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Theseprotocols are meant to serve as guidelinesfor field work carried out in
cooperationwith SEATRAGK 2026 Pleaseadistribute them aswhole or in part to

field teams as you see fit. If any questions,

SvenjaNeumann@npolano or JulianEvans@ninao
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updated

This document is a collection of protocols covering activities
within SEATRACRrotocolsfor deployinglegmounted GPSand
backmounted GPSGSM are described separately Some
protocols apply only to specific fieldwork (e.g. Arctic terns of
Leach'sstorm petrels),while others dependon eachfield team's
capacityandinterest(e.g. Arctoxof effect studies)
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In 2026 we planto deployapprox 3300GLSagsand65 GPSGSM
transmitters distributed between 84 sitesand 16 species All GLS
loggers sent to SEATRACHKarticipants have been started

beforehand
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DD‘ After the field season¢ What we kindly askyou to do

Toensurea smoothdata handlingafter the field seasonwe ask all partners to
completethe following stepsbefore 1 November 2026

Thereis anew
metadatasheet
this year

—_

1. SubmitMetadata

:—/ Pleasdill in the SEATRACK metadatzeet Sendmetadatasheet

and data to
 Svenja.neumann@npolar.no

\l/ 2. Downloadand send logger data
L —__1 Downloadthe data from all loggers
(Fillin the loggerreturn metadatashee) —

“ 3. Return loggers
.4 Pleaseeturn retrievedandunusedioggers to:

Norsk Polarinstitutt
Att: Svenja Neumann
Postboks 6606 Stakkevollan
N-9296 Tromsg
NORWAY

Please have a look at what to consider when sending a package on the next page.


mailto:Svenja.neumann@npolar.no

What to consider when sending packages to
SEATRACK

RECOMMANDATIONS FOR SHIPPING LABI

Purpose of shipmentgift or return to owner _:Q]%
Item description scientific equipment 0~

Value We usuallyuseone 1 NOKfor onelogger

Note: L (ver§ important that the value of the proforma invoice
ANDthe shippinglabel are the same(both amount and currency)
If not, that will leadto problemson the way and probablyextrafees
after customstoll whenshippingto Norway

Also, overstated value will lead to us paying extra tax when the

shippingarrivesin Norway! Of course,the data on those loggers
have great scientificimportanceto us but they are however used
and shouldnot be tolled again,which will happenwhen you put a
high value The packagewill alsonot be transported more carefully
when the valueis high, so from our experiencea value around 100
NOKor lowerisbest

Additional invoiceinformation, you may include somethinglike:
Scientificequipment of a researchproject for bird tracking The
items are property of the NorwegianPolarInstitute, were retrieved
from birds and are now being returned back to Norway for data
download



Exampleof proformainvoice Partswhereyourinformationis neededare markedin yellow.

NAME OF OWNER:

SHIP TO:

CONTENTS:

PURPOSE:

REETUEN ADDRESS:

VALUE:

Additional invoice
Information

Include your institution’s logo
PRO-FORMA INVOICE
STATEMENT OF VALUE

Norsk Polarinstimt

Att: Svenja Neumann O
TIf+47 96632215

E-post: Svenja Neumann{@npolarno

Norsk Pelarinstitutt

Att.: Svenja Neumann

Framszenteret

Boks 6606 Stakkevollan

9296 Tromse

NORWAY Note: Importg_nt to
add specific

number PCS mk3006 light loggers.  aEsEien

number PCS mk4083 light logzers. including numbers

of loggers to

BERIEES PCS GFS loggers. Proforma Invoice.

Gift — no salsg

sender address, please fill inn

We usually use one 1 NOK for

NOK one logger.

Scientific equipment of a research project for bird tracking. The
items are property of the Norwegian Polar Institute. They were

for data download.

ALL FREIGHT, HANDLING AND SEEVICES ARE PAID FOR BY SHIPPEE.

DATE:

date

name & signature
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IMPORTANTThe latest Lotek and Migrate Technologysoftware versions
shouldbe installedon your machine ContactSvenjaNeumann@npolano or
JulianEvans@ninao if you experienceproblemsusingthe linksbelow:.

A NOTEthat all GLSloggers sent to SEATRACHKarticipants have been
started beforehand(in the recommendedmodes.

All relevant softwarecanbe downloadedfollowingtheselinks:

For Migrate Technology
Pleasecontactinfo@migratetechco.uk for the latestversionof the software

Lotek (formerlyBiotrackand BAStrack
https://www.lotek.com/support/
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Until 2025 SEATRACHKas focused on maximising the recording
durations, which resulted in robust baselinesample sizesbaselinefor
mostspeciesandpopulations

In 2026 SEATRACK adopting new logger modesto enhance
data quality. Thisincludesrecordingacrossfull light rangesand
increasingthe temporal resolution of immersiondata:

A Recordingacrossthe full light range increasesthe likelihood of
successfullyocating animalsduring periods of continuousdaylight
andenablesadditionalanalyticalapplications

A Higher temporal resolution in immersion data allows for more
reliable estimatesof behaviour,suchas feeding activity and energy
expenditure

A The trade-off is a slightly faster depletion of memory or battery
capacity Forthis reason,the new modesare applied(mostly)only to
adultinstrumentations

Forjuveniles maximizingrecordingduration is the primary priority, and
the recording mode used in previousyears (6B) is therefore kept for
those carrying c180 and ¢c331 loggersand returning after 3 or more
years



updated

Lotek

Lotekgeolocatorscurrentlyused in SEATRACK

Model Size Weight Recording Light Immersion SST
(mm) (9) life
(years)

Range Time res. Range Time res.

16 x 14 X 6 2.5 3 0-64arb 3s>10m 0-200 3s>10m *

17x10x6.5 1.9 <3 0-64arb 3s>10m 0-200 3s>10m no

*after 20m continuously wet and thereafter each 20m



updated

Pleasenote: Migrate Tech GL#ovidedby
SEATRACK in 202 startedin the modes
we recommandbelow.

migrate Migrate Teclgeolocatorscurrentlyused
- technology in SEATRACK

Est.
Model Size  Weight Mode battery Light Immersion  SST
(mm) (9) life
(months)
Unclipped
* _ **
17x19xt 3.4 9 36 1 -74Klux 60s>5m 6s
6 13 U”C"pkrfecj 60s>5m - 30s>10m
W30A9SEANOT 1 -74klux
W015 ‘ 15x5x4 0.45 .
‘. 7 12 Unclippedifp _cri( 050 | 6s>5m | **
1 -74Kklux
7 21 U”C"pk‘?ed 60s>5m 0-50 6s>5m  **
c65_super 1-74Klux
; 14x8x6 1 T
- *%
9 19 1 -74Klux 60s>5m 6s
Clipped
€180 6 36 1-1.2klux, 60s>5m 0-20 30s>10m **
clipped
e 116 x 10>

Q 8 K
- Unclipped

* _ *%
Z 9 24 1 -74Klux 60s>5m 6s

* 22 months estimated recording duration of light data in mode 9
**after 20m continuously wet and thereafter max, min & mean temperature recorded every 8h
10
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migrate
. technology

How todistinguishbetweenc65_ super and c180

Note : The c65 super and c180 models
look very similar.

The most reliable way to distinguish
them is by size i the c180 is slightly
larger than the c65 super due to its
larger battery. Aside from this size
difference, the devices share a very
similar in shape.

c180 Cc65_super
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updated

Pleasenote: Migrate Tech Gu8ovidedby SEATRACK In
2026are startedin the modeswe recommandbelow

——  —

Please find our setup for the different species and age combinations
below:

For all adult individuals, regardless of species, we suggest

Logger model Mode Light range
€331, c65_super, c180 9 unclipped/full
w30 6 unclipped/full

For juveniles we suggest:

Species Loggermodel Mode  Light range
Littl k = :

e ad 'x ‘ c65_super 7 unclipped/full
Atlantic puffin
Blacklegged kittiwakes }x
Common guillemot ( c180 6 clipped
Briinnich'sguillemot 2
Gl '@

ALcoUS gu D t c331 9 unclipped/full
Great skua
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Discontinued geolocator models in SEATRACK

c250

Light:

Immersion:

SST:

c330

Light:

Immersion:

SST:

mk4093

Light:

Immersion:

SST:

€65/f100

Light:

Immersion:

SST:

Migrate 17x18x6 mm

Technology

269 5 years

Clipped range, sampled every minute, max value recorded every 5
minutes

State obtained every 30 sec. Recorded in 10 min bins (0:20)

Measured continuously after 20 minutes submersion, max, min and
mean recorded every 4 hours.

Migrate 17x19x6 mm

Technology

349 4 years

Clipped range, sampled every minute, max value recorded every 5
minutes

State obtained every 30 sec. Recorded in 10 min bins (0:20)

Measured continuously after 20 minutes submersion, max, min and
mean recorded every 4 hours.

Lotek 1549 15x10x6 mm 2 years

Maximum value recorded every 10 minutes

State obtained every 3 sec, recorded in 10 minute bins (0:200)

Does not record SST

Migrate 19 14x8x6 mm

Technology

1-2 years

Clipped range, sampled every minute, max value recorded
every 5 minutes.

