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Appendix I

Integrated Plant Record (IPR) vegetation analysis assignments to components and results for Parschlug. Some morphotypes and 
taxa can be scored differently. “Variant 1 – this study” to “Variant 3 – this study” of scoring have been applied. There are only 
small differences in the results (see Table 1 for comparison) and all indicate “subhumid sclerophyllous forest” as the most likely 
zonal vegetation type suggesting robustness of that interpretation. The components are split into zonal and azonal categories. 
Zonal components are CONIFER, BLD (broad-leaved deciduous), BLE (broad-leaved evergreen), SCL (sclerophyllous), LEG 
(legume-like), ZONPALM (zonal palms), ARBFERN (arborescent ferns), DRY HERB (dry herbaceous), and MESO HERB 
(mesophytic herbaceous). Azonal components are AZONAL WOODY, AZONAL NON-WOODY, and AQUATIC. Taxa or 
morphotypes unassignable are scored as PROBLEMATIC TAXA.

Variant 1 – this study

Name of fossil site 

Pa
rs

ch
lu

g

TAXONOMIC-PHYSIOGNOMIC COMPONENTS / GROUPS

Taxa
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U
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T
IC

“Acacia” parschlugiana 1.00 1.00

“Celastrus” europaea 0.50 0.50 1.00

“Cornus” ferox 1.00 1.00

“Juglans” parschlugiana 0.50 0.50 1.00

“Quercus” daphnes 1.00 1.00

? Cathaya sp. 1.00 1.00

? Chaneya sp. 1.00 1.00

? Cupressus sp. 1.00 1.00

? Gordonia oberdorfensis 1.00 1.00

Acer integrilobum 1.00 1.00

Acer pseudomonspessulanum 0.50 0.50 1.00

Acer tricuspidatum 0.25 0.75 1.00

Adiantum renatum 1.00 1.00

Ailanthus pythii / A. confucii 1.00 1.00

Alnus gaudinii 1.00 1.00

Alnus julianiformis 1.00 1.00

Antholithes stiriacus 1.00 1.00

Berberis ? notata 1.00 1.00

Berberis teutonica 0.25 0.75 1.00

Berchemia multinervis 1.00 1.00

Betula cf. dryadum 0.50 0.50 1.00

Betula vel Alnus sp. 1.00 1.00

Betulaceae gen. et sp. indet. 1.00 1.00

Betulaceae vel Ulmaceae gen. 
et sp. indet.

1.00 1.00

Buxus cf. egeriana 0.50 0.50 1.00

Cedrelospermum ulmifolium / 
C. stiriacum

0.50 0.50 1.00

Cotinus ? aizoon 0.33 0.33 0.33 0.99

Craigia bronnii 1.00 1.00

Cypselites sp. 1.00 1.00

Daphnogene polymorpha 1.00 1.00

Dicotylophyllum sp. 1 1.00 1.00

Dicotylophyllum sp. 3 0.33 0.33 0.33 0.99

Dicotylophyllum sp. 4 1.00 1.00

Dicotylophyllum sp. 5 1.00 1.00

Dicotylophyllum sp. 6 1.00 1.00
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Name of fossil site
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TAXONOMIC-PHYSIOGNOMIC COMPONENTS / GROUPS

Taxa
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T
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Dicotylophyllum sp. A 0.50 0.50 1.00

