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In fact, animal telemetry studies, made possible in large part by the ARGOS 
system, are making important contributions to managing a number of these 
globally important issues. For example, a major challenge for managing 
natural resources under a changing climate is knowing what regions warrant 
special protection, and how these regions might change over time. Similarly, 
the COVID19 pandemic has altered human behaviour in completely unique 
ways providing an opportunity to learn more about how human activities 
affect the worlds animal populations. Animal tracking can deliver vital spatial 
data that will inform these questions.
The explosion of animal tracking studies in the last decade means that we 
now know a lot about the movements of many wildlife species. We are now 
in a position to “value add” to this hard work by moving from single species 
studies to multi-species studies. There is tremendous value of this approach 
in ecosystem management as it provides a powerful new way of determining 
areas of particular ecological importance. This relies on a simple principle:  
If many species and their diverse prey are found in the same place then this 
area has both high diversity and abundance of species from multiple trophic 
levels, indicating that the area is of high ecological significance. Two recent 
papers in Nature have compiled substantial multi-species tracking data sets 
(one on sharks and the other on Antarctic birds and mammals by 
establishing collaborations with hundreds of individual researchers. These 
are excellent examples of the great advances that can be made when the 
animal tracking community come together.
The animal tracking community is also coming together to investigate the 
affects of COVID19 on wildlife. The COVID-19 Bio-Logging Initiative (www.
bio-logging.net) of the International Bio-Logging Society (in collaboration 
with Movebank and the Max Planck–Yale Center for Biodiversity Movement 
and Global Change) is planning to use tracking data from all around the 
world to address a previously intractable question: are the movements of 
animals affected by the presence of humans. Over 300 research teams, from 
both the terrestrial and marine realms, have so far offered to contribute to 
the project. 
In these tumultuous times it is re-assuring the see that the animal tracking 
community is coming together to address issues of global significance.
Now more than ever, it’s essential to maintain and ensure the success of 
observing systems like ARGOS.

Mark HINDELL,
Professor and Researcher at 
the Institute For Marine and 
Antarctic studies, University  
of  Tasmania, Australia

Editorial

THE WORLD IS 
FACING A UNIQUE 

NUMBER OF 
ECONOMIC, 

 HEALTH AND 
ENVIRONMENTAL 

CHALLENGES. 
 IN SUCH 

CHALLENGING 
TIMES IT IS 

TEMPTING TO 
DISMISS ANIMAL 
TRACKING AS AN 

UNNECESSARY 
LUXURY.
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Record- breaking 
distances 

revealed  by 
Argos

By Eva Fuglei PhD, Researcher, 
Norwegian Polar Institute  

& Dr. Clive Minton,  
Grace Maglio Australasian  

Wader Studies Group
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norway & 
australia

Two hemispheres, two amazing distances. 
A New Argos tracking study reveals 
unimagined distances travelled by a female 
Arctic Fox from Norway to Canada. In the 
Southern hemisphere, an Oriental 
pratincole has surprised scientists by its 
impressive trip from Australia to India

FROM SVALBARD TO CANADA,  
THE LONG JOURNEY OF AN ARCTIC  
FOX TRACKED BY ARGOS
Arctic foxes live in the regions around the Arctic ocean. 
Argos satellite telemetry tracking demonstrates that some 
of those foxes are changing continents using the sea ice 
as bridge, travelling thousands of kilometers in a few months 
in the process, from Svalbard to Canada. 
Since 2012, the Norwegian Polar Institute have fitted arctic 
foxes with lightweight Argos PTTs on the Svalbard archipelago. 
In 2018, a young, female Arctic fox traveled surprising 
distances. Among the more than 50 tracked arctic foxes, a 
young “blue” female made a record trip – more than 3500 
km in less than 80 days, crossing the ice for an intercontinental 
trip to Canada.

ARGOS GIVES INFORMATION ALL THE WAY
Argos satellite telemetry not only enabled to pinpoint the 
departure at Spitsbergen (Svalbard Archipelago, Norway) 
on 26 March 2018 and arrival at Ellesmere Island (Nunavut, 
Canada) 76 days later on 1 July 2018, but also to measure 
the whole distance and the different speeds during the 
trip. She went at a mean speed of 46.3 km/day, with peaks 
at 155 km/day, the fastest ever recorded for this species.
Analysis shows that the fox went faster over the Greenland 
ice sheet, where she probably found little food. She also 
went faster over sea ice with an average speed of 65.4 km/
day (almost twice as fast than over land) suggesting that 
she was travelling more than foraging. 

