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RESUMO

Com o intuito de contribuir para o conhecimento da biodiversidade da ordem Ephemeroptera
na regido metropolitana de Santarém foi elaborado o primeiro levantamento do grupo. A coleta
dos espéecimes foi realizada em 30 ecossistemas aquaticos distribuidos na regido, no periodo de
2019 a 2020. Para as coletas das ninfas foram utilizados rapichés e peneiras, além de catacao
manual. Os espécimes alados foram coletados com auxilio de armadilhas luminosas e de
interceptacdo de voo, além disso, um levantamento bibliogréfico dos registros de espécies para
a regido foi realizado através de consultas ao Catélogo Taxondmico da Fauna do Brasil,
Ephemeroptera da América do Sul e artigos cientificos. Resultaram dois capitulos com a
realizacdo dessa pesquisa. No capitulo | foi feito um levantamento da biodiversidade do grupo,
que possibilitou a listagem de oito familias, 31 géneros e 50 espécies/morfoespécies, sendo 14
novos registros para o Pard e 19 para a metropole de Santarém. Baetidae e Lepthophlebidae
foram as familias mais representativas. Cloeodes, Hermanellopsis e Tupiara sdo registrados
pela primeira vez para o Pard. No capitulo Il foi realizado a descri¢cdo de uma nova espécie de
Tricorythopsis com base em ninfas, coletadas em Santarém e Mojui dos Campos, municipios
do Pard. O presente estudo mostra a importancia de trabalhos com levantamentos, visto que,
contribui com para o conhecimento da biodiversidade, tanto em termos de entendimento da

distribuicdo geogréafica dos taxons, como para a descricdo de novas especies.

Palavras-Chave: Biodiversidade. Ephemeroptera. Descri¢do. Distribuicao



ABSTRACT

In order to contribute to the knowledge of the biodiversity of the order Ephemeroptera in the
metropolitan region of Santarém, the first survey of the group was prepared. Species collection
was carried out in 30 aquatic ecosystems distributed in the region, in the period from 2019 to
2020. For the collection of nymphs, rapichés and sieves were used, in addition to manual
collection. The winged specimens were collected with the aid of light traps and flight
interception, in addition, a bibliographic survey of the species records for the region was carried
out through consultations with the Taxonomic Catalog of the Fauna of Brazil, Ephemeroptera
of South America and scientific articles. Two chapters resulted from this research. In chapter
I, a survey of the group's biodiversity was carried out, which made it possible to list eight
families, 31 genera and 50 species / morpho-species, with 14 new records for Para and 19 for
the metropolis of Santarém. Baetidae and Lepthophlebidae were the most representative
families. Cloeodes, Hermanellopsis and Tupiara are registered for the first time for Para. In
chapter 11, a description of a new species of Tricorythopsis based on nymphs was carried out,
collected in Santarém and Mojui dos Campos, Pard municipalities. The present study shows the
importance of work with surveys, since it contributes to the knowledge of biodiversity, both in
terms of understanding the geographic distribution of taxa, and for the description of many new

species.

Keywords: Biodiversity. Ephemeroptera. Description. Distribution
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ESTADO ATUAL DO CONHECIMENTO DA DIVERSIDADE DE
EPHEMEROPTERA (INSECTA) NA REGIAO METROPOLITANA DE
SANTAREM, PARA, BRASIL

INTRODUCAO GERAL

1.1 Qual é o problema da pesquisa?

Ephemeroptera € uma ordem de insetos considerada anfibia por seus representantes no
estagio imaturo (ovos e ninfas) viverem submersos nos ecossistemas aquéaticos (lénticos ou
I6ticos), e na fase adulta ocuparem as margens desses ambientes, sendo alados voadores. De
acordo com a localidade onde sao coletados podem ser popularmente chamados de efémeras,
siriruiais, sarards ou besouros-de-maio. Esses organismos, juntamente com Plecoptera e
Trichoptera (Insecta), sdo amplamente utilizados em estudos ecoldgicos devido as respostas
que apresentam em relacdo a qualidade ambiental, sendo importantes ferramentas no

biomonitoramento aquatico (Figura 1).

Figura 1. Representante de Leptophlebiidae (Ephemeroptera), imago macho.

No Brasil, Ephemeroptera despertou também interesse dos pesquisadores na area da
taxonomia, e 0 conhecimento cientifico sobre a ordem tem crescido consideravelmente nos
ultimos anos com descrigdes de novas espécies e géneros para o grupo. A regido Norte do pais
abrange o maior nimero de estudos sobre Ephemeroptera. Entretanto, a maioria das pesquisas
foram concentradas no estado do Amazonas, um reflexo da atuacdo de pesquisadores do

Instituto Nacional de Pesquisas — INPA e colaboradores do Sudeste. A concentragéo de estudos
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em determinadas areas do Brasil € um reflexo tanto da caréncia de especialistas atuando nas
demais regides quanto das dificuldades logisticas e financeiras para acessarem outros locais.

Atualmente, no estado do Para, existem registros de nove familias, 28 géneros e apenas
41 especies de Ephemeroptera. Numeros relativamente pequenos quando comparado, por
exemplo, ao Amazonas, o qual possui mais que o dobro do nimero de espécies, ressaltando
assim a necessidade de novos estudos no Para. Para a regido metropolitana de Santarém
(Santarém, Mojui dos Campos e Belterra) ainda ndo existe um levantamento voltado para essa
ordem e, devido a isso, € dificil estimar a real diversidade e distribui¢do do grupo nessa regido.
Vale ressaltar, também, que essa area vem sofrendo intensamente diversos impactos antropicos
como, por exemplo, desmatamento, assoreamento e poluicdo dos ecossistemas aquéaticos
(Figura 2).

Figura 2. Exemplos de impactos antropicos nos ambientes coletados. (A) Desmatamento e

gueimadas. (B) Assoreamento.

Os impactos antropicos modificam a estrutura natural dos ambientes, alterando, assim, a
composicao faunistica original de um determinado ecossistema. Com isso, as espécies tendem
a desaparecer, pelo menos localmente. Assim, é possivel que espécies que ainda nem foram
descritas sejam extintas da natureza antes mesmo de serem catalogadas. Dadas essas
consideracOes, torna-se urgente estudos sobre a diversidade de Ephemeroptera em areas da

Amazonia brasileira, incluindo o Para, onde o grupo ainda nao foi suficientemente amostrado.

1.2 Como a pesquisa foi realizada?

A regido metropolitana de Santarém, localizada no Oeste paraense, foi delimitada para a
conducéo do estudo. Além do municipio de Santarém essa regido abrange 0s municipios de

Belterra e Mojui dos Campos. Para o levantamento da fauna de Ephemeroptera foram



17

amostrados 30 corpos d’agua (igarapés, cachoeiras, rios e¢ lagos) pertencentes as bacias
hidrogréficas dos rios Tapajos e do Mojui.

As ninfas de Ephemeroptera foram coletadas com auxilio de rede entomoldgica aquatica
em D com malha de 1 mm de abertura, peneiras e por meio de coleta manual nos substratos
presentes (areia, cascalho, folhico de fundo, laje, matacdo, pedra e vegetacdo marginal) nos
ecossistemas aquaticos.

Ninfas proximas ao periodo de emergéncia (com tecas alares escurecidas) foram separadas
para a criacdo. Para isso foram utilizados recipientes plasticos com pequenos furos nas laterais
e no fundo para circulagdo de agua, sendo cobertos com fild na abertura superior para evitar a
fuga da subimago apo6s a emergéncia. Sempre que possivel os recipientes foram deixados no
proprio corpo d’4dgua onde as ninfas foram coletadas, ficando parcialmente submersos. Apds a
ecdise subimaginal, a subimago foi transferida para um recipiente seco para realizar a muda ao
estagio imaginal.

Além da criacdo, espécimes alados também foram coletados em campo sempre que
possivel. Para isso foram realizadas coletas com auxilio de armadilhas luminosas (Pensilvania
e lencol branco iluminado) e de interceptacdo de voo (armadilha Malaise). Apds coleta, ninfas
e imagos foram fixados em alcool etilico (99%).

Para a identificacdo, os espécimes foram dissecados em alcool absoluto e estruturas como
antenas, pecas bucais, pernas, tergito, branquias, paraproctos e cercos das ninfas e asas, pernas
e genitalia masculina das imagos e subimagos foram montadas entre ldminas e laminulas,
contendo Hoyer ou Euparal como meio de montagem e, em seguida, as ldaminas foram secas em
estufa a 60°C por dois dias e analisadas em esteriomicroscopio e microscopio optico. As
identificacGes ocorreram com auxilio de chaves e artigos de descricdo de espécies.

Em alguns casos, devido a tridimensionalidade da genitalia (para alguns grupos), foi
necessaria a observacao dessa estrutura imersa em glicerina liquida para analise em diferentes
vistas (ventral e lateral), sendo utilizado para isso uma lamina escavada e microscépio dptico,
com posterior montagem em lamina permanente.

O habito geral das ninfas, imagos e subimagos foram fotografados utilizando uma camera
digital acoplada a um estereomicroscopio Leica, utilizando uma cupula com sistema de
iluminacdo LED. As fotografias de estruturas menores, principalmente das ninfas, foram
obtidas com auxilio de uma camera digital Leica acoplada a um microscopio optico Leica e a

um computador utilizando o programa Cell D.
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Para a combinagdo das imagens obtidas com o microscopio e o0 estereomicroscopio
foram utilizados os programas Helicon Focus® e Leica Application Suite V3.4.1.

Posteriormente, as fotografias foram editadas em pranchas no Adobe Photoshop®.

