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Abstract

The first platypodine beetle from Baltic amber, Foplatytpus jordali gen.n. et sp.n., is described from two specimens. The species shares
diagnostic characters with Tesserocerini and a phylogeny reconstructed with morphological and DNA data groups the species with Mito-
soma, Cenocephalus, and Chaetastus. The species lacks mesepisternal and mesonotal carinae and has an antennal club wider than long,
which is a unique combination of generic characters. Furthermore, the species provides an additional calibration point for dating of platy-
podine phylogenies. It corroborates the molecular dating of the Mitosoma + Cenocephalus + Chaetastus clade at approximately 50 mya.
Finally, the rarity of platypodine Baltic amber inclusions is discussed.
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1. Introduction

Baltic amber has been known and valued for millennia
(GriMALDI 1996). It was most often collected from Bal-
tic Sea beaches of the Samland Peninsula until the early
1800’s; where it was dredged and mined at industrial
scale. These processes recovered over 1 million tons and
most of it was rendered for varnish and industrial oils
(GrivaLDI 1996). However, a significant amount of am-
ber yielded approximately 200,000 inclusions of flora
and fauna which provided a detailed picture of an ancient
ecosystem (LEy 1951). Although the original stratigraph-
ic position of Baltic amber is unclear due to re-deposi-

tion as a consequence of glaciation events, most of it is
considered of Lower Eocene age, approximately 45 Ma
(WEITscHAT & WicHARD 2010).

The origin of and inclusions within Baltic amber
have a long history of study compared to all other known
deposits. The botanical origin of Baltic amber has been
discussed extensively, and several conifer families have
been identified as taxa belonging to the Pinaceae or
Araucariaceae (reviewed in LANGENHEIM 2003). How-
ever, the latest chemical analyses and fossils suggested
the Sciadopityaceae as the most likely source of Baltic
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amber (WoLFE et al. 2009; Sapowski et al. 2016). Plant
specimens include a diversity of gymnosperms and an-
giosperms; a floral assemblage that indicates a tropical
or subtropical Baltic amber forest (LArRssoN 1978; Poi-
NAR 1992). Nevertheless, recently discovered conifer
and angiosperm inclusions of ecological relevance sug-
gest the resin was produced in warm-temperate forests
with a few subtropical and tropical species (SADOWSKI
et al. 2016). Baltic amber also contains a menagerie of
inclusions from spiders to lizards, and it has the most di-
verse assemblage of fossil insects of any geological age,
representing 98% of all animal inclusions (WEITSCHAT
& WicHarD 2010). It is particularly rich in bark beetle
(Curculionidae: Scolytinae) inclusions, which are exclu-
sively phloem feeders, and are represented by at least 21
species in eight genera (HuLcr et al. 2015). Several of
the genera are extant pine-feeders occurring in subtropi-
cal and temperate regions of the northern hemisphere
(Woobp & BrigHT 1992). By contrast, subcortical ambro-
sia-feeding platypodines have not been reported so far.
Here we describe the first ambrosia-feeding platypodine
beetle.

Platypodinae are commonly known as flat-footed
ambrosia beetles because of the characteristic flattened
protibia and larvae that develop on ambrosia fungi culti-
vated in galleries bored in the wood. The group compris-
es almost 1500 mostly tropical and subtropical species
(Woop & BRIGHT 1992). The results of several phyloge-
netic analyses differ in the placement of platypodines in
relation to other curculionoid subgroups and the position
of Platypodinae is contentious (KuscHEtL et al. 2000; FAr-
RELL et al. 2001; MarvALDI et al. 2002; McKENNA et al.
2009; OBERPRIELER et al. 2007; JorpAL et al. 2011, 2014;
Haran et al. 2013; GiLLETT et al. 2014; JorpAL 2014).
However, most consider platypodines as a subfamily of
Curculionidae (OBERPRIELER et al. 2007; BoUCHARD et al.
2011; JorpAL 2014).

