%) 169 (4%) 8 (0%) 716 (18%) 3921
Otter Trawl 5180 (80%) 628 (10%) 38 (1%) 649 (10%) 6495
Static Net 915 (83%) 170 (16%) 11 (1%) 1096
Vild Static Net 52 (84%) 10 (16%) 62
Vile Longline 16 (73%) 6 (27%) 22
Otter Trawl 109(33%) 222 (67%) 2 (1%) 333
Static Net 707 (93%) 33 (4%) 17 (2%) 757
VIIf Otter Trawl 270 (20%) 975 (71%) 123 (9%) 1368
Static Net 423 (76%) 122 (22%) 11 (2%) 1 (0%) 557
Vilg Otter Trawl 179 (27%) 468 (71%) 9 (1%) 656
Vilh Static Net 1615 (81%) 207 (10%) 167 (8%) 2 (0%) 1991
Grand Total 12494 (72%) 3010 (17%) 386 (2%) 1368 (8%) 17259

Factors affecting vitality

While it was beyond the scope of this report, and potentially the statistical limitations of these
data/studies (see Catchpole et al., (2017), to provide detailed analysis of factors effecting
observed vitality scores, basic overviews have been given on the potential effects of depth of
fishing, gear deployment duration and fish size (Figure 4). Across all species, the highest
proportions of dead individuals occurred at deeper depths for longline and static gears. For
otter trawls, health condition “B” and “D” were generally recorded in deeper depths than “A”

condition fish.

For gear deployment, there were no clear effect of duration on the observed health condition
of the fish (Figure 4). In longlines, there appeared to be no effect of fish size on the
proportion of health conditions observed. In otter trawls, dead fish were typically of smaller
size classes. For static nets, while there were no clear differences in the size of the fish and
health conditions “A” and “D”, more smaller fish were recorded at health condition “B”. There
are potentially other confounding effects masked within these summaries and results should

be taken on caution.
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Figure 4: Box and whisker plots showing the mean (horizontal bold line) depth of fishing (top panels), duration of
gear deployment (middle panels) and fish total length (bottom panel) recorded for each health category. Boxes
represent 25" and 75t percentiles of data, vertical lines representing 1.5 times the interquartile range and data
points outside this range plotted (black points).
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Inferred discard survival

Applying the proportional survivability from Catchpole et al, (2017) to collated data from thornback
ray from the IVc otter trawl fisheries, it is estimated that about 81% of discarded thornback ray may
survive (Table 8). Using the lower and upper estimations of survival probabilities, proportions of
catch surviving are 61% and 93% respectively. These data provide an inferred estimate of discard
survival and assumes that the stressors effecting survival chances associated with the fisheries are
comparable. While the relative effects of different variables on survival probability are not known,
the catch weights, tow durations and fishing depths were less for the North Sea otter trawl fishery
(Average: 0.9-hour tow duration and 15 m depth) compared with the Bristol channel fishery
(Average: 4-hour tow duration and 46 m depth). This would suggest that fish caught and discarded

may undergo less stress in this fishery and may have an increased chance of survival.

Table 8: Results from the application of survival estimations for thornback ray in otter trawl fisheries from
Catchpole et al., (2017). Raised number at health are the expected number of fish in each health category,
assuming similar proportions of health in those skates that were not assessed.

Newly collated data Probabilities from Catchpolet al, (2017)
Number Proportion Raised Tank Prop Lower L‘;)r\gv:r Upper l;;;)é);r
Fishery Health  at heath of catch number prqb. survival prqb. Survival prqb. survival
(N) at health | survival survival survival
(N) (N)
Ve A 5149 0.89 5723.77| 0.85 4865.20 0.65 3720.45 0.96 5494.82
Otter Trawl B 627 0.11 696.99 0.57 397.28 0.33 230.01 0.71 494.86
THR D 38 0.01 42.24 0.00 0.00 0.00 0.00 0.00 0.00
u 649 (0.1104)
Grand Total 6463 Total
Catch 0.81 0.61 0.93
Total Assessed 5814 survival

Tagging data

A total of 8833 skates and rays were tagged and released from research projects conducted on
vessels used across the collated research projects since 2007, with 1015 individual tags being
returned (11.49%) - after being at liberty for equal to or greater than 14 days (Table 9). Health
vitality information was available for 7803 tagged skates and rays, of which 89% were released in a
“Lively” condition (“A”) and 11% being released in a “Sluggish” condition (“B”). Overall, there
appeared to be little effect of release health condition on the proportion of tags returned, with

return rates from lively and sluggish fish being 12.77% and 13.06% respectively (Table 9).
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However, for species where the number of fish tagged was greater than 100 individuals, all but
thornback ray had higher proportions of tags returned from fish that were released in a condition
“A” (Table 9). For thornback ray, a greater proportion of fish released in a “B” condition (18.23%)
had tags returned than those released in “A” condition (12.77%), although ten times as many fish

were released in a “A” condition.

