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Ecological Analysis of Butterfl ies and Day-Flying Moths Diversity of the Gouraya National Park 
(Algeria). Berkane, S., Hafi r, H., Moulaï, R. — Th is work represents an initial analysis of butterfl ies and 
day-fl ying moths of the Gouraya National Park (Algeria). Forty-eight fi eld-surveys were made between 
February 2011 and January 2012, in three stations (the cliff , the low matorral and the high matorral). It 
allowed us to identify 38 species, belonging to 6 families: Lycaenidae (13 species), Nymphalidae (10 spe-
cies), Pieridae (9 species), Papilionidae (2 species), Hesperiidae (2 species), Zygaenidae (1 species) and 
Sphingidae (1 species). Th e low matorral and cliff  were the richest stations, with 33 species for the fi rst 
one and 23 species for the latter. Only seven species were observed in the high matorral where the high-
est centesimal frequency was recorded for the Pararge aegeria (47.83 %). Th is species records the highest 
frequency of occurrences in all 3 stations. Th e low matorral (H´ = 4.25 bits, E = 0.84) proved to be the most 
diversifi ed and balanced station.
Key words: Gouraya National Park, butterfl y, day-fl ying moth, ecology, diversity.

Introduction

Inventories are more necessary than ever today in the face of the disappearance of entomofauna diversity 
(Ouin et al., 2000; Lafranchis, 1997). Butterfl ies are excellent bio-indicators of environmental quality. Indeed, 
their great diversity and varied ecological requirements make them a taxonomic group of choice for biodiversity 
monitoring in a wide range of terrestrial environments (Tarrier & Delacre, 2008; Manil et al., 2007; Pasquet, 2006).

A recent systematic and ecological catalogue of butterfl ies were established for Algeria (Tennent, 1996). 
It was followed by an inventory of butterfl ies inhabiting the most interesting habitats in north-eastern Algeria, 
in particular wetlands (Samraoui, 1998). More recently work on the diversity and abundance of butterfl y spe-
cies were directed at agricultural plots in central northern Algeria (Remini & Moulaï, 2015) or on the Belezma 
National Park in the Aurés region (Berkane et al., 2019).

Within the coastal ecosystems of Kabylies-Numidia (Véla & Benhouhou, 2007), a particular sector: 
Gouraya National Park (GNP) is famous for its endemic plant species and associations, and has long attracted 
the attention of scientists (Pons & Quezel, 1955). Despite its protected status, the region´s social and tourist 
needs make it a highly coveted area. Th e most serious threats to this protected area, and therefore to the but-
terfl y populations it shelters, consist of overcrowding (the infl ux of tourists and the lack of civic-mindedness) 
and the anthropogenic destruction of habitats (urbanization, clearing, quarries, etc.) (Rebbas, 2014).
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Noting that to date no study has made it possible to identify the butterfl ies present in this protected area. 
Th e present work therefore focuses on an inventory of local populations of the butterfl ies and day-fl ying moths 
in order to assess their wealth, composition and ecology.

 
Material and methods

Study  area  and  s i t e s .  Th e GNP is located on the eastern coast of Algeria. It is part of the coastal 
ranges of the Tellian Atlas. With an area of  2080 ha, it occupies 10.2 % of  the territory of the Wilaya of Bejaia. 
It is bounded on the North by the Mediterranean Sea, on the East side by the pointe noire to the Cap-Bouac, on 
the South by the city of Bejaïa and the road 24, and on the West by the village Issoumer up to Boulimat beach. 
In 2004, this park was classifi ed as biosphere reserve by the international coordinating council of the Man and 
Biosphere (MAB) program of UNESCO in Paris (Rebbas, 2002; Vela & Benhouhou, 2007; Boumecheikh, 2011; 
Moulaï & Mostefai, 2015) (fi g. 1). According to the Emberger system (1955) adapted by Daget (1977) with tem-
peratures in degrees Celsius, Th e GNP is situated in a subhumid bioclimatic environment during warm winter 
(Q2 = 124). Th e weather station of Bejaia records on average 762 mm of rain per year. Th e average minimum 
temperature for the coldest month is 7.5 °C and the maximum temperature for the hottest month is 29.7 °C 
(Rebbas et al., 2011).

Th ree stations were chosen within the GNP: a cliff , a low matorral and a high matorral.
Th e cliff  (36°46´12.21˝ N 5°06´04.17˝ E, altitude: 399 m) (fi g. 1 — Station A) is located in the North-East 

of the park, at Cape Carbon. It is bordered on the north by the Cape Carbon lighthouse zone, on the East and 
West by the Mediterranean Sea and it is crossed by a tourist track. Th is habitat is determined by the presence 
of compact calcareous rocks exposed to the North, forming abrupt and high vertical or slightly sloping coasts 
(85–95 % inclination). Th e vegetation covers 45 % of the station and the rock outcrops can be up to 55 %. Its 
vegetation does not exceed 1 to 1.5 meters. It consists mainly of: Quercus coccifera (L.,  1753), Phillyrea latifolia 
((L.) Maire (1934)), Bupleurum plantagineum (Desf., 1798) and Chamaerops humilis (L., 1753). Let us note the 
presence of a Euphorbia dendroides (L., 1753) formation, unique to the Mediterranean.

