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WILDLIFE DISEASES / INJURIES & MANNER OF DEATH

I] Death due to natural causes

infectious and parasitic diseases, metabolic diseases, neoplasms, starvation,  

poisoning from mushrooms, snake bites, lightning, floods, forest fires etc.

II] Death due to accidental injuries 

- traffic accidents,

- predator attacks, 

- fall from height

III] Death due to NON-ACCIDENTAL injuries 

(=intentional unlawful killing = CRIMES !!! )

- poisoning from poisoned baits,

- poaching

- injuries/death by traps

…..

https://tetartopress.gr/telos-sti-dilitiriasi-tis-agrias-zois-zitoyn-me-epistoli-toys-
perivallontikes-organoseis-kai-foreis/



Wildlife Crime Investigation 

1] Official crime investigation authorities: standard investigations by the forest service and /or police.

2] Crime Scene Investigation (CSI) : Require experience of field work 

and specific knowledge ... 

3] Forensic examination of wildlife individuals by an authorized veterinarian: 

- Necropsy of whole carcasses, organs and tissues from dead animals and sampling  

- Examination of live animal victims and sampling and treatment of animals. 

4]  Various supporting diagnostic tests like radiology

5]  Laboratory criminal investigations, 

e.g. toxicology: to find out the cause of natural, malicious or accidental poisoning. 

histopathology,

ballistics, 

DNA based techniques etc.



→In cases of dead wildlife animals a forensic

necropsy (in the field or in the necropsy room)

must be performed !

•The forensic veterinarian is usually requested to

perform a necropsy by enforcement personnel and,

hence, is usually asked to appear in court.

• However, one must remember that his or her

obligation is to provide medical opinion to the court,

rather than to be an advocate for either time

prosecution or the defense.

• There is an obligation to be objective both during the

investigation and when testifying in court.

• Forensic necropsies can be tedious and require rigid

attention to detail but they provide a necessary service.



→ The principal purpose of a forensic necropsy is to determine the cause and nature of death of the animal.

→ The forensic wildlife necropsy follows a standard necropsy protocol and

consists of systematic examination of the skin and all internal organs.

→Because of post mortem tissue changes the wildlife necropsy (in the field or in the necropsy room)  

should be applied as soon as possible.

→ Forensic photography documentation !!! 

→Examination for traumatic injuries, gunshot and predator wounds is very important !!!

→ The forensic veterinarian  may also be required to recover any physical evidence

such as bullet fragments or gastric content sampling for toxicology !

*** Determination of the time sequence in which events occurred, the general health of the animal, 

and the presence of preexisting conditions that may have influenced its death may also be important. 

It is often necessary to collect information and perform laboratory tests to rule out alternate explanations,   

for example, to show that the animal was in good health and was not suffering from an infectious disease 

at the time of its death.



Common errors that may occur during forensic necropsies of wildlife:

1. Performing an incomplete examination; for example, failure to examine the brain.

2. Inadequate documentation; for example, failure to take appropriate photographs.

3. Recording findings too long after time the necropsy.

4. Failure to collect samples for ancillary analyses, or collecting samples improperly;

these include inappropriate samples, unsuitable containers or preservation etc.

5. Accidents during the necropsy, such as contaminating tissues with intestinal contents.

6. Mistaking changes caused by autolysis or other artifacts for significant lesions.

7. Failure to enlist assistance of experts in other disciplines.

8. Relying too much on the history & information received at the time of submission concerning the cause of death.

→Most errors can be avoided by a careful work plan prior to the necropsy and 

by following a standard protocol with strict attention to detail during the necropsy.



• ΠΔ 67/1981



•ΚΥΑ 33318/3028/11-12-1998
•«Καθορισμός μέτρων και διαδικασιών για τη διατήρηση των φυσικών οικοτόπων 
(ενδιαιτημάτων) καθώς και της άγριας πανίδας και χλωρίδας»



Νόμος 4830/2021

άρθρο-24

άρθρο-2

https://www.e-nomothesia.gr/kat-zoa-suntrophias-prostasia-zoon/nomos-4830-2021-phek-169a-18-9-2021.html


KYA 83415_2715, 22-8-2022 για τα δηλητηριασμένα δολώματα:      



Πτώματα άγριας πανίδας & νομοθεσία για την επιτήρηση της λύσσας.

-ΚΥΑ  1049/41498/5.4.2016



Η ΚΥΑ  1049/41498/5.4.2016

ισχύει μέχρι σήμερα, παρόλο που από το 

2021 η Ελλάδα περιλαμβάνεται στη λίστα 

των απαλλαγμένων από τη λύσσα χωρών.

Επομένως, για κάθε άγριο θηλαστικό που ανευρίσκεται 

νεκρό (ακόμα και όταν υπάρχουν εύλογες ενδείξεις  ότι ο 

θάνατος συνδέεται με ανθρωπογενείς κακόβουλες 

δραστηριότητες) εφαρμόζονται κατά προτεραιότητα, για 

λόγους Δημόσιας Υγείας, οι προβλεπόμενες διαδικασίες 

του προγράμματος παθητικής επιτήρησης της λύσσας, 

γεγονός που στην πράξη καθιστά ανέφικτη μέχρι νεωτέρας 

τη διενέργεια κτηνιατροδικαστικής νεκροτομής σε 

θηλαστικά της άγριας πανίδας



ΥΑ 90/14812/17-01-2024



Πτώματα άγριας πανίδας & νομοθεσία 

για την επιτήρηση της γρίπης των πτηνών.      

-ΥΑ 61/9436/19.1.2022

Σύμφωνα με όσα ορίζει η νομοθεσία για την επιτήρηση της γρίπης των πτηνών τα 

αρπακτικά πτηνά δεν συγκαταλέγονται στα είδη «υψηλού κινδύνου», οπότε στην 

πράξη καθίσταται εφικτή κτηνιατροδικαστική νεκροτομή προς διερεύνηση της αιτίας 

θανάτου.



Β) Διαχείριση πτωμάτων άγριας πανίδας στο δασικό/φυσικό περιβάλλον
* ΚΑΝΟΝΙΣΜΟΣ (ΕΚ) 1069/2009



ερωτήσεις 

σχόλια   

συζήτηση



Confirmation of poisoning in wildlife 

through analytical toxicological 

analyses/ most common active 

substances detected in Greece

25/2/25 Larisa

Panagiota Michalopoulou

Veterinarian-Toxicologist

Veterinarian Toxicology laboratory - Ministry of Rural Development and Food 

of Greece



GENERAL

➢ Poison: any substance (organic or inorganic) or material 

(solid, liquid, or gas) that, when in contact with an 

organism, can cause damage or even permanent 

dissolution of the functions of the organism itself.

➢ Poisoning: the disruption of a fundamental function of the 

organism due to contact with a substance toxic to it.

➢ Toxicity: refers to the extent to which a substance can 

cause damage to human or animal tissues. The toxic 

effect of a substance depends on its amount (dose), 

LD50, the route of entry into the organism, its transport to 

the site of action (target organs), the duration of action 

and the sensitivity of the organism to the substance.



General Concepts

➢ Toxicology is the science that studies the negative effects of 

toxic substances on living organisms.

➢ Veterinary Toxicology means understanding the sources of 

poisoning, exposure conditions, diagnosing different types 

of poisoning, treating and finding educational prevention 

strategies in order to avoid poisoning in animals. 

➢ Veterinary Diagnostic Toxicology combines the specialties 

of Veterinary Toxicology and analytical chemistry.



Causes of poisoning

➢ Reckless and improper use of pesticides in the 

agricultural and domestic environment

➢ Ignorance of their toxicity 

➢ Negligence in use

➢ Intentional

Targeted

non-targeted



Role of toxicological analysis

➢ Detection or identification of an active substance 

➢ Contribution to the differential diagnosis of the clinical 

veterinarian 

➢ Confirmation of causes of death of animals



The role and contribution of the veterinary 

toxicology laboratory in the investigation 

of animal poisoning

➢ Clinical Toxicology in cases of acute poisoning in the 
differential diagnosis of the Clinician 

➢ Are clinical symptoms caused from poisoning or from a 
disease? e.g. convulsions are caused by 
organochlorinated insecticides but also by epilepsy and 
tetanus

➢ Forensic Toxicology 

➢ Investigation of cause of death

➢ Toxicological analysis on post-mortem material obtained 
during autopsy – viscera, biological fluids 

➢ Variety of evidence, biological samples, baits, plants 

➢ Attribution of responsibilities in cases of flagrante, criminal 
reports and ex officio in accordance with law 4039/12, 
4830/21 and MD 168599/1495/2018 of the Ministry of 
Environment



Classification of toxic substances in 

analytical forensic toxicology

➢ Organic poisons

➢ Metal poisons

➢ Gaseous poisons 

➢ Volatile poisons 

➢ Other poisons



The most common cause of poisonings 

by animal species

➢ Dogs, cats: pesticides, litter, ethylene glycol, heavy metals, 
biotoxins (frogs, algae, ticks), phytotoxins, mycotoxins, reactions 
to drugs

➢ Birds: pesticides (they are very sensitive to insecticides), food 
and water additives, fungi, bacterial toxins, gases and 
disinfectants, heavy metals

➢ Rabbits: dairy, toxic plants

➢ Cattle: heavy metals, contaminants in food and the 
environment (e.g. urea, nitrite, cyanide, mycotoxins), toxic 
plants, pesticides, snake and insect bite, adverse drug reactions. 

