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Introduction

The Upper Varswater Formation at Langebaanweg (early Pliocene, South Africa) produced

not only an enormous diversity of mammals (e.g., Hendey 1981), but also an especially rich

avifauna. In fact, this site is regarded as one of the largest assemblages of pre-Pleistocene bird

bones in the world with more than 60 bird species representing over 30 family taxa (Rich

1980; Olson 1985a). Several taxa such as albatrosses, storm-petrels and prions, penguins,

storks, ibises, mousebirds and others were studied in greater detail (e.g., Simpson 1971, 1979;

Olson 1984, 1985a, b; 1994; Rich and Haarhoff 1985; Haarhoff 1988). More recent studies on

penguins (Ksepka and Thomas 2012), songbirds and nightjars (Manegold 2010a, b), a new

species of woodpecker (Manegold and Louchart 2012), parrots (Stidham 2006; Manegold,

submitted), honeyguides (Louchart and Manegold, in prep.) reveal new and rather unexpected

insights in the composition of the past avifauna, such as independent colonization of Southern

Africa by at least three different lineages of penguins (Ksepka and Thomas 2012), evidence

for an additional African woodpecker-lineage of Eurasian origin (Manegold and Louchart

2012), and implications for more densely wooded habitats in the immediate proximity of the

fossil site (Manegold and Louchart 2012; Manegold, submitted) rather than open grasslands

as previously supposed (e.g., Hendey 1982; Olson 1985a), which is also in accordance with

recent mesowear studies (Stynder 2011).
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The significance of fossil owls and vultures for palaeoenvironmental reconstructions

The fossil avifauna at Langebaanweg also comprised at least two species of owls (Strigi-

formes), one species of falcon (Falconidae), and at least seven species of hawks and relatives

(Accipitridae), including one species of Old World vulture (Aegypiinae) (Rich 1980; Haar-

hoff pers. com.). Although remains of owls and the vulture are rare in the fossil record of

Langebaanweg constituting <1% each of all bird remains from LQSM I (Rich 1980), especial-

ly the owls might have contribute significantly in the accumulation of remains of small

mammals and birds at the fossil site. The vulture, on the other hand, might have played an

important role as a scavenger in an environment dominated by large herbivores (Hendey

1981) and a great diversity of carnivores (Werdelin 2006). Furthermore, the fossil record of

owls is surprisingly rare in Africa, and the vulture from the Varswater Formation actually is

the earliest record for this taxon for the continent, although it is already known from the Mio-

cene of China, Europe and North America (Zhang et al. 2010). Thus, a more detailed analysis

of these fossils will contribute to a better understanding not only of the evolutionary history of

owls and vultures in Africa, but will also allow new insights into palaeoecological interrela-

tions within the early Pliocene faunas at Langebaanweg.

Rationale for the proposal

The intended study on owls and raptors from LBW is based on previous studies on these taxa

by Pippa Haarhoff, and it will greatly benefit from recent publications on the phylogeny of

owls and Accipitridae including Old World vultures (Griffiths et al. 2007; Wink et al. 2009)

as well as on their fossil record in the Neogene of Africa (e.g., Mourer-Chauviré and Geraads

2010; Louchart 2011) and Eurasia (Pavia 2008; Zhang et al. 2010; Pavia and Mourer-

Chauviré 2011).

The identification and description of the fossils will be further enabled by the access to the

collection of bird skeletons at Senckenberg Research Institute Frankfurt, which ranks among

the largest of its kind in Europe and comprises a reasonable collection of specimens of owls

and birds of prey representing various taxa from all over the world. The Senckenberg Re-

search Institute Frankfurt further offers very good opportunities for high quality photographic

documentation of the fossils, which is mandatory for the subsequent publications. Thus, we

aim to study the fossil specimens together at the Senckenberg Research Institute, which would

require the loan of 40 specimens referred to at least two species of owls (Tab. 1) and 88 spec-
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imens (including 24 specimens of an associated partial skeleton) referred to one species of

vulture (Tab. 2-3). We do not intend any destructive sampling of the material requested.

Marco Pavia already published on fossil owls, hawks, and eagles from the Neogene of Europe

(Louchart et al. 2005; Pavia 2004, 2008; Pavia and Mourer-Chauviré 2011). Albrecht Ma-

negold is familiar with the fossil avifauna from Langebaanweg and especially interested in

paleoecological interrelationships of the local faunas. The description of fossils will be effect-

ed in close cooperation with Pippa Haarhoff, who initiated the studies on owls and diurnal

birds of prey, and who already compared the owl specimens with corresponding fossils from

the Miocene of France. The results of the project will be published with her co-authorship.
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Appendix 1. List of 38 isolated fossil specimens of owls (Strigiformes) from Langebaanweg

requested for loan by Albrecht Manegold, Senckenberg Forschungsinstitut Frankfurt, Germa-

ny.

