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Populus erratica Sachse, nom. nov. – not really 
new, but a stratigraphically informative species 

from the late Oligocene and early Miocene  
of Central Europe
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ABSTRACT. A critical review of reports from European localities reveals that the herein newly described Popu-
lus erratica Sachse, nom. nov. was previously treated under a variety of names. Due to its stratigraphical range 
from the late Oligocene to early Miocene, it might be a useful tool for age determinations in the terrestrial record. 
So far it is known only from warm-temperate floodplain forests in Central Europe – possibly even restricted to 
the alpine area. The taxonomic relationships to some morphologically similar species from other localities cannot 
be entirely clarified here.
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The genus Populus is generally characterized 
by more or less wide leaves. This may explain 
why the species described here, with exclusively 
narrow lanceolate and linear laminae, was pre-
viously assigned to various juglandaceous taxa 
(Ettingshausen 1853, Heer 1856, 1859, Baum-
berger & Menzel 1914, Hantke et al. 2005). 
These leaves were found in two Swiss localities. 

The plant fossil site in the fluvio-terrestrial 
facies of the Obere Meeresmolasse from Risi/
Wattwil in St. Gallen Canton was published by 
Hantke et al. (2005). Leaf macrofossils from this 
site are kept in the Natural History Museum 
of St. Gallen (Naturmuseum St. Gallen). The 
site yielded a considerable number of leaves 
belonging to a single morphotype, for which 
the taxonomic assignment is corrected in this 
brief taxonomic note. Previously described as 
Carya heerii (Ettingshausen) Heer, they need 
a new species name, since the systematic posi-
tion of another taxon – Populus heerii Saporta 
– cannot be established unambiguously, and its 
relationship with the fossil species dealt with 
here remains unclear. A fossil impression from 

the type locality (erratic boulders near St. Gal-
len) is used as a new type specimen, because 
older specimens are no longer traceable. 

Due to the lack of organically preserved 
cuticles from both localities, the following spe-
cies definition is based on morphological cri-
teria only (leaf impressions), without support 
from anatomical characters.

Salicaceae Mirbel 1815 nom. cons.

Populus L. 1753

Populus erratica Sachse, nom. nov.

1853 Juglans heerii Ettingsh., p. 811, pl. 2, figs 5–7 
[Erratic boulders near St. Gallen, late Oligo-
cene or early Miocene].

1856 Juglans heerii Ettingsh. – Heer, pl. 99, fig. 23B 
[Erratic boulders near St. Gallen, late Oligo-
cene or early Miocene].

1859 Carya heerii (Ettingsh.) Heer, p. 93, pl. 131, 
figs 8–17 [Erratic boulders near St. Gallen, late 
Oligocene or early Miocene].

?1862 Populus heerii Saporta, p. 87, pl. 7, fig. 3A [Aix-
en Provence, Chattian or Aquitanian].
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non 1889 Populus heerii Saporta – Saporta, p. 21, pl. 2, 
fig. 9 [Chattian or Aquitanian].

?1895 Carya heerii (Ettingsh.) Heer – Keller, p. 317, 
pl. 5, fig. 6 [Herisau, Chattian or Aquitanian].

non 1904 Populus heerii Saporta – Brabenec, p. 6, 
pl. 1, fig. 3 [Holedeč, Chattian].

non 1909 Populus heerii Saporta – Brabenec, p. 87, 
text-fig. 67 [Holedeč, Chattian].

1914 Pterocarya heerii (Ettingsh.) Schimper – Baum-
berger & Menzel, p. 54, pl. 4, fig. 5 [Gnippen 
am Vierwaldst. See, Chattian].

?1937 Populus rottensis Weyland, p. 81, pl. 10, figs 
7–9 [Rott, Chattian].

?1991 Populus vel Salix – Kvaček & Hably, p. 60, 
pl. 9, fig. 2 [Eger (Wind brickyard), Chattian].

2005 Carya heeri (Ettingsh.) Heer partim – Hantke 
et al., p. 9, pl. 2, fig. 5, pl. 3, fig. 8, pl. 5, fig. 6, 
non pl. 1, fig. 8 [Risi/Wattwil, Ottnang].

R e p l a c e d  n a m e. Juglans heerii Ettingsh. 
(1853: 811, pl. 2, figs 5–7).

H o l o t y p e. Missing.

N e o t y p e (designated here). NMSG F 14383 
(Pl. 1, figs 1, 2, illustrated in Heer 1859: 
pl. 131, fig. 8).

R e p o s i t o r y. Natural History Museum of St. 
Gallen, Switzerland.

L o c a l i t y. Erratic boulder near St. Gallen.

S t r a t u m. Late Oligocene or early Miocene.

