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ABSTRACT

As a result of sampling carried out in the pAramo complexes of Santa Inés and Sonsén and two for-
ests in the municipalities of Envigado and Yarumal, the Phengodidae genera Pseudophengodes, Micro-
phengodes, Euryopa, Cephalophrixothrix, Halffterus, Howdenia, Ptorthodius, Pseudomastinocerus,
Stenophrixothrix, Taximastinocerus and Penicillophorus are recorded. Halffterus is a new record from
Colombia and all the genera are recorded for the first time from the Department of Antioquia. The
ecosystem where the greatest abundance was found was the forest and the most effective trap for their
capture was the Malaise ground trap. Finally, a key to the genera known from Colombia is provided.

Keywords: Bioluminescent coleoptera, Forest, Glowworm beetle, Grassland, Paramo.

RESUMEN

Como resultado de muestreos realizados en los complejos de paramo de Santa Inés y Sons6n y dos
bosques en los municipios de Envigado y Yarumal se registran los siguientes géneros de Phengodidae,
Pseudophengodes, Microphengodes, Euryopa, Cephalophrixothrix, Halffterus, Howdenia, Ptorthodius,
Pseudomastinocerus, Stenophrixothrix, Taximastinocerus y Penicillophorus. Halffterus es un nuevo re-
gistro para Colombia y todos los géneros son primeros registros para el departamento de Antioquia.
El ecosistema donde se present6 una mayor abundancia fue el bosque y la trampa mas efectiva para su
captura fue la trampa Malaise de suelo. Finalmente, se proporciona una clave para los géneros conoci-
dos de Colombia.

Palabras clave: Bosque, Coleopteros bioluminiscentes, PAramo, Pastizal, Trenecitos.
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] INTRODUCTION

Phengodidae (Coleoptera: Elateroidea) is mainly an Amer-
ican group of bioluminescent beetles that are distributed
from south Canada to northern Argentina (Vega-Badillo
et al. 2020a). Phengodids are nocturnal and can be found
from coastal ecosystems to high Andean ecosystems such
as paramos. Family members are highly abundant in zones
with high vegetation cover, such as forests, although they
can also be found in grasslands. In general, they inhabit
leaf litter and ground-level structures, being predators of
millipedes and soft-bodied insects. (Wittmer 1976, Viviani
and Bechara 1997, Sinchez-Echeverria et al. 2014).

Females are neotenic while males are soft-bodied, usual-
ly with biflabellate antennae with ten to twelve antenno-
meres (filiform in Penicillophorinae), exposed head, and
short acuminated elytra below which the slightly folded
hind wings protrude; the aedeagus is trilobed and its central
lobe support a conspicuous flagellum (absent in Cydistinae)
(Kundrata et al. 2019, Ferreira et al. 2024). Larvae and fe-
males are recognized by a pair of luminescent organs on
each corporal segment and some species also have a pair of
bioluminescent organs in the head capsule. The produced
light can be green, yellow, orange or red, depending upon
the species (Viviani and Bechara 1997).

Phengodidae is composed of five subfamilies Cenophen-
ginae Roza, Vega-Badillo, Zaragoza-Caballero, Kundrata
and Mermudes, 2024, Cydistinae Paulus, 1972, Mastinoc-
erinae LeConte, 1881, Penicillophorinae Paulus, 1975, and
Phengodinae LeConte, 1861; and have approximately 300
species distributed in 43 genera (Zaragoza-Caballero and
Zurita-Garcia 2015, Kundrata et al. 2019, Vega-Badillo and
Zaragoza-Caballero 2019, Roza and Mermudes 2019, 2020,
Vega-Badillo et al. 2020b, 2021, 2023, Roza 2023, Coelho et
al. 2024, Ferreira et al. 2024). Of these, 25 species in thir-
teen genera have been recorded from Colombia, usually only
from their type-localities (Uchima-Taborda c2021).

This study aims to provide an inventory of its generic
diversity in the high Andean ecosystems of the Central
Andes, in the department of Antioquia, Colombia. Addi-
tionally, the study seeks to provide information on the
plant cover used by this family within these ecosystems
and provide a key for the genus recorded from Colombia.

| METHODS

Specimens were collected in the Central Cordillera in the
department of Antioquia, between the years 2016-2019,
in the paramo complexes of Santa Inés and Sonsén, and
in the municipalities of Envigado and Yarumal (Fig.
1a-f, see supplementary material for collection site coor-
dinates and altitudes). The Santa Inés paramo complex,
also called Belmira paramo, is located in north central An-
tioquia, where covers around 90.85 km2 and is composed
of mountain rainforest and super humid paramo (IAvH
2012, Vasquez-Cer6n 2012). The Sonsén paramo complex
is located in southwestern Antioquia, where it covers an
estimated 33.89 Km2, and is composed of a series of high
Andeanforest,subparamo,andparamopatches(IAvH 2012,
Alzate-Guarin et al. 2016).

The locality in the municipality of Envigado is a closed
canopy peri-urban forest whose higher part is considered
as a high humid forest (Delgado-Vélez 2007). The locali-
ty sampled in Yarumal, is part of the Santa Rosa de Osos
high plateau, and corresponds to a mountain forest with
heights between 2000-2600 m and near the Ventanas alto
and the Llanos de Cuiva (the Cuiva planes).

In each paramo complex bimonthly samplings were con-
ducted over one year, each sampling with a length of ten
days. For the Santa Inés complex sampling was between
December of 2016 and December of 2017, and for the
Sonson complex, between March of 2018 and June of
2019. For each complex, three localities were selected,
and three types of vegetation cover were sampled: Grass-
land, Forest, and Paramo. For each plant cover the follow-
ing traps were installed: ground Malaise, canopy Malaise,
emergence Malaise, and colored plates, as well as capture
transects with an entomological net. Additionally, for the
Sonsén complex, an unbaited pitfall trap was used. For
the samplings carried out in Envigado and Yarumal, Mal-
aise ground traps were used in a forest cover, in Yarumal
between November 2016 and June 2017, while for Enviga-
do between September 2016 and August 2018.

Collected specimens were preserved in 96 % alcohol,
identified, and deposited in the Colecciéon Entomologica
Universidad de Antioquia (CEUA). Occurrence maps were
made with QGIS (QGIS Development Team 2018), and for



each map, the records with specific locations available in the
literature were included. Images were taken with a Moti-
cam 5MP attached to a stereomicroscope Olympus SZx7,
stacked with Helicon Focus (Helicon Soft c2020), and ed-
ited with Adobe Photoshop CS6.

Taxonomic identifications were made following avail-
able keys (e.g., Zaragoza-Caballero and Pérez-Hernandez
2014, Vega-Badillo et al. 2023), original descriptions, and
comparisons with deposited material in reference collec-
tions. Morphologic terminology follows Wittmer (1976),
Zaragoza-Caballero and Pérez-Hernandez (2014), and
Vega-Badillo et al. (2023).

Specific information on sampled localities and examined
material for each genus can be found in the supplemen-
tary material. All the records generated in this study are
included in (Table 1), additionally, a key for the known

Uchima-Taborda et al, 2025. Caldasia 47: e106517

Colombian Phengodidae genera is presented. Barplots
were made with R software and its packages and ggplot (R
Development Core Team c2011, Wickham c2016).

B RESULTS

A total of 389 individuals were identified, belonging to
the following genera Pseudophengodes Pic, 1930, Micro-
phengodes Wittmer, 1976, Euryopa Gorham, 1881, Ceph-
alophrixothrix Wittmer, 1976, Halffterus Vega-Badillo et
al., 2023, Howdenia Wittmer, 1976, Ptorthodius Gorham,
1881, Pseudomastinocerus Wittmer, 1963, Stenophrixo-
thrix Wittmer, 1963, Taximastinocerus Wittmer, 1963,
and Penicillophorus Paulus, 1973. Specimens were present
in all the types of vegetal cover (Fig. 2). Halffterus is a new
record from Colombia, and all the other genera represent
new records for the Department of Antioquia (Table 1).

