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«Alaxeipion Kal TTpo0TaCia TNG JECOYEIAKNS QwKIag Monachus monachus»
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Meoovelakng ®wkiag Monachus monachus
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LIFE ApXLIKA TipaypaTomnoleltal AemtopepnC e€epelivnon TG AKTOYPAUMAC, EVIOTILOLOC,
MareNatura
aéloAoynon kot kataypadn twv Baloaocoiwv omnAaiwv mou eival KatdAAnAa yla
xpnon (kupiwc avamnapaywyn) ano to idoc (BAEne Dendrinos et. al., 2007)
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Kataypadn dedopévwy oto nedio (mapatnproelc atowy Tou
eldouc, kataypadn BlodnAwTtikwy otolxeiwv) Kuplwe ota
xepoaia evélatnuata (Balaoowvég onnAtéc/kataduyla ). Ot
TIOPOTNPROELG TIPOYLOTOTIOLOUVTOL:

1. ApECO ATIO EUTIELPOUC EPEVVNTEC

2. Men xpRon avtopatwy pwtoypadLlkwyV CUCTNUATWV
(camera traps)
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H cuotnuatikn mapakoAouBnon twv omnAaiwv Tou XPNOLUOTIOLEL TO £(60G HAG EXEL DWOEL CNUAVTIKEG R
YVWOELC yLa TI¢ ouvnBeLeg tou eidouc (0nwe o PaBUOC xprong Toug avaAoya UE TNV WP TNG NUEPAS

KoL TNV €moxn) Ue Baon tic omoleg €xoupe puBuioeL tnv (in situ) peBodoloyia mapakoAovBnong pe

OTOXO TNV LEYOAUTEPN ATIOTEAECHATIKOTNTO KOL TNV ULKPOTEPN EVOXAnon ota {wa.
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Ta avtopata cuoTApATA UTIEPUBPWV
KOLEPWV (camera traps) amoteAouv
TIAEOV ONUAVTIKA EpYaAELQ YL TNV
napakoAouBnon Twv ontnAaiwv
MpoBARLATA TTOU OVILUETWITLOTNKAV:
e QOWTlouOG

*  Awdpkela {wng UmotapLlwyv

*  ZNULEC ATTO TOV EVIOVO KUMOTIOMO

AvoeLC:

* YnépuBpecg Kapepeg

* Aviyveutnc kivnong n} Time Lapse

* [Mpootateutikd KaAUppata elLka
oXEOLOOUEVA VLA TIC KAUEPEG
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MéBodo¢ 1. MeAétn tov &idoug ko TeV Buotdmen Tow @i NeHo A
MOCm™

To Sedopéva amnod T KAUEPES UTTOPOUV EMIONG VAL Mta evaAAakTikr) LEBodo¢ umtoAoyLopoU Tou HeEYEBOUC EVOC
XpnotpornotnBouv yLa va mpoosyyloou e umonAnBucopou eival n xpron noAAamAactactwy (pup multipliers)
UTIOAOYLOTIKA TO HéYEBOC Tou MAnBuopoL Tou eidoug epooov yvwpillou e ToV apLlBUO TWV YEVVHOEWV OE Lo KOAQ

TIOU XPNOLUOTIOLEL pLa Tteploxn HEow Capture — HEAETNUEVN TLEPLOXN). OL TOAAATAQCLAOTEC AUTOL EXOUV TIPOKUDEL
Recapture Analysis Qo KaAdQ Kol yla oELpA ETWV PEAETNUEVOUC TANBUGHOUC Tou €ldoug

Using ‘pup multipliers’ to estimate demographic
parameters of Mediterranean monk seals in the
eastern Mediterranean Sea

REPEAT MARK-RECAPTURE

Alexandros A. Karamanlidis®

Pinniped Specialist Group, Species Programme, International Union for Conservation of Nature (IUCN)

