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Foreword

Speaking of insects, some common groups immediately appear in our minds:
butterflies, dragonflies, bees, flies, and cockroaches. These insects are closely related to
the daily life of humans, and frequently occur in the screen and other cultural works. Few
people know, however, that among the one million species of extant insects, there are a
group of peculiar members with elongated rostrum in their adults; some of them have
enlarged and recurved male genitalia resembling the tail of scorpions, hence the common
name "scorpionflies"; their external morphology and biological characteristics are highly
varied; and they play a significant role in the study of the evolution and phylogeny of
Insecta. This group of insects have been assigned in the order Mecoptera by entomologists.
Because of the lack of specific literatures, the identification of Mecoptera is relatively
difficult in a long period of time for the general entomological researchers and hobbyists.

The extant Mecoptera, a small relic order in the class Insecta, consist of over 700
species in nine families and ca. 40 genera. By contrast, the fossil Mecoptera include ca. 620
species in 39 families and 210 genera; a great number of new taxa (families, genera and
species) have unceasingly been found. Among them, more than three-fourths of families
were extinct. Mecopterans have a long history of origin and evolution, with the earliest
fossil records in the Early Permian (ca.270 mya). The Mesozoic era (252-65 mya) was an
important period which links the past with the present days for the evolving Mecoptera.
The mecopterans reached their peak of diversity in this era, and held a large proportion
in the Mesozoic fossil of Holometabola. Nine extant families in Mecoptera have been
found in the Jurassic-Cretaceous period. Many extinct families (e.g., Cimbrophlebiidae,
Orthophlebiidae, and Choristopsychidae) not only enrich our knowledge of the diversity
of Mecoptera, but also provide precious solid evidence for the study of the origin and
evolution of this order.

The Mecoptera have their mouthparts, wings and genitalia highly varied among
different groups, corresponding to their diverse biological characteristics. Frequently, by
comparing ancient, extinct mecopterans with extant ones, we are so amazed at their highly
varied biological characteristics. For instance, members of the families Aneuretopsychidae,
Mesopsychidae and Pseudopolycentropodidae were ancient pollinators sharing a complex

co-evolution with plants, and their special slender siphoning mouthparts was able to feed
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the pollination drops of the gymnosperms; Juracimbrophlebia ginkgofolia, belonging to
the family Cimbrophlebiidae, have a complex mimicry and symbiotic relationship with
the plant Ginkgo, the relationship between them lasted over a hundred billion years; some
male Holcorpidae have exaggeratedly elongated abdomen and genitalia, special structures
not only utilized to forcedly fight with other males, but also an sexual display to the
females. There are enormous number of unknown structures, biological characteristics and
evolutionary laws await our further discovery and research.

For the past many years, the research team of Mecoptera, Northwest A&F University,
leading by professor Baozhen Hua, dedicated to the study of morphology, behaviors,
taxonomy and phylogeny of Mecoptera, and made a lot of remarkable achievements.
They published some excellent works in many Chinese and abroad journals, making
Northwest A&F University one of the global research center of Mecoptera. Meanwhile,
professor Bao-Zhen Hua also dedicated to teaching works and trained a group of young
entomologists. His college courses are popular among students, such as scientific writing,
general entomology, insect morphology, and insect taxonomy are popular among students.
A title of “Prominent Educator of Shaanxi” was granted for his unique teaching idea and
rigorous working attitude.

A Color Atlas of the Chinese Mecoptera is a valuable and unmatched atlas, in which
all the aspects of knowledge of Mecoptera are shown by distinct elegant pictures and
accurate scientific texts. It is a great original work that gathered scientific, artistic, and
enjoyable qualities, suitable for the general entomological researchers and hobbyists, and
also a practical reference for the forefront workers in agriculture and forestry. I am honored
to recommend this atlas to the readers. Meanwhile, I also expect more excellent works

from the research team of Mecoptera leading by professor Baozhen Hua.

