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Admi<ng,	
  the	
  first	
  step…	
  

•  Official:	
  ”We	
  don’t	
  have	
  illegal	
  fishing…	
  It’s	
  
illegal.”	
  

•  Scien2st:	
  “We	
  have	
  observers	
  onboard	
  every	
  
single	
  vessel.”	
  

-­‐>	
  Issue	
  of	
  denial:	
  which	
  sectors?	
  
-­‐>	
  Catch	
  reconstruc2on:	
  What	
  are	
  the	
  results?	
  
-­‐>	
  Impact	
  of	
  hidden	
  catches?	
  
-­‐>	
  Drivers	
  for	
  modernity?	
  

	
  



Admi<ng,	
  the	
  first	
  step…	
  

•  “We	
  don’t	
  have	
  illegal	
  fishing…	
  It’s	
  illegal.”	
  
•  We	
  have	
  observers	
  onboard	
  every	
  single	
  
vessel	
  

	
  



Admi<ng,	
  the	
  first	
  step…	
  

•  “We	
  don’t	
  have	
  illegal	
  fishing…	
  It’s	
  illegal.”	
  
•  “We	
  have	
  observers	
  onboard	
  every	
  single	
  
vessel.”	
  

Accepted	
  
	
  
	
  

All	
  vessels	
  comply	
  

It	
  is	
  the	
  law	
  

Vessels	
  pay	
  for	
  observers	
  

Observers	
  have	
  a	
  good	
  salary	
  

Observers	
  honest/	
  well	
  trained	
  

Yes:	
  but	
  for	
  GRT	
  >	
  300	
  

No:	
  they	
  don’t	
  have	
  to	
  

Yes:	
  even	
  directly	
  

No	
  

Not	
  really	
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Admi<ng,	
  the	
  first	
  step…	
  

•  “We	
  don’t	
  have	
  illegal	
  fishing…	
  It’s	
  illegal.”	
  
•  “We	
  have	
  observers	
  onboard	
  every	
  single	
  
vessel.”	
  

Accepted	
  
	
  
	
  

All	
  vessels	
  comply	
  

It	
  is	
  the	
  law	
  

Vessels	
  pay	
  for	
  observers	
  

Observers	
  have	
  a	
  good	
  salary	
  

Observers	
  honest/	
  well	
  trained	
  

Yes:	
  but	
  for	
  GRT	
  >	
  300	
  

No:	
  they	
  don’t	
  have	
  to	
  

Yes:	
  even	
  directly	
  

No	
  

Not	
  really	
  

Conclusion	
  1:	
  You	
  do	
  have	
  illegal	
  fishing	
  and	
  under-­‐repor<ng	
  

Rejected	
  



Admi<ng,	
  the	
  first	
  step…	
  

•  Officials	
  :	
  “Our	
  vessels	
  are	
  all	
  domes8c.”	
  
•  Fishers	
  representa2ve	
  :	
  “Do	
  you	
  know	
  how	
  
expensive	
  a	
  fishing	
  vessel	
  is?”	
  

•  A	
  Chinese	
  vessel	
  sunk	
  in	
  our	
  port,	
  but	
  we	
  
don’t	
  have	
  Chinese	
  vessels	
  here;	
  

•  The	
  vessel	
  is	
  called	
  Chinese	
  Na2onal	
  Fisheries	
  
Corp.	
  9415	
  but	
  it	
  is	
  Senegalese.	
  

	
  



Admi<ng,	
  the	
  first	
  step…	
  

Country	
  of	
  origin	
   %	
  

Senegal	
   24	
  

China	
   19	
  

Flag	
  of	
  Convenience	
  &	
  Africa	
   3	
  

EU	
   53	
  

Conclusion	
  2:	
  Your	
  vessels	
  are	
  bigger	
  than	
  you	
  think	
  

Table	
  showing	
  the	
  origin	
  of	
  the	
  industrial	
  vessels	
  flagged	
  to	
  Senegal.	
  



Admi<ng,	
  the	
  first	
  step…	
  
•  Officials:	
  “We	
  cover	
  every	
  single	
  landing	
  site,	
  
every	
  day	
  every	
  month.”	
  

•  Fishers:	
  	
  
“Sta8s8cs	
  Agents	
  are	
  always	
  in	
  their	
  air	
  condi8oned	
  
offices,	
  they	
  only	
  come	
  once	
  in	
  a	
  while	
  and	
  they	
  
want	
  us	
  to	
  help	
  them?”	
  
	
  
“We	
  catch	
  lots	
  of	
  fish,	
  but	
  not	
  from	
  Senegal	
  
anymore.”	
  

