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				To address the Haeckelian deficit in Apobaetis, a genus in which the adult stage remains unknown for most species, with imagos currently described for only six of the 22 valid species, we provide new descriptions of the adult stages of A. jacobusi (male and female), A. pasternakae, A. nisiae and A. biancae (females). To improve spe-cies delimitation, we also illustrate the gonovectes and penial bridges of A. jacobusi, A. irai and A. fiuzai. These data substantially expand the morphological knowledge of the genus and provide new insights into the diversity of male genital structures, particularly variation in the penial bridge and gonovectes, morphological features that have not previously been investigated in Apobaetis.
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				Introduction

				The Pan-American genus Apobaetis Day, 1955 (Baetidae) is currently represented by 22 valid species (McDunnough 1931, Traver 1935, Lugo-Ortiz & McCafferty 1997, McCafferty 2000, Salles & Lugo-Ortiz 2002, Meyer & McCafferty 2003, Jacobus & McCafferty 2005, Nieto 2006, 

			

		

		
			
				Cruz et al. 2011, Cruz & De-Souza 2014, Cruz et al. 2020, De Lima et al. 2022, 2023, 2024). Of these, male imagos are only known for six species: A. etowah (Traver, 1935) (Meyer & McCafferty 2003), A. fiuzai Salles & Lugo-Ortiz, 2002 (Viana et al. 2024), A. futilis (McDun-nough, 1931) (Jacobus & McCafferty 2005), A. hamadae Cruz, Boldrini & Salles, 2011 (Cruz 
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				et al. 2011), A. irai De Lima, Massariol, Cruz & Hamada, 2022 (Viana et al. 2024) and A. pas-ternakae De Lima, Cruz & Hamada, 2023 (De Lima et al. 2023), while female imagos have been described for only three, A. etowah (as A. indeprensus Day 1955, junior synonym of A. etowah), A. fiuzai and A. irai (Viana et al. 2024). In contrast, the nymph of A. futilis remains unknown (Jacobus & McCafferty 2005).

				The Haeckelian deficit, defined as the lack of knowledge of semaphoronts (Hortal et al. 2015, Faria et al. 2020), remains a major obstacle to accurate species identification and taxonomic resolution in Baetidae. Reducing this deficit enhances the reliability of species diagnoses and may help resolve long-standing taxonomic uncertainties (Koss 1972, Hortal et al. 2015). In this context, obtaining adult stages, particu-larly through rearing methods (Boldrini & Cruz 2013), is essential. Adult morphological charac-ters are also fundamental to phylogenetic infer-ence and to understanding evolutionary relation-ships, as they can contribute to the recognition of more robust clades (Sartori 2005, Molineri 2006, Nieto & Salles 2006, Nieto 2010, Cruz et al. 2018b, 2021) and to the refinement of species-level taxonomic resolution (Falcão et al. 2010, Cruz et al. 2014, 2018a).

				Recognising the importance of addressing this knowledge gap, De Lima et al. (2023) pro-vided the first description of the internal genital structures (gonovectes and penial bridge) in the male imago of A. pasternakae. These sclerotised structures, located in the ninth abdominal seg-ment of the male, assist in the eversion of the retractile penis, a distinctive feature of Baetidae. The terms gonovectes and penial bridge were originally proposed by Kluge and Novikova (2011) in their systematic study of the family. Based on their observations, De Lima et al. hypothesised that these internal genital struc-tures could provide valuable characters for spe-cies-level identification. However, subsequent descriptions of adult stages have not yet fully explored their taxonomic potential (Viana et al. 2024).

				Aiming to reduce the knowledge gaps that persist within the genus and to test the hypoth-esis that internal genital structures are useful for taxonomic studies, the objectives of this study 

			

		

		
			
				are: (a) to describe the male and female imagos of A. jacobusi Cruz, Boldrini & Hamada, 2020, and the female imagos of A. nisiae De Lima, Cruz & Hamada, 2024, A. biancae Boldrini, 2020, and A. pasternakae; and (b) to describe the internal genitalia of the male imagos of A. jacobusi, A. irai and A. fiuzai.

