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Abstract

A large number of lesser-spotted dogfiStyliorhinus caniculpare caught and discarded in the Western English Channel
beam trawl fishery. Using onboard survival aquaria, the survival rate of such fish discards was estimated to be very high (98%).
The fish had been subjected to harsh conditions during the capture, towing and deck-sorting processes suggesting that the specie
is relatively resilient to such rigours.
© 2004 Elsevier B.V. All rights reserved.
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1. Introduction In the mixed catches of the Western English Chan-
nel beam trawl fishery, a large number of lesser-spotted
In many trawl fisheries a large number of non-target dogfish Scyliorhinus caniculpare caught (ca. 55,700
species are captured alongside the target species (e.dfish in 1158 observed hauls). Most fish are discarded
Hall, 1996; Crowder and Murawski, 1998tobutzki (>99%), but we could find no information on their sur-
et al., 2001a,b Unwanted by-catches and discarding vival rate in this fishery. Understanding discard sur-
are regarded as an unacceptable waste of natural revival alongside other sources of mortality and mortal-
sources, and may have a variety of adverse population,ity patterns will contribute to a better understanding of
food-web, ecosystem and conservation consequencestheir population dynamic8pnfil, 1994; Stevens et al.,
Determining the survival rates of discards is a key stage 2000.
towards understanding these wider consequences. The Western English Channel is located in ICES
rectangle Vlle and supports a diverse demersal fish
assemblageRogers et al., 1998, 1999The fishing
msponding author. Tel.: +44 1502 524531; grounds ar.e regularly exploited .by a number (.)f beam
fax: +44 1502 524546, trawlers, primarily from the English ports of Brixham
E-mail addressa.s.revill@cefas.co.uk (A.S. Revill). and Plymouth.
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The aim of this work was to determine the survival
rates of discarded lesser-spotted dogfish in the Western
English Channel beam trawl fishery that had been ex- |
posed to the commercial processes of capture, towing
and deck-sorting.

2. Materials and methods

2.1. Location, time of study and vessel

The study was conducted aboard a commercial
beam trawler working south of Devon in the Western
English Channel in ICES statistical rectangles 29 E6
and 29 E7 Fig. 1) during winter 2002 and summer
2003. Fewer trials were completed during winter than |
in summer owing to the poor weather conditions in win-
ter, which made ship-borne aquarium trials problem-
atic. The commercial beam trawler ‘Jacoba’ (BM77) Volume 33
(length overall, 27 m; gross tonnage, 108; main en- :
gine, 537 kW) was chartered for the duration of the :
study. The vessel was rigged for twin 8 m beam trawl-
ing using chain matrix ground gears and trawls with a
codend mesh opening of 80 mm. It is a vessel typical Fig. 2. Schematic of the survival tanks. The upper portion shows a

of the fleet. front view and the lower portion shows a view of one tank from the
top.

2.2. Tows and catch processing

This invariably involved the crew walking among and
over many discard fish. After 20 min of sorting, lesser-
spotted dogfish were removed from the catch and trans-
ferred to a rack-mounted system of plastic survival
tanks Fig. 2. There were no control fish.

All tows were conducted in a manner reflecting
normal commercial practice. The tows were 2 h long
and conducted at a towing speed of 4-5knots over
the ground in waters 60—80 m deep. The catches were
emptied directly onto a purpose-sectioned area of the
deck and the crew sorted the catch in the usual man- )
ner, selecting for target species (primarily flatfish). 2-3- Sampling

Four fish were randomly removed from each tow

E4 E.‘5 E6_E7 EE? E?__f —— during six separate tows until the tank system was full,

0| [4 v f with 24 dogfish. The 12 tanks were stocked at a den-
,/ pre /’_\,_,\_ sity of two fish per compartment and contained no sub-

50° — i stratum material. They were supplied with a constant
el — , flow of fresh seawater (10-151/min) and no feeding

27 v [ took place during the subsequent observation period
' (Table 1. The average observation period was 48 h.
The tanks were secured inside the forward shelter deck
and were therefore subject to some vessel motion. The
Fig. 1. Location of the survival trials and beam trawl surveys in Whole procedure was repeated a total of five times,
Western English Channel. providing survival data from 120 fish taken from 30

26 s e
West 4° 2° 0°
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Table 1

