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Abstract. Amazoneura submontana sp. n. (holotype ♂: Peru, San Martín Región) is de-
scribed and illustrated. Males of A. submontana can be distinguished from the other three 
known members of the genus by the shape of the cerci and absence of a dark ventral 
cross band behind the metacoxa in mature specimens. With the description of this fourth 
species of Amazoneura it became clear that some characters attributed to the genus pre-
viously are species-specific, so the generic characterization is updated. Furthermore, the 
species status of A. westfalli is confirmed based on genetic information and a key to males 
of all species is provided.
Keywords: Zygoptera, Andes, San Martín, South America, Yungas

http://www.zoobank.org/urn:lsid:zoobank.org:pub:9411CD0E-7258-4E2A-BB01-60AF-
CEDE2738

Introduction

Amazoneura is a small genus with records known from the Amazon region of 
northern Peru and the bordering regions of Colombia, Ecuador and Brazil (Bota-
Sierra et al., 2024; Koroiva et al., 2020; Mauffray & Tennessen, 2019: Miranda Filho 
et al., 2022). It was erected by Machado in 2004 to receive the species A. ephip-
pigera (Selys, 1886), A. westfalli (Machado, 2001) and a new species A. juruaensis 
Machado, 2004. Until then the first two species were placed in the genus Forceps-
ioneura, a genus with similarly built species confined to the Atlantic Forest and 
Cerrado of eastern Brazil (Machado, 2004, 2008; Pimenta et al., 2019; Pinto & de 
Araujo, 2021; Pinto & Kompier, 2018).

In 2015 eight males of a hitherto undescribed fourth species were collected in 
San Martín, Peru. This species closely resembles the other species within Amazo­
neura, but also has some characteristics in common with Forcepsioneura. The ge-
neric characterization is updated to incorporate the observed intrageneric variation. 

Genetic data that was used to show that A. submontana represents a separate 
taxon also shows that A. westfalli and A. ephippigera are distinct taxa. Due to their 
very similar morphology this has been questioned in the past (Mauffray & Tennes-
sen, 2019).

Materials and methods

Specimens were collected during a collecting trip in the San Martín Región in 
northern Peru in 2015. The holotype and five paratypes were deposited in the 
Museo de Historia Natural, Universidad Nacional Mayor de San Marcos, Lima; 
three paratypes are housed in the National Museum of Natural History Naturalis, 
Leiden, the Netherlands. 

https://worlddragonfly.org/
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Photographs of preserved specimens were taken us-
ing focus stacking technology (Canon EOS 90D digital 
camera mounted on a Tamron 90/2.8 macro for over-
views and Canon MPE 65/2.8 macro and Nikon CFN 10× 
microscope objective for smaller details). 

To help clarify the position of the new species 2 COI-
sequences were compared reciprocally and with that 
of 23 species from ten neotropical genera within the 
family Protoneuridae: Amazoneura, Drepanoneura, 
Epipleoneura, Forcepsioneura, Idioneura, Neoneura, 
Peristicta, Protoneura, Psaironeura and Roppaneura. 
Sequences available at RMNH and boldsystems.org 
were used for the analysis. A phylogenetic tree was 
constructed using phyML 3.0 (Guindon et al., 2010) 
and SMS (Smart Model Selection) (Lefort et al., 2017), 
resulting in best model: GTR +R. Sequences were 
aligned manually. Branch support values were calcu-
lated using the SH-like approximate likelihood ratio 
test.

Body morphology nomenclature follows Garrison et 
al. (2010). Measurements are in millimetres, abdominal 
length excludes appendages. Abbreviations used are as 
follows: FW – fore wing; HW – hind wing; CuP – Cubitus 
posterior; CuA – Cubitus anterior; RP2 – Radius poste-
rior, second branch; S1–10 – abdominal segments 1 to 
10; MUSM – Museo de Historia Natural, Universidad 
Nacional Mayor de San Marcos, Lima, Peru; RMNH – 
National Museum of Natural History Naturalis, Leiden, 
the Netherlands.

