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History of Larus audouinii census 
and monitoring in Greece

• The first national estimate was 700-900 breeding pairs (Birds in Europe II)
• Estimates arose from the IBA programme in 1995-6 (16 IBAs) and from the 

first LIFE project (1997-9) ‘The conservation of Larus audouinii* in Greece’.

• 2000-6: Monitoring circumstantial, 
covering only very few sites.

• 2007: Monitoring efforts resumed 
through the project ‘Survey and 
Conservation of Seabirds’ funded by the 
Leventis Foundation

• 2009-12: Efforts have been intensified in 
17 SPAs through the new LIFE+ project
‘Concrete conservation actions for the 
Mediterranean Shag and Audouin’s Gull 
in Greece, including the inventory of 
relevant marine IBAs’.



Methods

Monitoring effort has varied between years and colonies. 
In most sites data collection has focused on
a) breeding population size
b) colony monitoring and 
c) foraging and at-sea distribution

Breeding population size: estimation of breeding pairs
• Coastal census covering the coast of most important 

colonies using project vessels and hired boats (April - early 
May)

• Visits of breeding colonies: Colony size was determined 
either by direct counts of occupied nests (mid May), 
counts of incubating adults or, in cases where nest 
counts were not possible, by recording the maximum 
number of adults observed (p= number of adults * 0.75).



Methods

Colony monitoring:
• Colony visits for nest marking and nest content monitoring (May till early 

June)
• Productivity: max number of fledglings during the last monitoring visit per 

used nest (mostly mid June).
• Ringing of chicks (mid June till early July)



Methods

Foraging and at-sea distribution:
collect data on the main foraging grounds and areas used by the species in the 

wider marine area and coastal zone
• Coastal census (May)
• ESAS (European Seabirds at Sea) from project vessels and ferry boats (all 

year round, since 2009)
• Telemetry (May-June, since 2009)



Parameter
Census 

1998 - 99
Census

2010
1995 - 2011

Number of islets 24 (30%) 16 (19.5%) 84

Islet area (ha) 108 25 66

Number of breeding regions 21 15 33

Number of breeding pairs
610 

(590-630) 320

Average pairs / colony 26 20 30

Range (pairs / colony) 3-86 1-67 1-86

Results - Breeding population size

General characteristics of the breeding population in Greece:
• Breeds on small uninhabited islets (twice on inaccessible peninsulas of a 

large inhabited islands)
• Colonies shift breeding islets from one year to the next
• 84 uninhabited islets have been used for nesting (0.26 - 1400 ha)
• Colonies identified in 33 breeding regions
• Colonies are small (1 - 86 breeding pairs)



• Most important colonies (> 30 
pairs) in Limnos, Lesvos, 
Fournoi, Leipsoi, Symi, Tilos, 
Chalki, Kasos, Amorgos and 
Kythira.

1st National Population Census (1998-99)



• Covered 90% of known 
breeding distribution.

• Most important colonies in 
Leipsoi, Symi and Amorgos.

• 3 new small colonies were 
confirmed while 6 old large 
colonies were not located

• The national population is now 
estimated at 350 - 500 pairs, 
apparent decline of approx. 28 -
33%.

2nd National Population Census (2010)



Kernel density calculation (1998 & 2010)

1998-99



Kernel density calculation (1998 & 2010)

2010
• The core of the population still 

occupies the same historical 
breeding sites (N. Dodecanese, 
eastern Cyclades) while it is 
possible that some colonies 
have been abandoned. 

• The geometric mean of the 
colonies presents minimal shift
(< 20 km).

• The distribution of the breeding 
population seems to be 
shrinking towards the SE 
Aegean.



• Overall, 55 colonies have been 
monitored to a different extent during 
1997-2011.

• No correlation was found between 
colony size and productivity, nor 
between clutch size and productivity 
for data from all colonies and all 
years. 

Colony size 
n = 48, mean = 30 nests, std = 20.6 range: 1 - 86 bp

Mean colony size shows a decline
between the two periods (1997-99 
and 2009-2011) in all regions and 
significantly so in the Cyclades and 
North Dodecanese.