The longest time at liberty for fish released in health condition “A” was a thornback ray that was at
liberty for 2786 days. For skate released in health condition “B”, the longest day at liberty was again

for thornback ray for 1640 days.

Table 9: Mark-recapture data and associated released health condition s of all skates and rays tagged (“Tag”) on
board fishery-dependent surveys and returned (“Return”) after days at liberty greater than or equal to 14 days
between 2007-2017.

Species Lively (A) Sluggish(B) Unknown(U) Total
Tag Return Prop Tag Return Prop Tag Return Prop Tag Return Prop
Blonde ray 99 14 14.14% | 88 9 10.23% | 161 4 2.48% | 348 27 7.76%
Cuckoo ray 4 0 0% 0 0% 4 0 0% 12 0 0%
Smalleyed ray 6 0 0% 2 40% 526 5 0.95% | 537 7 1.3%
Spotted ray 199 18 9.05% | 20 1 5% 98 1 1.02% | 317 20 6.31%
Stingray 5 1 20% 4 0 0% 9 1 11.11%
Shagreen ray 0 0% 1 0 0%
Skate complex | 1010 23 2.28% | 85 0 0% 1095 23 2.1%
Thornkack ray | 5503 821 14.92% | 532 97 18.23% | 239 6 2.51% | 6274 924 14.73%
Undulate ray 127 11 8.66% | 111 2 1.8% 2 0 0% 240 13 5.42%
Total 6953 888  12.77% | 850 111 13.06% | 1030 16 1.55% | 8833 1015 11.49%
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Discussion

The collation of data from CEFAS fishery-dependent surveys has been useful in centralising
ray vitality information from a variety of inshore fisheries. Although there are some
differences between studies, there was sufficient consistency to be able to collate data on
the health status of discarded skates across 10 studies. The overall high proportion (73%) of
skates observed in a category “A” health condition (excellent/good/lively), combined with the
growing evidence that skates released in a good health condition are likely to survive
(Catchpole et al., 2017), it is likely that a substantial proportion of skates caught in UK
fisheries would survival the catch and discard process. However, these data are complicated
by the indications that the health condition of discarded skates vary between species, fishing

gear, area, gear deployment duration and fishing depth.

Data collation

Across these collated projects, studies had varied objectives that encompassed calculating
catch compositions, collecting biological data, skate vitalities, discard survivability from
captive tank experiments, and informing discard survival through tagging (Table 1). Several
of the studies were additionally interested in inferring movement patterns and spatial
distributions of skates using convention mark-release identification tagging. Only a few
studies were primarily interested in assessing the survivability of skates following capture in
commercial fishing practices (Enever et al., 2009, 2010; Ellis et al., 2012; Catchpole et al.,
2015). Despite this, vitality information was collected from 16354 skates, (raised to 17259
skates) where fisheries were operating under normal commercial conditions. These data are
now available for future analysis and the addition of further survival work could greatly

improve the efficiency and accuracy of discard survival estimations moving forward.

A key challenge was to capture all observed and relatable variables in a standardised
format. Future applications of these data should refer to the original reports and data to
better understand methodologies and the limitations associated with each of these studies
(Table 1). It may also be beneficial to try to encompass data from regions outside of the EU
(Braccini et al., 2012; Cicia et al., 2012; Mandelman et al., 2013; Depestele et al., 2014;
Saygu and Deval, 2014) to better understand the environmental and operational factors that

contribute to skate vitality and survivability.
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Vitality information

Determining discard survival is particularly challenging. Furthermore, linking vitality
information to survivability provides additional empirical evidence that can support survival
estimates and support proposed exemptions from the landing obligation on the basis of high

survival probabilities.

