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Abstract

Biramus Oswald, 1993 is a hemerobiid genus (Neuroptera) distinguished by forewing morphological
traits. This genus is distributed in Venezuela, Panama, Costa Rica, and Mexico. Here, we report
Biramus in Colombia for the first time, based on a single female specimen collected in an upper Andean
tropical mountain forest at an altitude above 3 000 m, in Guasca - Cundinamarca. This new record
extends the genus’ distribution by 440 km in the northwestern region of South America and represents
its highest altitudinal record, expanding its elevational distribution by 1373 m.

Keywords: Altitudinal range; Brown lacewings; Distribution; Net-winged insects; Taxonomy.

1. Introduction

Neuropterans, also known as “net-winged insects”, constitute an ancient order that includes
approximately 6 000 species distributed among 15 families [1, 2, 3, 4, 5, 6, 7]. Adults typically
bear two pairs of broad membranous wings with elaborate reticulate venation, whereas larvae are
characterized by possessing jaws and juxtaposed maxillae, forming a tube, which is essential for
sucking fluids from their prey [8, 9]. Due to their predatory feeding habits, mainly in the larval
stage, neuropterans, such as chrysopids, play a key role in the biological control of agricultural
pests [10, 11, 8]. Neuropterans are widely distributed in all regions of the world, with large
populations in temperate habitats, including xeric environments, grasslands and urban areas;
however, their highest species diversity is found in tropical forests [8].

The cosmopolitan family of neuropterans, Hemerobiidae, commonly known as “brown lacewings”,
comprises approximately 600 species [12, 2]. These small predatory insects have been the subject
of research regarding their taxonomy, phylogeny, and biogeography [13, 14, 15]. Moreover, they
are well-known for their utility in controlling agricultural and horticultural pests, such as aphids,
especially during the winter months in Mediterranean climates when other natural enemies remain
inactive [16, 17]. Over the last few years, brown lacewing diversity records have increased in
the Neotropical region [18, 19], but many other ecosystems especially from the upper mountain
regions remain to be explored [20].

Recent studies carried out along elevational gradients in the The Volcan Tacani Biosphere Reserve
in southern Mexico have shown that Hemerobiidae species are typically abundant in high-altitude
regions [21, 22]. This suggests that this family may diversify more effectively at high elevations,
relying on key adaptations and life histories, which have enabled them to colonize habitats with
more extreme conditions [22, 23, 24].
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Within Hemerobiidae, the genus Biramus Oswald, 1993 forms a monophyletic clade and is
considered the sister group to the other brown lacewings of the subfamily Hemerobiinae [12].
Currently, Biramus comprises two known species: B. lunatus Oswald, 1993, distributed in
Venezuela, and B. aggregatus Oswald, 2004, occuring in Panama, Costa Rica, and Mexico. These
species have been recorded at altitudes ranging from below 100 m to 1767 m, primarily in tropical
montane cloud forests [12, 13, 21, 22]. However, the genus’ occurrence, in terms of geographical
and altitudinal distribution, remains undocumented in northern South America.

Herein, we report for the first time the occurrence of the genus Biramus in Colombia. This finding
extends the known distribution of the genus in northern South America towards the southwest,
into the eastern range of the Colombian Andes, and represents its highest altitude record to date.

2. Materials and Methods

The present new record is based on a female specimen collected in the Eastern Andes of Colombia,
specifically in peri-urban forests of the Cundiboyacense high plains, located within the Encenillo
Biological Reserve in the municipality of Guasca at 3140 m elevation (4° 47° 20.318" N, 73°
54’ 31.812" W, Fig. 1). The specimen was collected as part of a soil fauna sampling conducted
throughout the four climatic seasons of 2022 (dry: Jan-Feb; wet: Apr-May; moderately dry:
July-Aug; wet: Oct-Nov), under the legal national collection permit (ANLA - Resolucién 530
del 27 de Mayo de 2014). The study aimed to assess soil fauna communities associated with
leaf-litter decomposition and the successional gradient. To achieve this, we collected soil samples
of 30 cm x 30 cm x 5 cm depth from a set of 14 permanent plots distributed in Guasca, Tabio,
Guatavita, and the eastern hills of the capital city of Bogota (Torca). These plots are part of a
network of 36 20 m x 20 m plots and eight 50 m x 50 m plots. Further forest characteristics are
provided in [25]. In the case of Guasca, we collected 12 soil samples from four permanent plots
(i.e., three samples per plot) during each of the climatic seasons (n = 48 samples in total). Within
each soil sample, we stored two subsamples in separate plastic bags to distinguish between soil
fauna found in the leaf litter and the soil fauna within the 0-5 cm soil depth [26].

