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Three approaches

* Frequency and severity of entanglements by
year

 Injured whale monitoring

e Impacts on health, reproduction, and survival
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Injured whale monitoring: a near real-
time assessment

* As of December 2016, there are 63 whales with severe
Injuries acquired between March 2004 to December 2016
(majority from 2010 to present) that are being monitored

* 84% entanglement, 14% vessel strike
e 43% in declining health

* 43% could not be assessed because they either
disappeared or images too poor but could be in declining

health
Entanglement Vessel Strike | Other | Total
Gear Present No Gear Present

Decline in Condition 10 14 2 1 27
Inconclusive 11 11 5 0 27
No Decline in Condition 0 4 1 0 6
Extended Monitor 1 2 1 0 4
Total 22 31 9 1 63

Impact of anthropogenic injury on health by injury type for North Atlantic right whales on the active injury
monitoring list.



Assessing impacts of entanglement

e Use Hierarchical Bayesian modeling to compare
health of right whales impacted by
entanglement to un-impacted whales

e Evaluate potential effect of entanglement on
reproductive capacity and survival

« Use different categories of entanglement
severity to compare the degree of lethal and
sublethal health impacts
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E——————————.
Methods

e Determine monthly health score and anomaly
for each individual over their lifetime

e Categorize 1,195 entanglement events
documented from 1980-2011 into 6
entanglement impact categories
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Methods

e Determine timeframe within which
entanglement occurred and duration if gear
was attached
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Methods

« Carried out 4 independent analyses



ANALYSIS 1 - Mean health anomaly of
Impacted vs. unimpacted

e Create “entanglement health windows”
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ANALYSIS 1 - Mean health impacted vs.
unimpacted

 Compare average monthly anomalies

= 6 entanglement categories vs. unimpacted (never
experienced an entanglement)

= reproductive females vs. all other demographic
groups



ANALYSIS 1 - Mean health impacted Vs.
unimpacted
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ANALYSIS 1 - Mean health anomaly of

Impacted vs. unimpacted
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ANALYSIS 2 - Impact on calving
threshold



HEALTH IN CALVING VS. NON-CALVING FEMALES
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ANALYSIS 2 - Impact on calving
threshold

e For reproductive females, assess the % of months
within the entanglement windows that fell below
health score of 67 for 6 entanglement levels

 Compare to unimpacted reproductive females



ANALYSIS 2 - Percentage of Months during Entanglement
Windows with Estimated Health < 67
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Analysis 3
Impact on calving frequency

 Female considered *““available” to give birth 3 years after last calf
and until and including next calf

» If female experienced an entanglement she was placed in that
entanglement severity category for 3 years and then shifted to
recovered status (assumption is if there is no negative impact, she
would still calve at 3 years)



Analysis 3
Impact on calving frequency

Example of Female X: green = years available to calve
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ANALYSIS 4 - Survival of impacted
whales by gender

 Create Kaplan-Meyer survival curves by 3 injury
categories

» Evaluate survival after first sighting with scars
or last sighting with attached gear for an
Individuals last entanglement event

e« Compare males and females
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summary

e Frequency of high risk gear configurations and moderate to
severe Injuries from entanglement are increasing

e Health of right whales is impacted by entanglement
depending on severity

e Reproductive female health is more negatively impacted
than other demographic groups

e The sublethal impacts on reproductive females is reducing
their ability to get pregnant

e Survival after a severe entanglement drops dramatically for
both females and males




Future work

e Continue efforts to monitor injuries and
health in near real-time to identify
emerging Issues

* Maintain catalog, scar coding, and visual
health assessment programs to monitor
changes as management actions are put In
place

e Coordinate with NMFS to review all severe
Injury cases and consider revisions to the
serious Injury criteria with these new
findings In hand
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