The aggregated data indicate that 90% of skates are alive at the point of being discarded
(category A or B) in longline, otter trawl and netting fisheries. By standardising health
condition scores to the lowest resolution reported across the studies (i.e. Lively (A), Sluggish
(B) and Dead(D)) it was possible to compare the proportional health conditions of skates
caught in several fisheries. In doing this exercise, it was necessary to assume consistent
methods and protocols across studies. The methods from each of the projects were carefully
reviewed to ensure it was appropriate to collate the data. All projects were delivered by
CEFAS and direct consultation with many of those involved in the work provided more
confidence in combining the data, however, differences in the methods and personnel that
may have biased the vitality results cannot be ruled out completely. Likewise, in all of the
projects collated, all skates captured during surveys were generally assessed for vitality at
point of release. Where assessments were time limited and only a subsample of the capture
could be assessed, sampling was believed to be random and the raising factors used are

assumed to be representative of the broader catch.

It is highly recommended that moving forward, studies that record fish vitality use the four
assessment criteria outlined in Benoit et al., (2010); excellent, good, poor and dead (Table
10). Using the standardised health categories here, excellent and good conditions have
been merged into “A” categories, and therefore lose some of the original resolution. Skates
in excellent and good health conditions have had similar inferred survivability in some
fisheries (Catchpole et al., 2017), suggesting these health conditions could be comparable,
but more studies on post release survivability of “excellent” and “good” fish would be needed
to confirm this. It should also be noted while most studies operated under normal
commercial practices, skates were handled and released by fishery scientists, which may
vary from how fishers may manage discarded fish. Despite these differences, these results

demonstrate the capacity for skates to survive the capture in many commercial fishing fleets.

. Health status Criteria
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Excellent Vigorous wing/body movement and rapid spiracle moveme
Good Limp body/wing movement and spiracle movement
Poor Slight body movement with stimulation, slight movement o

spiracles
Dead No movement with stimulation

Table 10: Inferred health categories and criteria from Benoit et al., (2010) that are recommended to be adopted
by future skate vitality work.

Where the vitality of discard skates was assessed, 94.3%, 70.0% and 83.2% of skates
caught in longline, otter trawl and netter fisheries respectively were in the health condition
“A”, which relates to excellent, good and lively health conditions. There were however
substantial numbers of fish in these studies that were not assessed (2.43%) and only
counted, and while vitality assessments were conducted at random, these estimations
should be used with caution. It should also be noted that in Enever et al., (2009), data on the
number of dead individuals was lacking, as only those individuals that were tagged were
assessed. Accordingly, the number of individuals that died in the otter trawl fisheries of Vlig
are an underestimation, but are assumed to be low (pers. comms. Enever & Catchpole),
which is consistent with other studies in the area (Enever et al., 2010) and found across
other study areas (

Table 6; Table 7).

Factors effect vitality

There appears to be species-specific differences in the effect of fishing on the health
condition of skates in certain fisheries (

Table 6). For example, 78% of thornback ray were assessed as health condition “A”,
whereas 72% of smalleyed ray were health condition “B”. These species-specific vitality
differences also appeared to vary between fisheries. In otter trawl fisheries, 78% of
thornback ray were classified as being in health condition “A”, compared to only 23% of

smalleyed ray and 29% in blonde ray. This suggests that some species may have higher
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vulnerabilities to otter trawling fishing practices opposed to other species. Species-specific
differences were not observed in either longline and netter fisheries, where in all cases, the
highest proportion of health vitalities across all species were category “A”. This may be

indicative of similar resilience of all skates to these fishing gears.

Only a preliminary analysis of factors effecting discard survival could be undertaken. These
data suggest that larger skates may have lower mortality rates in otter trawl fisheries, and
that larger skates could have better health conditions following capture in net gears. The
depth of fishing may also have some effect on skate health condition, with higher proportions
of category “A” individuals being reported at shallower depths in longline and otter trawl
fisheries. Mortality rates also appear to be higher in deeper fishing depths for longline, otter
trawl and netter fisheries. There were no clear patterns between gear deployment time and

skate vitality.

