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EDItOrIAl

This edition of the ArgosForum features the Indian Ocean, one of the 
world’s largest oceanic zones and a crucial habitat for marine life. 
Six species of sea turtles are found in this ocean’s warm waters, 
whale sharks, dolphins and manatees breed and give birth here and 
marine birds are numerous. Fisheries flourish with tuna and shrimp. 
Oceanographers are keen on understanding the dynamics of this 
predominately subtropical ocean and identifying the consequences 
of world climate change there. Approximately 2500 Argos beacons  
collect data from this zone and relay it to users worldwide. But the 
Indian Ocean, boardered by India in the Northeast, is the star of this 
ArgosForum issue not only because of its importance to marine life 
and its role in the climate system but also because it allows us to 
highlight India’s contribution to the Argos system. As we prepare for 
the launch of the fourth Argos-3 payload on-board the Indian satellite, 
SARAL, early 2013, it is the moment to celebrate India’s role in this 
international scientific system. India joined the OPSCOM, committee 
that manages the development and operations of the Argos system, in 
2007, and has been a dedicated partner ever since. Six ground stations 
receive Argos data over the area for real time processing. The growing 
Argos-3 constellation promises additional services for users in this zone 
and around the world. Enjoy reading about Argos system’s contribution 
to understanding the Indian Ocean.

By Christophe vassal
CEO of ClS
 

All ARGOS publications are available at:
www.argos-system.org

prOJECtS

By 
Nagaraja Kumar

By 
By mathieu Belbeoch and 
the Argo Steering team
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Sea turtles are no respecters of borders, still less 
of Exclusive Economic Zones (EEZs), intergovern-
mental agreements or national commitments.  
And they completely ignore the socio-eco-
nomic situations of countries or the financial  
crisis afflicting the planet. For the last 110 million 
years, they have been calmly migrating, travelling 
hundreds and even thousands of kilometers 
between their egg-laying and feeding areas, with 
no other purpose than to ensure the survival of 
their species. Over the course of these great 
ocean voyages, they are often affected by human 
activities, sometimes to their advantage, but very 
often quite the opposite is true.

This is the case in the Western Indian Ocean 
where turtles and humans are in close contact. 
There are some major egg-laying sites for green 

turtles (Chelonia mydas) in this part of the world, 
such as the scattered French “Éparse Islands”,  
the coral islands of the Seychelles or the 
Comoros archipelago. The turtles also have major 
feeding grounds here, mostly consisting of very 
abundant seagrass meadows along the coasts of  
Mozambique, Tanzania, Kenya and Madagascar.

We still know little about their movements 
between nesting sites and feeding grounds. 
What kind of contact do they have with deep-sea 
fishing activities when out at sea? Which coastal 
areas do they prefer for feeding, and what are 
the threats to their safety? We need answers to 
these questions if we are to draw up an effective 
management and conservation strategy for these 
iconic migratory species.

the Western Indian Ocean is a privileged zone 
for feeding and egg-laying for green 

turtles (Chelonia mydas) and loggerhead turtles (Caretta caretta). But 
very little is known about the turtles’ movements between feeding and 
nesting sites, which is why the French research institute, IFrEmEr, and 
Kélonia, the Observatory of marine turtles on reunion Island, launched 
an ambitious satellite tag tracking program in the region. the program 
aims to improve knowledge of the movements of green and loggerhead 
turtles over time, as well as learn more about the interactions between 
loggerhead turtles and longline fishing. As Jerome Bourjea, mayeul 
Dalleau and Stephane Ciccione explain, the program provides vital 
information about this iconic species.

USEr prOgrAm

SOlvINg tHE 
mYStErY 

OF SEA tUrtlE 
mIgrAtION 

in the Western 
Indian Ocean

By
Jérôme Bourjea, Mayeul Dalleau, 

Stéphane Ciccione

Figure 1: Since 2009, more than 110 Argos transmitters have been 
deployed on female green turtles (chelonia mydas) during the reproduction 
season at the main nesting sites in the South West Indian Ocean making it 
possible to draw up effective conservation strategies.

Loggerhead turtle (Caretta caretta) caught by a long liner in La Réunion island.  
The hook was removed and the turtle released with a satellite tag.
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Understanding turtle behavior 

In 2009, the Ifremer Delegation on Réunion  
Island (www.ifremer.fr/lareunion) and Kélonia,  
the Observatory of Marine Turtles on Réunion Island 
(www.kelonia.org) launched an ambitious satel-
lite telemetry program to improve our knowledge 
of the movements over time of green and  
loggerhead turtles (Caretta caretta) in the  
Western Indian Ocean. Every time these turtles 
come to the surface to breathe, as they journey 
across the ocean, the transmitters attached to 
their shells use Argos beacon technology to send 
live information about their position, via satellite.