➢ Sheep-goats: poisonous plants, cyanide, pesticides, drug side 
effects, heavy metals, anthelmintics, nitrites, sulfites

➢ Pigs: poisoning by salt, organic arsenic, mycotoxins and toxic 
gases produced in the containment of pigs



➢ Correct and detailed completion of the consignment note 

for biological material

➢ Sampling

- Type of sample: blood, stomach content, liver, etc

- sample quantity 

➢ Correct packaging of evidence  

- plastic containers, blood collection vials, etc.

➢ Proper maintenance and transportation

- styrofoam boxes, ice packs, etc.

Key factors for successful toxicological 

analysis



Medical and other reports

➢ Case exrosure

➢ Surrounding area

▪ for productive animals (on-the-spot check)

▪ wildlife animals (field surveys, interviews, season, 

eating habits)

▪  for pets

➢ patient

▪ animal species, sex, race, etc.

▪ If there are several animals dead and alive

▪ Symptoms before death, such as convulsions, 
vomiting, diarrhoea or bleeding.



Post-mortem findings

➢ Many times the lesions are pathognomonic 

(ethylene glycol causes the characteristic 
calcium oxalate crystals in the kidneys, 

degeneration and necrosis)

➢ Abnormal odors (odors resembling almonds may 

indicate ingestion of cyanide baits)



Sampling

➢ Species of animal

➢ Selection of appropriate samples and their sufficient 

quantity

➢ The type of tissue, sample quantity and storage conditions 

affect the quality of analysis (Poppenga, 2008).

➢ ADME of the substance.

➢ Tropism of active substance in specific tissues

➢ Stomach and liver



Material and methods



Course of toxicological analysis

➢ Every case is different (case study)

➢ The organoleptic and physicochemical characteristics of the sample 
as well as the dispatch note (history) guide the course of toxicological 
analysis depending on the available analytical infrastructure of the 
laboratory where it works.

➢ The analytical approach included: full scan multi-residue analysis with 
internal analytical procedure with gas chromatography (GC) coupled 
to a mass spectrograph (MS) GC-MS using the database.

➢ Detection rodenticides and pyrethrins  by LC- MS.                                                                    

➢ Colorimetric and spectrometric methods are used when indications 
are present. 

➢ In cases of suspicion of herbicide or heavy metals, samples are 
referred to Benaki Institute or the Residue Laboratory respectively.

➢ For medicines, we collaborate with the loxicology lab in Medical 
School



Evaluation of the result of the 

analysis

➢ Positive result: indicates consumption 

➢ Negative result: does not necessarily indicate the 

absence of poison

Reasonable doubts

➢ The active substance detected is the cause of 

poisoning ?? 

➢ The NON-detection of the substance may be due for 

e.g. to rotting of the sample, breakdown or hydrolysis of 

the substance, to the low concentration of the 

substance in viscera or biological fluids.

➢ The collaboration between clinicians, pathologists and 
toxicologists is catalytic



Results



Groups of toxic substances

69,90; 70%

11,00; 11%

7,28; 7%

4,53; 5%

3,72; 4%
3,40; 3%

carbamates organophosphates

Organochlorines selfmade

Cyanides Rodenticides



The most frequent animal samples

57; 57%

17; 17%

8; 8%

10; 10%

8; 8%

Dogs Cats Birds ruminants others



Many active substances in 

samples(2023)
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Discussion



Discussion

➢ Most samples are from dogs

➢ 2.2% of samples come from live animals

➢ 85% of positive samples come from pets.

➢ Poisonings of productive animals do not vary 

from year to year

➢ In pets and baits, there is a significant 

increase in positives. It is estimated that it is 

due for pets to Law 4039/12 while for baits to 

the activity of the competent Authorities and 

Organizations in the Forest Areas.



Discussion

➢ Pesticides are the most detected active 

substances in our lab especially Methomyl 

Carbofuran and Endosulfan 

➢ Increase in cyanide baits especially in wildlife 

➢ Increased illegal trafficking on band pesticides

➢ Increase in the use of 2 or more substances.

➢ It is imperative to cooperate with veterinarians 
and Involved Authorities in each case. 

➢ There is a great need to raise public awareness 

and more systematic campaigns against 

poisoning.



Photographic material of the laboratory

Carbofuran                                                 Metaldeyde

Bromadiolone                                                      Methomyl



Photographic material of the laboratory

Cyanide

Glasses in mitoto as bait                                                              Handmade baits



Photographic material of the laboratory

Parts of small ruminants  have been used as bait, with 2nd generation rodent 

anticoagulant and pesticide respectively

Bait in the beak



Thank you for your attention



SESSION 4 12:15-13:15

Genetic Tools for Biodiversity 
Conservation: From DNA Barcoding

to Wildlife Studies



A U T H

ARISTOTLE

UNIVERSITY OF

THESSALONIKI

Building GrBOL, the Greek Barcoding Node for the 
conservation of our biodiversity

Outcomes of the LIFE ARCPROM project: Larissa, 25-27 February 2025

Alexandros Triantafyllidis
School of Biology, AUTh







website: biodiversitygenomics.eu

It brings together organisations from
BIOSCAN Europe DNA-barcoding & ERGA genome-sequencing consortium

€21 million project (co-funded by European Commission, UK, Switzerland).
(33 participants - 21 countries)

This first large European project will run until 2026.  

an efficient European system of
interconnected facilities for
rapid identification and
monitoring of species using
DNA

International Barcode of Life 
Consortium (iBOL)

e-mail: info@biodiversitygenomics.eu

Twitter: @BioGenEurope

aims to coordinate the generation
of reference-quality genomes for
all eukaryotic European
species

www.erga-biodiversity.eu

104 institutions - 29 countries 709 members - 37 countries

*

*

https://iboleurope.org/

Earth BioGenome Project (EBP)

http://biodiversitygenomics.eu/
mailto:info@biodiversitygenomics.eu
https://www.bioscaneurope.org/


Towards a Global Biosurveillance System



DNA Barcoding

https://ibol.org/ Cited by 15137

THE ROYAL SOCIETY, DOI 10.1098/rspb.2002.2218



DNA Barcoding

https://ibol.org/

Diversity 2021, 13, 313. http://doi.orf/10.3390/d13070313



DNA Barcoding

https://ibol.org/

Diversity 2021, 13, 313. http://doi.orf/10.3390/d13070313



International Barcode of Life Consortium Launched in 2010

MISSION: Employ DNA-based analysis to advance biodiversity science 



Register every 
multicellular 

species 

Establish global 
biomonitoring 

system

Document their 

interactions

InsectsInsects

ArachnidsArachnids

CrustaceansCrustaceans

Other AnimalsOther Animals

VertebratesVertebrates

MolluscsMolluscs

Flowering PlantsFlowering Plants Other PlantsOther Plants

Nematodes
FungiFungi

iBOL: A 35-Year Research Agenda (2010–2045)

Nematodes



iBOL – 3 Research Programs

€120M €180M €700M

20 Nations 40+ Nations 50+ Nations

    



website: biodiversitygenomics.eu

It brings together organisations from
iBOLEurope DNA-barcoding & ERGA genome-sequencing consortium

€21 million project (co-funded by European Commission, UK, Switzerland).
(33 participants - 21 countries)
This first large European project will run until 2026.  

an efficient European system of
interconnected facilities for
rapid identification and
monitoring of species using
DNA

International Barcode of Life 
Consortium (iBOL)

e-mail: info@biodiversitygenomics.eu

Twitter: @BioGenEurope

aims to coordinate the generation
of reference-quality genomes for
all eukaryotic European
species

www.erga-biodiversity.eu

104 institutions - 29 countries 709 members - 37 countries

*

https://iboleurope.org/

Earth BioGenome Project (EBP)

Biodiversity Genomics Europe, BGE

http://biodiversitygenomics.eu/
mailto:info@biodiversitygenomics.eu
https://www.bioscaneurope.org/


AUTH PARTICIPATION

Biology Agriculture Forestry and 
Natural Environment

Veterinary Medicine

Botany

Zoology

Genetics, 
Development 

and Molecular Biology

Ecology



20% OF Greek 
plants are 

considered 
endemic

14% of 
vertebrates 
are under 

threat

27% of Greek 
regions are 

Natura



The need for genetic identification of Greek Biodiversity

BOLD  data
Greek samples 11/2024

24,542 Records in total – 5,412 species ➢ 

Foreign Institutes/Universities

Greek Institutes/Universities

Aristotle University of Thessaloniki (1204)

University of Athens (394)

Fisheries Research Center (6)

22,933

1,609

University of Crete, Natural History Museum (3)

