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ORCAS
IN PERIL

Why are Canadian orcas healthy and growing in numbers,
while Puget Sound orcas are fighting for survival?
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SOUND
AND THE

HUNT

How our noise
is hurting
orcas’ search
for salmon

HUNGER

The decline of salmon adds to the struggle of Puget Sound’s orcas

Story by LYNDA V. MAPES | Searde Times environment repovier
Photographs by STEVE RINGMAN | Searrfe Ttmes photographer
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K35 had sensed something.
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‘What the scientists see each yearon chissurvey  suffer.
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iggerand bigger, with a puff and a blow, the occa surfaces, supceme in
his kingdom of green.
Northern residenc cecas like chisane live pamarily in the cleaner,
quiecar waters of northern Vancouver [shind and Southeast Alaska, wheee
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THE ORCA CATCHER

there also are more fish co eat. They are the same animalas the southern resi- How a generation of killer whales was taken from Puget Sound Iy set pattervs of how, when and where
dencs chac frequent Puget Sound, eating the sume diet, and even sharing some ﬂllcylﬂfnt. &.y:dm}on‘u-ul-lmm
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yon along the west side of San Juan Island
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Beha\flbk 'smauer family groups — of
often separate from mothers
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share a number
discrete call types form an acoustic

- clan with its own unique vocal

~ tradition. Even within a clan,

. different groups can have their own_
unique way of making certain calls
and forming their own dialects.
These dialects are distinct enough
that no two are ttl: same.

-

B i ,! on, . <. 3 P
Sounds are so important to whales
that within days of birth calves
begin to vocalize. Around 2 months

. old, calves can send pulse calls
similar to the adults. They
selectively learn calls from their

mother as they mature. = 1
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The closer a ship is, the louder the noise is. The faster the boat goes, the louder the noise.
Ambient Haro Strait 0% reduced range Ambient Haro Strait 0% reduced range

Echolocation deecion  emm—— —g— Echolocalion-defection em———— —g—
range*: 1,300 feet range*: 1,300 feet

Container ship moving at 21 knots Boat** 328 feet away from the whale

'ECHOLOCATION MASKING

Human-aused noise limits the
horizontal detection ranges of killer Distance: 656 feet away Speed: Cruising at 24 knots
whales trying to echolocate chinook Detection range: 66 feet i3 95% reduced range Detection range: 66 feet s 95% reduced range

salmon. The shorter the detection

range, the less likely the whale will Distance: 1,450 feet away

Speed: Below 24 knots

locate and capture the salmon. Detection range: 197 feet  "a~— 85% reduced range Detection range: 164 feet -~ 88% reduced range

Sources: Marla Holt, National Oceanic and Atmospheric Administration, Northwest Fisheries Sclence Center,
Veirs, Scott, et. al, “Ship nolse extends to frequendcles used for echolocation by endangered killer whales,” Peer| *Echolocatlon click frequency of 50 kHz at the surface seeking a chinook 213 feet below. **29-foot aluminum monohull boat with twin 225-horsepower outboard motors.



ECHOLOCATION: USING SOUND TO HUNT The dive ends with

a well-deserved

K35 takes a breath Southern resident killer whales specialize in hunting salmon and use a range
. . breath at the surface. —(J
feet at the surface of clicks and buzzes to target, pursue and capture their prey. They also make
before he starts pulsed calls to communicate with one another. Here is a re-creation of an ‘
echolocating prey. actual dive by southern resident orca K35, made from a recording in 2014 Multiple pulse calls o
with a temporary acoustic tag on the whale. K35 was born in 2002 and made tell the other whales
this dive between Hein Bank and Salmon Bank off San Juan Island. of K35’s victory.

-100 —
. Using echolocation T c.has'e Clics With o
. a satisfying crunch
clicks, he looks for . -.
of the fish.
prey below.
-200 —
Finding a fish in a
300 rock crevice, K35 starts
e rapid buzzing to coax
the fish out of hiding.
Once the fish is
out of its crevice,
the chase begins.
-400 — @ Echolocation clicks
% allow K35 to follow
the fish deeper.
As he homes in on the prey And farther.
he switches to faster clicks @ s .
’ . Homing in on the fish,
buzzes and pulse calls. \/ K35 chgnges o
500 — clicks to faster buzzing.
®
|
0 minutes 1 min. 2 min. 3 min. 4 min. 5 min. 5 min.