ORIENTAL PRATINCOLES:  
LONG-DISTANCE MIGRANT BIRDS
Oriental Pratincoles, Australia’s most numerous shorebird, 
spend up to three months in Australia, migrating to various 
parts of Asia to breed. Using 2 g Argos satellite telemetry 
tags, their migration is monitored daily by the Australasian 
Wader Studies Group. Trajectories of up to 6350 km have 
been recorded, surprising even the experts.
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SMALL BIRD LONG DISTANCE
The Oriental Pratincole (Glareola maldivarum) is categorized 
as a small wader, utilizing, open farmland, grasslands and 
tundra throughout its range, feeding on insects, mostly 
while in flight. They breed in colonies in South-East Asia 
and from Vietnam in the south to Russia in the north and 
from Pakistan in the west to Japan in the east, laying 2-3 
eggs on bare ground in open areas. Most spend the non-
breeding season in Australia. Their population is now 
estimated at about 2.8 million birds, since an enormous 
colony was discovered in North West Australia in 2004. They 
are rare North or West of the breeding range, but, amazingly, 
this species has been seen as far away as Great Britain more 
than once.

A TRACKING MADE POSSIBLE  
BY ARGOS TELEMETRY
Despite over 620 individuals marked in Australia over the 
years, there had only been one recorded re-sighting of a 
marked bird breeding, in Taiwan. With the latest Argos 
satellite telemetry technology now light enough for use on 
these birds, we can track them all the way to their destination.
In February 2019 five birds were fitted with 2-g Argos PTTs. 
Two birds moved north east over Australia’s outback almost 
immediately after release. Over the next three weeks they 
visited a range of different locations at distances of up to 
1200 km from the catching location. Not only did Argos 
tracking enable us to locate them and calculate their flown 
distances from 3840 km to up to 6350 km but their 
exploratory and foraging trips were also monitored and 
analyzed. Moreover, knowing the locations of the presumed 
breeding sites, meant local teams in India and Taiwan were 
able to check on the birds and gather further important 
information on the habitat and behavior.

3500 KM 
IS THE RECORD-BREAKING  

DISTANCE TRAVELLED  
BY A YOUNG “BLUE”  

ARCTIC FOX

155 KM/DAY 
FASTEST SPEED EVER  

RECORDED FOR  
ARCTIC FOXES

6350 KM 
DISTANCE FLOWN  
BY AN ORIENTAL  

PRATINCOLE

2.8 MILLION 
ESTIMATED POPULATION 

OF THE ORIENTAL  
PRATINCOLE

The travel of the young female Arctic fox between  
1 March 2018 and ending when she settled on Ellesmere 

Island, after 4415 km. Color codes her speed, with the two 
two-day stopovers showed. She went as far north  
as 84.7°N (Credits A. Tarroux, Norwegian Institute  

for Nature Research)

Migration tracks of four satellite-tagged Oriental 
Pratincoles as of August 10, 2019. At some point they 

were all in Cambodia or Vietnam, but two diverged 
afterwards (credits: Australasian Wader Studies Group)



Spoon-billed 
sandpipers,

long-range 
travellers

By Dr. Baz Hughes,  
Head of conservation Action, 

Wildfowl & Wetlands Trust, U.K.

from russia to china

Spoon-billed sandpipers are small 
shorebirds that migrate long 
distances from Russia to the south 
of China, mostly along the coasts. 
Argos telemetry is helping to 
answer questions about those 
migrations as part of an 
international effort to save the 
species.

read the online article
https://www.argos-system.org/spoon-billed-sandpiper/
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MEET THE SPOON-BILLED SANDPIPER
The spoon-billed sandpiper (Calidris pygmaea) is a small 
shorebird living on the Eastern most coasts of Asia. It breeds 
on Russian arctic tundra (Chukotsk and Kamchatka 
peninsulas), migrates South through Russia, Japan, North 
Korea, South Korea and the coast of China close to Shanghai 
to winter in south and south-east Asia (southern China, 
Bangladesh, Myanmar, Vietnam and Thailand). It thus can 
travel 8,000 km from its breeding grounds following the 
East Asian – Australasian “Flyway”.

ONE OF THE MOST THREATENED BIRD SPECIES
It is one of the most threatened bird species, as are many 
wader species since wetland environments are degrading 
almost everywhere (more than 80% of East and Southeast 
Asia’s wetlands are classified as threatened). Its IUCN threat 
status was upgraded to Critically Endangered in 2008. It 
declined by 90% in the decade between 2000 and 2009 
and was down to less than 250 breeding pairs in 2014. The 
two main threats seem to be intertidal habitat loss and 
degradation, and trapping on the wintering grounds, when 
young birds are disproportionately affected as they are 
thought to remain on their wintering grounds for their first 
18 months. Since 2009, a wide range of people and 
organizations have taken action to halt the decline. A captive 
population has been established as a safe-guard against 
extinction. Signs are encouraging and the population decline 
is now much reduced.

