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Abstract

The species of the genus Sialis from Oriental China are revised. The following three species are
described as new to science: Sialis elegans sp. nov., Sialis kunmingensis sp. nov., and Sialis
versicoloris sp. nov. A key to the species of Sialis from Oriental China is presented.
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Introduction

The megalopteran genus Sialis Latreille, 1802 is the largest genus in the family Sialidae,
with more than 50 described species. It is predominantly distributed in the Holarctic realm.
The adult is characterized by the somewhat shortened wings with the costal region
distinctly dilated before the middle, and the branched R2+3 and R4+5. The genitalia of both

sexes are highly diversified.  
The major revisionary works dealing with the taxonomy of Sialis are as follows:

Weele (1910), Lestage (1927), Klingstedt (1932a, 1932b), Ross (1937), Vshivkova (1979,
1985), Whiting (1994), and Hayashi & Suda (1995, 1997). However, the Oriental species
of Sialidae are poorly known until now, with only the following four species: Indosialis
minora (Banks), Nipponosialis kumejimae (Okamoto), Sialis jianfengensis Yang, Yang &
Hu, and Sialis sinensis Banks. In the present paper, three additional Sialis species are
described from Oriental China.

Most specimens for the present study are deposited in the Entomological Museum of
China Agricultural University (CAU), Beijing, and Institute of Zoology, Chinese
Academy of Science (IZCAS), Beijing, while the types of S. versicoloris sp. nov. are
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the holotype of S. elegans sp. nov. and two paratypes of S. kunmingensis sp. nov., which
are preserved in the alcohol. The terminology of the adult genitalia generally follows Ross
(1937).

Taxonomy

Genus Sialis Latreille

Sialis Latreille, 1802: 290. Type species: Hemerobius lutarius Linnaeus, 1758: 550, by monotypy.

Key to adults of Sialis from Oriental China

1. Apex of abdomen with broad, rounded ovipositor (female) ......................................... 5
- Apex of abdomen without ovipositor but with a somewhat complicated assemblage of

parts (male).................................................................................................................... 2
2. Pronotum entirely black ................................................................................................ 3
- Pronotum entirely orange or yellowish brown.............................................................. 4
3. Ninth sternite shorter than ninth tergite, with round posterior margin (Fig. 14).............

........................................................................................................................ S. sinensis
- Ninth sternite longer than ninth tergite, with incised posterior margin (Figs. 11, 13) ....

............................................................................................................... S. kunmingensis
4. Terminal plate long (Fig. 7); genital plate with median portion subtriangularly

expanded (Figs. 7–8) ......................................................................................S. elegans
- Terminal plate short (Figs. 17, 18); genital plate with median portion quadrately

expanded (Fig. 19)................................................................................... S. versicoloris
5. Pronotum entirely black................................................................................. S. sinensis
- Pronotum entirely orange or yellowish brown.............................................................. 6
6. Wings narrow, about 1/3 of length (Fig. 2); eighth sternite without posterior notch

(Fig. 10)..................................................................................................S. jianfengensis
- Wings wide, about 1/2 of length (Figs. 1, 6); eighth sternite with posterior notch (Figs.

9, 20) ...............................................................................................................................
....................................................................................................................................... 7

7. Head orange; eighth sternite with anterolateral portion widened (Fig. 20) ....................
.................................................................................................................. S. versicoloris

-  Head black; eighth sternite with anterolateral portion not widened (Fig. 9)..................
........................................................................................................................ .S. elegans
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FIGURES 1–3. Habitus photos of the Sialis species from Oriental China. 1. S. elegans sp. nov.
(Paratype). 2. S. jianfengensis Yang, Yang & Hu (Holotype). 3. S. kunmingensis sp. nov.
(Holotype). 
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FIGURES 4–6. Habitus photos of the Sialis species from Oriental China. 4. S. sinensis Banks. 5. S.
versicoloris sp. nov. (Holotype). 6. S. versicoloris sp. nov. (Paratype). 
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Diagnosis. Body black with orange pronotum; male genital plate small with hook-like tip;
lateral plate posteriorly produced mesally; female eighth sternite suboval, moderately
sclerotized except for an anteromedial subtriangular area, posteriorly with U-shaped
notch.

