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Research progress of webspinners ( Insecta: Embioptera)

LAl Ze-Hao' YANG Qiang'” SHI Chao¥an® REN Dong’ (1. School of Life Sciences Guangzhou
University Guangzhou 510006 China; 2. School of Earth Sciences and Engineering Sun Yat-sen
University Guangzhou 510275 China; 3. College of Life Sciences Capital Normal University Beijing
100048 China)

Abstract: Embioptera is commonly known as webspinners attributing to their unique spinning habits.
Embioptera is a small order of Insecta and only 400 species have been described. The history and
progress of taxonomic research of extant webspinners and fossil webspinners were reviewed in this paper.
Morphological and biological characteristics of webspinners were described and the latest phylogenic study
were summarized. The unresolved questions of the group need to be focused on in the future study were
proposed.
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webspinner

( Edgerly 2018)

( Edgerly 2018)
Table 1 Number of extant genera and species in families

of Embioptera ( update from Edgerly 2018)

Family name Number of Numbér of

genera species
Andesembiidae Ross 2003 2 7
Anisembiidae Davis 1940 23 107
Archembiidae Ross 2001 2 12
Australembiidae Ross 1963 1 18
Clothodidae Enderlein 1909 4 16
Embiidae Burmeister 1839 23 88
Embonychidae Navas 1917 1 1
Notoligotomidae Davis 1940 2 3
Ptilocerembiidae Miller and 1 S
Edgerly 2012
Oligotomidae Enderlein 1909 6 47
Paedembiidae Ross 2006 2 2
Scelembiidae Ross 2001 16 49
Teratembiidae Krauss 1911 5 49

2

2.1

( Lacombe 1971) ;

(1
( Edgerly 2020) .

( Edgerly 2020) Ross ( 1987)
Clothodidae S

( Ross 2000) ;

( Ross 2000) . 32
11 ( Ross
2000) :

Table 2 A list of known fossil species in Embioptera

Embioptera

Geological age Distribution

Anisembiidae

Glyphembia amberica Ross 2003b
Glyphembia vetehae Ross 2003b
Poinarembia rota Ross 2003b
Clothodidae

Atmetoclothoda orthotenes Engel and Huang 2016
Henoclothoda simplex Cui and Engel 2020
Gnethoda symmetrica Cui and Engel 2020
Gnethoda ancyla Cui and Engel 2020
“Embiidae”

Electroembia antiqua ( Pictet 1854)

“Embia” florissantensis Cockerell 1908

Miocene ( Burdigalian) Dominican Republic

Miocene ( Burdigalian) Dominican Republic

Miocene ( Burdigalian) Dominican Republic

Cretaceous Myanmar
Cretaceous Myanmar
Cretaceous Myanmar
Cretaceous Myanmar
Eocene ( Lutetian) Baltic
Eocene-Oligocene Colorado
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2 Continued table 2

Embioptera Geological age Distribution

Notoligotomidae: Burmitembiinae

Burmitembia venosa Cockerell 1919 Cretaceous ( Albian) Myanmar
Oligotomidae
Litoclostes delicatus Engel and Huang 2016 Cretaceous Myanmar

Pachylembiidae: Sorellembiinae

Sorellembia estherae Engel and Grimaldi 2006 Cretaceous ( Albian) Myanmar
Scelembiidae
Kumarembia hurleyi Engel 2011 Eocene ( Ypresian) India
Teratembiidae
Oligembia vetusta Szumik 1994 Miocene ( Burdigalian) Dominican Republic
Sinembiidae
Juraembia ningchengensis Huang and Nel 2009 Jurassic China Inner Mongolia
Sinembia rossi Huang and Nel 2009 Jurassic China Inner Mongolia
1
Fig. 1  Adult Embioptera illustrating morphological uniformity of females and typical male traits

A Dachtylembia siamensis ( Teratembiidae) ;B Ptilocerembia thaidina ( Ptilocerembiidae ) ; C

Aposthonia borneensis ( Oligotomidae) D D. siamensis . E P. thaidina . F A. borneensi (

Poolprasert 2014; Poolprasert and Edgerly 2014; TLucafias and Lit 2018) . Note: A male of Dachiylembia siamensis
( Teratembiidae) ; B male of Ptilocerembia thaidina ( Ptilocerembiidae) ; C male of Aposthonia borneensi ( Oligotomidae) ;

D female of D. siamensis; E female of P. thaidina; ¥ female of A. borneensi ( From Poolprasert 2014; Poolprasert and
Edgerly 2014; Lucafias and Lit 2018)

Clothoda tocantinensis Archembia Ross

Litoclostes delicatus FEngel and Huang ( Ross 2000) o

( Engel et al. 2016) Gnethoda ancyla Cui and ( Ross
Engel ( Cui et al. 2020); 2000) ;
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2
Fig. 2 General structure of head of Embioptera adult male and venation of wing
A ; B i C  Clothoda longicauda ( Clothodidae) ;D
C. longicauda ( Ross 2000) . Note: A dorsal view of General structure of head of Embioptera adult male;

B ventral view of General structure of head of Embioptera adult male; C forewing venation of Clothoda longicauda

( Clothodidae) ; D hind wing venation of C. longicauda ( From Ross 2000) .

Embonychidae .
( Edgerly 2018) . 2.2
(2) Sc ;
R ( Edgerly 2018) .
Rs
; MA
Chromatoclothoda ( Clothodidae) ; MP
: CuA CuP ( Edgerly 1997;
A Edgerly et al. 2002) .
9
; 10 Notoligotoma hardyi
9 ; Metoligotoma ( Miller and
( Hypandrium H) Edgerly 2008)
( Hypandrium processes HP) ;
Notoligotomidae ( Antipaluria urichi)
Ptilocerembiidae
Scelembiidae ;
Oligotomidae o Clothodidae 3
Paedembiidae ; ( Dejan 2013) .

