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				Two new species, Stenochironomus (Petalopholeus) inpa and S. (P.) emilianoi (Dip-tera, Chironomidae), from Brazil are described and illustrated based on adult, pupal, and larval stages. These species can be distinguished from their congeners primar-ily by characteristics of the male hypopygium. The larvae were collected from lotic environments. Both species were found in the Amazon region, with the former also recorded from the Cerrado biome.

			

		

		
			
				Introduction

				Stenochironomus Kieffer, 1919, is a cosmopolitan and species-rich genus easily recognized by its aquatic larvae, which are highly specialized for a leaf- or wood-mining lifestyle. Borkent (1984) conducted a comprehensive review of the genus, describing 32 new species and performing a cla-distic analysis that corroborated its monophyly. Additionally, Borkent (1984) proposed the subdi-vision of the genus into two subgenera, based on the morphology of immatures and larval habitats: Stenochironomus (Petalopholeus) for leaf-mining species and Stenochironomus s. str. for those with woody-mining larvae. Pinho et al. (2005) ques-tioned the validity of this classification, arguing 

			

		

		
			
				that S. atlanticus Pinho & Mendes, 2005 does not fit easily into either of the subgenera proposed by Borkent (1984), and that the immature stages of many species remain unknown. However, this hypothesis has not yet been properly tested with new data, and the subgenera remain valid. Cur-rently, more than 100 species of Stenochironomus are recognized worldwide, with 39 occurring in the Neotropical region, of which 30 in Brazil (Borkent 1984, Pinho et al. 2005, Andersen et al. 2007, Dantas et al. 2010, Reis et al. 2013, Dantas et al. 2016, Parise & Pinho 2016, Amora et al. 2018, Moubayed 2024).

				Here, we describe and illustrate adult and immature stages of two new leaf-mining species of Stenochironomus from Brazil.
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				Material and methods

				The collection and rearing of immature stages were conducted following Amora (2018). Emerged adults, along with corresponding immature exuviae, were preserved in 80% etha-nol. Specimens of Stenochironomus were col-lected from leaves submerged in streams and rivers of Amazonas, Goiás, Pará, Rondônia, and Roraima States; except for one adult male, which was collected with Malaise trap from Pará State.

				Specimens were slide-mounted in Hoyer’s medium (Andersen et al. 2013) or in Euparal® (Pinder 1983, 1986, 1989). Measurements follow Epler (1988), and the general terminology follows Sæther (1980). Dimensions of the adult male, female, pupa and larva are given as ranges, and those of the holotype in brackets. 

				Specimens were measured under an Olym-pus BX51 optical microscope using the Cell-D® (Olympus) software. Photographs were taken with a Leica DFC295 digital camera attached to a Leica DM5500 B compound microscope (morphological details), or under a Leica M165C stereomicroscope with an attached Leica DFC72 camera (habitus). The drawings were made by hand using camera lucida attached to a Leica DM750 optic microscope, then scanned for edit-ing.

				The holotypes and some paratypes are housed in the Invertebrate Collection of the Instituto Nacional de Pesquisas da Amazonia (INPA), Manaus, Amazonas, Brazil. Some paratypes are housed in the Museu de Zoologia da Universi-dade de São Paulo (MZUSP), São Paulo, Brazil.

				Taxonomy

				Chironomidae Newman, 1834

				Chironominae Newman, 1834

				Stenochironomus Kieffer, 1919

				Stenochironomus (Petalopholeus) Borkent, 1984

				Stenochironomus (Petalopholeus) inpa sp. nov.

				Material examined. Holotype: ♂ with pupal and larval exu-viae, Brazil, Roraima, Rorainópolis, Vicinal 12, Recanto da 

			

		

		
			
				Cachoeira, 0°46´35.1´´N, 60°19´58.7´´W, 10 January 2018, in submerged leaf, leg. G. Amora, slide-mounted in Hoyer (INPA). Paratypes: 4♂♂ with pupal and larval exuviae, same data as holotype; 3♂♂ with pupal and larval exuviae, same data as holotype except slide-mounted in Euparal® (MZUSP); 2♂♂ with pupal and larval exuviae, Brazil, Ron-dônia, Rio Urupá, 11°02´11.2´´S, 62°08´40.4´´W, 12 Septem-ber 2018, leg. N. Hamada, J.M.C. Nascimento, J.S. Oliveira & G. Amora, slide-mounted in Hoyer (INPA); 1♂ with pupal and larval exuviae, Brazil, Amazonas, Presidente Figue-iredo, Cachoeira da Maroca, 2°00´58.0´´S, 59°51´33.9´´W, 18 October 2014, 123 m a.s.l., leg. J.O. da Silva & G. Amora, slide-mounted in Hoyer (INPA); 1♂ with pupal and larval exuviae, Brazil Amazonas, Presidente Figueiredo, Igarapé do Mutum, Cachoeira da Porteira, 2°02´21.1´´S, 59°55´12.7´´W, 6 October 2016, 89 m a.s.l., leg. J.O. da Silva & G. Amora, slide-mounted in Hoyer (MZUSP); 1♂ with pupal and larval exuviae, Brazil, Amazonas, Humaitá, 7°55´23.5´´S, 63°00´55.6´´W, 13 September 2018, leg. N. Hamada, J.M.C. Nascimento, J.S. Oliveira & G. Amora, slide-mounted in Hoyer (INPA); 2♂♂ with pupal and larval exuviae, Brazil, Goiás, Alto Paraíso de Goiás, Fazenda Aves Grandes, Rio Piçarrão, 14°17´40.8´´S, 47°37´22.3´´W, 22 November 2017, leg. N. Hamada & G. Amora, slide-mounted in Hoyer (INPA); 1♂ with pupal and larval exu-viae, Brazil, Pará, Santarém, Igarapé do Xibé, 3°07´04.3´´S, 55°03´49.5´´W, 21 June 2016, 90 m a.s.l., leg. C.V. Dutra, D. Godinho & M.D. Santana, slide-mounted in Hoyer (INPA); 1♀ with pupal and larval exuviae, Brazil, Pará, Santarém, Igarapé do Xibé, 3°07´04.3´´S 55°03´49.5´´W, 21 June 2016, 90 m a.s.l., leg. C.V. Dutra, D. Godinho & M.D. Santana, slide-mounted in Hoyer (INPA); 1♀ with pupal and larval exuviae, same data as holotype (MZUSP); 1♀ with pupal and larval exuviae, same data as holotype except slide-mounted in Euparal® (INPA).