1.3 Qual a importéncia da pesquisa?

O conhecimento sobre a diversidade de Ephemeroptera é fundamental para conservagéo
e preservacgdo desse grupo de espeécies e, também, para 0s ecossistemas aquaticos e organismos
que se alimentam desses insetos ainda imaturos ou ja adultos. Os Ephemeroptera durante a
busca por alimentos revolvem o sedimento de fundo disponibilizando particulas e nutrientes na
coluna d’agua, promovendo a areagdo do substrato. Os alados em revoada fazem parte da
alimentacdo de aves, morcegos e outros animais que vivem proximos aos sistemas aquaticos,
sendo importantes para a cadeia tréfica tanto aquética (alimento para peixes e dentre outros)
quanto terrestre.

Levantamento, descri¢des e biologia de espécies (quais e onde vivem) sdo importantes
para nortear estudos ecoldgicos de biodiversidade, de conservacdo de areas e ainda para
diagnosticar a saude dos ambientes a partir de espécies indicadoras. As ninfas de
Ephemeroptera sdo consideradas importantes indicadoras de boa qualidade das aguas por serem
sensiveis as perturbacdes ambientais, em geral necessitando de aguas limpas e bem oxigenadas
para a sua sobrevivéncia, 0 que 0s torna uma importante ferramenta de biomonitoramento.

O presente estudo é o primeiro levantamento da fauna de Ephemeroptera para a regido
metropolitana de Santarém, fato de grande relevancia, uma vez que o desenvolvimento de
estudos sobre o grupo ainda esta muito distante do satisfatorio, assim como a quantidade de
profissionais que atuam em estudos taxondmicos na regido amazonica. Por fim, embora seja
um estudo com aparente limitacdo territorial, essa pesquisa contribuird para o incremento do

conhecimento sobre a diversidade e taxonomia desta ordem para o Brasil e América do Sul.

1.4 Autores e Instituicdes financeiras
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EPHEMEROPTERA (INSECTA) FROM THE METROPOLITAN REGION OF
SANTAREM, PARA, BRAZIL!

Abstract: In order to increase knowledge about the order Ephemeroptera in the western region of Para, the first
survey of the group for the metropolitan region of Santarém was elaborated. The specimens were collected in 30
aquatic ecosystems distributed in the region (streams, lakes and rivers and their banks), in the period from 2019 to
2020. For the nymphs' collections, rapichés and sieves were used, in addition to manual collection. The winged
specimens were collected with the aid of light traps and flight interception. As a way to complement the collection
information, a bibliographic survey of the species records for the study region was carried out with consultations
to the Taxonomic Catalog of Fauna of Brazil, Ephemeroptera of South America and scientific articles. Eight
families, 31 genera and 50 species/morpho-species were registered for the region, with 14 new records for Para
and 19 for the metropolis of Santarém, which represents an increase of 25% for the state and 80% for the
metropolis. Baetidae and Lepthophlebidae were the most representative families. Cloeodes, Hermanellopsis and
Tupiara are registered for the first time for Para. The present study demonstrates the relevance of surveys for the
knowledge of biodiversity and for the understanding of the geographic distribution of taxa.

Keywords: Diversity, Aquatic Insects, Taxonomy, Survey, Metropolis of Santarém

EPHEMEROPTERA (INSECTA) DA REGIAO METROPOLITANA DE SANTAREM,
PARA, BRASIL!

Resumo: Para ampliar o conhecimento sobre a ordem Ephemeroptera na regido Oeste do Para foi elaborado o
primeiro levantamento do grupo para a regido metropolitana de Santarém. Os espécimes foram coletados em 30
ecossistemas aquaticos distribuidos na regido (igarapés, lagos e rios e suas margens), no periodo de 2019 a 2020.
Para as coletas das ninfas foram utilizados rapichés e peneiras, além de catagdo manual. Os espécimes alados
foram coletados com auxilio de armadilhas luminosas e de interceptagdo de voo. Como forma de complementar
as informagdes de coleta, um levantamento bibliografico dos registros de espécies para a regido de estudo foi
realizado com consultas ao Catalogo Taxonomico da Fauna do Brasil, Ephemeroptera da América do Sul e artigos
cientificos. Oito familias, 31 géneros e 50 espécies/morfoespécies foram registrados para a regido, sendo 14 novos
registros para o Para e 19 para a metropole de Santarém, o que representa um incremento de 25% para o estado e
de 80% para a metropole. Baetidae e Lepthophlebidae foram as familias mais representativas. Cloeodes,
Hermanellopsis e Tupiara sao registrados pela primeira vez para o Para. O presente estudo demonstra a relevancia
de levantamentos para o conhecimento da biodiversidade e, para o entendimento da distribuigdo geografica dos
taxons.

Palavras-chave: Diversidade, Insetos Aquaticos, Taxonomia, Levantamento, Metropole de Santarém.

1 O artigo apresentado foi redigido conforme as diretrizes de submissédo da revista Biota
Neotropica, exceto pelas figuras inseridas no corpo do texto para facilitar a leitura. As normas
indicadas para redacdo de artigos pela revista estdo disponiveis no link:
https://www.scielo.br/revistas/bn/iinstruc.htm.
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Introduction

Ephemeroptera Hyatt & Arms, 1891, is one of the oldest groups of aquatic insects (Sartori & Brittain
2015). Representatives of this order retain a series of characteristics considered primitive, such as the inability to
fold the wings over the abdomen, little reduction in alar venation and the presence of 10 abdominal segments
(Elouard et al. 2003, Misof et al. 2014). These insects are commonly called “mayfly” in English or “efémeros”
(ephemeral) in Portuguese, referring to the short span of specimens during the adult stage, which can last for one
or a few days. (Salles et al. 2014).

Ephemeroptera are widely distributed on the terrestrial globe, not only occurring in Antarctica, the Arctic
and some oceanic islands (Da Silva & Salles 2012). It is estimated that, worldwide, there are 3,500 valid species
distributed in 450 genera and 42 families (Sartori & Briittain 2015). According to the Brazilian Fauna Taxonomic
Catalog (in Portuguese: Catalogo Taxon6mico da Fauna do Brasil), about 415 species are registered in the country,
distributed in 84 genera and 10 families. For Par4 state, there were 41 species distributed in 33 genera and nine
families, of which 10 species, 16 genera and six families were also registered for the metropolis of Santarém (Salles
& Boldrini 2021).

The mayflies play an important role in aquatic-terrestrial ecosystems as they are links in aquatic food
chains and organisms that live on the banks of water courses like birds and bats (Dominguez et al. 2006). In
general, they need clean, cold and well-oxygenated waters for their survival and permanence in the place (Alba-
Tercedor 2015), being, therefore, considered excellent indicators of good water quality because they are sensitive
to environmental disturbances (Barbola et al. 2011).

The first studies of the order in Brazil began in the 1980s (e.g., Malzacher 1986, Pereira & Da Silva 1990).
Since then, the availability of information about the group has increased considerably, with studies covering
ecological, biological and taxonomic aspects. However, although the group is relatively well studied in Brazil, this
knowledge is concentrated in some regions (Salles & Boldrini 2021). Most of the studies on the order conducted
with material collected in Par& were specific and directed to descriptions of species of some families (eg, Dias et
al. 2007, Gongalves 2010, Souto et al. 2016, Boldrini et al. 2017), making it difficult to obtain general knowledge
about the real diversity of the group and its distribution. For example, there is still no survey of the fauna of
Ephemeroptera for the metropolitan region of Santarém.

Knowing the diversity of this area is a high priority, since it has been suffering anthropic impacts for
years, including deforestation for the planting of soybeans, rice and corn, pisciculture, the release of untreated
sewage in water bodies and channeling rivers (Da Trindade & Cordeiro 2011, Soares et al. 2016, Gomes et al.
2017). The understanding of Ephemeroptera biodiversity in this region can contribute to the realization of future
actions in the face of these impacts, especially in decision making and public policies, with the use of
Ephemeroptera as a biomonitoring tool. Based on collections in 30 streams from metropolitan region of Santarém,

we provide new records and distributional notes to Paré State.

Material and Methods

1. Study Area

Santarém metropolitan region is located in the west of state Para, comprising the cities of Santarém, Mojui

dos Campos and Belterra, covering a territory of 27,285.426 km? (Figure 1). It has a tropical monsoon climate and



an average temperature of 25.6°C, with an average relative humidity of 80% and annual rainfall of 2,000 mm
(Fapespa 2015, De Andrade 2017). The sampled sites are distributed between the Tapajos and Mojui rivers basins
(Lima 2012), including streams, waterfalls, rivers and lakes ecosystems (Figure 2). The region also has a
conservation unit — Floresta Nacional do Tapajos (Tapajos National Forest), an area of approximately 527,319

hectares, covering the following cities: Aveiro, Belterra, Placas and Rurépolis (ICMBIO 2019).
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Figure 1. (A-C) Maps. (A) Brazil's map. (B) Para state in detail. (C) Metropolitan Region of Santarém with the

location of the sampled points.

Table 1. Ephemeroptera collection points in Santarém metropolitan region, Para (PA), Brazil, accompanied by the

municipality, locality and geographical coordinates.

