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Fishers: The Forgotten Scientists

Edward J. Hind

Abstract

Fisheries managers and scientists are currently atteniptingprove the knowledge
base for fisheries management through collation of multi-instital and multi-
disciplinary research. Whilst these attempts at knowledg@agement are necessary
for good practice in fisheries science, they could be in \Binding on previous
research in North America, Europe and the Indo-Pacificareken Ireland shows
that fishers feel omitted from knowledge management exerc@m@nected to fisheries
management and resultantly are sceptical of scientific knig@leommunicated to
them by fisheries managers. This reduces fishers’ wilhke fisheries management
policies based on science seriously and can compromise dbeipliance with
fisheries regulations and their cooperation with fisheriegagers. Novel interview
techniques conducted on fishers based in Galway Bay showighatsf do indeed
have unique knowledge that should be part of the knowledge baseslierids
management. Far from being simply ecological, fishers’ knowlegiges detailed
insights into the strategies of fishers. Analysis of thewategies by fisheries
managers could greatly inform fisheries management ypoliclusion of fishers’
knowledge would help to legitimise fisheries management soience amongst
fishers. This legitimisation would increase the chandésbéries management policy
being successful. However, despite recognition by some stserthiat fishers’
knowledge could be used alongside traditional scientific knowlezligeovvide a basis
for better fisheries management policies, it is rareBdusy fisheries managers. The
lack of inclusion to date of stakeholders’ knowledge in Ewopean Union’s
common fisheries policy has left European fishers as forgstientists.

This research was funded by the Irish Marine Institute and condliicteonjunction
with Irish Fisheries Science Research Partnership. Thanks are cile to certain
individuals at Bord lascaigh Mhara for helping to find respondents. Tlankabove
all to the fishers who have taken part in the study.
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1 Introduction

Fisheries science has a lengthening history when it comeslkecting
information from fishers in an attempt to understand the stagéobél fisheries. The
volume of data collected to make ecological assessmentshefryi characteristics,
such as stocks, ecosystem health and dynamics of individual popsjais ever
increasing. This “fishers’ information” is openly published mational and
international reports, as well as in academic journals avatiaty of other sources
[e.g. European Environment Agency, 2007; Marine Institute, 2009a¢ilD’'Mt al.,
2010]. There is strong evidence to suggest that fisherientsts are indeed
achieving the brief being discussed in this themed confersassiort (Theme
Session R, ICES Annual Science Conference, September 2010s Nanmtece) by
“delivering more science with fewer resourdes] through joint programming,
communication and knowledge manageniefisheries scientists and management
institutions are collaborating and introducing new techniques freass@ number of
disciplines. These allow for accrued fishers’ informatiobédoroader in scope, more
detailed in content and more rapid in its delivery.

One particular example of this is where fisheries sa@tnhiave linked up with
experts in technological fields to produce real-time data dnldisdings. As part of
reform in 2002 to the European Union Common Fisheries PolicyP)XCQhRe
Community Fisheries Control Centre was set up. As pashefof its work packages
it has obligated fisheries management bodies from all timepéan Union’s member
states to coordinate an approach that improves monitorin@ eégfion’s fishing fleet
[Johnson, 2008]. Fleets are now tracked by satellite via alvessgtoring system
(VMS) that can feed back their location in real-time andnaitely produce plots of
fishing activity at any scale [e.g. Marine Institute, 2009b41]. It is the intention,
and indeed this is already occurring, that catch data femelectronic log-books are
integrated with the VMS data [Johnson, 2008]. It is an excekxample of where
fisheries scientists and managers have madeest ‘Use of...] investment in science
through joint programming, communication and knowledge manag€nitastnot an
isolated example. Programmes to track fish movements bgctialy electronic tags
landed in fishers’ commercial catches [Block, et al., 208 to monitor discards
from fishery vessels with video cameras [McElderryalet2008] are amongst other
new methods to collate fishers’. Many of these effortcall@borative, and although
they can potentially be expensive to initially implement, éhierlikely a pay-off as
they produce scientific knowledge that is more reliable, eagieommunicate and
thus simpler to manage than the historic methods of recordingdat oy hand. One
hope seems to be that programmes such as these, whisbeard¢o cooperate with
fishers and are enriched by their information, will allow fealftime fisheries
management using apparatus like instant quota adjustment [JohnsoneasenD
2007].

It would seem reasonable then to ask why, despite what apfedre an
apparent success in the exercise of knowledge managemensharee$ deemed to
be in a worsening crisis where often management is ceitidis.g. Daw and Gray,
2005; European Environment Agency, 2007]? As it is supposedly fishtaghation

! Session theme - Delivering more science with feresources: How do we make best use of our
investment in science through joint programmingnoanication and knowledge management?
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that is being used to manage these fisheries, the bsse@arno this question is
potentially sought in their own critique of fisheries sciencerandagement.

One reason would certainly be a loss in confidence in sd&ngisological
findings and fishery recommendations, specifically stocksassent based on fishery
landings. Inshore fishers in Newfoundland blamed fisheries stentor not
preventing the collapse of the Northern Cod in the early 199€is,[1992; Daw and
Gray, 2005]. They believed that they had ecological knowledgeskimated that the
scientific knowledge on which management was based wasréiet and that their
knowledge, which they believed showed the northern cod populatima ¢ollapsing,
was being ignored by the fisheries scientists and manabieese is evidence now
that this was the case [Neis, 1992; Hutchings, et al., 189tjers are also critical
that fisheries science is limited in scope and thansisis only focus on information
collected during the operations of fishing and landing fish, whdditionally they
should also be listening to fishers’ views on other ecologispéets and events. In
the UK fishers were critical of scientific work doneitadid not consider the changes
they had seen in climate and populations of other speciéishimg mortality [Daw
and Gray, 2005].