Results

Amazoneura submontana sp. nov.
(Figures 1–4)

Etymology

The species is named submontana, an allusion to the 
habitat in which it was found: rather low on the flanks 
of the Cordillera Oriental (eastern Andes). In Spanish 
this habitat is referred to as “Bosque Basimontano de 
Yunga”, a specific type of mountain rainforest within 
the bioregion of the Yungas.

Type specimens

Holotype ♂

Peru, San Martín Región, northwest of Tarapoto, on 
a south facing mountain slope just south of the Área 
de conservación regional Cordillera Escalera, elevation 
1300 m a.s.l., -6.32551° S, -76.46285° W (27.i.2015), 
leg. T. Faasen [MUSM]. 

Paratypes

5♂, same data as holotype, 3♂, same data as holotype 
except [RMNH].
Females of this species are still unknown.

Description of male holotype

Head. Labium beige. Labrum dark metallic blue with 
pale anterior border. Mandibles, anteclypeus and genae 
brown. Postclypeus dark metallic blue. Frons rounded 
and shiny metallic. Vertex matte black, lacking postocu-
lar spots. Eyes, antennae and rear of head dark brown 
to black (Figures 1A, B).

Thorax. Prothorax pruinose; black, except for greyish an-
terolateral edge of anterior lobe and entirely greyish pro-
pleuron. Middle lobe lacking markings or distinct protu-
berances, widening posteriorly, with narrowly rounded 
posterolateral angle. Posterior lobe angled posterolater-
ally; with continuous, rounded hind edge; medially twice 
as wide as in lateral corners (Figures 1A, C).

Pterothorax: mesepisternum black with metallic 
yellow-green reflection, anterior 45% partly covered by 
greyish pruinosity, narrowing posteriorly, reaching fur-
thest near humeral suture. Mesepimeron with a longi-
tudinal black band, bordered dorsally by an indistinctly 
delimited grey stripe. Mesinfraepisternum black on 
dorsal half, grey on ventral half. Metepisternum grey, 
except for ventral black band from metathoracic spira-
cle to caudal edge. Metepimeron, venter of pterotho-
rax and coxa whitish. Legs largely whitish, with robust 
dark dorsal longitudinal stripe on femur, irregular, nar-
row dark line dorsally and ventrally on tibia, dark spines 
and small dark areas near joints. Hindtibia with a dark 
longitudinal line ventrally. Claws dark orange-brown; 
tip slightly darkened with distinct supplementary tooth. 
Mesostigmal plates with simple, rounded anterolateral 
margin (Figures 1C, E).

Wings. Hyaline. Pterostigma covering one cell, brown 
with thickened marginal veins. CuP slightly closer to an-
tenodal 2 than 1 in both FW and HW. Postnodals: 15 
in left FW, 17 in right FW, 13 in left HW and 14 in right 
HW. RP2 branching at postnodal 7 in FW, at postnodal 
5 in HW. CuA extending 0,5 cell length distal to vein de-
scending from subnodus (Figure 1D).

Abdomen. S1–10 black dorsally with faint metallic re-
flection, except for narrow whitish basal ring on S3–7; 
ventrally whitish except for entirely dark S10 (Fig-
ure 1E). Cerci black, longer than S10, slender, with long 
dorsal branch and shorter sub-basal ventral branch and 
ventromedial process. Dorsal branch forcipate, strongly 
directed dorsoposteriorly. Ventral branch slightly longer 
than wide and separated from S10 by a distance slight-
ly larger than its width. Ventromedial process brown, 
tubercle-like, triangular with rounded apex, visible 
in dorsal, ventral and caudal view, not in lateral view. 
Rim between ventromedial process and tip of ventral 
branch of cercus shallowly concave. Paraprocts vestigial 
(Figures 1F–H, 3C). Genital ligula with terminal fold and 
large inner fold; terminal segment with two lateral flat-
tened flaps bearing a long curved flagellum (Figures 2A, 
2B).

https://boldsystems.org/
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Measurements [mm]. Total length 49.5, abdomen 
length 43, FW length 29, HW length 28.

