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Prispévek k poznani bionomie a rozsifeni dvou druhii podéeledi Paussinae
(Coleoptera: Carabidae) v Maroku a Tunisku

A contribution to the knowledge of the bionomics and distribution of two species of the
subfamily Paussinae (Coleoptera: Carabidae) in Morocco and Tunisia
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soni, ant-host, Camponotus, Morocco, High Atlas, Tunisia, Sahara, Madagascar

Abstract. Diurnal activity of Paussus (Klugipaussus) otini Antoine, 1943 in High Atlas, Morocco was observed and the ant ge-
nus Camponotus Mayr, 1861 is reported as its probable host. Data on the mass occurrence of Paussus (Katapaussus) thomsoni
Reiche in J. Thomson, 1860 in the evening before a storm at Douz, Tunisia, are presented. New records of Paussus otini from
Morocco and of Paussus thomsoni from Morocco and Tunisia are given. Notes on the distribution and taxonomy of both paussi-
ne species are supplemented. A brief discussion on the diurnal activity of the adults of Paussus otini and of Paussinae in general
is given, including original data on the diurnal activity of individuals of the subgenus Cochliopaussus Kolbe, 1927 in Madagas-
car (Toamasina province).

UvVOoD

Bionomicka pozorovani tykajici se podCeledi Paussinae ze severni Afriky jsou v literatuie
sporadicky zastoupena informacemi o hostitelskych druzich (tam, kde je moZné nalézat imaga v
nadzemnich ¢astech hnizd mravenctl) (Antoine 1951, Hellmann 1985) popiipadé€ o jejich no¢ni
aktivit€ (jednotlivé sbéry na svétlo) (Bedel 1900, Normand 1933, Mateu 1964).

Tato prace obsahuje piivodni pozorovani a poznatky o chovani imag dvou druhli podceledi
Paussinae a okolnostech souvisejicich s jejich hromadnym vyskytem mimo hnizda mravenci
a udaje o jejich vyskytu na dalSich lokalitdch v Maroku a Tunisku. Ddle je uveden soupis vSech
dosud publikovanych ddajii o vyskytu druhl Paussus otini Antoine, 1943 a Paussus thomsoni
Reiche in J. Thomson, 1860 v Maroku.

Rodova nomenklatura je uvedena podle Lorenze (1998).

MATERIAL A POZOROVANI

Paussus (Klugipaussus) otini Antoine, 1943

Material: Maroko, Vysoky Atlas, Tizi-n-Test, (30°52” S, 8°23” Z), 24.-25.V1.1998, 17 & &, H.
Batelkova & J. Batelka Igt., det. et coll.

Pozorovani: Imaga P. otini byla pozorovéna rdno po dva dny ve 3-4 strmych skalnatych soutéskach
severozdpadni orientace v nadmorské vysce cca 2000-2100 m. Pozorovéni bylo provadéno 24.VI.
v 7,30-10,00 hod. a 25.VI. v 6,30-7,30 hod. Mista vyskytu brouk byla do cca 10 hod. zastinéna du-
bovym lesem na hiebenech nad soutéskou. Brouci zastiZeni brzy rano sedéli jednotlivé (nalezeny
maximalné 3 ex. na plo$e zhruba 3 m’) na kamenech a na zemi ve vzdalenosti cca 0,5-2,5 m od
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vchodt do hnizd mravence Camponotus sp. (dokladové ex. in coll. H. Batelkovd & J. Batelka, P.
Werner det.), pozdéji mezi 9-10 hod. ¢ile pobihali a poletovali.

Vzhledem k nélezovym okolnostem pfichdzi mravenec rodu Camponotus Mayr, 1861 v tva-
hu jako pravdépodobny hostitel. Hnizdo nemélo Zadnou nadzemni ¢ast a celé bylo hluboko v udu-
sané sufovité zeming, proto jej nebylo mozné prozkoumat. Jiné druhy mravencl nebyly na
lokalité zjiStény. Zatim jsou oba zéstupci podrodu Klugipaussus Kolbe, 1927 v Maroku - P. otini
resp. P. olcesei Fairmaire, 1856 - uvadéni pouze z hnizd mravenct rodu Pheidole Westwood,
1841 (Bedel 1900, Antoine 1943, Luna de Carvalho 1960).

