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Abstract

Bird remains of the Early Pleistocene of Untermassfeld/Germany are scarce and fragmentary. Nevertheless,
at least twelve species are represented, including three species of waterfowl (Anseriformes), three species
of gamefowl (Galliformes), two species of birds of prey (Accipitriformes) and four species of songbirds
(Passeriformes). Most specimens belong to a large species of Corvus. The composition of the avifauna is
comparable to that of other Early Pleistocene sites in Europe. Several bird taxa such as a duck, a goose and
a swan, as well as a sea eagle indicate the presence of a water body, other taxa, such as grouse, jay, and
sparrowhawk, are characteristic for woodlands, which is consistent with previous palaeoenvironmental re-
constructions based on the exceptionally rich record of fossil mammals.

1. Introduction

Evidence of birds in the Early Pleistocene site of Untermassfeld/Germany is comparatively scarce and — with
few exceptions — limited to isolated and very fragmentary bones (Janossy 1997). Nevertheless, Janossy
(1997) was able to refer 40 out of 60 bone fragments to at least seven bird species (Table 1) (Kahlke 2006).

The distal tibiotarsus IQW 1980/16579 (Mei. 16 100) was referred to the small galliform Francolinus capeki,
which is otherwise known from nearly contemporary sites such as Betfia/Romania and Sackdillingen/Ger-
many (Janossy 1997) as well as from the latest Pliocene (MN 15) and Early Pleistocene (MN 17) of Hungary
and Poland (Janossy 1976; 1986; 1997; Mlikovsky 2002). The extant black francolin (Francolinus franco-
linus), which bears great resemblance to the fossil species and which today occurs in the Near East and
Central Asia, has been reported from the Mediterranean area since ancient and Medieval times, respectively
(Janossy 1997), though its status as an autochthonous species in Europe has been questioned (Forcina et
al. 2015). Only recently it was shown that these populations of £ francolinus had in fact been the result of
repetitive artificial introductions (Forcina et al. 2015). Thus, F. capeki apparently represents an Asian faunal
element in Central Europe that apparently disappeared after the late Early Pleistocene. F. capeki as well as
several other small galliform palaeospecies from the Plio-Pleistocene of Europe have been synonymized
with Alectoris donnezani by Mlikovsky (2002). However, this view is not widely accepted (Sanchez 2009;
Zelenkov and Kurochkin 2009).
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Taxon NISP MNI Source

Anser sp. 1 1 Janossy 1997
Cygnus sp. 2 1 Janossy 1997; present study

—_
—_

Anatidae gen. et sp. indet. present study

Francolinus capeki 1 1 Janossy 1997
Lyrurus sp. 2 2 present study
Phasianidae gen. et sp. indet. 2 2 present study
Accipiter nisus 1 1 present study
Haliaeetus sp. 1 1 Janossy 1997
Corvus sp. 48 19 Janossy 1997, present study
Garrulus sp. 2 1 Janossy 1997
Turdus sp. 1 1 Janossy 1997
Passeriformes indet. 2 2 present study

Table 1 List of bird taxa from the Early Pleistocene of Untermassfeld/Germany. NISP — Number of
identified specimens. MNI — Minimum number of individuals.

Most bird remains, i.e., 34 specimens studied by Janossy (1997), were tentatively referred to Corvus plio-
caenus janossyi, which is intermediate in size between the Carrion Crow (Corvus corone) and the Common
Raven (Corvus corax) (Mourer-Chauviré 1975), though the taxonomy of the several Corvus species described
from the Plio-Pleistocene of Europe remains to be revised (Janossy 1997; Pavia and Bedetti 2013). Notably,
this species is represented by four partial skeletons, in three of which elements of the shoulder girdle are
preserved. Another specimen is represented by several associated pedal phalanges.

Evidence of a jay (Garrulus aff. glandarius) is based on a right distal ulna and a right carpometacarpus,
probably from the same individual. A thrush (Turdus sp.), a sea eagle (Haliaeetus sp.), a swan (Cygnus sp.),
and a goose (Anser sp.) are all represented by single and highly fragmentary remains only (Table 1). This
makes meaningful comparisons with both extant and fossil species very difficult Janossy 1997) and limits
palaeoenvironmental conclusions. Nevertheless, bird species such as swans, geese and sea eagles are clearly
indicative of the presence of a water body, and evidence of a jay might indicate the presence of forests
(Kahlke 2006). The francolin was supposed to have favoured habitats with dense vegetation close to water
as it is the case with its modern relatives (Janossy 1997; Kahlke 2006). Other taxa such as Corvus or Turdus,
however, are more diverse with regard to habitat selection, and evidence of representatives of these taxa
does not allow specific conclusions concerning the palaeoenvironment of Untermassfeld.