27 sec.

Source: Marla Holt, National Oceanic and Atmospheric Administration, Northwest Fisheries Science Center EMILY M. ENG / THE SEATTLE TIMES
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CHINOOK ABUNDANCE FROM ALASKA THROUGH CALIFORNIA THE SOUTHERN RESIDENTS’ NOISY HOME
o The endangered southern resident | VA - """v,',' /
7 million - orcas that visit Puget Sound \ : Prince Rupert ALULES
confront the noisiest waters in &
39.4% fewer their critical habitat, including the N
6 west side of San Juan Island, the &
salmon than 1976 Fraser River Delta and the Strait of [ =
Juan de Fuca. Noise is caused by - Southern resident
vessel traffic, especially ¥ i | (7 killer whale
- . commercial shipping. . critical habitat
ALASKA Status of priority chinook runs 4536 21 Their habitat in all of the Salish
s 4 Sea has underwater noise levels
for southern resident orcas kT thattwould be uthemplince
Many of the chinook runs that orcas most rely on are threatened with noise-pollution limits that
with extinction, just like the orcas themselves. are recommended by the A
3 \ European Union. ,
Ketchikan CHINOOK RIVER RUNS ’ 2,750,699 ; Seattl]
2 s el L 12 goan 7 "~ CUMULATIVE NOISE EXPOSURE FROM VESSEL TRAFFIC IN 2008
BRITISHICOLUMBIA C  —
0 I 30 85 90 95 00 05 I 15 17 195 etibela® 225decibels
1 ) ) ) ) ) ) 1 ) ) ZF
Fraser I |
River ' :
1975 2009
- West Coast chinook % West Coast chinook
CANADA ! ; ) ) .
el 2 (average 4-year-old) (average 4-year-old) | :
#80 Burrardjinlet

U.S.

Strait of

L g\ ancouver

In 34 years, chinook on average

PACIFIC O P8 seattle

5,740 m

survive with a diet of only chinook.

WASHINGTON Fraser River
OCEAN L X \ % Snake River have shrunk by RobErts Bank - CANADA -
- & , __ 20% in weight and 7% in length*. ‘ U:3
f i \ :
5 Columbia River* ) Weight: 25 pounds Weight: 20 pounds & e \ *Bellingham
; Length: 37.9 inches Length: 35.1 inches 2» a & &
SACRAMENTO RIVER R e ‘; :
WINTER CHINOOK RUNS OREGON _‘
60,000 — L2
53,08.9 Coastal : s :
50,000 - bretin b The 75 southern residents would need at least 317,000 chinook per year to 5.8 {) -
survive with a diet of only chinook. A recovered population would need at ‘ - Elliott Bay has
40,000 * 2 ot ' the highest
leaSt 554, 000*. ' b » recorded noise
3'0 000 o 2 ' _r ' V. at 225 decibels
: N | ‘ Seattl
i Sacramento CU RRE NT VPdCI:ﬁC,OCCGn o g
20,000 — River** Y i S
; POPULATION '
10,000 — ) CALIFORN{A
0 | S\én Fran@ e e e e e e e S e e e e S A —
1970 ’80 ’90 2000 10 2017 < RECOVERED | 554.000
’ . - —_— o e
*Columbia chinook runs vary by season and region. Upper river spring runs are s A pO PU LAT' ON R S o o e i = e I S e ) | BU'SIEI' means r)0|5|er: More tankers, Conta”:‘er ShIDS an_d CI’UI'SQ ShIDS brlng more : 30.2%
endangered, with summer and fall runs good. Middle river summer and fall runs* N noise confronting endangered southern resident orcas in their core summer ' increase
are good. All lower river runs are threatened. . 0 100 foraging habitat in Haro Strait. ' in traffic
**g hinook b . Wi d d, spri - I
o Rt el Wik ans e ndangusd g i | ,  ru
Sources: NOAA, Fisheries and Oceans Canada, Esri, Natural Earth ~~  EMILY M. ENG / THE SEATTLE TIMES The 307 northern residents would need at least 1, 150, 000 chinook per year to B
— I ankers
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LAND USES : g % O LEVEES - @ FORESTED RUNOFF © URBAN RUNOFF »

Agriculture 1 C-\_/«L | ,—-» ~\ L\/\‘S ; /__v ~\

Industrial
Commercial
s Residential

= Open areas Elliott Bay

,. .“" L
S0
fo L2
N !
Vi, LAl ' )
N -
v
"