				Material and methods

				Study area and sampling sites

				Collections were conducted in October 2024 in the state of Rondônia, located in the western por-tion of northern Brazil. The state lies within the so-called “Deforestation Arc”, a region of exten-sive agricultural frontier expansion. It encom-passes a transition zone between the Amazon and Cerrado biomes (in the south-central region of the state). Rondônia also borders Bolivia to the west. The male of A. jacobusi was reared, but its emergence from the subimago to the imago stage was incomplete, and it remained partially pharate. The female nymphs of A. jaco-busi and a female nymph of A. nisiae were reared to the imago stage; these specimens were collected from the Urupá River, municipality of Urupá (11°7.56′34.07″ S, 62°32′46.3″ W). A female nymph of A. pasternakae, also reared to the imago stage, and A. biancae, reared to the subimago stage, were collected from the Cabixi River, in the municipality of Colorado do Oeste (13°15′31.8″ S, 60°20′04.8″ W).

				Species description and illustration

				To collect nymphs, a D-shaped frame net with a 1 mm mesh size was used. The nymphs close to emergence, as indicated by darkened wing pads, were associated with imagos through field rearing, following the protocol of Boldrini and Cruz (2013). The examined material was pre-served in 80% ethanol or mounted on perma-nent slides using Acrilex® stained-glass varnish diluted in xylene (Huber & Dos Reis 2011). The genitalia of male imagos were mounted using the same varnish solution. Measurements and descriptions followed Hubbard et al. (1995). 
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				Wings were mounted dry. The descriptions of the internal genitalia of male imagos followed the terminology and descriptive pattern proposed by Kluge and Novikova (2011). Digital photo-graphs were taken using a Leica M165C ster-eomicroscope equipped with a DFC420 digital camera and LED dome illumination, following Kawada and Buffington (2016). Adobe Photo-shop® and Adobe Illustrator CC® were used to prepare plates and illustrations, following Cole-man (2006).

				For species identification, the available lit-erature and the identification key provided by De Lima et al. (2024) were used. The imagos of A. irai and A. fiuzai examined herein correspond to material previously studied by Viana et al. (2024). The nymphs associated with the imagos described herein had been documented in previ-ous studies; to compare the colouration patterns of imagos and nymphs, we used laboratory pho-tographs of nymphs collected at the type locality together with the reared nymphs. This approach was necessary because high-quality photographs of the reared nymphs could not be obtained in the field, and the nymphal exuviae rapidly lose their characteristic colouration after emergence of the imago. All examined specimens are depos-ited in the Invertebrate Collection of the Instituto Nacional de Pesquisas da Amazônia (INPA), Manaus, Amazonas, Brazil, and the Museu de Entomologia, Universidade Federal de Viçosa (UFVB), Viçosa, Minas Gerais, Brazil. In the examined material, the number of specimens is followed by sex (♀ female, ♂ male) and by the life stage examined (N nymph, S subimago, I imago).

				Results

				Apobaetis jacobusi Cruz, Boldrini & Hamada, 2020 (Figs. 1, 2, 3A and B)

				Material examined: 4N, 1♀I and 1♂I (reared), Brazil, Rondônia State, Urupá municipality, Urupá River, 11°07′34.07″ S, 62°32′46.3″ W, 27 December 2024, De Lima C.R.T. and Cruz P.V. cols. (INPA).

				Diagnosis. Male imago (Figs. 1A, B, 3A and B): (1) turbinate portion of compound eyes con-

			

		

		
			
				tiguous along midline; (2) pronotum brown with irregular light brown marks; mesonotum brown and metanotum brown, each with sublateral dark brown spots on the anterior margin and dorsal dark brown spots on the posterior margin; (3) abdominal terga II and V with a dark brown spot on each sublateral margin; (4) gonovectis (gv) short, slightly arched, with an expanded internal apex.

				Description. Male imago (Figs. 1A and B). Length. Body: 2.7 mm; forewing collapsed; antenna incomplete; legs broken.

