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 From October 2008 to September 2009, ticks were collected on a monthly basis by 
dragging and flagging and the seasonal dynamics of the tick’s populations have been 
studied in two different sites (average altitude and high altitude) in the highlands of 
Annaba city (The Edough area) located in Northeastern Algeria. The ticks were 
collected, preserved, identified and inventoried. Five tick species belonging to four 
genera were recorded; Ixodes ricinus (56.97%), Rhipicephalus sanguineus (35.34%), 
Hyalomma marginatum (5.94%), Rhipicephalus turanics (0.93%) and Dermacentor 
marginatus (0.82%). The percentage of the previous species at the average altitude was 
56.97%, 35.34%, 5.94%, 0.93% and 0.82% respectively, while it was 58.83%, 42.70%, 
6.43%, 2.99% and 0.92% at the high altitude respectively. The richness was S=5 for 
both sites and the abundance of N=3670 at average altitude and N=2611 for the high 
altitude. All tick species found enter in the transmission cycles of animal and human 
diseases, and this could allow the emergence or re-emergence of tick-borne diseases, 
hitherto non-existent, unsuspected or unreported. So we can say that the Edough area is 
a potential risk area for tick-borne diseases. 
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INTRODUCTION 

 
 Ticks (Acari: Ixodida) are considered the second vector of human infectious diseases in the world, after the 
mosquitoes. They are blood-sucking arthropods parasitizing almost all worldwide vertebrates and can bite 
humans occasionally [1] divided into 896 species or sub-species belonging to three families. The family 
Nuttalliellidae is monotypic, containing single entity; Nuttalliella Namaqua. The family Argasidae or "soft 
ticks" consisted 193 species [1] which have a soft integument lacking of sclerotized areas [2]. The family 
Ixodidae or "hard ticks" included 702 species [1], so called because of the presence of a scutum or hard shield, 
and being the most important family in number and in human and veterinary pathology [2]. 
 By their world distribution, species diversity, the variability of their behaviour and their specific hosts, ticks 
can transmit many bacterial, viral and parasitic diseases to humans [3] and to pets, livestock and humans 
worldwide [4,5]. They are increasingly implicated as vectors of human and animal diseases [6,7]. According to 
the pathology, they play a simple role of vector, or are the reservoir of pathogens [3]. 
 Tick-borne diseases are on the rise and the transmission dynamics of tick-borne pathogens is influenced by 
several factors, including ticks' habitat and host preferences and season dynamics [8,9]. 
 Therefore, the study of tick ecology is pivotal to better understand the dynamics of tick-borne pathogens 
and to predict the risk of tick-borne diseases [10,11,12,13] In [14]. 
 For last years, the ecology of ticks in Algeria has been mostly studieded by tick collecting directly from 
wild and domestic animals [15,16,17,18,19,20,21,22,23]. The collection of ticks directly from selected animals 
can lead to underestimations of tick species diversity and abundance in a given area, mainly because ticks spend 
much of their lives in the field. Incidentally, the collection of ticks from the field can be performed by different 
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methods, including flagging, dragging, and with dry ice baited traps [24,25,26], or even combining CO2 with 
sweep flag, as recently described elsewhere [27] In [14]. 
 According the high dependence of ticks to field conditions, species encountered and transmitted diseases 
vary considerably from one region to another.  
 Therefore, we sum interested in the impact of the environment on the occurrence and distribution of ticks 
during their free stage in the Edough area (Northeast Algeria) with the following aims: Inventory of tick species 
as an altitudinal gradient, dynamics of appearance and characterization of their settlement. 
  

MATERIALS AND METHODS 
 
Study area: 
 The sampling was conducted between September 2008 to August 2009, in Annaba Provence (Welaya) in 
the far north-east of the Algerian Tell (36°.30'N - 37°.03'N; 7°.20'E - 8°.40'E), specifically at the Edough 
mountain, 1008m asl at its highest point area in Kef Sebaâ (Lion Rock) [28]. Two sites were selected, the first 
one (average altitude) and the second one (high altitude), (Fig. 1). 
 

 
 
Fig. 1: Location of the two study sites. 
 
Study sites: 
1st site, Average altitude: 
 It is a 3ha meadow pasture, located on a slope with a vertical drop of 6% with an average altitude of 279m 
asl (36°56'36.28"N - 7°43'18.87"E). The rate of plant recovery was 90%, consisting of 85% herbaceous layer 
characterized mainly by grasses, 10% of bush layer, and 5% of tree layer composed of olive (Olea europea), fig 
(Ficus carica) and the cork oak (Quercus suber). 
 
