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Climate change and lobster populations

• Climate change has potential for many 
effects on lobster populations and fisheries

• Physiology, ecology, disease
→Distribution and abundance        

• Near-term effects: 
– Changes in seasonality of biological events such 

as growth – Molting
– Possible increased catchability 

• First, landings & the economic climate



Economic climate

• Lobster landings in both Canada and the US 
near all-time highs - effects on price….



Landings have increased > 20 years
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Economic climate

• Prices lowest in many years



Economic climate

• Low prices in Canada due to 
– High supply
– Recession
– $CAN close to par with $US

• In addition industry faces increased prices 
for fuel, bait

• Anything that affects lobster price important 
to industry…



Economic climate

So what is concern about molt timing?
• Recently molted lobsters have lower value.  

Climate change will affect seasonality of 
molting

• A bit about the molt process….



Molting – A significant event



Increase in weight by 40-50%



Molting affects lobster behavior, post-
capture mortality and value

• After molt and some shell hardening..
– increased foraging activity 
– more likely to enter and be retained by traps

• Lower value in Canada
– Recently molted lobsters have lower meat yield 
– Weaker and less able to withstand post-capture 

holding and transport



Molt frequency and seasonality
• Molting of commercial sizes typically occurs in June-Sept



Molt frequency and seasonality

Factors affecting molt timing
• Lobster size, sex
• Reproductive status
• Nutrition, health
• Interactions with other lobsters
• Temperature



Temperature affects molt timing

From Tremblay and Eagles, 1997

Sex / Size 
(mm CL) 

Advanced 
Pre‐Molt

Post‐molt 

1993 (cold)
Males < 70   Aug 14 Sep 12
Females < 70   Aug 14 Sep 11
Males 70‐93  Aug 20 Sep 9
Females 70‐93 Aug 28 Sep 12

1994 (warm)
Males < 70   Aug 1 (‐13 d) Aug 26 (‐17 d) 
Females < 70   Jul 26 (‐19 d) Aug 24 (‐18 d) 
Males 70‐93  Jul 22 (‐28 d) Aug 27 (‐13 d) 
Females 70‐93 Aug 9 (‐19 d) Aug 27 (‐14 d) 
 



Lobster seasons in Atlantic Canada

• Timed to reduce incidence of recently molted 
(“soft-shell”) lobsters



Most fishing seasons in Canada closed mid-
July to mid-Oct
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Recent issues with seasons and molting

• In last decade, increased proportion of soft-
shelled lobsters in December in fall seasons 
– later than normal molt …

• Increased proportion of soft-shelled lobsters 
in late spring
– earlier than normal molt

• Temperature a factor….
• Changes in abundance & fishing practices 

complicate interpretation



Southwest Nova Scotia

• During the 2003/2004 season, there was a 
particularly high percentage of soft-shell 
lobsters

• High mortalities during holding
• Still an issue…



2011 season



Southwest Nova Scotia – research to 
document seasonal molt timing

• From 2004 to present, research to better 
document and understand the annual 
changes in molt timing

• Collaboration among lobster harvesters, 
buyers, dealers, processors, and scientists



Approaches for assessing molt stage
Hemolymph 

Proteins 
Pre-molt Staging Shell Hardness

• Is the sampling program representative of the natural population?
• Is the likelihood to enter a sampling trap consistent across entire population?
• Shelter-specific behaviour around the time of the moult?

Results to date indicate complex seasonality



2012 and Nova Scotia Lobster Fishery

• Temperature
• Effects on lobster fishery

– Holding mortality
– Earlier biological seasons
– Higher rate of molting 
– Increased catch?
– Trawl survey index affected ?

• Moves to earlier season dates



Temperature trends 1980-2012

From:  Hebert, D., Pettipas, R., Brickman, D., and Dever M. 2013. Meteorological, Sea Ice and Physical Oceanographic 
Conditions on the Scotian Shelf and in the Gulf of Maine during 2012. DFO Can. Sci. Advis. Sec. Res. Doc. 2013/058. v + 46 p.



Temperature anomalies

From:  Hebert, D., Pettipas, R., Brickman, D., and Dever M. 2013. Meteorological, Sea Ice and Physical 
Oceanographic Conditions on the Scotian Shelf and in the Gulf of Maine during 2012. DFO Can. Sci. Advis. 
Sec. Res. Doc. 2013/058. v + 46 p. 



In 2012 holding mortality increased

John Tremblay, MRLAC, Sept 27, 2011

MAINSTREET CAPE BRETON | Oct 
18, 2012 | 2:30
Lobster Deaths - Osborne Burke
Many of us enjoyed this summer's 
warmer ocean waters but that increase in 
temperature was deadly for hundreds of 
thousands of lobsters. They were being 
kept in boxes in the waters along the 
Cape Breton coast. Lobster buyers were 
holding onto them while they tried to find 
someone to buy them at a fair price. 
……………….

• Warm temperatures implicated but likely due to 
associated oxygen depletion

• Proposed solutions – earlier season, increased 
chilling capacity in holding facilities



Shifts in biological season noted in 
2012

• Guysborough County 
Fisherman’s 
Association 
undertakes various 
biological surveys

• Noted biological events occurring earlier for 
several years; 2012 extreme 
– Lobster molting & egg hatching; jellyfish, bait fish, 

tuna…



Seasons opened a few days earlier in 
2013 in response to 2012

• LFA 27 – 4 days earlier
• LFA 31A – 7 days 

earlier



Effect of earlier 2013 opening in LFA 27

• Irrelevant---fishermen 
went on strike for 
higher prices until 
May 16th

• Catches were high, 
likely due to good 
conditions for fishing

27



Effect of earlier 2013 opening in LFA31a

• Not viewed as a 
success…

• Water temperatures 
lower than normal; wind 
conditions unfavorable

• Catches were low 
during the first week

Effect of earlier 2013 opening in LFA31a



Molting in 2012

• Lost of anecdotal evidence of earlier molting 
in eastern areas

• In southwest (Canadian GOM), molting 
much more protracted 

• Molt indicators inconsistent
• Qualitatively - in 2012 higher proportion of 

soft shell lobster over the season



Greater molting activity Jacquards Ridge



Greater molting activity Yarmouth outside

John Tremblay, GOM Council Climate Network, Bangor, Sep 10-11 2013



Did 2012 temperature contribute to 
increased fishery catch?

• Temperatures may 
have been high 
enough to increase 
lobster activity and 
catchability

• In some areas 
buyers imposed 
quotas…



2012 – Survey indices affected?



Summary

• Lobster fishery currently in high 
abundance/low price environment 

• Effect of 2012 temperatures - evidence of 
higher post-capture lobster mortality, earlier 
and increased molting activity, possibly 
higher catches

• Some fishery management adaptations 
which were not very effective for different 
reasons



Some Recommendations

Science
• Needs to be effective monitoring for molt 

timing and duration, and other biological 
events such as reproduction

• How will these be affected by temperature & 
other aspects of climate change

• Improved pre-season prediction and 
potential responses



Recommendations
Management (Federal, Industry, Province)
• Season dates should be flexible – meet 

conservation but adjust to maximize value 
• Decision rules & improved capacity for 

decision-making by industry
• Consider season date changes as experiment
• Continue to develop markets; consider 

changes to lobster buying process




