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Kurzfassung 
Checkliste der Neuropterida von Tunesien, mit neuen Artnachweisen. - Eine Art der Raphidioptera und 117 Arten 
der Neuroptera konnten bisher in Tunesien festgestellt werden, von denen 22 hier erstrnals gemeldet werden. Die 
Verbreitung der Arten innerhalb Tunesiens wird tabellarisch dargestellt. Wenigstens 9 weitere Arten liegen vor, die 
noch nicht artlich bestimmt werden konnen. Es werden 6 neue Synonymien und 3 neue Kombinationen vorgeschla- 
gen. Ein Neotypus wird designiert fiir Myrmecaelurus lacklaili adustus Navis, 1912. Dieses Taxon wird in den Artrang 
erhoben. 
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Resume 
"Check-list" des Neuropterida de la Tunisie et nouvelles decouvertes d'especes. - Une espece de l'ordre des Raphi- 
dioptera et 117 especes de l'ordre des Neuroptera ont 6te trouvees en Tunisie jusqu'a present, dont 22 sont indiquees 
pour la premiere fois. La distribution des especes en Tunisie est presentee sur un tableau. Au moins 9 especes addi- 
tionnelles ne peuvent pas &tre determinees actuellement. Six synonymies et trois combinations nouvelles sont propo- 
sees. Un neotype est design6 par Myrmecaelurus lachlani adustus Navas, 1912 et ce taxon est eleve au niveau d'espece. 

Abstract 
One species of Raphidioptera and 117 species of Neuroptera have been recorded from Tunisia to this date, 22 of 
which are cited for the first time. The distribution of the species within the country is presented in a checklist. There 
are, additionally, at least 9 further species which cannot presently be determined. Six new synonymies and'thee new 
combinations are proposed. A neotype is designated for Myrmecaelurus lachlani adustus Navhs, 1912, which is given 
specific rank. 

Key-words: Raphidioptera, Neuroptera, North Africa, Maghreb, Tunisia, taxonomy, faunistics. 
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Introduction 
When describing the new species Palpares his- 
panus, HAGEN (1860) cited - among others - "Tu- 
nis" as a locality for this species. This appears to 
be the first record of a neuropteran from Tunisia. 
In this period, only the northern and parts of the 
eastern coastal areas were generally accessible to 
foreigners and collectively referred to as "Tunis". 
In 188112, G. & L. Doria, followed shortly there- 
after by other Italian collectors, procured a cou- 
ple of Myrmeleontidae (preserved at MCSN) on 
excursions to "Tunis" which, judging by the spe- 
cies recorded, still covered only the northern 
coastal areas of the country. NAVAS (1921a) inves- 
tigated some of those specimens. 

Starting with the French occupation in 1881, 
the country's interior became increasingly fre- 
quently visited by naturalists and collectors, re- 
sulting in numerous samples which were mostly 
deposited at MNHN, Paris. Beginning in 1910, L. 
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Navhs published extensively on North Afri- 
can Neuropterida from the Paris museum. While 
the main source of the specimens concerned had 
been Algeria, many papers (NAVAS 1910, 1913, 
1914, 1915, 1921a, 1921b, 1923, 1926, 1927, 1929, 
1930, 1931, 1933, 1934, 1936) contained records 
and descriptions of Neuroptera from Tunisia. 
Among the samples available to L. Navhs were 
those by C. Dumont collected in 1927 and 1929 
mainly near Maknassy (Gov. Sidi Bou Zid), num- 
bering about 1500 specimens chiefly of Chryso- 
pidae and Myrmeleontidae. Unfortunately, L. 
Navhs erected a wealth of new taxa on a very 
dubious basis and his decriptions are usually too 
superficial to appraise these names without re- 
course to the type specimens. Because of the ma- 
ny samples from North Africa available to L. 
Navhs, the taxonomy of Neuroptera of this area 
in particular has become very convoluted. This 

1 Dedicated to the memory of Dr. Peter Ohm (1922-2001) in appreciation of his research on Tunisian Neuropterida 
and in remembrance of his scientific and personal contribution to the Neuropterists' community which will be 
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Subgenera and subspecies are not mentioned in 
the checklist. Three species which are cited in the 
species accounts by tentative names are not rep- 
resented. In addition, there are two species of 
Creoleon Tillyard, 1918, one of Neuroleon Navas, 
1909, one of Myrmecaelurini (Myrmeleontidae) 
and one of Ascalaphidae, all represented by sin- 
gle females among investigated specimens, 
which presently cannot be assigned to described 
species even provisionally. This is also true for 
the only species of Mantispidae known from 
Tunisia. 

In the course of the present investigation, 
15 species, mostly recorded by L. Navas in vari- 
ous papers, could be removed from the list of 
Neuroptera of Tunisia. Several more recorded 
species were found to be synonyms, especially in 
the family Myrmeleontidae. These findings will 
be detailed elsewhere. 

Species accounts 
species newly recorded for Tunisia are marked 
by an asterisk. Only taxa described from North 
Africa are mentioned in the listing of synonyms, 
with their type localities. For the listed species, 
works containing published records for Tunisia 
are cited, but not considering those which do not 
give locality information, merely repeat earlier 
records or represent misidentifications. As the 
records of Myrmeleontidae in GUSTEN (2002) - were not accompanied by detailed locality data, 
they feature here under "New Tunisian records". 

In addition to the acronyms for the collections 
(see above), three-letter abbreviations for coun- 
tries are used (MAR - Morocco, ALG - Algeria, 
TUN - Tunisia, LBA - Libya, EGY - Egypt, NIG - 
Niger, SUD - Sudan, ETH - Ethiopia, DJI - Dji- 
bouti, SOM - Somalia). 

Raphidioptera 

Inocelliidae 
There is only one snakefly record from Tunisia, 
pertaining to the inocelliid species Fibla peyerim- 
hof i  (Navas, 1919) which occurs in the north- 
westem comer of the country (ASPOCK 1990). 

Neuroptera 

Nevrorthidae 
Nevrorthus hannibal U. Aspock & H. Aspock, 1983 
is exclusively known from few localities in the 
mountain chains of Northern Africa, among 
those a creek (described by MALICKY 1984) in the 
oak forest region of northwestern Tunisia. 

Osmylidae 
The family Osmylidae (stream lacewings) has 
never been recorded from Tunisia. The only spe- 

cies present over most of Europe (except the 
easternmost part), Osmylus fulvicephalus (Scopoli, 
1763), has been recorded on one occasion from 
North Africa (NAVAS 1933). ASPOCK & HOLZEL 
(1996) have questioned this record. Three speci- 
mens (1 male, 1 female, 1 sex indet.) from Rouiba 
(close to Algier), Wil. Boumerdes, Algeria in 
MNHN, collected by J. Surcouf, were seen, also 
other Neuroptera reported by NAVAS (1933) with 
the same collection data. The mentioned 0. 
fulvicephalus specimens do not differ evidently 
from European ones (terminalia were not stud- 
ied). While mislabelling of a sample of European 
origin cannot be ruled out completely, the cir- 
cumstances suggest that the locality is correct. 
Thus the uncommon occurrence of Osmylus 
fulvicephalus along mountain creeks of the north- 
em Maghreb, possibly including Tunisia, can be 
expected. 

Chrysopidae 
The many records of green lacewings reported by 
HOLZEL & OHM (2003) give a comprehensive 
picture of the distribution of 27 species of the 
family in Tunisia. I only add the record of one 
further species which was graciously communi- 
cated by A. Letardi (Roma). Unfortunately, due 
to the great identification problems, the distribu- 
tion of species of the economically important 
Chysoperla carnea-complex in Tunisia is as yet 
little understood. 

*Dichochysa subcubitalis (Navb, 1901) 
Chrysopa subcubitalis Navbs, 1901. 

New Tunisian record: 1 9, Gov. Zaghouan, near Hammam 
Zriba, 80 m, 24.V.1998, leg. A. Zilli (ALC), det. A. Letardi. 

Chysoperla lucasina (Lacroix, 1912) 
Ch ysopa lucasina Lacroix, 1912. - Type locality: ALG, Wil. 
Tlhert, Frenda. 

