IL  “ GEOLOCATOR” *****
ULTIMA FRONTIERA NELLO STUDIO DELLE MIGRAZIONI : il “GEOLOCATOR” – UNO STRUMENTO MOLTO PIU’PICCOLO E LEGGERO

E MENO COSTOSO degli strumenti Satellitari , ma comunque con molti limiti di utilizzo .

Qui trovate le primissime INDICAZIONI ( marzo 2010) riportate sul WEB .

Seguono altre indicazioni recenti sulla RADIOTELEMETRIA SATELLITARE (2009).

Inoltre potrete trovare tutte le indicazioni di accesso al recentissimo Congresso

 Second Conference 

Bird Migration and Global Change. 
Movement ecology and conservation strategies 

Strait of Gibraltar, Algeciras, SW Spain, 17 to 20 March 2010. 
Bird migration tracking    by    jwf@bas.ac.uk
    ...using a miniature archival light level [image: image1.jpg]light sensor
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recorder
A miniature light level logger (geolocator) for tracking animal movements for long periods has been designed and developed by engineers at the British Antarctic Survey. Because they do not use satellite or radio technology, our loggers can be made much smaller and lighter.

Thousands of these instruments have been used by the British Antarctic Survey (BAS) and collaborators on a number of species. They have mainly been used for bird migration tracking but other long distance movements could be tracked in the same way. They can be used for tracking over long distances in any application where the logger usually has an unobscured view of natural light level at dawn and dusk. The loggers must be retrieved for data download.
Our light level geolocator is a miniature, light weight archival tag recording essential light level information which can be processed to give location latitude and longitude. The devices are small, have low weight and drag, long lasting and cost effective. Although not as accurate as GPS or ARGOS, this method allows a much cheaper and much smaller device to be constructed which records for a far longer time (many years). For seabirds, logging of wet/dry information and sea surface temperature can also be included. The wet/dry recording has been developed to measure the activity of the birds, and the temperature information, when correlated with satellite data, can be used to improve the location fix. The opportunity to put these loggers on smaller birds for which movement data is required is great and we welcome collaborators.
The loggers work worldwide wherever there is dawn and dusk, and have been used so far on a number of species including geese, albatross, penguins, shearwaters, gannets, skuas, fulmars, ducks, shags and seals. Being so small, they can be attached to leg rings of larger seabirds, thus avoiding problems associated with platform gluing and harnesses. Accuracy is in the region of +/-150km and uncertainty is caused mainly by shading (including cloud and foliage), interference (non direct sun and artificial light), and for latitude, proximity to equinox and the equator.

Now that we are making devices under 1.5g, use of them to track songbird species is now beginning to be explored. A leg-loop harness, similar to the Rappole-Tipton method has been favoured so far. For back mounting with a harness, we have developed devices with the light sensor on a stalk to clear the plumage of the bird. We have now released the Mk12-S device; it is our smallest logger suitable for back mounting with a weight of 0.9g and a life to record for more than a year. The tag will include loops and tube to attach the harness material and so reduce the weight of the attachment needed; an improvement on our Mk10-S.
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Geolocators

Most recently, the use of geolocators, which are attached or implanted in the birds is being used to study the migratory routes. Geolocators use day length as an indicator for latitude and longitude and a constaint is that these devices need to be retrieved to download the information. They have been used so far on a number of species including geese, penguins, albatross, and other seabirds, ducks, shags and seals. Being so small, they can be attached on leg rings thus avoiding problems associated with platform gluing and the dangers of harnesses.
IL PARERE DEI RICERCATORI SPAGNOLI :
Dear Enrico:
 

Your words:
 
"ULTIMA FRONTIERA NELLO STUDIO DELLE MIGRAZIONI : il “GEOLOCATOR” – UNO STRUMENTO MOLTO PIU’PICCOLO E LEGGERO 
E MENO COSTOSO degli strumenti Satellitari , ma comunque con molti limiti di utilizzo ."
 
