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From the bustling colonies of ancient times (Johnson 
& Lavigne, 1999) to present days, Mediterranean 
monk seal (Monachus monachus) populations have 
been reduced to sad remnants of their once lively 
past. The species is currently considered critically 
endangered and is facing “high risk of extinction 
in the wild” (International Union for Conservation 
of Nature [IUCN], 2010). The main threats to 
the survival of this species are directly related to 
anthropogenic activities, which also include nega-
tive interactions with the fisheries industry such 
as deliberate killing by fishermen and accidental 
drowning in fishing gear (Johnson et al., 2006).

Even though its contribution to the Gross Domestic 
Product (GDP) is small (about 0.7% in 2003), the fish-
eries industry in Greece, the country with the largest 
remaining Mediterranean monk seal population in the 
world (Johnson et al., 2006), is considered important to 
the national economy because it contributes to mainte-
nance of economic and social cohesion of large areas 
of the country (Conides, 2007). Despite operating in a 
biologically diverse environment (i.e., the total number 
of marine species recorded is 467 [IMAS-Fish, 2007]) 
and the occurrence of a recent structural reorganization 
that has resulted in increased fishing capacity, fisheries 
in Greece suffer from a continuous reduction of annual 
landings (Conides, 2007); while at the same time, 
interactions with marine mammals, and monk seals in 
particular, are a serious problem (Panou et al., 1993; 
Bearzi et al., 2003; Karamanlidis et al., 2008; MOm, 
2009). A thorough understanding of Mediterranean 
monk seal–fisheries interactions is required to miti-
gate these interactions and promote effective conser-
vation of this critically endangered species. Protecting 
Mediterranean monk seals is hampered, however, by 
the profound general lack of knowledge regarding the 
biology of the species. Currently, only limited infor-
mation on monk seal dietary habits in the eastern 
Mediterranean Sea is available (Cebrian et al., 1990; 

Salman et al., 2001); further research is necessary. 
Even though the present study is based on the observa-
tion of a single stranded monk seal, it still represents a 
great opportunity to learn about the species. The study 
provides baseline information on the dietary habits of 
Mediterranean monk seals that are discussed in rela-
tion to the fisheries industry in Greece.

On 1 May 2009, a Mediterranean monk seal was 
found entangled in a fishing net near the village of 
Keratea at Attica, Greece (37° 48' 19.28" N, 24° 03' 
46.19" E) (Figure 1). A full necropsy was performed on 
site the next day by trained staff of the MOm/Hellenic 
Society for the Study and Protection of the Monk Seal, 
according to a specific necropsy protocol for pinni-
peds that was adapted to the Mediterranean monk seal 
(Rowles et al., 2001). Based on external morphological 
features (Samaranch & Gonzalez, 2000), wear of teeth, 
and the standard measures taken (total length [TL]: 
180 cm; standard length [SL]: 161 cm; weight: 85 kg), 
this monk seal was identified as a subadult male, ~2 to 
3 y old (Marchessaux, 1989). Externally, the animal 
did not show any signs of human aggression; small 
traumatic lesions were found around the body along 
the places entangled by the net. Skin appearance, 
organ coloration, and other indicators recorded during 
the necropsy allowed time of death to be estimated at 
less than 2 d. Blubber thickness (35 mm at the thorax, 
40 mm at the abdominal area) and shape and color of 
the internal organs indicated good nutrition and health. 
Small pieces of net were found in the esophagus, and 
a fine, persistent froth was documented in the trachea 
and bronchi of the lung parenchyma.

For diet analysis, the complete stomach was 
removed from the abdominal cavity and the con-
tents examined: each prey item was identified to the 
lowest possible taxon and preserved deep-frozen. 
Otoliths, bones, and scales were used when 
necessary to resolve issues regarding taxonomic 
identification. The stomach was full, weighed 8.5 kg 



		  

(net weight: 7.68 kg; i.e., ~9% of total body weight), 
and consisted of a mixture of mainly undigested 
prey items and a small amount of partially digested 
food remains. We separated 17 prey items (93% 
of total stomach content) and identified 14 species 
(Table 1). All prey items were either benthopelagic 
or reef-associated species, living within the 200 m 
isobath (Froese & Pauly, 2010); none of the fishes 
recovered had been eviscerated before ingestion.

