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            Abstract
Fungi are crucial components of modern ecosystems. They may have had an important role in the colonization of land by eukaryotes, and in the appearance and success of land plants and metazoans1,2,3. Nevertheless, fossils that can unambiguously be identified as fungi are absent from the fossil record until the middle of the Palaeozoic era4,5. Here we show, using morphological, ultrastructural and spectroscopic analyses, that multicellular organic-walled microfossils preserved in shale of the Grassy Bay Formation (Shaler Supergroup, Arctic Canada), which dates to approximately 1,010–890 million years ago, have a fungal affinity. These microfossils are more than half a billion years older than previously reported unambiguous occurrences of fungi, a date which is consistent with data from molecular clocks for the emergence of this clade6,7. In extending the fossil record of the fungi, this finding also pushes back the minimum date for the appearance of eukaryotic crown group Opisthokonta, which comprises metazoans, fungi and their protist relatives8,9.
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                    Fig. 1: Microphotographs of O. giraldae specimens.[image: ]


Fig. 2: Spectra obtained with FTIR microspectroscopy.[image: ]


Fig. 3: Simplified phylogenetic relationships of main eukaryotic supergroups.[image: ]
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Extended data figures and tables

Extended Data Fig. 1 Location of the study area in northwestern Canada, highlighting the Brock Inlier.
The white cross indicates the location at which the samples were extracted (68° 55′ 42′′ N, 121° 44′ 17′′ W). The stratigraphic column and geology have previously been published14,15,16. The map is modified after a previous publication14.


Extended Data Fig. 2 Additional SEM images.
a, b, O. giraldae (whole specimen) with right-angled branching hyphae (indicated with arrows). d–g, Detailed images of microfibrils on the surface of the specimen shown in Fig. 1h.


Extended Data Fig. 3 Additional spectra of O. giraldae, showing a more-advanced state of degradation.
The typical peaks of chitin and chitosan are present, but at a lower intensity than in the standard. The region of the saccharides (wavenumber of 1,200–800 cm−1), which is necessary for polymer recognition, is very weak in intensity. Each measurement was repeated three times with similar results.
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