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a  b  s  t  r  a  c  t

Examination  of  fossil  ant  specimens  from  various  private  and  institutional  German  collec-
tions of  Baltic  amber  has revealed  a  new  genus  and  species  of  Myrmicinae,  described  here
as Thanacomyrmex  hoffeinsorum  gen.  et  sp.  nov.  The  new  worker  morphotype  shares  some
similarities  with  the  coeval  extinct  genus  Parameranoplus  Wheeler,  also  from  Baltic  amber,
and the  extant  genera  Pristomyrmex  Mayr  and  Acanthomyrmex  Emery,  suggesting  place-
ment of  the new  fossil  in  the  Myrmecina  genus-group  within  the  tribe  Crematogastrini.
The  new  genus  highlights  the tremendous  diversity  of  ants  that  evolved  in  the Palaeogene
European  forests  and composed  the first  major  radiation  of  crown-group  ants.

©  2019  Académie  des  sciences.  Published  by Elsevier  Masson  SAS.  This  is  an  open  access
article  under  the  CC  BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/4.

0/).
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r  é  s  u  m  é

L’examen  de  fourmis  fossiles  dans  diverses  collections  privées  et  institutionnelles  alleman-
des d’ambre  balte  a révélé  un  nouveau  genre  et  une  nouvelle  espèce  de  Myrmicinae,  décrits
ici  comme  Thanacomyrmex  hoffeinsorum  gen.  et  sp.  nov.  Ce  nouveau  morphotype  d’ouvrière
partage  des  similitudes  avec  le genre  éteint  Parameranoplus  Wheeler,  également  connu  de
l’ambre  balte,  et  les  genres  actuels  Pristomyrmex  Mayr  et Acanthomyrmex  Emery,  suggérant
le placement  du  nouveau  fossile  dans  le  groupe  de  genres  Myrmecina,  parmi  la  tribu  Cre-

matogastrini.  Le nouveau
les forêts  paléogènes  d’E
couronne  des  fourmis.

© 2019  Académie  des  s
Open  Access  sous  licenc
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ciences.  Publié  par Elsevier  Masson  SAS.  Cet  article  est  publié  en
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1. Introduction

The hyperdiverse Myrmicinae is the most speciose sub-
family of ants today, composing nearly half of the 13,501
extant valid species (Bolton, 2019). A first major burst
of diversification of this subfamily is recorded during the
Eocene, 56 to 34 million years ago, and myrmicines were
already slightly dominant over the remaining myrmeco-
fauna by the end of this period, composing nearly 30% of
the total ant species known for the Late Eocene (Fig. 1).
The rise to dominance of the Myrmicinae was thus remark-
ably fast given their relatively short history compared
to the entire Formicidae: molecular phylogenetic studies
estimate that crown-group myrmicines originated in the
Late Cretaceous, between 73 and 98.6 Ma  (age estimates
given as “mean values”) or even in the Cenozoic, around
61 Ma  (Borowiec et al., 2019; Brady et al., 2014; Moreau
and Bell, 2013; Schmidt, 2013; Ward et al., 2015). And
the major extant clades should be considerably younger,
with age estimates ranging from 52 to 71 Ma  (Ward et al.,
2015). These estimates are more or less consistent with
the fossil record: the earliest representatives of extant
myrmicine genera have been described from the Mid-
dle Eocene Kishenehn Formation (ca.  46 Ma)  of Montana
and Sakhalin amber (43–47 Ma), as Crematogaster aurora
and Aphaenogaster dlusskyana,  respectively (LaPolla and
Greenwalt, 2015; Radchenko and Perkovsky, 2016). Earlier
specimens described from Chinese Fushun amber (50–53
Ma)  were all assigned to extinct genera (Hong, 2002) but a
revision of this material is needed. Eocene myrmicines have
also been reported, but remain undescribed, from French
Oise amber (ca.  53 Ma), Indian Cambay amber (50–52 Ma),
and Canadian Hat Creek amber (ca.  52 Ma)  (Archibald et al.,
2018; Aria et al., 2011; Rust et al., 2010). Definitive myr-
micines are yet unknown prior to the Early Eocene.

Baltic amber, here taken in its broad sense includ-
ing Rovno, Saxonian, and Scandinavian ambers, offers the
largest diversity of Myrmicinae from the Eocene (Fig. 1:
60 out of 92 myrmicine species known worldwide). But
even after nearly two centuries since the first description of
Baltic amber ants by Presl (1822), the discovery of unknown
morphotypes in this famous deposit remains possible, as
exemplified by the new genus described herein.

2. Material and methods

2.1. Origin and age of the amber

The new taxon is based on a unique specimen found in
the Baltic amber collection of Christel and Hans-Werner
Hoffeins (Hamburg, Germany). Baltic amber deposits
derive from a wide geographical area along the shores of
the Baltic Sea, and even encompass the shores of east-
ern England and Scotland in their widest acceptance. The
main deposits, however, are found on or near the shores
of eastern Baltic Sea, particularly on the Samland Penin-
sula. Unfortunately, the exact provenance of pieces of Baltic

amber is rarely documented in collections, so is the case of
the piece containing the specimen described herein. Baltic
amber predominantly occurs in the Blue Earth Formation
(or Blue Earth member of the Prussian Formation), which
 18 (2019) 589–597

was  dated as late Bartonian to Priabonian (Upper Eocene,
ca. 34–38 Ma)  based on palynological data (Aleksandrova
and Zaporozhets, 2008; Kosmoswska-Ceranowicz et al.,
1997). An older Lutetian age (ca. 41–48 Ma)  of the Blue
Earth Formation was suggested by Ritzkowski (1997) based
on the dating of its glauconite content, but this method
can give overestimated ages (Clauer et al., 2005). Smaller
amounts of amber also occur in the older Lower Blue
Earth Formation (Lutetian) as well as in younger Oligocene
sediments. However, Oligocene amber may  correspond to
redeposited Eocene material (Standke, 2008). In the recent
years, several studies have emphasized the similarities and
differences between Baltic, Rovno, and Bitterfeld ambers
based on shared arthropod and plant species as well as
similar ı13C signatures, suggesting a close age for these
three ambers (Dlussky and Rasnitsyn, 2009; Dunlop et al.,
2018; Mänd et al., 2018; Perkovsky, 2018; Perkovsky et al.,
2010; Tolkanitz and Perkovsky, 2018). However, Bitterfeld
amber is found in a late Oligocene stratum (23.8–25.3 Ma)
and there is a continuing debate on whether it is truly
Oligocene or late Eocene in age, but an older Eocene age
seems excluded (Dunlop et al., 2018; Schmidt and Dörfelt,
2007; Standke, 2008; Wimmer  et al., 2008). Altogether,
this converges toward a rather late Eocene age for most
of the fossiliferous Baltic amber (i.e. that from the Blue
Earth layers), leading to an estimated age range of 34 to 38
Ma (Priabonian), which is adopted here, although an older
Lutetian age cannot be excluded for at least some amber
pieces. Further discussions on the age, geological setting,
and paleobiota of Baltic amber can be found in Weitschat
and Wichard (2010) and Sadowski et al. (2017).

