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Supplementary Text

The geology of the East Greenland Devonian is described in a number of publications
(38, 61-63) together with detailed reviews (64, 65) of the fish and tetrapod localities and
their sedimentary environments (46). Palynological assemblages through the latest
Devonian and Carboniferous sequence have been documented (14) but based on a
somewhat generalised stratigraphy. However, the D-C boundary can be accurately placed
using palynology (66, 67). The sequences studied here (fig. S1) included vertical sections
(fig. S2) logged in detail through the Celsius Bjerg and Traill @ (island) Groups from the
mountains of Wimans Bjerg, Nathorst Bjerg (46) and Stensi0 Bjerg on Gauss Halvg,
Celsius Bjerg on Ymer @, Backlund Ridge on Geographical Society @ and Rebild Bakker
on northern Traill @. All the sections (totalling over 1000 m) were directly logged on a
10 cm scale (fig. S2) with particular attention paid to rock color and sediment cycles. Fig.
S3 is a full palynological range chart for the Britta Dal to Obrutschew Bjerg Formation
interval.

Britta Dal Formation

The Britta Dal Formation (46) is a ~460 m interval (Fig. S2) comprises a spectacular
cyclic sequence of red, green and purple siltstones. These siltstones are entirely
characteristic of vertisols that are arid soils where there was successive seasonal wetting
and drying. There are some 196 vertisol cycles present within the Britta Dal and the
underlying Wimans Bjerg Formation on Gauss Halvg and, as such, represent a major
sustained episode of aridity. No calcrete nodules were found in these siltstones.

Stensid Bjerg Formation
The Stensio Bjerg Formation (46) is defined by an end to the thick monotonous sequence
of Britta Dal Formation vertisols. Instead, there are now palaeosols (aridisols) with
calcrete nodules and more rarely individual calcrete beds. There are also numerous
fluvial sandstone beds that represent wetter intervals. Also present are rare dark colored,
mudstones rich in organic matter that were deposited in stratified permanent lakes when
the system became flooded sufficiently to establish perennial lakes. Thus, the prevailing
climate of the Stensio Bjerg Formation was more variable including episodes varying
from aridity through to humidity in marked contrast to the sustained aridity of the Britta
Dal Formation. Spore assemblages (figs S2, S3) occur beneath the base of the Stensi6
Bjerg Formation and their occurrence is coincident with the ending of the sustained
aridity that characterises the Britta Dal Formation. The spore assemblage (figs S3, S4) is
characterised by locally abundant Retispora lepidophyta (sometimes in excess of 60%)
and the formation was clearly latest Famennian in age (68). The base of the LE spore
zone coincides with a lacustrine flooding episode that represents a minor lake within the
Stensid Bjerg Formation but with a maximum TOC of 2.6% that contrasts strongly with
the 21% maximum in the overlying Obrutschew Bjerg Formation.

This switch to a climate system with an alternation of more intense arid and humid
episodes was coincident with the latest Famennian glaciations in Gondwana as revealed
by the range of Retispora lepidophyta (49, 69).




Obrutschew Bjerg Formation (OBF)

This is the pair of deep permanent stratified lakes that define the D-C boundary and are
documented in the main paper. Less well developed lakes within the East Greenland
Devonian Basin have depths in excess of 100 m (70) so this should be regarded as a
minimum for the Obrutschew Formation. Fig. S2 shows a correlation line through 75 km
of section with the thin (~4-6 m) Obrutschew Bjerg Formation constrained
palynologically in all of these occurrences. Below every occurrence the LN or LN* spore
zone can be identified by palynological assemblages that contain many specimens of
Retispora lepidophyta, the spores Ancyrospora and Hystricosporites with bifurcate tipped
processes, Diducites and Rugospora radiata. All these spores become extinct at the D-C
boundary (6, 10, 69). In the upper part of the Obrutschew Bjerg Formation the
palynology assemblage changes to the impoverished VI spore assemblage dominated by
simple spores including Retusotriletes incohatus, Plicatispora scolecophora and
Vallatisporites that are earliest Tournaisian (Carboniferous) in age.