In the past two decades, Untermassfeld yielded additional bird bones. Of these, 19 specimens representing
at least seven species are described below.

2. Material and methods
The bird fossils described here are part of the Untermassfeld collection curated at the Senckenberg Research
Station of Quaternary Palaeontology Weimar/Germany (IQW). Comparisons were made with specimens in

the collections of the Senckenberg Research Institute and Natural History Museum Frankfurt/Germany and
the State Museum of Natural History Karlsruhe/Germany.
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If not indicated otherwise, the terminology of anatomical terms follows Baumel and Witmer (1993). Mea-
surements (mm) of bones were taken using a vernier caliper accurate to 0.1 mm. Measurements follow
sections given by Driesch (1976). Comparative data for measurements of both extant and fossil Corvus
species were taken from the literature (Mourer-Chauviré 1975; 2004; Tomek and Bocheriski 2000; Pavia and
Bedetti 2013). Tomek and Bochenski (2000) found no significant differences between the two subspecies
of C. corone, i.e. C. corone corone and C. corone cornix for most measurements. Differences in measure-
ments of the tarsometatarsus and few other elements are only slight. Thus, subspecies of C. corone are not
distinguished in Table 5-6.

3. Results

The new sample contains only a small number of bird bones, and 19 of them can be identified on genus
level, or at least on family level. Except for a specimen that is referable to probably the same species of swan
as another specimen described by Janossy (1997) as well as several additional specimens referable to a large
species of Corvus, all specimens indicate the presence of previously unreported bird taxa.

Anseriformes Wagler, 1831
Anatidae Vigors, 1825
Cygnus Bechstein, 1803
Cygnus sp.

Material: right trochlea metatarsi Il IQW 1982/18 258 (Mei. 17778).

Remarks: The poorly preserved trochlea metatarsi Il of a large bird matches that of the Mute Swan (Cygnus
olor) with respect to size and general similarity, and indicates the presence of a large species of swan at
Untermassfeld. It remains unclear if this fragment belongs to the same species (and even individual) as the
distal fragment of a pedal phalanx of a swan described by Janossy (1997).

Anseriformes Wagler, 1831
Anatidae Vigors, 1825
Anatidae, gen. et sp. indet.

Material: distal fragment of right carpometacarpus IQW 2009/29939 (Mei. 29101) (Fig. 1).

Remarks: The deep furrows on the dorsal surface of the distal end of the carpometacarpus for the tendons
of m. interosseus dorsalis and m. interosseus ventralis are characteristic for Anatidae. The specimen appar-
ently belonged to a duck comparable in size to the Common Teal (Anas crecca), but its fragmentary nature
does neither allows meaningful measurements nor reasonable comparisons with extant dabbling ducks and
pochards.

Fig. 1 Anatidae gen. et sp. indet., Untermassfeld. — Dis-
tal fragment of right carpometacarpus IQW 2009/29939
(Mei. 29101), dorsal view. — Scale: 10mm.
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Galliformes Temminck, 1820
Phasianidae Vigors, 1825
Lyrurus Swainson, 1832
Lyrurus sp.

Fig.2 Lyrurus sp., Untermass-  \jaterial: distal fragment of left ulna IQW

feld. — a Distal fragment of left . .

una QW 2012739375 (Mei. 2012/39375 (Mei. 36349); distal fragment

36349), dorsal view. — b Distal  of right tarsometatarsus IQW 2012/ 39329
fragment of right tarsometatarsus

IQW 2012/39329 (Mei. 36303), (Mei. 36303) (Fig. 2).
dorsal view. — Scale: 10mm. Remarks: Though incompletely preserved,

both specimens are comparable in morphol-
ogy and size to the corresponding bones of extant Black Grouse (Lyrurus tetrix) (Table 2). A second species
of grouse, Tetrao partium, similar in size to (and probably congeneric with) Lyrurus tetrix was described from
several European fossil sites, such as the late Early Pleistocene of Betfia/Romania and the early Middle Pleis-
tocene of Voigtstedt/Germany (Boev 1999). Lacking any diagnostic characters, none of the two specimens
from Untermassfeld can be referred to either of these species.