University of the Aegean (2)

https://www.boldsystems.org/



Data to be produced by BGE

✓ Identified species (museum or fresh)

1,650 specimens (550 species)

1,045 specimens in sequencing centres



✓ Unidentified species (dark taxa)
20,000 specimens

7,150 specimens in sequencing centres

School of Biology -Aristotle University of Thessaloniki

Forest Research Institute –Hellenic Agricultural Organization Demeter
Museum of Zoology - Kapodistrian University of Athens

School of Agriculture -Aristotle University of Thessaloniki

• collected from altitudinal gradients in 
Mt Vermio

• collected from different Aegean islands

• collected from forests of North Greece

Arthropods

Laboratory of Agricultural Zoology & Entomology - Agricultural University of Athens

Data to be produced by BGE



✓ Metabarcoding

• Insect communities

• Pollinator communities

• Ecological restoration

• eDNA
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A Invasive species

How communities of flying arthropods change, 
across altitudinal gradients in high mountain 
systems

Pollinator diversity in agricultural land 
and gardens 

Port of Thessaloniki
80 filtered water samples

40 samples [(10+10) x 4 areas]

~95 samples (5 sites x 19 weeks)

Soil biodiversity changes during the 
process of ecological succession following 
land abandonment240 soil samples

• eDNA Citizen science events: Invasive species

Data to be produced by BGE



Training Greek Scientists

Training early career scientists 

Biology School, AUTh, Thessaloniki

DNA extraction

sequencingdata analysis

HMW-DNA

1st Training event: “Train the trainers” 

October 2023

2nd Training event for early carrier scientists 
Biology School, AUTh, Thessaloniki
22-23 April 2024

• DNA extraction
• Library preparation
• Sequencing
• Bioinformatics analysis

• 23 participants

Newest Training event

School of Forestry, AUTh, Thessaloniki
12-13 February 2025



Citizen Science Events

Harbour eDNA

Sampling insects

April 2024
Agriculture Farm, AUTH

~20 Biology students

Invasive marine species - eDNA

Leaflet of the action

May 2024
Port of Alexandroupoli

25 students of the Department 
of Primary Level education

April 2024
Port of Kavala
23 students from the 6th High School of Kavala

Researcher’s night
2023 & 2024



Dutch infrastructure (ARISE & eDENTITY)

Netherlands paradigm



Infrastructure

✓ barcoding service

✓ metabarcoding service

✓ eDNA service

✓ Live biomonitoring & decision making

samples

The vision for Greece



Fine Molecular Analyses Infrastructure

Decoding Greek natural wealth

Next generation DNA 
sequencing and analysis 
platforms (180 Gb of data 
per day)

Supercomputing array for 
data processing and 
analysis (> 500 CPU | 128 
Gb RAM per CPU)

Digital Data storage servers 
(> 200 TB).





Creating GrBOL

140 participants
22 HEIs and Institutes

State Representatives



Επόμενα Βήματα

• Ongoing Collaboration with BGE & iBOL Europe
• Ongoing Collaboration with Greek Biodiversity NGOs 
• Signing MoUs with all interested institutions
• Extensive discussions with state representatives 
• Seed Funding 
• Ultimate Aim – Greece participating in the European 

Research Infrastructure BIODIVERSITY GENOMICS



A U T H

• ΠΜαδέσης
• ΣΠαπακώστας
• ΛΜιχαλούδη
• ΑΔρούζας
• Δ.Αβτζής
• Δ.Κωβαίος

• ΕΚαϊτετζίδου
• Κ.Γκαγκαβούζης
• ΙΚαβακιώτης
• ΣΜινούδη
• Β.Τσαρτσιανίδου
• ΝΚαραΐσκου
• M Τσιαφούλη

• P Hollingsworth
• W  Copestake
• M Grabowski
• G Dankova
• J Alonso

ARISTOTLE

UNIVERSITY OF

THESSALONIKI



Non invasive genetic monitoring of 
large carnivores in Greece

N. Karaiskou, 
Special teaching staff, AUTH
School of Biology, Greece



Lab of population genetics in AUTH

Fish Red deer

>35 Years of experience in genetic monitoring and
conservation of animal species. The last 10 years, our
research focuses in mammals and species with commercial
interest.

Birds

Wild boar

Brown hare
Brown bear Grey wolf



Conservation genetics

Applies genetic methods to the conservation and 
restoration of biodiversity

– Identify genetic units within and between species

– Estimate genetic variability 

– Estimate loss of genetic variability and fitness

– Compare populations in space and time

– Estimate inbreeding depression

– Estimate demographic parameters

Large carnivores are a endangered group of species with 
special conservation challenges and their population history 
could be investigated with novel genetic and genomic 
methods



Why DNA markers?

• Polymorphic

• Mendelian Inheritance

• Neutral

• Highly reproducible, easily detectable even 
from non invasive samples



Alloenzymes (1980)

PCR (1986)

Microsatellite DNA
(1989)

RAPDs (1990)

AFLPs (1996)
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Large scale analysis

cDNA ακολουθίες
(2000)
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EST-SNPs

EST-Micostaellite DNA

mtDNA(1986)
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Whole genome sequencing, ddRAD

DNA markers



Microsatellite DNA
short tandem repeats= repeat sequences of 2-5bp of DNA  

Example of a polyacrylamide gel 

electrophoresis pattern of microsatellite 

alleles

During recent years, the development 
of various statistical software allowed 
focus of study at individual level



Non-invasive genetic sampling (NGS)

• Hair

• Feces

• Saliva

• Eggshell membranes

• Feathers

• Urine

• Snake skin

• Sloughed off whale 
skin

• Dropping antlers

Obtain DNA without lethal handling of animal



Improving conditions of bear-human coexistence in Kastoria
Prefecture, Greece Transfer of best practices 

“LIFE09NAT/GR/000333 ARCTOS KASTORIA” (2011-2015)

“Monitoring and evaluation of the conservation status of mammal 
species of community interest in “Rodopi Mountain Range National 
Park“ (6th National Report – Art.17-HD92/43 EEC- Project Funded by 

Hellenic Ministry of Envronment and Energy (2015-16)

“Non-invasive genetic monitoring of the bear population in the area of 
Amyntaion". Funded by the Municipality of Amyntaion (project 

LIFE15NAt/GR/001108-LIFE “AmyBear”)(2016-2021)

“Genetic analysis/study of the bear subpopulation in the area of the 
project A70 in relation to the wider area of the of "Rhodope Mountain

Range National Park”. Funded by Egnatia Odos Company (2021-22)

Brown bear projects implemented in Collaboration with 

NGO “Callisto” 



Study areas
Kastoria

Reasons for focusing research  
✓ increased bear-human conflict situations  
✓Egnatia highway segment ” added a new
-threat to the survival of the population

Ayntaio -Rhodope

Reasons for focusing research  
✓the effects of the construction of the A70 
Egnatia transboundary motorway



Α. Hairs

Sampling

A haitrap is actually a 2.5 – 3m long single stranded barbed wire 
hammered around the pole forming a helix of metal rings 

Use of power poles for marking and rubbing



Hairtraps

✓121 hairtraps

✓Hairtraps were placed also on 
both sides of the fence of Siatista –
Krystallopygi highway 

In Total: 171 samples

Kastoria Amyntaio Rhodope

✓110 hairtraps, ✓29 hairtraps
around axis A70
✓256 hairtraps
in wider area 

In Total: 255 samples In Total: 128 samples



Faecal samples

In total: 46 samples in ethanol

Sampling: 
volunteers and the Kallisto field team 

Sampling period: May-November

Β. Faeces in 
kastoria area



Blood and Tissue Samples

C. Blood & tissue

Samples from: 
➢dead bears due to car accidents or 
illegal hunting
➢ alive bears caught for radiotracking 

In total: 18 samples



Results

1. DNA Extraction success-Genotypic sucess

➢116 hair roots (75%)  

➢22 faecal samples (46%)  

➢15 blood-tissue samples 
(80%)  

Kastoria Amyntaio

➢110 hair roots (43%)  

Rhodope

➢68 hair roots (52%)  

117 fully genotyped 79 fully genotyped 55 fully genotyped



Census and Effective population Size

Study area
Unique 

Individuals
He Ho Nc Ne Capture index

Sampling
date

Source of data

Rhodope 42 0.73 0.67 108 35 1.34 2021-2022 Karaiskou et al., 2025

Rhodope 22 0.73 0.71 91 42 1.8 2006-2010 (Pylidis et al. 2021)

Rhodope 15 0.74 0.808 2007-2010
(Karamanlidis et al. 