Secondly, fishers sometimes believe that the ecologit@nation produced
is a false representation of their knowledge of the fishéflyere log-book data is
used to measure catch per unit effort (CPUE) fishers caadytical, as they believe
what they catch is controlled not by state of the fishéwyt by the fishery's
regulations [Johnson and Densen, 2007].

Third, fishers’ question the continued focus on the ecologidanwthey
believe other facets of their knowledge to be just as @rdior informing fisheries
management. This is exampled in the Baltic Cod fishery evleg-book data was
used to help create marine protected areas. Creatioes# firotected areas actually
resulted in increased discarding of juvenile cod in ateas fishing effort was
displaced to. The fishers believe that an understanding of dltttinde towards
management regulations would have lead to a more effectimagement plan being
created, but they weren't surveyed for these [Suuronen, 04D].

The final critique from fishers’ is that fisheries scierand management is
actually not always science through joint programming, communication and
knowledge manageménbecause they themselves are excluded from the proaafsses
programming and communication with the result that their knowleidy also
excluded. Many fishers’ believe that science and managemeoarried out in
isolation from them [Daw and Gray, 2005] and that data tisnofaken from them
covertly, rather than with their consent [Johnson, 2008]. Tiseeefeeling amongst
fishers that this fishers’ information is simply a producth®& operations of scientists
rather than a possession of their own [Johnson and Densen, 2007].

The unfortunate fallout from these criticisms has beerdaming gap between
fisheries scientists and managers and the fishing industtgmbination of the lack
of confidence in fisheries science and management arfddhthat contributing their
operational information can directly lead to legislatiombeasreated that curtails their
operations has lead to worse knowledge management [Johnson areth,D2OG7].
Fishers now regularly withhold catch data [Johnson and Densen, 200F]out of
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monitoring programmes [Dobby, et al., 2008] and even land fishallle¢p make
sure catch levels appear lower [Daw and Gray, 2005].

This view of fishers that they have more to offemtlsamply information is
gaining increased support amongst a group of academics reseahehdiscipline of
fisheries science and management. It is prudent perhaps tmleroasdifference
between quantitative data such as landings and CPUE, ar'$ishisrmation”, and
something more opaque, a “fishers’ knowledge.” Just as soehtibwledge is a
knowledge created by fisheries scientists simply undertakimgviloek, so is fishers’
knowledge. Fishers spend almost their whole career at sea, trmarethan any
scientist, and therefore they accumulate a rich ecologicawledge of the
environment they work in, in addition to knowledge of all thbeotaspects of
working in a fishery [Neis, 1992; Palsson, 1995; Johannes, eR@Q]. Their
knowledge is a socio-ecological construct that can be quargjtéiut more often is
gualitative and hard to define [Murray, et al., 2008]. Witls thimind, and also with
reference to literature in comparable fields of rededktamlyn, 1970; Habermas,
1972; Luen and Al-Hawamdeh, 2001], a concept of what fishers’ knowleaigid be
can be hypothesised. Figure 1.1 shows this hypothesised concefpteandes a
notion of fishers’ strategies. These strategies may biedugy quantitative ecological
and socio-economic information, but equally they may be indled by harder to
define qualitative knowledge.

Figure 1.1.Diagram of the hypothesised content of fishergvidedge.

Assertions are being made that this more opaque “fishers’ kdgell is
essential for fisheries management. Alongside scientific keohye it could provide a
knowledge base that is even easier to manage, as it weulthded on a more
complete programme of research with better integrated comcation networks
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[Johannes, et al., 2000; Murray, et al., 2008]. Whether tlvigesor not, it is certainly
clear that this assertion should be investigated. To try eceleaate the achievement
of a “perfect” system of knowledge management for fiskexdich may be based on
a partially or totally flawed system of programming and camication, could be
disastrous for future fishing policy and resultantly the fishetiegjislates.

The Irish Fishers’ Knowledge Project (IFKP) has a goahsifertaining the
nature of “fishers’ knowledge” and evaluating its potentialsusathin fisheries
science and management. The remainder of this working pafiedescribe the
methodologies used to attempt this and provide some preliminapjftsrewith
particular focus on the theory that fishers; knowledge melydie strategies. These
results will then be discussed and summarised.

2 Case study

The field site of the IFKP exampled in this paper isftbleery of the Galway
Bay and Aran Islands. The fishery is situated off thetvemast of Ireland and the
major fishing grounds are labelled on figures 2.1 (Inner Galway, Bie Northwest
Corner, the North Sound, the Back of the Island and the Slaté.2rithe Porcupine
Bank). Most fishing activity occurs in ICES boxes Vllb, VI\d]j and VIIk [Marine
Institute, 2009a]. The main fishing port for the region is Rosdave

Figure 2.1.Map of commercial fishing grounds and ports of«&af Bay and the Aran Islands.
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Figure 2.2. Map or offshore fishing grounds and further pogfevant to the Galway Bay and Aran
Islands fishery.

The local fleet can roughly be split into three differemtugis. The first is a
group of approximately ten to fifteen large offshore trawlérsver about twenty to
thirty metres that would primarily operate demersal dtswls [DAFF, 2008]. These
boats would primarily operate on offshore fishing grounds off thet weast of
Ireland, including the Porcupine Bank. They would also travebtter offshore
grounds around Ireland such as the Smalls, the Labadie Bank ainghih8ea. One
or two of the boats would fish in foreign or international w&at&hese boats would
also fish the Back of the Island ground to varying degreesnaller number of these
boats would also have the licences and gear required foligé&gng or long-lining.
A second group of approximately ten to fifteen medium sizaglérs from ten to
twenty metres would primarily operate demersal otter sanlthe Back of the Island
Ground [DAFF, 2008]. To a lesser extent they would also fisméaeshore grounds,
named in figure 2.1, inside of the Aran Islands. Some afettheats would also have
the licences and fishing gear required to fish for pelgggcies. One or two of these
boats would operate a scallop dredge. Of these two groupwitinatily operate otter
trawls, between 50% and 60% would use a twin-rig setup wiimits as opposed to
the single-rig, single-net setup used by the remaindeh &ahese groups must land
into designated ports, and as Rossaveal is the only such pthre iregion, the