Description. Male. Forewing length 15 mm, hindwing length 14 mm.
Head black; antenna blackish brown, compound eyes brown.
Thorax black with pronotum orange. Legs dark brown. Wings pale brown with

forewings much darker on proximal half; veins dark brown.
Abdomen black. Ninth sternite broad, directed vertically ventrad, in caudal view

semicircular medially with posterior margin slightly incised. Terminal plate short, in
lateral view with acute tip. Genital plate strongly sclerotized; proximal portion and median
portion expanded laterally, respectively forming pair of subtriangular lobes, with proximal
lobes much larger and more sclerotized; apex hook-like, slender, curved ventrad. Lateral
plate broad; in lateral view T-shaped and distinctly produced posteriorly; in caudal view
subquadrate with lower distal portion distinctly produced and slightly incurved.

Female. Forewing length 15.1–17.5 mm, hindwing length 13.2–16.7 mm.
Seventh sternite with truncate posterior margin. Eighth sternite suboval, moderately

sclerotized except for an anteromedial subtriangular area, posteriorly with U-shaped
notch. Ninth abdominal segment ventrally with a narrow membranous plate.

Type materials. Holotype %, CHINA: Yunnan, Lushui, Yaojiaping, 2500 m, 1981.VI.6,
X.Z. Zhang (CAU). Paratypes: 1 &, same data as holotype (CAU); 2 &&, CHINA: Yunnan,
Lushui, Yaojiaping, 2500 m, 1981.VI.4, S.Y. Wang; 1 &, CHINA: Yunnan, Lushui,
Yaojiaping, 2500 m, 1981.VI.5, X.Z. Zhang (CAU); 1 &, CHINA: Yunnan, Lushui,
Pianma, 2300 m, 1981.V.29, S.Y. Wang (CAU); 2 &&, CHINA: Yunnan, Lushui, Pianma,
3100 m, 1981.V.30, S.Y. Wang (CAU).

Distribution. China (Yunnan).
Etymology. The specific epithet “elegans” refers to the elegant appearance of the adult.
Remarks. The new species seems to be closely related to S. versicoloris sp. nov. in

having an orange pronotum, but it can be separated from S. versicoloris by the strongly
sclerotized terminal plate, the simply hooked genital plate, and the lateral plate distinctly
produced backward. In S. versicoloris, the terminal plate is feebly sclerotized, the genital
plate is more complicated, and the lateral plate is produced dorsally.

Sialis jianfengensis Yang, Yang & Hu (Figs. 2 & 10)

Sialis jianfengensis Yang, Yang & Hu, 2002: 275.

Diagnosis. Head orange with frons and clypeus black; pronotum yellowish brown with
anterior margin dark; wings narrow, 1/3 of length.  
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Head orange, vertex somewhat brown, frons and clypeus black. Compound eyes
brown. Antenna black. Mouthparts black.

Thorax black; pronotum yellowish brown with anterior margin blackish brown. Legs
black. Wings narrow, 1/3 of length, grayish brown, forewings proximally darkened; veins
dark brown.

Abdomen black. Seventh sternite with posterior margin slightly elevated. Eighth
sternite broad, subquadrate, moderately sclerotized except for a narrow median area. Ninth
abdominal segement separated with a pair of membranous plates.

FIGURES 7–9. Genitalia of Sialis elegans sp. nov. 7. Male genitalia, lateral view. 8. Male

genitalia, caudal view. 9. Female genitalia, ventral view. Scale lines: 0.5 mm.
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FIGURES 10. Female genitalia of Sialis jianfengensis Yang, Yang & Hu, ventral view. Scale line:
0.5 mm.

Male. Unknown.
Material examined. Holotype &, CHINA: Hainan, Jianfengling, 1982.II.22/26, H.Q.