ABSTRACT: A thorough understanding of population demographics is important in planning and
evaluating conservation actions. At the same time, it is also essential that conservation manage-
ment strives to minimize uncertainty in decision making in order to avoid management errors,
which in the case of endangered species might affect their persistence. Mediterranean monk seals
are endangered and have been notoriously difficult to count, especially in the eastern Mediterran-
ean Sea, where abundance estimates have relied mainly on expert judgement. To address this prob-
lem, a new approach to estimating the species’ demographics using ‘pup multipliers' is introduced.
Adopting a conservative and a more optimistic approach and following a review of the available

species- and taxa-specific data, the following multipliers were proposed: 2.5—3.5 for estimating the
number of mature individuals, and 4.5—6.0 for estimating the total number of individuals. These
multipliers were then used to calculate, in a formal way, the population demographics of the Medi-
terranean monk seal in the eastern Mediterranean Sea and globally. In their current form, the pup
multipliers proposed present a number of strengths, but also several caveats, limitations and/or
points of concern and should therefore not be considered a panacea in the conservation of the spe-
cies, but merely the starting point of efforts for further development. These efforts should ulti-
mately aim at developing a population-specific pup multiplier for the Mediterranean monk seal
that is based on a common monitoring approach between various countries and includes the collec-
tion of newborn pup count data from across the species’ range in the eastern Mediterranean Sea.
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To EBvikoU Alktuou Atdowonc Ko ZuAAoync NAnpodopLwv yLa to
eldoc &ekivnoe va Asttoupyel and tny MOm to 1991 noAU npv
kKoBlepwOel o 6poc citizen science

2KOTIOG TNG Asttovpyiag tov EAAZM eival n ouAloyn, eneéepyaoia
Kot a&LoAoynon mMANPoPpopLwV OXETIKWY UE EUPAVIOELC TOU €LO0UC
QIO OAN TNV MAPAKTLA KAl volwTilkn EAAada, tou anoBAEmeL:

e XTnV mapakoAouOnon tng Katavounc tou etdouc otnv EANGSQ,

® 2TNV CUAAOYN CUUTTANPWHATIKWY OEOOUEVWV OXETIKWY LLE TNV
QVOTTOPOYWYLKN SpaoTNPLOTNTO TOU €LO0UC KOl TOV EVIOTILOMO
VEWV TIEPLOXWV OVATTAPAYWYNGS TOU €ibouc

2tnv  Katoaypadn Ttwv oAAnAsridpdoswv TOou €eildoug e

aVOPWTTILVEC OPAOTNPLOTNTEG OTIWGE N AALELD KOl O TOUPLOUOC,

JTOV  EYKOLPO  EVIOMIOMO opdavwy, Appwotwv N
TPOWLOTLOMEVWV ATOUWY TOU €idouc,

2TOV EYKALPO EVIOTILOLO VEKPWY ATOUWV ToU €idoug

z MéBo8og 2. Aetoupyia evég EBvuoy Auctiow ZwlNiewiie Mipadieniuiw
5 ( a citizen science based metihod)
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H totooeAida tng MOm péow TG omoiag ot
TIOALTEC UTTOPOUV VAL KATOXWPOUV TLG
TIOPATNPIOELG TOUG

ETAIPEIA I'IA TH MEAETH KAI

NMPOXTAXIA THY MEXOIETAKHY @OKTAY"
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ANA®OPA NAPATHPHZHZ MEZOIEIAKHZ ®QKIAZ mom

MéBobog 2. Aettoupyia evéc EBviov Auctdow Zuwld oy Minpedepudw 25
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LOARMOY 18, 12 AOHNA. THA: 2108222888, FAX: 210.5222450, email: rescarchio mom.ge, web site: www. mom.gr
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2] Monk Seals Encounters oo s

© MOm, 2025

»

OBSERVER:  REPORTER:  ReporterDD:
OTPSCIEN | | OTHSCIEN |, [ ALIKI PANOU ARGHIPEL . |

AEFT Ll Mo [U] Mo [U]f ves [LIlt ] st Comments
9/9/2025 ALONIA| | Mo llodysseasPaxinos ]

[Slwle type: l Samole_jocation: sample_description:

Record: (14 4 [ 1% [ PIIp# of Be0S

8735 sightings (2025)
» 7946 Alive seals

> 789 Dead seals
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MeBoboc 2. Aettoupyia evoc EBvuov Auctdow 2wy Minpedepuudw