Point Municipality Locality Coordinates
1 Santarém Piranhas Lake 02°29'04.1"S; 54°58'12.4"W
2 Santarém Tapari Lake 02°26'36.1"S; 54°53'53.5"W
3 Santarém Jua Lake 02°25'57.8"S; 54°46'55.0"W
4 Santarém Sdo Braz Stream 02°29'07.0"S; 54°49'41.9"W
5 Santarém Sonrizal Stream 02°32'13.6"S; 54°55'26.6"W
6 Santarém Mararu Stream 02°29'35.9"S; 54°40'06.6"W
7 Santarém Diamantino Stream 02°30'16.2"S; 54°39'32.9"W
8 Santarém Amarjua Stream 02°26'56.2"S; 54°47'53.9"W
9 Santarém Cavada Waterfall 02°35'48.9"S; 54°31'47.3"W
10 Santarém Débora Stream 02°4427.7"S; 54°26'01.2"W



11
12

13
14
15
16
17
18
19
20
21

22
23
24
25
26
27
28
29
30

Santarém

Santarém

Santarém
Santarém
Santarém
Santarém
Santarém
Santarém
Belterra
Belterra

Belterra

Belterra
Belterra
Belterra
Belterra
Mojui dos Campos
Mojui dos Campos
Mojui dos Campos
Mojui dos Campos

Mojui dos Campos

Rai Stream

Tapajos River- companhia docas

do Para (CDP) port
Tapajos River — Ufopa port
Rocha Negra Waterfall
Jatoba Stream
Cajutuba Stream
Ponte do Jua Stream
IGuarana Stream
Antdnio Leite Stream
Stream Km-115 BR-163
Stream at the exit of Flona do
Tapajos
Ailton Stream
Aramanai Stream
Coronel Batista Stream
Jatuarana Stream
Santa Julia Stream
Mojui dos Caboclos Stream
Terra de Areia Stream
Terra Preta Stream

Agua Fria Stream

02°35'35.3"S; 54°30'18.1"W
02°24'50.8"S; 54°44'15.0"W

02°25'03.0"S; 54°44'34.0"W
02°29'48.5"S; 54°45'13.3"W
02°34'17.9"S; 54°51'36.8"W
02°27'39.1"S; 54°46'53.5"W
02°26'40.6"S; 54°47'21.1"W
02°46°25.9"S; 54°23°20.5"W
03°09'06.2"S; 54°50'28.7"W
03°17'34.8"S; 54°52'45.6"W
03°03'02.6"S; 54°55'30.1"W

02°35'36.7"S; 54°57'48.4"W
02°42'56.8"S; 54°59'59.3"W
02°37'50.6"S; 54°58'12.4"W
03°15'44.7"S; 54°56'37.5"W
02°40'19.7"S; 54°43'06.9"W
02°42'03.0"S; 54°41'01.0"W
02°47'58.7"S; 54°38'15.6"W
02°43'09.1"S; 54°40'20.7"W
02°47'19.7"S; 54°38"40.9"W

24



25

Figure 2. (A-D) Examples of sampled ecosystems: (A) Stream, (B) Lake (C) Waterfall and (D) River.

2. Collection and Identification

The collections were carried out at 30 points distributed in the metropolitan region of Santarém-PA, 18
in Santarém, seven in Belterra and five in Mojui dos Campos (Table 1). The samples were collected between
June/2019 and October/2020. The nymphs were collected with the aid of an aquatic entomological using D-shaped
nets (rapiché) (Merrit et al. 1996) and sieves with a 1 mm opening mesh and through manual collection (collection
of specimens in the middle of the substrate). At each collection point, the largest number of possible substrates
(sand, gravel, bottom litter, stone, marginal vegetation) was sampled.

mature nymphs (with darkened wing pads) were individualized for creation, following the methodology
proposed by Boldrini & Cruz (2013). Imagos and subimagos were collected using light traps were used (white
sheet illuminated with a 15W emergency lamp, Pennsylvania type traps (Frost 1957) and Malaise type flight trap
(Malaise 1937).

The nymphs and imagos captured were fixed in ethyl alcohol (99%). Subimagos, on the other hand, were
collected in individual flasks and kept until molting for the adult, then they were stored in ethyl alcohol (99%)

(Edmunds et al. 1976). The identifications were performed with the aid of an optical microscope, stereo
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microscope, taxonomic keys (eg, Dominguez et al. 2006, Salles 2006, Salles et al. 2018) and updated articles for
each group (eg, Boldrini et al. 2018, Aradjo & Dias 2020, Salles 2020, Oliveira et al. 2020).

The illustrations, both of the habitus and of the morphological structures used in the identification, came
from photographs obtained in the laboratory. For that, slides were analyzed under a Leica optical microscope
(DM5500 B) and photographed with the aid of a Leica digital camera (DFC295), using the program Cell D.
Nymphs and winged specimens were photographed using a DFC420 digital camera coupled to a Leica stereo
microscope (M165C) using a dome with a LED lighting system (Kawada & Buffington 2016). To combine the
images of the different foci, Helicon Focus® and Leica Application Suite V3.4.1 (Version 2009) were used.

Subsequently, the photographs were edited and organized on plates in Adobe Photoshop®.
3. Geographical distribution and material examined

The geographic distribution of the taxa collected in the present study was compiled from the Brazilian
Fauna Taxonomic Catalog (Salles & Boldrini 2021), from the Ephemeroptera in South America website and from
several specific articles for each taxon or, also, ecological articles using data of collections carried out in the region.
The new species records for Para state and consequently for the metropolis of Santarém, were marked with a
positive symbol (+) and the new species records only for the metropolis of Santarém were marked with a black

asterisk (*).

Results

Based on the literature and new samples, a total of eight families, 31 genera and 50 species/morphospecies
have been compiled, so far, for the metropolitan region of Santarém, with 14 new records for Para and 19 new
records for the metropolitan region of Santarém (Table 2). Next, families, genera and species/morphospecies

occurring in the study area will be presented.
BAETIDAE
Americabaetis sp.

Geographic distribution. North: Pard, Amazonas, Roraima, Rondonia. Northeast: Ceara, Bahia, Alagoas, Piaui,
Sergipe, Pernambuco. Midwest: Mato Grosso, Goias. Southeast: Espirito Santo, Minas Gerais, Sdo Paulo, Rio de

Janeiro. South: Rio Grande do Sul, Parana, Santa Catarina.

Comment. This genus was registered in an ecology study carried out by Dala-Corte et al. (2020) based on material
collected in Santarém, Belterra and Mojui dos Campos, and by Nicacio et al. (2020) based on material collected
in the Floresta Nacional do Tapajos (Tapajos National Forest), however, it was not found during the sampling of

the present study.
Apobaetis sp.

Geographic distribution. North: Pard, Amazonas, Roraima, Rondoénia. Northeast: Bahia, Pernambuco, Maranhao.

Midwest: Mato Grosso. Southeast: Espirito Santo, Minas Gerais, Sdo Paulo, Rio de Janeiro.

Comment. This genus was registered in an ecology study carried out by Nicacio et al. (2020) based on material
collected in the Floresta Nacional do Tapajos (Tapajos National Forest) but was not found during the sampling of

the present study.
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Aturbina georgei Lugo-Ortiz & McCafferty, 1996

Geographic distribution. North: Pard, Amazonas, Acre, Roraima. Northeast: Bahia, Pernambuco. Midwest: Mato

Grosso. Southeast: Espirito Santo, Minas Gerais, Sao Paulo, Rio de Janeiro.

Comment. Species described by Lugo-Ortiz & McCafferty (1996) based on material collected in Parana do

Tapara, near Santarém, but not found during the sampling of the present study.

Aturbina maculata Salles, Boldrini & Shimano, 2011

(Figure 3A, F)
Geographic distribution. North: Amazonas, Para’.

Comment. Until now, this species was registered only for its type-locality (Amazonas) (Salles et al. 2011).
According to the description presented in Salles et al. (2011), the costal area of the anterior wing of A. maculata
has four veins. However, after analyzing the collected specimens, it was observed that this characteristic is

variable, with specimens also showing five veins (Figure 3F). This is the first record of this species for Para state.

Material Examined. Santarém: Guarana stream (02°46°25.9"S; 54°23°20.5"W), 06/iii/2020, Oliveira, LA. col: 2
imagos &, 2 imagos Q. Mojui dos Campos: Mojui dos Caboclos stream (02°42'03.0"S; 54°41'01.0"W),
05/vii/2020, Oliveira, LA. col: 30 imagos &, 35 imagos 2.

Aturbina sp.
(Figure 3B, G)

Geographic distribution. North: Para.

Comment. The specific identification of this morphospecies has not yet been possible due to the absence of
nymphs, emphasizing the need for new collections for the association with the collected imagos. It is worth
mentioning that the number of veins in the costal region of the anterior wing of this morphospecies (eight) differs
from the other currently known species (Figure 3G), such as 4. beatrixae (six veins), A. georgei (seven veins), A.
maculata (four or five veins) and 4. nigra (five veins). However, as observed for 4. maculata, this characteristic
can be variable and, therefore, its confirmation as a new taxon will only be confirmed after the analysis of the

immatures.

Material Examined. Santarém: Tapajos river - Ufopa port (02°25'03.0"S; 54°44'34.0"W), 04/v/2020, Oliveira, LA.

col: 1 imago &, 1 imago 9.

Callibaetis gelidus Cruz, Salles & Hamada, 2014
(Figure 3C)

Geographic distribution. North: Amazonas, Roraima, Rondo6nia, Para™.
Comment. This is the first record of this species for Para state.

Material Examined. Santarém: Amarjud stream (02°26'56.2"S; 54°47'53.9"W), 13/ix/2019, Oliveira, LA. col: 1

imago 9.
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Callibaetis gonzalezi (Navas, 1934)
(Figure 3D)

Geographic distribution. North: Amazonas, Rondonia, Para*. Northeast: Bahia, Pernambuco.
Comment. This is the first record of this species for Para state.

Material Examined. Santarém: Tapajos river - CDP port (02°25'03.0"S; 54°44'34.0"W), 05/ii1/2020, Sousa,
CAL. col: 2 imagos 9.

Callibaetis nigracyclus Cruz, Salles & Hamada, 2014
(Figure 3E)

Geographic distribution. North: Amazonas, Para*. Northeast: Piaui.

Comment. Species described by Cruz et al. (2014) based on material from Para (Parauapebas - Flona do Carajas).

This is the first record of this species for the metropolis of Santarém.

Material Examined. Mojui dos Campos: Terra Preta stream (02°43'09.1"S; 54°40'20.7"W), 31/vii/2020;
24/ii/2020, Oliveira, LA. col: 5 imagos &, 1 imago §. Agua Fria stream (02°47'19.7"S; 54°38"40.9"W),
24/ix/2020, Oliveira, LA. col: 7 imagos &, 2 imagos 2.

