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• SNE lobster stock currently in poor condition 
• ASFMC 2010 – recruitment failure 

• Continuation of monitoring is necessary to track stock 
conditions and results of management measures 
• Increased monitoring efforts will increase resolution of data & 

our ability to detect changes 

• Ventless trap survey is an ideal way to collect 
information on the population 
• Statistically appropriate population-level survey designed to 

detect lobsters over all possible habitat types 
• Species-specific gear 
• Can sample all bottom types 

Need for monitoring 

Presenter
Presentation Notes
With the stock in poor condition and management and industry working towards recovery, its very important to be able to monitor the population status



Ventless Trap Survey 

• Started in 2006 by ASMFC member-states from NY to 
ME 
• Stratified by depth (< 20 m, 21 - 40 m, 41 - 60 m) 

• (< 66’, 66’ – 131’, 131’ – 197’) 

• Standardized methodology 
• Standardized gear 
• Using both trap types allows us to sample broad size 

distribution 
• Survey takes place from June – September 
• Finally has a sufficient time series for incorporation into 

assessment process 
• Additional index of abundance in models for upcoming stock 

assessment (2014) 
 

Presenter
Presentation Notes
Good survey – but why did we need to expand it?No such thing as perfection – wanted to see if we could improve this survey to make it better suitable for the region, which has experienced recent environmental changes and a spatial shift in the fishery



Need for expansion of survey area 
A good survey design should 
encompass entire spatial range 
over which the species might be 
found (Hilborn & Walters 1992).  But … 
logistical constraints ... 
• Constrained to within MA 

state waters 
• Limited ‘mid’ depth strata 
• Included no ‘deep’ strata 

 

 Consequently, 
• Spatially disconnected from 

fishery 
• Represented historic fishery, 

but not current 
• Didn’t account for recent 

environmental changes that 
could affect distribution. 

Presenter
Presentation Notes
Logistical limitations to existing survey that we wanted to try to overcome with this project



Fishery shifted to deeper waters 

•   Fishery shift likely followed shift in lobster distribution 
•  Warming inshore waters resulted in a change in ‘favorable’ habitat to deeper, 
cooler waters 

Presenter
Presentation Notes
Just wanted to illustrate the shift we’ve seen in fishing effort – this is based on where we’ve been able to get commercial sampling trips (opportunistic sampling program). 1990s at peak of fishery there was plenty of effort inside Bbay, but now we’re only able to get sampling trips well outside Bbay – think this is reflective of industry shift that has followed lobsters into deeper waters



1)  Continue the random stratified ventless trap survey in the MA 
portion of Southern New England, adding to the 6-year time series 
of relative abundance,  

2)  Spatially expand the survey area to include the Federal portion 
of NMFS Area 538 and the northern portion of NMFS Area 537, in 
order to better represent the area over which the fishery currently 
operates,  

3)  Continue to collect bycatch information for use in examining 
patterns of distribution and abundance for species such as Jonah 
crabs (Cancer borealis), channeled whelk (Busycotypus 
canaliculatus), black sea bass (Centropristis striata), and tautog 
(Tautoga onitis).  

Project Objectives  



Expansion of survey area 
• Federal portion of Area 538 

• Expands area west and south 

• Northern portion of Area 
537 
• South to Noman’s Island  

• Increases the number of 
potential ‘mid’ depth strata 
cells 

• Adds ‘deep’ strata cells 
• Will fill gap in fishery-

independent survey 
coverage in Federal portion 
of LMA 2. 

