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Specification

Lightweight model

Strengthening model

ARGOS Operating frequency

401.650MHz+8KHz

Modulation

Tri Phase PSK +1.1Rad +0.1Rad

Output Power

200-500mW

Uplink data rate

400bps

GPS Sensitivity

-165dbm/Tracking,
-148dbm/Acquisition

Accuracy

< 3.0m CEP (50%)

Solar Supply voltage

Voltage Max 2.2V,
Power Max 59.0mW

Capacitor

Voltage Max 2.7V ,
Capacitance Max 4.8F

Package / Waterproofing Epoxy Case Epoxy Resin
Dimension 54mmx20mmx14mm -
Weight 11.3¢g 16.75 -18.5¢g
Operating Temperature -30C~70C -
Transmitting Interval 1 Day~ -
Data Num Past 3 times -
Positioning 1 Fix per Day -
Data Latitude, longitude, time -
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Argos Platform Transmitter Long-life power unit
Terminal with GPS

High conversion efficiency
Power Circuit Solar Cell
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Specification
ARGOS Operating frequency | 401.650MHz+8KHz
Modulation | Tri Phase PSK +1.1Rad +0.1Rad
Output Power | 200-500mW

Uplink data rate 400bps
GPS Sensitivity —165dbm/Tracking,-148dbm/Acquisition

Accuracy < 3.0m CEP(50%)
Supply voltage Solar Voltage Max 2.2V , Power Max 59.0mW

Capacitor | Voltage Max 2.7V , Capacitance Max 4.8F
Package / Waterproofing Epoxy Resin
Dimension 54mm*x20mmx14mm
Weight 16.75g -18.5g  (Strengthening type)
Operating Temperature 30°C~70C
Transmitting Interval 1 Day ~

Data Past 3 times

Num
Positioning 1 Fix per Day
Data Latitude, longitude, time
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[Abstract]
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The West Nile virus (WNV) is a mosquito-borne disease that was found in all over
the world including Far East Russia. This region is used by several migratory bird species,
including some that spend in Japan during their migration. Our objectives in this project
were to: 1) evaluate the likely routes by which WNV may enter Japan, and 2) evaluate the
risk of widespread mortalities in wild Japanese bird populations.

We conducted telemetry research on migratory birds, developing an ultra-light GPS
transmitter to document the migratory behavior of small migratory birds and collecting
blood and oral swab samples from migratory birds to test for the presence of WNV and
anti WNV antibody.

To elucidate the migration routes of potential carrier birds of WNV, we caught
whimbrels and a bar-tailed godwit at Komuke Lake, Hokkaido, Japan. We used the
solar-powered transmitters with GPS that were newly developed in the present project.

And, we captured migratory birds at several wetlands in Japan. We also sampled
the northern pintails and examined for WNV antigens and WNV gene. In addition, WNV
susceptibility was evaluated using cultured cells obtained from Jungle crow, pigeon,
chicken and Okinawa rail. Furthermore, relation between mortality rate and Amino acid
sequence of OAS gene which regulated WNYV resistance was evaluated.

From the viewpoint of conserving Japan’s biodiversity, predicting and avoiding the
extinction risks that emerging infectious diseases pose to Japan’s ecosystems and in
particular to endangered bird species are important tasks. There are fears that WNV will
in time invade Japan, so predicting infection routes for WNV and assessing risks to
endangered bird species are important. This research is aimed at developing an
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ultra-compact GPS-based tracking device to enable elucidation of the flight routes of
WNV-resistant shorebirds. Striving to reduce the overall size, weight, power
consumption of the GPS device by reviewing all of its components including the GPS
receiver module, antenna, timer, battery, and casing, we have succeeded to develop a
whole new GPS-based tracking device of 11.3 g in weight.

To confirm sensitivity of an endangered Okinawa rail (Gallirallus okinawae) to WNV,
cells isolated from Okinawa rail were inoculated with WNV. No virus production and no
viral antigen were detected in the cell culture, indicating that Okinawa rail have no
sensitivity to WNV.
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