Table 1 Phengodidae genera recorded for Colombia, and their presence in other countries (Zaragoza-Caballero and Pérez-Herndndez 2014, Chaboo

et al. 2015, Vega-Badillo et al. 2020b, 2023)

Recorded locality for Colombia

American distribution
(species number)

Phengodinae

**Antioquia (Envigado, Sonson), Valle del Cauca
(Buenaventura)

Microphengodes Wittmer, 1976

Phengodes (Phengodella) Wittmer,

1975 Cundinamarca (Bogota)

Pseudophengodes Pic, 1930

**Antioquia (Belmira, Envigado, Sonsén), Cundina-
marca (Bogota, Monterredondo)

Ecu (1), Col (1), Pan (1)

Bol (1), Bra (1), Col (2), CR (3), Ecu (2),
Gua (2), Hon (1), Mex (11), Nic (1), Pan (2),
TT (1), US (3), Ven (3)

Arg (1), Bol (2), Bra (3), Chi (1), CR (1),
Col (6), Ecu (6), GF (2), Per (4), Ven (8)

Mastinocerinae

Cephalophrixothrix Wittmer, 1976

Cleicosta Vega-Badillo et. al, 2020 Cundinamarca (Bogotd)

Eurymastinocerus Wittmer, 1963  Valle del Cauca (Dagua)

Euryopa Gorham, 1881
*Halffterus Vega-Badillo et al. 2023

tafa, Sonson, Yarumal)

Howdenia Wittmer, 1976

**Antioquia (Belmira, Envigado, Sonsén, Yarumal)

**Antioquia (Envigado), Cauca (Silvia)

**Antioquia (Belmira, Envigado, San José de la Mon-

**Antioquia (Belmira, Envigado, Sonsén, Yarumal),
Cundinamarca (Monterredondo)

Col (1), Ecu (2)
Col (2)

Ecu (1), Col (1), Gua (1), Pan (1), PR (1), Tri
(1), Ven (2)

Arg (1), Bra (4), Col (1), CR (1), Ecu (1),
Gua (1), Mex (1), Par (1)

*Col (0), Per (1)

Arg (1), Bol (1), Bra (2), Ecu (1), GF (2), TT (1),
Ven (3)

(Continued)
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American distribution
(species number)

Recorded locality for Colombia

Phengodinae

Arg (4), Bol (3), Bra (1), Chi (4), Col (1),

Mastinomorphus Wittmer, 1976 Ecu (1), Gua (1)

Valle del Cauca (Buenaventura)

Col (1), CR (2), Ecu (2), GF (1), Pan (2),
Ven (1)

**Antioquia (Envigado, Yarumal), Cundinamarca
(Bogota)

Pseudomastinocerus Wittmer,
1963

**Antioquia (San José de la Montafia, Sonsén, Yaru-

Ptorthodius Gorham, 1881 Bra (0), Col (1), Pan (1), TT (1), Ven (2)

Stenophrixothrix Wittmer, 1976

Taximastinocerus Wittmer, 1976

mal), Magdalena (Aracataca)

**Antioquia (Belmira, Envigado, San José de la Mon-
tafia, Sonson, Yarumal), Cauca (Puracé), Cundinamar-

ca (Bogota), Magdalena (Santa Marta)

**Antioquia (Envigado), Cesar (Pueblo Bello)

Arg (2), Bel (1), Bol (1), Bra (4), Col (4), CR
(2), Ecu (5), EU (1), GF (2), Mex (1), Pan (3),
Per (1), TT (1), Uru (1)

Bol (1), Bra (3), Col (3), Gua (1), GF (4)
Mex (1), Pan (1), Par (1), Per (0), Ven (6)

Penicillophorinae

Penicillophorus Paulus, 1973

**Antioquia (Envigado, Yarumal), Magdalena (Ciénaga) Col (1), Per (0)

* New record from Colombia, **New records from Antioquia. Abbreviations of countries: Arg: Argentina, Bel: Belize, Bol: Bolivia, Bra: Brazil, Chi: Chile, Col:
Colombia, CR: Costa Rica, Ecu: Ecuador, Gua: Guatemala, FG: French Guyana, Per: Peru, Mex: Mexico, PR: Puerto Rico, Pan: Panama, Par: Paraguay, TT:
Trinidad y Tobago, Uru: Uruguay, US: United States, Ven: Venezuela. Species number O indicates a generic record without identified species.

1. Key to Phengodidae genera present in Colombia
(adapted from Zaragoza-Caballero and Pérez-
Hernandez 2014, Roza and Mermudes 2020,
Vega-Badillo et. al. 2020a, Ferreira et. al. 2024)

4(3)

- Antennal tubercles prominent and close to each
other, transversal sulcus barely visible (Fig. 4a-d),
abdomen with or without light organ ... 4

Light organ present in ventrites VI and VII (Fig. 3b),

1 Antennae with ten antennomeres, serrated not lengths from 8 to 18 mm ... Pseudophengodes Pic
biflabellated, presence of a tuft of setae on each side of - Light organ in ventrites VI and VII absent, lengths
ventrites I and II, wing venation reduced, RP absent, from 4 to 7 mm ... Microphengodes Wittmer
radial cell open and anal cell absent (Fig. 3m), labial
palps with just one segment (Penicillophorinae) ... 5(2) Head with two separated tentorial fossae, gular
Penicillophorus Paulus sutures separated (by about the mentum width)

] and parallel anteriorly; elytra short, last seven
- Antennae W?th ten-twelve  antennomeres, tergites exposed; lateral lobes of aedeagus narrowed
biflabellated (Fig. 3a, 5¢). Ventrites without tuft of medially to toothless apex .... Cleicosta Vega-Vadillo,
setae, wing venation not reduced, RP present, radial Zaragoza-Caballero, and Tvie
cell variable and anal cell present, labial palps with
variable number ... 2 - Head with just one tentorial fossa (Fig. 4f, 4h), in
) ) some cases two fossae can be present but contiguous
2(1) Max.lllary p.alp?s léng anfl thin, last. palpomére and inside the same depression. Gular sutures fused
guttiform, similar in longitude and wide as third or subparallel and closely approximate (separated
(Fig. '4a—d), labial - palps three—segmer.lted, one by less than half of the mentum width); elytra and
tentorial fossa, one gular suture (Phengodinae). ... 3 aedeagus variable ... 6
- Maxillary palps short, last palpomere securiform, 6(5) Antennae with eleven antennomeres (Fig. 5¢) ... 7
longer and wider than third (Fig. ge-f, 40), labial
palps with one to three segments, one or two tentorial - Antennae with twelve antennomeres ... 8
fossae, one or two gular sutures (Mastinocerinae) ... 5 () Interantennal distance longer than scape length
3(2) Antennal tubercles separated, with a deep transverse (Fig. 4g-h), antennomeres IV-X with lanceolated

sulcus behind, abdomen without light organ ...
Phengodes (Phengodella) Wittmer

flabellae (Fig. 4¢), mandible simple, tarsal comb present
in pro and mesotarsomere I ... Euryopa Gorham
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Figure 1 .a-b Sampled localities. a. General map of Colombian territory, b. Paramo complexes in the high Andean ecosystems of the central cordillera
of Antioquia. c-f. Sampled localities, c. Yarumal, d. Belmira and San José de la Montafa, e. Envigado, f. Sonson.

- Interantennal distance similar or slightly smaller
than scape length (Fig. 4i-j), mandible simple,
these overlapping, ventral comb present in only
protarsomere I ... Halffterus Vega-Badillo, Ramirez-
Ponce, and Zaragoza-Caballero

8(6) Tarsal combs absent in all tarsomeres, dentated
claws (Fig. 5g), interantennal space shorter than
scape length (Fig. 4p) ... Stenophrixothrix Wittmer

- Tarsal combs present (Fig. s5e-f), claws and

interantennal space variable ... 9
9(8) Tarsal comb presents only in protarsomere ... 10
- Tarsal comb presents in pro and mesotarsomere I ... 11

10(9) Front narrow, interantennal distance shorter than
scape length (Fig. 4k), metepisterna with long and
dense comb of hairs (reduced in some specimens)
(Fig. 5d) ... Howdenia Wittmer

- Front wide, interantennal distance longer than
scape length (Fig. 5a-b), metepisternal comb absent
... Taximastinocerus Wittmer

11(9) Mandible tooted, posterior border of pronotum
discontinuous (Fig. 41-m) Pseudomastinocerus
Wittmer

- Mandible simple, posterior border of pronotum
variable ... 12

12(11) Antennomeres IV-X with flabellae, XI wide and
without flabellae ... Eurymastinocerus Wittmer

- Antennomeres IV-XI with flabellae ... 14

13(12) Tarsal comb occupies only the apical half of the
protarsomere I, protarsomeres I and II subequal
(Fig. 5e), posterior border of pronotum with a central
depression (Fig. 4e) ... Cephalophrixothrix Wittmer
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Figure 2 a-b. a. Phengodidae genera and sampling method used. b. Abundance per plant cover.