THE QUEST OF THE GRAIL :  
BREEDING WINTERING SPOT
Without knowing the location of most of the important 
breeding, wintering and staging grounds, it is impossible 
to adequately protect the spoon-billed sandpiper. Satellite 
tracking is helping here, especially since a 2 g solar PTT tag 
was developed by Microwave Technology Inc. in 2016, small 
enough for tracking spoon-billed sandpipers. The tags were 
tested on dunlin in captivity to see how the birds reacted 
– they seemed to simply ignore the tag and the antenna.
Argos PTT Tags were fitted to three wild, adult spoon-billed 
sandpipers in October 2016 at the Tiaozini mudflats in 
Jiangsu, China (south-western corner of the Yellow Sea). 
Thirteen more have been fitted since (7 more in China and 
6 in Russia).

This has led to the discovery of new staging, wintering and 
breeding sites, including only the second known autumn 
moult site in the demilitarized zone of North Korea. The 
fact that birds migrating to Bangladesh, Myanmar, and 
Thailand do so overland has been confirmed. Some threats 
have also been addressed, thanks to the tracking, such as 
illegal mist netting at sites in southern China.

DISCOVERING THE UNKNOWN FROM SPACE
Argos telemetry is thus helping to answer questions about 
spoon-billed sandpiper migration that have intrigued 
conservationists for centuries. Satellite tracking work is 
continuing to identify more unknown sites, as part of an 
integrated international effort to save the species. The most 
important and challenging action is maintaining and 
protecting habitat at key sites, particularly stopover sites 
in the Yellow Sea. The fact that China banned intertidal 
reclamation in 2018 hopefully represents a transformative 
change in the fortunes of the spoon-billed sandpiper.

Tracks of three bird fitted with 2-g Argos PTTs in Jiangsu 
province, China, in autumn 2019  
(Credit WWT)

80% 
OF EAST AND SOUTHEAST ASIA’S 
WETLANDS ARE CLASSIFIED AS 

THREATENED

90% 
IS HOW MUCH THE SPOON-BILLED 
SANPIPERS’POULATION DECLINED 

BETWEEN 2000 AND 2009

2G 
SOLAR PTT TAG WAS DEVELOPED 

IN 2016, SMALL ENOUGH FOR 
TRACKING SPOON-BILLED 

SANDPIPERS.

The East Asian 
Australasian 
“Flyway”  
(Credit WWT)
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Sea turtle ecology: 
a novel solution 

to increase 
knowledge  

using Argos

By Damien Chevallier, Researcher, 
Hubert Curien Pluridisciplinary Institute

read the online article
https://www.argos-system.org/sea-turtle-ecology-a-novel-solution-to-increase-knowledge-using-argos/
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atlantic ocean

An essential part of 
animal conservation is knowing and 
understanding their behavior. More 
than 500 turtles are tracked every 
month with Argos so that scientists 
can identify feeding and nesting 
areas as well as understand their 
migratory patterns.



     #87  ARGOSFORUM  9  

1ST STEP:  
TRACKING – METOCEAN ENVIRONEMENT 
For More than 35 years scientists have been using Argos to 
monitor the movements of marine turtles. In 2019 Damien 
Chevallier, CNRS-IPHC, revealed a leatherback turtle’s 
migratory journey of more than 20,000 km over a period 
of 6 months.
Their daily positions combined with ocean data have also 
provided a better understanding of their movements. Below 
is a turtle turning around a Mediterranean cyclonic eddy.
Until recently gathering information about their different 
activities and more specifically, the time they spend doing 
each activity, has remained a challenge. Instruments such 
as Time-depth recorders (TDR) and miniaturized tri-axial 
accelerometers, provide insights into turtles’ underwater 
activities but lacked validation through simultaneous visual 
observation.

2ND STEP:  
INNOVATIVE VIDEO RECORDING SYSTEM
After several years of research, Lorène Jeantet and Damien 
Chevallier, CNRS-IPHC, suggest a new approach incorporating 
various methods by using video recorders combined with 
multi-sensor miniaturized loggers such as a tri-axial 
accelerometer, a tri-axial gyroscope and a TDR to identify 
the different behaviors of sea turtles from accelerometric 
sequence.

37 
IMMATURE FREE-RANGING 
GREEN TURTLES, WERE 
EQUIPPED WITH A RECORDER

1 
GONIOMETER HELPED TO 
RECOVER THE RECORDER AND 
OBTAIN 20 HOURS OF FOOTAGE 
AND ACQUIRE AMAZING 
INFORMATION REGARDING  
TURTLE BEHAVIOR

Vita is a loggerhead turtle that was 
captured in the Balearic Islands on July 
2018 by NGO Alnitak. It was equipped with 
a satellite tag and oceanographic sensors 
that provided real-time data to ICTS SOCIB.

