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Palaeobotanical collections and 
facilities at the Swedish Museum  
of Natural History 

Stephen McLoughlin & Vivi Vajda 
Swedish Museum of Natural History 

Abstract 
The Swedish Museum of Natural History (Naturhistoriska riksmuseet: NRM), under the 
authority of the Swedish Ministry of Culture, is the largest museum in Sweden in terms of 
research and collections. Although officially founded in 1819 by the Royal Swedish 
Academy of Sciences, some collections held at the museum date back to donations received 
by the academy following its foundation in 1739. The museum includes six research 
departments (Palaeobiology, Zoology, Botany, Geology, Bioinformatics, and 
Environmental Science) along with separate divisions for exhibitions and education. 
Palaeobotanical research is currently carried out within the Department of Palaeobiology 
(PAL). The department’s homepage can be found at: https://www.nrm.se/ 
en/forskningochsamlingar/paleobiologi.9000584.html. The department hosts about two 
million palaeontological specimens; around 400,000 of these are fossil plants, algae and 
fungi—making this one of the world’s largest palaeobotanical resources. The department 
currently hosts 24 palaeontologists, of which seven are full-time permanent employees 
(Vajda & Skovsted, 2021). The remainder are emeriti, students, postdoctoral researchers and 
additional researchers funded through scholarships, fellowships and other grants. 

History of the collections 
Palaeontological curation and research became established at NRM in the mid-1800s. The 
Department of Palaeobotany was established in 1884–85 to accommodate both fossil plants 
collected on various Swedish expeditions to the Arctic and the museum’s extant cryptogam 
and gymnosperm collections. Adolf E. Nordenskiöld, generally best known for his discovery 
of the Northeast Passage, was instrumental in the establishment of the department and the 
appointment of Alfred G. Nathorst as its first professor. The department, along with its 
collections, moved from its original location in the central city area of Stockholm to its 
present site in the inner northern suburb of Frescati, beside Stockholm University, the Royal 
Academy and Stockholm Botanical Gardens (Bergianska Trädgården), in 1916. The core of 
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the fossil plant collections was assembled through the work of the museum’s early professors 
of palaeobotany (namely A.G. Nathorst and T.G. Halle) in the late 19th and early 20th 
centuries when the museum was under the auspices of the Royal Swedish Academy of 
Sciences (McLoughlin & Vajda, this volume). However, large-scale collecting expeditions 
have continued to the present day. The collections have also been augmented by donations 
and inter-institutional exchanges of fossils, and in some cases by direct purchases of 
material, over the past 200 years. The museum’s administration was transferred to the 
Ministry of Culture in 1965. As part of a restructuring of administrative units within the 
museum, the departments of Palaeobotany and Palaeozology were merged in 2013 to create 
the Department of Palaeobiology (PAL). Since its inception, the Palaeobotany (later 
Palaeobiology) Department has had only six administrative/research heads: Alfred G. 
Nathorst (1885–1917), Thore G. Halle (1918–1950), Olof H. Selling (1951–1966), Britta 
Lundblad (1966–1986), Else Marie Friis (1987–2016), and Vivi Vajda (2016–present). A 
detailed history of the establishment and early development of the Palaeobotany Department 
was published by Nathorst (1916). An updated history was prepared in manuscript form by 
T.G. Halle for the VII International Botanical Congress held in Stockholm, in 1950, but was 
never published. An extended history of the department is published as an associated paper 
(McLoughlin & Vajda, this volume) to outline the record of palaeobotanical studies and 
research personnel up to 2022. We chose to publish this summary of the collections and the 
associated history of research in this abstract volume, since the 11th European 
Palaeobotanical and Palynological Conference, held in Stockholm in June, 2022, provides a 
timely opportunity to illustrate for a European and global audience, the potential for further 
research on the museum’s collections.  

Strengths of the palaeobotanical collections 
The palaeobotanical collections are broadly representative of the evolution of the world’s 
land flora since the mid-Palaeozoic. Beyond this, the collections also include examples of 
Proterozoic to modern bacterial, fungal, algal, and plant-hosted trace fossils from all parts 
of the Earth. Of particular importance are some of the historical collections recovered during 
expeditions by early researchers associated with the museum (e.g., Otto Nordenskiöld, 
Gunnar Andersson, Alfred Nathorst, and Thore Halle). Space precludes presenting a full list 
of the palaeobotanical collections here. Some key collections are documented on the 
department’s website https://www.nrm.se/en/forskningochsamlingar/paleobiologi.9000584. 
html and more specifically on the fossil plant collections page: https://www.nrm.se/en/ 
forskningochsamlingar/paleobiologi/samlingar/databaser.864.html 

A list of, arguably, the top 30 most important collections hosted by the department 
includes (in roughly stratigraphic order): 

1. Devonian early land plant assemblages from Spitsbergen and Bear Island in the 
Norwegian Artic, along with material from Röragen in mainland Norway (Fig. 1A). These 
provide windows into the early diversification of plant life in the palaeotropics and record 
the appearance of novel reproductive structures and plants with woody tissues. 

