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New Chinese psocids from Eocene Fushun amber (Insecta:
Psocodea)

QINGQING ZHANG, ANDRÉ NEL, DANY AZAR and BO WANG

ZHANG, Q., NEL, A., AZAR, D. & WANG, B. April 2016. New Chinese psocids from Eocene Fushun amber (Insecta: Psocodea). Alcheringa 40,
xxx–xxx. ISSN 0311-5518

Two new Psocodea, Sinopsyllipsocus fushunensis gen. et sp. nov. and Eotriplocania sinica gen. et sp. nov., are described from Eocene amber of
Fushun City, China. They are distinctly different from all known Psocodea from Fushun amber in their three-segmented tarsi. Sinopsyllipsocus
fushunensis is the second unequivocal fossil of Psyllipsocidae. Eotriplocania sinica is the first Asiatic and oldest representative of the Neotropical
family Ptiloneuridae, and reveals a formerly global distribution of the family. The discovery of these two families in Eocene Fushun amber
suggests a rather warm palaeoclimate for the Fushun amber locality.
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FUSHUN, a city located in Liaoning Province, north-
eastern China, yields a unique amber biota from lower
Eocene deposits (Fig. 1). Fushun amber comes from the
layers of the West Opencast Coalmine (41°50′N,
123°54′E), which is the largest opencast coalmine in
Asia. The mining district in the Fushun Basin contains
the Palaeocene Laohutai and Lizigou formations and
the Eocene Guchengzi, Jijuntun, Xilutian and Gengjiajie
formations (see Wang et al. 2014). The amber-bearing
Eocene Guchengzi Formation includes thick coal beds
intercalated with carbonaceous shale (Wu et al. 2000,
Meng et al. 2012, Wang et al. 2014). Fushun amber
comes from the middle and upper coal beds of the
Guchengzi Formation, which have been assigned an
early–middle Ypresian age (50–53 Ma) constrained by
the palaeofloras, palaeomagnetic data and isotopic dat-
ing (Wang et al. 2010, Quan et al. 2011). Fushun amber
contains the only Paleogene Asian (Laurasia-originated)
arthropod biota that has sufficiently numerous and
diverse fossils to permit detailed investigation (Wang
et al. 2014). The palaeoclimate in the early Eocene in
Fushun is reconstructed as moist subtropical, with vari-
ability in seasonal precipitation (very probably a mon-
soonal system), with dry and wet seasons (Quan et al.
2011, 2012, Wang et al. 2013).

The Chinese Fushun amber is known for its entomo-
fauna since the work of Hong (2002). However, interest
in this fauna has not been great until the recent over-
view paper by Wang et al. (2014). The insect fauna
proved very diverse with representatives of Diptera,
Hymenoptera, Coleoptera, Thysanoptera, Hemiptera and
Psocodea. Here we describe two new psocids that are
of great interest for the biogeography of these groups
and palaeoclimatic interpretations of the Fushun amber
locality.

Materials and methods
The specimens are preserved in pieces of relatively
clear, yellow amber. The amber pieces containing the
inclusions were cut, shaped and polished. They were
then mounted between two coverslips with a Canada
balsam medium as described by Azar et al. (2003)
before being examined and photographed. The fossils
were examined and measured with incident light
using Olympus SZX9 and Leitz Wetzlar binocular
microscopes.

The general characteristics of Fushun amber and its
geological context were provided by Wang et al.
(2014). We follow the wing venation nomenclature of
Nel et al. (2012) and the body part nomenclature of
Mockford (1993). Abbreviations for wing venation are
as follows: ScP subcosta posterior; RA radius anterior;© 2016 Australasian Palaeontologists
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RP radius posterior; r-rs crossvein between RA and RP;
MA median anterior; MP median posterior; CuA
cubitus anterior; CuP cubitus posterior, cua-cup brace
between CuA and CuP; A1, A2 anal veins.

Systematic palaeontology
Suborder TROGIOMORPHA Roesler, 1940
Family PSYLLIPSOCIDAE Enderlein, 1911

Sinopsyllipsocus gen. nov.

Type species. Sinopsyllipsocus fushunensis gen. et sp.
nov.

