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Abstract: Prophalangopsidae a relict family of Ensifera is an important group for understanding the
phylogeny and evolution of Ensifera. In this paper a research history of Prophalangopsidae is reviewed;
Chinese common names of Prophalangopsidae and their relatives are discussed and proposed; the
morphology and biology of the family are described; the progress of taxonomy and systematics of the family
including extinct and extant taxa are reviewed; the current problem and the future research directions are
discussed.
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Prophalangopsinae

Cyphoderrinae . . .

Prophalangopsidae Kirby 1906

Hagloidea Handlirsch 1906
o ( 2015)

Prophalangopsidae. Haglidae ~ Hagloidea
( 2017)
Prophalangopsidae
» Gorochov (1995)

Hagloidea
Prophalangopsidae.  Haglidae.  Tuphellidae
Hagloedischiidae 4 Prophalangopsidae
4 2 o
Prophalangopsidae ( Prophalangopsinae
Cyphoderrinae )
Haglidae ( Morris and Gwynne 1979; Storozhenko
1980; Kumala et al. 2005; Judge et al. 2011) ,

Haglidae  Prophalangopsidae
( )

Prophalangopsidae Prophalangopsinae

Haglidae o

( 1982;

1987; 2007; 2012) .
(1965) Haglidae
o Haglidae
( 1982a)
( 1987;
1995; 1996;
2006) . ( 1996) Haglidae
o (2009) (
» ( 2005)

Haglidae
Prophalangopsidae Prophalangopsinae
Cyphoderrinae o

( 1982a 1983) (
1982h) Prophalangopsinae o £

» Hagloidea
Prophalangopsinae
Prophalangopsis obscura (

1999) . Prophalangopsidae
( 1993)
( 2006; 2006;
2007a 2007b) .
Prophalangopsidae

Aboilomimus  guizhouensis  Liu et al. 2009

Aboilomimus ornatus Liu et al. 2009

Prophalangopsidae Hagloidea
Tettigoniidae
Uvarovites inflatus ( 1999)
Gampsolceis ( 1986)
Gampsolceis gratiosa
( 1985; 1989)
“ 7 1959 (
» Prophalangopsidae .
Prophalangopsidae ~ Haglidae
Haglidae
Prophalangopsidae
Haglidae N
Hagloidea + Haglinae
o Cyrtophyllitinae
Prophalangopsinae
( 1982b)
( 2012) ( 2015) .
Prophalangopsidae
o + Prophalangopsidae
Prophalangopsidae
Prophalangopsinae o Cyphoderrinae

“Cyph ”» N
Cyphoderris spp.
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o Paracyphoderris erebeus

“ »
erebeus N

o Aboilinae

Protaboilinae

o Chifengiinae

(1982h)
o Termitidiinae Termitidium
( )
( Westwood  1854; Zeuner 1939)
Termitidium o
Tettohaglinae

( 2012)

Hagloidea Handlirsch 1906
Prophalangopsidae Kirby 1906
+ Protaboilinae Gorochov 1995

tAboilinae Martynov 1925
tChifengiinae Hong 1982
tTermitidiinae Zeuner 1939
tTettohaglinae Gorochov 2003
Prophalangopsinae Kirby 1906
Prophalangopsis Walker 1871
P. obscura ( Walker 1869)
Tarragotlus Gorochov 2001
T. diuturnus Gorochov 2001
Aboilomimus Gorochov 2001
A. guizhouensis Liu Zhou Bi and Tang
2009
A. ornatus Liu  Zhou Bi and Tang 2009

A. sichuanensis Gorochov 2001
Cyphoderrinae Gorochov 1988
Cyphoderris Uhler 1864
C. buckelli Hebard 1934
C. monstrosa Uhler 1864
C. strepitans Morris and Gwynne 1978

Paracyphoderris Storozhenko 1980

Pa. erebeus Storozhenko 1980

2.1

( 1) (
) 25 mm ~ 120 mm,;

200 mm 30 mm.
o 3
Allaboilus gigantus
( Rentz
2010; 2013) .
( ) ;
1
( 2);
4
4
1 2
( 3o
( 4
o ScA
; MA  RP ; RA. RP