2.2. Preparation and study of the fossil

The amber piece has been polished, then encased in a
block of polyester resin (see detailed method in Hoffeins,
2001). This block has been further polished to facili-
tate the dorsal view of the ant, and is now measuring
18 × 12 × 7 mm.  The ant is exquisitely preserved, although
missing the right antenna, right foreleg, left mid  and hind
legs as well as the apical tarsomeres of all legs. It is pre-
served with a mite, two  ant eggs, and several plant debris
including stellate hairs as syninclusions.

Observations, measurements, and photographs were
made using a Leica MZ  APO stereomicroscope equipped
with an ocular micrometer and a Canon 5D Mark II camera.
Helicon Focus 6.7 software was  used to build composite
images from a series of photographs taken at different
focal planes. Images and specimen data will be available
on AntWeb (http://www.antweb.org/) upon publication of
the present manuscript.

2.3. Abbreviations used

The measurements and indices used in this study follow
Hita Garcia et al. (2017).
EL = Eye length: maximum diameter of the compound
eye measured in oblique lateral view (Fig. 2A).

HL = Head length: maximum distance from the mid-
point of the anterior clypeal margin to the midpoint of the

http://www.antweb.org/
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Fig. 1. Relative proportions among described species of the main four subfamilies of ants as recorded in the Eocene, highlighting the rise to dominance of
the  Myrmicinae. Data compiled from the species list of the fossil ants of the world available at https://www.antweb.org/ (accessed 10 January 2019). Early
Eocene  refers to Ypresian records; Middle Eocene refers to Lutetian–Bartonian records; and Late Eocene refers to Priabonian records.
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ig. 1. Proportions relatives des espèces décrites dans les quatre princip
es  Myrmicinae. Données issues de la liste des espèces de fourmis fossiles
’Éocène inférieur comprend les données de l’Yprésien, l’Eocène moyen c

osterior margin of the head, measured in full-face view
Fig. 2B).

HW = Head width: maximum head width measured
irectly behind the eyes in full-face view (Fig. 2B).

PDL = Peduncular length: length of the petiolar peduncle
isible from the propodeal lobes to the anterior limit of the
ode, in dorsal view (Fig. 2D).

PH = Pronotal height: maximum height of the pronotum
easured in lateral view (Fig. 2A).
PL = Petiolar length: maximum median length of the

etiole measured in dorsal view, from the propodeum
o the postpetiole (Fig. 2D). In details: PL = PDL + PTL + the
emaining distance from the posterodorsal angle of the
etiolar node to the anterior edge of the postpetiole.

PPH = Postpetiole height: maximum height of the post-
etiole measured in lateral view (Fig. 2A).

PPL = Postpetiole length: maximum length of the post-
etiole measured in dorsal view (Fig. 2D).

PPW = Postpetiole width: maximum width of the post-
etiole measured in dorsal view (Fig. 2D).

PTH = Petiolar node height: maximum height of the peti-
lar node measured in lateral view from the highest median
oint of the node to the ventral outline. The measuring line

s positioned at an orthogonal angle to the ventral outline
f the node (Fig. 2A).

PTL = Petiolar node length: maximum length of the dor-
al face of the petiolar node from the anterodorsal to the
osterodorsal angle, measured in dorsal view and exclud-

ng the peduncle (Fig. 2D).

PTW = Petiolar node width: maximum width of the dor-

al face of the petiolar node measured in dorsal view
Fig. 2D).
s-familles de fourmis pour l’Éocène, illustrant la dominance progressive
de, accessible à https://www.antweb.org/ (consultée le 10 Janvier 2019).

 Lutétien–Bartonien et l’Éocène supérieur celles du Priabonien.

PW = Pronotal width: maximum width of the pronotum
measured in dorsal view (Fig. 2C).

SL = Scape length: maximum straight-line length of
the scape, excluding the antennal condyle [= antennal
bulb + neck] (Fig. 2B).

WL  = Weber’s length: diagonal length of the mesosoma
in lateral view from the anterior-most point of pronotal
slope (excluding the collar) to the posteriormost extension
of propodeal lobes (Fig. 2A).

TL = Total body length (excluding the
sting) = HL + WL  + PL + PPL + gaster length.

CI = Cephalic index: HW/HL × 100.
SI = Scape index: SL/HW × 100.
OI = Ocular index: EL/HW × 100.
DMI  = Dorsal mesosoma index: PW/WL  × 100.
LMI  = Lateral mesosoma index: PH/WL × 100.
LPeI = Lateral petiole index: PTL/PTH × 100.
DPeI = Dorsal petiole index: PTW/PTL × 100.
LPpI = Lateral postpetiole index: PPL/PPH × 100.
DPpI = Dorsal postpetiole index: PPW/PPL × 100.
PPI = Postpetiole index: PPW/PTW × 100.
PTI = Petiolar index: PTH/PTL × 100.

3. Systematic palaeontology

Class Insecta Linnaeus, 1758
Order Hymenoptera Linnaeus, 1758
Family Formicidae Latreille, 1809

Subfamily Myrmicinae Lepeletier de Saint-Fargeau,

1835
Genus Thanacomyrmex gen. nov.

https://www.antweb.org/
https://www.antweb.org/
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Fig. 2. Schematic line drawings of a generalized myrmicine ant, illustrating the measurements used in this study. A. Body in profile view. B. Head in full-face
w. (Illus
esures u
ustratio
view.  C. Mesosoma in dorsal view. D. Petiole and postpetiole in dorsal vie
Fig. 2. Schéma général d’une fourmi Myrmicinae, avec indication des m
C.  Mésosome en vue dorsale. D. Pétiole et post-pétiole en vue dorsale. (Ill

Type species.  Thanacomyrmex hoffeinsorum sp. nov., by
monotypy.