Survival rate of discarded lesser-spotted dogf&hc@nicula

Date Observation  Number of fish placed Number of fish alive after Number of  Time of Survival rate
period (h) in survival tanks observation period mortalities death (h) (%)

December 2002 60 24 22 2 a0 92

July 2003 48 24 24 - - 100

July 2003 48 24 24 - - 100

August 2003 48 24 24 - - 100

August 2003 36 24 24 - - 100

Total Mean =48 120 118 2 0 Mean =98

a Both fish.

separate commercial tows. The body length of the fish pended sediment, consisting of stones, shells and debris
ranged from 40 to 70 cm (measured to 1 cm below) and ‘kicked up’ by the chain matrix. Underwater camera
fish <40 cm were not caught during the trials, suggest- footage taken during the trials confirmed the high level
ing that they were either notencountered or notretained of suspended material. They would have been subject
by the trawl. toincreased compression in the codend as the catch ac-
The fish were observed once daily and declared deadcumulated. Once aboard they were exposed for 20 min
if they had stopped respiring, moving and exhibited to air and direct sunlight and had no contact with sea-
rigor mortis. Following identification, dead fish were  water, and many were stood on as the catch was sorted.
removed from the aquarium system and excluded from Some fish had been buried for much of their time on
further study. deck in sand/shells/benthos, which sometimes filled
their mouths and gill openings. Despite these harsh
conditions, as well as vessel motion while in the sur-

3. Results vival tanks, the majority (98%) survived and appeared
to have fully recuperated within 48 h.
3.1. Survival rate The species appears to be robust and able to survive

the rigours of capture and discarding, suggesting that
In all, 120 fish from 30 separate tows in five differ- they will survive discarding in most other mobile fish-
ent trials undertaken in both summer and winter were eries, in cases where the conditions experienced by the
used in the survival analysis. Only two of the 120 fish fish are similar or less harsh.
studied failed to survive the 48 h trials, indicating that Rodriguez-Cabello et al. (200Xgported broadly
the discarded dogfish exhibited a very high survival comparable survival rates for discarded lesser-spotted
rate of 98%. Many animals were weak, lethargic and dogfish (average, 78%; range, 47-91%) in studies un-
apparently disorientated when first placed in the tanks, dertaken aboard otter trawlers off the northern coast of
but most of those surviving were lively and difficult to  Spain. However, it is difficult to make direct compar-
handle after 48 h, suggesting recuperation within the isons between this study and thaRafdriguez-Cabello
observation period. et al. (2001)pecause the latter study used longer tows
(3-6h), in deeper water (106—357 m) and longer deck-
sorting times (18-85 min). The criteria used to declare
4. Discussion a fish ‘dead’ also differed between the two studies. It
is possible that these factors, or other non-quantified
The lesser-spotted dogfish caught during this study factors could account for the different survival rates
had been subjected to harsh conditions. They had obtained in the two studies, rather than the different
passed through heavy chain matrix ground gear and fishing techniques themselves. However, both studies
had been towed for up to 2h at 4-5knots inside the produced high estimated survival rates for discarded
nets. While in the trawl nets the dogfish would have lesser-spotted dogfish within 25% of each other, so are
been exposed to a constant abrasive barrage of susat least in broad agreement.
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Compared with other elasmobranches, the life his- in community structure in skates. Conserv. Biol. 14, 283—
tory of lesser-spotted dogfish is unusual; it has arela- 293
tively small maximum body Iength, it matures young Frisk, M.G., Dulvy, N.K., Millar, T.J., 2002. Life histories and vul-

. T nerability to exploitation of elasmobranchs: inferences from elas-
and has f‘r_JlSt §0mat|c grovvth rate and mmn_SIC rate ticity, perturbation and phylogenetic analyses. NAFO SCR Doc
of population increaseP@stoors, 2002; Rodriguez- 02/111; 18pp.

Cabello et al., 2002; Frisk et al., 200Zonsequently, Hall, M.A., 1996. On bycatches. Rev. Fish. Biol. Fish. 6, 319-352.
the re|ative|y minor morta"ty associated with discard- Murawski, S.A., Idoine, J.S., 1992. Multispecies size composition:
ing would be expected to have little impact on its pop- 2tT°QiSS‘;rV§gi"elgr°7%e:%°f exploited fishery systems? J. Northw.
ulation dynaml_cs. Sma”_'bOdled elasmobranchs hav_e Pastoors, M.A., 2002. Stock assessments of elasmobranchs in the
been found to increase in abundance as other SPecies north-east Atlantic: making the most of the data. SCR NAFO,
have declined an der Elst, 1979; Murawski and 02/103: 1-16.

