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DYNAMIC OCEAN MANAGEMENT 
INCREASES THE EFFICIENCY 
AND EFFICACY OF FISHERIES 
MANAGEMENT 



CAN DYNAMIC 
MANAGEMENT BE 
MORE EFFICIENT 
THAN STATIC? 
 

Dunn	  et	  al.	  2016,	  PNAS	  



WHAT SCALES WE ARE MANAGING AT? 

Distribution	  of	  
the	  size	  of	  
management	  
measures	  in	  
the	  Northeast	  
Multispecies	  
(Groundfish)	  
Fishery	  

Dunn	  et	  al.	  2016,	  PNAS	  



DOMINANT PATTERNS DIFFER ACROSS SCALES 

Haury,	  McGowan	  &	  Wiebe	  1978	  



HUTCHINSON 1953: 
THE CONCEPT OF 
PATTERN IN ECOLOGY 

•  Coactive	  Patterns	  
–  Arise	  from	  interactions	  

between	  species	  
•  Competition	  

•  Niche	  partitioning	  

•  Predation	  

•  Parasitism	  	  

•  Social	  Patterns	  
–  “determined	  by	  signalling	  of	  

various	  kinds,	  leading	  either	  to	  
spacing	  or	  aggregation”	  



Oceanographic 
Closures 

WHAT ECOLOGICAL PROCESSES CAN 
FISHERIES MANAGEMENT ADDRESS? 
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Management	  
Measures	  

ü	  

ü	  

ü	  

ü	  

û	  

2600	  km2	  full	  fishery	  closure;	  No	  algorithm	  needed	  

100km2	  permanent	  closure;	  Marxan	  

100km2	  monthly	  closure;	  Marxan	  

50km2	  daily	  or	  weekly	  grid-‐based	  closures,	  and	  

20km2	  move-‐on	  rules	  

MANAGEMENT STRATEGY EVALUATION 



MANAGEMENT STRATEGY EVALUATION 

÷ * 
Percent	  	  
Bycatch	  
Reduction	  

Bycatch	  
Reduction	  
to	  Catch	  
Forgone	  
Ratio	  

Time-‐Area	  
Required	  

Scenario:	  Reduce	  juvenile	  Atlantic	  cod	  bycatch	  by	  60%	  
Catch	  =	  weight	  of	  adult	  Atlantic	  cod	  

Bycatch	  =	  weight	  of	  juvenile	  Atlantic	  cod	  



MANAGEMENT STRATEGY EVALUATION RESULTS 
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Take-home Messages 

•  Developed	  fisheries	  are	  generally	  managed	  on	  scales	  
greater	  than	  100km2	  and	  1	  month	  

•  This	  results	  in	  mismatches	  in	  the	  space-‐time	  scales	  of	  
management	  of	  fine	  scale	  coactive	  and	  social	  patterns…	  
INCLUDING	  FISHERMEN-‐FISH	  INTERACTIONS	  

•  Dynamic	  management	  seeks	  to	  better	  align	  the	  
temporal	  and	  spatial	  scales	  of	  the	  resource,	  resource	  
users,	  management,	  and	  markets.	  

•  In	  our	  MSE	  evaluation	  dynamic	  management	  measures	  
were	  orders	  of	  magnitude	  more	  efficient	  in	  time/area	  
used	  and	  more	  effective	  in	  reducing	  bycatch	  of	  juveniles	  



BIODIVERSITY 
BEYOND 
NATIONAL 
JURISDICTION 

How	  can	  we	  inform	  negotiations	  of	  the	  PrepCom	  “package”?	  



 2005          2006          2007          2008          2009          2010          2011          2012          2013          2014          2015

COP 9:
Adopts EBSA 

criteria. Called for 
the expert 

workshop on 
guidance on the 
application of the 
EBSA criteria and 

biogeographic 
classifications

COP 10:
Establishes an 

EBSA Repository 
and information 

sharing 
mechanism and 

a regional 
process for 
identifying 

candidate EBSAs

2011 EBSA 
Regional 

Workshops
:

OSPAR/ 
NEAFC 

Northeast 
Atlantic; 
Western 
South 
Pacific

2012 EBSA 
Regional 

Workshops:
Wider 

Caribbean & 
Western 

Mid-Atlantic; 
Southern 

Indian 
Ocean; 
Eastern 

Tropical & 
Temperate 

Pacific

Canadian 
Workshop 
on EBSA 
criteria
Collates 

criteria suites 
develops 
criteria to 

benefit CBD, 
FAO & IMO 
processes

CBD Azores 
Expert 

Workshop
Collates 
criteria 
suites, 

recommends  
EBSA 
criteria

1st Meeting of the 
CBD Ad-hoc WG 

on Protected 
Areas

Invites the 
compilation of a list 

of existing 
ecological criteria 
for identification of 

potential MPAs and 
biogeographical 

classification 
systems 

CBD 
Ottawa 
Expert 

Workshop
Produces 
guidance 

on the 
application 

of the 
EBSA 
criteria

2013 EBSA 
Regional 

Workshops:
North Pacific; 

South-
eastern 
Atlantic; 
Western 

Indian Ocean 
 

2014 EBSA 
Regional 

Workshops:
Arctic; 

Northwest 
Atlantic; 

Mediterranean

10 years of EBSAs & BBNJ meetings 

2015 EBSA Regional 
Workshops:

Bay of Bengal, Northwest 
Indian Ocean, East Asian Seas

COP 11:
Welcomes 2 

regional EBSA 
workshop reports.
Doesn’t endorse 

them.  

Passes them on to 
the UNGA, RFMOs, 

etc.

COP 12:
Welcomes 5 

regional EBSA 
workshop reports.
Doesn’t endorse 

them.  

Passes them on to 
the UNGA, RFMOs, 

etc.

COP 8:
Calls for the 

expert 
workshop on 

ecological 
criteria and 

biogeographic 
classification

CBD commits to JPoI 
10% target

CBD forms an Ad-hoc 
Working Group on 
Protected Areas

Red = MGEL-facilitated products 

UNGA forms 
BBNJ 

Working 
Group



 2005          2006          2007          2008          2009          2010          2011          2012          2013          2014          2015

2011 EBSA 
Regional 

Workshops
:

OSPAR/ 
NEAFC 

Northeast 
Atlantic; 
Western 
South 
Pacific

2012 EBSA 
Regional 

Workshops:
Wider 

Caribbean & 
Western 

Mid-Atlantic; 
Southern 

Indian 
Ocean; 
Eastern 

Tropical & 
Temperate 

Pacific

Canadian 
Workshop 
on EBSA 
criteria
Collates 

criteria suites 
develops 
criteria to 

benefit CBD, 
FAO & IMO 
processes

CBD Azores 
Expert 

Workshop
Collates 
criteria 
suites, 

recommends  
EBSA 
criteria

1st Meeting of the 
CBD Ad-hoc WG 

on Protected 
Areas

Invites the 
compilation of a list 

of existing 
ecological criteria 
for identification of 

potential MPAs and 
biogeographical 

classification 
systems 

CBD 
Ottawa 
Expert 

Workshop
Produces 
guidance 

on the 
application 

of the 
EBSA 
criteria

2013 EBSA 
Regional 

Workshops:
North Pacific; 

South-
eastern 
Atlantic; 
Western 

Indian Ocean 
 

2014 EBSA 
Regional 

Workshops:
Arctic; 

Northwest 
Atlantic; 

Mediterranean

10 years of EBSAs & BBNJ meetings 

2015 EBSA Regional 
Workshops:

Bay of Bengal, Northwest 
Indian Ocean, East Asian Seas

CBD commits to JPoI 
10% target

CBD forms an Ad-hoc 
Working Group on 
Protected Areas

UNGA forms 
BBNJ 

Working 
Group

Meanwhile…	  8	  Meetings	  of	  the	  BBNJ	  Working	  Group…	  

BBNJ 9
UNGA 69

The Working Group 
makes 

recommendations and 
the UNGA passes a 

resolution to develop a 
new implementing 

agreement on BBNJ

Red = MGEL-facilitated products 



A new International Legally Binding 
Instrument (ILBI) for Biodiversity 

Beyond National Jurisdiction 

The	  Scope	  
•  Geographic	  (what	  about	  areas	  over	  ECSs?)	  
•  Material	  (should	  fisheries	  be	  excluded?)	  
•  Functional	  (what	  are	  the	  functions	  of	  the	  ILBI?)	  
•  Temporal	  (review	  period,	  nature	  of	  MPAs)	  

The	  “Package”	  
•  Access	  &	  Benefit	  Sharing	  of	  Marine	  Genetic	  

Resources	  
•  Area-‐based	  management	  tools,	  including	  MPAs	  
•  Environmental	  Impact	  Assessments	  (EIAs)	  and	  

strategic	  environmental	  assessments	  (SEAs)	  
•  Capacity	  building	  and	  marine	  technology	  transfer	  