Diagnosis (worker). With characters of the Myr-
micinae, plus the following unique combination of
characters: frontal lobes absent (antennal sockets and
torular lobes clearly exposed in frontal view); anten-
nal scrobes and ocelli absent; antennae 11-segmented,
with weakly defined 3-segmented club; clypeus poste-
riorly broadly inserted between antennae, with median
portion flat and longitudinally bicarinate; anterior clypeal
margin weakly convex laterally, weakly concave medi-
ally, the median portion with paired setae; masticatory
margin of mandibles with 2 small teeth followed

by 7 widely spaced, blunt denticles; compound eyes
small; pronotal humeri tuberculate; promesonotal suture
absent dorsally; propodeum and petiole bispinose;
propodeal lobes present; petiole with short peduncle,
tration: C. Cheny; B–D modified from Hita Garcia et al., 2017).
tilisées dans ce travail. A. Corps en vue latérale. B. Tête en vue de face.

n: C. Cheny; B–D modifiées d’après Hita Garcia et al., 2017).

postpetiole broadly rounded dorsally; hind tibia with one
short simple spur; head and mesosoma coarsely rugose
to areolate rugose; petiole and postpetiole reticulate
rugose. Main pilosity of dorsum of head and body simple,
sparse.

Etymology. The genus name is an anagram of Acan-
thomyrmex, which shares many morphological similarities
with the new taxon. The gender is masculine.

Thanacomyrmex hoffeinsorum sp. nov.
(Figs. 3 and 4)
Type material. Holotype CCHH 1628-6 (worker); housed
in the Senckenberg Deutsches Entomologisches Institut
Müncheberg, Germany (SDEI).

Type locality and horizon. In Baltic amber, late Eocene
(likely Priabonian, ca.  34–38 Ma).



C. Chény et al. / C. R. Palevol 18 (2019) 589–597 593

Fig. 3. Photographs of the holotype worker (CCHH 1628-6) of Thanacomyrmex hoffeinsorum gen. et sp. nov. from Baltic amber. A. Right dorsolateral view.
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.  Left ventrolateral view. C. Dorsal view. D. Detail of head. The white arro
ig. 3. Photographies de l’holotype (CCHH 1628-6) de Thanacomyrmex ho
entrolatérale gauche. C. Vue dorsale. D. Détail de la tête. La flèche blanch

Etymology.  The specific epithet is a patronym for Chris-
el and Hans-Werner Hoffeins who generously provided
ccess to the specimen for study.

Diagnosis. As for the genus (see above).
Description. Worker. Entire body including legs and

ntennae sparsely covered with simple short setae; may
e very sparse or absent in places on propodeum, petiole,
nd gaster.

Head. In full-face view, with sides subparallel, posterior
orners broadly rounded, posterior margin shallowly con-
ave. Compound eye subcircular, small and weakly bulging,
nserted on the laterodorsal boundary slightly anterior to

idlength of head. Frontal carinae present, short, terminat-
ng just behind the antennal fossae against a longitudinal
uga (see head’s sculpture below), and strongly divergent
osteriorly. Antennal sockets and torular lobes exposed,
he antennal fossae clearly visible, located close to the
nterior margin of head (i.e. lateral portions of clypeus
educed to a thin cuticular bridge in front of antennal
ockets); antennal scape bent almost at right angle in its
asal part, not surpassing occipital margin, about 5.5× as

ong as pedicel; first flagellomere half as long as pedi-
el, following flagellomeres gradually incrassate toward
pex; apical flagellomere with acute tip. Median clypeal
ortion anteriorly with two short setae, with sides lon-
itudinally carinate. Mandibles stoutly triangular, with
asal angle acute, basal margin smooth; masticatory mar-
in with apical and preapical teeth subequal in size,
mall, followed by a distinct diastema and 7 blunt denti-
les each widely separated; fine rugose sculpture present

asally on lateral outer surface of mandibles; outer edge
f mandible bearing one row of fine suberect setae; inner
urface of mandible bearing one row of similar setae along
ates the posterior portion of the frontal carina.
m gen. et sp. nov., dans l’ambre balte. A. Vue dorsolatérale droite. B. Vue
e la partie postérieure de la carène frontale.

masticatory margin. Head capsule coarsely rugose, the
dorsal surface between compound eyes with 20 longitu-
dinal, irregular rugae reaching to posterior margin of head,
the rugae rarely reticulated; lateral and ventral sides of
head areolate rugose, flame-shaped anteriorly then pro-
gressively foveate subcircular pits.

Mesosoma. In dorsal view, mesosoma anteriorly
swollen, promesonotal suture absent (but suture is con-
spicuous from lateral view); pronotum with a pair of
tubercles on humeral angles; metanotal groove shallow;
propodeum with a pair of long sharp spines directed back-
ward, upward and outward, and distinctly curved toward
acute tip; propodeal lobes well developed as a subrect-
angular lamella with rounded ventral corners and slightly
angulate dorsal corners; legs relatively short, metacoxa not
distinctly larger than pro- and mesocoxae; profemur only
weakly swollen, protibia progressively swollen toward
apex; metatibia and metafemur distinctly swollen around
two thirds of length; cuticle ornamented dorsally and lat-
erally by longitudinal irregular ridges forming a network
with pits more or less elongate.