State obtained every 30 sec. Recorded in 10 min bins (0:20)

Measured continuously after 20 minute submersion, max, min
and mean recorded every 8 hours (accuracy considered very
low for ¢65 and w65) 12
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A We recommend reusing GLS loggers of model mk3006 and mk4083 produced
2025

A Seetable below for the serial numbersof loggerswith enoughbattery to be
redeployed In colour are serial numbers for loggers that are not

recommendedto be redeployedin SEATRACHKut which still can hold battery
capacityof >6 months

2024 2025
B9247¢ B9999
mk3006 F0000C FO102 FO183F1277
C9602c C9999
mk4083 G0000C G080 G1006-G1961
c65 super / CX555CX996
—4P CY00Q; CY999

All GPS loggeshouldberetrieved If possible pleaseattempt j p
to downloadthe data and sendhe devicesback to us. &/

If you decide to redeploy GLS, please remember to note and klae[
track of start times. Note clearly time zone, preferably GMT.

tfSFaS dzaS GKS d&[ h DD 9netadhatg ! wd
template.
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All partners will be or have been provided with:
A Loggers

A All loggers sent tparticipantsin the projecthavealreadybeenstartedin the
recommandednodes.

A Interface boxes

A Pleasecontactproject-staffif you are missingnterfaceboxesneededfor
downloadingdata fromeither Migrate Tech or Lotek loggers.

A Colour rings / Logger mounts
A Cable ties
A Cable tiepistol
— For strapping cable ties & snipping loose cableetids
A Amalgatingape
A Super glue
A A drop of superglue should be placed in the
cable tie lock after the lose cable tie end has been cut off.

migrate
technology

A If participating in ARCTOX sampling bags, syringes, and
vials will be provided by Jerome Fort by agreement.

o . . Interfaceboxfrom Migrate |
A In addition, all teams should be equipped with: Techwith loggerclip |

T Ringing pliers and circlip pliers
Metal rings

Wing ruler

Callipers

Spring balance/scales
Bird bags

Notebook and pens

Loggerclip

15



A Someof you receiveda loggerclip this year We planto makesureeveryonegets 7L2:ﬁ,ﬂ
onein the nextyears

A Theclip allowsyou to connectthe GLS0 your computervia the interface cable
whichmakesstartingthe loggersanddownloadingdataeasier

A Instructionsfrom Migrate Techbelow:

migrate
C330/C331/C65/W65A/W30A Intigeo logger clips A {etinoiogy

If desired, the gold coloured metal connection terminals on the logger can be shortened by
carefully cutting down with wire cutters. Do not cut into the plastic of the logger. The clips
shown below will enable the IntigeolF interface unit to connect to loggers as received from
us, as well as most with cut down or worn down terminals. The shiny metal tabs on the clip
must make a metal-metal contact between the logger terminal and crocodile clip. The two
shiny metal tabs must not be touching each other for communication to function.

1 - C330/C331 and C65/C65-SUPER combo cllp Note mterface clip polarity. With C65 fitted in the
combo clip, reverse the red and black connections (as below).

3 W6SA/W30A cllp The Ioggcr can be tned mth serial number facmg out or in but remember to
reverse the red and black connections if facing in. The logger shown has cut down terminals.

16



Tipfor handlingrings

A 1t can be helpful to warm the rings
before usingthem to deploy GLSon the
birds. This is especiallyimportant for
Arctic fieldwork, as gently heating
plasticringsbeforehandcan makethem
easierto apply

A Youcanwarmthe ringseither by placingthem in warm water that you bring to
the field or by keepingthem closeto your body, so they warm up through
bodyheat

Useof GLSacrossnew and previouslytaggedindividuals

A GLSdo not need to be deployed exclusively on new individuals
redeploymenton previouslytaggedindividualsis also possible Ideally,the
deployment would include a mix of both previously tagged and new
individuals. Howeverwe understandthat this maynot be feasible

17



Optionally you canwrap the logger groovewhere
the cabletieswill sit) with amalgatingape. DO NOT
COVER THE LIGHT SENSOR.

Placetheringontheb i rtadsuss

Threadtwo cabletiesthroughthe ring, one from each
side.

Loopthe cableties but do nottighenthem too much

Place loggeinsidethe cabletie loops andighten

with pliers and/orcabletie strapper It is important
that the terminals (golden pins) should always face
out wards, away from t he

Make surethat whenyoutightenthe ties, that the
locksfall within the groove and ovethe opposit
cabletie

Cutthe losecabletieendsoff by the lockandput a
drop of supergluensidethe lock

Make surethat the light sensor is notoveredand
everythingistight and ok,if soreleasethe bird.

1.) Notethat the cableties must behreadedone from eachside, i.e. nothe
sameway.

2.) Do notightenthe cabletiesfully until you havepositionedboth ties inthe
grooveof the logger sahe locks edgesclampdown on the oppositetie.

Note correctpositionof

cabletielocky

&

Note:lIt is not necessary to
apply glue under the tape;
instead, it is best to place a

small drop of glue on the
cut-off ends of the cable ties

\

J
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1. Remembeto wrapthe logger groovewhere
the cabletieswill sit) with selfamalgamating
tape.DO NOT COVER THE LIGHT SENSOR

Placetheringonthe b i rtatsuss

3. Threada singlecabletie throughthe pre-
drilled holes inthe ring. Notethat it canbe
stiff andtight but it still shouldfit.

N

N It can be helpfull to bend the tip 4. Place loggeryith amalgatingape)insidethe
of the cable tie to make it easier cabletie loop andtighten with pliers and/or
to thread through the holes. x y cabletie strapper It is important that the

terminals (golden pins) should always face
outwards, away from the bird's leg. When
mounting the smaller loggers, the terminals
should be on the lower half of the logger
relative to the bird's leg.

Cutthe losecabletieend off by the lockand
put adrop of supergluensidethe lock
Checlthat the light sensor is notoveredand

everythingistight and ok,if soreleasethe
bird.

Note that in some
cases loggers can
be attached to
smaller logger
mounts that can
be placed above
the metatring.
Note though that
the loggermount

Note:It is not necessary to appl : should in no way
glue under the tape; instead, it is be attaphed to the
best to place a small drop of glu metal ring.
on the cutoff ends of the cable

ties 19




To o

The geolocator is purely archival; you must recover the instrument in
order to get the data. Therefore, logger deployment should mainly be
limited to breeding birds which can be trapped again at the same location
in another year (anix of both previously tagged and new individuals).

Amalgatingape increasefriction to keeplogger andcableties inplace

Amalgatingape isveryelasticand it isenoughto usea pieceof half a
centimeterwidth or less Wrapit tightly aroundthe loggerwhere the
cabletie will be. This can be done before heading out trapping and we
advise you to do so to minimize handlidgme.

Loggershouldnot be mounted on doublywrappedringsbeforehand

Partially overlapped
(x 1.2) ring.

Logger can be
mounted beforehan

Fully overlapped/doubly
«— Wrapped (x 2.2) ring.

Logger shoultNOThe

mounted beforehand

BE VERY CAREFUL NOT TO COVER THE LIGHT SENSOR!
It is essential that you do not cover the light sensor when attaching the
logger to the bird! Otherwise, the data will be useless.




GLUE and ring material

A Theplasticmaterials used tgroducethe
ringssuppliedfor ARTE (PVC) and LSP (3L
printed nylon plastic) do NOTattachwell
to the standardLoctitesupergluewe
supplyfor the other rings/species.

Insteadyou shoulduse ISEIG SUDEIoIE

3D-printed nylonplasticrings for LSRe(ft) and . ichis suppliedby !JS
PV(lasticrings for ARTE (right) togetherwith the loggers andhe rings.

https://www.loctite -
consumer.co.uk/en/products/supeglue-
liguid/super glue all plastics.html

A It consistsof anactivatorpenwhichyou
applyfirst and an alplasticssuperglue
whichyou applyafter 60 sec.

A Practiseapplicationof glue before goingin
the field

A Notethat the blackcapmayeasilyget
stuckto the transparent basef the top. If
So,try to usetwo plyersto reopen

A Alsq bring a spare tube ithe field.

Loggers A Integec-w30A9SEA bligrate Technology

‘ for ARTE and LSP.
| < BB

15 x5 x4 mm, 0.45 gram
Model: Intigeo-W30A9-SEA 15x5x4mm. 0.45g. 12month battery (e.g. small wader leg)

12 month battery. We startedthem (with a
delay) justbefore sendingthem to you- to
maximizethe battery life for the deployment
period.

We usel.6 mmwide cabletie for ARTE€ft)
We useonly glue (all plastiq for LSP (right)
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Mounting on leg [premountedloggers]

1. The loggecomespre-mountedon the 3D-printed ring,attachedwith glue
only. Hence loggersare alreadywell gluedand attachedto the ring.

NOTE:
LOGGERD is written on the
plastic bag.

