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Benefits and organization of cooperative research 
for fisheries management

Teresa R. Johnson  an d  W im  L. T. van Densen

Johnson, T. R., and van Densen, W. L T. 2007. The benefits and organization of cooperative research for fisheries m anagem ent. -  ICES Journal 
of Marine Science, 64: 834-840.

Drawing on research in th e  n o rth easte rn  USA an d  northw estern  Europe, a descrip tion  is given of how  cooperative  research is orga
nized and a  s ta te m e n t m ade of how  involving fishers in research can co n trib u te  to  b e tte r  fisheries m anagem en t. The focus is on 
im proving stock  assessm ents th ro u g h  th e  collection of b e tte r  fishery-dependent an d  - in d e p e n d e n t d a ta  an d  th rough  efforts to  
address bycatch th rough  gear-selectivity studies. D irect benefits of cooperative research include increased q u a n tity  and  quality of 
da ta , inclusion of fishers' know ledge in science and  m anagem ent, im proved relevance o f research  to  fisheries m anagem ent, and 
reduced  costs o f science. Indirect benefits are th e  buy-in o f  science and  m an ag em en t by in dustry  and im proved  relationships and 
tru s t  betw een fishers and scientists (and  m anagers). These indirect benefits are  b est achieved u n d e r co n d itio n s o f transparency 
a n d  com m unication . In som e cases, cooperative  research also provides incom e to  th e  industry  an d  su p ports th e  m ain tenance of 
fishing infrastructure. M ost im p o rtan t, cooperative research improves capacity-building an d  establishes intellectual p roperty  rights 
w ith in  th e  fishing industry, and  it encourages innovative approaches to  m anagem en t, such  as adaptive an d  ecosystem -based 
approaches. Finally, guidelines for m aking cooperative research m ore effective are  ou tlined .
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Introduction
M any  au thors have explored how  user participa tion  in  m anage
m en t decision-m aking (co-m anagem ent) can produce legitim acy 
an d  m ore effective regulations (W ilson et a l ,  2003). O thers have 
docum en ted  th e  na tu re  and  value o f  fishers’ knowledge and advo
cated  its use in  m anagem ent (Neis et a l ,  1999). Today, an expan
sion  o f  this d iscussion  focuses on  th e  role o f  fishers in  fisheries 
Science, o r w hat is know n as cooperative research (Kaplan and  
M cCay, 2004). By cooperative research, we m ean  scientific 
research cond u cted  in  partnersh ip  w ith  the industry , w hich 
ranges from  chartering  com m ercial vessels for research to  the 
full in tegration  o f  fishers in  all stages o f  research (NRC, 2004).

A lack o f  consensus on the  status o f  fish stocks can significantly 
im p a ir m anagem ent decision-m aking. For exam ple, in dustry  d is
tru s t o f scientists an d  the in heren t uncerta in ty  o f  stock assessments 
co n tribu ted  to  an  over-harvest o f  m any  New England resources, 
because m anagers, reacting to  strong pressure from  industry , did 
n o t im p lem en t regulations th a t adequately  reduced fishing m o r
ta lity  (D obbs, 2000). Fishers tend  to  be  sceptical ab o u t the 
ability  o f assessm ent scientists to  forecast fish popu lation  
dynam ics an d  to  provide so u n d  m anagem ent advice. Because 
sto ck  assessments often  rely on  spatially and tem porally  coarse 
d a ta  an d  are  inherently  com plex, th ey  often do  n o t m atch  
fishers’ daily observations. W hen  science is distrusted, m anage
m e n t m ay n o t  be  viewed as legitim ate, resulting in  evasion o f 
m easures an d  potentially  h igh  cost o f  enforcem ent. Industry ’s

buy-in  o f  science is expected to  im prove th e  legitim acy o f the 
whole m anagem ent system.

O ne way to  generate buy -in  o f science and  to m ove towards 
consensus on resource s ta tus is to utilize fishers’ knowledge. 
Fishers’ know ledge is often labelled as anecdotal, and  its use in 
science and  m anagem ent has been lim ited  (Pálsson, 1998; Neis 
et a l ,  1999), in  p a rt because o f  its largely local, h idden , and 
qualitative na tu re , m aking transla tion  in to  scientific knowledge 
difficult (Pálsson, 1998). How ever, the  utility  o f  fishers’ knowledge 
has been docu m en ted  extensively. For exam ple, fishers m ay  con
trib u te  in fo rm ation  ab o u t stock  struc tu re  by  describing m igration 
patterns, cu rren t and  historical spaw ning grounds, juvenile 
habitat, and  spatial pa tterns in m orphological attributes 
(H utchings, 1996; M aurstad a n d  Sundet, 1998; N eis et a l ,  1999; 
Ames, 2004). T heir experience-based know ledge also includes 
valuable in fo rm atio n  about schooling  behav iour (Parrish, 1999), 
habitat preference an d  gear selectivity (H all-A rber and  Pederson, 
1999), and  effort changes in response to  regulatory  change (Neis 
and Felt, 2001). Consequently, m any  researchers argue for 
increased inclusion o f  fishers’ know ledge (Johannes et a l ,  2000).

