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WILDLIFE DISEASES / INJURIES & MANNER OF DEATH

1] Death due to natural causes

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

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

I1] Death due to accidental injuries

- traffic accidents,
- predator attacks,

- fall from height

] Death due to NON-ACCIDENTAL injuries
(=intentional unlawful killing = CRIMES 11 )

- 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.



—2>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.
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‘KYA 33318/3028/11-12-1998

*«KaBopLopoG HETPWYV Kal SLASLKACGLWY yLd TN SLatPnon TWV PUGLKWV OLKOTOTIWYV
(evéLartnpatwy) Kabwg Kat tng aypLag mavidag Kat xYAwpidag»

MPOZTAZIA TON EIAQN
ApBpo 11
Anayopelddels yia TNV TPpooTacia Tav [uikuv E15uwy

1. ATé v EvapEn 1oy o TNC Napodoac andgaons a-
NMayopeUeTal:

a) KA oppr] CUAMMNYPNG r] Savamay , EK MPOBEgEWCS,
BTV AOTBV TV EBGY AGLBavOLEVEY o GUoT
ZTNV MERTTTWIT QUTH KaBulg Kal oV e pImTwoT) TUMAn-
wne 1 Bavdatwong Twv sy dypiag navidag rnou avagpe-
POVTAL OTO ONMEID A} TOU TIApapT T MarToeg V Tou apBpou 20
GTav e@apuolovrarl o1 Mapeskhoers mou mpoBAenovral
oTto ap8po 14 yua 1 Anyn Serypdtwy, anayopeldeTal n
KOMTUOTICMOT) OAWW TUWWV N ETIAEKTIKWY LECWV TIOU EV-
SEXETAl VA MPOoKAAETOUV TOTIKA TNV eEagdvion rj va Swa-
Tapdafouv oofapd TNy Nouxia Twv MANSuopwyY EVog ei-
Soug kal eldIKaTEpQ:

i) N xorjon peowy ouAANWNg Kot BavaTwong Mou avaps-

POVTOL OTO OTOIXE(C O} Tou MapapTiuarog Vi Tou ap8pou
20.

i) kKABe popgpr] CUAMWNG Kal Bavartwone and Ta péoa
T Ac MOU GVAPEDOVTOL OTO =

muateg Vi tou apBpou 20.
m%amFloeéoemq Ta ev Adyw (8N, 1-
Siwe KaTd TNV Neplodo avanapaywyne, Tnv nepiodo kaTtda
TNV onoia Ta veoyvd eEapTavTal and T HNTEPQ, T XEWIE-
pia vapkn Kat Tn HETAVACTEUOoT].

Y] N EXTPOBECEWS KATQATTPOPT] 1) T TUANOYT] TWV QuUy v
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E16WY TIou Exouv oulhnefel oro puoikd mMeplBaliov, -
KTHG eXelvv TICW TUVENEYTICOV VOUIPWS Mpv and v €-
vapEn woxvog TN Nnapoloadc andgacnc.
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8pBpo-2 * Nopuoc 4830/2021

29. «[poatateuopeva £idn NG ayplag mavidags:

a) Ta AnAacTika, Ta £prieTa Kal ta ap@ifla twv eldbwv tou apaptripatog IV tou dpBpou 20 tng ut ap. 33318/3028/11.12.1998 kowvrig andwaong
Twv Yrmoupywv Ecwteplkwv, Anpdolag Awoiknong kat Amokevtpwong, EBuikng Owkovopiag kar Owkovopikwv, Avdrmrtuéng Mepifaiiovrog,
Xwpota&iag kat Anpootwv Epywv, Newpyiag, Epmopikrg Nautihlag kal MoAwtiopou (B' 1289),

B) ta €lén tou mapaptripatog | mMov éev TepthapPavovtal ota Mapaptripata /1 kal 11/2 tou apBpou 14 tng umd otowela 37338/1807/
E.103/1.9.2010 kowng anogaocng twv Ymoupywv Owkovopikwy, Owkovopiag, Aviaywviotikotnrag kat Navtihiag kal MeplBaAiovtog, Evepyelag kal
KAwpatikng AMayrig (B' 1495),

y) ta €i6n mou amaplBpolvral oto apaptnpa | tng Tupyuwviag yua tn dwatrjpnon Twv Kntwdwv tou EvEewvou Movtou, Tng Meooysiou Kal tng
Tapakeipevng TEPLOXNG Tou ATAaQVTIKOU, ) oTtoia KupwBnks pe tov v. 5011/2023 (A’ 9).

apBpo-24 *

1. Me tnv emupuiagn eldikotepwy Statdiewv Tng supwaikng kat eBvikric vopoBeoiag, kabuwg kat tng umomnep. (Pay) tng mep. B tng map. 5 tou
apBpou 10, amayopevovtal:

(a) N kakoToinan, n kakn Kaw n fdavauvon petaysipuon omolwoudnmote sidoug (wou, Omwe 16iwg o SpacTIKAg KAL O [ LaTPOYEVI G TIEPLOPLOPOG TNG
(UGOLOAOYLKNG KIVNONG, OTIWG EVSELKTLKA ) UTTOTESN, oL Un emitpenteg pebodol ekmaidbeuong, n epyacia mou dev poPAsmetal ya to idog Tou
Cwou, n pn cuvVopn avarapaywyr], 0 EK0UCLOG TPAUUCTLOPOG PE artAn cwpatikr] PAGBn kau

(B) 0 pbvog kat o Bacaviopog Twv {wwv, PHE TNV E0KEPPEVN TIPOKANGN EVTOVOU CWHATIKOU TIOVOU ) cwpatikrg eEautAnong, emkivduvng yia tnv
uyeia Toug, Wiwg pe dnAntnpiacn, orpayyahiopod, amayyovigpo, TVIYUO/TVLYHOVE, TIpOKANGn eykavparog, Beppominiia, nAsktpomingia,
Kpuortayrpata, ouvBAupn, akpwinplacpd (pn Bepameutiko), mupoBolilopo (mpokAnon Tpavpartog rj Bavarog {wou), 0 eKoUOLOG TPAULIATLOHOG
(Bapira, emikivbuvn cwpatikr BAAPN), oL kuvopayieg kat kaBe eldoug payeg petaku {wwv, n ktnvoPacia, n oefovahikr kakomoinon {wou pe xprion
QUTLKELPUEVWVY Yla T oadLOTIKN euyapiotnon tou dpdotn kal n eykardheubn veoyevwwniwv (wwv. H oteipwon tou {wou, kabuwc kot kaBe dalAn
KTNVLATPLKr] TIpAEn pe Bepameutikd okomo Sev BewpoUvTal akpwTnpLacpoc.


