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ABSTRACT
The Yellow-legged Gull's dietL@rus michahelliswas studied by analyzing 170 pellets of adultiected on roofs of buildings and houses
in Tigzirt city (urban area), from 2013 to 2015.€eTdirect dietary analysis study has resulted inidleatification of 65 food items. The
dietary diversity of the Yellow-legged Gull in urbarea was found to be richer in inorganic tharaoigitems. The proportion of “other
remains” in pellets of Yellow-legged Gull adultsTigzirt is the largest during these three yearshisfervation with 39.53%, 45.09% and
43.73% respectively, followed by the food categ@presented by meat remains (31.4% in 2013; 17ih42015), and vegetation remains
ranking last (10.65% in 2014). With regard to tbeafjing habitat and nesting urban pairs, it apptats Yellow-legged Gulls of Tigzir
city (southern shore of the Mediterranean Sea) sedya significantly dependent on landfills.
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INTRODUCTION

In Mediterranean basin, Yellow-legged Gulafus Michahelli§ colonies have increased over the past forty
years, particularly in the occidental northern shf87]. Its strongly plastic breeding habitat cleéesizes this
seabird species, thus they can colonize both iadagnvironment and banks of the river; on rockgtésand
urban littoral area [17]. Demographic growth in Ntedranean coasts continued with an urban colooizat
[39]. [38] realized a study of this new habitat &eior of Yellow-legged Gulls and counted 300 bregdbairs,
which colonized more than ten buildings in Fremnmhris. It's in Menton (town in south of France) &84, for
the first time that a colonization by Yellow-leggé&dill of a city had been noted.

Two factors have been exposed to explain this rdpidographic explosion of Laridae colonies: ondhe
hand, human activities like fish remains of trawland household garbage, and protected measunesting
sites [4, 7, 28, 33, 10]. According to [9], absentgecent exhaustive survey about urban colomeBrance,
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more than forty (Mediterranean and Atlantic litiprand continental France) don't allow to actuakaeount of
nesting pairs of Laridae in urban area.

In Algeria, urban nesting of Yellow-legged Gullsnche proved in seven coastal cities (West to Efst o0
southern shore of Mediterranean Sea): Oran, Aliggeirt, Bejaia, Jijel, Skikda and Annaba [24].Kabylie, in
Tigzirt city, the breeding of Yellow-legged Gulls @ébserved since 2005 [34].

This study is intended to analyze annual changesdoft Yellow-legged Gull trophic diet in Tigziritg
(urban area) during three years (2013, 2014, 20153. study seems to be the first research in sontshore of
Mediterranean, particularly in Algeria, about thishject.

Study area:

For this study, we carried out our focus on Tigzirtcoastal city in Kabylian area (36°53’ N, 4°(),
situated ca. 38 kilometers from the northern of Tmzou region (Wilaya). With its 35 kilometers adastline,
this town opens towards the Mediterranean withoitg), sandy beaches and its fishing port and matmthe
south, there are the first hills of the Tellianas] in the west Mizrana Forest, and the east isactaized by
Iflissen region with mountainous terrain, rangingni about 100 to 700 m (Fig.1).

Tigzirt downtown’s surface area is 45 km2 with gplation of 5.958 people that is increasing atta od
2.6 % a year and where there is approximately ataghbuildings, which reach up to 20 meters [32].

Urban area of Tigzirt

Tigzirt

Tizi-Ouzou

Algeria Tunisia

Morroco

Fig. 1. Geographical location of the Yellow-legged Gu{l's michahelli on urban area of Tigzirt, Algeria.
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MATERIALS AND METHODS

The current study df. michahellisdiet was based on the analysis of adults’ pelfetdlets were collected
from the urban colony in Tigzirt during the breagliperiod between February and May, over a periotthrefe
years (2013, 2014, and 2015). Respectively, twaimg; forty-six and ninety-five pellets were santpbleach
year on the roofs of houses. It's often difficdtfind the pellets on buildings. However, this éonéd increase
in our sampling can be explained by the increas¥edow-legged breeding pairs with 25, 38 and Silpur

area of study.

Regurgitated pellets were collected into paper baigb affixed labels containing information on the
number of pellets, their sampling date, and locatithese bags were transported and stored in tioedtory.
Then, pellets were placed in a Petri dish and elilurvith water to facilitate their handling. Aftdrat, pellets
were shelled using two pairs of entomological gliddnder a binocular microscope, the pellets wéveled
into constituent fragments and sorted. Detacheghfemts were collected and arranged in a gridded ¢ish,
each one marked again with the number of pellatepsing date and location.