Fossil platypodines are well documented. Currently,
there are 15 described fossil species, a subfossil rede-
scribed from copal with unknown origin, and an Oligo-
cene fossil from Sicilian amber with a dubious assign-
ment to an extant species (Table 1) (Peris et al. 2015;
LeGcaLov 2015). Dating of a molecular-based phylogeny
estimates a Mid-Cretaceous (105—85 Ma) origin of the
platypodines (i.e., time of first ingroup dichotomy; Jor-
DAL 2015) which is supported by an undescribed platypo-
dine fossil from Cretaceous amber from Myanmar (~99
Ma) (JorpAL & Coanato 2012). Platypodines are most
commonly known from Dominican and Mexican amber
(Miocene, 20— 15 Ma) and are the most diverse paleo-
assemblage of species (ScHEDL 1962; BRIGHT & PoINAR
1994; GriMaLDI & ENGEL 2005; PEris et al. 2015). Several
authors’ references to platypodines from Eocene Baltic
amber (Scupper 1891; KrLeBs 1910; Larsson 1978; Poi-
NAR 1992; BRIGHT & PomNAR 1994; Davis & ENGEL 2007;
KiresTsHUK et al. 2015; among others) represent misiden-
tified provenance of the amber, are not present in existing
collections, or are unstudied (ScHEDL 1947; WEITSCHAT &
WicHarD 2002; ALEKSEEV 2013; CoGNaTo 2015).
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Two specimens were recently located in a contem-
porary collection from Baltic amber in Germany, which
we describe within the context of a generic level phylo-
geny based on morphological and molecular (for extant
species) data. These fossils are significant because: 1)
they provide a previously unknown calibration point for
phylogenetic dating of the subfamily; and 2) their mor-
phological similarities with recent taxa are useful for the
analysis of the evolution and paleobiogeography of this
taxon.

2. Material and methods

2.1. Specimens and their examination

The new genus and species are described from two in-
clusions in Baltic amber (SMF Be 2547 and SMF Be
2548), received from Christel and Hans Werner Hoffeins
(Senckenberg Forschungsinstitut und Naturmuseum,
Germany). As characteristic of Baltic amber inclusions,
these pieces included stellate hairs and microscopic bub-
bles on parts of the beetle. Nevertheless, to confirm the
provenance of the amber, Fourier Transform Infrared
Spectroscopy (FTIR) was performed on a Thermo Sci-
entific Nicolet iN10 MX using a transmitted infrared
beam 100 x 100 um aperture. The spectra are the sum of
64 scans at a resolution of 4 cm™!, with a spectral range
4000—675 cm,

The pieces were cut, polished and embedded in a
transparent polyester resin (Horremns 2001). The speci-
mens were examined under Leica MS5 and MZ16 ste-
reomicroscopes and an Olympus BX41 compound mi-
croscope. The photograph of the holotype (Fig. 4C) was
taken using a Leica DFC 320 camera attached to the
Leica MZ16 stereomicroscope, using the Leica FireCam
1.9.1 software. Photographs of the paratype (Figs. 4A,B)
were taken using a Leica DFC 420 camera attached to the
Leica MSS5 stereomicroscope, using the Leica IM1000
software. A detailed photograph of the antenna (Fig.
4D) was taken using a ColorView IIlu camera attached
to the Olympus BX41 compound microscope, using the
software Olympus Cell A2. Drawings were made using
a camera lucida attached to the Leica stereomicroscope.
Photographs were merged using the software Combine
ZP edited with Photoshop Elements 10 and CorelDraw
X8. All measurements in the descriptions are in milli-
meters.

2.2. Taxonomy and phylogenetics

Taxonomic identification was based on a key to extant
platypodine genera (Woop 1993) and nomenclature fol-
lowed ALONsO-ZARAZAGA & LyaL (2009). Based on the
result of this initial identification, we reconstructed a
phylogeny for representatives of extant Tesserocerini,
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Table 1. Fossil ambrosia beetles (Coleoptera: Curculionidae: Platypodinae), modified after Davis & ENGEL (2007) and Peris et al. (2015).
The provenance of Periommatus severisee is confirmed as copal (NUNBERG 1959).

