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Abstract. Limnophila (Limnophila) japonica Alexander, 1913, a crane-fly species originally described from Japan, is
newly recorded from China. Specimens were collected in Shaanxi province (Tongchuan, Weinan, Xianyang), China,
during faunal surveys of Limoniidae. Morphological diagnostic characters, including wing pattern, body coloura-
tion, and male genitalia, are redescribed and illustrated. The discovery expands the known distribution of this
species to continental East Asia and enriches the Chinese Limnophila fauna.
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Introduction

The subgenus Limnophila (Limnophila) Macquart, 1834 belongs to the family Limoniidae
(Diptera, Nematocera) and represents a highly species-rich group. A total of 143 species is known
worldwide for this subgenus, including three species in the Western Palaearctic, three in Europe,
eight in the Eastern Palaearctic, 38 in the Neotropics, seven in the Afrotropics, one in the Oriental
region, and 88 in the Australasian/Oceanian region (Oosterbroek 2026). Previously, only one species
of this subgenus, Limnophila (Limnophila) varicornis Coquillett, 1898, have been recorded in eastern
China (Shanghai, Jiangxi). In the present study, specimens of the subgenus Limnophila were
collected for the first time in Shaanxi Province, China. Limnophila (Limnophila) japonica Alexander,
1913 is described and illustrated herein. Furthermore, a key to the species of the subgenus
Limnophila of the Eastern Palaearctic region is provided.

Methods

Specimens were mostly gathered using insect nets, while one sample was collected by light trap. All
sampling sites are public open lands with no protected or restricted collection areas. Species identifi-
cation adopts traditional morphological dissection and comparison with documented species of this
subgenus. Detailed locality data are fully listed in the main text.

The specimens were examined and illustrated using a Zeiss Stemi 2000-c stereomicroscope.
Details of colouration were observed from specimens immersed in 75% ethanol. Male genitalia were
prepared by macerating the apical portion of the abdomen in cold 10% NaOH for 12-15 hours. After
examination, the genitalia were transferred to fresh glycerol (C3HsO3) and stored in a microvial. The
specimens examined, collected from Shaanxi Province, are deposited in the Entomological Museum
of China Agricultural University (CAU), Beijing, China.

The terminology for terminalia follows Ribeiro (2006, 2008). That for wing veins follows the inter-
pretation of Cumming and Wood (2017) and Jong (2017). The following abbreviations are used in the
figures: 8s = eighth sternite; 8t = eighth tergite; 9s = ninth sternite; 9t = ninth tergite; 10s = tenth
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Figure 1. A, B. Habitat of Limnophila (L.) ja-
ponica. C. Habitus, dorsal view. D. Habitus,
lateral view.

sternite; 10t = tenth tergite; goncx = gonocoxite; cgonst = clasper of gonostylus; Igonst = lobe of gon-
ostylus; interb = interbase; aed = aedeagus; pm = paramere; aa = aedeagus apodeme; ce = cercus; hy
= hypogynial valve.

Results

Limnophila (Limnophila) japonica Alexander, 1913
Figures 1-4

New records. CHINA — SHAANXI PROVINCE * Xianyang, Chunhua, Crocodile Dam Scenic Area; 34.87°N,
108.43°E; alt. 871 m; 13.1X.2025; B. Zhang, L.J. Zhu & W. Ma leg.; sweep net; 2 &, 2 @, CAU Limn
129187-129190 « Tongchuan, Yaozhou Dist., Zhaojin Town, Anzi Village; 35.11°N, 108.71°E; alt. 1212
m; 13.1X.2025; B. Zhang, L. Zhu & W. Ma leg.; light trap; 1 @, CAU Limn 129191 « Weinan, Linwei Dist.,
Yangguo Town, Leijiabao Village; 34.35°N, 109.53°E; alt. 542 m; 06.1V.2026; B. Zhang leg.; sweep net;
33,2, CAU Limn 129192-129196 » Weinan, Linwei Dist., Yangguo Town, Leijiabao Village; 34.35°N,
109.53°E; alt. 542 m; 07.1V.2026; B. Zhang leg.; sweep net; 113, 6 @, CAU Limn 129197-129213 « Xian-
yang, Chunhua, Taiyangmiao Village; 34.85°N, 108.79°E; alt. 683 m; 25.1V.2026; B. Zhang & L. Zhu
leg.; sweep net; 73, 4 , CAU Limn 129214-129224.