				Head (Figs. 1A and B). Colour light brown. Turbinate portion of compound eyes orange; dorsal portion rounded (Figs. 1A and B); inner margins parallel and contiguous along the mid-line. Eyes with incomplete emergence, impos-sible to measure the height of the stem; length 0.45 mm. Antenna: scape light brown, pedicel washed with grey, flagellum broken.

				Thorax (Figs. 1A and B). Pronotum brown, with irregular light brown marks. Mesonotum brown; posterior scutellar protuberance brown, washed with dark brown; scutellum white, washed with light brown. Metanotum brown, 

			

		

		
			[image: Four close-up views of translucent insect larvae with prominent orange eyes shown from different angles against a dark background.
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				Fig. 1. Apobaetis jacobusi male. — A: Imago dorsal view. — B: Imago lateral view. — C: Nymph dorsal view. — D: Nymph lateral view.
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				with sublateral dark brown spots along the ante-rior margin and dorsal dark brown spots along the posterior margin. Pleura, prosternum, mesos-tenum and metastenum white. Anteronotal pro-tuberance rounded, protuberance poorly devel-oped. Legs broken. Wings collapsed.

				 Abdomen (Figs. 1A and B). Terga I–III light brown with brown marks along the posterior margin; segments IV and V light brown with irregular brown marks; terga VI–X with brown marks along the posterior margin and a median longitudinal brown line; terga II and V with two dark brown spots on sublateral margins (Fig. 1B). Sterna I–X white.

				Farad genitalia (Figs. 3A and B). A pair of unistyligers (us) cylindrical, completely sepa-rated from each other, cream-coloured washed with grey; distance between unistyligers 0.35× the distance between their lateral margins. Gon-ostylus segment I+II and III cream-coloured. Segment I+II with base conic; 0.6× length of segment I+II; segment III oval, 2.0× as long as wide. Posterior margin of the styliger plate almost straight (Fig. 3A).

				Internal farad genitalia (Fig. 3B). A scle-rotised, straight penial bridge (pb), narrowing at midlength, with two subtriangular expan-sions on the anterior margin, articulated with the gonovectis at the external apex. Gonovectis (gv) short, slightly arched, with an expanded internal apex.

				Female imago (Figs. 2A and B). Length. Body: 3.2 mm; forewing broken; antenna broken; tibia I and II broken; tibia III: 0.5 mm.

				Head (Figs. 2A and B). Cream, medial line with a longitudinal light brown mark; yellowish line on posterior margin.

				Thorax (Figs. 2A and B). Pronotum cream, with few irregular light brown spots; yellowish line on anterior margin. Mesonotum cream, with brown and yellowish spots on anterior margin and lateral. Metanotum cream, with sublateral dark brown spots. Leg I and II broken. Leg III: tibia 0.9× length of femur; tarsi 0.2× length of femur. Wings broken.

				Abdomen (Figs. 2A and B). Terga I and II cream, with brown mark on anterior margin and lateral, yellowish spots medially on surface; terga III–V cream, with paired irregular black lines positioned sublaterally (mid-to-lateral 

			

		

		
			
				region); terga VI and VII cream with tenuous brown marks on posterior margins; tergum VIII cream; terga IX and X with yellowish and brown spots over surface; terga II and V with lateral brown mark.

				Distribution. Brazil: Rondônia state (Cruz et al. 2020; present study).

				Biology. Nymphs of A. jacobusi ready for emergence, including both males and females, were collected at a single site among the nine sites sampled during the October 2024 expedi-tion. The expedition took place during the Ama-zonian dry season, which generally extends from June to November and is characterised by low rainfall and drought conditions (Aleixo & Silva Neto 2019). The nymphs were collected from fine sand and silt along the river margins and riverbed.

				Remarks. Cruz et al. (2020) described the male nymph of A. jacobusi from the District of Nova Londrina, municipality of Ji-Paraná (11°02′11.4″ S, 62°08′41.5″ W), another site along the Urupá River. In the present study, we expand the known geographic distribution of the species. After approximately 24 hours, the 

			

		

		
			
				Fig. 2. Apobaetis jacobusi female. — A: Imago dorsal view. — B: Imago lateral view. — C: Nymph dorsal view. — D: Nymph lateral view.