Species Deposit Age Reference
Cenocephalus antillicus Bright & Poinar Dominican amber Miocene BRIGHT & PoINAR 1994
Cenocephalus antiquus Bright & Poinar Dominican amber Miocene BRIGHT & PoINAR 1994
Cenocephalus biconicus Bright & Poinar Dominican amber Miocene BRIGHT & PoINAR 1994
Cenocephalus exquisitus Bright & Poinar Dominican amber Miocene BRIGHT & PoINAR 1994
Cenocephalus hurdi Sched| Mexican amber Miocene ScHEDL 1962
Cenocephalus quadrilobus Sched| Mexican amber Miocene ScHEDL 1962
Cenocephalus quasiexquisitus Davis & Engel Dominican amber Miocene DAvis & ENGEL 2007
Cenocephalus rhinoceroide (Schawaller) Dominican amber Miocene SCHAWALLER 1981
Cenocephalus senectus Bright & Poinar Dominican amber Miocene BRIGHT & PoINAR 1994
Cenocephalus spinatus Bright & Poinar Dominican amber Miocene BRIGHT & PoINAR 1994
Cenocephalus succinicaptus Sched| Mexican amber Miocene ScHEeDL 1962
Cenocephalus tenuis Peris & Solorzano Kraemer Mexican amber Miocene Peris et al. 2015
Periommatus severisee (Strohmeyer) Nunberg Copal (origin unknown) Holocene NUNBERG 1959
Platypodidaeum ferrarae Kohring & Schliter Sicilian amber Oligocene KOHRING & SCHLUTER 1989
Platypus maravignae (Guérin-Méneuville) Sicilian amber Oligocene GUERIN-MENEVILLE 1838
Tesseracerus primus Bright & Poinar Dominican amber Miocene BRIGHT & PoINAR 1994
Tesserocerus simojovelensis Peris & Solorzano Kraemer Mexican amber Miocene Peris et al. 2015
Foplatypus joraali gen.n. et sp.n. Peris, Soldrzano Kraemer & Cognato Baltic amber Eocene This work

the new fossil species, Platypus sampsoni Schedl, 1933
from Platypodinae-Platypodini, and the following non-
platypodine outgroup taxa: Coptonotus cyclops Chapius
1869 and Scolytus intricatus Ratzeburg, 1837 (following
JorpaL 2015); using 22 external morphological charac-
ters and geography (Tables 2, 3). Unassignable charac-
ters for the specimens in amber were scored as missing.

DNA data, including sequences of ArgK, CAD, COI,
and EF-1a, used in JorbAL (2015), were included for the
extant species. DNA sequence data was not available for
all species and surrogate species (in parentheses) were
used to represent Mitosoma crenulatum Chapuis, 1865
(Mitosoma sp. TsMit08), Mitosoma rugosum Schaufuss,
1905 (Mitosoma sp. TsMit09), Chaetastus persimilis
Schedl, 1933a (Chaetastus montanus Schedl, 1957),
Cenocephalus thoracicus Chapuis, 1865 (Cenocepha-
lus sp. TsCenO1), and Tesserocerus rudis Chapuis, 1865
(Tesserocerus ericius Blandford, 1895). Alignment of the
DNA sequences was manually assembled as a NEXUS
file and did not require the insertion of gaps. The align-
ment block consisted of 2946 base pairs (bp), which is
slightly less than in JorpAL (2015) and likely due to the
inclusion of fewer taxa in our analyses. DNA data for the
fossil species were scored as missing.

Using PAUP* 4.0 b10 PPC (Sworrorp 2002), we con-
ducted a separate analysis of the morphological data and
an analysis of all data using a heuristic search (with 100
random additions and default settings) for the most par-
simonious trees using unordered character states. For
the morphological data set, characters were reweighted
based on the rescaled consistency index determined by
the initial analysis. Character states were optimized with
accelerated transformations. A bootstrap analysis of 500
pseudoreplicates was conducted. Character state trans-
formations were mapped on the morphological tree and
inspected with MacClade 4.0 PPC (MabbisoN & MabD-
DISON 2000).
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A Bayesian analysis was also performed using Mr.
Bayes 3.2.6 (Ronquist et al. 2012) with combined data
partitioned into 13 sets including by gene and codon
position, and by morphology. The molecular data were
independently analyzed under a general time reversible
model (GTR+TI"+1I), which was determined as best fit
by AIC in MrModeltest v.2 (NYLANDER et al. 2004). The
morphological partition was analyzed using an equal rate
model. Four Metropolis-Coupled Markov Chain Monte
Carlo searches (one cold, three heated) were run in two
simultaneous runs for 2 million generations, each with
sampling of every 100" iteration. A burn-in was set after
the first 25% of all saved trees. All parameters reached
stability within 2 million generations and the split distri-
bution between runs did not vary much (mean standard
deviation between runs = 0.020187).