Citations for Tunisia: HENRY et al. 1996; HOLZEL &OHM 2003. 
New Tunisian records: 2 spms, Gov. Gafsa, Gafsa, 1904, 

leg. A. Weiss (MNHN); 3 spms, Gov. Jendouba, A'in Draham, 
V1.1908, leg. H. Gadeau de Kerville (MNHN); 1 spm, Gov. 
Sidi Bou Zid, Maknassy, V1.1927, leg. C. Dumont (MNHN); 
1 spm, Gov. Sidi Bou Zid, Bou Hedrna, V.1929, leg. C. 
Durnont (MNHN); 1 spm, Gov. Sidi Bou Zid, Maknassy, 
X1.1929, leg. C. Dumont (MNHN); 1 6 , l  9 ,  Gov. Kebili, near 
PN de Jbil, 33"02'30N 08"57'20"E, ca. loom, 26.VIII.1998, at 
light, leg. R. Giisten (HLMD-Neur-115); 1 9, Gov. Nabeul, 
Nabeul, 20m, 24.V.1999, at light, leg. R. Giisten (HLMD-Neur- 
116); 1 6 ,  Gov. Kebili, near PN de Jbil, ca. 33"OO'N 09"011E, ca. 
loom, 11-15.X.1999, malaise trap, leg. H. Pohl et al. (HLMD- 
Neur-117). 
Remarks: HOLZEL & O m  (2003) did not distin- 
guish between species of the Chysoperla carnea- 
complex - except for the most easily recognized 
species C. mediterranea (Holzel, 1972) -. in their 
report of the Chrysopidae of the Maghreb coun- 
tries, as this meets with great difficulties in pre- 
served specimens. The distinctness of these spe- 
cies has recently been discovered by analysis of 
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courtship songs (e.g. HENRY et al. 2001). There 
are about 450 specimens from Tunisia at ZSMC 
belonging to the C. carnea-complex (excluding 
C, rnediterranea), and it appears that a consider- 
able majority is referable to C. lucasina. It is very 
likely that most, possibly all, others belong to 
Chrysoperla agilis Henry, Brooks, Duelli & John- 
son, 2003. Because of the difficulties in separating 
this species from C. carnea (Stephens, 1836) and 
C. pallida Henry, Brooks, Duelli & Johnson, 2002, 
C. agilis cannot presently be confirmed for the 
Tunisian fauna. However, C. carnea and C. pallida 
are rather unlikely to occur naturally in North- 
ern Africa, according to confirmed distribution 
data (HENRY et al. 2001, 2002), so that I chose 
to remove C. carnea from the species list for 
Tunisia (Table 1). It has been recorded at a 
couple of localities (NAVAS 1915, 1927, 1930), 
some of these specimens could be ascertained 
to represent C. lucasina. That species appears 
to be common south to the oases and sur- 
prisingly was found even at the edge of sandy 
desert. 

Hemerobiidae 
Brown lacewings are evidently uncommon in 
Northern Africa and only three species have been 
found as yet in Tunisia. 

Wesmaelius subnebulosus (Stephens, 1836) 
Hemerobius subnebulosus Stephens, 1836. 

New Tunisian record: 1 9, Gov. Jendouba, 5 km s Aii Dra- 
ham, 600m, 31.V.1983, oak forest, at light, leg. H. Holzel & 
P. Ohm (ZSMC), det. P. Ohm. 
Remarks: This is the first Tunisian specimen in- 
deed referable to W. subnebulosus. The previous 
records of the species from the central savanna 
region (NAVAS 1931) are erroneous and based on 
specimens of W. navasi (Andreu, 1911). 

Sisyridae 

*Sisyra iridipennis Costa, 1884 
Sisyra iridipennis Costa, 1884. 

New Tunisian record: 1 spm, Gov. Beja, Oued Maden, 5km se 
Nefza, ca. 36"54'N 09"06' E, 110m, 02.VI.1982, leg. H. Malicky 
(HRR), det. W. Weissmair. 
Remarks: This new record of the species and 
the whole family Sisyridae (spongilla-flies) for 
Tunisia was made available by W. Weissmair 
(Wolfern) who examined the specimen. 

Coniopterygidae 
The minute dusky lacewings are rarely collected. 
Only 9 species (one of which has not yet been 
positively identified) have been recorded from 
Tunisia. It emerged recently that not only 
the Mediterranean but also some arid to semi- 
arid regions of the Palearctic have rich faunas 
of Coniopterygidae, so numerous additional 

species probably remain to be detected in Tuni- 
sia. 

*Helicoconis (Fontenellea) hispanica Ohm, 1965 
Helicoconis hispanica Ohm, 1965. 

New Tunisian record: 1 8 ,  Gov. Sidi Bou Zid, PN de Bou 
Hedma, around A h  Nou, ca. 34"29'N 09"38'E, ca. 150m, 
07.X.1999, at light, leg. H. POHL et al. (HLMD-Neur-140). 

*Coniop te y x  (Xeroconiop te y x )  kerzhneri 
Meinander, 1971 

Coniopteryx (Aspoeckiana) kerzhneri Meinander, 1971. 
New Tunisian record: 1 8, Gov. Kebili, near PN de Jbil, ca. 
33"OO'N 09"01tE, ca. loom, 11-15.X.1999, malaise trap, leg. 
H. Pohl et al. (HLMD-Neur-141). 

Coniopte y x  (Xeroconiopte y x )  prope atlasensis 
Meinander, 1963 
New Tunisian record: 1 8,l  9, Gov. Sidi Bou Zid, PN de Bou 
Hedma, around Aii Nou, ca. 34"29'N 09"38'E, ca. 150m, 
07.X.1999, at light, leg. H. Pohl et al. (HLMD-Neur-142). 
Remarks: Recently, MONSERRAT (2002) has shown 
that the species group related to Coniobteryx 
(Xeroconiopteryx) atlasensis Meinander, 1963 is 
considerably more complex than previously 
thought and needs a thorough revision. The male 
collected at Bou Hedma is not unequivocally 
referable to any described species. It resembles 
C. (X.) canariensis Monserrat, 2002 from the Ca- 
nary Islands in the structure of scapus and pedi- 
cellus and the possession of specialized protu- 
berances on the male vertex, but those are not as 
elaborate as in that species. 

*Hemisemidalis pallida (Withycombe, 1924) 
Parasemidalis pallida Withycombe, 1924. - Type lo- 
cality: EGY, Gov. Al-Bahr al-Ahmar, Wadi Digla near 
Cairo. 
Hemisemidalis tamaricis Meinander, 1963. - Type locality: 
MAR, Prov. Agadir, Ait Melloul, near Oued Sous. - Syn- 
onymy: Meinander 1972. 

New Tunisian record: 1 8, 1 9 ,  Gov. Kebili, near PN de Jbil, 
ca. 33"001N 09"01fE, ca. loom, 11-15.X.1999, malaise trap, leg. 
H. Pohl et al. (HLMD-Neur-143). 

Dilaridae 
The family Dilaridae (pleasing lacewings) was 
represented by only one specimen from Tunisia, 
recorded as Dilar bolivari Navas, 1903 by NAVAS 
(1926). It was originally preserved in that au- 
thor's collection and must be considered de- 
stroyed, as it is not present at MZBS nowadays 
(see MONSERRAT 1985). 

Mantispidae 
One species of mantisfly was commonly collected 
at Bou Hedma National Park, earlier recorded 
(from nearby Maknassy) by NAVAS (1930) as 
Mantispilla verruculata Navas, 1914 which was 
described from Kenya. That determination is 
certainly wrong as a study of the holotype has 
made clear. In view of the difficult taxonomy of 
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Fig. 1: Brevistoma bardii (8 ,  Tunisia, near Jbil 
National Park, HLMD-Neur-157). 

this family, the Tunisian species cannot be identi- 
fied even provisionally. 

Berothidae 
In addition to Nodalla geyri (Esben-Petersen, 
1920), a second species of Berothidae is newly 
recorded for Tunisia. 

*Nodalla eatoni (McLachlan, 1898) 
Berotha eatoni McLachlan, 1898. - Type locality: ALG, Wil. 
Beskra, Beskra. 
Costnchillea barbnra NavBs, 1929. - Type locality: MAR[not 
ALG!], Prov. Marrakech, Haut Atlas, Goundafa, Tinmel. - 
Synonymy: ASPOCK, U. & ASPOCK, H. 1998. 
Nodalla ornnensis Rousset, 1968. - Type locality: ALG, Wil. 
Wahran, near Arzew. - Synonymy: ASPOCK, U. & ASPOCK, 
H. 1998. 

New Tunisian records: 5 d d, 13 ? ?, Gov. Sidi Bou Zid, PN 
de Bou Hedma, kin Nou, 34"29'40MN 09"38'40"E, ca. 150m, 
04-05.1X.1998, at light, leg. R. Gusten (HLMD-Neur-147 and 
-148); 3 spms, Gov. Sidi Bou Zid, PN de Bou Hedma, near kin 
Nou, 34'29'35N 09"38'35"E, ca. 150m, 06.VI.1999, at light, leg. 
R. Giisten (HLMD-Neur-149). 

Nemopteridae 
Two species of Crocinae (thread-winged lace- 
wings) and three of Nemopterinae (spoon- 
winged lacewings) are known from Tunisia, one 
each.here being reported for the first time. 

*Dielocroce harterti (Naviis, 1913) 
Nina harterti Navas, 1913. - Type locality: ALG, Wil. Ta- 
manghasset, Oued Mya Sud & kin Guettara. 
Croce ougartae Pierre, 1952. - Type locality: ALG, Wil. Be- 
char, Foum el Tla'ia, Dl. Ougarta, 100 krn sw Beni Abbes. - 
Synonymy: HOLZEL 1975. 

New Tunisian records: 4 ? 9, Gov. Gafsa, Dl. Biada above 
Sakket, 18.VI1.1986, fields, rocks, at light, leg. ZMUK excur- 
sion (ZSMC); 1 ? (ex lv.), 4 lv., Gov. Sidi Bou Zid, PN de Bou 
Hedma, cavelets at Gundi colony near Ain Nou, 34"29'40"N 
09"38'40"E, ca. 150m, 06.1X.1998, leg. R. Gusten (HLMD-Neur- 
150); 1 8 , 2  ? ? (all ex lv.), 8 lv., same data as preceeding but 
06.V1.1999 (HLMD-Neur-151). 