Rod Camponotus je jako moZny hostitel v souvislosti s podceledi Paussinae zmifiovén s po-

chybnostmi u druhu Paussus (Cochliopaussus) turcicus Frivaldsky, 1835 z Kavkazu (Luna de
Carvalho 1960).
Poznamky k rozsifeni a determinaci: Druh P. otini byl doposud zndm pouze ve 4 ex. z typové
série: ,,Lokalita.- Oblast Stiedniho Atlasu: Tizi-n-Ifar, mezi Ksiba a Arhbala ! 1 ex. (typ) ; mezi
Arhbala a Tassennt, 2 ex. (Otin); horni ¢ast tdoli Tassennt, pobliZ planiny jezer, 1 ex. (Otin). Tyto
Ctyii exempldie byly chyceny 11., 12. a 13. Cervna 1942, prvni na svahu, dalsi dva v mravenisti
rodu Pheidole, posledni pod zapuSténym kamenem v fecisti, docela Zivy a ve vyborném stavu*
(Antoine 1943).

Znaky viech 17 ex. z Tizi-n-Testu (studovany i vnéjsi genitélie) odpovidaji znakim uvadénym
(Antoine 1955) pro druh P. otini. Luna de Carvalho (1960, 1962) v§ak zpochybtiuje validitu dru-
hu P. otini s tim, Ze vidél exemplaf se smiSenymi znaky mezi P. otini a P. olcesei. RovnéZz P. Na-
gel (osobni sdéleni) nepovazuje morfologické rozdily mezi P. otini a P. olcesei uddvané Antoinem
(1943) za druhové. Smyslem této prace ale neni vyfeSeni nejasnosti v taxonomii, takZe materidl
je pracovné oznacen druhovym jménem P. otini.

Paussus (Katapaussus) thomsoni Reiche in J. Thomson, 1860 (= Paussus verticalis auct. nec
Reiche, 1847; = P. saharae Bedel, 1900; = P. andreinii Gestro, 1909; = P. cymbalista Alluaud,
1923; = P. magrettii Gestro, 1923; = P. algerianus Luna de Carvalho, 1957; synonymika viz Na-
gel (1977))

Material a nalezové okolnosti: 1. Maroko, M-Hamid, 90 km jizné od Zagory (29°50° S, 5°35°
7), kemp, mensi pisecné duny s fidkym porostem Tamarix sp. a Phoenix dactylifera, 12.V1.1996,
5Jd, 1 QnaUV zafivku (PHILIPS TL 4W/08) a I & mrtvy v plynové lampg, J. Batelka &
H. Podrouzkova lgt., det. et coll. Doba sviceni byla ¢asové omezena od 20,00 do 23,00 hod. Od
23,30 hod. foukal silnéjsi vitr, ktery cca v 8,00 hod. dne 13.VI. zesilil v mistni pisecnou boufi.
2. Tunisko, Douz, (33°27’ S, 9°01°V), 11.1X.1996, 63 ex. na UV zafivku (PHILIPS TL 4W/08), J.
Batelka & H. Podrouzkova lgt. et det., 34 &', 1 @ in coll. J. Batelka & H. Batelkova. Doba svi-
ceni byla ¢asové omezena od 20,00 do 22,30 hod. Brouci pfilétali po celou dobu sviceni. Lokali-
tou byl otevieny prostor ve smiSeném biotopu slanisek, pisecnych dun a palmerii. Celé odpoledne
bylo slunce pod mrakem, velmi dusno, pfiblizn€ v 19,30 hod. se stmivalo. Kolem 3,00 hod. rano
12.IX. se zvedl silny vitr a nastala pritrZ mraCen doprovazena bouii. Nasledujici noc foukal na lo-
kalit€ silny vitr a husté prSelo a Zadni dalsi jedinci P. thomsoni jiz na svétlo prildkéani nebyli.