			

		

		
			[image: Four close-up views of a segmented aquatic insect larva showing dorsal and lateral perspectives with detailed body parts against a black background.
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				female subimago emerged as an imago, whereas the male subimago failed to complete emergence and remained partially pharate. Consequently, the styligeral muscle (ms) could not be accu-rately visualised and was therefore not illus-trated.

			

		

		
			
				Apobaetis nisiae De Lima, Cruz & Hamada, 2024 (Figs. 4A–D)

				Material examined: 3N, 1♀I (reared), Brazil, Rondônia State, Urupá municipality, Urupá River, 11°07′34.07″ S, 62°32′46.3″ W, 27 December 2024, De Lima C.R.T. and Cruz P.V. cols. (INPA); 3N (D-shaped frame net), Brazil, 

			

		

		
			[image: Three pairs of insect anatomical structures are shown with corresponding labeled line drawings highlighting specific parts and features.
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				Fig. 3. Male genitalia. — A: Slide of Apobaetis jacobusi, subimago. — B: Illustration of A. jaco-busi, subimago. — C: Slide of Apobaetis fiuzai, imago. — D: Illustration of A. fiuzai, imago. — E: Slide of Apobaetis irai, imago. — F: Illustration of A. irai, imago. 1, 2, 3: seg-ments of gonostylus; gv = gonovectis; ms = stylig-eral muscle; pb = penial bridge; us = unistyliger.
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				Rondônia State, Nova Londrina District, Ji-Paraná, Urupá River, 11°02′05.8″ S, 62°08′34.1″ W, 26 December 2024, De Lima C.R.T. and Cruz P.V. cols. (INPA).

				Female imago (Figs. 4A and B). Length. Body: 2.9 mm; forewing broken; antenna broken; tibia I broken; tibia II: 0.4 mm; tibia III: 0.5 mm.

				Head (Figs. 4A and B). Colour cream, with medially spot light brown from ocelli to poste-rior margin; lateral spot grey near eyes.

				Thorax (Figs. 4A and B). Pronotum light brown, with white medial mark; mesonotum light brown, with medial light spots from ante-rior margin to middle; metanotum cream, with brown spots near posterior margin and on ante-rior margin, medial hump edges brown. Legs: femur II and III, cream-coloured, with medially light brown marks. Tibia and tarsus light cream-coloured. Leg I broken. Leg II: tibia 1.1× length of femur; tarsi 0.2× length of femur; leg III: tibia 1.2× length of femur, tarsi 0.2× length of femur. Wings collapsed.

				Abdomen (Figs. 4A and B). Tergum I whit-ish, with irregular light brown spot near posterior margin; tergum II completely covered with light brown and greenish spots; tergum III with pat-tern colouration of tergum I and a medial light spot; terga IV and V whitish, slightly stained light brown along lateral margin; terga V–IX with irregular light brown and greenish spots and a pair of medial spots; tergum X yellowish; seg-ments I–IX with lateral dark brown mark.

				Distribution. Brazil: Rondônia State (De Lima et al. 2024; present study).

				Biology. Nymphs of A. nisiae were collected at two sites along the Urupá River, from fine sandy sediments in deeper areas, approximately 1.5 m below the water surface. At both sites, a limited presence of bathers and fishermen was observed. Nevertheless, the environments were well preserved, with intact riparian vegetation and no apparent evidence of urban pollution.

				Apobaetis pasternakae De Lima, Cruz & Hamada, 2023 (Figs. 5A–E)

				Material examined: 9N, 1♀I (reared), Brazil, Rondônia State, Colorado do Oeste, Cabixi River, border with Mato Grosso, 11°07′34.0″ S, 62°32′46.3″ W, 22 December 2024, De Lima C.R.T. and Cruz P.V. cols. (INPA).

			

		

		
			
				Female imago (Figs. 5A and B). Length. Body: 3.3 mm; forewing: 3.4 mm; antenna broken; tibia I and II broken; tibia III: 0.6 mm.

				Head (Figs. 5A and B). Colour cream, with medial light brown and brown spots from near ocelli to middle.