813Croc analyses (table S1) were made from the Obrutschew Bjerg Formation samples
and this data shows a 9%o negative shift through the interval. In D-C boundary marine
sections (2) there is a positive excursion just below the boundary. This 9%o negative shift
from East Greenland is the upper part of this excursion where the value returns to normal
and further confirmation of the stratigraphic position.

The Obrutschew Bjerg Formation contains quite a different vertebrate assemblage to
the underlying formations as it lacks the otherwise ubiquitous placoderms and contains
instead the actinopterygian fish Cuneognathus (71) in addition to rare predators such as a
single shark specimen. No specimens of placoderm or holoptychian fish were found by us
above this level despite focused searching on the summits of Stensid Bjerg, Rebild
Bakker and Celsius Bjerg. This level represents the placoderm extinction horizon. Figure
S5 I illustrates one of the last holoptychian fish scales to occur within the Stensi6é Bjerg
Formation.

Harder Bjerg Formation (Traill @ Group)

This formation has caused much confusion through misidentification (72). On the three
mountain peaks on Gauss Halvg (fig. S1, blue circles, Stensi6 Bjerg, Nathorst Bjerg and
Obrutschew Bjerg) there is a very distinctive yellow sandstone of largely aeolian origin
(with minor fluvial input) that was deposited above a distinct but subtle angular
unconformity surface on very earliest Carboniferous sediments. This is almost certainly
the sub-Permian unconformity (72) with an overlying ‘Rotliegend’ equivalent. Failure to
recognise this as a significant angular unconformity but instead as a rather minor intra-
Carboniferous unconformity, led to the conclusion (38) that there was an episode of
tectonic deformation immediately above what we can now recognise as the D-C
boundary.

It is in the sections on Celsius Bjerg (the Harder Bjerg Formation type section),
Backlund Ridge (Geographical Society @) and at Rebild Bakker itself (northern Traill @)
that there is a conformable sequence (largely fluvial sandstone) above the D-C boundary
lake. This is genuinely Harder Bjerg Formation and can be palynologically dated (14)
with contiguous Famennian to Tournaisian to Viséan sections on both Backlund Ridge
and Rebild Bakker. In the upper part of the Harder Bjerg Formation on Celsius Bjerg (fig.




S2) there is a second but minor lacustrine interval followed by a further arid episode with
vertisols.

The, as yet, unnamed (14) formation (fig. S2) above the Harder Bjerg Formation is
defined by a return to humid conditions as shown by the occurrence of thin coals, black
mudstones with plant fragments, abundant stems and rootlet horizons with trunks, roots
and branches of the lycopod Lepidodendron. This is coincident with the inception of the
Lepidodendron spore Lycospora pusilla (14) and defines the effective base of the Viséan
Stage.

International Stratigraphic Correlation of the East Greenland D-C Boundary sections

The key to understanding the D-C boundary extinction event is the time correlation of
terrestrial sections from East Greenland with reference marine sections in Europe and the
high latitude glacial record from South America. This correlation is achieved using (figs
S3, S4) the widely recognised (69) extinction of many well-known Devonian spores at
the D-C boundary, notably Retispora lepidophyta together with all spores with bifurcate
sculpture (Ancyrospora, Hystricosporites and Nikitinsporites), Diducites spp. and
Rugospora radiata. All of these spores occur in the lower part of the Obrutschew Bjerg
Formation. These extinctions define the LN transitional (or LN*, 10) to VI spore zone
boundary. Immediately below the LN* zone on Stensid Bjerg there is a red colored
interval that includes a 50 cm thick Stage 3 calcrete demonstrating (47) an episode of
sustained (~25-75 kyr) aridity. Below this there are LE zone spores. Correlation with the
base of the LE spore zone from the para-stratotype Stockum Il trench section in Germany
(10) (Fig. 5) demonstrate that this arid interval from Greenland represents the LN spore
zone and includes the Hangenberg Black Shale where the marine extinctions are
concentrated. This black shale interval is now interpreted (48) as the readjustment of the
low latitude sedimentary system to glacial driven cooling. This correlates the arid (and
cool) interval in East Greenland to the glacial episode.