3. Results

3.1.  Provenance of the amber

The FTIR analysis of the piece (SMF Be 2547) pro-
duced spectra containing bands that correspond to Bal-
tic amber (Fig. 1) (PAkuTINSKIENE et al. 2007). A char-
acteristic peak attributed to the carbon-oxygen bond at
1158 cm™ distinguished it as Baltic amber and the pre-
sence of the “Baltic shoulder” region between 1155 cm™!
and 1275 cm™ confirmed its origin. Additional bands at
1737 cm™ and 1715 cm™ were assigned to the ester and
carboxylic acid groups, whereas peaks located at 1643
cm and 888 cm™! were attributed to the exocyclic meth-
ylene group. A doublet for carbonyl C=O stretching
peaks at 1739 cm™ and 1714 cm™ was characteristic of
ester and acid groups. Bands at 1260 cm™ and 1157 cm™!
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Fig. 1. Fourier Transform Infrared Spectroscopy (FTIR) analysis; “Baltic shoulder” region is indicated.

are assigned to CO-O- modes of the succinate group,
whereas the C-H bending modes for the terminal ole-
fins were located at 888 cm'. Peaks located at 1643 cm!
and 888 cm™ were attributed to the exocyclic methylene
group. Also, the FTIR of this amber showed characteris-
tic intense absorption bands at 2926 cm', 2867 cm’!, and
2849 cm™! which were attributed to C-H stretching modes
of the -CH2 and -CH3 groups.

3.2. Taxonomy and phylogeny

Visual inspection of the platypodine fossil specimens
suggested their identity as a species of Tesserocerini giv-
en the following characters: posterior margin of protho-
rax strongly procurved in pleural area, pregula separated
on each side from margin of oral fossa by a deep cleft,
procoxae contiguous and scutellum small, slender and
pointed (Woob 1993). The 4-segmented antennal funicle,
pubescent club, subcircular eye, stouter pronotum and the
abrupt elytral declivity suggested inclusion in Mitosoma
Chapuis, 1865 (Woob 1993). However, Mitosoma is only
distinguishable from Cenocephalus Chapuis, 1865, by ge-
ographic location (Madagascar versus Central and South
America) (Woob 1993; Peris et al. 2015). The absence of
characters to clearly differentiate the new Baltic fossils
from extant genera required a phylogenetic analysis.
Parsimony analysis of the morphological data from
18 Tesserocerini species, one Platypodini species, and
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two outgroup taxa resulted in 79 most parsimonious trees
which were unresolved in a strict consensus of these trees.
Reanalysis with the characters reweighted based on the
rescaled consistency index resulted in one parsimonious
tree (Fig. 2). Periommatus Chapuis, 1865 was the only
monophyletic genus. The Baltic amber species was sister
to the clade consisting of Mitosoma, Cenocephalus, and
Chaetastus. Periommatus, Tesserocerus Saunders, 1837,
and Tesserocranulus Schedl, 1933b formed a clade which
was sister to Platypus Herbst, 1793 (i.e., Tesserocerini
were not obtained as monophyletic). Notoplatypus Lea,
1910, Diapus Chapuis, 1865 and Genyocerus Motschul-
sky, 1858 formed a clade which was sister to the remain-
ing ingroup taxa. Bootstrap values were low for all clad-
es. Most characters were phylogenetically informative
(21/22) but most demonstrated some level of homoplasy
(RI=0.548). One of the most important generic level
diagnostic characters, the mesepisterum carina, lacked
homoplasy (Table 2; Woob 1993). Another generic level
diagnostic character, the longitudinal carina on the mes-
onotum demonstrated some homoplasy (RI=0.5).

The parsimony analysis of the combined data resulted
in 19 most parsimonious trees. The strict consensus was
unresolved for the relationships among Mitosoma, Ceno-
cephalus, and Chaetastus. The resolved clades had boot-
strap values > 50% (Fig. 3).

Bayesian analysis of combined data found all genera
monophyletic except for Cenocephalus. This analysis did
not resolve all species relationships and posterior prob-
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Table 2. Characters and states scores for platypodine species. Measures of homoplasy given as retention index (RI) are based on the phy-
logeny (Fig. 2). Character weights (W) based on maximum value of rescaled consistency indices.

