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Abstract

The first instar larva of Atractocerus brasiliensis (Lepetelier & Audinet-Serville, 1825) from 
state of Goiás, Brazil, and reared in laboratory, is described and illustrated. This is the second 
species with known first instar larva for the genus and the third for the family. Comparisons 
with mature larva of this species and with the other known first instar larvae are presented. 
Illustrations of first instar and mature larvae are also included.
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Introduction

The first instar larvae of Coleoptera are poorly 
known, especially due to the difficulty of maintaining 
adults capable of copulating within a laboratory, or to 
the difficulty of finding fertilized females. Usually it is 
easier to collect and keep mature larvae in laboratory 
until reaching adult stage. First instar larvae have been 
described for only two species of Lymexylidae: one be-
longing to the genus Atractocerus Palisot de Beauvois, 
1801, and the other to Hylecoetus Latreille, 1806.

Fulmek (1930) described the first instar larva of 
Atractocerus emarginatus Castelnau, 1836, obtained 
from eggs of one female collected in Medan, North 
Sumatra, province of Indonesia – “Medan (Deli, 
Sumatra)”.

Simmonds (1956), in treating the biologi-
cal control of Melittomma insulare Fairmaire, 1893, 

presented the biological data of the first instar and ma-
ture larvae, as well as pupa, of Atractocerus brasiliensis 
from Trinidad. He illustrated the eggs, first instar and 
mature larvae, and pupa; and further illustrated male 
and female heads and terminal abdominal segments.

Grandi (1962) described and illustrated the 
“larva neonata” of Hylecoetus dermestoides (L., 1761), 
reared from eggs laid after collecting male and female 
in Val di Fassa, near Pian di Trevisan, northeast Italy.

In addition, Costa Lima (1953), in treating Ly-
mexylidae, presented three illustrations (l.c. Fig. 137) 
of “larvae of Atractocerus sp.” that look like first instar 
larva.

Casari & Teixeira (2011) described the mature 
larva of Atractocerus brasiliensis collected in Pinus 
oocarpa Schiede ex Schltdl. (Pinaceae). After the 
publication, the first instar larvae of this species were 
obtained in laboratory by the second author of this 
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paper (FFA) and is hereby described, illustrated, and 
compared with other known first instar larvae and 
mature larva of this species.

Material and Methods

The junior author (FFA) collected one female 
attracted by home light in the city of Goiânia, state 
of Goiás. The female was wounded between abdomi-
nal segments 6 and 7, exposing many eggs; but even 
while injured it laid more than one hundred eggs. The 
emergence occurred 20 days after oviposition and one 
day after the four surviving larvae were fixed.

The studied material is housed at the Museu de 
Zoologia da Universidade de São Paulo (MZSP).

Scanning Electron Micrographs (SEM) were 
prepared at the MZSP laboratory with Carl Zeiss 
microscopy LEO 440, controlled by technician Lara 
Maria Guimarães. As we are not aware of any refer-
ence for Lymexylidae chaetotaxy, the topology of se-
tae follows Ratcliffe & Skelley (2011) and Vanin et al. 
(2012).

The mites collected on the abdomen of Atrac-
tocerus brasiliensis were treated with lactic acid; each 
specimen was placed on a slide and coverslip with 
Royal solution and examined in a Leica DM 5000B 
optic microscope. The pictures presented here origi-
nate from 10 (Fig. 50) and 3 (Fig. 51) pictures merged 
in Helicon Focus 5.3 and taken with Leica Applica-
tion Suite 4.1.0.

Mite identification and classification follow 
Krantz & Water (2009).

Results

Atractocerus brasiliensis

Eggs (Fig. 42): length: 1.8‑2.0 mm; width 0.6‑0.8 mm.
Cream, elliptical, without ornamentation.
The eggs were laid in two batches of about 80 

eggs each, among a gumming whitish substance. The 
majority of eggs did not eclode and 23 were fixed. 
After eclosion the larvae stayed for a short time mov-
ing among the egg shells and the gumming substance 
(Figs. 43‑45).

First instar larva (Figs. 1, 3‑15, 25‑41, 43‑47): length: 
2.0‑2.1 mm

Elongate, cylindrical, slightly flattened, with 
apex narrowed and upwardly directed. General col-
oration cream (Figs.  43‑47); head yellowish and 

mandibles brownish with black apices; labrum brown-
ish; dark-brown transverse band at base of pronotum, 
at middle of meso- and metanotum and on segments 
I‑VIII (some divided at middle); abdominal segments 
with a dark-brown lateral patch on each side; segment 
IX very sclerotized, ferrugineous with darker apex; 
stemmata black (Figs.  45‑46). General pubescence 
yellowish and very long; microspines in specific areas 
of thorax and abdomen (Figs. 1, 25‑26, 28, 45‑47).

