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ABSTRACT. The paper describes and illustrates tlepimology of all preimaginal stages Ribigus tenuigFabricius, 1792),
including a detailed account of chaetotaxy and @y This is the first description of the immatstages for the gentd&abigus.
Morphological differences between the first)land next (L, and L;) larval instars are to be found in the: chaetotakiiead, pro-
femur, protibia, tarsungulus, abdominal tergitésrrétes and urogomphi; structure of antennae, a@&xand urogomphi; micro-
structure of abdominal tergites, proportions ofleelyparts, body colour and habitus. Diagnosticatigrs of egg, larva and pupa
of this species are given. Some data on its digioh, environmental requirements and biology urldeoratory conditions are
also provided. All immature stagesRf tenuisnvere compared with those of related genera andetfigective distinguishing char-
acters are provided.
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INTRODUCTION ductive activity, fertility and mortality of this staplinid,

six pairs (female and male) were reared separa®3ly.
Specimens of the second group (25) were rearedhege
The immature stages obtained from these adults were
used for the description of morphology.

Nineteen species of the gerRRabigusMulsant & Rey,
1876 are currently known worldwide. Three occur in
Europe, two of which are found in Polaml:pullus(Nor-
dmann, 1837) anR. tenuigFabricius, 1792). Until 1980 All beetles were kept in plastic containers (10canui
the taxonRabiguswas considered as a subgenus of theeter x 7cm high), filled with soil. Two hundred esggom-
genusPhilonthusStephens, 1829 by most authorsi#S  ing from six pairs reared separately, were placguhs
TANA, 1959; LucHT, 1987). In recent years, however, itis rately in plastic containers (7cm diameter x 4crghhi
mostly considered as a genus of its owoH$E& LucHT,  about 1/3 filled with moist soil. The insects weeared
1989). The taxonomic history of the taxon cleallys-  from egg to adult, at a temperature of 223&3Different
trates that it is closely related Rdilonthus larval instars were fed with ant larvaéhe immature

Nothing is known of the morphology and general biol- St2ges obtained from the adults reared togethez prer-
ogy of the preimaginal stages of the gerRabigus Served in a 1:3 solution of glycerine and alcoffasr
(PAULIAN, 1941; BTOTSKAYA, 1967; KasuLg, 1970;  Microscopic studies, the punctured larvae were dinse
Topp, 1978 HNTON, 1981: SANIEC & PIETRYKOWSKA- distilled water, cleared in chloralphenol and irtitaecid.
Tubruy, 2007h). Some information on the ecologyrof — Drawings were made from the preparations in ladtid.a
tenuisis provided in SIETANA (1958), Rirakowski et al.  Habitus illustrations of larvae, pupae and adultsewe
(1980) and SuJecki (1980). The main goal of this study Dased on photos of freshly-killed individuals.
is to describe the immature stages (egg, all thapeal
instars and pupa) and to observe the biology af $pie-
cies in captivity.

The material examined comprises: a) 10 eggs, 112
L,, 11 L, and 16 pupae used for the study of morphology;
all immature stages were reared from the eggshaitthe
collected adults; b) 27 adults (including 12 fersyl€00

eggs, 141 |, 91 L, 52 L;, 32 prepupae and 26 pupae,
MATERIALS AND METHODS used for the study of Iifel?'listory.

All immature stages oR. tenuis(eggs, three larval ~ Chetotaxy oR. tenuiss generally named based on the
instars and pupa) were obtained by rearing 37 aqut prmgples used_fqr description of some specigb®fub-
of them females). These adults were collected oril Ap family Staphylininae by &.opovnikov & NEwTON
27-29, 2006 in sunny places, free of vegetatiotyiplin, ~ (2005) and summarized iroSopovnikov (2007).
and on an exposed loess slope with xerothermic plants i ge(ae of thoracic segments I-111 (chaetotaxy jnlL,
Ciechanki a cuchowskie near Lublin, SE Poland. and L, is the same) and abdominal segmentl&z(it is
The collected adults were divided in the laboraioty unclear which setae of,| L, are homologous with those
two groups. 1) In order to determine the life cycémro-  of L) were not coded here.
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RESULTS solenidia (So) and one pore ventrally; segment I¥ 2
times as long as wide at the widest place, aboutir2ds
as long as sensory appendage, with three setaéoand
solenidia (So) apically. Nasale (Na) (Figs 13; W&h 22
. setae (14 macro and eight micro), two pores meglialb
Egg (Figs 1A-F) olfactory organs (Og) anteriorly and two glandubéts

