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The range of palaeobotanical studies 
in Sweden and future opportunities 
for research 

Stephen McLoughlin & Vivi Vajda 
Swedish Museum of Natural History 

Abstract 
Although its geology is dominated by pre-Cambrian crystalline rocks, Sweden’s 
palaeobotanical research output is substantial. Over 150 years of dedicated research has 
yielded several hundred papers on Sweden’s palaeobotanical and palynological heritage 
spanning much of the geological column. Studies have targeted all categories of plant and 
protest remains from Proterozoic microfossils to Quaternary woods, and marine 
microplankton to animal-plant interactions, and fossil microbes of the deep biosphere. 
Sweden is particularly renowned for its research on Proterozoic–Cambrian carbonaceous 
microfossils, Triassic-Jurassic floras, Santonian–Campanian (Late Cretaceous) 
charcoalified, mummified, adpression and permineralized angiosperms and gymnosperms, 
and Quaternary high-latitude spore-pollen records. Although a vast body of work has been 
carried out on these floras, there is great potential for further work on all these assemblages 
with regard to fossil plant systematics, biostratigraphy, biogeography, plant-animal-fungal 
interactions, and palaeoclimate/palaeoenvironmental research. 

Introduction 
For a country with relatively few exposed plant-bearing strata, Sweden’s palaeobotanical 
research output over the past 150 years has been well above what might be its expected for 
this science on a global basis. The high productivity and diversity of outputs result from 
several factors.  

Firstly, palaeobotanical research has received financial support from the Swedish Royal 
Academy, Universities and the Swedish government for well over a century. The installation 
of the first professor of palaeobotany at the Swedish Museum of Natural History in 1884 
signaled the scientific importance that the Royal Academy placed on the the growing 
quantities of fossil plants accumulating in their collections through the late 1800s. 



46 

 
Fig. 1. Key Phanerozoic plant and algal fossil localities in Sweden. 

Secondly, the strategic and scientific interest in the Arctic (and later Antarctic) regions, 
resulted in the recovery of a wealth of plant fossil assemblages that provided the first real 
insights into the warm polar climates of the Mesozoic and Paleogene. The recovery from the 
Arctic of leaf fossils attributed to Artocarpus, an otherwise tropical genus (including 
breadfruit) of Southeast Asia and the Pacific, revealed a very different polar climate in the 
past compared with the frigid conditions of the present. This provided the impetus for further 
research on palaeoenvironmental change and floristic interchange in the region that resulted 
in a series of expeditions that gathered a world-class set of national and international fossils 
that provide a basis for regional comparisons and global perspectives. 
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Thirdly, the Swedish Museum of Natural History and various Universities around the 
country have employed a series of dedicated researchers in permanent positions. Security of 
employment has allowed these scientists to carry out long-term studies resulting in various 
books and monographs that remain the primary reference works in various fields of 
palaeobotany. They have also cultivated important links with miners, land owners, and 
amateur collectors who have helped recover significant fossil material for institutional 
colections. 

Fourthly, those senior researchers in permanent positions have provided financial and 
mentoring support for a long stream of postgraduate students and early career researchers 
who have gone off to become research leaders in their own right. Some of these researchers 
continue to work on fossil material of Swedish origin resulting in a broadening of the reach 
of Swedish science. 

This brief report does not provide a comprehensive review of all palaeobotanical research 
carried out in Sweden. Rather, it provides a summary of some of the major plant- and 
palynomorph-bearing successions that have been studied in the past (Fig. 1) or offer 
opportunities for future research. 

Proterozoic 
Sweden (along with neighbouring parts of Baltica) hosts Late Proterozoic sedimentary rocks 
in various parts of the country (e.g., the Vättern Graben in southern Sweden, Hedmark basins 
in western Sweden, and potentially in the Torneträsk area of northern Sweden) that yield 
extensive assemblages of acritarchs. These microfossils provide insights into the dating and 
correlation of strata, acritarch palaeobiology, and oceanic biodiversity fluctuations around 
intervals experiencing ‘snowball Earth’ conditions (Vidal & Moczydłowska 1995, 1997, 
Moczydłowska 2008, Pease et al. 2008). The Late Proterozoic Visingö beds in the Vättern 
Graben also host stromatolites with various architectures controlled by local 
wave/palaeocurrent conditions (Vidal 1972). Although of limited areal extent, much of the 
palynological potential of the Sweden’s Proterozoic strata remains untapped.  

Cambrian–Devonian 
Early to mid-Palaeozoic strata are exposed extensively in Sweden, especially on the islands 
of Gotland and Öland, at Lake Torneträsk near Abisko in the far north, around the Siljan 
Ring in Dalarna, around lakes Vättern and Vannern in central southern Sweden, and across 
Skåne in the far south of the country. These strata were deposited primarily in marine settings 
and vary from shallow-water carbonates to deep-water silts and alum shale. Despite their 
marine settings, these deposits host important fossils bearing on protist and early plant 
evolution (Fig. 2A).  

Acritarch studies have been particularly important for dating strata and gauging 
biodiversity trends in planktic biotas through this interval. Important studies on these 
acritarch assemblages have been carried out by Hagenfeldt (1989, 1994), Hagenfeldt & 
Jerkeus (1991), Ribecai & Tongiorgi (1995) Wallin & Hagenfeldt (1996), Vidal & 
Moczydłowska (1996), and Gelsthorpe (2004). 
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Fig. 2. Swedish Phanerozoic plant and algal fossils. A, Thalloid algal (vendotaenid) impressions, lower Cambrian, 
Torneträsk, NRM X00010223; B, Calcareous alga, Visby Formation (Silurian), Visby, Gotland, S025106; C, Thalloid 
alga impression, Visby Formation (Silurian), Visby waterfall, Gotland, S010036; D. Lepidopteris ottonis compression, 
Bjuv Member (Rhaetian), Höganäs Formation, Bjuv, S055383; E, Nilssonia elongata impression, Höör Sandstone 
(Hettangian), Höör, S142903; F, Osmundastrum pulchellum, Pliensbachian lahar deposits, Korsaröd, S069656; G, 
Ginkgo regnellii, ‘Fuglunda member’ (Bajocian–Bathonian), ‘Mariedal formation’, Eriksdal, S062721; H, Fricia nathorstii 
permineralized cone, Ryedal Sandstone (upper Santonian–lower Campanian), Ryedal, S085156; I, Assorted 
charcoalified angiosperm, fern and conifer remains, un-named strata (upper Santonian–lower Campanian), Åsen, 
unregistered; J, Ulmus glabra and Pteridium aquilinum. impression in Quaternary calcrete, Benestad, S156694. Scale 
bars = 10 mm for A–H, J: 1 mm for I. 
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Palaeozoic acritarchs are presumed to be primarily of unicellular algal affinity. However, 
acid-digestion of early Palaeozoic strata yields a range of other enigmatic carbonaceous 
remains that may be variously affiliated with algae, fungi or invertebrates. These so-called 
‘small carbonaceous fossils’ are opening a new field of investigations into the palaeobiology 
and palaeodiversity of early Palaeozoic seas in Sweden and surrounding areas of Baltica 
(Slater et al. 2017, 2018). Rich scolecodont jaw assemblages are also recoverable from the 
mid-Palaeozoic carbonates of Sweden via bulk acid-digestion (Eriksson 2001).  

Macroalgae, both in the form of adpressions (Kenrick & Vinther 2006, McLoughlin et al. 
2021a) and three-dimensionally preserved calcareous forms are also extensively preserved 
in early to mid-Palaeozoic strata of Sweden (Fig. 2B, C). Indeed, calcareous algae form an 
important component of the carbonate framework for the Silurian reefs of Gotland (Riding 
& Watts 1981, Nose et al. 2006). 