2.  Mount it onthe leg tarsug with gold pinspointed up to avoiddamageto
foot webbingof the LSP.

3. Openthe ring byusingtwo applicators(same agpasserine banders use to
put color bands). Remove the applicators to close the ring around the
tarsus.

cIosmg the ring. After closing the ring and 60 sec after the activator pen,
apply the all plastic super glue along the slit.

5. Tape: Add a thin line of Tesa tape over the slit (lower right picture). Let the
glue soak into the tape. Note: You need to get the tape yourself- Tesa
4671-25-mm (white, 25 mmYesa 465GaffaTekstiltape 19 mm
Transportkasser &lightcaserodusent siden 1983

Thin line ofTesatape
over the slit .

Slit

Photos/method credit: April Hedd,
Dave Fifield, Barge Moe.
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Mounting on leg [premountedloggers]

A Loggersare pre-mountedon the PVC ringittachedwith 1.6 mmcable
tie. Alreadywell gluedto the ring.

1. Mount itonthe leg tarsu9 with gold pinspointed downto havelight
sensorawayfrom body (ve d o ntHink potential damageto foot
webbingis anissuehere).

2. Useyourfingers andailsto openthe ring andwrap/work it around
the leg.

Note: The plier tooth is
meantto represent the leg
and not a method to open
the ring

NOTE:
LOGGER is written on the
plastic bag.

3. Activator. Applythe activatorpenalongthe openingof the ring
4. 60 seaafter the activator, applythe all plasticsuperglue

2 examples of logger on PVC
ring on ARTE tarsus.

Note: The plier teeth are
meant to represent the legs
and not a method to open
the rings
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A

Mounting onleg

Loggersare not preemountedon the PVC ring

10.

Ring:Useyour fingers andailsto openthe ring andwrap/work it around
the leg (eft picture)

Threadthe 1.6mmcabletie throughthe holes.
Activator. Applyactivatorinsidethe overlapof the ring.

GLUEApplyall plasticsuperglueinsidethe overlapof the ring tofirmly
closethe ring.

Activator. Applyactivatoron backof the logger andon the ring surface
GLUEApplyall plasticsuperglueon the backof the logger

Tigthenthe cabletie carefullyaroundthe loggerwith the cabletie pistot
but DO NOT AIM tasethe pistol to CUbecausethis cabeltie mayeasily
break.

Cutthe cabletie with anothercutter (rigth picture)
GLUEApplyall plasticsupergluebetweenthe logger andhe ring

GLUEApplyall plasticsupergluearoundthe cabletie (do not covethe
light sensor)
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At retrieval remove the logger from the plastic ring and if you are so inclined, replace it with
a new logger.

Preferably take all nreld Notes andnvdetadata) r eqhes t @
least weigh the bird and note down the bird's breeding status.

Take feather samples (see sampling protecatlditional feather samples and blood if

sampling for ARCTOX)

If you do download the files directly, please send a copjukan.Evans@nina.neor
Svenja.Neumann@npolar.no

Whether you do so or not, all Gl&gers, other than those redeployed, should be sent to:

Norsk Polarinstitutt
Att: Svenja Neumann
Postboks 6606 Stakkevollan
N-9296 Tromsg
NORWAY

Regardless of the data having been downloaded or not. If you have attempted to download
before sending the loggers to Tromsg, please include a list of which loggers were successful
downloaded and which ones gave an error message. For this purpose, a template can be
found this year as a separate sheet in the METAB#g #at is distributed to each

participant!
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Downloading GL$oggers

A NB! The only loggers that SEATRACK requires to be downloaded during the field season
are loggers intended for redeployment. However, all loggers should preferably be
downloaded by participants on retrieval, if possible, and the files sent to
Julian.Evans@nina.nor Svenja.Neumann@npolar.noThe sooner the logger is

downloaded, the better. If you are not able to download yourself, SEATRACK staff will do it
for you. All loggers should be sent to Tromsg at the end of the field season, where we are
able to attempt a second download if anything went wrong the first time.

If you are able to download the data, we urge you to do so but be very caatfith wipe

the memory unless you have a logger intended for redeployment.

Wipcilng the memory happens at different stages in the downloading process varying between
producers:

Lotek BiotracK loggers wipe the memory when they are turned off/sent to sleep mode

If you do not intend to redeploy the loggelbe sure to selecdOwhen presented with the

| ast question in the downloading process |
from, mk3005, mk3006, mk4083 and/or mk4093.

Migrate technologyloggers need to be turned off to be downloaded, themory is wiped

when they are started agairit is very important that you make sure that you have the latest
versions of the software from Lotek and Migrate Technolgzgé 7.

To Do o Do

T

mlgrate
technology

and noden Engand

Y
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DownloadingLotekGLSoggers

In this section the download procedures for GLS loggers produced by Lotek (fBroteabk
mk4093, mk4083, mk3005 and mk3006) are described. Data can also be downloaded by
SEATRACK staff. If you download the data yourself, please send a copy of the .txt files.

It is important that you make sure that you have the latest versions of the software from Lotek

(Biotrack (page 7).

The step by step downloading procedures are as follows:

1.

2.
3.

Plug the interface box in to a USB communication port (COM port) of a computer on
which the software has been installed.

Select and open “Communicate. exe”

Select the COMNport to which the interface box is connected, it is often the highest
numbered port on the list. If you are having problems finding the correct {oilyou
can find it via Windows Device Manager (StarControl Paneb System> Hardware>

Device Manager> Ports for XP); most | ikely wund
may be needed at first.
5
Clkp s' button tkey n the keyboard. |
If the interface freezes, disconnect then nect the interface box. Then click RESTART.
s
B Initialise inwi
Please select COM port that your
interface box is connected to...
COM port
=
com
lyoudon  Conin port your interface box is using
th 5 kit ot from the ‘Ports fist
windows ISR scecing Refresh in the drop
down list:  COM3 ce the COM port.
Refresh @'

Capturing te... §

When you have the dialog window up and running, connect the red and black clips to
golden pins on the loggedPolarity is importantand on the logger, by either pin, you
should see mar kings; “BL”, “Black”, “R
Reversing the clips will not damage the logger in any Way it will result in an error
message and you won’'t be able to downl
The interface does not allow for using the keyboasd be aware you will always need to
click the buttons with your mousélse the mouse cursor to select the button marked
GLINS&a aKéé

Red Red
A




DownloadingLotek GLSoggers

h

When you ave connected the | ogger <cor
i nterface will connect with the | ogger
connected” and if everything is workin
DATA! The timer is Running. The timer
E Communicate.vi — O
Click 'press' buttons; not keys on the keyboard.
If the interface freezes, disconnect then reconnect the interface box. Then click RESTART.
|prss'?“ [pressspa(:bal' |pl=ssenter‘ _
To quit, close this window and unplug the interface or
to continue, connect a recorder unit (Black clip to pin marked BL or B)
*x POLARITY IS IMPORTANT! s
When recorder is connected type QUESTION MARK(?) for recorder status report.
#* This may take up to a minute *
Please wait for prompt "»>"
Recorder is connected. Just a couple more seconds. . .
Please wait for prompt ">"
This recorder is COLLECTING DATA! The timer is Running
The timer value is: 0995D 01H 13X 09S
Do you want to RECEIVE THE DATA (y/n)?> Updated
Capturing to... g
You will then be asked i f you want to
“v”” button in the interface with your

Now a window will pop up askingyou to specifywhat you want to name the file
you are about to download and where you would like to saveit. Files must be
named using loggerlD year downloaded and model, separatedby & g £e.g.,
G R581 2025 mka083ii E foE a mk4083 logger retrieved and downloaded in
2025 Whenyou haveentereda nameanda locationto savethe file in, pressOK

G Enter filename to capture download - use txt suffix X
Savein: | T Libraries Qo & e @~
Fa

| Documents Music n Pictures
Home ML L")
-
‘ Videos

Desktop

Fle e 2581 2005 mecdOE: J «
e

Save astype: Geolocator download (")



9.

DownloadingLotek GLSoggers

Next you will be asked to enter, or more likely confirm, the download time. The time
is adjusted to the time zone your computer is set to in the left hand display but GMT
on the right. I f the time is ok sel ect
the same format, and then click “OK”.
the .txt file must be adjusted.

Eit‘"fﬁvuimr, = O

Click 'press’ buttons; not keys on the keyboard.
If the interface freezes, disconnect then reconnect the interface box. Then click RESTART.

(' )

EXIT ake sure that
[press 7] [pressspacebarl [press enterl _ CAPTUREISON.L RESTAR date and time
EH EnterDownloadTime.vi are correct
1U yuli, ciuse y |
to continue, con i
**x POLARITY IS Please enter the current time and date - this is converted from theds accordlng to
| to which your computer is set to GMT in the right hand bg;
When recorder is Click on the calendar icon to change. E port. GMT. Be sure
* This may take 3
, that you have an
Please wait f 11:21
Recorder is conn , 21/04/26 accurate clock
W. Europe Summer Time: .
Please vaitll for comparison.
This recorder is COLLECTING DATA! The timer is Running. }

The timer value is: 0000D OOH 02M 00S
Do you want to RECEIVE THE DATA (y/n)?>y

I= your computer logging the session (y/n)?>y

Now downloading commences, first the timer value will appear again and then a
long sequence of numbers and letters. This might take several minutes, the more
data the longer the download will take.

