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Today, this is no longer the case. Deforestation, urbanization and
industrialization, the exploitation of marine and terrestrial resources,
along with economic and commercial growth, all have an impact on
nature. When combined with the current demographic explosion, our
impact on nature becomes hard to ignore.
This new awareness has been facilitated by the work of biologists,
conservationists and environmentalists, who have called attention to the
effects of anthropogenic activities on the living world, particularly on wild
animal species, for many years.
Identifying the great migratory corridors used by wild animals is one of
the first steps towards delineating zones with a high risk of interaction
between humans and wild animals. For 40 years, the Argos satellite
system has helped biologists identify the transoceanic and transcontinental
travel patterns of migratory species as well as the hot spots of all sorts of
animals, ranging in size from whales and elephants to the Arctic tern,
weighing only 100 grams. With Argos, we are able to prioritize areas where
conservation measures are needed.
Argos provides information that is used by scientists to recommend the
establishment of protected areas, where human activity should be banned
or monitored, in order to manage or reduce its impact.
This editorial is dedicated to marine turtles, a symbol of longevity and
resilience, as their presence on our planet dates back 150 million years.
But will the amazing genetic ability of turtles to adapt allow them to
survive the threats from industrial fisheries, light pollution on their nesting
beaches, intensive tourism, plastics in the ocean and climate change?
The seven species of marine turtles have been classified by the International
Union for the Conservation of Nature (IUCN) as some of the most vulnerable
species. They are protected by conservation measures around the world.
Yet many other species also face threats from anthropogenic sources. In
this edition of the ArgosForum, several studies reveal the behavior of wild
animals and identify the potential impact of human activities. These
studies confirm that Argos is an important technology for highlighting
these interactions and contributing to the basic scientific knowledge
that helps scientists recommend conservation measures to protect
biodiversity.
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From the field…

Understanding
the impact of
human activity
on narwhals
in the Arctic
By Mads Peter Heide-Jørgensen,
Greenland Institute of Natural Resources

read the online article
http://www.argos-system.org/narwhals/
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arctic sea
Wide-scale changes are taking place
in the Arctic, with warmer
temperatures leading to shrinking
summer ice coverage. More ice-free
water means easier access for
vessels and industrial operations,
such as exploration for oil and gas,
shipping, sand dredging and
fisheries. Faced with these changes,
how can we protect vulnerable
Arctic marine mammals? Mads Peter
Heide-Jørgensen of the Greenland
Institute of Natural Resources
explains that an interdisciplinary
approach – and a wide range of
technologies, including Argos – must
be used to understand the impact of
human activity on whales in this
once untouched region.

FOCUS ON NARWHALS

The Narwhal (Monodon monoceros), or narwhal, is a
medium-sized toothed whale that possesses a large “tusk”
from a protruding canine tooth. It lives year-round in the
Arctic waters around Greenland, Canada, and Russia.
The cryptic behaviour and relative naivety of narwhals make
them particularly vulnerable to human perturbations. It is
at the same time one of the least studied cetaceans when
it comes to effects of anthropogenic activities.
With so little known about the basic biology of these animals
there is a real risk of unrecognized human impacts and
species loss, and there is a need for experimental studies
of the effects of human disturbances involving several
disciplines: physiologists, wildlife biologists, ecologists and
software engineers. That is why Mads Peter Heide Jørgensen
and his team are studying narwhals’ reaction to human
disturbance, i.e. ship noise and airgun pulses, by
experimenting with artificial noise in controlled dose
experiments. The Argos system is used to relay information
about the animal response.
New specialized Argos based tags can also collect salinity
and temperature profiles from deep diving narwhals. This
is not just useful for identifying properties of water masses
but also for estimating sound speed velocity in areas with
acoustic disturbances.
Different data storage tags are used for acquiring high
f requency sampling of behavioural and physiological

parameters. The data that are stored on board the instruments
are used for examining responses to disturbances. These
instruments are retrieved after 8 days with Argos and VHF
radio transmitters.

DIVE DEPTH, HEART RATE, SOUND SPEED
During disturbance experiments acoustic recorders
deployed on narwhals can collect behavioural data at high
f requency including dive depth, temperature, 3D
accelerometer and magnetometer. Other types of recorders
are used for measuring changes in heart rate based on
recordings of the full EKG (electrocardiogram) of the animals.
The accelerometer data are used for assessing the ‘freeze
or flee’ response of narwhals by estimating the stroking
activity as a response to disturbances.

