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ABSTRACT: The available information on free-living limnic nematodes from
Ethiopia is reviewed with special emphasis on those reported outside the Rift
Valley, for which species are listed with their corresponding sites of occurrence.
The families Monhysteridae, Dorylaimidae, and Tobrilidae comprise more than
haif of the total of 91 species hitherto reported from Ethiopia. Among 69 species
reported outside the Rift Valley, a similar trend of dominance is observed. Of
these, about a quarter of the species have never been reported out of their
corresponding type localities (in Ethiopia). Most of the remaining are either
cosmopolitan or have been reported earlier from Africa. The occurrence of the
fifteen most widely distributed species is shown on maps. Brevitobrilus
graciloides is the most widely distributed species. Studies on abundance and
diversity, though limited, are also included.
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INTRODUCTION
Nematodes are ubiquitous and numerically the most important animal group in

benthic aquatic habitats {(Platt and Warwick, 1980; Heip et al., 1982; Heip et
al., 1985; Pennak, 1988; Traunspurger, 1992; .1996a; 1996b). The role of
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nematodes in aquatic ecosystems has been a subject of research for quite
sometime and various workers have written reviews on the topic (Platt and
Warwick, 1980; Heip et al., 1982; Heip et al., 1985). Their widespread nature
and high density owe nematodes to the functional significance attached to them.
Some of the most important roles attached to nematodes include being grazers
on primary producers, facilitators of decomposition, predators and parasites,
and their being food sources for other animals and being potential indicators of
environmental pollution. Nevertheless, their importance is very much masked
by their small size and as a result knowledge on their ecological roles is very
incomplete, especially when compared to the parasitic forms.

This unfortunate fate is common to all aquatic nematodes, and especially to
those inhabiting inland water bodies which have captivated even less attention
of researchers than the marine forms (Pennak, 1988). Discussion on nematode
ecology is lacking in most limnological treatises. The principal and singularly
important reason for the dearth of knowledge on ecology and productivity of
freshwater nematodes is the difficulty of their taxonomy (Wetzel, 1983).
Although earlier works on aquatic nematodes concentrated on the taxonomy of
the group, research done in more recent times is giving more and more
emphasis . to their ecological aspects.

Because of this lack of attention, the nematofauna of a vast part of the world’s
inland water bodies is still largely unknown. Moreover, what little taxonomical
research that was done earlier, it was usually in the form of reports from short
expeditions, hence limited in its spatial and temporal extent. This applies
especially to nematofauna of the tropics. Consequently, we still are far from
having a relatively complete understanding of the variation and the
biogeography of most nematode species, genera or higher taxa involved, and all
the more so with respect to the role they play in these particular ecosystems. An
inventory of nematodes from inland water bodies, especially from the tropics,
is badly needed.

At the global level, taxonomic studies on inland water bodies are strongly
biased geographically because relatively complete studies or surveys are largely
restricted to the temperate region. Except for those of South Africa, comprehen-
sive African limnic nematodes, especially those of ancient lakes, are little
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known (Jacobs, 1984; Decraemer and Coomans, 1994). Moreover, information
on ecology of nematodes from inland water bodies is entirel;f restricted to the
temperate region (Biré, 1968; Zullini, 1974; 1976; Schiemer, 1978; Prejs,
1977; Eder and Krichengast, 1982; Prejs and Bernard, 1985; Prejs, 1986; 1987;
Traunspurger, 1992; 1996a; 1996b). Due to the highly variable nature of inland
water bodies, patterns and generalizations have not yet emerged from these
nematological studies (Pennak, 1988).

Nematodes of Ethiopia are especially poorly known. Published works on
Ethiopia free-living nematodes include those of Filipjev (1931), Zullini (1988),
Tudorancea and Zullini (1989), Tudorancea er al. (1989), Tsalolikhin (1993;
1996), Eyualem Abebe (1996) Eyualem Abebe et al. (1998) and a series of
papers by Eyualem Abebe and Coomans (1996 a, b, c, d, e, f; 1997a, b). The
literature on Ethiopian nematode species reported from within the Rift Valley
is reviewed elsewhere (Eyualem Abebe, submitted). This paper therefore
complements the previous one by focusing on the distribution of free-living
limnic nematodes from the sites outside the Ethiopian Rift Valley. Also, this
review assesses the general distribution of the different species within all of
Ethiopia. For a detail description of the major freshwater bodies in the country,
the reader is referred to a recent and comprehensive review by Tudorancea et
al. (1999).

COMPOSITION AND DISTRIBUTION OF NEMATOFAUNA

A total of 91 species belonging to seven orders, 24 families and 42 genera has
been reported from Ethiopian limnic habitats. Of these, 69 species (i.e., 76%)
belonging to 20 families and 33 genera (i.e., 79%) were found outside the Rift
Valley (Appendix 1).