Callibaetis sp.
(Figure 4A)

Geographic distribution. North: Para.

Comment. After a detailed analysis of the nymphs, it is likely that it is a new species. This will be described when

the female imagos (which are essential for the taxonomy of this genus) are associated with the respective nymphs.

Material Examined. Belterra: stream km-115 of BR-316 (03°17'34.8"S; 54°52'45.6"W), 23/x/2019; 20/i/2020,
Oliveira, LA. col: 4 nymphs.

Camelobaetidius labiosus (Boldrini & Salles, 2017)
Geographic distribution. North: Para.

Comment. Boldrini et al. (2017) described Tapajobaetis labiosus (a new genus and species) based on material
collected in Para. Recently, in a phylogenetic study carried out by Nieto et al. (2020), this genus was recovered as
a synonym for Camelobaetidius, and a new combination was proposed for this species. In addition, after analyzing
the coordinates provided in Boldrini et al. (2017), it was found that the collection area actually belongs to Belterra
municipality, instead of Santarém, as described in the original article. This taxon was not found during the

sampling of the present study.

Cloeodes sp.
(Figure 4B)

Geographic distribution. North: Pard™.
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Comment. Despite being a genus widely distributed in Brazil, this is the first record for Pard. The specific

identification of this morphospecies is in analysis.

Material Examined. Santarém: Rai stream (02°35'35.3"S; 54°30'18.1"W), 13/xi/19, Oliveira, LA. col: 2 nymphs.
Belterra: stream km-115 (03°17'34.8"S; 54° 52'45.6"W), 20/i/20, Oliveira, LA. col: 1 nymph. Jatuarana stream
(03°15'44.7"S; 54° 56'37.5"W), 11/ii/20, Oliveira, LA. col: 1 nymph.

Cryptonympha copiosa Lugo-Ortiz & McCafferty, 1998
(Figure 4C)

Geographic distribution. Brazil: North: Para, Amazonas, Acre, Roraima, Ronddnia. Northeast: Bahia, Maranh@o.

Midwest: Mato Grosso. South: Rio Grande do Sul and Santa Catarina.

Comment. Species described by Lugo-Ortiz & McCafferty (1998) based on material collected in the surroundings

of Santarém.

Material Examined. Santarém: Guarana stream (02°46°25.9"S; 54°23°20.5"W), 06/iii/2020, Oliveira, LA. col.
(UFOPA): 31 nymphs. Jatoba stream (02°34'17.9"S; 54°51'36.8"W), 10/x/2020, Oliveira, LA. col: 2 nymphs.

Harpagobaetis sp.

Geographic distribution. North: Para, Amazonas, Roraima, Ronddnia. Northeast: Pernambuco, Maranh&o.

Midwest: Mato Grosso, Goiés.

Comment. This genus was registered in an ecology study carried out by Dala-Corte et al. (2020) based on material

collected in Mojui dos Campos, however, it was not collected during the sampling of the present study.
Paracloeodes binodulus Lugo-Ortiz & McCafferty, 1996
Geographic distribution. North: Para, Amazonas, Roraima, Amapa. Northeast: Maranh@o. Midwest: Mato Grosso.

Comment. Species described by Lugo-Ortiz & McCafferty (1996) based on material collected in the vicinity of

Santarém and Belterra, but not found during the sampling of the present study.

Paracloeodes sp.

(Figure 4D)

Geographic distribution. North: Para.

Comment. The specific identification of this morphospecies is still in the confirmation phase.

Material Examined. Santarém: Rai stream (02°35'35.3"S; 54°30'18.1"W), 13/xi/19, Oliveira, LA. col: 45 nymphs.
Tomedontus sp.

Geographic distribution. North: Pard, Amazonas.

Comment. This genus was registered in an ecology study carried out by Dala-Corte et al. (2020) based on

material collected in Santarém, however, it was not found during the sampling of the present study.
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Tupiara ibirapitanga Salles Lugo-Ortiz, Da-Silva & Francischetti, 2003

(Figure 4E)

Geographic distribution. North: Amazonas, Para”. Southeast: Espirito Santo, Minas Gerais, Rio de Janeiro.
Comment. This is the first record of the genus and species for Para state.

Material Examined. Santarém: Rocha Negra waterfall (02°29'48.5"S; 54°45'13.3"W), 24/ix/2020, Oliveira, LA.
col: 1 nymph.

Waltzoyphius roberti Thomas & peru, 2002

(Figure 4F)

Geographic distribution. North: Amazonas, Roraima, Rondonia, Para*. Northeast: Bahia. Midwest: Mato Grosso,
Goias.

Comment. This is the first record of this species for Para state.

Material Examined. Santarém: Guarana stream (02°46°25.9"S; 54°23°20.5"W), 06/ii1/2020, Oliveira, LA. col: 50
nymphs. Cajutuba stream (02°27'39.1"S; 54°46'53.5"W), 11/x/2020, Oliveira, LA. col: 1 nymph.

Zelusia sp.

Geographic distribution. North: Pard, Amazonas. Roraima. Northeast: Pernambuco. Midwest: Mato-Grosso,

Goias. Southeast: Espirito Santo. Minas Gerais, Sdo Paulo, Rio de Janeiro.

Comment. This genus was registered in an ecology study carried out by Dala-Corte et al. (2020) based on material
collected in Santarém, Belterra and Mojui dos Campos, and by Nicacio et al. (2020) based on material collected
in the Floresta Nacional do Tapajos (Tapajos National Forest), however, it was not found during the sampling of

the present study.
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Figure 3. Representatives of Baetidae (Ephemeroptera). (A-G) Habits, dorsal view. (A) Aturbina maculata (male
imago). (B) Aturbina sp. (male imago). (C) Callibaetis gelidus (female imago). (D) Callibaetis gonzalezi (female
imago). (E) Callibaetis nigracyclus (male imago). (F, G) anterior wing. (F) Aturbina maculata (male imago). (G)

Aturbina sp. (male imago).
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Figure 4. Representatives of Baetidae (Ephemeroptera). (A-E) Habits, dorsal view. (A) Callibaetis sp. (nymph).
(B) Cloeodes sp. (nymph). (C) Cryptonympha copiosa (nymph). (D) Paracloeodes sp. (nymph). (E) Tupiara
ibirapitanga (nymph). (F) Waltzoyphius roberti (nymph), side view.



33

CAENIDAE

Brasilocaenis mendesi Malzacher, 1998

(Figure 5A)
Geographic distribution. North: Pard*. Midwest: Mato Grosso.
Comment. This is the first record of this species for the Para state.

Material Examined. Mojui dos Campos: Mojui dos Caboclos stream (02°42'03.0"S; 54°41'01.0"W),11/x1/2020,
Oliveira, LA. col: 133 imagos &, 36 imagos Q.

Brasilocaenis sp 1.

(Figure 5B)
Geographic distribution. North: Para.

Comment. So far, only nymphs of this morphospecies have been collected, and it is necessary to collect male

imagos for a more accurate specific identification.

Material Examined. Santarém: Jua lake (02°25'57.8"S; 54°46'55.0"W), 17/vii/19, Oliveira, LA. col: 2 nymphs.
Diamantino stream (02°30'16.2"S; 54°39'32.9"W), 06/ix/2019, Oliveira, LA. col: 1 nymph. Mojui dos Campos:
Mojui dos caboclos stream (02°42'03.0"S; 54°41'01.0"W), 21/1/2020; 05/vii/2020, Oliveira, LA. col: 4 nymphs.

Brasilocaenis sp.2

(Figure 5C)
Geographic distribution. North: Para.

Comment. Due to the variation found in the genitalia, further analysis will be necessary for a more precise specific

identification.

Material Examined. Santarém: Ponte do Jua stream (02°26'40.6"S; 04°47'21.1"W), 30/x/2020. Oliveira, LA. col:
15 imagos &, 5 imagos Q.

Caenis cuniana Froehlich, 1969

(Figure 5D)

Geographic distribution. North: Roraima, Para®. Northeast: Pernambuco. Midwest: Mato Grosso. Southeast:

Espirito Santo, Sao Paulo, Rio de Janeiro.
Comment. This is the first record of this species for the state.

Material Examined. Santarém: Amarjud stream (02°26'56.2"S; 54°47'53.9"W), 13/ix/2019, Oliveira, LA. col: 4

imagos &.
Caenis reissi Malzacher, 1986

Geographic distribution. North: Para.


http://ephemeroptera.com.br/especie/brasilocaenis-mendesi/
javascript:void(0);
javascript:void(0);
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Comment. Species described by Malzacher (1986) based on material collected in Belterra municipality, but not

found during the sampling of the present study.

Caenis sp.
(Figure 5E)
Geographic distribution. North: Para.

Comment. So far, few specimens of this morphospecies have been collected. The specific confirmation of this

taxon is still being analyzed.

Material Examined. Santarém: Tapajos river — Ufopa port (02°25'03.0"S; 54°44'34.0"W), 19/vi/2020, Oliveira,
LA. col: 2 imagos J.

Figure 5. Representatives of Caenidae (Ephemeroptera), habits. (A-D) dorsal view. (A) Brasilocaenis mendesi
(male imago). (B) Brasilocaenis sp. 1 (nymph). (C) Brasilocaenis sp. 2 (male imago). (D) Caenis cuniana (male

imago). (E) Caenis sp. (male imago), side view.
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CORYPHORIDAE

Coryphorus aquilus Peters, 1981
(Figure 6)

Geographic distribution. North: Amapa, Amazonas, Pard, Roraima, Tocantins. Midwest: Mato Grosso.
Comment. Species described by Peters (1981) based on material collected in the vicinity of Santarém.

Material Examined. Mojui dos Campos: Mojui dos Caboclos stream (02°42'03.0"S; 54°41'01.0"W), 11/xi/2020,
Oliveira, LA. col. 3 imagos &, 1 imago $.