Length: 0.90-1.04mm (mean 0.95mm), width: 0.58- (Gp) posterio-laterally. Anterior margin of nasd€ig.
0.66mm (mean 061mm) Macroscopic aspect (F|g 1)19) Wlth nine teeth divided into three d|5.t|nCt chrst
milky white, oval; with about 35 unbranched, clearly-  (one middle and two lateral), each cluster witkeéhteeth,
ible, longitudinal ridges, about 12 of which reactstge ~ Paramedian teeth (Pmt) about 2.1 times as long dtéame
rior pole. Posterior pole with projection slightlyidened ~ tooth (Mt). Epipharynx (Fig. 20) with four bunche$ o
on the end (Fig. 1A); egg 2.8-5.6 times as longragec-  Straight, long hairs each, two olfactory organs)(@the
tion. Openings of aeropyles clearly visible, arrahge anterior margin and 14 cuticular processes postgrior
between ridges in at least 10 rows from 6 to 8 agesp Mandible (Fig. 22) with uneven inner margin, two setae
each (Figs 1; 1B). Microscopic aspect: aeropylesnep On outer margin and two pores dorsally. Maxilla (Fi§s

ings, chorion microstructure and anterior pole afigs ~ 24): length ratio of cardo (Cd) and stipes (St) 1:&&do
1B-E. 1.3 times as long as wide at the base, bearingsete

ventro-laterally; stipes 2.8 times as long as wideéhw
seven setae (two on outer margin, two ventrally,ettae
the inner margin) and one pore. Mala (Ma) (Fig. 23) fin-
ger-shaped, with two long and two short setae #pijca
length ratio of mala and segment | of maxillary ppal
1:1.4.

Body length (from anterior margin of nasale to the en Palpifer (Pf) (Fig. 23) with one pore and two miseta
of pygopod): 6.10-7.10mrfmean 6.85mm); head width \entrally. Maxillary palp (Pm) 4-segmented: lengghio
(between stemmata): 0.65-0.68mm (mean 0.66mm); heag segments I-IV: 1.5:1.9:1.7:1.0 respectively; raegt |
length (from anterior margin of nasale_to n_eck):39.8 1.8 times as long as wide, with two pores; segriiehtt
0.90mm (mean 0.87mm); pronotum width in broadest;jmes as long as wide, with two setae and two paes:
place: 0.69-0.79mm (mean 0.72mm). Colour: headment |1 3.9 times as long as wide, with one digitin
bro_vvn, manqllbles dark brown,_ antennae, maX|IIae,Sensory appendage basally on outer margin; segivient
labium yellowish, pronotum yellowish-brown, mesoda 3 4 times as long as wide, with two pores and a few

metanotum yellowish-grey, Iegs_ light ygllowish-bmnvy microsensory appendages on the apex (Fig. 24).
with brown tarsungulus, abdominal tergites grey-wjit

body and urogomphi dirty white, toracic sternitelget Hypopharynx: dorsal side of labium membranous and
ish-brown, abdominal sternite yellowish-white. Macr densely pubescent (Fig. 26). Labium (Fig. 27): véntra
and micro setae of head, thorax, some setae on amalom Side of prementum (Pmnt) sclerotized, with four seta
segments simple (Fig. 4); most setae on abdominal sedtwo macro and micro) and two pores laterally. llzgu
ments and urogomphi rod-shaped and frayed apicallfLg) conical, 2.5 times as long as wide at basepat as
(Figs 5-11). Body elongated, abdomen slightly widenedwide as segment | of labial palp at the base; &igiinost

