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INTRODUCTION

The genus Chrysotus Meigen, 1824 is the 
largest genus of the subfamily Diaphorinae, with 
more than 420 species distributed worldwide. 
Among them, 149 species are currently known from 
the Oriental region (Yang et al. 2011, Wei & Zhang 
2010, Wei 2012a, Liu et al. 2013, Wei et al. 2014). 
Some of these species are known to occur in more 
than one biogeographical region. So far as known 
169 species occur in China (Yang et al. 2011, Wei 
& Zhang 2010, Wei 2012a, Liu et al. 2013, Wei et 
al. 2014, Liu et al. 2015). Larvae of some species of 
Chrysotus feed on larva of Simulidae.

Hainan Island is the second largest island of 
China. The island belongs to the Oriental Region 
and has a tropical monsoon climate. No species 
of the genus Chrysotus were priviously known 
to occur in Hainan Island. In this paper, four new 
species of Chrysotus are described as new to 
science and two species are recorded from Hainan 
Island for the first time. A key to the species of 
Chrysotus from Hainan Island is presented. 

MATERIAL AND METHODS 

The specimens on which this study is based 
were collected mainly in 2007 and 2009 from 
Hainan island, and some in 2011 from Taiwan 
island outskirts using sweep nets and deposited in 
the Entomological Museum of China Agricultural 
University (CAU), Beijing.

Morphological terminology for adult structures 
mainly follows McAlpine (1981). Terms for the 
structures of the male genitalia follow Cumming 
& Wood (2009). The following abbreviations are 
used: acr – acrostichal bristle, ad – anterodorsal 
bristle, av – anteroventral bristle, d – dorsal bristle, 
dc – dorsocentral bristle, LI – fore leg, LII – mid 
leg, LIII – hind leg, pd – posterodorsal bristle, v – 
ventral bristle, CuAx ratio – length of m-cu / length 
of distal portion of CuA.
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TAXONOMY

Genus Chrysotus Meigen

Chrysotus Meigen, 1824: 40. Type species: Musca 
nigripes Fabricius, 1794. 

Lyroneurus Loew, 1857: 38. Type species: Lyroneurus 
coerulescens Loew, 1857.

Diagnosis — The genus can be distinguished 
from other Diaphorinae members by the following 
characters: Body small to median-sized, metallic 
green; males and females with frons wider than 
face, and most males eyes contiguous on face; 
face parallel-sided or narrowing downward; eyes 
shortly haired; male eyes very narrowly separated 
or contiguous on face (occasionally widely 
separated), with enlarged facets toward face; arista 
long, located at tip; propleuron with 2–3 bristles on 
lower part, and upper part bare; R4+5 and M parallel 
apically. Male genitalia: surstylus not branched, 
apically with short hairs and (or) 1–2 spine-like 
bristle; epandrial lobe long and broad; cercus small. 
Some species of the genus are similar to Diaphorus 
and Dubius, but can be separated from the others by 
the fr/fa (frons/face ratio) >1.0 and arista located at 
tip (Yang et al. 2011, Wei 2012b). 

Key to species (males) of Chrysotus 
from Hainan

1.  Epandrium with characteristic angular projection 
posteriorly Chrysotus laesus-group sensu Wei & 
Zhang (2010) . . . . . . . . . . . . . . . . . . . . . . . . . . 2

—   Epandrium without obvious characteristic 
angular projection posteriorly . . . . . . . . . . . . . 3

2. Apex of phallus with row of denticulate 
processes. . . . . . . . . . . . . . Chrysotus serratus

— Apex of phallus with two lateral lobes bluntly 
round. . . . . . . . . . . . . Chrysotus biprojicienus

3. Apex of first flagellomere forked . . . . . . . . . . .  
  . . . . . . . . . Chrysotus diaoluoshanus sp. nov.

—  Apex of first flagellomere not forked . . . . . . . . 4

4. End of hypandrium thin and sharp; apex 
of lateral epandrial lobe behind end of 
hypandrium. . . . . . . . . . . . . . . . . . . . . . . . . . . .  