Professor of the College of Life Sciences, Capital University
g . . x . Dong Ren
Vice-President of the International Palacoentomological Society

September 2018
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Preface

Mecoptera is an small order of holometabolous insects, and consists of over 700
known species worldwide, including scorpionflies and hangingflies, efc. They are important
indicators of ecological environments, and are often ideal materials for behavioral studies
due to their interesting courtship and mating behaviors. They are ancient members in
Holometabola, and play a significant role in the evolutionary research of Insecta.

China is rich in Mecoptera all over the world. Almost 300 species in 10 genera of
three families have been recorded in China hitherto. However, literature regarding the
identification of the Chinese Mecoptera is very scarce. Hence, we spent three years
to compile this color atlas based on the abundant collections from the Entomological
Museum, Northwest A&F University, and our intensive field investigations in recent years,
to introduce the common species of the Chinese Mecoptera.

In this atlas, we list and illustrate 170 species of the Chinese Mecoptera concisely. It is
often difficult to identify to the species-level based exclusively on live photographs without
careful examinations under a microscope. Therefore we also provide lots of pictures of
pinned or alcohol-preserved specimens. For most species, we present pictures of the adults
and the male genitalia. A geographical distribution map is also provided for each species.

The examined specimens are mainly deposited in the Entomological Museum,
Northwest A&F University (NWAFU). Others were loaned or interchanged with the
Australian National Insect Collections (ANIC), the Entomological Museum, China
Agricultural University (CAU), the Institute of Zoology, Chinese Academy of Sciences
(IZAS), Nankai University (NKU), South China Agricultural University (SCAU), Sun
Yat Sen University (SYSU), Tianjin Natural History Museum (TJNHM) and the Natural
History Museum, University of Kansas (KUNHM). All the photographs in this atlas were
taken by the first author except those specified.

This work cannot be finished without the generous helps from numerous friends
and colleagues during our writing and editing courses. For the identifications of species,
we mostly benefit from the late Professor Io Chou, who had collected specimens and
literature, and initiated the studies of the Chinese fauna of Mecoptera for decades. We also
profited from the postgraduate students of the research team of Mecoptera, Northwest A&F
University, including Pengying Huang, Jiangli Tan, Jing Chen, Lijun Cai, Na Ma, Wen
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Zhong, Lu Jiang, Qionghua Gao, Meng Wang, Guilin Hu, Ying Miao, Sha Xie, Tao Peng,
Xiaoyan Hou, Shuyu Liu, Gang Yan, Hao Xu, Xue Li, Qiang Fu, Junxia Zhang, Chao Gao,
Wei Du and Kai Gao. Our sincere thanks also go to Zhiwei Dong, Kaiwen Gao, Li He,
Guigiang Huang, Siyao Huang, Rixin Jiang, Shixiang Jiang, Zhuoheng Jiang, Zejian Li,
Yejie Lin, Lin Lyu, Jianyue Qiu, Lu Qiu, Hongjian Wang, Yong Wang, Chao Wu, Hao Xu,
Qiaozhi Yang, Kun Yu, Chenghui Zhan, Jie Zhang, Mingzhi Zhao, Yuchen Zheng, Chao
Zhou, Deyao Zhou, and Wen-i Chou (Taiwan). They collected many valuable specimens
and made it feasible to show those species to readers.We thank Professor Dong Ren from
the Capital Normal University, Professor Min Wang from the South China Agricultural
University, and Professor Meicai Wei from the Central South University of Forestry and
Technology for donating specimens. We also appreciate Jun Chen and Hong Liu of the
Institute of Zoology, Chinese Academy of Sciences (Beijing) for arranging the access to
examine and loan of the specimens. Our recent field works were greatly supported by
Yanqing Hu, Shuang Xue, Yuan Hua, Flinks A. Bakrie (Indonesia) and Sepni Juhansah
(Indonesia). We would also express our thanks to Dalton S. Amorim (Brasil), Cristiano
Lopes-Andrade (Brasil), Tomoya Suzuki (Japan), and Jason G.H. Londt (South Africa) for
fervidly sending precious literatures. We also thank Yijun Chai, Lu Jiang, Bo Lei, Yechan
Lin (Taiwan), Han Xu, Weiwei Zhang and Wen Zhong for providing photographs. A
special thank is due to Mr. Benqing Zhou from the Henan Science and Technology Press.
Under his encouragement and agitation, this atlas began to compile. The publication of
the current form is also due to his excellent editorial work. Our works were financially
supported by the National Natural Science Foundation of China (30070101, 30370179,
30670255, 30970386, 31172125, 31301898, 31672341) and the 2018 National Publication
Foundation.