37 immature free-ranging green turtles, each equipped 
with a recorder, were monitored for varying periods of time. 
The loggers were attached, with minimal disturbance, to 
the carapace using four suction cups allowing them to be 
released remotely.
Once the camera released, the goniometer played an 
integral part in recovering nearly 20 hours of footage by 
detecting the Argos tags glued to the device.
Watching the footage and processing the data enabled 
the team to identify the various behaviors and measure 
their starting and ending times to the nearest 0.1s, with 
accuracy detection of behaviors of 95%.
Understanding how turtles behave is essential in measuring 
how environmental changes and human activities are 
impacting them. Combining this information with location 
data can help identify the areas where turtles must be 
protected which can significantly contribute to 
their conservation.

20,000 kilometers journey was undertaken 
by this leatherback turtle. It left Martinique 

in June 2018. Its latest positions, off the coast 
of Senegal, were reported in January 2019. 

Turtle tracked by Damien Chevallier, 
CNRS-IPHC

20 000 KM 
THE AMAZING DISTANCE 
UNDERTAKEN BY A 
LEATHERBACK TURTLE 
OVER 6 MONTHS. THIS 
TRAJECTORY WAS 
RECORDED THANKS  
TO ARGOS
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read the online article
https://www.argos-system.org/fisheries-bycatch-risks-to-seabirds//

Assessing 
fisheries  

bycatch risks 
to seabirds

southern ocean

After more than thirty years of 
Argos satellite telemetry, the 
extensive datasets that have 
accumulated can be used in 
diverse, large-scale studies. 
Incidental mortality (bycatch) in 
fisheries threatens Southern Ocean 
seabirds such as albatrosses and 
petrels. Data from the Argos system 
can be combined with other 
tracking data for comprehensive 
analyses of overlap between 
fisheries and the birds’ feeding 
habitats, and thus evaluation of 
bycatch risks to seabirds.

By Richard A. Phillips, Leader of Higher 
Predators and Conservation group,  

British Antarctic Survey, U.K.
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One of the most topical applications of satellite telemetry 
is to assess areas used by marine animals and by fishing 
fleets in order to understand potential threats.

SEABIRDS’ VITAL ROLE
Seabirds are long-lived, late to mature and have low 
reproductive rates, thus making their populations sensitive 
even to small increases in mortality. Seabirds can swallow 
baited longline hooks or strike trawl warp and other cables. 
Ecosystem-based fisheries management involves both 
minimizing bycatch of non-target species and establishing 
sustainable harvesting of target stocks. As upper trophic-
level predators, seabirds have a vital role in the ocean 
ecosystem and their decline can have a major impact on 
cycling of nutrients. Regulations can be put in place to 
mitigate seabird bycatch but require enforcement. Although 
management of some fisheries has improved greatly in 
the last 1-2 decades, seabirds are so wide-ranging that the 
threat may persist elsewhere. For example, although the 
risk to globally important albatrosses and petrels breeding 
at South Georgia has been minimal in the local fisheries 
since the early 2000s, the populations remain in steep 
decline because of bycatch in other parts of their range.
Bycatch risks to seabirds depend on the distribution, type 
and magnitude of fishing effort on the one hand, and on 
the distributions and habitat preferences of the birds on 
the other. In addition, most tracking of seabirds has focused 
on breeding adults, and we are still missing such information 
on other life‐history stages (failed breeders, juveniles and 
immatures).

ANALYZING A LARGE DATABASE OF TRACKS
A large database of tracks from Bird Island (South Georgia, 
South Atlantic) including 1,692 tracks (many of them involving 
Argos satellite telemetry, such as the ones used in tracking 
of juvenile grey-headed albatrosses for 788 individuals of 
all ages from four different seabird species was analyzed 
in relation to longline and trawl fisheries activities in the 
Southern Ocean. The main aims were to determine where 
and when birds were at greatest potential bycatch risk, and 
from which fleets. Those four breeding populations – grey‐
headed (Thalassarche chrysostoma), black‐browed 
(Thalassarche melanophris) and wandering (Diomedea 
exulans) albatrosses, and white‐chinned petrels (Procellaria 
aequinoctialis) – are considered to be high priorities for 
conservation because of their global importance and high 
rates of decline. Monthly population‐level distributions were 
estimated from tracking data, weighting each life life‐history 
stage based on demographic models.

BYCATCH RISKS TO SEABIRDS
Results show that the overlap between the birds’ at-sea 
distributions and longline fisheries was highest for black-
browed albatrosses, while for trawl fisheries, it was highest 
for white‐chinned petrels. Geographically, the birds 
overlapped with fisheries in all ocean basins, but particularly 
with longline and trawl fleets in the South Atlantic, and 
longline fleets in the south-west Indian Ocean. It was possible 
to identify which national fleets overlapped the most with 
the birds and therefore presented the greatest potential 
bycatch risk. There was also a strong seasonality in the 
relative overlap. Assessments of bycatch risk are crucial for 
informing effective mitigation strategies. With the use of 
extensive existing tracking datasets, these risk assessments 
can be done in any region in the world, and for many species, 
and can be updated as more data become available. This 
should help in assessing threats, ensuring regulations are 
appropriate, and in improving monitoring of bycatch rates 
and enforcing compliance.