Th e low matorral (36°46´03.90˝ N 5°04´08.14˝ E, altitude: 333 m) (fi g. 1 — Station B) is located in 
south-eastern art of the Park. It bordered on the North by Jebel Gouraya and on the South by the city of Bejaia. 
A tourist track crosses it on both sides. It is usually on fairly low slopes (24 %). Its general recovery does not 
exceed 60 % and it is characterized by the dominance of a shrub layer which can reach 1 to 2 meters high. Th e 
plant species that characterize it are: Quercus coccifera, Pistac ia lentiscus (L., 1753), Myrtus communis (L., 1753), 
Ceratonia siliqua (L., 1753) and Pinus halepensis (Mill., 1768).

Th e high matorral (36°45´59.39˝ N 5°05´53.58˝ E, elevation: 399 m) (fi g. 1 — Station C) is located in the 
integral of the Park. It´s bounded by the tourist route that runs through the park. Th is habitat is generally found 
on medium-slope lands (35 %). Th e vegetation cover is greater than 89.44 %. It´s determined by a relatively high 

Fig. 1. Geographic location of Gouraya National Park and the study sites (Hafi r Halim).
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shrub layer (4 m). Th e plant species that dominate are: Olea europaea (L., 1753), Ceratonia siliqua, Phillyrea 
latifolia and Pistacia lentiscus, with some feet of Pinus halepensis (Boubaker, 2012; Boumecheikh, 2011; Pons 
& Quezel, 1955).

Th e method chosen for this inventory is that of linear transects resulting from a standardized protocol for 
the Lepidoptera “Butterfl ies Monitoring Scheme” inventory (Pellet & Gander, 2009; Lafranchis, 1997; Pollard 
& Yates, 1993; Pollard, 1977). A regular count at sight of individuals of all species encountered was made by 
the same observer at least once a week and per station. 500 m / station, over a width of 5 meters, was covered 
in 20 min. Most of the butterfl ies were caught with a net, determined in the fi eld, and released. Th ere were also 
defi nitive catches for identifi cation at the laboratory, whenever necessary. In situ photos were also taken. Th e 
determination of the species was made using the guides of Tennent (1996) and Tolman & Lewington (1999), 
as well as the work of Robineau (2007) and Hofmann (1979). Certain meteorological conditions must be re-
spected: between 13 and 17 °C for a minimum sunshine of 60 % and without the constraint of sunshine beyond 
17 °C except for the force of the wind never to exceed 40 km / h (Ouin et al., 2000; Carrière, 2013). In total, 
48 trips per station were made between February 2011 and January 2012.

Eco log ica l  ind ices  and  s ta t i s t i ca l  ana lys i s .  Th e data collected were processed using the follow-
ing indicators: Species richness (S), which is the total number of species present in a station; Average richness 
(Sm); which is the average number of species encountered during every counting event: Sm = ∑ Ni/R (Ni: 
number of species in survey i, R: total number of surveys) (Ramade, 1984). Centesimal Frequency (Relative 
Abundance) (%), Fc % = (ni/N) X 100, (Fc: Relative abundance of stand species; ni: Number of individuals of 
species i taken into consideration; N: Number of individuals of all species combined); Frequency of Occurrence 
(Constancy); the frequency of occurrence represents the ratio of the number of occurrences of a given species to 
the total number of records N. It is calculated by the following formula: Fo % = (Pi x 100)/N (Fo %: frequency of 
occurrence; Pi: number of surveys containing the species under study; N: total number of surveys carried out). 
Depending on the frequency of occurrence, the following categories are distinguished (Dajoz, 2006), species 
are: ubiquitous if Fo = 100 %, constant if 75 % ≤ Fo < 100 %, regular if 50 % ≤ Fo < 75 %, incidental if 25 % ≤ 
Fo < 50 %, accidental if 5 % ≤ Fo < 25 %, rare if Fo < 5 % (Dajoz, 1971; Faurie et al., 2003). Th e frequencies of 
occurrence of the stand or species are grouped into classes, which are determined according to the following 
Sturge rule: N = 1 + (3.3 log n) (N: Number of classes; n: number of species present) (Scherrer, 1984).