Click 'press’ buttons; not keys on the keyboard.
If the interface freezes, disconnect then reconnect the interface box. Then click RESTART.

press '?‘. press space bad press emed _

TYPE TIME (GHMT to nearest min). Use format: hh:mn.
>14:38

Please wait for prompt “>"

The timer value is: 0995D 01H 18 125
05 A1 22 06 06 08 05 06 02 01 02 01

29



Downloading Lotek Gl-l®ggers

10. When the data is downloaded a “ Metadat
you can enter any relevant comments. However this is not necessary and all info
entered into this window should also be entered into the metacita | e. Pr e s ¢

5
Click 'press' buttons; not keys on the keyboard.
If the interface freezes, disconnect then reconnect the interface box. Then click RESTART.
press 7! press space bad press entgj CAPTURE li w RESTAR

ECTEUTED MetadataTexting i
E0 E0 EO E ) - : =
E0 EO EO
gg gﬁ E% You may type a I_ine of text that v_NiII be written into the download file.
Eg Eg Eg (e.g. metadata, ring number, animal ID, comments, etc.)
Eg gg gg Any relevant comments - e.g. found dead, metalring no
E0 EO EO

E0 E0 EO
E0 E0 EO | OKlI«
FA FC EO L. __

E0 EO D4 FA FC EO EO0 EQ EO EO EO E0O EO EQ EO EO D4 FA FC EO EO EO EO EO EO
E0 E0 EO E0 E0 D4 FA FC E0O E0 E0 E0O E0O E0 E0O EO EO E0 EO D4 FA FC E0O E0 EO
E0 E0 EO C9

The timer value is 0995D 01H 44X 365

You may type up to one line of text (eg. comments, recorder & animal ID, etc.)

11. Now you are asked in the interface “D
SEND THI S RECORDER TO SLEEP (y/n)?” |f
AG A& OSNEB AYLRZNIFIYydG GKFG @2dz LINByaa (K
sending &Biotracklogger to sleep you effectively erase its memoryNi@Tdo that
U LES$ou intend to estartthe logger for redeployment!f y o u el ect

0 s
s”” by _ ¢ isafeeyou willtbéraskeceif you sre sure fural thien
5 02 éSfSOu at Naa ab2z2é€H

B Communicatevi (] &

Click ‘press' buttons; not keys on the keyboard. ‘

Click ‘press’ buttons; not keys on the keyboard.
If the interface freezes, disconnect then reconnect the interface box. Then click RESTART.

If the interface freezes, disconnect then reconnect the interface box. Then click RESTART. ‘

Do you want to STOP COLLECTING DATA AND SEND THIS RECORDER TO SLEEP (y/n)?> Do you want to STOP COLLECTING DATA AND SEND THIS RECORDER TO SLEEP (y/n)7>n
Plesss wait for prompt °»'

Please disconnect recorder

=

Capturing to... § Capturing to... §

A Atfter selectingy t NB & ayowate 2sked to disconnect the logger, do so and the

procedure is over, you can either shut the program down or start the process again to
download another logger.

A 1f you intend to restart the logger and redeploy it see the following page.
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RestartingLotek GL3oggers

(Only loggers that are intended foedelpoymenj

1. Set the logger to sleep mode*. If you have just downloaded the logger and have been
presented with the window asking: ““Do vy
THI' S RECORDER TO SLEEP (y/n)?”, press th
asked if you are sure and informed that the memory will be erased. Select yes.

(0)
e

*If you have safely downloaded the data in an_earlier session simply connect the logger with the Hbexface
a8t SO0 dLINBaastKeéeé YR glAld FT2NI GKS LINPYLIWi FyR @&LINB3
subsequently be asked if you want to put the logger to sleep

5 5

Click ‘press’ buttons; not keys on the keyboard. Click 'press’ buttons; not keys on the keyboard.
If the interface freezes, disconnect then reconnect the interface box. Then click RESTART. If the interface freezes, disconnect then reconnect the interface box, Then click RESTART.

) [conl] G (el = [ Gea el

Wi d ted t UESTICN HARK(?) £ der stat t
When recorder is comnected type QUESTION MARK(?) for recorder status report ¥ This may taks up to & minate g 62 o et SO spen
'x This may take up to & ninuts *
|
Plesse wait for prompt 3"

Please wait for prompt "»"
R A Eemreetcdl. Josh & Eoio mEs0 e, o Recorder is connscted. Just a couple nore seconds.
Plesse wait for prompt ">" Please wait for prompt ">

This recorder is COLLECTING DATa! The timer is Running

This recorder is COLLECTIHG DATA! The timer is Running i lres waies e 10240 O1H 43 275

The timer value is 0024D 01H 49M 185

Do you want to RECEIVE THE DATA (y/n)7>n Do you want to RECEIVE THE DAT: (y/n}7n

Do you want to STOP COTTECTTHG DATA AND SEND THIS RECORDER TO STEEE (yen)?> Do you want to STOP COLIECTING DATA AND SEND THIS RECORDER TO SLEEP (v/n)?>y

wx% ALL DaTA WILL BE DELETED FROM THE RECORDER!!! ®xx
ARE YOU SURE (y/n)?>

Capturing to... §
Capturing to... §

2. Now you will be informed that the logger is in SLEEP mode and No data is available. You are
then asked: Do you want the recorder to ST
You are then prompted with the message: “*
DATE(GMT) and TI ME( GMT) dkedw# befbréhand thagdyos e D O
have an accurate clock, preferably an online one, for comparislwie the start date
and time (GMT) down in the LOGGER STARTUP sheet of the metadata template.

3 7]

Click 'press’ buttons; not keys on the keyboard. o
press’ buttons; not keys on the keyboard.
If the interface freezes, disconnect then reconnect the interface box. Then click RESTART. i tate froas T e e ek RESTARY

o fol] et ] = = == £l

Bl Gl fem pEEgl O xxx ATL DATA VILL BE DELETED FROM THE RECORDER!!| xxx

ARE ¥OU SURE (y/n)?>y
This recorder is COLTECTING DATA| The timer is Running Pleen ool der a3 ©9
The timer valus is: 0024D D1H 49 185
Just two more seconds

DoRvcule iRt oRPRCETFERTHERDAT AN (g This recorder is in = SIEEP mode. No data is available

Do you want to STOP COLLECTING DATA AND SEND THIS RECORDER TO SLEEF (y/n)?>y Do you want this recorder tD ETART A NEW RECORD (y/n)?>¥

wxx ATT DATA WILL BE DELETED FROM THE RECORDER!I| wwx Fless el S prerel ©

ARE V0D SURE [y/m)7oy % Please take and keep safe a note of the start DATE(GHT) and TIME(GHT) NOW!!!
Please wait for prompt ">

Just two more seconds This recordsr is COLLECTING DATA! The timer is Running
The timer value is: 0000D 00H O0M 035

Do you went to RECEIVE THE DATA (y/n)?>

This recorder is in a SLEEP mode ¥o data is available

Do you want this recorder to START A NEW RECORD (y-n)7»

Capturing to... §
Capturing to... §

nformed that : "This rec:
S : 0O0O0OOD OOH OOM 03S” |
nd finally you are asked
S RECORBER,nDWa iStL EfEPr? t(Sleé
other deployment session.

b
u
nll

m_._.

e
| e
e eo
D T

H
is ready for a

—
>S5 -

or
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updated
Technology Gl-tdggers

In this section the download procedures for GLS loggers produced by Migrate Technologies Ltd.

It is important that you make sure that you have the latest versions of the software from Migrate
Technology (v1.15.®age 7)

The stepby-step downloading procedures are as follows:

1. Plug theMigratetechinterface box into a USB communication port (COM port) of a
computer on which the latedligratetechsoftware has been installed.

2. Select and open “lIntigeol F. exe”

3. When you have the dialog window up and running, connect the red and black clips to the
golden pins on the loggedPolarity is important the figure below shows which clip should

go where. Reversing the clips will not damage the logger in any way, it will result in an err
message and you won’'t be able to downl oc:

4, First, select “Use PC Ti me” (Tdoragacduratt he
clock for comparison.

‘. Mlgrate TechnologylntlgeolF —

© Migrate Technology Ltd

IntigeolF v1.15.3
/T he “re pe\l S t| $erretording

button will appear migrate :
once the ° u»m technology

time” Opt I Dfﬁoaddam
selected. More
about this function C°"‘*°ﬁ;‘§;ﬁ;:§§$§:& LT
onpage 39. . . “
\ / Curre:i_zz_tz'n;e (GMT) e pe Tme - Click us
104/ 8 on to get the current

[  Advanced settings | 24/04/2026

Start/stop receipt files PC time.
=

info@migratetech.co.uk
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6.

7.

Downloading Migrate
Technology Gl-lbggers

£ Migrate Technolegy IntigeolF -
© Migrate Technology Ltd

IntigeolF v1.15.3 e
= 3
il
technology

Offioad data

Correct time is CRITICAL to light
level geolocation.