In the laboratory, soil fauna was manually sorted under a light stereoscopic microscope (Leica
10447197 Ez4) and preserved in 70% ethanol. The specimen was deposited in the biological
collection of Arthropods and other invertebrates of the Universidad Distrital Francisco José de
Caldas (CAUD-216). Taxonomic identification was performed following the original description
[13] and photographs were taken with a HAYEAR-6110 camera.

3. Results and Discussion

We found a female Biramus specimen (Fig. 2) in the soil layer of a mature upper Andean tropical
forest at 3140 m in Bogota’s high-plateau region (Cundinamarca, Colombia). To date, this is the
highest altitudinal record of the genus since earlier reports documented the altitudinal distribution
of Biramus below an altitude of 2000 m [12, 21, 22]. This finding also represents the first recorded
occurrence of Biramus in Colombia. The genus can be distinguished from other genera by the
following characters: (1) radius bearing two Oblique Radial Branches (ORB) or radial sectors, (2)
subcosta and anterior radial trace well separated in the basal half of the wing, (3) the first (more
proximal) fork of ORB1 located distal to the most proximal fork of ORB2, and (4) the base of
the union of the cross-vein of ORB1 without the anterior radial trace [12]. Precise taxonomic
determination in Hemerobiidae, as in many groups of neuropterans, often requires analysis and
comparison of specific somatic and genital characters in both sexes.
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Figure 1. Biramus Oswald, 1993 (Neuroptera, Hemerobiidae) record location in Colombia. The asterisk marks the
highest elevational record site of the genus in Guasca, Cundinamarca (Colombia) at 3140 m. Light blue diamonds
correspond to records of B. lunatus Oswald, 1993 in Venezuela, and dark blue triangles to B. aggregatus Oswald,
2004 in Panama, Costa Rica, and Mexico.

In this particular case, the absence of a male specimen hindered a thorough species-level
identification. However, the specimen is unlikely to be B. lunatus as its wing shape is notably
different (elongate-oval, non-falcate, and lacks a hyaline region at the site of the forewing falcation,
Fig. 2). Only the morphology of male genitalia will clarify the species identity and possibly the
species’ phylogenetic relationships.

The forests of Encenillo Biological Reserve where we found the specimen are dominated by native
Andean plant species such as Cavendishia bracteata (Ericaceae), Alnus acuminata (Betulaceae),
Mpyrsine coriacea (Primulaceae), Gaiadendron punctatum (Loranthaceae), Drymis granadensis
(Winteraceae), Weinmannia tomentosa (Cunnoniaceae), Bejaria resinosa (Ericaceae), and
Viburnum triphyllum (Viburnaceae). During our collection in October 2022, within the plot where
the Biramus specimen was found, several invertebrate families were identified, mainly detritivores
and herbivores, including millipedes (Trichopolydesmidae, Pyrgodesmidae), springtails
(Entomobryinae), harvestmen (Stygnidae), isopods (Philosciidae), beetles (Curculionidae,
Ptiliidae, Tachyporinae) and centipedes (Schendylidae, Scolopocryptopidae) [26]. Traditionally,
brown lacewings are collected using complementary sampling methods in the understory, such
as Malaise traps, yellow plate traps, black light traps, ground-level interception traps, black and
white light traps, and entomological nets [21, 22]. In this work, we accidentally collected the
genus by extracting soil samples.
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Figure 2. Female Biramus Oswald,1993 (Neuroptera: Hemerobiidae) from an upper Andean tropical forest in
Colombia (Guasca, Cundinamarca), showing (a) the habitus and (b) the left wing. ORB1 and ORB2 represent the
Oblique Radial Branches (equivalent to "radial sectors").