S t ruc tura l  Eco log ica l  Indices .  Th e diversity indices depend on the specifi c richness of the stand 
and its structure and make it possible to evaluate the biodiversity of the stand. Shannon-Weaver Diversity Index 
(binary digit (bits)): Th e diversity index of Shannon-Weaver is considered the best way to translate diversity. 
Th is index is calculated using the following formula: H´ = -∑ (Ni / N) log2 Ni / N (Ni: number of individuals of 
a given species, i ranging from 1 to S (total number of species). N: total number of individuals. Piélou Fairness 
Index, Equitability (E): is a second fundamental dimension of diversity, it is the distribution of the number of 
individuals per species. It is the ratio between the maximum diversity (Hmax), it is expressed as follows: E = 
H´/ H´max. (E: Equitability Index; H´: Shannon-Weaver Diversity Index,; H´max: Maximum diversity). It is 
obtained by the following formula H´max = log 2(S), (S: Is the number of species forming the stand). Fairness 
makes it possible to compare the structures of insect stands (Ramade, 1984; Pielou, 1969). And fi nally, the Sö-
rensen Index: Cs = 2J / a + b * 100 (a: number of species present in site A; b: number of species present in site B 
and J: number of common species at site A and B) (Magurran, 1988).

An analysis of the correspondences (CA) is carried out with the version: 3.20 of Past soft ware. It will make 
it possible to associate certain species with certain stations.

Results

Th irty-eight butterfl y species are observed during an annual cycle (February 2011–Jan-
uary 2012) in the GNP. Rhopalocera are the most diversifi ed with 36 species; 34 recorded 
during the inventory period and 2 (2 individuals for Charaxes jasius and 5 individuals for 
Melanargia ines) were found during subsequent outings, or 31.67 % of the Algerian rho-
palfauna (120 species according to Tennent (1996)). For further ecological and statistical 
studies, two species (Charaxes jasius and Melanargia ines) will not be taken into account. 
Th e Rhopalocera are represented by 5 families: Papilionidae, Pieridae, Lycaenidae, Nym-
phalidae and Hesperiidae. Th e Lycaenidae was the richest with 13 species. It is followed by 
the Nymphalidae and the Pieridae with 10 and 9 species respectively. On the other hand, 
Papilionidae and Hesperidae, are represented by 2 species for each. Day Heterocera is rep-
resented by 2 families, the Zygaenidae and the Sphingidae, with only one species for each. 
Six of the species listed in the park have the status of protected species in Algeria, namely: 
Iphiclides feisthamelii, Papilio machaon, Colias croceus, Gonepteryx rhamni, Vanessa ata-
lanta and Polyommatus icarus.
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Th e highest centesimal frequency was recorded at the high matorral by Pararge aegeria 
with an abundance of 47.83 %. In the cliff , the most abundant species are those of Colotis 
evagore (19.23 %), the Pieris rapae (17.79 %) and the Gonepteryx cleopatra (10.58 %). And 
in the low matorral, Anthocharis belia (12.87 %), Pieris brassicae (10.38 %) and Callophrys 
rubi (10.15 %). Th e frequency of occurrence for each species and for each station shows 
that Pararge aegeria recorded the highest frequencies for the three stations.  Firstly, like a 
regular, with 50 % for the low matorral, and secondly like incidental specie, with 45.83 % 
for the cliff  and 37.5 % for the high matorral (table 1).

T a b l e  1 . Average number, centesimal frequencies (Fc, %) and frequency of occurrences (Fo, %), 
calculated for the species of butterfl ies of the Gouraya National Park at the three stations, species in bold 
type: protected species in Algeria