BETTER UNDERSTANDING HOW MARINE
MAMMALS REACT TO HUMAN DISTURBANCE
These baseline data are the first steps toward an overarching
goal: to understand the effects of human activities in the
Arctic, but the studies will also provide basic information
on the behaviour and physiology of animals we know little
about.
The knowledge obtained with these new tools is truly
acquired in the nick of time, as the Arctic marine mammals
face both the physical changes in their environment and
the corresponding human-related noise and disturbance.

+1000

ARGOS TAGS
DEPLOYED SINCE 1988

30 YEARS

USING THE ARGOS
SYSTEM

© Carsten Egevang

5 SENSORS
USED TO STUDY
NARWHALS (DIVE
DEPTH, TEMPERATURE,
ACCELEROMETER,
MAGNETOMETER, EKG…)
Mads Peter Heide-Jørgensen and his team equip a narwhal with yellow Acousonde (acoustic recorder),
which includes an Argos satellite transmitter from Wildlife Computers (short antenna) and a VHF transmitter (the long yellow
painted antenna). In front of the Acousonde is an Argos satellite transmitter from Sea Mammal Research Unit that relays data
on temperature and salinity across the water column. // Photo courtesy of Carsten Egevang.
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From the field…

Monitoring the
reintroduction
into the wild
of critically
endangered
Mhorr gazelles
By Teresa Abáigar, Estación Experimental
de Zonas Aridas-CSIC

READ THE ONLINE ARTICLE
www.argos-system.org/mhorr-gazelles/

6

ARGOSFORUM #86

morocco
The Mhorr gazelle is an endangered
species of the Sahelian area. It is
classified as critically endangered
(IUCN) due to hunting and loss of
habitat. It is considered by locals as
part of their cultural wealth.
Starting in 2015, local Moroccan
authorities (Haut-Commissariat des
Eaux et Forêts et à la Lutte Contre la
Désertification) in collaboration
with a local NGO (“Nature
Initiative”) started a project to
reintroduce Mhorr gazelle into the
wild, and study interactions with
humans & natural habitat,
supported by Argos satellite
telemetry.

REINTRODUCING MHORR GAZELLES

The Mhorr gazelle (Nanger dama mhorr) is the most colored
and western-distributed Dama gazelle. In order to avoid
the complete extinction of this subspecies, a captive breeding
program was initiated in 1971 in the Sahara Rescue Center
at the Estación Experimental de Zonas Aridas (EEZA-National
Spanish Research Council) in Almeria, Spain. In May 2015,
local Moroccan authorities (Haut-Commissariat des Eaux
et Forêts et à la Lutte Contre la Désertification) in collaboration
with a local NGO (“Nature Initiative”), the Spanish foundation
CBD-Habitat and the EEZA/CSIC, started a project to
reintroduce Mhorr gazelle into the wild, using gazelles kept
under semi-wild conditions in a fenced protected area in
the Safia Natural Reserve.
Seven of the gazelles were monitored with Argos satellite
telemetry collars. This monitoring provided previously
unavailable data about activities and time allocation of this
species in the wild. Their activity differs slightly from what
has been observed under semi-wild conditions. During the
monitoring period, different movements were observed:
during the first few days after release, the gazelles stayed
close to the fence of the reserve, followed by long-distance
exploratory movements until they had established territories;
and finally, daily movements between established territories.

INTERACTIONS WITH HUMANS & DOGS

The first group of 24 gazelles was attacked by dogs not long
after the release, resulting in the death of seven of them.
Their reaction was to get back to the fenced area, a reaction

which trapped them against the fence instead of protecting
them. Later on, at some point during the tracking period,
poachers broke into the gazelle territories illegally. The
gazelles fled, with exceptional long distances (up to 60 km)
traveled in a single day.
The fact that they found a favorable escape route by the
oueds, identified the mountains as a safe haven and
managed to return to their territory once the danger had
passed shows their ability to adapt to living in the wild, even
when bred in captivity.