Apart from an accuracy (!!!) of around +/-150km ("Accuracy is in the region of +/-150km"), here some numbers:
 
Price of a solar PTT: around 3,050 $. Let`s say 3,500 $ (http://microwavetelemetry.com/Bird_PTTs/price.php)
 
Price of a geolocator:  "At £100 per geolocator..": around 152 $. Let's say, 150 $
 
So, with 3,500 $ we can buy (3050/150) around 20,3, let's say 25 geolocators.
 
These geolocatos must be recovered...
 
Experience with rings recovery: around 10/15 %.... let's say 20%
 
So, in the best all possibilities, we will have around 1 geolocator recovered..., let say, exaggerating as before, 2 geolocators recovered ... with an accuracy of +/-150km...
 
I really think that this technology is not valid at all for woodcocks.
 
Best wishes.
 
joseba
Research & surveys: Latest News
http://www.gwct.org.uk/research__surveys/2077.asp?dm_i=6ZH,442I,1DZRY7,CR08,1
Woodcock by Night

Trust scientists recently spent many sleepless nights stalking woodcock on the fields of the Lizard Peninsula, Cornwall, fitting these magical birds with devices that will help us track their movements back to their breeding grounds.  It is our belief that woodcock do not breed in the Cornwall area. The many birds still present there in mid-March were actually feeding well in preparation for the imminent journey back north.  We were very lucky to find so many woodcock in one place.  By dazzling the birds at night on their feeding pastures using powerful spotlights we were able to catch 23 in hand nets. This enabled us to fit them with the small tracking devices called “geolocators”. 

Geolocators record the flight paths of migrating birds.  They record the change in light levels at different latitudes and longitudes enabling us to discover where a bird has been. This data is then collected and stored for up to three years.  The bad news is that you have to get the bird back in hand in order to get the data from the geolocator which means catching or trapping  the same bird again next winter.

At £100 per geolocator, this research does not come cheap but if this pilot study is successful we will be looking to start a much bigger study next year. We might look at tagging up to 150 birds in Cornwall and perhaps elsewhere - west Wales or the east coast of England for example.  Watch this space for the results of this study.

Satellite tracking programmes of waterbird groups/species in Eurasia/Pacific 
http://www.wetlands.org/Whatwedo/Biodiversitywaterbirds/Flywaysforwaterbirds/SatellitetrackingofwaterbirdsinAsiaPacific/tabid/1695/Default.aspx#SHOREBIRDS/WADERS
	Updated as at 20 December 2009

	As the technology has improved and experience is gained the movements of a growing number of different waterbirds being studied with the use of satellite transmitters, as explained in the section Migration Study Tools. This work is being undertaken by an increasing number of national and local groups with the assistance of a number of international organisations and agencies.
The table presented below summarises available information for the Central Asian and East Asian-Australasian flyways as to which bird groups and species have been marked with satellite transmitters, whom to contact and where additional information is available. This information has been collated from a number of contacts and other sources.
It is important that any group/individual planning to undertake any satellite tracking work of migratory waterbirds, particularly where such work is combined with colour marking of the birds should communicate this well in advance to the responsible group in the country and other to ensure that their proposed schemes will not conflict with others already in operation in the country, region and across in the overlapping flyways. 
To post any new information on this website, kindly contact Taej Mundkur at Wetlands International.


	Pelicans  Storks  Spoonbill  Cranes  Flamingo  Geese  Swans  Ducks Shorebirds/Waders  Gulls

	


	Groups and species
	Geographic region
	Websites and key references
	Contact organization, person and email

	


	PELICANS
	

	Dalmatian Pelican
Pelanus crispus
	Central Asian Flyway
	Satellite tracking of Pelicans in
Kazakhstan. Selevinia. 2002: 301-302
	NATUHARA Yosihiro
	

	STORKS
	

	Black Stork Ciconia nigra
Ciconia nigra
	Central Asian Flyway
	New Odyessy Project
	 
	

	Oriental Stork
Ciconia boyciana
	North East Asian Flyway
	Migration and habitat use of oriental
white storks from satellite tracking
studies. Global Environ. Res. (2000) 4:
169?182.
	 