Current PC time (GMT)
Use PC Time

11:32:23
Advanced settings 24/04/2026 @on
Start/stop receipt files
Advanced dump 0 E]t;‘ff £ e

info@migratetech.co.uk

updated

Note the differencein the proceduresfor Biotrackand Migratetechthat to be able to download data
from Migratetech loggersthey must be turned off. Unlike the Biotrack loggersthe memory is not
erasedwhen the loggeris turned off but wheniit is restarted. Whenyou haveconnectedthe loggerto

the interfaceselect* Stoprecording’. Youwill then be presentedwith a seriesof windows
£

LOGGER 1S STOPPED - details of kst recording session below

f \ Migrate Technology Ltd logger

If a Type: 12.1888.8, current settings: 0.125°C resolution, +/-0.5'C accuracy. Conductivity >63 for 'wets’ count. Light range
5, cipped ON, max light regime, floor 0.32lux.
Logger number: DC306

ifferen
d e e t MODE: 6B (Wht, wet/dry recorded) - FOR OLD MODE 6, CLIPPED MUST BE ON
d H LiGHF-Eamdled every minute with max bight recorded every Smins.
moae IS TEMPERATURE: Immersion max, min, mean temperature recorded every 8hrs. Sampled when 20mins continuous wet.
WET/DRY: Sampled every 30secs with number of samples wet recorded every 10mins.
I i = hs. | I L 5

used’ |tW|” Max record length = 52 months. Total battery ife approx 60 months. Logger is currently S months old

Programmed: 09/03/2026 12:31:28. Start of logging (DD/MM/YYYY HH:MM:SS): 09/03/2026 12:31:28
be Age at start of logging (sacs): 10021096, approx 4 months

End of logging (DD/MM/YYYY HH:MM:SS): 21/04/2026 08:59:11

H Age at end of logging (secs): 13723538, approx 5 months
displayed Timer (DDDDD:HH:MM:SS): 00042:20:27:22

Drift (secs): 21. Memory not full.

Pointers: 7912,160170,11184810,11184810,0,0,255,5% light mem used,0% wet/dry/temp mem used
Tcak (Ax™3+Bx”2+0x+D): NaN,NaN,NaN,NaN

0.125'C resolution, +/-0.5'C accuracy. Conductivity >63 for "wets' count. Light range 5, cipped ON, max light regime,

floor 0.32lux.
«

Next you wil!/| be presented with a
that will bring you back to the main interface module.

& Migrate Technology IntigeolF =
© Migrate Technology Ltd

reee LIS

L
Stop recording
technology

ommies 1] 4

Correct time is CRITICAL to light
level geolocation.

Current PC time (GMT) iy
Use PC Time
11:32:

- = Bon
24/04/2026
IEE?CrJt{ﬁstnp receipt files
info@migratetech.co.uk -
When you have securely turned the |
downloading process.

33
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updated
File name: DC306_2025_C331 '
Save a3 type: Y =

Then the program will ask where you want to save the downloaded files and under what

name. The program suggests a name, based on the logger ID and download date and
time. Howeverfor SEATRACK files must be named usoggerlD year downloaded

A FYR Y2RSE s ASLI NI GSR 0 eforaces0sloggeretrieved andy v o
downloaded in 2019, 0it / . N T ¢ Y H N H M b Bupelizloiffdi Eetrieved and

downloaded in 2021 . Since the downloaded data is written to 7 different files, we

recommend you create a folder to contain all files from each individual logger.

£ Offloading logger data

1 bytes downloaded

|Downloading light data - please wait 779

When you have selected where you want to save the files, the download commences.
This process is much quicker than with the Lotek loggers but also varies with how long
the logger has been recording and in what mode.
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updated
Technology Gl-tdggers

é

© Migrate Technology Ltd
IntigeolF v1.15.3

, Check logger status ‘

Start recording

~ t'_l‘(_:g\gﬂg? Stop recording
£ X

Downloaded 7720 light bytes and 170 activity bytes

ox )| 4m

Use PC Time
Ooff

| Advanced settings ‘

Start/stop receipt files
Advanced dump O off

info@migratetech.co.uk

10.  When the download is finished you will be prompted with a summary window, select ok
and the process is over, the download is complete. If you are redeploying a Migrate
Technology logger, please make sure that all files have been downloaded before you star
the logger up again.

Name Status Date modified Type

| DC306_2025_C331.deg ©) 21/04/2026 11:14 DEG File

| DC306 2025 C331.rat ©) 21/04/2026 11:14 Rating System File

s DC306_2025_(C331.sst © 21/04/2026 11:14 Microsoft Serialised Certificate St...
| DC306_2025_C331driftadj.deg @ 21/04/2026 11:14 DEG File

| DC306 2025 C331.lux ©) 21/04/2026 11:14 LUX File

| DC306_ 2025 C331.ral ©) 21/04/2026 11:14 RAL File

I| DC306_2025_C331driftadj.lux O] 21/04/2026 11:14 LUX File

11. From each logger you should receive 7 different fileded, *.lux, *.ral, *.rat, *.sst,
*driftadj.degand *driftadj.lux Afterwards, please ZIP the folder containing all the files
and send itto Julian.Evans@nina.nor Svenja.Neumann@npolar.no
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Start-up/restarting Migrate
Technology Gl-tdggers

updated

A NB! only after you are sure you have successfully downloaded the

data from previous deployment.

1. First, select “Use PC Ti me”
COMPAISON. "¢ vigrate Technology Intigealf -
© Migrate Technology Ltd
IntigeolF v1.15.3
Start recording
migrate

Correct time is CRITICAL to light
level geolocation.

tT dorag axdurate d¢loek far u |

Current PC time (GMT)  [=mmmmemmm Click *“udge P
11:32:23 « i ”
[  Advanced settings | 24/04/2026 e ti me tofuse

Start/stop receipt files
Ooff

current PC time.

info@migratetech.co.uk

1b) This step only applies if you start a logger with clipped rar{geelogging modeysor change

clipping setti
is the default.
Il f you woul d |

ngs. I f you woul d

i ke to select

“clipped”

|l i ke “wuncl

open

presented with a window where you have to select if light range shouldipped Check this box.

This is the important step.

£ Migrate Technology IntigeolF

_ clipped light
© Mlgl?te Technology Ltd Freshwater is excluded frgm 'U\!'E‘S' count range
IntigeoIF v1.15.3 i l’%ﬁ"@“ﬁfﬂﬁﬁ:’!ﬁm count .
i Cloped depending on
lorte e [ &[4l cepenang
echno Ogy Choose dipped for longer light the SpeCIeS
recording (formerly Modes 6 and 7) and age Of the
Light for GEOLOCATION - ight bird, a
is sampled eveny minute with .
Correct time is CRITICAL to light S maximum ch period different mode
level geolocation. (&0 may be more
Current PC time (GMT) T e T ‘D\"b appropriate_
Al A Bon \\
e zs (D
Start/stop receipt files S\O See our mode
Advanced dump ! O off (\\' setups orpage
info@migratetech.co.uk “6 12
o\ = =

S

£ Chan ge logger settings

DO NOT CHANGE THESE SETTINGS UNLESS YOU
UNDERSTAND WHAT THEY DO

In this
example, we
selected the

/
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Technology Gl-tdggers

A NB! only after you are sure you have successfully downloaded the

data from previous deployment.

I©tM|gr:-}|t:e 'lrelcshgology Ltd /|n thIS example, \
ntigeolF v1.15. "—‘
Check logoec #atus mode 9 has been

» -Stzrtrecord'ng I . t selected. However,
migrate : ebanding o th
technology pending

species and age of

2. In the main module select Offload data the bird, a different

“Start recordin gor}’ectliix:e;:‘)(igkggallttolight mode may be more
appropriate.

Current PC time (GMT) Use PC Time
11:32:23 M)
24/04/2026 il Seeour mode
‘S:t‘agéfstop receipt files Setu pson Qage 12

info@migratetech.co.uk \ /

£ Startlogging £ Startloggingvi
eI ks AL E PR ER il e WARNING: This action will DELETE all data in logger
. _Select mode for Inticeo >vStemic
=1 (9) MODE 9 | v (1) MODE 1
(2) NO GEOLOCATION - TEMPERATURE AND CONDUCTIVITY ONLY
(3) MODE 3

b gn—days delay (0 = start now) (6) MODE 6 eart now)

[
: (7)) MODE 7
Range 5: 83865lux (not dipped) £118:49 ﬁ wating unti R (8) NO GEOLOCATION - WET/DRY ONLY
L

U 04/10/21 . tl
TETWRRTHY (9) MODE 9 b/ MM/ YY

Light for GEOLO@ATION t ch biol
ight for (not chronobiology) = . (10) MODE 10
Recording starts immediately (11) MODE11
Mode details ] I (12) MODE12