	
   Conclusion	
  3:	
  Do	
  not	
  under-­‐es<mate	
  the	
  power	
  of	
  an	
  ar<sanal	
  boat	
  



Admi<ng,	
  the	
  first	
  step…	
  

•  “I	
  liked	
  your	
  presenta;on	
  but	
  by	
  the	
  way,	
  we	
  
don’t	
  have	
  subsistence	
  fishing	
  in	
  Senegal.”	
  

	
  
	
  
	
  
	
  
	
  
	
  
	
  

•  “They	
  don’t	
  catch	
  much!”	
  says	
  the	
  scien2st.	
  
	
  



Admi<ng,	
  the	
  first	
  step…	
  

•  “I	
  liked	
  you	
  presenta8on	
  but	
  by	
  the	
  way,	
  we	
  
don’t	
  have	
  subsistence	
  fishing	
  in	
  Senegal.”	
  

	
  
•  “We	
  don’t	
  have	
  recrea;onal	
  fishing	
  in	
  
Senegal.”	
  

	
  
•  “Well	
  recrea8onal	
  fishing	
  is	
  1%.”	
  
•  “Senegalese	
  boats	
  discard	
  1%.”	
  

	
  



Admi<ng,	
  the	
  first	
  step…	
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  in	
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•  “Well	
  recrea;onal	
  fishing	
  is	
  1%.”	
  
•  “Senegalese	
  boats	
  discard	
  1%.”	
  

	
  



Admi<ng,	
  the	
  first	
  step…	
  

•  Government	
  scien2st:	
  “Our	
  driKnets	
  don’t	
  
have	
  discards…	
  

•  Fishers	
  catch	
  the	
  fish,	
  it	
  has	
  no	
  commercial	
  
value,	
  it	
  is	
  not	
  consumed,	
  not	
  sold,	
  not	
  
processed,	
  but	
  it	
  is	
  NOT	
  discarded.”	
  

	
  
	
   Conclusion	
  4:	
  If	
  it	
  is	
  not	
  sold,	
  it	
  doesn’t	
  mean	
  it	
  doesn’t	
  exist	
  



Admi<ng,	
  the	
  first	
  step…	
  

It	
  is	
  not	
  a	
  maber	
  of	
  wrong	
  data,	
  but	
  a	
  maber	
  of:	
  
•  Coverage;	
  
•  Inheri2ng	
  past	
  knowledge;	
  
•  Conver2ng	
  anecdotal	
  evidence	
  to	
  numbers;	
  
•  Communica2ng	
  the	
  data;	
  
•  Transparency;	
  
•  And	
  some2mes,	
  just	
  logic.	
  



Landings	
  

Small	
  
scale	
  

Large	
  
scale	
  

Ar2sanal	
  

Subsistence	
  

Recrea2onal	
  

Legal	
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  foreign	
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Catch	
  reconstruc2on	
  



Catch	
  reconstruc2on	
  

Small	
  
scale	
  

Ar2sanal	
  

	
  Q:	
  At	
  what	
  extent	
  catches	
  are	
  under-­‐reported?	
  
-­‐	
  What	
  baseline	
  to	
  use?	
  
-­‐	
  What	
  is	
  the	
  under-­‐repor2ng	
  rate?	
  

0	
  

200	
  

400	
  

600	
  

800	
  

1950	
   1960	
   1970	
   1980	
   1990	
   2000	
   2010	
  

Ca
tc
h	
  
(t
	
  x
	
  1
03
)	
   Reconstructed artisanal 

Official 

Figure	
  showing	
  baseline	
  used	
  for	
  re-­‐es2ma2on	
  and	
  	
  
the	
  re-­‐es2mated	
  ar2sanal	
  	
  



Catch	
  reconstruc2on	
  

Migra2ons	
  
Method:	
  
Catch	
  =	
  Number	
  of	
  Pirogues	
  X	
  CPUE	
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Catch	
  reconstruc2on	
  

Migra2ons	
  
Results:	
  
Catches	
  are	
  increasingly	
  taken	
  from	
  outside	
  Senegal	
  EEZ	
  
Mauritania	
  represents	
  the	
  bulk	
  of	
  the	
  catch	
  

0 

100 

200 

300 

400 

500 

600 

700 

1950 1960 1970 1980 1990 2000 2010 

C
at

ch
 (

t 
x

 1
0

3
) 

Year 

Total artisanal  

Mauritania 

The Gambia 

Guinea Bissau 

Guinea 



Catch	
  reconstruc2on	
  

Small	
  
scale	
  

Ar2sanal	
  Subsistence	
  

	
  (1)	
  Only	
  collec2on	
  of	
  bivalves	
  and	
  other	
  
ac2vi2es	
  of	
  women	
  are	
  considered	
  
	
  	
  	
  