Waist segments and gaster.  In profile view, petiole
with short anterior peduncle; petiolar tergite forming a
distinct triangular node with short acute spines at apex
(= petiole bispinose), with anterior and posterior surfaces
strongly inclined, nearly flat, the posterior surface about
half as long as anterior one; subpetiolar process developed
as a thin and straight lamella; postpetiole globular, slightly
shorter and broader than petiole, the tergite broadly
rounded; helcium positioned at the anterior face of abdom-

inal segment IV; gaster ovoid, the first tergite much larger
than following ones; petiole and postpetiole finely reticu-
late; postpetiole transversely rugose.
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Fig. 4. Drawings of holotype worker (CCHH 1628-6) of Thanacomyrmex hoffeinsorum gen. et sp. nov. from Baltic amber (Illustration: C. Cheny). A. Right
le in dor
um gen.
ue dors
dorsolateral view. B. Left ventrolateral view. C. Detail of the right mandib
Fig. 4. Dessins de l’holotype (CCHH 1628-6) de Thanacomyrmex hoffeinsor
droite.  B. Vue ventrolatérale gauche. C. Détail de la mandibule droite en v

Measurements (in mm)  and indices.  TL 3.5; HL 0.9; HW
0.8; SL 0.5; EL 0.2; PH 0.5; PL 0.4; PW 0.7; WL  0.8; PDL 0.1;
PTL 0.3; PTH 0.4; PTW 0.2; PPL 0.2; PPH 0.3; PPW 0.3; CI
89; SI 62.5; OI 25; DMI  87; LMI  62; LPeI 12; DPeI 67; LPpI
67; DPpI 100; PPI 150; PTI 133.

4. Discussion

The new fossil looks superficially similar to the extant
genus Acanthomyrmex; however, it differs by the anten-
nae with 11 segments (vs. 12 segments in Acanthomyrmex),
the antennal scrobes absent (vs. present), the basal angle
of mandibles acute (vs. straight or obtuse), the anterior
clypeal margin smooth and without an unpaired seta
(vs. 2 clypeal processes and an unpaired median seta

present), the pronotum with humeral tubercles (vs. prono-
tum bispinose), the petiole with a short anterior peduncle
(vs. elongate peduncle), the suture between first gastral ter-
gite and sternite regularly curved (vs. M-shaped basally),
sal view. Scale bar (A, B): 1 mm.
 et sp. nov. dans l’ambre balte (Illustration: C. Cheny). A. Vue dorsolatérale
ale. Barre d’échelle (A, B) : 1 mm.

and the presence of short standing hairs (vs. long standing
hairs). Fossils of Acanthomyrmex are yet unknown.

The fossil morphotype also shares some features with
the extant genus Pristomyrmex,  such as the antennae
with 11 segments and a weakly defined club, the frontal
lobes vestigial or absent and antennal scrobes indistinct,
the absence of an unpaired median seta on the anterior
clypeal margin, the compound eyes of medium size, the
absence of promesonotal suture dorsally, the presence
of propodeal lobes, and the suture between first gastral
tergite and sternite regularly curved. But the new fossil
differs from Pristomyrmex by the clypeus, which is medi-
ally carinate and anteriorly simple (vs. not carinate and
anteriorly denticulate in Pristomyrmex),  the masticatory
margin with 2 small teeth and 7 blunt denticles (vs. 3–5

distinct teeth in Pristomyrmex),  the pronotum tuberculate
(usually with teeth or spines in Pristomyrmex),  the pro-
jecting mesopleural flange absent in Thanacomyrmex, and
the petiole bispinose and with short anterior peduncle
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usually nodiform and with elongate peduncle in Pristo-
yrmex). Our fossil compares similarly with the extinct

pecies of Pristomyrmex described to date: P. elmesi
adchenko & Dlussky from Rovno amber, and P. rasnit-
yni Dlussky & Radchenko from Danish (= Baltic) amber
Dlussky and Radchenko, 2011; Radchenko and Dlussky,
018a). A third species, Pristomyrmex archaios Radchenko

 Dlussky, was described from Bitterfeld amber based on
ale specimens (Radchenko and Dlussky, 2018a) and is

hus not directly comparable to our worker specimen.
Finally, the new fossil looks rather similar to Param-

ranoplus primaevus Wheeler, which was also described
rom Baltic amber (Wheeler, 1915). Indeed, they both have
he antennae 11-segmented and terminating in a weakly
efined 3-segmented club, with the scape distinctly curved
t its base, large triangular mandibles apparently bluntly
entate (although unclear in P. primaevus),  the propodeum
ispinose, and a similar dorsal sculpture of the head,
ostpetiole, and gaster. But P. primaevus differs by the pres-
nce of conspicuous antennal scrobes and a promesonotal
uture distinct dorsally, the humeral angles armed with
ointed teeth (instead of rounded tubercles), the petiole
odiform (instead of bispinose), and the gaster with dense

ong pubescence (instead of sparse short setae in our fossil).
The unique combination of characters described above

ets this specimen apart from other known myrmicine gen-
ra, hence the assignment to a new genus. Its affinities
ith Acanthomyrmex, Pristomyrmex,  and Parameranoplus,

ll grouped within the Crematogastrini according to Ward
t al. (2015) and Blaimer et al. (2018), suggest placement of
hanacomyrmex in this tribe, and possibly in the Myrmecina
enus-group to which Acanthomyrmex and Pristomyrmex
elong. According to Ward et al. (2015), however, these
wo genera are not closely related to each other within the
enus-group, and a phylogenetic analysis will be needed
o determine whether Thanacomyrmex could be an extinct
ister taxon to one of them, or a possible ancestor to the
ntire genus-group (= a stem Myrmecina genus-group).

. Biogeography and palaeohabitat

The ant fauna from the Eocene Baltic amber shows
emarkable affinities with the modern fauna from the
ndomalayan and Australasian bioregions, with strong sim-
larities in their generic composition (Guénard et al., 2015).
hanacomyrmex well agrees with this biogeographical pat-
ern, being morphologically close to Acanthomyrmex and
ristomyrmex,  two extant genera with a mostly Indo-
alayan distribution today. Acanthomyrmex is currently

estricted to Southeast Asia (South China, Vietnam, Thai-
and, Malaysia, and Borneo), while Pristomyrmex is further

idespread in Eastern Asia, from Japan to Australia, and
n the Afrotropics (Guénard et al., 2017; Janicki et al.,
016), but also occurred in Europe during the Eocene
Dlussky and Radchenko, 2011; Radchenko and Dlussky,
018a). Both genera have a maximum diversity in the Asian
ropics today: in Borneo, Sumatra, and Sulawesi for Acan-

homyrmex (7, 3, and 3 out of the total 17 extant species,
espectively); and in Borneo, the Philippines and New
uinea for Pristomyrmex (11, 19, and 15 out of 61 extant
pecies). Therefore, we may  assume that Thanacomyrmex,
18 (2019) 589–597 595