Head (Figs. 3‑4, 25, 27, 29, 43, 45‑47) hypog-
nathous partially retracted into pronotum, visible dor-
sally; oval, heavily sclerotized. Coronal suture long, 
straight; endocarina as long as coronal suture; frontal 
arms not well defined, visible like a pale band with un-
defined end. Frons with ten pairs of frontal setae (fs) 
of varied sizes, some longer than half of head length; 
dorsally each side with a row of five short dorso epi-
cranial setae (des) and two longest near stemmata. Five 
black stemmata on each side, behind antennal base: 
two basely located and three in a semi-circle above an-
terior marginated by several setae. Antennae (Figs. 3, 
10‑11, 25, 27, 30‑32) minute, posterolateral to base 
of mandibles, in a groove that comes frontally from 
anterior stemmata (Figs. 25, 27, 23, 32); invaginated 
and surrounded by an antennifer-like structure with 
very long distal projections (Figs. 30‑32), visible only 
in SEM; antennifer membranous, well developed; two 
antennomeres: basal wider than long, bearing at apex 
a well-developed membranous sensorial appendix 
(sa), two long setae (one longest) and two trichoboth-
ria; distal antennomere narrow, shorter than sensorial 
appendix, inserted laterally at apex of basal antenno-
mere, side by side with sensorial appendix, bearing 
four or five long setae at apex (two widest) and one 
trichobothrium visible only in SEM. Frontoclypeal 
(fcls) suture (Figs. 3, 9, 27) well visible only at middle 
between two basal setae of clypeus. Clypeus (cl) nar-
row, transverse with fore angles rounded, bearing three 
pairs of long setae (one pair longest). Labrum (lbr) 
(Figs. 3, 9, 27) narrow, transverse, proximal margin as 
wide as distal margin, distal margin slightly rounded, 
bearing ten very long setae, more than twice as long 
as labrum length: six at anterior margin, two near fore 
angles and two at base. Epipharynx (Fig. 12) slightly 
prominent ventrally, becoming slightly raised longitu-
dinally at middle; distal margin slightly rounded with 
three long setae (one sinuous) on each side and four at 
middle; each side of raised area with microsetose band 
convergent medially, continuous with longitudinal 
median sclerite. Mandibles (Figs. 13‑15) symmetrical, 
heavily sclerotized, broad, short with wide apex and 
subapical rounded lobe; molar area weakly developed 
with rows of irregular teeth (mit); two lateral setae. 
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Figures 1‑2: Atractocerus brasiliensis (Lepeletier & Audinet-Serville, 1825). Larva lateral: (1)  first instar; (2) mature (from Casari & 
Teixeira, 2011).
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Maxilla (Figs. 8, 33‑34) elongate; cardo (crd) subtri-
angular bearing three moderately long setae; stipes 
elongate bearing one short seta at base and eight long 

setae (two represented by punctures); palpifer with 
one long palpiferal seta (pfs); mala elongate, longer 
than palpus, with five long malar setae (ms) at apex; 

Figures 3‑7: Atractocerus brasiliensis (Lepeletier & Audinet-Serville, 1825). First instar larva: (3‑4) head (dorsal, lateral); (5) segments 
VI‑IX (dorsolateral); (6) segments VIII‑X (ventral); (7) metathoracic leg (lateral). des = dorso epicranial setae, fs = frontal setae, fss = femoral 
spatulate seta.
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palpus with two palpomeres: basal as wide as long 
with two long setae, distal elongate, narrower than 
basal with several peg-like sensillla at apex. Labium 

(Fig. 8) elongate; prementum short, transverse, basal 
margin strongly prominent at middle, making basal 
half triangular; palpiger with one long and one tiny 

Figures 8‑15: Atractocerus brasiliensis (Lepeletier & Audinet-Serville, 1825). First instar larva: (8) maxillo-labial complex; (9) clypeus 
and labrum; (10‑11) right antenna (dorsal, ventral); (12) epipharynx; (13‑15) right mandible (ventral, dorsal, mesal); cl = clypeus, crd = 
cardo, fcls = fronto clypeal suture, lbr = labrum, mit = molar irregular teeth, ms = malar setae, pfs = palpiferal setae, sa = sensorial appendix.
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Figures 16‑24: Atractocerus brasiliensis (Lepeletier & Audinet-Serville, 1825). Mature larva (from Casari & Teixeira, 2011): (16) clypeus 
and labrum; (17) epipharynx; (18) mandible (dorsal); (19) maxilla (ventral); (20) labium (ventral); (21‑22) head (dorsal, lateral); (23) pro-
thoracic tarsal claw; (24) metathoracic leg (lateral).
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Figures 25‑29: Atractocerus brasiliensis (Lepeletier & Audinet-Serville, 1825). First instar larva (SEM): (25) habitus (lateral); (26) first 
abdominal segments (lateral); (27)  head (frontal); (28)  fore angle of pronotum with sharpened and rounded microspines; (29)  head 
(fronto-lateral).
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seta and one campaniform sensillum; palpus with two 
palpomeres: basal transverse; distal elongate with one 
campaniform sensillum near base and several elongate 
setae at apex; ligula elongate, trapezoidal, longer than 
palpi, with two setae at apex; mentum elongate, nar-
rowed on distal third; distal margin strongly notched 
at middle with four pairs of long setae and one pair of 
campaniform sensilla.