*Brevistoma bardii (Naviis, 1914) nov. comb." 
Lertha bardii Navas, 1914. - Type locality: LBA, Bal. 
Al-Kufrah, oasis Al-Kufrah, Hon. 
Lertha (Nemopterella) dun~onti  Navas, 1924. - Type locality: 
ALG, Wil. El Aghouat, El Aghouat. - Synonymy: MON- 
SERRAT 1988. 
Savignyella[sic] bourboni Navas, 1931. - Type locality: NIG, 
Dept. Diffa, Komadougou Yob6 river, between Ma'ine So- 

v' roa and Bosso. - nov. syn. 
New Tunisian records: 1 9, Gov. Kebili, n of .Douz, 
12.VI.1983, roadside shrubbery in desert, at light, leg. H. 
Holzel & P. Ohm (ZSMC); 2 8 8 , 3  ? 9, Gov. Kebili, near PN 
de Jbil, circle of 7km around 33'02'N 09"011E, ca. loom, 
26.VIII.-02.1X.1998, at light, leg. R. Gusten (HLMD-Neur-155 
and -156); 1 8 , 2  ? 9, Gov. Kebili, near PN de Jbil, 3Z059'35"N 
09"01'30"E, ca. loom, 01.VI.1999, leg. R. Gusten (HLMD-Neur- 
157). 

Other specimens studied: 1 d,  syntype of L. bardii Navas: 
"Hon, Oasi Giofra, 25-VII-10-VIII 1913, L. Bardi / Lertha 
bardii 8 Nav., Navas S.J. det. / Typus / Museo Civico di 
Genova / Holotypus, Lertlm bardii Navas, 1914" (MCSN); 1 
2 ? P [identically labeled], syntypes of L. duinonti Navas: 
"Laghouat 20-7-19 / Museum Paris, Algerie, Laghouat, C. 
Dumont 1924 / Lertha duinonti Nav., Navas S.J. det. / Type" 
(MNHN);~~ 3, syntype of S. bourboni Navas: "Museum Paris, 
Komadougou Yob4, de Main4 Soroa a Bosso, Prince Sixte de 
Bourbon 1929[05.III., see DE BOURBON & DE BBARN 19311 / 
Savignyella Bourboni Nav., P. Navds S.J. det. / Type / Lectoty- 
pus Savignyella bourboni Navas, design. Bo Tjeder 1966 / 
Lectotype / ~revistbina Bourboni (Nav.) 3,  det. Bo Tjeder 
1966" ( M N H N ) ; ~ ~  8 ,  1 9, ALG, Wil. Ghardaia, Ghardaia 
(Mzab) [no further data but probably 28.V.-02.VI.1912, leg. E. 
Hartert, see HARTERT 19131 (MNHN); 1 8, "Museum Paris, 
coll. D. Lucas 1952" (MNHN); 4 ? 9, SUD, Ad Darner[= 
Hudeiba], desert edge, Nile banks, 380m, 26.111.-08.1V.1962, 
Acacialthorn-brush steppe with scattered cultivated land, leg. 
R. Remane (ZSMC). 
Remarks: When revising the western Mediter- 
ranean species of the genus Lertha NavBs, 1910, 
MONSERRAT (1988) noted that L. bardii was con- 
siderably set apart and resembled species of 
Savigniella Kirby, 1900 and Brevistoma Tjeder, 
1967. Due to the difuse definition of genera cur- 
rently recognized in the Nemopterinae (particu- 
larly in the extended Mediterranean area), L. 
bardii was at that time retained in Lertha. The 
investigation of more specimens has.shown that 
species of Brevistoma, in addition to showing 
differences in general morphology and in charac- 
ters of the male terminalia meriting a separate 
genus, are inhabitants of highly arid regions of 
the Sahara and the Arabian Peninsula while 
those of Lertha occur in the Mediterranean region. 
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The comparison of primary types of Lertha bar- 
dii and Savigniella bourboni NavAs, 1931 (the type 
species of Breuistoma) made it clear that these are 
synonymous. The male terminalia are identical in 
the two specimens and have been figured in de- 
tail by TJEDER (1967). The seven localities known 
for B. bardii (Fig. I), in the eastern and central 
Sahara, are shown in Fig. 2. The two other spe- 
cies of Breuistoma, recently described (HOLZEL 

1999), are known from one locality each in south- 
em Arabia. Judging from the decriptions, B. hack- 
eri Holzel, 1999 is similar to B. bardii while B. 
gallagheri Holzel, 1999 is quite distinct. 

Savigniella costa ta  (Klug, 1838) 
Neinoptera costata Klug, 1838. - Type locality: EGY. 
Stenorrhachus stecki Navis, 1915. - Type locality: TUN, 
Gov. Gafsa, Gafsa. - no". syn/ 

Citation for Tunisia: NAVAS 1915. 
New Tunisian records: 1 6, Gov. Kasserine, Kasserine and 

surroundings, Hauts Plateaux, 8-10.VI.1977, leg. A. Nadig 
(NHMB); 1 9, Gov. Gafsa, Gafsa and surroundings (Ouled 
Mohammed), 7.VI.1977, leg. A. Nadig (NHMB). 
Remarks: On the basis of the figure in NAVAS 
(1915), there's hardly a doubt that Stenorrhachus 
stecki Navas, 1915 is a synonym of Savigniella 
costata. ASPOCK et al. (2001) have studied the 
holotype and found that it cannot solve the ques- 
tion due to its bad condition. A female from 
Gafsa, on the other hand, differs considerably 
from all other specimens of S. costata seen. This 
genus is in need of revision. 

Myrmeleontidae 
Antlions represent more than half of the species 
(63) of Neuroptera known from Tunisia. There 
are, in addition, 5 yet unidentified species, and 
some more known from the Algerian and/or 
Libyan Sahara can be expected to occur. 

"Fadrina nigra Navds, 1912 
Fadrina nigra NAVAS, 1912. - Type locality: DJI, Cer. 
Obock, Obock. 
Acanthaclisis laevis NAVAS, 1915. - Type locality: SOM, Reg. 
Gedo, Dolo. - nov. syn." 

New Tunisian record: 1 6, 3 P P,  Gov. Sidi Bou Zid, PN de 
Bou Hedma, around Bordj Bou Hedma, ca. 34"28'4OWN 
09"38'50"E, ca. 120m, 21-24.VIII.1998, at light, leg. R. Giisten 
(HLMD-Neur-166 and -167). 

Other specimens studied: 1 P ,  holotype of F. nigra Navis: 
"Museum Paris, Obock, Maindron 871-93 / Mus.Hist.Nat., 
M. Maindron Obock, 1893 / Type / Fadrina nigra ? type, 
Nav. / Fadrina nigra Nav&s, 1912, Holotype, J. Legrand 
d6t. 1992 / Holotype" (MNHN);"~ 9 ,  syntype of A. laevis 
NAVAS: "Somalia, Dolo, 111-VII.1911, C. Citerni / Tipo / 
Acanthaclisis laevis ? Nav., Navis S.T. det. / Holotwus Acan- 

,A 

thaclisis laevis Navis, 1915 / Museo Civico di Genova" 
(MCSN);(l 6, 6 9 0 ,  LBA, Djebl Uweinat, Karkur Ibrahim, 
X-XII.1968 (MRAC); 2 ? P, EGY, Qebl Uweinat, Karkur Tahl, 
X-XI.1968 (MRAC); 14 P 9, WD, Qebl Uweinat, Karkur 
Murr, XI-XII.1968 (MRAC); 1 6, 7 P 9, SUD, Djebl Uweinat, 
Wadi Wahesh, 28.XII.1968 (MRAC); 3 d d,  3 P 9, ETH, Dire- 
Daoua, 111-IX.1935, leg. H. Ulenhuth (BMNH: B.M.1936-54; 
PROST 1998). 
Remarks: Records from the Maghreb savanna 
zone and the central eastern Sahara greatly ex- 
tend the known range of F. nigra which hitherto 
was known only from the Somali Arid Zone 
(Fig. 3). Male specimens from Tunisia, the Dlebel 
Uweinat and Ethiopia do not differ in the struc- 
ture of terminalia. The assignment to a described 
species is difficult as the holotype of F. nigra is a 
female, not well preserved. Unfortunately, no 
males of F. formosa (Holzel, 1981) were available 
for this study, but females are morphologically 
identical to those from the Saharan region. It 
seems thus preferable to allocate the new records 
to F. nigra and place Acanthaclisis laevis NavAs, 
1915 in its synonymy, rather than retaining the 
latter as distinct. Only parts of three wings and a 
leg of a syntype of A. laevis remain, but these 

Fig. 2: Distribution of the species of Brevistoma Tjeder, 1967 (Nemopteridae). Circles: B. bardii (Navds, 1914). 
Diamond: B. hackeri Holzel, 1999. Triangle: B. gallagheri Holzel, 1999. T: type localities of valid taxa; t: type 
localities of taxa considered synonyms. 
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structures are deemed sufficient, in conjunction 
with zoogeographical considerations, to consider 
the specimen conspecific with those from Ethio- 
pia. In sub-Saharan West Africa, another very 
similar species, F. rufa Navhs, 1912, occurs 
(Fig. 3). Most records are from arid savanna, but 
the species does extend into much more humid 
coastal areas (PROST 1998). Other species of Acan- 
thaclisini in this region do not show such an ex- 
tended distribution. There seem to be consider- 
able ecological differences to F. nigra and the 
species is probably distinct, even though mor- 
phological differences are restricted to colour and 
the terminal segment of the labial palps, which is 
rather variable. Male terminalia of F. rufa have 
not been studied. 

*Myrmecaelurus acerbus (Walker, 1853) 
Myrmeleon acerbus Walker, 1853. 

