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Context

• Thousands of raptor carcasses arrive annually at Europe’s natural history museums (NHMs)

• NHMs are very important collection partners for European contaminant biomonitoring

• Many carcasses are stored in freezers, but many are discarded

• Contaminant biomonitoring in raptors is relatively novel for most museums

• Very few NHMs gather, store and process raptor carcasses with contaminant
monitoring in mind



Context
There may be issues regarding:

• Using the correct processing and storage methods to conserve samples for 
contaminant monitoring purposes

• Constraints such as freezer capacity to store carcasses or availability of staff 
to process samples (Gloria Ramello)

• Digitisation of records to allow for easy access to data on raptor carcasses
and tissues (Konstantinos Vlachopoulos)

Therefore, a STSM was designed by WG3…



STSM: Standards and protocols for gathering, processing and storing raptor 
specimens/samples for contaminant monitoring

STSM objective:
To develop a detailed protocol, tailored for NHMs, for the gathering, processing and storage of raptor
specimens/samples, with a view to subsequent contaminant analyses.

Host

Group of Toxicology

University of Murcia, Spain

STSM holder

Giuseppe Cicero

University of Palermo, Italy



Sampling protocol overview

The mission has involved a rapid review of existing standards and protocols

Example:





The new protocol for NHMs
• Protocol focused on fresh carcasses and tissue samples (for contemporary contaminant monitoring)
• The protocol is not intended to cover larger historical archive collections of dry tissues (e.g. skins and bones)

The protocol will start from the receipt of a raptor carcass at a collection, and covers:

The initial processing 
of the carcass

Subsequent preparation (necropsy) and storage of tissue 
samples for contaminant analyses

Its temporary 
storage in freezer



Structure & content of the protocol

Easy-to-follow format: Q&A



Why should I gather raptor samples?

Stage 1: Carcass or sample arrival

Cooperation between different arenas (field, collections & analysis)

Evaluate and reduce chemical risks to raptors themselves, to 
the wider environment and to human health

Europe-wide biomonitoring of contaminants in raptors



Which species may be most suitable for biomonitoring studies?

Stage 1: Carcass or sample arrival



What should I do when I receive a raptor carcass/sample?

Stage 1: Carcass or sample arrival

Raptor Carcass / tissue

Initial inspection and examination
(state of the carcass/sample)

Unique Identifier 
(track specimens)



Which tissue types are useful for 
contaminant biomonitoring?

Stage 1: Carcass or sample arrival

Metals Pharmaceuticals, POPs

Rodenticides

Espín et al. 2021. A schematic sampling protocol for contaminant monitoring in raptors. Ambio 50: 95-100.



Which data should I record for each carcass or tissue sample, to 
support subsequent contaminant interpretation?

Stage 1: Carcass or sample arrival

Maintain near real-time digitised raptor specimen database (Konstantinos Vlachopoulos)



When and how should I perform the necropsy?

Which material and equipment are needed to perform a necropsy?

Stage 2: Necropsy and processing

Video: Necropsy and 
sample collection



What is the amount of sample and containers needed for 
contaminant analysis?

Stage 2: Necropsy and processing

Depends on the contaminant to be analysed...

Espín et al. 2021. A schematic sampling protocol for contaminant monitoring in raptors. Ambio 50: 95-100.

• Volume/Mass sample
• Type of container
• Storage conditions



Which data should I record during the necropsy?

Stage 2: Necropsy and processing



How should I store the samples?

-20°C

-80°C

Storage

What if my freezer is full?

Stage 3: Storage

Room 
temperature
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What happens after this protocol has been put into practice?

Click on the picture (CTRL + CLICK) to get additional information.

ERBFacility Raptor Advice Hub

Shipping tissues to lab
Packaging and legal considerations
List of labs in Europe WG4 (led by Chris Wernham)



Standards and protocols for receiving, storing and processing raptor carcasses and extracting tissue samples
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