 Species  Code
Cliff Low matorral High matorral

ni Fc, % Fo, % ni Fc, % Fo, % ni Fc, % Fo, %

Anthocharis belia 
(Linnaeus, 1767) Abe 15 7.21 25 Inc 57 12.87 35.42 Inc 2 4.35 6.25 Acc
Aricia agestis 
(Denis et Schiff ermüller, 1775) Aag 0 0 0 3 0.68 8.33 Acc 0 0 0
Borbo borbonica 
(Boisduval, 1833) Bbo 0 0 0 1 0.23 6.25 Acc 0 0 0
Callophrys rubi 
(Linnaeus, 1758) Cru 0 0 0 45 10.15 33.33 Inc 0 0 0
Celastrina argiolus 
(Linnaeus, 1758) Car 0 0 0 2 0.45 4.16 Rar 0 0 0
Charaxes jasius 
(Linnaeus, 1767) Cja 0 0 0 2 – – 0 0 0
Coenonympha arcanioides 
(Pierret, 1837) Car 0 0 0 4 0.9 16.66 Acc 0 0 0
Colias croceus 
(Geoff roy in Fourcroy, 1785) Ccr 3 1.44 25 Inc 7 1.58 16.66 Acc 4 8.7 6.25 Acc
Colotis evagore 
(Klug, 1829) Cev 40 19.23 35.42 Inc 3 0.68 8.33 Acc 0 0 0
Cynthia cardui 
(Linnaeus, 1758) Cca 6 0.96 6.25 Acc 17 1.81 33.33 Inc 0 0 0
Danaus chrysippus 
(Linnaeus, 1758) Dch 1 0.48 8.33 Acc 0 0 0 0 0 0
Euchloe crameri 
(Butler, 1869) Ecr 1 0.48 8.33 Acc 0 0 0 0 0 0
Gonepteryx cleopatra 
(Linnaeus, 1767) Gcl 22 10.58 41.66 Inc 33 7.45 50 Reg 0 0 0
Gonepteryx rhamni 
(Linnaeus, 1758) Grh 13 6.25 41.66 Inc 9 2.03 33.33 Inc 2 4.35 6.25 Acc
Iphiclides feisthamelii 
(Duponchel, 1832) Ife 5 2.4 29.17 Inc 7 1.58 31.25 Inc 0 0 0
Lampides boeticus 
(Linnaeus, 1767) Lbo 2 0.96 6.25 Acc 11 2.48 16.66 Acc 0 0 0
Lasiommata megera 
(Linnaeus, 1767) Lme 3 1.44 16.66 Acc 6 1.35 16.66 Acc 0 0 0
Leptotes pirithous 
(Linnaeus, 1767) Lpi 7 3.37 25 Inc 32 7.22 35.42 Inc 6 13.04 8.33 Acc
Lycaena phlaeas 
(Linnaeus, 1761) Lph 4 1.92 8.33 Acc 9 2.03 31.25 Inc 0 0 0
Macroglossum stellatarum 
(Linnaeus, 1758) Mst 3 1.44 14.58 Acc 19 4.29 33.33 Inc 0 0 0
Melanargia ines 
(Hoff mannsegg, 1804)  Min 0 0 0 5 - - 0 0 0
Papilio machaon 
(Linnaeus, 1758) Pma 6 2.88 16.66 Acc 3 0.68 16.66 Acc 0 0 0
Pararge aegeria 
(Linnaeus, 1758) Pae 14 6.73 45.83 Inc 20 4.51 50 Reg 22 47.83 37.5 Inc
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Th e richest station is the low matorral, with 32 species followed by the cliff  with 23 spe-
cies and lastly, the high matorral, with 7 species. Th e average species richness, expressed as 
the average number of species per survey, is highest in the low matorral area, with 7.54 spe-
cies. It is followed by the cliff , with 4.5 species and 0.85 species for the high matorral. Th e 
low matorral (H´: 4.25 bits, E: 0.84) is the most diversifi ed and the most balanced station in 
front of the cliff  (H´: 3.74 bits, E: 0.83) and the high matorral (H´: 2.29 bits, E: 0.81) (table 2).

Th e application of the Sörensen similarity coeffi  cient between the three stations shows 
that the highest similarity is noted between the cliff  and the low matorral with a value of 
70 %. It is followed by the one that gathers the cliff  and the high matorral with a coeffi  cient 
of 34 %. Th e lowest value is noted between low matorral and high matorral with 26 %.

Th e study of the evolution of the species richness of butterfl ies and day-fl ying moths 
in the three stations in the GNP, during an annual cycle, shows two peaks of appearance in 
two of the study stations: the low matorral and the cliff . Th e fi rst one takes place in spring 
between April and June then the second one which is smaller, in autumn, between Septem-

Pieris brassicae 
(Linnaeus, 1758) Pbr 3 1.44 22.92 Acc 46 10.38 41.66 Inc 0 0 0

Pieris rapae 
(Linnaeus, 1758) Pra 37 17.79 25 Inc 40 9.03 43.75 Inc 6 13.04 14.58 Acc
Plebejus allardi 
(Oberthür, 1874) Pal 0 0 0 6 1.35 22.92 Acc 0 0 0
Polygonia c-album 
(Linnaeus, 1758) Pca 0 0 0 0 0 0 4 8.7 6.25 Acc
Polyommatus bellargus 
(Rothenburg, 1775) Pbe 0 0 0 5 1.13 8.33 Acc 0 0 0
Polyommatus icarus 
(Rottemburg, 1775) Pic 0 0 0 4 0.9 25 Inc 0 0 0
Pontia daplidice 
(Linnaeus, 1908) Pda 0 0 0 1 0.23 8.33 Acc 0 0 0
Pyronia bathseba 
(Fabricius, 1793) Pba 0 0 0 1 0.23 8.33 Acc 0 0 0
Satyrium esculi 
(Hübner, 1804) Ses 0 0 0 2 0.45 8.33 Acc 0 0 0
Satyrium ilicis 
(Esper, 1779) Sil 3 1.44 8.33 Acc 0 0 0 0 0 0
Th ymelicus acteon 
(Rottemburg, 1775) Tac 2 0.96 8.33 Acc 10 2.26 8.33 Acc 0 0 0
Tomares ballus 
(Fabricius, 1787) Tba 0 0 0 7 1.58 16.66 Acc 0 0 0
Tomares mauretanicus 
(Lucas, 1849) Tma 0 0 0 1 0.23 6.25 Acc 0 0 0
Vanessa atalanta 
(Linnaeus, 1758) Vat 2 2.88 14.58 Acc 8 3.84 33.33 Inc 0 0 0
Zygaena algira fl orae 
(Slaby, 1974) Zal 16 7.69 16.66 Acc 24 5.42 33.33 Inc 0 0 0

