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Bill Keener, Jon Stern, Izzy Szczepaniak and Marc Webber, founders
DOLPHINS KEEP LIFELONG
of Golden Gate Cetacean Research, will talk about the unexpected discovery
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of harbor porpoises in San Francisco Bay after an absence of 65 years. They
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will also talk about bottlenose dolphins that traveled there from Monterey Bay
when they meet with the Monterey Bay Chapter of the American Cetacean
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Society on Thursday, September 26.
The researchers have been able to photo-identify and track individual
harbor porpoises, a scientific first for this hard-to-see species. They watch from shore and boat, and will
share photographs of the social and mating behavior of the harbor porpoises.
The speakers founded the nonprofit Golden Gate Cetacean Research in 2010 to focus scientific study on
the porpoises, dolphins and whales of San Francisco Bay.
Bill Keener is a former executive director of The Marine Mammal Center. Dr. Jon Stern is a biology
professor at San Francisco State University. Izzy Szczepaniak is a local expert on harbor porpoises who has
been studying them for 35 years. Marc Webber was formerly Director of Animal Care at the Marine
Mammal Center and currently works for the U.S. Fish & Wildlife Service in Alaska.
Next month: Thursday, Oct. 24, 7 p.m., in the Monterey Boat Works building at Hopkins Marine Station,
Dr. Terrie Williams, UC Santa Cruz professor of ecology and evolutionary biology, will discuss
physiological “tipping points” in marine mammals, from the effects of noise on cetaceans to dwindling ice
on polar bears and narwhals. (Please note this special meeting date, NOT the usual last Thursday of the
month, in order to avoid any conflicts with Halloween.)
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CALENDAR
Sept. 12-15: Monterey Bay Birding Festival.
Activities will include workshops and numerous
field trips around Monterey Bay. For more info
go to montereybaybirding.org
Sept 22: Monterey Bay Whale Watch Fundraiser
Cruise for the Cheetah Conservation Fund.
Special All-day Cruise with Dr. Laurie Marker.
Trip leader will be marine biologist Nancy Black.
The Sea Wolf will depart at 9 am from Monterey
Bay Whale Watch. Return time will be based on
cetacean sightings and the weather. Expect at
least 6 hour on Monterey Bay to optimize search
time and for maximum amount of time to spend
with the wildlife being observed. (Sept. can be a
great time to spot baleen whales and killer
whales). Price is $130 per person. For
reservations please call 831-375-4658
Sept. 22-28th:Sea Otter Awareness Week:
Immerse yourself in a week of sea otter biology,
ecology, and conservation. Fun and educational
events will be taking place around Monterey Bay
& beyond. For info please go to
www.seaotterweek.org
Oct. 12:Wildlife Conservation Expo. San
Francisco, CA. For info go to www.wildnet.org
Oct 30- Nov 2: Society Of Vertebrate
Paleontology Annual Meeting: Westin
Bonaventure Hotel and Suite Los Angeles, CA.
This meeting will include world experts on the
science of vertebrate paleontology and field trips
to some of the best paleontological fossil sites in
the world. (Sharktooth Hill, Ca. La Brea Tar Pits.
Ca). For more info please go to
www.vertpaleo.org
Dec 9-13: 20th Biennial Conference on the
Biology of Marine Mammals: Dunedin, New
Zealand,. Workshops will be held on Dec. 7-8,
prior to the conference. For a full list of
programs,workshops,and field trips go to
marinemammalscience.org
Jan 26th 2014, 8-10 am: ACS Monterey Bay
Gray Whale Fundraiser. Cost-$40. Boat-Princess
American Cetacean Society- Monterey Bay

Monterey. For reservations and more info please
call Jerry Loomis at 831-419-1051

BOOK
RECOMM ENDA TIONS
Sharks of the World: A Fully Illustrated Guide.
Written by David A. Ebert, Sarah Fowler, and
Leonard Campagno. Illustrated by Marc Dando
Penguins: Their World Their Ways. Written by
Tui De Roy, Mark Jones and Julie Curthwaite
American Tuna: The Rise and Fall of an
Improbable Food. Written by Andrew F. Smith
Ignoring Nature No More: The Case for
Compassionate Conservation. Written by Marc
Bekoff
The World in the Curl: An Unconventional
History of Surfing. Written by Peter Westwick
and Peter Neushal

CLOSE ENCOUNTERS OF THE WHALE
KIND
by Esta Lee Albright
The evening before this August arrived with
a wild ocean and rough waters, I was out in my
sailboat on the bay with two of my usual crew. We
sailed over toward the hotel on the beach and hung
a left to head west. Soon we began to feel the
ocean swell somewhat more than a couple of miles
from shore, then we saw spouts. Evidently we had
passed two humpbacks inside the bay, swimming in
circles, diving and surfacing fast: feeding!
We altered course and headed to one side of
their position. All boats need to follow whale watching guidelines, not just those on whale watch
cruises. Predicting where feeding humpbacks will
surface after a dive and maintaining exactly the
prescribed 100 yards away is not easy, but we were
determined to watch without interfering.
One whale breached. Later I wondered if it
was attempting a look at us. Surely they were aware
of our boat. Whales’ vision is said to be good above
and below water, and we know they have keen
hearing underwater. I assumed right away they
could hear the waves slapping on the boat’s hull and
probably the gurgle of water passing the heavy keel
underneath. Just how familiar were these whales
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with sailboat noise, as opposed to engine noise?
We couldn’t guess.