2018)

Rhodope 77 0.72 0.54 92 61 1.73 2020
(Tsalazidou-Founta et 

al. 2022)

Amyntaio 56 0.58 0.678 116 35 1.65 2018-2020 Karaiskou et al., 2025

Prespes 59 0,73 0.42 191 35 1.18
(Tsalazidou-Founta et 

al. 2022)

Kastoria 82 0.548 0.584 219 48 1.57 2011-2015 (Tsaparis et al. 2015)

Results



Connectivity between Amyntaio and Rodope area

Migration Rate: Rhodope to Amyntaio: 16%
Amyntaio to Rhodope: 8%

Rhodope Amyntaio

Results



First reported migration from east to west (Pyllidis et al., 2021)



DNA tracking allows to monitor…

Intense use of specific power poles Frequent Highway crossing

Enhancement of mitigation structures as well as the 

existence of  bearproof highway fence 



Study area

LIFE Wild Wolf project is implemented in Greece from CALLISTO 

and NECCA and the Management authority of Parnitha National 

Park

Reasons for focusing research  
✓ Recolonization of the area, after 60 year of absence
✓ wolfs sighted in urban areas around Parnitha mountain 
are possible wolf-dog hybrids??

(LIFE WILD WOLF project (LIFE21-NAT-IT-LIFE WILD 

WOLF/101074417) (2024-2025-206)



Samples

In total: 223 samples

➢ 50 samples
From the period 2010-2024, 
provided by CALLISTO 
collected during the 
implementation of several 
conservation projects

Faeces Blood/tissue samples

➢ 123 samples
➢ Sampling period of 

parnitha Area: July 2022 
– June 2023 with most 
samples collected in 
winter 2022-2023 

Dogs: 50 samples 

provided by “Intermunicipal Center for 
the Management of stray animals in 
Attica, following an agreement with 
CALLISTO and Life Wild Wolf 



Results
✓ 46 individuals genotyped in 12 loci panel for population monitoring, 

42 individuals genotyped in 8 loci panel for hybridization

DogsWolfs Greece Wolfs Parnitha

Dog DogDog

Hybrid

✓ 57: census population size in Parnitha
mountain, 12.2: effective population size

✓ 4  possible PACKS



Conclusions

✓Efficient application of non invasive genetic analysis in large carnivores

✓Robust populations of brown bears  with low probability of inbreeding

✓ Migration rate has change over time for brown bear

✓There is a need for long-term systematic genetic monitoring of wild 
carnivores in Greece

✓ There is a need to estimate levels of wolf-dog hybridization in Greece

✓DNA technologies permit the development of accredited protocols for 
offer of services to govermental and private companies
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SESSION 5 09:15–11:30

Mitigating bear-human interference: 
Project activities, issues encountered, 

and solutions given



C5: OPERATION, EQUIPMENT, AND 
CAPACITY BUILDING OF BEAR 
EMERGENCY TEAMS (BETS)

& USE OF 
DETERRING DEVICES (GR)

Elpida Grigoriadou (RMNP-NECCA)

Yorgos Mertzanis, (Callisto)
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BET Institutional & 
Operational frame in 
Greece + Background

01



Greece: Brown bear demographic and spatial dynamics trigger BET interventions

▪ Permanent range
24,105 sq.m. km

▪ total with (6) areas of 
re-colonization and 
potentially suitable 
habitat ~ 37,000 sq. 
km.

▪ minimum population 
in Greece is estimated 
at ~ 760 ind.

▪ (National Bear AP, 
2021)

▪ CS: U1+ /
inadequate/improving



Greece: Brown bear distribution and the human component

Cultural Centre of Amyntaio / 15-16 November 2021

▪ 6 Regions (Eastern 
Macedonia-Thrace, 
Central Macedonia, 
Western Macedonia, 
Epirus, Thessaly and 
Eastern Sterea)

▪ 20 Regional Units:-

▪ approximately 1,130 
villages

▪ 70 Municipalities

▪ ~ 160,000 inhabitants
(rural areas).



Bear – Human interactions: key incentives and issues

• Anthropogenic  food  resources 
attractiveness (farming, garbage)

• Females  with  COY  seeking  for 
shelter nearby human 
settlements to protect litter from 
males infanticide behavior.

Bear damage on livestock (1999-2016) Bear damage on crop (1999-2016)



BET: Institutional and Operational Frame : 6 steps

Cultural Centre of Amyntaio 

15-16 November 2021

STEP 01
Callisto drafting BET 

protocol under previous 

LIFE projects (2008): 

LIFE07NAT/IT/00502 

LIFE09NAT/GR/00333

Arcturos drafting a
parallel BET protocol

STEP 02
1st Consultation with the MoEE 

(2012)

STEP 04

2nd consultation with 

MoEE –  drafting of the 

Common Min. Decision 

(2013)

STEP 03
BET protocol 2nd drafting 

in cooperation with 

Arcturos NGO (2013)

Signature of Common 

Ministerial Decision 

BET in force 07/02/2014

STEP 05

STEP 06
BET

operational 

status in 

place



STEP 5: Final signature of the CMD – Official institutionalization of the BET (2014)

Drafting of the Common Ministerial Decision

Issue of Common 
Ministerial Decision 

(CMD) between MoEE
and Mo Agricultural 

Development & Food

(2014)

Structure: Composed of (8) articles

the Government’s  Gazette
composed (FEK/272/07-02-
2014)

It maintained (8)
g

the 
institutional/administrative 
and operational frame and 
structure of the Bear 
Emergency Team.

The CMD was published in Funding

Forest Fund (under MoEE)

articles/provisions definin and “Green Fund”
(National funds) on a 
yearly basis. (since 2018)

Funds were also allocated 
for the procurement of 
bear deterring devices & 
personnel training.



STEP 6: BET Operational structure

Ministry of EnvE

Crisis Coordination 
Committees 
(Regional)

operational planning

Forestry Services 
(coordination role)

regional - local

Bear Emergency 
teams

(regional – local) 
action on the ground

Central Scientific 
Committee (advisory 

role on scientific – 
technical issues)



BET Operational structure: authorities and bodies involved

B
E

T

Police

Fire Brigade

Farmer’s Insurance
Organization (ELGA)

Municipalities

eNGO’s (Arcturos, 
Callisto)

Direct financing on a yearly 
basis or lump sum from the 

Green Fund

Protected Areas
Personnel (NECCA)

Wardening personnel

Hunters Federations



BET operational protocol: based on binary combinations of different behavioural 
scenarios & food conditioning (Callisto 2012)

Cultural Centre of Amyntaio / 15-16 November 2021



Useful input from International BET protocols & work

LCIE/IUCN/EC
Operational 

Manual



BET equipment & 
Interventions (milestones)

02



BET equipment

Critter-giter

Garbage Bin with pepper spray

Super sonic horn

Thermic camera

Transportation cage

Drone

Anesthetic riffle

Culvert trap



BET equipment

Specifically designed bear deterring pyrotechnics:

αριθμός  UN 
Dangerous Good

Class

UN0312 1.4 G

UN 0312 1.4 G

UN 0312 1.4 G

UN 0312 1.4 G

UN 0312 1.4 G

UN 0014 1.4 S



Overall BET intervention cases in the (3) NPs (n=107 cases – 182 episodes)



Overall intervention cases in each of the (3) NPs



Overall intervention cases in the (3) NPs (statistics)

Agricultu 

ral 

damage

Livestock 

depredat 

ion

Bear

Attempt 

at 

Livestock 

Depredat 

ion

Injured/d 

ead bear

Bear 

feeding 

on 

garbage

Livestock 

depradat 

ion

Damage 

on 

orchard

Bear

inside/n 

ear 

settleme 

nt (Bear 

family)

Damage 

on 

chicken 

coops

Confiden 

t bear/ 

Bear 

sighting

Apiary 

damage

Other (In 

Commen 

ts)

PRESPNP 30 3 1 4

PINDNP 6 2 4 7 17 2 1

RMNP 1 2 1 13 5 37 2 69 3

31 9 1 8 5 13 12 54 2 2 69 4

31/182 9/182 1/182 8/182 5/182 13/182 11/182 54/182 2/182 2/182 69/182 3/182

17,03297 4,945055 0,549451 4,395604 2,747253 7,142857 6,043956 29,67033 1,098901 1,098901 37,91209 1,648352

17,04% 4,94% 0,55% 4,39% 2,74% 7,14% 6,04% 29,67% 1,10% 1,10% 37,91% 1,64%
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Main reasons for BET interventions

PRESPNP 

PINDNP 

RMNP

Overall intervention cases in the (3) NPs (statistics)



BET Capacity building
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Capacity building training courses 
❖ Webinar (November 10, 2020) entitled

“Management of Human–Bear Conflicts”

❖ Hosted by the UTH; conducted only online due
to COVID-19 restrictions

❖ Topics: bear monitoring & conflict mitigation;
LGD role/training & vet care; wildlife diseases &
sampling; field death-cause/time estimation;
damage assessment & claims

❖ Participants: 76 attendees — mainly Forest
Services & National Park authorities; outreach to
additional public agencies.

❖ Trainers: 9 UTH experts; 1 Callisto NGO;
1 working-dog trainer; 1 ELGA damage assessor

Action C.2.1. 