IMPORTANCE OF SATELLITE TELEMETRY

The use of satellite telemetry collars to monitor released
Mhorr gazelles has once again shown the importance of
this technology for reintroduction projects. Not only because
it provides valuable information about the species’ natural
history (movements, activity), but because they are essential
for locating animals and knowing whether they are alive
or dead, which is a measure of the success of the project.
This first experience of reintroduction of Mhorr gazelles into
the wild shows the ability of the species to recover most of
their behavioral capacity to live in freedom, after generations
of living in captivity or under semi-captive conditions. The
results are positive. It has confirmed that dogs as predators
and poaching continue to be the main threat to reintroduction
projects in Southern Morocco. The experience gained will
also help to increase the success of future attempts.

Group of Mhorr gazelle
with a GPS collar

350

TOTAL NUMBER
OF MHORR GAZELLES SURVIVE
IN CAPTIVE (ZOOLOGICAL
INSTITUTIONS) AND RESERVES IN
NORTH AFRICA COUNTRIES

60 KMS

DISTANCE TRAVELLED IN A
SINGLE DAY BY GAZELLES TO
ESCAPE POACHERS
© T. Abaigar.

2015

FIRST YEAR THE GAZELLES
WERE TRACKED
WITH ARGOS

REFERENCES Teresa Abáigar, Emilio Rodríguez-Caballero, Cristina Martínez, Zouhair Amaouch, Mohamed L. Samlali, Fernando
Aparicio, Taufik ElBalla, Abderrahim Essalhi, Jesús Fernández, Francisco García, Moulaye Haya, Abba M’Bareck, Hamady M’Bareck,
Luis M. González, Pablo Fernández de Larrínoa, 2019: The first reintroduction project for mhorr gazelle (Nanger dama mhorr) into the
wild: Knowledge and experience gained to support future conservation actions, Global Ecology and Conservation,
https://doi.org/10.1016/j.gecco.2019.e00680
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From the field…

Gaining insight
into interactions
between sunfish
and fisheries
by Ching-Tsun (Joyce) Chang
and Wei-Chuan (Riyar) Chiang, Fisheries
Research Institute of Taiwan

LEARN MORE
https://doi.org/10.1016/j.dsr2.2019.104683
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taiwan
Ocean sunfish (Mola mola) are
red-listed as a vulnerable species by
the IUCN. They are often reported as
bycatch by longline, trawl and other
fisheries. In 2018, Ching-Tsun (Joyce)
Chang and Wei-Chuan (Riyar) Chiang,
of the Fisheries Research Institute of
Taiwan, tagged two large sunfishes
off southeastern Taiwan with Argos
pop-up tags, in order to better
understand the horizontal and vertical
movement patterns of these animals.
Their ultimate goal was to shed light
on fishery interactions and to better
define habitats. Their conclusions are
published in an article entitled
“Horizontal and vertical movement
patterns of sunfish off eastern
Taiwan”, published in Deep-Sea
Research-Part II.

Of the two sunfish studied, one tag popped off after 18 days,
and was found on a beach in Taiwan.
The second tag popped off after 148 days, in the South
China Sea. Ching-Tsun (Joyce) Chang and Wei-Chuan (Riyar)
Chiang used the Kalman filter technique to estimate
locations, and cross-checked the positions with satellitebased sea surface temperature data. Based on temperature
data, the fish experienced thermal fronts, and often swam
against the current. During the day, the fish spent most of
their time below the thermocline, preferring temperatures
of between 12-16°C. At night, the fish spent time in waters
with temperatures ranging from 18-24°C. The scientists
also noticed seasonal variations in dive depths. These
movements suggested that sunfish shifted their horizontal
and vertical patterns in response to changing ambient

water temperature, thermocline structure, and prey
availability. The study also confirmed that sunfish, like other
pelagic species, tend to prefer front areas because of the
high productivity and foraging opportunities. The scientists
also noted that sunfish seemed to swim against or across
the warm Kuroshio Current, which forms distinct thermal
fronts off northeastern Taiwan. This means that sunfish are
good swimmers, and are able to migrate from one water
mass to another to find the best foraging grounds and a
preferred habitat.
This study has provided a first look at movement patterns
of large sunfish. Knowing more about the diving patterns
of these fish will be useful to examine interactions with
fisheries and better define habitat to protect this species.

Tracking sunfish
Sunfish tracks processed with Track
& Loc processing service provided
by CLS. Track & Loc is an enhanced
underwater geolocation service that
works for all pop-up and internal tags,
regardless of the tag manufacturer
or software. The trajectory is
estimated by combining a movement
model, light data, temperature
measurements and bathymetry
constraints.