New Tunisian records: 1 6 ,  Gov. Gafsa, Sakkat, 32km e Gafsa, 
400m, 05.VI.1983, dry valley (Artemisia), leg. H. Holzel & P. 
Ohm (ZSMC); 2 6 6,  1 9, Gov. Tozeur, El Hamma, 12km n 
Tozeur, 07.VI.1983, salt swamp at edge of oasis Uuncus), leg. 
H. Holzel & P. Ohm (ZSMC); 3 6 6 ,  1 9, Gov. Tozeur, Nefta 
oasis, 08.VI.1983, salt swamp at edge of oasis Uuncus), leg. 
H. Holzel & P. Ohm (ZSMC); 5 6 6 ,  1 9, Gov. Tozeur, De- 
gache, 12km ne Tozeur, ll.VI.1983, salt swamp (Tamarix), leg. 
H. Holzel & P. Ohm (ZSMC); 2 6 6 ,  Gov. Kebili, Douz oasis, 
12.VI.1983, Juncus, leg. H. Holzel& P. Ohm (ZSMC); 1 9, Gov. 
Gabes, Tijma, 2km n Matrnata, 250m, 14.VI.1983, sparse low 
vegetation, leg. H. Holzel & P. Ohm (ZSMC); 1 6 ,  Gov. Gabes, 
Kettana-Mareth, 28km se Gabes, 15.VI.1983, steppe, unculti- 
vated land, leg. H. Holzel & P. Ohm (ZSMC); 4 6 6 ,  
5 9 9, Gouv. Tataouine, lOkm w Tataouine, 09-10.VII.1986, 
fields, steppe, leg. ZMUK excursion (ZSMC); 6 9 9, Gov. 
Gafsa, DJ. Biada above Sakket, 18.W.1986, fields, rocks, at 
light, leg. ZMUK excursion (ZSMC); 7 6 6 ,  17 9 9, Gov. Sidi 
Bou Zid, PN de Bou Hedma, around Bordj Bou Hedma, ca. 
34'28'40"N 09°38'50"E, ca. 120m, 21-25.VIII.1998, at light, leg. 

R. Gusten (HLMD-Neur-184 to -186); 1 6 ,  Gov. Kebili, Douz, 
33O27'10"N 09"01'30"E, ca. 50m, 25.VIII.1998, at light, leg. 
R. Gusten (HLMD-Neur-187); 1 6 ,  2 9 9, Gov. Sidi Bou Zid, 
PN de Bou Hedma, around Bordj Bou Hedma, ca. 34O28'40N 
09"38'50"E, ca. 120m, 25-26.V.1999, at light, leg. R. Gusten 

I 

(HLMD-Neur-188); 2 9 9, Gov. Sidi Bou Zid, PN de Bou 
Hedma, near A'in Nou, 34'29'35"N 09'38'35"E, ca. 150m, 

i 
I 

06.VI.1999, at light, leg. R. Gusten (HLMD-Neur-189). 
Remarks: See under the following species. Up I 
to now, M, acerbus, in North Africa, has only 
been recorded from Egypt, but it appears to be 
common in all Maghreb countries and Libya 
(only Tunisian specimens listed). It needs to be 
confirmed, nevertheless, whether these popula- 
tions are indeed conspecific whith the Asian 
ones. 

"Myrmecaelurus adustus Navhs, 1912 
Myrmecaelurus lachlani var. adusta NAVAS, 1912. - Type lo- 
cality: ALG, Wil. El Aghouat, El Aghouat. 

New Tunisian records: 4 6 6 (these reliably determined, 
whole series 180-200 spms), Gov. Sidi Bou Zid, Maknassy, 
V-VIII.1927, leg. C. Dumont (MNHN); 2 6 6 ,  Gov. Gabes, 
20km s Gabes, 14.VI.1983, steppe, uncultivated land, leg. 
H. Holzel & P. Ohm (ZSMC); 2 9 9, Gov. Gafsa, DJ. Biada 
above Sakket, 18.VII.1986, fields, rocks, at light, leg. ZMUK 
excursion (ZSMC); 2 9 9, Gov. Sidi Bou Zid, PN de Bou 
Hedma, Bordj Bou Hedma, 34'28'35"N 09'38'55"E, ca. 120m, 
21.VIII.1998, at light, leg. R. Gusten (HLMD-Neur-190). 

Other specimen studied: 1 6 ,  neotype of M. lachlani 
adustus Navis (hereby designated, Fig. 4): "Museum Paris, 
Algerie, Laghouat[now El Aghouat, 33'48'N 02"54'E], J. Sur- 
couf 1920 / Laghouat 10.VI1, Nohoveus Lachlani 6 Nav.[on 
transparent paper, probably field label] / NEOTYPE, Myrme- 
caelurus lachlani adustus Navas, 1912, des. R. Gusten 2003" 
(MNHN). 
Remarks: The taxonomy of the North African 
Myrmecaelurini is very complex and the ar- 
rangement adopted here for the genus Myrme- 
caelurus Costa, 1855 is tentative. The great major 

Fig. 3: Distribution of three species of Fadrina NavL, 1912 (Myrmeleontidae). Circles: F. nigra Navhs, 1912. 
Diamonds: F.formosa (Holzel, 1981). Triangles: F. rufa Navhs, 1912. T: type localities of valid taxa; t: type 
localities of taxa considered synonyms. Not included: single records without precise localities of F. nigra from 
Yemen and F. rufa from Mali. 
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Fig. 4: Myrmecaelurus 
adustus (Neotype 8 ,  
Algeria, El Aghouat, 
MNHN). Apex of abdomen 
removed for terminalia 
preparation. 

Fig. 5: Myrmecaelurus 
adustus ( 8 ,  Tunisia, 
Maknassy, MNHN). 

ity of specimens from Tunisia can be assigned to 
two phena which are difficult to distinguish. 
Males of the present species can be recognized by 
the uniformly dark brown long setae on the pleu- 
ritosquamae of the bth and Th abdominal segment 
(Fig. 5). In M. acerbus, most of these setae are 
partly or entirely pale yellowish, especially on 
the proximal half of the pleuritosquamae. This is 
also the usual condition in most other Myrme- 
caelurus species. There also appear to be struc- 
tural differences between the present species and 
other Myrmecaelurus in the modified anterior part 
of the 5th tergum, probably constituting another 
glandular organ which is present in most Myr- 
mecaelurini but has never been investigated. This 
character is hard to study by conventional optical 
means, but an electron microscopic study will 

reveal well defined differences. Forewing length 
in the studied males of the present species 
was 20-25 mm (neotype: 23 mm), while 34 of 
35 males of M. acerbus from North Africa had 
forewing lengths of 25-32 mm. Unfortunately, 
no reliable character to distinguish females 
was detected, though size will associate most 
specimens correctly (females are on average 
slightly larger than males in Myrmecaelurus spe- 
cies). 

Both M. lachlani adustus Navbs, 1912 and 
M. tabarinus Navhs, 1913 were described from the 
northern edge of the Algerian Sahara. The type 
or types of the former taxon had been retained in 
the personal collection of L. NAVAS (Navhs 
1912a), and as they are not to be found today at 
MZBS, they must be considered destroyed 
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(MONSERRAT 1985). From the description, there is 
no convincing clue whether these specimens had 
belonged to the present taxonomic species or to 
M, acerbus, except that the reported size of the 
original female types would have been extremely 
small for M, acerbus. In the interest of nomencla- 
torial stability, a neotype of M. lachlani adustus is 
hereby designated to clarify the status of this 
taxon. At several times after 1912, additional 
series of Myrmecaelurus specimens were collected 
at El Aghouat - the type locality of M. lachlani 
adustus - by J. Surcouf, some of which were again 
studied by L. Navhs. All male specimens from El 
Aghouat present at MNHN belong to the same 
species. The neotype is selected from a series 
apparently not available to L. Navhs, as there is 
no determination label. M. tabarinus is most pro- 
bably identical to M. adustus. However, as the 
syntypes are females, this species group needs to 
be studied more thoroughly before synonymy 
can be formally proposed. 

Myrmecaelurus adustus may eventually fall into 
the synonymy of M. lachlani NavGs, 1912. How- 
ever, a male syntype of the latter investigated at 
MCSN is slightly larger than any male of M. 
adustus studied, and the abdomen is distinctly 
longer. Secondary sexual characters could not yet 
be studied. Reportedly, M. lachlani was described 
from the Atlas of Morocco and thus probably not 
from savanna or desert areas. 

Among other species of Myrmecaelurus present 
in North Africa, M. lobatus Navhs, 1912 seems to 
be rather similar to M. adustus judging from the 
description, but can be recognized by a modified 
terminal segment of the labial palps and possibly 
shows differences in body markings. M. medius 
Navhs, 1913 is easily distinguished, differing by 
black venation with contrastingly yellow R and 
Cual in forewing and much longer male ecto- 
procts, among other characters. M. neuralis 
NAVAS, 1913 is probably a synonym of M. medius 
(ASPOCK et al. 2001), whereas M. grandaevus 
Navhs, 1932 is very similar or identical to M. 
acerbus. 

The about 200 Myrmecaelurus specimens in 
MNHN collected by C. Dumont at Maknassy 
could not yet be studied adequately. However, 
at least the great majority certainly belongs to 
M, adustus. That is surprising as not far away 
at the Bou Hedma National Park, M. acerbus 
is much more common than M. adustus. The few 
males present among the specimens from 
Maknassy were determined by L. Navhs as 
M. lachlani or M. tabarinus. The females, which 
were mixed up with females of Nophis teillardi 
Navhs, 1912, went as M. lachlani, M. tabarinus, 
M. laetus (Klug, 1834), M. trigrammus (Pallas, 
1771) or Macronemurus quedenfeldti (Kolbe, 
1884). 

