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the latter with other similar Cisuralian taxa (e.g., Wattia, noeggerathians and cordaites), 
would suggest that morphotype 2 belongs to cordaites. This is also supported by the 
palynological data from the Le Fraine section, which reveals the occurrence of cordaites 
pollen, such as Florinites and Cordaitina. 
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Cooksonia represents a polyphyletic group of the first vascular plants. It is characterized by 
isotomously branched axes with terminal parts characteristically widened into a trumpet shape. 
These axes support terminally positioned indehiscent sporangia of rounded, lenticulate to 
reniform shape. Axes of Cooksonia dichotomize isotomously having segments of various 
length. They do not possess the pattern of branches that shorten towards the apex known from 
Aberlemnia and Tichavekia. Their in situ spores are of crassitate and non-crassitate types. In 
the Barrandian area of the Czech Republic, Cooksonia is represented by three species: C. 
barrandei from Scheinwoodian, Wenlock, currently the oldest species, and C. hemisphaerica 
and C. bohemica from the Pridoli. Aberlemnia is characterized by reniform sporangia equipped 
with a valvate opening. Its axes have a branching pattern typically defined by shortening 
segments towards the apex. A new species of Aberlemnia is described from the Pridoli of 
Barrandian area. Its branching pattern is the same as described for Aberlemnia caledonica and 
Tichavekia grandis. It has dehiscent sporangia, a typical character of Aberlemnia. Within 
Cooksonia there are distinct trends: (1) transformation of the shape of the sporangium from 
lenticular to reniform; (2) possession of crassitate spores in C. barrandei, C. bohemica, C. 
pertoni, C. cambrensis to non-crassitate spores of Apiculiretusispora type (in C. 
hemisphaerica, C. crassiparietilis, A. caledonica). In a group of cooksonioids sensu lato, we 
observe the following trends: (1) opening of the sporangial wall from indehiscent sporangia 
(Cooksonia, Concavatheca and Tichavekia) to sporangial dehiscence in Aberlemnia (but also 
in Renalia, Sartilmania and Uskiela); (2) branching pattern—from isotomous branching 
(locally with overtopping) in Cooksonia, Aberlemnia, Sartilmania, Tichavekia, Uskiela and 
Yunia to pseudomonopodial branching pattern in Renalia. 
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Palynology is widely used in both academic and industrial research for correlation and 
interpretation of subsurface geology on both local and regional scales. Although most data-
gathering tools for the subsurface have undergone major technological developments during 
recent decades, palynological research has remained virtually unchanged. With increasing 
demand for faster and more detailed palynological analyses, palynology is at risk of being 
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left behind. The answer could lie in adopting strategies of digitalization and Artificial 
Intelligence (AI) originally developed for medical research. The technology of scanning 
microscope slides into digital high-resolution images has already been developed, and AI 
software specifically developed for palynology can be utilized to examine the digital images 
and detect, identify and quantify the fossil content. Identification of the 3-dimensional 
microfossils in a 2-dimenzional view will require several morphological parameters, some 
of which may not be present in every scanned specimen located. The image recognition 
software thus needs to be able to identify fossils from different angles, preservation levels 
and fragmentation stages, along with partially obscured or folded specimens. Morphological 
variations within taxa, evolution and sub-division also needs to be taken into consideration 
by the AI. This project explores the advantages and disadvantages of digitally scanned 
palynological slides and the use of AI software recognition. It will establish if the digital 
scanned slides have the resolution needed to be used for quantitative analysis and any 
limitations that hinder taxonomic assignments compared to transmitted light microscopy. In 
addition, the project will design a preparation protocol in order to produce the most reliable 
slides for digital scanning. We will attempt to design and develop an AI software for 
clustering and classification of the microfossils based on deep-learning based algorithms for 
detection and segmentation of palynomorphs, and algorithms based on autoencoders for 
extracting features predictive of different fossil taxa. 
 

P.035 Brown algal macrofossils from the lower Oligocene of western Washington 
State, USA 

Kiel, Steffen1, Goedert, James L.2, Hansen, Bent T.3, Krings, Michael4, Parkinson, Dula5, 
Romero, Rosemary6, Looy, Cindy V.6 
1Department of Palaeobiology, Swedish Museum of Natural History, Box 50007, 10405 Stockholm, 
Sweden. 2Burke Museum of Natural History and Culture, University of Washington, Seattle, 
Washington 98195, USA. 3Georg-August Universität, Geoscience Center, Department of Isotope 
Geology, 37077 Göttingen, Germany. 4Department für Geo- und Umweltwissenschaften, 
Paläontologie und Geobiologie, Ludwig-Maximilians-Universität, and Bayerische Staatssammlung 
für Paläontologie und Geologie, 80333 Munich, Germany. 5Advanced Light Source, Lawrence 
Berkeley National Laboratory, Berkeley, California 94720, USA. 6Department of Integrative Biology, 
Museum of Paleontology, University Herbarium, University of California, Berkeley, Berkeley, CA 
94720, USA. 

Kelps include the largest benthic organisms in the world, and are one of the most successful 
groups of brown algae. Kelp forests are highly productive ecosystems in coastal regions with 
strong upwelling boundary currents but, due to their scarce fossil record, little is known of 
their evolutionary history. They were thought to have radiated in the North Pacific following 
the onset of the late Cenozoic cooling, largely due to a few Miocene fossils from California. 
Here we report brown algal (Phaeophyceae) holdfasts and two types of thalli resembling 
rockweeds from lower Oligocene strata of western Washington State, USA. The size and 
structure of the central stipe of the holdfasts suggest that the fronds reached several metres 
in length. The preserved haptera (branching finger-like structures) of the holdfasts resemble 
those within the Macrocystis-clade among the kelps. Light micrographs and electron 
microscope images of the split surface show individual cells. Synchrotron-based X-ray 
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