{
MODE: 9 (light, Bvet/dry recorded) -
Lot el ey e vt s, [ (1o wonei
20mins contingbus wet. f e '. 4 S - -
WET/DRY: Saj pleieveryﬁsecsand recorded on change of state from wet to dry or dry to wet. (ndurcoddeve4h;‘s pvied v 1 TTUTOEr OF 34iTp ana TTid> ‘E
Max record legigth = 20 months. Total battery life approx 60 months. = Sax Facouit aniokl = A0tk Tt batiary M 3ppux 60 Bt
Gy default, loggers will be\
unclipped. However,
depending on thespecies 3. Next you are presented with a window where you have to selec
and age of the birdit may recording mode. When first op
be more appropriate to use | gelected, make sure to change this to tmede you would like to
a clipped light range. usebef or e s el Thisis thenngportar®step.!(Note that

_ 'range’ can be 4 or 5 depending logger model/firmware version)
Seeour recommendations

on page 12and check
clipping on startup.
Seeprevious pagedor
changing clipping settings.
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Startup/restrating Migrate
Technology Gl-feggers

£

LOGGER IS RECORDING DATA

/ . \ Migrate Technology Ltd logger
In this example, @331 Type: 12.1632.8

Logger number: DC306

0K

updated

loggerwas started for an _
. L. . mm}hghn wet/dry recorded)
adult individual ifmode 9 o TSampled every minute with max light recorded every 5mins.
. . . TEMPERATURE: Immersion max, min, mean temperature recorded every 8hrs. Sampled when 20mins continuous
with unclipped light range. wet.
: WET/DRY: Sampled every 6secs and recorded on change of state from wet to dry or dry to wet.
However, dependlng on the Max record length = 20 months. Total battery life approx 60 months.
SpeCIeS and age Of the blr@. Programmed: 24/04,/2026 12:19:10. Start of logging (DD/MM/ YY" HH:MM:SS
1 Age at start of logging (secs): 13994730, approx 5 months -
dn‘ferent_ mode may be more current PC time (DD/MM/YYYY HH:MM:SS): 24/04/2026 12:19:14 starttime gmt
appropnate! Age now (secs): 13994732, approx 5 months -
Timer (DDDDD:HH:MM:S5): 00000:00:00:02
Drift (secs): 2. Memory not full.
Pointers: 192,131072,0,0,0,0,255,0% light mem used,0% wet/dry/temp mem used,
Seeour mode setupon Teals (Ax~3+Bx~2+Cx+D): Nal,Nal, Nal, Nal ——
0.125'C resolution, +/-0.5'C accuracy. Conductivity >63 for 'wets' count. Light range Sx light
K@gﬂ2 / regime, floor 0.32lux.

4. When you have successfully turned the logger on, this message appears, double check
whether MODE and /or start time are ok. Then you can proceed, either to processing the next

logger or exit the program.

After starting the loggenote the start date and time (GMT) and mode down in the Metadata

GSYLX FGS Ay GKS a[ hDD9w { ¢! w¢! t{¢

Repeat startups

. . & Migrate Technology IntigeolF
If you have multiple devices that y(h igrate fechnelogy Infigee

you could permanently corrupt your info@migratetach.co.uk
wger. /

38

aKSS{io

Stop recording

-

want to start all with the samenode @ Migrate Technology Ltd

FYR Wl ROFYOSR asiadahydaa oz y s lme

(e.g. clipped light), then after you have Start recording

successfully started your first, ! migrate

you can connect up another and click ‘ — technology

the Repeat start button. This can save

time and repetition. This button option [_offad cata_{

will not appear until a logger has been Correct time is CRITICAL to light
started in the normal way an ge " C
time’ must be tickpd. You mu ¢ "EREU [uarcme
your logger model name is identical [ Adanced settings 24j04/2026 5

to the one previously started otherwise g?gtffrstop receipt files



Sampling for ARCTOX

Gettingtissuesamplesfrom taggedindividualis of greatinterestfor the project, both with
regardto diet andtoxin exposureon wintering grounds At the moment SEATRAG#Hasnot
acquiredthe fundsnecessaryo carryout any suchanalysesut we stronglyencourageour
participantsto sampleblood and feathers from all individualsretrieved with GL3oggers
Suchsamplescanthen be analysedat a later date or, if participantsagree,be analysedasa
part of JeromeF o r grojest ARCTOXn this later case,analysesof mercury and stable
Isotopes(N and C)will be performedon eachcollectedsample

Please note though:

A. We requestthat all able participants sample feathers following the protocol detailed
below and also strongly encourage the collection of blood samples We further
encourageour participantsto contactJeromeFortto seeif he is interestedin additional
sampleqjerome.fort@univ-Ir.fr).

B. ARCTOXs primarily basedon a community and large spatiatscale approachand will
therefore not overlap with local and/or speciesspecific projects, for which ARCTOX
resultswill be available(https://arctox.plumegeo.fr/).

C. Weareawarethat at somelocalitiespre-existingsampleregimesare in placepreventing
participantsfrom taking any additional samples In such cases,with the agreementof
participantsas well as their collaborators,SEATRAQ€questsaccessto results of such
analysis

Send all samples to:
please contact Jerome Fort
(jerome.fort@uniwr.fr) to arrange delivery.

Short listof samplesof interest:
A SEATRACK/ARCTCRequestedasic
samples
i 6 bodyfeathers 3bellyand 3 back.
i 10 headfeathers(AlcidsandLaridg.
A ARCTOXAdditional samples
T 0,50,7 mlwholebloodin 70%ethanol
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ARCTOX

Monitoring and understanding contamination of seabird
communities on a pan-Arctic scale

lw/ ¢h- Ay &K2NIX
The main objectives of the ARCTOX program are:

1. Tomonitor and map the yearround Hg contaminationof the seabirdcommunityat the
panArcticscale,andits long-term changes

2. Toevaluateunderlyingprocessesandimpactsof the large-scaleHgdistribution.

3. To use the seabird community as bio-indicators to understand the pan-Arctic
contaminationof marinefood websandhow it haschangedoverthe last 15 years

ARCTOXampling
The ARCTOXamplingregimeis basedon an international pan-Arctic samplingnetwork and
existing field campaigns,with the aim of collecting sampleson various seabird species
occupyingdifferent ecologicalniches,at a number of coloniesspreadthroughout arctic
regions
A ARCTOXequirestwo different types of samples complementaryand essentialfor a year
round approach
A Blood - providesinformation about recent contamination,i.e. exposureduring the
breedingseason
A Feathers- Informative of past contamination,i.e. exposurebetweentwo moults
duringthe non-breedingseason
A Blood and feathers should be collected on 20 birds for ARCTOXall breeding adults,
preferentially during the chickrearing period. Retrieved logger birds should be
prioritized, but samplesizecan be inflated to 20 usingbirds being deployedfor the first
time or other birds to reach a sufficient sample  size

A Importantly, this project is primarily based on a community and large spatiatscale
approach Dataremain availableto all partnersfor local and/or speciesspecificprojects
at: https://arctox.plumegeo.fr/ or by contactingJerome

Pleasenote

A No feather specificallycollected for molecularsexing(calamusof Hg/Slfeathers can be
used)

A BothBodyANDHeadFeathersshouldbe collectedon all Alcidand Laridspecies

A Juvenilesquippedor retrieved with aloggershouldbe sampled(feathers)

Please contact Jerome (jerome.fort@univ-Ir.fr) if you can/plan to collect
samplesfor ARCTOXJeromewill then provide samplingequipment suchas
syringesyialsetc.
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Bodyfeathers(All species)
A

oo DoToe Do

A

At least all individualsretrieved with GLSoggers
+other birdsto reach20.

Minimum of 3 belly feathers + 3 back feathers
shouldbe collected(total of min. 6)

Halffrom the belly and half from the back
Notflight feathers

Pluck feathers rather than cut (better for
regrowth).

Placeandsealin plasticziplockbagwhendry.
Mark each bag with species,site, individual ID
(e.g., metal ring-number and/or logger ID), year
and sample type, i.e. “* Bofdeg a t .hStoresat”
ambienttemperatures

Intendedfor SIAHg,andcorticosterone

Head/Throatfeathers(only Alcidsand Larids)

A

To I

ALCIDSMinimum 10 black feathers from the
throat (seefigure). LARIDSmMinimum 10 feathers
from the top of the head

Pluck feathers rather than cut (better for
regrowth).

Placeandsealin plasticziplockbagwhendry.
Mark each bag with species,site, individual ID
(e.g., metal ring-number and/or logger ID), year
and sampletype, i.e. ©* He-fae a t .hStoreat”
ambienttemperatures

Intendedfor SIAHg,andcorticosterone

Y el X

Whole blood samples(All species)
A Totalrequestedis 0.5 mL¢ 1 mLblood (Intended

Collection of Head feathers in pufﬁns (atlantic, tufted and horned puffins)

for Hg,Seand SIA)

Place0.5-1 ml of blood in a vial with ~1 ml of
ethanol 70%

Store the vial at ambient temperature or in a
freezer if available Mark the samples with
speciessite individuallD (e.g., metal ring-number
and/or logger ID), year and sample type, i.e.
“Bl BlgdSI A”
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Effect studies

It i s Iimportant to assess whet hg¢
behaviours and lifdnistories. To do so, proper control groups are
necessary. A meaningful control sample is a group of birds that could
have been equipped but were not. To define such a group, one must
ideally explicitly spell aassignment mechanisrbefore starting the
deployment (it could be as simple as assigning every other captured bi
or every third captured bird to the control group). It is important that

control birds arenot biased towards birds in lower condition and/or
birds harder to capture

Moreover, beyond the bird condition or trapappiness/shyness components, two
additional important aspects have to be taken into account to be sure the control group is

meaningful:

1  Timing of capture this timing should be randomly distributed among Gir&l
control birds (i.e. do not start by deploying or retrieving loggers and then, when you
are done, start capturing control birds).