The correlation can be extended (Fig. 5) to 60° palaeo-south at Chaguaya, Bolivia.
Here the D-C boundary can be clearly identified based on significant extinctions in
spores and marine phytoplankton including Retispora lepidophyta and
Umbellasphaeridium saharicum. There is also a single specimen high in the section of
Verrucosisporites nitidus that indicates very latest Devonian although this marker species
is not necessarily present in all sections and has been attributed to an ecozone (27).
However, it is known from other sections in Bolivia (49, 50). The Chaguaya section
includes a prominent 60-140 m thick interval containing coarse sandstones,
striated/grooved hardgrounds and diamictites, which terminates 12 m below the D-C
boundary. The unit is traced laterally for >7 km and overlies variably incisive (c. 100 m)
relief downcut into shoreface sandstones. It is interpreted to represent successive erosion,
proglacial to subglacial deposition, remobilisation, and terminal glacial retreat
immediately prior to the D-C boundary. The unit is correlative to regionally
developed glacigenic dropstone-in-shale facies (49). This places the glacial collapse at
the D-C boundary and links it to the terrestrial extinctions.




Forest Collapse at the Devonian-Carboniferous boundary and its impact on the
sedimentary environment

The plant specimens plotted on Fig. 2 are stems that were found during a three person
traverse on the upper slopes of Celsius Bjerg that was conducted in both uphill and
downhill directions on different section lines. Plant specimens were located by GPS
including altitude and their width measured by tape measure. The data is on table 2.
Following the transect the top of Celsius was searched for a further day and a half and no
plants were found above the D-C boundary apart from 4 small specimens in the
uppermost (Viséan) levels. Fig. S5 shows a selection of these plant stems that represent
the trunks of sizeable trees but were generally preserved as decorticated fragments that
lack foliage. They demonstrate the presence of forested areas upstream of the Celsius
Bjerg section. Plant stems also occur as rare better preserved compressions (fig. S5 E, F)
within the lacustrine sediments of the Obrutschew Bjerg Formation. Coincident with the
disappearance of these trunks is the extinction of Diducites spp. the spore of
Rhacophyton, known to be the understory layer (8) to the Devonian forests. The response
to this loss of both forest and understory cover with the return to the simple VI flora can
be observed in the sedimentary environment. Fig. S6 is 50 m of the boundary interval on
Celsius Bjerg where the rivers and arid floodplains of the very latest Devonian are
replaced by a more fluvial dominated system including gilbert type deltas with thicker
sandstones representing a more active fluvial system. The gilbert type deltas typified by
highly inclined cross-beds rich in mica flakes formed in a temporary lake as the
sedimentary system responded to both the continued more humid conditions of the early
Tournaisian and the lack of a structured forest community to slow down the rate of run
off. For the first time these channel sandstones carry a bed load of basement clasts (in
addition to reworked calcretes) showing these rivers reached to the basin margins. Such
basement clasts were absent in the underlying >200 m of latest Famennian section.

Further examples of malformation within Grandispora cornuta
Figs S7 and S8 show many further examples of malformation within Grandispora
cornuta to emphasise the range of variation in both morphology and darkening.
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Fig. S3. Full palynological range chart composited from the mountains of Nathorst Bjerg
and Stensi6 Bjerg showing details of the assemblage, the evidence for palynological
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Fig. S4. Examples of important spores and pollen from the D-C boundary sections in East
Greenland and their relationship to the boundary. A. Hystricosporites sp. B. Rugospora
radiata C. Ancyrospora capillata D. Diducites variabilis E. Retispora lepidophyta F.
Vallatisporites verrucosus G. Retusotriletes incohatus H. Verrucosisporites nitidus 1.
Indotriradites explanatus J. Knoxisporites concentricus K. Claytonispora rarisetosa L.
Tumulispora rarituberculata M. Remysporites/Velamisporites N. Auroraspora asperella
O. Spelaeotriletes obtusus P. Claytonispora distincta. All scale bars 10 um. Sample and
slide numbers plus England Finder co-ordinates are on table S4.