to segment V and then gradually narrowed to thaitel ~ @s long as segment | of labial palp; apex with wa fe
segment of the body. (clearly visible 2) microsensory appendages. Latédps

ead (Figs 13-15; 158; 150; 17-24; 26; 27 aboury) S3EOMENE el el of seqments )
g'ozrstgpgid?/iigl)r;% :SS tmgﬁz’afédgerfgfgg'hn;fﬂ?ﬁ;@gﬂa”e”a’gerally; segment Il with one pore laterally and one
(Fig. 13). Chaetotaxy of epicranial (E) part: with Setae microsensory appendage apically.
(codes: 12-27), six pores (codes: a-c) and two gland Thorax (Figs 3; 28-30): pro-, meso-, and metanotum
(Gl); posterior (P) part with six micro setae (codes: 28-with mid-longitudinal ecdysial line. Pronotum (Fig3)2
30) and two pores (code: d) (Fig. 13). Ventral siflkead  with 46 (23 x 2) setae and eight pores; meso- (Fig. 28)
with about 14 setae, six pores and a pair of cleasiple and metanotum with similar chaetotaxy, each witi{24
tentorial pits (Figs 15; 15D). Apotome (Ap) (Figs;A) X 2) setae (ten micro), eight pores and a paioefaronic
in broad outline triangular, slightly extending bagaen-  sensilla (Cs) probably (Fig. 28D). Microstructure the
torial pits; with six setae, two pores and a paiglaihdu-  anterior part pro- and mesonotum as in Figs 28/C&-
lar pits (Gp). Each side of head with four stemn{&igs  vicosternum (Cr) (Fig. 29) triangular with ten sefaeo
14; 14A) in a cluster, three stemmata almost ohégze,  micro). Prosternal area with two sternites (Sngheaith
the fourth one clearly smaller than the others.(E#A). one seta; membranous surface between sternites and
Antenna (Figs 17; 18) 4-segmented, length ratisegf~ coxal cavities (Cc) with two pair setae, and betweer-
ments I-IV 1.0:1.9:2.1:1.1. respectively; segmehtllas  vicosternum (Cr) and sternites (Sn) with six sekdeso-
wide at the base as long, with one pore ventro-#pjca and metasternal areas membranous, each with 12 micr
segment Il 2.3 times as long as wide, with two pdoee  setae: four between legs, six at the base of ledsvan
dorsally, and one ventro-apically); segment Ill 8thes  anteriorly (Fig. 29). The area between pro- andaties
as long as wide in the widest place, with threermaetae  rax with a pair of functional spiracles (Sp), onecnoa
(one ventro-laterally and two laterally), two serysor seta in front of each spiracle (Fig. 29). Forelem(30):
appendages (Sa) (one club-shaped and second tity), t femur (Fe) with 24 setae (15 spine-shaped of differ

1. Description of the developmental stages

Date of the beginning of rearing adults: 26.1V.2006.
The period of egg observation in the laboratory: 29.V-
27.V1.2006.

Third instar larva (L ,)
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length, nine micro, codes: 1-24) and two pores (coaes:
b); tibia (Tb) with 18 spine-shaped setae of défer
length (codes: 1-18) and one pore (code: a), tibiallco
absent; tarsungulus (Tu) with three spine-shapédese
(codes: 1-3). Length ratio of profemur, protibiadgmro-
tarsungulus 3.7:2.6:1 respectively.
Abdomen (Figs 3; 33; 34; 36; 37; 38; 40; 42): seg-

ments [|-VIIl each with tergite (Te) and sternitet)(S

abdominal sclerites colourless, setae brown, body,
urogomphi dirty white. Head about 1.3 times as lasg
wide; chaetotaxy of epicranial (E) part with 28 rpanf
setae (codes: 12-14, 16-25, 27) and two pair of pore
(codes: a, ¢) (Fig. 12). Structure of tentorialgpitl micro-
stucture of basal part of head as in Figs 15A & 15C
respectively. Antenna (Fig. 16): length ratio of megts
I-1V: 1:2.2:3.0:2.1 respectively; segment | 1.8 tsnas