Figure 6. Male imago Coryphorus aquilus (Ephemeroptera: Coryphoridae). (A) Dorsal view. (B) Genitalia,

ventral view.

EPHEMERIDAE

Hexagenia (Pseudeatonica) albivitta (Walker, 1853)
(Figure 7)

Geographic distribution. North: Amazonas, Pard. Northeast: Bahia. Midwest: Goias. Southeast: Espirito Santo,

Sao Paulo, Rio de Janeiro. South: Parana, Rio Grande do Sul.

Comment. Species registered for Para by Walker (1853), however, more accurate data on the collection sites were

not provided in the original article.

Material Examined. Santarém: Tapajos river — CDP port (02°25'03.0"S; 54°44'34.0"W), 21/viii/ 2020, Sousa,
CAL. col: 2 imagos &, 7 imagos $.


http://ephemeroptera.com.br/especie/coryphorus-aquilus/
javascript:void(0);
javascript:void(0);
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Figure 7. Male imago Hexagenia (Pseudeatonica) albivitta (Ephemeroptera: Ephemeridae). (A) Dorsal view. (B)

Genitalia, ventral view.

EUTHYPLOCIIDAE

Campylocia demoulini Gongalves & Salles, 2017
(Figure 8)

Geographic distribution. North: Para, Amazonas, Roraima, Tocantins. Midwest: Mato Grosso, Distrito Federal.

Comment. Species registered for Para state in Gongalves & Salles (2017), however, more specific data about the

collection site were not provided in the original work.

Material Examined. Belterra: stream km-115 BR-316 (03°17'34.8"S; 54°52'45.6"W), 23/vii/2020; 11/xii/2020,
Oliveira, LA. col: 1 imago J&.


javascript:void(0);
javascript:void(0);
javascript:void(0);
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Figure 8. Male imago Campylocia demoulini (Ephemeroptera: Euthyplociidae). (A) Dorsal view; (B) genitalia,

ventral view.
Campylocia spp.
Geographic distribution. North: Para.

Comment. A series of Campylocia specimens collected during the present study have enormous variability in male
terminalia, one of the most important structures for the specific diagnosis of this group. In the preliminary analysis
of this material, it was found that there are at least three new species among the collected morphotypes. However,
molecular analysis will be essential for the correct delimitation of these taxa due to the variability found and,

mainly, because the morphotypes were collected in the same stream.

Material Examined. Mojui dos Campos: Mojui dos Caboclos stream (02°42'03.0"S; 54°41'01.0"W), 05/vii/2020,
Oliveira, LA. col: 56 imagos &, 10 imagos %.

LEPTOHYPHIDAE

Amanahyphes saguassu Salles & Molineri, 2006
(Figure 9A)

Geographic distribution. North: Para*, Amazonas, Amapa. Northeast: Maranhdo. Midwest: Mato Grosso.


http://ephemeroptera.com.br/especie/amanahyphes_saguassu/
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Comment. This species was previously registered for Para state by Gongalves & Da-Silva (2010), for Parauapebas

municipality. This is the first record for the metropolitan region of Santarém.

Material Examined. Mojui dos Campos: stream km-115 (03°17'34.8"S; 54°52'45.6"W), 23/x/2019, Oliveira, LA.
col: 10 subimagos &, 4 subimagos Q. Belterra: stream at the exit of Flona do Tapajos (03°03'02.6"S;
54°55'30.1"W), 20/x2019, Oliveira, LA. col: 2 subimagos &, 5 nymphs.

Macunahyphes australis (Banks, 1913)
(Figure 9E)

Geographic distribution. North: Amazonas, Roraima, Amapa, Para*. Midwest: Mato Grosso. Southeast: Espirito

Santo. South: Parana.

Comment. This species was registered for Para for the first time by Molineri (2002) as Tricorythodes australis,
for Altamira municipality. Later, Dias et al. (2005) proposed a new genus to allocate this species and recorded its

occurrence for Oriximina (PA). This is the first record for the metropolitan region of Santarém.

Material Examined. Santarém: Tapajos river — Ufopa port (02°25'03.0"S; 54°44'34.0"W), 19/vi/2020, Oliveira,
LA. col: 6 imagos &.

Tricorythopsis sp. 1
(Figure 9B)

Geographic distribution. North: Para™.

Comment. This morphotype represents a new species. Its description is being carried out by the same authors of

this work and is in the submission phase.

Material Examined. Santarém: Ponte do Jua stream (02°26'40.6"S; 54°4721.1"W), 06/xi1i/2019, Oliveira, LA. col:
1 nymph. Mojui dos Campos: Mojui dos Caboclos stream (02°42'03.0"S; 54°41'01.0"W), 05/vii/2020, Oliveira,
LA. col: 1 nymph.

Tricorythopsis sp. 2
(Figure 9C)

Geographic distribution. North: Para.

Comment. Identification at a specific level has not yet been possible due to the absence of male imagos, which are

essential in the group's taxonomy.

Material Examined. Santarém: Jua lake (02°25'57.8"S; 54°46'55.0"W), 17/vii/2019, Oliveira, LA. col: 19 nymphs.
Mojui dos Campos: Mojui dos Caboclos stream (02°42'03.0"S; 54°41'01.0"W), 01/x/2020, Oliveira, LA. col: 1
nymph.

Tricorythopsis sp. 3
(Figure 9D)

Geographic distribution. North: Para.
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Comment. Identification at a specific level has not yet been confirmed due to the absence of male imagos, which

are essential in the group's taxonomy.

Material Examined. Belterra: stream km-115 (03°17'34.8"S; 54°52'45.6"W), 23/xi/2019, Oliveira, LA. col: 1
nymph.

Figure 9. Representatives of Leptohyphidae (Ephemeroptera), habits. (A-E) dorsal view. (A) Amanahyphes
saguassu (nymph). (B) Tricorythopsis sp. 1 (nymph). (C) Tricorythopsis sp. 2 (nymph). (D) Tricorythopsis sp. 3

(nymph). (E) Macunahyphes australis (male imago), side view.
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LEPTOPHLEBIIDAE

Askola emmerichi Dominguez, Molineri & Mariano, 2009

(Figure 10A)
Geographic distribution. North: Amazonas, Roraima, Para *. Northeast: Bahia, Pernambuco, Maranh&o.
Comment. This is the first record of this species for Para state.

Material Examined. Belterra: stream km-115 (03°17'34.8"S; 54°52'45.6"W), 23/x/2019, Oliveira, LA. col: 1
subimago &, 1 subimago Q. Stream at the exit of Flona do Tapajos (03°03'02.6"S; 54°55'30.1"W), 20/x/2019,
Oliveira, LA. col: 1 subimago &, 2 imagos ?.

Farrodes xingu Dominguez, Molineri & Peters, 1996

(Figure 10B)
Geographic distribution. North: Para*. Northeast: Maranhdo. Midwest: Goias.

Comment. Species described by Dominguez et al. (1996) based on material collected in Altamira (PA)

municipality. This is the first record for the metropolitan region of Santarém.

Material Examined. Santarém: Cavada waterfall (02°35'48.9"S; 54°31'47.3"W), 13/xi/2019, Oliveira, LA. col: 1
subimago &, 3 imagos Q. Débora stream (02°35'48.9"S; 54°31'47.3"W), 21/x/2019, Oliveira, LA. col: 1 subimago
&. Belterra: stream km-115 (03°17'34.8"S; 54°52'45.6"W), 23/x/2019, Oliveira, LA. col: 1 subimago J.

Hagenulopsis sp.

Geographic distribution. North: Para, Amazonas, Roraima. Northeast: Bahia. Southeast: Espirito Santo, Sdo Paulo,

Rio de Janeiro. South: Santa Catarina.

Comment. This genus was registered in an ecology study carried out by Dala-Corte et al. (2020) based on material
collected in Santarém, Belterra and Mojui dos Campos, and by Nicacio et al. (2020) based on material collected
in the Floresta Nacional do Tapajos (Tapajos National Forest), but not found during the sampling of the present

study.

Hermanellopsis arsia Savage & Peters, 1983

(Figure 11A)
Geographic distribution. North: Amazonas, Roraima, Para*. Northeast: Maranhao.

Comment. This is the first record of the genus and species for Para state. In a study carried out by Raimundi (2014),
anew group was proposed to accommodate this taxon, but, so far, the article with the nomenclature update has not

been published.

Material Examined. Mojui dos Campos: Mojui dos Caboclos stream (02°42'03.0"S; 54°41'01.0"W), 21/i/2020,
Oliveira, LA. col:15 imagos &, 1 nymph.

Hydrosmilodon gilliesae Thomas & Peru, 2004
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(Figure 11B)

Geographic distribution. North: Amazonas, Roraima, Para®. Northeast: Bahia, Pernambuco, Maranhdo. Midwest:

Mato Grosso. Southeast: Espirito Santo.
Comment. This is the first record of the species for the state of Para.