ΠΡΟΓΡΑΜΜΑ ΗΜΕΡΙΔΑΣ 

09:00 - 09:15 Χαιρετισμός. Συνοπτική παρουσίαση των δράσεων και των στόχων του έργου 

Δρ. Χαράλαμπος Μπιλλίνης 

Ειδικευμένος κτηνίατρος στη διαχείριση υγείας της άγριαςπανίδας, 

Καθηγητής, Τμήμα Κτηνιατρικής, Πανεπιστήμιο Θεσσαλίας 

09:15 - 09:35 Γενικές αρχές παρακολούθησης αρκούδας, μέθοδοι και αποτρεπτικά μέτρα για την 
διαχείριση προβληματικών καταστάσεων λόγω αλληλεπίδρασης αρκούδων-ανθρώπου 

Δρ. Γιώργος Μερτζάνης, ΚΑΛΛΙΣΤΩ – Περιβαλλοντική Οργάνωση για την Άγρια Ζωή και τη Φύση 

09:35 - 09:55 Σκύλοι Φύλαξης Κοπαδιών και χρησιμότητα δικτύου κτηνοτρόφων 

Δρ. Αλέξιος Γιαννακόπουλος, Τμήμα Κτηνιατρικής, Πανεπιστήμιο Θεσσαλίας 

09:55 - 10:15 Βασικά στοιχεία εκπαίδευσης Σκύλων Φύλαξης Κοπαδιών 

Εμμανουήλ Μπατσαράς, Εκπαιδευτής Σκύλων Εργασίας 

10:15 - 10:35 Κτηνιατρική φροντίδα σε Σκύλους Φύλαξης Κοπαδιών 

Δρ. Μενέλαος Λευκαδίτης, Επίκουρος Καθηγητής, Τμήμα Κτηνιατρικής, Πανεπιστήμιο Θεσσαλίας 

10:35 - 10:55 Βασικές αρχές πρώτων βοηθειών σε τραυματισμένα ζώα 

Δρ. Κατερίνα Σιδέρη, Επίκουρη Καθηγήτρια, Τμήμα Κτηνιατρικής, ΠανεπιστήμιοΘεσσαλίας 

10:55 - 11:15 Διάλειμμα 

11:15 - 11:35 Αντιμετώπιση δηλητηρίασης σκύλου στο πεδίο 

Δρ. Δημήτριος Χατζόπουλος, Τμήμα Κτηνιατρικής, Πανεπιστήμιο Θεσσαλίας 

11:35 - 11:55 Νοσήματα της άγριας πανίδας 

Δρ. Μαρίνα Σοφία, Τμήμα Κτηνιατρικής, Πανεπιστήμιο Θεσσαλίας 

11:55 - 12:15 Πρότυπα Βιοασφάλειας: συλλογή, συσκευασία και αποστολή δειγμάτων για 
εργαστηριακές εξετάσεις από ζωντανό και νεκρό ζώο με ύποπτη, πιθανή ή 
επιβεβαιωμένη λοίμωξη 

Δρ. Βασιλική Σπύρου, Καθηγήτρια, 

Τμήμα Επιστήμης Ζωικής Παραγωγής,Πανεπιστήμιο Θεσσαλίας 

12:15 - 12:35 Συλλογή, συσκευασία και διατήρηση δειγμάτων άγριων ζώων για γενετική ανάλυση 

Δρ. Μαρία Σάτρα, Τμήμα Ιατρικής, Πανεπιστήμιο Θεσσαλίας 

12:35 - 12:50 Διάλειμμα 

12:50 - 13:10 Εκτίμηση τρόπου και χρόνου θανάτου νεκρού ζώου 
Δρ. Δημήτριος Δούκας, Τμήμα Κτηνιατρικής, Πανεπιστήμιο Θεσσαλίας 

13:10 – 13:30 Συμβουλές για αναγγελίες ζημιών στον ΕΛΓΑ που προκλήθηκαν στο ζωικό κεφάλαιο από 
αρκούδα 
Σωτήριος Χήρας, 
Προϊστάμενος Υποκαταστήματος ΕΛ.Γ.Α Ιωαννίνων 

 



Capacity building training courses 
❖ Hands-on 2-day seminar (Oct 4–5 2021)

Rhodope NP Management Body 

❖ Topics: PPE when handling dead wildlife;
necropsy demonstration; sampling & packaging
for toxicology / microbiology / genetics; LGD
evaluation, training & health; poisoning
symptoms & first aid; use of deterrents to avoid
bear–human conflicts

❖ Trainers: 5 UTH & 1 Callisto NGO experts

❖ Participants: 12 attendees

Action C.2.1. 



Capacity building training courses 
Action C.2.1. 

Mesochori, Paranesti, Oct 4–5, 2021 



Capacity building training courses 
❖ Hands-on 2-day seminar (Nov 8–9, 2021)

Northern Pindos NP Management Body

❖ Topics: field protocols, LGD care & assessment,
health & safety, poisoning response, conflict-
mitigation measures

❖ Trainers: 5 UTH & 1 Callisto NGO experts

❖ Participants: 20 attendees

Action C.2.1. 



Capacity building training courses 
Action C.2.1. 

Aspraggeli, Nov 8–9, 2021 



Capacity building training courses 
❖ Hands-on 2-day seminar (May 16–17, 2022)

Prespa NP Management Body

❖ Topics: field protocols, LGD care & assessment,
health & safety, poisoning response, conflict-
mitigation measures

❖ Trainers: 4 UTH & 1 Callisto NGO experts

❖ Participants: 4 attendees

Action C.2.1. 

Agios Germanos, May 16–17, 2022 



Capacity building training courses 

❖ Hands-on 3-day seminar (June 29-July 01, 2022)

UTH, Department of Animal Science
Gaiopolis Campus, Larissa

❖ Topics: 20 modules (2 days theory + 1 day practice)

❖ Trainers: 9 UTH Vets & Biologists

5 Callisto NGO experts

2 KBDs handlers

1 Hellenic Ornithological Society expert

❖ Participants: 20 attendees

Action C.2.2. 



Capacity building training courses 
Action C.2.2. 

June 29-July 01, 2022
UTH, Department of Animal Science, Gaiopolis Campus, Larissa



Capacity building training courses 

❖ Hands-on 3-day seminar (November 16-18, 2022)

joint LIFE ARCPROM & LIFE Egyptian Vulture New 
LIFE (LIFE16 NAT/BG/000874) event

UTH, Faculty of Veterinary Medicine, Karditsa

❖ Topics: 20 modules (2 days theory + 1 day practice)

❖ Trainers: 9 UTH Vets & Biologists

5 Callisto NGO experts

2 KBDs handlers

1 Hellenic Ornithological Society expert

❖ Participants: 25 attendees

(NPs staff, game wardens, veterinary practitioners,
veterinary and One Health students)

Action C.2.2. 



Capacity building training courses 
Action C.2.2. 

November 16-18, 2022
joint LIFE ARCPROM & LIFE Egyptian Vulture New LIFE (LIFE16 NAT/BG/000874) event

UTH, Faculty of Veterinary Medicine, Karditsa



Capacity building training courses 

❖ 1st Exchange Visit (Slovenia, 6–10 Jun 2022)

❖ Framework: LIFE Lynx & WOLFALPS EU

❖ Goal: transnational cooperation & best-practice sharing

❖ Participants: 2 Maiella NP biologists

❖ Agenda Highlights: Pivka DINA centre, farmer visit (LGDs, bear-proof bins)

Mašun Forest House cattle damage prevention

Cerknica bear-proof waste containers

Gorenjska/Triglav NP camera traps, electric fence demo

Action C.2.3. 



Capacity building training courses 

❖ 1st Exchange Visit (Slovenia, 6–10 Jun 2022)

❖ Relevance for LIFE ARCPROM

✓ Delineation & mapping of thematic “bear trails”: adopt durable & low-impact signage

✓ Waste management: pilot bear-proof container schemes in conflict hotspots

✓ Farmer support: integrate LGDs + fencing + best-practice guidelines

✓ Community engagement: align with “Bear Friendly” model

✓ Monitoring: standardize camera-trap protocols & data workflows

Action C.2.3. 



Capacity building training courses 

❖ 1st Exchange Visit (Slovenia, 6–10 Jun 2022)

Action C.2.3. 



Capacity building training courses 

❖ 2nd Exchange Visit (Spain, 22–26 May 2023)

❖ Framework: LIFE Bears with Future

❖ Goal: exchange knowledge/methodologies on Brown Bear conservation

❖ Participants: 1 Maiella NP biologist; 2 NECCA biologists; LIFE ARCPROM project Manager

❖ Agenda Highlights: Somiedo NP (Asturias) Cantabrian bear status; · forensic

demo; wild bear observation; LIFE projects presentations; damage prevention &

compensation

Páramo del Sil (Castilla y León) chestnut & fruit plantations;

bear-compatible land use; climate adaptation & landowner engagement

Action C.2.3. 



Capacity building training courses 

❖ 2nd Exchange Visit (Spain, 22–26 May 2023)

❖ Relevance for LIFE ARCPROM

✓ Conflict mitigation: forensic protocols, damage-prevention tools, compensation

frameworks

✓ Coexistence tools: practical use of LGDs, electric fencing, bear-compatible land-use

practices

✓ Stakeholder engagement: lessons from local community involvement, “Bear Patrol” model,

landowner participation

✓ Strategic perspective: comparative insights from Spain, Greece, and Italy to guide

adaptive management in Southern Europe

Action C.2.3. 