Moving forward, it would be beneficial to perform detailed statistical analyses using these
data, accounting for species, area, gear, fish size, gear deployment duration and fishing
depth. Several studies have found that cod end weight, gear type (Enever et al., 2009,
2010), water temperature (Benoit et al., 2012), handling time/aerial exposure (Benoit et al.,
2012; Cicia et al., 2012) and body size (Ellis et al., 2012; Depestele et al., 2014; Saygu and
Deval, 2014) can contribute to the mortality and vitality of captured skates. Further work is
needed to assess the contributing factors that could be controlled at the fishery level in order

to mitigate high mortality rates of discarded skate species.

Furthermore, the effect of handling conditions and time will likely have a strong influence on
the vitality and subsequent survivability of discarded skates (Benoit et al., 2010). In most of
these studies, skates were handled in conditions that were representative of commercial
fishing practices, but fish were preferentially selected out of the gear and handled/released
by fishery scientists. While these methods differ from normal practices of catch sorting, they
demonstrate the capacity of skates to be in relatively good conditions at the point of release.
Studies used to assess discard survival should act to mimic fisher handling methods and

normal exposure times in order to determine representative estimates.

Inferred discard survival

Based on captive observation experiments, Catchpole et al., (2017) estimated the survival
probability for thornback ray caught in the Bristol Channel otter trawl fishery that were

excellent or good condition (i.e. category “A”) was between 85-87%, and rays in poor
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condition (i.e. category “B”) had a 54% chance of survival. When these survival estimations
were applied to the otter trawl fishery in ICES division IVc, the estimated survival rates for
discarded thornback ray was 81%, with upper and lower estimations of 93% and 61%

respectively.

It is unclear how representative this estimation of survival may be though due to potential
differences in environmental conditions and operating practices between fisheries operating
in these two areas. The high proportion of skates assessed in the better health category in
this fishery however does suggest that otter trawl fisheries in IVc may have a lower impact
on fisheries induced mortality rates and these proportions are likely underestimations of
vitality proportions. The information collected on the characteristics of fishing operations
indicate that the otter trawl fisheries in IVc typically operated in shallower depths and for
short durations that those in the Bristol Channel, which will likely influence the health

conditions of captured skates.

Tagging data

Mark-recapture tagging experiments have been used to inform on discard survival of skates
species (Ellis et al., 2008b, 2012; Enever et al., 2009; McCully et al., 2013). Many of these
studies were typically run over several years and return rates of tags were low. The return
rates observed in this study (as high as 14% for thornback ray) were higher than those
reported in some studies and gave greater potential for assessing the relative differences in

survival between skates with different health categories.

These data provide evidence to suggest that skate released in a better health condition (“A”)
had a higher probability of being returned (survive) for most species (Table 9), excluding
thornback ray, which had higher return rates from skates released in health condition “B”,
although the statistical significance of this difference was not determined. This provides
some evidence to suggest that skates released in better health conditions have a higher
likelihood of surviving for greater than 14 days after discard. For blonde ray, thornback ray
and undulate ray, the maximum days at liberty for fish released in health condition “B” was
560, 1640 and 514 days respectively. This at least demonstrates that fish released in health

condition “B” can have the potential to survive for more than a year.

One caveat with these data is that there is no distinction of how tags were returned. If tag
returns were from dead fish that were washed ashore, it is not possible to determine if this

was a result of fishery induced mortality or natural mortality. Tag returns from fishers
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however, are assumed to represent capture of fish that were alive, as it is unlikely that dead
fish are caught in many of these gears. The filtering of data to only individuals that had been
at liberty for greater than 14 days is assumed to alleviated some of this uncertainty, and
would at least give a better indication of skates that had survived for at least two weeks.
There are also several factors effecting the return rates of tags including tagging induced
mortality, tag-shedding, publicity of reward programs, distribution of skates in relation to

public/fishers, and natural mortality (Ellis et al., in review).

Conclusions

While there are some reliable estimates of skate and ray discard survival in commercial
fisheries, these cover just a few of the many combinations of area, gear and species of
skates caught in EU fisheries. Other supporting evidence may be usefully applied to enable
informed extrapolation of skate and ray survival estimates. For example, where the fishing
operations and environment are consistent with studied fisheries, survival rates are likely to
be comparable. Also, once a relationship between health condition and survival is

established, inferred survival rates can be established with the collection of vitality data.