Note . ni — number of individuals, code — code species, Rar; rare, Acc; accidental species, Inc; incidental 
species, Reg; regular. 

T a b l e  2 .  Ecological indices and structural indices calculated for the three stations of the Gouraya 
National Park

Ecological Indices Station
Cliff Low matorral High matorral

Species richness (S) 23 32 7
Average richness (Sm) 4.5 7.54 0.85
Diversity Index (H´, bits) 3.74 4.25 2.29
Diversity Index (H´, bits) 4.52 5.04 2.81
Equitability Index (E) 0.83 0.84 0.81
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ber and November. However, there is, in the low matorral an absence of butterfl ies from 
July to August. As for the high matorral, it records a certain stability of its species richness 
throughout the year, with no observations, between September and December (fi g. 2).

Th e projection plane defi ned by axes 1 and 2 (Axis 1: 53.16 % and Axis 2: 44.84 %) 
divides the GNP butterfl y and day-fl ying moth population into two sets (A and B) with two 
groups for set A (G1 and G3) and only one for set B (G2).

Group (G1), low matorral located on the posi tive side of both axes, encompasses the ma-
jority of species among which Callophrys rubi, Polyommatus bellargus, Poly ommatus icarus, 
Coenonympha arcanioides, Tomares ballus, Plebeius allardi, Aricia agestis, Celastrina argiolus, 
Borbo borbonica, Pontia daplidice, Pyronia bathseba, Tomares mauretanicus, Satyrium esculi, 
Pieris brassicae, Macroglossum stellatarum, Lampides boeticus, Th ymelicus acteon, Anthocharis 
belia, Vanessa atalanta, Cynthia cardui, Leptotes pirithous, Lycaena phlaeas, Lasiommata megera, 
Zygaena algira fl orae, Gonepteryx cleopatra, Iphiclides feisthamelii and   Pieris rapae.

Fig. 2. Evolution of the species richness of butterfl ies and day-fl ying moths at the three stations of Gouraya 
National Park, mean temperature in Bejaia (DAAE, 2012).

Fig. 3. Projection of the butterfl y and day-fl ying moth species of the three stations studied on the fi rst two axes 
of the correspondence factor analysis.
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Group (G2), high matorral located on the negative side of axis 1 and on the positive 
side of axis 2, is represented by few species such as Polygonia c-album, Pararge aegeria and 
Colias croceus.

Group (G3), the cliff  is on the negative side of both axes and index species such as 
Satyrium ilicis, Danaus chrysippus, Euchloe crameri, Colotis evagore, Papilio machaon and 
Gonepteryx rhamni (fi g. 3).

Discussion

GNP´s butterfl y and day-fl ying moth monitoring between February 2011 and January 
2012, in the three stations enabled us to count 697 individuals, representing 38 species, or 
nearly 31.67 % of the species present in Algeria; 120 species, according to Tennent (1996).

Th is inventory shows that there is a majority of Rhopalocera because only a certain 
species of heterocera fl y by day (Chinery, 1988). Butterfl y groups, which use the widest 
range of host plants, are richer in species (Weincatner et al., 2006). Th ese are Lycaenidae, 
which feed on several families of herbaceous plants (Fabaceae, Lamiaceae, Polygonaceae 
and Leguminaceae), as well as certain species of trees and shrubs. Pieridae also have a large 
number of species, which feed on Fabaceae, Brassiceae, Rosaceae, Rhamnaceae, Residaceae 
and Tropaeloceae (Tennent, 1996; Chinery & Cuisin, 1994).