The stomach contents included prey items from 
several different families, suggesting the ability of the 
species to exploit a wide variety of food resources. 
These results are consistent with the results of previ-
ous small-scale studies (Cebrian et al., 1990; Salman 
et al., 2001) and a more recent, large-scale study from 
the same part of the species distribution using the same 
methodology (Pierce et al., 2011); the general assump-
tion is that monk seals are “opportunistic” predators 
(Marchessaux & Duguy, 1977; Jacobs & Panou, 1988; 
Boutiba & Abdelghani, 1997). The total mass of prey 
consumed was also within the same range observed 
for monk seals in captivity (Caltagirone, 1995). Prey 
selection and the respective habitat preferences of the 
prey items were in accordance with the coastal nature 
of Mediterranean monk seals (Dendrinos et al., 2007). 
In contrast to what has been frequently observed for 
Mediterranean monk seals feeding on live fish (Duguy 
& Marchessaux, 1992; CBD-Habitat, 2004), none of 
the fishes found in the stomach had been eviscerated. 
This also has been observed in another case where the 
monk seal was assumed to have been feeding from a 
net (Cebrian et al., 1990); therefore, we speculate that 
eviscerating prey is not necessary when the prey is 
already dead.

It is noteworthy that more than 70% of the prey 
items identified in the stomach of this monk seal are 
among the most important demersal species targeted 
by professional fishermen in the area (Politou, 2007), 
suggestive of competition between monk seals and 
fishermen in Greece over the same resources. Loligo 
vulgaris and Octopus vulgaris, in particular, according 
to the National Statistical Service of Greece, are 
among the five most commonly landed cephalopod 

Table 1. Species of prey items identified in the stomach of a subadult Mediterranean monk seal that was entangled in a 
fishing net along the coast of Attica, Greece

Species Weight (g) Length (cm) Comments

Scorpaena porcus 100 18.0 Whole fish
Diplodus vulgaris 80 16.5 Whole fish
Not identifiable 160 17.5 Head and tail missing
Not identifiable 180 27.0 Whole fish
Symphodus tinca 90 18.5 Whole fish
Sarpa salpa 60 16.0 Head missing
Sarpa salpa 120 22.0 Whole fish
Not identifiable 160 27.0 Head missing
Pagellus erythrinus 260 30.0 Whole fish
Pagellus erythrinus 220 29.0 Whole fish
Pagellus erythrinus 160 25.0 Whole fish
Pagellus erythrinus 180 26.0 Whole fish
Pagellus erythrinus 170 25.5 Whole fish
Conger conger 2,000 87.0 Head missing
Conger conger 2,080 83.0 & 21.0 Cut in two pieces, body and head
Loligo vulgaris 160 -- Cut in two pieces
Octopus vulgaris 1,000 -- Whole octopus
Various partially digested material 500 --        --

Figure 1. (a & b) Maps of Greece indicating the stranding 
location of a subadult Mediterranean monk seal, and (c) a 
subadult Mediterranean monk seal entangled in a fishing net



282  Karamanlidis et al.

species in Greece since 1982, and their importance 
in the local fisheries has been steadily increasing in 
recent years (Politou, 2007). It has been suggested that 
short-lived species, such as cephalopods, have become 
more important to local fisheries in Greece because 
of their ability to increase their biomass faster than 
longer-lived fishes, especially in areas that have been 
heavily exploited (Lefkaditou, 2007). If this is true 
and given the ability of Mediterranean monk seals to 
adjust feeding preferences in order to exploit the most 
readily available food resources (Marchessaux & 
Muller, 1987), the selection of cephalopods in Greece 
might be a response of the species to the dwindling 
fish resources (Papaconstandinou & Conides, 2007). 
Further research on the feeding habits of the species 
in the eastern Mediterranean Sea is required to evalu-
ate overfishing of commercially valuable species as 
a threat to the survival of the Mediterranean monk 
seal. Additionally, assuming that the monk seal in our 
study had actually removed all prey items found in 
its stomach from the fishing net and considering that 
their total value is estimated at a minimum of 75 €, 
damages caused by the Mediterranean monk seal are 
an added burden to the already negative financial sit-
uation of coastal Greek fishermen (Conides, 2007). 
Further research is also needed to evaluate the overall 
financial impact of Mediterranean monk seals on the 
fisheries industry in Greece in order to promote effec-
tive conservation measures.