Finally, we proceeded with the identification andagtification of prey species, based on reference
collections and specialized literature. Thus, remman pellets of regurgitation allowed us to det@ate seven
categories of remains, such as terrestrial and n@mavertebrates, terrestrial and marine invertebrgant
remains, meat remains and the last class is trothef remains, which brings to our notice [25,.26]

Results:

The study of 170 regurgitation pelletslofmichahellis collected from 2013-2015, in Tigzirt city, revedl
the existence of 71 food items (Appendix 1). Theesity of food items identified was divided inteven food
categories: terrestrial and marine vertebratesegtrial and marine invertebrates, meat and plam@arns, and

the last category comprising “other remains” (Table

The year 2015 represents the highest total abuedavith 46 food items and 6.74 items per pellet toed
least was recorded in 2013, with a total abundaf@? and only 3.91 items. It is evident from Talbléhat the
category of other remains is better representeihgltine 3-year period in the diet of adults Yelltegged Gull
resident in Tigzirt's urban area. From 2013 to 20dther remains amounted to 39.53%, 45.09% and7%a.8&
is followed by the category of meat remains in 20t 31.4% and in 2015 with 20.55% but in 2014 th
second position is occupied by plant remains wigt63%. For the third position, there is a high tibitg,
because we found in 2013, 11.63% of plant remaireur samplings. However, in 2014 it is marine elrate
that occupied this third position with 14.45% wteesén 2015, we recorded terrestrial invertebraii#is 16.34%
of frequency. We realized via our study that tdrralsinvertebrates are not insignificant. With @98 in 2013
and 6.94% in 2014, they occupied the fourth pasitiothe diet of urban resident Yellow-legged Glil2015,
this fourth position was obtained by the categdrplant remains.

For years 2013 and 2015, the part of marine amddiial vertebrates just as well marine invertedware
poorly represented in our data. In 2014, categodBsmeat remains, terrestrial vertebrates and rearin

invertebrates that are much less in diet of urballow-legged Gull (tab.1).

With occurrence frequencies of 93.10%, 31.03% ah81®0, respectively for 2013, 2014 and 2015, meat
remains were the better food items representetid@rdiet of our seabirds in Tigzirt city. Inorgam@mains in
pellets sampled in the same period of time vaniethf12.22 % to 33.62%. In 2013, adults urban Larigallets
of regurgitations are poorly composed by plant ies)and terrestrial invertebrates, whereas in 201d12015,
the least represented are marine vertebratesstiéatanvertebrates and plant remains. Finallpnfr2013 to
2015, our samplings contain relatively little marinvertebrates and terrestrial vertebrates.

Table 1: Frequency of food categories identified in pelletd.. Michahellisin Tigzirt city (urban area). Food categories, regged as

centesimal frequency (FC %) and frequency of oenae (OC %).

Years 2013 2014 2015
Food categories AR% C% AR% C% ARY C%
Terrestrial invertebrates 9.30 6.90 6.94 10.35 45827
Marine invertebrates 1.16 3.45 4.05 4.83 163 185
Terrestrial vertebrates 1.16 3.45 4.62 5.52 1/8433 1|
Marine vertebrates 5.81 8.62 14.45 21.55 716 7,78
Meat remains 31.4 93.1 5.2 31.03 20.524.81
Plant remains 11.63 5.75 19.65 10.54 8.28 4.29
Other remains 39.53 16.75 45.09 33.62 43.872.22
Average diversity 3.91 4.02 6.74

We notes that scores were not normally distribu@d = 0.42, p-value <2.2e-16). Therefore, a
nonparametric test is used (Kruskal-Wallis). Thauskal-Wallis test is a statistical method used t&sting
samples coming from a common origin. In our stutthgse are pellets of regurgitation from adult mesti

Yellow-legged Gull, collected in Tigzirt urban arfeam 2013 to 2015.
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This test (df = 2, p-value = 4.17e-05) confirmsgn#icant difference between food items in thetaitour
seabirds nesting in city according to the 3-yeaiogeexamined in our study. The scores are claskifito two
homogenous groups, in which 2015 and 2014 areihdtie same group whereas 2013 is in an otherNext,
this test showed a significant difference betwesrdfcategories (df =6, p-value =0.0001533). Thesd ftems
are distributed into 3 homogenous groups, wherénmasertebrates and inorganic remains are cladsifi¢he
first homogenous group; the second homogenous gsocpmposed by meat remains and the last homogenou
group contains terrestrial invertebrates, plantaiesiterrestrial vertebrates and marine invertelsrat

Discussion:

The Yellow-legged Gull is known to respect an oppoistic feeding behavior (plants and animal praayl
foraging in marine, agricultural and natural spadé® analysis of 170 adult michahellispellets during the 3-
year period (2013-2015) at an urban colony in Tigaty (kabylian Coast, Algeria) confirms a highniability
of this seabird diet, as is the case with trophét df this species in its natural space [20,,316 12, 26, 27,
11, 2, 21, 36].