The whales sounded. We kept our course
and looked in all directions. Feeding whales change
location and direction of travel quite often. It was
only several minutes later that the loud
wwhhooossshhh of whale spouts sounded behind us.
Two large humpback backs and the tops of their
heads, with blowholes open, were at the surface
only about 30 feet away. These whales were maybe
45- 50 feet long; my sailboat is 26 feet long. My
crew had never seen humpbacks and their size
compared to familiar gray whales made quite an
impression – they screamed and I laughed. Thus
there perhaps were new watery noises, odd shapes,
and screeching vocalizations for the whales’
curiosity. Suddenly I pictured in my mind the times
I had sailed out of Moss Landing, where two adult
humpbacks had provided similar close encounters.
Then and now the two whales stayed motionless
side by side, as if pausing to collect data on this
strange thing in the water.
We maintained our course away at about 5
knots. They remained motionless for a minute or
two then turned to follow us. I had seen this
behavior before, too. Once on a small, slow whale
watch boat off Monterey we had the thrill of three
humpbacks diving and swimming around our
stationary boat for almost an hour. When they
finally moved away enough that we could avoid
them, we made our getaway. Within a short time
we could see them swimming after us, frolicking
with each other, rolling, turning, and easily keeping
up with our boat. It was awhile before we were near
another whale watch boat and could transfer them
to those delighted passengers.
In my sailboat this time we kept moving
and soon our two companions found more food,
made a sharp turn and resumed their diving and
feeding. We saw them two more times in the
distance. Later I learned the bay water had plentiful
anchovies and our opportunistic feeders were only
two of a total of five whales close inside the bay the
next day. Humpbacks and blue whales were feeding
several miles northwest of Point Pinos in July;
given a day of rough water and white caps present
even inside the bay, anchovies and whales were very
welcome.
Note: Esta Lee’s new book, About
Monterey Hu mpbacks, is for sale at Monterey Bay
Whale Watch on the wharf. Questions and mail
orders can be sent to Esta Lee through the web site
www.whalesail.co m.
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LIFE IN ANTARCTICA RELIES
SHRINKING SUPPLY OF KRILL

ON

These tiny crustaceans are a bellwether of
climate change.
By Kenneth Brower for National Geographic
Published August 17, 2013
On the Antarctic island of South Georgia, in
February, toward the middle of what passes for
summer at the bottom of the world, I hurried through
the ruined whaling station of Grytviken.
I had an appointment at the British Antarctic Survey
station on the opposite side of King Edward Cove. I
was to interview a marine ecologist working on krill. I
did not want to be late.
The keystone of the South Georgia
ecosystem, the secret to the miraculous abundance of
wildlife on this stark, cold, windswept island—the
foundation, indeed, for almost all vertebrate life in the
Antarctic—is krill.
South Georgia and the South Sandwich
Islands are administered from the Falkland Islands as
a British Overseas Territory, in which the little
outpost of Grytviken is the only inhabited spot. The
inhabitation is very marginal. In southern winter there
are just eight staff members of the British Antarctic
Survey, including a doctor, a government officer, and
a postal clerk. A handful of visiting scientists augment
this skeleton crew in southern summer.
Grytviken is gritty and grim. The name means
"Pot Bay," a reference to the cauldrons in which the
Norwegian whalers here rendered oil from blubber. It
is apt. The rusting vats, boilers, ramps, chimneys, and
ramshackle buildings of the long-abandoned whaling
station; the wrecks of the catcher boats stranded on
the waterfront; and the rows of giant whale-oil tanks
upslope are all the apparatus of a genocide, in the
literal, Latin sense of the word. The genus was
Balaenoptera, the baleen whale.
From the whale's upper jaw, in place of teeth,
hang long, fringed curtains of keratin—baleen—used
to seine krill. The largest member of the genus and the
biggest creature ever to live, the blue whale gets that
way from its ability to process eight tons of krill a
day.
The Antarctic, in its remoteness, girded by pack ice,
abloom in summer with phytoplankton and coursing
with torrents of krill, was the stronghold of the blue
whale. The invention of the steam-powered catcher
boat and the explosive harpoon ended all that. Today
in the Southern Ocean, where a century ago 200,000
blue whales fed on the krill swarms of austral
summer, only a few hundred are left.
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A Game of Chinese Boxes
penguins struggling a little bit this season, as well.
If William Blake thought he had seen "dark
Not enough krill. The gentoos don't seem to be giving
satanic mills" in England, then he should have taken a
the food to their chicks that they normally do."
stroll through Grytviken. After the darkness of the
From his workbench Collins retrieved a glass dish of
whaling station, and the black, snow-seamed rock of
krill. He had extracted this handful—eight or nine
the encircling mountains, and the somber sky, the
little shrimplike crustaceans—from the stomach of an
white interior of the British Antarctic Survey
icefish, which he had previously extracted from the
laboratory was dazzling.
stomach of a skate, and had counted, weighed, and
For a moment I lost my bearings. Bright
measured each one.
fluorescent light glinted from microscopes. Martin
In death the krill were bright red. They were
Collins turned away on a swivel stool from his
big Euphausia superba, the king of krill, probably the
laboratory workbench and stood to greet me. In his
most successful species on Earth by measure of sheer
immaculate white lab coat he was incandescent, an
biomass: roughly twice the weight of humanity,
angelic figure of medium height, pale-skinned, with
thronging in "swarms" as dense as 10,000 individuals
semi-curly hair of indeterminate
per cubic meter.
color. This might have been the
In Norwegian, kril
start of the Rapture, with Collins
means "small fry." The noun is
as my heavenly guide—until I
almost always a collective
chanced to glance down. Beneath
plural in that language, as it is
his white lab coat the ecologist
in English. And as it is in the
was wearing muddy trousers and
grammar of Nature herself,
gumboots streaked with penguin
where krill are collective like
guano.
no other organism. The name
He mimed an apology for
has an onomatopoeic rightness;
not shaking hands, holding up
"krill" seems to boil, seethe,
both of his own to show blue
swarm.