The Colombian record of Biramus updates the current distribution of this genus in northern South
America with the highest altitudinal record. Future fieldwork in other areas of Colombia should
explore whether this genus is restricted to Bogota’s high-plateau region and whether it occurs in
other biogeographical regions and even at higher elevations in the country.
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Notable extension del rango del género Biramus Oswald, 1993 (Neuroptera:
Hemerobiidae) y primer registro en Colombia

Resumen: Biramus Oswald, 1993 es un género de hemerébidos (Neuroptera) distinguido
por los rasgos morfoldgicos de sus alas anteriores. Este género se distribuye en Venezuela,
Panama, Costa Rica y México. Aqui, detallamos el primer registro de Biramus en Colombia,
basandonos en un solo espécimen hembra recolectado en un bosque altoandino, a una altitud
superior a 3,000 m, en Guasca - Cundinamarca. Este nuevo registro extiende la distribucion
del género en 440 km hacia el noroeste de la region de América del Sur y representa su
registro altitudinal mas alto, expandiendo su distribucion elevacional en 1373 m.

Palabras Clave: Distribucion; Hemerdbidos; Insectos con alas reticuladas; Rango altitudinal;
Taxonomia.
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Notavel extensdo do alcance do género Biramus Oswald, 1993 (Neuroptera:
Hemerobiidae) e primeiro registro na Colombia

Resumo: Biramus Oswald, 1993 é um gé€nero de hemerobideos (Neuroptera) distinguido
pelas caracteristicas morfoldgicas de suas asas anteriores. Esse género € distribuido na
Venezuela, Panama, Costa Rica e México. Aqui, detalhamos o primeiro registro de Biramus
na Colombia, baseado em um dnico espécime fémea coletado em uma floresta alto-andina, a
uma altitude superior a 3.000 m, em Guasca - Cundinamarca. Este novo registro estende a
distribui¢do do género em 440 km para o noroeste da regido da América do Sul e representa
o0 seu registro altitudinal mais alto, expandindo sua distribuicao elevacional em 1373 m.

Palavras-chave: Alcance altitudinal; Distribuicdo; Hemerobideos; Insetos com asas
reticuladas; Taxonomia.

Universitas Scientiarum:218-227 http://ciencias.javeriana.edu.co/investigacion/universitas-scientiarum


http://ciencias.javeriana.edu.co/investigacion/universitas-scientiarum

Castillo-Avila & Castillo-Figueroa, 2024 227

Camilo Castillo-Avila

Biologist. Currently a master student in Forest Management, Utilization, and Conservation
at Universidad Distrital Francisco José de Caldas (Bogota, Colombia). Camilo conducts
research in the Arthropod Research Group KUMANGUI at Universidad Distrital Francisco
José de Caldas.

ORCID: 0000-0001-7973-5488

Dennis Castillo-Figueroa

Ecologist and Biologist. Currently a PhD candidate of Biological and Biomedical Sciences
at the Universidad del Rosario (Bogota, Colombia). Dennis’ research focuses on functional
ecology, biological conservation, and natural history of neotropical species, particularly in
understanding the functional mechanisms by which anthropogenic pressures affect biodiversity
and ecological processes.

ORCID: 0000-0002-4584-0762

Universitas Scientiarum:218-227 http://ciencias.javeriana.edu.co/investigacion/universitas-scientiarum


https://orcid.org/0000-0001-7973-5488
https://orcid.org/0000-0002-4584-0762
http://ciencias.javeriana.edu.co/investigacion/universitas-scientiarum

	Introduction
	Materials and Methods
	Results and Discussion
	Acknowledgments
	Conflict of interest

