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This preliminary study was conducted to identify the different species of earthworms that live in the region of Chréa in north Algeria.
A total of 3196 earthworms were sampled and represented by three families: Acanthodrilidae, Megascolecidae, and Lumbricidae.
Eleven genera represented by nineteen species are discovered. The individuals were identified to the following taxa: Aporrectodea
caliginosa, Allolobophora rosea, Allolobophora cholorotica, Allolobophora antipai, Allolobophora miniscula, Aporrectodea trapezoides,
Eiseniella tetraedra, Amynthas sp., Amynthas californica, Microscolex phosphoreus, Criodrilus lacuum, Octodrilus complanatus,
Octodrilus maghrebinus triginta, Octodrilus maghribinus maghribinus, Eisenia xylophila, Ocnerodrilus sp, Eisenia andreij, Helodrilus
oculatus, Dendrobaena pantaleoni. D. pantaleoni is new record for Algeria. High abundance of earthworms have been recorded
under the cork oak, where the soil is rich in organic matter, followed by cedar soils that are characterized by lower organic matter
content. Both species A. caliginosa and O. complanatus are absent in a soil poor of organic matter and under Quercus canariensis.
Keywords: Earthworms fauna, Soil, Diversity, Chrea national park.

Introduction

For several decades, the study of soail's living world has become increasingly important. Among these organisms, earthworms have
always aroused the most interest. Aristotle was one of the first people who draw attention to the role of earthworms in turning over
the soil. In his last work, Charles Darwin (1881) drew the attention of the scientific world to earthworms. Several researchers then
became interested in physiology, general biology, their participation in soil fertility, and their pedogenetic activities as (Hensen,
1877; Bornebusch, 1930; Laverack, 1963 and others to date.

For the taxonomic purpose, first works came from Cuvier and Lamarck whose recognized the class of Annelids (Lamarck, 1800).
Important studies were subsequently published by: Savigny 1826; Rosa, 1893; Michaelsen,1906; Tetry, 1937; Zajonc, 1959; Graff,
1962; Bouché, 1972; and Omodeo, 1987. Earthworms in the Maghreb had been little studied and the knowledge of their diversity is
limited and incomplete. The first collection of earthworms in Maghreb was carried out in Egypt. These studies started with
Napoleon’s expedition of 1798 and his attempts to record Egypt's natural history. The (few) worms collected were described by
Savigny (1809), but do not fit any identifiable species.

Establishment of protected areas is a key strategy in biodiversity conservation (Vale, et al., 2018), but at the same time, it is
primarily driven by available opportunities rather than scientific knowledge (Baldi, et al., 2017). In this regard, it is very important to
study biodiversity on a local scale in order to provide the best possible management options.

Earthworms are essential service providers for terrestrial ecosystems (Lavelle, et al., 2006). Their activity, generating galleries and
casts, contributes to formation and maintenance of soil structure (Lavelle, 1997; Capowiez, et al., 2012), increasing porosity,
infiltration and water retention (Fiuza, et al., 2012), as well as re-distribution and breakdown of soil organic matter (Brown, et al.,
2000). However, earthworms are sensitive to land use and management, and can be used as soil quality and management as well
as environmental bioindicators (Brown and Dominguez, 2010; Bartz, et al., 2013; Biinemann, et al., 2018). Algeria is home to more
than 31 described earthworm species (Zeriri, et al., 2013; Baha and Isserhane, 2017), but practically nothing is known of the
species and populations inhabiting protected area in the country.

The earthworms of Algeria started receiving attention in the second half of the past century Beddard (1892), Rosa (1893). A few
additional records were published in the first decades of this century Michaelsen (1903-1930); (Bouché, 1972). However, these
older records were scanty and all came from occasional collections.