Material Examined. Santarém: Guarana stream (02°46'25.9"S; 54°23'20.6"W), 05/iii/2020, Oliveira, LA. col: 4
imagos &, 2 imagos @, 20 nymphs. Sonrizal stream (02°32'13.6"S; 54°55'26.6"W), 09/viii/2019, Oliveira, LA.
col: 1 imago &, 4 imagos @, 21 nymphs. Sdo Braz stream (02°29'07.0"S; 54°49'41.9"W), 26/vii/2019, Oliveira,
LA. col: 1 imago &, 8 imagos @, 2 nymphs. Diamantino stream (02° 30'16.2"S; 54°39'32.9"W), 06/ix/2019,
Oliveira, LA. col: 1 imago &. Mararu stream (02°29'35.9"S; 54°40'06.6"W), 28/viii/2019, Oliveira, LA. col: 1
imago &. Mojui dos Campos: Santa Jilia stream (02°40'19.7"S; 54°43'06.9"W),09/xii/2019, Oliveira, LA. col: 15
imagos &, 14 imagos @, 27 nymphs. Mojui dos Caboclos stream (02°42'03.0"S; 54°41'01.0"W), 21/i/2020,
Oliveira, LA. col: 15 imagos &, 2 imagos @, 21 nymphs. Terra de areia stream (02°47'58.7"S; 54°38'15.6"W),
24/i/2020, Oliveira, LA. col. 14 imagos &, 5 imagos @, 24 nymphs. Belterra: stream at the exit of the Flona do
Tapajos (03°03'02.6"S; 54°55'30.1"W), 20/x/2019, Oliveira, LA. col: 9 imagos &, 2 subimagos &, 10 imagos @,
3 subimagos 9. Antdnio Leite stream (03°09'06.2"S; 54°50'28.7"W), 18/x/2019, Oliveira, LA. col. 1 nymph.
Ailton stream (02°35'36.7"S; 54°57'48.4"W), 06/xi/2019, Oliveira, LA. col: 2 imagos J. Stream km-115
(03°17'34.8"S; 54° 52'45.6"W), 07-14/xii/2019, Oliveira, LA. col: 1 subimago &, 3 subimagos J.

Miroculis (Atroari) duckensis Savage & Peters, 1983
(Figure 10C)
Geographic distribution. North: Amazona, Para*. Northeast: Bahia, Maranh3o.

Comment. This is the first record of this species for Para state.

Material Examined. Belterra: stream km-115 (03°17'34.8"S; 54°52'45.6"W), 23/x/2019, Oliveira, LA. col: 2
subimagos &, 1 subimago &, 2 subimagos &, 45 subimagos (. Stream at the exit of Flona do Tapajos
(03°03'02.6"S; 54°55'30.1"W), 20/x/2019, Oliveira, LA. col: 1 imago &, 1 subimago &, 1 imago &.

Miroculis sp. 1

(Figure 10D)
Geographic distribution. North: Para.

Comment. This morphospecies is probably a new species, however, for the description of new taxa in this group,
male imagos are required. Only subimagos have been collected so far. Multiple collection efforts are being made,

but the collection location of this taxon is difficult to access, making it difficult to obtain specimens.

Material Examined. Belterra: stream km-115 (03°17'34.8"S; 54°52'45.6"W), 23/x/2019, Oliveira, LA. col: 2

subimagos J.

Miroculis sp. 2
(Figure 10E)
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Geographic distribution. North: Para.

Comment. This morphospecies is probably a new species, however, for the description of new taxa in this group,
male imagos are required. Only subimagos have been collected so far. Multiple collection efforts are being made,

but the collection location of this taxon is difficult to access, making it difficult to obtain specimens.

Material Examined. Belterra: stream km-115 (03°17'34.8"S; 54°52'45.6"W), 23/x/2019, Oliveira, LA. col: 15 SI
3.

Simothraulopsis demerara (Traver, 1947)

(Figure 10F)

Geographic distribution. North: Pard, Amazonas, Acre, Amapd, Ronddnia. Northeast: Ceara, Bahia, Piaui,

Pernambuco. Maranhao: Midwest: Mato Grosso, Goias. Southeast: Espirito Santo. South: Parana.

Comment. This species was previously registered for Pard state by Nascimento et al. (2017), occurring in

Santarém.

Material Examined. Santarém: Tapajos river — CDP port (02°24'50.8"S; 54°44'15.0"W), 05/iii/2020, Sousa, CAL:
1 imago &, 3 imagos &, 2 subimagos Q. Tapajos river - Ufopa port (02°25'03.0"S; 54°44'34.0"W), 19/vi/2020,
Oliveira, LA. col: 4 imagos &, 2 imagos &. Tapari lake (02°26'36.1"S; 54°53'53.5"W), 05/vi/2019, Oliveira, LA.
col: 2 nymphs.

Simothraulopsis inaequalis Nascimento, Salles & Hamada, 2017

(Figure 10G, 11C)
Geographic distribution. North: Para, Amazonas.
Comment. Species described by Nascimento et al. (2017) based on material collected in Santarém municipality.

Material Examined. Santarém: Sonrizal stream (02°32'13.6"S; 54°55'26.6"W), 09/viii/2019, Oliveira, LA. col: 1
nymph. Diamantino stream (02°30'16.2"S; 54°39' 32.9"W), 06/ix/2019, Oliveira, LA. col: 1 imago $. Mojui dos
Campos: stream km-115 (03°17'34.8"S; 54°52'45.6"W), 23/x/2019, Oliveira, LA. col: 1 T 9, 3 nymphs. Belterra:
CEL Batista stream (02°37'50.6"S; 54°58'12.4"W), 08/xi/2019, Oliveira, LA. col: 1 imago $.

Simothraulopsis plesius Kluge, 2007
(Figure 10H)

Geographic distribution. North: Para, Amazonas.

Comment. This species was previously registered for Para state by Nascimento et al. (2017), for Alter do Chao,

Santarém district.

Material Examined. Santarém: Tapari lake (02°26'36.1"S; 54°53'53.5"W), 05/vi/2019, Oliveira, LA. col: 5
nymphs. Mojui dos campos: Mojui dos Caboclos stream (02°42'03.0"S; 54°41'01.0"W), 05/vi/2019, Oliveira, LA.

col: 1 imago &, 1 subimago ¢, 2 subimagos 9.

Ulmeritoides sp.


https://www.google.com/search?rlz=1C1CHBD_pt-PTBR915BR915&sxsrf=ALeKk03OWwREO8FjDXyOBY__-UK6lTIGtA:1602596606166&q=simothraulopsis&spell=1&sa=X&ved=2ahUKEwjy1LbL2bHsAhWzK7kGHUOkCzkQkeECKAB6BAgLEC4

43

Geographic distribution. North: Para, Roraima, Roraima, Tocantins. Northeast: Bahia, Piaui, Pernambuco,
Maranhdo. Midwest: Mato Grosso, Goias. Southeast: Espirito Santo, Minas Gerais, Sdo Paulo, Rio de Janeiro.

South: Santa Catarina.

Comment. This genus was registered in an ecology study carried out by Dala-Corte et al. (2020) based on material

collected in Mojui dos Campos but was not found during the sampling of the present study.

Figure 10. Representatives of Leptophlebiidae (Ephemeroptera), habits, dorsal view. (A) Askola emmerichi (male
subimago). (B) Farrodes xingu (male subimago). (C) Miroculis (Atroari) duckensis (male imago). (D). Miroculis
sp. 1 (male subimago). (E) Miroculis sp. 2 (male subimago). (F) Simothraulopsis demerara (male imago). (G)

Simothraulopsis inaequalis (male imago). (H) Simothraulopsis plesius (male imago).


https://www.google.com/search?rlz=1C1CHBD_pt-PTBR915BR915&sxsrf=ALeKk03OWwREO8FjDXyOBY__-UK6lTIGtA:1602596606166&q=simothraulopsis&spell=1&sa=X&ved=2ahUKEwjy1LbL2bHsAhWzK7kGHUOkCzkQkeECKAB6BAgLEC4
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Figure 11. Representatives of Leptophlebiidac (Ephemeroptera), habit dorsal view: (A) Hermanellopsis arsia

(nymph); (B): Hydrosmilodon gilliesae (nymph); (C) Simothraulopsis inaequalis (nymph).

POLYMITARCYIDAE

Asthenophus sp.
(Figure 12A)

Geographic distribution. North: Para, Amazonas. Midwest: Mato Grosso do Sul.

Comment. Species-level identification has not yet been confirmed, as only nymphs have been collected so far. The
taxonomy of the group is based mainly on imagos, and it is necessary to associate with this stage for an accurate

specific identification.

Material Examined. Santarém: Tapari lake (02°26'36.1"S; 54°53'53.5"W), 05/vi/2019, Oliveira, LA. col: 8
nymphs.

Campsurus essequibo Traver, 1947

(Figure 12B)
Geographic distribution. North: Para*, Amazonas, Roraima.

Comment. This species was registered for Para state by Molineri & Salles (2017), for Tucurui municipality. This

is the first record for the metropolitan region of Santarém.

Material Examined. Santarém: Tapajos river — Ufopa port (02°25'03.0"S; 54°44'34.0"W), 04/v/2020, Oliveira, LA.
col: 3 imagos &. Tapajos river — CDP port (02°25'03.0"S; 54°44'34.0"W), 19/vi/2020, Sousa, CAL. col: 1 imago
3.
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Campsurus latipennis (Walker, 1853)
Geographic distribution. North: Para, Tocantins. Southeast: Espirito Santo.

Comment. This species was registered for the municipality of Santarém by Lestage (1923), however, it was not

found during the sampling of the present study.

Campsurus lucidus Needham & Murphy, 1924
(Figure 12C)
Geographic distribution. North: Roraima, Pard *. Midwest: Mato Grosso do Sul. South: Santa Catarina.

Comment. This is the first record of this species for Para state.

Material Examined. Santarém: Tapajos river — CDP port (02°25'03.0"; S 54°44'34.0"W), 05/iii/ 2020, Sousa, CAL.

col: 1 subimago J&.

Figure 12. Representatives of Polymitarcyidae (Ephemeroptera), habits, dorsal view. (A) Asthenophus sp.

(nymph). (B) Campsurus essequibo (male imago). (C) Campsurus lucidus (male subimago).
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Table 2. Ephemeroptera (Insecta) registered for the Metropolitan Region of Santarém New species records. (+)
new records for the state and metropolitan region of Santarém; (*) new records for the metropolitan region of
Santarém; (?) location not specified.

Species Records

Baetidae

Americabaetis sp.

Apobaetis sp.

Aturbina georgei Lugo-Ortiz & McCafferty, 1996

Aturbina maculata Salles, Boldrini & Snimano, 2011 +
Aturbina sp.

