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AssTrAcT. The pupae of Tasgius melanarius (HerRr, 1839) and Quedius cruentus
(OriviEr, 1795) have been described and illustrated for the first time. The diagnostic
characters of the examined pupae are mentioned. Modifications of an identification key
to known pupae of the Central European Staphylininae are also proposed.
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INTRODUCION

The paper isthe first report of the pupa stage for the Tasgius SterHENS, 1829
(44 species are known in the world). Among 789 (3 doubtful) species of Quedius
StePHENS, 1829 described in the world, only some information of the pupae of 10
species (Q. brevicornis [THomsoN], Q. capucinus [ GRAVENHORST], Q. curtipennis
BERNHAUER, Q. fulgidus [FaBricius], Q. fuliginosus [ GRAVENHORST], Q. fumatus
[StEPHENS], Q. humeralis StepHENS, Q. mesomelinus (MarsHAM), Q. molochinus
[GrAaVENHORST], and Q. plagiatus MANNERHEIM) have been provided so far (Borponi
1981, DrueMAND 1988, OuTERELO 1978, STANIEC 1996, 1999, 20033, VoRris 1939).
The morphology of the pupa stage of other closely related genera was described
by BoHAE 1982, BYrNE 1993, OrTH €t al. 1975, Prins 1984, Staniec 2001, 2002,
2003b, 20044, b, in press a, b, Staniec & Kitowskl 2004, Szusecki 1960, 1965,
and Tawrik et a. 1976a, b, c. However, the existing descriptions are often
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fragmentary and require detailed supplements. In order to determine the pupae of
individual species correctly, the following diagnostic and morphological features
should be considered: measurements and general view of the body; presence or
absence, number, structure and length of setiform projections or spines on pronotum
and abdomen; microstructure of abdominal segments; structure of terminal sternite
in female and male; presence or absence and structure of ventral and terminal
prolongations; structure of functional and atrophied spiracles (Staniec 1996,
1999, 2001, 2002, 20034, b, 20044, b, in press a, b).

Tasgius melanarius and Quedius cruentus are widely distributed eurytopic
rove-beetles. The first insect is phyto- and humicolous staphylinid occuring in
Europe, Russia, Caucasus, Turkey, Kazakhstan, Canada, and USA. The second
one is phyto- and corticolous species, known from Europe, Tunisia, Algeria,
Morocco, Russia, Caucasus, Turkey, India, and recently it has been recorded from
USA (New York State). In Poland the two mentioned staphylinids are not com-
mon species, and somewhat similar in their habitat requirements. They usually
occur in rotten plant remains, compost heaps in forests, fields and meadows. Q.
cruentus also inhabits aged, mouldered, deciduous trees, often with holes hol-
lowed out in the trunk, growing in old forests, former-manor parks or separately.
It occurs under bark, in rotting wood, birds’ nests, and in the out-flowing juice
from trees (Burakowski at al. 1980, Gusarov 2001, HErRMAN 2001, KocH 1989).

The morphology of the immature stages of the mentioned species is poorly
known. Only BorAg (1982) provided the description of the first and third larval
instars of Tasgius melanarius based on single specimens examined, and Hinton
(1981) described the egg of Quedius cruentus. The pupae of T. melanarius and
Q. cruentus have not been described to date.

MATERIAL EXAMINED

Tasgius melanarius - 5 pupae (1 m); Quedius cruentus - 11 pupae (3 mm).

Twenty larvae (L, probably) and 4 adults (2 mm) of Tasgius melanarius
were collected by the authorsin Lublin (SE Poland, Lubelska Upland) on the 13"
of May 2004. The insects were obtained by sifting a compost heap in the urban
park. Fivelarvaewerereared (T = 20°C + 2) to pupation (1 VI - 1 ex.,6 VI - 1 ex.,
8 VI -2exx.,9VI 2004 - 1 ex.), and one was brought to adult stage (12 VI 2004).
Then the first author identified the species. Using living pupae the total drawings
were made. For more detailed studies, fragments of exuviae of pupae were used.

