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Schematic protocol - Main menu

Important general guidelines

Schematic protocol for blood

Schematic protocol for plasma / serum

Schematic protocol for deserted and addled eggs

Schematic protocol for feathers

Schematic protocol for preen oil

Schematic protocol for regurgitate pellets / prey remains

Schematic protocol for internal tissues / gastric content

Schematic protocol for blood / plasma / serum / red blood cells: additional information
Schematic protocol for deserted and addled eggs: additional information
Schematic protocol for feathers: additional information

Schematic protocol for preen oil: additional information

Schematic protocol for regurgitate pellets / prey remains: additional information

Schematic protocol for internal tissues / gastric content: additional information
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Click on the name of the matrix to see the schematic protocol for each sample type.

Click here to see important general guidelines related to permits and health and safety issues when sampling.

/ ACTIVE MONITORING PASSIVE MONITORING

(Trapped live birds and nests) (Dead birds)

Plasma/Serum Deserted/Addled eggs Internal tissues Gastric content

Preen oil Regurgitate pellets/Prey remains Feathers

Click here to see Table 1. Volume/Mass of sample, type of container and transport conditions required for contaminant monitoring in different matrices

Click here to see Figure 1. What can we measure in each sample type? (a. Active monitoring / b. Passive monitoring) g
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These guidelines do not include any destructive sampling.

Permits: Approach and disturbance of nest sites and handling/sampling of protected species is regulated in most countries. All necessary licenses and permissions must be
obtained from the appropriate national agencies before work is undertaken (permission to visit active nests, permission for handling and taking samples, CITES or other
legislation for holding/storing samples, accreditation of personnel). Samples should be collected by trained and authorised personnel.

Personal safety and wildlife health: Use appropriate personal protective equipment to avoid zoonotic diseases or zoonoses. Put an effective barrier between you and the
disease agent, such as masks, gloves, coveralls, boots, goggles, and respirators. The level of personal protection required depends on the situation. Prevent mechanical
transmission of disease agents through disinfecting supplies and equipment between sites and/or animals. Apply safety requirements for climbing and hiking. Do not go into
the field alone, risk assess the situation in advance, and have mobile or satellite phones (depending on the location) plus appropriate contact numbers.

Animal welfare: Avoid posing unnecessary stress to the birds. Cover the head with a cloth, avoid unnecessary noise and talking. In case of sampling of living animals, avoid
periods of the day with extreme temperatures (or extreme rain) in order to limit heat stress. Keep the handling time as short as possible. Avoid multiple handling of a bird. If
possible, do sampling at same time as ringing to limit disturbance and stress to the bird. Leave the nest site as you found it.

Sample amount: Check with the laboratory for minimal requirements (see Table 1), but in case of invasive sampling (blood, plucked feathers) take no more sample than safe
for the bird (see details on the different sampling protocols).

Identification: Always note information systematically following a previously prepared scheme regarding the characteristics and circumstances of the samples collected. Label
the individual sample containers prior or immediately after the sample is collected. Each sample should be identifiable from a unique code. A short and self-explanatory
identification system that is easy to implement in the field should be used.

Avoid contamination: Use appropriate material for sampling and storage conditions according to the aims of the study (take advice from the laboratory undertaking the
chemical analysis; see Table 1). Handle the containers carefully to avoid contamination. Containers may be specifically precleaned for some contaminants (e.g. POPs, metals,
perfluorinated; ask the laboratory). Keep some sampling material/containers for blank/control analyses. Do not smoke, drink or eat during sampling. Do not wear
perfume/deodorant (as personal care products are now turning up as emerging contaminants).

Basic data and records: The following information should be clearly described in the sampling report, which must always accompany the samples submitted for analysis: Date
and time of sampling, study area (country, province, and specific location - there may be a need to keep specific location data confidential to avoid disturbance, illegal
persecution or illegal egg and specimen collection; if not specify precise latitude and longitude to nearest second to be recorded, to aid subsequent analysis/interpretation),
type of samples and number of samples collected, biological data (species scientific name and common name, ringing data if possible, age and gender if can be determined,
morphometric measurements e.g. weight, head and bill length, wing length, tarsus length, and tarsus width, body condition index, nest information e.g. numbers of eggs, live
and dead nestlings, unhatched eggs, eggshells), and other general observations (e.g. prey remains in the nest, birds in bad conditions, etc.).