	

	SPOONBILL
	

	Black-faced Spoonbill
Platalea minor
	East Asian-Australasian Flyway
	Black-faced Spoonbill

Discovery of the breeding sites and
migration routes of Black-faced
Spoonbills Platalea minor (2002) Ibis
144:340
	Hong Kong Bird Watching Society (BirdLife International affiliate in Hong Kong)
	

	CRANES
	

	Blacknecked Crane
Grus nigricollis
	Central Asian Flyway
	ICF Eurasian Programmes
	International Crane Foundation

Jeb Barzen
	

	Cranes
	Asia
	Eurasia: tracking cranes (ICF website)
	International Crane Foundation

Jeb Barzen
	

	Demoiselle Crane
Grus virgo
	Central Asian Flyway
	 
	Wild Bird Society of Japan

Yutaka Kanai
	

	Red-crowned Crane
Grus japonensis
	North East Asian Flyway
	Satellite tracking of the migration of
the red-crowned crane Grus japonensis
Ecological Research (1998) 13/1:273-282
	Wild Bird Society of Japan

Yutaka Kanai
	

	Siberian Crane
Grus leucogeranus
	 
	Discovery of breeding grounds of a
Siberian Crane Grus leucogeranus flock
that winters in Iran via satellite
telemetry. Bird Conservation
International (2002) 12: 327-333
Migration routes and important resting
areas of Siberian cranes (Grus
leucogeranus) between northeastern
Siberia and China as revealed by
satellite tracking. Biological
Conservation (2002) 106: 339-346
	 
	

	Whitenaped Crane
Grus vipio
	North East Asian Flyway
	Satellite-tracking Whitenaped crane Grus
vipio migration
	Wild Bird Society of Japan

Yutaka Kanai
	

	FLAMINGO
	

	Greater Flamingo
Phoenicopterus roseus
	West/South Asia
	Sinbad Continues its Journey into
Kazakhstan from Azerbaijan 
	Environmental Research and Wildlife Development Agency - UAE

Salim Javed
	

	Lesser Flamingo
Phoenicopterus minor
	East Africa (birds possibly move into West/South Asia)
	Flamingos (WWT website)
	Wildfowl and Wetlands Trust - UK

Brooks Childress
	

	GEESE
	

	Barheaded Goose
Anser indicus
	Central Asian Flyway
	India (2008) (2009) USGS website

China (2006)  (2007)  
India - Documenting Trans-Himalayan migration using satellite telemetry. A report on the capture, deployment and tracking of bar-headed geese (Anser indicus) from India. Department of Wildlife Sciences, AMU, Aligarh and Wildlife Institute of India, Dehra Dun, 2000, p. 44.
	Bombay Natural History Society

S. Balachandran
National Bird Banding Centre - China
Liu Dongping
US Geological Survey
John Takekawa
FAO Scott Newman
	

	Black Brent Goose
Branta bernicla
	East Asian Flyway
	Black Brent Portal (USGS website)
	 
	

	Geese
	Far Eastern Russia eastwards in North America
	Arctic Goose Joint Venture (USGS
website)
	Arctic Goose Joint Venture
	

	Lesser White-fronted Goose
Anser erythropus
	Eurasia
	Portal to the Lesser White-fronted Goose

	 
	

	Swan Goose
Anser cygnoides
	East Asian Flyway (Mongolia)
	Swan Goose Migration 2006 (USGS website)
Swan Goose Migration 2008 (USGS website)
	US Geological Survey
John Takekawa
	

	Swan Goose
Anser cygnoides
	East Asia
	 
	Dr. Nikolay Poyarkov 
Coordinator of the Swan Goose Task Force
	

	Swan Goose
Anser cygnoides
	East Asian Flyway
	Mongolia 2007
	Martin Gilbert
Wildlife Conservation Society
	

	SWANS
	

	Whistling Swan
Cygnus columbianus
	North East Asian Flyway
	Satellite tracking of the migration
routes of whistling swans Cygnus
columbianus. J. Yamashina Inst.
Ornithol. (1991) 23: 6?12.
	 