Seven mature (L) larvae (26 1V - 4 exx., 6V - 3 exx.,), ten pupae (16 1V - 1
ex., 221V -1lex., 251V -1ex., 301V -5exx., 6V -2exx.), and five adults (13
IV - 1ex., 6V 2004 - 4 exx.) of Q. cruentus were collected by the authors in
Ciechanki £aficuchowskie (SE Poland, L ubelska Upland). They were obtained by
sifting rotten plant remains that had been | eft in the meadow the previous autumn.
Two mature larvae of Q. cruentus were reared (T = 20 °C + 2) to pupation (22™
and 25" of April) and coming out of the adults (2™ and 5" of May).
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DESCRIPTION

Tasgius melanarius (Herr, 1839)

Body length: 8.75-9.33 mm (mean 9.02 mm); width in widest place (between
hind knees): 3.65-3.88 mm (mean 3.76 mm); head width (the level of eyes): 2.73-
2.93 mm (mean 2.82 mm); head length: 2.68-2.75 mm (mean 2.73 mm); pronotum
width in widest place: 2.50-2.63 mm (mean 2.60 mm), 1.1 times as long as broad
(at the base). Colour reddish brown with darker edges, turning into almost black
just before the emergence of imago. Labrum triangular, about twice aswide (at the
base) as long (Fig. 1); mandible distinctly crossed, long and relatively slender.
Antennae curving backwards, around the base of middleleg, reaching alittle over
1/3 the length of the shortened elytra (Fig. 2). Pronotum with 17 or 20 setiform
projections (looking from ventral side 9/11, 8/9, 10/10, 10/10 projections on sides
in the examined specimens). Wings extending to ventral side; slightly protruding
posterior margin of 2™ (clearly visible as 1%) abdominal sternite (Figs 1, 2); hind
margin of shortened elytra clearly visible only at lateral view. Tibiae and tarsi
directed obliquely to the middle of the body. Middle and hind tibiae with 13 and 5
respectively well visible outlines of protuberances. Hind tarsi reaching posterior
margin of 5" (clearly visible as 4") abdominal sternite (Figs 1, 2). Abdomen
dorso-ventrally flattened; with 9 tergites and 7 sternites visible; gradually and
slightly widened from segment 11 to segment V, and then narrowed below this
segment to the terminal part of the body (Fig. 3). Abdominal tergite | about 1.5 x
longer than the 2™ tergite. Abdominal tergites and sternites with the reticulate
microstructure asin Fig. 7. Both abdominal segments VIl and V111 bearing a pair
(2 pairsin all) of setiform projections on sides. Setiform projections with sparse,
tiny cuticular processes occurring on the wholelength of the projections. Abdomi-
nal segments VII and VIII at most slightly longer than setiform projections (Figs
1, 3, 7). Terminal sternite with marked sexual dimorphism (Figs 9, 10), a pair of
relatively short, ventral prolongations (Vp) - only in female pupa, and a pair of
terminal abdominal prolongations (Tp). Terminal prolongationswith tiny cuticular
processes concentrated generally in their apical parts (Fig. 2A). Abdominal
tergites I-1V with tubercul ate, functional spiracles, 1% pair situated more laterally
than therest (Figs 2, 3, 11); tergites V-V 111 with externally visible but apparently
atrophied spiracles (Figs 2, 3, 13).

