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The first fossil record of Nandeva Wiedenbrug, Reiss &
Fittkau (Diptera: Chironomidae) in early Eocene Fushun
amber from China

WOJCIECH GIŁKA, MARTA ZAKRZEWSKA, VIKTOR BARANOV, BO WANG and FRAUKE STEBNER

GIŁKA, W., ZAKRZEWSKA, M., BARANOV, V., WANG, B. & STEBNER, F., May 2016. The first fossil record of Nandeva Wiedenbrug, Reiss & Fittkau
(Diptera: Chironomidae) in early Eocene Fushun amber from China. Alcheringa 40, xxx–xxx. ISSN 0311-5518

The first fossil representative of the extant chironomid genus Nandeva Wiedenbrug, Reiss & Fittkau, 1998 is described based on a specimen found
in early Eocene (50–53 Ma) Fushun amber from China. The adult male of Nandeva pudens sp. nov. has the long RM vein as a continuation of M
and R4+5, the bare squama, the strongly reduced anal area of the wing and hypopygial characters typical of extant species of the genus. Following
the systematic concept based on adult male morphology and characters examinable in fossil specimens, we present N. pudens as a possible member
of the Tanytarsini, arguing that Nandeva is part of this tribe or a possible sister group to the tribe. This is the first record of Nandeva from the
Palaearctic region.
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CHIRONOMIDAE is a large dipteran family with more
than 7000 extant species distributed worldwide (Pape
et al. 2011). The family has left fossil records since the
Late Triassic (Krzemiński & Jarzembowski 1999) with
most taxa known from Eocene ambers. The fossil chi-
ronomid fauna from amber of the Baltic region (ca 43–
48 Ma) is the best studied and includes the oldest
known members of the tribe Tanytarsini (Seredszus &
Wichard 2007, Giłka 2010, 2011a, Giłka et al. 2013,
Zakrzewska & Giłka 2013, 2014, 2015a, b). Fushun
amber, which derives from mining districts south of
Fushun City, Liaoning Province, China (Fig. 1), has
been dated as early Eocene (50–53 Ma: Wang et al.
2014). Thus, it is slightly older than amber from the
Baltic region. There are 25 species-level names ascribed
to Chironomidae from Fushun amber, all of which have
been originally attributed to the subfamily Chironomi-
nae and placed in six newly proposed tribes: Fushuni-
tendipini, Longicopulini, Lacustitendipini,
Frutexitendipini, Asiatendipini, Hamicaudini (Hong
1981, 2002). Unfortunately, the descriptions provided

by Hong (1981, 2002) are inconsistent with the Code
rules (ICZN 1999, i.a. Article 72.10, specification of
type depository), some names are spelt in at least two
ways (see Evenhuis 2002) and require validation (cf.
Baranov et al. 2015). Moreover, the fossils are poorly
presented, and the drawings are in an obsolete style.
Consequently, on the basis of Hong’s (1981, 2002)
descriptions, the majority of the names originally attrib-
uted to the Chironomidae should be treated as Nemato-
cera incertae sedis at best, and only some of them can
be associated with genera of the subfamily Orthocladi-
inae, presumably also recorded from Baltic and Sakha-
lin ambers (Seredszus & Wichard 2007, Baranov et al.
2015). Regardless of the systematic/nomenclatural
inconsistency in Fushun chironomid studies, no records
of the Tanytarsini from this amber have been published
to date.

Here, the first fossil representative of Nandeva
Wiedenbrug, Reiss & Fittkau, 1998 is described from
Fushun amber. Although the genus has been erected
relatively recently, several concepts for its systematic
(tribal) placement have been proposed—within or close
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to each of all three tribes of the subfamily Chironomi-
nae: Chironomini (Wiedenbrug, Reiss & Fittkau 1998,
Cranston 1999), Pseudochironomini (Cranston et al.
2010, 2012) or Tanytarsini (Sæther & Roque 2004,
Andersen et al. 2011), for which reason Nandeva
undoubtedly deserves to be called enigmatic. As a con-
tribution to the concepts referred to above, we present
an adult male that has several characters regarded as
characteristic of Tanytarsini, arguing that Nandeva
forms a group closely related to this tribe or is a mem-
ber of this tribe. If so, our record represents the oldest
known Tanytarsini species and the first record of Nan-
deva from the Palaearctic region.