Dicotylophyllum sp. B 0.33 0.33 0.33 0.99

Dicotylophyllum sp. C 0.25 0.25 0.25 0.25 1.00

Dicotylophyllum sp. D 0.33 0.33 0.33 0.99

Dicotylophyllum sp. E 0.33 0.33 0.33 0.99

Dicotylophyllum sp. F 0.33 0.33 0.33 0.99

Dicotylophyllum sp. G 1.00 1.00

Dicotylophyllum sp. H 0.50 0.50 1.00

Dicotylophyllum sp. I 0.50 0.50 1.00

Dicotylophyllum sp. J 1.00 1.00

Dicotylophyllum sp. K 1.00 1.00

Dicotylophyllum sp. L 0.33 0.33 0.33 0.99

Dicotylophyllum sp. M 1.00 1.00

Dicotylophyllum sp. N 1.00 1.00

Dicotylophyllum sp. O 0.50 0.50 1.00

Dicotylophyllum sp. P 0.50 0.50 1.00

Dicotylophyllum sp. Q 1.00 1.00

Dicotylophyllum sp. R 1.00 1.00

Dicotylophyllum sp. S 0.50 0.50 1.00

Dicotylophyllum sp. T 0.50 0.50 1.00

Dicotylophyllum sp. U 0.50 0.50 1.00

Dicotylophyllum sp. V 0.50 0.50 1.00

Dicotylophyllum sp. W 1.00 1.00

Dicotylophyllum sp. X 1.00 1.00

Dicotylophyllum sp. Y 0.50 0.50 1.00

Dicotylophyllum sp. Z 0.50 0.50 1.00

Dicotylophyllum sp. CC 1.00 1.00

Dicotylophyllum sp. FF 0.33 0.33 0.33 0.99

Dicotylophyllum sp. GG 0.50 0.50 1.00

Dicotylophyllum sp. HH 0.50 0.50 1.00

Dicotylophyllum sp. II 0.50 0.50 1.00

Dicotylophyllum sp. JJ 0.50 0.50 1.00

Engelhardia orsbergensis /  
E. macroptera

0.50 0.50 1.00

Fagus sp. leaf / Fagus sp. cupule 1.00 1.00

Fraxinus sp. leaf / F. primigenia 0.50 0.50 1.00

Glyptostrobus europeaus 1.00 1.00

Juglans sp. 0.75 0.25 1.00

Laurophyllum sp. 1.00 1.00

Leguminophyllum sp. A 1.00 1.00

Leguminophyllum sp. B 1.00 1.00

Leguminophyllum sp. C 1.00 1.00

Leguminophyllum sp. D 1.00 1.00

Leguminophyllum sp. E 1.00 1.00

Leguminophyllum sp. H 1.00 1.00

Leguminophyllum sp. I 1.00 1.00

Leguminophyllum sp. J 0.50 0.50 1.00
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Name of fossil site

Pa
rs
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lu

g

TAXONOMIC-PHYSIOGNOMIC COMPONENTS / GROUPS

Taxa

ZONAL AZONAL
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O
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L
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A
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Leguminosites dionysi 1,00 1,00

Leguminosites hesperidum 1,00 1,00

Leguminosites palaeogaeus 1.00 1.00

Leguminosites parschlugianus 1.00 1.00

Liquidambar europaea / 
Liquidambar sp.

0.75 0.75 1.50

Mahonia ? sphenophylla 1.00 1.00

Monocotyledoneae gen. et sp. 
indet.

1.00 1.00

Myrica lignitum 1.00 1.00

Myrica oehningensis / Myrica 
sp. fructus

1.00 1.00

Nerium sp. 0.50 0.50 1.00

Osmunda parschlugiana 1.00 1.00

Paliurus tiliifolius / Paliurus 
favonii

0.50 0.50 1.00

Phaseolites securidacus 0.50 0.50 1.00

Pinus sp. 1 1.00 1.00

Pinus sp. 2 1.00 1.00

Pinus sp. 3 1.00 1.00

Platanus leucophylla 1.00 1.00

Podocarpium podocarpum 1.00 1.00

Populus latior 0.50 0.50 1.00

Populus sp. fructus 0.00 0.00 0.00

Prinsepia serra / Prinsepia sp. 0.50 0.50 1.00

Pronephrium stiriacum 1.00 1.00

Quercus drymeja 0.33 0.33 0.33 0.99

Quercus mediterranea 1.00 1.00

Quercus zoroastri 0.33 0.33 0.33 0.99

cf. Rosa sp. 0.33 0.33 0.33 0.99

Salvinia cf. mildeana 1.00 1.00

Saportaspermum sp. 1.00 1.00

Smilax sagittifera 1.00 1.00

Ternstroemites pereger 0.50 0.50 1.00

Tilia longebracteata 1.00 1.00

Toxicodendron melaenum 1.00 1.00

Ulmus parschlugiana / U. 
plurinervia

0.50 0.50 1.00

Zelkova zelkovifolia 0.33 0.33 0.33 0.99

114.38

Sum of taxa 5.00 40.31 19.55 14.96 18.90 0.00 0.00 0.00 1.00 6.66 3.00 1.00 4.00 114.38

Sum zonal taxa 99.72

Percentage of zonal taxa 5.01 40.42 19.60 15.00 18.95 0.00 0.00 0.00 1.00 100.00

Sum zonal woody angiosperms 93.72

percentage of zonal woody 
angiosperms

43.01 20.86 15.96 20.17 0.00 100.00

Sum of % SCL+ LEG 36.13
Sum of % DRY HERB + 
MESO HERB (ZONAL 
HERB)

1.00
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Variant 2 – this study

Name of fossil site

Pa
rs

ch
lu

g

TAXONOMIC-PHYSIOGNOMIC COMPONENTS / GROUPS

Taxa

ZONAL AZONAL
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O
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IC