Variation in male paratypes 

Head. As in holotype, but frons variably rounded to 
almost angled; dorsum slightly metallic in four para-
types.

Thorax. As in holotype except for: CuP halfway between 
antenodal 1 and 2 in five paratypes, 14 postnodals in 
left FW in three paratypes, 16 postnodals in left FW in 
four paratypes, 15 postnodals in right FW in four para-
types, 16 postnodals in right FW in two paratypes, 14 

postnodals in left HW in three paratypes, 13 postnodals 
in right HW in five paratypes, RP2 branching at post-
nodal 6 in FW in one paratype, distal to postnodal 7 
in left FW in one paratype and distal to postnodal 7 in 
right FW in three paratypes, RP2 branching proximal to 
postnodal 5 in right HW in one paratype, at postnodal 
6 in right HW in two paratypes. Variation in extent of 
pruinosity very limited. 

Abdomen. As in holotype.

Measurements [mm]. Total length 45.7–51.0, abdomen 
length 38.0–43.5, FW length 26.5–29.5, HW length 
25.8–28.7.

Figure 1. Amazoneura submontana: (A) head dorsal view, male paratype; (B) head ventral view, male paratype; (C) prothorax 
dorsal view, male paratype; (D) wings, male paratype; (E) habitus male paratype; (F) caudal appendages lateral view, male 
paratype; (G) caudal appendages mediodorsal view, male paratype; (H) caudal appendages dorsal view, male paratype.
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Remarks

Two collected specimens were photographed when 
alive (Figure 2C), providing colour information. Eyes 
dark brown to black on dorsal 2/3, greenish-yellow on 
ventral 1/3, sharply demarcated; prothorax and small 
basal part of pterothorax pruinose; ventral part of tho-
rax and abdomen pale yellow. Tergite of S9 entirely pru-
inose, base of S10 slightly pruinose dorsally.

Figure 2. Amazoneura submontana: (A) genital ligula ventral view, male paratype; (B) genital ligula lateral view, male paratype; 
(C) habitus male paratype in vivo; (D) Section of rooted maximum likelihood phylogram (based only on COI-5P) with neotropi-
cal representatives of Protoneuridae including branch support values. 

Diagnosis

Males of Amazoneura submontana can be distinguished 
from the other members of the genus by the shape of 
the cerci: ventral branch distinctly separated from the 
posterior margin of S10 (Figure 1F) [adjacent to S10 in 
other species]. Additionally mature males can be distin-
guished by their entirely light ventral side of the thorax 
(Figure 1F) [with a black cross band in other species].
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A. submontana can be distinguished from A. west-
falli and A. ephippigera specifically also by its rela-
tively large overall size: 45.7–51.0 mm [37–42 mm in 
A. westfalli and A. ephippigera], by the shallowly con-
cave rim between ventromedial process and ventral 

Table 1. characters separating the males of the four species of Amazoneura. * In Machado, 2004 it is stated that A. ephippigera 
has pruinescence on the thorax. In Peruvian specimens it is present on S9, not on the thorax, as in A. westfalli. 

Character A. juruaensis A. ephippigera A. westfalli A. submontana

Body length 46 mm 37–42 mm 38–41 mm 45.7–51 mm 

Cerci in lateral view not strongly  
directed upwards

strongly directed 
upwards

strongly directed 
upwards

strongly directed 
upwards

Ventral branch of cercus poorly-developed, 
bordering S10

moderately  
developed, strongly 
curved anteromedi-
ally, bordering S10

well-developed, 
moderately curved, 
projecting medioven-
trally, bordering S10

well-developed, 
hardly curved, 
projecting ventrally, 
separated from S10

Apex of ventromedial process of 
cercus

without teeth, not 
visible in lateral  
view

with two teeth, 
narrowly visible in 
lateral view

without teeth, not 
visible in lateral view

without teeth, not 
visible in lateral 
view

Rim between ventromedial process 
and apex of ventral branch of cercusdetails unknown deeply notched deeply notched shallowly concave