Photo (r): A krill shrimp traps tiny plants with
rubber gloves. Just now he had
Collins's game of
its thoracic legs off Antarctica.
been rooting around in fish
Chinese boxes—his opening of
Photograph by Flip Nicklin, National
stomachs. Pulling over a bucket
stomachs to investigate the
Geographic
of offal, he groped about inside
stomachs within—had ended
and extracted a half-digested mackerel icefish. "That's
with this dish of krill. No further dissection was
come out of a skate's stomach," he said. "A little
necessary, for krill are translucent, and the green
worse for wear," I suggested.
contents of the gastric mill and the hepatopancreas
Collins agreed and he dug again in the offal,
were visible through the exoskeleton. In the middle of
searching for a more intact specimen. His bucket of
krill mating season, the last meal—interrupted by a
guts was bloody, but not in the normal, crimson sense,
hungry icefish—for these krill had been
for icefish have no hemoglobin. Their plasma is full of
phytoplankton.
antifreeze but no red cells, so their blood runs clear.
The Thrill for Krill
"This one's probably slightly better," he said, holding
Euphausia superba breeds in Antarctic
up a less eroded fish. "There's a fishery for these
summer, January through March, in dense spawning
mackerel icefish. We've done a trawl survey for
aggregations near the ocean surface. On the
icefish all around South Georgia to estimate the
abdominal segment of the males, the first pair of
stocks. Icefish are krill feeders—80 percent of their
"swimming legs" (technically called pleopods or
diet is normally krill—so their stomachs can tell us
swimmerets) are modified into sex organs with
what's happening with krill. I've done something like
handlike appendages, the gonopods. For krill,
650 icefish in the last couple of weeks. It's been a
ejaculation is replaced by gesticulation. Working
slightly strange year for the krill around South
deftly with his gonopods, the male attaches a kind of
Georgia."
limpet mine—the spermatophore, or sperm package—
"Strange," I said. "In what way?"
to the female. The thrill for krill must be something
"You get odd years, and 2004 was one of
like the clandestine excitement a Navy frogman feels
those, when there's a little bit less krill. This year
in setting up a demolition.
seems to be fairly extreme. There's very little krill and
The female's eggs, between 5,000 and 10,000
scarcely any icefish at all. We're seeing the gentoo
per session, are fertilized by sperm from the
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spermatophore as they exit her genital opening. The
fertilized eggs sink slowly, sometimes as deep as two
miles, and during the descent they develop into
embryos. At depth, each egg hatches into a larva—the
nauplius—which begins to make its way back up.
The nauplius is a little cyclops, just a head
with three pairs of sculling appendages where ears
might go and a single compound eye. In a
"developmental ascent," the nauplii, transmogrifying
as they rise, spend three weeks or so reaching the top,
where they appear in vast numbers just under the
surface.
There is something almost Hindu in the
ontogeny of krill: Each little crustacean, in growing
up, shape-shifts through a progression of avatars.
After the nauplius comes the metanauplius, then the
three stages of the calyptopis, then the six stages of
the furcilia—a succession of incarnations in which the
thorax and abdomen separate and differentiate, the
legs multiply and develop. The single eye divides in
two (depth perception, suddenly!), and this new pair
of compound eyes, fixed at first, becomes moveable
and erupts from the carapace, rising on short stalks
above. At a little more than a half-inch in length, the
juvenile becomes a miniature of the adult. At two
inches in length and three years of age, it reaches
maturity.
In a species whose strategy is to overwhelm
with sheer numbers, it is surprising, perhaps, that each
individual Euphausia superba should be such a
careful, exquisite piece of work. Each one looks to
have been delicately carved from translucent, rosetinted crystal. Each one is cunningly organized on the
Swiss Army knife principle, with an ingenious set of
glassy tools folding out from its underside: the squad
of swimming and breeding legs on the abdomen
(pleopods and gonopods), the squad of feeding and
grooming legs on the thorax (the thoracopods), an
assortment of sensory and feeding appendages on the
head (antennae, antennules, stalked eyes, and
mandibles), and a tail-fan (telson) at the stern.
Survival Strategies
In a species so small and expendable—just
fodder for a whole ecosystem of sea mammals,
seabirds, cephalopods, and fish—it is remarkable that
the individuals should live as long as they do, from
five to ten years. To escape all the hungry mouths in
the sea and live out that full span, krill resort to a
bagful of survival tricks, detailed below.
Lobstering. As a rule, euphausiid krill proceed
headfirst, rowing forward with coordinated strokes of
their swimming legs, like little oars in Roman galleys,
but in emergencies the tail-fan of the telson provides a
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powerful reverse gear. In a fright response that shortcircuits the brain (such as it is) and is mediated
entirely by giant neurons in the tail, the krill snaps its
telson violently to send itself "lobstering" backward at
two feet per second, in a nearly instantaneous escape
reaction.