How ArgosWeb
METOC service can be
used with the Argos
goniometer to recover
pop-up tags.
Argos pop-up tags are programmed to
eject from the fish and rise to the sea
surface after a certain number of days.
Pop-up tags use the Argos satellite link
to send their collected data and last
position. But if scientists want access to
all of the valuable data recorded on the
tag, they must recover it at sea. WeiChuan Chiang and his team used Argos
METOC service to view the tag
trajectory with current data. ArgosWeb
METOC service shows the trajectory of a
pop-up tag caught in the warm
Kuroshio Current.
REFERENCES Ching-Tsun Chang,Shian-Jhong Lin,Wei-Chuan Chiang,Michael K. Musyl,Chi-Hin Lam,Hung-Hung Hsu,Yung-Chou
Chang,Yuan-Shing Ho,Chen-Te Tseng, 2019: Horizontal and vertical movement patterns of sunfish off eastern Taiwan, Deep Sea
Research, Part II: Topical Studies in Oceanography, https://doi.org/10.1016/j.dsr2.2019.104683
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Adult condor (317) in flight, with an Argos PTT (© Ali Barratt).

From the field…

Monitoring the
reintroduction
of California
Condors
into the wild
By Alacia Welch,
Pinnacles National Park

LEARN MORE
http://www.argos-system.org/california-condors/
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united states
California condors (Gymnogyps
californianus) are the largest land
birds in North America, with
impressive wingspans of 2.90 m.
Condors are scavengers – they
strictly eat carrion. They once
ranged from British Columbia,
Canada, down to Baja California,
Mexico, but nearly disappeared in
the 1980s. They are now recovering
thanks to reintroduction efforts, but
are still endangered, especially due
to lead poisoning and other
interactions with humans.
Pinnacles National Park and
Ventana Wildlife Society staff are
fitting some of those with Argos
PTT to be able to track them and
recover them if sick.

Since 1992, captive-bred condors have been released at five
different sites in western North America, including Pinnacles
National Park, which joined the recovery program in 2003.
In 2016, the first condor chick since 1898 fledged from a
nest within Pinnacles. Since their reintroduction, condor
numbers in the wild have slowly increased thanks to wild
nesting and the release of captive-bred condors.

REASONS FOR POPULATION DECLINE

Historic causes of condor population decline include
shooting and the collection of eggs and specimens. Most
recently causes of mortality include lead poisoning,
electrocution f rom power lines and consuming litter
(microtrash). One of the major concerns is mortality due to
contaminated food, especially by lead. Lead is still the
primary choice for ammunition, and upon impact, it shatters
leaving fragments within the dead animal. Even small
fragments can cause poisoning when consumed, and
because condors are communal scavengers several birds
at a time may become poisoned when feeding at just one
carcass that was shot with lead. Fortunately, an increasing
number of non-lead ammunition options are available for
hunters use.

Biologists actively monitor the data coming from the Argos
satellite tags to determine whether animals are on the
move or if they are otherwise still. If a condor has not moved
in 2-3 days (based on the transmitted GPS data) they will
put together a team to go check on the bird. If the biologists
determine it is injured or sick they may capture the bird for
rehabilitation at a clinic. If a condor has lead poisoning, it
can often be returned to the wild after one week to multiple
months of treatment.

CONDOR RANGE EXPANSION

Argos satellite tracking helps biologists understand the
species and the threats it faces, and is thus of crucial
importance to the recovery program. Argos tracking also
gives insight into condor range expansion over time. The
tracking data illuminate how some condors take long
exploratory flights while others rarely leave a small area.
Multiple ongoing studies utilize the Argos satellite data to
determine how condors utilize the landscape.

ARGOS SATELLITE TRACKING OF CONDORS

© NPS

The Pinnacles staff tag every bird that they come in contact
with using an identifier tag (plastic, numbered tags on the
wings) and a VHF transmitter. Some birds also receive an
Argos transmitter with a GPS receiver in order to get precise,
fine scale movement data.

