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The big picture: tracking bowheads from satellites
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When and where bowhead whales passed by shore i o Tl

in spring and fall has been known for thousands of A
years by Ifiupiat whalers, but where they spent the .
winter was not well known by hunters or scientists.
A cooperative project that began in 2006, and
continues today, works with Native whalers to put
satellite tags on bowhead whales to track their 70°N
movements wherever they go. These tags have told
us: 1) where bowhead whales winter in the Bering
Sea, 2) that some whales do not pass Barrow in the

Annual range of the Western
Arctic stock of bowhead whales as
determined by satellite tagging studies
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Tagiumun aasiisuli iglauragsivlutik qalivlugu
Russit Nunaat isigsaaqsagamik Ualigmun Tagiumun
ukiuyaqtuahutin.
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Bowheads live a really long time Bowhead food in the Beaufort Sea: Alaska grown The bowhead census shows a growing population One-ton baby bowheads gain a ton per month Summer picnic: copepods eat algae, bowheads eat copepods
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Ilitchugitauranarut agvigit
inuukpaguutillaani,

Indirect evidence that bowhead
whales live a long time comes,
in part, from stone weapons
(right) that were found in the
blubber of whales recently
harvested by Eskimo hunters.
Native whaling crews generally
stopped using stone weapons
by the 1880s. This suggests
that whales live at least 120
years, and perhaps much
longer. . E imaqanuqlu sivisulhaaqtuamik.

uriqsuutigivlugi, uyagaait
satkupitch (taimanaqtat)
pakitauruat ugsrupinfiiil Agvigit
pangmapak agvaktaagirapinfiifi
Ifiupiat. Ifupiat agvigsiuqtuat
agiunavalligai uyagait satkut
taimaani 1880 qaniani.

Suaguuq agvigit iluusuumarut

Scientists can also estimate F 9 i Qimilguuqtit

the age of bowhead whales by ukiugtutillaalasipagai

measuring chemical changes agvigitch uuktuqhugi Ivsaviurat

within the eye lens. These qasaluata allagugnipa iluani

changes occur at known rates tukuata irim. Tamatkua

and can be used to roughly alannugnini nalunaitchut suli

age long-lived mammals like ukiuktutilaagutauyuminaqtut

humans and whales. The oldest ifiuukpaguuruanun nigrutinun

whale aged using this method Ifupnilu Agvignilu.

was over 200 years old. Utuqauniksraq Agviq
ukiututillaataat qulikipianin
utuqqaulhaatuq.
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Bowhead calves are typically born in May. At birth, a calf weighs about one Agvalaat aniragsisuurut Suvlugvigugman. Agvalaaq, qulit tallimakipiatun
ton and is about 13 feet long. Calves nurse for the next 6 to 9 months. By
the time a calf is one year old, it will weigh 10-12 tons and will have grown

to 25-30 feet long.

Qagasanuakun ilsaat sagvatigun nalunainagaa qanuq Igligat sagvaguutilaani
inugugvianifi Ualim Tagiupanii pauna kivalim Tagiupanun. Nunauraliam
saumiani nalunaigaa qanugq igligat ivaruat Umiaqqavigmi ualiani Alaskam
tikillaanat Utqiagvinmun nalautugu agvignun nigauyuminasivlutik Sikkuvikmilu
September and October. The map on the right shows that krill spawning Nippivikmilu. Nunauraliaq taligpigmi nalunaigaa igligatli ifiuguqtuat Ruusim Some whales are not seen because they pass by in the fog, in very heavy
in April near Russia are not likely to arrive at Barrow by September and sififiaani sagvaqtauyuminaitchut Utqiagvigmun Sikkuvigmilu Nippivigmilu. ice, or far from shore. Hydrophones in the water listen for whale calls to
October. help count these unseen whales. These counts show that the bowhead
population is healthy, increasing, and can support a subsistence harvest.

