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Abstract

Bitterfeld amber, sometimes referred to as Saxon or Saxonian amber, is a potentially sig-

An important aspect is a long-standing controversy about the age of this amber: namely 

these data could be used to elucidate the age of this deposit. Five arachnid orders have been 

recorded from Bitterfeld amber: spiders (Araneae), acariform mites (Acariformes), parasit-

-

camel spiders (Solifugae) have also been recorded. Spiders are the most comprehensively 

and mites appear to be very diverse, but are virtually undescribed. Morphological overlap 

overlap is even higher, but in all groups Baltic amber appears more diverse than Bitter-

-

onomic foundation for such assumptions is far from comprehensive, most of the material 

remains to be studied in detail using modern techniques of morphological reconstruction. 

-
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Introduction

name in the eastern state of Sachsen-Anhalt in Germany. 

It is sometimes referred to as Saxon or Saxonian amber. 

-

-

(2002), Wimmer et al. (2009) 

and Dunlop (2010). The presence of amber in this region 

German Democratic Republic (GDR) (see History). Sev-

eral groups of plants and arthropods have been recovered 

from Bitterfeld amber (e.g. Weitschat 2008), including 

same Eocene age as Baltic amber and other ambers, such 

proposed that Bitterfeld is merely a southerly outcrop of 

2013) and refer to Bitterfeld amber as “Tertiary Baltic 

amber forest incl. the Bitterfeld deposit” (e.g. Wunder-

lich 2004b).

Alternative hypothesis stressed the uniqueness of 

the Bitterfeld deposit, dating its inclusions to a younger 

clearly indicate that Bitterfeld and Baltic amber are not 

identical (e.g. Wolfe et al. 2016). This debate is not en-

survive essentially unchanged in the Cenozoic of north-

ern Europe and help to evaluate apparent cases of mor-

-

viously undescribed Bitterfeld material in public and pri-

-

tions about the composition, age and distribution of the 

-

are the same age, but also to improve our understanding 

of evolutionary processes of European arthropod faunas 

more generally.

History. 

by 
th cen-

belonging to the federal states of Saxony or Saxony-An-

[honey stones]. Some ended up in the curiosity cabinets 

of the local gentry, and in the late 19th century Saxon am-

Most of the current Bitterfeld amber material (see 

also Geological Setting) originates from a former open-

Liehmann 

-

ing planned for the 1940s before being interrupted by the 

-

and utilized three main areas or ‘Baufelder’. During the 

-

the sediment – resulting in larger yields, such that by the 

Baltic amber, Bitterfeld amber also contained animal and 

the Geiseltal Museum in Halle and the Museum of the 

initial reports on the fauna by Barthel and Hetzer (1982) 

and Schumann and Wendt (1989). Early descriptions of 

-

he original locality is no longer 

part of a larger landscape restoration project to form the 

‘Große Goitzschesee’ the north-eastern part of the so-

private collectors. Hunting for amber pieces in Bitterfeld 

2012), thus there are many additional fossils in private 

collections that are potentially available for study.

Geological setting and dating controversy. “Bit-

terfeld amber” originates from Lagerstätten in Eastern 

important (see above). Stratigraphically, the horizons 

-

-
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-

semblages in Bitterfeld amber are very similar to those 

-

tic amber” is commonly used for succinite from deposits 

originates from Eocene members of the Sciadopityaceae 

discussed for Bitterfeld amber by Yamamoto et al. (2016) 

-

deposited in several regions, for example, around Rovno 

While both Baltic and Bitterfeld amber consist of 

Röschmann (2008) suggested that both amber types de-

palaeogeography (Fig. 1). Similarly, Wolfe et al. (2016) 

suggested, based on detailed geochemical tests, that both 

Bitterfeld and Baltic amber are of the same Eocene age, 

-

the forests during the Eocene. Based on other authors (e.g. 

-

also situated at the south of this marine connection, but 

-

uated at the south coast of the Russian Land, at the other 

side of the sea arm connecting the North and the Turan 

discussed the fact that a transport of amber from the 

proposed that former paleogeographic studies and exam-

inations of inclusions are necessary.

In general, the age of any given amber is notorious-

-

are found. The option to use sporomorphs, particularly 

pollen, to biostratigraphically date amber pieces is ham-

pered since they cannot easily be extracted from amber, 

studies for both Baltic and Bitterfeld amber. The question 

strata? This is a particular problem at Bitterfeld, such that 

as mentioned above, three alternative ages can be gleaned 

from the contemporary literature: namely Eocene (e.g. 