Capacity building training courses 

❖ 2nd Exchange Visit (Spain, 22–26 May 2023)

❖ Spain Exchange Visit (22–26 May 2023)

Action C.2.3. 



Capacity building training courses 

❖ 3rd Exchange Visit (Italy, 13–18 Nov 2023)

❖ Framework: LIFE Bear Smart Corridors

❖ Goal: exchange applied knowledge & best practices for Apennine brown bear conservation

❖ Participants: 5 NECCA employees, 2 UTH experts, LIFE ARCPROM project Manager

❖ Agenda Highlights: Parco Nazionale d’Abruzzo, Lazio e Molise

poultry enclosure protection; safe wells; fruit tree management; ·

bear observation point;

Parco Nazionale Gran Sasso e Monti della Laga

securing water basin; anti-poison dog demo; integrated conservation

approaches

Action C.2.3. 



Capacity building training courses 

❖ 3rd Exchange Visit (Italy, 13–18 Nov 2023)

❖ Relevance for LIFE ARCPROM

❖ Human-Bear Conflict prevention: practical insight into fencing, attractant management,

safe water infrastructure & anti-poison units

❖ Coexistence tools: bear-smart products, habitat-compatible land use, infrastructure to

reduce risks near settlements

❖ Stakeholders’ & Producers’ engagement: involvement of municipalities, producers &

NGOs; lessons on community participation

Action C.2.3. 



Capacity building training courses 

❖ 3rd Exchange Visit (Italy, 13–18 Nov 2023)

Action C.2.3. 



Capacity building training courses 

❖ 4th Exchange Visit (Italy, 08–12 Oct 2024)

❖ Collaboration with the LIFE "Humanos y Osos"

❖ Goal: institutional cooperation · applied knowledge sharing · mutual learning on human–

bear coexistence

❖ Participants: 2 NECCA employees, 2 MNP biologists

❖ Agenda Highlights: Maiella NP

indoor sessions conflict prevention; coexistence strategies ·

institutional exchange

field visits Carabinieri Forestali; Bear Friendly enterprise

“Le Tartufaie”

Action C.2.3. 



Capacity building training courses 

❖ 4th Exchange Visit (Italy, 08–12 Oct 2024)

❖ Relevance for LIFE ARCPROM

❖ Conflict prevention: practical insights from Carabinieri Forestali on infrastructure & field

protocols

❖ Coexistence tools: examples of ‘’Bear Friendly ’’ enterprises & sustainable local business

models

❖ Stakeholder engagement: involvement of NGOs, local guides, volunteers, and community-

based initiatives

Action C.2.3. 



Capacity building training courses 

❖ 4th Exchange Visit (Italy, 08–12 Oct 2024)

Action C.2.3. 



Capacity building training courses 

❖ Maiella NP, Italy (10–15 Οκτ 2022)

❖ Trainers: 1 University of Western Macedonia expert, 2 UTH experts, 1 Callisto NGO

biologist, 1 Callisto field technician, the LIFE ARCPROM Project Manager

❖ Agenda Highlights: Indoor sessions (MNP HQ & Research Center)

bear monitoring & genetics; BET activities (Italy/Greece); surveillance

& anti-poison dog units; wildlife diseases; forensic vet role;

Field visits livestock farms; bear areas with camera traps;

chicken coops with e-fences & iron doors; beekeepers

Conservation infrastructure Bear trail

Bear enclosure & culvert trap

Action C.2.4. 



Capacity building training courses 

❖ Maiella NP, Italy (10–15 Οκτ 2022)

Action C.2.4. 



BET Deterring devices use
04



Bear deterring devices use- effectiveness

➢ The  Critter  Gitter  detects  animals 
moving into an area up to 13.5 m away 
using  passive  infrared,  body  heat  or 
motion  detection  and  then emits  ear 
piercing sounds and flashes lights.

➢ This  detector  has  been  designed  to 
change  its  sound  and  light  patterns 
with  each  intrusion  and  automatically 
reset itself.

➢ One  of  the  disadvantages  of  the  Critter 
Gitter   is   that   bears   may   become 
accustomed to the sound and lights over 
time and no longer move from the area.



Bear deterring devices use- effectiveness (bear garbage bin ith 
pepper spray)

➢ Looks and smells like a trash can, but is actually a Bear 
Educational device → food habituated bears.

➢ The bin (identic with the conventional ones of 240lt) is 
baited with food (ie. Dog dry food) and armed with bear 
pepper spray mechanism

➢ This unit must be used with extreme caution in public areas
- warning signs must be posted.

➢ There is no long lasting habituation effect from bear pepper 
spray.



Bear deterring means use- effectiveness (Karelian Bear Dogs)

➢ The most common application with KBDs is for human-bear conflict mitigation, primarily hazing bears in 
human-bear conflict situations.

➢ When bears are physically captured, we utilize on-site releases as much as possible, coupled with hazing, 
often referred to as aversive conditioning/Hard release

➢ (4) KBDs in Greece – managed by NECCA (2 handlers from N. Pindos national park).



Conclusions
The duration of case management ranged from 2 to> 60 days depending on the

level of difficulty of the incident and the monitoring needs.

In several cases the provision / supply of preventive means of protection 
of agricultural production had the most permanent and lasting effect in 

conflict resolution.

BET immediate mobilization with physical presence on site as well as 
direct contact with local people with information and useful instructions→ 

reduce tension.

Mobilization and operational readiness of BET has further optimization 
margins both in terms of coordination between stakeholders and in 

terms of technical training of staff and equipment use.



Thank you for your attention!!



LIFE ARCPROM
LIFE18 NAT/GR/000768

Improving human-bear coexistence in 4 National Parks of South Europe
Final Conference

Presented by: Giovanna Di Domenico, Maiella National Park

BEAR EMERGENCY TEAM INTERVENTIONS AND USE OF 

DETERRING DEVICES IN THE MAIELLA NATIONAL PARK
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The Apennine brown bear situation

~ 5000 km2

Last population size estimation (2014*)

50 (45-69) bears

28 (25–37) fremales

* New estimate in 2025

THE BEAR 
IN MNP



The Apennine brown bear situation
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THE BEAR 
IN MNP

All the Park surface is interested

MNA variable

The presence is stable



The situation in 2019

NO OFFICIAL BET PROTOCOL DRAFTED FOR THE APENNINE BROWN BEAR

THE «BET TEAM» OPERATED WITHOUT A WRITTEN PROTOCOL

PROTOCOL 
DRAFTING

EXPERIENCE 
EXCHANGE 
WITH THE 

GREEK 
TEAMS

BET 
PROTOCOL



INDOOR SESSION

• Identification of common issues/categories of BET intervention incidents

• Identification of a context-location specific human-bear interaction
categories

• Identification of the main habitat components influencing bear 
habituation

• Bears aversive conditioning – deterrents role

• Role of preventive measures

• Relocation – translocation of problem bears

• Judicial and administrative aspects regarding BET
• protocol and institutionalization

• BETS’ and social issues

• Communications issues

Experience exchange with the Greek staff - Prespa National Park november 18th-19th 2021

BET 
PROTOCOL



OUTDOOR SESSION

Demonstration of the operation and performance of several 
bear deterring devices

Experience exchange with the Greek staff - Prespa National Park november 18th-19th 2021

BET 
PROTOCOL



Protocol drafting

BET 
PROTOCOL

Delivered May 2021

Revised after the exchange trip to Greece 

Officially presented to the Ministry on 

April 2023



Bear on motorways

Injured bear or bear in trouble

Dead bear 

Orphaned/abandoned cub

Livestock predations

Bear in Villages

Bear damages inside/around villages

Human-bear interactions (confident bears 

and / or bears that threat human safety)

Which situations do require BET interventions?

