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ABSTRACT

This paper catalogues stream invertebrates of the Sébaou Basin (Algeria). We provide a faunistic list realised on the basis of more than ten
years of research on 23 sites in both Sébaou River and tributaries ranging between elevations of 1680 m and 20 m. 429 taxa belonging to 14
taxonomic groups were identified. Within these taxa, 74 are first records in Algeria, and 7 are recently described new species.

Keywords : stream invertebrates, faunistic list, Algeria.

RESUME

Cet article constitue une synthése de la diversité des invertébrés aquatiques du bassin de I'cued Sébaou (Algérie). Nous présentons une lis-
te faunistique obtenue aprés plus de dix ans de recherches sur 23 sites distribués sur le cours principal et les affluents de 'oued Sébaou. Ces
sites sont situés 2 des altitudes variant de 1680 3 20 métres au-dessus de la mer. 429 taxa appartenant a 14 groupes taxonomiques ont été dé-
nombrés, dont 74 espéces sont des premiéres citations pour 1’ Algérie et 7 sont des espces nouvelles décrites récemment.

Mots-clés : Invertébrés aquatiques, liste faunistique, Algérie.

INTRODUCTION

Since the end of the 19h century, research has been
conducted on the Algerian limnofauna by European zoolo-
gists travelling in North Africa, such as REICHE (1869),
VEIDOVSKY (1891), BEDEL (1895, 1925), EaTON (1899),
SeLys-LoNGgcHAMPS (1902), Pic (1905), PEYERIMHOFF
(1905, 1925), SAINTE-CLAIRE DEVILLE (1905, 1909),
EbwaRrDSs (1923), LESTAGE (1925), Po1ssoN (1926), NAVAs
(1929), SEUrAT (1922, 1930), PARROT (1949), GRENIER
(1953), AUBERT (1956).

During the first quarter of the 20 century, research was li-
mited to a few sireams located close to major urban areas su-
ch as Algiers, Oran, Annaba, Constantine and Biskra. Most
of these studies were devoted to species identification and
very few dealt with ecology or biogeography. Moreover, on-
Iy two studies carried out between 1925 and 1960 provided
a synthesis of the Algerian benthic fauna taxonomy and dis-
tribution (GAUTHIER 1928, VAILLANT 1955).

More recently, an increasing interest has been devoted to
the study of stream invertebrates, with long term studies ini-

tiated by some Algerian universities such as the zoology de-
partments of Tizi-Ouzou, Algiers and Tlemcen. The major
studies are those of GAGNEUR et al. (1986) concerning
Oligochaeta, KADDOURI (1986) concerning Hydraena beetles
(Coleoptera), MALICKY & LouNAct (1987) conceming cad-
disflies (Trichoptera), GAGNEUR & CLERGUE-GAZEAU (1988)
concerning blackflies (Diptera : Simuliidae), GAGNEUR &
THOMAS (1988) and THOMAS (1998) concerning mayflies
(Ephemeroptera), MOUBAYED et al. (1992) concerning chiro-
nomids (Diptera : Chironomidae), GAGNEUR & ALIANE
(1991) co‘ncerning stoneflies (Plecoptera), LouNaci-Daount
(1996) concerning the benthic fauna of Sébaou wadi (i.e. ri-
ver), LoUNAcI (1987) and Arr MouLouD (1988) concerning
the benthic fauna of the Aissi wadi basin, ARAB (1989)
concerning aquatic invertebrates of Mouzaia and Chiffa wa-
dis. Some papers have given interesting insights concerning
the taxonomy of the stream invertebrates and described se-
veral new species (SOLDAN & THOMAS 1983 a,b, SOLDAN &
THOMAS 1985, SOLDAN & GAGNEUR 1985, THOMAS &
LouNacr 1989, THoOMAS & GAGNEUR 1994). However, nei-
ther recent update or synthesis were given on the benthic
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fauna, and most of the information is fragmentary and deals
with only one taxonomic group.

In this study, we aimed to update our knowledge of stream
invertebrate composition in the Sébaou River basin. From
invertebrates samples collected between 1984 and 1996 in
both main stream and tributaries, we provide the first com-
prehensive benthic invertebrate list of the Kabylie du
Djurdjura (Tizi-Ouzou region, Algeria).