				Thorax (Figs. 5A and B). Pronotum whitish light brown; mesonotum cream, with brown dot on sublateral margin; metanotum cream, with light brown spots near posterior and anterior margins, medial hump edges brown. Pro- and meso- and metasternum whitish cream. Legs: femur III, cream, with light brown mark medi-ally. Tibia and tarsus light cream. Legs I and II broken. Leg III: tibia 1.2× length of femur, tarsi 0.2× length of femur.

				Wings (Fig. 5E). Stigmatic area with four veins, three proximal ones touching subcostal (sc) vein and one distal not touching it; marginal intercalary veins paired, except for a single one between veins intercalary median posterior 2 

			

		

		
			[image: Four close-up views of a small insect or larva with segmented body and wings shown from different angles against a black background.
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				Fig. 4. Apobaetis nisiae female. — A: Imago dorsal view. — B: Imago lateral view. — C: Nymph dorsal view. — D: Nymph lateral view.
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				(IMP2) and posterior median 2 (MP2); absent between MP2 and anterior cubital (CuA), poste-rior cubital (CuP) and anal area; each intercalary vein about 0.40× the distance between adja-cent longitudinal veins; length of forewing about 0.7× its width.

				Abdomen (Figs. 5A and B). Tergum I brown; terga II–VII light brown, each with two pairs of brown dots near anterior margin; tergum VIII light brown with posterior margin darker; terga IX–X cream; terga I–IX with lateral brown dot, darker on terga III and V.

				Distribution. Brazil: Rondônia State (De Lima et al. 2023; present study), Amazonas State (De Lima et al. 2023), Roraima State (De Lima et al. 2023).

				Biology. Nymphs of A. pasternakae were collected from the Cabixi River, in sandy and silty substrates along the margins of backwater areas. Despite the species’ broad geographic distribution across the Amazon region and its reported abundance (see De Lima et al. 2023), only a few nymphs were collected (N = 9) (Figs. 5C and D).

				Remarks. The nymph of A. pasternakae was described by De Lima et al. (2023) following the reassignment of records previously attrib-uted to A. fiuzai from the states of Amazonas, Roraima and Maranhão. The male imago previ-ously identified as A. fiuzai was subsequently reassigned as well. De Lima et al. (2023) examined slide images of the type material of A. fiuzai and revised specimens from the records reported by Cruz et al. (2011), Falcão et al. (2011) and Boldrini et al. (2012), demonstrat-ing that these specimens actually represented a distinct, previously undescribed species. Con-sequently, all previous records attributed to A. fiuzai (Salles et al. 2003, 2004, 2010), as well as the record from Argentina (Nieto 2006), were considered putative. Viana et al. (2024) subsequently described the male and female imagos of A. fiuzai. Their findings corroborated those of De Lima et al. (2023) through com-parisons of the male imagos of the two species, which revealed subtle but consistent differences. With the description of the female imago of A. pasternakae in the present study, the male and female imagos of both species are now known.

			

		

		
			
				Apobaetis biancae Boldrini, 2020 (Figs. 6A–D)

				Material examined: 9N, 1♀S (reared), Brazil, Rondônia State, Colorado do Oeste, Cabixi River, border with Mato Grosso, 11°07′34.0″ S, 62°32′46.3″ W, 22 December 2024, De Lima C.R.T. and Cruz P.V. cols. (INPA).

				Female imago (Figs. 6A and B). Length. Body: 3.6 mm; forewing broken; antenna broken; tibia I: 0.7 mm; tibia II: 0.7 mm; tibia III broken.

				Head (Figs. 6A and B). Colour cream com-pletely.

				Thorax (Figs. 6A and B). Pronotum whit-ish light brown; mesonotum cream, with brown dot on anterior margin and brown dot on lateral margin; metanotum cream, medial hump edges with brown spots on lateral margin. Pro-, meso- and metasternum cream. Legs: femur I cream. Tibia and tarsus cream. Leg II cream. Tibia and 

			

		

		
			[image: Four close-up views of a segmented insect larva from different angles and one detailed view of a delicate insect wing.
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				Fig. 5. Apobaetis pasternakae female. — A: Imago dorsal view. — B: Imago lateral view. — C: Nymph dorsal view. — D: Nymph lateral view. — E: Forewing.
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				tarsus cream. Leg III broken. Leg I: tibia 1.2× length of femur, tarsi 0.2× length of femur. Leg II: tibia 1.2× length of femur, tarsi 0.3× length of femur. Wings broken.