Myrmecaelurus cf. atomarius (Rambur, 1842) 
Myrmeleon atomarius Rambur, 1842. 

New Tunisian record: 1 9 ,  Gov. Sidi Bouzid, PN de Bou 
Hedma, Bordj Bou Hedma, 34'28'35"N 09'38'55"E, ca. 120m, 
21.VIII.1998, at light, leg. R. Gusten (HLMD-Neur-191). 
Remarks: The presence of this sub-Saharan spe- 
cies in North Africa certainly cannot be con- 
firmed on the basis of a single female which is, 
moreover, untypical in that the distinctive wing 
markings are very faint. However, the pronotal 
markings match examples from Senegal (the type 
locality) and southern Algeria. 

*Isoleon pumilio (Klapdlek, 1914) 
Myrmeleon(?) pumilio Klapilek, 1914. - Type locality: ALG, 
Wil. Bechar, Beni Ounif. 

New Tunisian record: 1 9 (ex lv.), 4 lv., Gov. Tozeur, Nefta, 
19.V.1984, leg. R. Miller & L. Stange (FSCA), det. L. Stange. 
Remarks: I am much indebted to L. Stange 
(Gainesville) for sharing this record of a rarely 
collected North African species. 

Cueta puella (Navis, 1913) 
Nesoleon puellus NavLs, 1913. - Type locality: ALG, Wil. 
Ghardaia, Oued Nca (between Ghardai'a and Guerrara). 

Citations for Tunisia: NAVAS 1921b, 1930. 
New Tunisian records: 10 6 6 ,  20 9 9 ,  Gov. Sidi Bou 

Zid, Maknassy, VI-IX.1929, leg. C. Dumont (MNHN); 3 
6 6,22 9 9 ,  Gov. Sidi Bou Zid, PN de Bou Hedma, around 
Bordj Bou Hedma, ca. 34"28'40"N 09"38'50nE, ca. 120m, 21- 
24.VIII.1998, at light, leg. R. Gusten (HLMD-Neur-225 to - 
227); 1 9, Gov. Sidi Bou Zid, PN de Bou Hedma, Ain Nou, 
34"29'40"N 09"38'40"E, ca. 150m, 04.1X.1998, at light, leg. R. 
Gusten (HLMD-Neur-228); 2 9 9 ,  Gov. Sidi Bou Zid, PN de 
Bou Hedma, near Ain Nou, 34O29'35"N 09"38'35"E, ca. 150m, 
06.VI.1999, at light, leg. R. Giisten (HLMD-Neur-229). 

Other specimens studied: 1 6(?), 1 9 ,  Gov. Medenine, 
Dlerba Isl., 1910, leg. A. Weiss (MNHN; NAVAS 1921b); 4 6 6 ,  
6 9 9 ,  Gov. Sidi Bou Zid, Maknassy, VI-VIII.1927, leg. C. Du- 
mont (MNHN; NAVAS 1930). 
Remarks: Specimens of Cueta Navhs, 1911 species 
with prominent wing markings in long series 
from Maknassy (leg. C. Dumont) were variously 
determined by L. Navhs as C. puella or C. gestroi 
Navhs, 1914 (and once as C. variegata (Klug, 
1834)), under no comprehensible criterion. Some 
more specimens from these series, not seen by 
L. Navhs, were later determined as C. lineosa 
(Rambur, 1842) by H. Markl, an appraisal I have 
uncritically followed previously (GUSTEN 2002). 
Males of C. lineosa differ from those of C. puella in 
terminalia and the presence of a regular row of 
long black setae dorsally on the hind femur, but 
unfortunately, females which are more com- 
monly collected seem to be indistinguishable. In 
Tunisia, C. lineosa presently appears to be re- 
stricted to the coastal desert and the Chott el 
Djerid region. About 20 males out of 12 series 
from Algerian and Tunisian inland savanna 
and desert regions were investigated, there is 
only one species present, extremely variable in 
size and general colour. Although C, puella 
from the Algerian Sahara was described from 
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Fig. 6: Quinemurus numidus 
(8,Tunisia, near Jbil 
National Park, HLMD- 
Neur-273). 

females only, there is little doubt that it is 
this species. C. arenosa (Navbs, 1913) and C. sti- 
choptera Navbs, 1913, described from single 
females, are likely synonyms of C. puella. The 
male terminalia of a syntype of C. gestroi from 
Libya differ very slightly from those of Algerian 
and Tunisian males, but this, too, is most likely 
the same species. This group of taxa needs to be 
studied more closely to firmly establish synony- 
mies. 

Cueta stichoptera (Navds, 1913) 
Nesoleon stichopterus Navis, 1913. - Type locality: TUN, 
Gov. Gafsa, Gafsa. 

Citations for Tunisia: NAVAS 1913,1936. 
Specimens studied: 1 9, holotype of N. stichopterus Navas: 

"Museum Paris, Tunisie, Gafsa, A. Weiss 1904 / Nesoleon 
stichopterus Nav., Navas S.J. det. / Type / Nesoleon stichopterus 
Navls, 1913, Holotype, J. Legrand d6t. 1992 / Holotype" 
(MNHN); 2 P 9, Gov. Sfax, Sfax and surroundings, leg. G. 
Babault (MNHN; NAVAS 1936). 
Remarks: As synonymy is not yet formally pro- 
posed here in this species group, I am obliged 
to retain this species on the Tunisian list. It is 
either a synonym of C. lineosa or (more likely) of 
C. puella (see above). The differences to other 
described species brought forward by NAVAS 
(1913) were later largely withdrawn (NAVAS 

"Cueta senegalensis Navis, 1914 
Cueta senegalensis Navas, 1914. 

New Tunisian record: 1 6, 3 P 9,  Gov. Sidi Bou Zid, PN de 
Bou Hedma, around Bordj Bou Hedrna, ca. 34"28'40"N 
09"38'50E, ca. 120m, 21-22.VIII.1998, at light, leg. R. Giisten 
(HLMD-Neur-230 and -231). 

Other specimen studied: 1 6, syntype of C. senegalensis 
Navas: "Museum Paris, SCnCgal, Dakar, G. Melou 1906 / 
Type / Cueta senegalensis Nav., Navas S.J. det. / Cueta sene- 

galensis Navas, 1914, Lectotype, J. Legrand dks. 1992 / Lecto- 
type" (MNHN). 
Remarks: Hitherto, there have been only very 
few specimens of this species, all from the south- 
ern sub-Saharan zone. It is a very small Cueta 
species (forewing length 18 mm in the holotype, 
16 mm in the Tunisian male), the wings are un- 
marked and the ectoprocts are intermediate in 
length between C. puella and C. pallens (Klug, 
1834). 

"Myrmeleon inconspicuus Rambur, 1842 
Myrmeleon inconspicuus Rambur, 1842. 
Myrmeleon ariasi Navas, 1913. - Type locality: MAR, Prov. 
Nador, Cap de l'Eau. -Synonymy: HOLZEL 1972b. 

New Tunisian records: 1 6, 1 P (both ex lv.), Gov. Nabeul, 
Hammamet (ex lv. 15-19.VII.1980), leg. V. Monserrat (UCME); 
1 P (ex lv.), Gov. Tozeur, Tozeur, 20.V.1984, leg. R. Miller & L. 
Stange (TAMU); 1 6, 2 P P (both ex lv.), Gov. Bizerte, n of 
Bizerte, Hotel "Le Nador", 24-25.V.1984, leg. R. Miller & 
L. Stange (FSCA). 

Other specimen studied: 1 6, ALG, Wil. Alger, Bordj El 
Kiffan (formerly Fort-de-l'Eau), 1921, leg. J. Surcouf (MNHN). 
Remarks: The Algerian specimen (a new record 
for the country) was studied by L. Navhs and 
determined as M. obscurus Rambur, 1842, just as 
the North African specimens of M. caliginosus 
Holzel & Ohm, 1983 seen by him. 

"Myrmeleon caliginosus Holzel & Ohm, 1983 
Myrnzeleon caliginosus Holzel & Ohm, 1983. 

New Tunisian records: 1 9, Gov. Tozeur, Nefta, V.1927, at 
light, leg. C. Dumont (MNHN); 1 6 (ex lv.), Gov. Nabeul, 
Hammamet (ex lv. 08.VII.1980), leg. V. Monserrat (UCME); 
1 9 (ex lv.), Gov. Kairouan, 38km sw Kairouan, 14.V.1984, 
leg. R. Miller & L. Stange (FSCA); 1 9, Gov. Sidi Bou Zid, PN 
de Bou Hedma, 1993, leg. M. Sanetra et al. (HLMD-Neur-245). 

Other specimens studied: 4 9 9, ALG, Wil. Beskra, Beskra, 
1921, leg. J. Surcouf (MNHN); 1 9, LBA, Fezzan, Murzuk, 
16.VIII.1933, leg. E. Zavattari WCSN); 1 9, SUD, Bahr el 
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Ghazal, 01.IlI.1913, in the evening, leg. 0. le Roi & H. Freiherr 
von Geyr (ZFMK); 1 9, SUD, DJ. Ahrned Aga (Bahr el Abiad), 
21-23.II.1913, leg. 0 .  le Roi & H. Freiherr von Geyr (ZFMK, in 
alc.). 
Remarks: It is surprising that this species not 
only occurs in the northern Sahara but even up to 
the Mediterranean coast. It has been known only 
from south of the Sahara before. 

*Quinemurus cinereus Kimmins, 1943 
Quinemurus cinereus Kirnmins, 1943. 