- Tarsal comb as long as tarsomere length (Fig. 5f),
protarsomere II shorter than I ... 15

14(13) Interantennal distance wide, labial palpi three-
segmented (Fig. 4n-o0), claw base dentated ...
Ptorthodius Gorham

- Interantennal distance narrow, labial palpi two-
segmented and claws simple ... Mastinomorphus
Wittmer

2. Subfamily Phengodinae
Pseudophengodes Pic, 1930 (Figs. 3a-b, 4a-b)

Remarks. The genus has been recorded from altitudes
between 120 to 4000 m elevation (Wittmer 1976,
Constantin 2014). In Colombia, there are records from
Bogota, Popayéan, Tunja, Leticia, and “Cordillera central”
(Wittmer 1976, Zaragoza-Caballero and Pérez-Hernandez
2014, Martinez and Morales 2020). Herein, the genus is
recorded for the municipalities of Belmira, Envigado, and
Sonsoén (Fig. 6a), in closed canopy forests and grasslands,
between 2000 and 3020 m.

Examined material: COLOMBIA. Antioquia: Belmi-
ra (one male), Envigado (one male), Sonsén (four males)
(Fig. 6a).

Microphengodes Wittmer, 1976 (Figs. 3¢, 4¢-d)

Remarks: For Colombia, only the type-specimen of M.
howdeni Wittmer, 1976 has been recorded, which was
collected at 365.76 m in Valle del Cauca (Wittmer 1976).

In this work the genus was found in the municipalities of
Sonsén and Envigado (Fig. 6a), between 2000 and 3045
m, in forest and paramo. This is the second record of the
genus for Colombia, and the first for paramo ecosystems.

Examined material: COLOMBIA. Antioquia: Envigado
(two males), Sonson (ten males) (Fig. 6a).

3. Subfamily Mastinocerinae
Cephalophrixothrix Wittmer, 1976 (Figs. 3d, 4e-f, 5¢)

Remarks: In Colombia, there is only one recorded spe-
cies, C. columbianus Wittmer, 1976, whose type-locali-
ty is “Nov. Granada” (Wittmer 1976). The records of this
study are the first with specific localities of the genus for
Colombia. Herein, it was collected in the municipalities of
Belmira, Envigado, Sonsén, and Yarumal, in forests and
grasslands, between 2000 and 2789 m (Fig. 6b).

Examined material: COLOMBIA: Antioquia: Belmi-
ra (one male), Envigado (two male), Sonsén (one male),
Yarumal (two males) (Fig. 6b).

Euryopa Gorham, 1881 (Figs. 3¢, 4g-h, 5¢)

Remarks: Euryopa has been previously recorded for al-
titudes between 250 and 1800 m (Wittmer 1976, 1996). In
Colombia, only E. caucaensis Wittmer, 1976 is recorded from
Cauca (Wittmer 1976). In this work it is recorded in forest cov-
er in the municipality of Envigado, at 2000 m (Fig. 6b). This is
the second record of the genus Euryopa for the country.
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Figure 3. a-i. Habitus of Phengodidae genera in high Andean ecosystems in the central cordillera of Antioquia. Dorsal view. Males. a-b. Pseudophen-
godes, a. Dorsal view, b. Ventral view, c. Microphengodes, d. Cephalophrixothrix, e. Euryopa, f. Halffterus, g. Howdenia, h. Pseudomastinocerus, i. Ptorthodius,

j-k. Stenophrixothrix, I. Taximastinocerus, m. Penicillophorus. Scale bar: 1 mm.

Examined material: COLOMBIA: Antioquia: Enviga-
do (17 males) (Fig. 6b).

Halffterus Vega-Badillo et al., 2023 (Figs. 3f, 4i-j)

Remarks: This is the first record for Colombia and the
Andean region. In this work it is recorded in the munic-

ipalities of Belmira, Envigado, San José de la Montana,
Sonsén, and Yarumal (Fig. 6b), between 2000 and 3364
m, in grassland, forest, and paramo covers.

Examined material: Colombia: Antioquia: Belmira
(twelve males), Envigado (31 males), Sonsén (two males),
Yarumal (eleven males) (Fig. 6b).
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Howdenia Wittmer, 1976 (Figs. 3g, 4k, 5d)

Remarks: For Colombia, only H. columbiana (Wittmer,
1963) has been recorded, for the Department of Cundina-
marca (Wittmer, 1963). This is the first record in paramo

ecosystems of the Cordillera Central, in the municipalities

Figure 4. a-o. Head of Phen-
godidae genera in high An-
dean ecosystems in the cen-
tral cordillera of Antioquia.
Dorsal and ventral view.
Males. a-b Pseudophengodes
sp. a. Dorsal, b. lateral. c-d.
Microphengodes sp. c¢. Dorsal,
d. lateral. e-f. Cephalophrixo-
thrix sp. e. Dorsal, f. Ventral.
g-h. Euryopa sp. g. Dorsal, h.
Ventral. i-j. Halffterus sp. i.
Dorsal, j. lateral. k. Howdenia
sp. Dorsal, I-m. Ptorthodius sp.
I. Dorsal, m. Ventral. n-o. Pseu-
domastinocerus sp. e. Dorsal, f.
Clypeus and mandible Dorsal,
p. Stenophrixohrix sp. Dorsal.
Scale bar: 1 mm.

of Belmira, Envigado, Sonsén and Yarumal, in forest and
grassland, between 2000 and 3364 m (Fig. 6¢).

Examined material: COLOMBIA: Antioquia: Belmira
(six males), Envigado (eleven males), Sonson (two males),
Yarumal (one male) (Fig. 6¢).
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Figure 5. a-b. Taximastinocerus sp. head a. Dorsal view, b. Frontal view. c. Euryopa sp. antenna. d. Howdenia sp. Metepisterna, yellow arrow indicates
the pilose region, e-g. Protarsi. e. Cephalophrixothrix sp. f. Ptorthodius sp. g. Stenophrixothrix sp. Scale bar: 1 mm.

Pseudomastinocerus Wittmer, 1963 (Fig. 3h, 4 1-m)

Remarks: The genus has been previously recorded
between 300 and 2400 m, in Colombia, P. ruficeps (Pic,
1925) is recorded for Cundinamarca (Wittmer 1976, Con-
stantin 2016). In this study, it is recorded for forests, in the
municipalities of Envigado and Yarumal, between 2000
and 2600 m (Fig. 6¢). This is the second record of the ge-
nus in the country.

Examined material: COLOMBIA: Antioquia: Enviga-
do (17 males), Yarumal (26 males) (Fig. 6¢).

Ptorthodius Gorham, 1881 (Figs. 3i, 41n-0)

Remarks: In Colombia it has been recorded for the depart-
ment of Cérdoba. Herein, it is recorded for the municipalities
of Sonsén, San José de la Montaha and Yarumal (Fig. 6¢), in
forest and paramo covers, between 2970 and 3207m.

Examined material: COLOMBIA: Antioquia: San José
de La Montafia (one male), Sonson (five males) (Fig. 6¢).

Stenophrixothrix Wittmer, 1963 (Figs. 3j-k, 4p)

Remarks: For Colombia it has been recorded in the
departments of Cauca, Cundinamarca and Santa Marta

(Wittmer 1976). Herein, it is recorded in the municipali-
ties of Belmira, Envigado, San José de la Montana, Sons6n
and Yarumal, in grasslands, forests, and paramos, between
2000 and 3364 m (Fig. 6¢). The genus shows a great mor-
phological variability, and among the collected specimens
it is possible to distinguish two groups, a first one with big
specimens (>7 mm), with stout body, and with the inter-
antenal distance shorter than scape (Fig. 3j, 4p), and the
second one with smaller specimens (<7 mm), with slender
body, and the interantennal distance not evidently shorter
than scape (Fig. 3k).