				Abdomen (Figs. 6A and B). Tergum I cream with spots on lateral of the posterior margin; tergum II with medial v-shaped brown spots, a brown spot on lateral margin and brown line on posterior margin; terga II–V with reddish, teardrop-shaped medial spots and brown line on anterior, lateral and posterior margins, with brown spot on lateral margin; tergum VII with brown medial spots and brown line along ante-rior, lateral and posterior margins; tergum VIII with brown dots scattered over surface; terga IX and X with brown lateral dots on anterior margin and light brown lateral margins.

				Distribution. Brazil: Rondônia State (Cruz et al. 2020; present study).

				Biology. Nymphs of A. biancae were col-lected from the Cabixi River (Figs. 6C and D), on sandy and silty substrates along the margins of backwater areas and on the riverbed.

				Remarks. Species identification was based on the original description and the identification key provided by De Lima et al. (2024). In addi-tion, the specimens were collected at the type locality (Rondônia, Colorado do Oeste, Cabixi 

			

		

		
			
				River). Differences in the colouration pattern were observed in the nymph examined here (Figs. 6C and D) compared with that described in the original description (Cruz et al. 2020: figs. 4A and B). Conversely, its colouration pat-tern is very similar to that of A. irai. The simi-larity of colour pattern between two species is not unprecedented within the genus and was recently reported by De Lima et al. (2023). Those authors documented extensive variation in both intra- and interspecific colouration patterns between A. pasternakae and A. fiuzai, a situation that contributed to decades of misidentifications. Despite the similarity in colouration between A. biancae and A. irai, there is no doubt regard-ing the identity of the nymph examined here, as the diagnostic morphological structures, includ-ing the mouthparts, tergites, legs and paraproct, are consistent with both the identification keys used and the original description.

				Apobaetis fiuzai Salles & Lugo-Ortiz, 2002 (Figs. 3C and D)

				Material examined: 1♂I (light trap), Brazil, Minas Gerais State, Aimorés, Manhuaçu River, 19°29′29.1″ S, 41°11′13.3″ W, 10–11 September 2022, Viana A.D.L., Bonfá P. and Ataide A. cols. (UFVB:EP01675); 1♂I (light trap), Brazil, Minas Gerais State, Mathias Lobato, Suaçui Grande River, 18°34′23.5″ S, 41°56′52.3″ W, 5–6 September 2022, Viana A.D.L., Bonfá P. and Ataide A. cols. (UFVB:EP01674); 1♀I (light trap), Brazil, Minas Gerais State, Ferros, Santo Antônio River, 19°14′55.4″ S, 42°56′27.4″ W, 20–21 August 2022, Viana A.D.L., Bonfá P. and Ataide A. cols. (UFVB:EP03071); 2♀I (light trap), Brazil, Minas Gerais State, Governador Valadares, Doce River, 18°55′50.27″ S, 42°01′20.23″ W, 4–5 Sep-tember 2022, Viana A.D.L., Bonfá P. and Ataide A. cols. (UFVB:EP01673).

				Male imago. Internal genitalia (Figs. 3C and D). A sclerotised penial bridge (pb) uni-formly thick, with convex median projection, articulated with the gonovectis; gonovectis scle-rotised and arched and V-shaped (gv); a pair of median styligeral muscles on IX sternum (ms).

				Distribution. Brazil: Rondônia State (De Lima et al. 2023), Mato Grosso State (Salles & Lugo-Ortiz 2002, De Lima et al. 2023, Viana et al. 2024), Mato Grosso do Sul (De Lima et al. 2023), Goiás State (De Lima et al. 2023), Piauí 

			

		

		
			
				Fig. 6. Apobaetis biancae female. — A: Imago dorsal view. — B: Imago lateral view. — C: Nymph dorsal view. — D: Nymph lateral view.

