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INTRODUCTION

Species of the family Ephydridae are ofien prominent members of aquatic
and semi-aquatic environments. This family attracted great interest of workers
because of the extreme abundance of certain species in marginal habitats including
highly saline and alkaline lakes and pools, and crude oil pools. The fresh water
species have elicited more attention in recent years, but most studies have been
concerned primarily with elucidation life histories (Eastin & Foot, 1971; Deonier,
1972; Busacca & Foot, 1978; Deonier & Regensburg, 1978).

Many species are well known for their ability to endure extreme habitat
conditions. As salt-influenced biotopes, larvae of some Ephydra spp. are found in
water basins near the red sea beach where the water has a concentration salinity
reaching 38% NaCl; on the other hand, adults were found resting on the water
surface.

Lindroth (1931) reported that the shore fly larvae could be found in water
with temperature of 53°C-55°C. Other shore fly species were known from Hot
Springs (Tuxen, 1936).

Some shore fly species are adapted also to low temperatures as Scarella
stagnalis, which is known from Alaska, Northwest Territory of Canada, northern
Greenland and the arctic parts of Europe. ‘

Most ephydrid species show a distinct tendency in their reaction to the
hygric factor. The great majorities are hygrophilous, needing a moist substrate for

their development; some develop in moist soil or need vegetation for their mining
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larvae. But other species are distinctly xerophilous. Latreille (1804) and Schiner
{1863) described how the European species Mosillus subsultans is dependent on dry,
sandy substrate, in which this sun-loving species rapidly digs down when being
shaded.

Still more peculiar biotopes with a strange medium, occupied by shore fly
species, are sulphurous springs, from which Scarefla specimens were recorded
(Brauns, 1939), and oil pools, in which the larvae of a species originally described
as Psilopa petroleii (Coquillett, 1899) achieves its development.

Country background:

Egypt forms the northeastern corner of Africa beside the Sinai Peninsula in
Asia. It measures 1073 km in its greatest length from west to east and covers a land

area of about one million square kilometers.

Situated between latitude 22° and 32° north, Egypt lies for the most part in
the Temperate Zone. The whole country forms a part of the Great Desert Belt, and it
is characterized by a warm and almost rainless climate. Air temperature in Egypt
frequently rises to over 40°C in the daytime during the summer and seldom falls as
low as 0°C even during the coldest nights of winter. The average rainfall over the
country as a whole is only about one centimeter a year. Only the coastal strip from
Salloum to Alexandria, Gebel Elba and the higher parts of Southern Sinai mountains
receive higher rainfall. This is reflected on the floral and faunal composition.

The river Nile and its delta are the most prominent geographical features of
Egypt, through which a regular and voluminous supply of water, coming from the
east African mountains, is secured. This water is channeled by artificial canals over
the narrow strip of alluvial lands on both sides of the river, the Fayum depression
and the Delta expanse. These tracts of fertile land cover less than 3% of the total
area of Egypt.

The position of Egypt among the faunal regions of the world is a rather
anomalous one, since it combines the characteristics of both Palaearctic and
Ethiopian regions. Egypt has generally been considered to belong to Palaearctic, but
there is evidence that the Ethiopian element is much greater than usually thought
{Steyskal, and El-Bialy, 1967).

Some biogeographical considerations:

Larsen (1990) divided Egypt into 7 ecological zones which are: The
Coastal Strip, the Western Desert, the Lower Nile Valley and Delta, the Upper Nile
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valley, the Eastern Desert, Gebel Elba and Sinai. Many Egyptian ecologists consider
the Fayoum Basin as a separate zone in addition to the former 7 zones (Fig. 1). He
stated also that upper Nile valley is taken to begin south of Giza and not at Asyut.
Each zone has its own characteristics: The Coastal Strip mainly covered with sand
dunes and salt-marshes near the sea shore and the rainfall in this zone is more
consistent than the rest of Egypt, supporting a strip of vegetation. The Western
Desert has a very arid climate and scattered vegetation occurring only on the border
of the Nile Valley and in the oases, and includes many grasses and many crops with
their associated weeds. The Lower Nile Valley and Delta has only traces of the
original natural vegetation because of the recent plans of agriculture in the Delta,
and the greatest part of its biomass consists of crops, introduced weeds, planted trees
and many vegetables. The Upper Nile Valley is very similar to the Delta and Lower
Nile Valley in most characteristics but its climate becomes progressively hotter and
harbors more of the remaining vegetation. Fayoum Basin with the type of
vegetation, the type of cultivated crops and the weather may differ from those of the
Nile Valley and Western Desert regions. Many trees, shrubs, bushes and many
herbaceous plants grow in Fayoum, which is also cultivated with olives, fruits and
different kinds of crops. The Eastern Desert with more diverse vegetation than is
seen in the Western Desert. Further south, between the Nile and Red Sea, rainfall
appears to decline and the plant associations become more impoverished. Gebel
Elba has much more profuse and much more tropical vegetation than the region
north of it. This region represents the northern most extension of the dry savannas of
Sudan. Sinai contains numerous wadies with a large number of Mediterranean plants

and the vegetation is much richer than elsewhere in Egypt.