E t y m o l o g y. Referring to the erratic boul-
ders as well as to the odyssey-like taxonomic 
history of this species (erraticus, lat. = wande-
ring around).

A d d i t i o n a l  s p e c i m e n s  e x a m i n e d. 
NMSG F 14191 (Pl. 1, fig. 3), NMSG F 14303 
(Pl. 1, fig. 4). Early Miocene (Ottnangian) flu-
vio-lacustrine marly lens in Risi/Wattwil, Swit-
zerland; Natural History Museum of St. Gallen.

D e s c r i p t i o n. Lamina linear-lanceolate; 
mostly ca 15 cm long and 1–2 cm wide; base of 
lamina acute to rounded, apex acute; length of 
petiole up to 3 cm; midrib strong and straight or 
slightly curved; margin more or less distinctly 
coarsely toothed with glandular, widely spaced 
and spherulate or mucronate teeth; basal side 
retroflexed to straight, distal side convex or 
sometimes flexed; secondaries semicraspedodro-
mous or festooned semicraspedodromous, ari-
sing at wide or narrow angles, ± bent upwards. 
2–3 intersecondary veins may be present. At 
base, 1–2 pairs of narrow basal veins emerge at 
acute angle and run initially parallel to margin 

before connecting in a loop with the next-higher 
secondary veins. Tertiary and higher-order 
veinlets form irregular or regular reticulum; 
the former may be locally alternate percurrent 
in narrow intercostal fields. 

R e m a r k s. Such leaves have been assigned 
a variety of names. Ettingshausen (1853) assi-
gned a single leaf fragment from Erdöbenye 
(near Tokay, Hungary), and several leaves 
from erratic boulders of St. Gallen to the genus 
Juglans. The fragment from the Sarmatian 
of Erdöbenye, which Ettingshausen (1853) 
mentioned but unfortunately did not depict, 
was later compared by Andreansky (1959) – 
unfortunately also without illustration – with 
Juglans hydrophila Unger. This species in 
turn was assigned by Kovar-Eder et al. (2004) 
to Quercus drymeja Unger. Later assignments, 
also from erratic boulders of St. Gallen, were 
made to Carya by Heer (1856) and to Pteroca-
rya by Baumberger and Menzel (1914).

Unfortunately, hardly any of the originals 
can be located. Specimens from Hungary are 
not included in the type catalogue published 
by Hably et al. (2001). According to the online 
versions of the Collections of Vienna and Zurich 
(“Catalogue of Palaeontological Types in Aus-
trian Collections” and https://ews.e-pics.ethz.
ch; also, written comm. from Andreas Müller, 
ETH from 11/11/2017), the originals of Etting-
shausen and Heer are not traceable. On the 
other hand, the collection of the Natural His-
tory Museum of St. Gallen houses one of Heer’s 
figured originals of Carya heerii (Ettingsh.) 
Heer, hereby designated as neotype. Although 
indicated on its label, this is not the specimen 
published in Heer (1856: pl. 99, fig. 2); instead, 
it is pictured in Heer (1859: pl. 131, fig. 8). 

The originals from Ettingshausen and Heer 
both come from erratic boulders at St. Gallen. 
Possibly they originated from the same strati-
graphic layer but this assumption is not cer-
tain. Further finds from such boulders were 
later reported by Keller (1892).

Weyland (1937) assigned very similar leaves 
from Rott to the genus Populus on account of 
the reticulate venation pattern, long petiole, 
and the presence of two or more basal veins. 
In some Salix species at least one pair of basal 
veins also occurs sporadically, but this is only 
observed in leaves exposed to drought stress 
(Buechler 2014), which is not thought to be 
the case for any of the P. erratica sites known 

https://ews.e-pics.ethz.ch/
https://ews.e-pics.ethz.ch/
https://ews.e-pics.ethz.ch/
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Plate 1. 1. Specimen of the St. Gallen boulders with historical inscriptions from Heer’s collection containing Populus erratica 
Sachse, NMSG F 14383; 2. Populus erratica Sachse, NMSG F 14383; 3. Populus erratica Sachse from Risi/Wattwil, NMSG F 
14191; 4. Populus erratica Sachse from Risi/Wattwil, NMSG F 14303. Scale bars in figs 2–4: 1 cm
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so far. Weyland (1937) nonetheless refrained 
from making a new combination and instead 
created his new species P. rottensis Weyland. 
As compared with P. erratica, the pictured 
specimen does in fact show minor deviations 
in the size and the straighter or even partly 
outwards-bending form of the teeth. It cannot 
be decided here whether they might belong to 
different species or to ecological or geographi-
cal varieties within the same species. Hetero-
morphism in extant and fossil Populus leaves 
was documented by Eckenwalder (1980). Also, 
the single specimen from Eger figured by 
Kvaček and Hably (1991) cannot be assigned 
reliably to P. erratica, since the leaf margin is 
not clearly visible. 

