Ancient plant DNA, macro- and microfossil studies of the lake sediments
from the High Arctic lake Tenndammen, Svalbard
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STUDY AREA AND CORE POSITION
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Figure 1. Study area (left) and the core Te2019 position (right):
archipelago of Svalbard, Spitsbergen island, N 78°06.118; E 15°02.024,
7 m asl. Coring depth is ca 2.5 m. Lengt of the core — 85 cm.

Figure 2. General view of the lake Tenndammen (September, 2019).

CORE DESCRIPTION
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RESULTS OF aDNA, POLLEN AND MACROFOSSIL ANALYSES
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Depth, cm Type of sediment Color and structure

0-10 Clayish gyttja Brown to olive-brown

at 8.5-9.5 | clayish gyttja (dark layer of Dark brown to blackish
the same lithology)

10-15 Laminated layer, mixture of Olive-brown, laminas are
clay and gyttja; each lamina is pale-brown to grayish-
about 0.5-1 cm thick brown

15-20 Gyttja with clay laminas; each Olive-brown, laminas are
lamina is about 0.5-1 cm thick pale-brown to grayish- or

yvellowish brown

20-30 Massive, unstructured clay Olive-brown to brown

30-47.5 Laminated clay with layers of | Olive-brown, laminas are
gyttja 0.3-0.5 cm; each lamina pale-brown to grayish-
is about 0.1-0.5 cm thick brown
47.5-75.5 | Thick peat with 0.5-1 cm thick Dark brown
at 47.5-59 | Clayey peat Dark brown to black
at 68-75.5 | Peat contains clasts of sand Dark brown
with gravel
75.5-85 Clayey peat with some sand Gray-brown
at 83-85 massive peat clasts Dark brown
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Figure 3. Extractions from the depth-constrained stratigraphic diagrams with aDNA weighted
sum of PCR repeats, number of plant macro remains per volume and relative abundance of
pollen registered in the sediment core Te2019.
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Ancient DNA metabarcoding applied together with the studies of the plant macro-remains, pollen, spores and non-
pollen palynomorphs (NPP), open new perspectives and give better taxonomical resolution, allowing to obtain more
precise and specific data on the local environment conditions and their changes. So far, only three multiproxy studies
that applied together molecular, palaeobotanical and palynological methods are available for the high Arctic
archipelago Svalbard. We intend to contribute filling this gap.

TAXA DETECTED IN aDNA, POLLEN AND PLANT MACROFOSSILS

Anthriscus sylvestris
Cakile maritima

Haloragaceae indet.
Galeopsis

Veronica

Hippuris
Plantaginaceae indet.
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Phragmites australis

9. Potamogeton praelongus

10. Malus

11. Filipendula ulmaria

12. Blepharostoma trichophyllum
13. Anastrophyllum sphenoloboides
14. Eriophorum, 3 species

15. Luzula wahlenbergii, Luzula nivalis, Luzula arcuata
16. Luzula arcuata / Luzula nivalis

. Juncus biglumis

18. Juncaceae indet.

19. Dupontia fisheri

20. Festuca / Festuca vivipara

21. Poa alpina

22, Poaceae [ Hordeinae indet.

23. Festuca vivipara

24. Pucciphippsia vacillans

25. Poa

26, Asteraceae indet., type 1

. Asteraceae indet., type 2

28. Cardamine bellidifolia / Cardamine pratensis
29. Cardamine

30. Stellaria longipes

31. Trifolium repens

32. Bartsia alpina

33. Pedicularis / Orobanchaceae indet.

34. Coptidium lapponicum

35. Ranunculus hyperboreus

36. Ranunculus pygmaeus

. Ranunculus sulphureus

38. Ranunculus nivalis

39. Ranunculus glacialis

40. Potentilla crantzii / Potentilla hyparctica

41. Saxifraga oppositifolia / Saxifraga cespitosa
42. Saxifraga / Saxifraga cernua, Saxifraga rivularis, Saxifraga hyperborea
43. Equisetum arvense / Equisetum variegatum
44. Sanionia uncinata

45, Hygrohypnum ochraceum

46. Drepanocladus aduncus

47. Barbilophozia lycopodioides

49,
50,
51.
52.
53.
54.
55.
56.
57.
58.
59,
60.
62.
63.