STUDY SITES AND METHODS

-

The Sébaou River basin is about 100 kilometres east from
the city of Algiers. The area studied extends from the top of
the Djurdjura Mountains (up to an altitude of 2308 metres)
to the Sébaou River lowland plain near the city of Tizi-
Ouzou. We investigated both the main channel of the Sébaou
River, its main tributary (Aissi wadi), and some other smal-
ler tributaries (Thala-Guilef, Tikjda, Tizi-N’Kouilal, Mekla)
(Fig. 1).

The Sébaou River flows for c.a. 110 km, from an elevation
of 1750 m in the eastern part of the Djurdjura Mountains to
the Mediterranean sea. The upstream part of the Sébaou
River (altitude between 500 and 150 m) is known as the
Boubhir wadi, and characterised by a mean slope of 1.5 %
along a 23 km reach. The lowland part is called Sébaou wa-
di (sensu stricto) and constitutes a 70 km long reach, with a
low slope. The Aissi River flows for 50 km from an eleva-
tion of 1100 m in the middle part of the Djurdjura, to its
confluence with the Sébaou at an elevation of 100 m, and ex-
hibits a high slope in its upstream part (c.a. 10 %), with a tor-
rential flow regime (Fig. 1).

From a climatic point of view, the Sébaou River basin ex-
periences an accentuated Mediterranean climate with a hot
and dry summer, followed by a cold and wet winter.
However, within the altitudinal range, both rainfall and tem-
perature show different patterns : in the Djurdjura moun-
tains, annual precipitation is about 1500 mm, whereas in the
lowland plain, it is only 900 mm. Therefore, numerous
streams experience a dry summer period, with partial or to-
tal drying between June and September. Also, due to scarce
hard rains and the clayey geological characteristics, violent
flooding events occur during winter which cause a major
perturbation for the benthic fauna.

The 23 selected sampling sites were located on both the
Sébaou River and its tributaries, with the aim being to cover
a large range of altitudinal, discharge and topographical fea-
tures. Twelve sites are located on the main channel of the
Sébaou River and its main tributary (Aissi wadi : 7 sites,
Boubhir wadi : 2 sites, Sébaou wadi : 3 sites), and the 11 re-
maining sites are located on small tributaries (Thala-Guilef :
4 sites, Tikjda : 5, Tizi-N’Kouilal : 1, Mekla : 1).

The environmental characteristics at each sampling site,
and the code of each site (bold characters) are given below.
The following notation was used : A : altitude in meters abo-
ve sea level, P : slope in %, D : distance from the source in

km, L : mean stream width in m, A : mean stream depth in
cm, V : current velocity, 7 : annual water temperature ampli-
tude in °C (minimal and maximal values), § : substratum.

Aissi wadi :

A1:A:920; P:10; D:0.5;L: 1; H:20; V: fast to very
fast; T : 8-14; S : boulders, pebbles, gravel, algae, organic
matter.

A2:A:810;P:10; D :1,L:0.5; H: 10; V: medium to
fast; T: 10-16; S : boulders, pebbles, gravel, algae, vegetal
debris.

A3:A:480; P:10; D :3;L:1.5; H:20; V: medium to
fast; T: 9-16; S : boulders, pebbles, gravel, algae, vegetal de-
bris.

Ad:A:380;P:25,D:4.5;L:4;H:30; V: medium to
fast; T: 11-28; S : pebbles, sand, algae, vegetal debris.

AS5:A:300,P:15;,D:11;L:5; H:30; V: medium to
fast; T: 11-27; § : pebbles, sand, algae, vegetal debris, orga-
nic matter.

A6:A:2000;P:1.4;D:20;L:8;H:30; V: medium to
fast; 7: 11-27; S : pebbles, sand, algae, vegetal debris, orga-
nic matter.

A7:A:140; P:0.8;D:30;L:10; H: 30; V: low to me-
dium; 7": 11-31; S : pebbles, sand, algae, vegetal debris, or-
ganic matter.

Boubhir wadi :

B1:A:220;P:25,D:25;L:2;H:30; V: medium to
fast; T': 9-30; S : pebbles, sand, algae, organic matter.

B2:A:160; P:1.2;D:40; L :5; H: 20; V:medium to
fast; T': 11-30; S : pebbles, sand, algae, organic matter, aqua-
tic vegetation.

Sébaou wadi :

S1:A:100;P:02;D:45;L:10; H:30; V:low to me-
dium; T : 11-32; S : pebbles, sand, algae, organic matter,
aquatic vegetation.