In  the no rth eastern  USA, in terest in  and  opportun ities for 
such program m es (e.g. the N ortheast C onsortium  and  the 
N ational M arine Fisheries Service Cooperative Research Partners 
Program ) have reached an unpreceden ted  level (Sissenwine, 
2001; H artley an d  R obertson, 2006), involving alm ost all im p o rt
ant fish and  shellfish species, as well as studies o f  hab ita t and
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en v ironm en ta l cond itions. In Europe, cooperative research is also 
em erg ing  th ro u g h  th e  U K ’s Fisheries Science Partnersh ip  and  the 
D u tch  F-project.

H ere  we discuss th ree  im p ortan t form s o f  cooperative 
research  th a t cu rren tly  exist in the northeastern  USA an d  n o r th 
w estern Europe: fishery-dependent data collection, industry- 
based  surveys, and  gear-selectivity/bycatch studies. In fo rm atio n  
fo r th e  USA is based on  sem i-structured  interviews, observations 
at science and  m anagem ent meetings, an d  a review o f  relevant 
d o cu m en ts. In fo rm atio n  for Europe is based on  d irect experience 
in  th e  F -pro ject an d  in th e  ICES/NSCFP W orking G roup  on the 
In co rp o ra tio n  o f  A dditional In form ation  from  the Fishing 
In d u stry  in to  Fish S tock Assessments (ICES, 2004). W e then  
discuss benefits to  m anagem ent and provide recom m endations 
fo r th e  o rgan ization  o f  cooperative research projects.

Three forms of cooperative research 
F ishery -dependen t d a ta  collection
T raditionally , fishery-dependent data collection represents the 
m ost im p o rta n t source o f in p u t to  stock assessm ent. T he data 
in c lu d e  landings statistics, m arket sam pling, and  logbooks o r 
vessel-trip  reports. Today, fishers are obliged to  p rov ide such 
da ta  to  ensure com pliance w ith regulations and  to  m o n ito r the 
exhaustion  o f  qu o ta  o r days-at-sea allocations. This in fo rm ation  
m ay  also be  used by scientists to  assess fishery rem ovals and  to 
m o n ito r  stock changes. O ne challenge to  utilizing fishery- 
d e p en d en t da ta  in  stock assessment is th e  tim e-lag  th at arises, 
because hardcopy  logbooks m ust be cap tured  o n  electronic d a ta 
bases a n d  au d ited  fo r error. Use o f  these da ta  is problem atic. 
First, fishers are concerned  th at their data m ay  be “used against 
th em ”. T h is can  h ap p en  directly w hen fishers are  p rosecu ted  for 
v io la tions an d  indirectly  w hen data are transla ted  in to  restrictions 
o n  fish ing  possibilities (e.g. closed areas). Fishers also view their 
know ledge, as d o cu m en ted  in these logbooks, as private intellec
tual p ro p e rty  an d  feei th a t sharing it w ith o th er fishers m ay  p u t 
th em  a t an  econom ic and  social disadvantage in fu ture. Clearly, 
there  a re  incentives for fishers n o t to  record in fo rm ation  accu
rately in  th e ir logbooks, an d  as a consequence* land ing  statistics 
are  considered  unreliable. Additionally, fishers feei th a t use o f  
lo gbook  da ta  to  m easure catch per u n it effort (cpue) is biased 
because regulations interfere w ith their fishing patterns.

M an y  cooperative efforts aim  to  im prove the quality  an d  q u a n 
tity  o f  fishery-dependent data used in th e  stock assessm ent 
process. C urren tly  in  the northeastern  USA, there  are tw o coopera
tive p ro g ram m es in  progress to  im prove the collection o f  real-tim e 
data. O n e  consists o f  a p ilo t “study fleet” o f  g roundfish  vessels in  
N ew  E ngland, an d  the o th er is a m ore established p rogram m e 
focusing  on  th e  m id-A tlan tic  squid  (Illex) fishery. In  b o th  p ro 
gram m es, catch da ta  are collected electronically in  real tim e, and  
fishers a n d  their vessels are used principally  as in strum en ts (o r 
d a ta  collectors) and  research platform s. In  the squid  fishery, the 
goal is to  m ove from  real-tim e data collection to  real-tim e m an 
ag em en t (Powell et a l ,  2003), b u t lim ited in d u stry  participa tion  
rem ain s a stum bling  block. T he fishery is m anaged  th ro u g h  
q uo tas , an d  som e fishers are re luctan t to  share in fo rm ation  th at 
th ey  fear cou ld  lead  to  fu tu re  quota  reductions or effort restric
tions. As Illex is a short-lived  species and  abundance  indices are 
h igh ly  variable, th e  s ta tus o f  the popu lation  is difficult to  assess 
(H en d rick so n  an d  H art, 2006). Real-tim e da ta  collection, co m 
b ined  w ith  a p re-season  survey, should allow th e  fishery to  adap t

to  actual abundance. H ow ever, real-tim e m anagem ent also 
requires in stitu tional flexibility  to  allow for in-season adaptation  
by industry.