  . . . . . . . . Chrysotus magnuscaputus sp. nov.
—   End of hypandrium far behind apex of lateral 

epandrial lobe . . . . . . . . . . . . . . . . . . . . . . . . 5

5.  Phallus with bilobated apex on upper side . . . . .  
. . . . . . . . . . . Chrysotus hainanensis sp. nov.

—  Phallus without bilobated apex on upper side . .
Chrysotus zhouae sp. nov.

1. Chrysotus biprojicienus Wei & Zhang
(Figs. 1, 7) 

Chrysotus biprojicienus Wei & Zhang, 2010: 10. Type 
locality: China: guizhou (Shibing: Yuntaishan). 

Diagnosis — Femora blackish; tibiae yellow 
except bases of all tibiae and apex of hind tibia 
blackish. Epandrium with angular projection 
posteriorly. Hypandrium with somewhat pointed 
end, slightly projecting beyond level of waved distal 
margin of lateral epandrial lobe. Apex of phallus 
with two lateral lobes.

Specimens examined — 1 male, China, 
Hainan: Limushan yard, 19°17’N, 109°47’E, 170 m, 
2009.V.8, S. Huo; 3m#, China, Hainan: Wuzhishan 
Moutain, Shuimanxiang, 18°52’N, 109°40’E, 620 
m, 2009.V.3, D. Zhou.

Distribution — China (guizhou, Hainan, 
Shanxi, Tibet, Yunnan).

2. Chrysotus diaoluoshanus sp. nov.
(Figs. 2, 8, 13, 14)

urn:lsid:zoobank.org:act:9E775393-4E79-
4C4F-9DCA-A8FD869BDE7A

Diagnosis — First flagellomere longer than 
wider, triangular, deeply forked apically. Legs 
mainly brown; fore and mid femora with somewhat 
yellow apex; fore and mid tibiae yellow, hind tibia 
yellow with brown base; fore and mid tarsomere 1 
yellow.

Description — Male. Body length 1.4–1.5 
mm, wing length 1.2–1.4 mm.

Head metallic green with pale gray pollinosity; 
eyes contiguous on face. Hairs and bristles on 
head black, postocular bristles (including postero-
ventral hairs) black. Antenna brown to dark brown, 
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scape and pedicel dark brown, first flagellomere 
brown; first flagellomere longer than wider, 
triangular, deeply forked apically; arista brown, 
short pubescent. Proboscis brown with brown hairs; 
palpus brown with 1 black bristle at apex.

Thorax metallic green with pale gray 
pollinosity. Hairs and bristles on thorax black; 
5 strong dc, 6–7 irregularly paired acr short and 
hair-like; scutellum with  pair of strong bristles; 
proepisternum with 1 long black bristle on lower 
part and 1 short black bristle on upper part.

Legs mainly brown; fore and mid femora 
with somewhat yellow apex; fore and mid tibiae 
yellow, hind tibia yellow with brown base; fore and 
mid tarsomere 1 yellow, base of hind tarsomere 1 
yellow. Hairs and bristles on legs black. Fore coxa 
with about 10 anterior bristles; mid coxa with 3–5 
bristles at middle and 4–5 weak bristles apically; 
hind coxa with 1 strong outer bristle at base and 
1 weak bristle at middle. Hind trochanter with 1 
bristle at middle. Fore femur with 3 pv apically; 
mid femur with 2–3 av and 2–3 pv apically; hind 
femur with 3–4 av apically. Mid tibia with 1 ad at 
basal 1/5; apically with 4 bristles. Hind tibia with 
2–4 weak pd; apically with 4 weak bristles. Relative 
length of tibia and 5 tarsomeres of legs LI : 5.6 : 2.7 
: 1.4 : 1.0 : 0.7 : 0.7 ; LII : 6.5 : 3.2 : 1.6 : 1.0 : 0.6 : 
0.6 ; LIII : 8.0 : 2.1 : 1.8 : 1.0 : 0.6 : 0.6 . 