The first extensive survey was made by Omodeo and Martinucci (1987), who found 24 species, of which three were new to science
and 14 were new for Algeria. BAHA (1997) presented a collection of 500 earthworms taken during (1990-1991) from various soils
under orange cultivation in Mitidja, a coastal plain to the south of Algiers. Of the 11 species identified, Allolobophora chlorotica
Savigny (1826) was new for North Africa, other three species had not yet been reported from Algeria, and a fifth Prosellodrilus
doumandjii Baha and Berra 2001, was shortly to be described as new to science.
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During that study a variety of habitats were prospected, but no sampling was made in cultivate areas. In this paper were stadied a
collection of earthworms taken during (2015-2018) from different soils under different vegetation in Chrea National Park (Algeria). It
emerges of all these studies more than 8000 species from about 800 genera in the world (Edward, 2004). In Algeria Twelve genera,
represented by 31 species (Zeriri, et al., 2013; Baha and Isserhane, 2017), have been revealed. Earthworms are common all over
the world in natural forests and grasslands as well as agrosystems and found in most regions of the world.

However, almost no data on earthworms are available from the northern part of Algeria (Chréa National Park). The present study
aimed to investigate earthworms’ diversity and spatial distribution and abundance in the Chréa Biosphere Reserve and its vicinity,
situated in the north center of Algeria, and give the first systematic data on earthworms from this region.

The main objective of the present research was to gain a piece of scientific information about kind of earthworms, their relative
abundance, seasonal fluctuations of population and evaluate earthworm communities (abundance, biomass, species composition)
associated with different forest habitats of Chréa Biosphere Reserve. Such information could be used to suggest measures for the
improvement of soil to increase forest land production.

Materials and Methods

Study area

This research was carried out in the Chrea National Park. It is located in central area of Algeria (36°19-36°30'N and 2°38'-3°02'E),
about 50 km south-west of Algiers (Fig. 1). It covers around 26 587 ha over a length of 40 km from E/W and a width of 7 to 14 km
from N/S (Meddour, 1994); of higher mountains (900-1550 m) in the Mitidja area. The climate is fresh and humid, with a mean
annual rainfall of 950-1200 mm, monthly mean of temperatures between 3-7°C in winter and 18-23°C in summer; snow is relatively
frequent (50-100 cm annually) (Sbabdiji, 2012).
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Fig. 1. Geographical location of the study site within Chrea National Park (PNC).

Earthworms sampling and laboratory analyses

Earthworms were sampled during the four seasons from September 2014 to June 2017. The six sampled sites are between 36°19'-
36°30'N and 2°38'-3°02'E, their respective altitude, latitude, longitude, type of vegetation and the bioclimat are listed in Table 1.
Sampling was made according to the criteria suggested by Lavelle (1988) and Anderson and Ingram (1993): at each site 10 samples
of 25 x 25 x 30 cm were taken at regular 5 m intervals, along a line whose origin and direction had been randomly chosen. Each
sample was given a code, and preserved worms were then transferred to labelled specimen bottles. They were preserved in 10%
formalin and then transferred to 70% alcohol for permanent fixation. Only a minimum number of worms was preserved from each
study site, and others were released back into the soil. Identification of the species was principally based on Bouche's descriptions,
1972; Omodeo, 1987; Sims, 1972; Tetry, 1937; Lee, 1985.

Diversity analysis: In order to exploit the results obtained from ecological indices such as the Specific richness SR
(SR=Sp;+Sp,+......... +Sp,) is the total number of species observed during N surveys, the Shannon-Weaver diversity (H'), H'=-Z(niN)
log, (niN), Shannon and Weaver (1963) corresponds to the calculation of the entropy applied to a community, Clarke and Warwick
(2001) and Margalef index (Dmg) (MARGALEF, 1958), Dmg=(S-1)/In N; where pi=ni/N, ni=the average density of species, N=the
average density of individuals in the sample, and S=number of species. Here, the event categories will therefore be represented for
the species and their probability of occurrence pi by the ratio of the number of units of each of them nor to the total number of
individuals present in the community N the maximum diversity (H'max) diversity is maximum when all the species in the stand
would be represented by the same number of individuals. and equity (E) are used. fairness E varies between 0 and 1, Shannon and
Weaver (1963). It tends towards 0 when almost all the numbers correspond to a single species in the stand and tends towards 1
when each species is represented by a similar nhumber of individuals. The value of the Shannon-Weaver diversity index usually
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ranges from 1.5 to 3.5, only rarely exceeds 4.5, equity Equality Index (E) It expresses the degree of equality in species abundance

in the sample, are used.