Fig. S5. Representatives of the plant stems measured on the traverse of specimens across
the D-C boundary on Celsius Bjerg. The stems are normally decorticated. The spiral
arrangement on C is typical of a lycopod. D is a trunk base. E and F (the latter is a part
and counter-part) are better preserved compressions from the lower part of the
Obrutschew Bjerg Formation. H is a branching stem. I is one of the last holoptychian fish
scales found in the Devonian 4.5 m below base of the Obrutschew Bjerg Formation. All
scale bars 10 cm, except E and I that are 2.5 cm. Photo credit: John Marshall, University
of Southampton.
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Tetrads of Grandispora cornuta. A is a near normal specimen with B showing modified
sculpture and an inner body without the external wall layer but part of the tetrad. In C the
sculpture is reduced to irregular sporopollenin masses. D has very irregular sculpture and
the specimen is very dark. E is a tetrad of inner bodies without any outer wall layers.

d)

- A i .

Malformed specimens of Grandispora cornuta with irregularly spaced sculpture. This sculpture ranges from robust
spines (F), to irregular masses (O), hooked tips, coalesced adjacent spines (K) and specimens largely devoid of

spines (M). There is a range of darkening shown by individual specimens.
|' S .

A range of malformed specimens of Grandispora bomuta with broad spines with generally blunt tips that can also
become hooked (Y, W), coalesced (T, X) or reduced to irregular masses. The spacing is often irregular (R) and there
can be a range of spine types on single specimens (R, W). A range of darkening is present.

Fig. S7 shows many further examples of malformation within Grandispora cornuta to
emphasise the range of variation in both morphology and darkening. Sample and slide
numbers plus England Finder co-ordinates are on table S4.



Malformed Grandispora cornuta with residual sculpture deposited as irregular lumps of sporopollenin. The spore bodies also show a
variety of malformations in shape and degree of sporopollenisation of the walls. Again there is a range of wall darkening.

Fig. S8 shows many further examples of malformation within Grandispora cornuta to
emphasize the range of variation in both morphology and darkening. Sample and slide
numbers plus England Finder co-ordinates are on table S4.
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Fig. S9. TOC% and mercury (Hg) data from Stensio Bjerg, Celsius Bjerg and Rebild
Bakker. Any LIP related source of Hg will be shown by an anomalous Hg/TOC value. At
mass extinction levels with known LIP involvement Hg/TOC anomalies are generally in
the 1000s (73). In all three sections, including Rebild Bakker with direct evidence of a
kill mechanism, the maximum Hg/TOC is 138 with an average of 26 and median of 14.
Hg/TOC is scaled here as 0-500 to be comparable to a LIP profile.



Stensio Bjerg
height (m)|{sample |TOC% calcite% |Hg ppb |Hg/TOC 613CTOC

6.69|Sten 52 1.71 12 89 52 -28.35|upper sample, Fig. 1
6.57|Sten 51 1.41 12 96 68 -28.24
6.45|Sten 50 1.31 10 119 91 -28.18
6.33|Sten 49 1.89 5 66 35 -29.48
6.21|Sten 48 1.19 20 129 109 -29.64
6.03|Sten 47 4.94 9 107 22 -30.98
5.97|Sten 46 3.32 12 18 5 -31.01
5.85|Sten 45 1.64 11 26 16 -30.05
5.73|Sten 44 2.18 10 31 14 -30.15
5.58|Sten 43 2.16 8 37 17 -30.10
5.48|Sten 42 0.41 13 36 88 -26.27
5.38|Sten 41 0.85 0 93 109 -29.94
5.28|Sten 40 0.06 16

5.18|Sten 39 0.07 18

5.08|Sten 38 0.09 20

4.98|Sten 37 0.92 24 83 90 -27.91
4.88|Sten 36 2.31 36 31 13 -27.94
4.78|Sten 35 1.47 24 44 30 -27.98
4.68|Sten 34 11.82 0 150 13 -28.82
4.58|Sten 33 21.32 0 141 7 -29.17
4.48|Sten 32 12.29 0 188 15 -29.21
4.38|Sten 31 15.67 0 142 9 -28.50
4.28|Sten 30 13.42 0 193 14 -28.85
4.13|Sten 29 14.47 0 182 13 -29.47
4.01|Sten 28 6.47 19 96 15 -29.91
3.90|Sten 27 1.98 9 49 25 -24.82
3.73|Sten 26 3.09 16 36 12 -27.77
3.68|Sten 25 2.37 25 33 14 -27.20
3.56|Sten 24 1.58 29 48 30 -27.04
3.45|Sten 23.5 1.32 35 20 15 -26.39
3.35/0b 8 0.67 39 93 138 -25.05
3.25|0b 7 0.66 41 46 70 -24.54
2.90/0b 5 0.23 39 0 -22.11
2.55|0b 4 0.33 38 0 -24.11
2.45/0b 3 2.18 15 16 7 -25.82
2.35/0b 2 0.36 40 23 64 -23.59
2.25/0b 1 2.18 34 0 -27.19|lowest sample, Fig. 1