Examined material: COLOMBIA: Antioquia: Bel-
mira (39 males), Envigado (81 males), San José de La
Montafia (eight males), Sonsén (67 males), Yarumal (24
males) (Fig. 6d).

Taximastinocerus Wittmer, 1963 (Figs. 3 1, 5a-b)

Remarks: The genus has been recorded between 120 and
1450 m (Wittmer 1976, 1988, Constantin 2014). Herein, a
specimen is recorded in forest at 2000 m in the municipal-
ity of Envigado (Fig. 6d).

Examined material: COLOMBIA: Antioquia: Enviga-
do (one male) (Fig. 6d).
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Figure 6 a-d. Occurrence map for the genera found in this study, with additional records found in the literature. a. Pseudophengodes and Micro-
phengodes, b. Euryopa, Cephalophrixothrix, and Halffterus, c. Howdenia, Ptorthodius, and Pseudomastinocerus, d. Stenophrixothrix, Taximastinocerus, and
Penicillophorus.



4. Subfamily Penicillophorinae.
Penicillophorus Paulus, 1973 (Fig. 3m)

Remarks: In Colombia P. ctenotarsus Paulus, 1973 has
been recorded for the department of Magdalena, collected
between 1400 and 1600 m (Paulus 1973). In the present
study it was collected in forest, in the municipalities of En-
vigado and Yarumal (Fig. 6d). This is the second record
of the genus for the country and the first one at a height
greater than 1600 m.

Examined material: COLOMBIA: Antioquia: Enviga-
do (two males), Yarumal (two males) (Fig. 6d).

l DIscussIiON

Andean and high Andean ecosystems from the north of
Los Andes cordillera, exhibit a great richness of taxa. Of
the eleven genera found (Fig. 2a), one is a new record
from Colombia (Table 1). Envigado is the richest and most
diverse sampled locality (Fig. 2b). The most diverse and
richest plant cover was forest, where all genera were pres-
ent. Specifically, Euryopa, Penicillophorus, Pseudomasti-
nocerus, and Taximastinocerus were exclusive to this cov-
er in heights below 2600 m. In grasslands Cephalophrixo-
thrix, Halffterus, Microphengodes, Pseudophengodes,
and Stenophrixothrix were present. Finally, in paramo
Halffterus, Howdenia, Microphengodes, Ptorthodius and
Stenophrixothrix were observed, where only Stenophrixo-
thrix was previously recorded for high Andean paramo
(Wittmer 1976). The great abundance of Stenophrixothrix
specimens suggests that the genus is very representative
of mountain ecosystems, which has also been previously
noted by Colares et al. (2021) in mountain ecosystems in
southern Brazil.

Regarding to paramo complexes, forest had the highest spec-
imen abundance and genera richness, this can be related to
the fact that some morphological aspects of the group (i.e.
short elytra and soft tegument) are possibly an adaptation
to habitats that do not present sudden temperature changes
and few direct wind exposition (Viviani and Bechara 1997).
This high abundance in forest can be related to the family
predatory behavior, in which they are predators of groups
that are especially abundant in leaf litter and rotten logs
(e. g. milipedes and softbodied insects), resources that are
abundant in habitats with great vegetal cover (Viviani et al.
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2010). Phengodidae abundance in paramo complexes shows
that the less disturbed covers, forest, and paramo, have a
greater number of taxa when compared with more disturbed
and altered covers as grasslands, this result is consistent
with the use of bioluminescent beetles as environmental
bioindicators (Viviani et al. 2010). Our results suggest that
high Andean forests in the central cordillera are important
centers of Phengodidae diversity. In this study the sampling
method with the most captures was the Malaise ground trap,
followed by the Malaise canopy trap (Fig. 2a). This can be
directly related to aspects of their biology such as being pre-
dominantly low-flying individuals, because the ground is
where there are greater food resources and females (Viviani
and Bechara 1997, Viviani et al. 2010).

This study is the first approach to Phengodidae diversity in
high Andean ecosystems, and provides ecological informa-
tion about the plant cover use and altitudinal distribution
for these taxa. It is important to mention that in the case of
the localities in Envigado and Yarumal, both forests were
totally or partially cut down, this is a consequence of urban
expansion and soil-use change in the area, phenomena
that lead to fragmentation and connectivity lost in forest
patches (Arias-Alzate et al. 2016).

| CONCLUSIONS

The ecosystems of the northern Andes cordillera are home
to a great diversity of Phengodidae, being Stenophrixothrix
the most abundant genus. In these ecosystems the more
preserved plant cover the ones that support the greatest
abundance and diversity of phengodids. Although their
role as bioindicators has not been studied yet, our findings
in the north of Los Andes cordillera add evidence to the
study of bioluminescent beetles as potential bioindicators.
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l SUPPLEMENTARY MATERIAL, SAMPLED LOCALITIES:

g’ir:lap'{g Municipality Locality Latitude Longitude Vfogfgﬁl Ifg‘lr:"igtézg,ilggll)
5,812861 75,2684 Paramo 3010-3055
Vereda Nori, Cerro Nori 5,809667 -75,269 Bosque 2860-2940
5,809517 75,2712 Pastizal 2720-2770
5,725972 75,2493 Paramo 3240-3310
Sonsén Sonsén ‘C/Z;fgiassagaﬁfnqgffg) 5727096 75,257 Bosque 2900-2955
5,726901 -75,2634 Pastizal 2720-2745
5726238 75,2505 Paramo 3170-3260
Lereda san aﬁfr';gffé’) 5726718 75,256 Bosque 2955-3000
5727384 -75,2626 Pastizal 2745-2765
6,762229 -75,7231 Paramo 3165-3190
2an José deLa \E/leéefrfgg' Gt e 6,764901 -75,7095 Bosque 2980-3045
6,764743 75,7194 Pastizal 3080-3120
6,645901 75,6704 Paramo 3185-3200
Santa Inés yereda La Candelaria, 6,642983 75,6676 Bosque 3005-3080
, 6,641399 75,6672 Pastizal 2970-3020
Belmira 6,632639 75,6453 Paramo 3190-3205
\L’:;ﬁﬂaa ik lesstl 6,634233 75,6587 Bosque 2980-3050
6,630476 75,6631 Pastizal 2915-2945
Envigado 6,139736 755538545 Bosque 2000
Yarumal 6,91069 -75.42792 Bosque 2000-2600

(CEUA:115447); one male, same data except: 24-v-04-
vi-2019, J. Sauceda, M.I. Salinas, J. Vallejo, D. Uchima,
M. Posada (CEUA:115516).

B SUPLEMENTARY MATERIAL, COLLECTION
DETAILS OF THE EXAMINED SPECIMENS:

Pseudophengodes Pic, 1930

Microphengodes Wittmer, 1976
Examined material: COLOMBIA. Antioquia:

male, Belmira, Vereda La Candelaria, El Morro, 6.642983,

One

Examined material: COLOMBIA. Antioquia: En-

-75.667603, 3005-3080m, Bosque, trampa Malaise suelo,
21-30-vi-2017, A.L. Montoya, C. Rodriguez (CEUA:115442).
One male, Envigado, Loma del Escobero, Parcelacion
Nubarrones, 6.139736, -75.5538545, 2000m, Bosque,
trampa Malaise suelo, 24-viii-16-ix-2018, M. Wolff and
C. Henao-Sepulveda (CEUA:115528). One male, Sonson,
Vereda San Francisco, Cerro Las Palomas (A), 5.727096,
-75.257001, 2900-2955m, Bosque, trampa Malaise sue-
lo, 09-19-ii-2019, M.I. Salinas, J. Sauceda, I. Ceballos,
D. Uchima, A. Mejia (CEUA:115478); one male, same
data except: 25-xi-05-xii-2018, J. Vallejo, A.M. Echever-
ry, M.I Salinas, J. Sauceda (CEUA:115452); one male,
same data except: Cerro Las Palomas (B), 5.727384,
-75.262556, 2745-2765m, Pastizal, trampa Malaise suelo,
01-12-ix-2018, M.I. Salinas, A.M. Echeverry, A.L Montoya

vigado, One male, Envigado, Loma del Escobero, Par-
celacion Nubarrones, 6.139736, -75.5538545, 2000m,
Bosque, trampa Malaise suelo, 07-20-v-2017, M. Wolff
and C. Henao-Septilveda (CEUA:116085); one male, same
data except: 17-vi-01-vii-2017 (CEUA:116132). One male,
Sonsoén, Vereda Nori, Cerro Nori, 5.809517, -75.271225,
2720-2770 Pastizal, red entomolégica, 01-12-ix-2018, M.1I.
Salinas, A.M. Echeverry, A.L Montoya (CEUA:115448);
one male, same data except: 5.809667, -75.269028, 2860-
2940m, Bosque, 25-xi-05-xii-2018, J. Vallejo, A.M. Eche-
verry, M.I Salinas, J. Sauceda (CEUA:115459); one male,
same data except: (CEUA:115466); one male, same data
except: 09-19-ii-2019, M.I. Salinas, J. Sauceda, I. Ce-
ballos, D. Uchima, A. Mejia (CEUA:115476); one male,
same data except: (CEUA:115488); one male, same data



except: 5.812861, -75.268444, 3010-3055m, Péaramo,
red entomoldgica (CEUA:115491); one male, Vereda San
Francisco, Cerro Las Palomas (A), 5.727096, -75.257001,
2000-2955m Bosque, trampa Malaise suelo, 25-xi-05-
xii-2018, J. Vallejo, A.M. Echeverry, M.I Salinas, J. Sauce-
da (CEUA:115453); one male, same data except: 09-19-
ii-2019, M.I. Salinas, J. Sauceda, I. Ceballos, D. Uchima,
A. Mejia (CEUA:115501); one male, same data except:
5.726901,-75.263412, 2720-2745 Pastizal, red entomolgi-
ca, 24-v-04-vi-2019, J. Sauceda, M.I. Salinas, J.Vallejo, D.
Uchima, M.Posada (CEUA:115502); one male, Cerro Las
Palomas (B), 5.726718, -75.256032, 2955-3000m Bosque,
25-xi-05-xii-2018, J. Vallejo, A.M. Echeverry, M.I Salinas,
J. Sauceda (CEUA:115473).

Euryopa Gorham, 1881

Examined material: COLOMBIA. Antioquia: One male,
Envigado, Loma del Escobero, Parcelacion Nubarrones,
6.139736, -75.5538545, 2000m, Bosque, trampa Malaise
suelo, 12-25-iii-2017, M. Wolff and C. Henao-Sepilveda,
(CEUA:116115),two males, same data except: 25-iii-10-
iv-2017, (CEUA:116123), two males, same data except: 10-
22-iv-2017, (CEUA:116107),0ne male, same data except:
29-iv-07-v-2017, (CEUA:116101),three males, same data
except: 27-v-10-vi-2017, (CEUA:116128),five males, same
data except: 15-30-vii-2017, (CEUA:116078),0ne male, same
data except: 12-23-viii-2017, (CEUA:116091),one male,
same data except: 20-v-03-vi-2018, (CEUA:116131),0ne
male, same data except: 07-24-viii-2018, (CEUA:116158).

Cephalophrixothrix Wittmer, 1976

Examinedmaterial: COLOMBIA: Antioquia: Belmira,
One male, Belmira, Laguna, 6.630476, -75.663106. 2915-
2045m, Pastizal, trampa Malaise suelo, 02-12-xii-2017,
J. Torres-Toro; J.P.Carmona, (CEUA:115446). One male,
Envigado, Loma del Escobero, Parcelacion Nubarrones,
6.139736. -75.5538545, 2000m, Bosque, trampa Malaise
suelo, 04-18-iii-2018, M. Wolff and C. Henao-Septlveda,
(CEUA:116099). One male, Sonsén, Vereda Nori, Cerro
Nori, 5.809517, -75.271225, 2720-2770m, Pastizal, Platos
Color Rojo, 09-19-ii-2019, M.I. Salinas, J. Sauceda, I.
Ceballos, D. Uchima, A. Mejia, (CEUA:115497). One male,
Yarumal, Vereda El Respaldo, Finca La Maruja, Sector
Santa Isabel, 6.91069, -75.42792, 2200-2600m, Bosque,
trampa Malaise suelo, 04-19-iii-2017, C. H. Sepulveda
and M.Wolff (CEUA:91875), one male, same data except:
15-Xii-2016-26-i-2017, (CEUA:91864).
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Halffterus Vega-Badillo et al., 2023

Examined material: Colombia: Antioquia: One
male, Belmira, Laguna, 6,634233, -75,658654, 3075-
3105m, Bosque, trampa Malaise suelo, 04-14-xii-2016, A.L.
Montoya; J. Torres-Toro; J.P. Carmona (CEUA:115382);
one male, same data except: (CEUA:115400); one male,
same data except: (CEUA:115401); one male, same data
except: (CEUA:115410); one male, same data except:
(CEUA:115424);0onemale,samedataexcept: (CEUA:115425);
one male, same data except: (CEUA:115426); one male,
same data except: (CEUA:115427); one male, same data
except: (CEUA:115435); one male, same data except:
6,630476, -75,663106, 2915-2945m, Pastizal, 04-14-ii-
2017 (CEUA:115403); one male, same data except: Vereda
La Candelaria, El Morro, 6,645901, -75,670441, 3185-
3200m, Paramo, trampa Malaise suelo, 02-12-xii-2017,
C. Rodriguez, A. Echeverry (CEUA:115523). One male,
Envigado, Loma del Escobero, Parcelacion Nubarrones,
6,139736, -75,5538545, 2000m, Bosque, trampa Malaise
suelo, 30-xii-2016-12-i-2017, M. Wolff & C. Henao-
Sepulveda (CEUA:116068); three males, same data except:
29-iv-07-v-2017 (CEUA:116102); two males, same data
except: 29-i-11-ii-2017 (CEUA:116064); four males, same
data except: 26-ii-12-iii-2017 (CEUA:115536); six males,
25-iii-10-iv-2017 (CEUA:116119);
data
(CEUA:115531); one male, same data except: 20-i-03-
ii-2018 (CEUA:116110); two males, same data except:
(CEUA:116111); one male, same data except: 17-vi-01-
vii-2017 (CEUA:116133); one male, same data except: 15-
30-vii-2017 (CEUA:116081); one male, same data except:
12-29-i-2017 (CEUA:116072); one male, same data except:
12-25-iii-2017 (CEUA:116113); one male, same data except:
12-23-viii-2017 (CEUA:116090); three males, same data
except: 10-22-iv-2017 (CEUA:116105); one male, same
data except: 07-20-v-2017 (CEUA:116083); two males,
same data except: 01-07-x-2016 (CEUA:116096). One
male, San José de La Montana, Vereda El Congo, Paramo
El Congo, 6,764743, -75,719372, 3080-3120m, Pastizal,
trampa Malaise Emergencia, 25-iii-05-iv-2017, C. Henao-
M.Wolff, A. Sepulveda (CEUA:115384).
one male, Sonson, Vereda San Francisco, Cerro Las
Palomas (A), 5,725972, -75,24925, 3240-3310m, Paramo,
trampa Malaise suelo, 01-06-iv-2018, M.I. Salinas, A.M.
Echeverry, A.L Montoya (CEUA:115436); one male, same
data except: A.L. Montoya; J. Torres-Toro; J.P. Carmona
(CEUA:115438). One male, Yarumal, Vereda El Respaldo,

same data except:

one male, same except: 24-viii-16-ix-2018

Sepulveda,
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Finca La Maruja, Sector Santa Isabel, 6,91069, -75,42792,
2200-2600m, Bosque, trampa Malaise suelo, 6-20-v-
2017, A. L. Montoya (CEUA:118374); four males, same
data except: 26-i-04-iii-2017, C. H. Sepulveda; M.Wolff
(CEUA:91872); one male, same data except: 10-24-vi-
2017, C. H. Sepulveda (CEUA:91867); one male, same data
except: 04-19-iii-2017 (CEUA:91876); four males, same
data except: 01-22-iv-2017 (CEUA:91878).