The oldest remains of land plants on Baltica date back to the Late Ordovician (Katian) 
based on dispersed cryptospores preserved in southern Sweden (Badawy et al. 2014). With 
the onset of the Caledonian Orogeny in the mid-Palaeozoic, the area now represented by 
Sweden experienced uplift and ultimately became erosional. Paralic siliciclastic sediments 
of the Burgsvik Sandstone deposited during the Ludfordian (upper Silurian) on Gotland host 
a suite of early terrestrial plant remains (Gray 1974) including some of the first evidence for 
plant-arthropod interactions (Hagström & Mehlqvist 2012). However, deepwater deposits 
of that time also host a range of dispersed spores from terrestrial plants (Mehlqvist et al. 
2012, 2014a, 2014b). Only small deposits of continental Lower Devonian strata (Old Red 
Sandstone equivalents) are preserved in southern Sweden. These have only recently yielded 
the first Devonian palynomorph assemblages from Sweden (Mehlqvist et al. 2015).  

The Lower Devonian to Middle Triassic gap 
A stratigraphic gap exists in Sweden between the Lower Devonian and Middle Triassic 
owing to uplift and erosion across central Baltica at that time. The only rocks emplaced 
during this interval are Permian doleritic and porphyritic dykes of incipient rift or mantle 
plume origin (Thorning & Abrahamsen 1980, Malehmir et al. 2018). Despite this gap, some 
evidence of the flora of this interval is evidenced by the presence of reworked Carboniferous 
spores in Mesozoic strata of southern Sweden (Guy-Ohlson et al. 1987). 

Upper Triassic 
Although Triassic strata as old as the Induan potentially occur in the deep subsurface in the 
Swedish sector of the Danish Basin (Erlström & Sivhed 2012), the oldest exposed Mesozoic 
strata are the Norian red beds of the Kågeröd Formation. These beds have yielded few fossils 
apart from recently described charophyte oogonia assemblages (Qvarnström & 
Niedźwiedzki 2018). 

The succeeding Höganäs Formation is divided into three units: the Vallåkra Member 
(lower Rhaetian), Bjuv Member (upper Rhaetian), and Helsingborg Member (Hettangian). 
The Vallåkra Member contains few plant macrofossils but hosts some palynomorphs (Tralau 
1975, Lund 1977). The Bjuv Member is rich in coals that were exploited for several hundred 
years until the late 1960s. Consequently, this unit has yielded a rich fossil flora that has been 



50 

described extensively over the past 140 years, notably by Nathorst (1878a, 1878b, 1880), 
Johansson (1922), Lundblad (1950, 1959) and Pott & McLoughlin (2009, 2011), among 
others (Fig. 2D). These floras show clear affinities with Rhaetian assemblages from 
Greenland and have played a role in understanding the provincialism of the global floras 
during the Late Triassic (Kustatscher et al. 2018). The Bjuv Member also hosts some 
spectacular dinosaur footprints (Vajda et al. 2013). The extensive macrofloras of the Bjuv 
Member are the focus of ongoing research at the Swedish Museum of Natural History, since 
they capture the floristic transition across the end-Triassic extinction event Lundblad (1959). 
In Sweden, the strata change from coals and dark, organic-rich mudrocks in the Rhaetian, to 
pale grey and whitish siltstones and sandstones in the Hettangian (Vajda & Skovsted 2021). 
The palynological transition through this interval records a spike in fern-spores succeeding 
the extinction horizon and evidence of a subsequent marine incursion with anachronistic 
facies including microbial mats (Larsson 2009, Lindström & Erlström 2006, Peterffy et al. 
2016). Since the Swedish Museum of Natural History holds around 20,000 specimens from 
this unit, there is great scope for additional work on the cuticle micromorphology and in situ 
spores/pollen to advance understanding of whole-plant reconstructions and latest Triassic 
palaeoclimates. There are also largely unstudied assemblages of megaspores within these 
strata (Peng et al. 2021).  

Jurassic 
The Swedish Jurassic succession is preserved only in the southern province of Skåne. It 
consists of complex interdigitating continental to shallow marine siliciclastic facies assigned 
to various lithostratigraphic units (Vajda & Wigforss-Lange 2009), most of which have 
yielded palynofloras (Guy-Ohlson 1986, 1989, Guy-Ohlson & Norling 1988, 1994, Vajda 
2001). The Hettangian Helsingborg Member also hosts an extensive macroflora (Fig. 2E) 
described by Nathorst (1876, 1878c). Although not as extensive as the Rhaetian plant 
assemblages, this earliest Jurassic flora tracks the changes in vegetation following the end-
Triassic extinction.  

Younger, Sinemurian–Aalenian, macrofloras are sparse but do include calcified and 
silicified fossil wood assemblages from Djupadal and Korsaröd in central Skåne. These 
assemblages occur in mafic lahar deposits (Eichstädt 1883, Tralau, 1973; Vajda et al. 2016). 
In some cases, these woods have indifferent preservation. However, rare cases of rapid 
permineralization has resulted in spectacular preservation of anatomical details of fossil fern 
rhizomes (Fig. 2F) down to the level of cell organelles and chromosomes (Bomfleur et al. 
2014, Such preservation has enabled both precise description of the fossil plants but also 
yielded greater insights into Osmundaceae phylogeny, diversification and plant-fungal-
animal interactions (Bomfleur et al. 2015, 2017, Grimm et al. 2015, McLoughlin & 
Bomfleur 2016). 

Middle Jurassic (Bajocian–Bathonian) plants are well preserved in the informally defined 
Fuglunda member of the Mariedal formation. This deltaic coal-bearing unit has yielded 
Ginkgo- (Fig. 2G) and dicksoniaceous fern-rich macro- and palynological assemblages 
(Tralau 1966, 1968) that are also associated with seed- and spore-producing reproductive 
structures (Yang et al. 2008). Overlying (Callovian – Tithonian) Jurassic strata in Sweden 
were deposited primarily in marine settings and their contained palynofloras have not been 
studied extensively (Vajda 2001, Vajda & Wigforss-Lange 2009). 
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Cretaceous 
Lower Cretaceous strata reveal a continuation of predominantly marine deposition in 
southern Skåne. These strata contain both terrestrial and marine palynomorph assemblages 
that offer opportunities for linking marine and continental biozones, and for determining the 
influx of angiosperms into Sweden, which was then located in lower middle latitudes. Work 
on these projects is ongoing at the Swedish Museum of Natural History. 

Upper Cretaceous floras are represented by impression and permineralized fossils (Fig. 
2H) in the Holma Sandstone and equivalents (Santonian) of the Kristianstad Basin 
(Conwentz 1892, McLoughlin et al. 2018, 2021b) and the ‘Köpinge sandstone’ (uppermost 
lower Campanian) in the Vomb Trough (Halamski et al. 2016). The mummified and 
charcoalified flora preserved in un-named Santonian–Campanian clays at Åsen (Kristianstad 
Basin) contains a wealth of angiosperm reproductive structures and leaves (e.g., Friis & 
Skarby 1982, Friis 1983, 1984, 1990), together with conifers, ferns, lycopsid megaspores 
and fungal remains (Koppelhus & Batten 1989, Srinivasan & Friis 1989, Herendeen 1991, 
McLoughlin et al. 2021b; Fig. 2I). This deposit and other shallow subsurface clays along the 
northern flank of the Kristianstad Basin have great potential for further elucidating the 
history of angiosperm radiation in the Late Cretaceous of northern Europe. Overlying middle 
Campanian–Maastrichtian deposits in Skåne are mostly marine marls and chalks that are 
poor in plant macrofossils apart from marine calcareous algae (Einarsson, 2018), although 
some wood impressions are preserved in chalk and flint samples in museum collections. 