Materials and methods
A single male preserved in a piece of Fushun amber
(China) was examined (Fig. 2A, B). The amber was
ground and polished manually. Measurements of the
specimen are in micrometres, except for the total length
(in millimetres, rounded off to the first decimal place).
The body was measured from the antennal pedicel to
the end of the gonostylus, and the wing from the arcu-
lus to the tip. Lengths of leg segments and palpomeres
were rounded off to the nearest 5 and 1 μm, respec-
tively. The antennal, leg and venarum ratios (AR, LR,
VR) were calculated to the second decimal place. The
morphological terminology and abbreviations follow
Sæther (1980). The photographs were taken using the
classic microscope PZO Biolar SK14 and the Helicon
Focus 6 image-stacking software. The holotype is
deposited in the Nanjing Institute of Geology and
Palaeontology, Chinese Academy of Sciences.

Systematic palaeontology
Family CHIRONOMIDAE Newman, 1834
Subfamily CHIRONOMINAE Newman, 1834
Tribe (?) TANYTARSINI Zavřel, 1917

Nandeva Wiedenbrug, Reiss & Fittkau, 1998

Nandeva pudens sp. nov.

Type material. Holotype: adult male (distal part of left
antennal flagellum, tarsi of mid and hind legs missing)
preserved in 6.5 × 2 mm semi-spherical piece of amber
(early Eocene, 50–53 Ma, Fushun mine, Fig. 1),
NIGP157006 (Fig. 2A, B).

Etymology. The specific epithet is derived from the Latin
adjective for modest or ashamed, in reference to the most
important part of the hypopygium hidden in detritus.

Diagnosis. AR 0.77. RM long (55 μm), arranged as a
continuation of M and R4+5 and slightly oblique relative
to them. FCu placed distinctly distally of RM, VRCu

1.48. R4+5 ending slightly distally of M3+4. Setae or setal
tubercles on squama absent. Superior volsella broadened
basally, narrowed at mid-length, curved and posterome-
dially directed, with one basal and three subapical setae.
Inferior volsella parallel-sided at three-quarters length,
narrowed subapically and tapering to pointed apex.

Description. Adult male (n = 1).
Total length. Total length is ca 1.5 mm; wing length

795 μm.
Head (Fig. 2C–E). Eyes bare, reniform, without

dorsomedian extensions, broadly separated by frons.

Fig. 1. Geographical distribution of Nandeva.
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Frontal tubercles absent. Antenna with 13 well-
discernible flagellomeres, AR 0.77, plume fully devel-
oped (Fig. 2D). Fourth palpomere shorter than third;
length of palpomeres 2–4 (μm): 28, 125, 105 (fifth
palpomere deformed). At least three setae placed in
proximal part of clypeus.

Thorax chaetotaxy. Ac at least 18; Dc at least 3 or
4; Scts and Pa unobservable.

Wing (Fig. 3A, B). Slender, broadest at three-quarters
length, maximum width: 220 μm, length/width ratio 3.61.

Anal lobe not developed. RM long (55 μm), arranged as a
continuation of M and R4+5 and slightly oblique relative to
them (Fig. 3B). Sc, R2+3 and An not observed. FCu dis-
tinctly distal of RM, VRCu 1.48. Veins ending as follows
(in order from base to tip): Cu1 and R1, M3+4, R4+5, M1+2.
Membrane covered with dense macrotrichia in all cells and
most of veins. Setae or setal tubercles on squama absent.

Legs. Spurs of fore leg tibia unobservable. Mid- and
hind tibia with two well-separated combs (teeth up to
16 μm long), each comb bearing more or less curved

Fig. 2. Nandeva pudens sp. nov., adult male, holotype, NIGP157006 (early Eocene, 50–53 Ma, Fushun mine, China). A, B, Inclusion in amber;
C, Habitus; D, Antenna (white arrows: borders between flagellomeres); E, Head.
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long spur (20–28 μm; Fig. 3C, D). See Table 1 for
length of leg segments and leg ratios.

Hypopygium (Fig. 4). Gonostylus ca 95 μm long,
distinctly longer than gonocoxite, slender, parallel-
sided and slightly tapering towards tip. Anal tergite
and base of anal point unobservable (hidden in a frag-
ment of detritus); anal point long, narrow, with pointed
apex. Superior volsella (Fig. 4D, E) with broadened
basal part, distinctly narrowed at mid-length, slightly
curved and posteromedially directed, bearing one basal
(lateral) seta and three subapical setae on median
margin. Digitus or digitiform extension not observed.
Inferior volsella parallel-sided at three-quarters, dis-
tinctly narrowed subapically and tapering to pointed
apex, bearing several setae placed in distal part on
lateral margin.