On the other hand, all evidence collected during the 
necropsy indicate that the cause of death of the sub-
adult Mediterranean monk seal was drowning from 
accidental entanglement in the fishing net (Kuiken 
et al., 1994). Such interactions have been widely 
recorded for newborn and subadult marine mammals 
(Aliaga-Rossel et al., 2010) and are a major threat to 
the survival of the critically endangered Mediterranean 
monk seal (Karamanlidis et al., 2008).

Monk seal and fishery interactions have serious 
negative effects on each other: the survival of the 
Mediterranean monk seal and the livelihood of fisher-
men. Considering the precarious conservation status 
of Monachus monachus and the problematic state of 
demersal fish stocks throughout the Mediterranean 
(Fiorentini et al., 1997; Stergiou et al., 1997), new 
and effective measures that will mitigate this prob-
lem are urgently required. Considering the con-
tinuous decline in fisheries’ landings per effort, new 
management regulations for fisheries that will com-
plement existing rules have been requested (Stergiou 
et al., 2007). One such measure is the establishment 
of Marine Protected Areas (MPAs) (Browman & 
Stergiou, 2004; Tsikliras & Stergiou, 2007), which is 
also one of the main conservation measures suggested 
in the new National Strategy and Action Plan for the 
conservation of Mediterranean monk seals in Greece 
(Notarbartolo di Sciara et al., 2009).

Acknowledgments

We would like to thank Mr. Konstantinos Katsaros, 
member of the Rescue and Information Network, for 
alerting the Emergency Rescue team of MOm and 
assisting in the necropsy. The necropsy was performed 
within the framework of the LIFE Nature Project: 
“MOFI – Monk Seal & Fisheries: Mitigating the 
Conflict in Greek Seas” (LIFE05NAT/GR/000083). 
We thank Evgenia Androukaki, Kathleen Dudzinski, 
and two anonymous reviewers for constructive com-
ments in the preparation of this document.

Literature Cited

Aliaga-Rossel, E., Beerman, A. S., & Sarmiento, J. (2010). 
Stomach content of a juvenile Bolivian river dolphin 
(Inia geoffrensis boliviensis) from the Upper Madeira 
Basin, Bolivia. Aquatic Mammals, 36(3), 284-287. 
doi:10.1578/AM.36.3.2010.284

Bearzi, G., Reeves, R. R., Notarbartolo di Sciara, G., Politi, 
E., Canadas, A., Frantzis, A., & Mussi, B. (2003). Ecology, 
status and conservation of short-beaked common dolphins 
Delphinus delphis in the Mediterranean Sea. Mammal Review, 
33, 224-252. doi:10.1046/j.1365-2907.2003.00032.x

Boutiba, Z., & Abdelghani, F. (1997). Food of the 
Mediterranean monk seal (Monachus monachus, Hermann, 
1779). European Research on Cetaceans, 10, 292.

Browman, H. I., & Stergiou, K. I. (2004). Perspectives 
on ecosystem-based approaches to the management of 
marine resources. Marine Ecology Progress Series, 274, 
269-303. doi:10.3354/meps274269

Caltagirone, A. (1995). The Mediterranean monk seal. 
Strasbourg Cedex, France: Council of Europe. 71 pp. + 7 pl.

CBD-Habitat. (2004). Monk seal conservation project in 
Mauritania-Morocco: Annual report 2004. Madrid, 
Spain: CBD-Habitat.

Cebrian, D., Fatsea, H., & Mytilineou, C. (1990). Some data 
on biometry and stomach content of a Mediterranean 
monk seal found in Santorini Island (Greece). 
Rapport Commission International pour l’Exploration 
Scientifique de la Mer Mediterranée, 32, 237.

Conides, A. (2007). Socio-economic status of the Hellenic cap-
ture fisheries sector. In A. Papaconstantinou, A. Zenetos, V. 
Vassilopoulou, & G. Tserpes (Eds.), State of Hellenic fishe-
ries (pp. 172-178). Athens, Greece: HCMR Publications.