Over the course of the project, more than 110 Argos 
transmitters have been deployed on laying green 
turtles during and around the peak of the egg-
laying season at the main reproduction sites in 
the region: Europa, Juan de Nova, Glorieuses, Ma-
yotte, Mohéli (Comoros) and Tromelin (Figure 1). 
The initial analyses show that these turtles 
have crossed no fewer than 9 different EEZs on 
their way to their feeding grounds, which are 
on the coasts of 6 different countries. The East  
African coast, from northern Mozambique to  
southern Kenya, together with northern  
Madagascar, are the principal feeding sites for 
this species. 

Cooperating with fishing fleet

In parallel, and thanks to the willing cooperation 
of Reunion Island’s fishing fleet, 17 Argos 
transmitters have been deployed on immature 
loggerhead turtles caught accidentally by longline 
fishing vessels operating out of Reunion Island 
(Figure 2).

The program aims to learn more about the 
interactions between longline fishing and young 
loggerhead turtles so that measures can be taken 
to reduce its impact. By tracking their movements 
the program has shown that although some of the 
turtles found in the waters around Reunion Island 
and Madagascar migrate to southern Madagascar 
and the Cape of South Africa, a large majority 
move up into the North-Western Indian Ocean. 
Over the course of their journeys, during which 
some have covered more than 13,000 km, some 
even change hemispheres and spend time in the 
north of the Indian Ocean off Yemen and Oman.

A regional approach 

The initial results have persuaded the other coastal 
countries in the region to adopt the same approach. 
The South West Indian Ocean Fisheries Project 
(www.swiofp.net) includes all the countries in the 
region that share in these study and conservation 
initiatives. In 2012, more Argos transmitters will 
be deployed on these two species in Mozambique, 
Tanzania, Kenya, the Seychelles and Mauritius. 
These will provide further data to confirm the  
original results and provide regional decision- 
makers with important information for a 
regional management strategy for this resource, 
currently categorized as threatened by the Inter-
national Union for Conservation of Nature (IUCN).  
This approach is in line with the IOSEA Conservation 
and Management Plan (www.ioseaturtles.org),  
the Memorandum of Understanding on the 
conservation of marine turtles and their habitats 
in the Indian Ocean and South-East Asia, under 
the aegis of the Convention on Migratory Species. 

Figure 2: Thanks to the cooperation of  Reunion Island’s longliner 
fishing fleet , 17 Argos transmitters have been deployed on immature 
loggerheads caught accidentally.

Jérôme Bourjea
Jérôme Bourjea runs the DYMITILE project, studying the migratory  
dynamics of marine turtles in the islands of the Indian Ocean. He has been 
a researcher at the Ifremer Delegation in Reunion Island in the fields of 
conservation biology and fishing for 10 years. His research is focused on 
the connections between marine megafauna in the South-Western Indian 
Ocean and how they can be applied to resource management.

mayeul Dalleau 
Mayeul Dalleau is the principal agent of the DYMITILE project. He is a 
doctoral student at the University of La Réunion and through his research 
seeks to extend our understanding of the biological and environmental 
processes influencing the spatio-temporal dynamics of marine turtles.  
His role is also to imagine how the results of his research could be applied 
to the conservation of these threatened species.

Stéphane Ciccione 
Stéphane Ciccione is the Director of Kélonia, the Observatory of Marine 
Turtles on Reunion Island. Stéphane has spent the last 20 years developing 
programmes for the study and conservation of marine turtles in a 
framework of regional cooperation. The results of these programs are the 
basis of a campaign to raise awareness of these issues, organized by 
Kélonia, which welcomes more than 120,000 visitors a year.
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Dissolved oxygen (DO) concentration in the 
oceanic waters is a key indicator of global climate 
change. Recent observations and model studies 
have suggested a decline in the concentration 
of DO and expansion of oxygen minimum zones 
(OMZs) in the tropical ocean over the past 50 
years. It is therefore of utmost importance to 
monitor oxygen concentration throughout the 
world ocean, particularly in the northern Indian 
Ocean which is one of the three major basins 
in the world Ocean which is characterized by 

presence of OMZs in its sub-surface waters. The 
northern Indian Ocean comprises of the Arabian 
Sea in the west and the Bay of Bengal in the east. 