Discussion
Systematics

As no other fossil records of Nandeva have been pub-
lished, N. pudens can only be compared with extant
species. The set of characters best separating N. pudens
includes the shape and setation of the superior volsella,
distinctly narrowed at mid-length, bearing a single basal
and three subapical setae (Fig. 4D, E). A slightly simi-
lar setation or shape of superior volsellae is known
from N. latiloba Sæther & Roque, 2004 (but the supe-
rior volsella is stouter than that in N. pudens) or N.
strixinorum Sæther & Roque, 2004 (setae more numer-
ous and stronger; cf. Sæther & Roque 2004, figs 8, 9
and Andersen et al. 2011, figs 21–24). Another diag-
nostic character is the shape of the inferior volsella
(Fig. 4C), which resembles the shape known from N.
gaucha Wiedenbrug, Reiss & Fittkau, 1998 (Wieden-
brug et al. 1998, fig. 3) and N. strixinorum; however,
these two species and N. pudens are easily separable by
the shape of the gonostylus (much longer and narrower
in N. pudens) and AR (higher in N. pudens). All Nan-
deva species, including N. pudens, differ from N. fit-
tkaui Cranston, 1999, which is distinct in the shape of
the anal tergite, deeply incised longitudinally and bear-
ing a spatulate anal point, a setose superior volsella

Fig. 3. Nandeva pudens sp. nov., adult male, holotype, NIGP157006 (early Eocene, 50–53 Ma, Fushun mine, China). A, Wing photographed in
transmitted light; B, wing vein RM; C, D, tibial combs and spurs of mid (C) and hind leg (D).

fe ti ta1 ta2 ta3 ta4 ta5 LR

p1 445 350 365 260 185 105 55 1.04
p2 445 335 – – – – – –
p3 455 430 – – – – – –

Table 1. Leg segment lengths (μm) and leg ratios of male
Nandeva pudens sp. nov.

4 WOJCIECH GIŁKA et al. ALCHERINGA

D
ow

nl
oa

de
d 

by
 [

O
rt

a 
D

og
u 

T
ek

ni
k 

U
ni

ve
rs

ite
si

] 
at

 1
1:

55
 1

3 
M

ay
 2

01
6 



covered with microtrichia basally and a concave apex
of the inferior volsella (cf. Cranston 1999, figs 26–29).
Apart from the hypopygial diagnostic structures, N.
pudens features the wing vein R4+5 ending slightly dis-
tal of M3+4 (an arrangement opposite to that known
from extant Nandeva), and the exceptionally long RM
vein being distinctly longer than those described in
extant species (Fig. 3B). The strongly elongated RM,
arranged as a continuation of M and R4+5 and slightly
oblique relative to them, together with the reduced anal
lobe of the wing and the bare squama, form a set of
characters diagnostic for the Tanytarsini (e.g., Cranston
et al. 1989, Sæther & Roque 2004, Giłka 2011b)—all
displayed by the male of N. pudens (Fig. 3A, B).

Within the recent comprehensive discussion based on
both morphological characters and complex parsimony
analyses (Cranston 1999, Sæther & Roque 2004, Ander-
sen et al. 2011) and with respect to a dated molecular
phylogeny analysing the background of Chironomidae
(Cranston et al. 2010, 2012), the tribal position of Nan-
deva remains unresolved. Originally, Nandeva was
assigned to the tribe Chironomini on the basis of three
Neotropical species (Wiedenbrug, Reiss & Fittkau 1998).
Soon after that, N. fittkaui was described from Australia,
and noted to display a convergent resemblance to the
tribe Tanytarsini, thus the genus was suggested to be
retained in Chironomini and was analysed with a group