Nélez na lokalité¢ Douz ptedstavuje zajimavy doklad hromadného jednordzového vyskytu to-
(zména tlaku, piipadné vyssi vlhkost vzduchu). O tomto jevu, kdy je na Sahate mozné pted bou-
fi nazyvanou ,,siroco” pfildkat na svétlo velké mnoZstvi jedinci nékterych druhd hmyzu, se v sou-
vislosti s P. thomsoni zmitiuje Normand (1933). Bedel (1897) pfipomina tento jev v souvislosti
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s druhem Heteracantha depressa Brullé, 1834 (Carabidae: Harpalini). S ur€itosti vSak neni po-
pisovand zména pocasi nezbytnou podminkou pro béZnou no¢ni aktivitu - imaga druhu P. thom-
soni jsou jednotlivé sbirdna na svétlo po celou dobu vyskytu.

Poznamky k rozsireni a synonymice: Tento druh neni v rdmci zemi Maghrebu nalézdn v Ma-
roku tak Casto a v takovém mnoZstvi jako je tomu v AlZirsku ¢i Tunisku (Nagel 1977). Nagel
(1977) synonymizoval marocky druh P. cymbalista s druhem P. thomsoni. TotéZ pojeti synony-
miky Nagel (1979) zastavd i na zdkladé morfometrického méfeni 2 ex. z Maroka a 50 ex. z Al-
Zirska, Tuniska a Egypta a 20 ex. z vychodni Afriky a Arabie.

Z Maroka jsou dosud uvadény tyto ndlezy P. thomsoni: 1 ex., Tiznit, 5.IV.1922 (Alluaud
1923); [pocet ex. neuveden], El Aioun du Draa, VI. [rok neuveden] (Peyerimhoff 1944); 4 ex.,
Ainchaib, III. 1947 (Luna de Carvalho 1957); 4 ex., Sous, [datum neuvedeno] (Luna de Carval-
ho 1960); 1 ex., Sidi Ifni [datum neuvedeno] (Luna de Carvalho 1960); [pocet ex. neuveden], Er-
foud, [datum neuvedeno] (Kocher 1963); 1 ex., Sidi Ifni, 28.II1.1985 (Hellmann 1985).
Domnivam se, Ze by bylo vhodné doplnit morfometrické tidaje o marockych populacich druhu
Paussus thomsoni (cf. Nagel 1979) prozkoumdnim pocetnéjsiho materidlu s dirazem na vzéi-
jemné srovndni lokélnich populaci.

DISKUSE

Zastupci podCeledi Paussinae se vyznacuji no¢ni aktivitou. Obvykle jsou loveni v noci na svét-
lo, ve dne pak sbirdni pod kameny v mraveniStich. Neni mi zndmo, Ze by v literatuie byla denni
aktivita zdstupcti podceledi Paussinae pifmo zmitiovdna. Peyerimhoff (1943) uvadi u druhu Ca-
rabidomemnus pallidus (Raffray, 1885) - podle Nagela (1982) jde zfejm& o zdménu s druhem Ca-
rabidomemnus mollicellus (Dohrn, 1880), Ze byl chycen 1 ex. za letu v alZirském pohoii Hoggar,
Tamanrasset, ¢ervenec 1941, bez blizsiho upiesnéni Casu. H. Tanabe (Sakai & Tanabe 1996) po-
pisuje nalez 1 samce japonského druhu Ceratoderus venustus Hisamatsu, 1963, ktery byl pozo-
rovan ,,pfi vychdzce za tcelem fotografovani hmyzu* mimo dosah jakéhokoliv mravenisté, jak
lezl po mrtvém stromé leZicim na zemi.