Juvenile California
Condor in flight

Tracking
California Condors
Argos tracks of two of the most
well-traveled condors
of the flock. 785 flew down to the
southern California release site
and then up into the Sierras south
of Yosemite; while 564 flew north
of San Jose, down into southern
California, up the Sierras next to
Mt. Whitney, and back to central
California within a month’s time
(Credit NPS)
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From the field…

Changing
summer habits
of Russian
polar bears
By A. N. Severtsov Institute of Ecology and
Evolution of the Russian Academy of Sciences

russia
For some years one of the major
problems of polar bears has been
the dramatic reduction of their
habitat, i.e. Arctic sea ice, during
the summer-time. The bears are
thus faced with extreme conditions
and must go inland, since the sea
ice is retreating North too quickly.
Argos satellite tracking enables the
monitoring of seasonal habitats,
as well as the behavior of family
groups and single female bears,
as this study by A. N. Severtsov
Institute of Ecology and Evolution
of the Russian Academy of Sciences
reveals.

LEARN MORE
http://www.argos-system.org/argos-sheds-light-on-polar-bears-changing-summer-habits/
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HOW CLIMATE CHANGE
AFFECTS POLAR BEARS

Since 2010, the A. N. Severtsov Institute of Ecology and
Evolution of the Russian Academy of Sciences have studied
polar bears with Argos PTT-fitted collars. In 2018, Argos
tracking revealed that females with cubs born this year left
their reproduction dens on land and immediately went
north to spend the Summer on drifting sea ice, near polynias
and leads.
On islands, or continental coastlines, females with one or
two year-old cubs and males are often seen trying to find
meagre meals of vegetation, lemmings, eggs or chicks from
nests… They look for food in the river estuaries or channels
at low tides, in particular sea mammal remnants that have
washed ashore. This is a difficult period for the animals, but
most adapt to long stays on land. The most vulnerable
animals, who eventually die from exhaustion are solitary
individuals aged between 2 and 3 years old who didn’t
manage to adapt in time to living and hunting alone.

WHAT DID THE USE OF ARGOS-FITTED COLLARS
ON TWO SOLITARY POLAR BEARS REVEAL?

This study showed that the bears moved intensively between
Shokalsky and Vilkitsky islands, swimming 100 to 150 km,
looking for food all the time. For example, analysis of the
activities and movements of the equipped female on
Shokalsky Island shows that one day after being fitted with
the collar, she investigated the Northern part of the Island.
Then she swam towards the Yavay peninsula, and migrated
from the Eastern coast of this peninsula up to the islands
near Cape Peschany. After a few days in the area, she came
back to the Southern part of Shokalsky Island. Later, this
female was foraging in the North-eastern and North-western
parts of the Yavay peninsula, moving mainly along the coast,
never going further from it than 1 to 2 km. Mid-October,
she began migrating North, but waited for ice (formation)
on Shokalsky Island. As soon as the sea was frozen, she
swam towards the new ice, and went towards the high
latitudes.

Figure 1
Summer Tracks
of two polar bears
(© A. N. Severtsov Institute of
Ecology and Evolution of the
Russian Academy of Sciences).

150 KM

DISTANCE
TO FIND FOOD

3

POLAR BEARS
STUDIED

2018

SCIENTISTS NOTICED
FEMALES WITH CUBS LEAVING
THE REPRODUCTION DENS
EARLIER THAN USUAL
TO SPEND SUMMER
ON DRIFTING SEA ICE

Figure 2
Track of one of the polar bears
vs. sea ice as seen in ArgosWeb
(Date: end of summer,
September 30th, 2018.)
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From the field…

Studying
interactions
between
penguins and
fisheries
By Klemens Pütz,
Antarctic Research Trust

chile
Humboldt and Magellanic penguins
live in the southern tip of South
America. On the Pacific coast, they
benefit from the high productivity of
the Humboldt Current but are also
threatened by artisanal fisheries. They
are thus considered as either
vulnerable or near threatened, and
conservation measures should be
taken. Their Argos tracking by the
Antarctic Research Trust should help
protect them.

LEARN MORE
http://www.sciencedirect.com/science/article/pii/S2351989416300415
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Humboldt penguins (Spheniscus humboldti) and Magellanic
Penguins (Spheniscus magellanicus) live mostly in different
areas on the Pacific side of South America, except for a few
places like the Islotes Puñihuil, at the north-western tip of
Isla Grande de Chiloé in south-central Chile, where both
these species breed. The birds benefit f rom the high
productivity of the Humboldt Current but are threatened
there by artisanal fisheries.

DEFINING A MARINE PROTECTED AREA

A marine protected area in the wintering grounds, e.g.
around Isla Mocha or in the Gulf of Arauco would be
interesting to develop to protect migrating penguins and
other seabirds, in addition to adequate conservation
measures. However, while conservation measures have
been partially established on a local scale, more efforts
would be required, for example, by helping local fishermen
engage in ecotourism.