divided into two parts by membranous area until segWide as long; segment Il 1.5 times as long as witg):

ments VII, a pair of paratergites (Pt) and a paipafas-
ternites (Ps) laterally (Figs 33; 34; 36); on segimie
paratergites and parasternites partly fused (Fig. 34g-
ment I: tergite with 34 setae (20 macro and 14 micro
codes: 1-17) and eight pores (codes: a-d) (Fig. 88):
nite with 18 setae (four macro rod-shaped and frayed
cally, 14 micro, codes: 1-9) and two pores (coddFa.
36); fused paratergites and parasternites eachsgithn
setae (five macro rod-shaped and frayed apicalg, t
micro). Segments IlI-VIII: tergites with about 40 aet

ment Il 1.8 times as long as its maximal width,heift

one solenidium occurring in L(Figs 16-18). Maxilla
(Fig. 25): length ratio of cardo (Cd) and stipeg (S1.9;
cardo 1.1 times as wide as long; stipes 2.1 times as long
as wide with five macro setae (Fig. 25). Length ratala

(Ma) and segment | of maxillary palp 1:1.1 respesyi;
maxillary palp (Fig. 25): length ratio of segmentb/I-
1.1:1.6:1.5:1 respectively; segment | 1.2 timesoag las
wide; segment Il about 2.1 times as long as wide.

Foreleg (Fig. 31): femur (Fe) with 11 setae (code, 1,

(32-34 macro rod-shaped and frayed apically and 6-&, 6-8, 10, 11, 13, 15, 18) and two pores (a, b); (b

micro, codes: 1-20); sternites with 30-32 setaenf22ro
rod-shaped and frayed apically, 8-10 micro, codeks);
paratergites and parasternites each with four setdesix
setae (1 micro) respectively. Tergites I-IX eacthvai pair

of organs that are probably campaniform or coeloconi
sensillae (Ca) antero-lateraly (Figs 33B, 34). Ms&truc-
ture of tergites of segments I-VIIl as in Figs 33&:F;
tergite and sternite of segment IX with 18 setaaur(fo
micro) and 14 setae (four micro) respectively (F33s
38; 40). Microstructure of tergite and sternite efjimient
IX as in Figs 37A; B; D; E. Segment IX with pair of two-
segmented urogomphi (Figs 37; 38; 40; 42); segrhent
with 25 setae (codes: 4-28) and one pore (Fig. 42):
ment Il slightly curved with three setae, one Iseta api-
cally (codes: 1-3); length ratio of segments | ahofl
urogomphus and apical seta 3.5:1:2.0 respectivady:
ment | six times as long as wide, microstructure of
urogomphi as in Figs 42A; B. Segment X (pygopod): dor
sal side with about 26-30 setae (Fig. 37); ventosd siith

30-35 setae (Fig. 38); microstructure as in Fig. 37F. Pygo

pod shorter than urogomphi (without seta apicaliy)l a
only slightly longer than segments | of urogomphgth
ratio of pygopod and urogomphi (without seta agpygal
1:1.2. Abdominal segments I-VIIl, each with a pafr
spiracles (Sp) located between tergite and par&tsrgi
segment | and on lateral sides of tergites at satprié
VI (Fig. 34).

Second instar larva (L)

Body length: 3.87-5.65mm (mean 4.93mm); head
width  (between stemmata): 0.52-0.56mm
0.54mm); head length: 0.66-0.71mm (mean 0.69mm)
pronotum width: 0.52-0.60mm (mean 0.56mm).