“Acacia” parschlugiana 1.00 1.00

“Celastrus” europaea 0.50 0.50 1.00

“Cornus” ferox 1.00 1.00

“Juglans” parschlugiana 0.50 0.50 1.00

“Quercus” daphnes 1.00 1.00

? Cathaya sp. 1.00 1.00

? Chaneya sp. 1.00 1.00

? Cupressus sp. 1.00 1.00

? Gordonia oberdorfensis 1.00 1.00

Acer integrilobum 1.00 1.00

Acer pseudomonspessulanum 0.50 0.50 1.00

Acer tricuspidatum 0.25 0.75 1.00

Adiantum renatum 1.00 1.00

Ailanthus pythii / A. confucii 1.00 1.00

Alnus gaudinii 1.00 1.00

Alnus julianiformis 1.00 1.00

Antholithes stiriacus 1.00 1.00

Berberis ? ambigua 1.00 1.00

Berberis teutonica 0.25 0.75 1.00

Berchemia multinervis 1.00 1.00

Betula cf. dryadum 0.50 0.50 1.00

Betula vel Alnus sp. 1.00 1.00

Betulaceae gen. et sp. indet. 1.00 1.00

Betulaceae vel Ulmaceae gen. 
et sp. indet.

1.00 1.00

Buxus cf. egeriana 0.50 0.50 1.00

Cedrelospermum ulmifolium / 
C. stiriacum

0.50 0.50 1.00

Cotinus ? aizoon 0.33 0.33 0.33 0.99

Craigia bronnii 1.00 1.00

Cypselites sp. 1.00 1.00

Daphnogene polymorpha 1.00 1.00

Dicotylophyllum sp. 1 1.00 1.00

Dicotylophyllum sp. 3 0.33 0.33 0.33 0.99

Dicotylophyllum sp. 4 1.00 1.00

Dicotylophyllum sp. 5 1.00 1.00

Dicotylophyllum sp. 6 1.00 1.00

Dicotylophyllum sp. A 0.50 0.50 1.00

Dicotylophyllum sp. B 0.33 0.33 0.33 0.99

Dicotylophyllum sp. C 0.25 0.25 0.25 0.25 1.00

Dicotylophyllum sp. D 0.33 0.33 0.33 0.99

Dicotylophyllum sp. E 0.33 0.33 0.33 0.99

Dicotylophyllum sp. F 0.33 0.33 0.33 0.99

Dicotylophyllum sp. G 1.00 1.00

Dicotylophyllum sp. H 0.50 0.50 1.00

Dicotylophyllum sp. I 0.50 0.50 1.00
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Name of fossil site

Pa
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g

TAXONOMIC-PHYSIOGNOMIC COMPONENTS / GROUPS

Taxa

ZONAL AZONAL

PR
O

B
L

E
M

A
T

IC
 

TA
X

A

C
O

N
IF

E
R

B
L

D

B
L

E

SC
L

L
E

G

Z
O

N
PA

L
M

 

A
R

B
FE

R
N

D
R

Y
 H

E
R

B

M
E

SO
 

H
E

R
B

A
Z

O
N

A
L

 
W

O
O

D
Y

A
Z

O
N

A
L

 
N

O
N

-
W

O
O

D
Y

 

A
Q

U
A

T
IC

Dicotylophyllum sp. J 1.00 1.00

Dicotylophyllum sp. K 1.00 1.00

Dicotylophyllum sp. L 0.33 0.33 0.33 0.99

Dicotylophyllum sp. M 1.00 1.00

Dicotylophyllum sp. N 1.00 1.00

Dicotylophyllum sp. O 0.50 0.50 1.00

Dicotylophyllum sp. P 0.50 0.50 1.00

Dicotylophyllum sp. Q 1.00 1.00

Dicotylophyllum sp. R 1.00 1.00

Dicotylophyllum sp. S 0.50 0.50 1.00

Dicotylophyllum sp. T 0.50 0.50 1.00

Dicotylophyllum sp. U 0.50 0.50 1.00

Dicotylophyllum sp. V 0.50 0.50 1.00

Dicotylophyllum sp. W 1.00 1.00

Dicotylophyllum sp. X 1.00 1.00

Dicotylophyllum sp. Y 0.50 0.50 1.00

Dicotylophyllum sp. Z 0.50 0.50 1.00

Dicotylophyllum sp. CC 1.00 1.00

Dicotylophyllum sp. FF 0.33 0.33 0.33 0.99

Dicotylophyllum sp. GG 0.50 0.50 1.00

Dicotylophyllum sp. HH 0.50 0.50 1.00

Dicotylophyllum sp. II 0.50 0.50 1.00

Dicotylophyllum sp. JJ 0.50 0.50 1.00

Engelhardia orsbergensis / 
E. macroptera

0.50 0.50 1.00

Fagus sp. leaf / Fagus sp. cupule 1.00 1.00

Fraxinus sp. leaf / F. primigenia 0.50 0.50 1.00

Glyptostrobus europeaus 1.00 1.00

Juglans sp. 0.75 0.25 1.00

Laurophyllum sp. 1.00 1.00

Leguminophyllum sp. A 1.00 1.00

Leguminophyllum sp. B 1.00 1.00

Leguminophyllum sp. C 1.00 1.00

Leguminophyllum sp. D 1.00 1.00

Leguminophyllum sp. E 1.00 1.00

Leguminophyllum sp. H 0.50 0.50 1.00

Leguminophyllum sp. I 0.50 0.50 1.00

Leguminophyllum sp. J 0.50 0.50 1.00

Leguminosites dionysi 1.00 1.00

Leguminosites hesperidum 1.00 1.00

Leguminosites palaeogaeus 1.00 1.00

Leguminosites parschlugianus 1.00 1.00

Liquidambar europaea / 
Liquidambar sp.