New Tunisian records: 2 d d, 1 P (all ex lv.), 2 lv., Gov. 
Tozeur, Nefta, 18.V.1984, leg. R. Miller & L. Stange (FSCA), 
det. L. Stange; 3 P 9, Gov. Kebili, near PN de Jbil, ca. 33"OO'N 
09"011E, ca. loom, 11-15.X.1999, at light, leg. H. Pohl et al. 
(HLMD-Neur-267); 1 9, Gov. Kebili, near PN de Jbil, 
32O59'35"N 09"01'10"E, ca. loom, 01-05.X.2000, at Light, leg. 
U. Moldrzyk et al. (HLMD-Neur-268). 
Remarks: A finding of males kindly comrnuni- 
cated by L. Stange (Gainesville) makes it possible 
now to confidently assign those records based on 
females only. 

Quinemurus numidus (Navas, 1928) nov. comb.' 
Neuroleon numidus Navas, 1928. - Type locality: ALG, Wil. 
Batna, El Kantara. 

Citation for Tunisia: GUSTEN 2002. 
New Tunisian records: 4 d d,  45 P 9, Gov. Kebili, near PN 

de Jbil, circle of 7km around 33"02'N 09"011E, ca. loom, 
26.VIII.-02.1X.1998, at light, leg. R. Gusten (HLMD-Neur-269 
to -273); 9 P 9, Gov. Kebili, near PN de Jbil, ca. 33"OO'N 
09"011E, ca. loom, 11.-15.X.1999, at light, leg. H. Pohl et al. 
(HLMD-Neur-274); 1 9, Gov. Kebili, near PN de Jbil, 
32O59'35"N 09"01'10"E, ca. loom, 01-05.X.2000, at light, leg. 
U. Moldrzyk et al. (HLMD-Neur-275). 

Other specimen studied: 1 9, syntype of N. numidus 
Navis: "Museum Paris, Algkrie, El Kantara, J Surcouf 1921 / 
El Kantara, 19.9.2l[apparently original field label] / Neuroleon 
numidus Nav., P. Navas S.J. det. / Neuroleon numidus Navas, 
1928, Lectotype, J. Legrand dks. 1992 / Lectotype" (MNHN). 
Remarks: Although abundantly collected re- 
cently late in the year along the edge of sandy 
desert, only one specimen of Q. numidus was 
previously known. Its abdomen is now missing, 
but the original description makes it clear that it 
is a female. The collected males have a swollen 3'd 
to 5th abdominal segment (Fig. 6) as in Q. cinereus 
so the allocation to Quinemurus Kimmins, 1943 is 
warranted. 

Neuroleon microstenus (McLachlan, 1898) 
Myrmeleon microstenus McLachlan, 1898. - Type locality: 
ALG, Wil. Beskra, Beskra. 
Afroclimacius dumontinus Navas, 1930. - Type locality: 
TUN, Gov. Sidi Bou Zid, Maknassy. - no". syn.' 

Citations for Tunisia: NAVAS 1930,1934; GUSTEN 2002. 
New Tunisian records: 1 9, Gov. Gafsa, near Mejni, 5km e 

Gafsa, 300m, 05.VI.1983, steppe, uncultivated olive groves, 
leg. H. Holzel & P. Ohm (ZSMC); 1 d, Gouv. Gafsa, DJ. Biada 
above Sakket, 18.VII.1986, fields, rocks, at light, leg. ZMUK 
excursion (ZSMC); 1 d, Gov. Sidi Bou Zid, PN de Bou 
Hedma, 500m nw Bordj Bou Hedma, 34"28'4OVN 09"38'20"E, 
ca. 120m, 26.V.1999, leg. R. Gusten (HLMD-Neur-284). 

Other specimens studied: 1 9, syntype of A. dumontinus 
Navhs: "Museum Paris, Tunisie, Maknassy, C. Dumont 
1927 / juillet / Afroclimacius dumontinus Nav., P. NAVAS S.J. 

det. / Type / Afroclimacius dumontinus Navas, 1931, Lecto- 
type, J. Legrand dks. 1992 / Lectotype" (MNHN); 1 spm (sex 
indet.), Gov. Sidi Bou Zid, Maknassy, VI.1927, leg. C. Dumont 
(MNHN; NAVAS 1934); 1 9, Gov. Sidi Bou Zid, Bou Hedma, 
V.1929, leg. C. Dumont (MNHN; NAVAS 1934). 
Remarks: A specimen from the same locality as 
the syntype of Afvoclimacius dumontinus Navtis, 
1930 (and certainly conspecific) was determined 
by NAVAS (1934) as Neuroleon microstenus. The 
detailed description by MCLACHLAN (1898) and a 
photograph of the holotype show that A. dumon- 
tinus is a synonym of N. microstenus. It needs to 
be reviewed whether N. microstenus really occurs 
in southeastern Europe. Specimens seen from 
there and labeled as N. microstenus are not con- 
specific with those from North Africa. 

Neuroleon prope microstenus 
(McLachlan, 1898) 
New Tunisian records: 2 P 9, Gov. Kebili, near PN de Jbil, 
33"02'30"N 08"57'20E, ca. loom, 27.VIII.1998, at light, leg. 
R. Gusten (HLMD-Neur-285); 1 d,  6 P 9, Gov. Kebili, near 
PN de Jbil, 32"59'45"N 09"01'05"E, ca. loom, 31.V.1999, at 
light, leg. R. Gusten (HLMD-Neur-286). 
Remarks: These specimens from the Jbil National 
Park in the Tunisian Sahara closely resemble N. 
microstenus, but the structure of the legs differs 
slightly, as do the markings on the legs and the 
wing membrane. They appear to represent a 
separate species. 

*Distoleon tetragrammicus (Fabricius, 1798) 
Myrmeleon tetragrainmicus Fabricius, 1798. 

New Tunisian records: 1 9, Gov. Jendouba, Aii  Draham, leg. 
B. v. Bodemeyer (ZFMK); 1 9, Gov. Jendouba, Ain Draham, 
21-23.VII.1986, oak forest, macchia, leg. ZMUK excursioi~ 
(ZSMC). 

*Distoleon annulatus (Klug, 1834) 
Myrmeleon annulatus Klug, 1834. 

New Tunisian records: 2 d d, 1 9, Gov. Sidi Bou Zid, PN de 
Bou Hedma, Ain Nou, 34"29'4OUN 09"38'40"E, ca. 150m, 
04.1X.1998, at light, leg. R. Gusten (HLMD-Neur-288); 5 d d, 
2 P 9, Gov. Sidi Bou Zid, PN de Bou Hedma, around Bordj 
Bou Hedma, ca. 34"28'N 09"39'E, ca. 120m, 05-06.X.1999, at 
light, leg. H. Pohl et al. (HLMD-Neur-289); 8 P 9, Gov. Kebili, 
near PN de Jbil, ca. 33"00fN 09"011E, ca. loom, 11-15.X.1999, at 
light, leg. H. Pohl et al. (HLMD-Neur-290); 1 d,  Gov. Sidi Bou 
Zid, PN de Bou Hedma, Aii  Nou, 34"29'40N 09"38'40"E, ca. 
150m, 09.X.2000, at light, leg. U. Moldrzyk et al. (HLMD- 
Neur-2911. 

*Distoleon cuigneti (NavAs, 1912) 
Formicaleo cuigneti Navas, 1912. - Type locality: ALG, "Li- 
breremptU[not located]. 

New Tunisian records: 5 d d,  23 P 9, Gov. Zaghouan, DJ. 
Zaghouan, near fountain temple, 400m, 27-28.VII.1986, 
shrubby forest, at light, leg. ZMUK excursion (ZSMC); 4 d d, 
8 P 9, Gov. Sidi Bou Zid, PN de Bou Hedma, S foot of Bou 
Hedma chain between Aiin Nou and Oued Bou Hedrna, 
34O29'45"N 09"38'55"E, ca. 150m, 04-06.1X.1998, at light, leg. 
R. Gusten (HLMD-Neur-292 to -294); 1 9, Gov. Sidi Bou Zid, 
PN de Bou Hedma, near Aii  Nou, 34"29'35"N 09"38'35"E, ca. 
150m, 06.VI.1999, at light, leg. R. Gusten (HLMD-Neur-295); 
1 d, Gov. Sidi Bou Zid, PN de Bou Hedma, around A h  Nou, 
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Fig. 7: Creoleon surcoufi 
( 0, Tunisia, Bou Hedma 
National Park, HLMD- 
Neur-304). 

Fig. 8: Creoleon hiericon- 
tinus ( 0, Tunisia, Bou 
Hedma National Park, 
HLMD-Neur-306). 

ca. 34"29'N 09'38'E, ca. 150m, 07.X.1999, at light, leg. H. Pohl 
et al. (HLMD-Neur-296). 

Other specimens studied: 2 ? 9, ALG, Wil. Beskra, Beskra, 
1921, leg. J. Surcouf (MNHN). 
Remarks: Only photographs of a syntype of F. 
cuigneti Navhs, 1912 (in MZBS) were available. 
While the specimens from Beskra seem to be very 
similar to it, all Tunisian specimens are a lot 
darker with more extensive wing markings. 
In some respects they more closely resemble 
D. divisus (Nav6s, 1913) from Morocco (photo- 
graphs of syntype in MNMS seen). All these 
specimens may belong to a variable species, or 
else, 3 distinct species may be involved. The re- 
cently collected males are characterized by many 

extremely long black setae on the hind femora, 
but all previous samples comprise females only. 
It is preferred here to assign the Tunisian records 
provisionally to D. cuigneti. Further collecting 
at various sites in the Maghreb, procuring 
males, will be necessary to reach a taxonomic 
solution. 