Denni aktivita byla pozorovdna (O. Hovorka observ., Igt., det. et. coll.) i u dvou druhti rodu
Paussus Linnaeus, 1775 v provincii Toamasina (Madagaskar). Jeden samec Paussus (Cochlio-
paussus) sp. (Paussomorphus (Cochliopaussus) sp. sensu Jeannel (1946)) byl chycen 27.1.2000
v 9,15 hod. pfiblizné 1,5 km vychodojihovychodné od Amboditafonana (17°27°43™ J, 48°44°44”
V), kdyZ pfiletél na stan. Jedna samice Paussus (Cochliopaussus) sp. (druhovd skupina P,
(Scaphipaussus) fissifrons Fairmaire, 1902 sensu Jeannel (1946)) byla ulovena 30.1.2000 ve zbyt-
ku ptivodniho lesa 4 km vychodné od Amboditafonana (17°27°32” J, 48°46°18” V) smykem ve-
getace v 11,00 hod. Oba jedinci byli aktivni za slune¢ného a teplého pocasi (O. Hovorka, osobni
sdélent).

Leston (1978) béhem svého vyzkumu odchytil do Robinsonova lapdku s UV svétlem o vyko-
nu 125 W v prabéhu 400 dni v Legonu v Ghané 1063 ex. Sesti druht broukt podceledi Paussi-
nae, z nichz 13 ex. (t. j. 1,2%) néleZelo druhu Paussus (Klugipaussus) klugi Westwood, 1838.
Podle Kauppa & Rodela (1996) je vSak v Lestonové (1978) praci pod jménem Paussus klugi ve
skutecnosti uveden druh Paussus (Klugipaussus) latreillei Westwood, 1845. Béhem jejich vy-
zkumu v Nérodnim parku Comoé (PobfeZi Slonoviny) byl uloven pouze 1 ex. P. latreillei z cel-
kového poctu 336 jedincti podceledi Paussinae (t.j. 0,29%), pii¢emz denni aktivita zdstupci této
podceledi nebyla pozorovéana.
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Z dostupnych informaci nevyplyvd, zda je denni aktivita charakteristickd pro podrod Klugi-
paussus obecné nebo je specifickd pro P. otini. Naskytd se otdzka, zda nizky podil P. klugi v Les-
tonové sbéru (Leston 1978) nesouvisi s mozZnou ¢4stecnou denni aktivitou tohoto druhu.
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SUMMARY
Bionomical observations concerning the subfamily Paussinae from the North Africa consist of

short notes about their ant hosts when beetles are collected in the ant nests (Antoine 1951, Hell-
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mann 1985), and about nocturnal activity when beetles are attracted to light (Bedel 1900, Nor-
mand 1933, Mateu 1964).

This paper summarises original observations on circumstances associated with collective di-
urnal and nocturnal activity of two species of the subfamily Paussinae outside of ant nests, with
a brief summary of published findings of Paussus otini and Paussus thomsoni from Morocco.

The generic classification follows Lorenz (1998).

Paussus (Klugipaussus) otini Antoine, 1943:

Material: Morocco, High Atlas, Tizi-n-Test, (30°52" N, 8°23° W) 24.-25.vi.1998, 17 d'J', H.
Batelkova et J. Batelka Igt., det. et coll.

Observations: All 17 specimens of P. otini were observed in 3-4 steep rocky gorges of NW ori-
entation about 2000-2100 m a.s.l. between 7.30-10.00 a.m. on 24.vi.1998 and 6.30-7.30 a.m. on
25.vi.1998. The beetles occurred in places that were shaded until approx. 10 a.m. by an oak
growth on the ridges above the canyon. In the early morning, specimens were observed sitting
on stones and ground (up to 3 specimens were found in the area of approx. 3 square meters) in
the vicinity of nests of Camponotus sp. (ant specimens in coll. H. Batelkova & J. Batelka, P. Wer-
ner det.), later (9.00-10.00 a.m.) they were running and flying readily.