Due to our limited knowledge, there might be some mistakes and flaws in this atlas.

We expect criticism and correction from experts and readers.
Jishen Wang & Baozhen Hua
at Yangling

September 2018
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45 AT K fR RIS Cerapanorpa reni (Chou, 1981) «wereereererereereenene (133)
46. 25 {h Pp A B8WS Cerapanorpa sinuata Gao, Ma & Hua, 2016 «-+++-+++ (135)
47. RIS Cerapanorpa wangwushana (Huang, Hua & Shen, 2004)
................................................................................. (137)
. WAIEYSJE Dicerapanorpa Zhong & Hua, 2013 «+«vsseenreensvaenaianenns (139)
48. 4z 1L XU % Dicerapanorpa baiyunshana Zhong & Hua, 2013 ««+«-+-e:
................................................................................. (140)
49. WFAWEYS Dicerapanorpa diceras (MacLachlan, 1894) ««esceereeeeee (142)
50. KB XU 6 Dicerapanorpa kimminsi (Carpenter, 1948)  ---++- (143)
51. KA WS Dicerapanorpa magna (Chou, 1981) ««xereererrereeceens (144)
52. #ife WA S Dicerapanorpa shennongensis Zhong & Hua, 2013 «++xee++
................................................................................. ( 146 )
53. PHREXLFf 854 Dicerapanorpa stotzneri (Esben-Petersen, 1934) -+ ( 148 )
54. HE XU F W8S Dicerapanorpa tjederi (Carpenter, 1938)  ««+seeveeee (149)
7N, XIS g Furcatopanorpa Ma & Hua, 2011 «++«ereeeeererereairinennn. (151)
55. 1< LA Furcatopanorpa longihypovalva (Hua & Cai, 2009) -+ (1152)
L. HrigesE Neopanorpa van der Weele, 1909 ««+xxeeresencesaiiiiiiiie.. (154)
56. fii L HTIBYS Neopanorpa anchoroides Zhou, 2003 =+« +xxvessersnsesens (159)
57. 5a AT IBYS Neopanorpa brevivalvae Chou & Wang, 1988 ++++-+«- (160)
58. 1 HETE 489 Neopanorpa brisi (Navas, 1930) ««««xreeseerersessannnes (162)
59. FAKFH M8 ES Neopanorpa carpenteri Cheng, 1957 ---wesseveeenees (164)
60. K ECHTIEES Neopanorpa cavaleriei (Navas, 1908)  «xexeeeeeeseenes (165)
61. M HIEY Neopanorpa caveata Cheng, 1957 «+exerereresssenseennes (166)
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62. JIGHT IS Neopanorpa chelata Carpenter, 1938 «««xserevrresseennnenn (168)
63. FICHIBY Neopanorpa chillcotti Byers, 1971 «««xeesreernereaaeinn (170)
64. JE EOT IR Y Neopanorpa choui Cheng, 1949 «+xeeeveresernrinininn. (171)
65. SBEHTIRYS Neopanorpa clara Chou & Wang, 1988 «««-rwevreeeseees: (173)
66. B HT IS Neopanorpa claripennis Carpenter, 1938  =++s=seeseeeess (174)
67. R HTIEYs Neopanorpa cuspidata Byers, 1965+« ++xsseeerennennnes (175)
68. J7+EHT IS Neopanorpa fangxianga Zhou & Zhou, 2007 -+««+x+-e=- (176)
69. B HIEYS Neopanorpa formosana (Navas, 1911)  +rereeerensennees (177)
70. #FpE Hr i Neopanorpa hainanica Hua & Chou, 1998 ««+«xeeeeeeess (178)