Pristomyrmex and other ants composing the Baltic amber
fauna lived in similar tropical habitats in Europe during the
Eocene. But the numerous plant remains found fossilized
in Baltic amber merely indicate a warm/temperate climate
and heterogeneous forests with diverse types of habitats,
from coastal and lowland swamps to humid mesophytic
conifer-angiosperm forests interspersed with drier patches
(Sadowski et al., 2017). In our opinion, this supports a Pri-
abonian rather than Lutetian age for Baltic amber, since the
Lutetian coincided with the Middle Eocene Climatic Opti-
mum (MECO, ∼40 million years ago), which was  a transient
period of global warming during the Palaeogene cooling
trend, favoring the extension of tropical biomes in high
latitudes (Bijl et al., 2010; Bohaty et al., 2009). We  ten-
tatively assume that the tropical affinities of Baltic amber
ants were inherited from the MECO and previous hyper-
thermal events that occurred in the Early Eocene (PETM,
ETM 2 and ETM 3), and these ants later vanished from
Europe during the Late Eocene cooling. Yet, it is unknown
whether the affinities of the modern Indomalayan and
Australasian ant fauna with the extinct West Palaearctic
fauna result from contractions of historically wider-ranged
genera (= relictual distribution), or whether some ranges
have shifted into different bioregions over the Late Palaeo-
gene and Neogene. The recent discovery of ant-rich amber
deposits from the Early Eocene of India (Barden et al., 2016;
Rust et al., 2010) and the Miocene of China (Chény et al.,
2018; Zheng et al., 2019), both originating from tropical
dipterocarp rainforests, will help elucidating this question.

6. Conclusion

It is striking that new ant morphotypes are still being
discovered from Baltic amber despite over 150 years of
study since Mayr’s landmark monograph (1868), and tens
of thousands of specimens examined since then (Dlussky
and Rasnitsyn, 2009; Wheeler, 1915). Although more than
200 extinct species have been described from Baltic amber
to date, Penney and Preziosi (2014) estimated that about
30% of ant species are yet to be found from this highly fos-
siliferous amber. This holds particularly true with regards
to male morphotypes that have long remained overlooked
compared to females, but the recent description of several
new species based on males, particularly in myrmicines,
are progressively filling this gap (Dlussky and Radchenko,
2009; Radchenko and Dlussky, 2013, 2016, 2018a, b). Some
treasures are also left within the worker ants, though,
as shown by the new genus described herein. Thorough
studies of institutional and private Baltic amber collec-
tions worldwide may  allow for additional new findings and
improve our understanding of the evolutionary history of
ants.

Acknowledgements

We are greatly indebted to Christel and Hans-Werner
Hoffeins, who  generously provided access to their amber

collection in which the specimen described herein was
found. We  also thank two anonymous reviewers for help-
ful comments on the earlier version of the manuscript. This
work is part of the Ph.D. project of Cédric Chény on the



 Palevol
596 C. Chény et al. / C. R.

“Taxonomy, phylogeny, and biogeography of myrmicine
ants: insight from Cenozoic fossils,” which is partly sup-
ported by the Strategic Priority Research Program (B) of
the Chinese Academy of Sciences (XDB26000000) and the
National Natural Science Foundation of China (41572010,
41622201, 41688103) to Bo Wang.

References

Aleksandrova, G.N., Zaporozhets, N.I., 2008. Palynological characteristics
of  Upper Cretaceous and Paleogene deposits on the west of the Sam-
bian Peninsula (Kaliningrad region), Part 2. Stratigr. Geol. Correl. 16
(3), 528–539, http://dx.doi.org/10.1134/S0869593808050067.

Archibald, S.B., Rasnitsyn, A.P., Brothers, D.J., Mathewes, R.W., 2018. Mod-
ernisation of the Hymenoptera: ants, bees, wasps, and sawflies of the
early Eocene Okanagan Highlands of western North America. Can.
Entomol. 150, 205–257, http://dx.doi.org/10.4039/tce.2017.59.

Aria, C., Perrichot, V., Nel, A., 2011. Fossil Ponerinae (Hymenoptera: Formi-
cidae) in Early Eocene amber of France. Zootaxa 2870, 53–62.

Barden, P., Ware, J., Grimaldi, D., 2016. The ants (Hymenoptera: Formi-
cidae) of early Eocene Indian amber. In: Penney, D., Ross, A.J. (Eds.),
Abstract book of the 7th International Conference on Fossil Insects,
Arthropods and Amber. Siri Scientific Press, Edinburgh, UK, p. 10.

Bijl, P.K., Houben, A.J.P., Schouten, S., Bohaty, S.M., Sluijs, A., Reichart, J.G.,
Sinninghe Damsté, J.S., Brinkhuis, H., 2010. Transient middle Eocene
atmospheric CO2 and temperature variations. Science 330, 819–821,
http://dx.doi.org/10.1126/science.1193654.

Blaimer, B.B., Ward, P.S., Schultz, T.R., Fisher, B.L., Brady, S.G., 2018. Pale-
otropical diversification dominates the evolution of the Hyperdiverse
Ant Tribe Crematogastrini (Hymenoptera: Formicidae). Insect Syst.
Divers. 2 (5), http://dx.doi.org/10.1093/isd/ixy013.

Bohaty, S.M., Zachos, J.C., Florindo, F., Delaney, M.L., 2009. Coupled green-
house warming and deepsea acidification in the middle Eocene. Pale-
oceanography 24, PA2207, http://dx.doi.org/10.1029/2008PA001676.

Bolton, B., 2019. An Online Catalog of the Ants of the World (accessed 16
January 2019) http://antcat.org/.

Borowiec, M.L., Rabeling, C., Brady, S.G., Fisher, B.L., Schultz, T.R., Ward, P.S.,
2019. Compositional heterogeneity and outgroup choice influence the
internal phylogeny of the ants. Mol. Phylogenet. Evol. 134, 111–121,
http://dx.doi.org/10.1016/j.ympev.2019.01.024.