Paleogene–Neogene 
The Cretaceous-Paleogene boundary is marked in southern Sweden by a shift from  

Primarily coccolith-rich soft limestone in the Maastrichtian, to more indurated, slightly 
yellowish, primarily bryozoan- and coral-rich, limestone in the Danian (Vajda & Skovsted 
2021). Although marine calcareous algae are likely common in the Paleocene carbonate 
facies of southern Sweden, based on similarities with strata in adjacent Denmark (Cheetham 
1971), little work has been carried out on these marine floras to date. Beyond these 
Paleocene marine deposits, Sweden lacks strata of younger Paleogene and Neogene age. If 
sediments of this age were laid down in Sweden, they have been stripped away by 
subsequent (Quaternary) glaciation. 

Quaternary 
Holocene deposits are extensive in Sweden and consist of a range of sediments laid down in 
subglacial, glacial outwash, and periglacial settings. Moreover, Sweden is host to more than 
90,000 lakes and an even greater number of mires that contain muds and peats that record 
the recovery of vegetation from the last glacial retreat. Palynofloral and diatom studies on 
these strata range from local-scale investigations of single lake catchments to regional-scale 
studies of the Baltic Sea basin (e.g., Björck 1995, Wohlfarth et al. 1996, Berglund et al. 
2008, and references therein). Dendrochronological studies of modern and subfossil woods 
have also established a palaeoclimatic record for the region spanning several thousand years 
(e.g., Gunnarson et al. 2008). Various tufa (calcrete) deposits occur scattered across Sweden 
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that formed in post-glacial times via seepage of calcium-carbonate-charged waters from 
areas with exposed mafic igneous rocks and limestones. Many of these deposits are rich in 
plant impressions (Fig. 2J) and provide a relatively little-explored window into post-glacial 
vegetation development in Sweden (Gedda et al. 1999). 

Conclusions 
Although Sweden’s geology is dominated by pre-Cambrian crystalline rocks, the country 
has a surprising spectrum of deposits containing fossils of plants and photosynthetic protists. 
Much scope remains for the investigation of marine calcareous algae, phytoplankton and 
small carbonaceous fossils in the extensive lower to mid-Palaeozoic strata. Considerable 
effort is currently being applied to investigations of Mesozoic plant macrofossils and 
palynomorphs but there are broad opportunities for niche studies of particular taxa. The 
scope for further work on the Quaternary history of Scandinavian vegetation is immense 
given the large number of surficial depressions with mires and lakes. We see potential for 
great expansion of palaeobotanical studies into the following centuries via the integration of 
data from other fossil groups, radiogenic isotope dating, geochemical analysis, and the 
application of ever more sophisticated, non-destructive, three-dimensional imaging systems. 
We look forward to great advances in Swedish palaeobotany by future generations of 
scientists. 

References 
Badawy, A.S., Mehlqvist, K., Vajda, V., Ahlberg, P. & Calner, M., 2014. Late Ordovician (Katian) 

spores in Sweden: oldest land plant remains from Baltica. GFF 136, 16–21. 
Berglund, B.E., Persson, T. & Björkman, L., 2008. Late Quaternary landscape and vegetation 

diversity in a North European perspective. Quaternary International 184, 187–194.  
Björck, S., 1995. A review of the history of the Baltic Sea, 13.0–8.0 ka BP. Quaternary International 

27, 19–40.  
Bomfleur, B., McLoughlin, S. & Vajda, V., 2014. Fossilized nuclei and chromosomes reveal 180 

million years of genomic stasis in Royal Ferns. Science 343, 1376–1377.  
Bomfleur, B., Grimm, G.W. & McLoughlin, S., 2015. Osmunda pulchella sp. nov. from the Jurassic 

of Sweden—reconciling molecular and fossil evidence in the phylogeny of modern royal ferns 
(Osmundaceae). BMC Evolutionary Biology 15:126 (25 pp.).  

Bomfleur, B., Grimm, G.W. & McLoughlin, S., 2017. The fossil Osmundales (Royal Ferns)—a 
phylogenetic network analysis, revised taxonomy, and evolutionary classification of 
anatomically preserved trunks and rhizomes. PeerJ 5, e3433.  

Cantrill, D.J. & Hunter, M.A., 2005. Macrofossil floras of the Latady Basin, Antarctic Peninsula. 
New Zealand Journal of Geology and Geophysics 48, 537–53. 

Cantrill, D.J. & Nagalingum, N.S., 2005. Ferns from the Cretaceous of Alexander Island, Antarctica: 
Implications for Cretaceous phytogeography of the Southern Hemisphere. Review of 
Palaeobotany and Palynology 137, 83– 103 

Cantrill, D.J. & Poole, I., 2002. Cretaceous patterns of floristic change in the Antarctic Peninsula. In: 
Palaeobiogeography and Biodiversity Change: the Ordovician and Mesozoic-Cenozoic 
radiations. Crame, J.A. & Owen, A.W. (eds), Geological Society, London, 141–152. 

Cheetham, A.H., 1971. Functional Morphology and Biofacies Distribution of Cheilostome Bryozoa 
in the Danian Stage (Paleocene) of Southern Scandinavia. Smithsonian Institution Press, 
Washington DC, 87 pp. 



53 

Conwentz, H., 1892. Untersuchungen über fossile Hölzer Schwedens. Kongliga Svenska Vetenskaps-
Akademiens Handlingar 24, 3–99, I–XI.  

Guy-Ohlson, D., Lindqvist, B. & Norling, E., 1987. Reworked Carboniferous spores in Swedish 
Mesozoic sediments, Geologiska Föreningen i Stockholm Förhandlingar 109, 295–306.  

Eichstädt, F., 1883. Om basalttuffen vid Djupadal i Skåne. Geologiska Föreningens i Stockholm 
Förhandlingar 6, 408–415.  

Einarsson, E., 2018. Paleoenvironments, palaeoecology and palaeobiogeography of late cretaceous 
(campanian) faunas from the Kristianstad basin, southern Sweden, with applications for science 
education. PhD Thesis, Lund University 252 pp.  

Eriksson, M., 2001. Silurian ramphoprionid polychaetes from Gotland, Sweden. Journal of Paleontology 75, 
993–1015.  

Friis, E.M. & Skarby, A., 1982. Scandianthus gen. nov., angiosperm flowers of saxifragalean affinity 
from the Upper Cretaceous of southern Sweden. Annals of Botany 50, 569–583. 

Friis, E.M., 1983. Upper Cretaceous (Senonian) floral structures of Juglandalean affinity containing 
Normapolles pollen. Review of Palaeobotany and Palynology 39, 161–188. 

Friis, E.M., 1984. Preliminary report of Upper Cretaceous angiosperm reproductive organs from 
Sweden and their level of organisation. Annals of the Missouri Botanical Garden 71, 403–418. 

Friis, E.M., 1990. Silvianthemum suecicum gen. et sp. nov., a new saxifragalean flower from the Late 
Cretaceous of Sweden. Biologiske Skrifter, Det Kongelige Danske Videnskabernes Selskab 36, 
1–35. 

Gedda, B., Lemdahl, G. & Gaillard, M.-J., 1999. Lateglacial and Early Holocene environments 
inferred from a tufa deposit at Fyledalen, S. Sweden. GFF 121, 33–41. 

Gelsthorpe, D., 2004. Microplankton changes through the early Silurian Ireviken extinction event on 
Gotland, Sweden. Review of Palaeobotany and Palynology 130, 89–103. 

Gray, J., Laufeld, S. & Boucot, A.J., 1974. Silurian trilete spores and spore tetrads from Gotland: 
their implications for land plant evolution. Science 185, 260–263. 

Grimm, G.W., Kapli, P., Bomfleur, B., McLoughlin, S. & Renner, S.S., 2015. Using more than the 
oldest fossils: Dating Osmundaceae with three Bayesian clock approaches. Systematic Biology 
64, 396–405. 