Identification. All specimens were identified based on rigorous morphological observation and
comparison with the original description of Limnophila (Limnophila) japonica and related congener-
ic species. The examined materials exhibit consistent diagnostic morphological characteristics: the
head is broad and flattened with pale-grey pruinosity; the pronotum is broad and elongated, and
the dark-brown prescutum bears distinct brownish stripes with a long and narrow median stripe.
The dark-brown mesopleura are covered with pale-grey pruinosity, and the brownish-yellow femora
possess dark-brown apices. The wings are decorated with numerous irregular, brown and dark-brown
markings, with larger, darker patches distributed at the wing base, basal Rs, costal vein Sc, and sur-
rounding R.s., and r-m, while tiny light-brown spots scatter on the remaining wing membrane. The
venation features are stable: R,.;., is approximately one-third the length of R..3, and M, is nearly twice
as long as M;.,. Additionally, diagnostic male genitalic characters further confirm the species identi-
fication. The ninth tergite is broad with a longitudinal median stripe and paired symmetrical hook-
like posterior processes. The gonostylus lobe has a globose base with a short digitiform process and
setose surface and terminates in a setose digitiform apex. The digitiform interbase is equal in length
to the gonocoxite, with a slender base and a thickened obtuse apex. The elongated, dorsoventrally
curved aedeagus possesses a slender and acute apex. These comprehensive morphological traits are
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Figure 2. Limnophila (L.) japonica. A. Male hab-
itus, lateral view. B. Male, head and thorax,
lateral view. C. Male, head and thorax, dorsal
view. D. Female habitus, lateral view. Scale
bars: 1.0 mm.

consistent with the typical characteristics of L. (L.) japonica and can effectively distinguish this species
from other similar Limnophila taxa.

Description. Male (n=23): Body length 8.8-9.2 mm, wing length 9.1-9.8 mm, antenna length 1.8-2.1
mm.

Head (Figures 2A-C) brownish black, with pale-grey pruinosity, broad and flattened. Vertex dark
brown, with setae, broad; scape and pedicel brown; scape cylindrical, pedicel oval; flagellomeres with
first segment brownish yellow, remaining segments brown; segments 1-5 oval, remaining segments
cylindrical with longer verticils; rostrum and palpus dark brown, with brown setae.

Thorax (Figures 2A-C) dark brown, with pale grey pruinosity. Pronotum brownish black with grey
pruinosity, broad and long; prescutum dark brown, with brownish stripes and markings, median
portion with a long, narrow stripe; prescutal suture brownish black; scutum and scutellum brown;
mesopleura dark brown, pale-grey pruinosity present; area near legs greyish brown. Legs: coxa light
brown, with greyish pruinosity; trochanter brownish, with long setae; femur brownish yellow, with
brown setae, apically dark brown; tibia and tarsus brownish yellow, with brown setae, apically darker.
Wing (Figures 2A, 3A) pale-brownish-yellow hyaline, with numerous irregular, brown and dark-brown
markings and spots, markings larger and darker at wing base, base of Rs, along costal vein Sc, around
R>.3.4 and r-m, and numerous small, light-brown spots present on remaining wing surface; pterostig-
ma dark brown. Venation: R, slightly oblique, subequal to R,.;.,, approximately % length of R,.; M7
approximately twice as long as M,,,; m-cu slightly oblique, near the ¥ of cell dm. Halter (Figure 2A, B)
approximately 1.3 mm long, stem brownish yellow on basal %5, pale pruinosity present, remainder of
stem and knob greyish yellow.
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Figure 3. Limnophila (L.) japonica. A. Wing,
male. B. Female, ovipositor, dorsal view. C.
Female, ovipositor, lateral view. D. Female ovi-
positor, ventral view. Scale bars: 1.0 mm.