It is for the Pararge aegeria that the highest centesimal frequency was recorded in the 
area of high matorral (Speckled Wood). Th is species oft en prefers woods and especially the 
ones which are located on the edge (Tolman & Lewington, 1999; Davies, 1978). In some 
cases, the rarity or location of a species may match that of its host plant (Tolman & Lewing-
ton, 1999). For the cliff  for example, the most abundant species are Colotis evagore (small 
orange tip) because it is where its host plant Capparis spinosa (L., 1753) is the most wide-
 spread (Rebbas, 2014). Th en Pieris rapae (Green-veined White) comes. It is polyphagous 
on a very large number of plants from diff erent families such as Brassicaceae, Cappara-
ceae, Ericaceae, Fabaceae and Residaceae. It is followed by Gonepteryx cleopatra (Cleopatra 
butterfl y) which a Mediterranean holomed species, dependent on Rhamnus alaternus (L., 
1753), Rh. catharticu s (L., 1753), Rh. lycioides (L., 1763) and Rh.  myrtifolia (Willk, 1852) 
 (Tarrier & Delacre, 2008). Rha mnus lycioides, was found at the cliff  (Rebbas et al., 2011). Fi-
nally, the most important frequencies recorded in the low matorral are those of Anthocharis 
belia (Moroccan orange tip), a Mediterranean endemic species, which was brought back to 
Northwest Africa. It lives on meadows and rough ground rich in fl owers, oft en located in or 
next to forests. Th e females leave their eggs on various species of Biscutella (Van Swaay et 
al., 2015; Tarrier & Delacre, 2008). Pieris brassicae (Large White) which frequents various 
habitats rich in its host plants, as: Asteraceae, Brassiceae and Capparaceae. Also, for Cal-
lophrys rubi (Green Hairstreak), which fi nds several of its host plants in this environment. 
We cite: Fabaceae, Rosaceae and Ericaceae (Tolman & Lewington, 1999; Tennent, 1996).

Pararge aegeria is the most consistent species in all three stations. Th is butterfl y is not 
infl uenced by local and regional environmental changes. It has three generations and can 
be observed at any time from April to the end of September. It occurs in agricultural envi-
ronments, where it lives among hedgerows and near groves (Manil et al., 2008; Schweiger 
et al., 2006; Dover et al., 2000).

Low matorral has proven to be the richest station in butterfl y species, probably because 
this station is characterized by the presence of fl owering plants (Saidi, 2013) such as Cistus 
monspeliensis (L., 1753) and C. salvi ifolius (L., 1753). Th  en there is in second position the 
cliff  which is also rich in nectariferous plants such as Euphorbia dendroides, Bupleurum 
plantagineum and Phillyrea latifolia. Th e presence of fl owering plants is decisive for the 
concentration of adult butterfl ies (Manil & Chague, 2014). Finally, the least rich environ-
ment, in terms of number of butterfl y species, is the high matorral. Th is result is probably 
due to the recovery of this station, which is greater than 89.44% (Rebbas et al., 2011). Th is 
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makes it less appreciated by butterfl ies, which are heliophilic and thermophilic insects that 
frequent open spaces by preference (Faure, 2007; Pasquet, 2006). Let us point out that these 
last two resorts are over-frequented by tourists. Even though the high matorral is part of 
the integral zone of the park, its closeness to a picnic area and a playground makes it busy 
zone (Rebbas, 2014; Mermouri & Goudjil, 2014; P.N.G., 2007).

Today we know that the specifi c diversity of stations is conditioned by two factors, en-
vironmental stability and climatic factors (Dajoz, 2006). Shannon´s Diversity Index reveals 
that the low matorral station is the most diverse. Th e climate of this station is more favour-
able to day butterfl ies, compared to that of the cliff , which is exposed to marine winds, 
and that of the high matorral, which is forest (Boubaker, 2012; DAAE, 2012; Rebbas et al., 
2011). Th is resort is also less prone to damage caused by tourists, who prefer the eastern 
part of the park (Mermouri & Goudjil, 2014; Rebbas, 2014). Low matorral is the result of 
the degradation of a Mediterranean forest (Meddour-Sahar & Derridj, 2010). It is now rec-
ognized that some degraded environments represent formations of major biological value 
for biodiversity. Indeed, degraded environments resulting from forest environments of-
fer a renewal to plants, by leaving place to more fl owering species (Benyahia & Tadjine, 
2017; Véla et al., 1998). Th e low matorral is also the most balanced station, followed by the 
cliff . Th ese two stations off er more, in terms of heterogeneity of the environment. More, in 
terms of the heterogeneity of the habitat diversity, in this case; open spaces for fl ying and 
foraging, then shelter in the bushy and rocky parts with shrubs and trees. Whereas, the high 
matorral represents a pre-forest environment favourable to forest and nocturnal species 
(Lack & Lack, 1951), but off ering on the other hand, little sunny space for daytime species 
except on the edge and around the two feet of Pinus halepensis.

Th e Sörensen Similarity Index, applied to the three NGP (National Gouraya Park) sta-
tions, shows that the cliff  and the low matorral have fairly close communities of butterfl y 
species. Th ese results can be explained by the fact that these two open stations off er but-
terfl ies similar conditions (direct sunlight and fl owering) (Saidi, 2013; Moussouni, 2008).