71. W5 S fEH RS Neopanorpa harmandi (Navas, 1908) «+x«xwexeeseesees (180)
72. AE RS Neopanorpa hualizhongi Hua & Chou, 1998 «--«xxxesee (181)
73. IR HT SIS Neopanorpa hunanensis Hua, 2002 «+««xxxsseeesiessennns (182)
74. S ECHT RS Neopanorpa hushengchangi Hua & Chou, 1999 -++++--- (184)
75. AN LIRS Neopanorpa jigongshanensis Hua, 1998 ««+«xxeereeeest (185)
76. K SUH i8S Neopanorpa k-maculata Cheng, 1952 «++vxreeerenerenen: (187)
77. FHALE MY Neopanorpa leigongshana Zhou & Zhou, 2007 -+++-+ (188)
78. Z=[CH RIS Neopanorpa lifashengi Hua & Chou, 1999 ««-xxxeveeeees (189)
79. BREFHIEMS Neopanorpa lipingensis Cai & Hua, 2009 «:-ereeeeeess (190)
80. Ji[ B FT I8 WS Neopanorpa longiprocessa Hua & Chou, 1997 ««+------ (192)
81. PR ICHT RIS Neopanorpa lui Chou & Ran, 1981 «++++wwresrerrmnsaenn (194)
82. L ECHT RS Neopanorpa maai Cheng, 1957 «w«sereeesseensssnnacann (196)
83. KH B Neopanorpa magna Issiki, 1927 +=swweeeessssessssassinnnnes (197)
84. ZF LT MY Neopanorpa mangshanensis Chou & Wang, 1988 ««--- (199)
85. /INHTIE S Neopanorpa minuta Chou & Wang, 1988  =+wwexeeesreneeens (200)
86. LT ILIHTIE S Neopanorpa moganshanensis Zhou & Wu, 1993 -~ (201 )
87. SHIE Y Neopanorpa mutabilis Cheng, 1957  ««reeerreeeseresreneens (203)
88. JE/RFRHUEHS Neopanorpa nielseni Byers, 1965  ++«++essereeesseunns (204)
89. M0 BRI Neopanorpa nigritis Carpenter, 1938 «wverrereresnenenss (206)
90. ZRLLH B Neopanorpa ophthalmica (Navas, 1911)««=cxreeseeeenss (208)
91. VRIH RS Neopanorpa pallivalva Zhou, 2003 «+«««wxeeressraneaanes (209)
92. FE HriE s Neopanorpa pendula Qian & Zhou, 2001  <+=-veveeeesees (210)
93. BE/R BB IS Neopanorpa pielina Navas, 1936:««-+x+reteeseuseiennns (211)
94. T TR S Neopanorpa pulchra Carpenter, 1045 «++«xxeeseeenrmnsaennns (212)
95. M IS Neopanorpa puripennis Chou & Wang, 1988 ««-«=-x=---- (214)
96. MEUHTIEYY Neopanorpa retina Chou & Li, 1988 ««-ereeerveerneenenn (215)
97. LA1E IS Neopanorpa sauteri (Esben-Petersen, 1912) «-eeeeeeee (216)
98. ELEHi8is Neopanorpa setigera Wang & Hua, 2018  «wwevreeeeene (217)
99. HI G HTIE IS Neopanorpa sheni Hua & Chou, 1997 -+ +xxeseesseraeene (218)
100. PYRCH iYS Neopanorpa tibetensis Hua & Chou, 1999  ««e-xeveeees (219)
101. K H 1L# 55 Neopanorpa tienmushana Cheng, 1957 -« =+=-xxxex++ (221)
102. TV 1L 8888 Neopanorpa tienpingshana Chou & Wang, 1988 -+- (223 )
103. FEHHIEES Neopanorpa translucida Cheng, 1957 «wweeereeesennen (225)
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104. # CHTIEYS Neopanorpa youngi Byers, 1994 «««xteveseeuianiiianinns (226)
J\. mg%}}a Panorpa Linnaeus, 1758  «rorereesreresmmsmmmiiiiin. (229)
105. ‘LA~ §%% Panorpa anrenensis Chou & Wang, 1987 ««+++eeseeessevens (236)
106. 4> B g% Panorpa aurea Cheng, 1957 ««+=seeerressemsemnianiiin. (237)