BET 
PROTOCOL



MNP Intervention area

BET 
PROTOCOL



PROMNP Biologist 

team

MNP Veterinarian 

team

MNP Wildlife 

Technicians

BET

MNP Forestry TOCOL

Service

National VET teams Forestry Service Other police corps

BET Team composition



VET truck

Capture devices

Wildlife enclosure

Wildlife Research Center STRUCTURES 
AND DEVICES

Structures and equipment



Telemetry gear Dissuasion means

STRUCTURES 
AND DEVICES

Monitoring and deterring devices



Pump horn and Critter Gitter Pepper spray traps

STRUCTURES 
AND DEVICES

Monitoring and deterring devices – LIFE ARCPROM



RESULTS

Number and type of BET cases

173 BET CASES FROM 2019 TO 2024

BETsBears feeding in chicken coops

Bears feeding on garbage

Predation on livestock

Bears spotted inside villages

Orphaned cubs

Beehives damages

Bears with confident behaviour 

Injured/dead bears 

Problematic bears captures 

Bear-vehicle collisions

Bear in Villages

Bear damages

inside/around villages



Where did we intervene

RESULTS



RESULTS

Number and type of BET cases

173 BET CASES FROM 2019 TO 2024

BETsBears feeding in chicken coops

Bears feeding on garbage

Predation on livestock

Bears spotted inside villages

Orphaned cubs

Beehives damages

Bears with confident behaviour

Injured/dead bears

Problematic bears captures 

Bear-vehicle collisions

Bear in Villages

Bear damages

inside/around villages

84% of BET cases refer to 

problematic/confident 

bears management



CONFIDENT BEAR

Bear that does not show obvious 
reactions in the presence of humans 
as a result of repeated exposure to 

anthropogenic stimuli without 
negative consequences for the bear 

itself

ETHOLOGY
SOUP

PARENTHESIS

PROBLEMATIC BEAR

Bear that causes damages, or is the 
protagonist of human-bear 

interactions, with a frequency such 
as to create economic and / or social 

problems to the point of requiring 
immediate and decisive 

management intervention

Problematic and confident bears



Bears that used to feed in chicken coops

2021

2006 M?

2013 M 72

2014 M 93 M 95 F 99

2015

F 99

2021-2022 M 176

2023-2024 F 143

15 MUNICIPALITIES

OUT OF 39

PARENTHESIS



Number and type of BET cases

173 BET CASES FROM 2019 TO 2024

BETsBears feeding in chicken coops

Bears feeding on garbage

Predation on livestock

Bears spotted inside villages

Orphaned cubs

Beehives damages

Bears with confident behaviour

Injured/dead bears

Problematic bears captures

Bear-vehicle collisions

Bear in Villages

Bear damages

inside/around villages

84% of BET cases refer to 

problematic/confident 

bears management

PARENTHESIS



11 devices installed in 8 occasions to protect from damages of the problematic and

confident bear M1.176 and the problematic female F1.143

Camera trap

Critter Gitter

RESULTS

Number and type of BET cases that required the use of the LIFE ARCPROM deterring devices



Tested in 4 situations with the problematic and confident bear M1.176
RESULTS

Number and type of BET cases that required the use of the LIFE ARCPROM deterring devices



Tested in 4 situations with the problematic and confident bear M1.176
RESULTS

Number and type of BET cases that required the use of the LIFE ARCPROM deterring devices

To bolster the dominance technique applied to 

chase problematic/confident bears

DOG

N.1

N.1 IN A NATURAL CONTEXT

N.2



RESULTS

Results – Critter Gitter



RESULTS

Results – Critter Gitter

Out of 7 chicken coops equipped with GC only 1 was damaged after its installation due 

to unproper use (turned off)

In 2 chicken coops video traps succeeded in filming bear reaction: flew without 

coming back

Short-term and Mid-term efficacy suggested

HOWEVER

Limited data available especially to assess long-term efficacy

The 2 reactions filmed belong to the same bear (F1.143): dangerous to infer this result to

the whole population

TO SUM UP

Relative low cost

User friendly and prompt!

Some efficacy (at least in the short term) demonstrated



Results – Pump horns

RESULTS

When used to bolster the dominance tecqnique no significant improvement of the 

effectiveness

When used in a new, wild context prooved to be effective 

Limeted data available

THE HYPOTHESIS

Effectiveness is inlfuenced by several variables (motivation of the bear, context…)

HOWEVER

Relative low cost

Light and easy-to-use 

Potentially effective



MAIN BET
CASES

1. Bear hit along SS17 in Roccaraso



MAIN BET
CASES

2. Orphaned bear in Castel Di Sangro



2 camera traps
1 trapping site

MAIN BET
CASES

3. Bear hit by a truck along SS17



MAIN BET
CASES

4. M1.176 translocation



Activity % within 24 hours
Rest in the den 55%

Feeding 22%
Esploration and play 12,6%

Stress behaviour 10,4%

MAIN BET
CASES

The capture & the captivation: 06-25/03/2022



Release back in nature 25/03/2022

10/04/2022

MAIN BET
CASES



Roccaraso

Back in Roccaraso?

MAIN BET
CASES

On January 23rd 2023 M1.176 was hit to death by a car along 
the SS17 in an area between the Abruzzo, Lazio e Molise 
National Park and the Maiella National Park.



Conclusions

BET ACTIVITY
MNP

The arrival of bears in the expansion areas can be overwhelming.

MNP is an example for all the expansion areas. Key concept: be prepared 

MNP staff was never unprepared

All the BET episodes were managed using up-to-date equipment and implementing the 

best possible actions

Complicated BET episodes were managed implementing several actions in the 

technical, communication and surveillance field.

The continuous exchange with the Greek teams augmented the problem-solving skills.



THANK YOU!

© Ioanna Zolota



AND THANK YOU TO THE WORKING TEAM!

Coordinator: Antonio Antonucci

Worked before the LIFE ARCPROM project: Simone Angelucci, 

Marco Carafa, Luca Madonna, Daniela Gentile, Giovanna Di 

Domenico, Fausto Quattrociocchi, Alessandro Asprea.

Worked during the LIFE ARCPROM project: Simone Angelucci, 

Luca Madonna, Giovanna Di Domenico, Fabrizia Di Tana.

Students: Irene Zuchegna, Georgia Brotini, Blerina Hasani, Giulia 

Gavioli.



Natural Environment & Climate Change Agency

Grigoriadou Elpida Biologist MSc
February 2025

Non-Lethal Techniques to 
Reduce Conflicts with Bears: 

Electric Fencing & bear-proof 
constructions in three 

National Parks in Greece

https://www.freeppt7.com/
https://www.freeppt7.com/
https://www.freeppt7.com/
https://www.freeppt7.com/
https://www.freeppt7.com/
https://www.freeppt7.com/
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Areas of application
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What Methods?

Non-lethal techniques, such as bear-proof constructions & electric fencing , provide a 
sustainable alternative that minimizes fatalities, fosters coexistence, and preserves biodiversity

Photo Archive of N.Pindos NP Management Units

C7 installation of e-fencing & garbage bin covers
LIFE ARCPROM - LIFE18 NAT/GR/000768
Improving human-bear coexistence in 4 National Parks of South Europe
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Garbage bin covers

Price:
2020: 1.120€/cover
2023: 2.194€/cover



Photo Archive of the North Pindos Management Unit

LIFE ARCPROM - LIFE18 NAT/GR/000768
Improving human-bear coexistence in 4 National Parks of South Europe

Garbage bin covers
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PINDOS NP covers

Pindos NP: (4) Bear proof 
garbage bin with metallic 
shells

Location
Cover bins
Quantity

Vovousa 1

Frangades 1

Laista 1

Flabourari 1

Photo Archive of N.Pindos NP Management Units
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PRESPA NP covers

Prespa NP: (10) Bear proof garbage bin with metallic shells 

Location
Cover
bins

Quantity
Pyli (National Park

Information Center)
2

Seltsa 1
Lefkonas 1

Platy 1

Krina 1
Pyli 1

Psarades 1
Pervali 1

Vrondero 1
Total 10

Photo Archive of Prespa NP Management Units
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RMNP replicability

Replicated in 2023

funded by the OP TIESD 2014-2020 budget

Price: 2.217€/cover

Photo Archive of the Nestos-Vistonida and Rhodope Management Unit
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Electric Fencing

Price:
2020-1100€/e-f
2023-928€/e-f

Photo Archive of the Nestos-Vistonida and Rhodope Management Unit



Photo Archive of the Nestos-Vistonida and Rhodope Management Unit

LIFE ARCPROM - LIFE18 NAT/GR/000768
Improving human-bear coexistence in 4 National Parks of South Europe

Electric Fencing
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Material of an e-fence
Conductive Wire – Can be made of:

• High-tensile steel wire (galvanized or stainless)

• Aluminum wire (lighter, better conductivity)

• Polywire, polytape, or polyrope (woven with metal strands for flexibility)

Insulators – Usually made of plastic or porcelain to prevent current leakage when attached to 
fence posts.

Fence Posts – Made from:

• Wood (treated for durability)

• Fiberglass (lightweight, flexible)

• Metal (such as T-posts or steel rods)

• Plastic (lightweight, mainly for temporary fences)

Energizer (Charger) – Powers the fence by converting electricity into pulses. Types include:

• Battery-powered (DC)

• Mains-powered (AC)

• Solar-powered

Grounding System – Includes metal grounding rods (typically galvanized steel or copper) and
connecting wires. Essential for completing the circuit.

Gates & Handles – Insulated handles for opening gates without getting shocked.

Warning Signs –in order to alert people of the electric fence.
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Prespa NP: (21) Electric fencesLocation Quantity

Koula 2

Agios
Germanos

1

Pyli 8

Total 11

Distribution of e-fences in PNP

Photo Archive of the Prespa NP Management Unit



LIFE ARCPROM - LIFE18 NAT/GR/000768
Improving human-bear coexistence in 4 National Parks of South Europe

Distribution of e-fences in RMNP

*pcs/year

10 26 30 30 37

20172015 20162013 20142012

39

2018

37

No.