2 DAFF — Department of Agriculture, Fisheries anaéo



10-WP-SEMRU-11

majority of their catch is landed there. A much larfleet of up to 300 small boats
less than ten metres is registered in the GalwayaBdyAran Islands regions [DAFF,
2008]. However, their overall effort would equate to much thas the other boats.
These boats are mostly part-time in their activities apdrate only within a few
miles of shore, rarely travelling far from their mooridg they are not compelled to
land their catch in Rossaveal these boats are found abeossgion, but mostly on
the north shore of Galway Bay and on the Aran Islands. Tiepr gear used would
be lobster, crab and shrimp pots and secondary gear would indledges, small
otter trawls, trammel nets and gill or tangle nets.mdalf handful of these fishers
would deploy specialised pots for catching nephrops.

Also in existence in the area is a considerable visiteed. Approximately ten
trawlers of fifteen to thirty metres from the Irish easast port of Clogherhead
regularly fish on the Porcupine Bank and Back of the Island gro&pasish, French,
Dutch and Scottish boats also fish on the Porcupine Bank.

In 2007 landings by the fleet into Rossaveal consisted of 1385stofisenall
pelagic, 1382 tonnes of shellfish, 806 tonnes of demersal 1i2f@ tonnes of
elasmobranchs and 32 tonnes of large pelagic and tuna [Mastirite, 2009b].
Despite the heavier weight by mass of small pelagicfabythe most important
species to the large and medium size trawlers currestithe nephropNephrops
norvegicu$ whose landings are included in shellfish landings. This ikelyearea of
focus in the region for Irish Marine scientists who put mogshefscientific effort in
the region into monitoring these stocks [Marine Institute, 200Bat. the small
inshore boats, lobster, shrimp and crab compromise the bulk ottiment catch.

3 Methods

Crucial in designing methods for the IFKP was to make thateany type of
knowledge or information in figure 1.1 had the potential to &gtwred. Previous
studies, especially in Europe, have involved fishers contribufirantitative inputs
such as log-book entries [e.g. Dobby, et al., 2008]. Although thes®dsecan be
very effective in capturing fishers’ information, they dwmt capture the more
gualitative and opaque aspects of fishers’ knowledge. A methodelagydevised
where fishers’ would have the opportunity to contribute both thé&rmation and
their knowledge. This was greatly influenced by a number afig@r projects that
have focussed on fishers’ knowledge rather than informatiartjcplarly those
conducted by a progressive group of researchers in Canada I8@s5, Neis, et al.,
1999; Murray, et al., 2008], by those researching artisanal IndtiePand First
Nations fisheries [Johannes, et al., 2000] and by those working=iting
Sanctuary’s Fishermap project [Edwards, et al., 2009].

The study was entirely based on individual interviews wahefrs, varying in
length from one to three hours. The goal of each interview avalow each fisher to
have the opportunity to display their fishery knowledge, of etetnature, in as full
a manner as possible. A semi-structured interview approashada@pted as this is
perceived to be one of the best ways to capture qualitatiee[\déeiss, 1994], but
would also give the chance for the interviewer to elicit gtative data when it
seemed possible. For this purpose a number of guide sheets eréutsno specific
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qguestions were asked from interview to interview. Fisheesevallowed to speak
freely and for as long as they chose on any given topic. Imesgeonly interrupted
to change topic when they perceived that the knowledge being é@dph#ad no
relevance to the fishery which was a rare occurrencear#icplar effort was made to
focus on the individual. Whilst secondary knowledge was recorded, of the
perceived strengths of fishers’ knowledge is that it is digl to personal experience,
often over a long career [Murray, et al., 2006], and so questisked delved into
discovering the socio-ecological world it was hoped that Badhconstructed.

Each interview was loosely carried out in three phasegseashe work of
Murray, et al. [2006]. However, it should be noted that theseewluid from
interview to interview. The majority of control in each iniew was given to the
fisher and so if they wanted to talk about something outsideabfphase they were
permitted to. An effort would be made at a later stagmioe back to the phase from
which the interview had been diverted. Interviews sthrtéth a discussion about
each fisher’s history with regards to the equipment they (esgdboat type) and the
geographical location of their operations. It was feared without this approach
fishers may focus on conveying their dissatisfaction stifdg policy. Many Irish
fishers are unhappy with European Union and Irish fishing policiesrarth of their
experience with fisheries research and management is noenfvbntation regarding
these issues, Starting interviews with a fisher’s hystook this confrontation out of
focus for much of the interview and allowed for actual knowletdgbe expressed.
This atmosphere was also achieved through interviewers outliniirgpthsgtion of
neutrality at the start of each interview. Fishers floeeeunderstood that they were
not talking to scientists who had direct access to changinggeareant policy for the
fishery. Each fisher was told that how any knowledge theyiiaganay be used. The
aim of this was to build trust and make the fisher feetase with the interview
process. Fishers were also guaranteed anonymity so they feelldomfortable of
saying what they wanted without personal repercussions. lalsashoped that this
anonymity would allow fishers to impart knowledge that ordinahigy may not. To
further allow the fishers’ to be those who were largely resplntor controlling the
interview, they were allowed to choose the location ofriterview.

The second stage of the interview focussed on ecologicaitaggehe fishery.
Attempts were made to historically record each spebiatsa fisher had landed and
any ecosystem that they had operated in. Particular iatiemtis afforded to events
where the fisher perceived the ecology to have changedtleecourse of time.
During this stage of the interview maps (nautical chartbefishery areas) were put
in front of each fisher. They were able to mark anythiny ttieose on each map.
Previous fishers’ knowledge studies have shown that this daonhohelp to focus
the fishers’ mind on a fishery in question, but can also peduach clearer outputs
than those that are delivered simply verbally [Murrayalet2008; Edwards, et al.,
2009]. Visual aids (pictures of local marine flora and faumede also given to the
fisher so that a species was not omitted from the iiet@rgimply because it had not
been mentioned by the interviewers.

