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ABSTRACT

Ciidae is a widespread family of minute mycetobiont beetles which live in association with
some macrofungi, Studies on this family may help to elucidate the phylogenetic relationship
of the basal groups of Tenebrionoidea, as Pterogeniidae, Prostomidae, Archeocrypticidae and
Mycetophagidae. There is no revisionary work giving emphasis to the Brazilian ciids, and that
makes difficult the continuity of some researches. Here, a list of described genera and species
already recorded from Brazil is presented, including two genera not cited before, and together
with notes on some recent advances on the taxonomy and systematics of Brazilian ciids.

RESUMO

Ciidae é uma familia de pequenos bescuros cosmopolitas que vivem em associagiio cbrigatdria
com alguns macrofungos, sendo portanto considerados micetobiontes. Q estudo dessa familia
pode ajudar a elucidar as relagdes filogenéticas de alguns grupos basais de Tenebrionoidea,
como Pterogeniidae, Prostomidae, Archeocrypticidae e Mycetophagidae. Néo hd nenhum
estudo amplo scbre os ciideos brasileiros, o que dificulta a continuidade de algumas pesquisas
sobre estes insetos. Neste trabalhio sdo apresentadas uma lista de géneros e espécies deseritas,
incluindo dois géneros nio reportados anteriormente para o Brasil, e notas sobre alguns
avangos recentes na taxonomia e sisterndtica dos ciideos brasileiros.

The ciids are minute fungus-feeders beetles which live in obligatory association with the
mycelia and fruiting bodies of some wood-rotting macrofungi {Basidiomycotina). They are
considered to be mycetobiont beetles (Scheerpeltz and Hofler 1948, Klimaszewski and Peck
1987}, as all their life cicle take place in the fungus, which is used as food and habitat (Navarrete-
Heredia 1991). The majority of the species lives in Polyporaceae sensu Jaro(Holobasidiomycetes:
Aphyllophorales), but the genus Orthocis Casey shows a greater preference to some
Auriculareaceae (Phragmobasiodigmycetes: Auricularizles).

Due to their food dependence, ciids are important in the degradation of wood-rotten
macrofungi. Therefore, they are in the basis of the trophic web, together with other scavengers
such as necrophagous and saprophagous organisms. However, as a consequence of their habits,
ciids are vulnarable to habitat fragmentation (Rukke 2000). In intensively managed forests, ciid
populations are affected by the decrease of their resource, which is directly related to the
availability of dead wood (Thunes er al, 2000).

This work aims to present an updated list of genera and species of Brazilian ciids, including
two genera not cited before, with notes on some recent advances on their taxonomy, and
systematics.
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RESULTS AND DISCUSSION
Taxonomy and systematics panorama

The family Ciidae 1s a basal group of Tenebrioncidea {old Heteromera section), and is
pPhylogenetically related to the families Mycctophagidae, Archaeocrypticidae, Tetratomidae,
Prostomidae, and Pterogeniidae (Lawrence 1982). The latter family is probably its sister group.

The first and unique whole taxonomic treatment of the worldwide Ciidae was made by
Mellié (184R). Since that work, only one revision of the group was made (Lawrence 1971),
however it included only the Nearctic c¢iids and comments on some Neotropical species.
Recently, there was an agreement about the taxonomic limits of the family {Lawrence 1974b),
which nowadays comprises two subfamilies: (i) Ciinae, with over 40 genera and more than 500
described species; and (ii) Sphindoeiinae, which is restricted to the Nearctic Region {California,
USA), and includes only Sphindocis denticottis Fall,

Ciinae species can be easily separated from the other tenebrionoid beetles by the presence of
an abdominal fovea (Fig.1A) and four sensillifers in each of the last three articles of the antenna
(antennal club; Fig.1B). Sphindocis denticollis do not have thesc sensillifers and the first two
uresternites are connated, but it can be distinguished from Pterogeniidae by the presence of an
antennal club and the tarsal formula 4-4-4. A whole characterization of Ciidae (Ciinae and
Sphindociinae)is provided by Lawrence {1974b). The division of Ciinae into Orophiini and Ciini
is being avoided (see Lawrence er a/ 1999), but previous works of the same author considered
these tribes as valid taxa (Lawrence 1982 and 198 7). Further works are necessary to evaluate
whether or not these tribes are phylogenetically plausible.