107. AR 1L Panorpa baohwashana Cheng, 1987 swnacmnesnrosasonasns (238)
108. — %4815 Panorpa biclada Zhang & Hua, 2012 «+eereereesseseenes (239)
109. A I8 Panorpa bifasciata Chou & Wang, 1981 «+++xvssrsseeessns (241)
110. XX?X%%‘ Panorpa bistriata Tssiki, 1929 +eerreerresrieamiiiiiaia. (242)
111. iﬁ%ﬂgm Panorpa brevititilana Is8iki, 1929 «veeerreerereneninaninnnnn. (244)
112, K18 Panorpa changbaishana Hua, 2008 ««-«++xxsssrenseenns (245)
113. %B&jgy_\} Panorpa chengi Chou, JO8] -rererererrrrrnieiieiiiiiiiiiies ( 247)
114, S Panorpa cheni Cheng, 1957 «+«sreeseermessisianiiai. (249)
115. JACIEH Panorpa choui Zhou & Wu, 1993 «++eeevrserermrmenininninn (250)
116. S8 Panorpa cladocerca Navis, 1935 «+««vwevesessessseeminiinnnns (251)
117. Z i 48185 Panorpa curva Carpenter, 1938 -+ +xeseessensereerininnnnn (253)
118. KT EEHS Panorpa davidi Navas, 1908 «++««erereremsremenmiininen (254)
119. B85 Panorpa deceptor Esben-Petersen, 1913 ««xeeeeereeeceenenn. (256)
120. ¥R L8845 Panorpa decolorata Chou & Wang, 1981 ««++xxeereeeenen: (257)
121. % JE 111 #8558 Panorpa emeishana Hua, Sun & Li, 2001 +++x«evereeese (258)
122, &mﬁﬂgﬁ}% Panorpa esakii Issiki, 1929 ceveirriiiiiiiiiiiiiiiiiiiineaan, ( 260 )
123. % JLEEHSE Panorpa filina Chou & Wang, 1987 «+e-wreerresrenseenens (261)
124. S {RIE®S Panorpa flavicorporis Cheng, 1957 «+«sseeessersereieannns (262)
125. # MG Panorpa flavipennis Carpenter, 1938 «-«+«sceesreecenceannes (263)
126. iﬂg%\ Panorpafructa Cheng, 1949 -+rererrsemnrcntnetnteanieineneas (265)
127. #R WS Panorpa fukiensis Tjeder, 1950 «««+xxerreseemmeminiiinnnn. (266)
128. IR # W15 Panorpa fulvastra Chou, 1981 «eeseererereremeiiiiianaens (267)
129. 5 FHTIRYS Panorpa gressitti Byers, 1970 «xeeesereesrmeiniinennns (268)
130. FEA MBS Panorpa guidongensis Chou & Li, 1987 +e+rveeevsenseenss (270)
131. ﬁ@% Panorpa guttata Navas, 1908  +«ocereveeeienimeiiiii.. (271)
132. g/n\gjcmgm/?\ Panorpa implicata Cheng, 1957  ceccereeeneniiiiiiiiinenans (273)
133. 54081 Panorpa insularis Hua & Chou, 1998 ««eveveevnseneseans (273)
134. 4 )I| 8894 Panorpa jinchuana Hua, Sun & Li, 2001 «-+ceoeeereeenees (275)
135. JLIREIE Panorpa kiautai Zhou & Wu, 1993 ««+-eeeseeersinennne (276)
136. ELAH B Panorpa kunmingensis Fu & Hua, 2009  «««cvseveevnreense (277)
137. BECHEYS Panorpa liaoi Zhou & Zhou, 2007  «++eseresersrennensennes (279)
138. X1| [ e s Panorpa liui Hua, 1997 «++«+vvreveeesrmismeiiiiii. (280)
139. KW Panorpa longiramina Tssiki & Cheng, 1947 «--cveveseeees (284)
140. ﬁﬂ%ﬁ% Panorpa lutea Carpenter, 1945 «vvvevnrenennnnnniiiirniienaees (286)
141. Kﬂg%\ Panorpa macrost_vla Hua, 1997 »-eeveerreesmemmrniiiiiiiins (287)