Abdomen (Figure 2A): first segment dark brown; segments 2-8 brownish, short brownish-yellow
setae present.

Male terminalia (Figures 2A, 4A-E) brownish, with long, brownish-yellow setae. Ninth tergite
broad, with distinct longitudinal median stripe dividing tergite into two symmetrical parts; posteri-
or margin with two symmetrical, hook-like processes; gonocoxite cylindrical, subequal in length to
ninth tergite, with thick, long setae on outer side; clasper of gonostylus slender, with thick, long setae,
terminal spine decurved; lobe of gonostylus slightly shorter than clasper of gonostylus, basal part
globose, with small digitiform process about ¥ length of lobe of gonostylus, covered with numerous
short setae, lobe of gonostylus with digitiform apex, covered with numerous short setae; interbase
digitiform, as long as gonocoxite, slightly slender at base, slightly widened and thickened from middle
to posterior part, apex obtuse and rounded; aedeagus elongated rod-shaped, curved dorsoventrally,
apex acute and slender; interbase long clavate, basally slightly slender, subapically thickened, curved
inward, apex rounded; aedeagus long clavate, uniform in thickness, bent ventrad at postmedian por-
tion; paramere fan-shaped in lateral view; aedeagus apodeme triangular, apically broad, with apical
depression.

Female (n=15): body length 11.1-13.2 mm, wing length 10.4-11.2 mm, antenna length 1.7-1.9 mm.

Female (Figures 2D, 3B-D) generally resembling male.

Ovipositor (Figures 2D, 3B-D) brownish yellow, long, ¥ as long as abdomen; cercus brownish yel-
low, approximately twice as long as tenth tergite, upcurved on distal part; hypogynial valve brownish,
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Figure 4. Limnophila (L.) japonica. A. Male, ter-
minalia, dorsal view. B. Male, terminalia, ven-
tral view. C. Male, aedeagal complex, dorsal
view. D. Male, aedeagal complex, lateral view.
E. Male, aedeagal complex, ventral view. Scale
bars: 0.2 mm.

approximately twice as long as eighth sternite, almost straight, tip ending at near level of % of cercus.

Distribution. China: Shaanxi (Tongchuan, Weinan, Xianyang); Russia (Sakhalin (including Kuril
Islands)); South Korea; Japan (Hokkaido, Honshu, Shikoku, Kyushu).

Remarks. This species is reported for the first time from China. Specimens of this species from China
exhibit the following characteristics: the first flagellomere is light brownish yellow; the thorax and
abdomen bear sparse pruinosity; the apices of the femur are slightly thickened and pale; wing mark-
ings are relatively large (Figure 2A-C). In contrast, materials from Sakhalin, Japan and South Korea
show the following: the first flagellomere is dark brown; the thorax and abdomen possess dense pru-
inosity; femoral apices are robust and dark; wing markings vary in size (Nakamura 2005: 700, fig. 2;
2018: 820, fig. 4; Kato and Kawase 2024: 14, fig. 5; Podenas et al. 2022: 121, fig. 1). Apart from these
minor differences in external morphology, no other prominent divergences are observed, including in
male and female genitalia.

