Here's what we're |earning t the completion of her 1,500-mile journey, a

humpback whale waits patiently for the arrival

about these magmflcent of her calf in the warm, shallow water breeding
creatures and where grounds of the Caribbean. Of course, “wait”

is likely a misnomer, as her sense of time and

boaters can SpOt them space is a world apart from our own. The
annq their migration routes medium she moves through, the distances she travels, and

the annual rhythms to which her life is attuned are alien to
us. Yet, thanks to new technology, we're now able to see into




her inner and outer world, in a way never before possible, and
answer questions that have long mystified researchers.

Have whales always migrated?

It’s believed that whales began migrating 5 million years ago
when the climate changed and food sources became more dis-
persed. A 2019 study used barnacle fossils to decode ancient
whale migratory routes. The barnacles, which had hitched
rides on ancient grays and humpbacks, acted like Pleistocene

A humpback
whale offers an
eye-catching
breach. Scientists
are not sure of

the reason they

do this acrobatic
maneuver, though
it may be a form of
communication.

GPS trackers. By examining their chemical composition,
researchers showed that some humpback whale subpopula-
tions have been returning to the same breeding ground off the
coast of Panama for 270,000 years.

How do they do it?

There have been a few theories as to how whales navigate such
vast distances across the globe. One popular theory has been that
blue whales are simply following their food source. But a new




A gray whale and
her calf swim

off the California
coast.

study suggests that they might actually be
using a form of memory to navigate.
The study measured chlorophyll,
a green pigment present in plankton,
which is then eaten by krill, the primary
food source of blue whales. Chlorophyll
concentrations were compared with the
movements of 60 satellite-tagged blue
whales in the Eastern North Pacific.
Scientists were surprised to see that the
whales were not following their prey in
real time. Instead their movements were
correlated with 10-year historical averages
of chlorophyll, leading scientists to infer
that blue whales might be using a form of
memory to guide their movements.

Why do they do it?
More than a hundred years ago, whalers
noticed that many whales migrate to the
tropics to bear their calves, but scien-
tists still don't agree on the reason for
this. Nutrient-dense, cold water supports
an abundance of feeding opportunities,
whereas, in warm-water calving grounds,
whales must fast as food is scarce. So why
bother migrating at all?

Scientists have proposed a few theo-

Wiretapping whales

ou'd think a 40-ton animal would be a fairly easy
thing to keep tabs on, but the whales' long ranges
and remote habitats make them particularly challeng-
ing to study. Here are some of the new technologies that
are helping us listen in on their lives.
»> SATELLITE TAGGING Today's high-tech tags are
attached to whales via a suction cup and can relay high-
definition video and audio.
>> INFRARED CAMERAS are used to monitor and count
gray whales as they swim past Monterey Bay. The cameras
capture the thermal signature of the whales as they spout
and can even differentiate one whale from another.
»> SAIL DRONES are wind- and solar-powered unmanned
surface vehicles (USVs). In recent years, Whale Alert began
publishing reports submitted by autonomous Slocum gliders
(named for Joshua Slocum, the first man to sail singlehand-
edly around the world). The gliders provide continuous real-
time reporting for humpback, sei, fin, and North Atlantic
right whales.
»> AERIAL DRONES In Hawaii, NOAA specialists, and local
volunteers use drones with powerful cameras to locate and
assess entangled whales before sending out a trained team

to free them.

ries. Some say whales migrate south
because warm waters are important for
conception. Others say it’s to ease the
shedding of barnacles or molting of skin.
Another possibility is the need to protect
calves from the attacks of cool-water-
dwelling killer whales.

Challenges to migration

Migratory routes have become increas-
ingly perilous with the ever-looming
threat of vessel strikes, entanglement,
underwater noise pollution, habitat deg-
radation, and change in climate.