The final stage of the interview focussed more on policy aadagement.
Questions were asked about fishery regulations, management bediestific
knowledge, fish markets, fishing infrastructure, competiseis and the future of
the fishery. Questions such as these do not appear extgnsiappears in other
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fishers’ knowledge studies, but it was believed that anstweteem could help to
build an understanding of fishers’ strategies.

An initial pilot study was conducted to assess the viabilitthefproject and
since then the total number of fishers interviewed to daterhat is still an interim
stage in the IFKP, is thirty-two. Rather than useaadom sample it was seen as
important to select respondents. Previous work has shown ttintportant to
interview fishers with the most knowledge [Johannes, et al., 2d0@&ay, et al.,
2006] and therefore the study has targeted the most experiene&test fishers and
those identified by their peers as particularly knowledgeabieinitial sample was
obtained through consulting a local organisation that worked clastyfishers and
then the technique of snowballing was used to identify furttgpandents [Murray,
et al., 2006]. At the end of each interview the respondentastasd to identify any
fishers who they thought would be good to interview and eésted in answering
guestions. Care was also taken in making sure the sampleepresentative of the
fishery. The problem with peer recommendations can be thatvienvees simply
recommend their close friends. Where it was perceivedti@sector of the fleet was
not represented, an effort was made to seek respondentshiorifieet. It was also
perceived that fishers and managers were only recommending fishers. Because
retired fishers are often the most experienced [Johannak, 2000] these were also
traced. Most of the interviewees have spent the mgjofitheir careers fishing in the
Galway and Aran Islands fishery. Most also operate ftoenport of Rossaveal or
from moorings on the Galway Bay or Aran Islands coastline.clineent breakdown
of respondents is twelve from large offshore trawlers (of whame is from
Clogherhead), thirteen from medium size trawlers and seven #mall inshore
fishing boats. Seven of the respondents have retired.

All the interviews have been transcribed and then analysedcertain what
guantitative and qualitative fishers’ information or fishétsbwledge they contain.
The maps created by the fishers have received similalysiaSome of the
transcribed interviews have undergone a process of contentsignaising the
software packag®SR NVivo 8 They have been coded using four nodes (fishers’
ecological knowledge, fishers’ socio-economic knowledge, fishersagement and
policy knowledge, fishers’ operational knowledge). These nodes od lihmames
were selected as they covered a majority of fishers’ kray@ewhilst at the same
time minimising overlap. There was some overlap due tofgbethat knowledge
gained from fishing operations clearly was the source of nuibbr knowledge.
Where overlap occurred sections of the interview were coddld twio nodes.
Ecological knowledge includes any knowledge fishers had of theahatwironment,
such as fish stocks, ecosystem characteristics and beotiddions. Socio-economic
knowledge consists of fishers’ knowledge of fish markets, figdnoperations
relevant to the fishery and social conditions of those operati or depending on the
fishery. Management and policy knowledge contains anything fidkreses about
national and international legislation influencing fisheridsg fisheries science
process and existing or potential management options and orgamss&iperational
knowledge is perhaps the most diverse and hard to defineopatetd is made up of
knowledge of fishing gear and boats, fishing grounds, fishing tectmique
landward activities such as actually landing fish.
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4 Results

It is impossible to analyse and present the results dFtkié completely in a
short working paper, but it is possible to show examples ofrisk@owledge by
focussing on a few areas. In this section parts of timergé content of fishers’
knowledge are examined in addition to elements of their ecologatledge and
some of their strategies.

General Content of Fishers’ Knowledge

Figure 4.1 starts to break down the content of eaclerfsstknowledge.
Although it is only an example of three of the thirty-two @éishinterviewed so far in
this case study it clearly shows that there are variatiortheé content of fishers’
knowledge. Despite each interview following the same methisdeitident that each
interview covered different themes to varying extentscaBee the interview was
guided by the fisher and the interviewer towards each fislae€a of expertise, it
shows that the nature of expertise is far from uniform. Fishier example seems to
have a broad base of all four knowledge types. Fisher B shaivsilar degree of
expertise when it comes to knowledge of ecology, policy and marageand
operations, but has less knowledge of socio-economic conditi@i®rRe in contrast
has strong ecological and operational knowledge, but seemingly poor kigewdé
socio-economics and policy and management. Analysis of the riggrfse fisher C
does not reveal why their socio-economic knowledge is of a ldsgeee to fisher A
and B, but it does show that they retired from fishing over &ansyago. Fishers A
and B are both still active. It is possible that fisherasS less policy and management
knowledge because they have not fished in recent times whenahtighlegislation
that governs modern fisheries was created. These tistesrs have not been picked
deliberately to show difference. It is anticipated that aslyars of the collected
transcripts continues, that difference will continue to bewsy from individual to
individual.
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Figure 4.1.Chart showing content of fishers’ knowledge fatifferent fishers (fishers A, B and C) for

four broad themesi/types of knowledge (ecologicavwedge, socio-economic knowledge, policy and
management knowledge and operational knowledge).

Although the interviews are primarily qualitative, they dltit a fair degree
of quantitative data, or fishers’ information. In generahdis were very skilled at
recalling operational information and usually responded instantlyaaithoritatively
to questions about their fishing equipment. Confidence can be itaktke historical
figures they provide for dimensions of their boats (e.g. boatHetgtnage assigned
to the boat, engine power) and gears (e.g. mesh sizepfsigt in fathoms). They
could also describe fishing grounds accurately, whether it beethil in fathoms or
the geographical location. A nuance that should be noted is tilat younger fishers
described location through coordinates obtained from modern GRSrs; most of
the older fishers still used references from the now discadiridecca navigation
system.

