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SHORT COMMUNICATION

Larvae of Lutrochus germari (Lutrochidae: Coleoptera) and Stegoelmis sp.
(Elmidae: Coleoptera) bore submerged woody debris in Neotropical streams
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ABSTRACT. We report boring activity of larval Lutrochus germari Grouvelle, 1889 and Stegoelmis sp. in submerged woody
debris and describe the resulting grooves and faecal pellet production. This ability of the larvae was shown by three
types of evidence: 1) examination of collected woody debris, 2) rearing of larvae and 3) gut content analysis. The larvae
excavated galleries deep into the submerged woody debris. This is the first record of gallery-forming behaviour in
submerged woody debris by aquatic beetles, adding larval Lutrochus germari and Stegoelmis sp. to the list of borers in
Neotropical aquatic systems.
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The feeding behaviour of aquatic insects, such as gouging, shredding and boring, aids the breakdown of plant debris.
In submerged woody debris, this behaviour is responsible for
increasing its surface area, favouring colonization by fungi and
microorganisms (MCKIE & CRANSTON 1998), promoting decomposition, and providing habitats for increasing numbers of
macroinvertebrates (O’C ONNOR 1991).
Some aquatic insects are known for gouging the surface
of submerged wood, such as xylophagous species of Elmidae:
Lara avara LeConte, 1852 (STEEDMAN & ANDERSON 1985), Ancyronyx
variegata (Germar, 1824) (P HILLIPS 1997a) and Macronychus
glabratus Say, 1825 (PHILLIPS 1997b) from North America, and
Notriolus spp. from Australia (MCKIE & CRANSTON 1998). These
insects play an important role in the food chain of streams
because they repackage nutrients, providing new microhabitats for other organisms (STEEDMAN & ANDERSON 1985, MCKIE &
CRANSTON 1998, 2001).
Gallery-forming aquatic insects tunnel inside submerged
woody debris, opening new surfaces for other organisms to colonize (DUDLEY & ANDERSON 1982). However, only a few of these
insect borers have been recorded inside the submerged wood
(DUDLEY & ANDERSON 1982, HARMON et al.1986, SPÄNHOFF et al. 2000).
In a study of aquatic beetles associated with submerged
woody debris, Lutrochus germari Grouvelle, 1889 and Stegoelmis
sp. larvae were encountered and their wood-boring behaviour
is described here.
The criteria used to select submerged wood debris were
the presence of hollows, which indicates the action of borers,
and biofilm, which shows permanence in the water. Wood was

collected manually in 12 low (first to third) order streams located in São Paulo State from March 2009 to August 2010. All
streams had dense riparian vegetation, and showed no signs of
environmental degradation.
Lutrochus germari larvae were found in submerged woody
debris from nine streams: four in the Campos do Jordão State
Park (22°39’-22°41’S, 45°26’-45°28’W); three in the Atlantic
Rainforest State Park (Santa Virginia Unit) (23°19’-23°22’S, 45°05’45°08’W); one in a rural district on the outskirts of São Carlos
city (21°57’S, 47°50’W) and one in a rural area of Matão city
(21°37’S, 48°32’W). In general, these streams are characterized
by acid to neutral waters (pH 5.0-7.2), low electrical conductivity (6-16 µS.s-1), well-oxygenated water (D.O. 6.5-9.9 mg.L-1), and
low temperatures (9.4-14°C). Stegoelmis sp. larvae were collected
in submerged woody debris from three streams, all in a rural area
of São Carlos city (21°58’-21°54’S, 47°52’-47°49’W). These streams
have acid waters (pH values between 5.4-5.9), low electrical conductivity (6-10 µS.s-1), and high temperatures (18.0-23.0°C).
The L. germari and Stegoelmis sp. larvae were identified
by association with adults found on the submerged wood surface, and by comparison with original descriptions (COSTA et al.
1996, SPANGLER 1990). The Stegoelmis sp. was different from any
of the 11 species currently described in Stegoelmis (SPANGLER 1990,
MANZO & ARCHANGELSKY 2008), probably an undescribed species.
To establish the ability of larval L. germari and Stegoelmis
sp. to bore submerged woody debris, three criteria were used.
First, all the collected material was fragmented, from the bark to
the heart wood, enabling the observation of galleries and of the
presence of larvae inside the wood. Second, the larvae from the
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wood were reared inside plastic containers of stream water in
the laboratory, for periods ranging from two months to one year.
This enabled direct observation of insect behaviour. Thirdly, some
larvae were fixed and preserved in 70% ethanol, and their gut
contents were analysed, to confirm the ingestion of wood.