Computer studies of ocean currents show how krill might be carried from
their spawning grounds in the Bering Sea to the Beaufort Sea. The map

on the left shows that some of the krill spawning in April near Alaska
could arrive at Barrow in time for bowhead whales to feed on them during

Agvigit upingigpagaktut taina niginiuraahutin igligauranik qavani
ualiapani Kivalim tagiupani. Taavani, Amundsen Ikarraani suli

Bowhead whales spend much of the summer feeding on
copepods in the southeastern Beaufort Sea. Here, near
Amundsen Gulf and where the Mackenzie River flows into

the Beaufort Sea, vast expanses of algae (tiny, microscopic
plants) feed great swarms of copepods. These great swarms of
copepods, in turn, feed thousands of bowhead whales.

uqumaitchuq Agvalaat miluguurut itchaksrani nagga qulipgugutailani

tatqini. Atausimik ukiuqtutillaani , qulit tallimakipiat,tallimakipipat
Agyvigit Ualigmi (Bering) Qulligmi (Chukchi) suli kivaligmi (Beaufort atqini. Atausimik ukiuqtutillaanigman, qulit tallimakipiat,tallimakipipatun

Sea) kistchuugai upingaksrami iglaumata uifiitigun Utqiagvium saliani.

Bowhead whales from the Bering, Chukchi and Beaufort Sea population
are counted in the spring as they swim in open leads near Barrow, Alaska.

taavani (Kuukpaum) magqivia kivaligmun tagiumun, nauriagurat
naugpaguurut(qifiinapqauraqtuat) niggivigik-paguugai igligaurat.
Tamatkua iflugiaksigpahutin igligaurat, ilinigliasii, niginppuqtutin
agvignun.

uqumailivluni suli nauvlunisuli Ifiuifinaq tallimatun — Ifuifinaq qulitun

The calf photographed in May 2011 weighs a little more than one ton and taktillaanihuni.

is about 14 feet long.

Tlani Agvigit qifiignalaitchut atakii atautchuurut taktukkun, sagragruakun,
nagga unasinaahutin. Naalakniuitit immakun tusaasuugaa Agvigum Agvalaaq qifiigaaq Suvlugvigugman 2011mi uqumainnguraqtuq qulit

nippa kisitauvluniasii qifiignailanun. Tamatkua kisitat nalunaigaa Agvigit tallimakipiatun suli akimiagutailamik taktillaagahuni.

The same calf photographed in September 2011 now weighs about five

. Tamna kaniksiugun nalunaigaa siaminnini nauriagurat ualianani
tons and is about 21 feet long.

Kivalim tagiunani Inukkuksaiviguman 2011mi. Qavigsaat qaungich

The plot shows the distribution of algae in the southeastern
Beaufort Sea in July 2011. Red colors indicate high A copepod
concentrations of algae; blue colors indicate low
concentrations of algae.

ABOVE Stone weapons recently found in the blubber of bowhead whales. inugiaktillaanat naamaktuq, nauruq, suli ikayuutaullaruq ifiuuniagnigmun.

Agvalaaq qifiigatqilgiiman Sikkuvigmi 2011mi uqumailinigsuq tallimat qulit
g Almvierlvinb ez tallimakipiamik suli Ifiuififiaq atausinik takitigilighuni. o . . -
nalunaigai naupaktuat nauriagurat; Sunpauraataat qaungich nalunaigai

naupianitviat nauriagurat.
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How much food does a bowhead eat?

What are bowhead whales saying?

Why Barrow is a bowhead feeding hotspot

“Tags” help us observe whale feeding behavior

A krill, and krill filling
the stomach of a whale
harvested near Barrow.

43 44 45 46 47 48

Temperature (°F)

I

A copepod, and copepods
filling the stomach of a
whale harvested near the
Alaska/Canada border.
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Short-term tagging is a common way to study whale feeding

behavior. A tag is attached to a whale for periods of a few

hours while scientists follow the whale’s movements and

sample the ocean many times along the whale’s path to

measure temperature, salinity, and the amount of food

available to the whale. Once detached from the whale, the

tag can be recovered and dive information recorded by the

tag can be analyzed. The plot above shows an example of

a bowhead whale tagged northeast of Barrow that is searching for food
in the cool water near the sea floor (the black line indicates the whale’s
depth and the color background indicates the temperature of the water).