	

	Whooper Swan
Cygnus cygnus
	East Asia
	The migration routes and important rest
sites of Whooper Swans satellite-tracked
from northern Japan. Strix (1997) 15/1:
1-13
	 
	

	Whooper Swan
Cygnus cygnus
	Central/East Asia
	Mongolia 2007
	Martin Gilbert
Wildlife Conservation Society
	

	Whooper Swan
Cygnus cygnus
	East Asia
	Mongolia 2007
	John Takkekawa
US Geological Survey
	

	DUCKS
	

	Ducks
Anas species
	Taiwan, East Asian Flyway
	GPS devices implanted into birds to
track migratory routes (The China Post)
	 
	

	Ducks
Anas species
	Poyang Lake (East Asian Flyway)
	USGS website
	US Geological Survey

John Takkekawa
	

	Mallard Anas platyrhynchos, Pintail Anas acuta
	East Asian Flyway (Japan)
	2006 Migration Study
	Ministry of the Environment of Japan

Amako Naoki
	

	Mallard Anas platyrhynchos, Pintail, Anas acuta, Wigeon Anas penelope
	East Asian Flyway (Japan)
	2007 Migration Study
 
	Ministry of the Environment
Naoki Amako
	

	Pintail, Wigeon
	East Asian Flyway 
	Hong Kong (China) (2008) (2009) 
	John Takkekawa
US Geological Survey
	

	Pintail, Wigeon, Shovellor, Common Teal, Garganey
	Central Asian Flyway
	India (2008) (2009-10)
	Bombay Natural History Society S. Balachandran
	

	Ruddy Shelduck
Tadorna ferruginea
	East Asian-Australasian Flyway
	Waterbird Marking at Qinghai Lake takes
off (Wetlands International website)
	National Bird Banding Centre - China
Liu Dongping
zm7672@caf.ac.cn
	

	Spectacled Eider
Somateria fischeri
	East Asian-Australasian Flyway - North Pacific
	Use of implanted satellite transmitters
to locate spectacled eiders at-sea.
Condor (1995) 97:276-278.
	 
	

	Wandering Whistling-duck
Dendrocygna acuata
	Papua New Guinea
	csusap.csu.edu.au/~droshier/wanderers.pn
g.html
	Charles Sturt University
David Roshier
	

	SHOREBIRDS/WADERS
	

	Bartailed Godwit
Limosa lapponica
	East Asian-Australasian Flyway and Central Pacific Flyway
	Migration of Bar-tailed Godwits (USGS
website)

Migration of Bar-tailed Godwits (USGS
Science Centre website)

Pacific Shorebird Migration Project 
Gill, R. E., Jr., T. Piersma, G. Hufford, R. Servranckx, and A. Riegen. 2005. Crossing the ultimate ecological barrier: Evidence for an 11,000-km-long nonstop flight from Alaska to New Zealand and Eastern Australia by Bar-tailed Godwits. Condor 107:1-20.
	US Geological Survey

Robert Gill
	

	Bristle-thighed Curlew
Numenius tahitiensis
	Central Pacific Flyway
	Alaska Science Centre – Biological
Science (USGS website)
	
Robert Gill
	

	Eastern Curlew
Numenius madagascariensis
	East Asian-Australasian Flyway
	The migration route and behaviour of
Eastern Curlews Numenius
madagascariensis Ibis (2002) 144 (3)
	 
	

	GULLS
	

	Pallas's (Great Black-headed) Gull
Larus ichthyaetus
	Central Asian Flyway
	China Wildlife website
Bin Muzaffar, S., J. Y. Takekawa, D. J. Prosser, D. C. Douglas, B. Yan, Z. Xing, , Y. Hou, E. C. Palm, & S. H. Newman. Seasonal movements and migration of Pallas’s Gulls Larus ichthyaetus from Qinghai Lake, China. Forktail 24: 100–107 
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http://www.fundacionmigres.org/congresos/globalchange/Presentation_files/BMGC%202010%20Scientific%20Program.pdf
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Scientific Program
	Guzmán García, José Luis; Arroyo Lopéz, Beatriz; Ferrand, Yves   
Origin and movements of Woodcock Scolopax rusticola wintering in Spain 




	Vangeluwe, Didier and Loneux, Michele and, Nico De Regge 
	What is best? Ringing or satellite tagging birds? Evaluation applied on Common Shelduck marked in Belgium. 