Mean colony size did not differ between 
regions significantly

Colony monitoring
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Clutch size
n = 48, mean = 2.25 eggs/nest,
std = 0.39, range: 1 - 2.75

Similar to that recorded in small island 
colonies in the rest of the 
Mediterranean

Mean clutch size did not differ 
significantly between the two periods 
(1997-99 and 2009-2011) nor 
between regions Productivity 

n = 35, mean = 0.47 fledgling/used nest,
std = 0.31, range: 0 - 1.21

Mean productivity did not differ 
significantly between the two periods 
(1997-99 and 2009-2011) nor 
between regions

Mean productivity in 1997 was 
significantly higher than years 1999 
onwards

Colony monitoring

0

0,2

0,4

0,6

0,8

1

1,2

1,4

1997 1998 1999 2009 2010 2011

Average Productivity
(fledglings/used nest)

0

0,5

1

1,5

2

2,5

3

Cyclades Kythira North
Dodecanese

South
Dodecanese

Sporades

1997-99

2009-11



Colony monitoring - Ringing

• Ringing of fledglings since 1997, mostly in the North 
Dodecanese and Cyclades

• In total 620 individuals were ringed (of which 604 
were fledglings)

• 434 also ringed with a red DARVIC ring. 



Ringing recoveries

• 15 recoveries have been reported (2.4%).
• The largest distance recorded comes from the eastern coast of Spain 
(Valencia) - 2,350 km.

• Results provide an idea of the wintering distribution of the species 
although biased by the existence of census programmes in other 
countries (e.g. Spain, Libya, Tunisia, Malta, etc).  

• The wetlands of the southern coast of the Mediterranean are 
thought to be important wintering grounds for the Greek population 
(Libya, Tunisia).



Ringing recoveries

•At least two individuals have been recorded breeding 
close to the site they were born:

• ringed in Leros (2003) found breeding in Leipsoi
(2009) 

• ringed in Symi (1999) found breeding in Turkey 
(2011)

• Longest lived individual in Greece - 12 years old

TURKEY



Seabird at-sea distribution and densities 
(ESAS and coastal census)

Covered
• 5,162 nm coastal census
• 13,756nm (ESAS)
In total 1,843 individuals of 

L.audouinii have been recorded



Foraging distribution
Telemetry

Recording at-sea distribution 
and activities of L. audouinii
in Skyros, Amorgos and N. 
Dodecanese:

– 7 GPS data-loggers
– 5 geolocators
– 12 radio-transmitters
– 1 GPS BlueTooth

 53 foraging tracks



Skyros: 6  tracks

Foraging distribution
Telemetry



Amorgos: 20  tracks

Foraging distribution
Telemetry



Foraging distribution
Telemetry

Leipsoi: 27  tracks

TURKEY



L. audouinii foraging dispersal

% foraging individuals per distance band (ESAS & coastal census)

% Telemetry locations per distance band

• In Greece the species 
seem to forage in the 
coastal zone and close to 
their colonies (approx. 
10-12km).

• Analysis not yet complete



Seabird foraging distribution deduced from 
telemetry data

Leipsoi: Larus audouinii foraging areas



Factors affecting L. audouinii in Greece

Identified threats Evaluation of impact 
Depletion of fish stocks General phenomenon throughout Greece 

identified by fishermen but no concrete data 
available  Threat level unknown, potentially 
high. 

Predation (rats, gulls, raptors) Significant variation between years & sites 
 Rats: up to 14% (potentially up to 23%) of 
eggs and chicks 
 Gulls: up to 9% of eggs and chicks 
 Raptors: locally up to 100% chicks and 
even adult birds 

Competition for prey (gulls) Competition for food with YLG intensified 
  Threat level unknown 

Bycatch in fishing gear Bycatch in demersal longlines  Locally at 
least 2.5% of breeding population annually. 

Human disturbance during 
spring/summer 

Generally low although locally may be high if 
visits prolonged and at incubation period 
Impact unknown. 



Conclusions

• National breeding population of L. audouinii has declined from 700-900 to 350-500 
pairs during the last decade.

• Breeding regions and sites remain the same, but colony size has fallen.
• Fragmentation of colonies into subcolonies has been recorded, making them more 

vulnerable to predation and disturbance.
• Exact reasons for population decline and fragmentation remain unknown.

• Possible explanations could include that
• low prey availability intensifies competition with YLG for 

limited resources, while also increasing probability 
predation events.

• low prey availability forces adults to feed behind 
coastal longline fisheries and increases probability of 
being accidentally caught in fishing gear.

• the species in Greece exhibits small foraging dispersal 
(10-12km) from the colony. Thus, when fish stocks are 
depleted locally, adults do not travel further to forage 
and are unable to sustain their chicks.



Future steps

• Delineation of marine IBAs until end 2012 in order to ensure 
designation and thus protection of the most critical marine areas for 
the species.

• Implement rat eradication actions on certain colonies where 
predation has been recorded in the past.

• Investigate the population dynamics of the Greek population and 
monitor specific colonies in order to attain long-term trends of 
breeding parameters.

• Monitoring YLG populations in order to investigate their effect on L. 
audouinii productivity through predation and/or competition.