Figure 1.

-

do and Sontag 2013, and Wolfe et al. 2016.
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years and the true age of the Bitterfeld inclusions is rele-

vant to questions such as the palaeoclimate and ecology 

of the original forest environment. Based on published 

estimates, the amber could have been deposited during a 

-

 

~22 °C (as reconstructed for the Eocene Messel Lager-

stätte by Grein et al. 2011), or at a cooler time during the 

controversy can essentially be summarized as pitting evi-

-

tic amber. This in turn could imply that the ambers are the 

same (Eocene) age, and perhaps even sampled the same 

fauna and environment.

an absolute date of ca. 22 Ma. Initial descriptions of both 

plant and animal species generally accepted this Mio-

their interpretations on the presence of species common 

to both Baltic and Bitterfeld amber (see also Table 1).

-

terfeld and Baltic amber are

-

younger. In this scenario ‘endemic’ Bitterfeld taxa may 

eventually turn out to be synonyms of Baltic species. 

proving that the ambers are the same age are also un-

derlain by an assumption: namely that (morpho)species 

do not remain static over several million years. Without 

-

north–central Europe.

Materials and methods

Table 1. Summary of the forty species of arachnid described 

from both Bitterfeld and Baltic amber. Sequence of families 

Taxon Source reference

OPILIONES 

CADDIDAE

1. Caddo dentipalpus
Dunlop and Mitov 

(2009)

2. Dicranopalpus ramiger  Dunlop and Mitov 

(2009)

3. Lacinius bizleyi

4. Leiobunum longipes  Dunlop and Mitov 

(2009)

Histricostoma tuberculatum  Dunlop and Mitov 

(2009)

PSEUDOSCORPIONES 

CHEIRIDIIDAE

6. Cheiridium hartmanni  Judson in Weitschat 

(2008)

ACARIFORMES 

SMARIDIDAE

Fessonia grabenhorsti

8. Fessonia wunderlichi

ARANEAE 

9. Clostes priscus Menge, 1869 Wunderlich (2004a)

TELEMIDAE

10. ?Telema moritzi Wunderlich, 2004b Wunderlich (2004b)

SEGESTRIIDAE

11. Vetsegestria quinquespinosa Wunderlich, 2004b Wunderlich (2004b)

12. Orchestina (Baltorchestina) brevis  

Wunderlich, 2008a
Wunderlich (2008a)

13. Balticolipus kruemmeri Wunderlich, 2004j Wunderlich (2004j)

14. Succinilipus abditus Wunderlich, 2004j Wunderlich (2004j)

Acrometa cristata

16. Succinitaxus brevis

THERIDIIDAE

Balticoridion dubium Wunderlich, 2008b Wunderlich (2008b)

18. Episinus balticus Wunderlich (2008b)

19. Euryopis bitterfeldensis Wunderlich, 2008b Wunderlich (2008b)

20. Euryopis streyi Wunderlich, 2008b Wunderlich (2008b)

21. Hirsutipalpus varipes Wunderlich, 2008b Wunderlich (2008b)

22. Kochiuridion scutatum Wunderlich, 2008b Wunderlich (2008b)

23. Lasaeola infulata Wunderlich (2008b)

24. Spinitharinus bulbosus Wunderlich, 2008b Wunderlich (2008b)

Spinitharinus cheliceratus Wunderlich, 2008b Wunderlich (2008b)

26. Succinobertus adjacens Wunderlich, 2008b Wunderlich (2008b)

Ulesanis ovalis Wunderlich, 2008b Wunderlich (2008b)

28. Ulesanis parva Wunderlich, 2008b Wunderlich (2008b)

29. Unispinatoda aculeata Wunderlich, 2008b Wunderlich (2008b)

30. Balticoroma ernstorum Wunderlich, 2004h Wunderlich (2004h)

31. Balticoroma gracilipes Wunderlich 2004h Wunderlich (2004h)

32.  Wunderlich, 2004h Wunderlich (2004h)
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Taxon Source reference

33. Flagellanapis voigti Wunderlich, 2004h Wunderlich (2004h)

34. Saxonanapis grabenhorsti Wunderlich, 2004h Wunderlich (2004h)

MYSMENIDAE

Eomysmenopsis spinipes Wunderlich, 2004h Wunderlich (2004h)