Key to the species of the subgenus Limnophila of the Eastern Palaearctic region

1 Gonocoxite without apical lobe ... .. ..o i 2
- Gonocoxite with apical lobe ... i 4
2 Femur yellow throughout (Coquillett 1898:304) ............ L. (L.) varicornis Coquillett, 1898
- Femur brownish yellow, apically dark brown (Figure 2A, C) ........c.oooviiiiiiininnen... 3
3 Posterior margin of ninth tergite with two symmetrical, hook-like processes (Figure 4A; Podenas et

al. 2022:121,fig. 10) oo e L. (L.) japonica Alexander, 1913
- Posterior margin of ninth tergite produced, with a U-shaped notch at middle of this produced

margin (Ozgul and Koc 2010: 47.fig. 8) ................ L. (L.) schranki Oosterbroek, 1992

4 Posterior margin of ninth tergite with a distinct median triangular projection; apex of aedeagus
with a truncate, cap-shaped structure (Savchenko 1983:fig. 14) ..............coiiniit..
................................................. L. (L.) martynovi Alexander, 1933

- Posterior margin of ninth tergite without distinct median triangular projection; apex of aedeagus
without truncate cap-shaped structure ...... 5

5 Interbase stout in basal %, abruptly slender in apical %5 (Podenas et al. 2022: 124, fig. 3C) ........
................................................ L. (L.) politostriata Alexander, 1934
- Interbase entirely slender, without abruptly narrowed portions ........................... 6

Check List 22 (5) - https://doi.org/10.15560/22.5.819



Shuietal. - Limnophila joponicain China

824

6 Cell dmvery small, as long as 1/2 of M1+2 (Podenas and Gelhaus 2001: 52, fig. 24) ..............
....................................... L. (L.) chinggiskhani Podenas & Gelhaus, 2001

- Celldmbig, atleast % aslongas of My, «..ovneeneuni e 7
7 Apical lobe of gonocoxite slender basally, thickened subapically, and long oval in outline (Podenas
etal. 2022:123,fig.2D) .....oviii L. (L.) pictipennis (Meigen, 1818)
- Apical lobe of gonocoxite stout basally, tapered subapically, and long spiniform (Devyatkov 2025:
198, fig.5) vt L. (L.) soldatovi Alexander, 1934
Discussion

The subgenus Limnophila is a taxonomically diverse group. Within the Eastern Palaearctic realm, mere-
ly eight species of this subgenus have been documented to date. Before the present work, L. (L.) vari-
cornis Coquillett, 1898 was the only species of this subgenus recorded in China, restricted to Shanghai
and Jiangxi Provinces (Alexander 1937; Savchenko et al. 1992; Kato 2023; Oosterbroek 2026).

We newly discovered L. (L.) japonica Alexander, 1913 in Shaanxi Province, marking its first occur-
rence in this Chinese province. This record is of great biogeographical significance. Historically, this
species was confined to islands and peninsulas such as Sakhalin, Japan and South Korea. The inland
population found in Shaanxi not only establishes the westernmost distribution boundary of L. (L.)
Jjaponica but also extends its known range by over 1000 km across marine barriers (Figure 5). We
hypothesise that undiscovered populations of this species exist in the intervening areas. Further field
investigations and specimen sampling are required to verify this presumption.

This species is currently restricted to the Eastern Palaearctic, with no distributional records from
other regions to date. In China, it has so far only been discovered in northern Shaanxi Province, within
the Yellow River basin north of the Qinling Mountains; no records exist south of the Qinling range. The
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Figure 5. Global distribution of Limnophila (L.) japonica. Green circles indicate historical distribution records, and red circles represent newly recorded distribution sites.
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Qinling Mountains constitute a biodiversity hotspot and act as China’s north-south biogeographical
boundary. Any discovery of this species south of the Qinling Mountains would significantly revise and
advance our understanding of its geographical distribution pattern.

Based on current collection localities, L. (L.) japonica is an aquatic or semi-aquatic crane fly. Adults
of this species inhabit wild grasslands adjacent to rivers or streams with favourable environmental
conditions (Figure 1). Being relatively exacting and sensitive to habitats, this taxon can serve as an
important group for water quality monitoring.
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