				Etymology. The species name honors Instituto Nacional de Pesquisas na Amazônia (INPA), where all phases of this study were carried out.

				Diagnosis. Male: lateral view of thorax with brown patches on preepisternum, anespiter-num, posterior anepisternum, epimeron and near espiraculum; anal point broad in fusiform format in dorsal view; superior volsella short, tapering at the apex; inferior volsella with apical setae as long as the subapical setae. Female: lateral view of thorax with brown patches on preepisternum, anespiternum, posterior anepisternum, epimeron and near espiraculum; post-genital plate triangu-lar, with round apex. Pupa: frontal apotome elon-gated; tergite II (TII) with posterior row of hook-lets not extending to lateral margin of tergite; TVII without shagreens or with small fields of weak shagreens on posterolateral margin; conjunctive III/IV and IV/V with shagreen, spur on sternite VIII (SVIII) with two to six variable size yellow-
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				ish brown teeth. Larva: spicules of the pecten epipharyngis simple, arranged in a row; labral lamella arranged in one group of irregular spic-ules with a cleft in the middle; labiohypopharynx with rounded lobes and a cleft between them.

				Description. Male (n = 16, except when otherwise stated). Total length 4.28–5.55 [4.95] mm, wing length 2.12–2.58 [2.17] mm, total length/wing length 2.15–2.35 [2.27], wing length/length of profemur 3.13–3.66 [3.34].

				Coloration: General coloration yellowish. Eyes metallic green when in alcohol, flagellum 

			

		

		
			
				yellowish (Fig. 1A–B). Thorax with light-brown patch on the anterior portion of the lateral vitta; preepisternum with a transverse light-brown band; brown patches on median anespiternum, posterior anepisternum, epimeron and near espiraculum; scutellum without pigmentation; anterior margin of the postnotum with a light-brown patch (Figs. 1B and 2D). Leg forefemur with a brown patch at the apex; foretibia with a brown patch near the base and at the apex; all fore tarsus with brown patch in the apex. Mid femur and hind femur with a brown patch at the 
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				Fig. 1. Stenochironomus (Petalopholeus) inpa sp. nov., male adult (para-type, INPA), habitus. — A: Dorsal view. — B: Lateral view.
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				Fig. 2. Stenochironomus (Petalopholeus) inpa sp. nov., male adult (A–D from the paratype, INPA, E from the holo-type). — A: Head, frontal view. — B: Legs (femur and tibia), from left to right, fore-, mid- and hindleg. — C: Abdo-men, dorsal view. — D: Thorax, lateral view. — E: Wing.
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				apex (Figs. 1A–B and 2B). Wing membrane with a light-brownish medial band (Figs. 1A–B and 2E). Abdomen posterior margin of TII–IV with brown pigmentation; hypopygium yellowish, with a brown anal point (Figs. 1A–B and 2C).

				Head (Fig. 2A): Antennal ratio (AR) 2.05–2.33 [2.16]. Thirteenth flagellomerum 849–1120 [921] μm long. Temporal setae 13–23 [16]. Clypeus with 27–43 [43] setae. Tentorium 154–200 [154] μm long; 45–62 [52] μm wide at the sieve pore; 17–25 [18] μm wide at the posterior tentorial pit. Stipes (n = 3) 156–179 μm long; 4–6 μm wide; cibarial pump 260–352 [269] μm long. Palpus with 50–64 [50] setae. Palpomere lengths (μm): 37–55 [43], 26–70 [45], 168–200 [178], 150–178 [151], 232–299 [232].

				Thorax (Fig. 2D): Acrostichals 18–25 [18]; dorsocentrals 38–45 [38] in two rows; prealars 9–15 [11] in one, two, or three rows. Scutel-lum with 22–42 [22] setae in two rows. Scutum markedly projected anteriorly; anterior edge of the scutum angled in lateral aspect.