Prothorax (Figs. 1, 25, 28, 45‑46) longer than 
meso- and metathorax together; pronotum with 
sharpened and rounded microspines and sparse short 
setae on anterior and lateral irregular bands; dark-
brown band at basal third; each side of darker band 
with two very long and three moderately short setae 
(two short represented by punctures) (Fig. 1). Meso- 
and metathorax similar: transverse, band-like, each 
with one dark-brown transverse dorsal band and one 
patch of microspines on each side; mesothorax with 
one long and three short dorsolateral setae and lat-
erally one very long and one short setae; metathorax 
with three short dorsolateral setae and one very long 
lateral. Each side of mesothorax with one ventrolat-
eral anterior spiracle. Legs (Figs. 1, 7, 40‑41) increas-
ing in size from anterior to posterior, inserted distant 
from middle line of venter; coxa elongate with several 
setae of varied sizes; trochanter subtriangular; femur 
and tibia elongate; femur wider and as long as tibia; 
trochanter, femur and tibia with setae of varied sizes 
and microspines near ventral region; one very long 
femoral spatulate seta (fss); pretarsus claw-like with 
two setae near base.

Segments I‑VIII (Figs. 1, 25‑26, 45‑47) trans-
verse, band-like, dorsally with dark-brown transverse 
dorsal band and one patch each side; dorsally with 
microspines distributed in different ways, increas-
ing in size to apex direction; each side with dorso-
lateral rounded spiracle, barely or little visible, near a 
crescent-like scar and two or three short setae (some 
represented by punctures) below them; each side with 
one lateroventral short seta and one longest ventral 
seta. Segments I‑IV dorsally with microspines in a 
tranverse irregular band at middle, with two short 
setae each side and one longest pair dorsally near 
middle (except segment I). Segments V‑VIII dorsally 
with transverse, narrow, sclerotized, dark-brown band 
with microspines at distal margin; with two short se-
tae each side and one longest dorsal pair near middle 
of darker band. Segment IX (Figs.  1, 5, 35‑38, 47) 
strongly sclerotized, concave with apex darker, tooth-
like upwardly directed; concavity marginate by micro-
spines and long setae; two pairs of moderately long 
setae dorsally, inside concavity, near apex. Segment X 
(Figs. 6, 38‑39) rounded, ventral, globose, with two 

lobes, each marginated by seven teeth; one distal scler-
otized microspined patch, surrounding anal opening.

Material examined: BRAZIL. Goiás: Goiânia, 
Jardim Balneário Meia Ponte (16°36’37.84”S, 
49°17’40.68”W). 14.vii.2011, N.A. da Silva & F.F. 
Albertoni cols., 1 adult, 23 eggs, 4 first instar lar-
vae (one dissected and one gold covered for SEM) 
(MZSP), 8 deutonymphs mites (Uropodoidea). São 
Paulo: Salesópolis, Estação Biológica de Boracéia, 
(23°39’15,63”S, 45°53’22,38”W) 850 m, 25.ii.2012, 
F.F. Albertoni leg, 1 adult, 5 deutonymphs mites 
(Uropodoidea) (MZSP).

Biological notes

As already observed by Fulmek (1930), the eggs 
and just ecloded first instar larvae, under laboratory 
conditions, remained among the whitish viscous sub-
stance; they were very difficult to individualize or 
clean. This is evident in some photos, where the larvae 
are very dirty (Fig. 47).

Simmonds (1956) reported that the eggs were 
laid in freshly felled mango logs; they were laid in 
batches with a very “viscous fluid”, which also exuded 
at times from the female abdomen when no eggs were 
being laid. According to him, this fluid remained ex-
tremely viscous for at least two weeks, even after the 
eggs had hatched.

After the eggs had hatched, the first instar larvae 
remained together with the eggshells (Figs.  43‑45). 
According to Simmonds (l.c.), they ate the empty egg-
shells in the first 24 hours, becoming very active after 
that. According to Wheeler (1986), during the con-
tact of the larvae with siblings and eggs, transference 
of fungal spores onto the integument would occur. 
The female would emerge bearing spores in vaginal 
pouches, eventually depositing them in the slimy ma-
trix with eggs.