The nematofaunal composition of Ethiopian limnic habitats in general, and of
sites outside the Rift Valley in particular, is typically fresh water. The families
Monhysteridae, Dorylaimidae and Tobrilidae comprise more than half (54.1%)
of the species recorded in Ethiopian limnic habitats, their ‘contribution being
27.5%, 17.6% and 8.8%, respectively. The nematofauna outside the Rift Valley
also follows a similar trend of dominance at the family level - Monhysteridae
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contributing 26.1%, Dorylaimidae 15.9% and Tobrilidae 7.1%. Out of the 20
families reported outside the Rift Valley, seven have not been reported so far
from the chain of lakes in the Ethiopian Rift Valley (i.e., Families Aphelen-
chidae (Fuchs, 1973) Steiner, 1949, Diplogasteridae Mikoletzky, 1922, Diplo-
scapteridae Mikoletzky, 1922, Ethmolaimidae Filipjev and S. Stekhoven, 1941,
Neodiplogasteridae Paramanov, 1952, Prismatolaimidae Mikoletzky, 1912, and
Rhabditidae Orley, 1880). Four other families (Aphelenchoididae (Skarbilovich,
1947) Paramanov, 1953, Isolamiidae Timm, 1969, Nordiidae Jairajpuri and A.
H. Siddiqi, 1964, Xyalidae Chitwood, 1951) are hitherto restricted to the Rift
Valley, with no species being reported outside the Rift Valley.

Countrywide af the genus level the highest number of species, i.e., nine has
been recorded from each of the genera Monhystera and Monhystrella followed
by Eumonhystera, Dorylaimus, Ironus, and Laimydorus with seven, six, four
and four species, respectively. Most of the remaining reported genera are either
mono-specifically represehted or are represented by two species at most (Data
not shown). In sites outside the Rift Valley the genus with the highest number
of species is Monhystera with eight species followed by Eumonhystera, Monhy-
strella and Laimydorus each with six, four and four species, respectively
(Appendix 1).

The list of families and genera from Ethiopian limnic habitats by and large fits
within the list of free-living inland aquatic nematodes of Africa compiled by
Jacobs (1984), Mononchidae, Neodiplogasteridae and Nordiidae being the only
three families that were not included in Jacobs’ list.

At the species level, nematofaunal composition of the sites outside the Rift
Valley shows the presence of many newly reported species, these 16 new
species amounting to a quarter of all the species reported hitherto from the sites.
It is, however, not possible to comment on the possible endemicity of
nematodes in these habitats, because inland aquatic habitats are little studied
(Jacobs, 1984; Decraemer and Coomans, 1994). Therefore, such a discussion
should await the generation of relevant data in this respect in the future. It is
nevertheless important to note that among those species which have both been
recorded in Ethiopia and elsewhere, many were reported from South Africa, a
country with relatively well-studied inland aquatic habitats with respect to
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nematofauna. This suggests that the more we learn about our aquatic habitats
in different countries, the fewer possibly endemic species we will find, and the
wider the distribution map will become for most individual species that are
currently restricted to a narrow range. Nevertheless, we should keep in mind
that a few species may be truly endemic. For instance, since the description of
Monhystrella parvella Filipjev, 1931 from a site within the Rift Valley in
Ethiopia, this species has not been reported outside its type locality so far.

On the basis of current knowledge, Brevitobrilus graciloides is the species most
widely distributed in Ethiopia followed by Monhystera stagnalis, Tobrilus
annettae, Ironus paludicola, and Tripyla glomerans. All except T. glomerans
were found mainly within the Ethiopian Rift Valley. Species widely found in
sites outside the Rift Valley are Mactinolaimus omercooperi, Achromadora
inflata, Eumonhystera vulgaris, and Mnhystrella lepidura altherri (Figs 1, 2 and
3).

B. graciloides is known to be widely distributed in east Africa, mainly in the
East African Rift Valley. Moreover, a recent study (on nematofauna of Lake
Tana and River Abbay) has shown that this species is also a denizen of sites
outside the Rift. 7. glomerans has been reported from the different corners of
Africa, Tobrilus annettea and 1. paudicola from the southern part of Africa, and
M. omercogperi from west Africa. E. vulgaris and M. lepidura altherri are
cosmopolitan while M. stagnalis is a species with a relatively narrow range of
distribution (Jacobs, 1984; Tsalolikhin, 1996).

The sites studied outside the Rift Valley include both rivers and lakes. Most of
the reported genera (19 genera) have both riverine (river dwelling) and
lacustrine (lake dwelling) species, nine genera have only lacustrine and five
genera only riverine species. Most of the exclusively lacustrine or exclusively
riverine genera are represented by single species. Exceptions are Chronogaster
and Rhabdolaimus from the former and Prismatolaimus and Udonchus from the
latter.. Chronogaster is a typically freshwater genus, whereas Rhabdolaimus is
a genus with cosmopolitan specigs that also occur in terrestrial habitats.
Prismatolaimus is a genus which is fairly atypical to freshwater, while
Udonchus on the other hand contains species that have been associated with
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possible stressful environmental conditions (Schneider, 1937; Schiemer, 1978;
Ocaiia et al., 1990; Ocaiia, 1991).
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Fig. 1. The distribution of Brevitobrilus graciloides, Tobrilus annetteae, Mactinolaimus
omercooperi and Mononchus bellus in Ethiopia.
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Fig. 2. The distribution of Eumonhystera vulgaris, Monhystera stagnalis, Monhystera
magnacephala, Moniiystera lepidura altherri and Tripyla glomerans in Ethiopia.
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Fig. 3. The distribution of Achromoadora inflata, Achromadora micoletzkyi, Aphanolaimus
tudorancea and Paraphanolaimus behningi in Ethiopia.