Ta dedopéva tou EBvikoU Alktuou Aldowaong Kot
ZuAAoync NAnpodopLwV TEKUNPLWOAV YL TIPWTN

dopa oTATIOTIKA TO 2022, TNV EVPEWC TTAEOV

nopatneoUeVn avakapun Twv TANBUCUWY Tou

eldouc otnv EAAGSa

Animal Conservation

Animal Conservation. Print ISSN 1367-9430

Citizen science indicates significant range recovery and
defines new conservation priorities for Earth’s most
endangered pinniped in Greece

S. Adamantopoulou’*, A. A. Karamanlidis™* (), P. Dendrinos’ & O. Gimenez? ()

1 MOm/Hellenic Society for the Study and Protection of the Monk Seal, Athens, Greece
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Abstract

Conservation actions for endangered species ofien require detailed data over large
temporal and spatial scales, which are usually hard to obtain from traditional scien-
tific surveys that operate at localized scales. In to the ial conservation
world where citizen science has b days a highly rel and useful tool
to overcome such difficulties, Marine Citizen Science is still highly underrepresented.
Using a dataset of 20 years of citizen science data and appmpnale statistical mod-
elling, we developed a methodological o the of the
endangered. notoriously elusive Mediterranean monk seal Monachus monachus. We
used sighting data collected in Greece from 2000 to 2020 and fitted dynamic occu-
pancy models that allow inferring range dynamics whilst accounting for species
imperfect d bility to esti species . The of Medi
ranean monk seals of all age categories combmed and pups separately, increased
during the study penod. Medi monk seal d also spatially:
the distribution of the species in Greece increased by approximately 12.5% for seals
of all age categories and by apy ly 185% for monk seal pups. Most of this
distribution (i.e. 67 and 72% of the dx:tnbulmn of seals of all age categories and of
pups, respectively) was located within the boundaries of the k of p

areas in the country. These results indicate a significant range recmery of the
Mediterranean monk seal in Greece over the last two decades and facilitate the prior-
itization of conservation actions for the species in the country. We demonstrate how
occupancy modelling and citizen science can be used to evaluate the distribution of
an endangered species and become a highly relevant and reliable tool in marine
mammal conservation. We advocate the increased use of citizen science in the con-
servation of the Mediterranean monk seal in the eastem Mediterranean Sea.
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Figure 2 Map of Greece indicating the location of grid cells estimated to be occupied (i.e. have an Y p! ty >0.25) by Medi
ranean monk seals in 2000-2007 fleft) and in 2013-2020 (nght). {a) Mediterranean monk seals of all age categories; (b) Mediterranean monk
seal pups. These maps are based on estimates from a dynamic occupancy model we fitted to citizen science data.
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f = MeBobdoc 2. Aetovpyia evoc EBvikoy Auctbow 2w\ ewie Mimpedepuuww A

MareaailFE  INUAVTIKES TEARpodOples Tov pag divouv T dedojevar Tou AKTuou Mo
, Anpooiguon mou meplypAdeEL TIG LETAKLVAOELG
5 51aPOPETIKWV ATOUWV

(Adamantopoulou et al. 2011. 37(3), 256-261)

Saronikos &
Gulf
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MeBobdoc 2. Aetovpyia evoc EBvikoy Auctbow 2w\ ewie Mimpedepuuww A

UFE  FRUeVELKEE IARpodoplieg ov pag divouv te dedosva Tou Alktvou
MareNatura
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@ MeBobdoc 2. Aetovpyia evoc EBvikoy Auctbow 2w\ ewie Mimpedepuuww A
LIFE  Fuavikeg mAnpodopieg iov pag divouv T dedoyeve Tou Alktvou Mo

MareNatura

Xpnon SLadopeTIKWY EVOLALTNUATWY

Habitat use by alive monk seal sightings
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MéBobog 2. Aettoupyia evéc EBviov Auctdow Zuwld oy Minpedepudw
LUFE  Fpupevilkeg tAnpodopies iov pag divouv e dedoydva Tou Aktvou

MareNatura
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YuunepldpopEC otov OaAAooLo XWPo