Gunnarson, B.E., Borgmark, A. & Wastergård, S., 2008. Holocene humidity fluctuations in Sweden 
inferred from dendrochronology and peat stratigraphy. Boreas 32, 347–360. 

Guy-Ohlson, D. & Norling, E., 1988. Upper Jurassic litho- and biostratigraphy of NW Scania, 
Sweden. Sveriges Geologiska Undersökning Serie Ca 72, 1–37 pp. 

Guy-Ohlson, D. & Norling, E., 1994. Jurassic sequences in Sweden. Geobios 17, 275–286. 
Guy-Ohlson, D., 1986. Jurassic palynology of the Vilhelmsfält Bore No. 1, Scania, Sweden. 

Toarcian–Aalenian. Section of Palaeobotany, Swedish Museum of Natural History, 127 pp. 
Guy-Ohlson, D., 1989. Spore and pollen assemblage zonation of Swedish Bajocian and Bathonian 

sediments. In: Batten, D.J. & Keen, M.C. (eds) Northwest European Micropalaeontology and 
Palynology. British Micropalaeontological Society, London, 70–91 

Hagenfeldt, S.E. & Jerkeus, M., 1991. Cambrian acritarch stratigraphy in the central Baltic Sea, 
Sweden. Geologiska Föreningen i Stockholm Förhandlingar 113, 83–84. 

Hagenfeldt, S.E., 1989. Low and middle Cambrian acritarchs from Baltic depression and south-
central Sweden, taxonomy, stratigraphy and palaeographic reconstruction. PhD Thesis, 
University of Stockholm, 32 pp.  

Hagenfeldt, S.E., 1994. The Cambrian File Haidar and Borgholm formations in the Central Baltic 
and south central Sweden. Stockholm Contributions in Geology 43, 69–110.  

Hagström, J. & Mehlqvist, K., 2012. The dawn of terrestrial ecosystems on Baltica: first report on 
land plant remains and arthropod coprolites from the upper Silurian of Gotland, 
Sweden. Palaeogeography, Palaeoclimatology, Palaeoecology 317–318, 162–170. 

Halamski, A.T., Kvaček, J. & Vajda, V., 2016. Late Cretaceous (Campanian) leaf and palynoflora 
from southern Skåne, Sweden. In: Kear, B.P., Lindgren, J., Hurum, J.H., Milàn, J. & Vajda, V. 
(eds) Mesozoic Biotas of Scandinavia and its Arctic Territories. Geological Society, London, 
Special Publications 434, 207–230. 



54 

Herendeen, P.S., 1991. Charcoalified angiosperm wood from the Cretaceous of eastern North 
America and Europe. Review of Palaeobotany and Palynology 70, 225–239. 

Johansson, N., 1922. Die rhätische Flora der Kohlengruben bei Stabbarp und Skromberga in 
Schonen. Kungliga Svenska Vetenskapsakademiens Handlingar 63, 1–78. 

Kenrick, P. & Vinther. J., 2006. Chaetocladus gracilis n. sp., a non-calcified Dasycladales from the 
Upper Silurian of Skåne, Sweden. Review of Palaeobotany and Palynology 142, 153–160. 

Koppelhus, E.B. & Batten, D.J., 1989. Late Cretaceous megaspores from southern Sweden: 
morphology and paleoenvironmental significance. Palynology 13, 91–120. 

Kustatscher, E., Ash, S.R., Karasev, E., Pott, C., Vajda, V., Yu, J. & McLoughlin, S., 2018. Flora of 
the Late Triassic. In: Tanner, L.H. (ed.) Late Triassic of the World. Earth in a Time of Transition. 
Topics in Geobiology 46, Springer, Cham, Switzerland, 545–622. 

Larsson, L.M., 2009. Palynostratigraphy of the Triassic–Jurassic transition in southern Sweden. GFF 
131, 147–163. 

Lindström, S. & Erlström, M., 2006. The late Rhaetian transgression in southern Sweden: Regional 
(and global) recognition and relation to the Triassic–Jurassic boundary. Palaeogeography, 
Palaeoclimatology, Palaeoecology 241, 339–372. 

Lund, J., 1977. Rhaetic to Lower Liassic palynology of the onshore south-eastern North Sea Basin. 
Danmarks geologiske undersøgelse, II Raekke 109, 1–128. 

Lundblad, A.B., 1950. Studies in the Rhaeto–Liassic floras of Sweden. I. Pteridophyta, 
Pteridospermae and Cycadophyta from the mining district of NW Scania. Kungliga Svenska 
Vetenskapsakademiens Handlingar, Fjärde Serien 1, 1–82. 

Lundblad, A.B., 1959. Studies in the Rhaeto–Liassic floras of Sweden. II:1 – Ginkgophyta from the 
mining district of NW Scania. Kungliga Svenska Vetenskapsakademiens Handlingar, Fjärde 
Serien 6, 1–38. 

Malehmir, A., Bergman, B., Andersson, B., Sturk, R. & Johansson, M., 2018. Seismic imaging of 
dyke swarms within the Sorgenfrei–Tornquist Zone (Sweden) and implications for thermal 
energy storage. Solid Earth, 9, 1469–1485. 

McLoughlin, S. & Bomfleur, B., 2016. Biotic interactions in an exceptionally well preserved 
osmundaceous fern rhizome from the Early Jurassic of Sweden. Palaeogeography, 
Palaeoclimatology, Palaeoecology 464, 86–96. 

McLoughlin, S., Haig, D.W., Siversson, M. & Einarsson, E., 2018, Did mangrove communities exist 
in the Late Cretaceous of the Kristianstad Basin, Sweden? Palaeogeography, Palaeoecology, 
Palaeogeography 498, 99–114. 

McLoughlin, S., Halamski, A.T., Mays, C. & Kvaček, J., 2021. Neutron tomography, fluorescence 
and transmitted light microscopy reveal new insect damage, fungi and plant organ associations in 
the Late Cretaceous floras of Sweden. GFF 143, 248–276. 

McLoughlin, S., Vajda, V., Topper, T.P., Crowley, J.L., Liu, F., Johansson, O. & Skovsted, C.B., 
2021a. Trace fossils, algae, invertebrate remains and new U-Pb detrital zircon geochronology 
from the lower Cambrian Torneträsk Formation, northern Sweden. GFF 143, 103–133. 

Mehlqvist, K., Steemans, P. & Vajda, V., 2015. First evidence of Devonian strata in Sweden—a 
palynological investigation of Övedskloster drillcores 1 and 2, Skåne, Sweden. Review of 
Palaeobotany and Palynology 221, 144–159.  

Mehlqvist, K., Vajda, V. & Steemans, P., 2012. Early land plant spore assemblages from the Late 
Silurian of Skåne, Sweden. GFF 134, 133–144. 

Mehlqvist, K., Larsson, K. & Vajda, V., 2014a. Linking upper Silurian terrestrial and marine 
successions—palynological study from Skåne, Sweden. Review of Palaeobotany and 
Palynology 202, 1–14.  

Mehlqvist, K., Wigforss-Lange, J. & Vajda, V., 2014b. A palynological study from Sweden reveals 
stable terrestrial environments during late Silurian extreme marine conditions. Earth and 
Environmental Science Transactions of the Royal Society of Edinburgh 105(3), 149–158. 

Moczydłowska, M., 2008. The Ediacaran microbiota and the survival of Snowball Earth conditions. 
Precambrian Research 167, 1–15. 



55 

Nathorst, A.G., 1876. Bidrag till Sveriges fossila flora. Växter från rätiska formationen vid Pålsjö i 
Skåne. Kongliga Svenska vetenskaps-akademiens handlingar 14, 1–82. 

Nathorst, A.G., 1878a. Om floran i Skånes kolförande bildningar. Sveriges Geologiska 
Undersökning, Ser C 27, 1–52. 