CuPb
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CuPb  CuPa
o (2015)
8 o
o CuPaa+ handle. CuPaa  CuPap
o ( Chivers et al. 2017) . .
CuPb CuPb Z o Wang (2018b)
CuPap
(Gu et al. 2012; 2012) , .
1
Fig. 1  General habitus of Prophalangopsidae
1 Pa. erebeus &; 2 T. diuturnus &; 3 Sigmaboilus peregrinus @ ; 4

P. obscura Q; 5 Al. gigantus @ ( Gu et al. 2010) ; =10 mm. Note: 1 Pa. erebeus

&5; 2 T. diwturnus &; 3  Sigmaboilus peregrinus @; 4 P. obscura @; 5 Al gigantus @ ( modified from Gu et al. 2010) ;

Scale bar =10 mm.
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3
Fig. 3 Tarsus of Prophalangopsidae
1 ;2
;3 ;4
Novaboilus multifurcatus ; =2mm. Note:

1 Hind tarsus of T. diuturnus; 2 Hind tarsus of Pa.

erebeus; 3 Hind tarsus of A. ornatus; 4 Fore tarsus of

Novaboilus multifurcatus; Scale bar =2 mm.

2 N
Fig. 2 Auditory tympanum of Prophalangopsidae ( 2012) ;
1 Al. hani Q; 2
;3 5, 4
5; =1 mm. Note: 1 Tympanum of Al i
hani  ?; 2 Undetermined auditory organ of katydid; 3 2.2

Tympanum of T. diuturnus &; 4 Tympanum of A. ornatus

&: Scale bar =1 mm.

4
Fig. 4 Forewing venation pattern of Prophalangopsidae

ScA ; ScP ; RA ; RP ; MA ; MP

. CuA . CuPaa ; CuPbB ;. CuPb o AAlL

- Note: ScA Anterior subcosta; ScP Posterior subcosta; RA Anterior radius; RP Posterior radius;

10

MA

Anterior media; MP Posterior media; CuA Anterior cubitus; CuPac Anterior branch of first posterior cubitus;

CuPaB Posterior branch of first posterior cubitus; AA1 First branch of anterior anal vein.
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2.2.1

o ( gin
trap) ( Sakaluk et al.
1995) .

( Morris and Dodson 1981; Dodson et al.
1983; Eggert and Sakaluk 1994; Sakaluk et al.
1995) .

( Morris and Gwynne 1979; Morris
and Dodson 1981; Morris et al. 1989; Johnson
et al. 1999) ,

( Judge and
Morris  2011) ,
( Dodson

et al. 1983) o Judge  Morris ( 2011)

Johnson

(1999)

( Sakaluk et al.
1987; Morris et al. 1989; Sakaluk and Snedden
1990)
( Snedden and Sakaluk 1992) .
( Eggert and Sakaluk

1994a; Johnson et al. 1999)

( Mason 1996) .

Sakaluk (1990)

( Sakaluk et al. 1995) .
( Sakaluk et al. 2003) ,
( Leman et al. 2009) .
( Rentz 2010) ,
N ( Gwynne 2001) .
( ) .
( ) (
Sigmaboilus) ( 2012) .
2.2.2
( )
( Morris
et al. 2002) . 5-8
7-8 7-10 .
12 ~ 15 kHz (3~

8 kHz) ( Spooner 1973; Morris and Gwynne 1978;
Otte 1992; 2002 ) o Chivers
(2017)

Morris et al.

o
Arcaboilus musicus

N

6.4 kHz (Gu et al. 2012)

( Gu et al

prepare) o

( Morris et al.
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2002) .

( Morris et al. 2002) o
( Morris and Gwynne
1978)
2 kHz 12 kHz
( Mason 1991; Mason
et al. 1999) .
2.2.3
(Gu et al. 2011, 2012) .
Krassilov (11997) Aboilus
amplus  Aboilus dilutus
Classopollis o
( 2012) .
Sigmaboilus spp. Aboilus
. ( Morris and

Gwynne 1978 1979) .

o

3.1

Tarraga obscura Walker 1869
Polyphagidae 1
Prophalangopsis obscura Walker 1971 ( Walker
1869 —1871) , Kirby (1906)
Phasgonuridae ( Tettigoniidae)
o Caudell (1911)
o Handlirsch ( 1925)
Stenopelmatidae
Prophalangopsidae o Wytsman ( 1937)

Gryllacrididae o

Karny

Zeuner ( 1939)

Haglinae. Prophalangopsinae .