Butterfl ies are not randomly distributed in time and space. Each species has a par-
ticular fl ight period and habitat (Chinery & Cuisin, 1994). Depending on climate, some 
rhopaloceran species can record one to several generations per year (Tolman & Lewing-
ton, 1999). Th us, we could observe up to three peaks of appearance of the imagos at two 
of the three stations. Th e absence of butterfl ies in the low matorral from July to August is 
certainly due to the high heat of this season, because butterfl ies do not support direct sun-
light (DAAE, 2012; Tarrier, 2001). Th e high matorral recorded some stability in its specifi c 
wealth for most months. Since rhopalocera and zygen are heliophilic, forests appear to be 
generally poor environments (Bachelard, 2012). It should also be noted that from Septem-
ber to December, there are no butterfl ies in this station because the most butterfl y species 
do not survive low temperatures and lack of food, or they hide to overwinter (Leraut, 2012; 
Chinery & Cuisin, 1994; Bonnemaison, 1978).

As far as specifi c richness for butterfl ies is concerned, the analysis of the correspon-
dences (CA) carried out for the three stations allows us to associate certain species to cer-
tain environments.

G roup (G1), which represents low matorral, includes most species. Th e presence of Cal-
lophrys rubi (Green hairstreak), Polyommatus bellargus (Adonis blue) and Polyommatus ica-
rus (Common blue) in the low matorral is probably due to the presence of their host plants. 
Th e latter are represented by various Fabaceae, including Ca ragana sp., Hedysarum sp., Vi-
cia cracca (L., 1753), Cytisus sp. and Genista sp. (Tennent, 1996). Coenonympha arcanioides 
(Moroccan pearly heath) is endemic to North Africa; Algeria, Morocco and Tunisia. It is the 
ultimate butterfl y of the Mediterranean matorral. It fl ies in cocciferous margins and clear 
pineraies (Tarrier & Delacre, 2008). Satyrium esculi (False ilex hairstreak) is a butterfl y that 
frequents the garrigue (Schmitt, 2003). Tomares ballus (Provence Hairstreak) fl ies over scru-
bland and in hot biotopes. Its hosts are mainly Medicago (Chazel & Chazel, 2012; Chinery 
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& Cuisin, 1994; Tennent, 1996). Th e hosts of Tomares mauretanicus (Moroccan hairstreak) 
are represented by Fabaceae (Tennent, 1996) which are abundant in the low matorral. De 
Prins et al. (1992) demonstrated that Plebejus allardi (Allard´s blue) is present in Algeria 
and is not form of Plebejus martini (Martin´s blue), but that these are indeed two diff er-
ent species. Th eir host plant Astragalus caprinus is abundant in the low matorral. Noting 
also that Borbo borbonica (Zeller´s skipper) is a species present in North Africa (Obregón et 
al., 2016). Aricia agestis (Brown argus) frequents dry or humid fl owering herbs has the host 
plants; Hel ianthemum sp., Erodium sp., Geranium sp. and Geranium sp. (Chinery & Cuisin, 
1994; Tennent, 1996). Th e hosts of Celastrina argiolus (Holly blue) are Rosaceae, Fabaceae 
and Ranunculaceae (Tolman & Lewington, 1999); these families are present in this environ-
ment (Rebbas, 2011). Pyronia bathseba (Spanish gatekeeper) fl ies over scrubland, especially 
in Quercus coccifera. We also found: Pieris brassicae (Large white), which frequents various 
habitats (Tolman & Lewington, 1999; Tennent, 1996). Lampides boeticus (Long-tailed blue) 
has a variety of habitats in northwest of Africa; such as sunny wastelands, crops and city beds 
and the Fabaceae represent most of its host plants (Chinery, 2005; Tennent, 1996). Leptotes 
pirithous (Lang´s short-tailed blue) live also in various habitats, including dry wastelands and 
crops and it also has many hosts, including Fabaceae, Luthraceae, Plumbaginaceae, Rosaceae 
and Ericaceae (Tolman & Lewington, 1999; Tennent, 1996). Th ymelicus acteon (Lullworth 
skipper) has a lot of varied habitats including scrublands. Anthocharis belia (Moroccan or-
ange tip), is a common butterfl y in Algeria (Tennent, 1996). We also fi nd: Lycaena phlaeas 
(Small copper), which was observed in the area of the low matorral and the cliff  (Tolman & 
Lewington, 1999). Th e hosts of Celastrina argiolus (Holly blue) are Rosaceae, Fabaceae and 
Ranunculaceae (Tolman & Lewington, 1999). Many rhopaloceran species are migratory to 
varying degrees. Th ey may be highly migratory within regions or local migrants, which travel 
on short distances. Depending on the species, these movements can range from a few dozen 
meters to a few hundred kilometers (Faure, 2007). Th is is the case of Vanessa atalanta (Red 
admiral) present in our inventory. Th is species is dependent on hosts such as Urt ica urens 
(L., 1753) and Parietaria sp. (Tennent, 1996). Noting that Urtica urens is present at the low 
matorral. Cynthia cardui (Painted lady), which is also a migratory species, lives and breeds in 
North Africa (Sterry & Mackay, 2004). It is polyphagous on a wide range of plants (Tarrier & 
Delacre, 2008). Its strong presence in our stations is due to the fact that this species is depen-
dent on its host plant: Gal actites tomentosa (L., 1753) (Tolman & Lewington, 1999). Pontia 
daplidice (Bath white) which is an Atlanto-Mediterranean butterfl y with a migratory reputa-
tion is fond of wastelands and meadows. Lasiommata megera (Wall brown) fl ies over open 
environments and sunny resorts in North Africa (Chazel & Chazel, 2012; Tennent, 1996). 
Gonepteryx cleopatra (Cleopatra butterfl y) has same habitat as Gonepteryx rhamni (Com-
mon brimstone), but it was found in greater numbers in this station. Iphiclides feisthamelii 
(Southern scarce swallowtail), is an Atlanto-Mediterranean butterfl y. It is polyphagous on 
Rosaceae and everywhere on Hawthorn (Tarrier & Delacre, 2008). Pieris rapae (Small White) 
is a ubiquitous species. Finally, the only two heteroceres that were identifi ed in this inven-
tory at the low matorral and the cliff  are Zygaena algira fl orae and Macroglossum stellata-
rum (Humming-bird hawk-moth). Th e fi rst one, which belongs to Zygaenidae, is present in 
Northern Algeria (Bejaia). How much even Zygaenidae are heterocerans but are day-active 
lepidopterans (Slaby, 1974; Hofmann, 1979). Th e latter species feed on the host plants, which 
belong to Rubiaceae (Tarrier & Delacre, 2008; Tennent, 1996; Still et al., 1996), and present in 
this environment (Rebbas, 2011).

