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Abstract

Here we report the occurrence of Heterotrissocladius (Diptera: Chironomidae: Orthocladiinae) for the first 
time in Central America, as well as in the Neotropical region. The report is based on sub-fossil chironomid 
head capsules from surface sediments of a high elevation lake, Lago Magdalena, Guatemala.

Introduction

Central America is an area particularly interesting for ecological and biogeographical studies, since it repre-
sents a bridge between two main biogeographical realms, the Nearctic and the Neotropical regions. Recent 
years have seen increased activity regarding chironomid systematics in the Neotropical region (e.g. Olivei-
ra et al. 2013, Trivinho-Strixino et al. 2013, 2015, Andersen and Pinho 2014, Silva et al. 2014a,b, Andersen 
et al. 2015, Silva and Wiedenbrug 2015, Siri et al. 2015, Parise and Pinho 2016, Silva and Oliveira 2016, 
Silva and Ferrington 2018). At the same time, paleolimnological research, i.e. study of lake sediments as 
environmental archives, in Central America and the Caribbean region remains fragmentary. Indeed, lake 
sediments can be a valuable source of information not only of past environmental changes, but also recent 
distribution of species, since the sediment accumulating in the deepest part of a lake represents the mixture 
of the biological community from different parts of the lake as well as accumulation of communities from 
different time periods. Sediment examination thus saves time usually spent sampling in various locations 
and dates (Frey 1976). While some organisms are not well-preserved in sediments, chironomid larvae re-
main in good condition due to their chitinized head capsules. 

A recent investigation of sub-fossil Chironomidae from surface sediments of lakes in Guatemala yielded 
an orthoclad species that was not readily identifiable, suggesting that it was a species unrecorded in Central 
America. Further detailed examination of this material revealed that the species belongs to the genus Het-
erotrissocladius Spärck, more specifically to Heterotrissocladius marcidus-type (Brooks et al. 2007). Here 
we report the occurrence of Heterotrissocladius (Diptera: Chironomidae: Orthocladiinae) for the first time 
in Central America, as well as in the Neotropical region.

Material and Methods

Surface sediment samples were collected from Lake Magdalena, located at 15.5426 °N, 91.3956 °W, in 
Huehuetenango Province, Guatemala, on September 18, 2013. Magdalena is a small, shallow and high al-
titude lake (approximately 2,800 m a.s.l.), mostly surrounded by coniferous cloud forest composed almost 
exclusively of Guatemala fir with a few scattered pines and a thick ground cover of moss. Prior to sampling, 
the following physical and chemical parameters of the surface water were recorded: max. depth 2.8 m, Sec-
chi depth 2.8 m, surface water temperature 12.5 ̊C, pH 8.8, conductivity 331 µS m-1 and O2 content 6.2 mg 
L-1 (for more details see Wojewódka et al. 2016).

Ekman grab sediment samples were taken from the deepest part and the littoral zone of the lake. Sediment 
samples were placed in plastic bottles (100 mL) immediately after collection, and stored under refrigera-
tion. Extraction of head capsules from sediment samples followed the methodology described by Walker 
and Paterson (1985). Samples were deflocculated in 10% KOH overnight without heating and subsequently 
passed through a 90 μm mesh sieve. Chironomid head capsules were removed under a stereomicroscope 
and slide-mounted in Berlese mounting media. Identification followed Brooks et al. (2007) and Andersen 
et al. (2013).

mailto:ladislav.hamerlik@gmail.com
mailto:fabiologia@gmail.com


Results and Discussion

The littoral surface sediment sample yielded 97 chironomid remains, four of which were tentatively identi-
fied as Heterotrissocladius marcidus-type (sensu Brooks et al. 2007) (Fig. 1). The genus belongs to the sub-
family Orthocladiinae and was erected by Spärck (1923) based on descriptions of adults of Metriocnemus 
cubitalis Kieffer, a junior synonym of Chironomus marcidus Walker, which has been carried as Heterotris-
socladius marcidus (Walker). The genus contains more than 20 species (Ashe and O’Connor 2012) and is 
subdivided into three species groups: subpilosus, maeaeri and marcidus. Stur and Wiedenbrug (2005) re-
ported additional, undescribed, Heterotrissocladius species in the Zoologische Staatssammlung München, 
which may indicate an additional species group in this genus.

Heterotrissocladius is closely related to Paratrissocladius, having similar larval antenna. However, Hetero-
trissocladius possesses 5 pairs of lateral teeth on mentum, wide ventromentral plates, bifid premandible, 
plumose SI and weak, serrate spines on pecten epipharyngis (Andersen et al. 2013), which guarantee its 
distinction. 

The species within Heterotrissocladius are predominantly Holarctic in distribution and are often found 
in lakes (littoral to profundal), ponds, puddles, and in all sizes of flowing waters (Andersen et al. 2013). 
Larvae of the most widespread species of the genus, H. marcidus, occur throughout Europe (Spies and 
Sæther 2013) and North America (Epler 2001), and are also among the most common insects in alpine and 
subalpine lakes (Sæther 1975, Krno et al. 2006, Boggero et al. 2006, Bitušík et al. 2006, Füreder et al. 2006, 
Lods-Crozet et al. 2012). The four described paleo-morphotypes have different temperature optima, with H. 
marcidus-type being the least restricted to cold waters (Brooks et al. 2007). 

The chironomid fauna of Central America includes multiple genera with worldwide distributions, as well 
as genera that are primarily Holarctic or Neotropical (Epler 2017). The Neotropical genera are typically 
an extension of the warm adapted fauna of lowland South America (Watson and Heyn 1992). Within this 
group, genera such as Diplosmittia, Goeldichironomus, Labrundinia, Lipurometriocnemus, Pentaneura 
and Polypedilum (Asheum) possess a Pan-American distribution, having secondarily dispersed into the 

Figure 1. Head capsule of the subfossil Heterotrissocladius Spärck found in the surface sediment of the Lake 
Magdalena, Guatemala, autumn 2003.



southern Nearctic via Central America or the Caribbean (Reiss and Sublette 1985). Other genera such as 
Heterotrissocladius and Orthocladius are most widespread in the Holarctic region (Silva et al. 2015). This 
first-report of a widespread genus in the Neotropical region highlights the need of additional inventories in 
order to better comprehend the diversity patterns of the chironomid communities in Central America and in 
the Greater Antilles archipelago. 
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