Posterolateral corner of median lobe without tubercle with poorly- 
developed tubercle

with poorly-devel-
oped tubercle

with poorly- 
developed tubercle

RP2 origin closest to postnodal 6 in FW and 4 in 
HW

5-6 in FW and 4-5 
in HW

5-6 in FW and 4-5 in 
HW

6-7 in FW and 5-6 
in HW

Genital ligula terminal segment
‘with two filaments’
details unknown

gradually narrowing 
into two filaments

gradually narrowing 
into two filaments

abruptly narrowing 
into two filaments

Ventral side of thorax in mature  
males

with black cross 
band

with black cross 
band with black cross band without black cross 

band

Pruinescence in mature males present on S9, not 
on thorax

variable (present on 
S9 and/or thorax)*

present on S9, not on 
thorax

present on S9 and 
thorax

Figure 3. Left cercus caudal view. Abbreviations: db – dorsal branch, vb – ventral branch, vmp – ventromedial process. (A) Amazo­
neura westfalli; (B) Amazoneura ephippigera; (C) Amazoneura submontana (paratype). 

branch of the cerci [deeply notched in A. westfalli and 
A. ephippigera] (Figure 3A–C) and by the genital ligula 
which abruptly narrows into two filaments (Figure 2A) 
[narrowing gradually in A. westfalli and A. ephippig-
era].
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Filiation

A basic phylogenetic analysis of the COI-5P barcode of 
Amazoneura submontana indicates a relationship with 
A. ephippigera and A. westfalli (Figure 2D), thus sup-
porting its placement within the same genus, despite 
the lack of a black ventral thoracic cross band previ-
ously thought characteristic for all species within the 
genus. 

As a byproduct the constructed phylogenetic tree 
also supports the split between Amazoneura and For-
cepsioneura, as proposed by Machado (Machado, 2004, 
2008) and recently confirmed by Pessacq (Pessacq et 
al., 2025). As this tree is based on a limited amount of 
information from only one gene, no firm conclusions 
should be drawn from it regarding clades within Pro-
toneuridae. It does however support the species sta-
tus of A. westfalli. In the past it has been suggested 
that A. westfalli might by a synonym of A. ephippigera 
(Mauffray & Tennessen, 2019). Despite it being mor-
phologically quite similar to A. ephippigera, it differs 
from the latter genetically by almost 11% (50 basepairs 
within 463 basepairs). 

Update generic characterisation

In his paper revalidating the genus Amazoneura (Mach-
ado, 2008) Machado mentions eight characteristics for 
males of the genus. Two of these are not present as 
such in A. submontana sp. n.: it has the ventral branch 
of the cercus pointed instead of mammillary or trun-
cate. Furthermore the species lacks a dark metepimeral 
stripe extending ventrally behind the metacoxae when 
mature, which is present in all other species in the ge-
nus. Also the frons is not always as clearly rounded as in 
the other species of Amazoneura.

With the description of Forcepsioneura regua Pinto 
& Kompier, 2018 also it became clear that weakly de-
veloped tubercles on the posterolateral margin of the 
prothorax was not confined to Amazoneura.

Nonetheless Amazoneura can still be separated from 
Forcepsioneura based on morphology and habitus 
based on the following characteristics sensu Machado 
(2008): rear of head black [pale in Forcepsioneura], ven-
tral branch of cercus short, not overpassing 1/2 the dis-
tance to ventral border of S10 [overpassing 1/2 this dis-
tance in Forcepsioneura], first antenodal costal spaces 
longer than third [equal or shorter in Forcepsioneura].

Additionally the genera can be separated based on 
the shape of the ventromedial process on the cerci, 
which is short and tubercle-like in Amazoneura [well-
developed and plate-like in Forcepsioneura].