According to Lyngnes (1958) (apud Grandi, 
1962), the first instar larva of Hylecoetus dermestoides 
feeds on fungi that grow at tunnel walls, especially 
Ascomycete, Endomyces hylecoeti Neger. He stated 
that segment IX of the first instar larva is used to 
push the frass outside of the tunnel. This protects the 
larva against insect attacks and also transports small 
particles, like fungi spores, to inside the tunnel. The 
modified segment IX, as in mature larva, could be 
used for the same purpose, as well as to excavate when 
the larva retreats. Casari & Teixeira (2011) observed 
mature larvae of Atractocerus brasiliensis pushing frass 
outside of the tunnel.
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Figures 30‑34: Atractocerus brasiliensis (Lepeletier & Audinet-Serville, 1825). First instar larva (SEM): (30) head (latero-posterior); 
(31‑32) antenna (dorso-anterior, latero-posterior); (33) right maxillary palp (lateral); (34) right maxilla (lateral).
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FFA observed a curious behavior in an adult col-
lected in Estação Biológica de Boraceia (Salesópolis, 
São Paulo). When touched or held, the adult curved 
his abdomen upwards and expanded the pleura of 

visible segments 4 and 5, as shown in Fig.  49. The 
same adult also would rest with abdomen suspended, 
(Fig. 52) a similar behavior that was observed and il-
lustrated by Casari & Teixeira (2011) when the adult 

Figures 35‑41: Atractocerus brasiliensis (Lepeletier & Audinet-Serville, 1825). First instar larva (SEM): (35) segments VI‑IX (dorsal); 
(36) apex of segment IX (dorsal); (37) detail of lateral margin of segment IX (dorsal); (38) segments IX‑X (ventro-lateral); (39) segment X 
(ventro-lateral); (40) right legs; (41) median right leg with spatulate seta.
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was observed resting upside down on the ceiling of 
a cage with the abdomen apex downwardly directed.

Several mites (Fig.  50) were found on the ab-
dominal tergites of both specimens collected in Goiâ-
nia and Salesópolis. The mites are deutonymphs of the 

superfamily Uropodoideae, presumably of the family 
Trematuridae. The deutonymphs were attached to the 
beetle integument by the abdomen apex. Lindquist 
et al. (2009) suggested that Trematuridae possibly feed 
on fungi and organic debris of insects galleries. Near 

Figures 42‑46: Atractocerus brasiliensis (Lepeletier & Audinet-Serville, 1825). (42)  eggs; (43‑45)  eggs, eggshells and newly ecloded 
larvae; (46) first instar larva (lateral).
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the body of one mite from Goiânia were found spores 
that resemble ascomycetes conidia (Fig. 51, red arrow) 
(Larissa Trierveiler, pers. com.) and all analyzed mites 

from Goiânia had a distinct fungi spore of another 
species (Fig. 51, black arrow) (Larissa Trierveiler, per-
sonal communication).

Figures 47‑53: (47-49, 52-53) Atractocerus brasiliensis (Lepeletier & Audinet-Serville, 1825). (47) first instar larva (dorsolateral). Adult 
female: (48) dorsal; (49, 53)  lateral; (52) abdomen (dorsolateral) with Uropodoidea deutonymphs presumably Trematuridae (ellipses). 
(50) deutonymph of Uropodoidea mite with fungi spores (black arrows); (51) conidium (red arrows) nearby deutonymph and fungi spores 
(black arrows).
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Discussion

The eggs of Atractocerus brasiliensis are similar 
to that of Hylecoetus dermestoides described by Grandi 
(1962).