Because of the above circumstances, the undetermined Camponotus species is a possible host
of P. otini. The ant nest was subterranean and situated in a firm, talus-like soil without any abo-
ve-ground part, and it was therefore impossible to search in the nests. No other ant species were
found on the locality. Both species of the subgenus Klugipaussus Kolbe, 1927 known from Mo-
rocco - P, otini and P. olcesei Fairmaire, 1856 - have been so far recorded only from Pheidole ne-
sts so far (Bedel 1900; Antoine 1943; Luna de Carvalho 1960).

Camponotus has been listed as a possible host for Paussus (Cochliopaussus) turcicus Frivald-

sky, 1835 from Caucasus (Luna de Carvalho 1960).
Notes on the distribution and identification of the species: P. otini has been so far known in
only 4 specimens of the type series: “Localité.- Zone de jonction du Moyen -Atlas: Tizi-n-Ifar,
entre Ksiba et Arhbala ! 1 ex. (type) ; entre Arhbala et Tassennt, 2 ex. (Otin) ; haut oued Tassennt,
prés du plateau des Lacs, lex. (Otin). Ces quatre individus ont été captures les 11, 12 et 13 juin
1942, le premier sur un talus, les seconds dans des fourmilieres du genre Pheidole, le dernier sous
une petite pierre immergée dans I’oued, et d’ailleurs bien vivant et en parfait état.” (Antoine
1943).

All 17 specimens from Tizi-n-Test (external genitalia examined) agree well with the descrip-
tion of P. otini (Antoine 1955), although Luna de Carvalho (1960, 1962) considered P. otini as
a variety of P. olcesei (since he saw a specimen with intermediate characters. P. Nagel (pers.
comm.) also means that the comparison of males of P. otini and P. olcesei by Antoine (1943) does
not indicate any specific difference. For the purpose of this paper I use the name P. otini without
trying to delve into this taxonomical problem.

Paussus (Katapaussus) thomsoni Reiche in J. Thomson, 1860 (= Paussus verticalis auct. nec
Reiche, 1847; = Paussus saharae Bedel, 1900; = Paussus andreinii Gestro, 1909; = Paussus cym-
balista Allvaud, 1923; = Paussus magrettii Gestro, 1923; = Paussus algerianus Luna de Carval-
ho, 1957; synonymy see Nagel 1977):

Material and collection circumstances: 1. Morocco, M-Hamid, 90 km South of Zagora, (29°50°
N, 5°35” W), in a camp surrounded by small sand dunes with a sparse growth of Tamarix sp. bush
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and palm trees Phoenix dactylifera. 12.vi.1996, 5 ', 1 @ at ultraviolet light (PHILIPS TL
4W/08), and 1 & dead in a gas lamp, J. Batelka et H. Podrouzkova 1gt., det. et coll. The light trap
was operated from 8.00 p.m. to 11.00 p.m. The wind became stronger around 11.30 p.m., and
changed into a local sand storm the next morning.

2. Tunisia, Douz, (33°27° N, 9°01” E) 11.ix.1996, 63 spec. on ultraviolet light (PHILIPS TL
4W/08), J. Batelka et H. Podrouzkova Igt. et det., 34 ', 1  in coll. J. Batelka & H. Batelko-
va. The UV Lamp was operated between 8.00 and 11.30 p.m. in an open space in a mixed bioto-
pe of salt swamps, sand dunes and gardens of palm oases. The afternoon was cloudy, very muggy,
and the sun set at 7.30 p.m. Early next morning (at about 3.00 a.m.), a strong wind started to
blow, followed by a heavy rain with thunderstorm. The second night at the locality was also very
windy, with a dense rain, but no further specimens were attracted to light.

This interesting short-time mass occurrence could be triggered by the coming heavy rain (pro-
bably a change of pressure or higher air humidity). This phenomenon, when a huge member of
specimens of certain species are attracted to light in the Sahara desert before a storm called “si-
roco” is mentioned with P. thomsoni by Normand (1933). Bedel (1897) noted this for Hetera-
cantha depressa Brullé, 1834 (Carabidae: Harpalini).