Dendrinos, P., Karamanlidis, A. A., Androukaki, E., & 
McConnell, B. J. (2007). Diving development and 
behavior of a rehabilitated Mediterranean monk seal 
(Monachus monachus). Marine Mammal Science, 23, 
387-397. doi:10.1111/j.1748-7692.2007.00115.x

Duguy, R., & Marchessaux, D. (1992). Monachus mona-
chus (Hermann, 1779) – Moenchsrobbe [Monachus 
monachus (Hermann, 1779) – The Mediterranean monk 
seal]. In R. Duguy & D. Robineau (Eds.), Handbuch der 
saeugetiere Europas [Handbook of mammals of Europe] 
(pp. 250-268). Wiesbaden, Germany: Aula-Verlag.



		  283

Fiorentini, L., Caddy, J. F., & de Leiva, J. I. (1997). Long 
and short-term trends of Mediterranean fishery resources. 
FAO GFCM Studies and Reviews (No. 69). 72 pp.

Froese, R., & Pauly, D. (2010). FishBase. Retrieved 9 June 
2011 from www.fishbase.org.

IMAS-Fish. (2007). Integrated database & GIS fisheries 
information system. Anavyssos Attiki, Greece: Institute 
of Marine Biological Resources/Hellenic Centre for 
Marine Research. Retrieved 13 June 2011 from http://
amfitrion.ncmr.gr:77778/imasfish/index.do.

International Union for Conservation of Nature (IUCN). 
(2010). IUCN red list of threatened species (Version 
2010.3). Retrieved 6 June 2011 from www.iucnredlist.org.

Jacobs, J., & Panou, A. (1988). Conservation of the 
Mediterranean monk seal, Monachus monachus, in 
Kefalonia, Ithaca and Lefkada Islands, Ionian Sea, 
Greece. Munich, Germany: Institute of Zoology, 
University of Munich. 221 pp.

Johnson, W. M., & Lavigne, D. M. (1999). Monk 
seals in antiquity: The Mediterranean monk seal 
(Monachus monachus) in ancient history and literature. 
Mededelingen, 35, 1-101.

Johnson, W. M., Karamanlidis, A. A., Dendrinos, P., 
de  Larrinoa, P. F., Gazo, M., Gonzalez, L. M., . . . 
Schnellmann, M. (2006). Monk seal fact files: Biology, 
behaviour, status and conservation of the Mediterranean 
monk seal, Monachus monachus. The Monachus 
Guardian. Retrieved 9 June 2011 from www.monachus-
guardian.org/factfiles/medit01.htm.

Karamanlidis, A. A., Androukaki, E., Adamantopoulou, S., 
Chatzispyrou, A., Johnson, W. M., Kotomatas, S., . . .  
Dendrinos, P. (2008). Assessing accidental entanglement 
as a threat to the Mediterranean monk seal Monachus 
monachus. Endangered Species Research, 5, 205-213. 
doi:10.3354/esr00092

Kuiken, T., Simpson, V. R., Allchin, C. R., Bennett, P. M., 
& Codd, G. A. (1994). Mass mortality of common dol-
phins (Delphinus delphis) in south-west England due to 
incidental capture in fishing gear. Veterinary Record, 
134, 81-89. doi:10.1136/vr.134.4.81

Lefkaditou, E. (2007). Review of cephalopod fauna in 
Hellenic waters. In A. Papaconstantinou, A. Zenetos, 
V.  Vassilopoulou, & G. Tserpes (Eds.), State of 
Hellenic fisheries (pp. 62-69). Athens, Greece: HCMR 
Publications.

Marchessaux, D. (1989). Recherches sur la biologie, 
l’ecologie et le statut du phoque moine, Monachus 
monachus [Studies on the biology, ecology and status 
of the Mediterranean monk seal, Monachus monachus]. 
Marseille, France: GIS Posidonie. 280 pp.

Marchessaux, D., & Duguy, R. (1977). Le phoque moine, 
Monachus monachus (Hermann, 1779), en Grèce 
[The Mediterranean monk seal, Monachus monachus 
(Hermann, 1779) in Greece]. Mammalia, 41, 419-439. 
doi:10.1515/mamm.1977.41.4.419

Marchessaux, D., & Muller, N. (1987). Le phoque moine, 
Monachus monachus: Distribution, statut et biologie 
sur la cote saharienne [The Mediterranean monk seal, 
Monachus monachus: Distribution, status and biology 

along the Saharan coast]. Scientific Reports of the Port 
Cros National Park, 13, 25-84.