1,692 TRACKS OF BIRDS 
ISLAND (SOUTH GEORGIA, 
SOUTH ATLANTIC) HAVE BEEN 
ANALYZED AMONG A LARGE 
DATABASE

788 INDIVIDUALS OF ALL AGES FROM 
FOUR DIFFERENT SEABIRD SPECIES 
WERE ANALYZED IN RELATION TO 
LONGLINE AND TRAWL FISHERIES 
ACTIVITIES IN THE SOUTHERN OCEAN.

Wandering albatross chick shortly before fledging  
at Bird Island (South Georgia), fitted with an Argos PTT  
(Credit BAS) (Credits Michael R Loomis)
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How to define a 
protected area 

for elephants 
from space? 

By Mark MacAllister,  
Communication/Education Coordinator, 

& Michael, Loomis, Elephant Conservation 
Specialist, North Carolina Zoo Society

cameroon

African elephants are under assault 
due primarily to the illicit ivory 
trade and, to a lesser extent, habitat 
destruction and human incursions. 
Numbers are plummeting 
throughout most range states. 
Understanding elephant movement 
patterns, home ranges, land use 
patterns and corridor use are 
essential in developing 
conservation strategies.

read the online article
https://www.argos-system.org/elephants-cameroon/
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The North Carolina Zoo, in partnership with the Cameroon 
Country Program Office of WWF and the Cameroonian 
Ministry of Forests and Wildlife, has employed satellite 
tracking of African elephants (Loxodonta) using Argos PPTs 
to produce data for conservation since 1998 . These data 
have been used for numerous purposes, including mitigating 
human/elephant conflict, improving anti-poaching efficacy, 
evaluating habitat restoration efforts and developing an 
understanding of how elephants utilize their habitat in 
relationship to man-made and natural features. Perhaps 
most importantly, these data have also been used to help 
define new protected areas.

Mount Cameroon is an active volcano that rises to 4000 
meters from the Gulf of Guinea on Cameroon’s western 
coast. It is heavily forested up to approximately 2000 meters 
and is home to several endemic plant and animal species, 
as well as to several large mammal species, including forest 
elephants and chimpanzees.

The lower slopes of Mount Cameroon are surrounded by 
commercial agriculture and small villages. Between 100 
and 200 elephants are thought to inhabit Mount Cameroon. 
Due to the biological importance of the area, the government 
of Cameroon began the process of establishing a national 
park on Mount Cameroon.

The forest elephant is the iconic animal species found there. 
The elephants on Mount Cameroon are difficult to study 
due to the rugged terrain and heavy forests on much of 
the mountain. Fitting elephants with satellite telemetry 
collars proved to be the best way to monitor their locations 
and, subsequently, to determine their home ranges and 
land use patterns within the proposed national park.

Recently, home range data from the collared elephants 
were used in developing the land use plan for the newly 
established Mount Cameroon National Park. Kernel home 
ranges were calculated from location data points derived 
from five collared elephants representing five herds. The 
75% kernel for the five elephants was overlaid on a map of 
the proposed boundaries of the national park.  These data, 
plus some additional animal survey data, were used to 
define the core conservation area of the national park.

Core Conservation area, Mt. Cameroon National 
Park (Credits WWF-Cameroon Country Program 
Office

Kernel home ranges (percentage of 
presence within the area) of the five 
elephants collared on Mount Cameroon 
— one individual was equipped by herd 
(Credits WWF-Cameroon Country Program 
Office)

Attaching an Argos collar to a forest 
elephant (Credits Michael R Loomis)

100-200 
BETWEEN 100 AND 200 

ELEPHANTS ARE THOUGHT TO 
INHABIT MOUNT CAMEROON.

1998 
SINCE THE 90’S ARGOS 

SATELLITE TRACKING OF 
AFRICAN ELEPHANTS 

(LOXODONTA) HAS BEEN 
USED TO PRODUCE DATA FOR 

CONSERVATION 
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Red-throated 
divers move away 

from offshore 
wind farms

the german bight

Argos can help in evaluating 
overlaps of human activities and 
protected aquatic bird habitats. 
With that information, the planning 
of new infrastructures such as 
offshore wind farms can take 
species like the red-throated divers 
in consideration. 

