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Ghosts on the
High Seas

Text: Emma Lehmkuhl

The Galapagos Islands are known for
their unique plant and animal spe-
cies. Many are only found on this tiny
archipelago in the Pacific. Sebastian
Cruz and Kamran Safi from the Max
Planck Institute of Animal Behavior in
Radolfzell are investigating one of
these extraordinary species: a
seagull that hunts at night like an owl,
has light-sensitive eyes like a cat,
and soars in circles like an eagle.
With their findings, the two research-
ers hope to help protect the rare
swallow-tailed gulls more effectively
in the future.
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Swallow-tailed gulls live
like albatrosses on the
open ocean, only coming
ashore to breed. Thanks to
their particularly light-sen-
sitive eyes, they are able to
hunt squid and fish at night.
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The Galapagos Islands lie
in the Pacific Ocean,
around 1000 kilometers
off the coast of Ecuador.
The archipelago consists
of 13 larger and over 100
smaller islands, five of
which are inhabited. The
islands and the surround-

ing marine area are almost
entirely protected.

o humans live on Es-

pafiola, one of the over

100 islands of the

Galapagos Archipelago.

The rugged cliffs are

strictly the domain of
marine iguanas, sea lions, and seagulls.
Nevertheless, in the winter of 2024, two
men made their way along the cliffs. Se-
bastian Cruz and Kamran Safi carefully
picked through a colony of loudly chatter-
ing swallow-tailed gulls. Among the thou-
sands of birds, they were looking for one
in particular which was carrying a trans-
mitter on its back containing valuable
data.

Swallow-tailed gulls come to the Galapagos

Islands to breed, spending the rest of the
year living on the open ocean, like alba-
trosses. They are the only nocturnal
sea-foraging species of gull in the world.
Since each bird has its own breeding cycle,
colonies of swallow-tailed gulls are never
completely deserted. They breed every
nine months, with their young fledging
after two to three months. Afterward, the
gulls fly almost 1000 kilometers off the
coast of Peru before returning to the
Galapagos for their next breeding cycle.
They travel along the Humboldt Current
— a cold-water current from Antarctica
that brings nutrient-rich deep water to the
surface off the west coast of South Amer-
ica and carries it westward.

The truly exceptional nature of swal-

low-tailed gulls has been clear to Cruz
since he was a child. He grew up in the
Galapagos Islands and lives with his fam-
ily on the island of Santa Cruz. In an arti-
cle in BBC Wildlife, he fondly recalls a
childhood memory of “ghostly white fig-
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“You feel like part of the colony.”

Kamran Safi

ures” soaring in a “cool night breeze,’

then suddenly diving and rising again.
Ever since experiencing this, Cruz has
dedicated himself entirely to these myste-
rious birds. Kamran Safi, meanwhile, had
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previously worked on bat behavior. As a
Group Leader at the Institute, he is cur-
rently researching bird flight, and he was
fascinated by the nocturnal gulls. Cruz
and Safi investigated how swallow-tailed
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gulls manage their energy during their
nightly flights. The tracking data reveals
for the first time that the birds exploit
thermals over the water: at night, the air
cools more rapidly than the ocean. The
water releases its heat into the air, which
then rises and carries the gulls upward.
“As it turns out, the thermals over the
ocean are crucial to the birds’ soaring abil-
ities. Without them, the birds couldn’t
cover such great distances,” says Safi.
Something the researchers don’t yet un-
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derstand, however, is how the birds deal
with updrafts while hunting. There they
are more of a hindrance, as the swal-
low-tailed gulls must stay close to the wa-
ter’s surface in order to spot and catch
their prey.

On their hunting flights, the gulls also make
very efficient use of other winds. Safi
points to lines on his screen. They show
the flight routes of the gulls, which lead
from Espafiola out to sea in the same di-
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20 km

Each image shows the
hunting routes of
swallow-tailed gulls
during a single night
(arrows indicate wind
direction). The orange
route in the upper left
image breaks off in the
middle of the ocean
because the transmitter’s
battery failed.

rection. Here and there a line suddenly
breaks off when the sensor’s battery gives
up. Most, however, are over 100 kilome-
ters long. “They frequently fly out to sea
against the wind. That way they have the
wind at their backs on the return journey,
when their crop is full of food for their
young and they are tired after hunting,’
explains Safi.
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On their nocturnal hunts, the birds rely on
their large, light-sensitive eyes. A layer of
—




tissue behind the retina reflects incoming
light. This tissue, known as the tapetum
lucidum, ensures that light that has
missed the photoreceptor cells is reflected
and directed back onto the retina. Their
eyes therefore glow in the dark like those
of cats. The gulls may also be able to de-
tect the faint light emitted in the darkness
by some marine creatures, such as squid,
of which they are particularly fond. The
transmitters with which Cruz and Safi
have equipped the swallow-tailed gulls do
more than just record the birds’ precise lo-
cation, however. They also capture sound.
This means that, for the first time, there
are audio recordings from the nocturnal
lives of the gulls. With these, the research-
ers hope to get to the bottom of how the
animals communicate with one another.

A sound wave appears on Safi’s screen. A
rushing noise emits from the speaker. But
there is something else: a rapid flap, flap,
flap, flap. “That’s the wingbeat,” says Safi.
You can hear the bird flying over the sea
and splashing into the water to hunt squid

and fish. Thanks to the simultaneously re-
corded position and time data, the scien-
tist can reconstruct when and where the
animal was hunting. Safi fast-forwards.
The bird lets out a rattling call, then the
wingbeats stop: the bird has dived into the
sea. Safi suspects that the calls serve not

£

the call could serve as a means of naviga-
tion in the dark.