Howdenia Wittmer, 1976

One male, Belmira, Vereda Rio Arriba,
6.634233, -75.658654, 3075-3105m, Bosque,
Malaise suelo, 04-14-xii-2016, A.L. Montoya, J. Torres-
Toro, J.P. Carmona, (CEUA:115423); one male, same

Laguna,
trampa

data except: 04-14-xii-2016, (CEUA:115411); one male,
2980-3050m, 04-14-ii-2017, (CEUA:115391); one male,
same data except: (CEUA:115412); one male, same data
except: (CEUA:115414). One male, Belmira, Vereda
La Candelaria, El Morro, 6.645901, -75.670441, 3185-
3200m, Paramo, trampa Malaise Dosel, 01-06-iv-2018,
A.L. Montoya, C. Rodriguez, (CEUA:115441). Two males,
Envigado, Loma del Escobero, Parcelaciéon Nubarrones,
6.139736, -75.5538545, 2000m, Bosque, trampa Malaise
suelo, 30-xii-2016-12-i-2017, M. Wolff and C. Henao-
Sepulveda, (CEUA:116067); one male, same data except:
20-i-11-ii-2017, M. Wolff and C. Henao-Sepilveda,
(CEUA:116063); two males, same data except: 26-ii-12-
iii-2017, (CEUA:115537); one male, same data except:
25-iii-10-iv-2017, (CEUA:116118); one male, same data
except: 10-22-iv-2017, (CEUA:116104); one male, same
data except: 15-30-vii-2017, (CEUA:116080); one male,
same data except: 18-iii-01-iv-2018, (CEUA:115525); one
male, same data except: 05-14-v-2018, (CEUA:116124); one
male, same data except: 07-24-viii-2018, (CEUA:116159).
One male,Sonsén, Vereda San Francisco, Cerro Las
Palomas (A), 5.727096, -75.257001, 2900-2955m,
trampa Malaise suelo, 25-xi-05-xii-2018, J. Vallejo, A.M.
Echeverry, M.I Salinas, J. Sauceda, (CEUA:115455); one
male, 5.725972, -75.24925, 3240-3310m, Paramo, trampa
Malaise Dosel, 09-19-ii-2019, M.I. Salinas, J. Sauceda, I.
Ceballos, D. Uchima, A. Mejia, (CEUA:115496). One male,
Yarumal, Vereda El Respaldo, Finca La Maruja, Sector
Santa Isabel, 6.91069, -75.42792, 2200-2600m, Bosque,
trampa Malaise suelo, 26-i-04-iii-2017, C. H. Sepulveda,
M.Wolff (CEUA:91871),

Pseudomastinocerus Wittmer, 1963

Examined material: One male, Envigado, Loma del
Escobero, Parcelaciéon Nubarrones, 6.139736, -75.5538545,
2000m, Bosque, trampa Malaise suelo, 01-07-x-2016, M.
Wolff and C. Henao-Sepulveda, (CEUA:116088); one male,
same data except: (CEUA:116097); one male, same data
except: 29-i-11-ii-2017, (CEUA:116065); one male, same
data except: 11-26-ii-2017, (CEUA:116076); one male, same
data except: 26-ii-12-iii-2017, (CEUA:115534); one male,
same data except: 12-25-iii-2017, (CEUA:116112); one male,
same data except: 25-iii-10-iv-2017, (CEUA:116121); one
male, same data except: 07-20-v-2017, (CEUA:116086);
data 17-vi-01-vii-2017,
(CEUA:116093); one male, same data except: 20-v-03-

one male, same except:
vi-2018, (CEUA:116129); one male, same data except: 03-
17-vi-2018, (CEUA:115370); one male, same data except:
04-19-iii-2017, J. Toro, J. D. Medina, (CEUA:91861);
one male, same data except: (CEUA:91862); two males,
same data except: 12-29-i-2017, M. Wolff and C. Henao-
Sepilveda, (CEUA:116073); two males, same data except:
01-22-iv-2017, C. H. Sepulveda, (CEUA:91879); two males,
same data except: A. L. Montoya, (CEUA:118372); two
males, same data except: 10-24-vi-2017, C. H. Sepulveda,
(CEUA:91868); three males, same data except: 6-20-v-
2017, A. L. Montoya, Y. Correa, (CEUA:91873); four males,
same data except: 27-v-10-vi-2017, M. Wolff and C. Henao-
Sepilveda, (CEUA:116126). five males, Yarumal, Vereda El
Respaldo, Finca La Maruja, Sector Santa Isabel, 6.91069,
-75.42792, 2200-2600m, trampa Malaise suelo, 15-xii-
2016-26-i-2017, J. Toro, J. D. Medina, (CEUA:91863)., five
males, same data except: 26-i-04-iii-2017, C. H. Sepulveda,
M.Wolff (CEUA:91870); five males, same data except:
27-v-10-vi-2017, J. Toro, J. D. Medina, (CEUA:118376).

Ptorthodius Gorham, 1881

Examined material: COLOMBIA: Antioquia: One
male, San José de La Montaia, Vereda El Congo,
Paramo El Congo, 6.762229, -75.723144, 3165-3190m,
Paramo, trampa Malaise Dosel, 21-30-vi-2017, A.L.
Montoya, C. Rodriguez, J.P. Carmona, (CEUA:116161). One
male, Sonson, Vereda San Francisco, Cerro Las Palomas
(A), 5.727096, -75.257001, 2900-2955m, Bosque, red
entomologica, 23-vi-02-vii-2018, J.P Carmona, J. Sauceda,
J Vallejo, (CEUA:115371); one male, same data except:
trampa Malaise suelo, 25-xi-05-xii-2018, J. Vallejo, A.M.



Echeverry, M.I Salinas, J. Sauceda, (CEUA:115456); one
male, same data except: red entomolégica, 24-v-04-
vi-2019, J. Sauceda, M.I. Salinas, J.Vallejo, D. Uchima,
M.Posada, (CEUA:115507); one male, same data except:
Cerro Las Palomas (B), 5.726718, -75.256032, 2955-
3000m, Bosque, red entomolodgica, 25-xi-05-xii-2018,
J. Vallejo, A.M. Echeverry, M.I Salinas, J. Sauceda,
(CEUA:115474); one male, same data except: 5.726238,
-75.250544, 3170-3260m, Paramo, trampa Malaise Dosel,
24-v-04-vi-2019, J. Sauceda,M.I. Salinas, J.Vallejo, D.
Uchima, M.Posada, (CEUA:115505). One male, Yarumal,
Vereda El Respaldo, Finca La Maruja, Sector Santa Isabel,
6.91069, -75.42792, 2200-2600m, Bosque, trampa
Malaise suelo, 26-i-04-iii-2017, C. H. Sepulveda, M.Wolff
(CEUA:91869).