	
  (2)Literature	
  review	
  of	
  field	
  work	
  suggests	
  
this	
  sector	
  is	
  not	
  included	
  in	
  official	
  reports	
  
	
  
(3)	
  Literature	
  review	
  documented	
  39	
  villages	
  
where	
  this	
  ac2vity	
  is	
  operated	
  
	
  

Method:	
  
Subsistence	
  catch	
  =	
  Number	
  of	
  fishers	
  X	
  Capture	
  per	
  fisher	
  



Catch	
  reconstruc2on	
  

Small	
  
scale	
  

Ar2sanal	
  Subsistence	
  

Results:	
  
Shows	
  in	
  increase	
  from	
  1950	
  to	
  1980,	
  described	
  in	
  the	
  	
  
literature	
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Catch	
  reconstruc2on	
  

Small	
  
scale	
  

Ar2sanal	
  Recrea2onal	
  

(1)	
  The	
  %	
  of	
  tourists	
  going	
  to	
  Senegal	
  for	
  
fishing	
  exclusively	
  was	
  documented	
  by	
  Manel	
  
(2002),	
  i.e.,	
  4.2%	
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Catch	
  reconstruc2on	
  

Small	
  
scale	
  

Ar2sanal	
  Recrea2onal	
  

(1)	
  A	
  minimal	
  CPUE	
  was	
  es2mated	
  at	
  35	
  kg	
  
per	
  day,	
  to	
  a	
  maximum	
  of	
  300	
  kg	
  per	
  day	
  (per	
  
tourist).	
  Minimum	
  is	
  used	
  here,	
  for	
  5	
  days	
  of	
  
fishing.	
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Catch	
  reconstruc2on	
  

Large	
  
scale	
  

Legal	
  

Discards	
  

Illegal	
  

Domes2c	
  

Foreign	
  



Catch	
  reconstruc2on	
  

Large	
  scale	
  	
  
(1) Retrace	
  the	
  effort	
  data	
  
(2) Retrace	
  fishing	
  trips	
  data	
  
(3)	
  Calculate	
  CPUE	
  	
  
	
  
Catch	
  =	
  Effort	
  x	
  CPUE	
  
(4)	
  Used	
  literature	
  discard	
  rates	
  to	
  es2mate	
  
discards	
  



Catch	
  reconstruc2on	
  

Large	
  scale	
  
CPUE	
  es<ma<on	
  
(kg·∙GRT-­‐1·∙day-­‐1·∙vessel-­‐1)	
  

Survey	
  with	
  skippers	
  

Iden<fied	
  
IUUs	
  

Russian	
  landings	
  

Declared	
  
daily	
  catch	
  Minimum	
  CPUE

	
  

7.60
	
  

Online	
  databases	
  

Real	
  
ownership	
  

GRT	
  per	
  
origin	
  

CPUE	
  from	
  
literature	
  Maxim

um	
  CPUE
	
  

22.06
	
  

Monte-­‐Carlo	
  Analysis	
  

Op<mal	
  
CPUE	
  
14.78	
  

Effort	
  es<ma<on	
  
(vessels·∙year-­‐1)	
  

-­‐	
  Incursions	
  at	
  night	
  
-­‐	
  Transhipping	
  
-­‐	
  Fishing	
  in	
  illegal	
  zones	
  

-­‐	
  Normal	
  distribu2on	
  
-­‐	
  Ten	
  thousand	
  simula2ons	
  

x	
  
Origin	
  	
   CPUE	
  

EU	
   3.64	
  
Senegal	
   2.74	
  
Russia	
   96.98	
  
China	
   4.55	
  
FOC	
   3.33	
  

=	
  



Catch	
  reconstruc2on	
  

Large	
  scale	
  Legal	
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Figure	
  showing	
  reconstructed	
  industrial	
  domes2c	
  (leu)	
  and	
  foreign	
  (right)	
  catches	
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Figure	
  showing	
  illegal	
  catches	
  by	
  origin	
  from	
  Senegal.	
  



Catch	
  reconstruc2on	
  

Ar2sanal	
  

Subsistence	
  
Recrea2onal	
  Figure	
  showing	
  total	
  catches	
  by	
  sector	
  (leu)	
  and	
  by	
  taxon	
  (right)	
  from	
  Senegal	
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Impacts	
  on	
  the	
  ar2sanal	
  fishery	
  

•  Does	
  the	
  industrial	
  fleet	
  have	
  a	
  direct	
  impact	
  
on	
  ar2sanal	
  fisheries?	
  

•  Does	
  ar2sanal	
  over-­‐capacity	
  impact	
  industrial	
  
fleets?	
  

•  Are	
  there	
  adap2ve	
  strategies?	
  



Impacts	
  on	
  the	
  ar2sanal	
  fishery	
  

•  Does	
  the	
  industrial	
  fleet	
  have	
  a	
  direct	
  impact	
  
on	
  ar<sanal	
  fisheries?	
  