Vitality data, describing the health of commercially caught skate and ray species at the point
of release back to the sea, were successfully collated from ten CEFAS research projects and
provided centralised data holdings of vitality assessments from 17,259 individuals.
Preliminary analysis found that of those skates assessed for vitality, 99.75%, 97.9% and
95.38% survived the capture and sorting process in longline, otter trawl and netter fisheries,
respectively. At-vessel mortality rates, those assessed as dead at the point of release, were
low across all gears, with 2.5 % of rays being reported dead when discarded. The highest
incidences of rays and skates in poorer health condition (28.0%), were caught in otter trawl
fisheries, compared with 5.4% and 12.2% in longline and netter fisheries, respectively. There
were no data available on beam trawl fisheries. There were species- and gear-specific
differences; species with the highest proportion of dead and poor health condition discard,
were blonde ray caught in longline fisheries and spotted ray in otter trawl fisheries and

longline fisheries.

Discard survival investigations have generated discard survival rates for thornback rays with
different health conditions (Catchpole et al 2017). Based on these data, it can be inferred
that 81% of thornback ray caught and released in the otter trawl fisheries of 1Vc could

survive the catch and discard process. Data from projects where mark and recapture tags
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were deployed showed that for most skate species, the proportion of returned tags

(recaptured skates) was greater for species released in a better health state.

Moving forward, these data could be used to further examine what factors effect ray and
skate vitality and, when estimations of vitality linked survivability are further developed, could

estimate what proportion of discarded skates are likely to survive.
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Appendix: Future work

C18270 — Programme 21: Bristol Channel Ray Survival

This study was conducted on board the commercial otter trawler ‘Our Olivia Bell BD 277
operating in the Bristol Channel in 2007 as part of a Fisheries Science Partnership (FSP)
(Catchpole et al., 2007; Enever et al., 2009). The main objectives of this study were to
estimate the short-term survival of skates using holding tank experiments for 78 hours and
long-term survival using mark-recapture methods. The effect of codend weight were also
tested, but these data were not included in this compilation. Commercial length tows (3.58 —
4.25 h) and experiment length tows (0.75-2.00 h) were conducted. While data from both of
these experiments are compiled in the dataset, only those tows of commercial duration were
used to calculate summary statistics. Handling of the fish was conducted by fisheries

scientists.

It should be noted that data on the number of dead individuals is not available for this study
and although the authors report very few dead individuals in the study (Enever pers.
comms.), these data underrepresent fishing induced mortality rates. During tank
experiments, Enever et al., (2009) reported relatively low mortality rates for rays that were
assessed as being in good or moderate condition at the time of haul (5% and 16%
respectively). The authors also report that heavier codend weights resulted in higher

proportions of fish in poor health conditions.

Thames FSP — Programme 19: Thames Ray Tagging and Survival

As part of an FSP in 2007, this study worked with five commercial fishing vessels operating
in the Thames Estuary, using a range of fishing gears (Ellis et al., 2008). The objectives of
this investigation were to (1) examine the species, sex and size composition of rays taken in
these fisheries, (2) assess the survivorship of caught fish and (3) determine the movements
of thornback ray R. clavata through a conventional tag-and-release programme. The fishing
vessels generally operated under commercial fishing condition but the rays were handled,
tagged and released by fisheries scientists. Data were excluded from 88 fish caught during
‘Invalid” tows. Health conditions were classified as lively, sluggish or dead, and were

assessed by several fisheries observers.
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Three species of skate were encountered during this investigation, with most (51.8 - 100%)
fish reported as being lively at the point of release. The proportions of health conditions
varied between fishing gears used, with more fish being classified as lively that were caught
on longlines. The health conditions of all fish captured on board Jolene could not be
determined, owning to the large number of fish caught. Instead, data are only reported for
those fish that were tagged. Some of the gillnet deployments (Jolene and T-Rex) ran for
shorter durations (24 h) than those usually used on commercial deployments (30-48 h) but
are retained in the data to allow for comparison of the effect of soak time on vitality. Jolene

also deployed some short duration (1-3 h) driftnets.

Enever et al., 2010 — Discard mitigation increases skate survival in the Bristol Channel

Building on the work from C18270, Enever et al., (2010) conducted further work in the Bristol
Channel looking at the short term survivability of commercially caught rays in captive tank
experiments (48 h). This study additionally tested the effect of two different experimental
trawl gears with different shaped (diamond and square) and size (80mm and 100mm)
meshes. While these experimental data are compiled in the dataset, they have been omitted

from the summary statistics. All fish were assessed and handled by fisheries scientists.