Stenophrixothrix Wittmer, 1963

Examined material: COLOMBIA: Antioquia: One
male, Belmira, Vereda La Candelaria, El Morro, 6.642983,
-75.667603, 3005-3080m, Bosque, trampa Malaise Dosel,
04-14-xii-2016, A.L. Montoya, J. Torres-Toro, J.P.
Carmona, (CEUA:115484); one male, same data except:
trampa Malaise suelo, 25-iii-05-iv-2017, (CEUA:115392);
one male, same data except: red entomologica, 02-12-xii-
2017, C. Rodriguez, A. Echeverry, (CEUA:115518); one
male, same data except: 6.645901, -75.670441, 3185-
3200m, Paramo, trampa Malaise suelo, 04-14-Xii-2016,
A.L. Montoya, J.
(CEUA:96070); one male, same data except: 6.641399,
-75.667205, 2970-3020m, 04-14-ii-2017,
(CEUA:115404); one male, same data except: Pastizal,

Torres-Toro, J.P. Carmona,

Pastizal,

Plato color Blanco, 25-iii-05-iv-2017, A.L. Montoya, C.
Rodriguez, J.P. Carmona, (CEUA:115395); one male, same
data except: Vereda Rio Arriba, Laguna, 6.634233,
-75.658654, 2980-3050m, Bosque, trampa Malaise Dosel,
16-27-ix-2017, A. L. Montoya, Y. Correa, (CEUA:115480);
one male, same data except: 2980-3050m, 25-iii-05-iv-2017,
A.L. Montoya, C. Rodriguez, J.P. Carmona, (CEUA:115409);
one male, same data except: 20-30-iv-2017, A.L. Montoya,
J. Torres-Toro, J.P. Carmona, (CEUA:115387); one male,
same data except: (CEUA:115385); one male, same data
except: 6.634233, -75.658654, 3075-3105m, trampa Malaise
suelo, 04-14-xii-2016, (CEUA:115377); one male, same data
except: (CEUA:115383); one male, same data except:
(CEUA:115398); onemale,samedataexcept: (CEUA:115399);
one male, same data except: (CEUA:97453); one male, same
data except: (CEUA:115417); one male, same data except:
(CEUA:115461); one male, same data except: (CEUA:115462);
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one male, same data except: (CEUA:115463); one male,
same data except: (CEUA:115464); one male, same data
except: (CEUA:115465); one male, same data except:
(CEUA:115467); one male, same data except: 6.634233,
-75.658654, 2980-3050m, 04-14-ii-2017, (CEUA:115386);
one male, same data except: (CEUA:115405); one male,
same data except: (CEUA:115406); one male, same data
except: (CEUA:115407); one male, same data except:
(CEUA:115413); one male, same data except: (CEUA:115416);
one male, same data except: 6.634233, -75.658654, 2980-
3050m, 25-1ii-05-iv-2017, (CEUA:115393); one male, same
data except: (CEUA:115396); one male, same data except:
(CEUA:99556); one male, same data except: (CEUA:99560);
one male, same data except: (CEUA:115450); one male,
same data except: 6.634233, -75.658654, 2080-3050m, 02-
12-xii-2017, A.L. Montoya, J. Torres-Toro, J.P. Carmona,
(CEUA:115408); one male, same data except: 6.632639,
-75.645267, 3190-3205m, Paramo, trampa Malaise Dosel,
25-iii-05-iv-2017, (CEUA:115394); one male, same data
20-30-iv-2017, A.L. Montoya, J.P. Carmona,
(CEUA:115443); one male, same data except: 04-14-ii-2017,

except:

(CEUA:115402); one male, same data except: 16-27-ix-2017,
A. L. Montoya, Y. Correa, (CEUA:115437); one male, same
data except: 6.630476, -75.663106, 2915-2945m, Pastizal,
(CEUA:115458). Three males,
Envigado, Loma del Escobero, Parcelacion Nubarrones,
6.139736, -75.5538545, 2000m, Bosque, trampa Malaise
suelo, 30-xii-2016-12-1-2017, M. Wolff and C. Henao-
Sepulveda, (CEUA:116071); one male, same data except:
(CEUA:1160609); five males, same data except: 12-29-i-2017,
(CEUA:116070); six males, same data except: 29-i-11-
ii-2017, (CEUA:116062); seven males, same data except: 11-
26-ii-2017, (CEUA:116075); one male, same data except:
(CEUA:116074); onemale,samedataexcept: (CEUA:116077);
three males, data 26-1i-12-iii-2017,
(CEUA:115535); onemale, same data except: (CEUA:115533);
three males, same data except: (CEUA:116061); one male,

trampa Malaise suelo,

same except:

same data except: 12-25-iii-2017, (CEUA:116114); one male,
same data except: (CEUA:116117); six males, same data
except: 25-iii-10-iv-2017, (CEUA:116122); two males, same
data except: (CEUA:116120); one male, same data except:
10-22-iv-2017, (CEUA:116106); one male, same data except:
(CEUA:116108); two males, same data except: 29-iv-
07-v-2017, (CEUA:116100); two males, same data except:
(CEUA:116103); one male, same data except: 07-20-v-
2017, (CEUA:116082); one male, same data except:
(CEUA:116084); three males, same data except: 27-v-10-
vi-2017, (CEUA:116127); two males, same data except:
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17-vi-01-vii-2017, (CEUA:116092); one male, same data
except: (CEUA:116094); one male, same data except: 15-30-
vii-2017, (CEUA:116079). One male, San José de La
Montana, Vereda El Congo, Paramo El Congo, 6.764901,
-75.70946, 2980-3045m, Bosque, trampa Malaise suelo, 04-
15-xii-2016, A. Sepulveda, C. Henao-Sepulveda,
(CEUA:115397); one male, same data except: 04-15-xii-
2016, (CEUA:95782); one male, same data except: 04-14-ii-
2018, C. Henao-Sepulveda, (CEUA:97451); one male, same
data except: 25-iii-05-iv-2017, C. Henao-Sepudlveda, M.
Wolff, A. Sepulveda, (CEUA:115388); one male, same data
except: (CEUA:99609); one male, same data except:
6.762229, -75.723144, 3165-3190 Paramo, 04-15-Xii-2016,
A. Sepulveda, C. Henao-Sepilveda, (CEUA:95689); one
male, same data except: 20-30-iv-2017, A.L. Montoya, J.
Torres-Toro, J.P. Carmona, (CEUA:115389); one male, same
data except: (CEUA:115390). One male, Sonsén, Vereda
Nori, Cerro Nori, 5.809667, -75.269028, 2860-2940m,
Bosque, trampa Malaise suelo, 31-iii-07-iv-2018, A.L.
Montoya, J.P. Carmona (CEUA:115444); one male, same
data except: 25-xi-05-xii-2018, J. Vallejo, A.M. Echeverry,
M.I Salinas, J. Sauceda (CEUA:115460); one male, same
data except: 09-19-ii-2019, M.I. Salinas, J. Sauceda, I.
Ceballos, D. Uchima, A. Mejia (CEUA:115477); one male,
same data except: 5.812861, -75.268444, 3010-3055m,
Paramo, trampa Malaise suelo, 31-iii-07-iv-2018, A.L.
Montoya, J.P. Carmona (CEUA:115428); one male, same
data except: trampa Malaise Dosel, 31-iii-07-iv-2018
(CEUA:115429); one male, same data except: 31-iii-07-
iv-2018 (CEUA:115430); one male, same data except: 31-iii-
07-iv-2018 (CEUA:115434); one male, same data except:
trampa Malaise suelo, 25-xi-05-xii-2018, J. Vallejo, A.M.
Echeverry, M.I Salinas, J. Sauceda (CEUA:115468); one
male, same data except: red entomolégica, 09-19-ii-2019,
M.I. Salinas, J. Sauceda, I. Ceballos, D. Uchima, A. Mejia
(CEUA:115481); one male, same data except: 09-19-ii-2019
(CEUA:115492); one male, same data except: trampa
Malaise suelo, 09-19-ii-2019 (CEUA:115494); one male,
same data except: 24-v-04-vi-2019, J. Sauceda,M.I. Salinas,
J.Vallgjo, D. Uchima, M.Posada (CEUA:115520); one male,
same data except: 5.809517, -75.271225, 2720-2770m,
Pastizal, trampa Malaise Dosel, 31-iii-07-iv-2018, A.L.
Montoya, J.P. Carmona (CEUA:115421); one male, same
data except: red entomoldgica, 25-xi-05-xii-2018, J. Vallejo,
A.M. Echeverry, M.I Salinas, J. Sauceda (CEUA:115472);
one male, same data except: trampa Malaise suelo, 09-19-ii-
2019, M.I. Salinas, J. Sauceda, I. Ceballos, D. Uchima, A.
Mejia (CEUA:115475); one male, same data except: 24-v-04-