Creoleon arenosus NavPs, 1934 
Creoleon arenosus NAVAS, 1934. - Type locality: TUN, Gov. 
Sidi Bou Zid, Maknassy. 

Citation for Tunisia: NAVAS 1934. 
New Tunisian records: 2 6 6 , 5  ? 9, Gov. Sidi Bou Zid, PN 

de Bou Hedma, S foot of Bou Hedma chain between Ai Nou 
and Oued Bou Hedma, 34O29'45"N 09"38'55"E, ca. 150m, 



04-06.LX.1998, at light, leg. R. Gusten (HLMD-Neur-300 and 
-301); 4 9 9, Gov. Sidi Bou Zid, PN de Bou Hedma, near Kin 
Nou, 34O29'35"N 09"38'35"E, ca. 150m, 06-07.VI.1999, at light, 
leg. R. Gusten (HLMD-Neur-302 and -303). 

Other specimen studied : 1 spm (sex indet.), syntype of 
C. arenosus Navas: "Museum Paris, Tunisie, Maknassy, C. Du- 
mont 1927 / mai / Creoleon arenosus Nav., det. Navas S.J. / 
Type / Creoleon arenosus NavBs, 1934, Lectotype, J. Legrand 
d6s. 1992 / Lectotype" (MNHN). 
Remarks: The syntype is a faded specimen, 
but the mentioned samples recently collected 
at Bou Hedma National Park fairly certainly 
belong to the same species. Further study in 
this very difficult genus may well prove this 
to be a synonym of some earlier described 
taxon. 

Creoleon confalonierii NavPs, 1932 
Creoleon confalonierii Navas, 1932. - Type locality: LBA, 
Bal. Al-Kufrah, oasis Al-Kufrah, El Giof. 
Creoleon clarus Holzel & Ohm, 1991. - Type locality: TUN, 
Gov. Tozeur, northern edge of Tozeur oasis. - nov. syn.' 

Citation for Tunisia: HOLZEL &OHM 1991. 
Specimens studied: 1 ?, syntype of C. confalonierii NavBs: 

"Miss. Zool. a Cufra, El Giof, Cufra V 1931 / Creoleon confalo- 
nierinus Nav., P. Navas S.J. det. / Tipo / Holotypus Creoleon 
confalonierii Navbs, 1932 / Museo Civico di Genova" (MCSN); 
1 8, 1 ?, paratypes of C. clarus Holzel & Ohm, .SUD, Wil. 
Nahr an Nil, Hudeiba, 380m, 04.V1.1962 & 24.11f.1962, leg. 
R. REMANE (ZSMC). 
Remarks: The type specimen of Creoleon confalo- 
nierii matches well the available paratypes of 
C, clarus Holzel & Ohm, 1991, showing the diag- 
nostic characters given by HOLZEL & OHM (1991): 
body and venation yellowish brown, no mark- 
ings on frons and wings, no crossvein between 
A2 and A3 in forewing. The C. confalonierii syn- 
type is a rather small female (forewing length 
21 mm), the intensity of vertex and pronotal 
markings is average. 

Creoleon surcoufi (NavPs, 1912) 
Myrmeleon irroratus Klug, 1834 (nec Olivier, 1811). 
Creagris parallelus KlapBlek, 1911[28.X.] (nec Banks, 
1911[19.VI.]). 
Creagris surcoufi NavBs, 1912. - Type locality: ALG, Wil. El 
Aghouat, El Aghouat. - Synonymy with C. parallelus 
KlBpalek: HOLZEL 1972b. 
Creoleon klugi NavBs, 1927. - nom. nov. pro C. irroratus 
(KLUG, 1834). 

Citations for Tunisia: NAVAS 1921 a, 1921 b, 1930. 
New Tunisian records: 1 8 , 5  ? 0 ,  1 spm (sex indet.), Gov. 

Sfax, Sfax and surroundings, leg. G. Babault (MNHN); 1 ?, 
Gov. Nabeul, Tazerka, 15km ne Nabeul, seashore, 22.V1.1983, 
uncultivated land, leg. H. Holzel & P. Ohm (ZSMC); 1 8 ,  
Gov. Medenine, Qerba Isl., near Rass Taguemess, 
07.VII.1986, at light, leg. ZMUK excursion (ZSMC); 1 0 ,  Gov. 
Sidi Bou Zid, PN de Bou Hedrna, around Bordj Bou Hedma, 
ca. 34"28'N 09"39'E, ca. 120m, 05-06.X.1999, at light, leg. 
H. Pohl et al. (HLMD-Neur-304). 

Other specimens studied : 1 0 ,  Gov. Tunis, surroundings 
of Tunis, 23.IX.1882, leg. Elena (MCSN; NAVAS 1921a); 1 8, 
1 0 ,  Gov. Medenine, Qerba Isl., VII.1910, leg. A. Weiss 
(MNHN; NAVAS 1921 b); 1 8 , 3  0 0 ,  TUN, Gov. Sidi Bou Zid, 
Maknassy, VI-VII.1927, leg. C. Dumont (MNHN; NAVAS 
1930). 

.t Giisten I 
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Remarks: See under the following species. One of 
the specimens from Djerba was determined by 
NAVAS (1921 b) as C. aegyptiacus (Rambur, 1842), 
others from Sfax as "C. gracilis Klug". The most 
obvious character differentiating C, aegyptiacus 
from C. surcoufi (Fig. 7) and C. hiericontinus 1 
(Fig. 8) are the dark crossveins in the inner radial 
field, which are sinuous in C. aegyptiacus and 

I 
meet R in an acute angle. Two of the specimens 1 
of C. surcoufi are recorded from the Mediterra- 

I 

nean region of Tunisia, and the species occurs on 
Linosa in the Pelagian Islands (R. Pantaleoni in 
litt.). 

Creoleon hiericontinus NavPs, 1932 
Creoleon hiericontinus NavBs, 1932. 
Creoleon alternus Navas, 1933. - Type locality: TUN, Gov. 
Sidi Bou Zid, Bou Hedma. - nov. s ~ n . ~  

Citations for Tunisia: NAVAS 1933, 1936; GUSTEN 2002. 
New Tunisian records: 1 ?, Gov. Sfax, Sfax and surround- 

ings, leg. G. Babault (MNHN); 1 ?, Gov. Gab&, Gab&, sea- 
shore, 13.VI.1983, at light, leg. H. Holzel & P. Ohm (ZSMC); 
1 0 ,  Gov. Kebili, near Douz, 12.VII.1986, at light, leg. ZMUK 
excursion (ZSMC); 1 0 ,  Gov. Gab&, Gabhs, Oued El Akarit, 
19.V.1993, leg. M. Hauser (HLMD-Neur-305); 1 0 ,  Gov. Sidi 
Bou Zid, PN de Bou Hedma, Bordj Bou Hedma, 34O28'35"N 
09"38'55"E, ca. 120m, 21.VII1.1998, at light, leg. R. Gusten 
(HLMD-Neur-306). 

Other specimens studied : 1 ?, syntype of C. hiericontinus 
Navbs: "Creoleon hiericontinus Nav., NavBs S.J. det. / Gerico / 
Tipo" (MRSN); 1 spm (sex indet.), syntype of C. alternus 
NavBs: "Museum Paris, Tunisie, Bou Hedma, C. Dumont 
1929 / juin / Creoleon alternus Nav., P. NavBs S.J. det. / Type 
/ Creoleon alternus Navas, 1933, Lectotype, J. Legrand d6s. 
1992 / Lectotype" (MNHN); 1 ?, TUN, Gov. Sidi Bou 
Zid, Maknassy, V11.1927, leg. C. Dumont (MNHN; NAVAS 
1936). 
Remarks: Possibly, C. surcoufi and C. hiericontinus 
are not distinct species as there are several inter- 
mediate specimens in size and wing shape, e.g. 
from Arabia. The Tunisian examples: how- 
ever, do form two distinct groups with little 
variation among them (Figs. 7, 8), so the large 
specimens with falcate forewings, to which the 
syntype of C, hiericontinus (from Jericho) corre- 
sponds completely, are provisionally retained as 
separate. With the finding of males from North 
Africa corresponding to C. hiericontinus, this 
taxonomic problem may be soluble. 

*Megistopus flavicornis (Rossi, 1790) 
MyrmeleonfZavicornis Rossi, 1790. 

New Tunisian records: 1 0 ,  Gov. Kasserine, Kasserine, 
02-04.VI.1983, at light, leg. H. Holzel & P. Ohm (ZSMC); 
2 ? ?, Gov. Zaghouan, near Hammam Zriba, 70m, 31.V.1998, 
leg. A. Zilli (ALC). 
Remarks: The specimens from Zriba, of which I 
have seen photographs by courtesy of A. Letardi 
(Roma), are doubtfully referred to M.pavicornis. 

*Megistopus lucasi (NavPs, 1912) nov. comb. 
Nelees lucasi NavBs, 1912. - Type locality: ALG, Wil. El 
Tarf, El Kala (formerly La Calle). 

New Tunisian record: 1 ?, "Sous"[Gov. Sousse, Sousse] 
(MNHN: coll. Lacroix). 
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Fig. 9: Megistopus lucasi 
( 9,  Tunisia, Sousse, 
MNHN). 