The diet composition of Tigzirt urban Yellow-legg€&dill appears to be similar for the three yearstofly.
The category of “other remains”, specifically inaric, is mainly represented in its diet. This digant
proportion can be explained by the municipal ldhdfocated within less than 300 m from urban cglaf
Laridae. Our results agree with the results of [@4]andfill of Bejaia and by [7]; [33]; [13] ; [26 [27] ; [35] ;
[15]; [35] ; [1] and [10].

[30] noted that owing to the generalist and oppustic feeding habits of the Yellow-legged Gull,ist
reasonable to assume that the availability of theseurces makes a considerable contribution t@xpansive
dynamics of its populations in the Mediterranean.

Comparing with other close seabird species, likeriHg Gull, Larus argentatus|19, 5, 29] or Ring-billed
Gull, Larus delawarensjq8], wastes from landfills composed with a sigraht share the diet of these nesting
gulls.

It has been demonstrated that a significant inveoseelation between landfill accessibility anddging on
terrestrial habitats [14], underlining the influenof landfill accessibility on the characteristimSthe chick’s
diet.

Wild animals get well-known reservoirs of Campylotea and Salmonella. The influence of insalubrious
diets on the prevalence of both enterobacteri@éyslls is investigated. So, campylobacter occagén Gull
chicks sampled along the north eastern Iberiantagas directly related to the degree of refuse comnion.
Thus, Campylobacter and Salmonella spp. are ttéinigacauses of zoonotic enteric infections, in d=ved
and developing countries, and their incidence ieasing even in countries with adequate publidtinea
surveillance [31]. In addition, [22] draws our atfien to the prevalence of Campylobacter spp. sulaset of
wild bird species, including gulls, and found th@t jejuni prevalence was greatest in the Laridae.
Campylobacteinfections are among the most common bacterigciidns in humans and responsible for the
majority of bacterial foodborne illnesses like gaenteritis, usually due to the consumption of wodeked
poultry. Research on which avian species trandmitbacterium is limited, especially in the US. [28]their
study, sampled wild birds in three families—Ana#d&colopacidae, and Laridae in eastern North Aradn
determine the prevalence and specific strains ofigydobacter. Again, [18] specified that Salmone&lfderica
serovar Newport pattern JJPX01.0061 has been fdehtis causing several multistate outbreaks inasel0
years, primarily due to contamination of tomatossag in Virginia (USA). It would therefore be vahia to
realize a public health survey associated witha research on Yellow-legged Gulls in Tigzirt to cheterize
this possible threat for the Laridae and population

In conclusion, we can therefore confirm, with owrostudy, that the same percentages of food itartisei
composition of diet during the 3-year period andaur colonization by Yellow-legged Gull in Tigzirity; on
kabylian coast of Algeria, reflect impact of lanidfi

This monotonous Yellow-legged Gull diet, which afteonsists mainly of refuses from landfills, can be
dangerous for health of this protected seabirdsfanthe public health of citizens because Tig&rsituated
between Mediterranean Sea and land? Could thisdughability of food derived from human activitieseate
a dependence on landfills? Could Laridae trophiét dhd nesting in urban area be affected by exioit of a
sanitary landfill despite of a trend of a currerifanisation in Tigzirt?
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Appendix 1: Frequency of food items identified in regurgitatipellets ofL. michahellisin urban area of Tigzirt (Kabylian Mediterranean
coast, Algeria), from 2013 to 2015, expressed agesenal frequency (AC %) and frequency of occureefOC %).

Food Year | 2013 2014 2015

Categories Food items Ni |[AR% | OC% | Ni AR% | OC% | Ni AR% | OC%
Insects sp. ind. 4 4,65 13,8 8 4,62 27,99 16 4,91 7,781
Coleoptera spind. 2 2,33 6,9 1 0,58 3,45 5 1,53 5,56

Coleoptera spind. - - 2 0,61 2,22
Terrestrial Coleoptera spind. - - - - - - 1 0,31 1,11
invertebrates Carabidae spind. 1 1,16 3,45 - - - 4 1,23 4,44
Carabidae spind. - - - - - - 4 1,23 4,44
Aphaenogaster testaceo pilosa 1 1,16 3,45 2 1,16 6,9 3 0,92 3,33
Pheidole pallidula - - 1 0,58 3,45 - -
Tetramorium biskrensis - - - - - - 1 0,31 1,11
Componotusp. ind. - - - - - - 3 0,92 3,33
- - 3
1