The first instar larva (Fig.  1) of Atractocerus 
brasiliensis differs from the mature larva (Fig.  2) es-
pecially by (mature larva parenthesized): body slightly 
flattened (cylindrical), robust and does not present the 
large hoodlike pronotum; head visible dorsally (head 
partially visible dorsally); spiracles rounded (elliptical); 
pretarsus (Fig. 7) with two basal setae (densely setous 
(Fig.  23)); segment IX dorsally concave with apex 
tooth-like and upwardly directed (Figs. 1, 5, 35‑37) 
(cylindrical, bulbous and upwardly directed (Fig. 2)); 
segment X globose, with two lobes marginate by 
teeth and distal sclerotized microspined patch (Fig. 6, 
38‑39) (pygopod-like with two lobes with spicules at 
apex). The pubescence is very long and moderately 
sparse in first instar and very short, except head and 
legs, and dense in mature larva (Figs. 1‑4, 7, 21-24). 
The differences observed in the head and mouthparts 
are (mature larva parenthesized): head dorsally with 
13 pairs of setae of varied sizes (Figs. 3‑4) (many setae 
approximately of same size (Figs. 21‑22)); stemmata 
present (Figs.  3-4, 27, 29, 45-46) (absent); frontal 
arms marked by a pale band (Fig. 3) (frontal arms well 
visible (Fig.  21)); frontoclypeal suture incomplete, 
visible at middle (incomplete, visible only laterally 
(Fig.  21)); clypeus (Fig.  9) rectangular (trapezoidal 
(Fig. 16)); labrum (Fig. 9) with eight long setae near 
anterior margin and two near base (ten long setae near 
base and a row of setae near each fore angle (Fig. 16)); 
epipharynx (Fig.  12): three long setae on each fore 
angle and four setae at middle (three short setae on 
each fore angle and a bundle of wide setae at anterior 
margin (Fig. 17)); mandible (Figs. 13‑15): two lateral 
setae, molar area with small irregular rows of small 
teeth (densely setous laterally, molar area with many 
rows of irregular teeth, with dorsal striate rounded 
area (Fig. 18)); maxilla (Fig. 8) with a few long setae, 
mala with five very long setae, palpi with two pal-
pomere (maxilla densely setous dorsally and ventrally, 
mala partially divided and densely setous, palpi with 
three palpomeres (Fig. 19)); labium (Fig. 8): premen-
tum with two long and two tiny setae, mentum with 
four pairs of long setae, lateral margins glabrous (pre-
mentum with many moderately short setae, mentum 
with many setae, more concentrated laterally near base 
(Fig.  20)). The femur of first instar larva presents a 
very long spatulate seta, not presented in mature larva.

During larval development, Grandi (l.c.) also 
observed considerable modifications on segment 

IX, but he did not compare both larval instars in 
details.

According to Wheeler (1986, 1991) the neona-
tal larvae of Atractocerus brasiliensis present stemmata, 
but they are lost in later instars; the first instar larvae 
differs from later instars in body shape and propor-
tions, in having stemmata and sometimes bearing 
trichobothria.

Based on the description and illustrations, the 
first instar larva of Atractocerus emarginatus is very 
similar to first instar larva of Atractocerus brasiliensis, 
except for segment IX with apex two-toothed in the 
former.

Comparing the first instar larva of Atractocerus 
brasiliensis with the description and illustrations 
of Hylecoetus dermestoides, it is possible to observe 
(H.  dermestoides parenthesized): labrum rectangular 
with anterior margin slightly rounded (anterior mar-
gin strongly rounded); labrum with a row of eight 
very long setae near anterior margin and two long se-
tae near base (eight moderately long setae near anteri-
or margin, six basal setae); epipharynx with three pairs 
of long setae at fore angles and two pairs at middle 
(different number of short or moderately long setae); 
clypeus with three pairs of setae (four pairs); antennae 
with two antennomeres (three antennomeres); mala 
narrow with five long setae (mala wide, bilobed with 
many setae); mala with setae only at apex (setae also 
at margin of basal lobe); maxillary palpus with two 
palpomeres (three palpomeres); legs with long setae 
and microspines (only moderately long setae); femur 
with one very long and spatulate seta (trochanter and 
femur, each with one very long seta, not spatulate). 
Additionally, segment IX is very different in both gen-
era: concave dorsally with apex narrow and upwardly 
directed in Atractocerus, and apex rounded and ran-
domly dentate in Hylecoetus.

Resumo

A larva de primeiro instar de Atractocerus brasiliensis 
(Lepetelier & Audinet-Serville, 1825) do estado de Goi-
ás, Brasil, e criada em laboratório, é descrita e ilustrada. 
Esta é a segunda espécie com larva de primeiro instar 
conhecida para o gênero e a terceira para a família. 
Comparações com a larva madura dessa espécie e com as 
demais larvas de primeiro instar conhecidas são apresen-
tadas. Ilustrações das larvas de primeiro instar e madura 
também são incluídas.

Palavras-Chave: Coleoptera; Hylecoetus; Imaturo; 
Larva Madura; Região; Neotropical.

Papéis Avulsos de Zoologia, 53(27), 2013 	 371



Acknowledgements

We are grateful to the following: Our friend 
Neusa A. da Silva for the field helping; Fundação de 
Amparo a Pesquisa do Estado de São Paulo (FAPESP 
2012/02441‑1) for financial support to FFA; Michel 
P. Valim (MZSP), Shaun Bennett (Plant Health & 
Environment Laboratory, New Zealand) and Hans 
Klompen (Museum of Biological Diversity, Colum-
bus, Ohio) for helping with mite proceedings and 
identification; Larissa Trierveiler Pereira (Universi-
dade Federal do Rio Grande do Sul) for comments on 
fungi spores of mites; Marcelo Duarte (MZSP) for ac-
cessing MZSP’s facilities; and two anonymous review-
ers for suggestions.