Nr Character State 0 State 1 State 2 State 3 State 4 RI w
1 | Geographical distribution Ethiopian Palearctic Neotropical Indo-Malayan Australasian 0,125 05
2 | Female frons flat/convex impressed/ laterally im- 1,00 1,00
concave pressed
3 | Eye shape ovoid round elongate reniform 0,667 1,00
4 | Antennal club shape longer than wide | wider than long 0,00 1,00
5 | Corneus area on club base procurved, bisinuate strongly pro- absent 0111 0,24
occupying less curved, occupy-
than1/3 of club ing more than
half of club
6 | Pronotal mycangia dense, minute strigate absent large pores 0,714 1,00
punctures
7 | Lateral margin of pronotum emarginate entire 0,00 0,086
8 | Lateral margin of pronotum carinate absent at least basal 1/2 basal 1/3 entirely 0,20 0,2
9 | Male pronotal base straight, acumi- bisinuate 0,375 0,44
nate at scutellar
notch
10 | Posterior face of protibia two rugae at least four unarmed 0,455 0,41
rugae
11 | Posterior face of protibia denticulate absent present 0,125 0,25
12 | Anterior face of mesotibia 1ruga 2 rugae 3 rugae 4 rugae absent 0,333 0,38
13 | Anterior face of metatibia lacking transverse crenulations 1ruga 2 rugae 3rugae 0,200 0.4
processes
14 | Mesepisternum carina absent present 1,00 1,00
15 | Mesepisternum excavated for reception absent present 0,00 0,00
of mesofemur
16 | Mesonotum with longitudinal carina absent present 0,50 0,25
17 | Female elytral base carinate absent present 0,714 1,00
18 | Elytral discal interstriae elevated present absent 0,111 0,11
19 | Male circumdeclivital ring absent present 0,429 0,43
20 | Declivity punctures confused seriate impunctate 0,40 0,28
21 | Male declivital face sculpturing unarmed rugose denticulate reticulate 0,222 0,17
22 | Declivital face bearing spines absent present 0,00 0,20
Table 3. Morphological character states scored for platypodine species.
Species Character number
112 3|4 |56 |7 |8 |9 11|12 13|14 |15 |16 |17 |18 19|20 | 21 | 22
Cenocephalus epistomalis 2 1 1 0 3 0 0 1 1 1 0 1 0 0 0 1 1 1 0 2 1 0
Cenocephalus exquisitus 2 1 1 0 0 0 1 0 1 0 1 0 0 7 0 1 1 0 1 0 3 1
Cenocephalus pulchellus 2 1 1 0 3 0 1 0 0 1 0 1 3 0 0 1 1 1 0 2 0 0
Cenacephalus robustus 2 1 1 0 3 0 1 2 1 1 0 0 yi 0 0 1 1 0 0 2 2 0
Cenocephalus thoracicus 2 1 1 0 1 0 0 0 0 0 1 1 2 0 0 1 1 1 1 0 3 1
Chaetastus persimilis 0 1 1 00| 0] 0|0 1 0 1 0] 0| 0] 0 1 1 0|02 |20
Chaetastus tuberculatus 0 1 1 0 0 0 0 0 1 1 1 0 2 0 0 1 1 0 0 1 3 0
Diapus unispineus 3 0 0 0 2 3 0 0 1 2 1 4 0 0 0 0 0 1 1 2 0 0
Eoplatypus jordali 1 1 1 1 0] 0|0} 0]?7? 0|7 1 00|00} O0 1 ? 1 ? 0
Genyocerus exilis 3 0 1 0 3 3 0 0 1 2 1 4 0 0 0 0 0 1 1 yi 0 1
Mitosoma crenulatum 0 1 1 0 0 0 0 0 0 0 0 1 1 0 0 1 0 1 1 2 3 0
Mitosoma rugosum 0 1 1 0 0 0 1 0 1 0 1 1 0 0 0 1 1 1 0 0 1 0
Notoplaytus elongatus 4 0 1 0 2 2 1 0 1 2 1 4 0 0 0 1 0 0 1 0 2 1
Periomatus bispinus 0 0 2 0 2 1 0 2 0 0 0 2 3 1 1 1 0 0 1 1 2 1
Periomatus sp. 0 0 Vi 0 yi 1 0 1 0 0 0 1 3 1 0 0 0 0 1 1 0 0
Platypus sampsoni 0 0 0 0 3 0 0 2 0 1 0 2 0 0 0 1 0 0 1 2 1 1
Tesserocerus dewalquei 2 0 0 0 0 1 1 0 0 1 1 2 0 1 0 0 0 0 1 1 0 0
Tesserocerus rudis 2107070100 1 1 0] 0 1 0 1 3 1 0| 0] 0|0 1 1 0] 0
Tesserocranulus nevermanni 2121003 1 0 1 0 1 03| 411 1 00 1 1 1 710
Coptonotus cycops 2 0 3 0 3 2 0 3 0 2 0 4 0 0 1 0 0 0 0 1 1 0
Scolytus intricatus 1 0 3 0 0 2 1 3 0 2 0 4 0 0 0 0 0 1 0 1 0 0