Luminescence. Euphausiid krill are sometimes called
"light shrimp" for their bioluminescence. From
photophores at the base of their legs and eye-stalks,
they emit pulses of yellow-green light. The krill do
not themselves manufacture the luciferin that fuels
this luminescence; they sequester it instead from the
phosphorescent dinoflagellates they eat. This pirated
luciferin migrates to the nearly heatless lamps of the
krill's photophores, each of which has a concave
reflector at the back, a lens in front to focus the beam,
and muscles to swivel the spotlight this way and that.
We know how krill illuminate themselves—it's just
the glow of a good meal—but we are uncertain as to
why. The lights may help in orienting the swarm in
darkness, or they may be used for signaling during
spawning aggregations, or both. For the most part the
photophores are on the underside. This has led some
scientists to hypothesize that the lights are counterillumination, a means of softening the silhouettes of
the krill against daylight or moonlight above. From
the vantage of predators below, according to this
hypothesis, the krill's suit of lights works like an
invisibility cloak.
Juvenescence. In hard winters when food is scarce,
krill shed their sex organs and regress to a kind of
juvenile form (the Peter Pan or Michael Jackson
strategy). Everything shrinks but the protuberant
compound eyes. We know this big-eyed hunger
syndrome from images of human famine, but in krill
the effect is even more pronounced. The ratio between
eye size and body length has proved a reliable
indicator of starvation in krill. The little crustaceans
can survive 200 days without food. When summer
arrives finally and the phytoplankton bloom, the krill
regrow their sex organs and take up adult life again.
Countermeasures. When pursued, krill will
sometimes spontaneously molt, leaving behind their
exuvia—their shed exoskeletons—as decoys. The
exuvium is a perfect facsimile of the little animal,
down even to the fine, comblike "teeth" on the feeding
legs, except that there is nothing inside. The ghost
krill drift and spin behind the real ones like "chaff,"
those aluminum strips jettisoned as radar
countermeasures by warplanes.
Filter-feeding. The prime adaptation of Euphausia
superba, the explanation for its extraordinary
biomassiveness, lies in its ability to feed directly on
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phytoplankton, particularly on the tiny single-celled
plants called diatoms. Krill economic policy is to cut
out the middleman and eat at the very bottom of the
food pyramid.
The krill's foremost rank of legs, the
thoracopods, are modified into feathery combs that it
clasps together prayerfully to form a "feeding basket,"
which it pushes ahead through the sea. At intervals it
unclasps the basket to comb the netted diatoms toward
its mouth with bristles on the inner edges of its
thoracopods.
Filter-feeding in this manner is more familiar to us on
a much larger scale: This is how manta rays, basking
sharks, whale sharks, and baleen whales feed. If the
archetype for the factory ship is the blue whale, then
the archetype for the blue whale is Euphausia
superba, its principal prey. Any given blue whale is
built by eating vast multitudes of these tiny crustacean
approximations of itself.
Trouble in the Nursery
When I had finished studying Collins's glass
dish of krill, I returned it to him. He peered at it for a
moment, tilting the dish at a steeper angle to the light,
as if some new question about these specimens had
just occurred to him. Then he dumped it
unceremoniously into the bucket of fish offal. All the
data he needed had been gleaned from this batch, and
the contents of the bucket would now feed the skuas.
Science, Collins told me, was not yet able to say
whether global warming had figured in this year's krill
shortage.
"According to oceanographers back at
Cambridge, about every fifth year you get a bad krill
year," he said. He explained that South Georgia lies
north of the zone of winter sea ice that serves krill as
nursery. Krill swarms are brought up to South Georgia
on a "conveyor belt" of cold current from the
Antarctic Peninsula, and every five years or so the belt
seems to go off track.
Early this year, the plume of krill appeared to
swing too far west, then curl around north of South
Georgia to join the eastward-flowing mainstream of
the Antarctic Circumpolar Current. Large specimens,
like the ones he had consigned to the bucket, are
characteristic of poor krill years, Collins said. Because
the younger krill normally borne up on the plume had
missed the island, the few krill showing up now in the
stomachs of icefish were bigger, older holdovers from
previous years.
"There is some evidence for a global-warming
effect," he added. "In 2004 a colleague of mine—
name is Angus Atkinson—published research based
on a long series of standardized net-hauls for krill. He
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did show that there's evidence of a decline in the
amount of krill in the last 40 years around here in the
Scotia Sea. I think the jury is still out a little bit on
that."
Having read this paper, published in Nature,
myself, I was puzzled by Collins's last comment. His
scientific caution was admirable, but it crossed my
mind that there might be some wishfulness there, and
some denial. As I understood it, the jury had, at very
least, filed back into the courtroom and was studiously
avoiding the eyes of the defendant.
Less Ice Means Fewer Krill
Atkinson and his three co-authors had
conducted the most comprehensive study yet of krill
abundance and distribution in the Southern Ocean,
gathering data from all the net samples they could find
over the previous 80 years, a total of 12,000 summer
net-hauls. This database showed that the southwest
Atlantic sector of the Southern Ocean—the narrow,
productive stretch between the Antarctic Peninsula
and South Africa—contained more than half the krill
in the Southern Ocean. It also indicated that krill
stocks in this crucial sector had declined by 80 percent
in the previous 30 years.
The study did not directly identify the cause
of the decline, but it provided a hint: Summer krill
densities in the southwest Atlantic correlate positively
with sea-ice extent the previous winter.
Antarctic sea ice typically expands fivefold in
the course of a year. At its winter maximum, it often
covers eight million square miles, nearly twice the
area of the Antarctic continent and eight percent of the
entire Southern Hemisphere. This vast substrate of
ice—or superstrate, actually, as it forms the frozen
ceiling of the ocean—is colonized by ice algae, which
green the brine channels in the ice and the undersides
of drifting floes.