Both of these basins experience severe oxygen 
depletion at the sub-surface layer (~150-1000 m 
depth) but the vertical extent and strength of the 
OMZ is more pronounced in the Arabian Sea than 
the Bay of Bengal. In fact the Arabian Sea OMZ 
harbors one of the highest volumes of suboxic  
(< 5 µmol kg-1) waters. 

NEW INSIgHt 
INtO ArABIAN 

SEA OmZ 
USINg ArgO-
OXYgEN DAtA 

By
Satya Prakash

TVS Udaya Bhaskar

the Northern Indian Ocean, composed of the 
Arabian Sea and the Bay of Bengal 

is a critical zone to monitor for signs of climate change. research shows 
that oxygen minimum zones (OmZs) are prevalent here, meaning that 
marine ecology and fisheries are threatened long-term. Argo floats 
equipped with oxygen sensors provide essential data about dissolved 
oxygen concentration in the world’s oceans. In the Indian Ocean, India 
is an important contributor to the global Argo program, having deployed 
over 100 Argo floats, about one fourth of which collect oxygen data.  
the data they provide helps scientists such as Satya prakash and tvS 
Udaya Bhaskar of INCOIS gain new insight into the seasonality of 
oxygen depletion and its implications at different thermocline levels.

Figure 1. 
Time series plot of dissolved 
oxygen in the upper 250 m 
obtained from an oxygen 
sensor-equipped  Argo float 
(WMO ID 2900776)
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The Argo Program, underway since 2000, provides 
a suitable platform for monitoring the ocean’s 
interior at adequate temporal and spatial scales. 
The addition of biogeochemical sensors such as for 
dissolved oxygen and chlorophyll has the potential 
to further revolutionize our understanding of the 
ocean’s role in climate change. India has actively 
contributed to the global Argo program and has 
deployed Argo floats, equipped with oxygen 
sensors, in the Arabian Sea and Bay of Bengal. We 
analyzed one such Argo float (WMO ID 2900776)
deployed by India in the central Arabian Sea and 
discuss here some important results from this 
float.

The DO data from the float 2900776 (http://
www.jcommops.org/jcommops-ptf/WebObjects/
jcommops-ptf.woa/wa/PtfComponent?code=290
0776&prog=Argo) shows presence of a perennial 
sub-surface oxygen minimum zone in the central 
Arabian Sea. This not only confirms our existing 
knowledge on the Arabian Sea OMZ but also 
provides a detailed closer look at the seasonal 
dynamics. The new high resolution Argo-oxygen 

data suggests large variations and strong seaso-
nality in oxycline depth in the central Arabian Sea. 
There appears to be semi-annual oscillation in the 
oxycline depth: it is shallower (~60 m) during 
the months of November-January and deeper 
(~120 m) during April-May. 

The oxycline depth shoals up every year during 
the early winter monsoon which indicates inten-
sification of the OMZ and has been attributed to 
sluggish renewal during this season. Small phases 
of decline in the oxycline, though for relatively 
smaller periods, may also be seen during the 
months of late February-early March and July-Au-
gust. This seasonality was not observed during the 
Joint global ocean Flux study (JGOFS) probably 
because of limitation in analytical techniques 
but they did observe a strong seasonality in the 
primary productivity.  The presence of oxygen 
deficient water at a much shallower level has 
significant implications: it can affect nitrogen 
cycling, which in turn can affect the biological 
production on a longer time scale.  It is also likely 
to affect marine ecology and fisheries. 

Figure 2. 
Location of Argo float (WMO ID 2900776) 
in the Arabian Sea (shown in green). White 
line shows geographical limits of oxygen 
minimum zone, outlined by Naqvi et al 
(1991), demarketed by 1μM NO2− contour.
 