Larvae of L. germari (Figs 1-4) and Stegoelmis sp. (Figs 5-6)
were able to excavate deep galleries in submerged woody debris, reaching the heart wood. This is the first record of these
species displaying gallery-forming behaviour in submerged
woody debris. Other studies have only reported an association
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Figures 1-6. Larvae of (1-4) Lutrochus germari (Lutrochidae) and (5-6) Stegoelmis sp. (Elmidae) associated with submerged woody debris.
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between this substrate and L. germari larvae (COSTA et al. 1996),
Stegoelmis ica Spangler, 1990 adults and Stegoelmis geayi Spangler,
1990 larvae and adults (SPANGLER 1990). In fact, wood-boring
behaviour has not previously been described for aquatic beetles,
but only for terrestrial (see review by GROVE 2002) and semiaquatic species (DUDLEY & ANDERSON 1982).
Our results differ from those obtained by SPÄNHOFF et al.
(2000) for temperate streams in Europe, where there are no woodboring aquatic insect species. It is argued that there are few insects that bore into submerged wood because the wood matrix
has limited oxygen levels and biofilm growth. Furthermore, some
authors report that galleries are restricted to the surface of the
wood (DUDLEY & ANDERSON 1982), such as those produced by larval Stenochironomus Kieffer, 1919 (Diptera: Chironomidae) and
Lipsothrix Loew, 1873 (Diptera: Limoniidae), which reach a maximum depth of 15 mm (BORKENT 1984, DUDLEY & ANDERSON 1987).
Lutrochus and Stegoelmis larvae have tracheal gills that probably optimize oxygen absorption even within deep galleries,
which may have low oxygen levels. Moreover, the increased
porosity of the substrate may facilitate higher oxygen levels in
the wood. Thus, there are likely to be enough nutrients and oxygen available for wood-boring insects (DUDLEY & ANDERSON 1982).
The ability of L. germari and Stegoelmis sp. larvae to produce grooves in the surface of wood could be the beginning of
gallery formation. This is comparable to Australian Notriolus
Carter & Zeck, 1929 (Coleoptera: Dryopidae) larvae, which produce 1-3 mm deep grooves (MCKIE & CRANSTON 1998, 2001).
Larvae of both L. germari and Stegoelmis sp. were reared
for 12 months, during which we observed only one moult,
suggesting a long life cycle. Aquatic beetles feeding on submerged woody debris have life cycles that can last from four to
six years or more (L. avara – STEEDMAN & ANDERSON 1985), or one
year (A. variegata – PHILLIPS 1997a; M. glabratus – PHILLIPS 1997b).
These long life cycles are attributed to the low nitrogen concentration (0.2% dry weight) of wood (MATTSON 1980).
A large number of faecal pellets were also observed during rearing, although the quantity produced was not measured.
A high production of faecal pellets also occurs in Lara avara
larvae, which produce 1.6 g.m-2.y-1 of faeces (STEEDMAN & ANDERSON 1985). It should be noted that L. germari, Stegoelmis sp. and
L. avara larvae have a straight gut, limiting the residence time
of ingested wood and favouring the high production of faecal
pellets. This production of faecal pellets is important to aquatic
systems because it repackages nutrients for the food chain.
In summary, this study adds L. germari and Stegoelmis sp.
larvae to the list of submerged wood debris borers in the Neotropical region, indicating that borer richness may not be as
poor as previously hypothesized (WANTZEN & WAGNER 2006).

ACKNOWLEDGMENTS
We are grateful to Daniel G. da Fonseca, Fabio T.T.
Hanashiro, Melissa O. Segura, Ricardo Koroiva, and Rogério

685

Libório for helping to collect and process the submerged woody
debris; to Mateus Pepinelli, Fabio de O. Roque, Fabio T.T.
Hanashiro, and Fabio L. da Silva for their valuable comments
on an early draft of this manuscript and English revision; to
Cleide Costa for species identification; to the Departamento
de Meio Ambiente and Instituto Florestal do Estado de São Paulo
for authorizing the collection of material (process number
260108-017.776/2009) at the Campos do Jordão State Park and
the Atlantic Rainforest State Park (Santa Virginia Unit); and to
the staff of these conservation units for logistic support. This
work was partly supported by Conselho Nacional de
Desenvolvimento Científico e Tecnológico (CNPq).