In  the N etherlands, fishers and  scientists cooperate in  the 
F-project to  ob tain  ap p ro p ria te  data o n  cpue, m ain ly  for assess
m en t purposes. A  selected g ro u p  o f  beam  trawl sk ippers records 
catches o f  plaice (Pleuronectes platessa) and  sole (Solea vulgaris) 
by haul, together w ith a h ig h -reso lu tio n  in fo rm ation  o n  location 
and tim e o f  day. T he data a re  converted by scientists in to  m aps 
and  graphs docum enting  p a tte rn s  in resource abundance, which 
varies through space and  tim e  (annual, seasonal). T he results are 
discussed in groups w ith  th e  participa ting  skippers in th e ir own 
harbours. M ajor topics fo r discussion are how  constrain ts on 
to tal allowable catch (TAC) th rough , fo r instance, individual 
transferable quotas influence effort allocation th ro u g h  space and 
tim e and how  to w eight the d a ta  to  obtain  a m eaningful annual 
m ean th at can be used as an  index  o f to ta l resource abundance, 
especially o f  plaice. T he w eigh ting  m ethod  curren tly  agreed is illus
trated  in an in form ation  sheet d istribu ted  th ro u g h o u t the whole 
fleet. T hat in fo rm ation  shee t also provides in form ation  o n  the 
consequences o f  technical creep (R ijnsdorp et a l ,  2006) fo r  the 
index o f  resource abundance.

In  the course o f  the F-project, fishers benefit from  discussing 
th e ir own in fo rm ation  o n  catch  and effort w ith  scientists and 
am ong themselves. Such capacity-build ing has created a feeling 
o f shared ow nership o f  in fo rm atio n  and  a greater understand ing  
of, and  access to , scientific in fo rm ation . The in fo rm ation  is now 
being supplem ented  w ith  sim ilar m aps and  graphs constructed 
using data from  th e  m any, obligatory  EU logbooks o f  all skippers 
in the  D utch fleet. Thanks to  the F-project, th is trajectory  was able 
to  be organized in  a m ore stru c tu red  and  official way, to  facilitate 
dialogue between fishers, scientists, and  adm inistrators.

Two im p o rtan t an d  related issues w ith  these types o f  coopera
tive research program m es are th e  need fo r an  adequate and repre
sentative sam ple from  the to ta l fleet and  th e  hesita tion , or 
som etim es refusal, o f  specific groups o f fishers to  participate. 
For exam ple, participa tion  in  th e  squid  p rogram m e p lum m eted 
as a consequence o f  d istrust on  the  p a rt o f  industry . Similarly, 
during  the F-project, the present sm all n u m b er o f  skippers p a rti
cipating caused p o o r  coverage o f  th e  resource area. If  cpue data 
from  such program m es are to  be  used in assessm ents, they  need 
to  be free o f bias. Therefore, utilizing key in d u stry  leaders to 
increase co m m itm en t is crucial. Just as im p o rtan t, though , scien
tists should  com m unicate  clearly an d  exactly how  th e  da ta  will be 
used.

Industry-based surveys
To avoid statistical problem s associated w ith  using  fishery- 
dependent data, assessm ent scientists frequently utilize fishery- 
independent surveys to  m on ito r trends in fish populations 
(Sissenwine et a í ,  1983; G underson, 1993). Such surveys are typi
cally carried o u t w ith  research vessels deploying standardized 
sam pling gear to prov ide inform ation  on  relative abundance, dis
tribu tion , and  o th er biological aspects o f  species. However, the 
surveys typically receive little  support from  industry. The m eth o d 
ology o f selecting hau l locations in  a sem i-random  m an n e r m eans 
th a t samples m ay be taken in areas alm ost devoid o f  fish, a 
counter-in tu itive  m ethodology to  a fisher. Also th e  gears used 
m ay be questioned, in particular, because standard ization  m eans 
th a t they m ay be ou td a ted  com pared w ith  the  gears used by
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com m ercial vessels. Differences o f  op in ion  on  the  value of 
fishery-independent surveys are difficult to  bridge.