Brady, S.G., Fisher, B.L., Schultz, T.R., Ward, P.S., 2014. The rise
of  army ants and their relatives: diversification of specialized
predatory doryline ants. BMC  Evol. Biol. 14, 93, http://dx.doi.
org/10.1186/1471-2148-14-93.

Chény, C., Perrichot, V., Wang, B., 2018. Myrmicine ant (Hymenoptera:
Formicidae) diversity in Miocene amber of Zhangpu, China. In: 5th
International Palaeontological Congress, Paris, France, (Abstract book
p.  13. https://ipc5.scienceconf.org/data/IPC5 Abstract Book.pdf).

Clauer, N., Huggett, J.M., Hillier, S., 2005. How reliable is the K-
Ar glauconite chronometer? A case study of Eocene sediments
from the Isle of Wight. Clay Minerals 40, 167–176, http://dx.
doi.org/10.1180/0009855054020163.

Dlussky, G.M., Rasnitsyn, A.P., 2009. Ants (Insecta: Vespida: Formicidae)
in the Upper Eocene amber of Central and Eastern Europe. Paleontol.
J.  43, 1024–1042, http://dx.doi.org/10.1134/S0031030109090056.

Dlussky, G.M., Radchenko, A.G., 2009. Two new primitive ant genera from
the late Eocene European ambers. Acta Palaeontol. Pol. 54, 435–441,
http://dx.doi.org/10.4202/app.2008.0092.

Dlussky, G.M., Radchenko, A.G., 2011. Pristomyrmex rasnitsyni sp. n.,
the first known fossil species of the ant genus Pristomyrmex Mayr
(Hymenoptera, Formicidae) from the late Eocene Danish Amber. Rus-
sian Entomol. J. 20, 251–254.

Dunlop, J.A., Kotthoff, U., Hammel, J.U., Ahrens, J., Harms, D., 2018.
Arachnids in Bitterfeld amber: a unique fauna of fossils from
the  heart of Europe or simply old friends? Evol. Syst. 2, 31–44,
http://dx.doi.org/10.3897/evolsyst.2.22581.

Guénard, B., Perrichot, V., Economo, E., 2015. Integration of global
fossil and modern biodiversity data reveals dynamism and sta-
sis  in ant macroecological patterns. J. Biogeogr. 42, 2302–2312,
http://dx.doi.org/10.1111/jbi.12614.

Guénard, B., Weiser, M.,  Gomez, K., Narula, N., Economo, E.P., 2017. The
Global Ant Biodiversity Informatics (GABI) database: a synthesis of ant

species geographic distributions. Myrmecol. News 24, 83–89.

Hita Garcia, F., Mbanyana, N., Audisio, T.L., Alpert, G.D., 2017.
Taxonomy of the ant genus Nesomyrmex Wheeler (Formicidae,
Myrmicinae) in the Afrotropical region, with a review of cur-
rent species groups and description of a new species of the
 18 (2019) 589–597

N. angulatus group from Mozambique. Eur. J. Taxon. 258, 1–31,
http://dx.doi.org/10.5852/ejt.2017.258.

Hoffeins, H.W., 2001. On the preparation and conservation of amber inclu-
sions in artificial resin. Pol. J. Entomol. 70, 215–219.

Hong, Y.-C., 2002. Amber Insects of China. Science and Technic Publishing
House of Beijing, Beijing, China (in Chinese, with English summary).

Janicki, J., Narula, N., Ziegler, M.,  Guénard, B., Economo, E.P., 2016. Visu-
alizing and interacting with large-volume biodiversity data using
client-server web-mapping applications: the design and implemen-
tation of antmaps.org. Ecol. Inform. 32, 185–193.

Kosmoswska-Ceranowicz, B., Kohlman-Adamska, A., Grabowska, I., 1997.
Erste Ergebnisse zur Lithologie und Palynologie der bernstein-
führenden Sedimente im Tagebau Primorskoje. Metalla 66 (1),
5–17.

Latreille, P.A., 1809. Genera crustaceorum et insectorum secundum
ordinem naturalem in familias disposita, iconibus exemplisque
plurimis explicata [Tomus Quartus et Ultimas]. Koenig, Paris (399 p.).

LaPolla, J.S., Greenwalt, D.E., 2015. Fossil ants (Hymenoptera: Formicidae)
of  the Middle Eocene Kishenehn Formation. Sociobiology 62, 163–174,
http://dx.doi.org/10.13102/sociobiology.v62i2.163-174.

Lepeletier de Saint-Fargeau, A., 1835. Histoire naturelle des insectes,
Hyménoptères. Tome I. Roret, Paris.

Linnaeus, C., 1758. Systema Naturae per regna tria naturae, secun-
dum classes, ordines, genera, species, cum characteribus, differentiis,
synonymis, locis, Tomus I, tenth revised ed. Laurentius Salvius, Stock-
holm.

Mänd, K., Muehlenbachs, K., McKellar, R.C., Wolfe, A.P., Kon-
hauser, K., 2018. Distinct origins for Rovno and Baltic ambers:
evidence from carbon and hydrogen stable isotopes. Palaeo-
geogr., Palaeoclimatol., Palaeoecol. 505, 265–273, http://dx.doi.
org/10.1016/j.palaeo.2018.06.004.

Mayr, G.L., 1868. Die Ameisen des baltischen Bernsteins. Beitr. Naturk.
Preussens 1, 1–102.

Moreau, C.S., Bell, C.D., 2013. Testing the museum versus cradle trop-
ical biological diversity hypothesis: phylogeny, diversification, and
ancestral biogeographic range evolution of the ants. Evolution 67,
2240–2257, http://dx.doi.org/10.1111/evo.12105.

Penney, D., Preziosi, R.F., 2014. Estimating fossil ant species rich-
ness in Eocene Baltic amber. Acta Palaeontol. Pol. 59, 927–929,
http://dx.doi.org/10.4202/app.00097.2014.

Perkovsky, E.E., 2018. Only half of Rovno amber hymenopteran
fauna is common with Baltic amber. Vestn. Zool. 52, 353–360,
http://dx.doi.org/10.2478/vzoo-2018-0037.

Perkovsky, E.E., Zosimovich, V.Y., Vlaskin, A.P., 2010. Rovno amber. In:
Penney, D. (Ed.), Biodiversity of Fossils in Amber from the Major World
Deposits. Siri Scientific Press, Manchester, UK, pp. 116–136.