Such a change of weather is certainly not necessary for normal activity of this species. Adult spe-
cimens of P. thomsoni are collected at light throughout the long period of adult occurrence.
Notes on the distribution and synonymy: This species is very common in Algeria and Tunisia.
From Morocco there are few findings. Nagel (1977) synonymised Moroccan specimens original-
ly described as P. cymbalista with P. thomsoni. Nagel (1979) later came to a similar conclusion
based on the morphometric data obtained from two specimens from Morocco, 50 spec. from Al-
geria, Tunisia and Egypt, and 20 spec. from eastern Africa and Arabia.

Only the following records have been published from Morocco: 1 spec., Tiznit, 5.iv.1922 (Al-
luaud 1923); [number of specs. not stated], El Aioun du Draa, vi. [year not stated] (Peyerimhoff
1944); 4 spec., Ainchaib, iii. 1947 (Luna de Carvalho 1957); 4 spec., Sous, [date not stated] (Luna
de Carvalho 1960); 1 spec., Sidi Ifni [date not stated] (Luna de Carvalho 1960); [number of specs.
not stated], Erfoud, [date not stated] (Kocher 1963); 1 spec., Sidi Ifni, 28.iii.1985 (Hellmann
1985). Further morphometric data on the Moroccan Paussus thomsoni are needed (cf. Nagel
1979), with an emphasis on the comparison of local populations.

Discussion: Members of the subfamily Paussinae are known to have a nocturnal activity. They
are usually collected at light or in ant nests under stones during daytime. To my knowledge, a di-
urnal activity of the subfamily Paussinae has not been expressly mentioned in the literature. Pe-
yerimhoff (1943) stated that one specimen of Carabidomemnus pallidus (Raffray, 1885)
(according to Nagel (1982), this specimen is probably Carabidomemnus mollicellus (Dohrn,
1880)), was collected at flight in Algerian Hoggar Mts., Tamanrasset, in July 1941, without any
specification of daytime. Tanabe (Sakai &Tanabe 1996) described a record of one male of the Ja-
panese species Ceratoderus venustus Hisamatsu, 1963, which was seen during “a trip for taking
a picture of insects” as it “was walking alone on a dead tree lying on ground and no associates
including ants were found around there”.

The activity through daytime was observed in two species of Paussus Linnaeus, 1775 in Toa-
masina district (Madagascar) (O. Hovorka observ., 1gt., det. et coll.). One male of Paussus (Coch-
liopaussus) sp. (=Paussomorphus (Cochliopaussus) sp. sensu Jeannel (1946)) was captured on
27.1.2000 at 9.15 a.m. approximately 1.5 km ESE Amboditafonana (17°27°43” S, 48°44°44” E)
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after landing on a tent. One female of Paussus (Cochliopaussus) sp. (P. (Scaphipaussus) fissifrons
Fairmaire, 1902 species group sensu Jeannel 1946) was collected on 30.i.2000 in the rest of a pri-
mary forest 4 km E Amboditafonana (17°27°32 S, 48°46°18” E) by sweeping of vegetation at
11.00 a.m. Both specimens were active during a sunny and warm weather (O. Hovorka, pers.
comm.).

Leston (1978) collected 1,063 specimens of six species of Paussinae in a 125 watt Robinson
ultraviolet light-trap which was run for 400 days in Legon, Ghana. In this material, only 13 spe-
cimens (i. e. 1.2 %) belonged to Paussus (Klugipaussus) klugi Westwood, 1838. According to
Kaupp & Rodel (1996), Paussus klugi sensu Leston (1978) is in fact Paussus (Klugipaussus) lat-
reillei Westwood, 1845. During their research in the Comoé National Park (Ivory Coast) only one
specimen of P. [atreillei has been collected among 336 Paussinae beetles (i.e. 0.29 %). No diur-
nal activity of Paussinae was observed.

From the information available, it is impossible to conclude whether the diurnal activity also
occurs in other species of the subgenus Klugipaussus. We can hypothesize that a low proportion
of P. klugi in Leston’s material (Leston 1978) was caused by the partially diurnal activity of this
species.
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