N evertheless, several cooperative industry-based surveys have 
been in itia ted  recently. In  the northeastern  USA, som e target 
species th a t are  n o t sam pled well by the large-scale, m ultispecies 
federal research-vessel survey (cod, Gadus m orhua ; yellowtail 
flounder, L im anda ferruginea-, scallops, Placopecten magellanicus; 
surfclam s; an d  m onkfish, Lophius americanus), whereas o ther 
surveys focus on specific geographic areas th a t are n o t covered 
well (e.g. in shore  w aters or offshore, deeper water). T he coopera
tive surveys are conducted  aboard industry  vessels, operated  by 
experienced fishing skippers and crew, and  using ran d o m  sta tion  
selection, w ith  several surveys allowing som e sta tion  selection by 
fishers. The crews have co n tribu ted  th e ir knowledge o f  g ea r/ 
vessel operations and  gear-habitat in teractions, as well as o f  
spatial and  tem p o ra l fish behaviour in  som e cases. These industry- 
based surveys are m o re  th an  ju st charters o f  vessels as research 
p latform s, because th e  fishers are involved in critical aspects o f  
survey p lan n in g  and  im plem entation.

A ro u n d  Iceland, the cod stock has been m o n ito red  using an  
industry -based  survey based on  a stratified sam pling schem e 
since 1985, also know n as th e  traw ling rally. T he in itial strata 
were defined b y  scientists and  skippers w orking together, and  con
siderable effort has been devoted to  ensuring  standard ization  
(Pálsson et al., 1989). Identical industry  vessels, each w ith  an  
experienced sk ipper an d  th e  sam e scientist as his m ate o n -board , 
sam ple  b o th  at random ly  selected stations an d  at fixed stations 
selected using th e  best knowledge o f the skipper o n  resource avail
ability. However, crews need to  know  th a t problem s o f in te rp re t
a tio n  arise w hen they  tinker w ith th e  gear and  change fishing 
behav iour du rin g  standardized  surveys. They also need to  u n d e r
stan d  the statistical justification for random  sam pling vs. targeted 
sam pling  in  areas o f  (expected) h igh density. W hen fishers do 
u n d erstan d  th e  ra tionale  behind survey strategy, they are m ore 
likely to  have confidence in th e  process and  th e  results. This un d e r
scores the need fo r effective com m unication .

G ear-selectivity stud ies
M any  cooperative research efforts aim  to  im prove the selectivity o f 
fishing gear and  to  reduce o r  avoid the discarding o f unw anted  
fish. D iscards m ay  result from  regulations p roh ib iting  landings 
o f  these fish (regulatory  discards). For exam ple, juvenile fish 
below  som e m in im u m  landing size o r fish caught in excess o f 
som e trip  o r qu o ta  lim it m ay  have to  be  discarded because they 
can n o t be  landed  legally. D iscarding is no tably  prevalent in  m u lti
species or m ixed fisheries. D iscarded fish are generally dead, in  
w hich case .they represent a biom ass rem oval th a t is difficult to  
quantify, b u t critical to  stock assessments. A nother p rob lem  is 
th a t th e  bycatch o f  th rea tened  species (e.g. dolphins and  turtles) 
in  fisheries targeting  healthy  stocks m ay becom e a reason to p ro 
h ib it th e  latter. N orm ally, fishers w ould  prefer n o t to  catch fish 
th a t they  can n o t keep for sale, because culling and  shovelling 
unw an ted  catch overboard  takes tim e an d  interferes w ith o ther 
activities. Generally, discarding is regarded as a wasteful practice 
th a t should  be avoided.

D iscarding is a m ajo r p rob lem  in  th e  N o rth  Sea beam  trawl 
fishery, w hich targets plaice an d  sole. T he regulations prescribe a 
m in im u m  m esh  size o f  8 cm  to  avoid th e  catch o f undersized 
sole, b u t plaice are retained in these nets from  17 cm  up, 
w hereas the m in im u m  landing size is 27 cm . Therefore, the 
d iscard  rate fo r plaice m ay be up  to  50%  by  w eight and  80%  by

n um ber (ICES, 2006). O n  the basis o f  sam ples from  a lim ited 
n u m b er o f  com m ercial fishing trips, the percentage o f  discards 
by age group  has b een  used to  im prove the plaice assessment 
(ICES, 2006), b u t because  o f  sam pling error, th e  accuracy o f  p o p u 
lation  estim ates for y o u n g  plaice is p oor. After consu lta tion  with 
scientists on sam pling desig n  and  da ta  recording, the industry  
has s ta rted  its own, m o re  expensive sam pling schem e for collecting 
discard data, w hich has a  larger coverage th ro u g h  space and  time.

D utch  beam  trawl sk ip p e rs  and  scientists have also em barked 
on a cooperative gear-selectivity  study to  evaluate the  relative effi
ciency o f  various m esh sizes for catching sole graded by m arket 
category. Fishers state t h a t  the m in im u m  m esh  size (8 cm ) does 
n o t m atch  th e  legal m in im u m  landing size for sole (24 cm ) and 
th at som e o f  the  m ark e tab le  sole escape th ro u g h  th e  meshes. 
This is based on their experience w ith  (illegal) double codends 
to  enhance selectivity fo r  sole. A clear understand ing  o f  how 
changes in  m esh size w o u ld  change th e  size com position  o f 
plaice and  sole catches is u rgen tly  needed. In  th a t project, a large 
part o f  th e  observation schem e is executed by  fishers instructed 
on  how  to record  their catches. It is generally felt th at the codend- 
cover selectivity experim en ts carried o u t in  the past used com m er
cial vessels as research p la tfo rm s, w ithou t m u ch  in p u t from  fishers 
and  with lim ited  feedback a b o u t th e  results to  the  participants. It is 
an ticipated  th at the new  p ro jec t will co n trib u te  to b e tte r m utual 
understand ing  and  serve a s  a learning process for the fishers.