Quedius cruentus (OLIVIER, 1795)

Body length: 5.40-6.40 mm (mean 5.98 mm), width in widest place (between
hind knees): 2.00-2.58 mm (mean 2.40 mm); head width (the level of eyes): 1.20-
1.75 mm (mean 1.50 mm); head length: 1.26-2.10 mm (mean 1.77 mm); pronotum
width in widest place: 0.94-1.19 mm (mean 1.11 mm), 1.1 times as broad (at the
base) as long. Colour from yellowish brown with darker edges, to almost black
just before the emergence of imago. Labrum more or lesstrapeziform, about twice
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1-3. Pupa of Tasgius melanarius. 1 - ventral aspect; 2 - lateral aspect (A - terminal prolongation);
3 - dorsal aspect
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4-6. Pupa of Quedius cruentus. 4 - ventral aspect; 5 - lateral aspect (A - terminal prolongation); 6
- dorsal aspect
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as wide (at the base) as long (Fig. 4); mandible crossed only in the apical parts,
relatively short. Antennaerelatively short, curving backwards, protruding slightly
beyond apex of middletibia (Fig. 5). Wings extending to ventral side, protruding
slightly beyond the posterior margin of the 2 (clearly visible as 1%) abdominal
sternite (Figs 4, 5); hind margin of shortened elytraclearly visiblein lateral view
only (Fig. 5). Tibiaeand tarsi directed obliquely to the middle of the body. Middle
tibiae with 8 clearly visible outlines of protuberances. Tarsi of hind legs with 5
protuberances, protruding distinctly beyond anterior margin of the 4™ (clearly
visible as 3') abdominal sternite (Figs 4, 5). Abdomen flattened dorso-ventrally;
with 9 tergites and 7 sternites visible; gradually and slightly widened from
segment Il to segment 1V, and then narrowed below this segment to the terminal
part of the body (Fig. 6). Abdominal segment | wider and longer than others. Each
segments|1-VIII bearing apair of spines (7 pairsinall), situated closely to middle
of lateral margin. Abdominal segments 2.2-2.7 x aslong as spines, with different
microscul pture on anterior and remaining parts (Fig. 8). Terminal sternite with
sexual dimorphism marked similarly asin Figs 7, 8: Sraniec 1999. Abdominal
tergites I-1V with tuberculate, functional spiracles, the first pair situated more
laterally than the rest (Figs 5, 6, 12); tergites V-VII1 with externally visible but
apparently atrophied spiracles (Figs 5, 6, 14).

CONCLUDING REMARKS

The combination of the most important, diagnostic characters of the pupae of
Tasgius melanarius (T.m) and Quedius cruentus (Q.c) is as follows: (1) body
length: 8.75-9.33 mm (T.m), 5.40-6.40 mm (Q.c); (2) body width: 3.65-3.88. mm
(T.m), 2.00-2.58 mm (Q.c); (3) head width: 2.73-2.93 mm (T.m), 1.20-1.75 mm
(Q.c); (4) pronotum width: 2.50-2.63 mm (T.m), 0.94-1.19 mm (Q.c); (5) number
of setiform projections on pronotum: 20 or exceptionally 17 (T.m), 0 (Q.c); (6)
number of pairs of setiform projections on abdomen: 2 (T.m), 7 (Q.c); (7) length
ratio of abdominal segments and projections (spines) on sides: segments V11 and
VIII at most slightly longer than projections (T.m), segments 2.2-2.7 timesaslong
as spines (Q.c); (8) antennae length: reaching alittle over 1/3 the length of the
shortened elytra (T.m), protruding slightly beyond apex of middle tibia (Q.c)
(Figs 2, 5); (9) number of protuberances of middle and hind tibiae: 13 and 5
respectively (T.m), 8 and O respectively (Q.c); (10) length of hind leg: tarsi
reaching posterior margin of 5" abdominal sternite (T.m), protruding beyond
anterior margin of the 4" abdominal sternite, but not reaching its half length (Q.c)
(Figs1, 2,4, 5); (11) structure of ventral and terminal prolongationasin Figs 9, 10
(T.m) and respectively as in Figs 7, 8 (Sraniec 1999) (Q.c); (12) structure of
spiracles asin Figs 11-14.