Callibaetis gelidus Cruz, Salles & Hamada, 2014 +
Callibaetis gonzalezi (Navas, 1934) +
Callibaetis nigracyclus Cruz, Salles & Hamada, 2014 *
Callibaetis sp.

Camelobaetidius labiosus (Boldrini & Salles, 2017)

Cloeodes sp. +

Cryptonympha copiosa Lugo-Ortiz & McCafferty, 1998
Harpagobaetis sp.

Paracloeodes binodulus Lugo-Ortiz & McCafferty, 1996
Paracloeodes sp.

Tomedontus sp.

Tupiara ibirapitanga Salles Lugo-Ortiz, Da-Silva & Francischetti, 2003 +
Waltzoyphius roberti Thomas & peru, 2002 +
Zelusia sp.
Caenidae
Brasilocaenis mendesi Malzacher, 1998 +

Brasilocaenis sp. 1

Brasilocaenis sp. 2

Caenis cuniana Froehlich, 1969 +
Caenis reissi Malzacher, 1986

Caenis sp.

Coryphoridae

Coryphorus aquilus Peters, 1981

Ephemeridae

Hexagenia (Pseudeatonica) albivitta (Walker, 1853) ?
Euthyplociidae

Campylocia demoulini Gongalves & Salles, 2017 ?
Campylocia sp.

Leptohyphidae

Amanahyphes saguassu Salles & Molineri, 2006 *
Macunahyphes australis (Banks, 1913) *
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Tricorythopsis sp. 1 +
Tricorythopsis sp. 2

Tricorythopsis sp. 3

Leptophlebiidae

Askola emmerichi Dominguez, Molineri & Mariano, 2009 +
Farrodes xingu Dominguez, Molineri & Peters, 1996 *

Hagenulopsis sp.

Hermanellopsis arsia Savage & Peters, 1983 +
Hydrosmilodon gilliesae Thomas & Per(, 2004 +
Miroculis (Atroari) duckensis Savage & Peters, 1983 +
Miroculis sp.1

Miroculis sp. 2

Simothraulopsis demerara (Traver, 1947)

Simothraulopsis inaequalis Nascimento, Salles & Hamada, 2017

Simothraulopsis plesius Kluge, 2007

Ulmeritoides sp.

Polymitarcyidae

Asthenophus sp.

Campsurus essequibo Traver, 1947 *
Campsurus latipennis (Walker, 1853)

Campsurus lucidus Needham & Murphy, 1924 +

Discussion

Ephemeroptera is a group of aquatic insects well studied in some locations due to the permanence of
researchers in local institutions and also because this is a key group in studies of environmental quality (Alba-
Tercedor 2015). Despite the great ecological importance of the group, most of applied studies deal with
Ephemeroptera only at the level of genus or family (Chen 2017, Nicacio et al. 2020).

As a whole, the metropolitan area of Santarém presented a diversity of Ephemeroptera representative for
the state, which may be related to the variety of habitats among the sampled points, mainly in places far from the
urban areas of the city. Environmental heterogeneity is considered one of the main factors to explain the high
richness of taxa in an area (Chisholm et al. 2011), as they provide more resources and niches for species (Bazzaz
1975). However, it is important to emphasize that the metropolitan region of Santarém is experiencing great
anthropic pressures (Sousa et al. 2020) and that a large part of the natural environments is at risk of destruction.

Until the completion of this study, a total of 41 species, distributed in 33 genera and nine families were
registered for Pard, of these, only 10 species, 16 genera and six families were registered for the metropolis of
Santarém. After this research, Para state is now represented by 55 species/morphospecies, 36 genera and nine
families; the metropolis of Santarém is now represented by 50 species/morphospecies, 31 genera and eight
families. Thus, with the present study, there was an increase of 25% in the number of new records of
Ephemeroptera registered for Para state and an increase of 80% in what there was registered for the metropolitan

area of Santarém (Table 2). And the metropolitan region of Santarém becomes the area with the largest number of
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Ephemeroptera records in the state. Significant numbers, especially because the study area comprises only 2.19%
of the state territory (IBGE 2018).

Baetidae and Lepthophlebidae were the most representative families in the metropolitan area of Santarém,
with 19 and 12 species/morphospecies, respectively, followed by Caenidae (n=7), Leptohyphidae (n=5),
Polymitarcidae (n=4), Euthyplocidae (n=2), Ephemeridae (n=1) and Coryphoridae (n=1). This pattern is in line
with general studies on the order Ephemeroptera in Brazil, where Baetidae is always identified as the most
representative family, followed by Leptophlebiidae and Leptohyphidae (eg, Francischetti 2007, Salles et al. 2010,
Shimano et al. 2011, Lima et al. 2012).

Cloeodes, Hermanellopsis and Tupiara stand out as the first records for the Para state, despite their wide
geographical distribution, being currently registered for many Brazilian states (Salles & Boldrinni 2021). However,
on a more accurate geographic scale, we still see gaps in their distributions, probably due to the effect of the
sampling being concentrated in certain locations.

Although the three cities are seen as a single region, Hydrosmilodon gilliesae and Simothraulopsis
inaequalis were the only species sampled in the three cities. Callibaetis gelidus, Caenis cuniana and Campsurus
lucidus (and others), for example, were sampled in only one of the cities. Likewise, some taxa registered in
previous (ecological) studies carried out in the region were not collected in the present study. Some points were
sampled several times in an attempt to obtain nymphs or adults for the complete description of the species. Even
so, despite the efforts, it was not possible to obtain the necessary stage. These observations underscore the
importance of constant surveys with increased sampling efforts to obtain complete knowledge about the diversity
of Ephemeroptera in the region.

The results presented in this study increased, in general, the knowledge about the diversity and
distribution of Ephemeroptera. This knowledge is fundamental for the understanding of aquatic diversity, both in
terms of naming the taxa, given future descriptions of new species collected, and for understanding the distribution
of these taxa. In addition, the naming of taxa allows greater accuracy in ecological studies, including studies of

aquatic biomonitoring in the region.
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ABSTRACT

A new species of Tricorythopsis is described, illustrated and diagnosed based on nymphs
from Para state, Brazil. Tricorythopsis sp. is apparently related to Tricorythopsis rondoniensis
(Dias, Cruz & Ferreira, 2009) based on abdominal terga 111-V11 with acute tubercles medially
located on posterior margins, and by the absence of the transversal line on operculate gill.
However, the new species can be identified by the following combination of characteristics:
general coloration yellowish brown, with blackish and purplish marks irregu?larly distributed:;
maxillary palp 1-segmented; segment Il of labial palp shorter than segment | and longer than
segment I11; femora and tibiae with margins covered by long, pectinate setae; tarsal claws
with 4 to 5 marginal denticles and 4+2 very small, submarginal denticles. This is the first

species of Tricorythopsis recorded from Para state.

Key words: aquatic insects, Ephemerelloidea, Neotropics, mayflies, taxonomy.

1 O artigo apresentado foi redigido conforme as diretrizes de submiss@o da revista Zootaxa,
exceto pelas figuras inseridas no corpo do texto para facilitar a leitura. As normas indicadas
para  redacdo de  artigos pela revista estdo  disponiveis no  link:
https://www.mapress.com/j/zt/pages/view/forauthors.
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INTRODUCTION

Traver (1958) established Tricorythopsis for a single species, Tricorythopsis artigas
based on male imagos from Uruguay. Currently this genus is represented by 20 valid species
distributed in South America, 10 of them recorded only in Brazil: Tricorythopsis acara
Belmont, Salles & Hamada, 2011, Tricorythopsis araponga Dias & Salles, 2005,
Tricorythopsis bahiensis Dias, Salles & Ferreira, 2008, Tricorythopsis baptistai Dias &
Salles, 2005, Tricorythopsis intercalatus Belmont, Salles & Hamada, 2011, Tricorythopsis
nupem Araujo & Dias, 2020, Tricorythopsis pseudogibbus Dias & Salles, 2005,
Tricorythopsis sigillatus Molineri, 1999, Tricorythopsis spongicola Lima, Salles & Pinheiro,
2011, Tricorythopsis yusuaia Belmont, Cruz & Hamada, 2015 (Salles & Boldrini 2021).
Seven of these species are distributed in Northern Brazil in the states of Amapa, Amazonas,
Rond6nia, and Roraima (Dias et al. 2008; Belmont et al. 2011; Belmont et al. 2012; Belmont
et al. 2015).

Despite the high diversity of species of Ephemeroptera in the North region of Brazil
(Salles & Boldrini 2021), the knowledge of diversity and distribution of some families and
genera in many localities of this region is still incipient. So far, no species of Tricorythopsis is
recorded from Pard state (Salles & Boldrini 2021). Previous records of Tricorythopsis in Para
state were made only in ecological works, without species level identification (Chen et al.
2017; Nicacio et al. 2020). Knowing the diversity of this area is a high priority, since it has
been suffering anthropic impacts for years, including deforestation for the planting of
soybeans, rice and corn, pisciculture, the release of untreated sewage in water bodies and
channeling rivers (Soares et al. 2016; Gomes et al. 2017). The objective of this paper is to

describe a new species of Tricorythopsis based on nymphs collected in Paré state, Brazil.

MATERIAL AND METHODS

Nymphs were collected in Santarém and Mojui dos Campos municipalities (Fig. 1)
using D-shaped nets (rapiché) (Merrit et al. 1996) and were preserved in 90% ethanol. For
identification and morphological analysis, structures were dissected and mounted between
slide and coverslip, using Euparal® as the mounting medium. The length of the body and
mesonotum were measured in the mature nymph.