Whereas fishers references to quantitative data abdindi®perations were
in measurements common to fisheries science (Decca redsraxxcluded), their
quantitative information pertaining to the natural environmens \weanerally in
language exclusive to the fishing industry. Whilst they did arasion refer to quota
limits and some landings in the unit of tonnes, they motenotised less acute
measurements. These include ‘number of boxes landed’ for meastahgatch and
volume of fishery discards and they measured fish sizhébyfength of a box or the
‘number that could be accommodated in a box’. Figures given dureqterviews
were often not precise and were sometimes rough estirkatesistance, when asked

% A box is one of the boxes provided by the local@a and Aran fishing Cooperative to use for
landing fish.
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what a good catch were likely to be, they gave a ranges dan be seen in the
following example:

“You could end up with 50 or 60 boxes in a.dpynonymous fisher, 2010]

When talking about the size of the main fishery specieephmops, fishers did not
talk about ‘mean carapace length in millimetres’ asnsisies would [Marine Institute,
2009a] but instead of the ‘number of nephrops to the kilogram’ (Ckasa 1 nephrop
would weigh 1 kilogram). For units of effort fishers did not tatbout ‘hours spent
trawling’ (the unit that contributes to CPUE), but of the nunddeéows completed in
a day.

Far superior to the volume of quantitative information reggbby fishers was
the amount of qualitative knowledge. It was often anecdotal, lengtitg delivery
and hard to summarise. However, it was also rich imildahd wider ranging in
variety than both fishers’ information and scientific imh@tion. The following two
examples are cited in an attempt to give a representafiits common constituent
nature. In the first example a fisher talks about how hehisedd barograph sounder
to identify hard (rock) and soft (sand or mud) ground whilst fraywl

“The barograph had its own odd way of showing you the hard and the
soft. If you are going along, flat ground right, now before you come up t
a rock, across the road or further away from a rock, it adtually give
you, a mark on the piece of paper. That's you going along and you'll have
a little trigger like that, you know the sandy bottom? Now tlseaetock
here going up here. Now you know the shape here of where thésrock
going out beneath the sand, the sounder would put a tail down and you
get lines coming down and they were getting longer and longer as we
were getting nearer the rock. The ordinary one now will hotsyou that.
They will show you everything up here, all the fish, all tleeds and
everything up the top, but they won't show you the hard, when you're
coming on hard grountifAnonymous fisher, 2010]

This fisher would rather have used his old barograph sounder thaodarn
electronic one as he believed that the output is more accmciwith higher detail.
He used it to avoid getting caught on fasts whilst trawéind to find new lobster
ground$ that he believed the modern sounders could not find.

The second example is a brief extract of a fisher talking dbeuhigration of
haddock and whiting into Galway Bay:

“They come in about nol#™ March 2009Jand I'd say around Paddy’s
Day you'd see them coming back out again. And then they just go woosh.
They seem to come. Not much. But they come. Mating, ortrsogne
similar. I'm not sure what it is, but they come and they go again
[Anonymous fisher, 2009].

This fisher is one of many who knew that the whitefish le@atway Bay on the
saint’s day of Ireland’s patron saint, St. Patrick (“Paddgt) the 1% March every

“ Lobsters generally live on rocky ground.
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year. They used this information to plan their fishing scledu\ost fishers would
fish whitefish for two weeks up to this day and then return @éphrop fishing
immediately afterwards.

Fishers’ Ecological Knowledge

To illustrate the makeup and quality of fishers’ ecologleadwledge focus
can be trained on their measurements of fish stocks.a8saleady been described
when analysing fishers’ information, their estimates of @idings are not specific
and are hard to quantify. This is not the sole limitationhefrtlandings data. When
comparing fishers’ landing estimates great variety caa bé seen between fishers.
When asked to report the landings for a good tow whilst travidingephrops on the
Back of the Island ground, across the sample an averagetyofifer boxes could be
calculated, but the range was from eight boxes to seventy¥iis is true of a
number of other landed species as well, such as monkfishawdnge of one to five
boxes and whiting with a range of forty to eighty. This ramgs have been due to
inaccuracy of reporting, though was just as likely to be explaineatifteyent fishers
having different fishing capabilities (e.g. fishing geaupgeboat size and power).

An area where fishers can provide knowledge that is not cobgredientific
knowledge is in long term qualitative trends of stocks ofimagrgpecies. For instance,
recording of landings in the West of Ireland for cod onlytsthin 1988 and for
haddock in 1984 [Marine Institute, 2009a]. Two fishers surveyed hed fixghing
since the 1950s and many more had been fishing since the 1960s aQdlyQ@kree
fishers surveyed had started after 1990. Additionally, fiseestientists only consider
commercially landed species when collecting fishers’ mfdion. Fishers in this
study displayed knowledge of other species they had caught (butndetd)aand
simply observed in the field. Examples of these includddnederms, jellyfish and
the poor cod Trisopterus minutys Regarding the main target species of nephrops,
58% of fishers believed nephrop stocks to be static during tiedr fishing, 25%
thought stocks had decreased and 17% believed they had inciBasedher trends
that were commonly expressed by fishers were large iregeasumbers of dogfish,
starfish, seals and shrimp, as well as decreases amtisticod Gadus morhup
halibut, skate, brown crab, lobster, whiting, hake, black polledkite pollock,
spurdogs and all flatfish populations.

When a local near or total extinction of a species had matuhere was a
strong consensus amongst to fishers as to when this had ocdureethost reported
case by fishers was the disappearance of Atlantic cdldeirarea. By linking these
ecological events to their operational knowledge they weretalg&re precise years
for when they last made or heard of a commercial catdodf The years 1989 and
1990 were given as the year this occurred by seven fishersh wituld appear a
strong enough result for it not to be a coincidence. This may d@lapse that is
foreign to scientific knowledge due to the fact that camtlst only started to be
surveyed in 1988 in this region [Marine Institute, 2009a].