References

Casari, S.A. & Teixeira, E.P. 2011. Larva of Atractocerus brasiliensis 
(Lepeletier & Audinett-Serville, 1825) (Lymexylidae, Atracto-
cerinae). Papéis Avulsos de Zoologia, 51(12):197‑205.

Costa Lima, A. da. 1953. Insetos do Brasil. Coleópteros, 2ª par-
te. Rio de Janeiro, Escola Nacional de Agricultura. v.8 tomo, 
cap. 29, 323 p. (Série Didática nº 10). (available in www.ufrrj.
br/institutos/ib/ento/tomo08.pdf, p.  177, accessed on 01 
september 2012).

Fulmek, L. 1930. Zur Kenntnis der Entwicklung von Atractocerus 
emarginatus Cast. (Coleopt. Lymexylonidae). Treubia, 
12:389‑394.

Grandi, G. 1962. Campagna di ricerche dell’Istitutq di Entomo-
logia dell’Universita di Bologna nelle Alpi Trentine. I. Hyleco-
etus dermestoides L. (Coleoptera Lymexylonidae). Morfologia 
larvale[long dash]la larva neonata. (XXIII contributo alia cono-
scenza degli insetti a regime specializzato.) Bolletino dell’Institu-
to di Entomologia della Universita di Bologna, 24(1960):39‑51.

Krantz, G.W. & Walter, D.E. 2009. A manual of acarology. 3. ed. 
Texas Tech University Press. 807p.

Lindquist, E.E.; Krantz, G.W. & Walter, D.E. 2009. Order 
Mesostigmata. In: Krantz, G.W. & Walter, D.E. (Eds). A 
manual of acarology. 3.ed. Texas Tech University Press. cap. 20, 
p. 124‑232.

Lyngnes, A.R. 1958. Studier over Hylecoetus dermestoides L. under 
et angrep på bjorkestokker på Sunnmore 1954‑1955. Norsk 
Entomologisk Tidsskrift, 10(4‑5):221‑235.

Ratcliffe, B.C. & Skelley, P.E. 2011. Description of the larva 
of Homophileurus integer (Burmeister, 1847) (Coleoptera: 
Scarabaeidae: Dynastinae: Phileurini), with notes on biology 
and a key to the known larvae of new world Phileurini. The 
Coleopterists Bulletin, 65(3):297‑304.

Simmonds, F.J. 1956. An investigation on possibilities of 
biological control of Mellitomma insulare Fairm. (Coleoptera, 
Lymexylonidae), a serious pest of coconut in the Seychelles. 
Bulletin of Entomological Research, 47:685‑702, plate xiv.

Vanin, S.A.; Bená, D.C. & Albertoni, F.A. 2012. Description of 
immature stages of Phelypera schuppeli (Boheman, 1834) with 
comments on natural history (Coleoptera: Curculionidae: 
Hyperinae). Zootaxa, 3423:45‑60.

Wheeler, Q.D. 1986. Revision of the genera of Lymexylidae 
(Coleoptera: Cucujiformia). Bulletin American Museum 
Natural History, 183:113‑210.

Wheeler, Q.D. 1991. Lymexylidae (Lymexyloidea). In: Stehr, 
F.W. (Ed.). Immature insects. Dubuque, Kendall/Hunt. v.  2, 
p. 446‑447.

Aceito em: 22/08/2013 
Impresso em: 30/09/2013

Casari, S.A. & Albertoni, F.F.: First instar of Atractocerus brasiliensis372



EDITORIAL COMMITTEE
Publisher: Museu de Zoologia da Universidade de São Paulo. Avenida Nazaré, 481, Ipiranga, 
CEP 04263‑000, São Paulo, SP, Brasil.

Editor-in-Chief: Carlos José Einicker Lamas, Serviço de Invertebrados, Museu de Zoologia, 
Universidade de São Paulo, Caixa Postal 42.494, CEP 04218‑970, São Paulo, SP, Brasil. 
E‑mail: editormz@usp.br.

Associate Editors: Mário César Cardoso de Pinna (Museu de Zoologia, Universidade de São 
Paulo, Brasil); Luís Fábio Silveira (Museu de Zoologia, Universidade de São Paulo, Brasil); Marcos 
Domingos Siqueira Tavares (Museu de Zoologia, Universidade de São Paulo, Brasil); Sérgio Antonio 
Vanin (Instituto de Biociências, Universidade de São Paulo, Brasil); Hussam El Dine Zaher (Museu 
de Zoologia, Universidade de São Paulo, Brasil).