Nathorst, A.G., 1878b. Bidrag till Sveriges fossil flora. II. Floran vid Höganäs och Helsingborg. 
Kongliga Svenska Vetenskapsakademiens Handlingar 16, 1–53. 

Nathorst, A.G., 1878c. Beiträge zur fossilen Flora Schwedens. Über einige rhätische Pflanzen von 
Pålsjö in Schonen. Schweitzerbart'sche Verlagsbuchhandlung, Stuttgart. 

Nathorst, A.G., 1880. Om de växtförande lagren i Skånes kolförande bildningar och deras plats i 
Lagerföljden. Geologiska Föreningen i Stockholm Förhandlingar 62, 274–284. 

Nose, M., Schmid, D.U. & Leinfelder, R.R., 2006. Significance of microbialites, calcimicrobes, and 
calcareous algae in reefal framework formation from the Silurian of Gotland, Sweden. 
Sedimentary Geology 192, 243–265. 

Pease, V., Daly, J.S., Elming, S.-A., Kumpulainen, R., Moczydlowska, M., Puchkov, V., Roberts, D., 
Saintot, A. & Stephenson, R., 2008. Baltica in the Cryogenian, 850–630 Ma. Precambrian 
Research 160, 46–65. 

Peng, J., Slater, S.M. & Vajda, V., 2021. Megaspores from the Late Triassic‒Early Jurassic of 
southern Scandinavia: taxonomic and biostratigraphic implications. GFF 143, 202–228. 

Peterffy, O., Calner, M. & Vajda, V., 2016. Early Jurassic cyanobacterial mats - a potential response 
to reduced biotic activity in the aftermath of the Triassic mass extinction event. 
Palaeogeography, Palaeoclimatology, Palaeoecology 464, 76–85. 

Pott, C. & McLoughlin, S. 2011. The Rhaeto-Liassic flora from Rögla, northern Scania, Sweden. 
Palaeontology 54, 1025–1051. 

Pott, C. & McLoughlin, S., 2009. Bennettitalean foliage from the Rhaetian–Bajocian (latest Triassic–
Middle Jurassic) floras of Scania, southern Sweden. Review of Palaeobotany and Palynology 
158, 117–166. 

Qvarnström, M. & Niedźwiedzki, G., 2018. A new charophyte flora from the Upper Triassic of 
Skåne (Sweden) and implications on biostratigraphy, taphonomy and the palaeoenvironment. 
Review of Palaeobotany and Palynology 249, 61–79.  

Riding, R. & Watts, N., 1981. Silurian algal reef crest in Gotland. Naturwissenschaften 68, 91–92. 
Slater, B.J., Harvey, T.H.P. & Butterfield, N.J., 2018. Small carbonaceous fossils (SCFs) from the 

Terreneuvian (lower Cambrian) of Baltica. Palaeontology 61, 417–439. 
Slater, B.J., Harvey, T.H.P., Guilbaud, R. & Butterfield, N.J., 2017. A cryptic record of burgess 

shale-type diversity from the early Cambrian of Baltica. Palaeontology 60, 117–140. 
Srinivasan, V. & Friis, E.M., 1989. Taxodiaceous conifers from the Upper Cretaceous of Sweden. 

Biologiske Skrifter, Det Kongelige Danske Videnskabernes Selskab 35, 1–57. 
Thorning, L. & Abrahamsen, N., 1980. Palaeomagnetism of Permian multiple intrusion dykes in 

Bohuslan, SW Sweden. Geophysical Journal of the Royal Astronomical Society 60, 163–185. 
Tralau, H., 1966. Botanical investigations in the fossil flora of Eriksdal in Fyledalen, Scania. 

Sveriges Geologiska Undersökning, Serie C 611, 1–36. 
Tralau, H., 1968. Botanical investigations into the fossil flora of Eriksdal in Fyledalen, Scania, II. 

The Middle Jurassic microflora. Sveriges Geologiska Undersökning C 633, 1–185. 
Tralau, H., 1973. En palynologisk ålderbestämning av vulcanisk aktivitet i Skåne. Fauna och Flora 

4, 121–125. 
Tralau, H., 1975. An Upper Triassic microflora from Vallåkra, southem Sweden. Geologiska 

Föreningen i Stockholm Förhandlingar 97, 237–242. 
Vajda, V., 2001. Aalenian to Cenomanian palynofloras of SW Scania, Sweden. Acta Paleontologica 

Polonica 46, 403–426. 
Vajda, V. & Skovsted, C.B., 2021. Advances in Swedish palaeontology; the importance of fossils in 

natural history collections - The Department of Palaeobiology at the Swedish Museum of Natural 
History. GFF 143, 93–102. 

Vajda, V. & Wigforss-Lange, J., 2009. Onshore Jurassic of Scandinavia and related areas. GFF 131, 
5–23. 



56 

Vajda, V., Calner, M. & Ahlberg, A., 2013. Palynostratigraphy of dinosaur footprint-bearing deposits 
from the Triassic – Jurassic boundary interval of Sweden. GFF 135, 120–130. 

Vajda, V., Linderson, H. & McLoughlin, S., 2016. Disrupted vegetation as a response to Jurassic 
volcanism in southern Sweden. In: Kear, B.P., Lindgren, J., Hurum, J.H., Milàn, J. & Vajda, V. 
(eds) Mesozoic Biotas of Scandinavia and its Arctic Territories. Geological Society, London, 
Special Publications 434, 127–147. 

Vidal, G. & Moczydłowska, M., 1995. The Neoproterozoic of Baltica—stratigraphy, palaeobiology 
and general geological evolution. Precambrian Research 73, 197–216. 

Vidal, G. & Moczydłowska, M., 1996. Vendian–lower Cambrian acritarch biostratigraphy of the 
central Caledonian fold belt in Scandinavia and the palaeogeography of the Iapetus-Tornquist 
seaway. Norsk Geologisk Tidsskrift 76, 147–168. 

Vidal, G. & Moczydłowska-Vidal, M., 1997. Biodiversity, speciation, and extinction trends of 
Proterozoic and Cambrian phytoplankton. Paleobiology 23, 230–246. 

Vidal, G., 1972. Algal stromatolites from the Late Precambrian of Sweden. Lethaia 5, 353–368. 
Wohlfarth, B., Björck, S., Holmquist, B., Possnert, G., Björck, J. Ising, J. & S Olsson., 1996. The 

Late Weichselian varved clays in SE Sweden: Radiocarbon and varve chronology, pollen 
stratigraphy and geochemistry. GFF 118, 72–73. 

Yang, X.J., Friis, E.M. & Zhou, Z.Y., 2008. Ovule-bearing organs of Ginkgo ginkgoides (Tralau) 
comb. nov., and associated leaves from the middle Jurassic of Scania, South Sweden. Review of 
Palaeobotany and Palynology 149, 1–17. 


