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Outline of Presentation
1. Opportunity: the changing global politic
2. Urgency: some ongoing threats
3. Theory: three approaches, with examples

a) Fixed features (e.g. physical / oceanogaphic)
b) Swimming biological features (e.g. catch & bycatch)
c) Big chunks of ocean basins (“leaky bucket” of biodiv.)

4. Truth is stranger than theory...
5. Enforcement: an old game of cat & mouse
6. Remember the basics...



1. The changing global context 

For he that gets hurt
Will be he who has stalled

There's a battle outside
And it is ragin'.

It'll soon shake your windows
And rattle your walls

For the times they are a-changin'.
--Bob Dylan



Two Decisions... 
UN 2006 Resolution 61/105: 

Protecting “vulnerable marine ecosystems” (VMEs)
from “significant adverse impacts” 

of bottom fishing activities

Convention on Biological Diversity (CBD):
Protect 10% of each of the earth’s ecoregions by 2012  

(2004; Target 1.1, Decision VII/28)
And… ecologically / biologically significant areas 
(EBSA) criteria + MPA network guidance for open 

oceans and deep seas… (COP 9, 2008)

Kristina will tell you more…
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2. The ongoing threats

Images: Greenpeace, G. Robertson
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Deep Net Fisheries

• Total nets constantly fishing at the same time 
was estimated at between 5800 and 8700 km

• Discarded catch varied between 54 and 71 % 
per fleet (average fleet 19km) with an average 
65% of the monkfish being discarded. 

• Anecdotal evidence suggests up to 30 kms of 
gear are routinely discarded per vessel per 
trip.

(Images and notes: Hareide et al 2005)

NE Atlantic: 
Now banned >200m depth

but enforcement is unclear...
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Trawling: the saga continues...
Dr. R. Grant Gilmore, Dynamac Corporation

Before Trawling…

…After Trawling

Lance Horn, National Undersea Research Center/University of North Carolina at 
Wilmington

from: www.savethehighseas.org
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Cold Seeps: a new twist to a familiar story
Like at hydrothermal vents, the spp are 

chemosynthesizers; but only a little 
bit of species cross-over.

Of the 211 cold seep species reported 
to date, 13 also occur at vents.

Iceworms
grow on 

methane 
hydrate 

deposits

In New Zealand on a recent cruise all
visited sites displayed signs of 
damage from bottom trawling: 
•trawl marks
•lost fishing gear,
•extensive areas of deep-sea coral 
rubble…
(http://www.ifremer.fr/comarge/en/Gallery_NZvoya
ge.html).

http://www.ifremer.fr/comarge/en/Gallery_NZvoyage.html
http://www.ifremer.fr/comarge/en/Gallery_NZvoyage.html
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Adapted from FAO Fisheries Technical Paper 495 
UN Food and Agriculture Organization, 2007.

“...for the sea is of so vast an extent that 
it is sufficient for all the uses that nations 

can draw thence, either as to water, 
fishing, or navigation.”

--Huig do Groot (1583-1645)

Catch of 
Deep Fish

& pelagics



3. Three approaches (a gradient from modest to ambitious)

a) Protect fixed features or recurring processes
– E.g. seamounts
– Oceanographic processes associated with a fixed feature like the 

shelf edge

b) Protect swimming features (e.g. habitat suitability, catch or 
bycatch hotspots)

– Target species: e.g. tuna
– Bycatch species: e.g. birds or turtles

c) Protect a big chunk of everything...
– Include primary productivity / fronts
– Fixed but comprehensive global MPA network (the “leaky bucket” 

of biodiversity)



3a. Protect fixed features –New Zealand Seamounts

“Graveyard” hills on the Chatham Rise, New Zealand 
Courtesy Malcolm Clark

• Pyre and Gothic: 
Unfished, closed, 
protect biodiversity, 
especially deepsea 
coral reefs

• Morgue: Heavily 
fished, closed for 
monitoring “recovery” 
(habitat and maybe 
even fisheries)

• Graveyard: Heavily 
fished, remains open, 
maintains fishery of 
500-1000t/yr



3a. Protect fixed features –NE Atlantic
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Only for bottom 
fisheries…