Etymology. Named after the Latin for China, and Psyl-
lipsocus. Gender masculine.

Diagnosis. Psyllipsocid with secondary annulation on
antennae; 22 flagellomeres; long sensillum on mx2; no
large sensillum or smaller ones near distal end of mx4;
macropterous, with numerous veins on wings, forewing
margin almost glabrous, veins with few dorsal setae dis-
posed in one row; ScP not reaching radius; areola pos-
tica present, narrow elongate.

Sinopsyllipsocus fushunensis sp. nov. (Figs 2, 3)

Material. Holotype specimen NIGP156986, deposited in
the Nanjing Institute of Geology and Palaeontology,
China.

Etymology. Named after Fushun City.

Age and occurrence. Early Eocene; Guchengzi Forma-
tion, West Opencast Coalmine, Fushun, Liaoning, China.

Diagnosis. Forewing 2.4 mm long, 0.8 mm wide, ratio
of forewing length to width 3:1, with costo-apical part
darker than the rest of wing.

Description. Body 2.0 mm long; head 0.4 mm long,
0.65 mm wide; vertex without setae, large, distance
between eyes 0.4 mm, ratio of distance between eyes
and greatest width of postclypeus 2:1; anterior part of
head without setae; vertical epicranial suture distinct but
anterior arms less distinct; frons large; postclypeus gib-
bous but not very prominent; ocelli disposed in triangle
far from compound eyes, anterior ocellus as large as
others; eye hairless, rather large, 0.15 mm in diameter,
reaching level of vertex; lacinia present but indistinct;
mx2 with a long conical sensillum; mx4 apically broad-
ened, with several short setae but no large sensillum,
with smaller sensillum near distal end (Fig. 2C, D);
scape 0.08 mm long, pedicel 0.08 mm long, both
distinctly broader than flagellomeres; 22 flagellomeres
(f), annulated, with two rows of three rather long setae,
f1 and f2 0.01 mm long, f3 and f4 0.06 mm long, f5

Fig. 2. Sinopsyllipsocus fushunensis gen. et sp. nov., holotype
NIGP156986. A, Photograph of dorsal features; B, Photograph of
ventral features; C, Photograph of palp; D, Drawing of palp, arrow:
long conical sensillum on mx2. Scale bars = 0.5 mm in A, B, and =
0.1 mm in C, D.

Fig. 1. Map showing the location of Fushun city in northeastern of
China.
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and more distal flagellomeres nearly all 0.07 mm long
(Fig. 3C).

Dorsal surface of thorax apparently bare; thorax
deformed, 0.5 mm long, 0.45 mm wide; meso- and
metanotum not raised above level of head. Abdomen
deformed, 1.1 mm long, 0.3 mm wide; genital organs
not visible (Fig. 2A, B).

Forewing hyaline but with costo-apical part darker,
2.4 mm long, 0.8 mm wide, ratio of forewing length to
width 3:1; wing elongate, apex rounded; basal part of
ScP not reaching radius and distally evanescent, 0.25
mm long; ScP distinct, 1.4 mm long, directed posteri-
orly; pterostigmal area not sclerotized; base of RP
nearly perpendicular to R and M; r-rs crossvein present;
RP and M fusion short, 1.5 mm long; RP divided into
two apical branches; M with three branches; CuA
divided into two branches CuAa and CuAb, Cu1a 0.8
mm long; vein CuP and A1 distally fused in a nodulus
(Fig. 3B); no A2; wing membrane bare, only a few
setae disposed in one row on main veins; very few

setae on C but no setae on other parts of wing margin
(Fig. 3A, D).

Hind wing hyaline, 2.0 mm long, 0.65 mm wide,
rather narrow, elongate, but apex rounded; ScP not visi-
ble; basiradial cell closed, narrow and elongate, triangu-
lar; RP basally fused with M in a common stem; both
RP and M with two distal branches; CuA simple
(Fig. 3A, E). Legs with tarsi three-segmented; claws
with very small single preapical tooth; short setae on
legs, two short apical spurs on posterior tibia.