Timeline	  
•  Draft	  text	  for	  the	  ILBI	  by	  the	  end	  of	  2017	  
•  2	  meetings/year	  (March/April,	  August/September)	  



Next steps 

IMCC4	  Pre-‐Conference	  Focus	  Group	  
–  Organizers:	  Daniel	  Dunn,	  Steve	  Fletcher,	  Telmo	  Morato	  
–  July	  28	  –	  29	  (conference	  runs	  til	  August	  5)	  St.	  John’s,	  Newfoundland	  

–  Nereus	  Participants:	  
•  William,	  Yoshi/Marjo,	  Steve,	  Pat,	  Gabriel,	  Richard,	  Guillermo	  

–  Will	  be	  presented	  during	  an	  IOC	  side-‐event	  

Prep	  Com	  2	  
–  August	  29	  –	  September	  9,	  New	  York	  City	  

–  “JAPAN,	  supported	  by	  the	  RUSSIAN	  FEDERATION,	  CHINA,	  and	  
ICELAND,	  reiterated	  the	  proposal	  to	  request	  RFMOs	  to	  deliver	  
presentations	  at	  PrepCom	  2.”	  

–  Possible	  Nereus	  Side-‐Event?	  



IMCC Pre-Conference Focus Group 

Conserving	  the	  other	  50%	  of	  the	  planet:	  status	  and	  opportunities	  
in	  conservation	  of	  areas	  beyond	  national	  jurisdiction	  

DAY	  1	  

Setting	  the	  stage:	  The	  history	  of	  the	  BBNJ	  process	  and	  the	  role	  of	  civil	  society	  
(Moderator:	  Kristina	  Gjerde)	  
•  Progress	  towards	  a	  new	  treaty	  for	  the	  conservation	  and	  sustainable	  use	  of	  

marine	  biodiversity	  in	  ABNJ	  –	  Susanna	  Fuller	  (Ecology	  Action	  Centre)	  
•  Elements	  of	  the	  “package”	  being	  negotiated	  at	  the	  BBNJ	  PrepCom	  -‐	  TBD	  
•  Comparing	  transparency	  in	  the	  management	  of	  fisheries	  with	  mining	  in	  ABNJ	  –	  

Jeff	  Ardron	  (Commonwealth	  Secretariat)	  
•  Species	  of	  cultural	  importance	  to	  Indigenous	  Peoples	  and	  local	  communities,	  

and	  what	  they	  can	  contribute	  to	  the	  governance	  of	  marine	  biodiversity	  beyond	  
national	  jurisdiction	  –	  Yoshitaka	  Ota	  (Nereus),	  Marjo	  Vierros	  (UN	  Univ.)	  



IMCC Pre-Conference Focus Group 

DAY	  1	  

Anthropogenic	  Impacts	  in	  ABNJ	  (Moderator:	  Lance	  Morgan)	  

•  The	  deep	  ocean	  under	  climate	  change	  –	  Lisa	  Levin	  (Univ.	  of	  California,	  San	  
Diego,	  DOSI)	  

•  Climate	  change	  effects	  on	  ABNJ	  stocks	  –	  William	  Cheung	  (Univ.	  of	  British	  
Columbia/Nereus)	  

•  What	  are	  the	  environmental	  impacts	  of	  deep-‐sea	  mining	  and	  can	  they	  be	  
reduced	  –	  Phil	  Weaver	  (Seascape	  Consultants,	  MIDAS,	  GOBI)	  

•  A	  review	  of	  the	  impact	  of	  fisheries	  on	  open-‐ocean	  ecosystems	  –	  Guillermo	  
Ortuño	  Crespo	  (Duke	  Univ./Nereus)	  

•  In	  absentia:	  Deep-‐sea	  fisheries	  impacts	  –	  Derek	  Tittensor	  (Dalhousie	  University)	  



IMCC Pre-Conference Focus Group 

DAY	  1	  

Environmental	  Impact	  Assessments	  (Moderator:	  Telmo	  Morato)	  

•  Existing	  practices	  and	  future	  opportunities	  for	  the	  use	  of	  EIAs	  in	  Areas	  Beyond	  
National	  Jurisdiction	  -‐	  Steve	  Fletcher	  (UNEP-‐WCMC)	  

•  Exploratory	  fisheries	  in	  ABNJ	  –	  Richard	  Caddell	  (NILOS/	  Nereus)	  

•  Emerging	  practice	  for	  environmental	  impact	  assessments	  for	  seabed	  mining	  
[and	  other	  activities]	  beyond	  national	  jurisdiction	  -‐	  Kristina	  Gjerde	  (Wycliffe	  
Management/MIDAS)	  