The assignment of the material from Risi 
to the genus Populus is supported by the fact 
that P. erratica is represented in the parau-
tochthonous association not only by its many 
leaf remains but also by a number of capsules 
(Hantke et al. 2005), which, however, were 
previously interpreted as involucres of Carya. 
According to Kirchheimer (1956), such large 
2- to 4-valvate capsules can only come from 
Populus, not from Salix.

Saporta (1862) did not refer to the publi-
cations of Heer and Ettingshausen when he 
created the separate species Populus heerii 
Saporta from upper Oligocene strata at Aix-en-
Provence; it was probably not conspecific with 
P. erratica. It is true that there is a certain 
similarity in the drawing of the specimen, apart 
from the uniform dentition, but since the origi-
nal specimen was not found in the collections 
in Paris or in Aix-en-Provence (written comm. 
from Dario De Franceschi, MNHN, 19/09/2018), 
the exact relationship cannot be clarified here 
either. Another specimen, figured in Saporta 
(1889), clearly differs by its broader lamina and 
more regular dentition. Later, Brabenec (1904) 
described a leaf with a wide lamina from the 
Most Basin of the present-day Czech Republic 
as P. heerii Saporta; it was classified by Teodo-
ridis (2002) as a synonym of Populus zaddachii 
Heer var. brabenecii Teodoridis. Only narrow 
leaves with irregularly spaced dentition are 
known in Populus erratica.

Budantsev (2005) published some Popu-
lus leaves characterized by a linear lamina: 
P. arnaudii (Saporta) Iljinskaya (Aquitanian, 
Bonnieux in France), P. borissovii Iljinskaja 
et Akhmetiev (Rupelian, Korablik in Kazakh-
stan) and P. iljinskajae Akhmetiev (Eocene, 

Rechnoi in Russia). They all differ in having 
smaller and more densely spaced teeth.

As the closest extant counterpart to P. rot-
tensis, Weyland (1937) mentioned P. angustifo-
lia James from semi-humid to semi-arid river-
bank sites in the western United States. This 
comparison also applies to P. erratica. How-
ever, the leaves of that extant species show 
slightly denser dentition and the occasional 
occurrence of a wider lamina.

P. erratica Sachse nov. nom. was an allu-
vial forest element which is commonly iden-
tified as (almost) the only representative of 
the willow family at, for example, Risi (even 
as the dominant element, see Hantke et al. 
2005), Lake Lucerne (Baumberger & Menzel 
1914), Eger (Kvaček & Hably 1991) and the 
St. Gallen boulders (Heer 1856, 1859, Keller 
1895). Whether and why it was particularly 
competitive at these locations as a locally 
developed thicket – possibly it grew mainly in 
hardwood forests – cannot be clarified at this 
point. Usually it is accompanied by deciduous 
and evergreen laurophyllous elements in vari-
ous communities. At Risi the main components 
were Cyperaceae, Daphnogene, Ulmus brau-
nii, Acer angustilobum and A. tricuspidatum 
(Hantke et al. 2005). Heer (1859) mentioned 
Leguminosae (e.g. Robinia regeli, Acacia par-
schlugiana), Planera (Zelkova) ungeri, Acer 
angustilobum, Cinnamomum (Daphnogene) 
polymorphum and lanceolatum as the most 
common taxa from the St. Gallen boulders. 
Further research focusing on the carpoflora of 
this locality is being done by Jochen Gregor 
(Olching).

The stratigraphic range known so far 
includes the Chattian (late Oligocene) and early 
Miocene. The Ottnangian site at Risi probably 
represents the youngest reliably dated occur-
rence. The flora published by Keller (1895) 
from an excavation of the Herisau water res-
ervoir south-east of St. Gallen is likely of simi-
lar age but a precise age cannot be assigned 
(written comm. from Daniel Kälin, Swisstopo, 
Jan. 2018), as is the case with the St. Gallen 
boulders. Heer (1859) attributed them to the 
“Mainzer Stufe”, that is early Miocene, but 
Kirchheimer (1956) referred them to the late 
Oligocene or early Miocene. Other Swiss locali-
ties (Monod, Rivaz, Lausanne, Uznach near 
Zürich) listed by Heer (1859) and Schimper 
(1869) also belong into this interval. From the 
current perspective the regional spread of this 
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species seems limited to Central Europe. Pos-
sibly it should even be considered as endemic 
within the Alpine area if the specimens from 
the Rott and Eger localities are excluded. Fur-
ther study of leaf variability at those localities 
is needed to clarify this point.
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