2. Extensive collections of Carboniferous plants from western Europe associated with 
coal-bearing deposits, especially the Goldenberg Collection recovered primarily from 
Saarland. These collections incorporate numerous taxa from the various European countries 
that illustrate the diversity of plants associated with the coal-forming mires of the Late 
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Carboniferous. The breadth of the collection makes them particularly important for 
biogeographic studies of the Late Carboniferous floras. 

3. Small but important collections of coal balls, permineralized peats, leaf mats and sinter 
deposits with anatomically preserved plants from the coalfields of western Europe, Rhynie 
(Scotland), Grand-Croix (France), Hopen (Svalbard), Franz Josef Land (Russia), Homevale 
(Australia), and the Prince Charles Mountains (Antarctica). These permineralized remains 
provide exquisite details of the anatomy of various plant groups (Fig. 1B), fungi and fungi-
like organisms from the late Palaeozoic and Mesozoic and also reveal extensive evidence 
for plant-animal-fungi interactions. 

4. A large (c. 19,600 specimens) collection of Permian plants from China associated with 
the historical collections of Gunnar Andersson and the publications of Thore Halle (e.g., 
Halle 1927) that probably represent the largest collection of Chinese Permian plant fossils 
outside of China (Fig. 1C). Halle described numerous taxa that provide the foundation for 
our understanding of the late Palaeozoic floras of China. 

5. A modest but growing collection of Permian plants from various sites in eastern 
Australia. Recent and some historical collections of Permian plants from Queensland, New 
South Wales, Victoria and Tasmania provide a strong geographic coverage of floras 
associated with the extensive Permian coals of eastern Australia. 

6. The fossil flora of the Falkland Islands. These fossils (primarily Permian, but also 
including some Devonian and Quaternary remains) represent the largest collections of plant 
remains recovered from the Falkland Islands and were obtained by T.G. Halle while a 
participant on Dr. Carl Skottsberg’s 1907–1909 expedition to Patagonia, Tierra del Fuego, 
and the Falkland Islands. 

7. Substantial collections of Triassic plants from central Europe including, for example, 
from Thale, Rollhofen, Theta, Jägersburg, Bedheim, Lunz and Neuewelt. These assemblages 
have provided the basis for recent research into the evolution of the central European Triassic 
floras and have contributed to global syntheses of the Late Triassic (Kustatscher et al. 2018). 

8. Triassic and Jurassic assemblages of China. Large collections are available from various 
Triassic and Jurassic assemblages that are particularly rich in leptostrobalean, ginkgoalean, 
and fern remains. To date, little work has been carried out on these assemblages. 

9. Very extensive collections (c. 25,000 specimens) of Triassic–Jurassic compression-
impression fossils from Skåne (southern Sweden). These assemblages track the vegetational 
changes across the Triassic-Jurassic boundary and are crucial for understanding the global 
environmental conditions through this major Earth crisis. 

10. Triassic–Jurassic plants from Scoresby Sound, Greenland. The department host’s the 
Kai Raunsgaard Pedersen collection of fossil plants from east Greenland that is the focus of 
current research on plant taxonomy and floristic change across the Triassic–Jurassic 
transition. 

11. Lower to Upper Triassic floras of eastern and southern Australia (Fig. 1D). Collections 
of fossils from this region are the focus of active research to resolve the re-diversification of 
the Gondwanan vegetation in the aftermath of the end-Permian biotic crisis. 

12. Substantial collections of Triassic–Jurassic plants from various sites in Iran. The 
department holds important representative collections of plants from key Iranian sites, such 
as Tazareh, Zangarud, Darbid Khun and Zirab, that document the floras of the Cimmerian 
(Tethyan) terranes around the time of their amalgamation with Laurasia. 
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Fig. 1. Representative Palaeozoic–Quaternary fossils from the palaeobotany collections of the Swedish Museum of 
Natural History. A, Archaeopteris fimbriata, Devonian, Mt Misery, Bear Island, Norway, NRM S122016-01; B, 
Longitudinal section through a Sphaerostoma ovale (Lyginopteridales) ovule, Carboniferous, Pettycur, Scotland, 
S082225; C, NRMS138625 Gigantopteris whitei lamina venation, Permian, Taiyuanfu, Shanxi, China; D, Dicroidium 
odontopteroides impression, Upper Triassic, Dinmore, Australia, S087693-01; E, Dekosichnus meniscatus beetle borings 
in Middle–Upper Jurassic araucarian wood, Cerro Cuadrado, Argentina, NRMS092116; F, Aralia saportana impression, 
Cenomanian, Ellsworth, Kansas, S087466. G, Metasequoia occidentalis, Longyearbyen, Spitsbergen, JE-Sch2020; H, 
Alnus cecropifolia, Miocene, Brjanslaekur, Iceland, S093506; I, Mummified Quaternary Trapa natans fruits, 
Oskarshamn, Sweden. Scale bars = 10 mm. 
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13. Jurassic compression floras from Yorkshire, UK. Although, little studied, the museum 
has significant quantities of material from the classic Jurassic floras of the Yorkshire coast. 