				Wing (Fig. 2E): Venarum ratio (VR) 2.15–2.53 [2.17]. Brachiolum 4–5 [4] setae. With 19–25 [21] sensilla campaniformia. Radial vein (R) with 34–48 [41] setae. R1 with 35–43 [39] setae. R4+5 with 34–50 [44] setae. Radio-medial cross-vein (RM) with 0–2 [1] setae. Remaining veins bare. Squama with 8–13 (n = 14) setae.

				Legs (Fig. 2B): Scale of front tibia 37–53 [37] μm long, with a small apical spine 2–3 [2] μm long; spurs of the mid tibia 33–43 [33] μm and 25–37 [34] μm long; spurs of the hind tibia 33–49 [40] μm and 36–40 [39] μm long. Apex of the foretibia 66–84 [73] μm wide, the mid tibia 57–68 [57] μm wide, and the hind 

			

		

		
			
				tibia 66–74 [68] μm wide. Leg lengths and pro-portions are listed in Table 1.

				Hypopygium (Fig. 3A–C): Anal point broad, fusiform in dorsal view, originating subapically on TIX, 139–152 [144] μm long, 20–38 [38] μm wide at the base, 29–37 [35] μm at the midpoint, 14–17 [17] μm at the apex. Tergite IX with 38–47 [38] strong setae, caudal apex with pre-apical constriction in dorsal aspect. Lateroster-nite IX with 4–7 [7] setae. Phallapodeme 90–124 [90] μm long; transverse sternapodeme 33–51 [33] μm long. Gonocoxite 191–244 [220] μm long. Gonostylus 247–274 [249] μm long, swol-len subapically, with the apex slightly tapering. Superior volsella short, 57–70 [61] μm long, tapering at the apex, with 4–7 [5] setae. Infe-rior volsella 254–333 [286] μm long, with 5–7 [5] setae; apical setae as long as the subapical one. Hypopygium ratio (HR) 0.72–0.93 [0.88], hypopygium value (HV) 1.56–2.17 [1.99].

				Female (n = 1–3). Total length 2.91–4.27 mm, wing length 2.42–2.77 mm, total length/wing length 1.21–1.50, wing length/length of profemur 1.25–1.41.

				Coloration: General coloration yellow and dark brown. Eyes metallic green; antennal flag-ellomere yellowish, dark-brown at the apex. Thorax with a light-brown patch on the anterior portion of lateral vitta; preepisternum with a transversal light-brown band; brown patches on median anespiternum, posterior anepisternum, epimeron and near espiraculum; scutellum with-out pigmentation; anterior margin of the post-notum with a light-brown patch. Leg forefemur with a brown patch at the apex; foretibia with brown patches near the base and at the apex; all 

			

		

		
			
				Table 1. Lengths (μm) and proportions of Stenochironomus (Petalopholeus) inpa sp. nov. adult male legs.

					P1	P2	P3

				Femur (fe)	1433–1690 [1444]	1191–1462 [1227]	1370–1690 [1401]

				Tibia (ti)	1269–1719 [1335]	1042–1254 [1083]	1310–1532 [1352]

				Tarsomere 1 (ta1)	1797–2013 [1750]	786–943 [809]    	  955–1200 [1045]

				Tarsomere 2 (ta2)	753–940 [825]    	358–423 [388]    	  532–629 [545]

				Tarsomere 3 (ta3)	709–914 [770]    	295–368 [312]    	  430–523 [436]

				Tarsomere 4 (ta4)	630–809 [675]    	162–220 [167]    	  226–282 [231]

				Tarsomere 5 (ta5)	263–328 [282]    	87–126 [91]      	    97–140 [112]

				Leg ratio (LR)	1.18–1.41 [1.31]  	0.68–0.81 [0.74]  	 0.72–0.78 [0.77]

				Bein-Verhältnis ratio (BV)	1.62–1.91 [1.77]  	3.20–3.40 [3.25]  	 2.72–293 [2.86]

				Schenkel-Schiene-Verhältnis ratio (SV)	1.50–1.76 [1.58]  	2.72–3.09 [2.85]  	 2.61–2.90 [2.63]
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				fore tarsus with brown patch at the apex. Mid femur and hind femur with a light-brown patch at the apex. Wing membrane with a light-brown-ish band. Abdomen dark brown, with marked dark-brown pigmentation at the posterior mar-gins of TII and TIII (Fig. 4A–B).

				Head: Flagellomere lengths (μm): 73–85, 110–122, 138–157, 139–159, 143–152, 190–226. AR 0.30–0.34. Clypeus with 36–42 setae. Tentorium 157–224 μm long, 28–51 μm wide at the sieve pore, 13–15 μm wide at the apex. Stipes 94 μm long. Palpomere lengths (μm): 44–67, 66–73, 201–218, 158–187, 307–373.

				Thorax: Acrostichals 29–32; dorsocentrals 37–58 in two or three rows; prealars 15–17. Scutellum with 21–43 setae in two, or three rows.

				Wing: VR 1.12–1.15. Brachiolum with 6–8 setae. R with 52–62 setae; R1 with 47–64 setae; R4+5 with 77–193 setae; RM with 1–2 setae; 

			

		

		
			
				medial vein (M) with 9–10 setae; remaining veins bare. Squama with 12–15 setae.