	Sponsors
	Table of Contents
	Welcome
	Introduction
	The history of palaeobotanical research at the Swedish Museum of Natural History, Stockholm
	Abstract
	Introduction
	Origins
	Early development
	Consolidation
	Transformation and trouble
	Re-consolidation
	New approaches
	The new Department of Palaeobiology
	The future
	Summary
	References
	Lists of papers published by palaeobotanical staff while employed at the Swedish Museum of Natural History

	Palaeobotanical collections and facilities at the Swedish Museum  of Natural History
	Abstract
	History of the collections
	Strengths of the palaeobotanical collections
	Facilities
	Current research
	Visitors
	References

	The range of palaeobotanical studies in Sweden and future opportunities for research
	Abstract
	Introduction
	Proterozoic
	Cambrian–Devonian
	The Lower Devonian to Middle Triassic gap
	Upper Triassic
	Jurassic
	Cretaceous
	Paleogene–Neogene
	Quaternary
	Conclusions
	References

	Conference Symposia
	Conference Program
	Conference Abstracts (presenters underlined)
	Plenary presentations  (alphabetically by presenting author)
	Plenary presentations  (alphabetically by presenting author)
	O.001 The war in Ukraine - Its impact on palaeobotany, palynology, herbaria and museums
	O.002 Using palaeotraits to map ecosystem function and Earth system processes in the deep past
	O.003 The Gnetales through time—diversity, pollination and survival