Messorsp. ind. - - - - 0,92 3,33
Crematogastesp. ind. - - - - - - 0,31 1,11
Formicidae. Ind. - - - - - - 6 1,84 6,67
Hemiptera sp. Ind. - - - - - - 1 0,31 1,11
Lamellibranchia spind. - - - 1 0,58 3,45 2 0,61 2,22

Marine Lamellibranchia sp ind. - - - 1 0,58 3,45
invertebrates Lamellibranchia sp ind. - - - 1 0,58 3,45 - - -
Lamellibranchia sp ind. 1 1,16 3,45 2 1,16 6,9 1 0,31 1,11
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Gasteropoda sp. ind. - - - 2 1,16 6,9 - - -
Sepia officinalis - - - - - 2 0,61 2,22
Erithacus rebicula - - - - - - 1 0,31 1,11
Avessp. ind. 1 1,16 3,45 - - - 1 0,31 1,11
Avessp. ind. - - - 2 1,16 6,9 1 0,31 1,11
Terrestrial Avessps. ind. - - - 2 1,16 6,9 - - -
vertebrates Avesspi.ind. - - - 2 1,16 6,9 - - -
Columbidae sp. ind. - - - 1 0,58 3,45 2 0,61 2,22
Passersp. ind. - - - 1 0,58 3,45 - - -
Passeriforms sp.ind. - - - - - - 1 0,31 1,11
Piscessp . ind. 2 2,33 6,9 7 4,05 24,14 7 2,15 7,78
Marine Piscessp..ind. - - - 5 2,89 17,24 6 1,84 6,67
Vertebrates Piscessp; ind. - - - 4 2,31 13,79 4 1,23 4,44
Sardinapilchardus 3 3,49 10,3 9 52 31,03] 11 3,37 12,2p
Meat Gallus domesticus 27 | 314 93,1 9 5,2 31,03] 65 19,94 72,22
remains Bones of bovidae - - - - - - 1 0,31 1,11
Felis catus - - - - - - 1 0,31 1,11
Zea mays 5 5,81 17,2 3 1,73 10,34 6 1,84 6,67
Fruit sp. ind. 1 1,16 3,45 4 2,31 13,79 - - -
Fruit sp. ind. - - - 2 1,16 6,9 - - -
Fruit sp. ind. - - - 1 0,58 3,45 - - -
Fruit sp. ind. - - - 2 1,16 6,9 - - -
Fruit sp. ind. - - - 1 0,58 3,45 - - -
Fruit sp. ind. - - - 1 0,58 3,45 - - -
Fruit sp. Ind. - - - 1 0,58 3,45 - - -
Fruit sp. ind. - - - 2 1,16 6,9 - - -
Poaceae sp. ind. 1 1,16 3,45 7 4,04 24,14 - - -
Plant remains Solanum lycopersicum - - - 3 1,73 10,34 | - - -
Allium sativum - - - 2 1,16 6,9 - - -
Allium cepa - - - 1 0,58 3,45 - - -
Malus domestica - - - 1 0,58 3,45 - - -
Citrus sp. ind. - - - 1 0,58 3,45 1 0,31 1,11
Cucumissp. ind. - - - - - - 1 0,31 1,11
Triticum sp. ind. - - - - - - 3 0,92 3,33
Capsinunsp. ind. - - - - - 3 0,92 3,33
Seed sp. ind. - - - - - - 3 0,92 3,33
Olea europea 1 1,16 3,45 2 1,16 6,9 10 3,07 11,1
Anthemis nobilis 1 1,16 3,45 - - - - -
Dicotelydone sp ind. 1 1,16 3,45 - - - - - -
Fragment of eggshell 2 2,33 6,9 25 14,9 86,21 3[L 519, 34,44
Human hairs 2 2,33 6,9 11 6,36 37,98 2§ 8,5 3111
Pebbles 16| 18,6 55,2 - - - 35 10,7 38,89
Paper 3 3,49 10,3 20 11,6 68,97 - - -
Plastic 7 8,14 24,1 5 2,89 17,24 28 8,59 31,11
Synthetic fiber 3 3,49 10,3 5 2,89 17,24 2 0,61 22,2
Glass 1 1,16 3,45 6 3,47 20,69 7 2,15 7,78
Foil - - - 1 0,58 3,45 6 1,84 6,67
Other remains  |-20aP i - 5 289 | 17.24] - - -
Tar - - - - - - 3 0,92 3,33
Fer - - - - - - 1 0,31 1,11
Sticky tape - - - - - - 1 0,31 1,11
Rubber band - - - - - - 1 0,31 1,11
86 | 100 173 | 100 326 | 100




