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				In this study, we describe Diamesa cylindrata Fu, a new species from the Oriental region of China. A detailed morphological account of the adult male is provided, accompanied by measurements and illustrations. It resembles D. parancysta, but dif-fers by several hypopygial characteristics.

			

		

		
			
				Introduction

				The genus Diamesa Meigen, 1835 has its type species Diamesa cinerella Meigen, 1835, desig-nated by monotypy (Gistl 1835). Several genera or subgenera, such as Eutanypus Coquillett, 1899, Adiamesa Kieffer, 1906, Psilodiamesa Kieffer, 1918, Brachydiamesa Goetghebuer, 1933, Nesodiamesa Storå, 1945 and Onycho-diamesa Pagast, 1947, have been synonymised under Diamesa. Larvae of Diamesa are typically cold stenotherms, commonly inhabiting streams, including meltwater and glacial streams, springs and torrents in alpine and high-latitude regions, as well as the littoral zones of cold lakes. Some species are adapted to extreme environments such as glacial meltwaters, snow caves, or high-altitude lakes (Willassen & Cranston 1986, Sæther & Willassen 1987, Willassen 1988, Mon-tagna et al. 2016, Dvorak et al. 2024).

				As the largest genus within the subfam-ily Diamesinae, Diamesa is species-rich, with 

			

		

		
			
				approximately 110 species recorded world-wide. Its distribution is primarily Palaearctic (ca. 68 species) and Nearctic (ca. 33 species), with additional representation in the Oriental (ca. 21 species) and Afrotropical (three spe-cies) realms (Ashe & O’Connor 2009, Sun et al. 2019, Makarchenko et al. 2023, Ghaderi et al. 2024). The genus exhibits its highest spe-cies diversity in the Holarctic region (Kownacki & Kownacka 1980, Makarchenko & Bulgakov 1986, Makarchenko 1988, Montagna et al. 2016) but is also well represented in the alpine zones of the Oriental region (Chaudhuri & Ghosh 1981, Sæther & Willassen 1987, Bhattacharyay & Chaudhuri 1991, Makarchenko & Kobayashi 1997, Makarchenko et al. 2008). The few Dia-mesa species found in the Afrotropical high mountains are considered relict populations, and their origin and dispersal are potentially linked to geological history, climate change and a possi-ble northern origin (Freeman 1964, Willassen & Cranston 1986, Semenchenko et al. 2024).
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				In China, 17 species of Diamesa have been recorded to date. However, adults are known for 15 of these species, while the remaining two are known only from the larval stage (Ashe & O’Connor 2009, Wang 2000, Wang 2020). Spe-cifically from China, Willassen (2005) described D. aculeata and D. solhoyi from Tibet. Makarch-enko et al. (2008) described D. ampla from Hubei and Yunnan Provinces, providing detailed descriptions of the male adult, particularly the hypopygium morphology. Subsequently, Sun et al. (2019) described D. qiangi from Tibet. Nota-bly, prior to this study, only D. ampla and D. tsutsuii Tokunaga, 1936 were recorded from the Oriental realm of China. Therefore, the discov-ery of a new species constitutes a rare record for the Oriental realm and contributes valuable information to the understanding of the biogeo-graphical patterns of Diamesa.

				Material and methods

				The morphological nomenclature and abbre-viations conform to Sæther (1980) and Mon-tagna et al. (2016). Specimens were prepared as slide mounts using Canada balsam following the method of Sæther (1969). Descriptions of colouration pertain to these prepared slides. All examined material is deposited at Huanggang Normal University, Hubei Province, China.

				Taxonomy

				Diamesa Meigen, 1835

				Diamesa Meigen, 1835. In: Gistl, 1835. Faunus 2: 66.

				Type species: Diamesa cinerella Meigen, 1835: 66; Meigen in Waltl, 1837: 283–284 (description de la femelle); Willassen and Serra-Tosio, 1988: 92.