Other specimen studied: 1 6, holotype of N. lucasi Navas: 
"Museum Paris, Algkrie, Coll. H. Lucas 78-49 / La Calle / 
Myrmeleo tenellus, Klug / Nelees Lucasi Nav. / Nelees lucasi 
Navis, 1912, Holotype, J. Legrand dkt. 1992 / Holotype" 
(MNHN). 
Remarks: This species (Fig. 9), of which only 
the two mentioned specimens are known, 
should be placed in the genus Megistopus 
Rambur, 1842. Male terminalia differ only in 
small details, which may or may not be constant, 
from those of the type species M. flavicornis. The 
forewing veins 2A and 3A are united for much 
of their length as in other species of the tribe 
Glenurini. However, in one forewing of the 
holotype, 3A is forked and 2A simple as typically 
in Nemoleontini, while in one forewing of 
the Tunisian female, a trifurcation of 2A13A is 
observed. The structure of the legs resembles 
the condition in M. flavicornis but the tarsal 
segments are not as strongly elongated and 
the tibia is longer than the tarsus. In contrast 
to M. flavicornis, the wing membrane is faintly 
marked, resembling Gymnocnemia variegata 
(Schneider, 1845). The wing venation bears 
extensive dark markings in M,  lucasi, while that 
of M. mirabilis Holzel, 1981 (described from 
Egypt and recorded from Italy) is entirely pale. 
The markings on the pronotum also differ in 
these two species (compare figures in NAVAS 
1912b and HOLZEL 1981). 

Ascalaphidae 
Six species of owlflies have been recorded in 
Tunisia. One of these is only known from one 
female each from the Bou Hedma National Park 
and Yemen and can not presently be assigned to 
a genus. 

New Tunisian record: 1 9 (several seen), Gov. Sidi Bou Zid, 
PN de Bou Hedma, N slope of Dl. Bou Hedma, ca. 550m, 
07.V1.1999, leg. R. Giisten (HLMD-Neur-317). 
Remarks: Species limits in Deleproctophylla Lefsb- 
vre, 1842 are little understood, but the present 
specimen (Fig. 10) corresponds fairly well to the 
description of D. bleusei while there are definite 
differences to the other 4 described species. D. 
bleusei has been known from 2 localities in the 
Hauts Plateaux of western Algeria. There is also 
an old record of Deleproctophylla sp. by VAN DER 
WEELE (1909) which due to conflicting locality 
information may be either from western or from 
eastern Algeria. 

Discussion 
Only one species of the order Raphidioptera is 
known from Tunisia, representing the family 
Inocelliidae. It is possible that the other family in 
the order, the Raphidiidae, will eventually be 
found in Tunisia, although only Africoraphidia 
spilonota (NavBs, 1915), present in northern- 
central Algeria, could be expected with moderate 
probability (see ASPOCK 1990). 

Including this study, 117 identified and 9 uni- 
dentified species of Neuroptera are known from 
Tunisia, representing 11 of 12 families occurring 
in the Palearctic region, and the missing family, 
Osmylidae, might actually be present, too. More 
than half of the species (68) belong to the family 
Myrmeleontidae. In comparison, ASPOCK et al. 
(2001) cite 101 species for Algeria, including 53 
Myrmeleontidae, and 39 species (30 Myrmeleon- 
tidae) for Libya. Obviously, the degree of explo- 
ration is much lower for the neighbouring coun- 
tries. Algeria will prove to have a more species- 
rich fauna than Tunisia, being a lot larger and 

"Deleproctophylla bleusei Kimmins, 1949 extending to the mountains of The centrar~ahara. 

Deleproctophylla bleusei Kimmins, 1949. - Type locality: lacking the Mediterranean Tu- 
ALG, Wil. Naama, Mecheria. nisia and Algeria to a large extent, may be ex- 
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Fig. 10: Deleproctophylla 
bleusei ( 9 ,  Tunisia, Bou 
Hedma National Park, 
HLMD-Neur-317). 

pected to hold about as many species of Neurop- 
tera as Tunisia. Further species will be recorded 
in Tunisia mainly in the family Coniopterygidae, 
where probably the majority of species remains 
undiscovered, and in Myrmeleontidae, where 
judging from the fauna of adjacent regions about 
10 more species can be expected. 

The distribution of records among Tunisian 
governorates and natural regions (Table 1) is 
very uneven and reflects a large divergence in 
collecting intensity which makes it hard to detect 
differences between the regions. No records are 
known from two governorates, and few from the 
remainder of the eastern coastal region, so that 
nothing yet can be said about zoogeographic 
relations of the Neuroptera fauna of this part of 
Tunisia. It is to be expected that this area and the 
coastal desert region show some differences to 
the neighbouring central savanna and inland 
desert regions, respectively, as the occurrence of 
species originating from the Mediterranean re- 
gion is more likely along the coast. There is some 
evidence to that for the fauna of the surround- 
ings of Sfax and Gab& and of Djerba Island, 
which are the only areas along the east coast 
having received any degree of collecting activity. 

Otherwise, from Table 1 a strong separation is 
apparent between the northern (Mediterranean 
and inland) and southern (savanna and desert) 
regions of the country, the abruptness of which is 
obvious in the vegetation everywhere along the 
border between these areas. Generally speaking, 
Myrmeleontidae and Nemopteridae are typical 
for the arid southern half, while Chrysopidae are 
diverse in the more humid northern half, al- 
though some of the green lacewing species oc- 

curring in the arid regions can be very abun- 
danton occasion. Only 14 of the 68 antlion species 
are found in the northern Mediterranean and 
inland regions, 11 of which are also widely 
distributed in the European Mediterranean 
region, either throughout or in its western part. 
All chrysopid species recorded in the northern 
half of Tunisia are known from Europe, with 
the exception of Dichochrysa maghrebina (Holzel 
& Ohm, 1984). This species along with Fibla 
peyerirnhofi and Nevrorthus hannibal are appar- 
ently the only species occurring in Tunisia 
which are endemic to the forested part of the 
Maghreb. 

From the distribution data currently available, 
no difference is obvious between the northern 
Mediterranean and northern inland regions. Al- 
so, none of the species occurring in the arid south 
is clearly restricted to the savanna or to the desert 
zone. However, previous investigations (GUSTEN 
2002) have revealed strongly contrasting antlion 
faunas at two localities typical for the savanna 
and desert region, respectively. Of the 32 species 
of Myrmeleontidae occurring at Bou Hedrna 
National Park (Gov. Sidi Bou Zid, see MOLDRZYK, 
this volume) and the 20 species recorded at Jbil 
National Park (Gov. Kebili), including undeter- 
mined ones, only 5 are shared among these two 
protected areas. Two explanations for these 
contrasting observations are possible which are 
not mutually exclusive. The degree of aridity, 
with the resulting zonal vegetation pattern may 
be just one of several ecological parameters influ- 
encing the distribution of antlions so that appro- 
priate habitat for certain species occurs patchily 
within both the savanna and desert zones. Also, 
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habitat destruction and subsequent desertifica- 
tion in recent decades probably have resulted in 
most parts of the savanna zone having become 
more similar to conditions found in the desert 
zone. 

An interesting finding which has become ap- 
parent during the course of this study is the 
prevalence of trans-saharan distribution in Nem- 
opteridae and Myrmeleontidae. Cases in point 
are Breuistoma bardii (Fig. 2), Fadrina nigra (Fig. 3), 
Cueta senegalensis, Myrmeleon caliginosus and pos- 
sibly Myrmecaelurus atomarius. Moreover, of the 
about 55 species of antlions in Tunisia distributed 
in the arid southern half of the country, at least 
20 have been found to occur in the dry savanna 
bordering the Sahara in Chad, Niger, Mali, Mau- 
ritania and Senegal. This figure is based on yet 
unpublished collection work involving only lim- 
ited samples from these countries, so that the 
number will actually be higher. Many synony- 
mies will arise from this finding, as previous 
authors describing Myrmeleontidae from that 
region have usually not taken into account the 
fauna of the Maghreb countries for comparisons. 
It appears that many, probably the majority of 
species adapted to dry savanna or semi-desert 
conditions occur throughout the Sahara in ap- 
propriate habitat, even though such areas are 
local in most parts of the Sahara and mostly re- 
stricted to the mountains. However, less than 
10.000 years ago in the post-glacial period, most 
of the area comprising the Sahara today received 
enough precipitation to qualify as savanna, true 
desert being restricted to a small area in the east- 
em-central part (e.g. LE HOUEROU 1997). Bio- 
geographic research has taken these data into 
consideration. The zoogeographic classification 
by DE L A T T ~  (1967) assigns the saharo-eremic 
center to the palearctic eremial. The system of 
floral Kingdoms (TAKHTAJAN 1986), to the con- 
trary, regards the Sahara as part of the Pa- 
leotropical rather than the Holarctic Kingdom, 
and a similar view was recently adopted for 
mammal zoogeographic Regions by Cox (2001). 
It is also possible to classify the Saharan (or, in 
extension, Saharo-Arabian or Saharo-Sindian) 
region as not belonging to either the Palearctic or 
Ethiopian region, between which it is located. In 
any case, the fauna of Neuroptera, particularly 
Myrmeleontidae, emphasizes the zoogeographic 
distinctness of the Sahara and earlier taxonomic 
treatments of northern Saharan taxa in the light 
of the Palearctic and southern Saharan taxa with 757 
an eye on the Ethiopian fauna have been mis- 
taken. As most major taxa in the Saharan desert 
have hitherto not been well studied, further re- 
search on th; Neuroptera of the Sahara will have , , 
also more general implications for zoogeographic 
considerations. 
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