The map work conducted with fishers perhaps showed fishersvalostble
knowledge for consideration. Almost all of the fishers could ifleaurrent or former
spawning grounds and nurseries for juvenile fish. Unfortunatelhhiststage it is
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impossible to include these maps in this working paper. Areagget was made with
the fishers interviewed that no detailed maps would besetein an open forum
without their prior approval in order to not release crucialrencial information to
their competitors. This was a decision based upon previousrglesedere this
information has proved valuable [Maurstad, 2002]. However, theenatff some of
these areas can be described. Former spawning grounds for reoieveified in the
grounds located at the North Sound, Northwest Corner, Back dildmed and in
close proximity to the Slate. A major herring spawning groundidergtified on the
Northwest Corner ground. A nursery for juvenile fish whitefisls &kso identified on
the Back of the Island Ground, and one for juvenile flatfishiegéon near the Slate.
It is hoped that, when published, maps of these featuregenvilal new spawning
grounds and nurseries novel to scientific knowledge. A finalifeaevealed by two
fishers, but potentially crucial to the future of fish stoékghe presence of a maerl
bed. Fishers knew of its presence as they were bringinigeugotalline algae in their
otter trawl nets. The location they identified was notedtprevious study [Maggs,
1983], but does not show up in a review of more modern literatunmaerl beds.
This is potentially important as maerl is a rare and oftetepted habitat due to its
structural complexity which makes it good ground for protecting jledish and
spawn [Maggs, 1983]. This potential maerl bed does coincideami¢ of the former
cod spawning grounds identified by fishers.

Fishers’ Strategies

By looking at just a few operational choices made by fisherguitkly
becomes apparent that these are based on the deep knowledbavihef not just
the fishery’'s ecology, but also of the socio-economic conditiam$ fésheries
legislation and management.

One such operational choice is that of which fishing geatef@oy whilst
trawling, and specifically whether to operate two nets twia-rig setup or just the
single net with a single-rig setup. The first boat to gtair-rigging in our sample of
the Galway and Aran trawl fleet was in 1988. Fishing onPikeupine Bank ground
the boats’ skipper found that catches of nephrops immediately secreamatically
with the new gear. Another fisher converted to twin-rigginigwa years later as he
concurred that it was better for nephrop fishing and had thé@udibenefit of being
a more efficient way to catch flat fish. What the fighthen experienced was what
has been termed a “colleague effect” [Neis, et al., 199@Jny of the fishers we
talked to had upgraded simply because their colleagues hadfiShers had actually
bought a larger boat just to twin-rig, as their previous boattea small to pull the
larger gear. As figure 4.2. (constructed from fishers’ aj@nal information) shows,
a number of boats upgraded to the twin-rig in a short periddanef from 1988 to
1995 and horsepower increased to pull these larger gearspfignemenon would
have lead to a much higher fishing effort overall in tisbdry. 67% of the fishers in
the interviewed whom were still active on large or mediuawlers were using a
twin-rig.
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Figure 4.2.Graph showing change in horsepower and the nuoflrégs/nets employed in the Galway
and Aran fleet targeting nephrops.

It may be expected from a “colleague effect” that mosiefis would be content
with the upgrade. Results show though, that 64% of respondents eandiier an
end to twin-rigging through a ban on the activity. Many of ehegre twin-riggers
themselves. A further 22% indicated they may consider aabdnonly 14% were
totally against a ban. This is a perhaps unexpected resaltstientist or outsider
looking at figure 4.2. It was found that knowledge fishers hadegasince operating
twin-rigs had either lead them to doubt their strategy oomescases change their

strategy.

Firstly, ecological knowledge they had gained showed themtwhairigging
may be ecologically unsound. This was reflected by the fatt7% of fishers
believed the activity was causing ecological harm. A numbdisbérs had gained
this opinion through experiences trawling behind twin-rigged bdésy found that
in their nets they were picking up damaged nephrops that theydxtito have been
crushed by the weight that twin-rigged boats must tow betwkein two nets.
Another fisher from the Porcupine Bank deepwater nephrop fishergt titctehe and
his father had fished a specific area of that ground for rpaays. He had fished this
alongside Spanish fishers who like him were deploying onlggesrig. He said that
within two years of Irish twin-rigged boats fishing the samround, that the
grade/size of nephrops had decreased dramatically. This wagilpaly a problem
for his strategy as he relied on the higher market pricedeved for the larger grade

nephrops.
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It was this market or socio-economic knowledge that had alsoccauseubting
of the twin-rig strategy. For a number of fishers it wa$ part of their strategy to
upgrade, but they argued that once others did it they had eoder to compete
financially. One fisher told of how the increased nephrophest from twin-rigging
meant that the local market at Rossaveal was gettougidld and price was being
depressed. He had to catch more nephrops to make the sameaadreehad made
on a smaller catch before twin-rigging. The only way teltamore nephrops was to
twin-rig. 67% of the fishers in the interviewed whom wet# active on large or
medium trawlers were using a twin-rig. One fisher had ussdknowledge of the
market to withdraw from twin-rigging. He had researchedvihethe landward side
of the fishing business and has discovered that by “trading dowrbhlel make
more money than some of the skippers in the largest lvotite fleet. He argued that
these skippers were landing a lot of nephrops, but they weseualsg a lot of
expensive fuel to conduct trips on the Porcupine Bank and tow thenétsniwhich
need bigger engine power). He also noted that they needgddaews, all of whom
must be paid. He had sold his larger boat and purchasedlkisboat, at the same
time discarding his twin-rig for a single-rig. He intendedlo one trip a day with just
one other crew member. Instead of selling his nephrops wholesaleuté instead
sell them direct to the consumer in his own eatery and shop.

Having learned through the process of fishing many fishers sh@msatse for
upgrading to twin rigging:

“Well everyone else was doing it. | just joined the club. Bunhk it was
a bad move to go to twin-riggitigAnonymous fisher, 2009].
As has been seen there was a good deal of will to bandbegst The fishers though
did for the most part admit to a lack of knowledge in hownigage in a process that
could lead to that ban.