To decode the function of the calls, the re-
searchers are turning to AL They are
training the model to recognize sounds

such as “splashing into water,” “wing-

“The birds have no idea where the
boundary of the protected area lies.”

Kamran Safi

spatial orientation, but rather social orien-
tation. For example, to tell other members
of the species: “There’s food here!” Or it
could simply be a means of staying in con-
tact with other gulls. After all, the gulls
are often seen hunting in groups. Cruz, on
the other hand, advocates the theory that
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beats,” “rattling,” and various calls, and to
sort them into categories. From the re-
maining data recorded by the transmitter,
it is possible to infer what the bird was do-
ing at the moment of calling. The connec-
tion between call and behavior is intended
to reveal to the scientists what function



Left: The path
Sebastian Cruz must
take across the cliffs
of Espaiola to reach
the gull colony is both
strenuous and
time-consuming.

Right: In the fore-
ground, the boat the
researchers sail on
from Santa Cruz to
Espanola.
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the sounds serve. If the Al could be inte-
grated directly into the transmitter’s soft-
ware, it would no longer be necessary to
store and read many megabytes of audio
data. Instead, the transmitters could ana-
lyze the data directly and send the more
compact results to the researchers on land
together with the position data. As an
added benefit, this would allow the birds
to be studied for much longer on their
journeys over the ocean. However, Al’s
high energy demands are throwing a
wrench in the works for Safiand Cruz, be-
cause transmitters with built-in AT would
require batteries so large that they would
be too heavy for the birds.

As a result, the scientists have to catch the
birds again the following day and remove
the transmitters in order to read the large
amounts of data. “Like all animals on the
Galapagos, swallow-tailed gulls are not
particularly shy, but they have a good
memory and fly away from people who
have come too close to them before,” says
Safi. Beyond that, it’s not so easy to locate
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a single bird in the vast colony. “The first

few times, we didn’t think about the fact

that white transmitters are hard to spot on

white plumage. Since then, we’ve painted

the transmitters green.” On another occa-
sion, Cruz lost his footing on the slippery

rocks while trying to recapture a gull and

fell onto a sea lion. “It was unfazed, but its

peace and quiet had been disturbed, so it

shuffled away,” recounts Safi. Often,
however, the scientists simply sit down in

the middle of the colony with a view of the

gull’s nest and wait until “their” bird with

the transmitter comes by. “In those mo-
ments you feel like part of the colony. It’s

very meditative.”

El Niiio is
Getting Stronger

At first glance, the lives of the just over
30,000 swallow-tailed gulls on the Galapa-
gos Islands seem to be well balanced. But
on closer inspection, it becomes clear that
even this avian paradise is coming under
increasing pressure. El Nifio events, for
instance, have been growing more intense
for some time. This phenomenon occurs
every two to seven years and reverses the
water and air currents in the Pacific region.
Western South America then receives
more rainfall than usual, while Southeast
Asia experiences drought. The ocean
warms, and the nutrient-rich deep water
off the west coast of South America no
longer rises to the surface. As a result, the
swallow-tailed gulls and other species lose
their food supply. If El Nifio occurs ever
more frequently and abruptly, as it has
been doing of late, species no longer have
time to recover between events. For spe-
cies found only locally, such as the swal-
low-tailed gull, this poses a serious threat.
They could face extinction. The popula-
tion is a cause for concern, even if popula-
tion trends are difficult to track reliably,
given the birds’ nocturnal habits and their
long stays far out in the Pacific.

Alongside climate change, fishing is also
taking a toll on the swallow-tailed gulls.
The waters around the Galapagos Islands
are part of one of the largest marine pro-
tected areas on Earth. “The birds have no
idea where the boundary of the protected
area lies and naturally hunt outside it as
well,” explains Safi. Fishing trawlers lower
a looping line studded with countless
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Summary

Researchers are fitting swal-
low-tailed gulls on the Galapagos
Islands with transmitters and
recording the birds’ movements
and the sounds in their environ-
ment. In this way, they hope to
find out where the birds hunt and
how they communicate with one
another through calls.

The flight data show that the
birds fly against the wind to reach
their hunting grounds hundreds
of kilometers offshore. In doing
so, the birds make use of thermal
updrafts over the ocean, conserv-
ing energy in the process.

El Nifo events, occurring ever
more frequently and abruptly due
to climate change, are threaten-
ing the survival of the swal-
low-tailed gulls. The birds also
come into conflict with fishing
fleets when they venture beyond
the protected zone around the
islands.

Temporarily designated protected
zones around the hunting areas
could allow conservation
measures to be adapted flexibly
to the needs of the gulls, both in
terms of time and space.

hooks into the water. The baited hooks
travel as if on a conveyor belt, rising to the
surface on one side, sinking again on the
other. The gulls are a worthless bycatch,
and they are simply thrown back over-
board. It is not known how many birds die
this way.

Placing all the areas where the gulls are
found under protection is difficult. But
temporary protected areas could offer a
solution. Fishing would only be prohib-
ited when the birds are present within
them. The findings of Cruz and Safi pro-
vide the knowledge necessary for such
protective measures. And what protects
the gulls also helps to protect the oceans.
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