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Goals of talk

Updated status of humpback, blue and gray

whales as it relates to entanglement threat
Relevant aspects of population structure
Current trends and how that relates to risk

Focus on humpback whales but also relevant
Issues for blue and gray whales

Some of the new tools available to examine
whale behavior and interaction with human
activities.
Research and results from some specific
research efforts on entanglements



Activities related to entanglements

Long term photo-ID of humpback, blue and PCFG gray
whales

Abundance and trends

Dedicated surveys, other research and collaboration with whale
watch industry

Matching identification photographs of entangled whales

NOAA Scientific Review group, Pacific Offshore Take
Reduction Team

Disentanglement Level 4 responder

Sect 6 grant from NOAA to WDFW, ODFW, CDFW

Study on entanglement scaring rates in humpback whales
along the US West Coast

Working groups on impact/mitigation of ship strike and
ship noise off N and S California



Long-term studies by Cascadia Research

Humpback whale

Abundance
Long-term trends

Movements &
migrations

N Pacific wide
studies (SPLASH)

Blue whale

Abundance
Movements
Tagging work
Feeding behavior
Vocal behavior

Gray whale

Existence of
seasonal residents

Movements
Abundance
Site fidelity
Strandings



Cascadia Photo-ID catalogs and
encounters for E N Pacific

Start of Photo-ID
primary catalog Sightings/
Species effort (unique IDs) IDs

Humpback whales 1986 3,564 25,715

Gray whales 1998 1,732 26,265

Blue whales 1986 2,257 14,043



Resightings of identified whales

Based on results from SPLASH



SPLASH multi-strata estimates (Wade et al.)



E N Pacific humpback whaling and
SPLASH ID locations with regions
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New ESA status of humpback whales



Match rate to US West Coast

%
Region, Sub- Breeding
area Matches Collection
Mezxico,
Maimland 254 30%
Mexico, Baja

California 84 12%
Mezxico,

Revillagigedo 18 1.7%
S Mexico 42 60%

Central
America 69 90%




Proportion of humpback whales matching breeding areas



Humpback whale trends —
California and Oregon
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Likely implications of increased whale
abundance reaching carrying capacity

 |ncreased number of whales

* Expansion into peripheral habitats and
fully utilizing habitat / prey

 Increased time on feeding grounds
iIncluding more animals over-wintering on
feeding grounds and arriving earlier on
feeding grounds



Salish Sea ‘

Areas of Columbia‘

River

recent
expansion of
humpback
whale
occurrence




Increased sighting reports of

humpback whales in Salish Sea
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Sighting
reports of
humpback
whales to
Cascadia
and Orca

Network

through

2015






Humpback switch prey but blue whales
switch locations

1993-2
2004-2006

16

Flemming et al. 2015



Use of scarring in live animals to
examine trends in entanglements

» Has incidence of entanglement scarring
increased in last 10-15 years?

* |s higher incidence of entanglement
reports in Monterey Bay reflective of the
higher effort there or is incidence also hlgh
in other areas? |




Photo-identifications of entangled
whales along US West Coast 2006-16

Species Records

Humpback whale

Gray whale

Blue whale



Entangled humpback whales with
known sighting histories

CaselD Ol;)sz::at Year County # Central US West US West Min Loc Max Loc Min Dec Max Dec
Resight America Mexico  Coast Coast Code Code Lat Lat

20071016Mn  2007/10/16 2007 San Mateo 9 2007 2014 52 63 37.4846 41.9374
20071029Mn  2007/10/29 2007 San Francisco 3 2005 2007 33 53 34209 37.8041
20080510Mn  2008/05/10 2008 Monterey 3 2008 2009 51 51 36.6648
20110510Mn  2011/05/10 2011 Monterey 26 2011 2014 39 32.7376
20140828Mn  2014/08/28 2014 Monterey 18 2001 2004 1993 2014 33 34.17167
20150217Mn  2015/02/17 2015 Monterey 3 2012 2013 33 34.1188
20150625Mn  2015/06/25 2015 Monterey 23 2005 2014 33 34.0773
20150719Mn  2015/07/19 2015 Monterey 2001 2013 51 36.6833
20150810Mn 2015/08/10 2015 Monterey 2013 2013 51 36.75
20150925Mn 2015/09/25 2015 Los Angeles 2013 2014 53 38.1165
20151028Mn 2015/10/28 2015 Santa Barbara
20151108Mn 2015/11/08 2015 Monterey 36.79
20160824Mn_1  8/24/2016 2016 San Luis Obispo 2005 34.0773
20161009Mn 10/9/2016 2016 San Francisco 2003-06 37.4366
20161026Mn 10/26/2016 2016 Monterey 36.7639




Interaction
with gear:
why do
whales get
entangled



Track of two humpback whales off the Bay area
in 2016 from dart-attached TDR-10 tags




Recent research on whales around crab gear in
2016 and 2017

Research in Monterey Bay In
collaboration with Stanford Univ.
9-11 April 2017

Fewer whales nearshore’