Naiouvv Kotpovvtar  AANAnAemiSpoiv
1% ‘ HE aVOPWIOUG
1%

Tpwve
16%

KoAupmouv
81%




@ MeBobdoc 2. Asttoupyia evot EBvuoy Auktdow ZwlNeyiie Mimpadepuuw A
LIFE  FAUEIVILKEG TTANPODOPIES o ag divouv Ta dedoeva Tou AkTtuou uo

MareNatura
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@ MéBobdoc 2. Aeitoupyia evec EBvioy Auktvow TwNAewiie Mimpetheguww A
LIFE c

MareNatura

MNapouoia/cuunepldopd o€ AVOPWTILVEC EYKATOOTAOELC

Habitat use by alive monk seal sightings
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@ MéBodoc 2. Aeitoupyia evéc EBvukoy Autvow ZwN\ayiie Mmpedepiww A
LIFE

ZAUBVELKEE TANPODOPLEE oV et Bivouv Te Bedosva Tou AlkTtVou uo

MareNatura

Mapouoia/cuunepldpopd o€ AVOPWTILVEC EYKATOOTACELG
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f i MeBobdoc 2. Asttoupyia evot EBvuoy Auktdow ZwlNeyiie Mimpadepuuw A
LUFE  FAUEVILKEE ANPOodOpieg ov pag divouv T dedojEva Tou Atktvou

MareNatura

Tl kAvouv og avolXTEC TtapaAiec;
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@ MeBobdoc 2. Asttoupyia evot EBvuoy Auktdow ZwlNeyiie Mimpadepuuw A
LUFE  FAUEIVILKEE IANPOdOpiee ov pag divouv T dedojEva Tou Atktvou

MareNatura

Ti kAvouv o€ avoLXTEC MapaAieg;
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& MeBobdoc 2. Asttoupyia evot EBvuoy Auktdow ZwlNeyiie Mimpadepuuw g\
UFE  FRUEIVELKEE IANPpodopleg ov pacg divouv te dsdoeve Tou AlkTuov uo

MareNatura

Evtoniopég vekpwv/MNpaypatomnoinon Nekpotwv/AnPn detypdtwv. 20volo Nekpwv (1991-2025): 820 os 336 £yLve MPoodLoplopog attiag Bavatou
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Assessing accidental entanglement as a threat to
the Mediterranean monk seal Monachus monachus

Al dros A. Kar lidis"*, Evgenia Androukaki', Stella Adamantopoulou’,
Archontia Chatzispyrou', William M. 2, Spyros K L
A ios Papad, los®, Vi lis Paravas', Giorgos Paximadis®,

Rosa Pires®, Eleni Tounta', Panagiotis Dendrinos'

'MOm/Hellenic Society for the Study and Protection of the Monk Seal, 18 Solomou Street, Athens 10682, Greece
*The Monachus Guardlan, c/o M. S 3 26, 3006 Bern,
*Fisherles Research Institute, Nea Peramos, Kavala 64007, Greece
‘WWF Greece, 26 Filellinon Street, Athens 10558, Greece
“Parque Natural da Madeira, Caminho do Meio, Funchal 9064-512, Madeira, Portugal

ABSTRACT: The Mediterranean monk seal Monachus monachus is the most endangered seal in the
world with <600 ind. currently surviving. The species faces a number of threats to its survival: acci-
dental entanglement has been identified as one of the most important amongst them. Here we made
the first attempt to systematically describe the nature of this threat and assess its impact on Mediter-
ranean monk seal populations. We based our study on information from an extensive literature
review, questionnaires carried out in various locations in Greece and necropsies performed in Greece
and in the Madeira Islands, Portugal. Our results indicate that accidental entanglement has been,
and still is, a major threat to the species in its main distribution area in the northeastern Mediter-
ranean, and that this threat may increase throughout the seal’s range. Accidental entanglement
occurs mainly with fishing nets, and affects mostly sub-adult seals. Short-term conservation actions
should include the identification of critical pupping sites and their protection through the establish-
ment and enforcement of protective measures. A long-term course of action will require detailed
knowledge of the causes of accidental entanglement of Mediterranean monk seals in fishing gear