Table S1. Analytical data and sample numbers/heights from the Stensié Bjerg Devonian-
Carboniferous boundary. Total and acidified carbon analyzed were reproportioned as per
(74)



altitude (m) stem width (cm)
1247
1099-1239
1089
1079
1077
1072
1067
1065
1061
1035
1032
1024
1020
1015
1012
1010
1003
997
992
988
980
974
947
939
927
924
922
917
911
911
911
906
902
900
898
896
893
892
891
890
888
887
878
874
865
861
856

Table S2. Abundance, stem width and distribution of plant stems on Celsius Bjerg below
and above the Devonian-Carboniferous boundary. Heights are by GPS altimeter.
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Rebild Bakker, lower lake
height (m) |sample |TOC% |calcite% |Hg ppb |Hg/TOC

0.48|RB-17-17 0.07 16

0.45|RB-17-16 0.07 9

0.39|RB-17-15 | 0.06 11 count of Grandispora cornuta Translucency
0.34|RB-17-14 | 0.08 10 malformed [normal |tetrads |total min | max | mean | stdev
0.29|RB-17-13 | 0.12 13 2 16 130 5 2| 137 6.530.3| 15.1 | 6.0
0.20(RB-17-12 | 0.17 12 2 14 110 1 20| 131 8.7 |50.5| 21.9 | 8.8
0.14|RB-17-11 | 0.25 12 4 17 101 3 13| 117 10.8|59.6| 30.9 | 13.8
0.09(RB-17-10 | 0.28 13 7 26 95 10 14| 119 15.6(68.4| 44.1 | 14.1
0.04(RB-17-9 0.33 6 7 22 82 26 8| 116 18.1|77.3| 46.7 | 12.1
0.00|RB-17-8B | 0.02 11

Celsius, lower lake
height (m) |[sample |[TOC |calcite |Hgppb |Hg/TOC

1.90|CEL-18 0.64 51 3 4.5
1.82|CEL-17 1.49 39 2 1.1
1.72|CEL-16 1.02 64 2 2.3
1.60|CEL-15 1.12 22 9 7.6
1.51|CEL-14 2.56 36 3 1.1
1.41|CEL-13 0.67 38 3 3.7
1.29|CEL-12 1.15 11 6 4.9
1.16|CEL-11 1.47 22 2 1.3
1.04|CEL-10 1.16 23 4 3.3
0.95|CEL-9 1.17 20 3 2.4
0.90|CEL-8 0.57 35 3 4.4
0.85|CEL-7 0.68 21 2 3.5
0.75|CEL-6 0.44 23 2 4.8
0.62|CEL-5 0.81 22 1 1.5
0.39|CEL-4 0.36 19 2 4.7
0.16|CEL-3 0.49 16 3 7.0
0.00|CEL-2 0.42 12 3 7.1

Vitrinite reflectivity from Viséan coal, RB17-37
UTM 27X 0411062 8077299 789m, 173 m above lower lake
Rv count [stdev| min max

0.70 72 0.072| 0.58 0.83

Table S3. Analytical data and sample numbers/heights from the Rebild Bakker and Celsius
Bjerg Devonian-Carboniferous boundary section together with the vitrinite reflectivity data
from a Viséan coal on Rebild Bakker. Vitrinite to temperature conversion was using (75)