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 yvia ra SnAntnpiacuéva SoAwpara:




Mrwuara aypiag mavidag & vopoOegia yia Tnv emrApnon Tng AVooag.

-KYA 1049/41498/5.4.2016

Ot kuvnyol kat ot Bwtikol QuAakee Bnpac Twv Ku-
wyeTikav Opyavwoenv ouMEyouv kal mpookouilouv
OTIC APUOBIES KTNVIATPIKES apXEC VeKkpd eualofnTa we

mpog Tov 10 ¢ AUooag {wa ota mAaiola epapuoyng
ToU mpoypaupatog g Mabntikng Emtipnong yia m
ANooa pwvrag Ta pétpa Poaopdieiag Tou Mapap-
uatog Il. Avapopikd pe To MPOYPAUUA EVEQYNTIKNG
gmmonong yia m Adoaa, ot kuvnyol kat oL QUAGKES
Bnpag oupBahouv ot Bavdtwon kat mpooKOuIaN OTIS
apUOdLES KTNVIATPIKES apxEe ahemoudwy oTa mAaiola
Epappoyng Tou Mpoypduuatog Evepyntikng Emutron-
ong yia T Adooa oupgwva pe To Mpdypaupa yia v
epappoyn Tou Mpoypdupatog, ol AemTouépeleg ToU
ornolou kabopilovtal o kaBe euBoNaKN KaumAva pe
OYETIKN YMOUQYIKN anooaan.

v) oL Sagkoi undAMnAol Twv dagkuwv _UTt oLV TWV
ATOKEVTPWHEVWY SIOIKACEWY TuvdpAuouV oTn ouhAoyn
KOl TIPOOKOULOT OTIC QPUOBIEC KTNVIATPIKES QPXES VEKDUWV
EUALOUNTWY WC TPOC ToV 10 TNe Awooac (wwv oTa mAalowa
£QAPUOYNG ToU MpoypauuaTtog g MNMabntikng Emmpnong
yia ™n AJooa gg ouvepyaoia e Toug @UAAKES B Kat
OTIN OUUUETOXT OE CUVEPYELQ DLWENS TToU ouyKpOoTOUVTAL
ota maiowa Tou Aaoikou Kwdika, ue okomoé Trn cuhhoyn
KAl TIDOOKOWMIOT) OTIC APUOSIEG KTNVIATPIKEG ApXEC BELY-
pHaTwv ailenoldwyv ota mhaiowa Epappoyng Tou Mpoypdu-
patog Evepyntkng Emmpnong yia ™ Adooa.

y) Ta pEAn Twv nepBarovVTIKWY 0pYyavwoewy duva-
vTal va gupBal\ouv 0To Epyo TNC OUAAOYNC KAl Tpo-

OKOUIONC OTIC KTNVIATPIKES apXEC vekpwv {WwV TNC

dyplac mavioac ota mAaiola epappuoyng Toug Meoypdu-
uatoc Maéntikne Emtenone e Adooag tnpwvtag Ta
uEtpa Bloaoeaieiag tou Mapaptuarog Il




H KYA 1049/41498/5.4.2016
IOXVUEI HEXPI ONUEPA, TTAPOGAO TTOU aTId TO

2021 n EAAGSa mepiAauyfaveral oTn AioTa

TWV amaAAaygévwy amd Tn AUCoA XWPWV.

Enopévwe, ywa KaBe dyplo ONAaoTikO MOU OVEUPLOKETOLL
VEKPO (aKOpa Kot OTav UTtAPXouv eUAOYeG evleifelg OTL O
Oavatog ouvééstar Me avOpwrmoyeveil¢ KOKOBOUAEG
dpactnpotnteg) epapupolovral KOTA MPEOTEPALOTNTA, VLo
Adyoug Anpooiag Yyeiog, oL mpoPAenopeveg dradikaoisg
TOU TMPOYPAMUMATOC Madntikng smunpnong tng Avooag,

YEYOVOC MOU oTnV NPAén KabLotd aveDLKTN LEXPL VEWTEPAG

T™Th OSleEVEPYELOL  KTNVIOTPOOIKOOTIKNG VEKPOTOUNC OE

ONAQGTIKA TNC AYPLOC TTAVIOOLC




YA 90/14812/17-01-2024

) ABriva, 17/01/2024
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EAAHNIKH AHMOKPATIA

YTMOYPIEIO ATPOTIKHE ANAMTYZHE KAl TPODIMQN

FENIKH AIEYOYNZH KTHNIATPIKHE

AIEYOYNZH YFEIAZ TOQN ZQON
TMHMA ZQOANOPQMONOZION

Tay. Afvon: Bepavigpou 46 MPOZ: Amodéktec Mivaka Avavoprc
Tay. Kwéb.: 104 38, ABrjva
MAnpodopiec: K. AAe€dkn,
H. Qpdykou
TnAédpwvo: 2102125727,
2105271616

HA. Tayuép.: kalexaki@minagric.gr
ifragkou@minagric.gr

Oépa: «Oplopde tng nepLoxris Sievépysiac Tou mpoypd oG EpMPoALacoU TWV KOKKWvWY aAemtoudwy
gvavtL Tou Lol TG }\.Gccur,,l yut T €tn 2024 ke 2025,i|(u9(bq Kot KaBoplopdg Twv AsmTopEpELV
edappoyris TG evepynuKhg emanpnong (npoypappa ofloAdynong Tng anoTEAECHATIKGTNTAG TOU
gpBolacuou)».

APOPO 6
Nouwnég Swotaleig

Nepawtépw puBpicslg, mou adopolv oto «llpoypauua Emtipnone kat KatamoAéunonc e Avcoac otnv
EAddda» oxtouv, oOpdwva pe tnv pe ap. 331/10301-25/01/2013 KYA (QEK B’ 198/05.02.2013), onwc

Tponomno]Bnke kol LoyLEL



Mrwuara aypilag mavidag & vopoBeoia

Yia TNV EmMTRPNON TNS YPIMNG TWV MTNVWYV.
-YA 61/9436/19.1.2022

Z0udwva pe 6ca opilel n vopoBeoia yla TRV enttipnon tng ypinng tTwv nItnvwv ta
OPTIAKTIKA TNVA 8ev ouykataAéyovtal ota £idn «uPnlol Kivduvou», omdte otnV
npagn kadiotatal PLKTr) KTNVLATPOSLKOOTIKY) VEKPOTOMN TPOG SLEPEUVNON TNG aLTiag

Bavartou.