			

		

		
			[image: Four close-up views of a segmented aquatic insect larva showing dorsal and lateral perspectives with labeled sections A, B, C, and D.
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				State (De Lima et al. 2023), Pernambuco State (Lima et al. 2012), Bahia State (putative) (Bol-drini et al. 2012, De Lima et al. 2023), Espírito Santo State (Salles et al. 2010, Viana et al. 2024), São Paulo State (putative) (Salles et al. 2003), Rio de Janeiro State (putative) (Salles et al. 2004). Argentina (putative) (Nieto 2006).

				Biology. Apobaetis fiuzai has the widest known geographic distribution within the genus and has been recorded even in environments affected by anthropogenic activities, including agriculture, mining and livestock farming. It is consistently associated with the margins of backwater areas characterised by sandy and silty substrates.

				Remarks. Apobaetis fiuzai was described based on nymphs by Salles and Lugo-Ortiz (2002), from specimens collected in the states of Mato Grosso and Minas Gerais. Since its description, the species has been reported from numerous localities across several Brazilian biomes (e.g., Salles et al. 2003, 2004, 2010, Lima et al. 2012), as well as from Argentina (Nieto 2006) and, more recently, from addi-tional localities (De Lima et al. 2023, Viana et al. 2024; Colombia, unpublished data). This remarkably broad distribution prompted Cruz (2020) to suggest that the use of ambiguous identification keys (Domínguez et al. 2006, Nieto 2006), combined with morphological and colour-pattern similarities among nymphs, may have contributed to misidentifications. This issue is particularly relevant for psammo-philous species, which have historically been considered to exhibit relatively restricted dis-tributions (Jacobus 2013, McCafferty 1991). Consequently, Cruz (2020) redescribed three closely related and morphologically similar species (A. etowah, A. signifer Lugo-Ortiz & McCafferty, 1997, and A. fiuzai) and provided a revised identification key for the group. Building on these findings, De Lima et al. (2023) revised material previously identified as A. fiuzai and reassigned records from Amazonas (Cruz et al. 2011), Roraima (Falcão et al. 2011), Maranhão (Boldrini et al. 2012) and Rondônia (Boldrini & Cruz 2014). Despite these revisions, uncertainty regarding the identity and geographic distribu-tion of A. fiuzai persists. The description of the penial bridge and gonovectes may provide 

			

		

		
			
				additional characters for species delimitation, particularly in the imaginal stage.

				Apobaetis irai De Lima, Massariol, Cruz & Hamada, 2022 (Figs. 3E and F)

				Material examined: 1♀I (light trap), Brazil, Minas Gerais State, Pingo D’água, Rio Doce, 19°44′56.80″ S, 42°28′42.30″ W, 17–18 August 2022, Viana A.D.L., Bonfá P. and Ataide A. cols. (UFVB); 1♂I and 1♀I (light trap), Brazil, Minas Gerais State, Governador Valadares, Rio Doce, 18°55′50.27″ S, 42°01′20.23″ W, 4–5 September 2022, Viana A.D.L., Bonfá P. and Ataide A. cols. (UFVB); 1♀I (light trap), Brazil, Minas Gerais State, Rio Doce, Doce River, 20°16′30.7” S, 42°54′49.6” W, 9–10 August 2022, Viana A.D.L., Bonfá P. and Rodrigues P. cols. (UFVB).

				Male imago. Internal genitalia (Figs. 3E and F). Penial bridge (pb) sclerotised, thin laterally, less sclerotised and subrectangular medially, articulated with the gonovectis; gonovectis scle-rotised and U-shaped; a pair of median styligeral muscles (ms) present on sternite IX.

				Distribution. Brazil: Minas Gerais State (De Lima et al. 2022, Viana et al. 2024).

				Biology. The imagos of A. irai were col-lected by Viana et al. (2024) using light traps at 12 of the 40 sampling sites surveyed along the Doce River Basin during the dry season. Despite the environmental disaster that affected the Doce River Basin in 2015 (Marta-Almeida et al. 2016), some stretches of the basin remained unaffected. Although 76% of the specimens were collected in unaffected areas, specimens from impacted sites were also recorded in areas heavily affected by mining waste, including one site located immedi-ately upstream of the Risoleta Neves Dam, where part of the tailings was retained. These records suggest that A. irai may tolerate environments affected by mining-related disturbance.