With no tenable  
surveillance / 
enforcement 
scheme…



3b. Model habitat suitability 
Balearic shearwater feeding grounds
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Louzao et al, 2006:  Oceanographic habitat of an endangered 
Mediterranean procellariiform: implications for marine protected areas



3b. Identify areas of potential bycatch
Tagging Of Pacific Predators (TOPP)

Shillinger et al. 2008. Persistent 
leatherback turtle migrations present 
opportunities for conservation. PLoS
Biol 6:7



3b. Apply reserve design theory 
tuna & billfish reserves 
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Alpine & Hobday, 2007:  Area requirements and pelagic 
protected areas: is size an impediment to implementation?



3c. Protect large dynamic features
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Hyrenbach et al, 2000:  Marine protected areas and ocean basin management



2003: CEC Tri-National 
Complexity Analysis: BC

50 km search radius10 km search radius



2003: 
CEC Tri-National 

Seamount 
Analysis

Density of Seamounts: 250 km 

search radius

International
Waters



3c. Protect big chunks of everything
(the “leaky bucket” of global biodiversity)
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Greenpeace, 2006:  Roadmap to recovery



3c. Abyssal Plains: too big to be protected?
• Comprise almost 50% of the deep seabed and are mainly mud flats. 
• They have found to support much more life than previously 

supposed, with high patchiness (gamma distribution). 
• Maganese nodules “grow” c. 1 mm / 10 000 years, and support 

unique biota.

NOAA



3c. International Seabed Authority
Clarion – Clipperton Fracture Zone

~25% of the region, in nine zones totalling 1 440 000 km2

Original option –now 
slightly revised and 
under discussion…

Courtesy Craig Smith



4. Truth is stranger than… The Bush “Legacy”
505 050 km2 (2008) + 362 073 km2 (2006) =  867 123 km2

(Equivalent in size to 6.6 Englands, or 2 Californias...
or 5454 Washington DCs.)

How to monitor and enforce?
Proposed MCBI Workshop…
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5. Enforcement of 
NEAFC Closures

& effectiveness of
existing VMS Data

Fishing After Closure (‘05)

Bottom trawl or mid-
water..?

Gear type is currently 
not noted in the data.

Currently VMS is 
every 2 hours making 

activities near MPAs 
difficult to interpret. 

Why not every 30 
minutes?

Extract from: Figure 9.3.2.8.5, ICES ACE 2007

Fishing Before Closure (‘04)



5. Enforcement… You can run, but you can’t hide…
Radar Satellite Catches Pirate Longliner

In 2002, RADARSAT 
detected a ship off 
Heard Island in the 
Southern Ocean. 

Australian Coastwatch 
seized the Russian-
owned Lena and its 

illegal catch:  
Patagonian toothfish 

Australia later sunk the Lena, turning it into an artificial reef 

Courtesy Elliott Norse
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6. Remember the basics...

a) What needs to be protected? Habitat? Target sp? Bycatch? 
Ecosystem? ( I.e. identify the threat: indiscriminate fishing? 
Broad-scale mining? Ship strikes? IUU?)

b) Match the scale of the protected feature(s) & variability
c) Think enforcement  --keep it simple & accountable

d) Be prepared to be surprised… & adapt like the survivors we are.

Thank you!

Jeff.Ardron@MCBI.org



Supplementary information
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Newfoundland Cod landings
www.MAweb.org

Q: Why did the Canadian Cod Crash?

Was it the weather?

Socio-Economic:
“Fishing has never 

been better”

Typical scientific 
time series



Coordination, analysis, and review leading up to…

Advisory Board

Coordination
(“Secretariat”)

Science Board
CBD 

SBSTTA 
(early 2010)

Data,
Research,
EBSA
Analyses  &
Meta‐analysis

CBD Workshop
(Canada, fall 2009)

CBD COP10 
(late 2010)

CBD COP11 
(2012)

FAO / 
RFMOs

Proposed Coordination & Review process (Germany, Canada, IUCN)

2011: more 
meetings

Analytical  Team (MCBI, UNEP-WCMC and other researchers)

Data

Analysis (a)

Analysis (b)

Analysis (c)

Meta‐Analysis
(combined analyses)

VMEs

other linkages
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