KEY WORDS: Endangered species - Mediterranean monk seal - Accidental entanglement -
Conservation - Seal-fishery interactions - Greece - Madeira
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INTRODUCTION been reported to affect non-targeted populations of
seals around the world (Baker et al. 1998, Hanni & Pyle

Accidental entanglement of marine mammals, 2000, Page et al. 2004)
turtles and sea birds in fishing gear remains a glabal The 3 members of the genus Monachus are the only
problem of immense proportions, as thousands of ani-  seals to exclusively inhabit tropical and low-latitude

mals representing non-target species fall victim to drift __temperate waters; areas that have traditionally been
— - e -

Agquatic Mammals 2011, 37(3). 284-297. DOI 10.1578/AM.37.3.2011.284

Diet of the Monk Seal (Monachus monachus) in Greek Waters
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Abstract

Stomach contents were collected from 27 monk
seal carcasses between 1997 and 2008 from dif-
ferent areas along the Greek coast. This sample
included nine animals that had been d rately
killed and five accidental deaths due to fisheries
interactions. Stomachs from monk seals of both
sexes, including adults and subadults, were analy-
sed. A total of 530 prey items from at least 71 prey
species was identified. with approximately 74% of
prey identified at least to genus, while 2.8% could
be identified only toclass level (i.e.. fish or cephalo-
pods). We found 266 cephalopods (50%), 253 fish
(48%), a few non-cephalopod molluscs (1.5%),
and two crustaceans (0.4%). Faecal samples were
also collected but contained no identifiable prey
remains. Octopuses were the most important prey
in terms of numbers caten and contribution to
reconstructed prey biomass. The common octopus
(Octopus vulgaris) (33.9% of prey by number)
was around three times as numerous in the diet
as the lesser octopus (Eledone cirrhosa) (11.1%).
Fish of the families Sparidae (28.1%) and, to a
lesser extent, Scorpaenidae (2.3%), Congridae
(2.5%), and Atherinidae (2.5%) were also fre-
quent in the stomachs. Many of the prey species
recorded are of commercial fishery importance.
E varine analvel

analysis [RDA]) indi
scasonal i ion in diet
and also suggested a relationship between diet
composition and cause of death. No trends in diet
related to sex or age class were identified. Sparids
occurred more frequently in animals that had been
deliberately killed than those that had died due to
other causes, highlighting the interactions taking
place between monk seals and fishing activities.
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Key Words: monk seal, Monachus monachus,
Greece, fish, octopus, sparid, fishing interactions

Introduction

The Mediterranean monk seal (Monachus mona-

Union for Conservation of Nature [IUCN) Red List,
CMS Appendix I, CITES Appendix 1). Presently,
fewer than 600 individuals survive, the majority of
these living in the eastern Mediterrancan Sea on the
Acgean and Turkish coasts. The National Marine
Park of Alonissos. Northern Sporades, in the north-
ern Acgean Sea was established in 1992 o protect
the last viable population of the Mediterranean
monk seal. The Hellenic Society for the Study and
Protection of the Monk Seal (MOm), in collabora-
tion with the Hellenic Ministry for the Environment,
Energy and Climate Change, runs a national rescue
and information network in support of the conser-
vation of the monk seal in Greece.

Numbers are thought to be declining (Johnson
et al, 2006), and although recent research has

(Dendrinoset al.. : .
2009); distribution; habitat us
(Adamantopoulou et al., 199
Dendrinos et al., 2008); parasites (Papadopoulos
(Brombin et al., 2009): and
s of human activity, including fisheric:
actions (Giicliisoy, 2008a, 2008b; Karamanlidis
et al., 2004, 2008: Gi 010), knowledge of the

feeding ecology of this species remains limited.
While the few dietary studies to date point to a
varied diet, a high importance of cephalopods, and
the likelihood of frequent interactions with fishing
gear, almost nothing is known of seasonal or geo-
graphic variation in Mediterrancan monk seal diet,
whether there are differences in diet between males
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MEDITERRANEAN MONK SEAL

SIGHTING & INTERACTION RECORD FORM
UNDFRWATFS RFEFARGH SO0FTY
WFDITERRANFAN SFAL RFEFARCH GROUP

ANBavia / Kpoartia / MaupoBouvio

‘Sighting Record ‘Oibearverf Informant
Record No H Name-Eurnams :
Recordad by - Oocupation’
Fecording Fiacs : Ags :

ng :dlcim T
Fecording Diats: slaphons -
AFBIKA Mo E il

Motes

11 observer s & fisherman;

1= How lang hawe been living in the area?