Inthe key to the known pupae of the Central European Staphylininae (Staniec
2003b), including the pupa of Tasgius melanarius, the following modifications
are proposed to the couplets 15 and 20:
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1 12
7-14. Lateral margin of abdominal segments VII and V111 of T. melanarius (7) and Q. cruentus (8).
Terminal sternite of T. melanarius: 9 - female (Vp - ventral prolongation, Tp - terminal prolonga-
tion), 10 - male. Functional (11, 12) and atrophied (13, 14) spiracles in pupae of T. melanarius (11,
13) and Q. cruentus (12, 14)
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15. Anterior margin of pronotum with 10, 14-17 or 18 setiform projections...... 16-19
[here Philonthus quisquiliarius (GyLL.), Ph. nigrita (Grav.), Ph. punctus
(Grav.), Ocypus nero semailatus MuLL., O. fuscatus (Grav.)]

— Anterior margin of pronotum with more than 18 setiform projections. Excep-
tionally pronotum with 17 setae, then body length over 85 mm ............ 20.

20. Anterior margin of pronotum with 20 setiform projections.................. 20a

—.Anterior margin of pronotum with more than 20 setiform projections...... 21.

20a.Body length 7.5 mm. Antennae reaching apex of middlelegs. ...................
....................................................................... Abemus chloropterus (Payk.)

—. Body length 8.6-9.3 mm. Antennae protruding distinctly beyond apex of
middlelegs, reaching alittle over 1/3 of thelength of theelytra............ccccceeneeee.
.............................................................................. Tasgius melanarius HERrR

A key tothewell-known pupage of the Central European Quedius species (STaNiEc
1996, 1999, 2003a), including the pupa of Quedius cruentusis given below.

Key to the known pupae of the Quedius species

1. Anterior margin of pronotum with 2 SpiNes ..........cccceiiiiiiiiiiiiiiiiiiieeeeeee 2.
—.Anterior margin of pronotum without SPINES...........ccccceeviieieeiiieenieeenn 4.
2. Body length 3.9-5.0 mm, head width 1.0-1.3 mm, surface of abdominal spines

SIMOOLN L.ttt e e e e 3.

— Body length 5.5-6.0 mm, head width 1.5-1.6, body width 2.0-2.2 mm, surface
of abdominal spines with numerous protuberances, tarsi of hind legs almost
reaching hind margin of visible abdominal sternite I11, colour dark yellow.
Functional and atrophied spiracles as in Figs 2c, 2d (Staniec 1996). Pupae
always occur under the bark of trees. .................. Quedius plagiatus Mann.

3. Body length 3.9-4.5 mm, head width 1.0-1.1 mm, body width 1.7-1.9 mm.
Pronotum: width 1.3-1.4 mm, length 1.2-1.3 mm. A pair of spineson pronotum
well visible; length 144 mm each. Tarsi of hind legs distinctly protrude
beyond the middle of the length of the 4th visible abdominal sternite. Medial
abdominal segments (111-V1) each about 2.8 times aslong as | ateral abdominal
spines. Colour dark yellow to yellowish brown. Functional and atrophied
spiraclesasin Figs 21, 22 (Staniec 1999) ........... Quedius humeralis StepH.

— Body length 4.7-5.0 mm, head width 1.2-1.3, body width 2.1.-2.3 mm.
Pronotum: width 1.6-1.7 mm, length 1.5-1.6 mm. A pair of spineson pronotum
very short; length 45 mm each. Tarsi of hind legs slightly protrude beyond
posterior margin of the 3rd visible abdominal sternite. Medial abdominal
segments (111-V1) each about 7.3 times as long as lateral abdominal spines.
Colour reddish brown. Functional and atrophied spiracles as in Figs 19, 20
(STANIEC1999). ..ottt ettt e Quediusfumatus (STePH.).

4. Body length 5.4-6.4 MM ... s 5.

— Body length (6.4) 6.8-8.2 MM ........iuiiiit i e e e 6.
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5. Hindtarsi distinctly protrude beyond half of the length of the 4" clearly visible
abdominal sternite (Figs 9, 10; Staniec 1999). Pronotum width (in the widest
place) 2 mm, body length 5.9-6.4 mm, body width (between hind knees) 2.5-2.6
mm. Functional and atrophied spiracles as in Figs 23, 24 (Staniec 1999).
..................................................................... Quedius mesomelinus (MARsH.).