* KANONIZMOZ (EK) 1069/2009

KANONIZIMOZE (EK) apid. 1069/2009 TOY EYPOIAIKOY KOINOBOYAIOY KAI TOY TYMBOYAIOY 1. Ta_Cwikd umompoiovia _KaTnyoplomoloUvial  of  1dikeg
¢ 21n¢ Oxtafpiov 2009 Katyopiec avahoya ne To emimedo kivdivou Tou mapouolalouy yia
, T . . ' ONpOOIa UYELR Kal TNV vyeia Tov Louv, oUIPEVE [E TOUS KATaAGYoUG
mepl uyElovOIKOV KavOvey yia {oIka umontpoiovia kal mapdyeya mpoiovia mov dev mpoopiloviar yia 3 -
katava\eor ané tov avipeno ’ nou kadopilovral ota apdpa 8, 9 ket 10.
Apipo 3 Apiipo 8
la Toug okomoUg TOU TapovTog Kavoviool, wylouv ol akdloudol Yhwd g xatnyopiag 1

oplowol: . . , , ‘
Ta vhikd e kamyopiag 1 mepihapfavouv ta akohovda Lwika
uTonpoiovta:

1) «lwika unompoiovras: OAOKANpO TTGHATA 1] UEPN TTOUATOV
Cowv, mpoiovta {wiki¢ mpoghevornc 1) ahla mpoiovta mou
Nappavovtar ané Loa kat Sev mpoopilovtal yia katavihwen amd a) olokhnpa mrhpata kw Ola  Ta  pépn  Tou  oduartoc,

Tov avlpwno, HeTatl Tev omolov Kal Ta wokUTTapd, Ta eufpua ovuneptAauBavousvey Tov pofiov kal Tev depudTuv:
K@l TO omépa:

v)  aypwy Lowy, otav unapye unovola 6w £youv poluvdel ano
vooo Tou propel va petadodel otov avipumo 1 ota Loa:

5)  «lhon kade eidoug aomovbulo f) onovdulwtod Lo

6) scktpegopevo Lwos:

a) xade eidoug Lo mou ouvmpeltal, naybveral 1) exTpigetal
amo avdpemous Kal XProlLoMolEiTal Yo TV Tapaywyr)
Tpoginwy, pakhiot, yolvag, grepav, npoPiav kat deppatay
xat kade alou mpoiovtog mou Aapfavetal and Loa 1) yia
éMhoug kTvoTpopikolc okomolc:

B) umoaibry

7) sayplo {wo» omowodimote Liho mou bev ouvmpsitar and Ttov
avdpuTo:

8) «ldo ouvtpoquacs omolodimote {ho mou avijkel og £ibog Tou
Kavovikd TpfeeTal kat ouvtnpeital alha dev katavaldvetal and
Tov avdpuwro, yia Aoyoug adAhoug extog g kTvoTpoPiag:

9)  «wbdpofia Loar: ta vdpoPia Loa omwg opilovrar oto apdpo 3
napaypagoc 1 otoryeio £) g obnylag 200688 [EK-
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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 animails.

> 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



Key factors for successful toxicological
analysis

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.



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.
= |f 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

guantity

> The type of tissue, sample qguantity 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

carbamates W organophosphates

M Organochlorines W selfmade
® Cyanides ~ Rodenticides

69,90; 70%



The most frequent animal samples

Dogs = Cats MBirds ®ruminants & others

57; 57%




Many active substances in
samples(2023)

35

30

25

20

15

10

| |

dogs cats bates

sum animals M positive samples M more subtances



Discussion



Discussion

YV V Y 'V

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

vV VYV V VY

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 Methomy!l



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




ARISTOTLE
UNIVERSITY OF

THESSALONIKI

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

Alexandros Triantafyllidis
School of Biology, AUTh

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









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

(33 participants - 21 countries)
This first large European project will run until 2026.

It brings together organisations from

BIOSCAN Europe DNA-barcoding & FRGA genome-sequencing consortium

104 nstitutions - 29 countries
https://iboleurope.org/

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

International Barcode of Life

Consortium (iBOL)

website: biodiversitygenomics.eu

e-mail: info@biodiversitygenomics.eu

Twitter: @BioGenEurope

Earth BioGenome Project (EBP)



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

Towards a Global Biosurveillance System




https://ibol.org/ Cited by 15137

THE ROYAL SOCIETY, DOI 10.1098/rspb.2002.2218



https://ibol.org/

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



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




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

nsects R
_{ﬁ.l-l-Hi-l iHH: h"HJEF\::"T:I
Register eve Establish global

Document their
interactions

biomonitoring
necie system




iIBOL — 3 Research Programs

€120M €180M €700M



Biodiversity Genomics Europe, BGE
e

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

It brings together organisations from

iBOLEurope DNA-barcoding & ERGA genome-sequencing consortium

104 institutions - 29 countries

https://iboleurope.org/

an efficient European system of
interconnected  facilities  for

rapid identification and
monitoring of species using
DNA

website: biodiversitygenomics.eu

Earth BioGenome Project (EBP)

Consortium (iBOL)

Twitter: @BioGenEurope


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

AUTH PARTICIPATION
e

Biology Agriculture Forestry and Veterinary Medicine

) Natural Environment
Genetics,

Development
and Molecular Biology

Botany
Zoology
Ecology



20% OF Greek 14% of
plants are vertebrates

27% of Greek
regions are

considered are under
Natura

endemic threat




The need for genetic identification of Greek Biodiversity
—

BOLD data
Greek samples 11/2024

> 24,542 Records in total — 5,412 species

https://www.boldsystems.org/

—

Aristotle University of Thessaloniki (1204)

University of Athens (394) N Foreign Institutes/Universities

Fisheries Research Center (6 ) L
©) Greek Institutes/Universities
University of Crete, Natural History Museum (3)

University of the Aegean (2) |




Data to be produced by BGE
e

v’ Identified species (museum or fresh)
1,650 specimens (550 species)

\ J
|

1,045 specimens in sequencing centres




Data to be produced by BGE

e

v Unidentified species (dark taxa)
20,000 specimens

] 1

7,150 specimens in sequencing centres

Arthropods
e collected from altitudinal gradients in

Mt Vermio
* collected from different Aegean islands

e collected from forests of North Greece

School of Biology -Aristotle University of Thessaloniki

School of Agriculture -Aristotle University of Thessaloniki
Forest Research Institute —Hellenic Agricultural Organization Demeter

Museum of Zoology - Kapodistrian University of Athens
Laboratory of Agricultural Zoology & Entomology - Agricultural University of Athens



Data to be produced by BGE

—
v' Metabarcoding

How communities of flying arthropods change,

& « |nsect communities . : L )
S i across altitudinal gradients in high mountain
S ~95 samples (5 sites x 19 weeks)
systems

£
3
2 * Pollinator communities Pollinator diversity in agricultural land
g 40 samples [(10+10) x 4 areas] and gardens
£ e e :
= ] ) Soil biodiversity changes during the
8 * Ecological restoration process of ecological succession following