By Stefan Heinänen PhD, 
Head of Sustainable Coastal Management, 

Novia University of Applied Sciences, Finland

read the online article
https://www.argos-system.org/divers-move-from-wind-farms/
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WIND FARMS ON PROTECTED  
AQUATIC BIRD HABITATS
The red-throated diver (Gavia Stellata) is a strictly protected 
aquatic bird, particularly sensitive to anthropogenic 
disturbances. When not breeding (in boreal and Arctic 
lakes), Red-throated divers are found in the relatively shallow 
coastal waters of the Northern hemisphere. Their preferred 
habitats are overlapping with human activities and 
infrastructures, including offshore wind farms. The German 
Bight (eastern North Sea) is among the places where 
construction of wind farms is expanding, and it is therefore 
important to estimate their impacts on the birds’ behavior 
and population.

A study uses Argos satellite telemetry locations of red-
throated divers and aerial video surveys, in a distribution 
modelling approach taking environmental data into account, 
similar to the one mentioned in Distribution of baleen 
whales in the mid-North Atlantic Ocean with pseudo-
absence generated, but no prey model as input.

VERY FEW RED-THROATED  
DIVERS WITHIN THE WIND FARM AREAS
In this project, forty-five red-throated divers were tagged 
in the German Bight in the winters of 2015, 2016 and 2017, 
in an area where six wind farms have been built.

Direct analysis of Argos telemetry shows very few locations 
within the wind farms’ areas (9 on 2682), and of the aerial 
video survey none, and very few within 5 km, even though 
the areas show high habitat suitability in a modelled scenario 
without the wind farms. The telemetry data also indicate 
that the displacement distance decreases with decreasing 
visibility. Both approaches find that red-throated divers are 
strongly displaced in suitable habitats from wind farms 
and 5 km around with their density 90 % lower than the 
reference. The effect decreases with distance from wind 
farms; however, a significant reduction could be found up 
to 15 km away.

CONSIDERING RED-THROATED  
DIVERS IN WIND FARM PLANNING
It must be noticed that the study does not consider 
population impacts, only displacements. The study therefore 
does not reveal how the displacements affects the total 
size of the population. However, these results should be 
taken into consideration in spatial planning of offshore 
wind farms to avoid impacts on red-throated divers.

3
IS THE NUMBER OF YEARS  

THE STUDY TOOK

45
RED-THROATED DIVERS 

WERE MONITORED FOR THIS 
STUDY

2000  
BIRDS ARE TRACKED  

BY ARGOS EVERY MONTH

Telemetry data in the analysis. The 
colored dots indicate the presence of 
different individuals as located by 
Argos. The dark grey areas are the 
wind farms, with distance in orange 
colors. (from [Heinänen et al., 2020] )

A red-throated diver with an Argos 
Tag (Credit Claudia Burger)



Seals tracked 
by Argos prove 

great migrators saint-pierre-et-micquelon

Scientific studies based on Argos 
tracking data have confirmed they 
are great migrators? The grey seal, 
long hunted for its fur, still holds 
lots of surprises. Cécile Vincent, a 
lecturer and research scientist at  
La Rochelle University at the Chizé 
biological research centre (CEBC), 
makes great discoveries on this 
endearing species.

By Cécile Vincent, 
Researcher, La Rochelle 

University - Chizé Biological 
Research Center

read the online article
https://www.argos-system.org/seals-tracked-by-argos-prove-great-migrators/
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SEALS REBOUNDING ATFER LONG BEING 
HUNTED FOR THEIR FUR
The grey seal and common seal are now classified on the 
IUCN scale as protected species of “minor concern”, even 
though common seals are more fragile. This is good news, 
the result of effective conservation measures. Today, both 
species are even growing in number. But this was not always 
the case. For a long time, the popularity of seal fur in the 
European fashion industry drove intensive seal hunting and 
the collapse of populations. As a result of opposition to 
organized hunting, laws evolved, and hunting was regulated 
to ensure the sustainability of the species. However, it should 
be noted that populations have still not returned to their 
19th-century levels.

WHAT ARE THE THREATS TO THESE SPECIES 
TODAY?
The main pressures on grey and common seals are all linked 
to human activity: interaction with fisheries, but also 
disturbance on dry resting places, water pollution, noise 
disturbance of the marine environment caused by shipping 
traffic and offshore activities (oil rigs, wind farms), etc.

SEALS UNDER CLOSE WATCH
To better understand and protect these species, the scientific 
community is getting organized and marine mammal 
monitoring programs are being set up through telemetry 
tracking campaigns in the main colonies of grey seals 
(Halichoerus grypus) and common seals (Phoca vitulina).

WHY THESE ARGOS TRACKING SURVEYS?
The objectives of these Argos survey campaigns are to track 
the animals’ movements, see how colonies are intercom-
nected, particularly in their feeding areas, and obtain samples 
to study their ecological niche and their possible 
contamination by pollutants.