Firstinstar larva (L ,)

Body length: 2.80-4.50mm (mean 3.45mm); head
width  (between stemmata): 0.46-0.48mm

mean : X
( long. Antennae curved, lie on the knees of fore raundt

dle legs, reaching almost two thirds of length bftra

with nine spine-shaped setae (code: 1-3, 6, 7, 12tab

sungulus (Tu) with two spine-shaped setae (cod®).1,
Abdomen (Figs 32; 35; 39; 41). Segment I: tergite

with 32 (2 x 16) setae (code: 1-10, 12-17) (Fig. 32§r-

“hite with 16 setae ! 14 micro simple, two macro rod-

shaped and frayed (code: 1, 2, 4-9) (Fig. 35). Seqsnl-
VIII; tergite and sternite of each segment with ae
(code: 2, 3,5, 6, 8,9, 11, 13-20) and 26 setadg(cl-5,

7, 8, 10-15) respectively; microstructure of tergjite/Ill

as in Figs 32A-C. Segment IX (Fig. 39): tergite stet-

nite each with 12 setae; microstructure as in BigC.
Segment X: microstructure and chaetotaxy as in Figs
37G; 39 respectively. Urogomphus (Ug): segment | with
18 setae (codes: 4-9, 11-13, 15, 17-20, 25-28); length
ratio of segments |, Il of urogomphus and apicdh se
1.8:1:1.6 respectively; segment | 4.6 as long as wie (
41); microstructure of segment | and Il as in Figjs4B.

Pupa (Figs 44-60)

Before pupation, the mature larva constructs in thle s
an oval cocoon about 5.0mm long (Fig. 43). Body lleng
3.43-3.82mm (mean 3.59mm); maximal width (between
hind knees): 1.51-1.72mm (mean 1.6mm); head width
(between eyes): 0.73-0.82mm (mean 0.78mm); maximal
width of pronotum: 0.90-1.00mm (mean 0.95mm). Col-
our: light yellow just after pupation, then orangé&hw
darker edges, projections on pronotum and abdoigkn |
brown; shortly before metamorphosis pupa black excep
for orange pronotum. Head 1.3 times as long as wide
labrum relatively short and wide, 1.7 as wide atebas

(Figs 44; 45). Wings protruding beyond posterior margi
of the first clearly visible abdominal sternite (Fig. 44)
Pronotum 1.1 times as long as wide; anterior mangin
10-12 setiform projections (looking from ventralesigl/5,

(meanb/6, 6/5, 6/6 projections on sides). Each fore auididle

0.47mm); head length: 0.58-0.64mm (mean 0.60mm) tibiae with three and seven clearly visible outlineprai-

pronotum width: 0.44-0.45mm (mean 0.45mm). Colour:
head yellowish-brown, anterior part of head and aitan
bles light brown, tergites of pro-, meso-, and metam

tuberances respectively. Hind tarsi slightly protngdi
posterior margin of segment IV (morphological segment
VI) clearly visible abdominal segment (Fig. 44). Abdo

slightly darkened, antennae and legs light brownishmen narrowed below segment IV (Fig. 46). Abdominal
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tergite | twice as long as tergite 1. Segments IlILV
each bearing a pair of setiform projections on si¢#l

six pairs). Setiform projections on segments lllsWort,
spine-shaped, a least three times shorter than length
segments (Fig. 47); setiform projections on segméhis
VIl long, always longer than segment, with tinyop¥
esses occurring on the greater part of project{®igs
48; 49). Microstructure of the abdominal tergite asigsF
50-53. The first abdominal tergite with unidentifieatic-
ular structure (Fig. 54). Abdominal tergites I-1V tlwi
tuberculate, functional spiracles (Fsp), the firair fig-
ger and situated more laterally than the rest, maidky
protruding (Figs 45; 46; 55), tergites V-VIII withxter-
nally visible, but apparently atrophied spiracléssi)
(Figs 45; 46; 56; 57). Terminal sternite: with well-
marked sexual dimorphism (Figs 58; 59) in female with
two well-developed ventral prolongations (Vp) terminal
prolongation (Tp) mostly with numerous, sharp cuticular
processes (Fig. 60).