Editorial Board: Rüdiger Bieler (Field Museum of Natural History, U.S.A.); Walter Antonio 
Pereira Boeger (Universidade Federal do Paraná, Brasil); Carlos Roberto Ferreira Brandão 

(Universidade de São Paulo, Brasil); James M. Carpenter (American Museum of Natural History, 
U.S.A.); Ricardo Macedo Corrêa e Castro (Universidade de São Paulo, Brasil); Mario de Vivo 
(Universidade de São Paulo, Brasil); Marcos André Raposo Ferreira (Museu Nacional, Rio de 
Janeiro, Brasil); Darrel R. Frost (American Museum of Natural History, U.S.A.); William R. 
Heyer (National Museum of Natural History, U.S.A.); Ralph W. Holzenthal (University of 
Minnesota, U.S.A.); Adriano Brilhante Kury (Museu Nacional, Rio de Janeiro, Brasil); Gerardo 
Lamas (Museo de Historia Natural “Javier Prado”, Lima, Peru); John G. Maisey (American 
Museum of Natural History, U.S.A.); Naércio Aquino Menezes (Universidade de São Paulo, 
Brasil); Christian de Muizon (Muséum National d’Histoire Naturelle, Paris, France); Nelson 
Papavero (Universidade de São Paulo, Brasil); James L. Patton (University of California, Berkeley, 
U.S.A.); Richard O. Prum (University of Kansas, U.S.A.); Olivier Rieppel (Field Museum of 
Natural History, U.S.A.); Miguel Trefaut Urbano Rodrigues (Universidade de São Paulo, Brasil); 
Randall T. Schuh (American Museum of Natural History, U.S.A.); Ubirajara Ribeiro Martins de 
Souza (Universidade de São Paulo, Brasil); Richard P. Vari (National Museum of Natural History, 
U.S.A.).

INSTRUCTIONS TO AUTHORS - (April 2007)
General Information: Papéis Avulsos de Zoologia (PAZ) and Arquivos de Zoologia (AZ) cover 
primarily the fields of Zoology, publishing original contributions in systematics, paleontology, 
evolutionary biology, ontogeny, faunistic studies, and biogeography. Papéis Avulsos de Zoologia and 
Arquivos de Zoologia also encourage submission of theoretical and empirical studies that explore 
principles and methods of systematics.

All contributions must follow the International Code of Zoological Nomenclature. Relevant 
specimens should be properly curated and deposited in a recognized public or private, non-profit 
institution. Tissue samples should be referred to their voucher specimens and all nucleotide 
sequence data (aligned as well as unaligned) should be submitted to GenBank (www.ncbi.nih.gov/
Genbank) or EMBL (www.ebi.ac.uk).

Peer Review: All submissions to Papéis Avulsos de Zoologia and Arquivos de Zoologia are subject to 
review by at least two referees and the Editor-in-Chief. All authors will be notified of submission 
date. Authors may suggest potential reviewers. Communications regarding acceptance or rejection 
of manuscripts are made through electronic correspondence with the first or corresponding author 
only. Once a manuscript is accepted providing changes suggested by the referees, the author is 
requested to return a revised version incorporating those changes (or a detailed explanation of why 
reviewer’s suggestions were not followed) within fifteen days upon receiving the communication 
by the editor.

Proofs: Page-proofs with the revised version will be sent to e‑mail the first or corresponding 
author. Page-proofs must be returned to the editor, preferentially within 48 hours. Failure to return 
the proof promptly may be interpreted as approval with no changes and/or may delay publication. 
Only necessary corrections in proof will be permitted. Once page proof is sent to the author, 
further alterations and/or significant additions of text are permitted only at the author’s expense 
or in the form of a brief appendix (note added in proof ).

Submission of Manuscripts: Manuscripts should be sent to the SciELO Submission (http://
submission.scielo.br/index.php/paz/login), along with a submission letter explaining the 
importance and originality of the study. Address and e‑mail of the corresponding author must 
be always updated since it will be used to send the 50 reprints in titled by the authors. Figures, 
tables and graphics should not be inserted in the text. Figures and graphics should be sent in 
separate files with the following formats: “.JPG” and “.TIF” for figures, and “.XLS” and “.CDR” 
for graphics, with 300 DPI of minimum resolution. Tables should be placed at the end of the 
manuscript.

Manuscripts are considered on the understanding that they have not been published or will not 
appear elsewhere in substantially the same or abbreviated form. The criteria for acceptance of 
articles are: quality and relevance of research, clarity of text, and compliance with the guidelines 
for manuscript preparation.

Manuscripts should be written preferentially in English, but texts in Portuguese or Spanish will 
also be considered. Studies with a broad coverage are encouraged to be submitted in English. All 
manuscripts should include an abstract and key-words in English and a second abstract and key-
words in Portuguese or Spanish.