The present work aims at studying the geographical distribution diversity, and
activity periods of the ephydrid subfamilies Gymnomyzinae and Ephydrinae in Egypt;
however the detailed distnbution and abundance of each species within each zone is
planned to be studied later,

MATERIAL AND METHODS

A survey of adult shore-flies was carried out for three successive years
from January 2000 to December 2003. The survey covered seventy six of different
localities representing the eight Egyptian ecological zones in different seasons.

The adult shore-flies were collected either by sweeping using a

conventional and standardized sweep-net, or by a light trap. Specimens collected
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were killed and pinned directly in the field so as to maintain their color and texture;
then they were identified using taxonomic keys. Some identification was confirmed
by Prof. Dr. Tadeusz Zatwarnicki, specialist on Ephydridae (Poland).

A good deal of information about distribution and periods of activity were
also gathered from museum specimens kept in two of the main Egyptian collections,
namely: i} Collection of the Ministry of Agriculture, Plant Protection Research
Institute, section of identification. ii) Collection of Cairo .University, Faculty of

Science, Entomology Department (Efflatoun’s collection).

RESULTS AND DISCUSSION
Distribution and diversity:

A total of 47 shore fly species belonging to the subfamilies Ephydrinae and
Gymnomyzinae are studied. They are arranged in 21 genera. The manner of
distribution and diversity of these species show considerable differences within the
eight Egyptian ecological zones.

The diversity of species within the zones was in the following descending
order (Fig: 1): Eastern Desert (27 species), Western Desert (26 species), Delta and
Lower Nile Valley (19 species), Sinat {12 species), Fayoum (11 species), Coastal
Strip (8 species), Gebel Elba (6 species), and Upper Nile Valley (3 species). Within
the 47 recorded species, five species were very common and highly abundant in
Egypt, namely: Chlorichaeta albipennis (Loew), Ephydra macellaria Egger,
Mosillus subsultans (Fabricius), Scatella stagnalis (Fallen), and Hecamed albicans
{Meigen), whereas 21 species were very rare, represented only by few individuals as
Halmopota kezlovi Becker, Haloscatella dichaeta (Loew), Eremotrichoma
simplicior (Collin), Allotrichoma (Allotrichoma) augierasi Seguy, Polytrichophora
mira n.sp. and Scatophila faringe Becker and others; likewise, 21 species are
represented by moderate numbers and moderately distributed in the ecological zones
as Brachydeutera ibari Ninomyia, Ochthera {Ochthera) schembrii Rondani and
Scatella (Neoscatella) subguitara (Meigen) . The distribution of each species in the
eight ecological zones is summarized in table 1.

The factors determining the ecological distribution constitute a complex,
where the special factors are related to each other and to the common factor formed
by these. The proper understanding of the interrelationship of organism and its
surroundings necessitates isolation and an individual study of the ecological factors
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(Dahl, 1959). This author also emphasized that the excellent conformity of
temperature properties in species and environment, observed in some species, is not
necessarily the principal cause of the ecological distribution of shore fly species.
There might be other factors, directly or indirectly of greater significance, for
instance humidity, salinity of substrate, grain size, substrate color ...ctc. Some
authors referred also to food and feeding behavior as a significant factor for the
ecological distribution of shore-flies. For instance, Ardo (1957) reported Hecamede
albicans, normaliy living on micro-algae, being collected on decaying herring fish.
For an ecological-systematic arrangement of the genera, Dahl (1959) divided the
shore flies with regard to the physiognomical structure of their habitats in
accordance with their morphological adaptations to those habitats. He listed the most
common physiognomical types of habitats and how the genera (ie. their most
abundant species) may be grouped in relation to these. His list was as follows: (sign
* referes to genera represented in Egypt)
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Fig.!: Map of Egypt showing the ecological zones, with the number of shore-fly
specics (between parentheses) recorded from each zone,
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1. The water surface:
Genus Ephvdra *
I1. The open soil: {A) Sand ground:
Genus Scatelia *
Genus Hecamede *
(B) Mud ground:
Genus Paracoenia *
Genus Discocerina
Genus Napaea
Genus lythea
Genus Pelina
{C) Wrack:
Genus Dichaeta
1. Vegetation: (A) Reed:
Genus Notiphila
(B) Grass:
Genus Hydrellia
(C) Meadow:
Genus Hyadina
Genus Hydrina
Genus Psilopa
Genus Scatophila *
Genus Limnellia