See References here
Go back to the main menu here
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Schematic protocol for blood

Click here to get additional information

Collect blood

Use of from brachial,
anticoagulants jugular or
tarsal vein

Prepare the
correct needle
and syringe

Transfer blood Transport
into proper samples under
labeled tube cold conditions

Store samples
at -20°C/-80°C

Click here to see video &M
Click here to see Table 1. Volume/Mass of sample, type of container and transport conditions required for contaminant monitoring in different matrices

Click here to see Figure 1. What can we measure in each sample type? (a. Active monitoring / b. Passive monitoring)

Go back to the main menu here O
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Schematic protocol for plasma / serum

Click here to get additional information

Prepare the
correct Use of
needle and anticoagulants
syringe

Click to see video for blood extraction and plasma/serum separation =2

Collect || 1 Transfer |

blood from blood into
brachial, proper
jugular or labeled

| tarsal vein |/ J tube |

Transport

samples Store samples
under cold at -20°C/-80°C
conditions

Centrifuge
and split
samples

Click here to see Table 1. Volume/Mass of sample, type of container and transport conditions required for contaminant monitoring in different matrices

Click here to see Figure 1. What can we measure in each sample type? (a. Active monitoring / b. Passive monitoring)

Go back to the main menu here
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Schematic protocol for deserted and addled eggs

Click here to get additional information

Store samples (egg

Transfer egg
Take measurements content /
and examine eggs eggshell into
before freezing proper labeled
containers

Transport eggs in
suitable
containers under
cold conditions

content at -20°C
and eggshells at
room
temperature)

Collect only
deserted or
addled eggs

Click here to see video (=7
Click here to see Table 1. Volume/Mass of sample, type of container and transport conditions required for contaminant monitoring in different matrices

Click here to see Figure 1. What can we measure in each sample type? (a. Active monitoring / b. Passive monitoring)

Go back to the main menu here
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Schematic protocol for feathers

Click here to get additional information

Store feathers at room
temperature if they are
clean and dry or at -20°C
depending on the
compounds to be analysed

Transport feathers
under ambient or cold
conditions in Identify and measure
envelopes or sealed feathers

plastic bags e Y (see Table 1)

Collect feathers
(plucked or cut body
feathers are preferred
from living birds)

Click here to see video =2
Click here to see Table 1. Volume/Mass of sample, type of container and transport conditions required for contaminant monitoring in different matrices

Click here to see Figure 1. What can we measure in each sample type? (a. Active monitoring / b. Passive monitoring)

Go back to the main menu here
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Schematic protocol for preen oil

Click here to get additional information

Press the preen
gland softly and
collect the expelled
oil in living birds /
collect preen gland
from carcasses

Collect the | Transport samples under
oil/gland in a tube cold conditions

Store samples at -20°C I

Click here to see Table 1. Volume/Mass of sample, type of container and transport conditions required for contaminant monitoring in different matrices

Click here to see Figure 1. What can we measure in each sample type? (a. Active monitoring / b. Passive monitoring)

Go back to the main menu here
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Schematic protocol for regurgitate pellets/prey remains

Click here to get additional information

Collect pellets and prey
remains encountered
near roosting sites and
nests

Transfer material Transport samples
collected into labeled under ambient or cold
flasks or sealed bags conditions

Store samples at -20°C

Click here to see Table 1. Volume/Mass of sample, type of container and transport conditions required for contaminant monitoring in different matrices

Click here to see Figure 1. What can we measure in each sample type? (a. Active monitoring / b. Passive monitoring)

Go back to the main menu here
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Schematic protocol for internal tissues/gastric content

Click here to get additional information

Transfer internal
tissues into Store samples at

-20°C/-80°C

Collect Transport Perform necropsy on
ollect carcasses
carcasses to the fresh carcasses when proper labeled

in sealed plastic lab under cold possible or freeze

containers
bags and label conditions them (clean material)

Click here to see video =2
Click here to see Table 1. Volume/Mass of sample, type of container and transport conditions required for contaminant monitoring in different matrices

Click here to see Figure 1. What can we measure in each sample type? (a. Active monitoring / b. Passive monitoring)