Discussion. According to Smithers’ (1990) key to pso-
copteran families, Sinopsyllipsocus fushunensis falls in
the couplet coming out as Psyllipsocidae/Prionoglaridi-
dae because of the following combination of characters:
macropterous form; tarsi three-segmented; body and
wings lacking flattened scales; forewing venation com-
plex; pterostigmal area not opaque; nodulus present;
only one anal vein in forewing; lacinia present. The
presence of a long, conical sensillum on mx2 favours
affiliation with Prionoglarididae, but the wing venation
of our fossil better corresponds to that of Psyllipsocidae
in that the ScP does not reach the radius, and the areola
postica is narrow and elongate (see Smithers 1972, Lien-
hard 2000). According to Mockford (1993) and Baz &
Ortuño (2000), the presence of more than 20 antennal
flagellomeres implies attribution to Trogiomorpha. The
Psocatropetae may possess or lack a sensillum on mx2;
they can have annulation or lack it on the antennae. Our
fossil differs from Psyllipsocus and all other Psyllipsoci-
dae in the presence of secondary annulation on the
antennae plus the presence of a sensillum on mx2
(Smithers 1972).

More precisely, according to Smithers’ (1990, p. 25)
key to genera, S. fushunensis would be closely affiliated
with Psyllipsocus because of the following characters:
macropterous form with numerous veins on wings;
forewing margin almost glabrous; and veins with few
dorsal setae disposed in one row. In the key to Nearctic
genera of Mockford (1993, p. 46–47), it would also be
linked closely to Psyllipsocus because of the forewing
being large, with RP and M branched distally, forewing
broad with a ratio of forewing length to width 3.44:1,
vertex broad, and meso- and metanotum not raised
above the level of the head. Species of Dorypteryx
Aaron, 1883 differ by having reduced forewings. Sinop-
syllipsocus fushunensis can not be attributed to Psocat-
ropos Ribaga, 1899 or Pseudorypteryx García-Aldrete,
1984 because the forewing CuA is forked into CuAa
and CuAb. Furthermore, S. fushunensis does not belong
to Pseudorypteryx because it lacks a large sensillum or
smaller ones near the distal end of mx4 (García-Aldrete
1984, Mockford 1993, p. 49). Khatangia Vishniakova,
1975, which is based on one species, K. inclusa Vishni-
akova, 1975, from the Late Cretaceous Taimyr amber,
has a forewing venation similar to that of Psyllipsocus
(Vishniakova 1975). Sinopsyllipsocus fushunensis differs
from Khatangia in the presence of a nodulus and, in its

Fig. 3. Sinopsyllipsocus fushunensis gen. et sp. nov., holotype
NIGP156986. A, Photograph of wings; B, Photograph of nodulus; C,
Photograph of apical flagellomeres; D, Drawing of forewing; E,
Drawing of hind wing. Scale bars = 0.5 mm in A, D, E, and = 0.1
mm in B, C.
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hindwing, RP being fused basally with M in a common
stem and the basiradial cell consequently triangular, as
in extant Psyllipsocus.

The lack of precise information on the structure of
the lacinia, female genital valvulae and coloration of
body and appendages of S. fushunensis prevents any
detailed comparison to the modern species of Psyllopso-
cus. Smithers (1972, p. 53) indicated that the modern
Psyllopsocus spp. have antennae with 22 segments or
more (see also New & Lee 1991), as in S. fushunensis.

To date, four fossils have been assigned to Psyllip-
socidae: Psyllipsocus eocenicus Nel et al., 2005 (lower-
most Eocene French Oise amber), ?Psyllipsocus banksi
Cockerell, 1916 (mid-Cretaceous Burmese amber), a
‘Psyllipsocus sp. (nymph)’ from lower Miocene Mexi-
can amber (Mockford 1969) and Khatangia inclusa
Vishniakova, 1975 (Late Cretaceous Taimyr amber) but
the last three systematic positions are dubious and
require revision. Psyllipsocus eocenicus Nel et al., 2005
differs from S. fushunensis in the presence of only 18
flagellomeres instead of 20. ?Psyllipsocus banksi Cock-
erell, 1916 from upper Albian Burmese amber, was
listed by Spahr (1992) and Ross & York (2000, p. 12),
among others, but has never been critically evaluated.
Its original attribution was based on the opinion of
Nathan Banks: ‘The Psocid you figure must be close to
Psyllipsocus de Selys; . . . ’ (Cockerell 1916). The orig-
inal description and figures lack several characters diag-
nostic of the family and genus. The type specimen
needs a redescription before any definite attribution of
this taxon can be made. Mockford (1969) described a
‘Psyllipsocus sp. (nymph)’ from the Miocene Mexican
amber.