DIVERSITY

No comprehensive study on nematofaunal diversity in Ethiopia has been '
conducted hitherto on sites outside the rift system, except on L. Tana (Eyualem
Abebe et al., in press). The sampling schemes employed by various investiga-
tors involved also may complicate comparisons. The only uniformly readily
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available index to compare these sites is the numbers of species. But Soetaert
and Heip (1990) stated that “mere species count does not cover all information
present in the community, as it is not related to the way the individuals are
divided among the species”. Moreover, this index is the most sensitive to
sample size. In some areas, the number of samples collegted from each site has
not even been clearly indicated. Therefore, comparison of diversity based
merely on number of species would be misleading, and may bring more harm
than good to our understanding of the nematofaunal assemblage. The extensive
study on the nematofaunal diversity of L. Tana is being published separately.
Here, I will only focus on the main findings.

In the L. Tana study, three locations were purposefully selected so as to bring
various environmental factors into play. For each of the three locations
(Gedero, Gelda, and Zegie) both horizontal and vertical distribution were
assessed, taking water and sediment depth into consideration.

The overall nematofaunal diversity of L. Tana is comparable to that reported
for oligotrophic and mesotrophic freshwater lakes elsewhere (Shannon-Wiener
index H; = 1.51-2.47 bits/ind.). Diversity showed variation over the five
different communities identified. High mud content was related to low diversity.
Hill’s diversity numbers showed different trend in relation to sediment depth.
N, (species number) decreases consistently with increasing sediment depth in all
sites, whereas the other indices showed different trends in different sites. Most
of the nematode diversity in L. Tana could be explained at the genus level
(80-87%). Within genus diversity was low (13-20%).

Environmental uniformity created by strong wind action could possibly be the
reason for the absence of difference in nematode composition over water depth
at Gelda, an open site exposed to strong afternoon wind. The presence of a few
dominant species characterized four of the five communities identified in the
lake. Deposit feeders were most dominant in all communities (45-70%)
followed by omnivore/predators (20-40%), and it is suggested that niche
partitioning may be a driving force behind such a composition (Eyualem Abebe
et al., in press).
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ABUNDANCE

Although temporal and spatial abundance of nematodes is known to vary
horizontally (over localities and water depth) and vertically, only the studies on
Lakes Arenguade, Kilote and Tana have hitherto addressed the abundance of
nematofauna from inland water bodies of Ethiopia outside the Rift Valley
(Tudorancea and Zullini, 1989; Eyualem Abebe et al., in press). Also, although
Tudorancea and Zullini (1989) studied the general nematofaunal abundance on
Lakes Arenguade and Kilote, they did not consider vertical and horizontal
variation of nematofauna within these lakes. For other studies, neither sample
volume nor nematofaunal density was indicated. Therefore, the following
comparison includes only these three sites, and even this comparison is difficult
because of the different extraction methods employed.

Nematode density in L. Arenguade (51477 m™) is about half that of the location
with the lowest density in L. Tana. This value, however, is about seven times
more than the highest reported density value for rift valley lakes in Ethiopia
(Tudorancea and Zullini, 1989). Lake Kilote on the other hand has a remarkab-
ly low nematode density (15 m?. However, the generally low estimates
recorded by Tudorancea and Zullini (1989) from all the lakes they studied could
simply be'due to the extraction sieves, which had a 200 ym mesh net. The
investigated depth of each lake could also be a major source of discrepancies in
abundance values between studies (Traunspurger, 1996a). The ranges of studied
depth were 0.5-11.0 m for L. Arenguade and 1.2-4.0 for L. Kilote in
Tudorancea and Zullini (1989).

The nematofaunal density recorded for L. Tana is higher than any such value
recorded in Ethiopia (91.0 x 10°-504.7 x 10° m®) and is comparable to what
has been reported for freshwater bodies elsewhere. Nematode density in various
aquatic systems is in the range 90 x 10° - 944.0 x 10° m™ for freshwater bodies
(Traunspurger, 1996a).

In general information on free-living nematodes of Ethiopia from sites outside
the Rift Valley is still meagre. Though Earlier studies produced relevant
information on the distribution of the different species reported, more recent
studies among the reviewed papers appear to indicate that some of the first
impressions created by those pioneer studies are largely due to sampling
artefacts.
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