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Outline

North Atlantic right whale background
Generation 1 copepod model (Calanus)
Weekly habitat modeling in CCB & GSC

Generation 2 copepod model (Calanus &
Pseudocalanus)

Weekly habitat modeling in CCB & MB




Historic distribution of North
Atlantic right whale fisheries




Current distribution of NA right whales
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Ship traffic: 1999-2002
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Ward-Geiger et al. 2003,
Coastal Management



Intense survey effort to reduce mortality




Regional scale data is useful
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Regional-scale mean copepod concentration
indicates relative abundance of
North Atlantic right whales
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Modeled Calanus predicts right
whale arrival date

r’=0.76, p < 0.01

@& 2005

Whale arrival date

Modeled Calanus abundance

Pershing et al. 2009 MEPS
Also, Pendleton et al. 2009 MEPS



Can ENMs aid short term right whale
conservation efforts?

Issue warnings to vessel operators and
members of the fishing community

ldentify areas likely to host aggregations of
right whales in the next week

Direct survey effort
Find new habitat



Standard (time invariant) ENM

Species occurrences
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Hypotheses

 HI1:Preyis an important predictor of the
distribution of right whales

* H2: Right whale environmental preferences
are dynamic



Cross validation

Model 1 Model 2 Model 3 Model 4 Model 5




Experimental Design
————H1 —————

With Calanus Without Calanus




Test year = 2005

with
1 = high Calanus
suitability
.
without
0 = low Calanus
suitability

March 22 — March 29




Test year = 2005 .. April 15 — April 22

with

{ = high Calanus
suitability

without

0 = high Calanus

suitability




Test year = 2005

May 1 - May 8

with 2 DN : -
1 = high Calanus W -t v
suitability :
without
0 = high Calanus

suitability




Interpreting ROC

Receiver Operator Characteristic Gurve
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Predictive capacity measured by ROC
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Significance of modeled Calanus
Winter & Spring
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Significance of modeled Calanus
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Model response to Inter-
annual environmental variability

Spring withQUT Calanus

Winter+Sping withOUT Calanus

TRP variance

Spring with Calanus

Aligelea |enuue-iajuj

Winter+Spring with Calanus
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Influence of predictor variables

Model 1D Al A2 Bl

1 {2
lest Year WintersSpring  Winter+5pring Winter Winter Springe Spring
) Calaiila o/ Calawiis S Calanits, wo/ Calanis AW/ Calanbs wo /S Calanis
2002 Calanus 35.3 na 108 [ 45.1
Bathymetry [ 32! | 42.6 [ 20.7 | 232 343

Chlorophyll a | 19.6 . 337 | 26.9 | 338 12.]

Sea Surtace Temperature 12.6 23.7 41.7 43.0 _ 5.4
Caianus ra 7.6 B 44.4
Bathymetn 8.0 Ho4 21.1 . 35.6

6.6

2004 Ciaia ) na
48,4

21y




Copepod models embedded in
high resolution circulation model

FVCOM




Prediction into 2009

2003

2004

2005

2009 2006

2007
2008




Conclusions

Weekly estimates of habitat suitability can be made
with reasonable accuracy

Modeled Calanus provides significant improvement
Transition between critical habitats observable
Temporal rather than spatial management in CCB
Continued Zpltn and right whale surveys are critical

Assimilating whale survey could be the next step
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