				Legs: Scale of front tibia 48–55 μm long, with a small spine 3 μm long at apex; spurs of middle tibia 36–42; spurs of hind tibia 39–45 μm long. Apex of fore tibia 77–86 μm wide, of mid tibia 64–87 μm wide, of hind tibia 78–95 μm wide. Leg lengths and proportions are listed in Table 2.

				Genitalia (Fig. 5A–B): Tergite IX with 52–68 setae; gonocoxite IX with 2–5 setae. Post-genital plate rounded at apex. Cercus 137–187 μm long. Gonocoxapodeme IX 157–213 μm long. Notum 178–243 μm long.

				Pupa (n = 8–11): Total length 6.32–6.76 [6.32] mm. General coloration brown (Fig. 6A).

				Cephalotorax 1323–1538 [1323] µm long, with an elongated frontal apotome (Fig. 7A–B); frontal warts absent (Fig. 7A) or present in a few specimens (Fig. 7B). Distance between Dorso-central seta 1 (Dc1) and Dc2 2–6 [3] µm; between 
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				Fig. 3. Stenochironomus (Petalopholeus) inpa sp. nov., male adult (holo-type). — A: Hypopyg-ium, dorsal view. — B: Hypopygium, with tergite IX removed, dorsal view. — C: Anal point, lateral view.
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				Fig. 4. Stenochironomus (Petalopholeus) inpa sp. nov., adult female (paratype, INPA), habitus. — A: Dorsal view. — B: Lateral view.
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				Dc2 and Dc3 321–558 [373] µm; between Dc3 and Dc4 4–8 [8] µm. Median suture granulose.

				Abdomen 4875–5765 [4998] µm long (Fig. 7C–E). TI bare; TII–IV with large field of 

			

		

		
			
				shagreen, not extending to the lateral margin, and with approximately four circular bare areas near the posterior margin; TII with a posterior single row of hooklets 276–422 [277] µm long 
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				Fig. 5. Stenochironomus (Petalopholeus) inpa sp. nov., adult female (para-type, INPA). — A: Geni-talia, dorsal view. — B: Genitalia, ventral view.
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				(Fig. 7C), not extending to the lateral margin of the tergite; pedes spurii B absent. TIV with a field of shagreen on the posterior lateroster-nite reaching the middle region; TV with a field shagreen more restricted to the median region 

			

		

		
			
				than the anterior tergites; TVI with two fields of shagreen separated or connected by a thin central band of shagreen, one anterior field somewhat triangular with thinner shagreen, and a poste-rior field of thicker shagreen; TVII without sha-

			

		

		
			
				Table 2. Lengths (μm) and proportions of Stenochironomus (Petalopholeus) inpa sp. nov. adult female legs.

					P1	P2	P3

				Femur (fe)	1703–1899	1388–1661	1570–1878

				Tibia (ti)	1447–1600	1214–1491	1464–1797

				Tarsomere 1 (ta1)	2128–2480	  906–1058	1117–1335

				Tarsomere 2 (ta2)	  974–1115	  417–498	630–711

				Tarsomere 3 (ta3)	  957–1142	  330–402	527–589

				Tarsomere 4 (ta4)	  858–1005	  204–228	218–274

				Tarsomere 5 (ta5)	  326–403	  112–147	118–141

				Leg ratio (LR)	 1.21–1.55	 0.70–0.78	0.74–0.77

				Bein-Verhältnis ratio (BV)	 1.63–1.88	 3.22–3.38	2.67–2.87

				Schenkel-Schiene-Verhältnis ratio (SV)	 1.41–1.71	 2.82–2.97	2.71–2.75
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				Fig. 6. Stenochironomus (Petalopholeus) inpa sp. nov., pupa (paratypes, INPA). — A: Habitus, dorsal view. — B: Habitus, lateral view. — C–H: Vari-ation of the spur on ster-nite VIII.
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				greens or with a very small shagreen restricted near the anterolateral margin; TVIII and anal lobe with shagreen restricted near the anterolateral margin. Conjunctive III/IV and IV/V with sha-green. Abdominal setation: SI without lateral (L) setae; SII–IV with 3–4 L setae; SV–VII with 4 laterale Schlauchborsten (LS) setae; SVIII with 5 LS setae. Spur on SVIII (Fig. 6C–H) with 2–6 [3] variable size yellowish-brown teeth. Genital sac 480–565 [480] µm long, overreaching the pos-

			

		

		
			
				terior margin of the anal lobe by 33–57 [44] µm long; anal lobe 390–527 [390] µm long, with fringe of 54 filaments.