2nd site, High altitude: 
 It is a 3.5ha meadow pasture, located on a slope with a vertical drop of 6.5% with an average altitude of 
849m asl (36°54'31.00"N - 7°38'36.47"E). The rate of plant recovery was 85%, consisting of 75% herbaceous 
layer characterized mainly by grasses, 10% of bush layer, and 15% of tree layer composed of olive (Olea 
europea) and the cork oak (Quercus suber). 
 
Tick sampling:  
 From October 2008 to September 2009, ticks were collected on a monthly basis by dragging (cotton flannel 
90cm×125cm) the ground level and flagging (cotton flannel, 90cm×65cm) the higher vegetation (ca. 50–100 
cm) [14]. The effectiveness of dragging does not differ consistently from flagging [29].  
 Ticks were removed from the cotton flannels using tweezers and placed in vials containing 70% ethanol, 
until identification to species level [30, 31]. 
 A flag of white flannel (90×125cm) was dragged on the vegetation from 50 to 100cm of height, with a 
wooden handle of 1.50m in length, attached to one end. For vegetation less than 50cm, a sheet (90×65cm) 
stapled to a wooden stick, was dragged behind the investigator with a rope handle attached to the ends of the 
stick. These are the classic methods to collect ticks in temperate countries [2,32]. 
 
Tick identification: 
 Ticks are examined with binocular microscope and identified based on morphological characteristics using 
dichotomous keys [30,33,34]. The identification was confirmed by the medical entomology laboratory of the 
Pasteur Institute in Tunis. 
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Data analysis: 
 Data comparisons were performed using the "t" test of Student and Fisher, ANOVA with Turkey’s post-
test. The significance level was set at P≤0.05. Statistical analyses were performed using Excel 2013 and 
Statistica version 10.2011 (StatSoft, Inc). Principal component analysis (PCA) was performed using XLStat 
Pro, 7.5 (Addinsoft, 2010) to identify the distinct groups between tick species and stasis at both average and 
high altitude sites. 
 
Settlement characterization: 
 The settlement of ticks in both sites is characterized by analysing the following structural parameters: 
 -Species richness "S" Abundance "N" Species diversity "H'" (The diversity of a settlement expresses its 
complexity is calculated from the index of Shannon and Weaver (1949) [35] In [36]. The diversity indices were 
calculated using Past 3.05 (2015). 

 
Pi= The relative frequency of the species "i" in a settlement. 
 -The maximum diversity of a settlement H'Max is calculated as follows: 
H’ Max=log2 S 
S: Total richness of the settlement. 
H Max: The maximum theoretical diversity. 
 
Pielou evenness index (J'): 
 The evenness is the ratio of the observed diversity to maximum diversity. It measures the degree of balance 
and complexity of a settlement by the standard H' to H'max [36]. 
J'= H'/H'max 
 
Results: 
  Sampling efforts of this study yielded 6281 ticks; 3670 in the average altitude site and 2611 in the high 
altitude one. 
 
Identification and quantification of collected ticks:  
 Five tick species belonging to four genera were identified after the samples examination in the two study 
sites (Table 1). 
 
Table 01: Identified tick species. 

Genus Species 
Ixodes ricinus 

Rhipicephalus 
turanicus 

sanguineus 
Hyalomma marginatum 

Dermacentor marginatus 

 
 On average altitude, total ticks collected was 3670, the abundance of each species was as follows, 2091 
individuals of Ixodes ricinus, 1297 of Rhipicephalus sanguineus, 218 of Hyalomma marginatum marginatum, 
34 of Rhipicephalus turanicus and 30 of Dermacentor marginatus. At high altitude, the total was 2611, and the 
abundances were 1510 individuals of Ixodes ricinus, 831 of Rhipicephalus sanguineus, 78 of Hyalomma 
marginatum marginatum, 168 of Rhipicephalus turanicus and 24 of Dermacentor marginatus (Table 2). 
 Tick’s distribution on average altitude is: 56.98% of Ixodes ricinus, 35.34% of Rhipicephalus sanguineus, 
5.94% of Hyalomma marginatum, 0.93% of Rhipicephalus turanicus and 0.82% of Dermacentor marginatus 
(Fig. 2). Regarding the high altitude, the distribution is: 57.83% of Ixodes ricinus, 31.83% of Rhipicephalus 
sanguineus, 6.43% of Rhipicephalus turanicus, 2.99% of Hyalomma marginatum and 0.92% of Dermacentor 
marginatus (Fig. 2). 
 
Chronology and dynamics of appearance of ticks: 
 During the survey, all ticks species showed bimodal activity in both sites (Fig. 3; 4). Indeed, their presence 
is obvious in large numbers during the autumn and spring with significant declines during winter and summer at 
the average altitude. The same layout was seen at the high altitude site but the numbers still important during the 
summer (Fig. 5). 
 The Ixodes ricinus is the most abundant species, with 56.98% at average altitude and 57.83% at high 
altitude. This species reaches the maxima during spring and the minima during winter, for all developmental 
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stages and both sexes in the two study sites (Fig. 6). The seasonal abundance of I. ricinus males varied 
Significantly in comparison with females at high altitude here (ANOVA, F11,1=6291.04; P=0.009834;***). 
 