240 soil samples land abandonment

o
<ZE * eDNA Invasive species )
% 80 filtered water samples o j
Port of Thessaloniki

* eDNA C(itizen science events: Invasive species




Training Greek Scientists
e

Training early career scientists

1* Training event: “Train the trainers” 2" Training event for early carrier scientists
Biology School, AUTh, Thessaloniki Biology School, AUTh, Thessaloniki
October 2023 22-23 April 2024
e 23 participants * DNA extraction
* Library preparation
* Sequencing
* Bioinformatics analysis

Newest Training event
|/ |

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




Citizen Science Events
—

. Researcher’s night
Sampling insects : ; Y.
ping Invasive marine species - eEDNA 2023 & 2004
April 2024 .
Agriculture Farm, AUTH Apnil 2024
~20 Biology students Portof Kavala

23 students from the 6" High School of Kavala

May 2024
Harbour eDNA Portof Alexandroupoli

25 students of the Department
Leaflet of the action of Primary Level education



Netherlands paradigm
e

Dutch infrastructure (ARISE & eDENTITY)



The vision for Greece

e

e ) V€ v Asamples

— o
s
J LA =
By N
= { L o
5 g L ¥
oy - E
" e, 'x,'::-h.-" i -?';'\-_
(s, e T
R P 5l
A F H\.‘_:# 'E- . -
o, i L 1
o L, N {_.’ .||- '_._ - i
L N
b O, B . .
J—""! W T P v/ barcoding service
I."'. s -'-.-"'.-'-
: , L
e o v/ metabarcoding service
= —d

v/ eDNA service

v/ Live biomonitoring & decision making



Fine Molecular Analyses Infrastructure
Decoding Greek natural wealth

Next generation DNA Supercomputing array for Digital Data storage servers
sequencing and analysis data processing and (> 200 TB).

platforms (180 Gb of data analysis (> 500 CPU | 128

per day) Gb RAM per CPU)






Creating GrBOL
ﬁ__

140 participants
22 HEIs and Institutes

State Representatives




EtTroueva Brijpata
R

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



ARISTOTLE
UNIVERSITY OF

THESSALONIKI
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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 Wild boar

Brown bear Grey wolf

e in genetic monitoring and
cies. The last 10 years, our

d species with commercial



Conservation genetics

Applies genetic methods to the conservation and
restoration of biodiversity

— |dentify 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

timate demographic parameters

s are a endangered group of species with
jion challenges and their population history
with novel genetic and genomic



Why DNA markers?

e Polymorphic
endelian Inheritance

roducible, easily detectable even
vasive samples



DNA markers

“EST-SNPs
NA akoAouOie : | i !
' EST-M taellite DNA
(2000) S icostaellite
SNPs

Large scale analysis

MDNA(lQSG)
PCR (1986)

zymes (1980)

Population
Genetics

Whole genome sequencing, ddRAD

Type |



Microsatellite DNA

ort tandem repeats= repeat sequences of 2-5bp of DNA

Bioinformatic Analysis
i %

ing recent years, the development
ious statistical software allowed
tudy at individual level




Non-invasive genetic sampling (NGS)

Obtain DNA without lethal handling of animal




Brown bear projects implemented in Collaboration with
NGO “Callisto”

Improving conditions of bear-human coexistence in Kastoria
Prefecture, Greece Transfer of best practices
“LIFEO9NAT/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“ (6t 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
ject A70 in relation to the wider area of the of "Rhodope Mountain
ge National Park”. Funded by Egnatia Odos Company (2021-22)



Study areas
Ayntaio -Rhodope

Reasons for focusing research
ects of the construction of the A70
sboundary motorway




Sampling

A. Hairs

er poles for marking and rubbing

stranded barbed wire
metal rings



In Total: 171 samples

Hairtraps

Amyntaio

v'121 hairtraps

Rhodope

v'29 hairtraps
around axis A70
v'256 hairtraps
in wider area



A Faecal samples

B. Faeces in
kastoria area

1g period: May-November

1 the Kallisto field team

In total: 46 samples in etha



A Blood and Tissue Samples

C. Blood & tissue

amples from:
xad bears due to car accidents or

ars caught for radiotracking

In total: 18 samples



Results

Amvntaio Rhodope

» 110 hair roots (43%) > 68 hair roots (52%)

|

117 fully genotyped 79 fully genot



Results

s and Effective population Size

|

Study area U.nl.que He Ho Nc Ne Capture index Sampling Source of data
Individuals date
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)
(Karamanlidis et al.
Rhodope 15 0.74 0.808 2007-2010
2018)
(Tsalazidou-Founta et
Rhodope 77 0.72 0.54 92 61 1.73 2020
al. 2022)
Amyntaio 56 0.58 0.678 116 35 1.65 2018-2020 Karaiskou et al., 2025
(Tsalazidou-Founta et
Prespes 59 0,73 0.42 191 35 1.18

al. 2022)

Kactaria 2011-2018 (Teanaric ot al 201K)



Results

Connectivity between Amyntaio and Rodope area

Amyntaio

Migration Rate: Rhodope

Amyntaio tc



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




DNA tracking allows to monitor...

use of specific power poles Frequent Highway crossing

s as well as the
fence



LIFE Wild Wolf project is implemented in Greece from CALLISTO
and NECCA and the Management authority of Parnitha National
Park

(LIFE WILD WOLF project (LIFE21-NAT-IT-LIFE WILD
WOLF/101074417) (2024-2025-206)

Study area

cusing research
ter 60 year of absence
und Parnitha mountain




Samples

Faeces Blood/tissue samples

» 50 samples

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

» 123 samples

Sampling period of
arnitha Area: July 2022
e 2023 with most

Dogs: 50 samples

Center for



Results

v' 46 individuals genotyped in 12 loci panel for population monitoring,
2 individuals genotyped in 8 loci panel for hybridization

ensus population size in Parnitha
in, 12.2: effective population size

Dog Dog

Wolfs Parnitha



Conclusions
v Efficient application of non invasive genetic analysis in large carnivores

v'Robust populations of brown bears with low probability of inbreeding

igration rate has change over time for brown bear

is @ need for long-term systematic genetic monitoring of wild
Greece

to estimate levels of wolf-dog hybridization in Greece

it the development of accredited protocols for
ntal and private companies




Partners

Callisto NECCA School of Biology
Aristotle University of
i Thessaloniki
Me;Zjlr;: E. GrigoriAdou(EPOR)
_ Th. Korakis (EPBP) )
gris L. Papadopoulou (EM Prespes) Dr N. Karaiskou

Dr A. Triantafyllidis
K. Gagavouzis

C. Vogiatzoglou

A. loakimidou

M. Moulistanos

P. Patronidis

S. Minoudi

iadis  N. Petsis (EPBP)

upervision B. Pindos,
ope Mountains




SESSION 5 09:15-11:30

Mitigating bear-human interference:
Project activities, issues encountered,
and solutions given




C5: OPE

RATION, EQUIPMENT, AND

CAPACITY BUILDING OF BEAR
EMERGENCY TEAMS (BETYS)
& USE OF

DE]

RRING DEVICES (GR)

Elpida Grigoriadou (RMNP-NECCA)
Yorgos Mertzanis, (Callisto)




BET Institutional &
operational frame

BET equipment &
Interventions

Capacity building

Deterring devices




ET Institutional &
rational frame in

pel
reece +

R




Greece: Brown bear demographic and spatial aynamics trigger BET interventions

= Permanentrange
24,105 sg.m. km

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

=  minimum population
INn Greece Is estimated
at —760 Ind.