Electric fences in property 45 (4 LIFE ARCPROM)

Times e-fences were distributed (all sp.) 72

Times e-fences were distributed (bear) 65: 21 livestock
breeders

44 bee-keepers

2024

42 43 41

2019 2020 2021 2022

45

2023

47 47



LIFE ARCPROM - LIFE18 NAT/GR/000768
Improving human-bear coexistence in 4 National Parks of South Europe

Rodopi NP: (4) Electric fences for 
immediate installation due to bear 
damage purchased on 2021; In addition, 

RMNP has distributed another fourteen

(14) e-fences funded by other projects

Distribution of e-fences in RMNP

Photo Archive of the Nestos-Vistonida and Rhodope Management Unit
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Monitoring effectiveness

Photo Archive of the Prespa NP & N.Pindos NP Management Units
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Photo Archive of the Nestos-Vistonida and Rhodope Management Unit

Monitoring effectiveness

Photo Archive of the Nestos-Vistonida and Rhodope Management Unit
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Case studies / garbage bin covers

Real Cases Demonstrating Effectiveness and Challenges

Photo Archive of N.Pindos NP Management Units
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Case studies / e-fence

. In the left figure, the e-fence is incorrectly installed, with the wire positioned on the inside of the corner
wooden stake. In the right figure, one can see the grounding is improperly installed, reducing the fence's

effectiveness.

Real Cases Demonstrating Effectiveness and ChallengesPhoto Archive of the Nestos-Vistonida and Rhodope Management Unit
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Case studies / e-fence

Video Archive of the Nestos-Vistonida and Rhodope Management Unit



LIFE ARCPROM - LIFE18 NAT/GR/000768
Improving human-bear coexistence in 4 National Parks of South Europe

Challenges and Limitations

Maintenance:

• Regular maintenance is essential to keep fences and cover bins functional.

Without it, they lose their deterrent effect.

Community Awareness & Engagement:

• Local support and education are crucial. If farmers and residents do not use the 

equipment correctly, its effectiveness diminishes. Users should be more 

conscious and ensure the responsible use of the structures

• The same applies to waste collection services

Cost:

• Purchase and maintenance require financial support from government bodies

and finally …





Thank you very 
much



LIFE ARCPROM
LIFE18 NAT/GR/000768

Improving human-bear coexistence in 4 National Parks of South Europe
Final Conference

Presented by: Giovanna Di Domenico, Maiella National Park

USE OF DAMAGE PREVENTION MEASURES IN THE 

MAIELLA NATIONAL PARK



© Chrysa Stamatiatou

THE BEAR 
IN MNP

BEAR
DAMAGES

TYPE OF 
PROTECTIONS 

USED

PROTECTIONS 
EFFECTIVENESS

A special 
case of 

protection 
avoidance



The Apennine brown bear situation

~ 5000 km2

Last population size estimation (2014*)

50 (45-69) bears

28 (25–37) fremales

* New estimate in 2025

THE BEAR 
IN MNP



The Apennine brown bear situation
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THE BEAR 
IN MNP

All the Park surface is interested

MNA variable

The presence is stable



SURVEYS AFTER REPORTINGS OF BEAR PRESENCE

MANAGEMENT OF DAMAGES

EMERGENCIES

What does it mean to have bears in the territory?

THE BEAR 
IN MNP



SURVEYS AFTER REPORTINGS OF BEAR PRESENCE

MANAGEMENT OF DAMAGES

EMERGENCIES

What does it mean to have bears in the territory?

THE BEAR 
IN MNP



LIVESTOCK

BEEHIVES

ORCHARDS AND VEGETABLE GARDENS

CONTEXT-SPECIFIC?

What kind of damages?

25 damages

Not an 
issue

BEAR 
DAMAGES

44 damages
Economic

issue

From 
2012 to

2023

8 damages

Coexistence 
issue

Low impact



LIVESTOCK

BEEHIVES

ORCHARDS AND VEGETABLE GARDENS

CONTEXT-SPECIFIC?

What kind of damages?

25 damages

Not an 
issue

BEAR 
DAMAGES

44 damages
Economic

issue

From 
2012 to

2023

8 damages

Coexistence 
issue

Low impact

124 damage
events

High impact



Why high impact?

BEAR
DAMAGES

N

Min. N chicken coops estimated 266

Max. N chicken coop estimated 1.328

Mean N based on inhabitants 831

Mean N based on potential chicken coop area 673

1 chicken 
coop/10 

inhabitants

Coexistence 
issue

High impact



Why high impact?

Coexistence 
issue

High ipact

BEAR
DAMAGES



Consolidated protection methods

LIVESTOCK

BEEHIVES

ORCHARDS AND VEGETABLE GARDENS

CHICKEN COOP DAMAGES

PROTECTIONS 
USED



«Adapted» protection methods

CHICKEN COOP DAMAGES
PROTECTIONS 

USED



Alternative protection methods

CHICKEN COOP DAMAGES
PROTECTIONS 

USED



Alternative protection methods

CHICKEN COOP DAMAGES
PROTECTIONS 

USED

NOT SUITABLE IN MNP

Small number of animals

Only for hens 

Requires space

Very expensive (> 2.300 €)



How many were delivered?

PROTECTIONS 
USED

All the beekeepers are aware of the 

need to use E-Fences

62% protected 

before the LIFE 

ARCPROM

20 e-fences

15 iron protections during 

the LIFE ARCPROM



Pros and cons

PROTECTIONS 
EFFECTIVENESSEasy-to-install

100% effective (when 

properly set)

Affordable cost

Adaptable to several 

contexts

High-maintenance

No weak points

allowed

E-fence fatigue

Low maintenance

Long-term solution

100% effective (when 

closed)

Not always accepted

by people

Padlock needed 

Not cheap

Long installation time

Hard-to-justify for a 

PA



How to chose

PROTECTIONS 
EFFECTIVENESS



Premise

A 
SPECIAL CASE

Despite their encephalization (brain relatively big as compared to the body size, Jerison 

1985), few studies investigated Ursids cognitive skills like problem- solving

(Chambers&O’Hara 2023). This is probably due to the fact that one of the most accredited 

hypothesis to explain encephalization is the “social brain” hypothesis (Dunbar 1998) that 

drove studies addressing cognition toward social taxa like primates and social carnivores 

(Chambers&O’Hara 2023).



Premise

A 
SPECIAL CASE

A specific trial to investigate European brown bear (Ursus arctos arctos) problem-solving 

abilities was conducted by Chambers & O‘Hara (2023) on 17 captive brown bears in UK.

This study demonstrates that European brown bears are competent problem solvers: they 

could reach food solving a puzzle box with a latch and they could reach inaccessible food 

through the implementation of several solutions that included (non-significantly though) 

object manipulation.

«Trial – and – error» learning



The protagonist

A 
SPECIAL CASE

F1.99



The fact

A 
SPECIAL CASE

April 2019 September 2020

Damaged Damage avoided



The fact

A 
SPECIAL CASE

November 2020

Dead hens on the grazing area

September 2020

Damage avoided

?



The hypothesis

A 
SPECIAL CASE

F1.99 waited for the hens to exit to prey them in the accessible grazin area



The finding

17/11/2020 22-23/11/2020

10 hens found dead 

on November 23rd

Hypothesis 

bolstered

A 
SPECIAL CASE

07:00

07:30



The solution

A 
SPECIAL CASE

Closed on 

November 23rd

No dead hens on

November 24th



F1.99 reaction

A 
SPECIAL CASE



F1.99 reaction

A 
SPECIAL CASE



The end

A 
SPECIAL CASE

On November 26th

F1.99 left and 

never came back

The hole was 

opened and the 

whole structure

equipped with

an e-fence



What does this episode suggest?

A 
SPECIAL CASE

F1.99 apparently avoided a perfectly working prevention measure 

(the iron door) through a specific reasoning

“INSIGHT LEARNING”

causal knowledge, means-end 
understanding and mental 

models
(Heinrich 2000, Heinrich and 

Bugnyar 2005, Huber and Gajdon 
2006).

Waroff et al. (2017) that 
detected an “insight-like” 
behaviour in brown bears 

when the physical force was 
not enough to achieve the 

reward.

On November 24th the only locations acquired by the collar inside the grazing 

area are the ones corresponding to the time when chickens go outside.

She did not spend all the night trying to prey chickens until she succeeded

(trial-and-error learning process) but she actually implemented a specific 

plan based on the understanding and awareness of the fact that chickens 

were inaccessible during the night and easily accessible early in the morning



© Anna Prodromou



THANK YOU AND THANK YOU TO THE WORKING TEAM!

Coordinator: Antonio Antonucci

Worked before the LIFE ARCPROM project: Simone Angelucci, 

Marco Carafa, Luca Madonna, Daniela Gentile, Giovanna Di 

Domenico, Fausto Quattrociocchi, Alessandro Asprea.

Worked during the LIFE ARCPROM project: Simone Angelucci, 

Luca Madonna, Giovanna Di Domenico, Fabrizia Di Tana.

Students: Irene Zuchegna, Georgia Brotini, Blerina Hasani, Giulia 

Gavioli.
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