DIFFERENT BEHAVIORS

While the area used by Humboldt penguins overlapped
nearly completely with the area used by Magellanic Penguins,
the latter species used a much larger area and thus dispersed
further. The results indicate different behavior of the Pacific
side penguins when compared to the Atlantic side birds:
Magellanic Penguins in the Pacific Ocean are probably less
migratory, while Humboldt Penguins appear to be more
migratory than previously believed. A comparison with
Chlorophyll-A remote sensing maps and also with the
amount of regional fish catches by artisanal fishery show
a poor relationship in those coastal foraging grounds.

TRACKING THE PENGUINS

Ten Humboldt and eight Magellanic Penguins were
successfully equipped with Argos satellite transmitters in
March 2009 on Islotes Puñihuil in central south-Chile, to
follow them when they disperse after having moulted.
Humboldt Penguins were followed for 25 to 93 days (49
days on average) and Magellanic Penguins for 35 to 68 days
(57 days on average). Seven of those birds remained in the
vicinity of their breeding ground throughout the period.
All the other tracked penguins moved northwards, either
only a relatively short distance (max 400 km) to Isla Mocha
at 38°S, or further North, beyond 35°S. Eight of these birds
(73%) turned South again towards the end of the individual
tracking periods. The total area used by both species during
the tracking period was a coastal strip stretching from the
breeding site at 42°S to 1000 km to the North at 32°S.

18

PENGUINS
(HUMBOLDT &
MAGELLANIC) TRACKED
USING ARGOS

1,000 KM

IDENTIFIED HOME RANGE
ALONG A COASTAL STRIP
STRETCHING FROM
THE BREEDING SITE

Figure 1

Movements of Humboldt (males = squares, females = circles)
and Magellanic Penguins (males = triangles, females =
diamonds) from Islotes Puñihuil. Given the different spatial
scales during the respective tracking periods, data for both
species were pooled in relation to the maximum distance
from the colony. Movements separated according to birds
(a) foraging locally, (b) travelling up to Isla Mocha and (c)
further north. Each color/shape pair corresponds to a
different individual. Figure from [Pütz et al., 2016].
(credits Antarctic Research Trust)

REFERENCES Klemens Pütz, Andrea Raya Rey, Luciano Hiriart-Bertrand, Alejandro Simeone, Ronnie Reyes-Arriagada, Benno Lüthi,
Post-moult movements of sympatrically breeding Humboldt and Magellanic Penguins in south-central Chile, Global Ecology and
Conservation, Volume 7, 2016, Pages 49-58, ISSN 2351-9894, https://doi.org/10.1016/j.gecco.2016.05.001. (http://www.sciencedirect.com/
science/article/pii/S2351989416300415
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innovation

Mapping
global
migration
corridors
By Sophie Baudel, CLS

Since 1978, the Argos satellite system has been
used by biologists for tracking highly migratory
animals and collecting biodata all around the
globe. Many species of birds, fish, marine
animals and terrestrial animals have been
tracked with Argos, providing huge amounts of
data. These data make it possible to observe
large‐scale movements of species, map hot
spots and delineate vulnerable areas. Beyond
marine biology and research goals, these data
are used to provide stakeholders with evidence
showing the necessity of establishing
conservation measures and designing new
marine protected areas.
BIG DATA INFRASTRUCTURE

CLS compiled all these animal tracking data (from 2007 to
present) into a new big data infrastructure in order to
produce density maps.

since 2007
3,000
ARGOS PROGRAMS
ON WILDLIFE
TRACKING
80,000
ARGOS
PLATFORMS
100,000,000
POSITIONS

Animal tracking density map
Shows the density of Argos data at a global scale for the four Argos families (birds, fish,
marine animals, terrestrial animals). This image shows amazingly that Argos animal
tracking data are drawing the continents. Of course, there is a bias due to “highly tagged
areas” compared to “non-tagged areas”. Nevertheless, we can see a rich information about
biodiversity along the migration corridors: fish (pop-up surfacing) along the Equator
upwelling in the Eastern Pacific, bird corridors in South America and across Sub-Saharan
Africa, the migration of the Houbaras from the Middle-East to Central Asia, the migrations
of Siberian, reindeer etc.