Another operational choice that fishers have to make iothathere they fish.
By looking briefly at a number of examples it can be seen himxchoice is made.

Based on ecological harm they perceive to have been doaentonber of
fishing grounds fishers had chosen to restrict fishing effaremtain areas. One fisher
talked about how he refused to fish on a certain ground which he thnbeva fish
nursery, because of damage he had seen done to another rarrsdrififig and other
whitefish on the Back of the Island ground. On a similanté a potter had restricted
the area in which he placed his pots and reduced his omarabler of pots because of
declines of the lobster and crab population in Inner Galway Bayewte believed
pots had been spread over too wide an area and too denselyst@nénfcontrast had
deliberately chosen to increase their effort in a aedaea in order to ensure a better
catch. He focussed all his trawling effort on the inshordregpgrounds in the North
Sound and the Northwest Corner as he believed that the moreispaad fthese
grounds, the more nephrops you got out of them. He had witnesgeiti®years that
when the grounds weren't fished they became dominated by echinodeamg
became hard to catch nephrops, but when fishing effort increase¢deon the
echinoderms were cleared and nephrop landings increased again.

Providing an overlap between use of ecological and s@cipesic
knowledge in strategy formation were a group fishers who fisshquality, not
guantity. May of these were the fishers who targeted nepbrotisee Porcupine Bank.
They had sought secondary knowledge from French and Spanish fishweed as



10-WP-SEMRU-11

experimented themselves over the years to find the arfeéise Porcupine Bank
ground with the largest nephrops. These large nephrops hathegtarmarket value
than the smaller nephrops on the grounds at the Back of the, IBlartd Sound and
Northwest Corner. Resultantly, in response to a recent ela$uhe Porcupine Bank
fishery, this group of fishers (and colleagues from Clogherhedtnot displace
their fishing effort to the Back of the Island where thelfelved the nephrops to be
inferior, but instead to other grounds on the Irish south coagttfee Smalls, the
Labadie Bank).

Strategies based purely on economics are displayed by tvarsfigrho fished
with otter trawl nets in Inner Galway Bay. It was widknown amongst fishers that
fishing (potting excluded) had been poor in Galway Bay since thesk®iefore due
to a collapse in the fishery. However, these fishedsdmall boats with low or zero
payments to make on them and used very little fuel iin tperations as they were on
calm seas and fishing close to their home port (reducing jotimey. They had thus
made a living on targeting species such as blonde and thorndpacivhiere large
boats trying to undertake the same activity would certainkg in@ade a loss.

A short-term change in strategy which affected far méithefleet was the a
rise in fuel price in 2007 and 2008. It meant large boats amtldnake money from
trips to the Porcupine Bank and medium sized trawlers werggéing to do the same
fishing nephrop on the Back of the Island ground. The resulaveasiple of months
where almost 20 trawlers focussed entirely on the nephrop grourig dwotthwest
Corner because it was so close to their home port of R@dsave involved using
very little fuel to fish.

A final example is of fishers who were attempting to tfransheir fishing
effort from nephrop grounds like the Back of the Island to tfeeshere west coast
pelagic fisheries. Some of these were worried about theefuarket for nephrops,
others were disappointed at what they believed to be a reduicti size of the
nephrops on the Back of the Island and a surprisingly large nudntbarot enjoy
nephrop fishing. This latter group found the trawling up and down nesjto catch
nephrops to be boring and they believed that “hunting” pelagioM@iid be a more
enjoyable fishing experience. They were using their knowledgiegslation to
access these pelagic grounds for herring and mackerel. Mibstidwh to get pelagic
licences from the Irish authorities, but had been rejectestedd they have built or
purchased boats that they call “rule beaters”. If a boag vegjistered under sixty-five
feet it had an automatic entitlement to fish for pelagpecies. It was this loophole
that they had been exploiting to catch fish that they belieesdmore valuable, more
sustainable or simply more fun to catch.

This just represents a small sample of the results frortFie. The fact that
so much rich information can be gleaned so easily is potgraigiood sign for future
interpretation of results. It is hoped that new techniques capléed to this data to
make it accessible in a more concise fashion.
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5 Discussion

In isolation, the relatively poor quality of the quantitativeformation
collected from fishers during the IFKP would suggest thatcimeent format of
fisheries science and management is not omitting a gredtbgeonly partially
engaging with fishers and instead focusing on collecting landdega and other
scientific information. The responses of fishers were tapnable and lacked the
precision needed to make good stock assessments or other@aiglatgments based
on catch composition. Additionally fishers’ qualitative knowledgfetrends of
change in fish stocks would add little to stock analysissa®ported in scientific
publications such as those published by ICES and national stiedies [e.g. Marine
Institute, 2009].

Taken in a broader context though, the results of the IFKR, awhis interim
phase, have shown that there is a great deal of fishers’ &dgoutside the current
knowledge management exercise of fisheries science and ema@aigand that much
of it is of a quality on which management decisions could beta

The strongest suit of fisheries science currently is ¢éogical information it
provides, but even here fishers’ knowledge could add depth. Asheas $n the case
of the collapse of the northern cod in Newfoundland it was féshleho highlighted
the collapse first [Neis, 1992]. The same is true of Gal®ay where fishers have
recorded the disappearance of another cod stock that scdanoet report. In this
case the cause of the collapse is unknown, but the reasoknibvisn about at all is
because fishers’ knowledge pre-dates the commencement déticollef landings
data for Atlantic cod on the Irish west coast. Similathe fishers’ knowledge is in
some ways more comprehensive than the scientific knowledgec@seits a broader
spectrum of marine fauna and flora than traditional scierdtbck assessment does.
Fisheries scientists and managers are often criticisedapproaching fisheries
management as a single-species exercise, especiallyvtlooisieg in Europe under
the CFP [Daw and Gray, 2005]. The qualitative trends idedtifiy fishers for non-
commercial species would appear to be highly useful for mgckiends in an
ecosystem, especially where supplemented by fishers’ knowlefigetinctions,
spawning grounds and nursery grounds. For instance, in other globgbtteots
blooms of echinoderms have been seen as an indicator of Snocekan ecosystem
to a less desirable state [Done, 1992].