Fig. 3 sample X y EF Fig. S7 sample X y EF
Grandispora cornuta D |RB-17 12(lc) | 122.1| 15.9|M21/2 |Grandispora cornuta |A |RB17-12 (xm)|127.4|20.2|G27/3
Grandispora cornuta E |RB17-11 119.1| 10.6|R18/4 |Grandispora cornuta |B |RB17-12 (xm)|135.7|15.4|M35/4
Grandispora cornuta F |RB17-12 (3) |117.1|11.2|R16/2 |Grandispora cornuta |C |RB17-12 (xm)|138.0{11.2|R38/1
Grandispora cornuta G |RB17-12 130.3| 8.1|U30/1 |Grandispora cornuta |D |RB17-12 120.0{20.6|G19/2
Grandispora cornuta H |RB17-12 (3) |121.7| 8.7|T21/3 |Grandispora cornuta |E |RB17-13 124.1| 8.4|U23/2
Grandispora cornuta | |RB17-12 124.5| 11.0|R24/1 |Grandispora cornuta |F |RB17-12 (xm)|120.8]/12.1{Q20/2
Grandispora cornuta J |RB17-12 122.4| 16.4|L22/3 |Grandispora cornuta |G |RB17-12 (xm)|121.3{10.9|R20/2
Grandispora cornuta K |RB17-9 122.3| 11.0|R22/1 |Grandispora cornuta |H |RB17-12 123.8|10.6|R23/4
Grandispora cornuta L |RB17-12 136.7| 6.1|W36/2|Grandispora cornuta || |RB17-12 131.7|10.6|R31/4
Grandispora cornuta M [RB17-12 (3) |127.1|21.7|F27/1 |Grandispora cornuta |J |RB17-12 126.0| 4.8|X25/4
Grandispora cornuta N [RB17-12 (sq)| 132.0| 12.2{Q32/1 |Grandispora cornuta |K |RB17-12 (xm)|133.4| 8.2|U23/1
Grandispora cornuta O |RB17-12 142.1| 6.0|W42 |Grandispora cornuta |L |RB17-12 (xm)|141.2{21.2|F41/4
Grandispora cornuta P |[RB17-12(3) |129.2| 7.6|{U29/3 |Grandispora cornuta |M |[RB17-12 125.0{19.4|H24/4
Grandispora cornuta Q |RB17-12 124.5| 8.2|U24/1 |Grandispora cornuta [N |RB17-12 122.5(17.7|K22/1
Grandispora cornuta R |RB17-12 127.0| 10.0|S26/2 |Grandispora cornuta |O |RB17-12 130.3| 7.8|U30/3
Grandispora cornuta S |RB17-12 122.1| 6.0|W21/2|Grandispora cornuta [P |RB17-12 (xm)|129.7|14.2|N29/4
Grandispora cornuta T |RB17-12 (3) |121.3|17.2|K21/3 |Grandispora cornuta |Q |RB17-12 (xm)|115.5|11.3|R14/2
Grandispora cornuta U [RB17-9 114.7|11.4|Q14/3 |Grandispora cornuta |R |RB17-12 (xm)|120.0{14.9|N19/2
Grandispora cornuta V |RB17-13 (4) |134.0| 5.0({X34/1 |Grandispora cornuta |S |RB17-12 (xm)|[127.2|12.2|Q27/1
Grandispora cornuta W |RB17-12 141.0| 20.5|G41/3 |Grandispora cornuta |T |RB17-12 (3) |131.9| 7.2|V31/2
Grandispora cornuta |U |[RB17-12 (xm) [135.6|22.1|E35/4
Fig. 4 Grandispora cornuta [V |RB17-12 (xm)|112.8| 9.3|T12/1
Verrucosisporites nitidus |A |Sten 23.5 144.0| 12.6|P44/4 |Grandispora cornuta |W |RB17-12 (xm)|138.0|10.0(S38/3
Verrucosisporites nitidus |B |Sten 23.5 140.9| 14.8|N41/3 |Grandispora cornuta |X |RB17-12 (xm)|114.5| 6.2|W13/2
Verrucosisporites nitidus |C |Sten 23.5 146.2| 12.4|P46/4 |Grandispora cornuta Y |RB17-12 117.3|20.5|G16/2
Verrucosisporites nitidus |D |RB17-10 (1) | 132.0| 19.3|H32/3
Verrucosisporites nitidus |E |RB17-12 (2) |126.0|17.1|L25/2 |Fig. S8