0.75 0.75 1.50
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Name of fossil site
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Mahonia ? sphenophylla 1.00 1.00

Monocotyledoneae gen. et sp. 
indet.

1.00 1.00

Myrica lignitum 1.00 1.00

Myrica oehningensis / Myrica 
sp. fructus

1.00 1.00

Nerium sp. 0.50 0.50 1.00

Osmunda parschlugiana 1.00 1.00

Paliurus tiliifolius / Paliurus 
favonii

0.50 0.50 1.00

Phaseolites securidacus 0.50 0.50 1.00

Pinus sp. 1 1.00 1.00

Pinus sp. 2 1.00 1.00

Pinus sp. 3 1.00 1.00

Platanus leucophylla 1.00 1.00

Podocarpium podocarpum 1.00 1.00

Populus latior 0.50 0.50 1.00

Populus sp. fructus 0.00 0.00 0.00

Prinsepia serra / Prinsepia sp. 0.50 0.50 1.00

Pronephrium stiriacum 1.00 1.00

Quercus drymeja 0.33 0.33 0.33 0.99

Quercus mediterranea 1.00 1.00

Quercus zoroastri 0.33 0.33 0.33 0.99

cf. Rosa sp.  0.33 0.33 0.33 0.99

Salvinia cf. mildeana 1.00 1.00

Saportaspermum sp. 1.00 1.00

Smilax sagittifera 1.00 1.00

Ternstroemites pereger 0.50 0.50 1.00

Tilia longebracteata 1.00 1.00

Toxicodendron melaenum 1.00 1.00

Ulmus parschlugiana / 
U. plurinervia

0.50 0.50 1.00

Zelkova zelkovifolia 0.33 0.33 0.33 0.99

114.38

Sum of taxa 5.00 41.31 20.05 14.96 17.40 0.00 0.00 0.00 1.00 6.66 3.00 1.00 4.00 114.38

Sum zonal taxa 99.72

Percentage of zonal taxa 5.01 41.43 20.11 15.00 17.45 0.00 0.00 0.00 1.00 100.00

Sum zonal woody angiosperms 93.72

percentage of zonal woody 
angiosperms

44.08 21.39 15.96 18.57 0.00 100.00

Sum of % SCL+ LEG 34.53

Sum of % DRY HERB + 
MESO HERB (ZONAL 
HERB)

1.00
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Variant 3 – this study

Name of fossil site

Pa
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TAXONOMIC-PHYSIOGNOMIC COMPONENTS / GROUPS
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“Acacia” parschlugiana 1.00 1.00

“Celastrus” europaea 0.50 0.50 1.00

“Cornus” ferox 1.00 1.00

“Juglans” parschlugiana 0.50 0.50 1.00

“Quercus” daphnes 1.00 1.00

? Cathaya sp. 1.00 1.00

? Chaneya sp. 1.00 1.00

? Cupressus sp. 1.00 1.00

? Gordonia oberdorfensis 1.00 1.00

Acer integrilobum 1.00 1.00

Acer pseudomonspessulanum 0.50 0.50 1.00

Acer tricuspidatum 0.25 0.75 1.00

Adiantum renatum 1.00 1.00

Ailanthus pythii / A. confucii 1.00 1.00

Alnus gaudinii 1.00 1.00

Alnus julianiformis 1.00 1.00

Antholithes stiriacus 1.00 1.00

Berberis ? ambigua 1.00 1.00

Berberis teutonica 0.25 0.75 1.00

Berchemia multinervis 1.00 1.00

Betula cf. dryadum 0.50 0.50 1.00

Betula vel Alnus sp. 1.00 1.00

Betulaceae gen. et sp. indet. 1.00 1.00

Betulaceae vel Ulmaceae gen. 
et sp. indet.