	Oral presentations  (alphabetically by presenting author)
	Oral presentations  (alphabetically by presenting author)
	O.004 Understanding the causes of teratologies in sporomorphs across the Triassic/Jurassic (T/J) boundary in the Prees-2 core
	O.011 Thomasites gen. nov. a new herbaceous lycopsid and its spores from the late Duckmantian of the Radnice Basin, Czech Republic and palynological grouping of Palaeozoic herbaceous lycopsids
	O.012 Pyrotaphonomy: trait-based combustion bias and its importance for the fossil record
	O.013 Rebuilding of the forest communities after the Cretaceous–Paleogene Chicxulub asteroid impact and mass extinction
	O.014 Mid- and early Late Devonian Archaeopteris
	O.015 Synchrotron X-ray imaging of flower inclusions from Zhangpu amber (Miocene, China)
	O.016 Gymnospermous seeds from the Early Cretaceous of Mongolia and Inner Mongolia, China
	O.017 New data on the enigmatic Petriellales from the Triassic of Gondwana
	O.018 Early Jurassic mutations: Phytotoxicity due to Hg-remobilization
	O.019 Drought resistance as a primary driver of stelar evolution in early vascular plants
	O.020 Fossil cryptogam community from Miocene Ethiopian amber
	O.021 Applying machine learning techniques to the plant fossil record
	O.022 Goethite preservation reveals remarkable detail of in situ spores and pollen in a middle Miocene flora from New South Wales, Australia
	O.023 Early land plant radiation: are apparent diversity patterns reliable?
	O.024 Voyage into a ‘black hole’: searching for the origins of Australia’s distinctive rainforests and heathlands
	O.025 Ecological diversity of early-evolving Neotropical rainforests. Evidence from Paleocene floras of Colombia
	O.027 Diversity of Upper Cretaceous polar forest and its adaptation strategy to specific polar insolation cycle conditions, based on fossil wood anatomy and growth ring structure: Upper Cretaceous of James Ross Island, Antarctica
	O.028 Phylogenetic signal and hidden diversity among early land plants: zosterophylls as a case study
	O.029 Late Cretaceous megafloral assemblages from northeastern Africa: an update
	O.030 Leaflet anatomy and the evolutionary history of the Cycadales
	O.031 Grasping the opportunities - a career perspective on the benefits of embracing new techniques
	O.032 Palynology of the Permo-Triassic Beacon Supergroup at Allan Hills, South Victoria Land, Antarctica
	O.033 Understanding algal non-pollen palynomorphs in freshwater lakes and their potential as palaeoecological proxies throughout the Holocene
	O.034 Chitinozoan teratologies, a case study of the Silurian Lau event
	O.035 The diversity of French Albian Pinaceae: a preliminary study of the Fliche (1896) material
	O.036 Testing the toxic effect of redox-sensitive metals on Palaeozoic palynomorphs through synchrotron XRF elemental mapping
	O.038 Cenozoic migration of a desert plant lineage across the North Atlantic
	O.039 Natural and anthropogenic dynamics of the coastal environment in northwestern Corsica during the Holocene: new insights from Crovani pond.
	O.040 Comparison of pollen spectra and fossilized woods from Oligocene and Middle Miocene sediments of central Paratethys area, southern part of the Czech Republic (Moravia)—palaeoecological case studies
	O.041 Nelumbonaceous receptacles and associated leaves from the late Albian (Early Cretaceous) of Virginia and Spain
	O.042 Re-investigation of Stauroxylon beckii, an Early Carboniferous species with possible Devonian relationships
	O.043 Variation and affinities of Wenlock to Middle Devonian Pachytheca
	O.044 New thoughts about the vegetation dynamics and climate changes during the Cenomanian of North Africa (Egypt)
	O.045 A permineralized pollen cone from the Late Cretaceous reconciles a cycadalean conundrum
	O.046 High-resolution palynostratigraphy and palynofacies of the Upper Cretaceous and K/Pg boundary, Sirt Basin
	O.047 An anatomically preserved Osmundales axis from the early Miocene of Hungary
	O.048 A survey of leafy liverworts from Cretaceous amber
	O.049 Trophic structure of early continental ecosystems and insights from a new Middle Devonian site from the Catskills, NY, USA
	O.050 Angiosperm pollen clumps from the Late Cretaceous of Patagonia Argentina: New findings, further questions, and alternative explanations
	O.051 Self-defense of an Upper Jurassic Agathoxylon tree against ancient beetles, fossil fungi, and an extant brooding bee
	O.052 Linking fossil angiosperm flowers and insects using in-situ and adhered pollen
	O.053 Burmese forest ecosystems during the Cenozoic: new insights based on fossil wood
	O.180 Documenting the rise and fall of floristic diversity in cultural landscapes
	O.054 Did insect herbivore assemblages track Eucalyptus across the globe for 50 million years?
	O.055 Early angiosperms—how far can we reliably go back in the pollen record?
	O.056 Detecting prehistorical and historical pollarding of trees in central Europe by palynological means
	O.057 A fungal community in Late Devonian Callixylon newberryi wood from the New Albany Shale, Indiana, USA
	O.058 Gymnosperm diversity in Early Cretaceous fossil floras from Mongolia and Inner Mongolia, China
	O.059 Normapolles plants from South Bohemian Basins
	O.060 Discovering Early Cretaceous floras from northwestern Gondwana
	O.061 The Rhynie chert in 3D
	O.062 Silicified rhizomes of Royal Ferns (Osmundaceae) from the Jurassic of Southland, New Zealand – an overview of diversity, systematics and intraspecific variability
	O.063 Human impact on landscape development, vegetation types and biodiversity through two thousand years at a coastal peninsula in Norway
	O.064 Precession forcing and 405-kyr eccentricity modulation of Early Jurassic wildfires linked to shifts in hydrology and vegetation
	O.065 Cyclic pollen and sediment deposition in the Miocene wetland of Western Amazonia is controlled by orbital forcing, uplift of the Andes and sea level change
	O.066 Biotic interactions between plants and dinosaurs: Additional evidence for a highly nutritious diet of horsetails and araucarians for Mesozoic herbivores
	O.067 Palynological data for the Late Miocene vegetation and climate change in the Karlovo Basin (Central Bulgaria)
	O.068 Can pollen and spore size be used to predict genome size?
	O.069 Resolving the puzzle of vegetation succession in a typical Mediterranean setting (Corinth Gulf, Greece)
	O.070 Using the chemical fingerprint of Poaceae pollen grains for classification purposes
	O.071 Correlative Microscopy: a tool for understanding soil weathering in modern analogues of early terrestrial biospheres
	O.072 Preparing two-dimensional sections for three-dimensional reconstructions
	O.073 Photography of fossil plants – anything new?
	O.074 An organographic and developmental approach to assessing homology in Mesozoic gymnosperms
	O.075 Palaeoclimate reconstructions based on the Miocene macro flora of Bursa-Orhaneli basin (NW Anatolia): LMA and cuticle analysis
	O.076 Patterns of selective arthropod herbivory in one of the most botanically rich localities in western equatorial Pangea, the early Permian of Texas, USA
	O.077 The palynological record of the Taghanic Event (south-central Poland)
	O.078 Fungal parasites of cyanobacteria from the Lower Devonian Rhynie cherts of Scotland
	O.080 Human impact as a driver of Late Holocene fire and forest dynamics in Central European mountain forests
	O.081 The Kungurian (Cisuralian, early Permian) Sinich/Sinigo flora of northern Italy
	O.082 Conifers in the Lower Cretaceous of Lusitanian Basin, central-western mainland Portugal
	O.083 Isoetes - phylogeny and megaspore morphology
	O.084 A reappraisal of two unusual Late Jurassic floras from western North America
	O.085 The lower and middle Eocene of the Helmstedt Lignite Mining District, Northern Germany – climate and vegetation dynamics decoupled?
	O.086 Reproductive complexity in Mesozoic gymnosperms
	O.087 Development of high-diversity beech forest in the eastern Carpathians
	O.088 Vegetation responses during the end-Triassic biotic crisis: Mass rarity, mutations and extinctions
	O.089 Digging for Paleozoic roots of Mesozoic conifers
	O.090 Devonian extinction events: the unknown story told by palynomorphs
	O.091 ATR-IR micro-spectroscopy of iconic Rhynie chert fossils
	O.092 Three-dimensionally preserved medullosan seed ferns of the early Permian: advances in whole-plant concepts, ecology and physiological traits
	O.093 Ginkgophyta, Cycadophyta and seed ferns as model plants for calcium oxalate (CaOx) biomineralization in extant and fossil leaves
	O.094 Uncovering the ancient cultural landscapes of southeast Australia using pollen-based models
	O.096 The significance of Rhabdosporites minutus in Early Devonian biostratigraphy
	O.097 Vegetation and human impact in central Macedonia during the last three millennia
	O.098 The continental end-Permian extinction event of eastern Gondwana—A song of slime and fire
	O.099 An unusual aquatic seed plant from the Upper Jurassic Talbragar Fossil Fish Bed of eastern Australia
	O.100 A new Givetian assemblage of permineralized plants from Anti-Atlas, Morocco
	O.101 Vegetation dynamics, land-use, and climate fluctuations in SE Sicily over the last 3000 years
	O.102 New data about three sphenophylls and their spores from the volcanic tuff of Wuda, Taiyuan Formation, earliest Permian, China
	O.103 Integrated Leaf Trait Analysis—a new tool for analysing European Paleogene ecosystems
	O.104 Middle Jurassic plant palaeoecology in the Kansk Coal Basin, Siberia
	O.105 Characterizing plant material surface features in 2 and 3 dimensions: new approaches
	O.106 Botanical origins and curation of diverse fossil resins and their inclusions worldwide
	O.107 Reconstructing the local landscape around a Mesolithic settlement site at Sammakko in Norbotten, northern Sweden
	O.108 A possible new gymnosperm order based on a megasporophyll bearing numerous ventral ovules from the Albian of Hokkaido, Japan
	O.109 In situ spores of marattialean ferns from the Triassic in Central and Northern Europe
	O.110 Mantled fungal reproductive units from Jurassic hot spring deposits in Patagonia, Argentina
	O.111 High throughput pollen analysis based on deep neural networks
	O.112 Late glacial–Holocene vegetation development in a mountainous Natura 2000 protected area (Mount Grammos, NW Greece)
	O.113 The Holocene sea level, fire and vegetation dynamics of an estuarine environment at Jervis Bay, SE Australia
	O.114 European-induced ecosystem change in Australia, and the role of science and art in conservation and restoration
	O.115 New records of megaspores and the associated palynomorph Kuqaia from the Mesozoic of China and Scandinavia
	O.118 A zygopterid fern from the earliest Permian of Inner Mongolia, China
	O.120 Late Holocene stand-scale forest dynamics of beech (Fagus orientalis Lipsky) in the Hyrcanian region, central northern Iran
	O.121 Tracing polypod ferns back to the Cretaceous: the potential of Kachin amber of Myanmar
	O.122 Uncovering the natural variability of araucariacean exudates from ex situ and in situ tree populations in New Caledonia using FTIR spectroscopy
	O.123 Middle Jurassic to Late Cretaceous palynology of the Las Loras Geopark (northern Iberian Peninsula): palynostratigraphy and palaeoecology
	O.124 Palynology of the amber layers of the Rifugio Dibona section in the Dolomites (Upper Triassic, Italy)
	O.127 The birch pollen data in northern Lapland reveal complex relationships with other biotic and abiotic time-series datasets
	O.128 The trees that shaped the forest: hyperdiverse conifers and Fagaceae from Baltic amber
	O.129 Late Cretaceous greenhouse and Oligocene icehouse environments of the Amundsen Sea Embayment, West Antarctica
	O.130 Tracing the legacy of past environmental change and human impact in North Sulawesi, Indonesia, to inform mangrove restoration and management
	O.131 Plant-arthropod interactions from the Iberian Peninsula: state of the art and new fossil assemblages
	O.133 The ‘Kachin amber forest’ – Cryptogamic ground cover and forest floor conditions
	O.134 The rediscovery of early Eocene amber from Belgium
	O.135 Modern pollen-vegetation studies from Kungur forest-steppe (Perm region, Russia)
	O.136 Detection and quantification of pollen—digital microscopy
	O.137 Tracking the evolution of animals using palynology
	O.138 ‘Ghost’ nannofossil analysis: a new application of the palynological method
	O.139 Gondwanan araucariaceous genus related to Wollemia was restricted to the southern high latitudes
	O.140 Monitoring and modelling atmospheric bioaerosols: what we know and what we do not know
	O.141 Middle-late Permian palynology of Iran: a review
	O.142 Middle to late Holocene changes of vegetation, climate and land use in northern India based on lacustrine sediments of the Manasbal lake (Kashmir Valley)
	O.144 Global analysis of Ginkgo biloba key traits suggests that these are not influenced by climate, that the Ginkgo paleo-pCO2 proxy is robust, and that elevated climate sensitivity may explain past pCO2-temperature mismatches
	O.145 Cryptospores from the Lower Ordovician of Australia and the evolutionary origins of plant development
	O.146 The Devonian woody plants of the Armorican Massif (western France)
	O.147 Confocal laser scanning microscopy of microorganisms in Palaeozoic cherts
	O.148 Lochkovian (Lower Devonian) palynomorph assemblages of the Eastern Taurides, Turkey
	O.149 Is the dispersed non-spore palynomorph Concentricystis a euglenophyte cyst?
	O.150 Automatic pollen counting in fossil pollen samples
	O.151 Late Eocene vegetation change across the Drake Passage region linked to long term cooling and glacial disturbance after the Eocene–Oligocene transition
	O.152 Interpreting peatland facies using macro- and meso-fossils from brown coals of the Latrobe Group, southeastern Australia
	O.156 Cuticle analysis as a key instrument to study Umkomasiaceae seed ferns
	O.157 Holocene vegetation dynamics and biodiversity changes in the realm of the Indian Summer Monsoon—a case study on the Lonar Crater Lake pollen record, Central India
	O.158 Early Jurassic gymnosperm cones from Sweden through “micro-CT” revealing new dispersal strategies following the End-Triassic extinction event
	O.159 Palynogy and carbon isotopes of Cisuralian sedimentary rocks deposited within a mega-caldera system preserved in the Southern Alps (South Tyrol, Italy)
	O.160 Presentation of a new climatic model for System Earth resulting from the comparison of the late Palaeozoic and the Pleistocene and being verified by Wallacea
	O.161 Palaeobotanical research on the Klikov Formation in the South Bohemian basins (with emphasis on fossil leaves, wood, and palynomorphs)
	O.162 Late Holocene land-use dynamics in the coastal area of south-eastern Sweden
	O.163 History of atmospheric oxygen: A new, higher limit of oxygen compatible with palaeoforests
	O.164 The leptosporangiate fern from the lowermost Permian of Inner Mongolia – morphology, anatomy and reproductive organs
	O.165 Early Weichselian pollen zones in the shallow marine Brown Bank Member, southern North Sea
	O.166 Plant community change in the Gulf Coastal Plain during the early Paleogene
	O.167 A glimpse into an earliest Permian peat-forming forest: species diversity and forest reconstruction of the Wuda Tuff Flora
	O.168 Is pollen size a useful proxy in paleobiogeographic studies? A comprehensive assessment from Poaceae pollen size study in the Amazon drainage basin
	O.169 The early land plant in situ spore record: Mid Ordovician-Early Devonian
	O.170 Palaeophytogeography of Lower Devonian plants as evidenced by integrated analysis of plant megafossils and dispersed spores
	O.171 Composition of peat-forming floras and biostratigraphy of post-glacial coal seams in the Wolfang Basin (lower Permian, eastern Australia)
	O.173 First fossil-leaf floras from Brunei Darussalam show dipterocarp dominance in Borneo by the Pliocene
	O.174 Was the end-Cretaceous plant extinction geographically heterogeneous?
	O.175 The evolutionary bottleneck of the steppe-desert taxon Nitraria L. (Nitrariaceae) at the Eocene-Oligocene Transition in Central Asia, revealed by the integration of fossil pollen morphology and molecular data
	O.176 Devonian tropical assemblages from Arctic Svalbard
	O.177 Reconstructing ancient Araucariaceae tree height by modeling the height–diameter relationships of living Araucaria species
	O.178 Stable carbon isotopes in leaf waxes as a proxy for osmotic stress identification in recent and Late Cretaceous coastal ecosystems
	O.179 Palynological evidence of Holocene climate variability and Southern Hemisphere westerly wind dynamics in the sub-Antarctic