Krill, with rows of rakelike bristles at the tips
of their thoracopods, scrape the algae from the ice and
pass it on to their mandibles. The vast extent of these
filmy krill pastures, their bioenergetic potential, and
their crucial role in sustaining the Antarctic ecosystem
through the winter months have only recently been
incorporated in scientific models. This adjustment
comes even as science has begun to quantify how
rapidly, in response to climate change, the sea ice is
diminishing at both poles, not only in extent but in
duration.
"Krill are dependent on the sea ice in winter,"
Collins said. "The juvenile krill in particular feed
under the sea ice, and some of the adult krill as well.
Declines in sea ice associated with warming means
less habitat for krill and, therefore, in the longer term,
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certainly less krill. I do think we're looking at that sort
of thing potentially, in the middle to long term. I think
Atkinson's work suggests that decline is already
beginning to happen."
Penguin distribution on the Antarctic
Peninsula is shifting with this new reality. The Adélie
penguin, a true Antarctic penguin, is sea-ice obligate,
which is to say that it requires sea ice to survive. The
chinstrap penguin, a more northerly species, is sea-ice
intolerant. As the western Antarctic Peninsula warms,
Adélie penguin populations there are declining
sharply and chinstrap populations are growing. (There
are similar perturbations among penguin species
farther south in Antarctica. The new "march of the
Penguins" is a kind of route step, disorderly and in
several directions.)
Juvenile krill, like Adélie penguins, are seaice obligate. The nursery ice for the South Georgian
krill plume is disappearing at the source.
Heart of the Antarctic
If krill is the staff of life for the baleen whales
of the Southern Ocean—if these great animals are just
so much recycled krill—then so it is for most
Antarctic creatures. The crabeater seal has leaflike,
multi-lobed teeth that intermesh to form a sieve for
krill (the "crabs" of its name), and it eats almost
nothing else. The Antarctic fur seal has cheek teeth
with a similar shape and function, and it feeds
primarily on krill.
The leopard seal, behind the great fangs of its
canine teeth, has molars that fit together as krill
sieves. (The sea leopard has a reputation for killing
penguins and lesser seals with those canines, but in
truth its great bulk—ten times that of the terrestrial
leopard—is owed mostly to the sieves of its molars
and the krill that make up a large part of its diet.)
Gentoo, Adélie, and emperor penguins are
obligate feeders on krill. The Procellariiformes, the
"tube-nose" birds that dominate the Antarctic
avifauna—the
albatrosses,
petrels,
prions,
shearwaters, and fulmars—feed directly on krill or on
things that eat krill.
The extirpation of baleen whales in the first
half of the last century opened up the krill resource to
these smaller krill-eaters. Penguins and petrels
prospered. The crabeater seal multiplied prodigiously
and now numbers from 15 to 30 million, the most
abundant seal in the world. The Antarctic fur seal has
made a sensational recovery: from putative extinction
a little more than a century ago to about four million
today, 90 percent of which breed on South Georgia. A
rebound on this scale seems miraculous,
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mathematically impossible, until one factors in the
infinitude of krill that fed the resurrection.
No natural system exists in a steady state.
Polar ecosystems, which are characterized by large
numbers of individuals and relatively few species, are
particularly unstable, prone to cycles of boom and
bust. In the past two centuries in the Antarctic, these
steep swings in fortune have been sharply amplified
by a new agency: us.
First the depredations of the Antarctic sealing
fleets, then the depredations of the whalers, then the
anti-depredation effects of the Antarctic Conservation
Act, then heavy fishing pressure, and now climate
change have intensified the booming and busting.
Homo sapiens came very late to Antarctica—an
American sealer named John Davis was the first
human to set foot on the continent in 1821—but since
then that foot has been on the scales, first nudging the
bust side of the balance, then the boom side.
If the Antarctic ecosystem is seen as a heart,
pumping its red streams of krill, then for the last
century it has been a heart in fibrillation.
Taking the Helm
Martin Collins pulled the blue rubber glove
off his left hand and held it for a moment in his right,
thinking of something. Then he took off the right
glove. He surfaced from his thoughts and gave me a
look.
"I'm changing jobs in a couple of weeks'
time," he said. "I'm taking over as senior executive for
South Georgia. I'll have overall responsibility for
fisheries and tourism and everything else in the
island."
In this new capacity, Collins would be
reporting to the governor of the Falklands, up a chain
of command ending with the Queen of England, but
here within the Antarctic Convergence the buck—or
the pound sterling—would stop with him.
"So this is going to be your domain!" I said.
"Yes." He laughed lightly, dismissively, but
clearly he was pleased.
South Georgia is now well into its Collins
administration. The senior executive and fisheries
director is enjoying himself, according to his emails,
but his responsibilities are legion and he finds himself
very busy.
Just three months into his new job, Collins
had to deal with an episode of counterfeiting.
Someone in the Northern Hemisphere was turning out
commemorative coins purporting to be licensed by the
Government of South Georgia and the South
Sandwich Islands (GSGSSI)—which is a long and
fancy way of saying that they were supposedly
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licensed by Collins himself. Heads on these dubious
coins showed an effigy of Queen Elizabeth II. Tails
showed either images of the Horse Guards of London,
the Tower of London, Westminster Abbey, or
Windsor Castle. "The Government of South Georgia
and the South Sandwich Islands wishes to state
categorically that these Bi-Metallic pieces should be
treated as fakes," Collins informed the world, from his
office way down under.