vi-2019, J. Sauceda,M.I. Salinas, J.Vallejo, D. Uchima,
M.Posada (CEUA:115510); one male, same data except:
Vereda San Francisco, Cerro Las Palomas (A),, 5.727096,
-75.257001, 2900-2955m, Bosque, trampa Malaise suelo,
01-06-iv-2018, A.L. Montoya, J.P. Carmona (CEUA:115419);
one male, same data except: red entomoldgica, 01-06-iv-
2018 (CEUA:115422); one male, same data except: trampa
Malaise suelo (CEUA:115532); one male, same data except:
red entomolégica, 23-vi-02-vii-2018, J.P Carmona, J.
Sauceda, J Vallejo (CEUA:115369); one male, same data
except: trampa Malaise (CEUA:115374); one male, same
data except: trampa Malaise Dosel (CEUA:115381); one
male, same data except: trampa Malaise suelo, 25-xi-05-
xii-2018, J. Vallejo, A.M. Echeverry, M.I Salinas, J. Sauceda
(CEUA:115454); one male, same data except: (CEUA:115457);
one male, same data except: trampa Malaise Dosel
(CEUA:115479); one male, same data except: 01-12-ix-2018,
M.I. Salinas, A.M. Echeverry, A.L. Montoya (CEUA:115449);
one male, same data except: 09-19-ii-2019, M.I. Salinas, J.
Sauceda, I. Ceballos, D. Uchima, A. Mejia (CEUA:115489);
one male, same data except: (CEUA:115490); one male,
same data except: 24-v-04-vi-2019, J. Sauceda,M.I. Salinas,
J.Vallgjo, D. Uchima, M.Posada (CEUA:115509); one male,
same data except: (CEUA:115521); one male, same data
except: 5.725972, -75.24925, 3240-3310m, Paramo, trampa
Malaise suelo, 01-06-iv-2018, A.L. Montoya, J.P. Carmona
(CEUA:115440);0onemale,samedataexcept: (CEUA:115445);
one male, same data except: red entomologica, 23-vi-02-
vii-2018, J.P Carmona, J. Sauceda, J Vallejo (CEUA:115372);
one male, same data except: (CEUA:115373); one male, same
data except: trampa Malaise Dosel (CEUA:115378); one
male, same data except: trampa Malaise suelo, 01-12-ix-
2018, M.L AM. Echeverry, AL Montoya
(CEUA:115420); one male, same data except: trampa

Salinas,

Malaise Dosel, 25-xi-05-xii-2018, J. Vallejo, A.M. Echeverry,
M.I Salinas, J. Sauceda (CEUA:115469); one male, same
data except: (CEUA:115470); one male, same data except:
09-19-ii-2019, M.I. Salinas, J. Sauceda, I. Ceballos, D.
Uchima, A. Mejia (CEUA:115495); one male, same data
except: trampa Pitfall (CEUA:115504); one male, same data
except: (CEUA:115519); one male, same data except:
(CEUA:115524); one male, same data except: 5.726901,
-75.263412, 2720-2745m, Pastizal, red entomologica, 01-
06-iv-2018, A.L. Montoya, J.P. Carmona (CEUA:115439);
one male, same data except: trampa Malaise Dosel, 24-v-04-
vi-2019, J. Sauceda,M.I. Salinas, J.Vallejo, D. Uchima,
M.Posada (CEUA:115512); one male, same data except:
Vereda San Francisco, Cerro Las Palomas (B),, 5.726718,



-75.256032, 2955-3000m, Bosque, trampa Malaise suelo,
23-vi-02-vii-2018, J.P Carmona, J. Sauceda, J Vallejo
(CEUA:115517); one male, same data except: trampa
Malaise Dosel, J. Vallejo, A.M. Echeverry, M.I Salinas, J.
Sauceda (CEUA:115483); one male, same data except: red
entomoldgica (CEUA:115498); one male, same data
except: trampa Malaise suelo, 01-12-ix-2018, M.I. Salinas,
A.M. Echeverry, A.L Montoya (CEUA:115415); one male,
same data except: 09-19-ii-2019, M.I. Salinas, J. Sauceda,
I. Ceballos, D. Uchima, A. Mejia (CEUA:115486); one
male, same data except: (CEUA:115485); one male, same
data except: 24-v-04-vi-2019, J. Sauceda,M.I. Salinas,
J.Vallejo, D. Uchima, M.Posada (CEUA:115511); one male,
same data except: 5.726238, -75.250544, 3170-3260m,
Paramo, trampa Malaise, 23-vi-02-vii-2018, J.P Carmona,
J. Sauceda, J Vallejo (CEUA:115375); one male, same data
except: trampa Malaise suelo, 01-12-ix-2018, M.I. Salinas,
A.M. Echeverry, A.L Montoya (CEUA:115431); one male,
same data except: (CEUA:115432); one male, same data
except: (CEUA:115433); one male, same data except:
(CEUA:115503); one male, same data except: trampa
Malaise Dosel, 25-xi-05-xii-2018, J. Vallejo, A.M.
Echeverry, M.I Salinas, J. Sauceda (CEUA:115451); one
male, same data except: red entomolégica (CEUA:115471);
one male, same data except: (CEUA:115482); one male,
same data except: (CEUA:115493); one male, same data
except: trampa Malaise Dosel, 09-19-ii-2019, M.I. Salinas,
J.Sauceda,I.Ceballos,D. Uchima, A. Mejia(CEUA:115500);
one male, same data except: 24-v-04-vi-2019, J.
Sauceda,M.I. Salinas, J.Vallejo, D. Uchima, M.Posada
(CEUA:115506); one male, same data except: trampa
Malaise suelo (CEUA:115522); one male, same data except:
5.727384, -75.262556, 2745-2765m, Pastizal, Plato Color
Azul, 23-vi-02-vii-2018, J.P Carmona, J. Sauceda, J
Vallejo (CEUA:115376); one male, same data except:
trampa Malaise suelo, 09-19-ii-2019, M.I. Salinas, J.
Sauceda, I. Ceballos, D. Uchima, A. Mejia (CEUA:115487);
one male, same data except: trampa Malaise Dosel
(CEUA:115499); one male, same data except: 24-v-04-

Uchima-Taborda et al,, 2025. Caldasia 47: e106517

vi-2019, J. Sauceda, M.I. Salinas, J.Vallejo, D. Uchima,
M.Posada (CEUA:115508). One male, Yarumal, Vereda El
Respaldo, Finca La Maruja, Sector Santa Isabel,
6.8983333, -75.41425, 2200-2600m, Bosque, trampa
Malaise suelo, 20-xi-01-xii-2016, J. D. Medina, C. H .
Sepulveda(CEUA:91881); one male, same data except:
6.61069, -75.42792, 15-xii-2016-26-i-2017, C. H.
Sepulveda, M.Wolff (CEUA:91865); one male, same data
except: (CEUA:118373); eight males, same data except:
26-i-04-iii-2017(CEUA:91866); four males, same data
04-19-iii-2017, J. Toro, J. D. Medina
(CEUA:86099); one male, same data except: C. H.
Sepulveda, M.Wolff (CEUA:91874); one male, same data
except: 01-22-iv-2017, C. H. Sepulveda(CEUA:91880);
A. L.

Montoya(CEUA:91882); one male, same data except:

except:

four males, same data except: 6-20-v-2017,
(CEUA:118375); two males, same data except: 27-v-10-
vi-2017, J. Toro, J. D. Medina (CEUA:118377).

Taximastinocerus Wittmer, 1963

Examined material: COLOMBIA: Antioquia:
one male, Envigado, Loma del Escobero, Parcelacion
Nubarrones, 6,139736, -75,5538545, 2000m, Bosque,
trampa Malaise suelo, 18-iii-01-iv-2019, M. Wolff and C.

Henao-Sepulveda, (CEUA:115526).

Penicillophorus Paulus, 1973

Examined material: COLOMBIA: Antioquia:
One male, Envigado, Loma del Escobero, Parcelacion
Nubarrones, 6.139736, -75.5538545, 2000m, Bosque,
trampa Malaise suelo, 01-07-x-2016, M. Wolff and C.
Henao-Sepulveda, (CEUA:116087);
data except: 12-25-iii-2017, (CEUA:116116). One male,

Yarumal, Vereda El Respaldo, Finca La Maruja, Sector

one male, same

Santa Isabel, 6.91069, -75.42792, 2200-2600m, Bosque,
trampa Malaise suelo, 04-19-iii-2017, C. H. Sepulveda,
M.Wolff (CEUA:91877).
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