1.00 1.00

Buxus cf. egeriana 0.50 0.50 1.00

Cedrelospermum ulmifolium / 
C. stiriacum

0.50 0.50 1.00

Cotinus ? aizoon 0.33 0.33 0.33 0.99

Craigia bronnii 1.00 1.00

Cypselites sp. 1.00 1.00

Daphnogene polymorpha 1.00 1.00

Dicotylophyllum sp. 1 1.00 1.00

Dicotylophyllum sp. 3 0.33 0.33 0.33 0.99

Dicotylophyllum sp. 4 1.00 1.00

Dicotylophyllum sp. 5 1.00 1.00

Dicotylophyllum sp. 6 1.00 1.00

Dicotylophyllum sp. A 0.33 0.33 0.33 0.99

Dicotylophyllum sp. B 0.33 0.33 0.33 0.99

Dicotylophyllum sp. C 0.25 0.25 0.25 0.25 1.00

Dicotylophyllum sp. D 0.33 0.33 0.33 0.99

Dicotylophyllum sp. E 0.33 0.33 0.33 0.99

Dicotylophyllum sp. F 0.33 0.33 0.33 0.99

Dicotylophyllum sp. G 1.00 1.00

Dicotylophyllum sp. H 0.50 0.50 1.00

Dicotylophyllum sp. I 0.33 0.33 0.33 0.99

Dicotylophyllum sp. J 0.50 0.50 1.00
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Name of fossil site
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TAXONOMIC-PHYSIOGNOMIC COMPONENTS / GROUPS
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Dicotylophyllum sp. K 1.00 1.00

Dicotylophyllum sp. L 0.33 0.33 0.33 0.99

Dicotylophyllum sp. M 0.50 0.50 1.00

Dicotylophyllum sp. N 1.00 1.00

Dicotylophyllum sp. O 0.50 0.50 1.00

Dicotylophyllum sp. P 0.50 0.50 1.00

Dicotylophyllum sp. Q 0.50 0.50 1.00

Dicotylophyllum sp. R 1.00 1.00

Dicotylophyllum sp. S 0.50 0.50 1.00

Dicotylophyllum sp. T 0.50 0.50 1.00

Dicotylophyllum sp. U 0.50 0.50 1.00

Dicotylophyllum sp. V 0.50 0.50 1.00

Dicotylophyllum sp. W 1.00 1.00

Dicotylophyllum sp. X 1.00 1.00

Dicotylophyllum sp. Y 0.50 0.50 1.00

Dicotylophyllum sp. Z 0.33 0.33 0.33 0.99

Dicotylophyllum sp. CC 1.00 1.00

Dicotylophyllum sp. FF 0.50 0.50 1.00

Dicotylophyllum sp. GG 0.50 0.50 1.00

Dicotylophyllum sp. HH 0.50 0.50 1.00

Dicotylophyllum sp. II 0.50 0.50 1.00

Dicotylophyllum sp. JJ 0.50 0.50 1.00

Engelhardia orsbergensis /  
E. macroptera

0.50 0.50 1.00

Fagus sp. leaf / Fagus sp. cupule 1.00 1.00

Fraxinus sp. leaf / F. primigenia 0.50 0.50 1.00

Glyptostrobus europeaus 1.00 1.00

Juglans sp. 0.75 0.25 1.00

Laurophyllum sp. 1.00 1.00

Leguminophyllum sp. A 0.50 0.50 1.00

Leguminophyllum sp. B 1.00 1.00

Leguminophyllum sp. C 0.50 0.50 1.00

Leguminophyllum sp. D 0.50 0.50 1.00

Leguminophyllum sp. E 0.50 0.50 1.00

Leguminophyllum sp. H 0.50 0.50 1.00

Leguminophyllum sp. I 0.33 0.33 0.33 0.99

Leguminophyllum sp. J 0.50 0.50 1.00

Leguminosites dionysi 1.00 1.00

Leguminosites hesperidum 1.00 1.00

Leguminosites palaeogaeus 1.00 1.00

Leguminosites parschlugianus 1.00 1.00

Liquidambar europaea / 
Liquidambar sp.

0.75 0.75 1.50

Mahonia ? sphenophylla 1.00 1.00
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Name of fossil site
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TAXONOMIC-PHYSIOGNOMIC COMPONENTS / GROUPS

Taxa

ZONAL AZONAL
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R
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D
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N
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O
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N
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A
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A

T
IC

Monocotyledoneae gen. et sp. 
indet.