S2:A:60,P:06;D:75,L:15; H:30; V: low to me-
dium; T : 12-33; S : pebbles, sand, algae, organic matter,
aquatic vegetation.

S3:A:200;P:0.5;D:90;L:20;H:30;V:low to me-
dium; 7 : 13-33; S : pebbles, sand, algae, organic matter,
aquatic vegetation.

Mekla :

M1:A4:940;P:30;D:04;L:0.5;H:10; V:low to me-
dium; T : 5-13; S : pebbles, silt.

Tizi-N"kouilal :

TK1:A:1300; P:40;D:0.5;L:05,H:10;V:lowto
medium; T ': 5-12; S : pebbles, gravel.

Tikjda :
TS1:A4:1600; P:40; D :0.4;L:0.3;,H:5;V:medium
to fast; T: 5-14; S : pebbles, gravel.
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TS2:A:1460; P:27;D:0.8; L:0.4; H: 10; V: medium
to fast; T: 6-17; S : pebbles, gravel.

TS4:A:1460; P:40; D:0.8;L:1.5; H: 10; V: medium
to fast; T: 7-16; S : pebbles, gravel, silt.

TS5 :A:1360; P:20; D:1.2;L:2; H:20; V: medium
to fast; T: 6-19; S : pebbles, gravel.

Thala-Guilef :

TG1:A:1480; P:30;D:0.5;L:0.5; H:5; V: medium

to fast; T : 4-14; S : boulders, pebbles, gravel.
TG2:A:1200;P:20;D:0.8; L: 1, H: 10; V: medium
to fast; T': 6-18; S : boulders, pebbles, gravel.
TG3:A:1680;P:30;D:1;L:05;H:5; V: mediumto
fast; T: 6-19; S : boulders, pebbles, gravel.
“TG4:A:1680; P:40;D:0.1; L:04; H:5; V: medium
to fast; T: 5-13; S : boulders, pebbles, gravel.

Fig. 1.

Benthic macroinvertebrates samples were performed from
1984 to 1996 using a standard surber net (mesh size 250 pm,
surface sampled 0.09 m2). As a complement, drift nets, day
visual samples and nocturnal light traps were used to caich
larvae, nymphs and flying adults at each sampling occasion.
These additional sampling methods were incorporated to
check that the whole fauna was collected using the surber-
net, and to provide further information for the specific deter-
mination of the larvae. The samples were fixed using five-
percent formaldehyde for further analyses. In the laboratory,
all the invertebrates were sorted out and determined to spe-
cies level. When species level identification was not pos-
sible (i.e. no identification key available), identification was
conducted to the lowest possible taxonomic level and refe-
rence individuals were sent to taxonomic experts for further
analyses.
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SYNTHESIS

The benthic fauna of the Sébaou River basin in composed
of 429 taxa belonging to 14 zoological groups. Seventy-four
species were new records for Algeria and seven new species
were identified. Detailed information about these species
will be published elsewhere. Following the species list, a
short synthesis is given for each group.

Tricladida

Triclads were represented by only two species previously
known in Algeria : Dugesia gonocephala and Polycelis feli-
na. The first one is rheophilous and commonly found in the
middle reach of the Aissi wadi. The second one has a more
restricted distribution and was mainly found in the springs,
testifying its crenophilous habitat use characteristics.

Mollusca

The Sébaou River basin showed a low Molluscan diversi-
ty : six gastropods and one lamellibranch. Belgrandiella
saxatilis is a new species record in Algeria. These seven spe-
cies were occurrent and abundant in the upstream parts of
Aissi wadi (stations A1, A2, A3), however, only Ancylus flu-
viatilis was found in a large range of habitats.

Oligochaeta

Thirty-five Oligochaeta species belonging to 19 genera
and six families were found in the Sébaou. Within these spe-
cies, 8 are new records in Algeria : Tubifex tubifex f. bergi,
Psammoryctides barbatus, Rhyacodrilus falciformis,
Epirodrilus michaelseni, Pristinella idrensis, Pristinella ri-
sea, Buchholzia appendiculata and Enchytraeus buchholzi.
Naididae (10 species) and Enchytraeidae (9 species) were
found abundant in most of the Aissi wadi sampling sites. By
contrast, Tubificidae, were found in few sites, mainly in the
piedmont areas, and only in low abundance.