Wing hyaline; veins blackish, R4+5 and M 
parallel apically; CuAx ratio 0.3. Squama dark 
brown with black hairs. Halter pale yellow.

Abdomen metallic green with pale gray 
pollinosity; hairs and bristles on abdomen black. 
Male genitalia: Epandrium somewhat rounded, 
without angular projection posteriorly. End of 
hypandrium thin and sharp, far behind apex of 
lateral epandrial lobe. Lateral epandrial lobe thin 
and protruded. Surstylus wide at base and apex, 
apex with 2 spines. Cercus short and wide, with 
moderated bristles. Phallus thin and long.

Female — Unknown.
Specimens examined — HOLOTYPE 

male, China, Hainan: Diaoluoshan Moutain, 
18°43’N, 109°49’E, 1100 m, 2007.V.28, J. Zeng. 
PARATYPES: 1 male, same as holotype; 1m#, 
China, Hainan: Baishaxian, Yinggezui, 19°03’N, 
109°33’E, 200 m, 2009.V.16, D. Zhou.

Distribution — China (Hainan).

Etymology — The specific epithet refers to the 
locality of the holotype Diaoluoshan.

Remarks — The new species is similar to 
Chrysotus sublongicornus Wei in the similar first 
flagellomere and surstylus wide at base and apex, 
but can be separated from the latter species by the 
lateral epandrial lobe thin and protruded, with three 
bristles. In C. sublongicornus, the lateral epandrial 
lobe has the shallow arc at apex and only one bristle 
(Wei 2012a).

3. Chrysotus hainanensis sp. nov.
(Figs. 3, 9, 15, 16)

urn:lsid:zoobank.org:act:28E54EE4-01A7-
405C-896C-EE445E4F43FB

Diagnosis — First flagellomere subtriangular, 
1.4 times wider than long. Legs brown; fore tibia 
yellow with brown base, mid tibia yellow with basal 
1/4 brown, hind tibia yellow from basal 1/4 onward.

Description — Male. Body length 1.8–2.0 
mm, wing length 1.6–1.8 mm.

Head metallic green with pale gray pollinosity; 
eyes contiguous on face. Hairs and bristles on head 
black, postocular bristles (including postero-ventral 
hairs) black. Antenna dark brown to black, scape 
and pedicel black, first flagellomere dark brown; 
first flagellomere subtriangular, 1.4 times wider than 
long; arista dark brown, short pubescent. Proboscis 
brown with pale hairs; palpus brown with 1 black 
bristle at apex.

Thorax metallic green with pale gray 
pollinosity. Hairs and bristles on thorax black; 6 
dc (5 strong and 1 weak), 6–7 irregularly paired 
acr short and hair-like; scutellum with 2 pairs of 
bristles, basal pair short and hair-like, lateral pair 
long; proepisternum with 1 long black bristle on 
lower part and 1 short black bristle on upper part.

Legs brown; fore tibia yellow with brown 
base, mid tibia yellow with basal 1/4 brown, hind 
tibia yellow from basal 1/4 onward; fore tarsus 
from tip of tarsomere 2 onward brown, tarsomere 
1 of mid and hind tarsi with basal 1/2 yellow. Hairs 
and bristles on legs black. Fore coxa with long 
hairs, hind coxa with 1 outer bristle at base. Hind 
trochanter with 1 bristle at middle. Mid tibia with 1 
ad at basal 1/4, apically with 3–4 bristles. Hind tibia 
with 1 weak ad at basal 1/4 and 3 weak pd, apically 
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with 3–4 weak bristles. Relative length of tibia and 
5 tarsomeres of legs LI : 4.5 : 2.0 : 1.0 : 0.8 : 0.5 : 
0.5 ; LII : 5.5 : 2.6 : 1.2 : 0.8 : 0.5 : 0.5 ; LIII : 6.0 : 
1.8 : 1.4 : 0.9 : 0.5 : 0.5 .