1.00 1.00

Myrica lignitum 1.00 1.00

Myrica oehningensis / Myrica 
sp. fructus

1.00 1.00

Nerium sp. 0.50 0.50 1.00

Osmunda parschlugiana 1.00 1.00

Paliurus tiliifolius / Paliurus 
favonii

0.50 0.50 1.00

Phaseolites securidacus 0.50 0.50 1.00

Pinus sp. 1 1.00 1.00

Pinus sp. 2 1.00 1.00

Pinus sp. 3 1.00 1.00

Platanus leucophylla 1.00 1.00

Podocarpium podocarpum 1.00 1.00

Populus latior 0.50 0.50 1.00

Populus sp. fructus 0.00 0.00 0.00

Prinsepia serra / Prinsepia sp. 0.50 0.50 1.00

Pronephrium stiriacum 1.00 1.00

Quercus drymeja 0.33 0.33 0.33 0.99

Quercus mediterranea 1.00 1.00

Quercus zoroastri 0.33 0.33 0.33 0.99

cf. Rosa sp. 0.33 0.33 0.33 0.99

Salvinia cf. mildeana 1.00 1.00

Saportaspermum sp. 1.00 1.00

Smilax sagittifera 1.00 1.00

Ternstroemites pereger 0.50 0.50 1.00

Tilia longebracteata 1.00 1.00

Toxicodendron melaenum 1.00 1.00

Ulmus parschlugiana / U. 
plurinervia

0.50 0.50 1.00

Zelkova zelkovifolia 0.33 0.33 0.33 0.99

114.35

Sum of taxa 5.00 42.13 21.54 16.12 13.90 0.00 0.00 0.00 1.00 6.66 3.00 1.00 4.00 114.35

Sum zonal taxa 99.69

Percentage of zonal taxa 5.02 42.26 21.61 16.17 13.94 0.00 0.00 0.00 1.00 100.00

Sum zonal woody angiosperms 93.69

percentage of zonal woody 
angiosperms

44.97 22.99 17.21 14.84 0.00 100.00

Sum of % SCL+ LEG 32.04

Sum of % DRY HERB + 
MESO HERB (ZONAL 
HERB)

1.00
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Appendix II

Modern vegetation proxies as delivered by the similarity approaches based on applying the Drudges 1 and 2 tools. “Proxies 
delivered” shows the total number of hits for each vegetation unit within a given European vegetation formation or East Asian 
vegetation type in each approach. (Only the units which received similarity hits are listed.) In “Proxy Summary Text-fig. 1” 
the proxy units are summarised at the level of European vegetation formations and Asian vegetation types. For methodological 
details see Teodoridis et al. (2020) and Kovar-Eder et al. (2021).

Proxies delivered

European vegetation formation/East Asian 
vegetation type

Unit
Parschlug 

(Kovar-Eder 
et al. 2021)

Variant 1 
(this study)

Variant 2 
(this study)

Variant 3 
(this study)

Sum variants 
1–3  

(this study)

Meili Snow Mt. high altitude SCL and BLF, China

China 12 0 1 1 1 3

China 13 1 1 1 1 3

China 14 0 1 1 1 3

sum 1 3 3 3 9

BLEF China, Japan
China 38 1 1 1 1 3

sum 1 1 1 1 3

MMF China

China 59 0 0 1 1 2

China 60 2 1 1 1 3

sum 2 1 2 2 5

BLDF Upper Yangtze, Honshu

China 67 1 1 1 1 3

Japan 01 1 0 0 0 0

Japan 05 1 1 1 1 3

sum 3 2 2 2 6

BLDF N and NE Provinces, China
China 68 2 2 2 2 6

sum 2 2 2 2 6

MCF China, Japan

China 81 2 1 1 1 3

Japan 06 1 1 1 1 3

sum 3 2 2 2 6

Formation K

K015 1 0 1 1 2

K022 1 1 1 1 3

K027 0 1 0 0 1

sum 2 2 2 2 6

Formation J
J009 0 1 0 0 1

sum 0 1 0 0 1

Formation G

G030 1 0 1 1 2

G032 1 1 1 1 3

G043 1 0 0 0 0

G063 0 1 0 0 1

G071 1 1 1 1 3

G072 1 2 1 1 4

G074 1 0 0 1 1

sum 6 5 4 5 14

Formation  F

F025 0 1 1 0 2

F098 1 1 1 0 2

sum 1 2 2 0 4

Formation D

D016 0 0 1 1 2

D042 1 1 1 1 3

D052 1 0 0 0 0

D064 1 2 2 2 6

sum 3 3 4 4 11

Formation C

C020 0 0 0 1 1

C039 0 1 1 1 3

C046 1 0 0 0 0

sum 1 1 1 2 4
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Proxy summary Text-fig. 1
European vegetation formation/East Asian 
vegetation type

Kovar-Eder et al. (2021) Variant 1 (this study) Variant 2 (this study) Variant 3 (this study)

Meili Snow Mt. high altitude SCL and BLF, China 1 3 3 3

BLEF China, Japan 1 1 1 1

MMF China 2 1 2 2

BLDF Upper Yangtze, Honshu 3 2 2 2

BLDF N and NE Provinces, China 2 2 2 2

MCF China, Japan 3 2 2 2

Formation K 2 2 2 2

Formation J 0 1 0 0

Formation G 6 5 4 5

Formation  F 1 2 2 0

Formation D 3 3 4 4

Formation C 1 1 1 2
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Appendix III

Percentage scores for the foliar physiognomic characters of Parschlug derived from CLAMP character scoring.