Cyrtophyllitinae Geinitziinae o Sharov
(1968) Haglidae ~ Prophalangopsidae
Haglinae.  Prophalangopsinae-

Cyphoderrinae. Cyrtophyllitinae Isfaropterinae
( Zeuner

Vickery and Kevan 1983) .

1939; Ragge 1955;
Otte (1997)

» Gorochov (1995)

.« Tuphellidae ~ Hagloedischiidae;
ScA . RP MA
4
2 o Gorochov
(2003) \ .
o 1 1 1

o Morris (1978)
3 o
Storozhenko ( 1980)

o Gorochov (2001a 2001b)

o Liu  (2009)
o ( http:  //orthoptera.
speciesfile. org/)
( Cigliano
et al. 2020) .
95
( Cigliano et al. 2020) .
( Béthoux and Nel
2002; 2012) . ScA
. MA MP
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4 8 .
Protaboilus praedictus Gorochov 1988
(2006) 5
Pr. lini Ren
and Meng 2006 Ab.
stratosus (Gu et al. 2010) . Gorochov
(2003)
CuPb — CuPap
( Béthoux and Nel
2002) . 6 10 1
2 o Pseudaboilus
ningchengensis ( Wang et al.
2018a)
( Purbeck) o
1 1 o Gu (2010)
9 12

Hylophalangopsts chinensts
( Lin and Huang 2006)

Wang (2019)
CuPb  AAIl

o

3.2

( Ander 1939; Zeuner 1939;
Ragge 1955; Gwynne 1995; Song et al. 2020) .
Gorochov (2003)

Stenopelmatoidea
o Jost  Shaw (2006)
» Desutter-Grandcolas ( 2003)
(
\ )
Anostostomatidae » Song (2015)
4

)
» Zhou (2017)
( Béthoux and Nel 2002) .
Kumala (2005)
4
( 3)
( 2015) .
o (2015)
5

Fig. 5 The species number of Prophalangopsidae

in geological time
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( Kevan 1981;
Lin and Huang 2006)
( Wang et al. 2019) o
- ( )
AY Y ( )

o 1500 ~3 100 m

N

900 ~2 600 m

(Gu et al. 2010) ,

Storozhenko S. Yu.

o

( References)

Ander K. Vergleichend-anatomische und phylogenetische studieniiber die
Ensifera ( Saltatorig ~ J . Opusc. Ent. Suppl. 1939 2: 1 -306.
Béthoux O Nel A. Venational pattern and revision of Orthoptera sensu
nov. and sister group. Phylogeny of Palaeozoic and Mesozoic
Orthoptera sensu nov. J . Zootaxa 2002 96 (1): 1 -88.
Caudell AN. Orthoptera family Locustidae Subfamily Prophalangopsinae
J . Genera Insectorum 1911 120: 1 -7.

Chen C Huang XL Qiao GX. Inconsistent usage of Chinese common
names of insects J . Chinese Journal of Applied Entomology
2017 54 (5): 865 -875.

J. 2017
54 (5): 865 -875

Chivers BD Béthoux O Sarria-S FA et al. Functional morphology of
tegmina-based stridulation in the relict species Cyphoderris monstrosa
( Orthoptera: Ensifera: Prophalangopsidae) J Journal of
Experimental Biology 2017 220 (6): 1112 —1121.

Cigliano MM Braun H Eades DC et al. Orthoptera Species File

EB/OL . Version5.0/5.0. http: //Orthoptera. SpeciesFile. org
(2020 -09 -19)

Desutter-Grandcolas L. Phylogeny and the evolution of acoustic
communication in extant Ensifera ( Insecta Orthoptera) I .
Zoological Scripta 2003 32 (6): 525 -561.

Dodson GN  Morris GK Gwynne DT. Mating behavior of the primitive



336 Journal of Environmental Entomology 44

orthopteran genus Cyphoderris ( Haglidae) . In: Gwynne DT Morris

GK eds. Orthopteran Mating Systems: Sexual Competition in A

Diverse Group of Insects C . Boulder: Westview Press 1983:
305 -318.