Infraorder EPIPSOCETAE Pearman, 1936
Family PTILONEURIDAE Eertmoed, 1973

Eotriplocania gen. nov.

Type species. Eotriplocania sinica gen. et sp. nov.

Etymology. Named after the Eocene period and Triplo-
cania Roesler, 1940.

Diagnosis. This fossil genus is characterized by the fol-
lowing combination of characters: 11 flagellomeres;
crossvein between Rs and M in forewing very short;
areola postica high with apex rounded, nearly as wide
as long; forewing 2A joining wing margin; no cross-
veins between A1 and wing margin; forewing M three-
branched; stem of Rs basal of crossvein rs-m long; rs-m
very short; hind wing M single-branched; labral sclerite
incomplete, not reaching anterior margin of labrum.

Eotriplocania sinica sp. nov. (Figs 4, 5)

Material. Holotype specimen NIGP163431, deposited in
the Nanjing Institute of Geology and Palaeontology,
China.

Age and occurrence. Early Eocene; Guchengzi Forma-
tion, West Opencast Coalmine, Fushun, Liaoning,
China.

Etymology. Named after the Latin for China.

Diagnosis. Body and forewing small, forewing 1.8 mm
long and 0.59 mm wide; pterostigma 3.7 times as long
as wide.

Description. Body 1.56 mm long; head elongate, 0.42
mm long, 0.45 mm wide; mandible short; eyes not
stalked on a long dorsolateral extension of head cap-
sule; dorsal border of epistomal suture present
(Fig. 4C, D); antennae with scape 0.1 mm long, pedi-
cel 0.12 mm long, both distinctly broader than flagel-
lomeres; 11 preserved flagellomeres without any
annulation but with long setae disposed into two

Fig. 4. Eotriplocania sinica gen. et sp. nov., holotype 12048. A,
Photograph of dorsal features; B, Photograph of ventral features; C,
Photograph of front view of head; D, Drawing of front view of head;
E, Photograph of pretarsal claw; Scale bars = 0.5 mm in A, B, = 0.1
mm in C, D, and = 0.01 mm in E.
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ventral rows; first flagellomere very long, 0.45 mm
long; no placoid sensilla on flagellomeres; pair of setae
at base of ocellar group; labial palpus triangular; labral
sclerites present but with anterior ends not joined by a
sclerotic strip; lacinial tip with outer cusp more
developed than inner cusp (Fig. 4D). Thorax deformed,
0.45 mm long; meso- and metanotum not raised above
level of head. Abdomen deformed, 0.75 mm long;
female genital organs hardly visible.

Wings hyaline, without flattened scales; forewing
1.8 mm long, 0.59 mm wide; margin and veins glab-
rous; costa not thickened, especially in margin of pter-
ostigma; pterostigmal area opaque, with microsetae,
0.45 mm long, 0.12 mm wide; pterostigma 3.7 times as
long as wide; nodus present; veins Rs and M connected
by a short crossvein; areola postica free, 0.25 mm long,
0.14 mm wide, only 1.8 times as long as wide; CuAa
and CuAb separated near posterior wing margin; two
anal veins (Fig. 5A, C). Hind wing 1.4 mm long, 0.42
mm wide; anal vein long, parallel to wing margin; very
small setae on veins Rs and M; row of fine setae on
proximal end of costal margin (Fig. 5B, D).

Legs with tarsi three-segmented; pretarsal claw with
a preapical denticle; pulvillus of pretarsal claw straight
and pointed (Fig. 4E); ctenidiobothria present on t1 and
t2 of female mid- and hind leg.