				4th instar larva (n = 10–11). Head cap-sule 277–325 [317] μm long. Antenna (Fig. 8C); lengths of antennal segments (μm): 71–76 [72], 18–25 [13], 9–15 [6], 7–9 [5], 2–6 [3]. Labrum (Fig. 8A). Spicules of the pecten epipharyngis simple, arranged in a row (Fig. 8A). Labral lamella arranged in a group of irregular spic-
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				Fig. 7. Stenochironomus (Petalopholeus) inpa sp. nov., pupa (A and C–E from the holotype, B from the paratype, INPA). — A: Frontal apotome. — B: Frontal apotome with frontal warts. — C–E: Abdomen, dorsal view. — C: Ter-gites I–III. — D: Tergites IV–VI. — E: Tergites VII–anal lobe.
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				ules with a cleft in the middle (Fig. 8A). Seta 1 simple, seta 2 pinnate, seta 3 bifurcated (Fig. 8A). Premandible not measurable. Mandi-ble (Fig. 8A) 138–201 [175] μm long. Mentum 129–148 [141] μm wide, with 10 blackish teeth (Fig. 8B); ventromental plate 70–109 [90] μm wide (Fig. 8B). Base of the dorsolateral strip originating near the base of the dorsomedian strip. Labiohypopharynx (Fig. 8A and D–F) with rounded ligular lobes, with a parallel-sided cleft between them. Labiohypopharynx and mentum were found damaged in some specimens.

				Taxonomic remarks. In the male identifica-tion key of the Neotropical Stenochironomus proposed by Dantas et al. (2016), S. inpa falls within couplet 20, which distinguishes S. fitt-kaui Borkent, 1984 and S. bare Dantas, Hamada & Mendes, 2016, both from Brazil. However, the broad anal point in fusiform format of S. 

			

		

		
			
				inpa differs from that in those two species, in which it is swollen subapically. Additionally, the new species can be easily distinguished by the inferior volsella, which has a long apical seta, whereas in S. fittkaui and S. bare, the seta is short and thicker. The pupa of S. inpa has a single row of hooklets in TII (Fig. 7C) that makes it different from S. bare in which the hooklets are divided in two groups. The spur on SVIII in S. bare has one extremely elongate lateral tooth, an elongate penultimate tooth and four smaller medial teeth; in S. inpa the spur has from two to six irregularly sized teeth (Fig. 6C–H). In addition, S. inpa has an anal lobe with spicules absent, while in S. bare these spicules are present.

				The male of S. inpa has a broad anal point and an inferior volsella with a long, thin apical seta — characteristics shared only with S. mes-sias Reis, Serpa-Filho & Ferreira-Keppler, 2013, 

			

		

		
			[image: ]
		

		
			
				Fig. 8. Stenochironomus (Petalopholeus) inpa sp. nov., larva (from paratypes, INPA). — A: Labrum and mandible. — B: Ventromental plate and mentum. — C: Anten-nae. — D–E: Examples of damaged labiohypopha-rynx.
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				S. oliverai Reis, Serpa-Filho & Ferreira-Kep-pler, 2013 and S. crusanticus Borkent, 1984. The first two species described by Reis et al. (2013) possess distinct lateral lobes in TIX, set-ting them apart from all other known species of the genus, including the new species described here. Additionally, the dark-brown pigmentation on all thorax dorsal to level of anapleural suture of S. crusanticus differs from the thorax with a sequence of brown patches on preepisternum, anespiternum, posterior anepisternum, epimeron and near espiraculum in S. inpa. Furthermore, the anal point in S. messias, S. oliverai and S. crusanticus is wider at the base, while in S. inpa it is slightly narrower at the base.

				The pupa of S. inpa has rounded warts present on the cephalotorax, similar to those described in the pupae of S. oliverai, but S. messias has two small lateral warts. The frontal apotome in S. crusanticus is short, while in the new species it is elongated. Shagreens on TVIII are absent in S. crusanticus, S. messias and S. oliverai, whereas in S. inpa they are restricted to the anterolateral margin on TVIII. Furthermore, S. messias has a large field of shagreens on TI, and S. crusanticus has two rows of hooklets on TII, setting them apart from S. inpa which has bare TI and only one row of hooklets.

				The larvae of S. inpa, S. oliverai and S. mes-sias have mandibles with two, three and four 

			

		

		
			
				inner teeth, respectively. Comparing the labrum, setae 1–3 in S. crusanticus are all pinnate, while in S. inpa seta 1 is simple, seta 2 pinnate and seta 3 bifurcate (Fig. 8A).

				A variation in TIX occurred during slide mounting using Euparal®, where the lateral por-tion of TIX bent (Fig. 9B), making it impos-sible to observe the pre-apical constriction on TIX (Fig. 9A). Additionally, the pre-apical con-striction may not be as visible in improperly preserved material or if TIX is crushed during slide mounting. Damage was observed in the labiohypopharynx (Fig. 8D–F) and other larval structures, such as the mentum and mandible (Fig. 10B).

				The pupa and larva of the new species have features consistent with those of Stenochirono-mus (Petalopholeus) (Borkent 1984). In leaf-mining species, the diagnosis includes TII of the pupal abdomen with a posterior row of hooklets restricted to the medial portion, and the head capsule of the 4th instar larva with dorsolateral stripes originating near the base of the dorsome-dian stripe.

				Distribution and habitat. Stenochironomus (Petalopholeus) inpa occurs in five Brazilian states: Amazonas, Pará, Rondônia and Roraima, located in the Amazon biome, and in Goiás (Cer-rado biome) (Fig. 11). The larvae mine leaves in small aquatic habitats of black-water streams, 
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				Fig. 9. Stenochironomus (Petalopholeus) inpa sp. nov., male adult (paratypes, MZUSP). — A: Tergite IX in Hoyer, dorsal view. — B: Tergite IX in Euparal®, dorsal view.
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				some located near waterfalls, as well as in larger habitats, such as river backwaters.