Eggert AK  Sakaluk SK. Sexual cannibalism and its relation to male
mating success in sagebrush crickets
( Haglidae: Orthopterd J . Animal Behaviour 1994 47 (5):
1171 -11717.

Fang Y Zhang HC Wang B. The Problem of Chinese Translation of

Cyphoderris ~ strepitans

Prophalangopsidac  C . Pingyi: Abstracts of the 24" Annual
Meeting of the Chinese Paleontological Society 2007: 56 - 57.
C .
24 2007: 56 -57
Gorochov  AV. System and evolution of thesuborder Ensifera
( Orthoptera) Part 1 J .
Russian Academy of Sciences 1995 260 (1) : 3 —224.

Proceedings of the Zoological Institute

Gorochov AV. New taxa of Anostostomatidae and Prophalangopsidae
( Orthopterg ] . Zoosystematica Rossica 200la 9: 299 -315.

Gorochov AV. The most interesting finds of orthopteroid insects at the
end of the 20" century and a new recent genus and species J .
Journal of Orthoptera Research 2001b 10 (2): 353 -367.

Gorochov AV. New data on taxonomy and evolution of fossil and Recent
Prophalangopsidae ( Orthoptera: Hagloidea) J
Cracoviensia 2003 46: 117 -127.

Gu JJ  Qiao GX Ren D. Revision and new taxa of fossil

Journal of

. Acta Zoological

Prophalangopsidae ( Orthoptera:  Ensifera) J
Orthoptera Research 2010 19 (1) : 41 —56.
GuJJ Qiao GX Ren D. A exceptionally-preserved new species of

Barcharaboilus ( Orthoptera: Prophalangopsidae) from the Middle
Zootaxa 2011 2909 (1) :

Jurassic of daohugou China J .

64 - 68.
Gu JJ. Study of Fossil Archaeorthoptera from China D . Beijing:
Capital Normal University 2012.
D . : 2012

Gu J] Montealegre ZF Robert D et al. Wing stridulation in a Jurassic
katydid ( Insecta Orthoptera) produced low-pitched musical calls to
attract females ] Proceedings of the National Academy of
Sciences 2012 109 (10) : 3868 —3873.

Cai WZ Hua BZ Liang GW et al. The Insects. An Outline of
Entomology M . Beijing: China Agricultural University Press
2009: 152. . M .

2009: 152

Gwynne DT. Variation in bushcricket nuptial gifts may be due to common
ancestry rather than ecology as taxonomy and diet are almost
perfectly confounded ] . Behavioral Ecology 1995 6 (4):
458 - 458.

Gwynne DT. Katydids and bush-crickets: Reproductive behavior and
evolution of the Tettigoniidae M

Press 2001: 168 —170.
Handlirsch A. Paldontologie. In: Schroder CM  ed. Handbuch der

. New York: Cornell University

Entomologie Band 3 M . Jena! Gustav Fischer 1925 117 -
306.

He Z Chen NL The song structure of five common song insects in
Beijing ] . Acta Zoologica Sinica 1985 31 (4): 324 —330.

I
1985 31 (4): 324 -330

Hong YC. Fossil Haglidae ( Orthoptera) in China J .

(Series B) 1982a 25 (10): 1118 —1129.
J . B

Science China

1982a 25 (10):
1118 1129
Hong YC. Mesozoic Fossil Insets of Jiuquan Basin in Gansu Province

M . Beijing: Geological Publishing House 1982b: 71 -80.

M . : 1982b:
71 -80
Hong YC. Middle Jurassic Fossil Insects in North China M . Beijing:
Geological Publishing House 1983: 42 —48.
M . . 1983: 42 -48

Johnson JC Ivy TM Sakaluk SK. Female remating propensity contingent
on sexual cannibalism in sagebrush crickets  Cyphoderris strepitans:
A mechanism of cryptic female choice J . Behavioral Ecology
1999 10 (3): 227 —233.

Jost MC  Shaw KL. Phylogeny of Ensifera ( Hexapoda: Orthoptera)
using three ribosomal loci with implications for the evolution of

acoustic communication J

Evolution 2006 38 (2): 510 —530.

Molecular  Phylogenetics and

Judge KA Morris GK. Food limitation causes female haglids to mate
more often J . Canadian Journal of Zoology 2011 89 (10):
992 -998.