Go back to the main menu here
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Regurgitated
Matrix® Blood® Plasma/serum® Feathers® Eggs’ Liver® Kidney® Brain® Bone® Muscle® Fat* Preen oil| pellets / Prey
remains
0.2-0.5 g ww (min. | 0.2-0.5gww (min. 0.2-0.5 g ww [min. 0.2-0.5 g ww (min.
@.01-0.2g (min.0oo2g| [P0 dut oore i ot 0205 g ww (min. | ° 8" ot sl hL
g o g g g g g
0.1-0.25 ml (~1 ml when using DMA for Hg E‘JM:fw :n uosinﬂ E‘)M;:’ :n LEJSJmG 0.02 g when using DM,:fW :n Lé)sjmﬂ 0205 ww j ED‘:'!:: What find i
4 = e e s g e g s
Volume/Mass (range) .h i m ! AAn;J NA and 0.1 g when using h or mICP. I\;S y D_r G;CP‘ I\.-TS DMA for Hg, 0.1 g n o_r G\‘CP‘ NTS (~3g when 0.2-05g ww :smnﬂl 5 or Ml athVDfL_l :; n
when using when using - when using H when using H g, L.lgwhen ene
= ICP-MS); BF: 5-10 units; E— = AAS‘] — = 7| when using ICP-MS, — =T using AAS) = ICI;MS z
~3g when using ;| ~3gwhen using : ~3g when using using ICP-MS, ~3g
TFfWF: 1-2 units = = ~3g when using AAS) B
whole egg if AAS) AAS) when using AAS)
PP tubes (metal Sealed plastic bag / PP jar (metal PP jar (metal PP jar (metal Sealed plasti
Type of container R NA =RISA PIAsHCRAE [ | pp o (metal free) | PP jar (metal free) | PPjar (metalfree) | PP jar (metal free) L=t L=t [elrilm=s M i
free) Envelope free) free) free) bag
Ambient Ambient
Metals (Pb/Hg)
Temperature) Cold blocks NA temperature/Cold Cold blocks Cold blocks Cold blocks Cold blocks Cold blocks Cold blocks Cold blocks Ml temperature /
Transport conditions blocks Cold blocks
. Indef (ca. 24 h fi
Time a.24h NA Indef a.24h ca.24h a.24h ca.24h ca.24h a.24h 3. 24h M RS,
prey remains)
Ambient temperature/ it 0
. . . . . . . . Temperature
_— Temperature) —-20°C NA —20°C Y i —-20°C -20°C —-20°C -20°C -20°C —-20°C —-20°C Ml . :
Storage conditions P A R ETEL T -20°C (prey
darkness) -
remains)
Time Indef NA Indef Indef Indef Indef Indef Indef Indef Indef M Indef
0.2-0.5 g; BF: 5-10 units;
Volume/Mass (range) 1-2mi 0.2mi = ) 0.2-3 g; whole egg 02-3g 0.2-3g 0.2-3g NA 0.2-3g 0.2-3¢g 0.01-0.1g
TF/WF:1-2 units
Plastic sealed bag / . . . . R R
Type of container PP tubes PP tubes PP jar PP jar PP jar PP jar NA PP jar PP jar PP jar
Envelope For prey remains
Ambient temperature / Cold i i
_ |Temperature)  Cold blocks Cold blocks P ! Cold blacks Cold blocks Cold blocks Cold blocks NA Cold blocks Cold blocks different tissues
Agrochemicals Transport conditions Cold blocks blocks could be
Time @ 24h ca.24h Indef @ . 24h ca.24h @ 24h ca.24h NA @ . 24h @ . 24h ca.24h analysed [see
Ambient temperature/ other columns)
» Temperature —20°C -20°C -20°C* (preferrably in —20°C -20°C —20°C -20°C NA —20°C —20°C -20°C
Storage conditions
darkness)
Time See note * See note See note See note See note See note See note A See note See note See note

Abbreviations and notes can be found under the table (next page)

| Example of containers: polypropylene (PP) tubes, PP jar and sealed (to avoid freezer burn) plastic bags. Although PP containers are recommended in general, glass could be
considered if practical (note that some compounds varying from flame retardants to plasticisers could be in plastics and there could be potential contamination, so take advice
from the laboratory and use field blanks when possible). Containers may be specifically precleaned for some contaminants (e.g. POPs, metals, perfluorinated; ask the laboratory).