= (National Bear AP,
2021)

= CS:Ul+/
Inadequate/improving




Greece: Brown bear distribution and the human component

Macedonia-Thrace,
Central Macedonia,
Western Macedonia,
Epirus, Thessaly and
Eastern Sterea)

. BOYATAPIA

= 20 Regional Units:-

= approximately 1,130

villages
o S %w@ 4 -~/ 1 * 70 Municipalities
AT Gao) 0!'_:_‘ - -
o T = —160,000 inhabitants
[t ';,w . ( ) ; . W p’ Slowiser lowseny ‘ : “a":gw S\w"‘;"‘“ (rural areaS)-
PR St o IRRoET R e

Cultural Centre of Amyntaio / 15-16 November 2021



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

STEP 01 STEP 03
Callisto drafting BET BET protocol 2" drafting
protocol under previous In cooperation with STEP 06
LIFE projects (2008): Arcturos NGO (2013) BET

LIFEO7NAT/I1T/00502 operational
LIFEOONAT/GR/00333 @] @ status in
Arcturos drafting a place
parallel BET protocol STEP 04
STEP 02 PUSFS

2nd consultation with -
MoEE - drafting of the Signature of Common

Common Min. Decision Ministerial Decision
(2013) | BET in force 07/02/2014

Cultural Centre of Amyntaio
15-16 November 2021

1st Consultation with the MoEE
(2012)




STEP 5: Final signature of the CMD —QOfficial 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 CMD was published in
the Government’s Gazette

composed (FEK/272/07-02-
2014)

It maintained (8)
articles/provisions definin ¢
the
institutional/administrative
and operational frame and
structure of the Bear
Emergency Team.

Forest Fund (under MoEE)
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




BET Operational structure: authorities and bodies involved

BET




BET operational protocol: based on binary combinations of different behavioural

scenarios & food conditioning (catisto 2012)

,
Levels of reactional Level 1: Level 2: [Level 3:
behavior versus human evasive — elusive in the | Bear exhibits tolerance to ||Bear causes damage fto

presence of humans | human presence agricultural productlon (including
(running away response - ||tivestock  depredation) and to
if distantly approached) If threatened adopts a defensive pnvate_propeﬁy

; behaviour/attitude

Bear intrudes in uninhabited
private property through an

Qemng Jﬁ .

bear food Conditioning
& habituation levels

Level A: Management of human factor :
Management of human factor : | provision of targeted information
Bear consumes natural food in different provision of targeted regard_m_g_ bear behavior and
parts of its natural habitat — forages in information regarding bear | preventive measures — potential
areas not directly exposed to human Management actions NOT | behavior - potential | management of the sector with
threats (pressure) or in areas also used required management of the sector with | human related food attractants —
by humans but with possibility of direct eventual human related food | Baer management: tagging and
evasion if necessary. attractants occasional deterrence.
(Level B: Management of human Management of human factor: ﬁnagement of human factor:\|
factor: provision of targeted | provision of targeted | provision of targeted information
Bear occasionally consumes information regarding bear .mfonnatxon regardmg bear regardmg bear behavior (beﬂf-
anthropogenic food resources in both behavior (bear-human | behavior (bear-human related human related food habituation
remote areas and in proximity of human || related food habituation | food habituation risks) and | risks) and preventive measures -
settlements risks) and use preventive | preventive  measures - | management of the sector with

measures - management | management of the sector with | human related food attractants



e I

Useful input from International BET protocols & wcrk

— ——
. P
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BET equipment

Critter-giter SUper sonic horn

Thermic camera

Anesthetic riff

Culvert trap

Garbage Bin with pepper spray

Transportation cage



BET equipment

Specifically designed bear deterring pyrotechnics:

apBuéc UN Dangerous Good
Class
UNO0312 14 G
UN 0312 14 G
UN 0312 1.4 G
UN 0312 14 G
UN 0312 14 G

UN 0014 1.4S




Overall BET intervention cases in the (3) NPs (n=107 cases —182 episodes)
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Overall intervention cases in each of the (3) NPs
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Seasonality of BET interventions in Greece (n=243 cases)

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

PRESPNP

PINDNP
RMNP

100
90
80
70
60
50
40
30
20
10
0 \‘NINTER SPRING SUMMER AUTUMN
mIepal 14 70 93 66
Bear Bear
. . Attempt Bear . inside/n | Damage | Confiden|
Agricultu JLivestock . Livestock | Damage Other (In
at Injured/d | feeding ear on tbear/ | Apiary
ral depredat | .. depradat on . Commen
. Livestock | ead bear on . settleme | chicken Bear damage
damage ion ion orchard L. ts)
Depredat garbage nt (Bear | coops | sighting
ion family)
30 3 1 4
6 2 4 17 2 1
1 2 1 13 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

| 17,0a% | 4,94% | 055% | 439% | 2,74% | 7,14% | 6,0a% | 29,67% | 1,10% | 1,10% | 37,91% | 1,64% |
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Overall intervention cases in the (3) NPs (statistics)

Main reasons for BET interventions

PRESPNP
PINDNP
m RMNP
Agricultural Livestock- - -Bear Attempt- Injured/dead - Bear feeding Livestock Damage on Bear Damage on Confident Apiary Other (In
damage depredation - at Livestock bear on garbage - -depradation orchard inside/near. chicken coops - - bear/ Bear damage Comments)
Depredation settlement sighting

(Bear family)
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Capacity building training courses
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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




Capacity building training courses

Action C.2. 1.

% Hands-on 2-day seminar (Oct 4-5 2021)

4

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




Capacity building training courses
Action C.2.1.

Mesochori, Paranesti, Oct 4-5, 2021




Capacity building training courses

Action C.2.1. % 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

s Participants: 20 attendees




Capacity building training courses
Action C.2.1.

Aspraggeli, Nov 8-9, 2021




Capacity building training courses

Action C.2.1. % 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

s Participants: 4 attendees

Agios Germanos, May 16-17, 2022




Capacity building training courses
Action C.2.2.