Some months later, Collins, in his secondary
role as fisheries director, issued an Administrative
Penalty Notice to a longline vessel fishing under
GSGSSI license in GSGSSI waters. The fishermen
had failed to report the killing of two albatrosses.
They had been caught discarding baited hooks, as
well—a hazard to albatrosses and other seabirds. For
the two dead albatrosses, Collins fined the mariners
£25,000. It was the sort of stiff punishment for
albatross abuse that you might find in a long narrative
poem by Coleridge.
The sheer sweep of Collins's responsibility is
daunting. He manages the whole northern rim of the
Scotia Sea, the 1,500-mile stretch from Shag Rocks
eastward to Bristol, the final and southernmost of the
South Sandwich Islands.
Rolling in from all sides is the Southern
Ocean, the wildest, windiest, most prolific seas on
Earth. The South Georgia Maritime Zone extends 200
nautical miles outward from the island in all directions
and is patrolled by Collins's navy, his jet boats Prion
and Pipit and his flagship Pharos, an old Scottish
lighthouse tender converted to Coast Guard cutter.
Kingdom of Krill
The main island, South Georgia, is one
hundred miles long, steeply mountainous and glaciercarved into an endless coastline of deep bays and
fiords. Four million Antarctic fur seals and 400,000
Southern elephant seals breed on the shores there.
Smaller delegations of Weddell and crabeater seals
haul out on the rocky South Georgian beaches, and
leopard seals loll offshore in the kelp.
Thirty million pairs of burrowing petrels nest
beneath the soil. More than 450,000 pairs of king
penguins stand at attention in the bays and coves,
shoulder to shoulder in endless black-and-white
formations.
In the breeding season, the main island hosts
nesting gentoo, macaroni, chinstrap, and rockhopper
penguins. Wandering, black-browed, gray-headed,
and light-mantled sooty albatrosses nest here, along
with Southern giant petrels, Northern giant petrels,
snowy sheathbills, and skuas.
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If natural history is treasure—and zoologists
always see it that way—Collins is now an Antarctic
Croesus.
Out there in the screaming sixties, winging
underwater, are all the penguin species that pass the
island without nesting here—the emperor, royal, and
Magellanic penguins. Winging above are all the
airborne flocks that do the same: Southern royal,
sooty, and Salvin's albatrosses; little, great, and sooty
shearwaters; Antarctic, Atlantic, Kerguelen, whiteheaded, great-winged, and soft-plumaged petrels.
The maritime zone is Collins's specialty,
home to the icefish, skates, squid, and Patagonian
toothfish he knows so well, but home also to six
species of baleen whale, all now designated "rare" or
"scarce," and five species of beaked whale, not to
mention sperm whales, killer whales, hourglass
dolphins, and spectacled porpoises.
It is, all of it, an ecosystem fabricated out of
krill.
These days I find myself thinking a good deal
about Martin Collins, down there in the furious fifties,
in the Antarctic Convergence. I have come to see him
as symbolic. He is master now of his favorite place in
the universe, a miraculously abundant island in cold
seas. He is in mild denial, perhaps, about his island's
prospects in the era of climate change. Or maybe he is
just serene in acceptance of the things he cannot
change. He is managing what is manageable within
his 200-mile limit-keeping his eye on the Patagonian
toothfish, chasing pirate fishing boats, addressing the
outrage of counterfeit coins—even as the planet
warms and the krill begin to fail ... which is to say he
is every one of us.

NORTH ATLANTIC KILLER WHALES MAY
BE BRANCHING INTO TWO SPECIES
VIRGINIA MORELL, AUGUST 16, 2013-Killer
whales (Orcinus orca) can be surprisingly finicky
eaters. In the North Pacific and Antarctic, some feed
only on fish; others, only on mammals—dietary
preferences that seem to have led to new species of
orcas. Some researchers think that a similar process is
occurring in the killer whale populations of the
Northeast Atlantic. But speciation there may be a long
time in coming. A new paper examining these orcas’
diets over the last 10,000 years reveals that most are
not as picky as their relatives; those eating herring
today may be feasting on baby seals tomorrow. The
study shows that the Northeast Atlantic whales may
only be at the beginning of the speciation process.
Evolutionary biologists have long argued
about whether it’s possible for a new species to arise
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in a population that isn’t separated by geographic
barriers, such as an ocean or a mountain range—a
process called sympatric speciation. “Killer whales
have been thought of by some as something like the
poster child” for the process, “because there are
multiple genetically distinct populations [which have
not yet been formally described as separate species]
with different prey preferences in the North Pacific
and Antarctic,” says Phillip Morin, a cetacean
biologist at the Southwest Fisheries Science Center in
San Diego, California, who was not involved in the
new study. Scientists have suggested that the orcas
separated into distinct species because of what they
chose to eat. In this scenario, fish-eaters would mate
only with other fish-eaters, and mammal-eaters only
with other mammal-eaters. Given enough time, the
two populations would become genetically distinct
and unable to reproduce.
Some killer whale observers have proposed
that the orcas in the Northeast Atlantic also likely
comprise two species, because some pods appear to be
fish specialists, while others prefer marine mammals.
They point out that the orcas’ hunting tactics for the
two types of prey differ dramatically and are learned
behaviors—cultural differences that may also help
drive populations apart.
“When hunting herring, the whales travel in
large groups and vocalize a lot,” says Andrew Foote,
an evolutionary biologist at the University of
Copenhagen, and lead author of the new study. “But
they travel in small groups, three to five animals, and
hunt in complete silence when going after seals,”
because of the seals’ acute hearing.