Go back to the main menu here
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Regurgitated
Matrix” Blood® Plasma/serum® Feathers® Eggs’ Liver® Kidney® Brain® Bone® Muscle Fat*® Preen oil | pellets / Prey
remains
Volume/Mass (range) P-NC 0.1-0.25 ml lg lg g 2g 2g NA 2g lg M1
: . Sealed plasticbag / i ) . . . R
Type of container P-MNC PP tubes® o PP jar” PP jar® PP jar” PP jar” NA PP jar” PP jar” Mi
Envelope For prey remains
. Temperature P-NC Cold blocks Cold blocks Cold blocks Cold blocks Cold blocks Cold blocks NA Cold blocks Cold blocks Mi different tissues
- Transport conditions
Pharmaceuticals| Time P-NC <24 h <24 h <24 h <24 h <24 h <24 h NA <24 h <24 h M could be
-20°C/-B0°C 2 analysed [see
L Temperature P-NC _20°c/-80°C? (preferrably in -20°C -20°C -20°C -20°C NA —20°C -20°C Mi other columns)
Storage conditions :
darkness)
Time P-NC See note See note See note See note See note See note * NA See note See note Mi
Volume/Mass (range) imi imi NA 052¢g 052¢g M1 NA NA M1 NA NA .
Plastic sealed
Type of container PP tubes PP tubes NA P jar FF jar Mi NA NA Mi NA NA bag for pellets.
. ~ |Temperature|  Cold blocks Cold blocks NA Cold blocks Cold blocks Mi NA NA Mi NA NA For prey remains
Rodenticides |Transport conditions different tissues
Time <24h <24h NA <24h <24h Ml MNA MNA Ml MNA MNA
could be
Temperaturg -20°C -20°C NA -20°C -20°C M1 NA NA M1 NA NA analysed (see
Storage conditions - - - - other columns)
Time See note ” See note ” NA See note ” See note ” Mi NA NA M1 NA NA
Volume/Mass (range) 0.2-1ml min. 0.2 ml ca.0.1-1g 051g a.lg a.lg ca.lg M ca.lg 05-1g 0.01-0.1g ca.lg
" Sealed plastic bag [
Type of container PP tubes PP tubes =8 EE . als fEhel PP jar PP jar PP jar PP jar M PP jar PP jar PP jar PP jar
nvelope
Ambient cold
. Temperature| Cold blocks (<4°C) Cold blocks temperature/Cold Cold blocks Cold blocks Cold blocks Cold blocks MI Cold blocks Cold blocks Cold blocks
Perfluorinated |Transport conditions — blocks
OCKS
compounds
p Time ca.24h ca.24h ca.24h ca.24h ca.24h ca.24h ca. 24 h Mi ca. 24 h ca.24hnh ca.24h ca.24h
Ambient temperature/
— Temperature) -20°C -20°C —20°C Y{ i -20°C -20°C -20°C -20°C Ml -20°C -20°C -20°C -20°C
Storage conditions p AL prEEE
darkness)
Time Indef Indef Indef Indef Indef Indef Indef M Indef Indet Indef Indef

? Please note that these are general guidelines. Take advice from the laboratory undertaking the chemical analysis.

® Volume criteria: A general rule is that the collection weight should not exceed 2% of the body weight of the animal in any 14-day period, or 1% at any one time. Values provided in the table are volume/mass ranges generally needed in the Toxicology lab for analysis, but it will depend on the
technique used.

¢ From live birds, plucked contour body feathers (e.g. back/breast feathers) are preferred. Moulted feathers, chick down feathers and feathers from museum specimens are also useful. Consideration should be given to possible external contamination of museum feathers, e.g. due to conservation
treatments.

9 This protocol does only deal with non-destructive sampling, thus it only refers to deserted or addled eggs.

¢ Internal tissues collected during necropsies.

! For feathers when they are wet or have tissue/blood attached to them, they need to be cleaned/dried or they need to be stored in a freezer and not room temperature (as then this may lead to further decay)

2 Pharmaceuticals is a broad group, and plastic containers may contain some compounds (e.g. UV filters), this should be considered or part of the plastic container analysed. Take advice from the laboratory undertaking the analysis.

3 -80°C recommended for some drugs and for long storage periods (> 3 months), take advice from the laboratory undertaking the analysis.