Presenter
Presentation Notes
BLACK DASHED LINE – indicates generally the “interior” of the Bay – I’ll mention this a few times during results section



Station selection 
• 14 stations from each 

depth strata 
– Randomly selected each 

year 

• Samples ~10 % of the 
survey area 
– Similar sampling 

resolution as original 
survey 

 
 

Presenter
Presentation Notes
As I go through the results, I’ll be talking about data from the original survey area, vs data from the new survey area (diagonal lines)



Sampling Methods 

• Biological data 
for all lobsters  

• Bycatch species 
identified & 
counted 

• All lobsters and 
bycatch species 
released 

• Each station sampled with a   
6 trap trawl (alternating 
traps) 

•   2 hauls per month 
•   June through September 
•   3 to 5 night soak 

Photo: J. Factor 



Results 

Males Females Males Females
2011 1,027 1,001 1,383 2,472
2012 1,019 740 2,339 3,513

Original Expanded only
Total lobsters by sex 

• Most lobsters were 
caught in the outer Bay 
and the new survey 
area 
– 98% of the total in 

2011, 97% in 2012 
• 84% of the catch was 

sublegal lobsters in 
2011, 85% in 2012 

• The shallow original 
stratum had the 
smallest size 
distribution of lobsters 

• The new area had a  
slightly more female-
skewed sex ratio than 
the original area 
– 64% F vs 49% F in 2011 
– 60% F vs 42% F in 2012 

 

  

Presenter
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Comparison original vs. expanded areas



Average catch per trap - Sublegals 

•   Mid strata in 2011 had much higher average catch in original area than anywhere 
else. 
•  In 2012, catch in the mid strata was similar between the original and expanded area, 
and similar to deep catch. 
•   Catch in the original shallow stratum was lowest, both years. 

Presenter
Presentation Notes
Colors represent depth strataRemember – no deep strata in the original area



Station-specific catch – Sublegals (average CPUE) 

•  Generally very low catch rates at shallow interior stations (2012 - 2 stations with slightly higher average catch). 
•  One hot-spot in 2011 with 10-15 sublegals per trap haul 
•  Most stations averaged less than 5 sublegals per trap haul (2012 had a few more with > 5 than 2011 did) 



Average catch per trap - Legals 

•   Catch in the original shallow stratum was lowest, both years. 
•   Catch in the expanded area was similar between strata within a year, and slightly 
higher in 2012 than 2011 

Presenter
Presentation Notes
Note different scale than sublegals – catch fewer legals than sublegals



Station-specific catch – Legals (average CPUE) 

•  Interior stations generally averaged less than 0.25 legals per trap haul (1 exception in 2012). 
•  Mid and deep strata did better, 2 stations in 2012 averaged between 1.5 – 2.5 legals per trap haul. 

Presenter
Presentation Notes
Note different scale than sublegals map



Average catch per trap - Eggers 

•  In 2011, average catch of eggers was similar in the original mid strata and the expanded shallow 
stratum.  All other strata had generally low catch. 
•  In 2012 the average catch of eggers was higher in the expanded area than the original area. 



Distribution of females with late-stage eggs 

•  Most late-stage eggers were found in new survey area:  95% of all late stage eggers in 2011 and 92% in 2012. 
•  Based on previous study (Glenn et al 2011), this distribution of late-stage eggers suggests that larval delivery to 
interior of Buzzards Bay is not likely. 

 

Presenter
Presentation Notes
Data in this map are different than previous maps – these represent the distribution of the total eggers caught.  Histogram shows the number of stations that caught each percentage-bin of the total catch (GIVE EXAMPLE).Distribution of the total late-stage eggers observed – most were caught outside state waters, so in the new survey area.



Percent with shell disease 

•  Higher shell disease prevalence in lobsters from the expanded area vs original. 
•  Slightly higher overall rate in 2011 vs 2012 (16.4% vs 12.9%). 
•  Disease rates in the expanded area are closer to those rates observed in commercial trap sampling programs. 

• Expanded area had more lobsters, and generally larger lobsters. 



Relative abundance 

•  Dashed line represents the entire survey area for 2011 & 2012 (original and expanded areas). 
•  Inclusion of expanded area results in a slight uptick in abundance compared to original area. 
•  Deviation in 2012 sublegals original vs entire may be related to distribution of lobsters reacting to extremely warm 
waters in 2012. 