Gear-selectivity stud ies in  the  no rtheastern  USA appear to  have 
influenced m anagem ent m o re  th an  any o th er type o f cooperative 
research (M cCay et a l ,  2006). In  som e cases, fishers and scientists 
collaborate to  test w hether a specific gear configuration reduces the 
im pact o n  p ro tec ted  species. M anagers have used data from  such 
projects th a t docum en t m in im u m  bycatch o f  stocks requiring 
p ro tection , while targeting  sustainable stocks to develop tem poral 
a n d /o r  spatial “special access p rogram s”. O ne  exam ple is the 
exem ption  o f the  G u lf o f  M aine w hiting  (Merluccius bilinearis) 
fishery from  m esh restric tions w hen using a N ordm ore-style 
grate and  a raised fo o tro p e  (NEFM C, 2003), because this gear 
was dem onstra ted  to  have a negligible bycatch of protected 
groundfish  species.

In  those studies, fishers co n trib u te  th e  use o f  th e ir vessels as 
research platform s, as well as lend ing  the benefit o f  their 
experience-based knowledge. T he latter is especially im p o rtan t in 
determ in ing  key logistic aspects o f  gear research: where and 
w hen to  fish. To de te rm in e  w hether a specific configuration 
m eets its objectives, the  gear m u st be  fished in  com m ercial 
m ode, so there  m ust be fish present. These projects can con tribu te  
significantly to  m anagem ent. However, in som e cases, it  can take 
years o f  testing to ensure th a t the objectives are m et u n d e r all 
circum stances.

Benefits for m anagem ent 
Direct benefits
C ooperative research im proves the  quality  and  quantity  o f  scienti
fic observation by enhancing spatial, tem poral, and categorical 
resolu tion , typically m issing from  trad itio n a l data-collection 
program m es. By focusing on  single species, industry-based 
surveys supplem ent research-vessel surveys th a t typically focus 
o n  m ultip le  species over large areas. A tten tion  to  finer tem poral 
and  spatial scales o f da ta  collection is im portan t, because m anagers 
increasingly rely on area-based m anagem ent approaches, such as 
fishery closures and areas where gear restrictions apply.
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Involving the in dustry  in research can  also im prove th e  rel
evance o f  scientific research by ensuring  th a t th e  data collected 
address the m ost pressing m anagem ent problem s. This is 
especially tru e  for gear research. Scientists are often far rem oved 
from  w hat is going on in  th e  fishery an d  in  fisheries m anagem ent. 
As one US scientist explained, “It is easy for people like m e to  sit 
an d  say it w ould  be nice to  do this. It m ay o r m ay no t have any 
relevance to the industry, b u t the people w ho are ou t there  every
day  know  w hat is going o n ”. This is especially true  in the USA, 
w here fishers are m eaningful partic ipan ts in the m anagem ent 
process.

In  som e cases, cooperative research can significantly reduce the 
m o n eta ry  costs o f  data collection. This is im p o rtan t because 
research institutes, w hether governm ental o r private, are typically 
lim ited  by the availability o f funding. A ssum ing th at som e costs 
can  be  recovered th ro u g h  th e  sale o f  th e  catch, using industry  
vessels m ay be less expensive th an  using research vessels, allowing 
m ore  research to be done th an  w ould  otherw ise be possible.

Ind irect benefits
Cooperative research facilitates transparency  and  com m unication  
betw een scientists and  fishers. For exam ple, m any  D utch  fishers 
w ere convinced that scientists relied on ly  o n  surveys for their 
stock  assessments. D iscussions w ith in  the F-project allowed 
th em  to  understand  how  im p o rtan t th e  inform ation  from  the 
fishery is for assessment an d  m odel calibration. Ideally, in co o p 
erative research, all participan ts share their findings, including 
th e  explanation o f  how  th e  data have been o r  will be used. 
W h en  fishers learn and u n d erstand  h o w  science is applied, they 
are m ore  likely to tru st science-based m anagem ent. Effective co m 
m u n ica tio n  builds trust, w hich  can  be expected to  translate into 
m ore  effective m anagem ent. Incorpora ting  fishers’ inform ation  
an d  knowledge also generates buy-in  o f  science and  m anagem ent, 
because th e  results are m ore likely to  be viewed as sensible and  thus 
legitim ate.