of several Gondwanan genera: Nilodosis Kieffer, 1921,
Fissimentum Cranston & Nolte, 1996 and Imparipecten
Freeman, 1961 (Cranston 1999). Later, as other species
were described from the Neotropics, the genus was
revised (the revision including significant corrections to
the wing venation pattern) and presented as belonging to
the Tanytarsini based on parsimony analysis performed
against the background of all the genera of the tribe
(Sæther & Roque 2004). Descriptions of further species,
including females, allowed (Andersen et al. 2011) to ver-
ify this concept and to define Nandeva as part of
Tanytarsini or as part of the tribe’s sister group. In that
study, N. fittkaui was suggested to be placed in a separate
genus owing to its unusual characters of the pupa, female
and male (see above); thus, the species was entered
separately in the data matrix (Andersen et al. 2011). As a
result, N. fittkaui appeared as sister to other Nandeva plus
the remaining Tanytarsini (a high Bremer support for the
Tanytarsini including Nandeva minus N. fittkaui;
Andersen et al. 2011, fig. 2). However, these analyses
also indicated that N. fittkaui could be closely related to
the Neotropical Nandeva species. A description of the
wing venation, unknown from pharate specimens of N.
fittkaui would verify the concept of the species being
included in Nandeva, excluded as a separate genus or, if
the venation pattern does not conform to that of the
Tanytarsini type, into a different tribe. The dated
molecular phylogeny analysed by Cranston et al. (2012)
weakly supported inclusion of Nandeva into the tribe
Pseudochironomini where Riethia Kieffer, 1917 +
Nandeva (with two species from Brazil and Australia,
determined to the genus level) were treated as a group sis-
ter to Tanytarsini. It is worth noting that both Andersen
et al. (2011) and Cranston et al. (2012) agreed that the
Pseudochironomini remain largely untested (only Riethia
was sampled), which can lead to different results when
representatives of other genera are included; moreover,
the generic composition and the monophyly of the Pseu-
dochironomini is uncertain (Trivinho-Strixino et al. 2009,
Cranston et al. 2012).

Taking the above concepts into account and compar-
ing them with our results based on the oldest known Nan-
deva species, we argue that this genus may indeed be
pivotal in resolving the phylogeny of subfamily Chi-
ronominae. The characters regarded as diagnostic for
Tanytarsini (i.e., the wing structure) are now confirmed in
the fossil N. pudens, which suggests that Nandeva indeed
represents the Tanytarsini or a sister group to this tribe.

This hypothesis is supported by the recent descrip-
tion of the fossil genus Eonandeva from the slightly
younger Baltic amber (Zakrzewska & Giłka 2015b).
That description demonstrates a clear similarity of the
genus to both N. pudens and extant Nandeva. A set of
generic apomorphies of Eonandeva: a subapical flat-
tened lobe on the median margin of the gonostylus and
a strongly elongated and parallel-sided superior volsella
leaves no doubt that this is a separate genus. However,
both Eonandeva and Nandeva show similarities in the

Fig. 4. Nandeva pudens sp. nov., adult male, holotype, NIGP157006
(early Eocene, 50–53 Ma, Fushun mine, China). A–C, Hypopygium
in dorsal (A, C) and ventral aspect (B), photographed in transmitted
light (A, B) and drawn (C); D, E, superior volsella photographed in
transmitted light (D) and drawn (E); F, inferior volsella.
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wing, which displays all the characters typical of the
Tanytarsini. If the full set of those characters (shape +
bare squama + wing covered by macrotrichia + vena-
tion pattern), and particularly the structure of the RM
vein, are indeed crucial in the Tanytarsini phylogeny,
Nandeva is an exception only because of the dual state
of the wing squama (with sparse setae or bare as in N.
pudens), which can be perceived as a polymorphy. We
propose to redefine the states of this character consid-
ered thus far (cf. Sæther & Roque 2004, character 15)
to the following: squama bare, with sparse setae, with a
fringe of setae. When interpreted this way, the lack of a
typical fringe of setae separates Nandeva (several sparse
setae present at most) from the majority of the Chirono-
mini and Pseudochironomini, and the former of the
states mentioned (plesiomorphic) occurs in N. pudens—
the oldest representative of Nandeva. Sæther & Roque
(2004, p. 72) provided a synopsis of major tribal
synapomorphies (including those common to nearly all
the Tanytarsini and almost absent outside the tribe)
important for the Tanytarsini phylogeny.

Phylogenetic relationships between Nandeva, Eonan-
deva and the remaining Tanytarsini are still unresolved.
Assuming the two genera to represent the Tanytarsini or
to belong to the tribe’s sister group, we see at least
three possible scenarios: 1: Eonandeva as a stem group
for the Tanytarsini (when Nandeva is included into the
tribe); 2: Eonandeva + Nandeva as a sister group to the
remaining Tanytarsini genera and placed inside the
tribe; 3: Eonandeva + Nandeva as a sister group to all
the Tanytarsini, placed outside the tribe. We can not
exclude any of the possible tribal attributions of Nan-
deva owing to poor knowledge of the immature stages
of the genus and fossil chironomids, including the
Tanytarsini.