4 Agrochemicals and pharmaceuticals are broad groups. Some are not easy to break down (e.g. PCBs and most chlorinated pesticides has been found to be stable for at least one year at —20°C) but others may be rapidly degraded over time (e.g. significant degradation of some antibiotics after 2-24
weeks depending on the compound and tissue type when conserved at -20°C; O'Brien et al. 1981; Vanderkop et al. 1989; or metamidophos insecticide after 60-90 days in liver samples conserved at -20°C; MacLachlan et al. 2003). -80°C would be to recommend for long-time banking of soft tissues.
5 Few studies have been done investigating the stability of rodenticides in frozen samples (eg. bromadiolone concentrations decreased 6-41% in whole blood samples stored at -20°C after 83-201 days; Vindenes et al., 2008). -80°C would be to recommend for long-time banking of soft tissues.
BF:Body feathers, TF/WF:Tail feathers/Wing feathers, ww: wet weight, PP:Polypropylene, Indef: Indefinitely (consider dessication), NA:Not applicable (sample type not useful for that group of compounds), MI: more information is needed, P-NC: possible but not the sample of choice

See References here
Go back to the main menu here
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Active monitoring

ACTIVE MONITORING: Trapped live birds and nests

wn
' Pellets Eggs Blood Plasma / Feathers Preen oil
o .
s Prey remains Serum
<T
(75}
*
il Pb ammunition PBT-ICs PBT-ICs PBT-ICs PBT-ICs PBT-ICs
E PPP-BCs Metals Metals PPP-BCs Metals
= PBT-ICs PPP-BCs Pharmaceuticals || Pharmaceuticals
= Pharmaceuticals
<C
= [
=
(@] Porphyrins
bt Carotenoids

Pigments . . Porphyrins Hormones Vitamins

. Vitamins .
* Carotenoids o Carotenoids Waxes Waxes
w Vi ) Oxidative stress Vitami
= itamins . = (GALAT, Vitamins
z Immunoglobulins Oxidative stress
= AChE,...)
< Hormones MlerrEmEs Enzymes
g Eggshell index Genotoxicity !—Iormor)es
o Gen expresion Biochemistry
Haematology

PBT-ICs: persistent bioaccumulative toxicants (chlorinated, brominated) + industrial compounds (fluorinated, PAHs,...)

PPP-BCs: plant protection products and biocides (insecticides, rodenticides, fungicides, herbicides,...)

SALAD: delta aminolevulinic acid deshidratase / AChE: acetylcholinesterase

*Contaminants and biomarkers frequently analyzed in biomonitoring studies are shown. Please see Espin et al. (2016) to see specific merits of each type of sample for contaminant analysis.

See References here
Go back to the main menu here
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Passive monitoring

PASSIVE MONITORING: Dead and injured birds

(V]
; Gastric Liver/Bile Kidney Brain Muscle Fat Bone Feathers
<§t content Preen gland/oil
2 Blood
. Plasma
2 Poisons PBT-ICs PBT-ICs PBT-ICs PBT-ICs PBT-ICs Metals
§ Pb ammunition PPP-BCs PPP-BCs PPP-BCs PPP-BCs PPP-BCs
= Poisons Pharmaceuticals MeHg Metals
g Pharmaceuticals Metals See
= Metals Active
8 Monitoring
. Porphyrins/Biliverdin Enzymes Enzymes Fatty Minerals
A Carotenoids (AChE,...) Histology acids
= Vitamins Histology Isotopes
g Oxidative stress
> Enzymes
% Gen ::-zxpression
Histology

PBT-ICs: persistent bioaccumulative toxicants (chlorinated, brominated) + industrial compounds (fluorinated, PAHs,...)
PPP-BCs: plant protection products and biocides (insecticides, rodenticides, fungicides, herbicides,...)
MeHg: methylmercury / AChE: acetylcholinesterase

*Contaminants and biomarkers frequently analyzed in biomonitoring studies are shown. Please see Espin et al. (2016) to see specific merits of each type of sample for contaminant analysis.

See References here
Go back to the main menu here
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Prepare the correct needle and syringe: Take blood samples using a hypodermic needle and a syringe. Change needles between birds. Use the smallest needle
possible: for birds < 500 g body weight: 30 to 25-gauge hypodermic needle and a 1-2 ml syringe / > 500 g body weight: 23-gauge hypodermic needle and a 5-
10 ml syringe. Volume should be sufficient to ensure suitable analytical limits of detection (see Table 1 and Figure 2a). However, in no circumstances should
the collection volume exceed 1% of the body weight.