The main finding from this study was that the two larger mesh sizes improved the health
condition and short-term survivability of captured rays in survival tank experiments. The
authors also report that fish health was also related to codend weight, with heavier codends

resulting in a higher proportion of fish in lower health condition s.

MB5202 — Assessing discard mortality of commercially caught skates (Rajidae) — validation
of experimental results

This study worked with several commercial fishing vessels between 2010 and 2011 in the
English Channel (Ellis et al., 2012). The objectives of this FSP were to (1) identify the
species composition of discarded skate species, (2) examine the short-term survivability of
skates using captive tank experiments and long term survivability using conventional tag-
and-release methods, (3) collate anecdotal information on factors effecting discarding, (4)
evaluate potential fisheries-induced mortality on skate populations and the risks on stock
sustainability, and (5) identify mitigation strategies to protect vulnerable stocks. Gear
deployments were representative of commercial operations with gilinet soak times varying
between 24 or 48 hours. All fish handling, experimentation, tagging and releasing was
conducted by fisheries scientists on board commercial vessel operating under standard

practices.
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For results relevant to this current study, Ellis et al., (2012) found that a 98% of rays survived
capture during short term (24 h) deployments of gillnets, which then reduced to 88%
survivability with soaks times between 43-48 hours. Survivability was also lower in beam

trawl fisheries and for smaller individuals.

MF047 — FSP: Spurdog, Porbeagle and Common Skate Bycatch and Discard Reduction.

The primary objectives of this work were to collect data on the bycatch of elasmobranchs of
commercial and conservation interest in the net fisheries operating off Cornwall (Bendall et
al., 2011), additionally assessing the health condition of bycaught species prior to release
and tagging with external mark ID tags or electronic data storage tags (DST). Skate bycatch
work was conducted off FV Govenek of Ladram in August 2011, although other
elasmobranch assessments were conducted with FV Charisma in 2011 and 2012. FV
Govenek of Ladram used three fishing gears (trammel nets 250-300mm mesh size, gillnets
120 mm mesh size and wrecknets 140mm mesh size) using five variable soak times
between 12 and 60 hours. All data are retained in this dataset and all fish were handled and

assessed by fishery scientists.

The majority of elasmobranchs bycaught in this fishery were common skate, D. batis
‘complex’ (81%). Shorter soak times caught proportionally less elasmobranchs, but also less
of the targeted anglerfish. Of the 1234 common skate captured, 86% were considered to be
in a lively condition, 6% were recorded as sluggish and 8% as dead or scavenged, which

was relatively consistent across all soak times.

MF052 — FSP Programme 35: Monitoring Thornback Ray Movements and Assessing Stock
Levels

This FSP project operated along the coast of East Anglia and was primarily interested in
collecting data on the numbers, biology, distributions and movements of thornback ray
(McCully et al., 2013). The fishery-dependent surveys were conducted on board FV Avril
Rose and FV Western Lady using a variety of netting and longline gears. Fishing vessels
operated under commercial conditions although fish were handled, assessed and tagged by

fisheries scientists more carefully than would have been done in a commercial setting.

Where health could be assessed, 87% of capture thornback ray were classified as lively,

12% as sluggish and 1% as dead. McCully et al., (2013) reported smaller size classes had
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higher percentages of lively fish, although sample sizes for this group were low (n = 37).
Generally, only fish that were considered the liveliest were tagged and released and may
give a misrepresentation of the overall survivability of released bycaught fish. In addition to
thornback ray, spotted ray and blonde ray were also captured, assessed, tagged and

released.

By-watch 1

The project’s primary focus was to engage with fishing industry stakeholders and better
support the long-term sustainability of our inshore shark and ray fisheries. The results from
fishery-dependent surveys and voluntary record cards provided important biological data
(e.g. distribution of sex ratios, maturity, and size composition of sharks and rays), to help
improve the knowledge of local shark and ray abundance, by-catch and discarding in the
inshore fisheries of the southern North Sea (ICES Division 1Vc), around the East Anglian &

Kent coast. Vitality assessments of skates were also conducted prior to tag and release.