1  Area of capture GLSand control birds should ideally be part of the same plot or
area. If not possible, they should at least be in areas as close and similar as possible.

Having such a control groups is important for both adults and chicks, and the same rules
apply for determining a proper control group for both age classes.

A In many systems, including a proper control group may mean to decrease the number
of loggers deployed or retrieved. This is up to each site leader to decide whether this is
worth it or not. It could also mean that field work expenses would increase. In such a
case, get in touch with the SEATRACK project group before the field season to discuss
what is feasible.

Gl



Field notes and Metadata

Please read before filling in the metadata template provided

updated

Pleasebear in mind that one of the key aspectsto successof a largescaleoperation suchas
SEATRAGKSstandardizedprocedures Thatis especiallyymportant when it comesto filling in the
metadatasheet We therefore urge you to read the instructionscarefullyand pleaseturn in the
metadatasheets as soon as possible after the field-seasonends Pleaseinclude deployment
information from GPSGSMinstrumentations!

Our metadata template consists of three excel sheets:

A The metadata sheet (field notes). columnsthat are consideredmandatory
and/or of high importance are coloured green We urge participants to
recordasmanyof them aspossible

A Logger returnsField teams note date of download, if a download was

successful or not, and whether a logger will be redeployed in this s
ge

This sheet is of high importance if a field team is downloading log
data themselves or redeploying loggers.

A Start times:This sheet is also where a field team can note the start times of
any loggers they started themselveBor example, retrieved loggers that
are redeployed and need to be restarted in the fielExact date and time
of logger start should be noted in this sheet in GMT!

A When possible, we provide predefined registry-options in dropdownlists, to better
standardizedataregistrationandto simplifythe process

A B C o] E

A If youarein doubt how to fill acolumn, s
note that each column headerin the
excelfile is commented (marked with
red triangle in the upper right corner).
If you are still in doubt, you canfind a
detailed description on the following
pages i a

W oo v s W

HNENNNNEREREEE

SeELhRBERES

A If you have your own database, you can use this to export metadata to SEATRACK
metadataprovided it matches the metadata sheet structure exactly, e.g.
sheets, header rows, column names and formatting.

A Contactjulian.evans@nina.ndf you have any queries.
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Field notes and Metadata. updated

Sheet 1: Encounter data
ENCOUNTER DATA | OGGER RETURNS LOGGER STARTUPS

Ringing info

General information about individri

A Date, [Mandatory] Fixedformat: dyyyy-mm-R R §Note that this =~ ————
refers to the date of an encounter being registered NOT 2026-06-25
necessarilythe original ringing date when the bird was first
ringed)

A ring_number [Mandatory]. Me t a | ring ID (e.g. "'"62945

A euring_code [Mandatory]. Abbreviation for ringing centrals issuing the metal rings
(e.g. “NOS” for Stavanger museum in No
Nor way, “I1 SR” for the Natur al hi story
central in Moscow, etc... A more comprehensive list can be found here:
http://www.euring.org/data_and_codes/euring_code_list/euring_exchange
code 2000.pdf). Y RALFY LI NIYSNE OFy dzaS da/ ! b!

A color_ring [Optional]. Suggested entries are colour and/or ring code (e. g.

‘Red( ABB) ')

Logger Info

| Ds and gener al i nformation about | ogg
observed in relation to the registrations. All registries mandatory.

A logger_status[Mandatory]. How was the individual carrying the logger/loggers
observed, Predefined choiceddte that all observations are valuable even if the bird

IS not caughk
A logger_model_retrievegd [Mandatory provided a logger is
retrieved]. Selectthe appropriate model from the predefined

optionson the dropdownlist. If your loggermodel is not in this Pick a model from the drop-down list.

list, please select & 2 (i Ke®dNdbte the logger model in the For pathtrack Gps:

PathTrackGPS_26: 2026
commentscolumn. PicoFix_GEO_mini2: 2025 for all other species
PicoFix_GEO_mini3: 2025 for BRGU and COGLU
nanoFix_GEO_mini: 2024

A logger_id_retrieved [Mandatory]. Registerthe Id of the logger
retrieved, both the seriesnumberletter and the individual ID

number Beaware of mixingup 0 and O k3005

mk4093

mk9

NanoFix GEO_mini

logger_model_retrieved

A logger_model_deployed [Mandatory]. Selectthe appropriate

modelfrom the predefinedoptionson the dropdownlist. If your NanoFix_GEO_mini_5.5g
logger model is not in this list, pleaseselectda 2 U KaSd\hbte OrniTrack10
the loggermodelin the commentscolumn OmiTracks

) PicoFix_GEQ_mini2

PicoFix_GEQ_mini3

A logger_id_deployed [Mandatory]. Registerthe Id of the logger W30A3-SEA
deployed, both the seriesnumberletter and the individual ID e
number Beaware of not mixingup 0 and @4




Field notes and Metadata. updated

Sheet 1: Encounter data
ENCOUNTER DATA | OGGER RETURNS LOGGER STARTUPS

adult_unknown

Individual information s
Register information about the individual carrying the registered logger/loggers. subadult_unknown
A species[Mandatory] (Select one of the species under study in SEATRACK, registe?ed
on the predefined drogdown list. ‘5*
A morph, [Optional]. Requested if appropriate and registered/knoven( g . “ brjsdl ed” |or
“némi gl ed” i
A subspecies, [OptionallRequested if appropriate and
A

=]

9

H 13 H H PP L] 13 ID
rengtered/knOWd e. g. fuscus Inter meA\.f’;iIabIe categories are "adult_unknown” , fus
: : : : “subadult_unknown"” (if exact age in years in years is not
age,[Optional]. Requested if registered/known. Categories are |;o.n) and "pulus”. If exact age s known, select the

dadult_unknowrg, ésubadult_unknowrE (if exact age in years in appropriate number, where 1 would be year of hatch, 2
years is not knowrdnddpullust. If exact age is known, select the*!!1 be Yeur ater aten et
appropriate numberywhere 1 would be year of hatch, 2 would be year after hatch year.etc
Note that 1 is not available from the list, as individuals in their hatch year should be recordedlase @

A sex,[Mandatory]. Select the appropriate option in the predefined dedpwnlist:* mal e” , “ f e ma
“unknown”

A sexing method[Mandatory]. Select the appropriate option in the predefined dedpo w n |dnas
“mor phol ogy” , nohébyethlavi our” or *

Morphometrics

Only weight is considered mandatory but all measurements taken are of interest and value to the project.
weight, [Mandatory], fixed format; valuén grams.

skull, [Optional].Requested if registered/knowfixed format; valuen mm. (Note, skull = head + pill

tarsus, [Optional].Requested if registered/knowfixed format; valuén mm.

wing, [Optional]. Requested if registered/knowfixed format; valuén mm. (Note, measure from carpal joint
to tip of primary, flattened winy

To o Do o

We realize you might have your own method but we recommendthe measurementsare
taken asfollows, if possible If not pleasemake a note of it when turning in the metadata-
sheet

Tarsus(mm)Fromthe joint between tarsusand toes to the intertarsal joint. Toesare bent
backwards~ 90° to the tarsuswith tibia at the sameangle Measuredwith callipersto the
nearest0.1 mm. Wing length (mm) Maximum chord length measuredwith a ruler to the
nearestl mm. Carpaloint pressedagainststopperand primariesflattened paralellto the scale - ‘ ‘\

of the ruler. Weight (g) Massof the bird measuredwith a springbalance(pesold. Remember \ ‘

to accountfor weight of the bagthat the bird isweightin. Scull(mm), maximumdistancefrom \ \
the backof the headto the tip of the bill measuredwith calliperswith accuracyof 0.1 mm.

lllustations by Nils Hoff from DeutscheOrnithologenGesellschaf(2011), Measuringbirds/ Végelvermessen
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Field notes and Metadata. updated

Sheet 1: Encounter data
ENCOUNTER DATA | OGGER RETURNS LOGGER STARTUPS

Breedingstatus

General information about breeding status of logger carrying individuals on
deployment/retrieval/observation event and if obtainable, breeding success of that individual.

breeding_stage [Mandatory]. Select, from a predefined dropdown list, the appropriate
breedingstatusfor the individualat the time of handling

eggs[Mandatory]. Enterthe numberof eggsin the nest(at the time of handling)
chicks [Mandatory]. Enterthe numberof chicksin the nest(at the time of handling)

hatching_succes§Mandatory]. Select'1” if at leastone egg isknownto havehatched,i.e. full
or partialhatchingsuccess;0” no hatchingsuccesatalland“ u n k n ibunkmdwn

breeding_succes§Mandatory]. Select'1” if at leastone chickwasaliveduringthe lastvisit but
then note that “breeding_success_criteridnmust be specified as well. If nest was fully
predated after hatchingwas known to have occurredselect“0”. If breedingstatus was not
checkedafter initial encounteror is not knownfor anyotherreasonselect* un k n.own *“

A breeding_success_criterigiffMandatory]. If, you haveregisteredthe breedingsuccessyou are
requestedto specify by which criterion you judge it to be successfubr failed (e.g., nestis
definedto be successfulf at leastone chickwasobservedalive apparentlyolder then 10 days,
15 daysor if it wasknownto havefledged) Youcan either provide the number of daysasa
numericvalue(e.g. 10, 12etc.) orwrite & F f S Rifhf Idasfdahé chicksurvivedto fledging

Do o Do I» Do




Field notes and Metadata

Sheet 1: Encounter data
ENCOUNTER DATA | OGGER RETURNS LOGGER STARTUPS

Breeding location
Gener al information about | ocatiomesbid study si

A countrySel ect the appropriate country from a prec
“lceland”, or *“Great Britain”.