abilities of clades were mostly low with the exception of
the relationships concerning Diapus, Genyocerus, Peri-
ommatus, Tesserocerus, and Tesserocranulus (Fig. 3).
Despite the low resolution, the Bayesian and parsimony
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analyses of the combined data did not completely con-
flict with species relationships compared to each other,
although they differed from the parsimony analysis of the
morphology data (Figs. 2, 3). The Bayesian phylogeny
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Fig. 2. The most parsimonious tree found in a heuristic search based on the reweighted analysis of 22 morphological characters. Numbers
or letters at nodes indicate unambiguous morphological character state changes (character number: state number to state number), see Table
2 for character and state details. Numbers below the branches are bootstrap values.

Scolytus intricatus

Coptonotus cyclops

Notoplaytus elongatus
Mitosoma crenulatum

el

Mitosoma rugosum

—a
52 59

) Eoplatypus jordali gen.n. et sp.n.

Chaetastus tuberculatus
Chaetastus persimilis

Cenocephalus thoracicus

——— Cenocephalus exquisitus

Cenocephalus epistomalis

Cenocephalus robustus

Cenocephalus pulchellus

Platypus sampsoni

100 [ Periommatus sp.

100 Periommatus bispinus
99 [ Tesserocerus rudis

100l — Tesserocerus dewalguei

Tesserocranulus nevermanni

69 57 sg———
20% change
64
88 80
99 go| 97
98
100,— Diapus

100 Genyocerus exilis

Fig. 3. Majority-rule consensus tree for 40002 trees kept from the Bayesian analysis of 2 million generations using the morphological and
DNA data. Numbers below branches are posterior probabilities and the numbers above are bootstrap values determined via a parsimony

analysis of the same data.

differed most notably by the placement of Notoplaty-
pus and Platypus with Mitosoma, Cenocephalus, and
Chaetastus. Also the Baltic amber species was sister to
Mitosoma, Cenocephalus, and Chaetastus in the parsi-
mony analysis of morphological characters but it was sis-
ter to Mitosoma in the Bayesian phylogeny (Figs. 2, 3).
Overall these data and analyses suggest that the new
species belongs in a clade with Mitosoma, Cenocepha-
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lus, and Chaetastus. It is also distinguished by a unique
combination of character states. These states include the
absence of both mesepisterum carina, and longitudinal
carina on the mesonotum and the presence of an antennal
club that is wider than long. These results validate the
recognition of a new genus.
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4. Description

Order: Coleoptera Linnaeus, 1758
Suborder: Polyphaga Emery, 1886
Superfamily: Curculionoidea Latreille, 1802
Family: Curculionidae Latreille, 1802
Subfamily: Platypodinae Shuckard, 1840
Tribe: Tesserocerini Strohmeyer, 1914

Eoplatypus gen.n. Cognato & Smith
(Fig. 4)

Type species. Eoplatypus jordali sp.n.

Etymology. Eo (G) = Dawn, platy (G) = flat, pus (G) =
foot.

Diagnosis. A combination of characters including the
wider than long antennal club, and the absence of the
mesepisternal and mesonotal carinae distinguishes this
genus from other Tesserocerini. Although Eoplatypus
gen.n. appears similar to Mitosoma and Cenocephalus,
these genera have mesonotal carinae and antennal clubs
that are longer than wide.