PACKED WITH TECHNOLOGY
A transmitter never exceeds 3% of the animal’s weight. For 
tracking seals, they weigh about 380 grams, their battery 
can last a year, but tracking usually lasts 8 months. When 
the animal moults, the transmitter just drops off. Each 
transmitter carries diving, temperature and humidity sensors, 
an accelerometer, a GPS chip, and an Argos transmitter. 
Throughout the transmitter’s life, it records all these 
parameters and uplinks them to the Argos satellite 
constellation. 

WHAT HAS BEEN DISCOVERED  
THANK TO ARGOS TRACKING?
The main discovery is that common seals were thought to 
be sedentary; well that was wrong! They can swim between 
100 and 200 kilometers, which makes them great travelers 
and in terms of population dynamics they are specimens 
for which conservation measures must be adapted 
accordingly to cover their entire territory. But many questions 
remain: How do they find their way around? Are their 
migration paths genetically transmitted? Do they learn 
from one another within colonies? Why are they found in 
the regions observed with Argos? These are all questions 
that will require many more years of study, which is what 
so fascinates Cécile Vincent who we thank for sharing her 
knowledge with us.
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100-200 KM
IT’S THE DISTANCE THAT COMMON 
SEALS CAN SWIM PROVING THAT 

THEY ARE NOT SEDENTARY

3% 
A TRANSMITTER NEVER EXCEEDS 

3% OF THE ANIMAL’S WEIGHT

380 GRAMS
IT’S THE WEIGHT OF THE ARGOS 

TRANSMITTERS USED  
IN THIS RESEARCH

8 MONTHS 
IT’S THE LIFETIME OF THE ARGOS 

TRANSMITTER BATTERY
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Dorcas gazelles’ 
seasonal patterns 

of activity 
recorded by 

Argos
 

sahel

Dorcas gazelles live North of Sahel, 
in Africa. In some countries they are 
vulnerable and reintroducing them 
requires assessing their ability of 
adaptation to a new environment. 
Argos transmitted activity data 
recorded by collars enable to better 
understand their modes of 
activities depending on the 
seasons.

By Teresa Abáigar Ancín, 
Researcher, Spanish National 

Research Center (CSIC)

read the online article
https://www.argos-system.org/dorcas-gazelles//
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THE SMALLEST GAZELLE SPECIES
The Dorcas gazelle (Gazella dorcas) is one of the smallest 
gazelle species (no more than 16 kg for adult males). They 
live in North Africa, from the Atlantic coast to the Red Sea, 
North of Sahel up to the Mediterranean coasts. This leads 
to a variety of habitats and climates they can be found in, 
and thus of food and water availability but also likely of their 
daily activity rhythms. Poaching lowered their population 
down to a threatening level, even if their situation is not at 
the same level of vulnerability in all the countries and 
habitats they are found in.

REINTRODUCTION PROJECT IN SENEGAL
The Estación Experimental de Zonas Aridas (National Spanish 
Research Council, CSIC) in Almería (Spain) led a project to 
reintroduce the Dorcas gazelle to Senegal from where they 
disappeared in the 1970s. As part of the project, a monitoring 
of some reintroduced population to assess their ability to 
adapt and the adequacy of the environment to host them.

A REINTRODUCTION CLOSELY MONITORED
Three male Dorcas gazelles born in captivity were equipped 
with GPS collars transmitting by Argos, with built-in activity 
recorders composed of dual-axis motion sensors sensitive 
to head and neck movements and of a temperature sensor. 
The gazelles were released in the Katané enclosure (see 
map) into semi-captive conditions. It must be noticed that 
the small size of the sample limits somehow the scope of 
the conclusions.

A RESTING POPULATION
Results show that the main activity of the gazelle, whatever 
the season, is “resting”, i.e. from the sensor point of view, 
not moving. Outside these “resting” phase, the most time 
is dedicated to feeding, then moving quietly (“displacement”) 
and even less often running (7-8% of the time). The pattern 
of activities during a day is different with respect to the 
seasons, though. Temperature with respect of the hour of 
the day seems to be the most important factors determining 
the gazelles’ activities.

Three different daily patterns were found: one diurnal with 
motion activities higher during the light than during the 
dark period and the most activities at mid-day, during the 
dry-cool season (December to February; dry period with 
average temperatures lower than 28°C); a bimodal pattern 
with maximum activity at dusk and during the dark hours 
and resting mostly at mid-day, during the hot-dry season 
(April; also a dry period, but with temperature higher than 
30°C on average); and a transitional pattern in March, in 
which activities are higher during the light than during the 
dark periods but in which, at mid-day, the time spent resting 
is similar to the one dedicated to any other activity (feeding, 
moving, running).
The switch between the diurnal rhythm and the bimodal 
one is made when the average high temperatures exceed 
the Dorcas gazelle’s body temperature (38.5 – 39 °C). Their 
inactivity during hot hours facilitates thermoregulation and 
avoids the thermal stress of mid-day. This is an adaptation 
displayed by various species living in extreme conditions.