In their book on Damselfly-genera of the New World 
(Garrison et al., 2010) Garrison et al. give a range in 
length for Amazoneura of 40–46 mm. This should be 
stretched to 37–51 mm. The upper end of this range 
is covered by A. submontana; the low end by A. ephip-
pigera specimens collected at Tamshiyacu-Tahuayo Re-
serve in northern Peru.

Key to species of the genus Amazoneura

The main text of the key presents structural character-
istics. Smaller indented texts provide additional infor-
mation, including known distribution and size and co-
lour characteristics. Although the latter are considered 
less stable than structural characteristics they can be 
useful as a control option or as a workaround when 
studying specimens in the field or specimens that are 
damaged.

Key to males

1. 	Ventral branch of cercus moderately to well 
developed (though sometimes bent anterome-
dially and then poorly visible in lateral view); 
basal height of cercus in lateral view, including 
ventral branch, 2.5× the height of cercus at mid 
length or more ......................................................... 2

	 Cerci strongly directed upwards. Mature males with 
or without ventral black thoracic cross band behind 
metacoxa.

1’.	Ventral branch of cercus poorly developed: 
basal height of cercus in lateral view, including 
ventral branch, 2× the height of cercus at mid 
length or less ........................................  A. juruaensis

	 Cerci only slightly directed upwards. Mature males 
with ventral black thoracic cross band behind meta-
coxa. Total body length ± 46  mm. Known from low-
land Amazonian forests in state of Acre, Brazil (Fig-
ure 4B).

2. 	Ventral branch of cercus in lateral view border-
ing S10. Area between ventromedial process and 
ventral branch of cercus deeply notched in cau-
dal view (Figure 3A, B). Ventromedial process on 
cercus in dorsal view semicircular or triangular, 
but then with two minute teeth. Genital ligula 
gradually narrowing into two long filaments .......... 3

	 Mature males with ventral black thoracic cross band 
behind metacoxa, pruinescence present or absent. To-
tal body length 37–42 mm. Known from lowland Ama-
zonian terra firme forests in northern Peru and bor-
dering areas of Brazil, Colombia and Ecuador (< 500 m 
a.s.l.).

2’.	Ventral branch of cercus in lateral view sepa-
rated from S10 by at least its own width (Fig-
ure  1F). Area between ventromedial process 
and tip of ventral branch of cercus only slightly 
concave in caudal view (Figure 3C). Ventromedial 
process on cercus in dorsal view triangular with 
broadly rounded tip, without teeth (Figure 1H). 
Genital ligula abruptly narrowing into two 
long filaments (Figure 2A) ................  A. submontana

	 Mature males without ventral black thoracic cross 
band behind metacoxa, but with pruinescence on both 
thorax and S9 (Figures 1E, 2C). Total body length 45.7–
51.0 mm. Known from forests on East Andean moun-
tains of Peru (> 800 m a.s.l.) (Figure 4B).
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Figure 4. (A) Habitat Amazoneura submontana (type-locality); (B) known distribution Amazoneura-species.
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3.	Ventral branch of cercus not strongly curved 
anteromedially, projecting ventromedially. 
Ventromedial process on cercus semicircu-
lar in dorsal and caudal view (Figure 3A), not 
visible in lateral view ...............................  A. westfalli

	 Known from Peru, Ecuador and Colombia (Figure 4B).
3’.	Ventral branch of cercus strongly curved an-

teromedially and not very pronounced in lat-
eral or caudal view (Figure 3B). Ventrome-
dial process on cercus in dorsal view triangular 
with two minute teeth ......................  A. ephippigera

	 Known from Peru, Ecuador and Amazonas state Brazil 
(Figure 4B).

