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Why study bowhead scars?

« Scarring leaves a long-term record of injuries,
useful for life history, photoID abundance
estimates.

* Provides means to estimate anthropogenic &
killer whale injury rates & develop baseline

« World-wide fishing gear entanglement is a

main source of anthro-mortality for all whales
@ >300,000/year

(Read, A. J., P. Drinker, and S. Northridge. 2006. Bycatch of marine mammals in
U.S. and global fisheries. Conservation Biology. 20:163-169.)
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* Lessons learned from NA Right whales likely apply to
bowheads

* Ice reduction leading to increased vessel traffic & comm.
fishing further north

* Bowheads doing well but proactive management and
legislation needs to start now

 Need baseline information on injury rates




OBJECTIVES (current analysis)

1) Calculate frequency of scars on

harvested bowheads (1990-2012) from:
a) Line entanglements

b) Large vessel strikes

c) Killer whale attacks

2) Compile information on all gear types
recovered from bowheads alive and dead



METHODS

e Collaborated with hunters to examine whales,
identify & document whale scars and gear

 Reviewed over 1,000 records and 100s of
photographs of landed whales (back to 1972)

« Tabulated ~521 records suitable for analysis
time period: 1990-2012

« Applied logistic regression to evaluate different
covariates (length, sex, year, year-group)

« Use AIC to rank competing models



Data primarily based on examinations of landed whales in cooperation with hunters
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RESULTS
LINE ENTANGLEMENT SCARS

* Body length and Gender (M>F) explained
most variation in data

¢« ~50% of landed whales > 17 m showed
entanglement scars

e Rare on small whales

* Most injuries to peduncle, flukes and axilla



Examples of entanglement
scars




Captain Ruben Aiken, 36 ft, male; 5 May 2017, (whale 17B6)




Bowhead length vs. probability of line entanglement scars

by sex
@
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WHALES WITH GEAR ATTACHED

* 15 reports of bowheads
entangled (1980-2015)
e 7 stranded dead
« 8 observed free-swimming
* At least three strandings had
confirmed commercial pot gear

(one confirmed crab gear)
* 2 harvested in 2017



Float 2 #11022
Float1 #11022
Yellow line (11.9 m / 39 ft)

ADF&G Commercial
| Fisheries— 2012 Permit

Multi-line junction ; - —_ 135 #242 131
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Commercial crab fishery gear
recovered from bowhead near Saint
Lawrence Island. July 2015. Deployed
2012 by Crabber “Saga”



Citta et al., 2013. Potential for bowhead whale entanglement
in cod and crab pot gear in the Bering Sea. MMSci.
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Inter-year matches were used to
estimate scar acquisition rates




ntanglement Scar Acquisition Rates for Bowhead Whales ™9
From Interyear Photo-ID Matches
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Background
Aerial photo surveys provide a broad range of information for analys ging from abundance estimates, to calving rates, to
injury assessment. Bowhead whales (Dalaena mysticefus) of the Bering-Chukchi-Beaufort Sea (BUBS) stock overwintering in the
Bering Sea overlap spatially with commercial crabffishing operations. George of al., (2017) found 12.2% of the landed whales
carry entanglement injuries, mainly on large older animals. An analysis of aerial photos (n = 693) from the 2011 spring survey

| near Utqiagvik, Alaska, indicated that 12.6% (n = 87) show evidence of entanglement scarring, closely matching the estimates
for harvested whales. The morlalily rate is unknown, bul 10 whales have been found dead or severely enlangled in pol gear
from1983 to 2015, Using interyear pholo-recaplures of the same ind uals, this study estimated the rate al which bowhead
whales acquire enlanglement scars.

Methods

We assessed inter-yvear matches (n=117) from a multi-year (1985, 1956, 2003, 2004, 2005, and 2011) mark-recapture study Te——
(Givens ¢f al., 2017) for adequate photo quality of the mmi\\l |1exlun\ Ie To determine an entanglement rate, we examined the At‘rl 1| nm;.c» of an llllt‘r “year m\ll\h phulo"r‘];‘lu_d ln l‘) without entanglement scarring
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BOWHEAD POPULATION SIZE

16,892
\

16,892 (15,704 to 18,928) whales 3.7% ROI

New Abundance Estimate




SHIP STRIKES

 Low occurrence for BCB bowhead
whales (good news)

 Established a robust baseline to
measure change




EXAMPLES OF SHIP INJURIES
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Summary

1. Hunters provided key information.

2.Entanglement scars more freq. on large older
whales; more freq. on males

3.Entanglement not interfering with BCB recovery,
but needs to be addressed.

4.Bering Sea Crab Association interested in
engaging on entanglement issues w AEWC

b.Ship strikes appear to be at low levels - keep it
that way

6. Long-term baseline for measuring change



FUTURE WORK & CONCERNS

Refine estimates of scar acquisition rates: what
do these data tell us?

Estimate entanglement rates using independent
aerial photo-ID data

Engage with commercial fishing industry re
awareness and potential solutions to
entanglement

Prepare and distribute educational materials on
identifying / reporting scar types
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