To find out if differences in diet and culture
have also led to two species of killer whales in the
Northeast Atlantic, Foote and his colleagues studied
the dietary choices and genetic relationships of orcas
from Greenland to Norway. They compared 20 tissue
samples taken from modern (1865 to 1995) whale
bones and teeth with 23 more ancient samples, dating
from 2800 to 6800 years ago, that were collected from
archaeological sites and dredging operations. The
scientists analyzed the samples’ isotopic ratios—a
telltale chemical signature of what the animals ate
during their lifetimes. They also extracted DNA from
the specimens, and from skin samples of living orcas
to reconstruct the whales’ genetic lineages. And they
examined the wear-patterns on the animals’ teeth;
killer whales that feed heavily on herring have badly
worn teeth.
The scientists’ analysis revealed a mixed
picture. Although two of the orca populations eat only
fish, there was no genetic evidence that they have
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diverged from those that dine on seals, the team
reports online this week in the Proceedings of the
Royal Society B.
“It might be that the whales are at the
beginning of what is a very slow process, since all the
ecological ingredients are there for a speciation
event,” Foote says. He points out that only 10,000
years ago these waters were under ice, and no orcas
were to be found, so it may not be a surprise that most
of the orcas haven’t differentiated as they have in the
North Pacific and Antarctic, where they’ve lived far
longer.
Some of the study populations that previously
were considered fish-only diners also feast on
mammals, the team’s research shows. For instance,
the scientists collected samples from a family pod of
six orcas that aboriginal hunters in East Greenland had
killed. “Each whale had a seal pup in its stomach,”
Foote says, “yet their teeth were worn like those of the
herring-hunting whales” seen off Iceland. In fact, the
researchers’ subsequent analysis showed that these
orcas belonged to the population of animals
previously considered strictly fish-eaters. Tilikum,
SeaWorld’s notorious orca that has killed three
people, including one of his trainers, was captured as
a youngster in these same waters, Foote notes; while
he is fed only fish at SeaWorld, in the wild, he may
have eaten marine mammals, too.
“Their data indicate that prey preferences are
less fixed in North Atlantic killer whales than in those
in the North Pacific and Antarctic,” Morin says. So, in
these waters “prey preferences alone don’t appear to
be sufficient to cause genetic divergence,” leading to
distinct species. The populations may need to be
physically separated, too. Still, that may be
happening, Foote says. “If the strict fish-eaters stick to
their diet, and the groups hunting fish and seals
become specialized on mammals, in time, they’ll have
fewer encounters with each other, and that could lead
to speciation.” And if that’s the case, then Foote and
his team have documented one of the rarest of
biological events: a population at the very beginning
of becoming two species.

DOLPHINS KEEP LIFELONG SOCIAL
MEMORIES, LONGEST IN A NON-HUMAN
SPECIES
Aug. 6, 2013 — Dolphins can recognize their
old tank mates' whistles after being separated for more
than 20 years -- the longest social memory ever
recorded for a non-human species.
The remarkable memory feat is another
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indication that dolphins have a level of cognitive
sophistication comparable to only a few other species,
including humans, chimpanzees and elephants.
Dolphins' talent for social recognition may be even
more long-lasting than facial recognition among
humans, since human faces change over time but the
signature whistle that identifies a dolphin remains
stable over many decades.
"This shows us an animal operating
cognitively at a level that's very consistent with
human social memory," said Jason Bruck, who
conducted the study and received his Ph.D. in June
2013 from the University of Chicago's program in
Comparative Human Development. His study is
published in the current issue of the Proceedings of
the Royal Society of London B.
To establish how well dolphins could
remember their former companions, Bruck collected
data from 53 different bottlenose dolphins at six
facilities, including Brookfield Zoo near Chicago and
Dolphin Quest in Bermuda. The six sites were part of
a breeding consortium that has rotated dolphins and
kept records on which ones lived together, going back
decades.
"This is the kind of study you can only do
with captive groups when you know how long the
animals have been apart," Bruck said. "To do a similar
study in the wild would be almost impossible."
"Signature whistles" offer means to test memory
In recent years, other studies have established
that each dolphin develops its own unique signature
whistle that appears to function as a name.
Researchers Vincent M. Janik and Stephanie
L. King at Scotland's University of St. Andrews
reported earlier this year that a wild bottlenose
dolphin can learn and repeat signatures belonging to
other individuals, and answer when another dolphin
mimics its unique call.
Bruck played recordings of signature whistles
to dolphins that had once lived with the animals that
made the calls. Determining whether the dolphins
recognized their old companions required a
methodical comparison of how they responded to
familiar calls versus calls belonging to dolphins they
had never met.
First, Bruck would play recording after
recording of signature whistles that the target dolphins
had never heard before. His initial studies showed that
these "dolphins get bored quickly listening to
signature whistles from dolphins they don't know."
Once they were habituated to the unfamiliar calls,
Bruck would play a recording of an animal that he
knew the target dolphin had lived with. The familiar
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calls often would perk up the dolphins and elicit an
immediate response.
"When they hear a dolphin they know, they
often quickly approach the speaker playing the
recording," Bruck said. "At times they will hover
around, whistle at it, try to get it to whistle back."
To check that the response was the result of
recognition, Bruck also would play a test recording of
an unfamiliar bottlenose that was the same age and
sex as the familiar animal. All the behavior was
scored according to how quickly and to what degree
the animals responded.