Table 1. Sampling sites and their characteristics in Chrea National Park (September 2014 to June 2017).

Sites Characteristics

Altitude

Latitude

UTM

Longitude

UTM

Slope (%)
Stratum
herbaceum

Vegetation
Shrub layer
Tree layer

Bioclimatic stage

Col des
Fougéres
(CF)

1541
36°25'45.0"N
489725.6583
02°5310.9"E
4031569.4260
10

Sedum
villosum
Senecio
vulgaris
Paranychia
argenea
Lamium
Erodium
cicani

Citrus villusus
Juniperus
oxycedrus

Cedrus
atlantica

Forét noire
(FN)

1333
36°25'08"N
490097.8583
02°53"25"E
403429.0050
5

Satureja
vulgaris
Orchidée
Sedum
villosum

Juniperus
oxycedrus

Cedrus
atlantica

Sub humide a hiver frais
Sub Wet in cool winter

Hakou
Ferraoun
(HF)

750
36°27'09.1"N
487685.0466
02°51'47.9"E
4034163.2530
10

Galium
rotundifolium
Rubus
ulmifolium
Geranium
robertianum
Tamus
communis
Andryala
integrifolia
Campanula
ranunculus
Cistus triflorus
Rosa carina
Rhamnus
alternus

Quercus
canariensis
Cedrus
atlantica
Quercus ilex

Sidi Rabah
(SR)

500
36°22'04.3"N
490662.0976
02°53'47.9"E
4024768.5062
15

Geranium
robertianum
Galium
rotundifolium
Galactites
tomentosa
Andryala
integrifolia
Quercus
suber
Lodesma
mauritanica

Pistacia
lentiscus
Rosa carina

Quercus
suber
Quercus ilex

Dhaia
(DH)

1230
36°21'58.33"N
472312.3169
02°41'31.56"E
4024623.5744
10

Origanum
glandulosum
Sinapis
pubescens
Fedia
cornucopiae
Geranium
robertianum

Juniperus
oxycedrus
Cystus villosus

Quercus ilex
Quercus
faganae
Clematis
flammula
Crataegus
monogyna
Prunus avium
Humide a hiver
froid

Wet in cold
winter

Hammam
Melouane
(ML)

373
36°25'43.4"N
497307.6452
02°58'43.4"E
4031514.5142
10

Galactites
mentosa
Andryala
integrifolia
Campanula
ranunculus

Rosa carina
Cistus triflorus

Pinus
alepensis
Quercus ilex

Sub humide a
hiver doux
Sub wet in
mild winter

Soil analysis

Soil was collected from each region and divided into subsets for analysis. Soil texture was determined using the rapid method
(Kettler, et al., 2001). To determine soil moisture, the soil was dried at 105°C for 48h. CE (Electrical Conductivity) and pH were
measured using a digital meter. Soil N was determined by Kjeldahl technique (Misra, 1968). Organic C was determined using air
dried and sieved soils samples using the wet oxidation method.

Statistical analysis

Different statistical analysis were carried out to exploit our results and to study the effect of numerous factors on the earthworms’
repartition, we have chosen the Factorial Analysis of Correspondences (AFC) analysis, have been realized with the use of PAST v
1.9. mustache boxes and ecological index graphs are produced by R programme (R version 3.4.4; R Development Core Team

2018).

Results
Soil characteristics

The results of the physico-chemical properties are shown on Table 2. The texture range from silty clay to silty sand. The
granulometric analyses of the soil samples showed that the highest percentage of sand (61.17%) recorded was in the Dhaia while
the lowest percentage (25.20%) was registered in the Col des Fougeres. Soil pH was slightly neutral in the majority of soil samples.
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The maximum and minimun soil moisture was 48.82% and 2.46% in Foret Noire, Dhaia respectively. The rate of organic matter is
medium to high, it varies between 1.58 and 2.26%. The total nitrogen rate varies between 0.009 and 0.019%, with an increasing
value in the Dhaia station. The CE is between 0.3 and 0.82 pS/cm; results indicate unsalted soils. For the other elements, the
variation ranges for:P (141.75-160.16 ppm), K* (0.43-0.5 mEq/100 g), Ca** (8.8-9.96 mEq/100 g), C.E.C. (16.49-17.4 mEq/100 g),
Na* (3.15-4.2 mEq/100g) and Mg** (1.38-2.63 mEq/100 g).