On the West Coast, migratory routes
and highly productive feeding grounds
are routinely transited by container
ships bound for and departing from
busy ports like Los Angeles, San Diego,
San Francisco, and Seattle, resulting in
numerous ship strikes which cause stress,
injury, and death to whales. A 2017 study,

You can directly contribute to better
understanding of whale movement and
migration by reporting sightings using the
Whale Alert app.
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published in the journal Plos One, found
that blue whale mortality was 7.8 times
the U.S.-recommended human-caused
mortality limit, suggesting that vessel
strikes may be seriously limiting popula-
tion growth and recovery.
On the East Coast, the threat of
entanglement is especially dire for the
North Atlantic right whale, which has
been listed as critically endangered by the
International Union for Conservation of
Nature. With a population of just over
400, North Atlantic right whales are one
of the rarest marine mammals on earth.
Studies have found that 85% have been
entangled in fishing gear at least once,
60% more than once. Not only is entan-
glement life-threatening, it causes inju-
ries and stress, which biologists believe
reduces calving rates.

“There are very few natural mortali-
ties anymore,” says David Wiley, Ph.D.,
research coordinator for Stellwagen Bank
National Marine Sanctuary. “Almost all
mortalities are human-caused these days.
They’re not living to old age anymore.”

In 2016, a 5,000-square-mile area off

the New England coast, the Northeast
Canyons and Seamounts National
Monument, was closed to fishing by
the Obama administration, creating the
Atlantic Ocean’s only fully protected
marine sanctuary. The purpose was to
enable recovery from overfishing and aid
in the protection of whales and marine
life. Heavy fishing gear used on oftshore
lobster and crab boats in this area injure
and kill endangered right whales and
other whale species. On June 5, 2020,
President Trump reopened commercial
fishing in the sanctuary.

Changing climate has compounded
these issues. 2015-2016 saw a record
number of entanglements on the West
Coast when an unprecedented marine
heat wave compressed humpback feed-
ing into a narrow band of water near
the coast. When Dungeness crab-
bing opened, commercial fishing boats
focused on the same small area, leading
to a record of 53 whale entanglements in
2015 and 55 in 2016.

Could an app save the whales?

Strikes and entanglement can be
reduced by better understanding where
whales are at any given time. Wiley has



Right: Photographer Don McLeish captures
a pair of humpbacks interacting with his
Zodiac near Maui, Hawaii, using a drone.
Opposite top: The mouth of a feeding
humpback. Opposite center: Fins up signals
that a whale is going for a deep dive.
Opposite bottom: A North Atlantic right
whale skim feeds.

worked closely on an app that does just
that. Whale Alert (whalealert.org) is a
free app that allows biologists, whale-
watching vessels, U.S. Coast Guard,
commercial ships, recreational boaters,
and the general public to share real-
time whale sightings in the United
States and Canada.

The app shows a map that displays
reported sightings and conservation
areas. Using GPS positioning, it alerts
mariners when theyre entering whale
“safety zones” and displays the appro-
priate “do’s and don'ts,” including speed
limits, for that area.

Recreational boaters can even play
a role in establishing new dynamic
management areas (DMAs). “Say a
recreational boater comes across five or
six right whales and reports it over Whale
Alert,” says Wiley. “That report goes right
to the National Oceanic and Atmospheric
Administration (NOAA), and they can

make a dynamic management area around

that area within hours.” The DMA is

displayed on the Whale Alert app with
voluntary speed restrictions.

The app also allows boaters to report
whales in distress and connects them
with trained first responders who can
help. (See “Become a citizen scientist” on
page 55 to learn how you can use Whale
Alert.) Even with 40,000 downloads,
the app’s effectiveness is contingent on
the number of reports submitted to the
platform.

WE NEED EYES ON THE WATER ... THOUSANDS OF
CITIZEN SCIENTISTS IN THEIR BOATS ... REPORTING
WHAT THEY'RE SEEING IS VERY POWERFUL.

David Wiley, Stellwagen Bank National Marine Sanctuary

How to be ‘whale aware’ on the water

“We need eyes on the water,” Wiley
says. “With climate change, the historic
distribution patterns are changing. We
need to know where the whales are, and
there’s no better way of finding out than
by enlisting the help of boaters. To have
thousands of citizen scientists in their
boats looking and reporting what they’re
seeing is very powerful.”