Satya prakash
Author is a scientist at Indian National centre for Ocean Information 
Services (INCOIS), Hyderabad, India. He did his PhD at Physical Research 
Laboratory, Ahmedabad, India where he worked on biogeochemistry of the 
Indian Ocean. At INCOIS he is involved in analyzing Argo-oxygen data. He is 
also executive secretary of SIBER (Sustained Indian Ocean Biogeochemical 
and Ecological Research) International Program Office at INCOIS.

tvS Udaya Bhaskar 
is a scientist at Indian National centre for Ocean Information Services 
(INCOIS), Hyderabad, India. He did his PhD on characterizing the surface 
layers of Arabian Sea using Argo profiling float data at Acharya Nagarjuna 
University, Guntur, India. At INCOIS he is responsible for processing and 
Quality control both Real Time and Delayed Mode, of all floats deployed by 
INCOIS as a part of the Indian Argo program. He is also responsible for the 
Argo Regional Centre (ARC) activities of Indian Ocean.
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Since 2005, a joint study by SRI and the WWF-
Tanzania program Office, has aimed to determine 
whale shark abundance, population structure, 
temporal patterns of usage, and movements.  A 
long-term monitoring program was set up with 
visual surveys, ID placard tagging, spot-pattern 
photo identification, and PSAT deployment 
tagging.

Whale sharks could be reliably found swimming 
and feeding on the surface in waters to the 
west of Mafia Island, one of three large Islands 
off the coast of Tanzania.  When encountered, a 
whale shark’s spot pattern was photographed, its 
sex determined by visual confirmation, its size 
estimated, and its GPS location recorded.  All 
whale sharks over 3m total length were tagged 
with a plastic ID placard tag, which displayed a 
four digit ID number.

tracking whale sharks 

Tags were deployed in situ via a specially modified 
spearhead shot from a standard double-banded 
speargun.  Encounter periods lasted between 
30 seconds to 45 minutes, illustrating the short 
windows for observation we have for these 
animals.  In response to their elusive nature 
and our short observation windows, attachment 
of archival tag technology was considered an 
excellent way to increase observation sampling 
and observe long –term behaviors.  Eight whale 
sharks (5 male, 3 female, all juveniles 5-7 m total 
length) were fixed with Microwave Telemtry PTT-
100 pop-off satellite archival tags.   The tags were 
programmed to collect data for a set time interval 
(in this case 2, 8, or 12 months).  At the end of 
the time interval, the tag would pop off its tether 
and float to the surface.  All the archived data 
would then be transmitted to the Argos satellite 
system and retrieved by SRI.

StUDYINg 
WHAlE 

SHArKS 
IN tHE WEStErN 

INDIAN OCEAN

USEr prOgrAm

By
Matthew D. Potenski

A whale Shark carrying an Argos tag
Photo courtesy of the Shark Research Institute

Whale sharks  (rhincodon typus) are the big-
gest fish in the oceans, and can 

achieve sizes bigger than city buses.  they also have a vibrant pattern 
of spots and spend a lot of time swimming near the surface.  Despite 
these facts, we still know relatively little about the biology of whale 
sharks.  Even simple life history parameters have not yet been verified 
and behaviors such as mating or giving birth have never been obser-
ved for this species.  Whale sharks are considered highly migratory 
and remain elusive as their size is greatly dwarfed by the vastness of 
the world’s oceans.  there are several “hot spots” in the world where 
whale sharks are known to aggregate.  Whale sharks have been well 
studied in the Eastern Indian Ocean, mostly based out of the aggrega-
tion site near Ningaloo reef, Australia.  But populations and behaviors 
of   whale sharks in the Western Indian Ocean have only been looked 
at in the last 5-7 years.  Around 2005, the Shark research Institute 
(SrI) determined that a mostly unknown aggregation of whale sharks 
was occurring in the waters off of mafia Island, tanzania, and sent 
matthew potenski to find out more.
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matthew D. potenski 
Matthew D. Potenski earned a BS from Rutgers University in 2001.  
He then went on to work for the Guy Harvey Research Institute at the 
Nova Southeastern University Oceanographic Center for several years.  
Matthew has also worked on many projects for the Bimini Biological 
Field Station-Sharklab in the past 10 years.  He has been working with 
the Shark Research Institute since 2001 and became the Director of 
Field Operations in 2008.  Matthew completed SRI fieldwork on whale 
sharks in Galapagos, Ecuador and Utila, Honduras before setting up the 
joint SRI-WWF research project in Mafia Island, Tanzania.  He is looking 
to build upon and expand his whale shark work in Tanzania with a new 
study that will fulfill his PhD dissertation.  Matthew is based out of New 
Jersey, USA, but travels frequently for his passions of scientific research 
and underwater photography.

method

The data was sent in standard Argos format 
and data from light, pressure, and temperature 
sensors was transmitted.  Pressure data was 
converted to diving depth profiles.  Temperature 
data was plotted.  Light level data was coupled 
with depth data via algorithms in the R –Network 
java runtime environment extension TRACK-IT.  
This analysis provided latitude and longitude 
points corrected with a Kalmann (random walk) 
filter.  Track data was plotted on GoogleMap 
geo-referenced backgrounds for illustration.  For 
accuracy, portions of tracks that were obviously 
the result of error (for example, when the track 
happens to cross over solid land – a physical 
impossibility for whale sharks) were disqualified 
from the dataset.  Some data were also discarded 
when the sharks were undergoing deep diving 
behavior, as the light data was unreliable and 
large error was evident.  The resulting tracks were 
discontinuous, but they indicate that the sharks 
use specific areas of the extent of their travels.