Involving fishers in  scientific research con tribu tes to capacity- 
bu ild ing  in  the industry  because th e  p a rtic ip an ts learn how  to 
in te rp re t the inform ation  they produce, w hich they feei is their 
in tellectual property, and to  discuss stock  assessments and  m a n 
agem ent advice. They also develop b e tte r understand ing  and 
apprecia tion  for in form ation  p ro d u ced  th ro u g h  scientific research. 
U nderstand ing  the science used  in fisheries m anagem ent aids p a r
tic ipants in th e  EU Regional Advisory C om m ittees and  the  US 
Regional Fishery M anagem ent Councils.

C ooperative research facilitates in terest in and  opportun ities 
fo r m o re  adaptive types o f  m anagem ent, in  w hich catch and  
effort data play a m ore p ro m in en t role. T he increasing calls for 
real-tim e approaches to  m anagem ent in  th e  US squid  fishery are 
n o t un ique, b u t are also h eard  elsewhere, e.g. in  the Falkland 
Islands squid  fishery (B eddington et a l ,  1989; Agnew e t a l ,  
1998) and  the Scotian Shelf and  Bay o f  Fundy  herring  fishery 
(S tephenson et a l ,  1999). In  Norway, fishers w ho detect high co n 
cen trations o f  juveniles in fo rm  th e ir m anagem ent, w hich in tu rn  
bans th e  fishery in  th at area un til th e  situation  changes.

T he im proved spatial an d  tem poral collection o f  data via co o p 
erative research also facilitates an  ecological approach  to  fisheries 
m anagem ent. In  the northeastern  USA, several exciting coopera
tive research projects are look ing  a t ecosystem  factors such as 
sp ec ies-sto ck  in teraction  an d  m ovem ent pa tte rn s (N ortheast 
Regional C od Tagging Program ), h ab ita t (W estern Georges Bank 
C od H ab ita t Study), tro p h ic  linkages (T rophic  Ecology o f

A tlantic C od), and oceanograph ic  conditions (Environm ental 
M onito rs o n  Lobster Traps, EM OLT).

Finally, cooperative resea rch  m ay represent an alternative 
source o f  incom e. Indeed, m u c h  o f th e  cooperative research 
carried o u t in  New England is paid for w ith  federal “disaster 
re lie f’ funds provided by  C ongress w ith  the in ten tion  o f m itigat
ing th e  social and econom ic im pacts o f the groundfish fishery 
crisis (H artley  and  R obertson, 2006). M any  fishers here rely on 
(and anticipate) cooperative research funding as p a rt o f  their 
annual business plans. This fu n d in g  helps m ain tain  fishing co m 
m unities and  fishing in dustry  in frastructure  so that, w hen stocks 
have been  rebuilt, vessels, fishers, processors, ice houses, etc. will 
rem ain  to exploit the resource sustainably and  to get the p roducts 
to  consum ers.

Guidelines for organizing cooperative research
O u r observations suggest th a t im proving  th e  outcom es o f  coop
erative research requires keep ing  several principles in  m ind  
th ro u g h o u t the research effort. These guidelines are discussed sub
sequently  in  relation  to  d ifferen t stages o f  research (Table 1).

Problem  identification  an d  form ulation  of 
research objectives
Fishers need  to  be involved in  all stages o f  th e  research process, 
starting w ith p rob lem  identification . D evelopm ent o f  the research 
question o r hypothesis is one area where fishers’ knowledge can 
co n trib u te  significantly to  th e  scientific research process. It is 
also im p o rtan t to include the end-users o f  th e  research, such as 
scientists and  m anagers. For exam ple, stock assessment scientists, 
who will use real-tim e fishery-dependent data collected by fishers 
o r data fro m  industry-based surveys, need to  be b rough t in to  the 
process early o n  to  ensure th a t th e  data are collected effectively and 
in  a m an n er that lends itself to their subsequent analytical use.

T he research objective shou ld  follow clearly from  the problem  
descrip tion . All assum ptions shou ld  be stated  clearly, an d  p a rtic i
pants need to  u n d erstan d  w hat questions the research seeks to 
answer as well as how  th e  data will be used. This is critical to  ensur
ing th a t expectations rem ain  realistic an d  th at surprises are 
avoided. Participants will be discouraged if  they expect the 
research to translate in to  a specific m anagem ent outcom e, and 
the research subsequently  does n o t su p p o rt th at outcom e. This 
was seen in  the F-project where th e  decision to  low er the  TAC 
from  its level th e  previous year caused skippers to leave the 
research fleet. By guarding the neu tra l position  o f science, these 
expectations can be avoided.