Even fishers’ qualitative descriptions of changes in pomratiend of commercial
species could be used to support technical data scientific knowmledgentrained
policy makers can find too technical [Corbin, 2002]. Their knowleofgspecies is
supplemented by knowledge of physical characteristics of th®ysiem gained from
operating demersal trawls and echo-sounding equipment. The knowlshlges fhave
of individual ecosystems that are relatively unstudied by ssienyet are high in
biodiversity, such as maerl beds, could be of immense valuygrotecting and
managing threatened species. Ecosystem-based fisheriegyemema has been
championed by many academics as the direction in which &shenanagement
should go [Pikitch, et al., 2004], and indeed it has beenerefed as so in proposed
reforms to the CFP [European Commission, 2009]. Fishers’ acalognowledge
may not be easily managed under a single-species agenda, limjpgpérhas a far
more important role to play under an ecosystem based one.
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A clear finding is also that it may be a mistake to fosnscollecting simply
ecological information from fishers’. The content of the wigavs conducted with
fishers A, B and C (see figure 4.1) display that ecologicewledge is just one
dimension of a fishers life world in his or her “office’s®ea. Socio-economic, policy
and management, and operational knowledge also make up péatgef a fisher's
consciousness. These different types of knowledge rarely seexist in isolation
and often overlap, as can be seen in a lot of thestades in section 4. The fisheries
science referred to in section 1 is highly focussed oretimdogical, and although
other research programmes exist to look at socio-economic rdatafiSheries [van
der Burg, 2000] this is often separate to the work of fishedamntists. As Suuronen,
et al. [2010] say, fishers are rarely consulted for theiicpohnd management
knowledge at all.

Finally, the results also show a whole new dimension to know)eatte that
definitely proves that fishers’ knowledge is more than informafashing is not just
an activity that fishers get out of bed to do every morning a profession where
important operational decisions are continually addressed aaddressed based
upon experiential knowledge gathered over a whole career aratidigtwveen others
in the same peer group. These are “fishers’ strategiHs&. existence of these
strategies raises two important points for consideratiorstlyir Palsson [1995]
describedhow the lifeworlds and operations of fishers were different to ehaofs
fisheries scientists and managers. The uncovering of thesegsts showsvhy the
lifeworlds and operations are different. Current mainstreameffiss policy, including
the European CFP, does not allow this questiontyfto be asked during day-to-day
research. Resultantly, this knowledge is not entering the geament process.
Secondly, the strategies show that every single fishdiffesent. He or she each has
their own strategy for how to survive and make a livingsT& because each bases
their strategy on their own very different knowledge. Theerirformat of fisheries
management though, does not allow for research of the individuadjuted often
treats stakeholders as homogenous groups. Recent proposals to mmgageith
stakeholders in a reformed CFP talk about interacting witleseptative bodies from
industry [European Commission, 2009]. This is an undoubtedly positive aiept
the same time most of the respondents in the IFKP weresented by these bodies,
yet had differing strategies and goals. The current rasgaetform for fisheries
science will not allow each fisher’s strategies to bernomicated.

6 Implications

The implications of these results for those working in orgaoisatsuch as
ICES working groups differ depending on their position. For those iadoin the
mainstream of ecological fisheries science, they havaddress whether they are
content to omit the majority of fishers’ knowledge? Whilst thismed session asks
for demonstrations of methods that improy@rit programming and communication
for the most part fishers are being omitted from both. Fisfiecience may be able to
reach a stage where it doesn’t need stakeholders to gatomtibute any knowledge,
as electronic logbooks and VMS are already demonstrating. Howkeaarend point
of development is reached, where the sustainability ofpftgiulations remains under
threat and fisheries scientists cannot provide full assessrogfisheries, will there
be the time left and the will present to re-engage withefs? Fishers’ knowledge
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could be a vital part of the knowledge that needs to be mdmageder to deliver the
sustainable and well managed fisheries that everybodyscrdiibat knowledge does
not become managed soon, it is unlikely it ever will be.

For those involved in projects designed to illicit fishers’ klemlge, including
the IFKP, challenges are raised over how to present fiskeosiledge. It has to be
recognised that although the fishers’ knowledge is of quatitgantent, fisheries
scientists and managers are unlikely to have the timeaoritg to analyse every
individual interview in depth. Similarly, the process of intewing every single
fisher in a legislative jurisdiction is likely to inase costs and time. It may even be
totally unworkable. This conference session calls for knowlédde managed with
“fewer resourc€’s Social and interdisciplinary scientists must find waysnprove
the collection, processing and dissemination of fishers’ krayae This is a future
goal of the IFKP. A potential direction is to follow treat of the fisheries scientists
who have linked up with technological experts (see section 1k dore in the USA
and the UK with stakeholders and interactive mapping techiesl¢gdwards, et al.,
2009, Gleason, et al., 2010] may lead to a situation whédreréisould report their
knowledge in real-time. Research into solutions such as thesel slontinue.

7 Conclusion

Fisheries scientists and managers have tried to incogpisbhérs’ knowledge
into the knowledge they use to manage global fisheries. Tregengent though has
primarily been with fishers’ information, not their knowleddée only question that
has been asked of fishershisw they operate, and even then mostly at an ecological
level. The interim result of the IFKP show that fishers eha much broader
knowledge which is more than ecological and that consists ¢égita that showhy
they operate in the manner they do. Fisheries policy rmakast decide whether this
why is an important part of the knowledge needed to manageiéishé they decide
it is, then this must be acknowledged in fisheries policgiuding the forthcoming
review of the European CFP.
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