Kevan DK Wighton DC. Paleocene orthopteroids from south-central
alberta Canada J . Canadian Journal of Earth Sciences 1981
18 (12) : 1824 - 1837.

Kirby WF. A Synonymic Catalogue of Orthoptera ( Orthoptera Saltatoria
Locustidae vel Acridiidag M . London: British Museum ( Nature
History)  1906: 290.

Krassilov VA Zherikhin VV  Rasnitsyn AP. Classopollis in the guts of
Jurassic insects J . Palaeontology 1997 40 (4): 1095 - 1101.

Kumala M McLennan DA Brooks DR. Phylogenetic relationships

Orthoptera

within hump-winged grigs ~ Cyphoderris ( Insecta

Tettigonioidea Haglidae) | . Canadian Journal of Zoology
2005 83 (7): 1003 -1011.

Leman JC Weddle CB  Gershman SN et al. Lovesick: Immunological
costs of mating to male sagebrush crickets [ Journal of
Evolutionary Biology 2009 22 (1): 163 —171.

LiLM Ren D Meng XM. New fossil prophalangopsids from China
( Orthoptera Prophalangpsidae  Aboiliang ] . Acta Zootaxonomica
Sinica 2007a 32 (1): 174 -181.

(
J . 2007a 32 (1): 174 - 181
Li LM RenD Wang ZH. New prophalangopsids from late Mesozoic of

China ( Orthoptera  Prophalangpsidae  Aboiliane) J . Acta



) 337

Zootaxonomica Sinica 2007b 32 (2) : 412 —422.
(
J. 2007b 32 (2):
412 -422
Lin QB. Two insects from the Lower part of Jurassic Inner Mongolia
J . Acta Palaeontologica Sinica 1965 13 (2): 363 -368.
I
1965 13 (2): 363 -368
Lin QB. Mesozoic and Cenozoic insects. In: Xi” an Institute of Geology
and Mineral Resources ed. Atlas of Palaeontology from Northwest
Region Shaanganning Division M

Publishing House 1982: 76 - 77.

Beijing:  Geological

M . : 1982: 76 =77

Lin QB  Huang DY. Discovery of Paleocene Prophalangopsidae
( Insecta Orthoptera) in the Jiangtang Basin Northen Tibet China
J . Alcheringa 2006 30 (1): 97 -102.

Liu XW  Yin HS. Insecta: Orthoptera. In: Zheng LY Gui H eds.
Insects Classification M . Nanjing: Nanjing Normal University
Press 1999: 245 -281.

M .
1999: 245 -281

Liu XW  Zhou M Bi WX et al. New data on taxonomy of recent
Prophalangopsidae ( Orthoptera: Hagloidea J . Zootaxa 2009
2026 (1) : 53 -62.

Mason AC. Hearing in a primitive ensiferan. The auditory system of
Cyphoderris monstrosa ( Orthoptera: Haglidae) J .
Comparative Physiology A 1991 168 (3): 351 -363.

Mason AC. Territoriality and the function of song in the primitive acoustic
insect Cyphoderris monstrosa ( Orthoptera: Haglidae ] . Animal
Behaviour 1996 51 (1): 211 -214.

Mason AC  Morris GK' Hoy RR. Peripheral frequency mismatch in the
primitive ensiferan Cyphoderris monstrosa ( Orthoptera: Haglidae)
J . Journal of Comparative Physiology A 1999 184 (5): 543 -
551.

Meng XM Ren D. New discoveries of fossils from Late Jurassic
Hagloidea ( Orthoptera  Prophalangopsidae  Chifengiinae )  of
Northeast China ] . Acta Zootaxonomica Sinica 2006 31 (2):
282 -288.

( ) I
2006 31 (2): 282 -288

Meng XM Ren D Li LM. New fossils of Prophalangopsidae
( Orthoptera  Prophalangopsidae  Chifengiinae) from Liaoning
China J . Acta Zootaxonomica Sinica 2006 31 (4): 752 -
757.

( )
2006 31 (4): 752 -1757

Morris GK  Gwynne DT. Geographical distribution and biological
observations of Cyphoderris ( Orthoptera: Haglidae ) with a
description of a new species J . Psyche 1978 85 (2 -3):

Journal of

147 - 167.