Description. Frons concave, setose. Eyes round. Anten-
nal funicle with four antennomeres (Fig. 4D); club wider
than long, pubescent, with a corneous base less than a
third of club length. Pronotum longer than wide, lateral
margin emarginate, carina absent, posterior lateral mar-
gin rounded (Fig. 4A), dorsal mycangia present medially
on basal half, comprised of two groups of dense, minute
punctures. Procoxae contiguous. Protiba posterior face
with two rugae. Mesonotal longitudinal carina absent,
mesepisterum carina absent. Mesotibia anterior face with
two rugae. Metatibia anterior face transverse processes
absent. Eytral base with tubercle-like expansions. Discal
interstriae not elevated above striae. Declivital punctures
seriate; declivity without spines.

Eoplatypus jordali sp.n. Peris, Solérzano
Kraemer & Cognato

(Fig. 4)

Material. Holotype. Eocene amber from Baltic region
(SMF Be 2548); housed in the public collection of the Sen-
ckenberg Forschungsinstitut und Naturmuseum, Frank-
furt, Germany. A complete specimen, ¢ (likely), partly
covered by small bubbles. Paratype. Eocene amber from
Baltic region (SMF Be 2547); housed in the public col-
lection of the Senckenberg Forschungsinstitut und Natur-
museum, Frankfurt, Germany. A complete specimen, un-
known gender, partly covered by small bubbles. It is in
syninclusion with “stellate hairs”, from an oak tree.
Etymology. The species epithet honors Dr. Bjarte Jordal,
University of Bergen, Norway, specialist on Platypodi-
nae beetles.

Diagnosis. No other species of Eoplatypus are known.
This species is diagnosed from other playtypodine amber
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inclusions by the generic characters referred to in the ge-
neric diagnosis and by the structure of the elytral decliv-
ity described below.

Description. Body length 3.8 —4.0 mm, maximum width
around 1.1 at elytral apex, 3.5 % longer than wide. Body
cylindrical in section. Setae present dorsally on head and
elytra, ventrally in the whole body; pronotum glabrous.
Head distinctly longer than wide, about 3 x longer than
eye diameter. Eyes lateral, relatively small, round, visible
dorsally, very finely faceted (Fig. 4D). Vertex divided by
a median carina (Fig. 4A). Frons depressed, setose. An-
tennae very short, reaching to cephalic insertion but not
extending beyond; scape straight; funicle 4-segmented;
pedicel robust, inserted at the scape apex, as wide as
long; antennomere 3 conical, narrower at base and wider
at apex, shorter than long; antennomeres 4 and 5 strongly
transverse; antennomere 5 slightly wider than and half
the length of 4 (Fig. 4D); club compressed, wider than
long (Fig. 4C), base flat, setose from a corneous base to
apex. Mandibles short and rounded, with one large tooth
at the apex. Pregula separated on each side from margin
of oral fossa by deep cleft (Fig. 4B).

Pronotum stout, 1.2 % longer than wide, sides subpar-
allel (Fig. 4A); anterior angles obtusely pointed; poste-
rior angles rounded; basal margin sequentially narrower,
pointed at middle. Disc smooth except basally, with two
groups of dense minute mycetangial pores left and right
of the medial line. Posterior margin of pronotum strongly
procurved in pleural area. Scutellum very small, apically
pointed. Procoxae contiguous (Fig. 4B).

Elytra 1.8 x longer than wide (length measured from
base to apex of first tubercle-like expansion; width meas-
ured at the wider, apical portion); 1.5 % longer than pro-
notum. Elytra subparallel, becoming wider apically, base
emarginate at suture, as wide as pronotal base. Discal striae
punctate (Fig. 4A); interstriae seriate, shallowly sparsely
punctured, ~3 X wider than striae. Declivity occupying
apical fifth, obliquely truncate beyond tubercle-like ex-
pansions of the base (Fig. 4A). Base of interstriae 2—4 to-
gether posteriorly expanded, triangulate, acutely tipped;
interstriae 5—6 together posteriorly expanded, rounded,
serrate; interstriae 7—8 together posteriorly expanded,
rounded, serrate; interstriae 9 continued on declivital face
terminating as a tubercle. Basal edge lined with hair-like
setae longer than interstrial width. Declivital face with se-
riate punctures. Apical margin rounded.