				Diamesa cylindrata Fu, sp. nov.(Figs. 1 and 2)

				Type material. Holotype: ♂ (HNU: zdbs37101), China, Hubei Province, Huanggang City, Yingshan County, Dabie Mountain, Main Peak of Tiantang village, light trap, 31.1032° N 115.7736° E, 1549.01 m a.s.l., 2 April 2023, Zigang Xu. Paratype: ♂ (HNU: zdbs37102), same data as the holotype.

			

		

		
			
				Etymology. The new species is named from the Latin word cylindrata, meaning “in the form of a cylinder”, refer-ring to the shape of the anal point.

				Diagnostic characters. Antennae with 13 flagellomeres, antennal ratio (AR) 2.68–2.95. Eyes hairy. Tarsomere 4 cordiform. Anal point strong and large, extending to the mid-distal portion of gonocoxite, apex with 1 distal trian-gular peg-sensillum. Gonocoxite with a rounded basal setal cluster. Gonostylus of uniform width throughout its length, apex with a short megas-eta.

				Description. Male (N = 2). Total length 5.08–5.83 mm, thorax length (TL) 1.48–1.63 mm, wing length (WL) 3.63–3.64 mm, TL/WL 1.40–1.60, WL/Pfe (length of the forefemur) 2.10–2.12.

				Colouration (Fig. 1A). Head brown to dark brown. Thorax brown with lighter brown median areas. Abdominal tergites brown (Fig. 2B). Legs brown.

				Head (Fig. 1B). Antenna (Fig. 1D) with 13 flagellomeres, with an antennal ratio (AR) measuring 2.68–2.95, and ultimate flagellomere (Fig. 1E) with a single apical seta. Eyes hairy, slightly extended to the middle of dorsum. Tem-poral setae 25–27, comprising 5–6 inner verti-cals, 8–9 outer verticals, and 11–12 postorbitals. Tentorial length 224–256 µm, width 55–68 µm. Stipes length 258–260 µm, width 93–110 µm. Clypeus with 8–9 setae. Length of palpomeres (µm): 35–55, 104–127, 208–223, 189–227, 254–269. Length ratio of palpomeres 5/3: 1.21–1.22.

				Thorax (Fig. 1C). Antepronotum with 2–5 setae, dorsocentrals 10–12. Prealars 10–12. Scutellars 28–30.

				Wing (Fig. 1F). The anal lobe developed. Venarum ratio (VR) 0.91, ratio of cubitus (Cu) to media (M) Cu/M 0.90–0.91; radial vein (R) with 16–17 setae, brachiolum with 3 setae, R1 with 11 setae, R2+3 with 2 setae and ending closer to R1 than R4+5, R4+5 with 4–6 setae, squama with 42–49 setae. Costal extension 112–145 µm.

				Legs. The fore tibia possesses a single spur measuring 57–58 µm in length. The width of the fore tibia at its apex is 77–85 µm, and the tarsomere 1 with 2–5 pseudospurs, and the tar-somere 2 with 1 pseudospur. The width of the mid tibia at its apex is 73–74 µm, and two spurs 
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				of mid tibia are observed, measuring 59 µm and 60 µm long, and the tarsomere 1 with 11 pseu-dospurs, and the tarsomere 2 with 5 pseudospurs. The hind tibia exhibits two spurs, measuring 73 µm and 99 µm, and the tarsomere 1 with 13 pseudospurs, and the tarsomere 2 with 7 pseudospurs. The hind tibial comb (Fig. 1G) composed of 22 setae, with the longest seta 82 µm and the shortest 45 µm. The width of the hind tibia at its apex is recorded as 98 µm. The lengths and proportions of each leg are shown in Table 1.