A clear pattern emerged in the data:
Compared with unfamiliar calls, dolphins responded
significantly more to whistles from animals they once
knew, even if they had not heard the calls in decades.
An audio reunion of old companions
In one notable example, Bruck played a
recording of a female dolphin named Allie, who
currently lives at the Brookfield Zoo, for Bailey, a
female now in Bermuda. The pair had last lived
together at Dolphin Connection in the Florida Keys
when Allie was 2 and Bailey was 4. But 20 years and
six months after their last contact, Bailey still
recognized the recording of Allie's signature whistle.
That kind of performance after decades apart was
typical, leading Bruck to conclude that dolphins
maintain lifelong memories of each others' whistles.
In the wild, bottlenose dolphins have an average life
expectancy of around 20 years, though longer-lived
individuals can survive up to 45 years or more.
In fact, Bruck's study appears to show the
longest pure memory of any kind in a non-human
species. Anecdotally, an elephant can remember a
mother after 20 years, but testing animals' long-term
memories outside of family relationships requires
more systematic study of multiple relationships.
Exactly why dolphins' social memories persist
so long remains unclear. Dolphins exhibit
sophisticated social connections that follow a "fissionfusion" model. In the open ocean, dolphins may break
apart from one group and "fuse" with other groups
many times over. Such relationships could have
required a growth in memory capacity. But it's also
possible that memory is just one facet of the advanced
mind that evolved in dolphins for other reasons.
"Why do they need this kind of memory? I'm not sure
they do," Bruck said. "The cognitive abilities of
dolphins are really well developed, and sometimes
things like this are carry-along traits. But to test
whether this kind of social memory capacity is
adaptive, we would need more demographic data from
multiple populations in the wild to see if they
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experience 20-year separations."
The emergence of advanced memory in
marine mammals as well as in humans shows that in
evolution, "there are lots of ways to get from point A
to point B," Bruck said. "It's nice to see this kind of
ability in a non-primate, as this is a great example of
convergent evolution."
Probing similarities to human names
Another big question such research raises is
how similar dolphins' signature calls are to human
words and names. So far no one has been able to test
what signature whistles signify in a dolphin's mind.
"We know they use these signatures like names, but
we don't know if the name stands for something in
their minds the way a person's name does for us,"
Bruck said. "We don't know yet if the name makes a
dolphin picture another dolphin in its head."
For his next round of research, Bruck said, "That's my
goal -- show whether the call evokes a
representational mental image of that individual."

SIGHTINGS compiled by Monterey Bay
Whale Watch. For complete listing and updates
see www.gowhales.com/sighting.htm
Date

#

Type of Animal(s)

9/4 p.m.
9/4 a.m.

7
Humpback Whales
15
Humpback Whales
15
Blue Whales
26
Risso's Dolphins
9/3 p.m.
3
Humpback Whales
4
Blue Whales
9/3 a.m.
25
Humpback Whales
10
Blue Whales
200
Risso's Dolphins
9/2 late p.m. 15
Humpback Whales
6
Blue Whales
9/2 p.m.
27
Humpback Whales
5
Blue Whales
30
Risso's Dolphins
9/2 a.m.
35
Humpback Whales
15
Blue Whales
25 Pacific White-sided Dolphins
350
Risso's Dolphins
9/1 late p.m. 26
Humpback Whales
9/1 p.m.
37
Humpback Whales
9/1 a.m.
42
Humpback Whales
50 Pacific White-sided Dolphins
300
Risso's Dolphins
8/31 p.m.
4
Humpback Whales
8/31 a.m.
2
Humpback Whales
100 Pacific White-sided Dolphins
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700
Risso's Dolphins
8/30 a.m.
5
Humpback Whales
100
Risso's Dolphins
5 Northern Right-whale Dolphins
8/29 a.m.
7
Humpback Whales
3
Bottlenose Dolphins
1 Big Mola Mola (Ocean Sunfish)
8/28 a.m.
11
Humpback Whales
20
Risso's Dolphins
8/27 a.m.
12
Humpback Whales
1Killer Whale (Lonesome George)
300
Risso's Dolphins
8/26 p.m.
7
Humpback Whales
(including a mom & calf)
8/26 a.m.
14
Humpback Whales
200
Risso's Dolphins
8/25 late p.m. 5
Humpback Whales
8/25 p.m.
6
Humpback Whales
200
Risso's Dolphins
8/25 a.m.
16
Humpback Whales
2
Blue Whales
500
Risso's Dolphins
5
Harbor Porpoise
8/24 p.m.
16
Humpback Whales
8/24 a.m.
15
Humpback Whales
6
Blue Whales
250
Risso's Dolphins
8/23 p.m.
1
Humpback Whale
2
Blue Whales
8/23 a.m.
21
Humpback Whales
5
Blue Whales
150
Risso's Dolphins
8/22 late p.m. 1
Humpback Whale
14
Blue Whales
8/22 p.m.
8
Blue Whales
8/22 a.m.
12
Humpback Whales
3
Blue Whales
25
Harbor Porpoise
1
Elephant Seal
1
Mola Mola (Ocean Sunfish)
8/21 p.m.
4
Humpback Whales
8/21 a.m.
5
Humpback Whales
10
Harbor Porpoise
8/20 p.m.
10
Humpback Whales
8/20 a.m.
11
Humpback Whales
50
Risso's Dolphins
8/19 p.m.
6
Humpback Whales
8/19 a.m.
9
Humpback Whales
8/18 late p.m. 3
Humpback Whales
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