* Hands-on 3-day seminar (June 29-July 01, 2022)
UTH, Department of Animal Science
Galopolis Campus, Larissa

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

s Trainers: 9 UTH Vets & Biologists
5 Callisto NGO experts
2 KBDs handlers
1 Hellenic Ornithological Society expert

s Participants: 20 attendees




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
Action C.2.2.

* 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

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

s Trainers: 9 UTH Vets & Biologists
5 Callisto NGO experts
2 KBDs handlers
1 Hellenic Ornithological Society expert

s Participants: 25 attendees
(NPs staff, game wardens, veterinary practitioners,
veterinary and One Health students)




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
Action C.2.35.

» 1St Exchange Visit (Slovenia, 6—10 Jun 2022)
% Framework: LIFE Lynx & WOLFALPS EU

J
*

s Goal: transnational cooperation & best-practice sharing

s Participants: 2 Maiella NP biologists

s Agenda Highlights: Pivka — DINA centre, farmer visit (LGDs, bear-proof bins)
Masun Forest House —— cattle damage prevention
Cerknica —— bear-proof waste containers

Gorenjska/Triglav NP —— camera traps, electric fence demo




Capacity building training courses
Action C.2.35.

% 1st Exchange Visit (Slovenia, 6—10 Jun 2022)
% Relevance for LIFE ARCPROM

L)

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

NS N N

Monitoring: standardize camera-trap protocols & data workflows




Capacity building training courses
Action C.2.35.

% 1st Exchange Visit (Slovenia, 6—10 Jun 2022)




Capacity building training courses
Action C.2.35.

% 2nd Exchange Visit (Spain, 22-26 May 2023)

/

* Framework: LIFE Bears with Future
% Goal: exchange knowledge/methodologies on Brown Bear conservation
s Participants: 1 Maiella NP biologist; 2 NECCA biologists; LIFE ARCPROM project Manager

s Agenda Highlights: Somiedo NP (Asturias) ——— Cantabrian bear status; ° forensic

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

compensation

Paramo del Sil (Castilla y Leon) - chestnut & fruit plantations;

bear-compatible land use; climate adaptation & landowner engagement




Capacity building training courses
Action C.2.35.

% 2nd Exchange Visit (Spain, 22-26 May 2023)

R

» Relevance for LIFE ARCPROM

v' Conflict mitigation: forensic protocols, damage-prevention tools, compensation
frameworks

v' Coexistence tools: practical use of LGDs, electric fencing, bear-compatible land-use
practices

v' Stakeholder engagement: lessons from local community involvement, “"Bear Patrol” model,
landowner participation

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

adaptive management in Southern Europe




Capacity building training courses
Action C.2.35.

% 2nd Exchange Visit (Spain, 22-26 May 2023)
s Spain Exchange Visit (22—26 May 2023)




Capacity building training courses
Action C.2.35.

» 3" Exchange Visit (Italy, 13—18 Nov 2023)

J
*

* Framework: LIFE Bear Smart Corridors
% Goal: exchange applied knowledge & best practices for Apennine brown bear conservation
s 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




Capacity building training courses
Action C.2.35.

% 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

L)

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

L)

reduce risks near settlements

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

NGOs; lessons on community participation




Capacity building training courses
Action C.2.35.

% 3rd Exchange Visit (Italy, 13—18 Nov 2023)




Capacity building training courses
Action C.2.35.

L)

0’0

4t Exchange Visit (Italy, 08—12 Oct 2024)

X4

L)

Collaboration with the LIFE "Humanos y Osos"

L)

X4

L)

% Goal: institutional cooperation * applied knowledge sharing * mutual learning on human-

bear coexistence

L)

>

Participants: 2 NECCA employees, 2 MNP biologists

L)

L)

*

Agenda Highlights: Maiella NP

L0

iIndoor sessions —— conflict prevention; coexistence strategies

institutional exchange

field visits ., Carabinieri Forestali; Bear Friendly enterprise

“Le Tartufaie”




Capacity building training courses
Action C.2.35.

% 4t 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

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

based initiatives




Capacity building training courses
Action C.2.35.

% 4t Exchange Visit (Italy, 08—12 Oct 2024)




Capacity building training courses
Action C.2.4.

% Maiella NP, Italy (10—-15 OkT 2022)
s 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 (ltaly/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




Capacity building training courses
Action C.2.4.

% Maiella NP, Italy (10—-15 OkT 2022)
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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.

» 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.

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




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 Iin
terms of technical training of staff and equipment use.







LIFE ARCPROM

LIFE18 NAT/GR/000768

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

BEAR EMERGENCY TEAM INTERVENTIONS AND USE OF
DETERRING DEVICES IN THE MAIELLA NATIONAL PARK

Presented by: Giovanna Di Domenico, Maiella National Park
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The Apennine brown bear situation

RED
LIST

Last population size estimation (2014 ")

50 (45-69) bears

28 (25-37) fremales

* New estimate in 2025

~ 5000 kmz2

THE BEAR
IN MNP




The Apennine brown bear situation

THE BEAR
IN MNP

All the Park surface is interested "5
MNA variable
The presence is stable

F1.143

F1.172

11
k

Unknown F1.99

Legend
[ Maiella NP bl 0
[~ Bear- monitoring area 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Bear bio-signs 2012 - 2023 ~@— Min.NAdultBears —@— Min. N Adult Females
@ Reliability 1 — Objectively assigned to bears
@ Reliability 2 — subjectively assigned to bears 19 AD U LT B EARS F RO M 20 12 TO 2023 (5 F & 14M )

0 25 5km

® Reliability 3 — Not verified [ (6M REPORTED AS DEAD, F1.99 WITH HIGH PROBABILITY DEAD)




The situation in 2019

NO OFFICIAL BET PROTOCOL DRAFTED FOR THE APENNINE BROWN BEAR

THE «BET TEAM>» OPERATED WITHOUT A WRITTEN PROTOCOL

EXPERIENCE
EXCHANGE
WITH THE

GREEK
TEAMS

PROTOCOL

DRAFTING

BET
PROTOCOL




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

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

BET
PROTOCOL




OUTDOOR SESSION

Demonstration of the operation and performance of several
bear deterring devices




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)







BET Team composition

MNP Biologist MNP Veterinarian MNP Wildlife MNP Forestry
team team Technicians Service