Table 02. Inventory of collected ticks in the average site. 

 Average altitude site High altitude site 

 ♂ ♀ Nymphs Larvae Total Sex-
ratio ♂ ♀ Nymphs Larvae Total Sex-

ratio 
Ixodes ricinus 283 386 924 498 2091 0.7332 205 235 542 528 1510 0.8723 
Rhipicephalus 

sanguineus 
204 225 532 336 1297 0.9067 117 150 300 264 831 0.78 

Rhipicephalus 
turanicus 

7 7 11 9 34 1 14 25 71 58 168 0.56 

Hyalomma 
marginatum 

33 49 79 57 218 0.6735 11 12 26 29 78 0.9167 

Dermacentor 
marginatus 5 6 13 6 30 0.8333 2 4 14 4 24 0.5 

Total 532 673 1559 906 3670 0.7905 349 426 953 883 2611 0.8192 
 

 
 
Fig. 2: Collected ticks distribution in both sites (a: Average site; b: High site). 
 

 
 
Fig. 3: Dynamics of occurrence of ticks on average altitude. 
 

 
 
Fig. 4: Dynamics of occurrence of ticks on high altitude. 
 
 The Rhipicephalus sanguineus species was the second most abundant species with 35.34% at average 
altitude and 31.83% at high altitude. Its sex ratio is 0.9067 on the average altitude site and 0.78 on the high 
altitude site. The abundance peaks for all developmental stages and both sexes occurred during the spring at 
both sites with an exception for the nymphs that are most abundant during the autumn; the minimum 
abundances were recorded during the winter season (Fig. 7). The seasonal abundance of R. sanguineus males 
varied significantly in comparison with females in average altitude site (ANOVA, F6,5=4287.17; 
P=0.00000;***).  
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Fig. 5: Seasonal dynamics of ticks on both sites. 
 

 
 
Fig. 6: Seasonal abundance of males (a), females (b), nymphs (c) and larvae (d) of I. ricinus on average and 

high altitude in North-eastern Algeria, October 2008-September 2009. 
 
 The Rhipicephalus turanicus species is a rare species at average altitude with only 0.93% and is present 
with 6.43% at high altitude. Its sex ratio is 1 on the average altitude site and 0.56 on the high altitude site. Its 
maximum abundance is recorded during the summer for all developmental stages and for females but it’s 
recorded during spring for the males in both sites (Fig. 8). The seasonal abundance of R. sanguineus males 
varied significantly in comparison with females in average altitude site (ANOVA, F2,9=80.0833; 
P=0.000002;***).  The seasonal abundance of R. sanguineus males and females varied significantly in 
comparison with larvae in high altitude site (with respectively ANOVA, F5,7=11.5083; P=0.002857;***, 
F5,7=66.7692; P=0.0000;***). There is also significant variation between nymphs and lavae in high altitude site 
(ANOVA, with P<0.05; F5,7=7731.23; P=0.0000;***).   
 The Hyalomma marginatum species was not very abundant in our survey it represented only 5.94% at 
average altitude 2.99% and at high altitude. With a sex ratio of 0.6735 on average altitude site and 0.9167 on 
high altitude site. Its maximum abundance is recorded during the summer for all developemental stages and for 
males but it’s recorded during spring for the females in both sites. Its presence is almost non-existent during 
winter (Fig. 9). 
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Fig. 7: Seasonal abundance of males (a), females (b), nymphs (c) and larvae (d) of R. sanguineus on average 
      and high altitude in North-eastern Algeria, October 2008-September 2009. 
 
 The seasonal abundance of H. marginatum males varied significantly in comparison with females in 
average and high altitude sites (with respectively ANOVA, F6,5=5.91250; P=0.025742;* and F4,8=38.0385; 
P=0.000030;***). The seasonal abundance of R. sanguineus males varied significantly in comparison with 
nymphs in average and high altitude sites (with respectively ANOVA, F6,5=340.200 ; P=0.000000;*** and 
F4,8=36.8252; P=0.000034;***). The seasonal abundance of R. sanguineus males varied significantly in 
comparison with larvae in high altitude site (ANOVA, F4,8=147.4769; P=0.00000;***). There is also significant 
variation between females and nymphs in average and high altitude sites (with respectively ANOVA, F5,6 

=22.6147; P=0.000791;*** and F4,8=26.54438; P=0.000114;***). There is also significant variation between 
females and larvae in average and high altitude sites (with respectively ANOVA, F6,5=55.3958; P=0.000791;*** 
and F4,8=28.11639; P=0.000092;***). And finally there is a significant variation between nymphs and larvae in 
high altitude site (ANOVA, F4,8=65.0645; P=0.000004;***).    
 