Notes on females

The females of A. juruaensis and A. submontana are 
not known, so a reliable key based on morphology can-
not be constructed yet. However, based on differences 
in body size and distributional ranges females of these 
two species might be tentatively identified. Regarding 
the sympatric species A. westfalli and A. ephippigera: 
these are very similar in appearance, but in female 
specimens of A. ephippigera collected in northern 
Peru the black band on the ventral side of the met-
episternum at its widest point is as wide as or slightly 
wider than the pale band dorsally bordering it. In fe-
male specimens of A.  westfalli collected in northern 
Peru this metepisternal black band is narrower at its 
widest point than the pale band dorsally bordering it. 
Additionally in A. westfalli the anterior margin of the 
antefrons is yellow for a slightly larger part (2/3 or more) 
than in A. ephippigera (2/3 or less). More specimens 
should be studied though to check how stable these 
characteristics are.

Habitat and ecology

All eight type specimens of Amazoneura submontana 
were collected on the same day within the wet sea-
son (end of January) at the same locality northwest 
of Tarapoto. The place was located at 1300 m a.s.l. in 
primary forest of the type “Bosque Basimontano de 
Yunga”. This forest type can be found on the eastern 
slopes and valleys of the Peruvian Andes. It is a non-
cloudy montane ecosystem located between 600 and 
1800 m above sea level. It forms a closed canopy forest 
with canopy trees of at least 25 meters tall and with a 
high floristic richness (Tovar Narváez, 2018).

The specimens were perching solitary, low on branch-
es in the undergrowth of a small, very shallow, natural, 
subcanopy swamp with standing water only a few cen-
timetres deep. The swampy area was at most 15–20 
m long and had an organic bottom layer of decaying 
leaves. It was the only stagnant swampy place encoun-
tered in this area in which in general non sloping areas 
were scarce. Most likely scenario is these males were all 
mature and waiting for a female. The swamp probably 
being a reproductive site (Figure 4A). 

Distribution and threats

Amazoneura submontana is so far known only from the 
type locality northwest of Tarapoto (San Martín Región) 
(Figure 4B). This region is densely populated and suf-
fers from habitat degradation and ongoing deforesta-
tion. The type locality is situated near but outside of 
the boundaries of the Área de conservación regional 
Cordillera Escalera. 

Further north, in the Valle del Alto Mayo, the species 
was not found, though this area was studied in the first 
half of February 2024. 

As A. submontana seems to live in shallow stagnant 
swamps, it is likely to some extent vulnerable to ex-
treme droughts, which are becoming more frequent 
due to climate change (Clarke et al., 2024). 

Acknowledgements

I thank Javier Quintana Bonicelli (Chirapa Manta Ecolodge), Dra. Ana 
Huamantinco Araujo and Agata Huanachin Quispe (UNMSM) and 
Dr. Ing. Vincent Kalkman, Dr. Klaas-Douwe Dijkstra and Dr. Jan van 
Tol (RMNH) for their support in the planning of the fieldwork. Also, 
many thanks to Msc. Emmy Medina Espinoza and Dra. Diana Fer-
nanda Silva Davila from MUSM for kindly lending us the type materi-
al. Furthermore I thank Martha Courbois for her continuous support 
in every stage of this project both in the Netherlands and in Peru. 
Thanks also to the following institutes for making available the DNA-
sequences used: National Center for Biotechnology Information, 
Bethesda MD, USA (NCBI), Naturalis Biodiversity Center, Leiden, NL 
(RMNH), Museo Argentino de Ciencias Naturales, Buenos Aires, Ar-
gentina (MACN), Instituto de Investigacion de Recursos Biologicos 
Alexander von Humboldt, Bogotá, Colombia (IAVH), Universidad Na-
cional Autonoma de Mexico, Instituto de Biologia, Ciudad de Méxi-
co, Mexico (IBUNAM), Smithsonian Institution, National Museum of 
Natural History, Washington DC, USA (NMNH), Centre for Biodiver-
sity Genomics, University of Guelph, Ontario, Canada (CBG), Insti-
tuto Nacional de Biodiversidad, Santo Domingo de Heredia, Costa 
Rica (INBio), and Universidade Federal da Paraíba, Paraíba, Brazil 
(UFPB). Finally, I would like to thank both anonymous reviewers for 
their valuable contributions to this article. Their feedback is greatly 
appreciated. This research was financially supported by the Uytten-
boogaart-Eliasen Foundation (the Netherlands; SUB.2014.12.21) 
and also made possible by the support of the Peruvian government 
(research permit 0010-2015-SERFOR-DGGSPFFS).