36. Mysmena groehni Wunderlich, 2004h Wunderlich (2004h)

Succiniropsis kutscheri Wunderlich, 2004o Wunderlich (2004o)

HAHNIIDAE

38. Cymbiohahnia parens Wunderlich, 2004n Wunderlich (2004n)

DICTYNIDAE

39. Balticocryphoeca curvitarsis Wunderlich, 2004n Wunderlich (2004n)

40. Apostenus bigibber Wunderlich, 2004q Wunderlich (2004q)

-

-

-

-

Several previous studies have imaged Baltic amber 

inclusions using computer tomography (µ-CT), includ-

(2014) for pseudoscorpions, and Dunlop et al. (2011, 

-

-

diation (SR-µCT) to study arachnids in amber, such as 

amber and Saupe et al. (2012) for spiders from French 

-

are amenable to imaging using the synchroton, as this 

approach often yields very high quality sets of mor-

phological characters directly comparable to modern 

operated by Helmholtz-Zentrum Geesthacht (Haibel et 

-

-

contrast (Greving et al. 2014). The photon energy ap-

-

-

tropic voxel size of 2.42 µm.

Results

Arachnid fossils in Bitterfeld amber are actually not so 

Europe today have been recorded: spiders (Araneae), 

-

-

zomida) and camel spiders (Solifugae) are not currently 

-

-

scribed, most of them in recent years by Jörg Wunderlich 

-

fossil species have been reported (see Discussion). The 

the mites and pseudoscorpion fossils from Bitterfeld have 

-

innovative methods that could lead to a more detailed as-

sessment of this fauna.

Harvestmen. The harvestmen fauna in Bitterfeld am-

-

terfeld. Again, the age of Bitterfeld amber is critical for 

indicate evolutionary stasis of species over extraordinary 

-

sis appeared possible in that one of the Bitterfeld amber 

harvestmen in the eupnoid genus Lacinius

initially considered indistinguishable from an extant spe-

belonging to the suborder Cyphophthalami has also been 

recorded from the genus Siro -

day in North America and Europe (Dunlop and Giribet 

2003). Another Siro

(Dunlop and Mitov 2011). Some of the recovered har-

vestmen are interesting from a biogeographic perspec-

tive. The distinctive, large-eyed Caddo does not occur in 

-

Australia. Cyphophthalmids also do not occur in northern 

southern Europe.
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Figure 2. Examples of arachnids preserved in Bitterfeld amber. A) harvestman Siro platypedibus 

B) ?Lacinius erinaceus C) undescribed mite 

D) E) undescribed 

F

G H) a 
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Table 2. -

-

lies phylogenetic as above.

Taxon Source reference

OPILIONES

1. Siro platypedibus Dunlop & Giribet, 2003
Dunlop and Giribet 

(2003)

2. Amilenus deltshevi Dunlop & Mitov, 2009
Dunlop and Mitov 

(2009)

3. ?Mitostoma gruberi Dunlop & Mitov, 2009
Dunlop and Mitov 

(2009)

ARANEAE

4. Paraspermophora bitterfeldensis Wunderlich, 

2004b
Wunderlich (2004b)

SEGESTRIIDAE

Ariadna defuncta Wunderlich, 2004b Wunderlich (2004b)

6. Eoleptoneta curvata Wunderlich, 2004b Wunderlich (2004b)

Eoleptoneta kutscheri Wunderlich, 1991 Wunderlich (1991)

8. Orchestina (Baltorchestina) angulata Wunderlich, 

2012

Wunderlich (2011, 

2012)

9. Orchestina (Baltorchestina) bitterfeldensis 

Wunderlich, 2008a
Wunderlich (2008a)

10. ?Stenoonops rugosus Wunderlich, 2004b Wunderlich (2004b)

ARCHAEIDAE

11. ?Archaea bitterfeldensis Wunderlich, 2004c Wunderlich (2004c)

12. Saxonarchaea dentata Wunderlich, 2004c Wunderlich (2004c)

13. Saxonarchaea diabolica Wunderlich, 2004c Wunderlich (2004c)

†

14. Spatiator bitterfeldensis 

Hyptiomopes bitterfeldensis Wunderlich, 2004d Wunderlich (2004d)

16. Spinilipus bispinosus Wunderlich, 2004f Wunderlich (2004f)

Spinilipus curvatus Wunderlich, 2004f Wunderlich (2004f)