National VET teams Forestry Service Other police corps



Wildlife Research Center
Capture devices

Wildlife enclosure




Telemetry gear Dissuasion means




Monitoring and deterring devices — LIFE ARCPROM

STRUCTURES ¥

Pump horn and Critter Gitter Pepper spray traps AND DEVICES




173 BET CASES FROM 2019 TO 2024

u Bears feeding in chicken coops BETs

= Bears feeding on garbage Bear in Villages
Predation on livestock

Bear damages
inside/around villages

Bears spotted inside villages

m Orphaned cubs

m Beehives damages

i Bears with confident behaviour

. Injured/dead bears

. Problematic bears captures

. Bear-vehicle collisions







173 BET CASES FROM 2019 TO 2024

u Bears feeding in chicken coops

Bears feeding on garbage

Bear in Villages

Predation on livestock

@potted inside@

m Orphaned cubs

Bear damages
inside/around villages

m Beehives damages

@ith confident @

m Injured/dead bears

@matic bears ca@

i Bear-vehicle collisions




Problematic and confident bears

CONFIDENT BEAR

PROBLEMATIC 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

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

PARENTHESIS
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173 BET CASES FROM 2019 TO 2024

u Bears feeding in chicken coops

Bears feeding on garbage

Bear in Villages

Predation on livestock

@potted inside@

m Orphaned cubs

Bear damages
inside/around villages

m Beehives damages

@ith confident @

m Injured/dead bears

@matic bears ca@

m Bear-vehicle collisions




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

11 devices installed in 8 occasions to protect from damages of the problematic and RESULTS
confident bear M1.176 and the problematic female F1.143

Fara S.Martino
/\\\/#
A

e

[
A

=1 @

(\\— /

Camera trap

Critter Gitter

O

[ 1 Muniaipalities involhed

Devices

@ Critter Gitter 5
" , Critter Gitter & Pump Horn 7 5 km
] ) Pump Horn



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

Legend
e >
[ 1 Municipalities involved S
Devices

@ Critter Gitter

@ Critter Gitter & Pump Horn

D Pump Horn



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

To bolster the dominance technique applied t¢
/ chase problematic/confident bears

AN

DOG

N.1 IN A NATURAL CONTEXT







Results — Critter Gitter

RESULTS
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

Relative low cost

Qsc

(o]

My $/VO
€0

User friendly and prompt!

Some efficacy (at least in the short term) demonstrated




When used to bolster the dominance tecgnique 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
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2. Orphaned bear in Castel Di Sangro
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1 trapping site
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Release back in nature 25/03/2022

MAIN BET
CASES

10/04/2022




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.

Roccaraso

Legend

[ Maiella National Park

® M1.176
0 25 S5km

1



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!

© loanna 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.
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NECCA

Non-Lethal Techniques to
Reduce Conflicts with Bears:
Electric Fencing & bear-proof
constructions in three
National Parks in Greece

Natural Environment & Climate Change Agency

Grigoriadou Elpida Biologist MSc
February 2025



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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LIFE ARCPROM - LIFE18 NAT/GR/000768
Improving human-bear coexistence in 4 National Parks of South Europe
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Why the Bear Conflict?

NECCA.

-Degiang Ma et al. Global expansion of human-wildlife overlap in the 21st century.Sci.

Adv.10,eadp7706(2024).D0I:10.1126/sciadv.adp7706

e
NATURA 2000

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




What Methods? o

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 ) '

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




Garbage bin covers

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

A -
NATURA 2000 x ok

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




Garbage bin covers e

NECCA.

Photg Archive of the North Pindos Management Unit
s é LIFE ARCPROM - LIFE18 NAT/GR/000768
T AT Improving human-bear coexistence in 4 National Parks of South Europe




PINDOS NP covers

Pindos NP: (4) Bear proof
garbage bin with metallic
shells
Location Cover bins
Quantity

Photo Archive of N.Pindos NP Management Units

NGTE P8 LIFE ARCPROM - LIFE18 NAT/GR/000768
narnn SRSl Improving human-bear coexistence in 4 National Parks of South Europe
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NATURA 2000

PRESPA NP covers

Pyi (Natior al Fark
Informativn Center)
-

SCISPA
GR13400e1

NECCA.

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

Cover
Location bins
Quantity
Pyli (National Park 5
Information Center)

Seltsa 1
Lefkonas 1
Platy 1
Krina 1
Pyli 1
Psarades 1
Pervali 1
Vrondero 1
Total 10

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

Photo Archive of Prespa NP Management Units




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

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




Electric Fencing o

NECCA.

Price:
2020-1100€/e-f
2023-928€/e-f

—
)
NATURA 2000

LIFE ARCPROM - LIFE18 NAT/GR/000768 Photo Archive of the Nestos-Vistonida and Rhodope Management Unit
Improving human-bear coexistence in 4 National Parks of South Europe




Electric Fencing o

NECCA.

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
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Material of an e-fence o

Conductive Wire — Can be made of:

o High-tensile steel wire (galvanized or stainless)

| Mei¥F | |

DPANTHI 12V, 18Km 2KV . 5loule TEM 4,00
SPAXTH NATAADEL (MEHIEHE FAABANIZE 100cm TEmM 12,040 1 i i ivi
o ey T AT e Aluminum wire (lighter, better conductivity)
®PAXTH EXOINI D mim (240,5mm) 200m TEM 1 : i ibili
s L — jgg « Polywire, polytape, or polyrope (woven with metal strands for flexibility)
PPAXTH MONQTHPAE IMA ZIAEPENIC MATAAD TEM 480,00 . 2
SR ARTH MONOTHRAT T ONIAKOE [ Y AN TAEA0 = 00 Insulators — Usually made of plastic or porcelain to prevent current leakage when attached to
GPAXTH MONOTHRAE INa MI'IETOBEPFAEIYPMA—KOP&DNI] TEM 360,00
TOTOBOATAIKO MAMEA 40-50W F 12V, 53 % 51 x dcm TEM 4,00 fence SO
PYERIETHE @OPTIEHEZ 12V 7 104 TEM 4 O
KAAAI0 EYNAEEHE @OTOBOATAIKON, MAYEC [ m TEM 4,00 Fence POSts - M ade from:
KAAQAID EYNAETHE OOTOROATAIKIN, KOKKING / m TEM 4.00
BYZMA GATORONTAIKON MC-A.BHAYKO, 35mm TEM 100 o  Wood (treated for durability)
BYEMA DOTOBOATAIKIN MC-4 AFTENIKD, 3-Smm TEM 4,00
MMATAPIAT 12V, NOAOL OETIKOE TEM 400 i i i i
MITATADIAT 12V MOADL APNHTIKOE TEM 4,04 * Flberglass (Ilghtwelght’ ﬂeXIbIe)
HAEKTRIKOY ©PAXTH MMNATARIA 12V- 8045 ENMANASMENH TEM 4,00
DOTOBOATAIKOY MANEA, BAZH FAABANIZE TEM 4,00 ¢ Metal (SUCh as T-pOSts or Steel rOdS)
GIF'.QXTH, KIBOTIO NPOITATEYTIKD Cagn AT IR ERORT H -l In ’-';; . . . .
T, KEio TP TATE YT 1o T TN }._.ifE:{Q.JI «  Plastic (lightweight, mainly for temporary fences)
DRAXTH ZET NOPTAL 1 FPAMMHE NAHPER TEM 16,00
DPAXTH OPTANG ENET ROV VOLTAGE 5 AVRNITIN TEM .00 Energizer (Charger) — Powers the fence by converting electricity into pulses. Types include:
PPAXTH KAADAID TYNAEEHE 50 m . TEM 1,00
BPAKTH AIAKOMNTHE TEM 4 W} -
BPANTH AAEZIKERPAYND TEM 4.00 * Battery powerEd (DC)
NALAADE FTAGEPHE NERPICPAZHE, METANKDE T65em, 3Imm TEM 120,00 H
GPAXTH TYNAETHFAL EYEMA ME LYPMA TEM 32,00 ¢ Ma | ns_powered (AC)
AKPOAEKTHE KAADAION ME MONOEIH (KOE DEmm) TER 120,00 S I d
. olar-powere
Grounding System — Includes metal grounding rods (typically galvanized steel or copper) and
connecting wires. Essential for completing the circuit. = w
Gates & Handles — Insulated handles for opening gates without getting shocked.
LIFE ARCPROM - LIFE18 NAT/GR/000768 Warning Signs —in order to alert people of the electric fence.
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Distribution of e-fences in PNP
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A1 Action: Ideaification - defieeation of sectors |l |
With high riak of human-bear confiices Bt |