14. Hope Bay flora, Antarctic Peninsula. This important historical collection of Jurassic 
plants was recovered by the Swedish Antarctic Expedition of 1901–1904, and was initially 
studied by Halle (1913). 

15. Lower and Upper Cretaceous plant assemblages from Quedlinburg, Germany. The 
museum holds substantial collections of mostly sandstone-hosted impressions from these 
floras that chart the change from pteridophyte/gymnosperm to angiosperm dominance at the 
same locality through the Cretaceous. 

16. Bulk plant-bearing siltstones and extracted and mounted mesofossil assemblages from 
Åsen, southern Sweden. The museum hosts world-renowned Late Cretaceous angiosperm 
mesofossils from this site (Friis et al. 2011), but the assemblages also offer great potential 
for future research into other biotic groups, such as conifers, ferns, and fungi (McLoughlin 
et al. 2021). 

17. A modest collection of plant impressions from the Cretaceous of Portugal. The 
Portuguese Cretaceous floras have been the source of great interest for understanding early 
angiosperm evolution in recent years (Friis et al. 2019). The department’s small assemblage 
of Cretaceous plants may contribute to that research effort.  

18. Various Cretaceous to Cenozoic assemblages from the United States. Although not 
individually extensive, the department’s collections of plants from this region provide 
important windows into the evolution of mid-North American Cretaceous–Cenozoic floras 
(Fig. 1F). 

19. Upper Cretaceous to Paleogene polar plant assemblages from Greenland and 
Spitsbergen (Fig. 1G). These floras are notable for their role in early Arctic exploration, the 
recognition that the polar regions had substantially milder climates in the Paleogene, and in 
understanding biotic exchange between Eurasia and North America in the Cenozoic. 

20. Neogene plant successions from Iceland (Fig. 1H). These floras have helped track the 
evolution of vegetation and climate in the North Atlantic over the past 15 million years. 

21. Compressions, impressions and slide-mounted leaves from Miocene assemblages of 
Denmark. Small collections from key localities (e.g., Söby, Skellerup Nygård) provide well-
preserved material for taxonomic and palaeoclimatic research. 

22. Assemblages from inaccessible sites. The department hosts numerous small but 
important Cenozoic assemblages from sites in various parts of the world that are now 
impossible, or difficult, to access (e.g., from Novaya Zemlya, Georgia, Albania, Greece, 
Egypt, Cameroon, Argentina, Chile, the Antarctic Peninsula and urbanized areas of Japan). 

23. Holocene calcretes (tufas) and peats. These deposits formed at various sites in Sweden 
are represented in the department by large collections of impressions and organically 
preserved remains (Fig. 1I) that enable tracking of the vegetational changes in Scandinavia 
following deglaciation. 

24. Fossil wood collection. This extensive but little-studied collection contains material of 
various ages from diverse localities around the world and is a relatively untapped resource 
for xylotaxonomic, palaeoclimatic and ichnological research (Fig. 1E). 

25. The H.-J. Schweitzer Collection of fossil plants. This major collection (on permanent 
loan from Jena University) contains important early land plant assemblages from Germany 
and the Arctic, Triassic–Jurassic assemblages from Iran and Afghanistan, Cenozoic 
assemblages from Germany, along with material of diverse ages from other regions. 
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26. The fossil plant slide collection. A substantial slide collection of thin-sectioned 
permineralized plants, cuticle preparations, and spore-pollen mounts contains a wealth of 
data for plant anatomical and taxonomic studies. 

27. The palynological slide collection. Several thousand strew slides of spore-pollen 
assemblages are available that have been used largely for palynostratigraphic appraisal of 
Mesozoic strata in southern Sweden. 

28. The diatom collection. A large collection of modern diatom samples gathered from 
marine and fresh waters across the globe represents a little-studied but geographically 
extensive resource for diatom-based palaeoenvironmental and taxonomic research. 

29. Fossil algae. The department hosts modest collections of calcareous and carbonaceous 
algal remains mostly of Silurian to Cretaceous age from northern Europe. 

30. Extant plant preparations. The department holds several cabinets of cuticle and 
microtome-sectioned leaf preparations from a diverse range of extant plants that are crucial 
for anatomical comparisons to fossil groups. 