From 46 fishery-dependent surveys undertaken, field data were successfully collected for a
total of 8000 individual sharks and rays of which 2,310 (29%) were assessed for vitality. Of
the three different gear types (longline, fixed nets & otter trawl) used during the surveys,
longlines showed highest survival rates for skates throughout all seasons. Fixed nets and
otter trawl also demonstrated high survival rates for skates overall, however some seasonal
variation was evident with poor and sluggish health states more frequently encountered

during warmer months.

M5201 - NEPTUNE 2.0: Monitoring of common skate in the Celtic Sea in partnership with
the fishing industry

Building on the work of MF047, this 2014/2015 project aimed to further improve knowledge
of the abundance, distribution, biology and catch composition of the common skate complex
encountered in netter fisheries operating in the Celtic Sea (Hetherington et al., 2016). This
project conducted a fishery-dependent assessment of skates on board FV Govenek of
Ladram using fixed trammel nets (262-300 mm mesh size) and gill nets, although no skate
were captured in the gill nets. In 2015, fishing methods were standardised to consist of nets
of 300 mm mesh panels, 100 m long and 3.6 m deep, although prior to this gear set ups and
soak times varied. The conditions experienced by the fish were typical of commercial fishing
practices and no stress mitigation strategies were used by the fisheries scientists handling
fish.
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Across the survey period, skate vitality was scored high with 83% of skate classified as
excellent or good at the time of release. Hetherington et al., (2016) report no effect of soak
time duration, sex or maturity stage on the vitality scoring of skates. The returns of DSTs
demonstrated that fish released in excellent or good conditions had the capacity for long
term survival following release from this fishery. The authors also conducted a higher
resolution ‘vitality reflex and injury assessment’ although these data have not been collated

or presented here due to lack of comparability with other studies.

MF 1234 - Estimating the discard survival rates of selected commercial fish species (plaice -
Pleuronectes platessa) in four English fisheries

This study aimed to improve the scientific evidence on fishery specific discard survival rates
for plaice Pleuronectes platessa and various other fishes, and identify factors that influence
survival rates (Catchpole et al., 2015). Regarding the skate data compiled here, data was
collected for thornback ray Raja clavata, small-eyed ray Raja microocellata, and blonde ray
Raja brachyura in ‘Case study 4’ of the report. Fish were captured on board FV Halcyon, a
trammel netter fishing in the Eastern Channel in March 2015 under commercial practices. A
random selection of rays (~20% of total) were tagged with either fixed or pop-off DSTs, with
each ray receiving a vitality assessment prior to discarding and no stress mitigations. Of the
remaining 80% of rays not tagged, these fish were transferred to holding tanks for no more
than 30 minutes while the catch was processed. These fish were then biologically sampled
and their vitality assessed but due to the potential recovery times in the tanks, may not be
comparable to those fish that were tagged. Additional vigour assessments were conducted

but these data were not collated for this report.

Of the 60 thornback rays tagged, 24% were classified as in “Excellent” condition, 43% as
“Good” and 17% as “Poor”. Of the additional 173 thornback ray assessed but not tagged,
56% were classified as “Excellent”’, 35% as “Good”, 8% as “Poor” and 2% as “Dead”.
Additionally, small-eyed ray appeared to be less resilient to capture than thornback ray with
higher proportions being classified as “Poor” or “Dead” (43%). Of the four blonde ray
captured, all died. Only one DST tag had been returned as of the publishing of the MF1234
report but was only at liberty for three days before becoming detached. Before the tag
released, the ray was reported to have resumed normal foraging behaviour and was

assumed to have recovered the capture process.

By-watch 2
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Shark By-Watch UK 2 pursued a collaborative approach between fishermen, scientists and
policy makers that focused around the accidental capture of elasmobranchs as by-catch.
The partnership (1) investigated levels of catch, by-catch and discards of elasmobranchs in
several distinct fisheries around the UK; (2) investigated and tested innovative solutions to
reduce elasmobranch by-catch; and (3) explored alternative fisheries management

techniques in support of a sustainable thornback ray fishery in the Thames Estuary.

As part of this work biological data, including vitality assessments, was collected by fisheries
observers on all of the skates captured. Where full assessments of the catch could not be
made, random subsamples of skate and ray were taken from the main catch. Fish were
exposed to normal commercial operating practices, although fishery observers handled,
assessed and released the fish. This work is currently on-going so there is limited availability

of data available to support this work.
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