 
 
Fig. 8: Seasonal abundance of males (a), females (b), nymphs (c) and larvae (d) of R. turanicus on average and 
      high altitude in northeastern Algeria, October 2008-September 2009. 
 
 The Dermacentor marginatus species was sparsely abundant during our sampling, with just 0.82% at 
average altitude and 0.92% at high altitude. With a sex ratio of 0.8333 on average altitude site and 0.9167 on 
high altitude site. Its maximum abundance is occurred during winter for all stasis on the average altitude on the 
other hand it’s maximum during spring at high altitude (Fig. 10). The seasonal abundance of D. marginatus 
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nymphs varied significantly in comparison with larvae in average altitude site (ANOVA, F3,9=735,974; 
P=0.0000;***). 
 

  

  
 
Fig. 9: Seasonal abundance of males (a), females (b), nymphs (c) and larvae (d) of H. marginatum on average 
     and high altitude in northeastern Algeria, October 2008 - September 2009. 
 

 
 
Fig. 10: Seasonal abundance of males (a), females (b), nymphs (c) and larvae (d) of D. marginatus on average 
       and high altitude in northeastern Algeria, October 2008 - September 2009. 
 
Temporal distribution of sampled ticks : 
 The samples made during the study period allowed to determine the percentages of sampled ticks by month: 
 For the average altitude: the maximum recorded was during May with 22.23% and the minimum during 
February with 0.71% (Fig. 11). For high altitude: the maximum recorded was during June with 16.93% and the 
minimum during January with 0.50% (Fig. 12). 
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Fig. 11: Temporal distribution of sampled ticks at average altitude. 
 
PCA of the average and high altitude sites: 
 Each group is characterized by a set of four variables gathering the different seasons. The used software 
allowed for vectors whose direction centered on the factorial axes means that part of the point cloud affected by 
the action of the factors involved and the length indicates their intensity. 
 The first two factorial axes for the average altitude outweigh respectively 83.79%-13.03% of the variance, 
or about 96.82% of the total variance (Table 3; Fig. 13). We will retain only the first two axes for the 
interpretation of the analysis. The dots-area is proportional to the values taken by the variables. 
 

    
 
Fig. 12: Temporal distribution of sampled ticks at high altitude. 
 
Table 03: Variance extracted out of the 4 axes of PCA of the Average Altitude site. 

 
F1 F2 F3 F4 

Eigen values 03.352 00.521 00.110 00.018 
Variance (%) 83.791 13.025 02.738 00.446 

Cumulated (%) 83.791 96.816 99.554 100.000 

 

 
 
Fig. 13: Eigenvalues of the PCA at Average altitude. 
 
 Projected onto the F1xF2 Plan, point clouds are structured into three distinct groups, representing different 
stages of D. marginatus and R. turanicus form the first group, the second is formed by the different 
developmental stages of H. marginatum and R. sangineus and the third group is formed by the species I. ricinus 
(Fig. 14). 
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 The first two factorial axes for the average altitude outweigh respectively 86.26%-10.67% of the variance, 
or about 96.93% of the total variance (Table 4; Fig. 15). We will retain only the first two axes for the 
interpretation of the analysis. The dots-area is proportional to the values taken by the variables. 
 

 
 
Fig. 14: Projection on the F1xF2 plan of PCA at Average altitude. 
 
Table 04: Variance extracted out of the 4 axes of PCA of the Average Altitude site. 

 
F1 F2 F3 F4 

Eigenvalues 03.451 00.427 00.110 00.012 
Variance (%) 86.264 10.669 02.760 00.307 

Cumulated (%) 86.264 96.933 99.693 100.000 
 

 
 
Fig. 15: Eigenvalues of the PCA at High altitude. 
 
 Projected onto the F1xF2 Plan, point clouds are structured into three distinct groups, representing different 
stages of R. sangineus in the first group, the second is formed by the different developmental stages of D. 
marginatus, R. turanicus and H. marginatum and the third group is formed by the species I. ricinus (Fig. 16). 
 
Settlement characterization: 
 Table (03) shows a total of 5 species richness for both sites. The total diversity at average altitude is equal 
to about 1.3554 in at high altitude is 1.4507. Evenness in the average altitude site is equal to about 0.5837 in the 
high altitude site is 0.6248 that indicates an imbalance in the distribution of species abundance and an 
unbalanced and a hierarchical settlement (Ixodes ricinus and Rhipicephalus sanguineus are the most abundant) 
(Table 5). 
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Discussion: 
 Works on the bio-ecology of ticks and the diseases they may carry in Algeria are little known and mostly 
very old. The distinguished study in this field was conducted in 1921, covering a period of 30 years and run by 
the Pasteur Institute in Algiers [37,38]. Algeria is African country where the presence of ticks is massive, but 
their study is still in its infancy, and for that an inventory of these species in the Edough region has emerged. 
The survey conducted during the period October 2008-September 2009 offered preliminary results, in the 
region.  
 