Table 2. Physico-chemical analysis of the soil collected from different study sites in National Park of Chrea.

Sites Hammam
Chrea sector El Hamdania sector Melouane
sector

Characteristics CF FN HF SR DH ML
Texture Silty Clay Silty Silty sand Silty Clay Silty sand Silty Clay
Soil type Poorly evolved

A 34.93 23.9 26.1 29.7 12.25 31.2

LF 23 19.87 20.17 19.97 30.75 21.17
Granulometry LG 16.87 18.83 17.4 17.6 16.2 18.3

SF 3.93 3.27 5.27 5.27 4.17 7.27

SG 21.27 34.13 31.07 27.47 57 22.07
pH 7.08 6.88 7.44 6.25 7.4 6.58
CE 25° ms/cm 0.65 0.82 0.56 0.43 0.3 0.58
Humidity (%) 27 48.82 17.7 28.72 2.46 33.4
Organic carbon % 1.03 1.07 0.79 0.89 1.2 1.13
Organic matter % 2.06 2.14 1.58 1.78 2.06 2.26
Total Nitrogen % 0.011 0.019 0.01 0.009 0.002 0.015
Assimilable phosphorus P2Os 4 4o o5 155 3 141.75 142.3 160.16 153.17
(ppm)
Exchangeable K*
mEq/100g of soil 0.47 0.44 0.46 0.5 0.44 0.43

++
Exchan_geable Ca™" mEg/100 9.5 9.35 9.77 9.96 9.7 8.8
g of sail

+
Exchangeable Na™ mEq/100 g 5 5, 3.75 3.15 4.2 4.1 3.9
of soil

++
Exchangeable Mg™" mEq/100 2.05 1.65 2.63 1.38 2.2 2.56
g of soil

Cation exchange capacity

C.E.C mEq/100 g 16.89 16.49 17.35 17.4 17.2 17.08

Oligochaetes

Nineteen earthworm taxa have been recorded in Chrea National Park belonging to three families (Table 3). Acanthodrilidae had the
lowest diversity of species, with only one species. In contrast, Lumbricidae had the greatest diversity with 16 identified taxa.

Table 3. Species composition, frequency, and distribution of the Oligochaetes assemblage in National Park of Chrea.

S.No Code Species name Freq. Dom. Seasons Station.
(%) (%) distributi
on
Acanthodrilidae 2.19
1 Mph Microscolex phosphoreus (Duges, 25 2.19 A, Sp CF, SR, HF and FN
1837)
Megascolicidae 3.31
2 Ams Amynthas sp. 29.16 1.43 A, Sp, W SR, HF and DH
3 Amc Amynthas  californica  (Kinberg, 25 1.87 all Seasons SR, HF and ML
1867)
Lumbricidae 94.3
4 Crl Criodrilus  lacuum  (Hoffmeister, 41.66 9 all Seasons SR, HF and ML
1845) 1.78
5 Eit Eiseniella tetraedra (Savigny, 1826)  29.16 1.68 all Seasons SR, HF and DH
6 Ocm Octodrilus  complanatus (Duges, 70.83 21.50 all Seasons CF, SR, HF, FN and ML
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1828)