2 Largest extent bor fishing ground?

3 How many limes saals sncontsred in last 1 year?

4= How many times saals sncounisred in lst § yeers?

£ How many times saals sncounbered in lest 10
years?

Obssrved Monk saal
Alive Dead

Mumber of seals sighted:
Pup -—  Young ——— Subadult —
Adult —  Total —

Bex - Femals Mals

Lei and colormarks
13t monk seal 2nd mank ssal

Obszervation time Time : D

[Cods? [ ]

Esal's bohaviour:

Nr of Obesrvera [EPRRRR—— -t
Activity of Obesrver during sighting:

Location of Obssrver(s) : Boat { Sea / Coast
Sighting duration . i

Distanos to aeal{s)
Photo TYes
Video T Yes

I monk eeal iz dead
Carcass condition Cods® =

Death reason Cods’

Dam on fighir uaculture intallations (i

Attitude of fisherman towards seal

Elynyiapy Baliy

x

57][/](71/011/ Snyaey,

)
ad
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MeBoboc 2. Aettoupyia evoc EBvuov Auctdow 2wy Minpedepuudw

I TNV entuxnUEvn Asttoupyia tou Atktuou tng MOm kot tnv petadopd teExVoyvwoiag, Baciotnke n opyavwon
KoL N EMLTUXNUEVN Aettoupyia avtiotolywv EBvikwv AlKTUwV Kol o€ AAAEC XWPEG

Ap. ThA Napadysviou: 99.489643
Ap. ThA Adpvaxag: 99.489645

Ap. Tak. Aevxwoiag: 22.807852 e <
Ap. Tk, Aevxwoiag: 22 807851

Ap. Bag. : 22.775955

HA Tay.:

TMHMA AAIEIAL KAl
OAAAZIION EPEYNON

Ap. Tnk Nadou: 99.459642

EKGOEZH TYXAIAZ ANIEYZIHZ
AEAQINIOY / ©ANAZZIAZ XEAQNAZ / OQKIAL

el

MOCm

Ap. Tnk Aepzool/Zuyiou: 99.486130

Ov/po Aléa: Hp/via:
NéAn: TnA:

Znuciwon: Napaxaiw apricte Tov aptBpud MAEDWVOU 0ag yia TUXOV SIEUKPIVAGELS.
Eisog: O Pwobéhdwvo (Tursiops Oz € (Stenelia c )

O Kapérra xapérra (Caretta caretta) O Npdown (Chelonia mydas)

O ®wkwa (Monachus monachus) O AMo eibog
Katactaon Zwou: 0O Zwvravé ywpi tpadpara/Yyiég O Zwvravs ywpis tpavpara/Aduvauo

O Tpavuanopévo O Nexpo
Neproxn o Hp/via
Awtia tpavpaTtiopod fj Bavdarov katd m S cag exti; HE MATipN q Twv
Adheg
Aijn Quroypaduiov: O Nau Ooxn Ap1BPGC tag (aV URAPXEL): .ooocooceocoe e
Znusiwon; Te nepi AfPng dwroypadun Onw¢ autég anoctalovv oo TAGE.
Evépyeieg mou Eywvav:
O Evnuépwon TAGE C Naparipnon ka1 ansAevBépwon (Zwvravo) O Napatripnon povo (Zwvrave)
o G 0T Aydve {Nexpd) O ARAn:
[ Awotaocsig Zwou: LT L — NAdrog: 0 Bapog: Ke l

Inueiwon: Ie i vekpol {wou, ioTE Snwg autd ioto £ Apdvt kat

apeca to TAGE ota mio nave mAfpwva.
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