In group (G2), which represents the high matorral, there is no surprise for the pres-
ence of Pararge aegeria (Speckled wood) and Polygonia c-album (Comma). Th ey are among 
the rare rhopalocerans, characteristic and observable in the forest (Bachelard, 2012; Tarrier 
& Delacre, 2008). Nor for, Colias croceus (Clouded yellow), which is a migratory butterfl y 
(Manil & Chague, 2014). Th e latter was counted in the three stations, with almost the same 
number.
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Finally, group (G3); in the cliff  zone there is the presence of Satyrium ilicis (Ilex hair-
streak) which is generally found in oakwoods noting that at the cliff  level, Quercus coccifera, 
one of its host plants (Villemant & Fraval, 1991) is abundant. Danaus chrysippus (Plain 
tiger) is a migratory butterfl y, which can be observed in cultivated areas and gardens near 
the coast, where its food plants are found. Euchloe crameri (Western dappled white) which 
an Atlanto-Mediterranean butterfl y, presents in the Maghreb can be found from Morocco 
to Libya. Th e host plants of its caterpillar are Brassicaceae, present in the cliff  (Tarrier & 
Delacre, 2008). Colotis evagore (Small orange tip) is also a migratory species. We note the 
presence of Capparis spinosa, its host plant at cliff  level. Th e cliff  sampled for this work, 
meets all the conditions to welcome Papilio machaon (Swallowtail). It lives in North Africa 
and migrates at short distances (Tennent, 1996). Finally, Gonepteryx rhamni is fond of 
open brush; oft en rocky areas as is the case for the cliff .

Conclusion

Th e monitoring of the Gouraya National Park´s butterfl ies and moths, between Febru-
ary 2011 and January 2012, allowed us to count 697 individuals, representing 38 species. 
Pararge aegeria is the most constant and abundant species in the three stations, the other 
being: Colotis evagore, Pieris rapae, Gonepteryx cleopatra, Anthocharis belia, Pieris brassicae 
and Callophrys rubi. Th e three prospected environments are really exposed to anthropic 
hazards (Rebbas, 2014). Nevertheless, the adverse eff ects remain moderate. It does not alter 
the GNP´s attractiveness towards butterfl y species. Th e low matorral proved to be the rich-
est and the most diversifi ed station in species. Th is open environment is richer in nectar-
bearing plants and it is also the least exposed environment to anthropogenic disturbances, 
with good recovery aft er fi res (Benyahia & Tadjine, 2017).

Th is work presents itself as an initial state of the GNP´s butterfl y biodiversity. Th is list 
is far from exhaustive, but it nevertheless provides an overview of the lepidopteran fauna 
present in this protected area. To complete this list, it is necessary that monitoring over a 
longer period and over a wider set of environments be included in the park management 
plan (Mahmoudi, 2000). For rare species, such as Zygaena algira fl orae, a population study 
may be considered to determine appropriate management for their conservation. 

Finally, in addition to this scientifi c interest, there is the need to make the general pub-
lic aware of the value of such a natural heritage.
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