Authors are requested to pay attention to the instructions concerning the preparation of the 
manuscripts. Close adherence to the guidelines will expedite processing of the manuscript.

Manuscript Form: Manuscripts should not exceed 150 pages of double-spaced, justified text, 
with size 12 and source Times New Roman (except for symbols). Page format should be A4 (21 by 
29.7 cm), with 3 cm of margins. The pages of the manuscript should be numbered consecutively.

The text should be arranged in the following order: Title Page, Abstracts with Key-Words, Body 
of Text, Literature Cited, Tables, Appendices, and Figure Captions. Each of these sections 
should begin on a new page.

(1)	Title Page: This should include the Title, Short Title, Author(s) Name(s) and Institutions. 
The title should be concise and, where appropriate, should include mention of families and/or 
higher taxa. Names of new taxa should not be included in titles.

(2)	Abstract: All papers should have an abstract in English and another in Portuguese or Spanish. 
The abstract is of great importance as it may be reproduced elsewhere. It should be in a form 
intelligible if published alone and should summarize the main facts, ideas, and conclusions of 
the article. Telegraphic abstracts are strongly discouraged. Include all new taxonomic names 
for referencing purposes. Abbreviations should be avoided. It should not include references. 
Abstracts and key-words should not exceed 350 and 5 words, respectively.

(3)	Body of Text: The main body of the text should include the following sections: Introduction, 
Material and Methods, Results, Discussion, Conclusion, Acknowledgments, and 
References at end. Primary headings in the text should be in capital letters, in bold and 
centered. Secondary headings should be in capital and lower case letters, in bold and centered. 
Tertiary headings should be in capital and lower case letters, in bold and indented at left. In all 
the cases the text should begin in the following line.

(4)	Literature Cited: Citations in the text should be given as: Silva (1998) or Silva (1998:14‑20) 
or Silva (1998: figs. 1, 2) or Silva (1998a, b) or Silva & Oliveira (1998) or (Silva, 1998) or 
(Rangel, 1890; Silva & Oliveira, 1998a, b; Adams, 2000) or (Silva, pers. com.) or (Silva et al., 
1998), the latter when the paper has three or more authors. The reference need not be cited 
when authors and date are given only as authority for a taxonomic name.

(5)	References: The literature cited should be arranged strictly alphabetically and given in the 
following format:

•	 Journal Article - Author(s). Year. Article title. Journal name, volume: initial page-final page. 
Names of journals must be spelled out in full.

•	Books - Author(s). Year. Book title. Publisher, Place.

•	Chapters of Books - Author(s). Year. Chapter title. In: Author(s) ou Editor(s), Book title. 
Publisher, Place, volume, initial page-final page.

•	Dissertations and Theses - Author(s). Year. Dissertation title. (Ph.D. Dissertation). 
University, Place.

•	Electronic Publications - Author(s). Year. Title. Available at: <electronic address>. Access in: 
date.

Tables: All tables must be numbered in the same sequence in which they appear in text. Authors 
are encouraged to indicate where the tables should be placed in the text. They should be 
comprehensible without reference to the text. Tables should be formatted with vertical (portrait), 
not horizontal (landscape), rules. In the text, tables should be referred as Table 1, Tables 2 and 4, 
Tables 2‑6. Use “TABLE” in the table heading.

Illustrations: Figures should be numbered consecutively, in the same sequence that they appear in 
the text. Each illustration of a composite figure should be identified by capital letters and referred 
in the text as: Fig. 1A, Fig. 1B, for example. When possible, letters should be placed in the left 
lower corner of each illustration of a composite figure. Hand-written lettering on illustrations 
is unacceptable. Figures should be mounted in order to minimize blank areas between each 
illustration. Black and white or color photographs should be digitized in high resolution (300 DPI 
at least). Use “Fig(s).” for referring to figures in the text, but “FIGURE(S)” in the figure captions 
and “fig(s).” when referring to figures in another paper.

Responsability: Scientific content and opinions expressed in this publication are sole responsibility of the respective authors. 
Copyrights: The journals Papéis Avulsos de Zoologia and Arquivos de Zoologia are licensed under a Creative Commons Licence (http://creativecommons.org).

For other details of manuscript preparation of format, consult the CBE Style Manual, available from the Council of Science Editors 
(www.councilscienceeditors.org/publications/style). 

Papéis Avulsos de Zoologia and Arquivos de Zoologia are publications of the Museu de Zoologia da Universidade de São Paulo (www.mz.usp.br). 
Always consult the Instructions to Authors printed in the last issue or in the electronic home pages: www.scielo.br/paz or www.mz.usp.br/publicacoes.