Pituugaurat piigsigiatuat ilisaunnaurut Agvigit niginiagniannun.
Pituusiktugu Agviq g rani siqifiguram ki agniani

i uuktuga lugu
gtugu uunnaaktill

amuman Agvi
nakkaumitillaana kanigsiug
uuktuusiaguruq

niginiuraaqtuam ni i Im samma qaniani nat (

manaqtaam nalunaigaa Agvigium nakaaganina aasii qaunigit tunuani nalunaigaili

tagium uunaqtillaani).

Currents carry krill @ through Barrow Canyon @ into the Beaufort Sea ©
beneath the relatively warm Alaskan Coastal Water @. When winds blow
from the east ©, they move the Alaskan Coastal Water farther away from
the coast. At the same time, upwelling currents @ near the bottom carry

the krill into shallower shelf waters. Once krill are in shallow shelf waters,
shelf currents @ carry the krill to the west toward Barrow.

Sagvaitch aulautisuugai Igligat @ through Barrow Canyon @ Nuvuum kivaliani
tagiumun @ Ataanunlu uunnaaktuam tagiunanun Alaskam sififiaani @. Anugit
Nigigpagmata @, tunusuugai Alaskam nunaata sififiaanin tagiumun taununa
unasiksivlugi. Aasiifi, qunmuktuam sagvaum @ sammanamiii tinninmivlugi
Igligat paupa ikatuam tagiupanun. Tavranna Igligat tagium ikangnipanugmata,
sagvait @ igligutisuugai Igligat uanmun Utqiagvium tunaanun.

When winds become very weak or stop blowing, upwelling currents stop

and the warm Alaskan Coastal Water @ moves closer to the shore. In this
situation, the Alaskan Coastal Water extends down to the sea floor @ and
acts as a barrier to the movement of krill ©. Krill that were carried westward
by shelf currents when winds were from the east are prevented from escaping
into deeper water by the Alaskan Coastal Water, so they collect in large
numbers near Point Barrow @. Bowhead whales feed upon these dense
patches of krill during late summer and during their annual westward fall-
feeding migration ©.

Anugit qasulaagmata
Anugit suamaigmata nagga anugtiniagman, qunmuktuat sagvait
nutqaguurut aasii uunnaaktuaq Alaskam tagiuna @ qallitqiguuruq
nunamun. Tainnailiman, Alaskam sififiaani tagiupa tasitchuuruq tasamuna
tagium natqanun @ sapiqutauvluniasii iglauvinanun Igligat ©. Igligatli
sagvaktauruat uanmun ikatuam sagvaakun taimani anugi nigigpagman
sapirausuurut annaksaguminaitugi tasamuna itiruananun Alaskam tagiunaniii,
tavraasii atautchimun katitpaasivlutin kiluani Utqiagvium @. Agvigitch
niginiagvigisuugai taina katitpaktuat Igligat ukiagsraaman suli uanmun
ukiagniuraagman iglauraqsigamin niginiagvigiqpaguugai ©.

Euphausiids or krill are close relatives of shrimp and look similar. They

are born in the Bering Sea in spring and are brought to Alaska’s northern
coast by ocean currents, arriving at Barrow in the fall as juveniles and
adults, in time for migrating bowheads to eat them. Juvenile and adult krill
are a little less than an inch long. Many whales harvested near Barrow are
found with krill in their stomachs. Few krill survive the trip in the currents
from Barrow to Kaktovik, so whales in eastern Alaska and in Canada are
rarely found with krill in their stomachs.

