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Resident Killer Whale - Biology

Resident Bigg's (Transient) Offshore
* Mostly salmon diet * Mostly mammal diet * Mostly sharks
* Some other fish species & * Some seabirds & squid « Some other fish species
squid « Nofish + No mammals

* No mammals
e S pop’n: Endangered
e N pop’'n: Threatened

* Threatened ¢ Threatened
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lllustrations: Uko Gorter
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Herring

Resident Killer Whale diet — from prey fragments

N= 1119 kills, 1975-2016
dominated by salmonids, especially Chinook salmon

Chinook salmon

Chum salmon

Other salmonids

sardine

Ford et al, 2010 CSAS Res Doc 2009/10%

Canada

Chinook 8-16 kg

Resident Killer Whale diet - why Chinook?

> .

v

Chum 5.5 kg
 Largest of the salmonids
Coho 3.0 kg B‘— 4 - _
« Highest fat content
Pink 2.0 kg ,_*h * Found in coastal waters year-round
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Southern Resident Killer Whale
— Distribution

Southern Resident Killer Whale range
extends from Monterey Bay, California to
Chatham Strait, SE Alaska.

Overlapping range with NRKW, but vocally,
ly and genetically distinct.

Resident Killer Whales — population
Harvest/removals and persecution

1835 - "...has the character of
being exceedingly voracious and
warlike. It devours an immense
number of fishes of all sizes...when
pressed by hunger, it is said to
throw itself on every thing it meets
with...".

1973 U.S. Navy diving manual
warning that killer whales "...will
attack human beings at every
opportunity”.

Awatea Island, New Zealand; University of Otago archives
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Biggest-Ever. Whale Sale - - ¥
Attracts; Host of Buyers :

Live-capture Fishery

1964 - first capture of a young male Killer
Whale off Saturna Island (accidental).

1964-1977 — approximately 250 animals
were captured in Strait of Georgia and
adjacent US waters; 50 were retained to
supply aquariums in North America and
Europe; at least 12 died during the
capture events.

St Wh_gle

Hceere

Beginning of scientific studies: 1972 onwards

« Dr. Michael Bigg — pioneer of modern studies of killer whales
» Tasked with managing live-capture fishery
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Abundance
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Abundance trends in Southern & Northern Residents
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Sources: NRKW — Towers, Ellis and Ford 2015 DFO Tech Rep 3139; DFO unpubl.
SRKW - Center for Whale Research, Friday Harbor, WA

Threat of Reduced Prey Availability

Resident mortality indices vs Chinook salmon abundance
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Source: Ford, Ellis & Olesiuk. 2005, CSAS Res Doc 2005/042
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Threat of Reduced Prey Availability

Resident mortality rates vs Chinook salmon abundance
Coast-wide Chinook, 1979-2004, mortality lagged one year
(Fy 33 =76.7, 1 =0.777, P<0.001)
3.50 71

3.00 1

2.50 1

Mortality Index

1.00 1.25 1.50
Chinook Abundance

Sources; Ford, Ellis & Olesiuk, 2005, CSAS Res Doc 2005/042
Ford et al. Biol. Letters 2010

Resident Killer Whale populations in NE Pacific

N Gulf of AK
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Abundance trends in N Gulf of Alaska residents
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Why are Southerns not increasing like Northerns?
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SRKW - Center for Whale Research, Friday Harbor, WA
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Population demographics — Residents

Table 3.2 Southern Resident and Northern Resident population demographics in 1979 versus
most recent levels.
SRKW 1979 (%) SRKW 2016 (%) NRKW 1979 (%) NRKW 2010 (%)

Juveniles (< 10) 37 3 33 38
Adult males (10+) 18 29 31 22
[Adult females (10-42) 27 33 32 34 |
ost-reproductive temales (42+) 19 7 4 7

NMEFS SRKW 5 year review Dec2016

Canada

Species at Risk — Recovery Strategy

Recovery Strategy for the Northern Pri ma rv Th reatS tO RECOVG rV
and Southern Resident Killer Whales
(Orcinus orca) in Canada

Prey Availability

Physical and Acoustic Disturbance

Contaminants

Canadi

23/02/2018
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2011/12 NOAA/DFO Bilateral Workshops
RECOMMENDATIONS

THE EFFECTS OF SALMON FISHERIES ON
SOUTHERN RESIDENT KILLER WHALES

* Increased effort — winter prey samples

FINAL REPORT OF THE * Fecal/scale sampling
INDEPENDENT SCIENCE PANEL

« Blubber and stomach samples

« Contaminant fingerprinting

« Energetic needs/foraging behaviour

* Prey switching
Impacts of other predators
Competing risks of death framework

Photogrammetry
for ongoing

Photo credit: NOAA

Canada

Photogrammetry

Photo: NOAA Fisheries, Vancouver Aquarium
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Photogrammetry: Body Condition Assessment

Ocean WiSe/NOAA/SR3

Canada

Fecal Hormones — Pregnancy Failure
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Killer Whale Health Workshop
March 6 and 7, 2017

There are multiple lines of evidence that

REVIEW OF RECENT RESEARCH ON SOUTHERN indicate the presence of poor body condition

RESIDENT KILLER WHALES TO DETECT

EVIDENCE OF POOR BODY CONDITION IN THE in SRKW.
POPULATION
FINAL REPORT OF THE INDEPENDENT SCIENCE PANEL This review found that poor bOdy condition is
associated with loss of fetuses, calves and
v adults.