Presenter
Presentation Notes
Little bit different – been showing old vs new. This is old and entire combined new survey (old+new).2011 sublegal index pretty similar original vs entire. 2012 difference may be related to extreme warmth – more so than ever lobsters utilizing the outer, deeper areas (within the expanded survey area).



Environmental gradient in survey area 
• Patterns observed 

suggest lobster catch was 
determined not only 
depth strata, but perhaps 
more importantly by 
geography of the study 
area 
– Shallow interior of 

Buzzards Bay had fewer 
lobsters than shallow areas 
outside the Bay 

• Gradient in both depth 
and temperature as move 
from SW to NE in survey 
area 

• Interior of Buzzards Bay is 
warmer than the mouth 
or outside the Bay 
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• 2012 warmest on record 
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Shallow interior stations spend more time at stressful temperatures than stations near the mouth or outside the Bay.  Extremes in 2012 may have further altered distribution so that lobsters were utilizing the outer areas more than previous years. 



Study conclusions 
• Similar patterns in catch as 

observed from 2006 – 2010 with 
the original survey 
– Higher catch rates in stations in 

mid strata and near mouth or 
outside the Bay 

– Expanded area further clarifies 
this pattern 

• Redistribution of lobsters 
– The lack of lobsters of both size 

classes inside Buzzards Bay 
suggests that it is not necessarily a 
fishery depletion issue driving low 
catch inside Buzzards Bay, but a 
broad scale environmental effect. 

– Spatial patterns in catch, in 
relation to the temperature 
trends, suggest that the lobster 
resource in LMA 2 has altered its 
spatial distribution in response to 
changes in thermal habitat. 

 
 

• We recommend continuing 
survey at the newly expanded 
extent. 

• Expanded survey area allows us 
to monitor historical resource  
and adjacent deeper waters 
– Interior of Buzzards Bay used to 

support a multi-million dollar 
fishery – important to continue 
monitoring this area. 

– Newly expanded survey better 
reflects the spatial distribution of 
fishery and the resource.  

• Expanded area is critical to 
monitoring the reproductive 
portion of the population 
– Eggers are more sensitive to 

environmental extremes, thus 
very few were observed in the 
original survey area. 



Bycatch species 

Channeled whelk Jonah crabs 

Black sea bass 

Presenter
Presentation Notes
Several other species for which traps are an appropriate gear, and their distribution overlaps sufficiently with the survey to make it appropriate for monitoring.



• Whelk were captured in stations within the interior of the Bay 
• Most stations in the mid and deep strata caught no whelk 

 



Whelk relative abundance 

• Increased from 2007 through 2010, then declined through 2012 
• Addition of the expanded survey further depressed the abundance index 
• Based on the spatial distribution of whelk catch, the original survey provided a good 

representation of the population 

 

Presenter
Presentation Notes
Apologies – the wrong graph was shown in the presentation. This is the correct graph for whelk.



• Jonah crab catch was highest in the deep strata in the expanded survey 
area 

• Very few stations in the interior of Buzzards Bay caught Jonahs 

Presenter
Presentation Notes
Nearly opposite trend in distribution of Jonah catch vs whelk



Jonah crab relative abundance 

• There was large difference in estimated abundance between the 
original and expanded survey areas 

• Based on the observed spatial distribution of Jonah catch, the 
expanded survey area represents a more appropriate survey extent. 

 

 



• Stations inside and outside Buzzards Bay had similar catch rates of black sea 
bass in 2011, with the exception of the deep stratum stations 

• In 2012, catch rates were much higher inside Buzzards Bay than at stations 
outside the Bay, but overall catch increased everywhere relative to 2011. 



Black sea bass relative abundance 

• There was a declining trend in abundance from 2007 – 2011, with a large uptick in 2012.  
• There was little difference in estimated abundance between the original survey and the expanded 

survey.  
• While the interior of Buzzards Bay had the highest catch rates in 2012, catch increased in all portions 

of the survey area, suggesting the entire expanded survey area is appropriate for black sea bass. 
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