IMCC Pre-Conference Focus Group 

DAY	  1	  

Area-‐based	  management	  of	  ABNJ:	  Existing	  instruments	  	  
(Moderator:	  Steve	  Fletcher)	  

•  Results	  and	  implications	  of	  the	  first	  intergovernmentally	  sanctioned	  effort	  to	  
describe	  ecological	  or	  biologically	  important	  areas	  (EBSAs)	  and	  future	  
directions	  –	  Pat	  Halpin	  (Duke	  Univ.,	  GOBI,	  Nereus)	  

•  The	  status	  of	  RFMO	  conservation	  measures	  –	  Matt	  Gianni	  (DSCC)	  

•  The	  International	  Seabed	  Authority’s	  Areas	  of	  Particular	  Environmental	  Interest	  
and	  movement	  on	  a	  Mid-‐Atlantic	  Ridge	  Strategic	  Environmental	  Management	  
Plan	  for	  deep	  sea	  mining	  –	  David	  Johnson	  (Seascape	  Consultants,	  GOBI,	  
MIDAS)	  

•  Role	  of	  a	  network	  of	  MPAs	  in	  areas	  beyond	  national	  jurisdiction	  –	  Daniel	  Dunn	  
(Duke	  Univ.,	  GOBI,	  Nereus)	  



IMCC Pre-Conference Focus Group 

DAY	  2	  

Data	  for	  EIAs	  and	  area-‐based	  management	  of	  ABNJ:	  Species	  	  
(Moderator:	  Sara	  Maxwell)	  

•  Important	  Marine	  Mammal	  Areas	  in	  ABNJ	  –	  Michael	  Tetley	  (IUCN	  Joint	  SSC-‐
WCPA	  Marine	  Mammal	  Protected	  Task	  Force)	  

•  Global	  information	  systems	  to	  support	  environmental	  management	  of	  the	  
ABNJ	  –	  (Pieter	  Provoost,	  OBIS/IOC)	  

•  Global	  status	  of	  oceanic	  sharks	  &	  rays	  and	  priority	  areas	  for	  conservation	  
beyond	  national	  jurisdiction	  –Fred	  Vanderperre	  (Univ.	  of	  the	  Azores)	  

•  Important	  Bird	  Areas	  in	  ABNJ	  –	  Birdlife	  International	  



IMCC Pre-Conference Focus Group 

DAY	  2	  

Data	  for	  EIAs	  and	  area-‐based	  management	  of	  ABNJ:	  Biogeographies	  &	  Habitats	  
(Moderator:	  Lisa	  Levin)	  

•  Global	  biogeography	  of	  brittlestars	  –	  Tim	  O’Hara	  (Museum	  Victoria)	  

•  New	  global	  mesopelagic	  biogeographies	  –	  Gabriel	  Reygondeau	  (Nereus,	  Univ.	  of	  
British	  Columbia)	  

•  Predictive	  maps	  of	  cold-‐water	  corals	  –	  Marine	  Conservation	  Institute	  

•  Myths	  and	  measures	  of	  seamount	  biodiversity	  –	  Telmo	  Morato	  (Univ.	  of	  the	  
Azores)	  

•  Life	  in	  the	  abyss:	  species	  diversity,	  biogeography	  and	  conservation	  –	  Tina	  
Molodtsova	  (P.P.	  Shirshov	  Institute	  of	  Oceanology)	  

•  In	  absentia:	  Celebrating	  and	  conserving	  the	  diversity	  of	  chemosynthetic	  
ecosystems	  –	  Cindy	  Van	  Dover	  (Duke)	  



IMCC Pre-Conference Focus Group 

DAY	  2	  

Technology	  transfer	  &	  Capacity	  Building	  through	  monitoring	  &	  surveillance	  in	  
ABNJ	  (Moderator:	  Pat	  Halpin)	  

•  Technology	  Transfer	  and	  instrumenting	  the	  high	  seas	  –	  Torsten	  Thiele	  (Global	  
Ocean	  Trust)	  

•  Status	  of	  global	  monitoring	  of	  ocean	  health	  –	  Nic	  Bax	  (CSIRO)	  

•  The	  role	  of	  the	  IOC	  in	  capacity	  development	  and	  technology	  transfer	  -‐	  Harriet	  
Harden-‐Davies	  (Univ.	  of	  Wollongong,	  DOSI)	  

•  The	  potential	  contribution	  of	  open	  science	  to	  capacity	  building	  and	  tech	  transfer	  -‐	  
TBD	  



THANKS! 


