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First discovery of Antarctic amber
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Here, we report the first discovery of Antarctic fossil
resin (commonly referred to as amber) within a
~5 cm-thick lignite layer, which constitutes the top part
of a ~3m-long palynomorph-rich and root-bearing
carbonaceous mudstone of mid-Cretaceous age (Klages
et al. 2020). The sedimentary sequence (Fig. 1) was
recovered by the MARUM-MeBo70 seafloor drill rig at
Site PS104_20 (73.57° S, 107.09° W; 946 m water depth)
from the mid-shelf section of Pine Island trough in the
Amundsen Sea Embayment, West Antarctica, during RV
Polarstern Expedition PS104 in early 2017 (Gohl 2017;
Fig. la). So far, amber deposits have been described
from every continent except Antarctica (Langenheim
2003, Quinney et al. 2015; Fig. 1a).

Resin is a direct plant product defined as a lipid-soluble
mixture of volatile and non-volatile compounds usually
exuded within a plant or at its surface (Langenheim
2003), predominantly by gymnosperms. Some plant resins
are able to fossilize under certain conditions and get
preserved in the geological record as amber. Until now,
the southernmost amber finds are of mid-Cretaceous age
and have been discovered in the Otway basin in southern
Australia (Otway amber; Quinney er al 2015) and as
part of the Tupuangi Formation on the Chatham Islands,
New Zealand (Tupuangi amber; Mays et al 2017),
respectively (Fig. 1a). The palynomorphs preserved in the
carbonaceous mudstone containing the amber-bearing
lignite indicate a mid-Cretaceous (~92-83 Ma) swampy
temperate rainforest environment near the South Pole
that was dominated by conifers (Klages et al 2020).
Such environmental conditions are ideally suited for the
preservation and fossilization of wood and its associated
plant resins because these require the presence of trees
producing resin with a chemical composition suitable for
fossilization as well as burial conditions devoid of oxygen
(Langenheim 2003).

After air-drying, the lignite fragments from the
carbonaceous mudstone's top (Fig. 1b) were crushed into
~1 mm fragments (Fig. 1¢) and subsequently investigated
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by incident light and fluorescence microscopy. These
investigations revealed the presence of lignite-typical
amber varieties, 0.5-1.0mm in size, translucent with
yellow to orange colouration and typical conchoidal
fractures (Fig. 1d-g). The numerous amber pieces from
Site 20 disclose intense yellow to brownish fluorescence
emissions with or without internal structure depending on
the host plant. They further show signs of pathological
resin flow (Fig. le—g) induced by traumatic resinosis, a
process that mobilizes resin to seal bark injuries typically
resulting from parasites or forest fires (e.g. Langenheim
2003, Brown et al 2012). This creates a chemical and
physical barrier against post-injury insect attacks and
pathogen infections (e.g. Franceschi et al. 2005). Evidence
for wildfires in late Cretaceous forests has been frequently
reported from elsewhere but, so far, only rarely from polar
biomes (Brown et al 2012, Mays et al 2017). The
environment reconstructed for West Antarctica (Klages
et al 2020) explains the good preservation of the
discovered amber with only rare peripheral signs of
corrosion (i.e. high water levels quickly covered the resin
and protected it from atmospheric agents such as
ultraviolet radiation and oxidation; Langenheim 2003).
The newly discovered Antarctic amber further reveals
potential tree bark remains preserved as micro-inclusions
(Fig. le), hence indicating subaerial resin exudation on
the plant's surfacee. The amber and its high
amber-standard quality (i.e. solid, clear and translucent
particles) indicate shallow burial, as amber would
dissipate under increasing thermal stress with burial
depth. Based on its locality, we refer to this first Antarctic
amber find as Pine Island amber".
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Figure. 1. a. Southern Hemisphere continental configuration ~90 million years ago, including sites of southernmost amber finds: the
'Otway amber' (green cross; Quinney et al. 2015), the Tupuangi amber (yellow cross; Mays et al. 2017) and the 'Pine Island Amber'
described in this study (red cross; it remains largely unclear which parts of the indicated continents were submerged or exposed land).
b. Lignite layer on top of carbonaceous mudstone at MeBo drill site PS104_20 (depth range below seafloor indicated); see Klages et al.
(2020) for further stratigraphic context. ¢. Crushed, air-dried lignite fragments. d. Photograph of sand-sized amber (V. Schumacher,
Alfred Wegener Institute). e. Photomicrograph of an amber piece with micro-inclusions (probably tree bark remains) at the transition
from lignite to amber (see inset). f. & g. Photomicrographs of amber pieces with indications of pathological resin flow. Scale bars in

d.—g. are 50 um. CT = computed tomography scan.
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