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Underwater tagging of deep sea redfish
A new tool for fish management

Thorsteinn Sigurdsson & Vilhjalmur Thersteinsson, Marine Research Institute, Reyijavik, lceland

Introduction

Tagging methods have generally invelved
the bringing fish to the surface by some
!'u:l-:'mg gear, ]u|.1|.'ir|.g them onto deck of a
fishing boat ar reseanch vemel where the bive
fish are transferced into containers with
seawaner and those that survive are tagged
and released. Although some insprovements
hve been made in the caprure aind handling
of the fish many species are very sensitive i
this type of handling. Some fish, like plaice,
are very harcy, (Plawonectes platisa) and seem
to sarviwe pretey well, Most fish ;p:::j_f.;,
however, suffer a great mortality in che
capture process and many, such as the
various redfish species, suffer a3 toral
martality when brought to surface,

The redfish species have been considered
impossible to eag by the conventional
methods, The main reason i that the fish
unable vo pelesse the air of the seambladder
fasr enough when the fsh goes from the
high pressure deep warers 1o leser depths.
As result the swimbladder may eepand and
rapfure but if the air does not escape, s
expansion can push the internal organs out
d\mugﬁ the oesaphagus and the mouth
killing the fish. Traditional tagging technique
have therefore not succeeded for the redfish,
despite numenons trials.

Sebastes mentella is the most important
redfsh species exploited in north Atlangc,
In an area extending from the Labrador Sea
in the West to the Fareos in the East
extensive fishery of deep-sea redfish is
carried out (Figuse 1) with an anouwal coch
of more than 150 thowsand tonnes. The
fishery i conducted on the shelf and slope
of Greenland, Teeland and the Fareos o well
as in the [nternagienal warers extending
from the Canadian EEZ and all the way w
the south-west part of the Icelandic EEZ.,
More than 15 naticns have participated in
this fhery in recent years with at l=ast 70-
B0 vessels imeolved in the fishery,

For several years, there has been & debars
about the stock structure of deep-sea redfish
in the Irednger Sea and adjacent waters and
hevar 1 [IRET= R difFerint COomponents aof the
resonncs, Among the questons msed is 1o
whart expend the fsh caught with pelagic
mawls in the Irminger Sea i connected to
the fish chac is caught along the shelf with
bottom trawls. The Inteenational Councal
for the Exploration of the Sea (ICES) has
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Figure 1. Schematic ovenien of Fshing areas for deep-sea redfish from west of the Faoes to fhe Iminger Sea.

advised po mange them as separate stocks
tAnon, 2003, As long & the stock stoacture
and connections betwesn posiible stock
components e anknown, it will always
be difficulc to assess the status of the
stock/stocks and to give seliable sdvice an
how to manage this imporance resource.
The Marine PFeesearch Instituee in
Poeykjavik, Iceland (MRI) in collaboration
with Star-Crddi have approached the
problem of tgging redfish by constructing
and building the Underwater Tagging
E.-q_ln:ipm-:nt {LUTE) which makes it Pml:l-lt.
mﬂgndﬂnhbrambut.inﬁcﬁshﬂm
erwrronment, thus :.Iudd.ing the hazardous
wrip to the surface. Based on the success of
such 3 quest a further atbempt will be made
o answer some of the question mised. The
main reason for MRS interest wath the
UTE iz therefore associated with the
unknoan stock structune of desp-rea redfish
and the unknewn migration pattern of the
fish. The goal is to use this equipment o
answer some key questions in order te
improve the advice on stock managerent
in the future. Although redfish has been
the target species during chis work, the
Equipment is I:.I.PH';I!:- of ﬂ.“i,ng & range
of species. Althuugﬁ the survival of fish
through capture and handling varies berween

Figue 2, The Undenwatar g ing equipmesi,

species it is likely char survival rase for all
species during tagging could be impeoved -
using this technique, The technology of
underaater tagging is therefore likely have a
great potential in its application.

The equipment

[n order tx use che UTE (figure 2), a wessel
equipped with a fishing trawl and with cable
wire 15 requited, This is a standard
equipment onboard research vessels and
mast of the vessels that participate in the
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redfish Ashery. The Ashing technique & as
for the commercial Ashery. The UTE is
pliced in frone of the codend in the fshing
erawl, tagging the fish ar fishing depth
{Figuare 3). It is designed oo tag fsh ar depths
derwn to more than 1,000 m.

