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1. Introduction

Inclusions of fossil damselflies are not as rare in Ter-
tiary amber as often supposed. BECHLY (1993, 1996b, 1998) 
provided the first comprehensive lists of all fossil odonates 
in amber, while BECHLY & WICHARD (2008) revised all 
16 known specimens of odonate larvae in Baltic amber, 
of which all but one belong to Zygoptera (Calopterygi-
dae, Hypolestidae, Megapodagrionidae, and Synlestidae). 
Meanwhile, there are numerous further specimens known 
(BECHLY, unpublished data), even though most of them are 
not yet scientifically described.

The first damselfly described from Baltic amber was 
Agrion antiquum PICTET & HAGEN, 1856, which is today 
often classified as Platycnemis antiqua. However, the 
attribution to the family Platycnemididae is only weakly 
supported, and the attribution to the modern genus Platy
cnemis must be rejected, because A. antiquum lacks the 
apomorphic rectangular discoidal cell of the subfamily 
Platycnemidinae. Therefore, this fossil taxon is better con-
sidered as a Coenagrionoidea incertae sedis. Only three 
other species have yet been described from adult damsel-
flies in Baltic amber: Litheuphaea ludwigi BECHLY, 1998 
(Epallagidae); Pamita hannahdaltonae MAY & CARLE, 2005 

(Amphipterygidae); and Electrophenacolestes serafini 
NEL & ARILLO, 2006 (Thaumatoneuridae: Dys agrioninae; 
maybe rather a Diphlebiidae). PFAU (1975) figured two un-
described species of coenagrionoid damselflies from Baltic 
amber as “Spezies A” and “Spezies B”. Still undescribed 
adult Calopterygidae and Synlestidae have been figured by 
BECHLY & WICHARD (2008).

The present study describes an interesting new genus 
and species of damselflies from Baltic amber.
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2. Material and methods

The drawing was made with a camera lucida on a Leica 
M80 stereo microscope with 1.6 Plan Achromat lens. 
Microphotos were made with a Leica DFC490 digital 
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macro camera on a Leica Z16-Apo microscope with Leica 
Application Suite 3.1.0 software for focus stacking. All 
figures have been subsequently edited and polished with 
the Adobe Photoshop CS3® imaging software.

The terminology of odonate wing venation is based on 
RIEK & KUKALOVÁ-PECK (1984), as modified by NEL et al. 
(1993) and BECHLY (1996a). The used phylogenetic clas-
sification of the order Odonata is mainly based on BECHLY 
(1996a, 2003) and on new phylogenomic studies cited in 
the text below.

3. Systematic palaeontology

Order Odonata FABRICIUS, 1793
Suborder Zygoptera SELYS, 1854

Superfamily Coenagrionoidea KIRBY, 1890
Familia incertae sedis

Genus Balticoagrion n. gen.

Ty p u s  g e n e r i s :  Balticoagrion paulyi n. sp.
D e r i v a t i o  n o m i n i s :  Named after Baltic amber and the 

generic damselfly name Agrion.

D i a g n o s i s . – Same as type species since monotypic.

Balticoagrion paulyi n. sp.
Figs. 1– 5

H o l o t y p e :  Speci  men no. SMNS BB-2550, Staatliches 
Museum für Naturkunde in Stuttgart (Germany). For the purpose 
of the donation of the holotype to SMNS, the amber piece was 
divided into two pieces, so that the part with the reptile skin could 
remain in private collection.

D e r i v a t i o  n o m i n i s :  Named after Mr. ALFREDO PAULY 
(Bad Neuenahr), who kindly donated the holotype to SMNS.

S t r a t u m  t y p i c u m  a n d  L o c u s  t y p i c u s :  Baltic 
amber, Eocene.

D i a g n o s i s . – Wing length about 16 –17 mm; only 
two antenodal cross-veins; arculus slightly distal of Ax2; 

Fig. 1. Balticoagrion paulyi n. gen., n. sp., female, basal part of 
wing; holotype, SMNS BB-2550; Eocene Baltic amber. – Scale: 
1 mm.

Fig. 2. Balticoagrion paulyi n. gen., n. sp., female, distal part of 
wing; holotype, SMNS BB-2550; Eocene Baltic amber. – Scale: 
2 mm.

Fig. 3. Balticoagrion paulyi n. gen., n. sp., female, detail of 
pterostigma; holotype, SMNS BB-2550; Eocene Baltic amber. – 
Scale: 0.5 mm.

Fig. 4. Balticoagrion paulyi n. gen., n. sp., female, abdomen with 
ovipositor; holotype, SMNS BB-2550; Eocene Baltic amber. – 
Scale: 1 mm.



BECHLY, A NEW DAMSELFLY FROM EOCENE BALTIC AMBER 53

subdiscoidal cell undivided; discoidal cell distally acute; 
discal brace well developed; 11 postnodal cross-veins 
and 7 postsubnodal cross-veins are not aligned; no lestine
oblique vein; IR1 originates three cells distal of RP2; 
pterostigma with wrinkled micro-sculpturing, 1.5 cells 
long, and braced; CuA fuses with hind margin basal of dis-
coidal cell; five pectinate “branches” of MP distal of the 
end of CuA.