142. ZE1L156% Panorpa mangshanensis Chou & Wang, 1987 «w«-++++--= (288)
143, H 88 % Panorpa neospinosa Chou & Wang, 1981 +-««++xeveeeeeees (290)
144, #1718 Panorpa obliquifascia Chou & Wang, 1987 «+«eseveseeee (291)
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145. RIS Panorpa ochraceocauda Issiki, 1927 ««xwereeeesseesaesss (292)
146. -3 W% Panorpa parallela Wang & Hua, 2016 ««cereeceeseennens (293)
147. ﬁ?!ﬁ!ﬁé} Panorpa pectinata Issiki, 1929 ««+vvcerveseesemeimeinnne. (295)
148. 1584 Panorpa peterseana Issiki, 1929 «-essvesreseesusineinnns (296)
149. F-{1 489S Panorpa pingjiangensis Chou & Wang, 1987 ««xeeexeee (297)
150. ZRIR WIS Panorpa ginlingensis Chou & Ran, 1981 «+xeeeereereeeees (299)
151. PUHT 84S Panorpa quadrifasciata Chou & Wang, 1987 ««-cweeeee- (300)
152. [ i 4855 Panorpa reflexa Wang & Hua, 2016 «+++erererererreeseane (301)
153. A7 i Ws Panorpa semifasciata Cheng, 1949 «+receererrenerueennees (303)
154. 758845 Panorpa sexspinosa Cheng, 1949 «««««xvereeemimniiniininss (304)
155. 7NHT MBS Panorpa sextaenia Zhou & Bao, 2002 ««wreessereseiesenes (307)
156. LI BHIEYS Panorpa shanyangensis Chou & Wang, 1981 «=-eeeeeeee (308)
157. %ﬁﬂ%% Panorpa sonani Issiki, 1929 +«eveereesesenminninini. (308)
158. FEHF MW Panorpa stigmalis Navas, 1908 <+« cvcrereseeseesaninnians. (310)
159, %ﬁﬂgﬂ’-‘? Panorpa stigmosa Zhou, 2006 +-erererrrrreriraneiiiiia, (311)
160. IRIAUEES Panorpa subambra Chou & Tong, 1987  «+«-eeeeeeereees (313)
161. B Panorpa taiwanensis Tssiki, 1929 »+«reerrevereiairii (314)
162. =2k UM% Panorpa trifasciata Cheng, 1957 «+e-eevereesrusesanmaneass (315)
163. =77 4§15 Panorpa tritaenia Chou & Wang, 1987 ««««-rwevreeeeerenes (317)
164. *ﬁg@gg\,\ Panotpa typicoides Cheng, Y T (318)
165. F RIS Panorpa waongkehzengi Navds, 1935 +xeeereeeresenaeeans (319)
166. fi]f&ﬂg% Panorpa yangi Chou, 1981  ++eeereeeresrmsemimini, (320)
. g@ggg@;g Sinopanorpa Cai & Hua, 2008 «+++eecesrersacrsiiiiiaiiin. (322)
167. $5 I 1E W15 Sinopanorpa digitiformis Huang & Hua, 2008 <« (323)
168. F 55 1L AEIE S Sinopanorpa nangongshana Cai & Hua, 2008 ------ (324)
169. YL AEIRES Sinopanorpa tincta (Navas, 1931) ««cxeeeeseeseeeiinens (326)

FMERS BlEKE
Part [V Panorpodidae

=) . ?UJ@%E Panorpodes MacLachlan, 1875  serererterieniiiiiiiiiiiiains (330 )
170. i fa) {4855 Panorpodes kuandianensis Zhong, Zhang & Hua, 2011 ------
................................................................................. ( 33] )

Z2 R REFErences «+o+veereerrrsrsrermntiteiiitiiitieiitiiiiieieeeieeaes (333)
PI T 24 44225| Latin Name Index «wreseevesesrrrrmersmnsnareemiienaa, (343)
i )‘Cg f/f{’;’f.f%‘[ Chinese Common Name Index w«cc-eeereerreesmmeiaimiiiiniiin. (348)
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