				Remarks. Viana et al. (2024) described the male, female and gynandromorphic imagos. The association between the nymphal and imaginal stages was primarily supported by the proxim-ity of the specimens to the type locality (see De Lima et al. 2022). In addition, the species exhib-its a consistent colouration pattern across life stages, further supporting this association (De Lima et al. 2022: figs. 3A–C; Viana et al. 2024: figs. 2A, B, 3A–C, 5B and C).
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				Discussion

				The configuration of the penial bridge articulated with arched gonovectes, together with the pres-ence of double intercalary veins in the wings, is consistent with the placement of Apobaetis within Baetinae sensu Cruz et al. (2021). As noted by those authors, however, these structures do not constitute a unique diagnostic character or a combination of characters sufficient to clearly distinguish Apobaetis from other genera within the subfamily. In this context, the occurrence of two bundles of median styligeral muscles (ms) on sternite IX is noteworthy, as this condition appears to be uncommon within Baetidae. This feature could potentially represent a relevant synapomorphy of the genus. However, a broader comparative assessment involving other genera is necessary before any taxonomic inference can be made.

				Two sets of species within Apobaetis appear to share distinct morphological tenden-cies that may reflect different structural pat-terns within the genus. The first set includes A. fiuzai, A. hamadae, A. etowah and A. paster-nakae, which exhibit a medially projected and uniformly sclerotised penial bridge, as well as remarkably similar nymphal morphology and a consistent dark lateral mark on abdominal tergite V. The second set comprises species such as A. irai and A. jacobusi, which possess a non-projected penial bridge, a rounded projection on the second segment of the labial palp in the nymph, and a similar colouration pattern char-acterised by dark lateral marks on tergites II or III and V. This tendency may also extend to A. lakota and A. biancae, which share similar colouration patterns. Although these recurring combinations of characters suggest two broad morphological trends within Apobaetis, the available evidence remains limited, and these patterns should not yet be interpreted as evidence supporting formally defined species groups or evolutionary lineages. A more comprehensive dataset, including broader comparative mate-rial, formal phylogenetic analyses and, critically, descriptions of the imagos of the remaining spe-cies of the genus, including species for which adults are already known, such as A. futilis, will be essential to determine whether these simi-

			

		

		
			
				larities reflect shared ancestry or simply parallel morphological patterns. This broader framework will be fundamental to refining our understand-ing of the relationships within Apobaetis.
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To address the Haeckelian deficit in Apobaetis, a genus in which the adult stage
remains unknown for most species, with imagos currently described for only six of the
22 valid species, we provide new descriptions of the adult stages of A. jacobusi (male
and female), 4. pasternakae, A. nisiae and A. biancae (females). To improve spe-
cies delimitation, we also illustrate the gonovectes and penial bridges of 4. jacobusi,
A. irai and A. fiuzai. These data substantially expand the morphological knowledge
of the genus and provide new insights into the diversity of male genital structures,
particularly variation in the penial bridge and gonovectes, morphological features that
have not previously been investigated in Apobaetis.

Introduction

The Pan-American genus Apobaetis Day, 1955
(Baetidae) is currently represented by 22 valid
species (McDunnough 1931, Traver 1935, Lugo-
Ortiz & McCafferty 1997, McCafferty 2000,
Salles & Lugo-Ortiz 2002, Meyer & McCafferty
2003, Jacobus & McCafferty 2005, Nieto 20006,

Cruz et al. 2011, Cruz & De-Souza 2014, Cruz
et al. 2020, De Lima et al. 2022, 2023, 2024).
Of these, male imagos are only known for six
species: A. etowah (Traver, 1935) (Meyer &
McCafferty 2003), 4. fiuzai Salles & Lugo-Ortiz,
2002 (Viana et al. 2024), A. futilis (McDun-
nough, 1931) (Jacobus & McCafferty 2005),
A. hamadae Cruz, Boldrini & Salles, 2011 (Cruz
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