 

results 

The results of the PSAT tag data shows two 
important facets of whale shark movements off 
of Tanzania. The whale sharks showed evidence 
of North-South movements along the Tanzanian 
coast and stayed mostly within Tanzanian waters.  
The largest range for a track was covering 
approximately 1000 km of East African coastline, 
from Southern Kenya to Northern Mozambique.  
These sharks also spent a lot of time around 
Mafia Island and seemed to spend a lot of time 
in the shallower waters of the shelf.   As juvenile 
sharks, they may have a limited home range off 

of Tanzania, and may transition to a more pelagic 
and migratory lifestyle as they reach maturity. 

The whale sharks of Mafia also show no 
interaction with a population being studied in 
Southern Mozambique, which display strong 
East-West movements between Mozambique 
and Madagascar. Based upon satellite tag data 
collected with the aid of the Argos system, it was 
determined that the whale sharks found off of 
Mafia are using a smaller area than assumed and 
that Mafia Island itself may be essential habitat 
for this population of whale sharks in the Western 
Indian Ocean.

About Shark research Institute

Shark Research Institute (SRI), a multi-discipli-
nary, nonprofit, scientific research organization, 
was created to sponsor and conduct research 
on sharks and promote their conservation. It 
serves the scientific community, individuals and 
organizations concerned about the health of our 
marine ecosystem, and marine resource users. 
SRI works to correct misperceptions about sharks 
and stop the slaughter of 100 million sharks 
annually. Current projects include visual and 
satellite tracking, behavioral and DNA studies of 
sharks, environmental advocacy, publications and 
public education.

Learn more: www.sharks.org 
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SUStAINABlE 
mANAgEmENt 

OF tUNA IN 
NOrtH INDIAN 

OCEAN
By

Nagaraja Kumar

Indian National Centre for Ocean 
I n f o r m a t i o n 

Services (INCOIS), an autonomous body under the Indian ministry of Earth 
Sciences is engaged in ocean observation, modeling, information and 
advisory services. In the Indian Ocean, information available on the tuna 
habitat preferences and their migration patterns is poor. It is necessary to 
build up such a knowledge base for effective and sustainable management 
of tuna fisheries in the region. In this context, INCOIS initiated a project on 
“Satellite telemetry studies of tuna in the India Seas (SAttUNA)”to track the 
Yellowfin tuna (thunnus Albacares) with Satellite tracked pop-up Standard 
Archival tags (pSAt). Central marine Fishery research Institute (CmFrI), 
Fishery Survey of India (FSI) and Centre for marine living resources and 
Ecology (CmlrE), who has wide experience in field operations including 
tagging, are the partners of INCOIS in SAttUNA responsible for collecting 
hydrographical, physical and biological parameters in the seas around India.  

The main objective of the project is to develop 
comprehensive baseline data on the environmen-
tal and biological parameters influencing tuna 
habitat and migration in the Northern Indian 
Ocean. Though the Tuna will be tracked over 
the entire Northern Indian Ocean, the tagging 
operations will be carried out in the Indian EEZ off 
Visakhapatnam, Lakshadweep Islands, Chennai, 
Mumbai and Port Blair. 

 

India’s first tuna tagging operation 

Tagging of Yellowfin Tuna with Satellite Pop-up 
Tags is the first of its kind in India and INCOIS 
successfully tagged 20 Yellowfin Tuna (08 tags 
off Visakhapatnam, Andhra Pradesh, 05 Tags off 
Chennai, Tamilnadu and 07 Tags off Lakshadweep 
Islands) during December 2011 – April 2012 with 
PSAT model X-Tag procured from M/s. Microwave 
Telemetry Inc., USA.