 
Fig. 2. Modern compactus system for plant macrofossil storage at NRM. 
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The PAL collections are stored in a modern compactus system (Fig. 2) and contain an 
estimated 3,500 type specimens of fossil plants spanning all geological time periods and 
most major plant groups. In addition, we estimate that the collection includes approximately 
15,000 figured specimens (‘originals’). At present, about 95% of the palaeobotanical 
collections are registered within a Paradox database. Discussions are ongoing in regard to 
migrating this information to an alternative web-searchable database. Concurrently, 
departmental staff are initiating an intensive campaign to photograph key components of the 
collections with the aim to make illustrations of the fossil archives available to external 
researchers and the broader public. 

Facilities 
The PAL department hosts a broad range of modern equipment and laboratories that can be 
used by visitors under the supervision of staff. Key facilities include recently (2016) 
refurbished HF, Acetic Acid and H2O2 laboratories for processing plant mesofossils, 
cuticles, palynomorphs, and phosphatized remains. The department also hosts separate 
laboratories for rock cutting and polishing, photography, fungal culturing and slide 
preparation. The department has a dedicated room for brightfield, polarized and fluorescent 
incident and transmitted light microscopy, along with two workstations dedicated to 
manipulation of tomographic data. The department also has an extensive library and reprint 
collection of historical palaeobotanical literature that occupies about 335 m of shelf space, 
in addition to an extensive collection of historical maps documenting collection sites from 
many parts of the world. The research departments of the museum share usage of a 
centralized SEM facility. The museum’s geology department also hosts a broad range of 
analytical facilities within NORDSIM (https://www.nrm.se/en/forskningochsamlingar/ 
geovetenskap/nordsim.904.html) and the Vegacentre (https://www.nrm.se/en/ 
forskningochsamlingar/geovetenskap/vegacentret.8999657.html) that can be utilized by 
visiting researchers. 

Current research 
Palaeobotanical research at NRM PAL deals with questions spanning the evolution of plant 
and fungal life from the earliest unicellular microbes that helped oxygenate the Earth’s 
atmosphere to the origins of modern modern ecosystems from equatorial to polar settings 
and deep biosphere to alpine environments. Historically, the museum has strongly targeted 
research on Swedish fossils and high-latitude palaeofloras of both the northern and southern 
hemispheres. Research generally adopts an interdisciplinary approach, integrating 
morphological and anatomical data with, sedimentology, biogeochemistry, climate 
modeling, and phylogenetic methods to answer questions related to Earth’s deep past and 
plant evolution. Research at the department is also targeting the response of individual plant 
groups and whole ecosystems to global environmental crises and the manner of vegetation 
recovery in the aftermath of mass extinction events. 

Staff of PAL regularly carry out expeditions to enrich the collections in fossil materials. 
These expeditions are undertaken mostly as part of current research projects. Current 
palaeobotanical research in the department is focused around six themes: 
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1. The response of terrestrial communities (utilizing plant macrofossils, megaspores, 
palynomorphs and plant-insect interactions) to the Permian-Triassic and Triassic-Jurassic 
biotic crises. 

2. The palynology of hyperthermal and marine anoxic events and asteroid impact crises 
(especially the Toarcian Anoxic Event, the end-Cretaceous extinction, and Paleogene 
hyperthermal events). 

3. Cretaceous mesofossils (especially charcoalified flowers, cones, cuticles, and 
megaspores) used for studies of palaeobiodiversity, early angiosperm evolution, and 
biostratigraphy. 

4. The evolution of Mediterranean floras through the Cenozoic using character traits of 
fossils and extant plants integrated into biogeographic and palaeoclimatic frameworks. 

5. Fossil bacteria and fungi—from subaerial epiphyllous and parasitic forms to 
saprotrophic and mycorrhizal forms of the shallow biosphere and to enigmatic ecosystems 
of bacteria and fungi of the deep crustal biosphere. 

6. Cuticles, stomata and leaf form, and their applications to atmospheric CO2 and 
palaeoclimate analysis for the late Palaeozoic to Neogene interval. 

Visitors 
The PAL department hosts numerous short-term research visitors each year. A book held in 
the department recording visitors extending back to 1904 includes favourable comments by 
many of the ‘leading lights’ of palaeobotanical research over the entire course of the last 
century. The department has also hosted PhD students and post-doctoral researchers (notably 
from China) on longer-term (up to one-year) stays as part of their career-development 
pathways. Researchers wishing to work on the collections should contact the Head of 
Department or relevant curator well in advance of their visit to ensure that the timing is 
convenient and that facilities and collections are available for their use. Visitors are provided 
with a workspace and access to the facilities relevant to their work. We welcome our 
palaeobotanical colleagues to study our collections! 
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