The causes of this are complex, and analysis is
further compounded by stochastic events

R DL U AR DA T T
et Maseans Ciniin

However, food availability, contaminant
burden and noise and vessel stress wa

Disturbance - Resident Killer Whale foraging

Mty e SRKW echolocation and communication

Nasal plug
Blowhole |

Fatty melon frequencies overlap with vessel frequencies

~* Masking of received sound in SRKW
environment = decreased foraging success

Outgeing sounds

Main nasal cavity Upper jaw

Nasal sac

Echolocation

11
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Disturbance - Commercial Shipping Traffic

Monitoring locations - January 2018 and onwards:

Om
-100.m

-150m —

-200m —

-250m —

-300m —

-350m /—

Disturbance — Echolocation Studies

Development of Unmanned Aerial

Vehicle (UAV) acoustic recorders to ,
assess echolocation use/foraging effort —S gy
and test with DTag deployment l

0.75m

l’ Beam a‘,p‘..is

.
Hydrophones

23/02/2018
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Disturbance — Digital Acoustic Tags

Depth (m)

tl
L
S

200—

A

Vocalizations obtained
during DTag
deployments assist in
defining various foraging
behaviours

Characterization of
foraging vocalizations
will assist in PAM of

00:34:05.0 00:37:44.0

Time since tag activation (hr:min:sec)

T
RSl Wright et al, 2017. Movement Ecol.

il

Canadi

Houghton et al;"2015. PLoS ONE.. Image: NOAA

Disturbance — Small Vessel Impact Study

DTag (digital acoustic recording tag)

Suction cup attachment — average tag
deployment period - 3.6 hr

Georeferenced whale, and each
vessel within a kilometer

Size, speed, and orientation of the
boat was recorded

Photo: C. Emmons

23/02/2018
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Disturbance — Future Studies

areas

Temp Diff

University of Victoria ContributionAgreement — SAIEIEIEESEULLY
= e - of vessel and whale

presence in

important habitat

3tPOP (ng/g lipid)

200

160

Contaminants - Mobilization of POPs

B Female, 40+
140 scat samples

54 whales & Female, parous
2010-2013 % Adult male

@ Juvenile

Chinook abundance
Lundin et al, 2016. Environ Sci Tech.

@ Female, nulliparous

Canad2
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Contaminants - Maternal transfer of
Persistent Organic Pollutants (POPs)

100,000

@yPCBs

| mypDTs
| OSPBDES
| ByCHLDs

80,000

70,000

ng/g lipid

J39 J3s
sex-age (y) M-3 M-4

offspring mother offspring mother

Krahn et al, 2009. Mar Poll Bull.

Prey Availability Workshop Nov 15-17, 2018

“Availability” means being able to be used or obtained —
combination of accessibility and abundance.

“Accessibility” — means the ability to obtain prey

23/02/2018
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Prey Availability - Stock ID of prey items
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Q] Donees s oceans prcnescroceans - Southern Resident Killer Whale (SRKW)
Canada Canada
Impact Assessment Research Areas

BRITISH
COLUMBIA

WASHINGTON

LEGEND

SRKW feraging areas
PFMA Subareas '

Acoustic Recorder Deployments
= OPPAMAR-3-2018

Critical Habitat
SRKW - legal (CAN)
SRKW - legal (USA)
SRKW - proposed (CAN)

! Subareas as described in the Pacific

Prey Availability - SRKW Foraging Areas

Areas identified
using decades of
sightings data,
research
observations,
acoustic
monitoring data
satellite tag da

] eff] Eizheries and Oceans - Piches et Octans Sot
Canada Canada Ir-

=5
R ww

Resource Overlap Approach — SRKW and Fisheries

WASHINGTON
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SRKW - Potential Fishing-Related Impacts
Chinook Catches (2012-2017):
Average Percentage of Landed Catch b Evaluate the effeCtS Of
Creel Sub Area nov[pec] Total | recreational fishing (acoustic
18A . .
T 1s+] and physical disturbance,
= 55| removals) in areas with high
19 ] recreational fishing pressure
198 0.2%| 0.1%;| 1.5%] . N .
19¢ 0.3%| 0.3%) 504 Vs low recreational fishing
= o =1 pressure (e.g., Area 20)
204 1.6%| 4.8%|12.0%] 3.0%) 21
208 X 3% 0.2%] | o
0.1%] 13%] 1.2%] 0.9%] . —
Ny, 200 1.1%] 0.5%| 0.8%| 2.7%| 7.1%|10.8% 6.0%| 0.5%
20 L 2.8%)
Area 18 0.2%| 0.5%| 0.6%| L0%| 0.2%] 2.4%
Total Lam[aaR[2a%] 60[12.4%]19.0% 12.1% 100%] <
l'\'\.-., \’—"
| . T
W\ ed
-~ e
4
"WASHINGTON
U.S A

SRKW CPUE - High vs low fishing effort

D Rockfish Conservation Areas

[__-I SRKW Foraging Areas
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Fine Scale Prey Field Assessment

* Prey field assessment using wide band
echo sonar (UBC — Drs. Andrew Trites
and Brian Hunt) to evaluate prey field
components and habitat suitability;
ground truth using seine/net tow
sampling.

quality - seasonally and between
KW foraging areas

X

Important SRKW Foraging Areas
Research Effort — 2018 season
o B

Sonar/prey field - UBC
Acoustic - MEQ

Focal follows/CPUE
Fecal and prey sampling

23/02/2018
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