Wing hyaline; veins blackish, R4+5 and M 
parallel apically; CuAx ratio 0.4. Squama brown 
with black hairs. Halter brown. 

Abdomen metallic green with pale gray 
pollinosity; hairs and bristles on abdomen black. 
Male genitalia: Epandrium somewhat rounded, 
without angular projection posteriorly. Lateral 
epandrial lobe protruded, bearing 3 bristles. 
Surstylus somewhat narrow and curved. Cercus 
near triangular and with bristles. Apex of phallus 
complex, with serrate apex on upper side and sheet-
shaped project below from ventral view.

Female — Unknown.
Specimens examined — HOLOTYPE male, 

China, Hainan: Wuzhishan Moutain, Shuimanxiang, 
18°52’N, 109°40’E, 620 m, 2009.V.3, D. Zhou. 
PARATYPES: 3 males , same as holotype.

Distribution — China (Hainan).
Etymology — The specific epithet refers to 

the type locality of the new species, i.e., the Hainan 
island.

Remarks — The new species is similar to 
Chrysotus bifurcatus Wang et Yang in the similar 
first flagellomere and apex of phallus befurcated, 
but can be separated from the latter species by 
the end of hypandrium far behind the apex of 
lateral epandrial lobe. In C. bifurcatus, the apex of 
lateral epandrial lobe is a little behind the end of 
hypandrium (Yang et al. 2011).

4. Chrysotus magnuscaputus sp. nov. 
(Figs.4, 10, 17, 18)

urn:lsid:zoobank.org:act:1939C940-1D87-
4EB3-B897-CC7369C581A3

Diagnosis — First flagellomere dark brown; 1.8 
times wider than long. Legs mainly brown; fore and 
mid tibiae yellow with brown base; all tarsomere 
1 yellow, all tarsi from tip of tarsomere 1 onward 
brown.

Description — Male. Body length 1.5 mm, 
wing length 1.4 mm.

Head metallic green with pale gray pollinosity; 
eyes contiguous on face. Hairs and bristles on head 

black, postocular bristles (including postero-ventral 
hairs) black. Antenna dark brown to black, scape 
and pedicel black, flagellomere dark brown; 1.8 
times wider than long; arista dark brown, short 
pubescent. Proboscis dark brown with pale hairs; 
palpus black with 1 black bristle at apex.

Thorax metallic green with pale gray 
pollinosity. Hairs and bristles on thorax black; 6 
dc (5 strong and 1 weak), 6–7 irregularly paired 
acr short and hair-like; scutellum with 2 pairs of 
bristles, basal pair short and hair-like, lateral pair 
long; proepisternum with 1 long black bristle on 
lower part and 1 short black bristle on upper part.

Legs mainly brown; fore and mid tibiae 
yellow with brown base; all tarsomere 1 yellow, 
all tarsi from tip of tarsomere 1 onward brown. 
Hairs and bristles on legs black. Fore coxa with 
anterior bristles; mid coxa with anterior hairs and 
bristles; hind coxa with 1 outer bristle at base. Hind 
trochanter with 1 bristle in the middle. Fore femur 
with 3 pv apically; mid femur with 4–5 av and 2–3 
pv apically; hind femur with row of av. Mid tibia 
with 1 ad at basal 1/4; apically with 3–5 bristles. 
Hind tibia with 3–5 pd; apically with 2–4 weak 
bristles. Hairs on ventral and anterior side of hind 
tibia dense and long; hairs on hind tarsus dense and 
long. Relative length of tibia and 5 tarsomeres of 
legs LI : 3.2 : 1.7 : 0.6 : 0.5 : 0.4 : 0.3 ; LII : 4.0 : 
2.2 : 0.8 : 0.7 : 0.5 : 0.4 ; LIII : 5.0 : 1.4 : 1.0 : 0.7 : 
0.5 : 0.5 .

Wing hyaline; veins blackish, R4+5 and M 
parallel apically; CuAx ratio 0.3. Squama brown 
with brown hairs. Halter brown.