	Poster presentations  (alphabetically by presenting author)
	Poster presentations  (alphabetically by presenting author)
	P.001 Pollen anthropogenic indicators revisited inferred by comparison of large-scale pollen and archaeological datasets
	P.002 The effects of oceanic anoxic event 1a in the Aptian terrestrial palynofloras of southern Sweden
	P.003 Endemic brackish-water dinoflagellate cysts from Lake Pannon and the Central Paratethys realm (late Miocene-Pliocene, Central Europe)
	P.004 Node ages, relationships, and phylogenetic incongruence in an ancient lineage (Ephedra, Gnetales)
	P.005 A re-evaluation of Eugeniaïtes princeps Loubière from the Miocene–Pliocene of Madagascar
	P.006 The collection of the late Carboniferous plant fossils of the Donets Bassin in the Institute of Geological Sciences of NAS of Ukraine: general review
	P.008 Early Miocene climate of La Rinconada mine (eastern Spain) estimated with a multi-method approach applied to macrofloral assemblages
	P.009 The great remodelling of vegetation through the Permian‒Triassic transition
	P.010 Palaeoecological study of Cenomanian flora with emphasis on extremophilic angiosperms
	P.011 Allan Hills fossil forest (Triassic, Antarctica): multidisciplinary approach for the reconstruction of the paleoenvironment and the syn/post depositional events
	P.012 Reinvestigating the Late Devonian plant bearing localities of Co. Kerry and Co. Wexford, Ireland
	P.013 Late Quaternary distribution of Arbutus in the western Eurasian, Mediterranean and Macaronesian regions
	P.018 On the collections of fossil plants and algae in the Geological Department of the National Museum of Natural History at the National Academy of Sciences of Ukraine
	P.019 High-latitude vegetation change following the demise of the Late Paleozoic Ice Age: Canning Basin, Western Australia
	P.020 A new Circoporoxylon from the Upper Jurassic Morrison Formation of Montana, USA: Seasonality, growth ring markedness, evergreen habit, paleoclimate
	P.021 Standardized characteristics of the Geminospora extensa Zone from the Givetian of western Ukraine
	P.022 Reconstruction of atmospheric CO2 concentration during the Devonian using fossil plant traits
	P.023 Why does pollen morphology vary? Morphospace occupation, disparity and evolutionary rates as tools to understand the evolution of pollen form
	P.024 Reconstructing forest openness using stable carbon isotopes of hazelnuts
	P.025 Daisy, Daisy, give me your answer do: chemotaxonomy within Australian Asteraceae
	P.026 Searching for weirdos: malformed chitinozoans in Silurian extinction events
	P.027 Lateglacial and Holocene environmental history of the Cis-Baikal region derived from the pollen record of Lake Ochaul
	P.029 The Integrative Paleobotany Portal: a community gateway to fossil plant research and education
	P.031 Pathological changes on fossil woods from Czech Republic
	P.032 Morphotypes with pteridosperm and cordaitalean affinities from the lower Permian of Tregiovo (Trento, NE Italy)
	P.033 Cooksonia and Aberlamnia from the Barrandian area, Wenlock-Pridoli, Late Silurian, Czech Republic
	P.034 AI Augmented Analysis in digital biostratigraphy—palynology
	P.035 Brown algal macrofossils from the lower Oligocene of western Washington State, USA
	P.036 Long-distance transport of Ambrosia pollen to Finland 1995–2021
	P.037 Taphonomy of tubular fossils (algae) from the Upper Ediacarian deposits of Ukraine
	P.039 Response of herbivorous arthropod guilds to the collapse of glossopterid forests during the end-Permian biotic crisis at high southern latitudes
	P.040 Taphonomic evolution of a diverse saproxylic community within Upper Cretaceous woods from the Mzamba Formation, South Africa
	P.041 Fleshy diaspores through time: Analysing the impact of frugivory, climate, and plant diversification on fleshy diaspore characteristics from the Jurassic to the Oligocene
	P.042 Functional trait response to atmospheric pCO2 and temperature in ferns: evolutionary implications from the fossil record
	P.043 Surprisingly different: The in situ spores of Isoetites specimens from the Anisian in northern Italy
	P.044 Fungal interactions with Araucariales in Jurassic hot spring deposits in Patagonia, Argentina
	P.045 Early Pleistocene flora and vegetation associated with first Homo in western Eurasia
	P.046 The preservability of leaf traits in the Spitsbergen Cenozoic fossil flora
	P.048 Volcanic impact on terrestrial and aquatic ecosystems at Lake Van, Turkey
	P.049 Experimental silicification of angiosperm wood with a novel, self-constructed “silicification machine”
	P.050 Palynology from an ephemeral volcanic island in the Middle Jurassic of Spain: palynostratigraphy and palaeoenvironment
	P.051 SEM re-investigation of angiosperm pollen from the Lower Cretaceous Cascata section of the Araripe basin (NE-Brazil).
	P.052 Experimental induction of resins as a tool to understand variability in ambers
	P.053 Paleobotanical research in Ukraine
	P.054 Changes in the vegetation of Ukraine in the Gelasian time (by palynological data)
	P.055 Pollen morphology of Gesnerioideae (Gesneriaceae): elucidating its diversity and taxonomic importance
	P.056 CO2 Proxy Integration Project (CO2-PIP): a new community project for quantifying atmospheric CO2 over the Phanerozoic
	P.057 Chemical evidence for the presence of suberin, a unique constituent of bark, in “monkeyhair” from the middle Eocene collected in Geiseltal, Germany
	P.058 Palynological sample preparation of Lower Devonian (Lochkovian) shale deposits: An experimental approach
	P.059 A review of the ERV model
	P.060 A global reconstruction of vegetation and terrestrial climate of the super-warm early Eocene
	P.061 Prototaxites – a giant rhizomorph, a highway for nutrients in early terrestrial ecosystems
	P.062 Reconstructing vegetation dynamics in protected woodland at Järvselja, East Estonia
	P.063 A new dust-driven model for System Earth in the Pleistocene and implications for the present day heat anomalies


	Index