There 1s no revisionary work exclusively on the Brazilian ciids, and the {ast list of species was
provided by Blackwelder (1945). In this list, seven genera were recorded from  Brazil, Crs
Lartreille, Ceracis Méllié, Ennearthron Mellié, Macrocis Reitter, Malacocss Gorham, Trichapus
Fried., and Xylographus Mellié. However, the species mentioned as Ennearthron wére
transferred to the genus Ceracisby Lawrence (1967b), Macrocis Reitter was synonymized with
Cis, and Malacocis bahiensis Pic was excluded from this genus as it prabably belongs to the Cfs
taurus group (Lawrence 1971). Afterwards, the genus Porchlus was described based on five
species, two distributed in Brazil (Lawrence 198 7). Therefore, five genera were officially
recognized from Brazil until this work.

Two collections of Brazilian ciids were analyzed: one pertaining to Museu de Zoologia da
USP{Mz/USP, SP, Brazil) and the other to C. Lopes-Andrade (UFV, MG, Brazil). The former
have specimens from Mellié and Friedenreich personal coliections (probably type specimens),
many recently collected specimens, and the holotype and paratypes of Porcufus grossus
Lawrence. The lartter collection also have many recently collected specimens and some species
beionging to genera not recorded from Brazil before.

A list of species and genera of Brazilian ciids, is presented in Table 1. A brief discussion of
each genera is provided below.

Brazilian Ciidae genera
Ceracis Mellié

This genus was recently revised by Lawrence {1967b), who determined its taxonomic limits.
Although the emphasis was on the Nearctic Ceracis, some Neatropical species was synonymized,
included or excluded from the genus and put in a species group. However, some doubts
concerning Cer. firrcatus (Bosc), Cer. militaris Mellié, Cer. furcifer Melli¢ and Cer. variabilis
Mellié (Fig. 2A}still exists, and synonyms may arose in a neat future. To facilitate further works,
all these species are here put together in the Ceracis furcatys group. For the same reason, Cer,
~~—farfMellié) is included here in the Cer. Aircifer group (sensu Lawrence 1967b).
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Table 1: List of genera and species of Ciidae (Coleoptera: Tenclsionoidea) cited for Brazil. The symboi *
indicates that the genera are cited for the first time to Brazil in this work, and ** indicates doubtful information
(see text for a better explanation). MZ/USP stands for “Museu de Zoologia da Universidade de S3o Paulo”,
and LAC indicates the specimens deposited in C. Lopes-Andrade personal collection. The column "Group”
indicates the name of the species complex where each species is included.

Genera Species Group Distribution Collection

Ceraciy Mellie, 1838

Ceracis bicornis {Melli¢, 1848) Ceraciy cucutlaius Pery, Brazil, Mexico MZASP
Ceracis cornifer (Mellié, 184R) Ceraciy furcifer Brazil MZIUSP,
LAC
Ceracis cucullatus (Mellié, 1848) Ceracis cucutlatus Latin America
Ceracis cf. variabifis Mellié, 1848 Ceracis furcatus Brazil LAC
Ceraeis ruficarnis Pic, 1916 Ceracis furcifer Brazil MZAUSP
Cis Latreille, 1796
Cis apicipennis Pic, 1910 Braxil
Cis diademaius Mellig, 1348 Brazil MZ/USP
Cis fulvipes Mellig, 1848 Brazil
Ciy gouneflei Pic, 1916 Brazil
Cis grossus Mellié, 1348 Brazil
Cis pallidus Mellié, 1848 Cis pallidus Brazil MZUSP
Ciy robusius Pic, 1916 Brazil
Ciy testaceimembrivs (Pic, 1916) Cis taurius Brazil
Cis testaceus (Pic, 1916) Cis taurus Brazil
Cix tricernis (Gorham, 1883} Cis tricarnis Brazil, Mexico MZUSP
Cis validivherax Pic, 1916 Brazil
Cis sp. nov, Brazil LAC
Ennearthron Mellig,
1847
Ennearihron sp., undescribed specics LUSA, Brazil LAC
Falsocix Pic, 1916*
Faisocis sp., undescribed species Brazil LAC
Porciluy Lawrence,
1987
- Porculis grossus Lawrence, 1587 Latin America MZ/USP
Porculus vienai (Pic, 1940) South Amedca MZ/USP
Trichapus Friedenreich, 1881
Trichapus glaber Fried., 1881 Brazil
Trichapus pubescens Fried., 1881** Brazil MZ/USP
Xvlographus Mellié,
1847
Aylographus brositiensis Pic, 1940 Brazil MZUSP
- Xylographus contractus Mellié, 1848 Brazil MZ/USP,
LAC
Xylographus rufipes Pic, 1930 Argentina, Brazil MZ/USP
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Cis Lartreille

This genus has many described Brazilian species, but an undescribed species is being found
(Fig. 2B). This group includes several species which are problematic in the taxonomical level, as
far as the type series are small, many types are lost, some species were characterized based on
females specimens or small-homed males, and the identification is sometimes almost impossible
with the characteristics provided in the descriptions, This genus urges a revision, but due to the
number of included species (more than 300) and its worldwide geographtcal distribution, it is
surely a hard work.