65.
66.
67.
68.
69.
70.
71.
72,
73.
74.
75,
76.
/7.
78.
79.
80.
81.
82,
83.
84.
85,
86.
87.
88.
89.
. Rhabdoweisiaceae indet.
91.
92,
93.
94,
95,

Anthelia julacea 7. \Plces type

. : ¥ 1. Pinus haploxylon type
Au!acomnfum SegieEny 2. Betulatype 1. Pinus sylvestris 2. Apiaceae indet.
AulEcqmmnioh 3. Salix type 2. Juniperus type 3. Amaranthaceae
Bartramiaceae indet. 4. Vaccinium type 3. Alnus 4. Artemisia type
Hypnales / Brachytheciaceae indet. 5. Cassiope tetragona type 4. Plantago type 5. Erigeron type
Bryaceae indet. 6. E’icaceae_ indet. 5. Arnica / Taraxacum type 6. Solidago type
Ditrichum, 3 species 7 Caacens invet. fype 1 6. Koenigia islandica type 7. Cyperaceae indet.
Tayloria ingulata & Cerostium type 7. Ranunculus type 8. Poaceae indet. type 2
iR (e 9. Pedicularis {hr.fsuta) type 8. Saxifragaceae indet. 9. Triticum type
Brech ' i 0. Papover ':d_a‘fma"”m) type 9. Saxifraga cernua type 10. Fabaceae indet.

i osto‘mum s b T 10 . Cystopteris type 11. Polygonaceae indet.
Buxbaumia aphylia 12. Dryas (octopetala) type 12. Rumex type
Hamatocaulis vernicosus 13. Saxifraga cespitosa type Ja— 13. Thalictrum type
Cephaloziella divaricata 14. 5”’”1" raga oppositifolia type 14. Micranthes nivalis type
Dicranella palustris, + 4 species ig Eq::E:;Tnttvpz 10 Polien / 15. Polypodiopsida indet. monolate psilate spores
Dicranaceae indet. RRpHed L 15 -\ 16. Hyperzia selago type
Bryopsida . |
F.‘f.: ) - aDNA : '

issidentaceae indet. : .

. ) 100 16 ' 1. Juncus type
Flexitrichum flexicaule ' 3. Brassicaceae intot
Racomitrium, type 1 96. Sphagnum teres & Comoenulatronmdioli) tape
Racomitrium, type 2 97. Aplodon wormskioldii P 14 4. Caryophyllaceae indet.
Grimmiaceae indet. 98. Timmia norvegica / Timmia austriaca 5. Polemonium (boreale) type
Gymnomitrion 99. Closterium littorale
Hylocomiastrum umbratum 100. Cosmarium botrytis 1. Empetrum hermaphroditum
Rhytidiadelphus loreus R 2. Sllene acaulis

: : 3. Saxifraga rivularis
Hylocomium splendens 2. Luzula sp. 4, Bryum
Hypnales indet. 3. Draba 5}?' o 5. Warnstorfia exannulata / Warnstorfia fluitans
Plagiotheciaceae indet. 4. ‘Cardamine bellidifolia 6. Calliergon richardsonii
Hylocomiaceae indet. 5. Cr-::chfear:a groenlandica 7. Scorpidium cossonii
Jungermannia obovata o Sn‘en'e SP.' 8. Timmia
e d 7. Oxyria digyna

Jungermanniidae indet. : o

) ) 8. Saxifraga aizoides
Dicranodontium denudatum 9. Saxifraga / Micranthes indet.

Meesiaceae indet. 10. Andreaea rupesttis
Meesia triquetra 11. Aulacomnium turgidum
Leptobryum pyriforme 12. Dicranium
13. Distichium capillaceum

Meesia longiseta
Pohlia, 10 species

Mielichhoferia elongata

Montiaceae indet. aDNA
Polytrichaceae indet.

Kiaeria glacialis

Rhabdoweisiaceae / Dicranidae indet. pO"EI‘I

Arctoa fulvella
Rhabdoweisiaceae indet.
Scapaniaceae indet.
Scapania

Scapania cuspiduligera

- plant macrofossils (macros)

Rhizomnium pseudopunctatum

Figure 4. Venn diagram showing the number of plant taxa detected from the sediment core Te2019 through the plant

macro remains, pollen and aDNA analyses.
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Figure 5. Numbers of taxa for higher plants, Bryophyta, higher spore plants, algae and exotic taxa at the lowest

taxonomical level detected in DNA, macrofossils and pollen compared to taxonomic spectra for the local vegetation in
Colesdalen. Vegetation surveys done by I.G. Alsos in 2015 and by A. Poliakova in 2019.