Use anticoagulants for whole blood/plasma (e.g. heparin: 2-3 drops in a 1.5 ml-tube or heparinized tubes). See Figure 2a. EDTA may be problematic for
biochemistry and metals, while heparin may interfere with PCR analysis (more info: Espin et al., 2014).

Collect blood from brachial/jugular/tarsal vein (see Figure 2b): Stimulate the local blood circulation, e.g. by allowing wing flapping before puncturing (for
brachial vein collection), use antiseptic at the phlebotomy site and take blood samples puncturing the vein. Press the puncture site with sterile dry cloth or
non-woven gauze before pulling the needle from the vein, and keep pressure on the cloth at the puncture site for some minutes to avoid bleeding and
haematomas (more info: Espin et al., 2014).

Transfer blood to proper tube: Remove needle before placing the sample in tubes (see Figure 2a). Tubes containing anticoagulants should be adequately
filled in order to provide a proper blood-to-anticoagulant ratio.

Transport samples at 4-10 2C. Avoid direct contact with cold blocks/ice bags and temperatures <4 oC to avoid haemolysis (see Table 1).

For serum/plasma collection: Use anticoagulants in the tube to obtain plasma, otherwise you will obtain serum. Centrifuge tube as soon as possible (10
minutes, 1600-3000 g), ideally within 6 hours (max. 24 h) after collection; the longer the elapsed time, the higher the risk of clotting and rupture of red blood
cells. Plasma/serum/red cells separation is possible on fresh blood only and cannot be done on samples that have been frozen. Use different pipette tips for
each sample during plasma/serum separation to avoid cross contamination. Keep all separated fractions (red cells, plasma/serum) in different labelled tubes.

Storage: Keep frozen at -20°C /-80°C /liquid N> (depending on the analyte or the studied biomarker; see Table 1). Take advice from the laboratory undertaking
the chemical/biochemical analysis for further information about temperature and duration. Specific protocols for biomarkers may exist.

Click here to see Figure 1. What can we measure in each sample type? (a. Active monitoring / b. Passive monitoring)

Click to see video for blood extraction and plasma/serum separation (=2
See References here /Go back to blood protocol here or to plasma/serum protocol here
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Figure 2a. Material for blood/plasma/serum/red blood cells sampling.

Figures: S. Espin and P. Maria-Mojica

Go back to blood protocol here or to plasma/serum protocol here
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Collect only deserted eggs or addled eggs from the nest. Be careful about the timing of egg collection to avoid nest abandonment.

Transport eggs in suitable containers (e.g. polypropylene jars, chicken eggs boxes) to avoid breaking (see Figure 3a). Keep cool and process egg
as quickly as possible. Use a graphite pencil to write information on both the eggshell and the container. Collect pieces of the eggshells found in
the nest and keep them in sealed plastic bags (see Figure 3a), they may be useful for some contaminant analysis.

Take measurements and examine eggs before freezing: Measure length and width, and weigh the egg. Open at the equator of the egg and
empty its contents into flasks, weigh and homogenise the content (using clean tools), and keep frozen until analysis (see Table 1). Examine eggs
for putrefaction, embryo development (see Figure 3b) and deformities. If an embryo is present, keep frozen for future analyses. Rinse eggshell
with tap water to remove all remains of egg contents from the inner surface. Dry eggshells at room temperature to a constant weight, and record
the constant eggshell weight. Measure eggshell thickness at equator after drying at room temperature using a calliper (digital if it is possible) to
take at least five measurements by the same investigator from the dry shell (see Figure 3a). A micrometer rather than a calliper may provide
more comparable measurements.

Transfer egg content and eggshells to proper containers (see Table 1) and store samples (homogenized content at -20°C and eggshells at room
temperature, see Table 1).

Click here to see Figure 1. What can we measure in each sample type? (a. Active monitoring / b. Passive monitoring)

Click here to see video (=

See References here

Go back to egg protocol here
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Figure 3a. Containers for eggs/eggshells and measurements (for labs).

Figure 3b. Embryo development: vascular formation (1), morula or blastocyst (2), embryo in first development stages (3) and very advanced embryo
development (4a, b).