Ulna Tarsometatarsus
distal width width trochlea metatarsi lll
IQW 2012/39375 (Mei. 36349) 9.2
IQW 2012/39329 (Mei. 36303) 4.1
Lyrurus tetrix, female (n=6) 9.2 (9.1-9.3) 3.8 (3.7-4.0)
Lyrurus tetrix, male (n=3) 10.6 (10.0-10.9) 4.3 (4.0-4.5)

Table 2 Measurements (mm) of distal ulna and distal tarsometatarsus (fragments) of Lyrurus sp. from Untermassfeld/ Germany compared
to those of extant Black Grouse (Lyrurus tetrix).

Galliformes Temminck, 1820
Phasianidae Vigors, 1825
Phasianidae, gen. et sp. indet.

Material: distal fragment of left ulna IQW 2003/27 694 (Mei. 27 199); distal fragment of right tarsometa-
tarsus IQW 2015/41979 (Mei. 47 288) (Fig. 3).
Remarks: Both fragments can be referred
to a representative of Phasianidae compa-
rable in size to the Grey Partridge (Perdix
perdix) (Table 3). Several species of small
phasianids have been described from the
Early Pleistocene of Europe including Fran-
colinus capeki, Perdix palaeoperdix, and Pa-
Fig.3 Phasianidac gen. et sp. indet., Un- laeocryptonyx donnezani (Mlikovsky 2002;
termassfeld. — a Distal fragment of Ieft'ulna Bedetti and Pavia 2013), but the lack of

IQW 2003/27694 (Mei.27199), dorsal  diagnostic characters prevents any further
view. — b Distal fragment of right tarsome-

tatarsus IQW 2015/41979 (Mei. 47 288),
dorsal view. — Scale: 10mm. from Untermassfeld.

identification of the fragmentary bones
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Ulna Tarsometatarsus

distal width width trochlea metatarsi Il
IQW 2003/27 694 (Mei. 27 199) 6.5
IQW 2015/41979 (Mei. 47 288) 3.1
Perdix perdix, unsexed (n=28) 6.4 (5.8-6.9) 3.2 (2.8-3.4)

Table 3 Measurements (mm) of distal ulna and distal tarsometatarsus (fragments) of Phasianidae gen. et sp. indet. from Untermass-
feld/Germany compared to those of extant grey partridge (Perdix perdix).

Accipitriformes Viellot, 1816
Accipitridae Viellot, 1816
Accipiter Brisson, 1760
Accipiter nisus (Linnaeus, 1758)

Material: proximal and distal end of left humerus
IQW 2003/28207 (Mei. 27 369) (Fig. 4).
Remarks: The humerus is morphologically indistin-

. . Fig.4 Accipiter nisus (Lin-
guishable from the corresponding bone of the ex- oo Untermassfeld. -
tant Eurasian Sparrowhawk (Accipiter nisus) and a-b Left humerus QW

L . . 2003/28207  (Mei. 27369),
falls within the size range of the species (Table 4). cranial, caudal views. — Scale.

30mm.
Humerus
distal width
IQW 2003/28207 (Mei. 27 369) 12.2
Accipiter nisus, female (n=14) 12.2(11.8-12.6)
Accipiter nisus, male (n=28) 10.8 (10.0-12.3) Table 4 Measurements (mm) of the humerus of a Eurasian Spar-

rowhawk (Accipiter nisus) from Untermassfeld/Germany compared

Accipiter nisus, unsexed (n=22) 11.7(10.0-12.6) to those of extant representatives of the species.

Passeriformes Linnaeus, 1758
Corvidae Vigors, 1825
Corvus Linnaeus, 1758
Corvus sp.