Presl, J.S., 1822. Additamenta ad faunam protogaem, sistens descriptiones
aliquat animalium in succino inclusorum. In: Presl, J.S., Presl, K.B.
(Eds.), Deliciae Pragenses, historiam naturalem spectantes. Tome 1.
Pragae, Calvae; Prague, Czech Republic, pp. 191–210.

Radchenko, A.G., Dlussky, G.M., 2013. Bilobomyrma new genus,
a  new extinct ant genus (Hymenoptera, Formicidae) from
the late Eocene European ambers. J. Paleontol. 87, 1060–1066
(https://doi.org/10.1666/13-013).

Radchenko, A.G., Dlussky, G.M., 2016. Further data on the extinct ant genus
Eocenomyrma (Hymenoptera, Formicidae). Vestn. Zool. 50, 395–406,
http://dx.doi.org/10.1515/vzoo-2016-0046.

Radchenko, A.G., Dlussky, G.M., 2018a. Two  new fossil species of
the ant genus Pristomyrmex Mayr (Hymenoptera: Formicidae)
from the Rovno and Bitterfeld ambers. Ann. Zool. 68, 251–258,
http://dx.doi.org/10.3161/00034541ANZ2018.68.2.004.

Radchenko, A.G., Dlussky, G.M., 2018b. A new species of the extinct ant
genus Electromyrmex (Hymenoptera, Formicidae). Vestn. Zool. 52,
361–366, http://dx.doi.org/10.2478/vzoo-2018-0038.

Radchenko, A.G., Perkovsky, E.E., 2016. The ant Aphaenogaster dlusskyana
sp.  nov. (Hymenoptera, Formicidae) from the Sakhalin amber—the
earliest described species of an extant genus of Myrmicinae. Paleontol.
J.  50, 936–946, http://dx.doi.org/10.1134/S0031030116090136.

Ritzkowski, S., 1997. K-Ar Altersbestimmungen der bernsteinführenden
Sedimente des Samlandes (Palaeogen), Bezirk Kaliningrad. Metalla 66
(1), 19–23.

Rust, J., Singh, H., Rana, R.S., McCann, T., Singh, L., Anderson, K., Sarkar, N.,
Nascimbene, P.C., Stebner, F., Thomas, J.C., Solórzano Kraemer, M.M.,
Williams, C.J., Engel, M.S., Sahni, A., Grimaldi, D., 2010. Biogeographic
and evolutionary implications of a diverse paleobiota in amber from
the  early Eocene of India. Proc. Natl. Acad. Sci. U S A 107, 18360–18365,

http://dx.doi.org/10.1073/pnas.1007407107.

Sadowski, E.M., Schmidt, A.R., Seyfullah, L.J., Kunzmann, L., 2017. Conifers
of  the “Baltic amber forest” and their palaeoecological significance.
Stapfia 106, 1–73.

dx.doi.org/10.1134/S0869593808050067
dx.doi.org/10.4039/tce.2017.59
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0015
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0015
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0015
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0015
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0015
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0015
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0015
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0015
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0015
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0015
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0015
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0015
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0015
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0015
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0015
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0015
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0020
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0020
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0020
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0020
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0020
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0020
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0020
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0020
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0020
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0020
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0020
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0020
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0020
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0020
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0020
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0020
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0020
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0020
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0020
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0020
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0020
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0020
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0020
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0020
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0020
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0020
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0020
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0020
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0020
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0020
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0020
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0020
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0020
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0020
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0020
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0020
dx.doi.org/10.1126/science.1193654
dx.doi.org/10.1093/isd/ixy013
dx.doi.org/10.1029/2008PA001676
http://antcat.org/
dx.doi.org/10.1016/j.ympev.2019.01.024
dx.doi.org/10.1186/1471-2148-14-93
dx.doi.org/10.1186/1471-2148-14-93
https://ipc5.scienceconf.org/data/IPC5_Abstract_Book.pdf
dx.doi.org/10.1180/0009855054020163
dx.doi.org/10.1180/0009855054020163
dx.doi.org/10.1134/S0031030109090056
dx.doi.org/10.4202/app.2008.0092
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0075
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0075
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0075
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0075
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0075
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0075
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0075
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0075
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0075
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0075
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0075
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0075
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0075
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0075
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0075
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0075
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0075
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0075
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0075
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0075
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0075
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0075
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0075
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0075
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0075
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0075
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0075
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0075
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0075
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0075
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0075
dx.doi.org/10.3897/evolsyst.2.22581
dx.doi.org/10.1111/jbi.12614
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0090
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0090
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0090
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0090
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0090
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0090
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0090
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0090
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0090
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0090
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0090
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0090
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0090
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0090
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0090
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0090
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0090
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0090
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0090
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0090
dx.doi.org/10.5852/ejt.2017.258
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0100
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0100
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0100
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0100
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0100
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0100
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0100
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0100
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0100
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0100
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0100
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0100
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0100
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0100
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0100
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0100
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0100
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0100
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0100
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0105
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0105
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0105
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0105
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0105
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0105
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0105
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0105
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0105
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0105
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0105
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0105
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0105
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0105
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0105
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0105
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0105
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0105
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0110
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0110
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0110
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0110
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0110
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0110
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0110
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0110
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0110
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0110
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0110
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0110
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0110
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0110
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0110
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0110
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0110
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0110
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0110
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0110
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0110
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0110
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0110
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0110
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0110
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0115
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0115
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0115
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0115
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0115
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0115
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0115
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0115
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0115
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0115
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0115
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0115
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0115
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0115
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0115
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0115
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0115
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0115
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0115
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0120
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0120
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0120
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0120
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0120
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0120
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0120
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0120
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0120
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0120
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0120
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0120
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0120
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0120
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0120
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0120
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0120
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0120
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0120
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0120
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0120
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0120
dx.doi.org/10.13102/sociobiology.v62i2.163-174
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0130
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0130
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0130
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0130
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0130
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0130
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0130
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0130
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0130
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0135
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0135
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0135
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0135
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0135
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0135
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0135
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0135
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0135
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0135
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0135
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0135
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0135
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0135
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0135
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0135
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0135
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0135
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0135
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0135
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0135
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0135
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0135
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0135
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0135
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0135
dx.doi.org/10.1016/j.palaeo.2018.06.004
dx.doi.org/10.1016/j.palaeo.2018.06.004
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0145
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0145
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0145
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0145
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0145
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0145
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0145
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0145
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0145
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0145
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0145
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0145
dx.doi.org/10.1111/evo.12105
dx.doi.org/10.4202/app.00097.2014
dx.doi.org/10.2478/vzoo-2018-0037
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0165
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0165
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0165
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0165
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0165
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0165
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0165
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0165
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0165
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0165
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0165
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0165
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0165
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0165
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0165
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0165
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0165
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0165
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0165
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0165
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0165
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0165
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0165
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0165
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0165
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0170
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0170
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0170
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0170
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0170
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0170
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0170
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0170
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0170
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0170
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0170
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0170
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0170
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0170
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0170
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0170
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0170
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0170
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0170
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0170
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0170
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0170
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0170
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0170
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0170
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0170
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0170
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0170
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0170
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0170
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0170
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0170
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0170
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0175
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0175
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0175
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0175
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0175
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0175
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0175
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0175
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0175
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0175
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0175
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0175
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0175
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0175
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0175
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0175
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0175
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0175
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0175
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0175
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0175
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0175
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0175
dx.doi.org/10.1515/vzoo-2016-0046
dx.doi.org/10.3161/00034541ANZ2018.68.2.004
dx.doi.org/10.2478/vzoo-2018-0038
dx.doi.org/10.1134/S0031030116090136
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0200
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0200
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0200
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0200
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0200
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0200
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0200
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0200
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0200
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0200
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0200
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0200
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0200
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0200
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0200
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0200
dx.doi.org/10.1073/pnas.1007407107
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0210
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0210
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0210
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0210
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0210
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0210
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0210
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0210
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0210
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0210
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0210
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0210
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0210
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0210
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0210