D e s c r i p t i o n  o f  h o l o t y p e  (Figs. 1– 5). – A 
piece of clear Baltic amber (45 × 24 mm) with an isolated, 
nearly complete wing and distal half of the abdomen of a 
small female damselfly, and as syninclusions a skin frag-
ment of a small reptile (Fig. 6), a Formicidae, a Mycetophi-

lidae, a mite, and numerous stellate hairs.
Length from nodus to apex, 10.7 mm; estimated total 

wing length, 16 –17 mm; maximum width, 4.3 mm. In the 
antenodal space only Ax2 is visible, thus there were only 
the two primary antenodal cross-veins but no secondary 
antenodals. The arculus is slightly distal of Ax2. The dis-
coidal cell is elongate with an acute distal angle and a well-
developed discal node; the subdiscoidal cell is long and un-
divided. The nodus is of typical coenagrionoid shape with 
an oblique nodal veinlet. The 11 postnodal crosveins are 
not aligned with the 7 postsubnodal cross-veins. The ptero-
stigma is elongate, 1.5 cells long, braced, and with wrin-
kled micro-sculpturing on the surface. IR1 long, originat-
ing three cells distal of RP2; IR2 aligned with subnodus; 
no supplementary intercalary veins and no lestine oblique 
vein ‘O’. MA distally more zigzagged than the other longi-
tudinal veins; MP with five pectinate posterior “branches”. 
Only a single row of cells in the cubito-anal area. CuA 
fuses with hind margin basal of discoidal cell near CuP-
crossing, so that the wing base was stalked.

The circumstance that an abdomen of a female dam-
selfly with endophytic ovipositor is embedded close to the 
inclusion of the damselfly wing strongly suggests that both 
fragments belong to the same female specimen that was 
possibly trapped by resin during oviposition or while at 
rest.

D i s c u s s i o n  (Fig. 7). – The combination of wing 
venational characters (wing stalked, no secondary ante-
nodal cross-veins, no lestine oblique vein, no supplemen-
tary intercalary veins, discoidal cell acute, pterostigma 
short and braced and with wrinkled micro-sculpturing) 
clearly suggests that the new taxon belongs to Coenagrio-
noidea (Isostictidae, Platycnemididae incl. Protoneurinae, 

Fig. 5. Balticoagrion paulyi n. gen., n. sp., female, drawing of wing venation; holotype, SMNS BB-2550; Eocene Baltic amber. – Scale: 
2 mm.

Fig. 6. Skin fragment of small reptile as syninclusion of SMNS 
BB-2550; private collection PAULY. – Scale: 2 mm.
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and Coenagrionidae incl. Pseudostigmatinae). The com-
pletely non-aligned postsubnodal cross-veins represent 
a plesiomorphic character state that is only retained in 
Calopterygoidea s. l. (also incl. Philogangidae, Diphle-
biidae, Amphipterygidae, and the enigmatic taxon Pseu-
dolestes mirabilis) among Recent Zygoptera. The results 
of modern phylogenomics suggest that the alignment of 
the postnodal cross-veins occurred convergently in Lesti-
noidea, Platystictidae, Megapodagrionidae, and Coen-
agrionoidea, because these four lineages with aligned post-
nodals do not seem to form a monophyletic group (REHN 
2003; BYBEE et al. 2008; CARLE et al. 2008; DUMONT et al. 
2005).

If this character state should not turn out to be a strange 
reversal, it suggests a position of the new taxon in the 
stem group of Coenagrionoidea (Fig. 7). Consequently, 

this fossil represents a relict taxon in the Paleogene, which 
has symplesiomorphic similarities with Cretarchistigma 
greenwoodi JARZEMBOWSKI et al., 1998, which is one of 
the few known putative Mesozoic Coenagrionoidea and 
most probably does not belong to the Euarchistigmatinae 
(contra JARZEMBOWSKI et al. 1998) but to the stem group 
of Coenagrionoidea. The only other Mesozoic representa-
tives of Coenagrionoidea are Eoprotoneura hyperstigma 
CARLE & WIGHTON, 1990 from the Lower Cretaceous of 
Brazil and Palaeodisparoneura burmanica POINAR et al., 
2010 from Burmese amber, which both already belong to 
derived modern subgroups of Coenagrionoidea (POINAR 
et al. 2010). All other Mesozoic damselfly taxa that were 
originally described as Coenagrionoidea have later been 
transferred to other zygopteran superfamilies (e. g., Creta-
coenagrion to Lestinoidea).

Fig. 7. Phylogenetic tree of Zygoptera with putative position of the new taxon.
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The only other Coenagrionoidea from Baltic amber are 
Agrion antiquum and “Spezies A” and “Spezies B” of PFAU 
(1975). The lectotype of Agrion antiquum differs from 
the new taxon in the alignment of the five basal postnodal 
cross-veins, the origin of IR1 two cells distal of RP2, vein 
MA distally more distinctly zigzagged, and only three pec-
tinate “branches” of MP. The size is more or less similar 
(largest width of wing 4.0 mm in A. antiquum, instead of 
4.3 mm in the new taxon).

It cannot be totally excluded that the new taxon is con-
specific with PFAU’s “Spezies B” because size (wing length 
17.9 mm, length nodus-apex 11.5 mm instead of 10.7 mm) 
and most characters are very similar. However, in “Spezies 
B” at least the two most basal postnodals are strictly 
aligned, the arculus is aligned with Ax2, and there are 
only 2 (instead of 5) pectinate “branches” of MP. PFAU’s 
“Spezies A” agrees in the arculus slightly distal of Ax2 and 
five pectinate branches of MP, but differs by the basal five 
postnodal cross-veins being strictly aligned and distinctly 
larger wing length of 23.3 mm.
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