 
 

Fig. 16: Projection on the F1xF2 plan of PCA at High altitude. 
 
Table 05: Settlement characterization in the two study sites. 

 
Average Altitude site High Altitude Site 

H' 1.3539 1.4507 
H' max 2.3219 2.3219 

J' 0.5831 0.6248 
S 5 5 
N 3670 2611 

 
Table 06: Settelment characterization in the two study sites during the different seasons. 

Average Altitude site Autumn Winter Spring Summer 
H' 1.0698 0.7495 1.2140 1.7182 

H' max 1.5849 1 2.3219 2 
J' 0.6749 0.7495 0.5228 0.8591 
S 3 2 5 4 
N 1235 112 1732 591 

 
High Altitude Site Autumn Winter Spring Summer 

H' 1.1815 0.6373 1.3381 1.5411 
H' max 1.5849 1 2.3219 2 

J' 0.7454 0.6373 0.5763 0.7705 
S 3 2 5 4 
N 756 62 992 801 

 
 Harvest area ticks in this study covered a part of the Edough region, which is located in the Northeast of the 
Atlas Mountains. At the average altitude, the specific diversity was H'=1.3539 bit/ind., which characterized a 
settlement with an average number of species but a large number of individuals, or a settlement in which there is 
a dominant species (Ixodes ricinus). The observed diversity remains low (J'=0.5831) and shows a hierarchical 
distribution of abundance that reflects a simple and restrictive environment, which few factors structure the 
settlement. Species diversity at the high altitude was H'=1.4507 bit/ind., which is higher than the previous 
settlement, and as the number of species is the same, so we examined their abundances and distributions.  
 Indeed, this settlement is characterized by lower abundance than the average altitude (2611 individuals at 
high altitude to 3670 individuals at average altitude) in addition to a specific distribution that shows that there 
are two dominant species with increasing numbers; Rhipicephalus sanguineus and Ixodes ricinus. The results 
suggest that the observed diversity remains low (J'=0.6248), but is certainly higher than the previous one, and 
illustrates a hierarchical distribution of abundance, but now with two dominant species rather than one.  
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 Ixodes ricinus is an exophilic species which awaits its host in the vegetation, but it can also be found in the 
litter. It is ubiquitous species that still shows at the adult stage a trophism for large mammals [39]. This is one of 
the few tick species that carry the most common diseases (parasitic) transmitted to humans, including Lyme 
disease, the tick-borne encephalitis (or spring-summer meningoencephalitis) [40]. The tick is primarily a forest 
species; it’s the grasslands near those environments which is the best source [39]. It was the most abundant 
species during this study at both sites; it appeared from the start of the study in October 2008 in both sites 
(Average and high altitude). Its numbers explodes with the increasing temperature, and reach their peak in 
average and high altitude, in May. The difference between the two sites suggest that Ixodes ricinus adapts to 
altitude, something which is likely, because this species has shown the last two decades a phenomenal 
adaptability, facing the cold, heat and altitude. For example, experts in international Scientific Working Group 
on Tick-Borne Encephalitis (ISW-TBE) issue warnings as ticks, too, would rise more and more above. Indeed, 
the year 2008 marked the first time that infected ticks (Ixodes ricinus) with TBE virus were detected at 1.500 
meters above sea level. 
 
Table 7: Developemental stages comparision with ANOVA, Tukey's post-test (*=P<0.05, **=P<0.01, ***=P<0.001). 

 Average Altitude Site High Altitude Site 
 F11,e P  F11,e P  

I. ricinus ♂ Vs I. ricinus ♀ F10,1 / /  F11,1 6291.04 0.0098 ***  
I. ricinus ♂ Vs I. ricinus Nymphs F11,0 / /  F11,1 / /  
I. ricinus ♂ Vs I. ricinus Larvae F9,2 6.3360 0.1436  F12,0 / /  

I. ricinus ♀ Vs I. ricinus Nymphs F11,0 / /  F12,0 / /  
I. ricinus ♀ Vs I. ricinus Larvae F9,2 16.8951 0.0571  F12,0 / /  

I. ricinus Nymphs Vs I. ricinus Larvae F9,2 7.9493 0.1166  F12,0 / /  
R. sanguineus ♂ Vs R. sanguineus ♀ F6,5 4287.17 0.0000 *** F 7,5 / /  