—. Hindtarsi protruding beyond anterior margin of the 4™ clearly visible abdomi-
nal sternite, but not reaching half of its length (Figs 4, 5). Pronotum width
0.94-1.19 mm, body length 5.40-6.40 mm, body width 2.00-2.58 mm. Func-
tional and atrophied spiracles as in Figs 12, 14 .
...................................................................... Quedl us cruentus (OLIVI ER)

6. Body length 6.8-7.0 mm, head width 1.8-1.9, body width 2.8-2.9 mm, pronotum
width 2.3-2.5 mm. Antennae distinctly protrude beyond the apex of the
middle tibiae. Segments Il1-VI each 3 times longer than spines on sides.
Functional and atrophied spiracles as in Figs 25, 26 (Staniec 1999). Pupae
always occur in leaf litter of the moist leafy forests.

. Qued|usfullg|nosus(GRAv )

- Body Iength 6 93 8 25 mm (6 4 mm by DRUGMAND [1988]), body width 2.74-
3.38 mm, pronotum width 2.25-2.80 mm. Antennae slightly protrude beyond
the apex of the middle tibiae. Segments |11-VI each 2.4-2.5 times longer than
spines on sides. Functional and atrophied spiraclesasin Figs 37, 38 (STANIEC
2003a). Pupae alwaysoccur intree hollows ..
................................................................ Quedlus breV| cornis (THOMS )

REFERENCES

BoHAE, J., 1982. The larval characters of Czechoslovak species of the genera Abemus, Staphylinus
and Ocypus. Studie CSAV, 4, Academia, Praha: 96 pp.

Borboni, A., 1981. Descrizione della pupa del Quedius (Microsaurus) fulgidus (F.) raccolta nel
Napoletano (Col. Staphylinidae). Atti del Circolo B. G. Duns Scoto di Roccarainola, 7: 13-20.

Burakowskl, B., MRrRoczkowskl, M., SteraRskA, J., 1980. Chrziszcze Coleoptera, Kusakowate
Staphylinidae, czécee2. Katalog Fauny Polski, Warszawa, XXII1, 7: 1-272.

ByrNE, M., 1993. The immature stages of Philonthus sanamus TotTenHAMm (Coleoptera:
Staphylinidae). African Entomol., 1: 229-234.

DruemanD, D., 1988. Description de la nymphe de Quedius (Microsaurus) brevicornis (THOMSON,
1860) (Coleoptera, Staphylinidae, Staphylininae). Bull. Ann. Soc. R. Belg. Entomol., 124:
325-328.

Gusarov, V. |., 2001. Quedius cruentus (Ouivier) (Coleoptera, Staphylinidae), A Palaearctic
Species New to North America. Coleopt. Bull., 55: 374-377.

Herman, L. H., 2001. Catalog of the Staphylinidae (Insecta: Coleoptera). 1758 to the end of the
second Millennium. V1. Staphylininae group (Part 3). Bull. Am. Mus. Nat. Hist., 265: 3021-
3839.

HinTon, H. E., 1981. Biology of insects eggs. Vol. 2. Pergamon Press, Oxford: 475-778.

KocH, K., 1989. Die Kafer Mitteleuropas. Okologie, 1. Goecke und Evers Verlag, Krefeld: 440 pp.

OrTH, R. S., MooreE |., FisHEr T. W., LeenER E. F., 1975. Biological notes on Ocypus olens, a
predator of brown garden snail, with descriptions of the larva and pupa (Coleoptera:
Staphylinidae). Psyche, 82: 292-298.

OuTtereLo, R., 1978. Descripcion de la pupa de Quedius (s. str.) curtipennis BernH. (Col.
Staphylinidae). Nouv. Rev. Entomol., 8: 281-283.