MAIN DISCOVERY : THE ACTIVITY PATTERNS 
This study shows, for the first time, the activity patterns of 
the Dorcas gazelle. It also illustrates their ability to adapt 
to environmental climate conditions, including ones with 
extreme high temperatures. To do that, they can modify 
their daily activity patterns. This capacity is crucial to assure 
the success of its reintroduction.

A dorcas gazelle with a GPS-collar 
recording activities, transmitted by Argos. 
The collar weights less than 500 g

7-8 %  
OF A DORCAS GAZELLES’ 
TIME IS DEDICATED TO 
RUNNING BUT MOST OF THE 
TIME THEY ARE RESTING

The patterns of 
activities 
recorded in 
February and 
March. The 
resting or 
moving activities 
differ depending 
on the month 
(credits Estación 
Experimental de 
Zonas Aridas/
CSIC)
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It’s now even 
easier to 

recover your 
transmitter 
in the field 

thanks to the 
new ARGOS 

Platform 
direction 

finder

The goniometer has been designed by CLS to 
specifically allow users to find active ARGOS 
platforms in the field. Depending on the altitude 
and the reception conditions the goniometer 
can detect all transmitting platforms within a 
radius of 100 km or more
This highly sensitive direction finder allows  
field recovery of Argos platforms by detecting:
•  The direction towards the Argos platform
• The signal power of the Argos transmitter
•  The GNSS positions transmitted by the platform  

(if any)

SYSTEM CAPABILITIES

  Argos demodulated messages  
and PTT reception angle are displayed

  Provides direction and distance estimation  
of the transmitter

  Real-time decoding of GPS positions  
transmitted by the platform (if any)*

  All received data is stored  
and can be downloaded via USB

NEW FEATURES
Full compatibility with the current ARGOS  
constellation, ARGOS 4 and future KINEIS constellation

Extended Internal Memory save up to 200 000 
messages internally (shared between all favorites 
platforms)

All to Favorite mode to automatically consider any 
platform received as a favorite (internally recorded)

Proximity & Narrow band modes for last meters  
and difficult conditions
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Understanding  
a species in its  
environment  
at a glance

HOW CAN WE BETTER UNDERSTAND  
SPECIES’ BEHAVIOR AT A GLANCE? 

The highest quality ocean and atmospheric 
models are now available in the ArgosWeb 
mapping tool free of charge.

CLS’ 20 years’ experience in Satellite 
Oceanographic data processing means you’ll be 
able to synchronize your Argos tracks instantly 
with environmental parameters and gain rapid 
insights into species’ behavior and its physical and 
biochemical environment. 

The METOC option via ArgosWeb 
gives you access up to 12 months 
worth of data from a variety of 
datasets: Sea surface temperature, 
Phytoplankton, Primary 
productivity, Surface current, 
Surface wind, Clouds, Ice cover, Air 
temperature and Sea Level Anomaly. 

The full CLS Product catalogue 
description can be found at  

https://datastore.cls.fr/

ASK FOR MORE INFORMATION: 
argos-inquiry@groupcls.com 

GET ACCESS TO 
OCEANOGRAPHIC  
& METEOROLOGICAL 
PARAMETERS

MAKE A LINK WITH YOUR 
ANIMAL’S BEHAVIOR 
AND ITS PHYSICAL 
& BIOCHEMICAL 
ENVIRONMENT

BENEFIT FROM CLS’ 
EXPIERENCE IN SATELLITE 
OCEANOGRAPHIC DATA 
PROCESSING



ANGELS
THE ARGOS METAMORPHOSIS 

HAS STARTED

# NEW WITH 
ANGELS!

VERY LOW DATA RATE  
(A4 MODULATION)

# 8 SATELLITES 
NOW AVAILABLE

# A MINIATURIZED 
ARGOS SATELLITE 

THAT EXCEEDS OUR 
EXPECTATIONS!

NEW FREQUENCY BAND 
DEDICATED TO THOSE VERY  
LOW POWER TRANSMITTERS

EXCELLENT PERFORMANCE  
AT 100MW 

SMALLER TRANSMITTERS  
AND GREATER LONGEVITY   

+15%  
DOPPLER LOCATIONS

+15%  
DAILY DATA  

TRANSFER CAPACITY

ALREADY  
STREAMING  

DATA TO USERS



WE  
WELCOME  

YOUR  
CONTRIBUTIONS!

WE KNOW  
YOUR WORK IS  

THE KEY TO  
THE FUTURE OF 
BIODIVERSITY

LET US PUBLISH IT!
ARGOS-EDITORIAL@GROUPCLS.COM

ARGOS 
CONNECTED-PROTECTED