MOm. (2009). MOFI project: Monk seal and fisheries: 
Mitigating the conflict in Greek seas. Athens, Greece: 
MOm/Hellenic Society for the Study and Protection of 
the Monk Seal. Retrieved 9 June 2011 from http://mofi.
mom.gr/pdf/laymans_report_ENG.pdf.

Notarbartolo di Sciara, G., Adamantopoulou, S., Androukaki, 
E., Dendrinos, P., Karamanlidis, A. A., Paravas, V., & 
Kotomatas, S. (2009). National strategy and action plan 
for the conservation of the Mediterranean monk seal in 
Greece, 2009-2015. Athens, Greece: MOm. 19 pp.

Panou, A., Jacobs, J., & Panos, D. (1993). The endangered 
Mediterranean monk seal Monachus monachus in the 
Ionian Sea, Greece. Biological Conservation, 64, 129-
140. doi:10.1016/0006-3207(93)90649-L

Papaconstandinou, C., & Conides, A. (2007). The fisheries in the 
Mediterranean Sea. In A. Papaconstantinou, A. Zenetos, V. 
Vassilopoulou, & G. Tserpes (Eds.), State of Hellenic fishe-
ries (pp. 97-103). Athens, Greece: HCMR Publications.

Pierce, G. J., Hernandez-Milian, G., Begoña Santos, M., 
Dendrinos, P., Psaradellis, M., Tounta, E., . . . Edridge, A. 
(2011). Diet of the monk seal (Monachus monachus) 
in Greek waters. Aquatic Mammals, 37(3), 284-297. 
doi:10.1578/AM.37.3.2011.284

Politou, C-Y. (2007). Current state of demersal fisheries resources. 
In A. Papaconstantinou, A. Zenetos, V. Vassilopoulou, & 
G. Tserpes (Eds.), State of Hellenic fisheries (pp. 183-191). 
Athens, Greece: HCMR Publications.

Rowles, T. K., Van Dolah, F. M., & Hohn, A. A. (2001). 
Gross necropsy and specimen collection protocols. In 
L. A. Dierauf & F. M. D. Gulland (Eds.), CRC handbook 
of marine mammal medicine: Health, disease, and reha-
bilitation (pp. 449-470). Boca Raton, FL: CRC Press. 
doi:10.1201/9781420041637.ch21

Salman, A., Bilecenoglu, M., & Güçlüsoy, H. (2001). Stomach 
contents of two Mediterranean monk seals (Monachus 
monachus) from the Aegean Sea, Turkey. Journal of the 
Marine Biological Association of the United Kingdom, 81, 
719-720. doi:10.1017/S0025315401004519

Samaranch, R., & Gonzalez, L. M. (2000). Changes in 
morphology with age in Mediterranean monk seals 
(Monachus monachus). Marine Mammal Science, 16, 
141-157. doi:10.1111/j.1748-7692.2000.tb00909.x

Stergiou, K. I., Moutopoulos, D. K., Tsikliras, A. C., & 
Papaconstantinou, C. (2007). Hellenic marine fisheries: A 
general perspective from the National Statistical Service 
Data. In A. Papaconstantinou, A. Zenetos, V. Vassilopoulou, 
& G. Tserpes (Eds.), State of Hellenic fisheries (pp. 132-
140). Athens, Greece: HCMR Publications.

Stergiou, K. I., Christou, E. D., Georgopoulos, D., Zenetos, 
A., & Souvermezoglou, C. (1997). The Hellenic seas: 
Physics, chemistry, biology and fisheries. Oceanography 
and Marine Biology Annual Review, 35, 415-538.

Tsikliras, A. C., & Stergiou, K. I. (2007). Fisheries manage-
ment and marine protected areas. In A. Papaconstantinou, 
A. Zenetos, V. Vassilopoulou, & G. Tserpes (Eds.), State 
of Hellenic fisheries (pp. 306-314). Athens, Greece: 
HCMR Publications.