According to Deonier (1979), the following habitats can be recognized: (1)
floating vegetation, (2) floating algal mat, (3) salt pool, (4) mud shores, (5) sand
shore, (6) grass shore, (7) limnic wrack, (&) marsh reeds, (9) wet meadow and (10)
hot springs. He also stated that: larvae of Ephydrini are associated with floating or
submerged filamentous algae. Larvae associated with salt pools are known in some
Glenanthe, Haloscatella and Scatella. Mud shores contain abundant microflora,
especially diatoms and organic detritus. Sandy shores are preferred by Scatella and
Scarophila. Limnic wrack is selected by Scatella. Preferences for marsh reeds were
observed in Philotelma. Hot springs on Iceland are one of the most unusyal habitats
oécupied by ephydrid larvae. The larvae of Scatella tenuicosta Collin, a species
widely distributed in the western palearctic, is also adopted to survive in hot water
and represents the last group.
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In the present study Scaftella tenuicosta Collin was collected from Dakhla
(Western Desert) and Safaga (Eastern Desert) near springs of warm water.

The results of the present study mostly coincide with the above facts which
may interpret the abundant presence of £phydra spp. in Delta & Lower Nile Valley,
Eastern Desert, Fayoum, and Western Desert; Scatella spp. & Hecamede spp. in
Coastal Strip, Delta and Lower Nile Valley, Eastern Desert and Western Desert;
Seatophila spp. in Fayoum and Western Desert; and Paracoenia (=Coenia) in Delta
& Lower Nile Valley and Coastal Strip.

Activity periods:

Periods of activity (imago-itmes) of the 47 studied species (table | & fig. 2)
extend mostly along two seasons (6 months) or more in all zones (excluding Upper
Nile Valley) with a peak in April, May and January. Activity in Upper Nile Valley,
on the other hand, was mostly in January, whereas in Gebel Elba, the activity
exceeded in December and January. A more surveyable picture of the activity period
of each species separately is given in table 1. Every capture of a species is noted by
a slanting line, precisely to the day, not only to the month or to the week.

The activity periods (imago-times) of the studied shore fly species showed
a considerable variation. These results coincide with the facts noted by many authors
that species living in moist biotopes have a longer imago-time than those bound to
dry biotopes. Thus the species appearing just for one or two months have a
xerophilous tendency, while the species appearing during a longer part of the year
have a hygrophilous tendency.

According to their Activity periods, Dahl (1959) placed shore fly species in
5 phenological groups as follows:

1- Species that may be collected throughout the whole year.

2- Species that may be observed during the entire vegetation-period. These
species certainly appear in more than one generation but the generation
limits have not proved distinctly in many of the species. Species appearing
in one month and disappearing in the next month.

3-Species appearing and disappearing in one month.

4-Species that may be characterized as “high-summer species™ Species of the
last 3 groups appear in only one generation a year.
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Activity periods of ephydrid fly species of subfamilies Ephydrinac and Gymnomyzinae in different ecological zones of Egypt

Fig. 2
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TABLE (I)
Distribution and activity periods (Imago-time) of each species of subfamilies Ephydrinae and Gymnomyzinae in Egypt
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Table I continued
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Zatwarnicki (1997) noted that: to the first group beleng Scatella stagnalis
(Fallen) and the majority of species belong to the second and third sections. Typical
representatives of the second group are various species of genus Scatella. The same
author also stated that a minority of species is multivoltine, passing through several
generations each vear, and the flight period of the majority of species is limited to

the warm season.

The above facts obviously interpret the significantly varying activity
periods of studied species within the different zones and in different months as
shown in Fig (2) and Table (1).
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SUMMARY

A total of 47 shore fly species belonging to 21 genera of the subfamilies
Gymnomyzinae and Ephydrinae were studied. The diversity of species within the
eight Egyptian ecological zones was in the following descending order: Eastern
Desert (27 species), Western Desert (26 species), Delta and Lower Nile Valley (19
species), Sinai (12 species), Fayoum (11 species), Coastal Strip (§ species), Gebel
Elba (6 species), and Upper Nile Valley (3 species). Within the 47 studied species
only 5 were found to be very common and highly abundant while 21 species were
very rare and represented only by very few individuals, The rest of species (21
species) were represented by moderate numbers and moderately distributed in the
ecological zones. Periods of activity {imago-times) for all species were studied and
showed that species living in moist biotopes have a longer imago-time than those
bound to dry biotopes. Thus the species appearing just for one or two months have a
xerophilous tendency, while the species appearing during a longer part of the year
have a hygrophtlous tendency.
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