Material: fragment of left os quadratum IQW 2002/27492 (Mei. 26997); furcula IQW 2003/28130
(Mei. 27 292); right extremitas omalis of furcula IQW 1987/21947 (Mei. 21466); fragments of left scap-
ula and of extremitas omalis of left coracoid IQW 2007/29353 (Mei. 28515); fragments of right scapula
and extremitas omalis of right coracoid IQW 2015/41980 (Mei. 47 289); proximal left ulna, cotyla dorsalis
broken off, IQW 2002/27493 (Mei. 26998); proximal left ulna IQW 2002/27 495 (Mei. 27 000); shaft of
left ulna IQW 2003/27 699 (Mei. 27 204); distal right ulna IQW 1982/18009 (Mei. 17529); almost com-
plete left tarsometatarsus IQW 2000/27 496 (Mei. 27 001); proximal left tarsometatarsus IQW 1980/15519
(Mei. 15031) (Fig. 5).
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Fig.5 Corvus sp., Untermassfeld.
a Left os quadratum IQW 2002/27 492
(Mei. 26997), lateral view. — b Almost
complete  furcula IQW  2003/28130
(Mei. 27 292), rostromedial view. — ¢ In-
complete left scapula IQW 2007/29353
(Mei. 28515), lateral view. — d Right extre-
mitas omalis of furcula IQW 1987/21947
(Mei. 21466), lateral view. — e Extremitas
omalis of right coracoid IQW 2007/29353
(Mei. 28515), dorsal view. — f Proximal
left ulna fragment IQW 2002/27495
(Mei. 27000), cranial view. — g Distal
right ulna fragment IQW 1982/18009
(Mei. 17529), lateral view. — h Almost
complete left tarsometatarsus IQW
2000/27 496 (Mei. 27001), dorsal view. —
Scale: 30mm.

Furcula Furcula Coracoid
total length extr. omalis proximal width
IQW 2003/28 130 (Mei. 27 292) 50.0
IQW 1987/21947 (Mei. 21 466) 12.7
IQW 2007/29353 (Mei. 28515) 10.0
C. frugilegus’ 38.3 11.0
(34.6-41.8) (9.1-12.2)
C. corone’ 38.8 11.2
(33.0-43.3) (9.8-13.1)
n=95 n=96
C. pliocaenus? 6.6
C. corax antecorax3* 11.2+0.9
n=70
C. corax corax':3 56.7 17.2 13.1+0.7
(52.0-63.7) (14.7-19.0) n=21

Table 5 Measurements (mm) of furcula and coracoid of a large species of Corvus from Untermassfeld/Germany compared to those of
selected fossil and extant representatives of the genus.

1
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Ulna Tarsometatarsus

proximal width distal width total length proximal width
IQW 2002/27 495 (Mei. 27 000) 14.0
IQW 1982/18009 (Mei. 17529) 9.8
IQW 1980/15519 (Mei. 15031) 10.8
IQW 2000/27 496 (Mei. 27001) 67.8 11.5
C. frugilegus’ 10.9 9.1 54.6 9.1
(9.5-12.0) (8.3-10.0) (50.9-59.8) (8.3-9.9)
n=68 n=68 n=62 n=43
C. corone’ 11.5 95 57.7 9.5
(10.0-12.7) (8.6-10.4) (51.2-61.2) (9.0-10.3)
n=75 n=75 n=20 n=20
C. pliocaenus? 1.5 9.0
n=1 (8.2-9.8)
n=2
C. pliocenus janossyi? 12.0+0.1 9.7+0.2 56.0 11.6£0.7
n=4 n=10 n=1 n=>5
C. praecorax? 12.3 9.8 57.1
n=1 n=1 n=1
C. corax antecorax3* 13.2+0.1 10.7+0.4 63.4 12.1+0.4
n=100 n=100 (57.7-68.5) n=100
n=100
C. corax corax' 16.7 13.2 68.0 13.3
(15.2-18.1) (12.3-14.1) (64.4-72.3) (11.8-15.5)
n=28 n=26 n=25 n=25

Table 6 Measurements (mm) of ulna and tarsometatarsus of a large species of Corvus from Untermassfeld/Germany compared to those

of selected fossil and extant representatives of the genus.

! Measurements after Tomek and Bocheniski (2000); pooled data for C. corone corone and C. corone cornix (ulna) and C. corone corone
only (tarsometatarsus), respectively.

2 Measurements after Pavia and Bedetti (2013).

3 Measurements after Mourer-Chauviré (1975).

4 Measurements after Mourer-Chauviré (2004).

Remarks: Most bird remains found at Untermassfeld can be referred to a large species of Corvus, which
is represented by at least 19 individuals (including the specimens already described by Janossy 1997). The
remains are larger than corresponding bones of the extant Carrion Crow (C. corone) and Rook (C. frugile-
gus), but smaller than those of the Common Raven (C. corax corax) (Tables 5-6). Apparently, these speci-
mens belong to the same species as those already referred to C. pliocaenus janossyi by Janossy (1997) in
his account on the fossil birds of Untermassfeld. However, some remains such as a proximal left ulna IQW
2002/27 495 (Mei. 27 000) and the almost complete left tarsometatarsus IQW 2000/27 496 (Mei. 27001)
appear to be distinctly larger than the limited comparable material described for C. pliocaenus, C. pliocae-
nus janossyi or C. praecorax, but more similar in size to the corresponding bones of C. corax antecorax
(Tables 5-6) (Mourer-Chauviré 1975; 2004; Bedetti and Pavia 2013; Pavia and Bedetti 2013). Differentiat-
ing morphological characters mentioned for these palaeotaxa cannot be discerned on the present material,
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and the remains cannot be referred with confidence to any large-bodied Corvus species described from the
Plio-Pleistocene (Mourer-Chauviré 1975; 2004).