Abdomen metallic green with pale gray 
pollinosity; hairs and bristles on abdomen black. 
Male genitalia: Epandrium somewhat rounded, 
without angular projection posteriorly. End of 
hypandrium thin. Lower side of lateral epandrial 
lobe protruded, apex of lateral epandrial lobe with 
3 bristles. Surstylus wide basally, tapered apically. 
Cercus short and wide, with moderated bristles. 
Phallus thin, tapered apically.

Female — Body length 1.9–2.1 mm, wing 
length 1.8–2.0 mm. Similar to male, but eyes widely 
separated, hairs on hind tibia and hind tarsus shorter 
than male.

Specimens examined — HOLOTYPE male, 
China, Hainan: Wuzhishan Moutain, Shuimanxiang, 
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18°52’N, 109°40’E, 620 m, 2009.V.3, D. Zhou. 
PARATYPE: 1 male China, Taiwan: Taizhong, 
Baxianshan Moutain, 24°12’N, 120°50’E, 800 m, 
2011.VI.4, X. Y. Liu.

Distribution — China (Hainan, Taiwan).
Etymology — The specific epithet refers to the 

big head of the species.
Remarks — The new species is similar to 

Chrysotus pulchellus Kowarz in the simple apex 
of phallus and the apex of lateral epandrial lobe 
behind the end of hypandrium, but can be separated 
from the latter species by the lower side of lateral 
epandrial lobe protruded and the first flagellomere 
subtrapezoidal. In C. pulchellus, the lower side of 
lateral epandrial lobe is not protruded and the first 
flagellomere is subtriangular (Yang et al. 2011). 

5. Chrysotus serratus Wang & Yang
(Figs. 5, 11)

Chrysotus serratus Wang & Yang, 2006. Dtsch. Entomol. 
Z., 52(2): 253. Type locality: China (Beijing: 
Xiangshan Park).

Diagnosis — Male face rather wide. Eyes 
rather widely separated on face. First flagellomere 
2.0 times wider than long. Palpus black. Legs 
chiefly black. Apex of phallus with row of 
denticulate processes.

Specimens examined — 8males, 5 females, 
China, Hainan: Baishaxian, Yinggezui, 19°03’N, 
109°33’E, 200 m, 2009.V.16, D. Zhou.

Distribution — China (Beijing, Hainan, 
Shanxi).

Remarks — The body length of the specimens 
examined in Hainan ranges 2.0–2.3 mm. It is much 
shorter than those examined in Beijing and Shanxi, 
which with body length more than 3.0 mm.

6. Chrysotus zhouae sp. nov.
(Figs. 6, 12, 19, 20)

urn:lsid:zoobank.org:act:AE6FC84F-68C6-
4E6C-A8E5-ABC34031035A

Diagnosis — First flagellomere brown; 1.6 
times wider than long. Legs mainly brown; fore 
and mid tibiae yellow, hind tibia yellow with brown 
base; tarsomeres 1 and 2 of fore and mid tarsi 

yellow.
Description — Male. Body length 2.0 mm, 

wing length 1.9 mm.
Head metallic green with pale gray pollinosity; 

eyes contiguous on face. Hairs and bristles on 
head black, postocular bristles (including postero-
ventral hairs) black. Antenna brown to dark brown, 
scape and pedicel dark brown, flagellomere brown; 
1.6 times wider than long; arista brown, short 
pubescent. Proboscis brown with brown hairs; 
palpus brown with 1 black bristle at apex.

Thorax metallic green with pale gray 
pollinosity. Hairs and bristles on thorax black; 6 
dc, 6–7 irregularly paired acr short and hair-like; 
scutellum with 2 pair of strong bristles, basal pair 
short and hair-like, lateral pair long; proepisternum 
with 1 long black bristle on lower part and 1 short 
black bristle on upper part.