Go back to egg protocol here

Figures: S. Espin, P. Gomez-Ramirez and L. Ramdn @
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Schematic protocol for feathers: additional information

Collect feathers: Plucked (or cut at the skin) contour body feathers are preferred (see Figure 4). In adult birds, plucking tail or flight feathers should not be
collected as it can impair the flight ability of the bird. From dead birds, all feather can be collected. Freshly moulted feathers found in the nest or field can also
be collected.

Transport feathers in sealed plastic bags or envelopes (see Figure 4) at ambient temperature or using cold blocks. Before they are stored, feathers that have
been plucked from living birds or collected from carcasses should be cleaned of all fresh tissue (blood, muscle) and they should be dried if they are wet.
Otherwise, if they are stored at ambient temperature in sealed bags, rotting will occur. Alternatively, freeze the uncleaned feathers in sealed plastic bags.
Regarding the sample amount, see Table 1.

Identify and measure feathers: |dentify type and number of the feather (left or right). In case of contour feathers, indicate the location on the body. Use the
conventional numbering system for primary flight feathers from the inside out. (more info: Espin et al., 2014)

Store feathers: Feathers can be kept at room temperature if stored properly and if any soft tissue or blood residue is removed. Store feathers in plastic sealed
bags or envelopes, in darkness, and in a dry place (or use silica) if stored at room temperature. Alternatively, you can freeze the feathers in sealed plastic bags
(see Table 1). Container materials should be checked to be free of contamination.

Click here to see video (=2 / Click here to see Figure 1. What can we measure in each sample type? (a. Active monitoring / b. Passive monitoring)

Figure 4. Sealed plastic bags and envelopes for feathers and back feathers collection.

Go back to feathers protocol here / See References here Figures: S. Espin and P. Maria-Mojica
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Press the preen gland softly and collect the expelled oil in a sterile tube in living birds. Two stainless steel spoons (one with a hole) can also be
used for oil collection. When sampling from carcasses, the whole preen gland may be removed.

Transport preen oil under cold conditions. Regarding the sample amount, see Table 1.
Store samples at -20°C (see Table 1).

Click here to see Figure 1. What can we measure in each sample type? (a. Active monitoring / b. Passive monitoring)

Go back to preen oil protocol here

Regurgitate pellets and prey remains encountered near roosting sites and nests can be collected in plastic bags or polypropylene flasks. Collection should
not be done during incubation/small nestlings to avoid nest desertion. To collect pellets for contaminant analysis, a first visit to each site is needed in order
to remove existing pellets so that subsequent pellets collected will be from a recent period of time (to avoid degradation of some compounds over time).
Those that are fresh (having a coating of mucous) can be reserved for prey identification and possible residue analysis. In the second visit, fresh pellets can be
collected and placed into individual plastic bags or polypropylene flasks clearly labelled.

Transport under cold conditions using cold blocks.
Stord at -20°C until chemical analysis (see Table 1).
Both old and fresh pellets can also be used to identify prey content.

Click here to see Figure 1. What can we measure in each sample type? (a. Active monitoring / b. Passive monitoring)

Go back to pellets/prey remains protocol here

Espin et al. 2020. A schematic sampling protocol for contaminant monitoring in raptors. Ambio (Electronic Supplementary Material)
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Collect carcasses in sealed plastic bags to avoid dessication and label the bag (with waterproof marker). (More info: Espin et al., 2014)
Transport the carcasses to the lab under cold conditions using cold blocks.

Perform necropsy: Necropsies should be carried out using protocols that avoid both potential exposure of the researcher to zoonotic diseases
and chemical contamination of the sample. A proper professional necropsy requires a trained veterinarian (pathologist); however, when the aim
is to collect a tissue for contaminant monitoring purposes, trained personnel may collect the samples. Necropsies should be done on fresh
carcasses where possible or the carcass should be kept frozen (-20°C) until necropsy. If the carcass is frozen, thaw it overnight. External
examination of the carcass is necessary to find possible signs of trauma or evidence of clinical symptoms previous to the death (e.g.
haemorrhages, diarrhoea, salivation, etc). The cause of death should be determined if possible with the help of an experienced pathologist.
Body/nutritive condition can be estimated as a relative score using the criteria in Figure 5a. During necropsy, record organ weight,
lesions/alterations, sex and status of the gonads (developmental stage) (Figure 5b). Take pictures if possible. Take advice from the laboratory
undertaking the chemical analysis as to selection of tissues (see Table 1 and Figure 1b). Use suitable dissection material (Figure 5c) and disposable
gloves, disinfect instruments and surfaces and clean the material between the organ sampling and between individuals. Regarding sampling of
liver, kidney and other internal organs, the whole organ must be taken if possible. In case of muscle sampling, the pectoral muscle is the preferred
choice. If sampling tissues are dispersed through parts of the body, such as fat or bone, it is recommended that the tissue is sampled consistently
from the same part of the body. Collect all the gastric content. A standardised necropsy protocol should be followed. We provide a necropsy
form (Figure 5d) and figures of anatomy of birds (Figure 5e) to facilitate the sampling. (more info: Espin et al., 2014)