Biogeography

Over time, the Palaearctic biota has undergone numer-
ous transformations induced by climate changes, and is
still recovering from the effects of the Pliocene/Pleis-
tocene glaciations. As evidenced by fossil records,
many archaic groups that vanished in the Northern
Hemisphere persist in southern latitudes. Araucariaceae,
an ancient family of coniferous trees, is among the
best-studied relictual groups of southern distribution,
known from three genera, including Araucaria with ca
20 extant species from the Neotropics, Australasia and
southern South America. It is, however, considered to
be a cosmopolitan element in the Mesozoic (Philippe
et al. 2004, Dettmann & Clifford 2005). Studies of both
the palaeobotany, particularly of archaic woodlands and
their resin productivity, and amber inclusions are targets
of mainstream palaeontological research (e.g., Jarzem-
bowski et al. 2008). Well-documented distribution pat-
terns of austral/Gondwanan elements or remnants of
Gondwana (Grimaldi & Engel 2005), similar to that of
Araucaria, are known from Mesozoic midges (Chirono-

midae, Ceratopogonidae), including those called the liv-
ing fossils. The biting-midge Austroconops Wirth &
Lee, 1958 with seven extinct species dating back to the
Cretaceous (Lebanese, Spanish, Burmese, French and
Taimyr ambers ca 83–130 Ma) still occurs in Western
Australia. The relictual extant Leptoconops Skuse,
1889, placed among the oldest ceratopogonids and pre-
sumably distributed worldwide during the Cretaceous,
occurs in the tropics at present (Szadziewski 2008,
Szadziewski et al. 2015). Within the non-biting midges,
the biogeography of the subfamily Podonominae, with
the majority of extant species known from the Southern
Hemisphere, is among the best studied and is important
in understanding the origin and distribution patterns of
the Chironomidae (Brundin 1966, Cranston & Edward
1998, Cranston et al. 2010, 2012). The oldest records
of Podonominae or Podonominae/Tanypodinae-like chi-
ronomids come from Jurassic deposits, all from Eurasia:
Siberia (Kalugina 1985), Mongolia (Lukashevich 2012,
Lukashevich & Przhiboro 2012) and Germany (Ansorge
1996). The oldest amber-entombed Podonominae-like
midges include the Early Cretaceous Libanochlites
Brundin, 1976 described from Lebanese amber, ca 125
Ma (Brundin 1976), although Veltz et al. (2007) consid-
ered this genus to be a member of Tanypodinae.
Podonominae are known also from Eocene Baltic amber
(Seredszus & Wichard 2011), including that from the
Rovno region (Baranov et al. 2014). It is noteworthy
that all known Eocene representatives of this subfamily
belong to the tribe ‘Boreochlini’ sensu Cranston et al.
(2012), so they represent the Northern Hemisphere
Podonominae. The evidence referred to above clearly
indicates that the Podonominae have been much more
widespread in the Northern Hemisphere in the Mesozoic
and Paleogene. This pertains also to Nandeva. Our pre-
sent record of Nandeva supplies evidence that the genus
evolved 50–53 Ma or earlier, and indicates that the dis-
tribution of Nandeva might have been much wider in
that period than at present. The genus is so far repre-
sented by eight extant species distributed in Australia,
the Neotropics and Mexico (Wiedenbrug et al. 1998,
Sæther & Roque 2004, Andersen et al. 2011), thus, this
is the first Nandeva record from the Palaearctic region
(Fig. 1). Several hypotheses for the biogeography and
origin of Nandeva have been presented based on the
distribution pattern of extant species and their ecology.
Cranston (1999) suggested that Nandeva shows an old
outer Gondwanan warm-eurytopic distribution. Sæther
& Roque (2004) presented three possibilities: the north-
ern Gondwanan connection (warm eurytopic), a
transantarctic Gondwanan connection (cool stenother-
mic) and a Beringian connection (cf. Sæther 2000).
Assuming that Nandeva appeared 50–53 Ma or even in
the Cretaceous, as indicated by a dated molecular phy-
logeny (Cranston et al. 2012), each of those possibili-
ties seems possible. Nevertheless, the present record of
N. pudens in eastern Asia might be construed as sup-
porting the concept of the Beringian connection for
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Nandeva in the Palaeogene or even earlier. Unfortu-
nately, there are no records of any Chironominae from
the Mesozoic as yet, except for the only known unspec-
ified representative of the subfamily found in Taimyr
amber (85–87.5 Ma) by Kalugina (1974).
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