	Session 4 

	Adaptation of migratory birds to climate change 


	Session 5 

	Migration and weather 


	Session 6 

	Understanding the drivers of population dynamics in migratory birds. 

	


High frequency GPS-GSM telemetry data to delineate flight strategies of migratory birds: an example with golden eagles

Tom Anderson1, Casey Halverson1, Todd Katzner1,2, Michael Lanzone1,3, Tricia Miller3
(authors in alphabetical order)

1 Cellular Tracking Technologies, 129 Powdermill Rd., Rector, PA 15677

2 Department of Conservation and Field Research, National Aviary, Allegheny Commons West, Pittsburgh, PA 15212

3 Carnegie Museum of Natural History, Powdermill Nature Reserve, 1847 Route 381, Rector, PA 15677

Contact: todd.katzner@celltracktech.com; michael.lanzone@celltracktech.com
Migratory birds use different strategies to cope with the energetic and other challenges they face while traveling between breeding and wintering grounds. Large species in particular - raptors, Ciconiformes, etc. – soar or glide over topographically and thermally generated updrafts to reduce the energetic costs of migration. To study the flight strategies of these migratory species we developed a GPS-GSM telemetry system that records and transmits locational data at extremely high frequencies (30-second intervals). Our system allows real-time communication and re-programming of the device post-deployment. In addition, our software permits programming of multiple geofences for changing rates of data collection and download. Thus the data these systems provide allows novel insight into flight strategies and potential impacts of climate change on migratory species.

In this study we used high-frequency GPS-GSM telemetry data to delineate flight strategies of golden eagles (Aquila chrysaetos) migrating through the eastern USA state of Pennsylvania. We used a discriminate function analysis to characterize periods of thermal (soaring) flight of migratory eagles. As expected, birds in soaring flight showed greater climb rates, lower and less variable ground speed and more variable turn angle than when not in soaring flight. Furthermore, as a consequence of soaring flight, daily flight paths were less direct when birds were using thermals than when using orographic lift and flight strategies used were strongly correlated with topography.

Our data show the extent to which flight strategy of golden eagles migrating through Pennsylvania was meteorologically and topographically driven. When birds traveled through areas with linear topographic features (leading lines), they used readily available orographic lift rather than thermals to subsidize energetic costs of migration. As climate change continues, the meteorological influences on bird migration will also be altered. Use of high-frequency GPS-GSM telemetry systems can provide novel insight into avian migration strategies and into how these behaviors may be impacted by changing climate.
ON CORRELATING BIRD MIGRATION TRAJECTORY WITH

CLIMATE CHANGES

Janaina Oleinik, Jose Antonio Fernandes de Macedo

http://infoscience.epfl.ch/record/133548/files/Report%202008.2%20EPFL%20On%20Correlating%20Bird%20Migration.pdf      FULL TEXT 

ABSTRACT

Climate changes are expected to affect bird migration in several aspects including timing

changes, breeding and migration orientation. The correlation analysis of several climate

conditions (e.g. temperature, wind, humidity, etc) and bird migration trajectory is the key

for explaining bird behavior during migration. Moreover, the resulting correlation can be

used for predicting new bird behavior according to climate changes. In this paper we

propose an integrated solution for correlating bird migration trajectory with climate

conditions. This solution is composed by two orthogonal and complementary methods. The

first method concerns discovering regions where birds are used to stop during their

migration. The second method is based on a machine learning algorithm for classifying bird

stops according to climate conditions. A real bird migration scenario was used for assessing

the accuracy of the integrated solution.

Keywords: Spatio-temporal Analysis, Trajectory, Quadtree, Climate, machine learning,

bird’s migration
TROVATE UNA SPLENDIDA DOCUMENTAZIONE ICONOGRAFICA SU DIAPOSITIVE riportate in 

http://www.norecopa.no/norecopa/vedlegg/56Nyg%E5rd.pdf
MOLTE FOTOGRAFIE, MAPPE,SCHEMI  riguardanti tutti i metodi di indagine SATELLITARE 