Hirudinea

The three Hirudinea species belonging to Erpobdellidae
family are new records in Algeria and were only found in the
Aissi wadi. This low diversity is characteristic of the North
African fauna (LOUNACI-DAOUDI 1996). These species were
found in the upstream part of Aissi wadi, in low abundance
and low occurrence.

Hydracarina

Twenty hydracarian taxa belonging to 11 genera and nine
families were found. Eight species are new records in
Algeria. Sites with the greatest diversity (up to ten species
per site) were located in low mountain and piedmont areas,
however, five species were only found in the upstream areas,
and one species (Torrenticola lativalvata) is widely distribu-
ted.

Ephemeroptera (mayflies)

According to a recent synthesis on North African mayflies
(THOMAS 1998), 50 species and three sub-species are known
in Algeria. In the Sébaou basin, we found about half of the

entire Algerian mayfly species richness : 23 species belon-
ging to 12 genera and six families. Most of the families we-
re represented by a few species (three or less), with the ex-
ception of the Bactidae which was the most diverse family
with 12 species. Baetis was found in all the sampling sites,
with two widespread eurythermous species : Baetis punicus
and Baetis gr. rhodani. However, 11 mayflies species with a
more restricted spatial distribution were found in the ups-
tream mountain areas of the Sébaou (altitude between
800 and 1680 m). Within these species, four (Alainites gr.
muticus, Baetis maurus, Cloeon dipterum, Ecdyonurus sp.)
were only found in the highest altitude sites. Similarly, wi-
thin the 19 species colonising low mountain and piedmont
sites, ten were unique to these areas. Most of these species
colonise heterogeneous habitats with medium or high water
current velocity. Finally in the lowland sites, 14 species we-
re recorded, and only Caenis sp. was found characteristic of
these areas.

Plecoptera (stoneflies)

GAGNEUR et ALIANE (1991) recorded 31 stonefly species
in North Africa and 17 species in Algeria. In this study, we
found 19 species (12 genera and 6 families) in the Sébaou
basin. Fourteen are already known in Algeria, and five are
new records : Brachyptera auberti, Nemoura lacustris,
Leuctra medjerdensis, Capnia nigra, Capniopsis schilleri.
Therefore, the total number of Algerian stoneflies is updated
to 22 species. All the stoneflies were characterised by a low
occurrence and a low abundance. Moreover, all the species
were found over 400 m above sea level, with the exception
of Eoperla ochracea and Tyrrhenoleuctra minuta which we-
re located between 140 and 200 m. Most of these species are
stenothermous and were only recorded in cold waters. Some
species such as Protonemura ruffoi and Protonemura sp.
were found characteristic of high altitude streams. By
contrast, Protonemura algirica and Afroperlodes lecerfi we-
re recorded over a large range of altitudes. Finally, Eoperla
ochracea was found in an unusual habitat for a stonefly :
lowland areas with high water temperatures.

Odonata

Two Odonata species belonging to the dragonflies
(Anisoptera) were collected in the Afissi wadi : Onycho-
gomphus costae and Onychogomphus uncatus. One coloni-
sed both lowland and mountain areas, whereas the other on-
ly occufred below an altitude of 140 m.

Heteroptera

Fourty-four species and sub-species are known for Algeria
and Tunisia together (AGUESSE et al. 1982). In the Sébaou
River basin, ten species belonging to six genera and six fa-
milies were recorded. These species were characterised by a
low abundance and occurrence. The highest species richness
(eight species) was found at moderate altitudes with dense
riparian vegetation and heterogeneous substratum (station
A3).



54 A. LOUNACI, S. BROSSE, S. AIT MOULOUD, D. LOUNACI-DAOUDI, N. MEBARKI AND A. THOMAS 12

Coleoptera

Eighty-four species belonging to 38 genera and 17 fami-
lies were recorded. Of these species, 18 are first records in
Algeria. The three main families were Hydroporidae (19
species), Hydrobiidae (14 species) and Elmidae (11 species);
all the other families were represented by less than eight spe-
cies. The highest species richness was found in piedmont
and middle reaches with up to 45 species per site (station
A5). These sites are heterogeneous areas providing a large
range of environmental features and therefore a large diver-
sity of potential habitats. However, some families, Such as
the Hydraenidae, were mainly found in the upstream sites,
whereas the downstream areas were preferentially colonised
by Elmidae and Ochtebiidae species.