Photo Archive of the Prespa NP Management Unit

Location Quantity
Koula 2
Agios

1

Germanos
Pyli 8
Total 11

Prespa NP: (21) Electric fences




Distribution of e-fences in RMNP o

2012 2013 2014 2015 2016 2017 2018 | 2019 2020 2021 2022 2023 2024

#v
OO0 000000

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 N

*
44 bee-keepers
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Distribution of e-fences in RMNP
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NECCA.

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
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Monitoring effectiveness

Photo Archive of the Prespa NP & N.Pindos NP Management Units
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Monitoring effectiveness o
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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.

Photo Archive of the Nestos-Vistonida and Rhodope Management Unit

Real Cases Demonstrating Effectiveness and Challenges
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Case studies [ e-fence <

NECCA.

Video Archive of the Nestos-Vistonida and Rhodope Management Unit
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Challenges and Limitations

Maintenance:
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Thank you very
much
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THE BEAR
IN MNP

TYPE OF
PROTECTIONS
USED

BEAR
DAMAGES

PROTECTIONS
EFFECTIVENESS

A special
case of
protection
avoidance




The Apennine brown bear situation

RED
LIST

Last population size estimation (2014 )

50 (45-69) bears

28 (25-37) fremales

* New estimate in 2025

~ 5000 kmz2

THE BEAR
IN MNP




The Apennine brown bear situation

[ Maiella NP
(] Bear- monitoring area

Bear bio-signs 2012 - 2023

@ Reliability 1 - Objectively assigned to bears
@ Reliability 2 - subjectively assigned to bears

@ Reliability 3 - Not verified

0 25 5km

THE BEAR
IN MNP

All the Park surface is interested

MNA variable

The presence is stable

Unknown

......
-----
.....
.....
-nn -

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

~—@— Min. N Adult Bears —®— Min. N Adult Females

19 ADULT BEARS FROM 2012 TO 2023 (5F & 14M)
(6M REPORTED AS DEAD, F1.99 WITH HIGH PROBABILITY DEAD)



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

SURVEYS AFTER REPORTINGS OF BEAR PRESENCE

MANAGEMENT OF DAMAGES

EMERGENCIES




What kind of damages?

BEAR
DAMAGES

LIVESTOCK 25 damages

From
2012 to
2023

BEEHIVES

Economic

44 damages .
issue

ORCHARDS AND VEGETABLE GARDENS

Low impact

8 damages

Coexistence

issue

CONTEXT-SPECIFIC?



What kind of damages?

BEAR
DAMAGES

LIVESTOCK 25 damages

From
2012 to
2023

BEEHIVES

Economic

44 damages .
issue

ORCHARDS AND VEGETABLE GARDENS

Low impact

8 damages

Coexistence

issue

124 damage
events

CONTEXT-SPECIFIC?



Why high impact?

BEAR
1 chicken Coexistence DAMAGES

coop/10 issue
inhabitants

High impact
N——

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




Why high impact?

BEAR
Coexistence DAMAGES

issue

High ipact

CIRCULAR
ECONOMY

AWARDS 2023




Consolidated protection methods

PROTECTIONS
USED

LIVESTOCK

BEEHIVES

ORCHARDS AND VEGETABLE GARDENS

CHICKEN COOP DAMAGES




«Adapted~ protection methods

PR ECTIONS
CHICKEN COOP DAMAGES USED




Alternative protection methods

PROTECTIONS
CHICKEN COOP DAMAGES USED




Alternative protection methods

CHICKEN COOP DAMAGES

PROTECTIONS

NOT SUITABLE IN MNP

Small number of animals

Only for hens

Requires space

Very expensive (> 2.300 €)

USED

y




How many were delivered?

PROTECTIONS
USED

BEAR
FRIENDLY

All the beekeepers are aware of the

need to use E-Fences

PARCO NAZIONALE
DELLA MAIELLA

20 e-fences
15 iron protections during
the LIFE ARCPROM

62% protected

before the LIFE
ARCPROM




Pros and cons

PROTECTIONS

Easy-to-install EFFECTIVENESS

High-maintenance

100% effective (when
properly set)

No weak points
allowed

Affordable cost

E-fence fatigue

Adaptable to several
contexts

Not always accepted
by people

Low maintenance Padlock needed

Long-term solution Not cheap

100% effective (when
closed)

Long installation time

CIRCULAR
ECONOMY
AWARDS 2023

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




The fact

A
SPECIAL CASE

A April 2019 September 2020

Damaged Damage avoided




The fact

A
SPECIAL CASE

September 2020 November 2020

Damage avoided Dead hens on the grazing are




The hypothesis

A

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




The finding

A

700 e
17/11/2020 22-23/11/2020

10 hens found dead

on November 23rd

Hypothesis

bolstered




The solution

A

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

On November 26th
F1.99 left and

never came back

A
SPECIAL CASE

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

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

causal knowledge, means-end
understanding and mental
models
(Heinrich 2000, Heinrich and
Bugnyar 2005, Huber and Gajdon
2006).

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

Waroff et al. (2017) that

detected an “insight-like”

behaviour in brown bears

when the physical force was

not enough to achieve the
reward.

“INSIGHT LEARNING”



© 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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