Figure	
  showing	
  the	
  changes	
  in	
  ar2sanal	
  and	
  industrial	
  CPUEs	
  in	
  Senegal.	
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Impacts	
  on	
  the	
  ar2sanal	
  fishery	
  

•  Does	
  the	
  industrial	
  fleet	
  have	
  a	
  direct	
  impact	
  
on	
  ar<sanal	
  fisheries?	
  

Figure	
  showing	
  the	
  rela2onship	
  between	
  Ar2sanal	
  fisheries	
  and	
  industrial	
  catches.	
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Impacts	
  on	
  the	
  ar2sanal	
  fishery	
  

•  Does	
  the	
  industrial	
  fleet	
  have	
  a	
  direct	
  impact	
  
on	
  ar<sanal	
  fisheries?	
  

•  Does	
  ar<sanal	
  over-­‐capacity	
  impact	
  
industrial	
  fleets?	
  

•  Are	
  there	
  adap2ve	
  strategies?	
  



Impacts	
  on	
  the	
  ar2sanal	
  fishery	
  

•  Does	
  the	
  industrial	
  fleet	
  have	
  a	
  direct	
  impact	
  
on	
  ar<sanal	
  fisheries?	
  

•  Does	
  ar<sanal	
  over-­‐capacity	
  impact	
  
industrial	
  fleets?	
  

•  Are	
  there	
  adap<ve	
  strategies?	
  



Adap2ve	
  strategies-­‐	
  solu2ons?	
  

•  An	
  ar2sanal	
  fisher	
  “I	
  fish	
  more	
  elsewhere	
  …	
  
There	
  are	
  too	
  many	
  boats	
  here.”	
  

•  How	
  did	
  they	
  get	
  there?	
  



Adap2ve	
  strategies-­‐	
  drivers?	
  

•  Pirogues	
  evolved	
  into	
  a	
  new	
  species	
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Adap2ve	
  strategies-­‐	
  drivers?	
  

•  Pirogues	
  evolved	
  into	
  a	
  new	
  species	
  

	
  
This	
  can	
  feed	
  12,653	
  people	
  annually	
  	
  

	
  

=	
  470	
  x	
  
2000s	
  



Adap2ve	
  strategies-­‐	
  drivers?	
  

•  Pirogues	
  evolved	
  into	
  a	
  new	
  species	
  
•  Pirogues	
  adopted	
  a	
  migra2on	
  strategy	
  
	
  -­‐	
  Short	
  visits	
  
-­‐  Large	
  catches	
  
-­‐  Landings	
  in	
  Senegal	
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Adap2ve	
  strategies-­‐	
  drivers?	
  

•  Pirogues	
  evolved	
  into	
  a	
  new	
  species	
  
•  Pirogues	
  adopted	
  a	
  migra2on	
  strategy	
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Figure	
  showing	
  the	
  catch	
  composi2on	
  of	
  ar2sanal	
  migrant	
  fishers	
  catches.	
  

From	
  Guinea	
  /	
  Guinea	
  B.	
  



Adap2ve	
  strategies-­‐	
  drivers?	
  

•  Pirogues	
  evolved	
  into	
  a	
  new	
  species	
  
•  Pirogues	
  adopted	
  a	
  migra2on	
  strategy	
  

0 

50 

100 

150 

200 

250 

1950 1960 1970 1980 1990 2000 2010 

C
at

ch
 (

t 
x

 1
0

3
) 

Year 

Cymbium 

Ethmalosa fimbriata 

Cynoglossus spp. 

Sardinella aurita 

S. maderensis 

Pomatomus saltatrix 

Figure	
  showing	
  the	
  catch	
  composi2on	
  of	
  ar2sanal	
  migrant	
  fishers	
  catches.	
  

Greed	
  for	
  value	
  

Need	
  for	
  food	
  



Conclusions	
  

•  Increasing	
  compe22on,	
  over-­‐exploita2on,	
  
rapid	
  fleet	
  development	
  led	
  to	
  the	
  birth	
  of	
  a	
  
new	
  fleet	
  species;	
  

•  Highly	
  frequent	
  migra2ons	
  led	
  to	
  expanding	
  
the	
  scope	
  of	
  conflicts	
  to	
  other	
  countries;	
  

•  The	
  need	
  to	
  supply	
  local	
  markets	
  is	
  replaced	
  
by	
  the	
  greed	
  for	
  higher	
  value;	
  

•  The	
  greedy	
  aspect	
  pushes	
  fishers	
  south,	
  global	
  
warming	
  pushes	
  species	
  North:	
  a	
  dead	
  end?	
  



Thank	
  you!	
  