Transfer organs/samples to separate containers/sealed plastic bags (to avoid freezer burn) (see Table 1 and Figure 5c) and label the containers.

Store the samples at -20°C or -80°C (depending on the analyte or the studied biomarker; see Table 1). Take advice from the laboratory
undertaking the chemical analysis for further information.

Click here to see Figure 1. What can we measure in each sample type? (a. Active monitoring / b. Passive monitoring)

Click here to see video (=2 / Go back to internal tissues protocol here / See References here
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Figure 5a. Body condition index (scored according to a four-point scale, from van Franeker, 1983, 2004) and nutritive condition.

Body condition index

SUBCUTANEOUS FAT
(between feathers on breast)

INTESTINAL FAT
(around distal part of gut)

0 nofat 0
4/&—7/&—47& 1 some fat 1 G

688

gut fat

subcutaneous connective tissue + fat

Nutritive condition

A method to assess the nutritive condition of a
raptor is to measure the subcutaneous fat between
the skin and the belly muscles caudal of the sternum,
to measure the body fat between the belly muscles
and the gizzard/gut at the caudal margin of the
sternum and measure the width of the coronary fat.

See References here
Go back to internal tissues protocol here
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Figure: Van Franeker (2004)

Measuring body fat tissue between the belly muscles and the gizzard. The
sternum has already been removed (Figure: O. Krone).

Note: The shape of the breast muscle generally shows
active flight behavior. Nestlings often have a bilaterally
concave shape, but the birds have a good nutritive
condition. Therefore, this method should be used in adult
individuals.

Categorisation of the nutritional condition
(fat tissue: X = existing, O = not existing)

Fat tissue

Fat in body Subcutaneous

cavity fat Coronary fat
Very good X X X
Good X X X
Moderate 0 X X
Poor 0 0 X
Very poor 0 0 0

Please note that the coronary fat tissue often has a slushy appearance in
birds with poor and very poor nutritional condition. In addition, birds in
poor and very poor nutritional condition also metabolise proteins
including internal organs and muscle tissue.
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Figure 5b. Gonads (ovary and testis) of Eurasian Eagle owl.

Figure 5c. Necropsy material and containers.

Go back to internal tissues protocol here Figures: S. Espin and P. Maria-Mojica
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Figure 5d. Example of necropsy form.

e

Species Identification code
Age Sex

Wing length |Tarsus length Tarsus width \
Head length |Bill length Body weight \
L ion of the carcass

Date collected [
Circumstances in which the carcass was found

Collector/Finder (contact inf ion) |

Person in charge

Status of decomposition
External examination
Cause of death

Body condition

Eyes |Eals |
Oral cavity |Nares |
Brain (weight)
Observations (Iesions.l'altemtions)|

Pectoral muscle Subcutaneous fat
Heart (weight)
Lungs (weight) Trachea
Observations (lesions/alterations)

Liver (weight) [Abdominal fat [
Kidney (weight)
Esophagus |Crop \
Intestine |Cloaca \
Observations (Iesions.faltelztions)|

Develop 1tal stage |
Observations (Iesionsl'altemtions)|

Liver Kidney Bone Feathers Subcutaneous fat
Abdominal fat Brain |Pect0ra| muscle |Preen all |Cr0p content
Other
Go back to internal tissues protocol here Figure: S. Espin
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Figure 5e. Anatomy of raptors.
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Go back to internal tissues protocol here Figures: P. Maria-Mojica and P. Gomez-Ramirez
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An extended Sampling and Contaminant Monitoring Protocol For Raptors is freely available on the EURAPMON website (http://www.eurapmon.net)
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