28 BERNARD STANIEC, EWA PIETRYKOWSKA

Prins, A. J., 1984. Morphological and biological notes on some South African arthropods associated
with decaying organic matter. Part. 2. Ann. South African Mus., 92: 295-356.

Staniec, B., 1996. Morphology of the pupa of Quedius plagiatus MannerHEIM (Coleoptera:
Staphylinidae). Pol. Pismo entomol., 65: 113-118.

—, 1999. A description of the pupae of Quedius fumatus (StepHENS), Quedius humeralis STePHENS,
Quedius mesomelinus (MarsHam) and Quedius fuliginosus (GravenHorsT) (Coleoptera:
Staphylinidae: Staphylininae). Genus, 10: 47-57.

—, 2001. A description of the pupa of Philonthus quisquiliarius (GyLL.) and Ph. nigrita (Grav.)
(Coleopterra: Staphylinidae). Pol. Pismo entomol., 70: 39-49.

—, 2002. A description of the pupae of Philonthus albipes (GravenHorsT, 1802) and Ph. varians
(PavkuLL, 1789) (Coleoptera: Staphylinidae: Staphylininae). Genus, 13: 337-343.

—, 2003a. Morphology of the mature larva and pupa of Quedius brevicornis (THomson, 1860)
(Coleoptera: Staphylinidae). Ann. Zool., 53: 673-680.

—, 2003b. Description of the pupaof Philonthus corvinus EricHson, 1839, Ph. micans (GRAVENHORST,
1802), and Ph. punctus (GRavENHORsT, 1822) (Coleoptera: Staphylinidae). Genus, 14: 15-26.

—, 2004a. The pupae of Ontholestes murinus (LinnaEUs, 1758), Philonthus rectangulus SHARP,
1874 and a supplement to the pupal morphology of Philonthus succicola THomson, 1860
(Coleoptera: Staphylinidae). Genus, 15: 37-46.

—, 2004b. Description of the developmental stages of Hesperus rufipennis (GRAVENHORST, 1802)
(Coleoptera, Staphylinidae), with comments on its biology. Ann. Zool., 54: 287-500.

—, (in press a). A description of the developmental stages of Acylophorus wagenschieberi
KieseNweTTER, 1850 (Coleoptera, Staphylinidae), with notes on the biology and eggs parasite.
Dtsch. entomol. Z.

—, (in press b). Description of the developmental stages of Atanygnathus terminalis (ERICHSON,
1839) (Coleoptera, Staphylinidae), with comments on its biology. Dtsch. entomol. Z.
Staniec B., Kitowski I., 2004. A description of the pupae of Philonthus umbriatilis (GRAVENHORST,
1802), Ph. lepidus (GravenHorsT, 1802) and Bisnius (=Philonthus sensu lato) nitidulus

(GraVENHORST, 1802) (Coleoptera: Staphylinidae). Genus, 15: 47-58

Szuskecki, A., 1960. Poczwarka Staphylinus erythropterus L. (Coleoptera, Staphylinidae). Pol.
Pismo entomol., 30: 423-426.

—, 1965. Obserwacje nad rozwojem i biologi! Philonthus fuscipennis Mann. (Coleoptera,
Staphylinidae). Fragm. Faun., 12: 165-175.

Tawrik, M. F. S., AwabaLLAH, K. T., AMMAR, E. D., ABuL-ELA, S. M., 1976a. The life-history of
Philonthus misor TotT. (Coleoptera, Staphylinidae). Bull. Soc. ent. Egypte, 60: 345-356.

—, 1976b. Life-history of the Staphylinid Philonthus turbidus Er. Bull. Soc. ent. Egypte, 60: 357-
366.

—, 1976c¢. On the bionomics of Philonthus longicornis SterH. (Coleoptera: Staphylinidae). Bull.
Soc. entomol. Egypte, 60: 379-387.

Voris, R., 1939. Immature Staphylinids of the genus Quedius (Coleoptera: Staphylinidae). Entomol.
News, 50: 151-155.