Hope on the horizon

New technology, policy, and citizen sci-
ence can have a dramatic reduction of
the number of whale strikes. For exam-
ple, Wiley’s research led to a reloca-
tion of shipping lanes in the Stellwagen
Bank National Marine Sanctuary. As a
result, the estimated risk of ships striking
whales while using shipping lanes in the
sanctuary has been reduced by 81%.

hould you
be worried
about hitting

a whale in your
recreational boat?
Wiley said that
recreational vessel
strikes do happen.
In fact, large plea-
sure boats were
the likely cause

of recent “serious
injury/mortality
events" involving
two of the total
10 North Atlantic
right whale calves
born in 2020.
But he's also con-
cerned about the
risk to human life.
“The people

inside a recreation-
al vessel can get
severely injured if
they hit a whale.

If you're going

fast and you hit a
whale, you're going
to come flying out
of that boat. The
whales are so big,
they're not really

easy to scare. They
have this personal
space around them
that isn't very big.
They don't start to
take evasive action
unless something
is pretty close.

By the time they
react, the boat has
already closed the

space.” of a whale. When
To reduce in doubt, stay back
the chance of a 100 yards.
collision »>> SLOW DOWN
»> KEEP YOUR AND KEEP A
DISTANCE. Whale LOOK OUT.

watching rules
vary by area, but in
most places you're
not allowed go
within 100 yards

Reduce speed to
10 knots or less
in areas where
whales are likely
to be.

DON MCLEISH
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“It used to be that strike deaths were
the number-one [cause of mortality
in North Atlantic right whale popula-
tions],” says Wiley. “Now, because of all
the action that NOAA has taken, ship
strike deaths are way down, and entan-
glements are the main problem.”

Homeward bound

Wiley recently worked on a project that
used video tags to observe humpback
nursing behavior underwater in the Gulf
of Maine. The videos offer an extraor-
dinary peek into the intimate world
between mother and calf. In a video shot
from the calf’s perspective, a humpback
whale slows her movement through the
water, aligning herself alongside her calf.
Her fluke strokes decrease and she glides
in stillness as the calf nurses. Mother
and calf are momentarily connected, sus-
pended in space and time, until the calf
DID pulls away and a puff of white milk
YOU clouds the water.

NOW This moment caught on film repre-
sents a mere drop in the oceans of data

NOAA/SBNMS, NOAA FISHERIES PERMIT #775-1875

;I;ail fI:}(et§ ¢ that Wiley and his team have collect-
p:;lte e”:ss inc ed, but it’s emblematic of technology’s
that allow potential to protect cetaceans beyond
researchers recording facts and figures. Technology
to track and is opening a portal into their blue world.
identify indi- A world that, on closer inspection, feels
vidual whales. .1
profoundly familiar.

Become a citizen scientist

»> LEARN MORE ABOUT A WHALE YOU SPOTTED.
Submit a photo to HappyWhale.com. The site uses an image
processing algorithm to match your photo with scientific col-

ELLIOTT HAZEN,/NOAA, NOAA FISHERIES PERMIT 14245

e ——— —— n lections. Learn the whale's name, read its bio, track its migra-
F————— — __?_—c tion, and give it a “follow"” to see where it goes next.
"—___- C— »> DO YOU SPEAK WHALE? Humpbacks sing songs that
— change over time, but we don't fully understand why they

sing or what their songs mean. Google Al and NOAA's Pacific
Island Fisheries Science Center have collaborated to train
artificial intelligence to analyze underwater recordings and
have developed a tool that they've made available to the
public. Pattern Radio: Whale Songs (g.co/PatternRadio) allows
you to visualize audio and use Al to explore over 8,000 hours
of NOAA recordings.

»> REPORT SIGHTINGS. Download the Whale Alert app
(whalealert.org) and play a direct role in the conservation of
whales by reporting whale sightings. The collected data is
used by biologists to better understand whale movement and
migration patterns.