Foliar Physiognomic Characters [%] Parschlug

  Margin Character States

Lobed 5.75

No Teeth 52.87

Teeth Regular 44.25

Teeth Close 20.40

Teeth Round 17.30

Teeth Acute 29.25

Teeth Compound 0.29

Size Character States

Nanophyll 0.57

Leptophyll I 0.57

Leptophyll II 1.49

Microphyll I 20.29

Microphyll II 40.86

Microphyll III 29.66

Mesophyll I 5.40

Mesophyll II 1.15

Mesophyll III 0.00

Apex Character States

Apex Emarginate 3.33

Apex Round 31.38

Apex Acute 44.54

Apex Attenuate 20.75

Base Character States

Base Cordate 5.52

Base Round 28.16

Base Acute 66.32

Length to Width Character States

L:W < 1:1 5.75

L:W 1-2:1 20.06

L:W 2-3:1 26.90

L:W 3-4:1 36.72

L:W > 4:1 10.57

Shape Character States

Obovate 13.68

Elliptic 49.54

Ovate 36.78
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Appendix IV

An updated version of the statistical tool determining the most appropriate calibration dataset based on the similarities 
(i.e.,  minimum difference MIN DIFFi) of the fossil (studied) and modern (calibration) leaf physiognomic characteristics, 
i.e., 144  (Physg3br), 173 (Physg3ar), 189 (PhysgAsia1), Asia 2 (177, PhysgAsia2) and Global (378, PhysgGlobal) modern 
calibration sets (Spicer et al. 2009, Jacques et al. 2011, Khan et al. 2014, Yang et al. 2015).

For the updated “copy & paste” Excel application see Appendix V.

The following text explains the details of the updated version of the statistical tool to determine the most appropriate calibration dataset based on the 
similarities (i.e., minimum difference MIN DIFFi) of the fossil (studied) and modern (calibration) leaf physiognomic characteristics from the 144 (Physg3br), 
173 (Physg3ar), 189 (PhysgAsia1), Asia 2 (177, PhysgAsia2) and Global (378, PhysgGlobal) modern calibration sets (Spicer et al. 2009, Jacques et al. 2011, 
Khan et al. 2014, Yang et al. 2015). The process to determine the most appropriate calibration dataset is as follows:

(A) Calculate means for all foliar physiognomic characteristics for the 144 modern sites (MEAN144) in the 144 calibration dataset. Those 144 sites are also 
included in the calibration datasets of 173, 189 (Asia 1), 177 (Asia 2) and 378 (Global) sites.

(B) Calculate means for the remaining 29 modern sites (MEAN 29), i.e., difference between 173 and 144 calibration datasets. 

(C) Calculate means for the remaining 45 modern sites (MEAN 45), i.e., difference between 189 (Asia1) and 144 calibration datasets.

(D) Calculate means for the remaining 33 modern sites (MEAN 33), i.e., difference between 177 (Asia2) and 144 calibration datasets.

(E) Calculate means for the remaining 234 modern sites (MEAN 234), i.e., difference between 378 (Global) and 144 calibration datasets.

(F) Take the values for the foliar physiognomic characteristics of the studied fossils (OUR) – see Appendix III. 

(G) Find maximal difference between foliar physiognomic characteristics of studied fossils (OUR – step (F) above) and mean of modern sites (MEAN 144, 
MEAN 29, MEAN 45, MEAN 33 and MEAN 234 from steps (A)-(E) above) in absolute value:

MAX=MAX(ABS(OUR-MEAN 144),ABS(OUR-MEAN 29)),ABS(OUR-MEAN 45),ABS(OUR-MEAN 33),ABS(OUR-MEAN 234))

For each foliar physiognomic characteristic: 

(a)
 

ABS(OUR-MEAN 144)
DIFF144i = MAX

,

(b) 
ABS(OUR-MEAN 29)

DIFF29i = MAX
,

(c) 
ABS(OUR-MEAN 45)

DIFF45i = MAX
,

(d) 
ABS(OUR-MEAN 33)

DIFF33i = MAX
,

(e) 
ABS(OUR-MEAN 234)

DIFF234i = MAX
, 

where i=1 to 31 is a foliar physiognomic characteristic and MAX is maximal difference between foliar physiognomic characteristic of studied fossils and the 
mean of the modern sites (step (G) above).