Notoligotomidae Ptilocerembiidae
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Saussurembia calypso 2003b) ;
( Edgerly et al. 2007) ( Ross 1970;

( Edgerly
1988; Edgerly et al. 2006) ;
Embia ramburi
Oligotoma nigra ( Friederichs  1934; LeDoux
1958) ; Friederichs

0. nigra

Pheidole megacephala Fabricius
( Friederichs 1934) .

( Ross 2000) ;

( Edgerly 2018) .

3

3.1
Hagen (1862; 1885)
20
( Hagen 1885) . 20
Enderlein ( 1903; 1909; 1912)

; Krauss (1911) o

( 3) Ross
(1970) ; 4
Embioptera Suborder A B C; 14 : Clothodidae
Embiidae Notoligotomidae Embonychidae Anisembiidae
Andesembiidae  Australembiidae  Oligotomidae
Teratembiidae ~ Family A ~E; 8 . Archembiinae
Scelembiinae Microembiinae Embiinae Pachylembiinae

Subfamily D ~ F ( Ross 1970; 2001; 2003a;

2006; 2007)

Szumik ( 1996; 2004;

2008)
. Miller (2012) DNA
13 88 &
3.2
. Tillyard ( 1937)
Protembiaria Davis ( 1940a; 1940b)
Protembioptera;

Carpenter ( 1950)

Martynova ( 1958)
Sheimiodea;
Carpenter ( 1976) Ross (2000)
» Kukalova — Peck (1991)

Engel (2006) o
( Hong and
Wang 1987)
( 1993) .
Sinembia rossi
Juraembia ningchengensis ( Huang
and Nel 2009) o
o 14 8
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Table 3 Comparison of Embioptera classification systems

Davis ( 1940a)

Ross (1970; 2001; 2003a; 2003b)

Szumik (2004)

Miller (2012)

Order Embioptera
Suborder Protembioptera”
Family Protembiidae’
Suborder Euembioptera
Family Clothodidae
Family Oligembiidae
Family Teratembiidae
Family Notoligotomidae
Family Anisembiidae

Family Embiidae

Order Embiidina

Suborder Embioptera
Family Clothodidae

Family Embiidae

Subfamily Archembiinae ( A)
Subfamily Scelembiinae ( B)
Subfamily Microembiinae ( C)
Subfamily Embiinae
Subfamily D

Subfamily E

Subfamily F

Subfamily Pachylembiinae
Family Notoligotomidae
Family Embonychidae
Family A

Family B

Family Andesembiidae ( C)
Family Anisembiidae
Suborder A

Family Australembiidae
Family D ( Burmitembia)
Suborder B

Family ( Enveja)

Suborder C

Family Oligotomidae

Family E

Family Teratembiidae

Order Embiodea

Family “Clothodidae”
Suborder Neoembiodea
Family Sorellembiidae’
Family Anisembiidae
Subfamily Anisembiinae
Subfamily Scolembiinae
Subfamily Aporembiinae
Subfamily Chorisembiinae
Subfamily Platyembiinae
Subfamily Cryptembiinae
Subfamily Chelicercinae
Family Andesembiidae
Family “Oligotomidae”
Family Teratembiidae
Family Archembiidae
Family “Embiidae”
Family Embonychidae
Family Notoligotomidae
Subfamily Notoligotominae
Subfamily Burmitembiinae”

Subfamily Australembiinae

Order Embioptera
Family Clothodidae’
Family Australembiidae
Family Anisembiidae
Family Andesembiidae
Family Archembiidae
Family Notoligotomidae
Subfamily Burmitembiina®
Family Embiidae
Family Ptilocerembiidae
Family Scelembiidae
Family Teratembiidae
Family Oligotomidae
Family Embonychidae

Family Paedembiidae

12 &

o Note: * designated extinct taxa.
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: Embiidae Embia Cleomia Macrembia
4 Dihybocercus ~ Australembiidae
Szumik ( 2008) 9 Miller (2012) Szumik

8 Clothodidae Embiidae Australembiidae

11 82 96

Anisembiidae  Oligotomidae  Teratembiidae 5 DNA 16S rRNA. 18S rRNA. 28S
Notoligotomidae Archembiidae ; rRNA . cytochrome coxidase I~ histone 11l
Andesembiidae N N
o Clothodidae ( 3) . Paedembiidae =~ Embonychidae
Anisembiidae Oligotomidae ~ Teratembiidae o
i Notoligotomidae Archembiidae
3 ( Miller 2012)
Fig. 3 Phylogenetic tree of Embioptera ( from Miller 2012)
Miller Szumik ( sensu novum)  Ptilocerembiidae  Andesembiidae
8 4 Anisembiidae o
Clothodidae  Anisembiidae  Oligotomidae
Teratembiidae: Archembiidae ( sensu novum) 5
Ptilocerembiidae  Andesembiidae ~ Anisembiidae
5.1
Australembiidae
o 3 Notoligotomidae o
Archembiidae Embiidae : Embiidae 400
1 500 ;
o Australembiidae ( ) Miller
Clothodidae ( ) 11 Paedembiidae
o Australembiidae ( ) Embonychidae Embonychidae
Clothodidae Paedembiidae o
o Embiidae
Oligotomidae ~ Teratembiidae Archembiidae



624 Journal of Environmental Entomology 44

( Miller 2012) ;

16

5.2
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