References

Bota-Sierra, C. A., Álvarez-Álvarez, K., Amaya, V., Carrillo Camargo, 
B., Garzón-Salamanca, L. L., Hoyos, A., Mendoza-Penagos, C. 
C., Montes-Fontalvo, J., Palacino-Rodríguez, F., Pérez-Gutiérrez, 
L. A., Realpe, E., Sánchez Herrera, M., Sandoval-H, J., Stand-
Pérez, M., Torres-Pachón, M., Velásquez, M. I. & Cano-Cobos, 
Y. (2024). Commented checklist of the Odonata from Co-
lombia. International Journal of Odonatology, 27, 103–150. 
doi:10.48156/1388.2024.1917280

Clarke, B., Barnes, C., Rodrigues, R., Zachariah, M., Stewart, S., Raju, 
E., Baumgart, N., Heinrich, D., Libonati, R., Santos, D., Albuquer-
que, R., Muniz Alves, L. & Otto, F. E. L. (2024). Climate change, 
not El Niño, main driver of exceptional drought in highly vulner-
able Amazon River Basin. Grantham Institute, Imperial College 
London, UK. doi:10.25561/108761 

https://doi.org/10.48156/1388.2024.1917280
https://doi.org/10.25561/108761


Faasen Notes on Amazoneura, with description of  A. submontana

80International Journal of Odonatology │ Volume 29 │ pp. 72–80

Garrison, R. W., von Ellenrieder, N. & Louton, J.A. (2010). Damselfly 
Genera of the New World; An Illustrated and Annotated Key to 
the Zygoptera. The Johns Hopkins University Press, Baltimore.

Guindon, S., Dufayard, J. F., Lefort, V., Anisimova, M., Hordijk, W. 
& Gascuel, O. (2010). New Algorithms and Methods to Estimate 
Maximum-Likelihood Phylogenies: Assessing the Performance 
of PhyML 3.0. Systematic Biology, 59(3): 307–21. doi:10.1093/
sysbio/syq010

Koroiva, R., Gaspar Neiss U., Fleck, G. & Hamada N. (2020). Check-
list of dragonflies and damselflies (Insecta: Odonata) of the 
Amazonas state, Brazil. Biota Neotropica, 20(1): e20190877. 
doi:10.1590/1676-0611-BN-2019-0877 

Lefort, V., Longueville, J.-E. & Gascuel, O. (2017). SMS: Smart Mod-
el Selection in PhyML. Molecular Biology and Evolution, 34(9): 
2422–2424. doi:10.1093/molbev/msx149

Machado, A. B. M. (2004). Studies on neotropical Protoneuridae. 
15. Amazoneura gen. nov. with description of A. juruaensis sp. 
nov. (Odonata, Zygoptera). Revista Brasileira de Zoologia, 21(2): 
333–336. doi:10.1590/S0101-81752004000200029 

Machado, A. B. M. (2008). Studies on Neotropical Protoneuridae. 
21. The status of Amazoneura Machado, 2004 (Odonata: Proto-
neuridae). Lundiana 9(1): 53–56. www2.icb.ufmg.br/lundiana/
full/vol912008/05.pdf. doi:10.35699/2675-5327.2008.23214

Mauffray, W. F. & Tennessen, K. J. (2019). A Catalogue and Histori-
cal Study of the Odonata of Ecuador. Zootaxa, 4628 (1), 1–265 
doi:10.11646/zootaxa.4628.1.1 

Miranda Filho, J. C., Mendoza Penagos, C. C., Calvão, L. B., Miguel, T. 
B., Bastos, R. C., Santos Ferreira, V. R., Lima, D. V. M., Vieira, L. J. 
S., Schlemmer Brasil, L. & Juen, L. (2022). Checklist of Damselflies 
and Dragonflies (Odonata) from Acre state, and the first record 
of Drepanoneura loutoni von Ellenrieder & Garrison, 2008 for 
Brazil. Biota Neotropica, 22(2): e20211320. doi:10.1590/1676-
0611-BN-2021-1320 