R. sanguineus ♂ Vs R. sanguineus Nymphs F11,0 / /  F10,2 / /  
R. sanguineus ♂ Vs R. sanguineus Larvae F9,2 6.3360 0.1436  F10,2 / /  

R. sanguineus ♀ Vs R. sanguineus Nymphs F11,0 / /  F10,2 / /  
R. sanguineus ♀ Vs R. sanguineus Larvae F9,2 16.8951 0.0571  F10,2 / /  

R. sanguineus Nymphs Vs R. sanguineus Larvae F9,2 7.94938 0.1166  F10,2 / /  
R. turanics ♂ Vs R. turanics ♀ F2,9 80.0833 0.0000 *** F 4,8 / /  

R. turanics ♂ Vs R. turanics Nymphs F3,8 0.2333 0.8706  F6,6 / /  
R. turanics ♂ Vs R. turanics Larvae F3,8 0.2333 0.8706  F5,7 11.5083 0.0028 ***  

R. turanics ♀ Vs R. s turanics Nymphs F3,8 0.1540 0.9241  F6,6 / /  
R. turanics ♀ Vs R. turanics Larvae F3,8 0.1540 0.9241  F5,7 66.7692 0.0000 ***  

R. turanics Nymphs Vs R. turanics Larvae F3,8 / /  F5,7 7731.23 0.0000 ***  
H. marginatum ♂ Vs H. marginatum ♀ F6,5 5.91250 0.0257 * F4,8 38.0385 0.0000 ***  

H. marginatum ♂ Vs H. marginatum Nymphs F5,6 340.200 0.0000 *** F 4,8 36.8252 0.0000 ***  
H. marginatum ♂ Vs H. marginatum Larvae F6,5 / /  F4,8 147.4769 0.0000 ***  

H. marginatum ♀ Vs H. marginatum Nymphs F5,6 22.6147 0.0007 *** F 4,8 26.5443 0.0001 ***  
H. marginatum ♀ Vs H. marginatum Larvae F6,5 55.3958 0.0002 *** F 4,8 28.1163 0.0000 ***  

H. marginatum Nymphs Vs H. marginatum Larvae F6,5 / /  F4,8 65.0645 0.0000 ***  
D. marginatus ♂ Vs D. marginatus ♀ F2,9 / /  F3,9 / /  