N 'j.ﬂu'»—“';léodplalﬁr-c
co N A

Natural bluffs feed beaches. Forage fish lay Setback levees create room for a river Levees with floodwalls require less In a forested landscape, vegetation and Rain runs off hard surfaces, carrying
their eggs on beaches while young salmon to move, managing floodwater while property to build but they offer fewer soil hold runoff, cleansing the water and untreated pollutants and creating surges
and birds use beaches and shallow waters retaining a natural shoreline. Larger restoration opportunities. moderating flows. of water into streams that damage
for feeding on insects and other prey. setbacks can allow public access, and Example: Briscoe-Desimone Levee Example: Bass and Beaver Lakes habitat. Green stormwater infrastructure,
Example: Fort Lawton Beach (Seattle) create space for a greenbelt to shade (Kent area) (Enumclaw area) including home rain gardens, can help
water and keep it cool for salmon. moderate stormwater.
g/_\ RME)RE D SHORELINE Example: Van Doren’s Landing Park Example: Downtown Seattle
(Kent)
[ T

The Green-Duwamish Watershed:
a vital home for people and fish

Orcas rely on salmon from the Green River, one of the most important chinook producers in Puget Sound.
The river valley also is home to about 100,000 jobs, as well as one of the largest warehouse and =

‘Renton

distribution districts in the nation and an annual payroll worth billions. Land use and restoration NN e
Vashon decisions made here will determine whether salmon in Seattle’s only river will recover, or continue to I T
Island N decline. Moreover, half the watershed is inaccessible to salmon because of the Howard Hanson Dam. L\ ( o .\\
' g
. | |
A\ iy \
A hardened shoreline lacks shrubs and & Cougar N ik
trees, deflects waves, narrows the beach \:’:,’ \1 EESE e S A \ o l"{.,‘{
and erodes it. Biodiversity, including \{L‘:’ SR = "r”‘[."‘
crucial habitat for forage fish, shorebirds q =, & \} 1 3
and baby salmon is lost. 1 Pacific tree frog \\,_ \\'\“ A ] 3‘ J [~
Example: North of Des Moines )\ : — \',\--\-\: RS . ,3‘ j }/ L
Beach Park X : R A R RY'
¥4 -.\_‘\.n . : ! \ } ,-/,.\ : r \ ..\
- n By Yl %3' 1 :1/' '{‘;M/—.‘ )-’z \ \_
< = > _—— 2 ! \ ) : 557 LSS L
Southernresident /-~ — °‘\-) fal B3 : ‘ 2 sy L’ 55
S 3 AN Black Dilamond e A\ G . !
—) \{_/"V/ VLD o e, 2 M, !
' WV Chinook salmon Federal Way , rfv 4 Tacoma Headworks. = I : i, ‘
o Y. il - Diversion Dam  \_.| 3 . .
— b\ U] AN .~, ot Psad Howard:
LS e : ¥ b wardA.
HEALTHY RIPARIAN @ UNHEALTHY RIPARIAN SE, = Howard AL L0 110 b corvon
. LEE ~ Hanson Dam , ~ \L.i. = -
NOFISH pASSAGE ! N
[ ; ,
| 4 Greepip:
! ";,. ..‘l : ; 2 n P/pe -
; Humphrey ~7
AR o . e LA '-: I ( ¥
p o P e I s
2 g ~ .Salmon
e - / e W Enumclaw R
s e —_—
B 7 Clrzshe |
A healthy stream is shaded by native An unhealthy stream has no shade, raising e Greenwater
plants, cooling the water. The shoreline  water temperatures that can kill salmon. It is T o
meanders through its floodplain as water channelized and cut off from its floodplain. .\Lj'f"‘?.' T S
levels change seasonally. Gravel provides There is no insect rain or leaf litter to provide -) s g.‘s;':'cie-:-;;' ,L'Z‘;* “ E .
material for salmon to dig their nests. a food source for a diversity of species. There g 47 '_;;'_‘,_"\" ¥ R TSR T f
Example: Doreen Johnson Conservation 15 no gravel for salmon to dig their nests. = > Roughskir;r_);a o (O, 1 Wt S, LI LS BN B
Area (Aubum area) Example: Desimone Oxbow (Tukwila) e Saurce: King County Department of Natural Resources and Porks EMILY M. ENG / THE SEATTLE TIMES
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