18. Succinilipus aspinosus Wunderlich, 2004f Wunderlich (2004f)

19. Succinilipus saxoniensis Wunderlich, 1993 Wunderlich (1993)

20. Succinilipus similis Wunderlich, 2004f Wunderlich (2004f)

21. Chelicerinus abnormis Wunderlich, 2008a Wunderlich (2008a)

22. Cornuanandrus bifurcatus 

23. Cornuanandrus bitterfeldensis 

24. Eosynotaxus bitterfeldensis 

NESTICIDAE

Wunderlich, 2004l Wunderlich (2004l)

THERIDIIDAE

26. Lasaeola bitterfeldensis Wunderlich, 2008b Wunderlich (2008b)

Lasaeola sigillata Wunderlich, 2008b Wunderlich (2008b)

28. Eotheridiosoma tuber Wunderlich, 2004g Wunderlich (2004g)

29. Eotheridiosoma volutum Wunderlich, 2004g Wunderlich (2004g)

30. Spinitheridiosoma bispinosum Wunderlich, 2004g Wunderlich (2004g)

31. Balticonopsis bitterfeldensis Wunderlich, 2004h Wunderlich (2004h)

32. Balticonopsis ludwigi

†

33. Protheridion bitterfeldensis Wunderlich, 2004i Wunderlich (2004i)

Taxon Source reference

34. Custodela acutula Wunderlich, 2004m Wunderlich (2004m)

Custodela bispina Wunderlich, 2004m Wunderlich (2004m)

36. Custodela bispinosa Wunderlich, 2004m Wunderlich (2004m)

Custodela curvata Wunderlich, 2004m Wunderlich (2004m)

38. Custodela femurspinosa Wunderlich, 2004m Wunderlich (2004m)

39. ?Custodela parva Wunderlich, 2004m Wunderlich (2004m)

40. Custodela stridulans Wunderlich, 2004m Wunderlich (2004m)

41. Custodelela hamata Wunderlich, 2004m Wunderlich (2004m)

42. Paralabulla bitterfeldensis Wunderlich, 2004m Wunderlich (2004m)

TETRAGNATHIDAE

43. Anameta distenda Wunderlich, 2004e Wunderlich (2004e)

ARANEIDAE

44. Eonephila bitterfeldensis Wunderlich, 2004f Wunderlich (2004f)

Eustaloides bitterfeldensis (Wunderlich, 2004e) Wunderlich (2004e)

DICTYNIDAE

46. Eocryphoeca bitterfeldensis Wunderlich, 2004n Wunderlich (2004n)

Mastigusa bitterfeldensis Wunderlich, 2004n Wunderlich (2004n)

48. Mastigusa magnibulbus Wunderlich, 2004n Wunderlich (2004n)

†

49. Ephalmator bitterfeldensis Wunderlich, 2004o Wunderlich (2004p)

SALTICIDAE

Almolinus bitterfeldensis Wunderlich, 2004r Wunderlich (2004r)

one species each from the eupnoid genera Caddo (Cad-

didae), Dicranopalpus and Lacinius

and Leiobunum (Sclerosomatidae), and one from the dys-

pnoid genus Histricostoma (Nemastomatidae) (Dunlop 

elements (Table 2) comprise one cyphophthlamid in the 

genus Siro (Sironidae), one eupnoid in Amilenus -

langiidae) and one dyspnoid in Mitostoma (Nemastomati-

Pseudoscorpions. -

remains largely undocumented. The fossil history of pseu-

preliminary assessment of the Bitterfeld pseudoscorpions 

suggests that at least nine families are present: Chthoni-

Geogarypidae, Cheiridiidae, Chernetidae, Cheliferidae, 

and Withiiidae. No specimens of Lechytiidae, Feaellidae 

and Garypinidae have been observed at Bitterfeld so far, 

although these families do occur in Baltic amber. In con-

-

ly dominant, there seems to be an even representation of 

The families Chthoniidae, Cheiridiidae and Geogarypi-

dae are represented by many fossils at Bitterfeld, and at 



evolsyst.pensoft.net

Jason A. Dunlop et al.: Arachnids in Bitterfeld amber: A unique fauna of  fossils...38

described from Baltic amber (Fig. 2e).