7 Omt Octodrilus — maghribinus  triginta, 66.66 7.23 all Seasons CF, SR, HF, FN and DH
(Omodeo and Martinucci, 1983)

8 Omm  Octodrilus maghribinus maghribinus 58.33 6.16 all Seasons CF, SR, HF and FN
(Omodeo and Martinucci, 1983)

9 Apc Aporrectodea caliginosa (Savigny 83.33 11.61 all Seasons CF, SR, HF, FN and ML
1826)

10 Apt Aporrectodea trapezoides (Savigny, 20.83 995 A, Sp SR, HF, FN and ML
1826)

11 Eix Eisenia xylophila Omodeo and 16.66 0.47 all Seasons DH
Martinucci 1987

12 Alr Allolobophora rosea (Savigny 1826)  83.33 16.86 all Seasons CF, SR, HF, FN and ML

13 Ala Allolobophora antipai (Michaelsen, 25 2.47 all Seasons ML and DH
1891)

14 Alm Allolobophora  miniscula  (Rosa, 29.16 1.94 all Seasons HF, FN and ML
1905)

15 Alc Allolobophora chlorotica (Savigny, 37.50 5.63 all Seasons SR, HF and ML
1826)

16 Odr Ocnerodrilus Sp 29.16 2.69 A Sp, W CF, SR, HF and FN

17 Eia Eisenia andrei (Bouché, 1972) 29.16 1.03 A, Sp, W CF, SR and HF

18 Hlo Helodrilus  oculatus (Hoffmeister, 8.33 2.69 A, Sp CF
1845)

19 Del Dendrobaena lusitana (Graff, 1957)  12.50 0.78 A,Sp CF, SR and FN

Note: Frequency (Freq. %) indicates percentage of species occurrence from samples (n=19), (Dom. %)
Dominance of species in groups. Note that species codes are the same as those used in the Canonical
Correspondence Analysis (AFC). The Seasons of years coded: A Autumn, Sp Spring, W Winter, Su Summer.

The analysis of the total collection at Chrea National Park indicated the dominates of, the Lumbricidae family with 94.39% of
individuals and 16 taxa. O. complanatus and A. rosea appear by far the most common and widespread taxa. They represent
21.50% and 16.86% of the specimens collected, they are found from east to west throughout the entire region (respectively 71%
and 83% of the localities). The two families Acanthodrilidae and Megascolicidae had minor contributions (2.19 to 3.31% of
individuals, respectively), and are not recorded in one of the six stations (ML).

500
!

400
|

300
|

Abundance

200
|

100
!

CF DII—I HF ML NF SR
Site
Fig. 2. Spatial variation in the abundance (ind/m?) of Oligochaetes in Chrea NP.

Fig. 2 shows that the study sites seems to play an important role in the abundance distribution of earthworm. We have noticed that
CF and HF are characterized by variable abundances. In CF station A. rosea (362 ind/m?) represents the maximum abundance, but
M. phosphoreus 19 ind/m? constitutes the minimum abundance. The existence of existence of O. complanatus was observed in the
HF sation with a max abundance (478 ind/m? whereas the minimum one is represented by C /acuum (11 ind/m?). However, in the
DH site we notice only low abundances. For the other sites (ML, NF, SR) we remark an average interval.

The Fig. 3 shows that the season factor seems to play an important in the repartition of earthworm species. Autumn is characterized
by variable abundances. In fact, we have observed existence of the species in big abundances, it is the case of O. complanatus (519
ind/m?) and A. rosea (509 ind/m?), but also low abundances concerning O. maghribinus maghribinus (117 ind/m?). All the species
are low abundance in winter and summer. There are two atypical abundances for the spring group O. complanatus species with
abundance 478, D. /usitana 19.
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Fig. 4. Temporal variation in the diversity indices of Chréa National Park.

The results indicate a significant fluctuation in the Shannon-Weaver H Diversity Index and E Equality Index in function of the
seasons and study sites. Referring to the Shannon-Weaver H and Equality Index values, the results show a great diversity of species
in spring, fall and winter seasons compared to summer. In addition, the most important diversity is observed in two sites Sidi Rabeh
and Hakou Ferraoun, compared to the other study sites. The Fig. 4 specific richness SR, margalef index (Wealth Index) Dmg hows
that, the highest abundance values are reported in periods of spring and fall, while the lowest are recorded in summer and winter
seasons. The comparison of abundances according to study sites shows that, the highest abundance is reported in Hakou Ferraoun
and Col des Fougeres by compared with other sites.

Analysis of Oligochaete species from different stations Chréa Natinal Park

Three groupes of olighochaete species were found when changing the station, the latter are clearly visible within the dendrogram of
the ascending hierarchical classification on the basis of a similarity of -3.2 (Fig. 5).

So as to exploit the results through statistical analysis methods and explain distribution of earthworms according to several factors,
we have chosen the Analysis of Factor Analysis of Correspondences (AFC)The AFC was followed by automatic classifications on the
first factorial coordinates using the Ward's grouping criterion. by the software PAST v 1.9.
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e The first group is represented by the species in the Dhaia and Sidi Rabah stations, this group is composed by £. tetraedra and
E. xylophila.

e The second group is represented by the species in the Magtaa Lazrag station, this group is composed of C /acuumn, A.
californica, A. chlorotica, A. antipai, A. miniscula.