Pimenta, A. L. A., Pinto, A. P. & Takiya, D. M. (2019). Integrative tax-
onomy and phylogeny of the damselfly genus Forcepsioneura 
Lencioni, 1999 (Odonata: Coenagrionidae: Protoneurinae) with 
description of two new species from the Brazilian Atlantic Forest. 
Arthropod Systematics & Phylogeny, 77: 397–415. arthropod-
systematics.arphahub.com/article/31998/ 

Pinto, A. P. & de Araujo, B. R. (2021). A new damselfly of the genus 
Forcepsioneura from the Atlantic Forest of south-eastern Brazil 
(Odonata: Coenagrionidae). Odonatologica, 49(1–2), 107–123. 
doi:10.5281/zenodo.3823335

Pinto, A. P. & Kompier, T. (2018). In honor of conservation of the 
Brazilian Atlantic Forest: description of two new damselflies of 
the genus Forcepsioneura discovered in private protected areas 
(Odonata: Coenagrionidae). Zoologia, 35: 1–19. doi:10.3897/
zoologia.35.e21351

Selys-Longchamps, M. E. de. (1886). Revision du synopsis des Agrio-
nines. Première partie. Les legions Pseudostigma – Podagrion 
– Platycnemis et Protoneura. Mémoires couronnés et autres Mé-
moires publiés par l’Académie Royal de Belgique, Bruxelles, 38: 
1–233. doi:10.3406/marb.1886.2330

Tovar Narváez, A. (2018). Definiciones conceptuales de los ecosiste-
mas del Perú. Ministerio del Ambiente (MINAM). Viceministerio 
de Desarrollo Estratégico de los Recursos Naturales, Dirección 
General de Diversidad Biológica, Dirección de Conservación Sos-
tenible de Ecosistemas y Especies. sinia.minam.gob.pe/docu-
mentos/definiciones-conceptuales-ecosistemas-peru 

https://doi.org/10.1093/sysbio/syq010
https://doi.org/10.1093/sysbio/syq010
http://dx.doi.org/10.1590/1676-0611-BN-2019-0877
https://doi.org/10.1093/molbev/msx149
https://doi.org/10.1590/S0101-81752004000200029
https://www2.icb.ufmg.br/lundiana/full/vol912008/05.pdf
https://www2.icb.ufmg.br/lundiana/full/vol912008/05.pdf
https://doi.org/10.35699/2675-5327.2008.23214

https://doi.org/10.11646/zootaxa.4628.1.1
https://doi.org/10.1590/1676-0611-BN-2021-1320
https://doi.org/10.1590/1676-0611-BN-2021-1320
https://arthropod-systematics.arphahub.com/article/31998/
https://arthropod-systematics.arphahub.com/article/31998/
https://doi.org/10.5281/zenodo.3823335
https://doi.org/10.3897/zoologia.35.e21351
https://doi.org/10.3897/zoologia.35.e21351
https://doi.org/10.3406/marb.1886.2330

https://sinia.minam.gob.pe/documentos/definiciones-conceptuales-ecosistemas-peru
https://sinia.minam.gob.pe/documentos/definiciones-conceptuales-ecosistemas-peru

	Notes on Amazoneura, with description of A. submontana, a new species of damselfly from Peru
	Introduction
	Materials and methods 
	Results
	Amazoneura submontana sp. nov. 
	Etymology
	Type specimens 
	Holotype ♂ 
	Paratypes

	Description of male holotype 
	Variation in male paratypes  
	Remarks
	Diagnosis
	Filiation
	Update generic characterisation 
	Key to species of the genus Amazoneura 
	Key to males 
	Notes on females 

	Habitat and ecology 
	Distribution and threats 

	Acknowledgements
	References