2. Remarks on the ecology and biology
of Rabigustenuisunder laboratory conditions
and on its distribution

small rockeries (Brakowski et al., 1980; KcH,1989;
the first author"s observation).

of During the rearing, conducted from the!™6f April
2006, oviposition was observed for 50 days; from Rpri
29 to June 27 (Fig. 64; Table 1). The highest intgrit
oviposition was observed in May (Fig. 64). Eggs were
laid separately, distributed in the soil in a rearaum-
tainer. During the reproductive period, a single flema
laid from one to four eggs per day, exceptionalkefi
eggs. Six females kept in the laboratory (each wéfft a
male) laid a total of 605 eggs, whereas a single liema
laid 116, 83, 75, 128, 103, 100 eggs respectiveiyg\er-
age about 101 eggs per female. The embryonic develo
ment at a temperature of 23 lasted on average about
six days (Table 2), the mortality rate being about 30%

Under laboratory conditions the larvae appearethfro
the beginning of May until the last ten days of J(feble
1). Development of each larval instar lasted onraye
four to six days. The highest mortality rate amoiffpd
ent larval instars was recorded ig (Table 2). Usually
shortly before pupation mature larvag)(nade cocoons
with wet soil on the bottom of the containers, vehpupa-

Rabigustenuis (adult habitus and aedeagus as in Figstion took place (Fig. 43). The prepupa and pupa are

61-63) is Palearctic species known from almostettitire
European region, as well as from the central plRus-
sia (Siberian), Caucasus, Turkey, Iran, Uzbekigtéon-
golia, China and Japan. In Poland it is recordeunfr
about twenty localities, distributed in the central and
southern part of the country (Bakowski et al., 1980;
LucHT, 1987; SANIEC, 1991; HERMAN, 2001 ; BERUNKOV

& MELKE, 2001). It is defined as a eurytopic, psamophil-
ous, ripicolous and phytodetriticolous speciesabiting
exposed, moist, sandy or clayey banks of riversastse
lakes, sunny clayey slopes and dirty roads. Untdecti-
mate of the south-eastern part of Poldhdtenuisdis-
tinctly prefers sunny, slightly moist places. ds on

motionless stages, and lasted on average aboutafalr
seven days, respectively. Both stages showed thesto
mortality rates; for prepupa about 19%, for pupa 11.5%
(Table 2). The prepupal and pupal stages were wvbder
in the laboratory from the last ten days of May until
almost the end of June. Adults of the new genaratio
appeared from the end of May to the end of Juneletn
field conditions this period probably extended until the
end of July, because the latest laid eggs of théxies
were recorded at the end of June. Out of two huhdre
specimens kept in the laboratory, only 23 (11.5%)-com
pleted their development from egg to adult. Atrapgera-
ture of 24C (£3), it lasted from 23 to 41 days, on average

clayey and loess soil sparsely covered by grasses @6 days. Under laboratory conditions the last adflthe

devoid of any vegetation. It also occurs very often
urban areas in exposed places, on pavement sideis an

old generation lived until the ten-day period ofyJwith
females generally living longer than males (Table 1)
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4 5 6 7 8 91011

Figs 1-11. |Rabigus tenuisl, 1A-F ! Egg; 2 ! I larval instar; 3, 4-11 ! mature larva. 1 ! Genevégw with
aeropyles (Ap); 1A ! distal end clubbed of postefpojection; 1B-E ! microstructure with aeropylésp); 1F
I anterior pole; 2 ! general view; 3 ! general viewt ! simple macro seta of pronotum; 5-10 ! rod-pkd and
frayed apically macro seta of abdominal tergité)| (V (6), VI (7), X (8) and urogomphus (9-11).
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Figs 12-15. |Rabigus tenujshead 12, 15A, 15C ! #instar larva; 13-15, 15B, 15D ! mature larva. 13,! Head in dorsal aspet
(E ! epicranial part, Gl ! gland, Na ! nasale, Pdosterior part, 1, 2... ! codes of setae); 14 ! ¢héa lateral aspect; 14A
stemmata; 15 ! head in ventral aspect (Ap ! apotpfe ! tentorial pit); 15A, 15B - tentorial pit; 1% 15D ! microstructure of

head.
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