Multi-layer photographs of the morphology were obtained using a Leica M165C

stereomicroscope in conjunction with Leica DFC 420 image-capturing equipment and LED
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dome lighting for uniform and constant reflection of light on the specimens (Kawada &
Buffington 2016) and an Olympus BX51 compound microscope in conjunction with an
Olympus digital image-acquisition system (model DP 72 using the Cell D program). The final
images were generated using Digital Leica Application Suite v.3.7 and Helicon Focus® (6.7.1
Pro) software. To complement the taxonomic discussion, we examined the slide of T.
rondoniensis from Amazonas analyzed by Belmont et al. (2012) (housed at INPA) to
illustrate the structures presented in the Figures 6 and 7, since the type material was not
available. The material type is housed in the Invertebrate Collection of the National Institute

for Research in Amazonia (INPA), Manaus, Amazonas, Brazil.
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Figure 1. Location of the study area. (A) Map of Brazil with highlighted area containing the

Para state. (B) Para state with the location of the sampled sites. (C) Santarém and Mojui dos
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Campos municipalities, in detail, indicating the sites sampled for Tricorythopsis sp.
(Ephemeroptera: Leptohyphidae). (D) Santarém municipality, Ponte do Jué stream. (E) Mojui

dos Campos municipality, Mojui dos Caboclos stream.

RESULTS AND DISCUSSION

Tricorythopsis sp.
(Figs 2-5)

Diagnosis. Nymph: 1) maxillary palp 1-segmented (Fig. 4E); 2) segment |1 of labial palpi
shorter than segment | and longer than segment 111 (Fig. 4F); 3) femora and tibiae with
margins covered by long and pectinate setae (Figs 5A-D); 4) tarsal claws with 4 to 5 marginal
denticles and 4+2 very small, submarginal denticles (Fig. 5E); 5) abdominal terga I11-V11
with acute, serrated tubercles medially located on posterior margins (Figs 2A—C; 3C); 6)

transversal line of operculate gill absent (Fig. 3D).

Mature nymph. Length: body, 2.3 mm; antenna, 0.7 mm; mesonotum, 0.8 mm; caudal
filaments broken. Body robust, base of the abdomen wider than the apex (Fig. 2A). General

coloration yellowish brown, with blackish and purplish marks irregularly distributed.

Head. Yellowish brown, with few, blackish marks irregularly distributed. Tubercles absent.
Eyes and ocelli blackish (Figs 2A, B; 3A). Antennae: scape and pedicel whitish yellow,
flagellomeres grayish translucent on basal half and whitish translucent on distal half.
Mouthparts yellowish translucent (Figs 3B; 4A-G). Labrum broad, with shallow anteromedial
emargination; with pores distributed on basal 1/4 (Fig. 4A). Hypopharynx as in Figure 4B.
Mandible: basal half with purplish marks irregularly distributed; incisors and molars dark
brown (Figs 4C, D); basal 3/5 with spaced pores. Maxilla with pectinate setae at the apex;
palp 1-segmented, approximately 2.5 times longer than wide, with a terminal seta (Fig. 4E).
Labium with spaced pores; glossa not fused, with filiform setae; paraglossa with filiform
setae; segment Il of labial palp shorter than segment I and longer than segment 111 (Fig. 4F);
lateral margin of submentum with short, filiform setae (Fig. 4F).

Thorax. Yellowish brown, with blackish marks irregularly distributed and with purplish
marks near medial line (Figs 2A, B; 3A). Pronotum without tubercles; anterolateral corner

projected and rounded (Fig. 3A). Mesonotum with a pair of small anterolateral tubercles; with
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a pair of slightly developed submedial humps near apex of forewing pads (Fig. 3A).
Developing wings with dark gray veins; internal margin blackish basally. Legs. General
coloration yellowish white, with purplish and grayish marks; dorsal surface of femora with
circular, whitish marks irregularly distributed (Figs 5A-D). Coxae projections absent. Femora
almost 1.5 times longer than wide. Femora and tibiae with margins covered by long and
pectinate setae. Fore femur with a transversal row of long, pectinate setae on submedial
region of the dorsal surface. Tarsal claws (Fig. 5E) almost entirely yellowish white, except by
apical region yellowish brown; with 4 to 5 marginal denticles and 4+2 very small,
submarginal denticles; with apical seta.

Abdomen. Terga yellowish brown, with blackish marks; segments VII-1X with a paired
sublateral, transversal, blackish strip (Figs 2A—C; 3C). Sterna whitish yellow. Segments 11—
IX with lateral margins expanded; segments VI-1X with posterolateral projections bordered
with thin setae (projection less developed on segment V1) (Figs 2C; 3C). Terga I11-VI1I with
acute, serrated tubercles medially located on posterior margins; tubercle slightly shorter on
tergum I11 (Figs 2A-C; 3C). Gills. Operculate gills yellowish brown, with purplish or grayish
marks; oval, almost 1.4 times longer than wide; reaching the segment VII (Figs 2A-C; 3C,
D). Ventral lamellae without fringed lobes, without ridges. Gill formula 2/3/3/2/1. Transversal
line of operculate gill absent. Caudal filaments yellowish brown, with short setae at segment

joints.

Adults. Unknown

Etymology. [...]

Bionomics. Nymphs of Tricorythopsis sp. were collected in two slow-flowing rivers (with
width varying to 6-12 m) and associated to marginal vegetation in sections exposed to
sunlight (Figs 1D, E).

Material examined. HOLOTYPE. Mature nymph, Brazil, Para state, Santarém, Ponte do Jua
stream, 02°26'40.6"S; 54°47'21.1"W; 06/xii/2019, Santos SE col. (INPA-EPH 000028).
PARATYPE. Nymph (parts on slide), Brazil, Para, Mojui dos Campos, Mojui dos Caboclos
stream, 02°42'03.0"S; 54°41'01.0"W, 05/vii/2020, Oliveira LA col. (INPA-EPH 000029).
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Other material examined. Slide of T. rondoniensis analyzed by Belmont et al. (2012)
(INPA).

Comments. According to the morphological information presented in Dias ef al. (2009) and
Belmont et al. (2012) and Malzacher & Molineri (2021), Tricorythopsis sp. resembles T.
rondoniensis specially by the abdominal terga I11-V11 with acute, serrated tubercles medially
located on posterior margins (Figs 2A—C; 3C). Also, both species have the margins of the
femora and tibiae covered by long and pectinate setae; fore femur with a transversal row of
long, pectinate setae on submedial region of the dorsal surface (Figs 5A-D; 7A-D);
mesonotum with a pair of small, anterolateral tubercles (Fig. 3C) hind margin of all terga with
strong denticles and transversal line of operculate gill absent (Fig. 3D). Despite the
similarities, Tricorythopsis sp. and T. rondoniensis can be differentiated as follow. The
labrum, mandibles and labium of the new species have pores less abundant and more spaced
(Figs 4A-G), whereas in T. rondoniensis these pores are more abundant (Figs 6A-D); the
maxillary palp in Tricorythopsis sp. is 1-segmented, whereas in T. rondoniensis the palp is 2-
segmented. The labial palpi in the new species has the segment Il longer than segment | (Fig.
4F), while in T. rondoniensis the segment 11 is shorter than segment I (Fig. 6B). However, it is
noteworthy that these differences on the mouthparts should be used with caution, since they
can be an intraspecific variation and only two specimens of the new species were analyzed.
The pronotum of the Tricorythopsis sp. has the anterolateral corner rounded, in T.
rondoniensis this corner is apparently pointed. The pectinate setae of the femora and tibia are
also different in these two species because in the new species the setae are more branched
(Fig. 5D) than the in T. rondoniensis (Fig. 7D). The tarsal claws of Tricorythopsis sp. have 4
to 5 marginal denticles and 4+2 very small, submarginal denticles (Fig. 5E), whereas T.
rondoniensis has tarsal claws with 5-6 marginal denticles and the submarginal denticles are
absent (Fig. 7E). In the abdomen, Tricorythopsis sp. has posterolateral projection present on
segments VI-1X, in T. rondoniensis these projections are present on segments VII-IX.
Finally, according to the description and pictures presented in Dias et al. (2009), Dias et al.
(2016) and Zuniga & Torres-Zambrano (2015), some differences in the general coloration can
be useful to differentiate both species: the new species has general coloration yellowish
brown, with few blackish and purplish marks irregularly distributed while T. rondoniensis has
the general coloration yellowish, with some regions of the body almost completely shaded

with brown and reddish marks.



Figure 2. Tricorythopsis sp. (Ephemeroptera: Leptohyphidae), mature nymph. (A) Dorsal view.

(B) Lateral view. (C) Partial region of abdomen, lateral view, with dorsal tubercles in detail.
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Figure 3. Tricorythopsis sp. (Ephemeroptera: Leptohyphidae), mature nymph. (A) Head and
thorax, dorsal view. (B) Head, ventral view, anterior region in detail showing setae covered by

sediments. (C) Abdomen, dorsal view. (D) Operculate gill.
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Figure 4. Tricorythopsis sp. (Ephemeroptera: Leptohyphidae), nymph, mouthparts. (A)
Labrum, dorsal view. (B) Hypopharynx, (C) Left mandible. (D) Right mandible. (E) Maxilla.
(F) Labium. (G) Labium, submentum, lateral margin in detail. Arrows indicates the pores.
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Figure 5. Tricorythopsis sp. (Ephemeroptera: Leptohyphidae), nymph, legs. (A) Foreleg. (B)
Middle leg. (C) Hind leg. (D) Margin of femora with pectinated setae in detail. (E) Tarsal claw.
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Figure 6. Tricorythopsis rondoniensis (Ephemeroptera: Leptohyphidae), nymph, mouthparts.
(A) Labrum, dorsal view. (B) Labium, anterior region in detail. (C) Left mandible. (D) Right
mandible. (E) Maxilla. Arrows indicates the pores. Specimen from Amazonas analyzed by

Belmont et al. (2012).
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Figure 7. Tricorythopsis rondoniensis (Ephemeroptera: Leptohyphidae), nymph, legs. (A)
Foreleg. (B) Middle leg. (C) Hind leg. (D) Margin of femora with pectinated setae in detail. (E)

Tarsal claw. Specimen from Amazonas analyzed by Belmont et al. (2012).
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