				Stenochironomus (Petalopholeus) emilianoi sp. nov.

				Material examined. Holotype: ♂ with pupal and larval exuviae, Brazil, Amazonas, Manaus, Igarapé Água Branca, 2°55´08.59´´S, 59°54´44.60´´W, 15 November 2015, leg. G. 

			

		

		
			
				Amora, slide-mounted in Hoyer (INPA). Paratypes: 1♂ with pupal and larval exuviae, Brazil, Amazonas, Manaus, AM 010/Km 26, 2°58´07´´S, 60°00´20´´W, 8–9 October 2011, leg. H.F. Mendes, slide-mounted in Euparal® (MZUSP); 1♂, Brazil, Pará, Parauapebas, Flona de Carajás, Igarapé do Cascalho, 5°57´31´´S, 50°23´49´´W, 214 m a.s.l., 15–20 Sep-tember 2023, Malaise trap, leg. G.R. Desidério & L. Moreno, slide-mounted in Hoyer (INPA).

				Etymology. The specific epithet honours Emiliano Reis for his collaboration and valuable contribution to the knowl-edge of Stenochironomus in the Amazon region.
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				Fig. 10. Stenochironomus (Petalopholeus) inpa sp. nov., larva. — A: Mentum teeth and mandible dam-aged (holotype). — B: Mentum teeth and man-dible not damaged (para-type, INPA).
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				Diagnosis. Male: anal point narrow, slightly bulbous at the apex; superior volsella markedly elongated, extends beyond the apex of gono-coxite, slightly curved, and tapering at the apex, with five or six setae distributed in basal portion, and two additional setae in the apical portion; inferior volsella with apical setae thicker than the subapical one. Pupa: frontal apotome elon-gated; frontal warts with small spines; TII with a posterior row of hooklets divided medially into two groups; TVII with a small field of shagreens restricted to the posteromedian region; spur on SVIII with eight yellowish teeth, four larger and four smaller, all sharp. Larva: spicules of the pecten epipharyngis simple, arranged in a row; labral lamella arranged in one group with a cleft in the middle of the spicules.

				Description. Male (n = 1–3). Total length 4.05–4.77 [4.76] mm, wing length 1.78–2.23 [2.23] mm, total length/wing length 2.13–2.35 [2.13], wing length/length of profemur 1.36–1.44 [1.39].

				Coloration: General coloration yellowish. Eyes metallic green when in alcohol, flagel-lum yellowish (Fig. 12A–B). Thorax with brown 

			

		

		
			
				pigmentation on the margin of the lateral vitta; preepisternum with a transverse brown band; brown pigmentation present on the postprono-tum, median anespiternum, posterior anepister-num and epimeron, with brown patches; scutel-lum without pigmentation; anterior margin of the postnotum with a light-brown patch (Figs. 12B and 13D). Leg forefemur with a brown patch at the apex; fore tibia with a brown patch at the posterior region. Mid femur and mid tibia with a brow patch it the anterior region. Hind femur with a brown patch on the posterior region; hind tibia with a brown patch on the ante-rior region (Figs. 12A–B and 13B). Wing mem-brane with a brownish band (Figs. 12A–B and 13E). Abdomen posterior margin of TI–IV with brown pigmentation; hypopygium yellowish, anal point and gonostylus brownish or yellowish (Figs. 12A–B and 13C).

				Head (Fig. 13A): AR [2.03]. Thirteenth flag-ellomerum [1016] μm long. Temporal setae 12–14 [15]. Clypeus with 48–50 [55] setae. Ten-torium 157–189 [189] μm long, 39–41 [41] μm wide at the sieve pore, 11–14 [13] μm wide at the posterior tentorial pit. Stipes 121 μm long, 
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				Fig. 11. Distribution of Stenochironomus (Peta-lopholeus) inpa sp. nov. and Stenochironomus (Petalopholeus) emilianoi sp. nov. in Brazil.

			

		

	
		
			
				35	Sousa et al.: Stenochironomus inpa and S. emilianoi, two new species from Brazil • Ann. ZOOL. Fennici Vol. 62

			

		

		
			[image: ]
		

		
			
				2 μm wide. Cibarial pump 235–244 [238] μm long. Palpus with [46] setae. Palpomere (n = 2) lengths (μm): 44 [47], 40 [53], 159 [186], 130 [140], 244 [293].

			

		

		
			
				Thorax (Fig. 13D): Acrostichals 20–24 [21]; dorsocentrals 13–16 [16] in one row, prealars 6–9 [9] in one row. Scutellum with 17–23 [18] setae in two rows. Scutum markedly projected 

			

		

		
			[image: ]
		

		
			
				Fig. 12. Stenochironomus (Petalopholeus) emil-ianoi sp. nov., adult male (paratype, INPA), habitus. — A: Dorsal view. — B: Lateral view.
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				Fig. 13. Stenochironomus (Petalopholeus) emilianoi sp. nov., adult male (A–D from the paratype, INPA, E from the holotype). — A: Head, frontal view. — B: Legs (femur and tibia), from left to right, fore-, mid- and hindleg. — C: Abdomen, dorsal view. — D: Thorax, lateral view. — E: Wing.
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				Table 3. Lengths (μm) and proportions of Stenochironomus (Petalopholeus) emilianoi sp. nov. adult male legs.