Morris GK~ Gwynne DT. Biology andreproductive behaviour of
Cyphoderris strepitans ] . University of Wyoming National Park
Service Research Center Annual Report 1979 3. 43 —46.

Morris GK  Dodson G. Cyphoderris strepitans ( Orthoptera Haglidae) :
Reproductive behavior — singer movement and predation ]
University of Wyoming National Park Service Research Center Annual
Report 1981 5: 69 -76.

Morris GK Gwynne DT Klimas DE et al. Virgin male mating
advantage in a primitive acoustic insect ( Orthoptera: Haglidae)

J . Journal of Insect Behavior 1989 2 (2): 173 —185.

Morris GK' DeLuca PA Norton M et al. Calling — song function in
male haglids ( Orthoptera: Haglidae Cyphoderris ] . Canadian
Journal of Zoology 2002 80 (2): 271 -285.

Otte D. Evolution of cricket songs J . Journal of Orthoptera Research
1992 1: 25 -49.

Otte D. Orthoptera Species File 7. Tettigonioidea M .

Orthopterists Society 1997: 315.

Philadelphia:
Pang BZ. Revelation of the singing insects J . Garden 1999 5: 3 -
5. . J. 1999 5:3-5

Qian FJ. Preliminary report on the observation of Gampsoclets hunting for
eggs and larvae of Dendrolimus punctata ] . Forest Pest and
Disease 1986 4: 16 —17.

I 1986 4: 16 -17

Ragge DR. The Wing—venation of the Orthoptera Saltatoria with Notes
onDictyopteran Wingvenation M London: British Museum
( Nature History) 1955.

Ren D Lu LW Guo ZG et al. Faunae and Stratigraphy of Jurassic—
Cretaceous in Beijing and the Adjacent Areas M Beijing:
Earthquake Publishing House 1995: 61 -65.

- M.
1995: 61 - 65
Ren D Meng XM. A new genus of fossils from the subfamily
Chinese

Protaboilinae  of  the Jurassic  ( Orthoptera

Prophalangopsidae) ] Acta  Zootaxonomica Sinica 2006
31 (3): 513 -519.
( ) 1.
2006 31 (3): 513 -519
Rentz DC. A Guide to the Katydids of Australia M . Victoria: CSIRO
Publishing 2010: 7 -24.
Sakaluk SK  Snedden WA. Nightlycalling durations of male sagebrush

Protaboilinae

crickets  Cyphoderris strepitans: Size mating and seasonal effects
J . Oikos 1990 57 (2): 153 -160.

Sakaluk SK Morris GK  Snedden WA. The effect of mating on calling in
Cyphoderris strepitans ] . University of Wyoming National Park
Service Research Center Annual Report 1986.

Sakaluk SK Morris GK  Snedden WA. Mating and its effect on acoustic
signalling behaviour in a primitive orthopteran  Cyphoderris

strepitans ( Haglidae) : The cost of feeding females ] . Behavioral

Ecology and Sociobiology 1987 21 (3): 173 -178.



338 Journal of Environmental Entomology 44

Sakaluk SK  Bangert P] Eggert AK et al. The gin trap as a device
facilitating coercive mating in sagebrush crickets J .
of the Royal Society B: Biological Sciences 1995 261 ( 1360) :
65 -71.

Sakaluk SK  Campbell MH Keorpes PA et al. Male hemolymph loss

Proceedings

during nuptial feeding as a proximate mechanisim underlying the
virgin — male mating advantage in sagebrush crickets J . University
of Wyoming National Park Service Research Center Annual Report
2003 27: 45 -50.

Sharov AG. Filogeniya orthopteroidnykh nasekomykh ( Phylogeny of the
Orthopterg  J .
Nauk SSSR 1968 118: 1 -216.

Trudy Paleontologicheskogo instituta Akademiya

Shen JX. Frequency selectivity of primary auditory neurons in the
bushcricket Gampsocleis gratiosa ] Acta Acustica 1989

14 (6) : 415 -419. Gampsocleis gratiosa

J . 1989 14 (6):
415 -419

Shi FM  Zhao LH Wang X. Morphology of mandibles and laciniae of
eight katydid species ] Acta Zootaxonomica Sinica 2013
38 (4): 735 -740.