A colony,[Mandatory]. Enter thenameof the colony or location. Choose the lowest common
geographical unite.gname of cliff or island, where the work has been carried out.

A colony_latitude, [Mandatory]. Fixed formatdecimal degreege.g. 65.4967).

A colony_longitude [Mandatory]. Fixed formatdecimal degreespositive values for longitude east of
Greenwich and negative values for west ( e.g. 15.4967

A nest_id [Optional]. Nest identification, if registered can be entered in this column, as noted by
participants.

A nest_latitude, [recomended. Fixed formatdecimal degreespositive values for longitude east of
Greenwich and negative values for west ( e.g. 15.54967

A nest_longitude [recomended. Fixed formatdecimal degreespositive values for longitude east of
Greenwich and negative values for west ( e.g. 15.%4967

Samples
Please specify if any samples are taken from individuals deployed with loggers and for what purposes.
A blood_sample [Mandatory]. Select the appropriate choice from the predefined dropdown list.

A feather_sample [Mandatory]. Select the appropriate choice from the predefined dropdown list.

A other_samples [Optional]. Requested if appropriate. If any other samples are obtained from an indivic
carrying a GLS logger, please specify what 1t
studies”, “Ticks or other parasites sampled”,

Please note that SEATRACKencourages taking feather-
samplesfrom all individualsretrieved with loggersif sampling
IS not in conflict with existing projects. Unless specially
requestedARCTOMill haveaccesgo all samples
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Field notes and Metadata

Sheet 1: Encounter data
ENCOUNTER DATA | OGGER RETURNS LOGGER STARTUPS

Other

Other information relative to the deployment/retrieval/observationof the individual or data samplingin

general

A data_responsible [Mandatory]. Specifyfull name of person/personsresponsiblefor the data, who
shouldbe contactedregardingpublicationof data. If thisis multiple people,separatethemwitha® =~ Q

A back_on_nest[Optional]. Requestedf observedand registered If possibleto observepleasemakea
note if bird is observedreturning to the nest after handling,i.e. “y e $ bird returns,“ n df nestis
abandonedandunknownif no further observationsare available

A logger_mount_method [Optional]. Requestedf appropriate AiImostall SEATRAG#ggersare mounted
on plasticringsplacedonthe b i rtatsusslf youdeviatefrom this we requestyou makeanote of it, e.g.,
‘| o @ttachedto aringplacedont i b“i lad glgcedonbackinah ar n ets s ”

A comment, [Optional]. Requestedif appropriate Pleaseenter any comments you feel that are of
importancee.g. relevantto the individual the logger,nestsite etc.

A other relevantvariables,[Optional]. Anyadditionalmeasurementsind variablesrecordedcanbe placed
in columnsto the right of the mainsheet
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: updated
Field notes and Metadata P
Sheet 2: Logger returns

ENCOUNTER DATA ~ LOGGER RETURNS | OGGER STARTUPS

LOGGERETURN®Ve askparticipantsto registerdownload attempts, if a downloadwas
successfubr not, whether a loggerwas unusedand where the loggerwill be sentto after
the field season(if not redeployed) It is extremely important to note redeployedloggers
Thisis vital to keep track of loggers,allowing us to better utilize project assetsthereby
reducingcostsand increasinghe number of loggersavailableeachyear Pleassfill out the
followingthe bestyou can

A logger_id[Mandatory] Register thdd of the logger retrieved, both the series numbetter and the
individual ID numbeiBe aware of not mixing u® and O

A logger_mode[Mandatory] Select the appropriate model from the predefined options on the
dropdown | ist. I f your |l ogger model is not

the comments.

downloaded_byFull name of person handling the logger
Download/stop_date[Mandatory] Register when the logger download was attemptiedmat
YYY¥Ynm-dd

Status[Mandatory] What state was the logger in after handling.

Stored_or_sent_t@ [Mandatory] What was done with the logger after handling
commentAdditional comment on logger after handling.

To o o Do P>

Ioggeriid‘ logger model downloaded by Hownload / stop_datq status stored or sent to? comment
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Field notes and Metadata

Sheet 3: Logger startups
ENCOUNTER DATA  LOGGER RETURNS  LOGGER STARTUPS

Logger startupsField teams should note down date and time (in GMT!) of
loggers that they started themselves or restarted in the field.

Accurate logger start times are vital to the processing of GLS data and for
SEATRACK data pipelines.

If you wish to submit noRSEATRACK logger data, please arrange this with us
first and fill in the project column when submitting startup time#f you have

an ongoing project using SEATRACK loggers that is not part of the standard
SEATRACK objectives (e.g. ddaployments, shoriterm deployments)

please note this in the project column,

Project with which the logger is
associated. Should be SEATRACK for

A B C D seatrack loggers.
logger serial_n dlngge r_mod E1 prnduceﬂpmd uction_ye 31 proje

Logger information Edl
|

Loggerinformation
Informationaboutthe loggerbeingstarted/restarted

A logger_id[Mandatory] Registetthe Id of the loggerretrieved, both the seriesnumberletter andthe
individuallD number. Beaware of not mixingup 0 andO

A logger_model [Mandatory] Selectthe appropriate model from the predefined options on the
dropdownlist. If your loggermodelis not availablein the list, select* o t haedmwifite your logger
modelin the comments

A producer [mandatory if this is not a model from the dropdown list] Loggermanufacturer, e.g.
‘LotoekMi gr@a¢clenol ogy”

A production_year[mandatory if this not a SEATRAQKgger] Yearloggerwasproduced

A project [Mandatory] For SEATRAQBggersbeing usedfor the SEATRAGHandardobjectives,this
shouldbe enteredas” S E A T RIfAhG K0ggeris part of a different projectthat we haveagreedto
includein the SEATRAGIatabase enter an appropriateproject name If this field is left blank,we
will assumeSEATRACK
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Field notes and Metadata

Sheet 3: Logger startups
ENCOUNTER DATA  LOGGER RETURNS  LOGGER STARTUPS

S

tartup information

Important information about when and how the logger was started. Accurate logger start times are vital
to the processing of GLS data and for SEATRACK data pipelines.

A

o 3o Do Do Do

starttime_gmt[Mandatory] Register the date/timéGMT)when the logger started recording data,

in the format YY¥¥m-dd HH: MM. -0OBE0O . 10 2D2L'6. I f the |l ogger
delay this should bprogrammed_gmt_timet+ days_delayedsee below).

Logging mode [Mandatory for Migrate technology loggefShoose logging mode/settings from
dropdown list (for Migrate Technology GLS)S SLSdnbdesetupé  @etalislon modes

started_byFull name of person starting the logger
started_whereLocation where the logger was started

days_delayedRecommended if starting a Migrate Technology logger with a deldyjnber of
days which a logger was programmed to delay starting to record data.

programmed_gmt_tim¢Recommended if starting a Migrate Technology logger with a delay]
Register the date/timéGMT)when the logger was programmed, in the format Y-¥¥-dd

HH: MM. E-060.1 “1200:2364 " .  stdrttime syintstgulddbe d e | ay ,
programmed_gmt_timetdays delayede . g. progr ammedd6@int1Q@: 3ne™ “ R
days _del asyadtiche ynit 0 "™ BH1216 10: 34"~

Intended deployment
Optional fields about deployment plans for a started logéfeyou intend to restart a logger and deploy

A
A

A
A

G AY I RAFTFSNBydG t20F0GA2y>s LX SIFasS FTAtt GKS NB
intended_speciedf known, select the species that the logger is intended to be deployed on (Select
one of the species in SEATRACK, registered on the predefinedalroplist.
intended_locationlf known, record the location that the logger is intended to be deployed.

Intended deployenf known, record the full name of the person who will deploy the logger

E/ SubmitMetadata

Pleasdfill in and sendus the metadatasheebefore 1 November2026to ensure
a smoothdatahandlingafter the field season

JulianEvans@ninao or SvenjaNeumann@npolano

Shouldyou have any commentsor questionsregardingthe metadata sheet
pleasedo not hesitateto contactus.
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Good luck and happy trapping!
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