Igligat tainiqaqtuat krill-nik ilagiiksut suli gififlaqaqtut naulagnatun.
Inuguguurulli Ualim ta ani uping; an aasii paunarna am qulaanun
tipyittagigai sagvait, tikithutin Utqiag : igmata suli
qatqitmata, nalautugi i gligat mikiuraqtut
uuktuutimi atausim tita um killuani Igliganik
imaqaguurut a

Kaktovinmun, tavraz

paqifinaitchuq aqiaguninfii.

Copepods are the most abundant animals in the sea. Bowhead whales
feed on large copepods the size of a grain of rice. Copepods spend the
summer feeding and building up fat, and are a high-energy, high-calorie
food. Bowhead whales eat copepods along Alaska’s north coast and in
the whales’ summering grounds in the Canadian Arctic. Whales harvested
at both Barrow and Kaktovik may have copepods in their stomachs.

Bowheads have a massive appetite. During summer and fall they eat
almost all the time to build up their fat reserves for winter and spring. A
30 foot bowhead whale can hold about 26 gallons of food in its stomach.
This is more than five 5-gallon buckets.

Krill'is a very high calorie food and contains lots of fat. Twenty-six gallons
of bowhead food has as much energy as 4,550 Hershey’s Kisses! And
bowheads eat this little snack about 5 times per day. That is over 22,000
Hershey’s Kisses per day!

Eating like this, bowheads can add as much as 20 inches of blubber,
almost half of their total body weight. The fat keeps the whales warm
inside and makes it possible for them to live in the cold Arctic waters.
However, bowheads have much more fat than they would need just to stay
warm. The extra fat may serve as built-in energy for years when bowheads
cannot find enough food.

Agvigit niggiksupialaktut. Upingaksrami ukiamilu ataramik niginiaguurut
ugsruqtusisaghutin ukiumun upingaksramunaglaan. Ifuififiaq qulitun
agliman agviqifiviiifiaq itchaksrat imgusiaruit immilagai aqiauata.Itchaksrat
imgusiarugnin imaqalhaatuq.

Igligat quiifiaksautigiksut suli uqsruagiksinasuurut. Ifiuififlaq itchaksrat
imgusiaruitguug agvigit niqini sayaagiksut 4,550 Hersim nugnuraanatun! Suli
agvigit tamuaqatchiagimatun nigisuugai tallimani uvlumi. Nigimatun 22,000
Hersim nuguraanatun uvlutuagman!

Nigigamik taina, agvigit quififlaksagaktut ugsrutusivlitiy Ifiuififiaq suva,
avvanatun timaata uqumainiiipata. Uqsruata uunnaaktitchuugaa ilua

suli Iiuullasipayaaguugai Qiiyanaqtuani tagiuni. Aglaan, agvigitch
ugsruqalhaaqtut anniqsuutauruamik uunnautigisifanitchuamik. Ugsruata ilana
quifinaksautausinapitchuq atuguuvlugu agvigum ilaani sua niqailiugumi.
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Bowhead whales make a variety of sounds to communicate
with each other, navigate in icy Arctic waters, and find food.
Scientists use hydrophones (underwater microphones, right)
to record these sounds. A spectrogram is a picture of the
sound showing time (in seconds), frequency (in kilohertz),
and loudness (brighter colors). The spectrogram above shows
bowhead communication calls.

Push the button to hear

Agvigit ifiugiaktuanik imiksiutiqaqtut avanmun uqautigamik,
igligviksraqtik sivuniumarrun sikutigun, suli nigisragsiugamin.
Qimilguugqtit atuguugai (imakkun imiksiugutit , saumiani )
pituksaqtugi nippini. Siititiliaq qifiigaaligaa nippi uuktutugu
kayumina (titatigun), qatitunina (quaqsaagutikun), suli nipatunina
(qumalhaat qaungit). Siititiliaq pigna naluniagaa Agvigum
imiksiutaa uqautigamik.

h hal ; A hydrophone is suspended
bowhead whale sounds! from a buoy.
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