Also INCOIS proposed to continue the tagging 
operations with PSAT’s during its XII Plan Period 

(April 2012 – March 2017) and had plans to tag 
another 25 Yellowfin Tuna during October 2012 
– March 2013 to build up the database. The Tag-
ging operations will be carried out using fishery 
research vessels and commercial fishing vessels. 
ARGOS data telemetry system will be used for the 
direct transmission of data to INCOIS. 

 

leading to sustainable management of tuna 
fisheries

The PSAT tags will provide the data on tempera-
ture, depth and light levels along the migratory 
routes of Yellowfin Tuna. The light levels are used 
for underwater geolocation. Additionally, they will 
provide information on surface drift once the tag 
pops up and floats on the surface. The data on 
the environment preferred by the Tuna together 
with the information on their migratory routes 
will provide the essential information required for 
the sustainable management of Tuna in the seas 
around India.

Tagging a tuna in the Indian Ocean 
by a team from CMFRI
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tHE ArgO 
prOgrAm IN 

tHE INDIAN 
OCEAN

In its short life the Argo data set has become an 
essential mainstay of climate and ocean modelers, 
complementing information from Earth observing 
satellites,  but uniquely providing subsurface 
information giving new insights into changes in 
the earth’s hydrological cycle and opening the 
possibility of seasonal climate forecasting.

In late 2012 the Argo array has risen to 3500 
floats, the largest it has ever been, and the 
average lifetime of the floats has approximately 
doubled in the past decade.

Argo floats are gathering profiles of temperature 
and salinity (together with information on subsur-
face water movement) at the impressive rate of 
1 profile approximately every 4 minutes and on 
November 4th 2012 the array passed the symbolic 
milestone of collecting its 1 millionth profile.

The float that collected the symbolic profile is 
operated by the Indian Argo program (INCOIS), 
(Float # 2901287), and helps in understanding 
monsoon rainfall seasonal patterns.

Since Argo’s beginning, the INCOIS is responsible 
for maintaining a large part of the Argo array in 
the Indian Ocean (about 100 floats, see picture, 
fuchsia color) together with Australia, USA and 
other Argo nations. 

Recently, the Australian Argo program, with 
JCOMMOPS help, launched an innovative 
partnership with a South African education sailing 
ship, Lady Amber, for the deployment of 50 floats 
in parts of the Southern Indian Ocean that are 

seldom visited by research or cargo vessels . This 
original approach to floats deployment is being 
duplicated in other areas, as the research vessels 
and merchant ships that traditionally launched 
floats for the Argo program have become less 
available in the current global economic crisis. 

JCOMMOPS will look more and more towards 
establishing partnerships with “green” and  non-
profit based deployment platforms. These include 
sailing communities, NGOs, individual explorers, 
etc. 

In addition, a large part of the IO (North West 
quarter) is almost closed to float deployments 
because of piracy issues. Scientists will have 
to explore some more options to ensure the IO 
remains properly covered.

The Lady Amber will be back in Cape Town soon 
and will load 50 more units from NOAA (and 
surface drifters) for deployment in the South 
Atlantic Ocean and Gulf of Guinea.

The JCOMMOPS Centre has also just hired a new 
coordinator to further develop those partnerships 
and regional chartering services. It will continue 
to assist Argo scientists; who need to deploy more 
than 800 units worldwide every year (including 
100-150 in the Indian Ocean). The logistical 
challenge for Argo is continuous.

JCOMMOPS thanks CLS sales department for 
supporting the administration of the JCOMMOPS 
“Ship Time Service”.

prOJECtS

By 
Mathieu Belbeoch and 

the Argo Steering Team.

Figure2. Lady Amber is tracked in real time through a CLS GPS beacon (MAR GE V2).

Figure 1. © JCOMMOPS « Lady Amber » sailboat.

In 1999 a small group of oceanographers outlined a plan to set 
up an array of profiling floats to monitor the state of the 

upper 2km of the global ocean. the initial objective was to maintain a network 
of 3000 units, in ice-free areas, providing both real-time data and higher 
quality delayed mode data and analyses to underpin new generation ocean 
and climate models. the program was called Argo. 

3618 actives floats –October 2012
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WE WElCOmE 
YOUr CONtrIBUtIONS!
We know your work is interesting.  
let us publish it!  
We are currently accepting contributions.  
Articles (maximum 700 words) should  
be submitted in French or English.

Email: mchildress@cls.fr   |   cbuzy@cls.fr

Headquarters CLs
8-10, rue Hermès, Parc technologique du Canal
31520 ramonville saint-agne,  France
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area for real time processing 