					P1	P2	P3

				Femur (fe)	1320–1604 [1604]	1069–1280 [1280]	1200–1501 [1501]

				Tibia (ti)	1144–1453 [1453]	946–1137 [1137]	1120–1395 [1395]

				Tarsomere 1 (ta1)	[1798]	677 [741]  	            949 [1039]

				Tarsomere 2 (ta2)	[953]  	315 [349]  	            518 [562]

				Tarsomere 3 (ta3)	[816]  	268 [296]  	            426 [465]

				Tarsomere 4 (ta4)	[665]  	177 [183]  	            213 [269]

				Tarsomere 5 (ta5)	[288]  	87 [107]  	             111 [124]

				Leg ratio (LR)	[1.23] 	0.65 [0.65] 	           0.74 [0.74]

				Bein-Verhältnis ratio (BV)	[1.78] 	3.38 [3.37] 	           2.82 [2.77]

				Schenkel-Schiene-Verhältnis ratio (SV)	[1.70] 	3.23 [3.26] 	           2.77 [2.78]
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				anteriorly; anterior edge of scutum angled in lateral aspect.

				Wing (Fig. 13E): VR 0.90–0.93 [0.91] long. Brachiolum 5 [5] setae. With 20 [20] sensilla campaniformia. R with 25–38 [38] setae. R1 with 37–43 [42] setae. R4+5 with 65–70 [70] setae. RM with 1–2 [1] setae. M with 2–4 [4] setae, remain-ing veins bare. Squama with 8–12 [8] setae.

				Legs (Fig. 13B): Scale of front tibia 40–43 [43] μm long, without a spine at the apex; spurs of the middle tibia 42 [45] μm long; spurs of the hind tibia 39 [40] μm and 38 [39] μm long. Apex of the fore tibia 61–69 [69] μm wide, the mid tibia 57–68 [68] μm wide, and the hind tibia 65–70 [70] μm wide. Leg lengths and propor-tions are listed in Table 3.

				Hypopygium (Fig. 14A–B): Anal point narrow, slightly bulbous at the apex, 93–119 [119] μm long, 16–22 [20] μm wide at the base, 6–9 [9] μm at the midpoint, 6–7 [7] μm at the apex. Tergite IX with 34–46 [46] setae, caudal apex with pre-apical constriction in dorsal aspect. Laterosternite IX with 3–4 [4] setae. Phallapodeme 77–90 [87] μm long; transverse sternapodeme 34–43 [43] μm long. Gonocoxite 161–182 [182] μm long. Gonostylus 191–230 [230] μm long, swollen subapically, with the apex slightly rounded. Superior volsella mark-edly elongate, extending beyond the apex of gonocoxite, 102–132 [132] μm long, slightly curved and tapering at the apex, with 7–8 [8] setae, five or six in the basal portion and two in the apical portion. Inferior volsella 240–285 [285] μm long, with 5–7 [5] setae; apical setae thicker than the subapical one. HR 0.72–0.86 [0.79], HV 2.07–2.15 [2.07].

			

		

		
			
				Pupa (n = 1). Total length [5.92 mm]. General coloration light brown.

				Cephalotorax [1371] µm long, with and elongated frontal apotome, frontal warts with small spines (Fig. 15A). Distance between Dc1 and Dc2 [2] µm; between Dc2 and Dc3 [258] µm; between Dc3 and Dc4 [2] µm. Median suture granulose.

				Abdomen [4552] µm long (Fig. 15C–E). TI with a small field of weak shagreens in the middle region; TII–TIII with a large field of shagreen not extending to the lateral margin; TII with a pos-terior row of hooklets separated medially into two groups by [30] μm, rows [166] and [154] μm long, not extending to the lateral margin of tergite; pedes spurii B absent. TIV with a large field of shagreens with a strong constriction in the anterior region and a slightly constriction on posterior region; TV with a field of shagreens restricted to the middle region, with the anterior and posterior portions somewhat triangular in shape; TVI with two separated fields of shagreen, one anterior field somewhat triangular, with thin-ner shagreens, and a posterior field with thicker shagreen; TVII with a small field of shagreens restricted to the posterior region; TVIII without shagreens. Anal lobe with shagreen restricted to the anterolateral margin. Conjunctive III/IV with shagreen. Abdominal setation: SI without L setae, SII–IV with 1–3 L setae, SV–VI with 4 LS setae, SVII with 3 or 4 LS setae, SVIII with 5 LS setae. Spur on SVIII (Fig. 15B) with eight yellowish-brown teeth, four larger and four smaller, all sharp. Genital sac [472] µm long, overreaching the pos-terior margin of the anal lobe by [60] µm; anal lobe [341] µm long, with fringe of 46 filaments.
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				4th instar larva (n = 1). Head: Head cap-sule [278] μm long. Antenna (Fig. 16B) segment lengths (μm): [54], [19], [10], [7], [4]. Labrum (Fig. 16A): Spicules of the pecten epipharyngis simple, arranged in a row (Fig. 16A). Labral lamella arranged in one group with a cleft in the middle of the spicules (Fig. 16A). Seta 1 pinnate, seta 2 bifurcated, seta 3 pinnate (Fig. 16A). Pre-mandible not measurable. Mandible (Fig. 16A) [175] μm long. Mentum [142] μm wide, with 10 blackish teeth (Fig. 16C); ventromental plate [70] μm (Fig. 16C). Base of the dorsolateral strip originating near the base of the dorsomedian strip. Labiohypopharynx (Fig. 16A) with rounded ligu-lar lobes, with a parallel-sided cleft between them.