D. marginatus ♂ Vs D. marginatus Nymphs F3,8 / /  F4,8 / /  
D. marginatus ♂ Vs D. marginatus Larvae F2,9 / /  F3,9 / /  

D. marginatus ♀ Vs D. marginatus Nymphs F3,8 / /  F4,8 / /  
D. marginatus ♀ Vs D. marginatus Larvae F2,9 / /  F3,9 / /  

D. marginatus Nymphs Vs D. marginatus Larvae F2,9 2.0162 0.1890  F3,9 735,974 0,0000 ***  

 
 The rate of development and the quest host is greatly dependent on temperature; the seasonal population 
dynamics of each I. ricinus stasis knows geographic variation [41]. Thus, the unimodal evolution is found 
mostly in less favourable weather conditions. In northern Europe countries, the single peak of activity is spring 
or summer [42]. Finally, the Mediterranean populations bordering bush or mountains are active in winter, from 
October to May [43]. During this study Ixodes ricinus presents a bi-modal activity, this is particularly due to the 
weather conditions during the autumn and winter (2008-2009), which allowed the species to emerge. According 
to [44], the typical seasonality of I. ricinus depends on the humidity, temperature and day length as regulating 
factors. Rhipicephalus sanguineus is a wild tick, which has diversified a domestic strain adapted at all stages to 
the dog. However, due to the wide distribution of this species we can’t deny the possibility of livestock and 
humans parasitism. Adult activity seems maximum in the spring and early summer (June). It is in April and May 
that infestations are the strongest. In Italy, the seasonal dynamics of adults present two annual peaks, in April-
May and September-October, but it remains the most common tick in summer. Immature stages were collected 
from April to October [45]. In Algeria, it has a maximum activity in summer.  
 The results of this study showed an increase in the number of R. sanguineus, during the sampled period 
indeed after its appearance in October and November it disappear during all the winter, even in average or high 
altitude, with maximum statements in May for both sites. The percentages of this species are very important in 
the both sites. Rhipicephalus sanguineus can reach huge populations in suitable conditions and the continued 
presence of a blood source [46]. Currently, R. sanguineus is extremely widespread in the Mediterranean region. 
In the coldest places in this region, the tick can undergo winter diapause in the cracks of walls, while in areas 
where winters are warmer, its activity on going. In Algeria, this tick is widespread, and in this study it was 
abundant, with an increase in high altitude comparing to the average site. It is mainly due to the relative 
decrease in humidity. 
 Rhipicephalus turanicus seems much rarer than the species studied previously and this is a recently 
described species. It’s a cattle tick, but is exclusively Mediterranean [47]. Its presence was during spring and 
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summer, as the first individual found was during March at the average altitude and during April at the high 
altitude, its presence is much more important at a high altitude than at the average one (0.93% and 6.43% 
respectively). Adult activity is only during spring, lasted from March to May. It has not been collected in other 
seasons. The activity of the larvae and nymphs is in the summer, in rodents [47]. This coincide with our results, 
we only found adult during spring, and their activity lasted from March to May at the average altitude site and 
April to June in high altitude. Larvae and nymphs were found during spring and summer in the both sites. 
 Hyalomma marginatum marginatum, is able to adapt in Africa to many climates ranging from the Sahara 
desert with less than 100 mm of rainfall per year to the high mountains with above 1000mm rainfall per year. It 
is active in the spring and the autumn [48]. This species appears on average altitude in October and disapear 
during winter and a large part of spring, it appears during spring, summer and the debut of autumn at high 
altitude. H. marginatum is well known as a vector of the dangerous viral zoonosis the Crimean-Congo 
hemorrhagic fever (CCHF) [49]. The life cycle of this tick is faster in the southern part of its range (North 
Africa) [50] with active larvae since February, but much slower in the north, in the coldest regions, with 
immature active only in June. Analysis of the known range of this tick shows that, as required by the climate, 
there are two distinct groups of populations [51].  
 The genus Dermacentor is much less dependent on forest habitats than I. ricinus and can colonize open 
habitats or even nearby dwellings [52]. We did not encountered Dermacentor marginatus very often, simply at a 
rate of 0.82% and 0.92% respectively on average and at high altitude. Adult activity in a temperate climate 
scales from March to May and from August to October. In the Mediterranean basin, from February to May and 
from September to November [43]. In Italy [45] found, in sheep pastures’, these two peaks of activity, as in 
France. In Algeria, D. marginatus is exclusively a winter tick (January and February), parasitizing mainly the 
swine [53]. Our results show us clearly a unimodal activity of this species at both altitudes, indeed it appears in 
statements only from January to March at both sites, and it is absent during the rest of the year, but still with a 
very small numbers never exceeding 16 individuals contacted monthly at average altitude. 
 Dermacentor marginatus is a vector of canine babesiosis, tularemia, Q fever, and at least one zoonotic 
rickettsial [54] and has the vector competence for propagating Anaplasma marginale [55]. Unlike I. ricinus, 
only adults looking for hosts in ambush on vegetation and they feed mainly on deer, dogs, but they rarely attack 
humans, while larvae and nymphs parasitize rodents. The life cycle is much shorter than that of I. ricinus, with 
eggs deposited in spring and becoming adults in the same year [56].  
 During our work, we recorded the most of ticks in spring and summer, and it does not relate to the other 
algerien works.  
 From June 2002 to May 2003, an investigation targeting cattle infected with ticks was carried out in the 
region of Taher (Jijel, Algeria's coast) by [57] and identified five species with a clear predominance of 
Rhipicephalus annulatus (79%) followed successively by Rhipicephalus bursa (9.35%), R. turanicus (2.64%), 
Hyalomma lusitanicum (5.48%) and Hyalomma detritum (2.55%). At the same time, the study of the seasonal 
dynamics revealed an essentially summer activity for Rhipicephalus annulatus and a spring activity for 
Rhipicephalus bursa, R. turanicus and Hyalomma lusitanicum. However, Hyalomma detritum occurs in spring 
and summer. Another study was carried out during 2004 by [58] in the region of Tizi Ouzou, they collected 
3880 ticks after identification belonged to 10 species [58]. 
 From the collected ticks in the region, it was found that weather conditions would influence the species 
occurrence and development. Thus, Hyalomma detritum and species of Rhipicephalus genus show a summer 
activity, meanwhile Ixodes, Haemaphysalis and Hyalomma (except H. marginatum and H. detritum) have an 
autumn activity, whereas Hyalomma marginatum and Rhipicephalus annulatus are present throughout all the 
study period.  
 Parasitism was favored by drought and the lack of food. In those conditions, the animals go in search of 
ticks rather than the opposite. Most surveys of this study was carried out on cattle only, neglecting other animals 
and even the vegetation the climate was not the same during our work. In fact, during our study, the climate 
goes from very wet and rainy to wet without rain, and not reaching the drought, as it was the case in Tizi Ouzou 
during 2004. 
 During another study conducted in the plain of Mitija in 2003 and 2004 they found: 01.55% of Hyalomma, 
01.50% of Dermacentor, 0.82% of Ixodes and 96.13% of Rhipicephalus during the year 2003 and 01.05% of 
Ixodes, 01.39% of Dermacentor, 01.83% of Hyalomma and 95.71% of Rhipicephalus during the year 2004 [59]. 
This study was conducted almost exclusively on animals, this is why the genus Rhipicephalus is the most 
dominant, and harvests were conducted from April to September and in a very different area from this study 
sites, in vegetation, the physical environment and even the principal activity (agriculture and animal husbandry). 
 In Tiaret in western Algeria [60] managed to have a richness of 13 on a sample of 3975 ticks composed 
from: 20.02% of Hyalomma lusitanicum, 17.79% of Hyalomma marginatum marginatum, 16.83% of Hyalomma 
excavatum, 10.49% of Hyalomma detritum, 0.93% of Hyalomma impeltatum, 0.08% of Hyalomma marginatum 
rufipes, 25.84% of Rhipicephalus bursa, 4.65% of Rhipicephalus turanicus, 0.30% of Rhipicephalus 
sanguineus, 1.18 % of Haemaphysalis punctata, 1.13% of Rhipicephalus annulatus, 0.68% of Dermacentor 
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marginatus and 0.08% of Ixodes ricinus. However, the fact that those ticks were all sampled on animals, 
therefore, we could not compare them in absolute terms with our results. Moreover, the presence of certain 
species that are unique to western Algeria, coupled with specific prevalences are very different, the 
Rhipicephalus bursa is the dominant species, followed by Hyalomma lusitanicum and Hyalomma excavatum, in 
our study we did not even find those species during our surveys, what emerges from these comparisons is that 
most species taken in previous studies are rather specialists either sheep or cattle, in addition to being 
monotropic or ditrope. 
 In El-Tarf in eastern Algeria, a similar study was conducted [61] from September 2000 to August 2001, 
aiming to identify ticks parasitizing cattle in this region, four genus were identified and ranked in descending 
order of prevalence Rhipicephalus, Hyalomma, Ixodes and Haemaphisalis. Add to this, the study undertaken by 
[62], during 2001 in the same region with the same harvested genres. 
 [63] found after a two-year survey carried out on 960 slaughtered sheeps in Adrar, southwest Algeria, 784 
ticks belonging to seven species which grouped under two genera. The tick spices collected included Hyalomma 
impeltatum, H. marginatum marginatum, H. dromedarii, H. detritum detritum, Rhipicephalus sanguineus, R. 
guilhoni and R. evertsi evertsi. The most abundant species were Hyalomma impeltatum and Rhipicephalus 
sanguineus. The prevalence of other species was very low.  
 Those works focused on two points: the identification of tick species subservient to each region cattles’ and 
the study of their seasonal evolution. And thus they rather enter into a veterinarian vision rather than an 
ecological one. Our study was mainly based on the ticks before they are "ectoparasites", that is to say, free life. 
 The differences found between our results and those of other Algerian studies are due for most: 
-To the sampling method: Indeed, the researchs cited above are much more specific as they relate to the harvest 
of ticks on animals. 
-To the study periods that are different and therefore the dynamics of appearance may not be the same. 
-To the altitude of the sampled sites: Indeed, our stations are between 240 and 858 meters, while the other 
studies were located at a mixumum of 58 meters above the level of the Sea. Our study sites are quite higher 
compared to the level of the Sea (240 and 858m), and therefore our results are quite different from those already 
found in our country. Altitude allowed Ixodes ricinus to proliferate, rather than the other species, this is why it is 
the most abundant one. 
 