Verrucosisporites nitidus |F |RB17-12 (3) |133.7| 4.2|Y33/2 |Grandispora cornuta |A |RB17-10(1) |119.0{11.2|R18/2
Verrucosisporites nitidus |G |RB17-12 (3) | 135.8| 10.8|R35/4 |Grandispora cornuta |B |RB17-10(1) |[119.0| 9.2(T18/2
Verrucosisporites nitidus |H |RB17-9 127.7| 4.7|X27/4 |Grandispora cornuta |C |RB17-10 (1) [127.1]/12.0{Q27/1
Verrucosisporites nitidus |l |RB17-12 (3) | 130.6| 6.8|V30/3 |Grandispora cornuta |D |RB17-12 134.2| 5.1|X34/1
Verrucosisporites nitidus |) |RB17-11 (1) |120.4| 6.1|W20/1|Grandispora cornuta |E |RB17-12 123.7| 8.7|123/3
Verrucosisporites nitidus |K |RB17-10 (2) | 136.6|13.2|P36/2 |Grandispora cornuta |F |RB17-11 (1) |127.6|15.0{N27/2
Verrucosisporites nitidus |L |RB17-10 118.6| 21.1|F18/3 |Grandispora cornuta |G |RB17-10 (1) |[122.0| 9.1(T21/2
Verrucosisporites nitidus |M|RB17-11 130.8| 3.6|Y30/4 |Grandispora cornuta |H |RB17-11(2) |[113.0{13.0(P12/1
Verrucosisporites nitidus [N |RB17-48(us) | 131.9| 11.0|R31/2 |Grandispora cornuta |I |RB17-12 (3) |124.3| 7.6|U23/4
Verrucosisporites nitidus |O |RB17-48(us) | 131.0| 11.0|R31/1 |Grandispora cornuta |J |RB17-11 123.8|16.6|L23/4
Verrucosisporites nitidus |P |RB17-49(1) |127.7|15.2|N27/2 |Grandispora cornuta |K |RB17-12 (xm)|137.6|19.0[J37/2
Grandispora cornuta |L |[RB17-12 (xm)|121.9|10.8|R21/3
Fig. S4 Grandispora cornuta |M |[RB17-12 121.8|17.2|K21/3
Hystricosporites sp A |M5744 129.9| 10.0(S29/2 |Grandispora cornuta |N |RB17-2 116.5/10.9|R16/1
Rugospora radiata B [M5743 117.7|17.2|L17/1 |Grandispora cornuta |O |RB17-11 (1) |[137.1| 3.9|Y37/3
Ancyrospora capillata C |OB7 129.5|13.9|029/2
Diducites variabilis D |RB17-43 137.1| 4.5|Y37/1
Retispora lepidophyta E |RB17-43 137.4| 5.8|W37/4
Vallatisporites verrucosus |F |Sten 43 129.5| 6.1|W29/2
Retusotriletes incohatus |G |Sten 43 126.8|11.8|Q26/2
Verrucosisporites nitidus |H |RB17-49 (1) | 127.7| 15.2|M27/4
Indotriradites explanatus || |M5744 124.8|20.7|G24/2
Knoxisporites concentricus|) |M5743 116.8|17.1|L16/1
Claytonispora rarisetosa |K |M5744 117.4|15.1|N17/1
Tumulispora malevkensis |L |M5744 116.0{ 14.2|015/2
Remysporites magnificus |M|RB17-11 (1) |114.3|15.4|M13/4
Auroraspora asperella N |RB17-11 (1) |114.3|16.4|L13/4
Spelaeotriletes obscurus |O [Rebild 14 (1) | 134.0| 11.8{Q34/3
Claytonispora distincta P [Rebild 14 (1) | 135.0| 12.7|P35/3

Table S4. Sample numbers and slide co-ordinates for spores illustrated on Figs 3 and 4
and figs S4, S7 and S8.
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Table S5. Phytoclast reflectivity data from the lower and upper lakes, Rebild Bakker
section showing presence of charcoal across the Devonian-Carboniferous boundary.

Charcoal definition after (76), measurements made from polished thins (77).
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