			

		

		
			
				Hypopygium (Figs. 2A, C–D). Tergite IX with 26–29 median setae and 6–7 lateral setae. Anal point strong and large, 236–238 µm long, 25 µm wide at the base, and 6 µm wide at the apex, apex with 1 distal triangular peg-sensillum. Transverse sternapodeme 104–145 µm wide, without projecting anterolateral corners; phal-lapodeme rectangular, 92 µm long. Gonocoxite stout, 266–308 µm long, with a big rounded superior volsella (basal plate). Basimedial setal cluster rounded, with 30–35 long setae; inner margin bearing numerous setae, inferior volsella 

			

		

		
			[image: Composite image of Diamesa cylindrata sp. nov. male imago. Panel A shows the whole adult male body in lateral view, several times the length of the 2 mm scale bar. Panel B displays the head in frontal view, slightly larger than the 0.5 mm scale bar length in height. Panel C shows the thorax dorsally, similar in length to the 1 mm scale bar. Panel D depicts the full antenna, several times times the 0.5 mm scale bar in length, while panel E focuses on the apex of the antenna, showing segmented structure. Panel F presents the wing, about four times the 1 mm scale bar in length. Panel G shows the hind tibial comb with bristles visible, somewhat longer than the 0.5 mm scale bar. ]
		

		
			
				Fig. 1. Diamesa cylindrata sp. nov., male imago. — A: Body of a male adult. — B: Head. — C: Thorax. — D: Antenna. — E: Apex of antenna. — F: Wing. — G: Hind tibial comb.
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				broad and covered with hairs. Gonostylus 182–283 µm long, of nearly uniform width through-out its length, with dense short hairs at the apical areas; megaseta short, 8 µm long. Hypopygium ratio (HR) 1.45–1.7. Hypopygium value (HV) 2.79–3.18.

				Remarks. The hypopygium of this new spe-cies resembles that of Diamesa parancysta, Serra-Tosio, 1983. However, several key differ-ences are evident. The transverse sternapodeme of D. parancysta is longer (168–223 µm) and has strongly projecting anterolateral corners, whereas that of the new species D. cylindrata is shorter (104–145 µm) and lacks prominent anterolateral projections. Furthermore, the basal plate of the gonocoxite is strongly sclerotised 

			

		

		
			
				and prominent in D. parancysta, but weakly scle-rotised and rounded in D. cylindrata. In addition, the anal point of D. cylindrata is cylindrical, characterised by subapical and subbasal widths that are roughly equal, with the middle slightly thinner, whereas that of D. parancysta gradu-ally tapers from base to apex. The AR value of D. cylindrata (2.68–2.95) is significantly higher than that of D. parancysta (1.69–2.46). Most leg segments (Fe, Ti, Ta1–Ta3) are distinctly longer in D. cylindrata than in D. parancysta, whereas the Ta4 segment is consistently shorter (Willas-sen et al. 2005, Makarchenko & Semenchenko 2023). These morphological differences consti-tute reliable diagnostic characters between the two species.

			

		

		
			[image: Composite image of Diamesa cylindrata sp. nov. male imago. Panel A shows the hypopygium in lateral view, larger than the 200 µm scale bar. Panel B depicts the abdomen in dorsal view, about twice the 2 mm scale bar in length. Panels C and D present drawings of the hypopygium.]
		

		
			
				Fig. 2. Diamesa cylindrata sp. nov., male imago. — A: Hypopygium. — B: Abdomen. — C: Hypopygium, dorsal view. — D: Hypopygium, ventral view.
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				Distribution. Hubei Province, Oriental realm of China.

				Discussion

				Species identification in Diamesa relies pri-marily on male adult morphology, particularly the structure of the hypopygium. Regarding hypopygium terminology, different authors have employed different systems (e.g., Serra-Tosio 1964, 1968, 1971, 1972; Hansen & Cook 1976; Sæther 1980). Montagna et al. (2016) reviewed and discussed this issue, proposing a recom-mended scheme for corresponding terminolo-gies. The present study follows the terminology proposed by Montagna et al. (2016) in describ-ing Diamesa cylindrata.