Conclusion: 
 Our study was performed for the first time in Séraïdi (the Edough area). Our collection on vegetation at 
different altitudes, have granted us an amount of pretty interesting results. The differences identified between 
the two study areas could be related to climate effects. Indeed, the climate directly and indirectly influences the 
tick habitat, hosts and animal reservoirs. Our climate is changing and it seems possible that this change affects 
the changes observed in tick ranges and in diseases transmitted by ticks to humans. Indeed, climate change and 
especially the softening of minimum temperatures, has been linked to the displacement of vector distribution to 
areas of higher altitudes and latitudes. In summary, sunlight, temperature and humidity are the key elements that 
determine tick activity or development. These vary with the seasons and that is why tick activity is seasonal, 
with specifics by species and by stage within the same species. The consequence is that the risk of bites to 
animals and humans, and therefore the risk of disease transmission also has a seasonal variation [64]. 
 All tick species found enter in the transmission cycles of animal and human diseases, and with previously 
described numbers, and the richness found, this could allow the emergence or re-emergence of tick-borne 
diseases, hitherto non-existent, unsuspected or unreported. So we can say that the Edough area is a potential risk 
area for tick-borne diseases, so therefore, the establishment of a bio-monitoring network is very important to 
either halt the progression of diseases that may already be running, or anticipate them. 
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