Trichoptera (caddisflies)

Thirty-three species belonging to 20 genera and 11 fami-
lies were recorded. Of these species, six were new species
(MaLickY & Lounact 1987) : Rhyacophila urgl, Hydro-
psyche artax, Hydropsyche morla, Thremma sardoum afri-
canum, Athripsodes ygramul and Oecetis uyulala. Twenty-
three species were found in the upstream areas, and eight
were unique to upstream areas. Low altitude areas are less
diversified with 19 species, five of which were found cha-
racteristic of the lowland and piedmont areas. Finally, three
species (Rhyacophila munda, Hydropsyche artax and Cheu-
matopsyche atlantis) are widely distributed.

Diptera

Diptera are the most widely represented group with
191 taxa. They represent about half of the entire fauna.
Within this group, chironomids account for 67 % of the spe-
cies, simulids for 12 %, and the remaining 19 families repre-
sent 21 % of the taxa.

Of the 27 species of blackflies (Simulidae) known in
Algeria, 23 were recorded in the Sébaoun River basin. Four
stenothermous species found in lotic mountain areas are first
records in Algeria : P.(P.) albense, P.(P.) rufipes, S.(E.) pe-
tricolum, S.(N.) brevidens. The Algerian blackfly species
richness therefore becomes 31 species. S.(E.) velutinum,
S.(S.) intermedium, and S.(W.) pseudequinum are the most
abundant and widespread species. They are eurythermous
and polluo-resistant species, and are therefore able to colo-
nise a large range of habitats.

Considering chironomids, the first faunistic inventory in
Algeria was performed in 1992, and 101 species were iden-
tified in the Sébaou basin (MOUBAYED et al. 1992). In our
study, we found 29 new species records in the Sébaou basin.
Within these species, 26 are new records for Algeria and the-
refore, 130 species are now known in Algeria. We found
48 genera belonging to several sub-families : Tanypodinae
(15 species), Diamesinae (3 species), Prodiamesinae (1 spe-
cies), Orthocladiinae (71 species) and Chironominae (18
Chironomini and 22 Tanytarsini). The highest species rich-
ness was recorded in the middle part of the river (78 species)

and decreased in both high mountain and lowland areas.
However, the most abundant Chironominae species (e.g.
Chironomus piger, Chironomus riparius, Chryptochiro-
nomus supplicans, Tanytarsus heusdensis, Tanytarsus? pal-
letaris, Virgatanytarsus arduennensis, Virgatanytarsus tri-
angularis) were found in the lowland areas. Within the less
diversified chironomid families, the Tanypodinae were
found in piedmont and lowland areas, with four abundant
species : Conchapelopia sp., N. dubius, P. divisa, R. maculi-
pennis.

The other diptera (i.e. other than Chironomidae and Simu-
liidae) are much less known, and up to now, little study was
devoted to these species in North Africa, hence our know-
ledge is meagre. Within the 38 taxa belonging to 18 families,
Tipulidae (8 taxa) and Limoniidae (6 taxa) are the most di-
versified. The remaining families are represented by few
species. Eight taxa were found widespread and abundant :
Blephariceridae gen. sp., Dicranota sp., Hexatoma sp.,
Bezzinae gen. sp., Oxycera sp., Tabanidae gen. sp., Hemero-
dromiini gen. sp., Psychodidae gen. sp.

CONCLUSION

Within the 429 taxa recorded in the Sébaou River basin,
more than 15 % of the species are new records in Algeria,
and not much is known about the non-Simuliid and non-
Chironomid diptera. This study therefore underlines the ne-
cessity of further studies to obtain a more accurate knowled-
ge of the North African benthic fauna. From an ecological
point of view, our results showed that diversity was highest,
for most of the groups, in heterogeneous piedmont and low
mountain areas. This finding sustains the main current eco-
logical hypotheses concerning freshwater lotic ecosystems,
such as the river continuum concept (VANNOTE et al. 1980),
the habitat templet theory (TOWNSEND & HILDREW 1994) or
the intermediate disturbance hypothesis (REsH et al. 1988)
which stipulate that the most diversified areas are likely to
be found in the middle part of the river course. However, up
to now, these hypotheses were only validated in temperate
European and North American river systems and according
with VINSON & HAWKINS (1998) much more attention should
be paid to benthic invertebrates of the others parts of the
world. Indeed, precise information on the ecology of each
taxa, family, or trophic group are very scarcc for North
Africa and a complete inventory of Algerian benthic fauna
could constitute an essential step for further ecological stu-
dies.
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