Chen & K.Z. Yun. Paratypes: 2 &&, same data as holotype.
Distribution. China (Hainan).
Remarks. This species distinctly differs from all the other Sialis species by the body

coloration and the narrow wings. It seems to be related to some Protosialis species. In
Protosialis species, the costal regions of the forewings are weakly dilated, and R2+3 is only

bifurcated. The lack of the male makes it difficult to determine the exact generic and
specific status of this species. However, it is herein considered to be a true Sialis species
by the distinctly dilated costal regions of the forewings and the four branched R2+3. 
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Diagnosis. Body entirely black; male ninth sternite broadly subtrapezoidal, medially with
V-shaped posterior incision; genital plate slender and elongated, in caudal view
symmetrically divided with apices narrowed and directed ventrally.

Male. Forewing length 9–11 mm, hindwing length 8–9 mm.
Head black; antenna dark, compound eyes brown.
Thorax black. Legs blackish brown. Wings pale blackish brown with forewings

somewhat darker on proximal half; veins blackish brown.
Abdomen black. Ninth sternite broad, longer than ninth tergite; in ventral view

subtrapezoidal medially with V-shaped posterior incision. Terminal plate short, in lateral
view subtrapezoidal. Genital plate strongly sclerotized; slender and elongate in caudal
view, symmetrically divided with apices narrowed and directed ventrally. Lateral plates
small; in caudal view subquadrate.

Female. Unknown.
Type materials. Holotype %, CHINA: Yunnan, Kunming, Lanlongxi, 1942.IV.9

(CAU). Paratypes: 2 %%, same data as holotype (CAU).
Distribution. China (Yunnan).
Etymology. The specific epithet “kunmingensis” refers to the type locality of the new

species.

FIGURES 11–13. Genitalia of Sialis kunmingensis sp. nov. 11. Male genitalia, lateral view. 12.
Male genitalia, caudal view. 13. Male ninth sternite, ventral view. Scale lines: 0.5 mm.
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having a broad male ninth sternite which is directed posteriorly, but can be easily separated
from S. dorochovae by the male ninth sternite with the posterior incision. In S.
dorochovae, there is no posterior incision on the male ninth sternite.

FIGURES 14–16. Genitalia of Sialis sinensis Banks. 14. Male genitalia, lateral view. 15. Male
genitalia, ventral view. 16. Female genitalia, ventral view. Scale lines: 0.5 mm.

Sialis sinensis Banks (Figs. 4 & 14–16)

Sialis sinensis Banks, 1940: 179; Hayashi & Suda, 1995: 13.

Diagnosis. Body entirely black; genital plate with proximal portion slightly expanded
laterally, median portion with pair of long lobes extended laterally, distal portion acutely
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posterior margin.
Male. Forewing length 8–13 mm, hindwing length 7–11 mm.
Head black, vertex with many brownish stripes; antenna and compound eyes dark.
Thorax black with legs dark. Wings pale brown with forewings much darker on

proximal half; veins dark.
Abdomen black. Ninth sternite narrow, widest medially. Terminal plate long, median

portion much wider, apex slightly curved downward. Genital plate strongly sclerotized,
anterior portion slightly expanded laterally, median portion with pair of long lobes
extended laterally, distal portion acutely ungulate and slightly incurved. Lateral plate in
lateral view subquadrate, dorsoposteriorly angulate; in ventral view nearly rounded.

Female. Forewings 13–15 mm, hindwings 11–13 mm.
Seventh sternite medially with a U-shaped notch on posterior margin. Eighth sternite

wide, suboval, medially with posterior margin slightly produced and with a longitudinal
shallow incision. Ventral membranous plate of ninth abdominal segment with medial
portion distinctly narrowed, and with lateral portions suboval.

Materials examined. 1 %, CHINA: Jiangxi, Jinggangshan, Ciping, 1979.IV.25, C.K.
Yang (CAU); 4 %% 3 &&, CHINA: Zhejiang, Qingyuan, Baishanzu, 800 m, 1994.IV.20, H.
Wu (CAU); 1 &, CHINA: Sichuan, Chengdu, 1951 (CAU); 15 %% 19 &&, CHINA: Fujian,
Jianyang, Huangkeng, 270–600 m, 1960.III.26/IV.18 (IZCAS).