Research ap p ro ach /d esig n  specification and  
d a ta  collection
Fishers should  con tribu te  significantly to  project p lann ing  and  
design. T heir know ledge o f appropria te  tim ing  and  location  is 
critical to  cooperative research efforts. For example, in gear 
studies, fishers know  best when an d  where to  test a specific gear 
th a t will be used by the industry. Fishers are critical to assessing 
the  technical feasibility o f  research (e.g. how  m any tow s can be 
com pleted  in XX days), and  calculating the cost to the project in 
vessel expenses (e.g. crew, fuel, supplies). T he im portance o f  p lan 
ning shou ld  n o t be underestim ated, and  am ple tim e needs to  be 
appropria ted  to  this phase.

W hen  planning, it is also critical to  be clear about the roles o f  
scientists an d  fishers in  the project (who is going to  do  what, 
when?). Ideally, fishers should  be given roles th at go beyond
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Table 1. G uidelines for organizing coopera tive  research by stage o f 
th e  program m e.

All stages

Involve fishers a t all stages

Include those who are m ost likely to  use the data  (e.g. managers or 
stock assessment scientists)

Com m unicate to  industry at large abo u t th e  project 

Problem identification

Reserve sufficient tim e to develop a clear and shared problem 
description

Deduce the objective clearly from  the problem  description 

Formulate the assumptions

Articulate w hat meaning the results will have and how they  could 
be used (guard the neutral position of science)

Research approach and design specification 

Assess the technical feasibility and statistical power o f the 
observation scheme 

Appraise the budget (time, money)

Allocate the research effort to  fishers and scientists 

W rite a grant proposal and subm it it to  appropriate funding 
agencies 

Data collection

Cooperate with fishers on board

Instruct fishers how to  collect data, emphasizing consistency and the 
standardization of techniques

Make fishers confident th a t their task is done properly 

Data processing/analysis

Review data for quality control purposes (e.g. auditing and peer 
review)

Provide the crew directly with th e  raw d a ta  obtained during a fishing 
trip

Allow industry participants to  review preliminary results 

Discuss the form at for presenting th e  results 

Com m unication o f results

C om m unicate the significance o f th e  results to  the fishers involved 
in th e  project

Discuss the meaning of the outcom e and th e  way the ou tcom e will 
be com m unicated to  the fishing industry

C om m unicate th e  objective, approach, and  m eaning of th e  outcom e 
(distribution o f leaflets, presentations a t meetings, use o f industry 
trade  media)

Provide final rep o rt/d a ta  to  appropriate end-users (e.g. managers, 
stock  assessment scientists)

Assure clear dem arcation betw een results (neutral) and the 
m anagem ent implications (value-laden)

Co-publish the ou tcom e of th e  study in partnership with those 
involved

using them  merely to provide research platforms. Fishers, particu
larly in  the northeastern USA, consider cooperative research to be 
“more than just chartering vessels” and view themselves as “equal 
partners” in the research effort. W hen fishers are not treated as 
equals, the project outcome is viewed with distrust. In  some 
cases, projects are viewed as successful or unsuccessful depending 
on the level o f cooperation, regardless o f  the research findings. 
Scientists need to assess the statistical power o f the observation 
scheme to ensure that the results will be valid statistically for use

in science and  m an ag em en t. It is d isheartening to  research partici
pants to learn th at an  in su ffic ien t n um ber o f  tow s render their 
research results invalid  for use in m anagem en t o r stock 
assessments.

D epending on  th e  b u d g e t, scientists and  fishers m ay have to  sit 
dow n to gether to  w rite  a research grant p ro p o sa l to pay for the 
research. T he budget m u s t  be crafted carefully. O ne item  often 
missing from  early co o pera tive  research budgets in  the northeast
ern USA was funds fo r  d a ta  analysis. A lthough th e  scientist partner 
typically drafts a p ro posa l, th e  in dustry  pa rtn e r shou ld  review the 
grant to  ensure th a t it  m ee ts  its expectations and  is logistically and 
financially feasible.

Fishers should  also be  involved in  the collection  and  recording 
o f data at sea. In  coopera tive  research, fishers are trained in  some 
cases to  collect the d a ta  them selves. For exam ple, fishers have 
learned ho w  to  record  ca tch  and  effort data in  real tim e using elec
tronic logbooks, and  fishers have been tau g h t also how  to  tag fish 
for capture-release studies. This is p a rt o f  th e  capacity-building 
associated w ith  cooperative  research. Scientists m u st ensure that 
the fishers collect th e  da ta  consistently  an d  according to  specified 
protocols and  that th ey  u n d e rs tan d  the significance o f standardiz
ation. Som etim es it  is necessary  to separate th e  scientific and 
fishing activities: fishers p rep arin g  their catch fo r m arket and  com 
pleting legally requ ired  lo g b o o k  in fo rm ation  a n d  the scientists 
“scientifically” processing th e  catch (m easuring, weighing, etc.). 
Fishers shou ld  n o t be  h in d ered  from  do ing  th e ir job  by scientific 
activities (e.g. such th a t m ig h t m ake the tr ip  unsafe o r reduce 
the  value o f  the catch).