Legs [hind tarsus broken] mainly brown; 
fore and mid tibiae yellow, hind tibia yellow with 
brown base; tarsomeres 1 and 2 of fore and mid 
tarsi yellow, hind tarsus unknown. Hairs and bristles 
on legs black. Fore coxa with anterior bristles; mid 
coxa with anterior hairs and bristles; hind coxa with 
1 outer bristle at base. All femora with 2–3 av and 
2–3 pv apically. Fore tibia with 1 weak ad at basal 
1/4; apically with 4 weak bristles. Mid tibia with 
2 ad at basal 1/5 and 2/5; apically with 4 bristles. 
Hind tibia with 1 weak ad at basal 1/3 and 3 pd; 
apically with 3–4 bristles. Relative length of tibia 
and 5 tarsomeres of legs LI : 4.7 : 2.2 : 0.9 : 0.7 : 
0.4 : 0.4 ; LII : 5.3 : 2.6 : 1.1 : 0.8 : 0.5 : 0.5 ; LIII : 
6.8.

Wing hyaline, somewhat tinged brown; veins 
blackish, R4+5 and M parallel apically; CuAx ratio 
0.3. Squama black with black hairs. Halter black.

Abdomen metallic green with pale gray 
pollinosity; hairs and bristles on abdomen black. 
Male genitalia: Epandrium somewhat rounded, 
without angular projection posteriorly. End of 
hypandrium truncate, far behind apex of lateral 
epandrial lobe. Lateral epandrial lobe protruded, 
apex truncated. Surstylus wide at base and tapered 
apically, apex with 1 spine. Cercus subtriangular, 
with moderated bristles. Apex of phallus bilayered.

Female — Unknown.
Specimens examined — HOLOTYPE 

male, China, Hainan: Wuzhishan Mountain, 
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Shuimanxiang, 18°52’N, 109°40’E, 620 m, 
2009.V.3, D. Zhou. PARATYPE: 1 male, same as 
holotype.

Distribution — China (Hainan).
Etymology — The new species is dedicated to 

the collector Mrs Dan Zhou of the holotype of the 
new species.

Remarks — The new species is similar 
to Chrysotus pulcher Parent in the similar first 
flagellomere and the end of hypandrium behind the 
apex of lateral epandrial lobe, but can be separated 
from the latter by the apex of lateral epandrial lobe 
truncated and surstylus wide at base and tapered 
apically. In C. pulcher, the apex of lateral epandrial 
lobe is somewhat protruded and surstylus is not 
tapered apically (Yang et al. 2011).
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Figures 1–6. Habitus, lateral view (male). 1. Chrysotus biprojicienus; 2. Chrysotus diaoluoshanus 
sp. nov.; 3. Chrysotus hainanensis sp. nov.; 4. Chrysotus magnuscaputus sp. nov.; 5. Chrysotus 
serratus; 6. Chrysotus zhouae sp. nov. Scale bars = 1 mm.
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Figures 7–12. Antenna, lateral view (male). 7. Chrysotus biprojicienus; 8. Chrysotus 
diaoluoshanus sp. nov.; 9. Chrysotus hainanensis sp. nov.; 10. Chrysotus magnuscaputus sp. 
nov.; 11. Chrysotus serratus; 12. Chrysotus zhouae sp. nov. Scale bars = 0.1 mm.
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Figures 13–14. Chrysotus diaoluoshanus sp. nov. (male). 13. genitalia, lateral view, scale bars = 0.1 mm; 14. apex of 
phallus, ventral view, scale bars = 0.05 mm.
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Figures 15–16. Chrysotus hainanensis sp. nov. (male). 15. genitalia, lateral view, scale bars = 0.1 mm; 16. apex of 
phallus, ventral view, scale bars = 0.05 mm.
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Figures 17–18. Chrysotus magnuscaputus sp. nov. (male). 17. genitalia, lateral view, scale bars = 0.1 mm; 18. apex of 
phallus, ventral view, scale bars = 0.05 mm.
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Figures  19–20. Chrysotus zhouae sp. nov. (male). 19. genitalia, lateral view, scale bars = 0.1 mm; 20. apex of 
phallus, ventral view, scale bars = 0.05 mm. 