Distribution. China (Fujian, Jiangxi, Sichuan, Taiwan, Zhejiang); Japan. 
   Remarks. This species seems to be closely related to S. melania Nakahara in having a
similar male ninth sternite and lateral plate, but can be easily separated from S. melania by
its genital plate having a pair of additional lobes medially, while in S. melania these lobes
are absent.

Sialis versicoloris sp. nov. (Figs. 5, 6, & 17–20) 

Diagnosis. Head mostly black in male but entirely orange in female; prothorax orange;
ninth sternite broad and directed obliquely ventrad; terminal plate feebly sclerotized,
extremely short; genital plate with median portion quadrately expanded; lateral plate, in
lateral view with dorsoposterior corner produced.

Male. Forewing length about 11 mm, hindwing length about 9 mm.
Head black with postocular margins slightly tinged with orange; antenna and

compound eyes blackish brown.
Prothorax orange, meso and metathorax black. Legs dark.. Wings pale grayish brown

with forewings much darker in proximal half; veins dark.
Abdomen dark. Ninth sternite broad, directed obliquely ventrad, in caudal view

subtriangular with round tip. Terminal plate feebly sclerotized, extremely small, in lateral
view subquadrate. Genital plate strongly sclerotized; proximal portion in lateral view
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lobes; median portion quadrately expanded; distal half distinctly curved caudally with tip
hook-like and divided into a pair of processes. Lateral plate broad in lateral view, much
wider than long, dorsoposterior slightly produced.

FIGURES 17–20. Genitalia of Sialis versicoloris sp. nov. 17. Male genitalia, lateral view. 18. Male
genitalia, caudal view. 19. Genital plate, lateral view. 20. Female genitalia, ventral view. Scale
lines: 0.5 mm.
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Head and prothorax entirely orange, with compound eyes, mouthparts, and antenna
black.

Seventh sternite truncate posteriorly. Eighth sternite subquadrate, moderately
sclerotized except for an anterior, subtriangular, medial area; anterolateral corners
distinctly produced; posterior margin with median U–shaped notch. Membranous plate of
ninth abdominal segment with medial portion distinctly narrowed, and with lateral
portions suboval.

Type materials. Holotype %, CHINA: Zhejiang, Fuyang, Wanshi, 1984.IV.10, B. H.
Zhang (ZJU). Paratype: 1 &, same data as holotype (ZJU).

Distribution. China (Zhejiang).
Etymology. The specific epithet “versicoloris” refers to the different color patterns of

the head between the male and the female.
Remarks. See the remarks on S. elegans sp. nov.

  

Discussion

Currently, there are five Sialis species distributed in Oriental China, four of which are
endemic. According to Zhangs (1998) revision of the zoogeographical regions of China,
Oriental China was divided into three regions (Southwest China Region, Central China
Region, and South China Region). In the South China Region, three species, S. elegans, S.
jianfengensis, and S. sinensis, are distributed. In the Southwest China Region, only the
species S. kunmingensis occurs. In the Central China Region, two species, S. versicoloris
and S. sinensis, are distributed. Excluding S. sinensis, the other four Sialis species are very
rare, and each species occupies an extremely narrow distribution area. 

Within the five Sialis species, the body color is of black and orange in three species.
Penny (1981) recognized Protosialis as a valid genus based on head and thorax (yellow to
orange) and the narrow costal area of the forewings. But Whiting (1994) considered that
the orange coloration is a poor character for delimiting Protosialis at the generic level
because the orange coloration may occur outside Protosialis. The discovery of Sialis
species with black and orange coloration provides some evidence to support Whitings
viewpoint. However, considering the peculiar structure of the genitalia, these black and
orange Sialis from Oriental China seem to demonstrate far affinity with Holarctic Sialis.
This is especially so for S. jianfengensis, which shows great resemblance with Protosialis
in having the narrowly elongate wings. Consequently, we agreed with Whitings (1994)
viewpoint that Sialis and Protosialis might be not monophyletic. Future study should be
focused on Oriental and Australian alderflies, which may provide species with primitive
phylogenetic status or are intermediate forms between the Palaearctic and New World
alderflies.  
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