The third group is represented by two subgroups, the first subgroup is composed of the species in the Col des fougeres and Foret

noir stations, this group is composed by D. /usitana, Ocnerodrilus Sp, A. rosea, H. oculatus, A. caliginosa. The second subgroup is

composed of the species in the Hakou Ferraoun station this subgroup is composed of O. maghribinus maghribinus, O. maghribinus

triginta, O. complanatus, A. trapezoides, E. andrej, Amynthas sp., M. phosphoreus.
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Fig. 5. Factorial Correspondence Analysis (FCA) of the inter-station variation of oligochaetes identified by automatic classification
according to Ward's criterion.

Discussion

Nineteen species belonging to Eleven genera and three families have been identified: Acanthodrilidae (Dom, 2.19%),
Megascolecidae (Dom, 3.31%), and Lumbricidae (Dom, 94.39%). The individuals were identified to the following taxa: A. caliginosa,
A. rosea, A. cholorotica, A. antipaj, A. miniscula, A. trapezoides, E. tetraedra, Amynthas sp, A. californica, M. phosphoreus, C.
lacuum, O. complanatus, O. maghrebinus triginta, O. maghribinus maghribinus, E. xylophila, Ocnerodrilus sp, E. andrej, H. oculatus,
D. pantaleoni.

Earthworms are one of the most diversified groups of soil fauna; these species vary mainly according to the physical and chemical
properties of the soil. Their numbers fluctuate randomly every year depending on environmental conditions and biological
interactions with other organisms. Temperatures, humidity and soil factors are key regulators of the abundance and activity of
earthworms in the wild. Earthworm populations respond relatively quickly to changes of these environmental factors (Sims and
Gerard, 1999). According to Bachelier (1963), their number fluctuates randomly every year depending on environmental conditions.
Humidity affects the spatial distribution of worms, it varies dynamics of populations (Edward and Bohlin, 1996) positively in high
humidity, negatively in the case of low humidity. Resistance to drought as well as to water excess vary according to species and
regions. We note that in four stations O. complanatus is the predominant species because humidity is high. But if we refer to the DH
station, where humidity is low, its abundance is low (5 ind/m?). We note that in these five stations, the presence of endogeic
earthworms is eminent according to (Johnston, et al., 2017), this group supports well large variations. In contrast to sensitive
anecics whose presence is low.

When the soil dries up, earthworms, if they do not die, go deep in the soil, wrap as a ball and partially dry. They lose up to half of
their water; their inactivity ceases with the return of water and their re-imbibition was diapause (Bouché, 1972). Analyzing our
samples, we found that some species returned to Diapause, other types dug in depth, especially in dry seasons, while others were
spread near the presence of water, this explains the difference in environmental groups. They prefer oak leaves, drop needles of
conifers, and avoid herbs with thick and narrow roots (Bachelier, 1972). What we noticed in our work is that they dominate under
oak in SR, ML and HF terminals, while in DH station with conifer dominance is minimal.

Omodeo, et al. (2003) believe that earthworm biodiversity is low over the whole Maghreb area (Morocco, Algeria and Tunisia). They
identified 33 species, of which 24 taxa were collected in Algeria. Baha (1997) has identified 11 species in the Mitidja Algiers area. In
our works, we have identified 19 studied species belonging to the Megascolecidae, Lumbricidae and Acanthodrilidae families.
Earthworms are generally well-known in humid Europe and to a lesser extent in the Mediterranean countries of western Europe
(Bouche, 1972). This fauna is probably similar to that of North Africa (Omodeo and Martinucci, 1987; Bouché, 2003). The three
worm families have been observed in six stations of Chréa National Park; small and large tribal areas (Omodeo and Martinucci,
1987); in northern Algeria (Omodeo, et al., 2003); in eastern Algeria (Zeriri, et al., 2013).