16

ARGOSFORUM #86

your Argos

Need an
Argos
account and
ID numbers
for your tags?
It’s as easy
as 1, 2, 3!
Once you have an ArgosWeb
account, you can request more
IDs directly via ArgosWeb.

1
Register a new SUA and ID request
online (http://www.argos-system.org/
become-a-user/)
or, for existing customers,
via your ArgosWeb account :

Your SUA will be submitted
for Operations approval by
the Argos Committee.

2
Once approved, we will send you
a Purchase Order (equivalent to
Argos services contracts).

3
As soon as we’ve received the
signed purchase order, we’ll provide
you with your Program and platform
numbers as well as your login details
to access your ArgosWeb account.

#86 ARGOSFORUM
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news

Argos
constellation
expands with
the launch of
ANGELS

In 2016, the French Space Agency, CNES,
embarked upon an R&D project that would
cause a revolution in the Argos constellation as
we know it. This project, called ANGELS, would
support the emergence of nanosatellite
applicative programs both at payload and
satellite level.
ANGELS, whose acronym stands for “ARGOS Neo on a
Generic, Economical and Light Satellite” will fill one of the
orbital planes of the ARGOS constellation from 2020 and
beyond. The ANGELS satellite will be launched by Arianespace
on December 17, 2019. During the in orbit lifetime, the data
generated by ANGELS will be provided to users by CLS for
scientific and environmental monitoring applications.

ANGELS is the first Argos nanosat to
be launched in December 2019.

© David Ducros

ANGELS will perform an in-orbit
demonstration of a miniaturized Argos
instrument (TAS-Syrlinks), onboard a 12U
nanosatellite (HEMERIA) weighing 20 kg,
as a precursor for the Kinéis
(www.kineis.com) constellation.

LAUNCH SCHEDULE
TIMELINE
2019

2020

2021

2022

2024

1

2

3

4

5

ISRO will launch a
new generation
Argos-4 instrument
onboard Indian
satellite OceanSat-3

NOAA will launch an
Argos-4 payload on
board US satellite
HoPS

CNES is launching the
Argos ANGELS project
(Argos NEO Generic
Economic Light
Satellites), the first
Argos instrument
onboard a nanosat

Kinéis, subsidiary of
CLS will launch new
Argos connectivity
based on 25
nanosatellites

EUMETSAT will launch
an Argos-4 payload
on board European
Metop-SG 1b satellite

Nota: EUMETSAT is committed to launching Argos payloads onboard
European satellites until 2036
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project

russia

Contributing
to sustainable
reindeer
herding
in Russia
By Frédérique Blanc, CLS
and Alexandre Salman, ES-PAS

In 2016, the European Space Agency (ESA)
and the French Space Agency (CNES)
launched a challenge for sustainable
management of reindeer herds in
Northern Russia. This project resonated
with Russian scientists working with
herders and Argos tracking solutions
provided by ES-PAS. ES-PAS, CLS, SIRS
and their Russian partners created a
unique consortium, bringing together the
most qualified and experienced actors to
develop and deploy an innovative herd
management solution in Russia,
called SISMA.

SISMA: INTEGRATED SATELLITE-BASED SOLUTION
FOR SUSTAINABLE HERDING

SISMA combines satellite tracking, electronic reporting,
Earth observation and other space systems to support
herding in Russia – where satellites are crucial due to large
territories and weak terrestrial communication networks.
SISMA designs and develops easy, reliable and cost-effective
data collection tools to provide reindeer information,
including habitat and conditions. These datasets are
distributed to a variety of users, including herders, health
officials, scientists and government agencies…
The SISMA solution is entering a large-scale demonstration
project, SISMA2, which is supported by the French Space
Agency, CNES, and the European Space Agency, ESA, within
the framework of an ARTES application demonstration
project.

200 reindeer equipped with
intelligent collars in 2020
1 User portal to monitor herds’
mobility and behavior, follow
up on danger, plan land spatial
use, manage poaching, disease
risk and more...

New way to monitor animals: Fine-scale trajectories
and behavior analysis.

LEARN MORE ABOUT
the SISMA project
https://www.cls.fr/en/sisma/
#86 ARGOSFORUM
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kinéis: a revolution

for Argos in 2022!
25
nanosatellites

15 min average
revisit time

Low-cost
chipset

Low power
consumption

Two-way
capabilities

Miniaturized
trackers

Total continuity of service
with the ARGOS system
GLOBAL COVERAGE