Discussion. Eotriplocania sinica sp. nov. can be
attributed to the Psocomorpha based on the presence of
11 flagellomeres without any annulation, the presence
of a nodus on the forewing, and a sclerotized pteros-
tigma. It can be attributed to Epipsocetae on the basis
of the following apomorphies, as defined by Casasola-
González (2006): a pair of setae at the base of the ocel-
lar group; labral sclerites present; lacinial tip with outer
cusp more developed than inner cusp; ctenidiobothria
present on t1 and t2 of female hind leg; presence of a
second anal vein (A2) in forewing; very small setae on
veins Rs and M of hind wing; veins Rs and M of
forewing with a (short) crossvein between them.

The character state ‘row of fine setae on proximal end
of costal margin of macropterous hind wing present’ is an
apomorphy of the clade [Ptiloneuridae, Spurostigma +
Cladiopsocus (Cladiopsocidae) and Epipsocidae],
whereas the three plesiomorphic character states ‘pulvil-
lus of pretarsal claw straight’, ‘pulvillus apex pointed’
and ‘pterostigma only 3.7 times as long as wide’ would
exclude Eotriplocania sinica from Dolabellopsocidae.
The rather long pterostigma and the anterior ends of lab-
ral sclerites not joined by a sclerotic strip are characters
of Ptiloneuridae rather than of [Spurostigma+Cladiopso-
cus (Cladiopsocidae) and Epipsocidae].

According to Smithers’ (1990) key to psocopteran
families, Eotriplocania sinica also belongs to Ptiloneuri-
dae because of the following combination of characters:
macropterous form, tarsi three-segmented, body and
wings lacking flattened scales, forewing venation com-
plex, pterostigmal area thickened, forewing with nodu-
lus and two anal veins; head elongate, labrum with two
ridges; forewing veins lacking spurs.

According to the keys to ptiloneurid genera devel-
oped by García-Aldrete (2006) and Azar et al. (2009),
Eotriplocania sinica would fall near the two Neotropi-
cal genera Triplocania Roesler, 1940 and Belicania Gar-
cía-Aldrete, 2006 based on possession of the following
characters: hindwing M single-branched; forewing 2A
joining wing margin; no crossveins between A1 and
wing margin; forewing areola postica high with apex
rounded; labral sclerite incomplete, not reaching anterior
margin of labrum; and forewing M three-branched. The
differences between Eotriplocania and the two Neotrop-
ical genera concern the structure of the hypandrium, a
structure unknown in our fossil.

Eotriplocania sinica differs from Belicania in the
Ptiloneuridae in the areola postica being shorter, nearly
as long as wide. This fossil differs from all modern spe-
cies of Triplocania in Ptiloneuridae by its longer stem
of Rs basal of crossvein rs-m. Moreover, most Triploca-
nia species have a longer rs-m than in this fossil, except
T. magnifica Roesler, 1940.

Fig. 5. Eotriplocania sinica gen. et sp. nov., holotype 12048. A,
Photograph of forewing; B, Photograph of hind wing; C, Drawing of
forewing D; Drawing of hind wing; Scale bars = 0.5 mm.
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Discussion
Sinocladiopsocus fossilis and Eotriplocania sinica differ
from all the Psocodea described by Hong (2002) from the
Fushun amber in their three-segmented rather than two-
segmented tarsi. Sinocladiopsocus fushunensis is the sec-
ond unequivocal fossil of Psyllipsocidae, and the other is
from the Eocene French Oise amber. Modern psyllipsocids
live in caves, on rock surfaces, and among dead leaves,
and they are restricted to the tropical regions of South
America, Africa and Asia, with a few species from North
America and one cosmopolitan (García-Aldrete 1997).

Eotriplocania sinica is the oldest record of
Ptiloneuridae, of which all extant species are Neotropi-
cal. The fossil record of Ptiloneuridae is extremely rare.
Thus far, only two fossil species have been described
from Colombian copal (Azar et al. 2009). Our fossil is
the first Asiatic representative of Ptiloneuridae and
reveals a formerly global distribution of the family
(Fig. 6). The poor record of the family, however, pre-
cludes any detailed speculation about dispersal patterns.
In summary, both families are presently distributed in
tropical regions, thus our findings suggest a rather warm
palaeoclimate for the Fushun amber locality (Wang
et al. 2010, Quan et al. 2011).
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