Passeriformes Linnaeus, 1758
Passeriformes, gen. et sp. indet.

Material: proximal right ulna IQW 2003/27634 (Mei. 27 139); distal right tibiotarsus IQW 2003/27615
(Mei. 27 120).

Remarks: Both specimens can clearly be referred to a small songbird comparable in size to a Eurasian Black-
cap (Sylvia atricapilla). It is not possible to attribute these fragmentary specimens to any particular genus or
species of passerines. Probably they belong to two different species.

4, Discussion

The new sample of bird remains from Untermassfeld supplements a previous study on the fossil avifauna
(Janossy 1997). Additional bones of only two already reported taxa were found, i.e. a species of Cygnus and
a large species of Corvus. A fragment of a distal carpometacarpus of a small species of duck (Anatidae gen.
et sp. indet.) gives evidence of a third species of waterfowl at Untermassfeld, but unfortunately this bone
is rather undiagnostic. No additional remains of Francolinus capeki were discerned, but there is evidence of
a previously unreported species of grouse and a small species of Phasianidae. The Eurasian Sparrowhawk
(Accipiter nisus) is the second species of Accipitridae known for Untermassfeld, together with a record of a
sea eagle (Haliaeetus sp.). Evidence of a passerine of the size of a Blackcap is also new.

Although clearly less diverse, the composition of the avifauna at Untermassfeld is comparable to that of
the Early Pleistocene of Betfia/Romania and Stranské skala/Czech Republic. Both sites produced numerous
water birds (geese, ducks, grebes, rails, etc.), several galliforms including francolins and grouse, as well as a
large species of Corvus (Mlikovsky 2002). Sea eagle and sparrowhawk are recorded for Stranska skala, but
not for Betfia, but both sites yielded taxa clearly associated with forests such as woodpeckers, nightjars, and
several species of owl (Mlikovsky 2002), which are still unreported for Untermassfeld.

Untermassfeld has several taxa in common with other sites dating from the Early to the early Middle Pleis-
tocene such as Prezletice/Czech Republic and Voigtstedt/Germany (Janossy 1997). However, these sites are
more diverse in respect of water birds, and only Voigtstedt yielded remains of a grouse. Evidence of other
galliforms or a large species of Corvus is lacking for both sites (Mlikovsky 2002).

The remains of a large species of Corvus might be referable to either C. pliocaenus janossyi or Corvus c.
antecorax. Possibly, the fossil record includes more than one species of Corvus.

5. Conclusions

The composition of the avifauna of the Early Pleistocene of Untermassfeld, though only imperfectly known,
appears to be typical for the Palaearctic and allows a few palaeoenvironmental conclusions which are con-
sistent with those based on the incomparably rich fossil record of mammals (Kahlke 2006). Evidence of
swans, geese and ducks as well as sea eagles clearly indicates the presence of a lake or river (Janossy 1997),
which is consistent with the taphonomy of the site (Kahlke 2006). Additionally, at least three bird species
might indicate the presence of woodlands, provided that the fossil taxa had similar ecological preferences to
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their extant relatives. The Eurasian Sparrowhawk breeds in richly diverse woodlands but avoids pure decid-
uous forests (Glutz von Blotzheim 1989, 426). Eurasian Jays (G. glandarius) are characteristic of woodlands
(Glutz von Blotzheim 1993, 1408) and the Black Grouse (L. tetrix) prefers a mixture of open forests, moors,
and bogs. The latter species is characteristic of boreal and subarctic zones, and its isolated populations in
Europe and Central Asia, mostly in mountain ranges, are regarded as glacial relicts (Glutz von Blotzheim
1994, 105). Habitat preferences of the large species of Corvus are difficult to assess, but it probably was a
scavenger feeding on carrion like its extant relative, the common raven (Heinrich 1988).

Evidence of birds characteristic for open landscapes or of more thermophilous species is lacking, but this is

probably due to the limited number of identifiable bird remains.
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