Idoine, 1992; Walker and Heessen, 1996; Rogers and Rodriguez-Cabello, C., Fernandez, A., Olaso, I., Sanchez, F., 2001.
Ellis, 2000_ This has been explained by their relatively Survival of lesser-spotted dogfisBdyliorhinus caniculal.) dis-

. . . . carded by trawlers. ICES CM 2001/N: 06.
short life histories IDUlvy et al.,, 2000; Stevens et al., Rodriguez-Cabello, C., Sanchez, F., Velasco, F., 2002. Growth of

2000 and/or the increased availability of food subsi- lesser-spotted dogfisBeyliorhinus caniculgL., 1758) in the
dies from discardingWalker and Hislop, 1998 This Cantabrian Sea, based on tag return data. SCR NAFO, 02/117:
study suggests it may be worth also considering discard ~ 1-13.

survival rates of elasmobranchs to help understand suchR°9€rs. S:1., Ellis, J.R., 2000. Changes in the demersal fish assem-
patterns blages of British coastal waters during the 20th century. ICES J.

i ) Mar. Sci. 57, 866-881.

This StUdyWOUId support the ideathat Iesser'SpOtted Rogers, S.1., Rijnsdorp, A.D., Damm, U., Vanhee, W., 1995. Dem-
dogfish might proliferate in heavily fished waters where ersal fish populations in the coastal waters of the UK and conti-
more susceptible species were removed or killed by nental NW Europe from beam trawl survey data collected from

such mobile flShIng gears 1990 to 1995. J. Sea Res. 39, 79-102.
' Rogers, S.I., Clarke, K.R., Reynolds, J.D., 1999. The taxonomic

distinctness of coastal bottom-dwelling fish communities of the

north-east Atlantic. J. Anim. Ecol. 68, 769—782.
Acknowledgments Stevens, J.D., Bonfil, R., Dulvy, N.K., Walker, P., 2000. The effects

of fishing on sharks, rays and chimaeras (chondrichthyans), and

The authors acknowledge the assistance of the the implications for marine ecosystems. ICES J. Mar. Sci. 57,

. , . 476-494.
owner and crew of the M.F.V. ‘Jacoba durmg sam- Stobutzki, |., Miller, M., Brewer, D., 2001a. Sustainability of fishery

pling, the survey data retrieval of John Cotter (CEFAS) bycatch: a process for assessing highly diverse and numerous
and Alex Tidd (CEFAS), the manuscript review of An- bycatch. Environ. Conserv. 28, 167-181.

drew Payne (CEFAS), the financial support of Defra. Stobutzki, 1.C., Miller, M.J., Jones, P., Salini, J.P., 2001b. Bycatch
diversity and variation in a tropical penaeid fishery; the implica-

tions for monitoring. Fish. Res. 53, 283-301.
van der Elst, R., 1979. A proliferation of small sharks in the shore-

References based Natal sport fishery. Environ. Biol. Fish. 4, 349-362.
Walker, P.A., Heessen, H.J.L., 1996. Long-term changes in ray
Bonfil, R., 1994. Overview of world elasmobranch fisheries. F.A.O., populations in the North Sea. ICES J. Mar. Sci. 53, 1085—
Fisheries Technical Report, 341. 1093.
Crowder, L.B., Murawski, S.A., 1998. Fisheries bycatch: implica- Walker, P.A., Hislop, J.R.G., 1998. Sensitive skates or resilient rays?
tions for management. Fisheries 23, 8-17. Spatial and temporal shifts in ray species composition in the cen-
Dulvy, N.K., Metcalfe, J.D., Glanville, J., Pawson, M.G., Reynolds, tral and north-western North Sea between 1930 and the present

J.D., 2000. Fishery stability, local extinctions and shifts day. ICES J. Mar. Sci. 55, 392-402.



	The survival of discarded lesser-spotted dogfish (Scyliorhinus canicula) in the Western English Channel beam trawl fishery
	Introduction
	Materials and methods
	Location, time of study and vessel
	Tows and catch processing
	Sampling

	Results
	Survival rate

	Discussion
	Acknowledgments
	References