If MIN(∑( DIFF144i),∑( DIFF29i), ∑( DIFF45i), ∑( DIFF33i), ∑( DIFF234i)) = ∑( DIFF144i) then OUR site is closer to the mean calculated from 144 sites 
and the 144 dataset should be used;

If MIN(∑( DIFF144i),∑( DIFF29i), ∑( DIFF45i), ∑( DIFF33i), ∑( DIFF234i)) = ∑( DIFF29i) then OUR site is closer to the mean calculated from 173 sites 
and the 173 dataset should be used; 

If MIN(∑( DIFF144i),∑( DIFF29i), ∑( DIFF45i), ∑( DIFF33i), ∑( DIFF234i)) = ∑( DIFF45i) then OUR site is closer to the mean calculated from 189 sites 
and the 189 (ASIA 1) dataset should be used;

If MIN(∑( DIFF144i),∑( DIFF29i), ∑( DIFF45i), ∑( DIFF33i), ∑( DIFF234i)) = ∑( DIFF33i) then OUR site is closer to the mean calculated from 177 sites 
and the 177 (ASIA 2) dataset should be used;

If MIN(∑( DIFF144i),∑( DIFF29i), ∑( DIFF45i), ∑( DIFF33i), ∑( DIFF234i)) = ∑( DIFF234i) then OUR site is closer to the mean calculated from 378 sites 
and the 378 (GLOBAL) dataset should be used. 
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Appendix VI

“Ambiguous specimens”: List of ambiguous specimens not assignable to a single taxon or morphotype. “Unidentified specimens”: 
Specimens unassignable to described taxa or morphotypes owing to lacking sufficient details for adequate description.

Ambiguous specimens

Identification Collection Number

Acer integrilobum C.O.Weber sensu Walther 1972 vel A. pseudomonspessulanum Unger emend. Ströbitzer-Hermann 2002 GBA 2002/0001/0048

Ailanthus pythii (Unger) Kovar-Eder et Kvaček vel Engelhardia orsbergensis (P.Wessel et C.O.Weber) Jähnichen, Mai et H.Walther NHMW 1878/6/8165

Ailanthus pythii (Unger) Kovar-Eder et Kvaček vel Fraxinus sp. IBUG 1595

Betula vel Alnus sp. IBUG 726

Betula vel Alnus sp. IBUG 734

Betulaceae vel Ulmaceae gen. et sp. indet. NHMW 497

Betulaceae vel Ulmaceae gen. et sp. indet. NHMW 730

Quercus drymeja Unger vel Quercus zoroastri Unger GBA 2005/0004/0103b

Ternstroemites pereger (Unger) Kovar-Eder et Kvaček vel Prinsepia serra (Unger) Kovar-Eder et Kvaček IBUG 185

Ternstroemites pereger (Unger) Kovar-Eder et Kvaček vel Prinsepia serra (Unger) Kovar-Eder et Kvaček IBUG 1945

Toxicodendron melaenum (Unger) Doweld vel Ailanthus pythii (Unger) Kovar-Eder et Kvaček NHMW 1878/6/2029

Toxicodendron melaenum (Unger) Doweld vel “Celastrus” europaea Unger NHMW 1878/6/8160

Unidentified specimens

Identification Collection Number

Dicotylophyllum sp. indet. GBA 2005/0004/0003

Dicotylophyllum sp. indet. GBA 2005/0004/0030a

Dicotylophyllum sp. indet. GBA 1848/0001/0040 bis

Dicotylophyllum sp. indet. GBA 2005/0004/0016a

Dicotylophyllum sp. indet. GBA 2005/0004/0043A

Dicotylophyllum sp. indet. GBA 2005/0004/0049

Dicotylophyllum sp. indet. GBA 2005/0004/0052b

Dicotylophyllum sp. indet. GBA 2005/0004/0072

Dicotylophyllum sp. indet. GBA 2005/0004/0073

Dicotylophyllum sp. indet. GBA 2005/0004/0074

Dicotylophyllum sp. indet. GBA 2005/0004/0077B

Dicotylophyllum sp. indet. GBA 2005/0004/0078

Dicotylophyllum sp. indet. GBA 2005/0004/008A

Dicotylophyllum sp. indet. IBUG 578

Dicotylophyllum sp. indet. IBUG 942

Dicotylophyllum sp. indet. IBUG 1023

Dicotylophyllum sp. indet. IBUG 1206

Dicotylophyllum sp. indet. IBUG 1286

Dicotylophyllum sp. indet. IBUG 1434

Dicotylophyllum sp. indet. IBUG 1475

Dicotylophyllum sp. indet. IBUG 1485

Dicotylophyllum sp. indet. IBUG 1533

Dicotylophyllum sp. indet. IBUG 1547

Dicotylophyllum sp. indet. IBUG 1686

Dicotylophyllum sp. indet. IBUG 1769

Dicotylophyllum sp. indet. IBUG 1811

Dicotylophyllum sp. indet. IBUG 1866

Dicotylophyllum sp. indet. IBUG 1939

Dicotylophyllum sp. indet. IBUG 2310

Dicotylophyllum sp. indet. IBUG 2312

Dicotylophyllum sp. indet. IBUG 2952

Dicotylophyllum sp. indet. IBUG 870b

Dicotylophyllum sp. indet. NHMW 1878/6/2034

Dicotylophyllum sp. indet. NHMW 1878/6/2621

Dicotylophyllum sp. indet. NHMW 1878/6/6486

Dicotylophyllum sp. indet. NHMW 1878/6/8212
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