The UTE has keen tested both wich
botom mawl and pelagic mawl. The conmal
unit of the LITE is attached o the cable
wire, The mgging procedure can be divided
inte three steps

1. As a fish inside the trawl approaches the
equipment at the ced-snd section it
enters & grid which direcs the fish inte
tagging place, The fish is viewed through
an onboard video camera, and the uﬂgjng
gun B moved nko Fn:i.tinn. The nﬂan
operator controls all tagging from a PC
compater onboard that is linked via the
cable wire to the UTE (Figure 4). The
device s equipped with four underwater
cameras, enabling the wser to wiew (fam
dafferent =:r|.g;|h:l live videa :iJ'I:l:IEI‘.'i- frerm
the UTE.

2 When the fish is placed in & right positicn
in the device, a knife makss a small
incision into the skin of the fish for the
tag (Figure 5) to be pushed into it body
cavity It may take some fime to positon
the fish correctly for tagging but the
tagging operation itself takes only few
seconds. When the fizh is tagged, the @g
15 in place mmide the abdomen of the fish,
but a thin flag (tube] protudes from the
fish to allow identification of tagged fsh
when recaptured. (Figure 6. At this stipe
of the procedure a digital photo B stored
and the length of the Gsh is estimarsd
from the picrure.

Veszel

Figare 3. Placement of the device in the Sshing gee

3. After tagging the fish it is released
through a channel in the device and out
into open water.

Stmce 1900, several experimental crwises
have been made. Durng the cruises, the fsh
were ool released, bur recovered after
tgging to inspect it for ragging injuries, In
Orgeober 2003, during the first croise afrer
the resting phase, M) redfishes were mgged
st the Peykjanes-Ridge abone 150 navtical
miles Sowthwest of Iceland, on the research
vessel Bjarni Szmundsson. The fish was
tng:ged at a d.-:pth of 500=550 m. Bath
electronic tags (measuring and storing
information on temperamure and depsh), and
tags without electromics, can be wed m the
UTE, but only the latter have been ased
until nowe

Already 6 fishes have been recaptured
j”lljllﬂ|ﬂﬂ|ﬂmlll it illill[ {HRRRREMRARARY oo 2005 0 e recaraed s e
" e — SRS been recovered onboard stern-trawlers thar

Figure 4. Redfish scentist tagging redfish 21 depth of 500 m.

hive been fshing in the area of the tagging,
Swrvival rare of tagged redfish with the
UTE is difficule to estimate as it is not

ﬁ-gun: 5. DST micm dmy!ag‘u;dvdilzluggnglﬁdﬁh ||'|EIr:I.|:|I:rE|' a3, possible to cstch redfish and hold in a cage.
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Figura 7. The UTE in action.

E'!'.‘_[Ilﬂl.'imi:rlﬂ were however done on cod,
using the same tagging technique. The cod
was from a piscicmliure and 20 fishes wers
tagged. Incmion was made with a knife and a
tag placed in the body cavity of the Gsh. All
of the fishes survived the tagging and none
of them died during the mext 3 weeks when
the expériment was terminated. This
indicates that the method does nos sesult m
a serions ragging mortalicy. Theee of the
recaprured Gahes were examined a the MR
and did nox showr amy visible injuries caused
by mechanical handling by the tgging pear
and the cut wounds inflicted during tagging
e hc-.cllin.g and showed no indication of
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ting the 1:|-g insida the fish |:.|—r|

be seen.

infection or swelling. Furthermaore there was
no indication of internal damage. This
further supports the conclusion thae the
method @ relatively harmbess. Tara of the
recaptured have not been examined i the
tajrs were not deected before the fih lad
been processed enboard the vessels,

Future use of the UTE

As the UTE & destgred o tg Geh st fishing
depths, it has several advantages over the
eraditional magzing methods. Fiest of all, i is
gpecially desipned for pping despwater fish
thar cannot survive the changes in pressure
and emperatures when bronght o che surface,
which is unavoidabde with madidonal tagging
methods. It reduces the time spent in
handling the fish and leads to increased
tagging =ficiency. As the fish & tagged m i
natural environment there are fewer stress
factors reacting on the Gsh such as presure,
temperature and light changes and therefiore
smaller mortality may be expeécted companed
with traditoml methad

[t is ehought that the expedence with the
UTE his been very positive and opeis new
fiedds in fish research, making it possible for
rescarchers to tag, for the frer fime,
deepraater species that can not survive being
bireeghit g0 the sarface,

[n early Jume 2004 & Z-week cruise is

planned for further deep-sea redfish sageang
to acquire knowledge on the migmtion of
the pedfish in atbempt to clarify some of the
unknown aspects of the stock structure of
the specics. Taking the uncertainey of the
stock strueturs of deep-ses redfish into
account, the resnlis from ragging will help
scientists to bearn more about che migration
and behaviour of the species, and will
prowvide berter understanding on distribution,
feedin; behaviour, vertical and horizomntal
micvements and mixing betwesn stock wnits,
Such information may be the bases for
improved stock assessment and make
management of the fishery and decision

making easier.
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