Mesosternum with mesepisternum convex, unarmed,
without a carina. Metasternum long, with distinct femo-
ral impression; metacoxae contiguous. Legs long; femora
wide, compressed; protibiae with two transverse rugae
and a long weakly hooked inner mucro. Tarsi slender,
longer than tibia (Fig. 4B); tarsomere 1 as long as the fol-
lowing tarsomeres combined; tarsomeres 2 and 3 equal
in length; tarsomere 4 the shortest, 0.5 % the length of
tarsomere 3, tarsomere 5 as long as the previous three
combined, slender. Long, slender claws.
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1 mm

Fig. 4. Eoplatypus jordali gen.n. et sp.n. A: Dorsal habitus of the holotype SMF Be 2548, ¢ (likely). B: Ventral habitus of the head and
pronotum of the holotype. C: Lateral habitus of the paratype SMF Be 2547. D: Antenna of the holotype.

b. Discussion

Insects whose life cycles are closely tied to amber pro-
ducing trees occur in higher numbers in amber (SOLORZA-
No KRAEMER et al. 2015). Thus the scarcity of platypodine
inclusions in Baltic amber is inconsistent with platypo-
dine biology. Given the subfamily’s subcortical lifestyle,
multiple specimens, as observed with scolytines, are ex-
pected because these beetles are attracted to injured or
dying trees which may ooze resin. Of the thousands of
insect specimens (PoiNaR 1992) found in angiosperm de-
rived Dominican amber (Hymenaea spp.), approximately
7% are scolytines and platypodines (CogNaTo & GRI-
MALDI 2009). These species have extant relatives which
all use angiosperm hosts. If the conifer that produced
the Baltic amber served as a host for Eoplatypus jordali
gen.n. et sp.n., specimens would be more common. As
consequence, their scarcity in Baltic amber suggests that
Eocene platypodines mainly used angiosperm hosts for
their brood sites as it is known from the vast majority
of extant platypodines. CoGgNaTO & GRIMALDI (2009) ob-
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served a similar pattern with conifer derived Burmese
amber inclusions: among 4200 animal inclusions only
one scolytine was found and its extant relatives are an-
giosperm feeders.

Eoplatypus jordali gen.n. et sp.n. represents the first
platypodine described from Baltic amber. Phylogenetic
analyses group this species with the extant genera Mito-
soma, Cenocephalus, and Chaetastus although support-
ing values are low. The low support values will likely per-
sist for this relationship in future analyses because of the
limited number of variable morphological characters ob-
served for these taxa and a lack of DNA data for the fossil
specimens. Despite the poor support, E. jordali sp.n. and
these genera are united by characters which exhibit low
homoplasy (i.e. 2, 3, and 6). Furthermore, the monophyly
of the extant genera is well-supported in a more compre-
hensive study of platypodines and not disputed (JORDAL
2015). This Baltic amber species is superficially similar
to Cenocephalus and Mitosoma but it differs by the lack
of mesepisternal and mesonotal carinae, two characters
important for generic placement in platypodine taxono-
my. The variation of these characters and the autapomor-
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phy of the antennal club (character 4) provide more jus-
tification for the recognition of Eoplatypus gen.n. than
previously described genera Cenocephalus and Mitoso-
ma, which were based only on geographic location and
without reference to a phylogeny (Woop 1993).

The phylogenetic placement of E. jordali sp.n. with
Mitosoma, Cenocephalus, and Chaetastus provides an
additional calibration for phylogenetic divergence. Prior
to these specimens, platypodine fossils were known for
two time periods, the Cretaceous (~ 100 mya) (CoGNATO
& GrmMaLDI 2009) and the Miocene (~20 mya) (Table 1).
JorpAL (2015) used these calibration points to date a
phylogeny of platypodine genera. Bayesian analysis of
evolutionary rates suggested a stem age of 80.3 mya and
a crown age of 51 mya for the Mitosoma, Cenocephalus,
and Chaetastus clade (JorpaL 2015: fig. 4). The Baltic
amber fossil, aged at approximately 45 mya, fits well
with the molecular dating estimate and given the overall
similarity of Eoplatypus gen.n. to the extant genera, as-
sociation with the crown age seems appropriate (JORDAL
2015). Inclusion of this calibration point in future studies
of platypodine phylogeny will help to refine the dating
of the origin of biological features and ecological events
such as the long distance dispersals among continents for
platypodine lineages (JorpAL 2015; PEris et al. 2015).
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