We note that no pseudoscorpion species have yet been 

formally described from Bitterfeld amber and it is not 

-

-

Chei-

ridium hartmanni

source of this record of an established Baltic species in 

Bitterfeld amber from the primary literature and it ap-

-

Geogarypus garskii, has also been described 

from Rovno amber but not Bitterfeld amber. Some of 

as Baltic amber species in the collections but these iden-

-

tinct species pending detailed taxonomic analyses. As the 

to be applied for detailed studies, such as Synchotron mi-

and Boone 2016). Such studies are particularly valuable 

-

thoniids (Fig. 4a), but also those that are interesting in a 

Bitterfeld amber and occurs today only in North America 

and Tasmania (Harvey 2013), although fossils are com-

Pseudogarypus minor, 

has also been reported from Rovno amber, but methods 

other than conventional light microscopy need to be ap-

that highlight aspects of paleoecology and biology, such 

as prey-interactions and breeding behaviour (Fig. 3b), 

that provide insights into paleoenvironments and the ani-

mals that lived in those environments.

Mites. The mite fauna preserved in Bitterfeld amber 

appears diverse, both at the generic and species level, and 

for both of the mite groups that are currently suggested 

Fessonia

-

(Acariformes) have also been observed, but not formally 

described (Dunlop 2010). Fragments of Labidostoma-

tidae in the prostigmate mite fauna (Acariformes) have 

and Bertrand, 2013). The probably basal parasitiform 

Baltic amber (Dunlop et al. 2004) but no specimens are 

rare Baltic records, but none from Bitterfeld. No further 

-

sent a diverse, but currently unexplored, fauna. In lieu of 

formal descriptions, the implications of the mite data for 

questions of dating and biogeography remain open.

Spiders. As noted above, the vast majority of the fossil 

arachnids in Bitterfeld amber are spiders (e.g. Fig. 2g, h). 

almost exclusively by Jörg Wunderlich across several 

papers and monographs (Wunderlich 1983, 1991, 1993, 

members of three extinct spider families recorded from 

Bitterfeld material, although the status of these families – 

Spatiatoridae† † and Ephalmatoridae† – has 

Figure 3. Examples of behavioral traits preserved in Bitterfeld amber: A

B) evidence of a lithobiomorph centipede preying on a pseudoscorpion (Grabenhorst Coll. No. My-1).
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nus Clostes (Dipluridae). For Synspermiata there is one 

shared species in Telema (Telemidae), one in Vetsegestria 

(Segestriidae) and one Orchestina

entelegyne spiders, there is one common Balticolipus and 

one Succinilipus (both Cyatholipidae), one Acrometa and 

one Succinitaxus (both Synotaxidae). There is one Balti-

coridion, one Episinus Euryopis, one Hirsutipalpus, 

one Kochiuridion, one Lasaeola Spinitharinus, one 

Succinobertus Ulesanis, and one Unispinatoda (all 

Theridiidae). There is one shared Flagellanapis and one 

Saxonanapis, three Balticoroma

Wunderlich recognised a family Comaromidae including 

Balticoroma), and one Eomysmenopsis and one Mysme-

na (both Mysmenidae). In the derived ‘RTA clade’ group 

there is one Succiniropsis (Zoropsidae), one Cymbio-

hahnia (Hahniidae), one Balticocryphoeca (Dictynidae), 

and one Apostenus (Liocranidae).