				Taxonomic remarks. In the male identifica-tion key of the Neotropical Stenochironomus (Dantas et al. 2016), S. emilianoi falls in cou-plet 35, leading to S. townesi Borkent, 1984 and S. nudipupa Borkent, 1984. However, the hypopygium of the new species is easily differ-entiated from those of the two species described by Borkent (1984) by the superior volsella, which extends beyond the apex of the gonocox-ite (Fig. 14B); in S. townesi and S. nudipupa the 

			

		

		
			
				superior volsella does not extend beyond the apex of gonocoxite. The pupae of S. emilianoi has an elongated frontal apotome and small spines on the frontal warts (Fig. 15A), while in S. nudipupa, the frontal apotome is short, the frontal warts appear more reduced and spines on the surface are lacking. On the abdomen, the hooklets on TII in S. emilianoi are clearly divided in two rows (Fig. 15C), while those in S. nudipupa are arranged in a single row. The shagreens on TVII and TVIII in S. nudipupa are restricted to the anterolateral margins, whereas in S. emilianoi there is a small field of shagreens restricted to the posteromedian region on TVII (Fig. 15D), and they are absent from TVIII. The larvae of S. emilianoi and S. nudipupa can be easily distinguished by their mandibles: in the former, there are two inner teeth (Fig. 16A), whereas in the latter there are three.

				The features of pupa and larva of the new species are consistent with those of Stenochi-ronomus (Petalopholeus), as proposed by Bor-kent (1984). In the leaf-mining species, the diag-nosis includes TII of the pupal abdomen with a posterior row of hooklets restricted to the medial 
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				Fig. 14. Stenochironomus (Petalopholeus) emil-ianoi sp. nov., adult male (paratype, INPA). — A: Hypopygium, dorsal view. — B: Hypopygium with tergite IX removed, dorsal view.
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				portion and the head capsule of the 4th instar larva with dorsolateral stripes originating near the base of the dorsomedian stripe.

			

		

		
			
				Distribution and habitat. Stenochironomus (Petalopholeus) emilianoi occurs in two Brazil-ian states, Amazonas and Pará, located in the 
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				Fig. 15. Stenochironomus (Petalopholeus) emilianoi sp. nov., pupa (holotype). — A: Frontal apotome. — B: Spur on sternite VIII. — C–E: Abdomen, in dorsal view. — C: Tergites I–III. — D: Tergites IV–VI. — E: Tergites VII–Anal lobe.
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				Amazon biome (Fig. 11). The larvae mine leaves in small black-water streams.
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Sousa, A. F. D., Dantas, G. P. S., Hamada N. & do Nascimento, J. M. C. 2025: Stenochironomus
(Petalopholeus) inpa and S. (P.) emilianoi (Diptera, Chironomidae), two new leaf-mining species
from Brazil. — Ann. Zool. Fennici 62: 21—-41.

Two new species, Stenochironomus (Petalopholeus) inpa and S. (P.) emilianoi (Dip-
tera, Chironomidae), from Brazil are described and illustrated based on adult, pupal,
and larval stages. These species can be distinguished from their congeners primar-
ily by characteristics of the male hypopygium. The larvae were collected from lotic
environments. Both species were found in the Amazon region, with the former also

recorded from the Cerrado biome.

Introduction

Stenochironomus Kieffer, 1919, is a cosmopolitan
and species-rich genus easily recognized by its
aquatic larvae, which are highly specialized for
a leaf- or wood-mining lifestyle. Borkent (1984)
conducted a comprehensive review of the genus,
describing 32 new species and performing a cla-
distic analysis that corroborated its monophyly.
Additionally, Borkent (1984) proposed the subdi-
vision of the genus into two subgenera, based on
the morphology of immatures and larval habitats:
Stenochironomus (Petalopholeus) for leaf-mining
species and Stenochironomus s. str. for those with
woody-mining larvae. Pinho ef al. (2005) ques-
tioned the validity of this classification, arguing

that S. atlanticus Pinho & Mendes, 2005 does not
fit easily into either of the subgenera proposed
by Borkent (1984), and that the immature stages
of many species remain unknown. However, this
hypothesis has not yet been properly tested with
new data, and the subgenera remain valid. Cur-
rently, more than 100 species of Stenochironomus
are recognized worldwide, with 39 occurring in
the Neotropical region, of which 30 in Brazil
(Borkent 1984, Pinho ef al. 2005, Andersen et al.
2007, Dantas et al. 2010, Reis et al. 2013, Dantas
et al. 2016, Parise & Pinho 2016, Amora ef al.
2018, Moubayed 2024).

Here, we describe and illustrate adult and
immature stages of two new leaf-mining species
of Stenochironomus from Brazil.

https://zoobank.org/References/8D7F42ED-91C9-4519-960B-FF94F25031F6
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