Ennearthron Melli¢

There are only two American species of this genus, Enn. spenceri(Hatch} (Canada) and Enn.
aurisquamosum Lawrence (United States), both known by few specimens. [t was believed that
the New World representants of this genus were exclusively Nearctic, but recently a new species
of Ennearthron (Fig. 3A) was collected in two Brazilian localities (Piracicaba, Sao Paulo State;
and Vigosa, Minas Gerais State). This species is probably wel! distributed in Southeast Brazil,
as these localities are very far from each other.

Falsocis Pic
This genus comprises just the nomynotypic species Falsocrs opacus Pic {Guyane), and the
subspecies Fale, opacus flavus Pic (Guyana). Recently, a new species of Falsocis (Fig. 3B) was
found in Vigcosa, Minas Gerais State.

Porculus Lawrence .

This genus seems to be well-defined. 1t resembles some Ceracis, but lacks the spines at the
apex of protibia, which bears a conspicuous external stout tooth, Although it is distributed
throughout the Neotropical Region represented by five species (Lawrence, 1987), it was not
found in recent collections on Brazil,

Trichapus Friedenreich

This 13 a problematic genus: the types are lost, there are no specimens identified by
comparison and the characters provided in the description resemble that of some Porculus and
Ceracis. Trichapus pubescens Friedenreich was designated as the type species of the genus by
Lawrence (1987). There is one ciid in MZ/USP labelled “ Solenopus pubescens i1., Brasilien”
from Friedenreich collection. It may be the holotype, but unfortunately it is not in good condition
and there 15 no available information on this specimen.

Xylographus Mellié

This is a widespread genus easily found in any field collection on Brazil. Three species were
already reported, but there are some doubtful identified specimens that may belong to new
species. The New World Xylographus are restricted to the neotropics, and is phylogenetically
related to OctotemnusMellié and RhopalodontusMellié. One species, Xyi. porcusGorham, was
already recorded from Mexico (Navarrete-Heredia and Burgos-Solorio 2000), showing that
species of this genus are well-distributed in the ncotropics.

New perspectives in the study of Ciidae
Ciidae is a poorly studied group, and there are no data on many aspects of its biology. The
greater part of the data concern the host preference, but there are available information mainly
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for the Nearctic species. Some species seems to be monophagous (Lawrence 1973 and 1974a),
but more researches are need to evaluate whether or not it fwan artifact of low collection efforts.

Sometimes ciids present a gregarious behavior (Lawrence 1974a), and it may be related to
secretion of aggregation pheromone. Field studies made by Jonsson et a/. (1997) pointed out that
the beetle Dorcatorna robusta Strand (Anobiidae), which is also a polypore feeder, uses long-
range sex pheromone during the host colonization,

Internal morphology information was already provided for Hadrawle blaisdelii(Casey). This
species shows a meroistic telotrophic ovariole, which is a pattern for polyphagan beetles, and
each ovariole presented three follicles (Klopfestein and Graves 1992). Karyotype information was
provided by Lawrence (1967a}, who mentioned the diploid number (2n=14 chromosemes) for
the parthenogenetic species Cis firscipes Mellié, however no details on the sex determination
system and chromosome morphology of C. firscipeswere provided. Smith and Virkki (1978} also
‘mentioned Sulcacss Jengi Dury, with 2n = 20 (18 + Xyp}, and Ocrotemnus laevis Casey, with 2n
=22 (20 + Xyp).

Studies on many biological aspects of the Brazilian Ciidae are being conducted, mainly
concerning their etology and momphology. New species belonging to the genera Cis,
Ennearthron, Falsocis and Xylographus are underdescription. However, a taxonomic revision

of some groups and an approach to the phylogeny of the family are necessary for the continuity
of these studies.
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Figure 1. A. Urosternites of a male Cis faurus (Reitter), showing the abdominal fovea (arrow) of the first
urosternite, B, Antenna of Xylographus contractus Mellié, showing the sensillifers (arrows) of the antennal
club, Scale bars: 100m (A), 20m (B).
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Figure 2. Two ciids populations from Southeast Brazil. A. Ceracis cf. variabilis Mellié. B. Cis sp., an
undescribed species from Minas Gerais State. Scale bars: approximately 1,5mm.
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Figure 3. Two undescribed species of ciids from Southeastern Brazil, belonging to genera not previously
recorded from Brazil. A. Ennearthon sp. B. male Falsocissp. Scale bars: approximately 1.5mm.
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