LITERATURE CITED
B ORKENT, A. 1984. The Systematics and phylogeny of the
Stenochironomus complex (Xestochironomus, Harrisius,
and Stenochironomus) (Diptera: Chironomidae. Memoirs
of the Entomological Society of Canada 128: 1-268.
COSTA, C.; S. IDE; S.A. VANIN & E.P. TEIXEIRA. 1996. Larvae of
Neotrpoical Coleoptera. XXIII: Lutrochus germari Grouvelle,
description of immatures, redescription of adults and
bionomics (Dryopoidea, Lutrochidae). Revista Brasileira de
Entomologia 40 (1): 47-56.
DUDLEY, T. & N.H. ANDERSON. 1982. A survey of invertebrates associated with wood in aquatic habitats. Melanderia 39: 1-2.
DUDLEY, T. & N.H. ANDERSON. 1987. The biology and life cycles
of Lipsothrix spp. (Diptera: Tipulidae) inhabiting wood in
Western Oregon streams. Freshwater Biology 17: 437-451.
GROVE, S.J. 2002. Saproxylic insect ecology and the sustainable
management of forests. Annual Review of Ecology,
Evolution and Systematic 33: 1-23.
HARMON, M.E.; J.F. FRANKLIN; F.J. SWANSON; P. SOLLINS; S.V. GREGORY;
J.D. LATTIN; N.H. ANDERSON; S.P. CLINE; N.G. AUMEN; J.R. SEDELL;
G.W. LIENKAEMPER; K. CROMACK & K.W. CUMMINS. 1986. Ecology
of coarse woody debris in temperate ecosystems. Advances
in Ecological Research 15: 133-302.
MANZO, V. & M. ARCHANGELSKY. 2008. A key to the known larvae
of South American Elmidae (Coleoptera: Byrrhoidea), with
a description of the mature larvae of Macrelmis saltensis
Manzo. Annales de Limnologie-International Journal of
Limnology 44: 63-74.
MATTSON JR, W.J. 1980. Herbivory in relation to plant nitrogen
content. Annual Review of Ecology and Systematics 11:
119-161
M CKIE , B. & P.S. C RANSTON . 1998. Keystone coleopterans?
Colonisation by wood-feeding elmids of experimentallyimmersed woods in south-east Australia. Marine Freshwater
Research 49: 79-88.
MCKIE, B. & P.S. CRANSTON. 2001. Colonisation of experimentally
immersed wood in south eastern Australia: responses of
feeding groups to changes in riparian vegetation. Hydrobiologia 452: 1-14.

ZOOLOGIA 28 (5): 683–686, October, 2011

686

O’C ONNOR, N.A. 1991. The effect of habitat complexity on the
macroinvertebrates colonising wood substrates in a lowland
system. Oecologia 85: 504-512.
PHILLIPS, E.C. 1997a. Life cycle, growth, survival, and production
of Macronychus glabratus (Coleoptera: Elmidae) in northwest
Arkansas and southeast Texas streams. Invertebrate Biology
116 (2): 134-141.
PHILLIPS, E.C. 1997b. Life history and energetic of Ancyronyx
variegata (Coleoptera: Elmidae) in northwest Arkansas and
southeast Texas. Annals of the Entomological Society of
America 90 (1): 54-61.
SPANGLER, P.J. 1990. A revision of the Neotropical aquatic beetle
genus Stegoelmis (Coleoptera: Elmidae). Smithsonian

Submitted: 19.IV.2011; Accepted: 04.VIII.2011.
Editorial responsibility: Pedro Gnaspini

ZOOLOGIA 28 (5): 683–686, October, 2011

F. Valente-Neto & A. A. Fonseca-Gessner

Contributions to Zoology 502: 1-51.
SPÄNHOFF, B.; C. ALECKE & E.I. MEYER. 2000. Colonization of
submerged twigs and branches of different wood genera by
aquatic macroinvertebrates. International Review of
Hydrobiology 85 (1): 49-66.
STEEDMAN, R.J. & N.H. ANDERSON. 1985. Life history and ecological role of the xylophagous aquatic beetle, Lara avara
LeConte (Dryopoidea: Elmidae). Freshwater Biology 15:
535-546.
W ANTZEN, K.M. & R. W AGNER. 2006. Detritus processing by
invertebrate shredders: a neotropical-temperate comparison.
Journal of the North American Benthological Society 25
(1): 216-232.