By contrast the forty-seven unique endemic spiders 

taxa (Table 2) include for Synspermiata one Parasper-

mophora Ariadna (Segestriidae) and 

Orchestina and one Stenoonops

Eoleptoneta (Leptonetidae), one 

Archaea -

nus Saxonarchaea (Archaeidae), one species in the genus 

Spatiator of the extinct family Spatiatoridae, one species 

in the Bitterfeld endemic genus Hyptiomopes (Ulobori-

Spinilipus and three Succinilipus (both Cyatho-

lipidae), one Chelicerinus Cornuanandrus and one 

Eosynotaxus (all Synotaxidae), one Eopopino (Nestici-

Lasaeola (Theridiidae), one Eotheridiosoma 

and one Spinitheridiosoma (both Theridiosomatidae), 

Balticonopsis (Anapidae), one Protheridion (the ex-

Custodela, one in the 

Bitterfeld endemic Custodelela and one Paralabulla (all 

Linyphiidae), one Anameta (Tetragnathidae), one Eone-

phila and one Eustaloides (both Araneidae). For the RTA 

clade there is one Eocryphoeca Mastigusa (both 

Dictynidae), one Ephalmator (the extinct family Ephal-

matoridae) and one Almolinus (Salticidae). Additional 

taxonomic information may be derived from a diverse 

spectrum of partially or entirely preserved exuvia that 

Discussion

In the last comprehensive survey of the faunal overlap 

-

-

-

-

Since Weitschat’s publication, other authors have com-

mented on the insect fauna in particular to argue that the 

-

-

atopogonidae) from the three European amber deposits 

and found them highly similar although the Bitterfeld 

on the assumption that “…there is no doubt that amber 

-

caution because most of the Bitterfeld taxa are currently 

undescribed and need to be studied in detail.

Unfortunately, there are no comprehensive published 

summaries of the number of endemic Bitterfeld insect 

species for comparison, but in contrast to the similarities 

described nine tenebrionid beetles from Baltic and Bitter-

beetle species described from Bitterfeld amber and found 

some species to be shared, although other species (and 

-

still very fragmentary. Since there are limited data about 

the insect fauna, this still does not provide more than an 

indication that both ambers are of the same age.

Geographical distinctness. The most comprehensive 

-

chemical properties and argued that both ambers may be 

overlapping in time, but may represent paleolatitudinal dif-

Sea. If this is true, the arthropod fauna of both ambers may 

-

-

than their Baltic amber relatives. The Bitterfeld fauna is 

-

etation. In any case, a detailed and comprehensive study is 

necessary to evaluate and compare these hypotheses.

The arachnid data from Bitterfeld amber certainly sup-

ports the insect data as Bitterfeld amber appears to have 

-
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though both deposits may still be more diverse than the 

-

arachnids documented so far (Tables 1–2) are in contrast 

to a total species count of 899 arachnids – eleven scor-

one camel spider, four parasitiform mites, 104 acariform 

hypothesis that Bitterfeld amber is merely a southerly ex-

tension of Baltic amber, the species counts for Arachnida 

actually record (slightly) more unique Bitterfeld faunal 

elements than common Baltic and Bitterfeld ones.

collected and surveyed for more than 200 years and the 

sheer volume of amber and specimens available is much 

greater than the inclusions recovered from Bitterfeld. This 

inevitable collecting bias means that a richer Baltic amber 

must bear in mind that perhaps not all potential shared (or 

endemic) taxa for the Bitterfeld amber have been record-

amber spider species originated from a single author, Jörg 

-

the shared and endemic species, but revisions of the de-

-

note that Bitterfeld amber has been considered by many 

relatively recently has its distinct nature been recognised. 

This means that many specimens (and potentially spe-

cies) that actually come from Bitterfeld amber are cur-

rently mislabelled or misplaced in collections as Baltic 

amber taxa and need to be retrieved for further study.

New material.

arachnids (and other arthropods) are present in several 

museums in Germany and additional material is pres-

documented, but needs to be reanalysed as noted above. 

in the collections of the Berlin and Hamburg Museums 

but many more fossils have become available since the 

additional species can be expected. The pseudoscorpion 

and mite faunas lie essentially bare. While not much can 

be said about the mites at present, other than that they 

of any pseudoscorpion descriptions from Bitterfeld is 

notable because the Baltic amber pseudoscorpion fauna 

to be some shared morphospecies, but also a number of 

may support the hypothesis of a partly distinct status for 

of this material is also interesting from a biological or 

ecological perspective because it illustrates the biotic in-

lived in the amber forests (Fig. 3). For example, Fig. 3A 

-

pion in amber and there are similar notable examples in 

amber although this family is only found today in North 

Future work. -

be hard to discern in amber fossils, such as chaetotaxy, 

spider’s pedipalps. In general, the better the descriptions 

-

proved the quality of photographs of amber inclusions, 

-

mography. We demonstrate here, using the example of 

inclusions can also be imaged using synchrotron-based 

microtomography. Synchrotron-based study have proved 

to describe Baltic and Rovno amber fossil in greater de-

tail than ever before. Whilst such methods have not yet 

-

-

-
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-

Gerhard Schmiedl and Marc Theodor (both Hamburg) for 

-

burg) and Heiner Grabenhorst (Wienhausen) for supplying 

synchrotron-based microtomography. The Deutsche For-

schungsgemeinschaft funded the digitization of the amber 

helpful comments on an earlier version of the typescript.
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