				Many Diamesa species inhabit glacial or alpine environments characterised by strong winds, where aerial swarming for mating is dif-ficult. Consequently, they have evolved morpho-logical adaptations for surface mating, such as enlarged male hypopygia (Sæther & Willassen, 1987). The newly discovered species, D. cylin-drata, possesses a remarkably developed anal point, which we speculate may be associated with its particular mating behaviour. Modern taxonomic studies often integrate molecular methods, such as DNA barcoding, to assist in species delimitation, particularly when morpho-

			

		

		
			
				logical differences are subtle or intraspecific variation is present (Montagna et al. 2016). Diamesa cylindrata is distinguishable from its putative closest congener, D. parancysta, by the diagnostic characters outlined above.

				Species of the genus Diamesa are highly sensitive to environmental changes, particularly in temperature, water quality and habitat condi-tions, making them important biological indica-tors for assessing the ecological status of cold-water ecosystems. Global warming and glacial retreat pose significant threats to these species reliant on cold environments, potentially leading to population fragmentation and even extinc-tion (Dvorak et al. 2024). In-depth taxonomic research on this genus contributes not only to revealing their unique adaptive mechanisms in extremely cold environments, but also provides essential baseline data for their use as climate change indicators. Diamesa cylindrata was dis-covered in the Oriental realm of China, where only three Diamesa species were previously recorded, which increases the interest of the pre-sent discovery.
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Zheng, Y., Fang, X. & Fu, Y. 2025: Diamesa cylindrata (Chironomidae: Diamesinae), a new spe-
cies from Hubei, China. — Ann. Zool. Fennici 62: 79-85.

In this study, we describe Diamesa cylindrata Fu, a new species from the Oriental
region of China. A detailed morphological account of the adult male is provided,
accompanied by measurements and illustrations. It resembles D. parancysta, but dif-

fers by several hypopygial characteristics.

Introduction

The genus Diamesa Meigen, 1835 has its type
species Diamesa cinerella Meigen, 1835, desig-
nated by monotypy (Gistl 1835). Several genera
or subgenera, such as FEufanypus Coquillett,
1899, Adiamesa Kieffer, 1906, Psilodiamesa
Kieffer, 1918, Brachydiamesa Goetghebuer,
1933, Nesodiamesa Stora, 1945 and Onycho-
diamesa Pagast, 1947, have been synonymised
under Diamesa. Larvae of Diamesa are typically
cold stenotherms, commonly inhabiting streams,
including meltwater and glacial streams, springs
and torrents in alpine and high-latitude regions,
as well as the littoral zones of cold lakes. Some
species are adapted to extreme environments
such as glacial meltwaters, snow caves, or high-
altitude lakes (Willassen & Cranston 1986,
Sather & Willassen 1987, Willassen 1988, Mon-
tagna et al. 2016, Dvorak et al. 2024).

As the largest genus within the subfam-
ily Diamesinae, Diamesa is species-rich, with

approximately 110 species recorded world-
wide. Its distribution is primarily Palaearctic
(ca. 68 species) and Nearctic (ca. 33 species),
with additional representation in the Oriental
(ca. 21 species) and Afrotropical (three spe-
cies) realms (Ashe & O’Connor 2009, Sun et
al. 2019, Makarchenko et al. 2023, Ghaderi et
al. 2024). The genus exhibits its highest spe-
cies diversity in the Holarctic region (Kownacki
& Kownacka 1980, Makarchenko & Bulgakov
1986, Makarchenko 1988, Montagna ef al. 2016)
but is also well represented in the alpine zones
of the Oriental region (Chaudhuri & Ghosh
1981, Sather & Willassen 1987, Bhattacharyay
& Chaudhuri 1991, Makarchenko & Kobayashi
1997, Makarchenko et al. 2008). The few Dia-
mesa species found in the Afrotropical high
mountains are considered relict populations, and
their origin and dispersal are potentially linked
to geological history, climate change and a possi-
ble northern origin (Freeman 1964, Willassen &
Cranston 1986, Semenchenko ef al. 2024).

https://zoobank.org/References/EE1CB9ES5-11F7-4E01-A4C3-A5B81781B2E8
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