More whales offshore

Lower density of crab gear

Two multi-sensor video tags deployed

> B0 N =

Tags deployed Iin
Monterey Bay and off
HMB in May 2016



Depth distribution of humpback
whales from longer term tag data



Santa Barbara Channel is
a key Biologically
Important Area for blue
whales



Humpback and blue whale trends - US West Coast
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Return of blue
whales to the B.C.
coast and Gulf of
Alaska included

whales from
California and likely
related to the PDO
shift to cold regime.
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Blue whale behavior le

and Group types

Prey patches found at
depth

Active lunge feeding from
tag

Krill patch

ise 125 Hz/Velocity

Mother with young calf on Costa Rica Dome in 2008.
Mother first identified as a calf off California in 1986.







Biologically
Important
Areas



Head of
whale

Mud plume

Feeding in shallow water off Camano Island

Variety of prey and
habitats

Acerial photograph of feeding whale
in Strait of Juan de Fuca

Feeding pits made by gray whales off
Whidbey Island, Puget Sound



Movement of gray whales

Frequent interchange within and
between years among coastal sites

Movements in 1998
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PCFG Gray Whale Abundance




Significant differences in mtDNA between feeding areas



Variety of tag types

Short term suction-cup archival

Medium duration dart-attached archival
Medium duration LIMPET satellite tags
Deep implant position-only implant tags

Mk10 GPS
tag

Bprobe acoustic

tag

WHOI Dtag

Limpet satellite
tag

OSU satellite
tag

Mk10 GPS tag



Initial tag types deployed

National Geographic Crittercam
— video, sound, depth, temperature

Acoustic tags

— digital sound, temperature, pitch
and roll angle, VHF, & satellite

WHOI dTag

— digital sound, temperature,
accelerometers and magnetometers

Multi-sensor video tags



Deploying tags on whales



Publications on underwater behavior of
blue, fin, and humpback whales

The Journal of Exp
Publishe:
doiz10.1

Kinematics of foraging dives and lunge-feeding in fin whales

Jeremy A. Goldbogen ohn Calambokidis®, Robert E. Shadwick', Erin M. Oleson?,
Mark A. McDonald* and John A. Hildebrand?
IDepartment of Zoology, University of British Columbia, 6270 Un v Boulevard, Vancouver, British Columbia,
V6T 174, Canada, ipps Instituti “Oceanogr ), [ of California, San Diego, La Jolla,
CA 92093-0205, USA, ° 501, USA and *Whale Acoustics, Bellvue,
CO 80512, L

*Author for correspondence (e-mail: jergold@zoology.ubc.ca)

Accepted 31 January 2006




2015-16
whale tag
deployments

.17
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Medium duration dart-attached tags &
new acoustic tag

Dart attached Acousonde with GPS and satellite SPOT6. Acoustic and GPS data for up
to 3 weeks. With high resolution accelerometry up to 4 days of multi-sensor data in
current configuration.

Szesciorka AR, Calambokidis J, Harvey JT. 2016. Testing tag attachments to increase the attachment duration of archival tags on baleen whales. Animal Biotelemetry 4(1):1-12.
doi: 10.1186/s40317-016-0110-y.



Blue whale ship strikes Sept-Oct 2007

/’

Min. 5 blue whales off S Calif. and Baja found dead AISENIESI Sllp TENIS 17 N3 QU C 105 AngE Es e

Long Beach goes through Santa Barbara Channel




Interactions between ships and
whales off California



Near miss of ship to a blue
tagged blue whale 13 Sept 2014

History of whale

*First identified in 1987 in Gulf of Farallones
25 sighting, 1987-90 off central CA, 1998-
2014 off San Diego-LA, extended stays off

LA-Long Beach

1 of 2 whales involved in overturning boat
off San Diego on 2 July 2014



Acousonde deployment — B0O20

 Deployed 23 May 2016 in near W
shipping lane off SF Bay

 >10 close ship approaches
documented acoustically

« 2 June tag detaches from whale N of
Bodega Bay and recovered same day
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Planned and continuing work with
humpback whales

Continued stock structure and abundance data from
photo-ID and genetics under Sect 6 grant

Deployments of suction cup tags on humpback and
other species in collaboration with Stanford and OSU

Pending proposal to use entanglement scaring to
ook at temporal and spatial trends in entanglements

Pending proposal for continued development of
medium duration archival tags and deployments

Expanded work on overall N Pacific humpback whale
status (IWC and post-listing monitoring)




Conclusions

Changes in humpback whale status and management
more accurately represent true status but present major
challenges. Importance of management that emphasizes

the feeding areas because:
Most time spent there
Most impacts occur on feeding grounds
Humpback whales most loyal to feeding areas

Humpback whale distribution influenced by

Wider distribution and longer periods on feeding areas as
population hits carrying capacity
Prey choice with krill near shelf edge and fish closer to shore

Whale interaction with gear likely partly a result of their
tendency to interact with kelp and other objects