 Palevol 

S

S

S

T

W

C. Chény et al. / C. R.

chmidt, A.R., Dörfelt, H., 2007. Evidence of Cenozoic Matoniaceae from
Baltic and Bitterfeld amber. Rev. Palaeobot. Palynol. 144, 145–156,
http://dx.doi.org/10.1016/j.revpalbo.2006.07.009.

chmidt, C., 2013. Molecular phylogenetics of ponerine ants
(Hymenoptera: Formicidae: Ponerinae). Zootaxa 3647, 201–250.

tandke, G., 2008. Bitterfelder Bernstein gleich Baltischer Bernstein?–Eine
geologische Raum- Zeit- Betrachtung und genetische Schlußfolgerun-
gen. Exkurs.f. Veröfftl. Deut. Ges. Geowiss. 236, 11–33.

olkanitz, V.I., Perkovsky, E.E., 2018. First record of the Late Eocene
ichneumon fly Rasnitsynites tarsalis Kasparyan (Ichneumonidae,

Townesitinae) in Ukraine confirms correlation of the upper
Eocene lagerstätten. Paleontol. J. 52, 31–34, http://dx.doi.
org/10.1134/S0031030118010136.

ard, P.S., Brady, S.G., Fisher, B.L., Schultz, T.R., 2015. The evolution
of  myrmicine ants: phylogeny and biogeography of a hyperdiverse
18 (2019) 589–597 597

ant clade (Hymenoptera: Formicidae). Syst. Entomol. 40, 61–81,
http://dx.doi.org/10.1111/syen.12090.

Weitschat, W.,  Wichard, W.,  2010. Baltic amber. In: Penney, D. (Ed.), Bio-
diversity of Fossils in Amber from the Major World Deposits. Siri
Scientific Press, Manchester, UK, pp. 80–115.

Wheeler, W.M.,  1915. The ants of the Baltic amber. Schrift. Physik. -
Ökonom. Gesell. Königsberg 55, 1–142.

Wimmer, R., Pester, L., Eissmann, L., 2008. Geologie der Bitterfelder Bern-
steinlagerstätte unter Berücksichtigung neuer Erkenntnisse. Exkurs.f.
Veröfftl. Deut. Ges. Geowiss. 236, 34–45.
Zheng, D., Shi, G., Hemming, S.R., Zhang, H., Wang, W.,  Wang, B.,
Chang, S., 2019. Age constraints on a Neogene tropical rainfor-
est  in China and its relation to the Middle Miocene Climatic
Optimum. Palaeogeogr., Palaeoclimatol., Palaeoecol. 518, 82–88,
http://dx.doi.org/10.1016/j.palaeo.2019.01.019.

dx.doi.org/10.1016/j.revpalbo.2006.07.009
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0220
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0220
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0220
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0220
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0220
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0220
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0220
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0220
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0220
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0220
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0220
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0220
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0220
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0225
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0225
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0225
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0225
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0225
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0225
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0225
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0225
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0225
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0225
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0225
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0225
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0225
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0225
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0225
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0225
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0225
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0225
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0225
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0225
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0225
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0225
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0225
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0225
dx.doi.org/10.1134/S0031030118010136
dx.doi.org/10.1134/S0031030118010136
dx.doi.org/10.1111/syen.12090
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0240
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0240
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0240
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0240
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0240
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0240
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0240
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0240
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0240
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0240
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0240
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0240
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0240
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0240
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0240
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0240
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0240
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0240
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0240
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0240
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0240
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0240
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0240
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0240
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0240
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0240
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0245
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0245
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0245
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0245
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0245
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0245
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0245
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0245
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0245
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0245
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0245
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0245
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0245
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0245
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0245
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0245
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0250
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0250
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0250
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0250
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0250
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0250
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0250
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0250
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0250
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0250
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0250
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0250
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0250
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0250
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0250
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0250
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0250
http://refhub.elsevier.com/S1631-0683(19)30121-6/sbref0250
dx.doi.org/10.1016/j.palaeo.2019.01.019

	A new genus of myrmicine ant (Hymenoptera: Formicidae) from Eocene Baltic amber
	1 Introduction
	2 Material and methods
	2.1 Origin and age of the amber
	2.2 Preparation and study of the fossil
	2.3 Abbreviations used

	3 Systematic palaeontology
	4 Discussion
	5 Biogeography and palaeohabitat
	6 Conclusion
	Acknowledgements
	References