J. 2013 38 (4): 735 -
740

Snedden WA  Sakaluk SK. Acoustic signalling and its relation to male
mating success in sagebrush crickets J . Animal behaviour 1992
44 (4): 633 -639.

Song HJ Amédégnato C  Cigliano MM et al. 300 million years of
diversification: Elucidating the patterns of orthopteran evolution
based on comprehensive taxon and gene sampling J . Cladistics
2015 31 (6): 621 -651.

Song HJ Béthoux O Shin S et al. Phylogenomic analysis sheds light
on the evolutionary pathways towards acoustic communication in
Orthoptera J . Nature Communications 2020 11: 4939.

Spooner JD. Sound production in Cyphoderris monstrosa ( Orthoptera:
Prophalangopsidag ] .
America 1973 66 (1): 4 -5.

Annals of the Entomological Society of

Storozhenko SY. New for the fauna of the USSR family of straight wings—
Haglidae ( Orthoptera) J
59 (1): 114 -117.

Entomological Review 1980

Vickery VR Kevan DK. A monograph of the orthopteroid insects of
Canada and adjacent regions J . Lyman Entomological Museum
and Research Laboratory Memoir 1983 13: 681 —1462.

Walker F. Catalogue of the Specimens of Dermaptera and Saltatoria of the
British Museum M . London: British Museum ( Nature History)
1869 —1871: 116.

Wang H Fang Y Wang B et al. The first discovery of Termitidiinae

Orthoptera

Prophalangopsidae )  from the Lower

Cretaceous Research 2018a  89:

(' Insecta
Cretaceous of China ]

148 - 153.

Wang H Fang Y Zhang HC. The Jurassic orthopteran Allaboilus
gigantus Ren and Meng 2006 ( Prophalangopsidae) from Beipiao
Northeast China and its biostratigraphical significance ]
Proceedings of the Geologists’ Association 2018b 129 (5): 629 —
634.

Wang H Fang Y Li S et al. Revisiting of the Paleocene orthopteran
insect Hylophalangopsis chinensis Lin and Huang 2006 in northern
Tibet J . Journal of Asian Earth Sciences 2019 175: 93 —98.

Wang WL. The Early Mesozoic insect fossils in Western Liaoning. In:
Yu XH Wang WL Liu XT et al. eds. Mesozoic Stratigraphy
and Palaeontology of Western Liaoning III M
Publishing House 1987: 212 -214.

. Beijing: Geological

() M. : 1987:

212 -214
Wang WL Liu MW. A new genus and species of Haglidae from Late
Mesozoic of China with description of its auditory organs J .

Memoirs of Beijing Natural History Museum 1996 55: 69 —74.

J. 1996 55: 69 -74
Westwood JO. Contribution to fossil entomology J . Quarterly Journal
of the Geological Society of London 1854 10: 378 —396.
Xiao CY Cheng ZH Shang YZ. Classification of Insects M . Beijing:
Science Press 1959: 954.
M . : 1959: 954
Yuan F Zheng YL Feng JN et al. Taxonomy of Hexapoda (2™

Edition M . Beijing: China Agricultural Press 2005: 149 -
172. . (2
M . : 2005: 149 - 172

Zeuner FE. Fossil Orthoptera Ensifera M . London: British Museum
( Natural History) 1939: 243 —245.

Zhang HC. Firstdiscovery of fossil Haglidae ( Orthoptera) in Northwest
China J . Entomotaxonomia 1996 18 (4): 249 -251.

I

1996 18 (4): 249 -251

Zhang HC Wang B Fang Y. Fossils of the Meso — Cenozoic Insects of
Northern China M
Press  2015: 93 - 106. . -

M . : 2015: 93 -

Shanghai: Shanghai Science Technology

106
Zhang JF. A contribution to the knowledge of insects from the Late
Mesozoic in southern Shaanxi and Henan provinces China J .
Palaeoworld 1993 2: 49 -56. . N
I 1993 2: 49 -56
Zhou Z) Zhao L Liu N et al. Towards a higherdevel Ensifera
Molecular

phylogeny inferred from mitogenome sequences ]

Phylogenetics and Evolution 2017 108: 22 -33.