Before, during , an d  afte r a research project, th e  findings need to 
be  com m unica ted  to  th e  fish ing  industry  a t large. Such transpar
ency co n tribu tes to  th e  bu ild in g  o f  tru st an d  confidence in  the 
research. For exam ple, tagging studies rely o n  fishers to report 
tagged fish, b u t if  they  do n o t value the  pro ject, they m ay no t 
report these critical data. M any  projects in  th e  n o rtheastern  USA 
have benefited  from  public  ou treach  efforts, such  as posters, b ro 
chures, an d  in te rn e t sites.

D ata processing /analysis an d  com m unication  of results
Data quality  contro ls are necessary before da ta  can  be m ade avail
able for use in  m anagem ent. For exam ple, US federal scientists are 
legally obliged to  ensure da ta  quality  standards th ro u g h  the Data 
Q uality  A ct o f  2000. D ata  o r final reports need  to  be  peer-reviewed 
before th e ir use in  science an d  m anagem ent. T his can  be a barrier 
to success, however, w hen cooperative research results are tim e- 
sensitive. T his issue is sim ilar to perm itting ; activities that go 
beyond norm al fishing activities (such as in  closed areas o r with 
smaller m esh  sizes) have to  be  reviewed fo r a p e rm it before they 
can proceed.

As n o ted , data sharing an d  in terpreta tion  are often the sore 
spots o f  cooperative research. Fishers w ant to  see th e  raw data, 
at least th e  data collected on b o a rd  their vessels. Including their 
knowledge o f  the  p ictu re  in to  the analysis som etim es offers 
insights n o t considered  by scientists. Still, th e  industry , partners 
should u n d erstan d  th a t p re lim inary  results m u st be treated as 
such and  n o t ju m p  to  conclusions before the final analysis. For 
example, p rem atu re  release o f  d a ta  to  the m edia  follow ing a coop
erative industry-based  survey in  the  m id-A tlantic  USA eroded the 
tru st betw een the partners and  tem porarily  ended  th e  cooperative 
effort (N RC, 2004, p. 28).

T he scientists shou ld  discuss w ith  their in d u stry  partners how 
best to  fo rm at data fo r sharing a n d  how  best to  p re sen t the analysis
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to  th em  and  the rest o f  th e  industry. M oreover, scientists shou ld  
m ake sure th at data are p rov ided  to  m anagers and other scientists 
in  a way th a t facilitate th e ir use.

T he research pa rtn e rs  should  be clear about what the results 
m ean and  h o w  they sh o u ld  be com m unicated  to  industry . 
Fishers need  to u n d erstan d  results and  share them  w ith o th er 
fishers to  generate buy-in . Scientists, therefore, need to  c o m m u n i
cate effectively so th at th e  statistical treatm ents and  uncerta in ty  in 
the estim ates are u n d erstood . Such understanding is aided by  d is
tr ib u tio n  o f  leaflets, p resen ta tions at industry  fora and m anage
m en t m eetings, and  publications in  fishing trade papers. Again, 
pro ject results m u st be  com m unicated  to  m anagers and  stock 
assessm ent scientists, w ith  a clear dem arcation between results 
(neu tra l) an d  th e ir m anagem en t im plications (value-laden).

Finally, it is necessary to  give c redit to  all partners w hen the 
results are published  o r presented . Ideally, reports shou ld  be 
“co -au th o red ” efforts, fishers being treated  as equals. A lthough 
fishers m ay n o t care a b o u t the prestige o f publishing in peer- 
reviewed journals, it  is ap p ropria te  to  offer them  due recognition .

Partic ipation  an d  d istribu tion  o f cooperative research 
funds
As noted , cooperative research is also, at least in the northeastern  
USA, a form  o f  governm ent assistance to the fishing industry. In 
such cases, it  is im p o rta n t th at th e  d istribu tion  o f available 
funds is as fair as possible, prov id ing  opportun ities for as m an y  
as possible to  participate. T his is also p a rt o f the  trust-bu ild ing  
needed in industry ; i f  only  a select group o f  fishers participate, 
b road buy-in  o f  science m ay  n o t com e to  pass.

A c k n o w le d g e m e n ts
This article em erged from  discussions at the ICES W orking G roup  
on  Fisheries Systems and  is a single ou tcom e o f  a larger s tudy  
looking at th e  role o f  experience-based knowledge in  cod science 
and  m anagem ent in  th e  USA and  Europe. Research for th e  US 
co m p o n en t was funded  by N ational Science Foundation  g ran t 
“Experience Based Know ledge in  a Science Policy C ontex t”; 
Awards SE S-0349907 and  SES-0322570. Insights were also p ro 
vided by th e  F-project, the  D utch  p rogram m e 2 002-2007  for 
im proved co llaboration  an d  cooperation  betw een th e  fishing 
industry , ad m in istra tio n , an d  research, funded by  the M inistry  
o f  A griculture, N ature C onservation , an d  Food Security.
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