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What was BROKE-WEST

• Baseline Research on Krill, Oceanography 

and the Environment – West survey of the 

30-80° E region (1996 BROKE voyage 

surveyed 80-150° E) 

• An oceanographic survey of the SW Indian 

Ocean sector.

• A comprehensive suite of ecological 

measurements: viruses to whales. 

• An acoustic biomass survey for krill in 

CCAMLR Division 58.4.2 to produce the data 

for a revised catch limit on the krill fishery. 



FIBEX survey in 1981



BROKE-West survey 2006



Antarctic Climate & 

Ecosystems CRC

Australian Antarctic marine research effort, 1987-2005

To boldly go????



Timeline before survey
• CCAMLR suggests the need for a survey (2000)

• EOI submitted, scientific planning begins (2001)

• Included in the CRC bid (2002)

• June 2004 AAS proposal submission

• July 2004 submission of survey plans to CCAMLR WG-
EMM for approval

• May 2005 Proposal approved through AAD-ARAC 
process

• June 2005 Voyage Management team appointed, 
funding approved, team assembled

• July 2005 Revised survey plan submitted to CCAMLR 
WG-EMM for approval

• October 2005 Trials voyage

• November 2005 BROKE-West database finalised

• January 2006 Voyage sails from Fremantle



Logistics

• Cargo onto ship before V2

• People and equipment to Fremantle

• 38 cabins, 61 scientists 

• 8 laboratory containers

• Total required ship time 52.3 days

• 46 science days allocated.

• Transit from Fremantle to first CTD, 2305 

miles @ 10 knots = 9.6 days



Voyage Statistics

• Scientists from 12 nations

• 6 Scientists who took part in original BROKE

• 71 days of sailing pleasure

• 118 full depth CTDs 

• 125 trawls

• Total distance sailed: 23,000 km, 14,000 nm actually on 

the survey (The circumference of Australia is 25,760 km)

• 1.5 million km2 surveyed (> than the land area of 

Tasmania, Victoria and S. Australia combined)



Timeline after the survey pt 1 

• April 2006 Voyage returns.

• May 2006 first BROKE-West workshop to plan write up of 
data.

• May 2006 Journal approached for BROKE-West special 
issue

• July 2006 krill biomass and associated data submitted to 
CCAMLR WG-EMM

• September 2006 second BROKE-West workshop

• November 2006 CCAMLR considers BROKE-West data 
and suggests tome revisions

• August 2007 WG-EMM considers revised biomass 
estimate

• November 2007 CCAMLR uses biomass estimate to set 
precautionary catch limits 





Timeline after survey Pt.2

• 2007-2008 – period of intense editorial 
nagging

• September 2008 all manuscripts submitted 
for Review

• October 2009 all manuscripts accepted

• May 2010 publication of special issue of 
journal on BROKE-West



BROKE-West DSR Volume

• Published in May 2010

• 20 papers 

• 63 authors

• AAD scientists authors on 18 

papers

• 13 CRC papers

• Cf. the BROKE Volume was 13 

papers



Investment

• Took 10 weeks at sea

• 16 weeks in CCAMLR meetings from initial 

proposal to acceptance of precautionary 

catch limit

• Average time to from docking to 

manuscript submission: 2 years

• Time from docking to publication: 4 years 

and one month 

• Time from initiation of project to final 

publication: 10 years



Scientific Outputs

Oceanography Chlorophyll

Krill Whales and seabirds



Some conclusions

• Area is oceanographically more complex than the SE 

Indian Ocean sector – influenced by up to 4 gyres.

• Primary productivity is highest in the deeper coastal 

mixed layer.

• Krill-based ecosystem extends further to North than 

further East

• Krill density is intermediate between S. Atlantic and S.E. 

Indian Ocean. 

• Distribution of krill predators also more widespread.



Examining the East Antarctic ecosystems 

using the data from BROKE and BROKE-West



More work
• DSR II volume only the first cut – many more detailed 

analyses still to be done.

• Combining the BROKE and BROKE-West databases

• Recalculating krill biomass and precautionary catch 

limits from both surveys

• Was it worth it?

Before

After
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From 7 

Nations

One of which 

is interested in 

fishing off East 

Antarctica



Thanks to: all 62 of the scientific party, 25 crew, 63 authors and  

70+ reviewers who made it all possible.

A special thanks to Klaus – the ideal co-editor.