Worms are distributed according to pH; according to Bouche's study (1972), the species are distributed with respect to soil pH and
distinguishes between acidophils (pH<6), neutrophils (6<pH<7) and basophils (pH>7). In 1965, El-Duweini and Ghabbour reported
little information about the distribution of earthworms according to the pH. Satchell's work (1955) distinguished the acid-tolerant
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animals, living in litter and those "acid-intolerant" digging the ground. Basic soils with a pH above 10 are unfavorable for worms
(Lavelle and Spain, 1995). We note that most stations have a pH of 6.5 to 7.5. In general, most species are likely to be encountered
in soils with a pH higher than 7. However, some species such as C. /acuum, E. andrei and E. tetraedra have been found in soils at
pH 6.25-6.5; note that A. caliginosa is present in soils with a pH ranging from 6.25 to 7.5.

Salinity increases in dry soils because they are poor in organic matter. Earthworms cannot survive in this type of soils that are
characterized by high or medium salinity. Most of the studied stations are less salty except for the DH station. Logically, in DH
station the numbers of worms are very low.

Abundance or not Organic matter also plys a key role in distribution of earthworm. Earthworm populations feed on more or less
decomposed Organic matter, on the surface or in the soail. It is the main food resource, and thus, this has considerable effect on the
populations of earthworms. In most ecosystems, insects of soils are a key factor in the fragmentation of organic matter (Lavelle and
Spain, 1995). It is thus estimated that they are able to consume almost all of annual litter (Brown, et al., 2002). The obtained
results in our work show that soils of the six selected stations of the PNC are considered to be rich in organic matter. These stations
representing a high rate of organic matter reveal a low abundance of the earthworms. This is indeed due to the effect of
anthropization that some species do not support (Lavelle and Spain, 2001). This highly degraded organic matter will continue its
cycle by being ingested by the earthenware, it undergoes then a new process of degradation and dissolution. This joint activity of
earthworms and thus, contributes to the entry of carbon into soils and will allow all physical, chemical and biological processes.
Distribution according to the carbon/nitrogen ratio. The C/N ratio is one of the most explanatory elements in the distribution of
Earthworms; it has a high biological significance (Bouché, 1972). The distribution study of the C/N distributions in which these
species are found makes it possible to characterize three types of taxa. Eubiotics are major consumers favoring aerobic phenomena
and soil structure; C/N=13. The forms living in at C/N>13, are qualified as mesobiotics. The extreme case, C/N>17, includes species
from very specific environments. Note that the results obtained show a variable nitrogen content from one station to another. The
DH station has a high nitrogen content; this can be explained by the presence of a category of earthworm (anecic) such as A.
chlorotica which rejects the turricules on the soil surface. These biostructures are thus generally characterized by higher mineral
content than in the surrounding soil. In particular, the contents of mineral nitrogen phosphorus are highly available in earth
turricules (Blanchart and Brauman, 2010). The first two groups are distinguished in the PNC. The mesobiotics group includes: M.
phosphoreus and C. /acuum. The species belonging to the eubiotics group are: M. phosphoreus, E. tetraedra, O. complanatus, O.
maghribinus triginta, O. maghribinus maghribinus, A.caliginosa, A. rosea, A. chlorotica. This group is spread in CF, FN, SR and HF,
but it is rare in DH and ML.

Distribution by Phosphorus; the obtained results showed that DH station is characterized by a high level of phosphorus, due to the
presence of species like £ tetrahedra and E. xlylophila, terricules of earthworms and the abundance of endogeous species. These
terricules are characterized by a higher P content (Kuczak, et al., 2006; Chapuis-Lardy, et al., 2011). However, the increase in P also
concerns organic P and microbial P (Guggenberger, et al., 1996; Jimenez, et al., 2003). However, Zhang, et al. (2000) observed an
increase in inorganic P in the soil in presence of earthworms.

Conclusion

A systematic survey of the Chrea National Park (Algeria) has made it possible to collect nineteen species of terrestrial Oligochaetes,
which belong to the families of Lumbricidae, Megascolecidae and Acanthodrilidae. The Lumbricidae family dominates 94.39% and
16 species, the Species A. rosea, O. complanatus and A. caliginosa was found at all sites except Station Dhaia, often with very large
populations; O. complanatus and A. rosea.
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