Specimen No.
SAM-PQ-L Description Horizon

23078 humerus proximal right QSM I
20691Y3 humerus distal left QSM I
42829i humerus distal left PPM 3aS poss. QSM Dump

5
43565 humerus distal right PPM 3aS poss. QSM Dump

5
43566 humerus distal left PPM 3aS poss. QSM Dump

5
33540C humerus distal right PPM 3aNI
28433R humerus proximal right QSM poss. PPM Dump 3
14846 ulna distal right QSM I
14849 ulna distal left QSM I
50411L ulna distal left PPM 3aN IIc, Dump 9
24592J sternum QSM I
23436 coracoid complete left QSM I
30104 coracoid proximal right PPM 3aNI
25390GA scapula proximal right QSM Dump 2 East Stream
20700M tibiotarsus distal left QSM I
20691L3 tibiotarsus distal left QSM I
50022ZB tibiotarsus distal left PPM 3aN Dump 8
50022ZA tibiotarsus distal left PPM 3aN Dump 8
42828A tibiotarsus distal right PPM 3aS poss. QSM Dump

5
33521I tibiotarsus distal right PPM 3aNI
28927 tibiotarsus proximal right QSM/PPM Dump 3
28479C tibiotarsus distal left QSM/PPM Dump 3
28439C tibiotarsus distal left QSM/PPM Dump 3
28197AU tibiotarsus distal left East Stream Dump 7
13052N2 tarsometatarsus complete right QSM I
25293DZ tarsometatarsus proximal right QSM I
20704EI tarsometatarsus right shaft QSM I
20691H3 tarsometatarsus distal left QSM I
25293GM tarsometatarsus distal right QSM I
28199FN tarsometatarsus distal right QSM I
20926 tarsometatarsus distal left QSM I
20701X tarsometatarsus distal left QSM I
56223 tarsometatarsus proximal left PPM poss. QSM Dump 10
50354B tarsometatarsus distal right PPM 3aNIIc
43568 tarsometatarsus distal right PPM 3aS poss. QSM Dump

5
43569 tarsometatarsus distal right PPM 3aS poss. QSM Dump

5
33704 tarsometatarsus distal right PPM 3aNI
28199DT tarsometatarsus distal right QSM I
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Appendix 2. List of 70 isolated fossil specimens of a species of Old World vulture (Aegypi-

inae) from Langebaanweg requested for loan by Albrecht Manegold, Senckenberg Forschung-

sinstitut Frankfurt, Germany.

Specimen No.
SAM-PQL- Description Horizon

50090B PR furculum Bed 3aN Dump 8
55665 DR CMC Dump 10 MPPM 3aN or LQSM
55662 PR CMC Dump 10 MPPM 3aN or LQSM
50088C DR CMC Bed 3aN Dump 8

28577 PR fragment CMC
Step surface above 1974 SE

face
30069 DR CMC TCWW prox. MPPM 3aN I
45255 PL CMC N Wall
55664 PL CMC Dump 10 MPPM 3aN or LQSM

14319 Fragment of mandible
NW of E bank or Main stream

LQSM
45173 PL CMC N. Wall. Dump collection
57896 PR Radius Dump 10
50080D Radius Bed 3aN Dump 8
57898 DL radius Dump 10
50422 PR radius Bed 3aN Dump 9
55666 PL radius Dump 10 MPPM 3aN or LQSM
63746 PR radius Dump 10 MPPM 3aN
50091 DR radius MPPM Bed 3aN Dump 8
57897 PR radius Dump 10
50091B DR radius Bed 3aN Dump 8
55663 PR radius Dump 10 MPPM 3aN or LQSM
50080B PR radius Bed 3aN Dump 8
50090D Large coracoid  fragment Bed 3aN Dump 8
57654 PL fragment coracoid Pick up 1977

28570 DR fragment/ shaft CMC
Step surface NE corner above

1974 face
57895 Ulna shaft Dump 10
57904 ADL ulna Dump 10

42081 DL ulna
Carbonaceous deposit S of

IWRP (3aN)
21730 DR ulna SE face
65572 Proximal ulna Wall N of 1976/2
12887B DL TBT Area 13 W wall LQSM
45960 DR TBT W wall IWRP E9 level III
24795 ADR TBT Tex’s pit #4

28479D ADL TBT
E stream Dump 3 (LQSM or

MPPM)
61641 DR TMT 1976/2 area pick up

55660 DL TMT
Dump 10 MPPM 3aN on

LQSM
50090C PR TMT Bed 3aN Dump 8
50089D PL TMT Bed 3aN Dump 8
24792 ADR TMT Tex’s pit #4
50089E DL TMT Bed 3aN Dump 8
55659 DL TMT Dump 10 MPPM 3aN or LQSM
50089C PL TMT Bed 3aN Dump 8
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55658 DL TMT Dump 10 MPPM 3aN
57902 DL TMT Dump 10
57906 DR TMT trochlea II Dump 10
57903 DR TMT trochlea III Dump 10
55677E Pes phalanx Dump 10 MPPM 3aN or LQSM
55667C Pes phalanx Dump 10 MPPM 3aN or LQSM
50090A PL scapula Bed 3aN Dump 8
50084C DR humerus Bed 3aN Dump 8
57894 Ulna shaft Dump 10
55667B Pes phalanx Dump 10 MPPM 3aN or LQSM
57893 DR ulna Dump 10
55661 PR ulna Dump 10 MPPM 3aN or LQSM
50090E PR Digit II P1 (manus) Bed 3aN Dump 8
48928 Pes phalanx E9 level III 1976/2
57901 Phalanx 1 Dump 10
50642 DR femur South end 1976/2
30097 PR femur TCWW E side
45716C APL humerus shaft W wall DRP6
50084D PL humerus Bed 3aN Dump 8
55168 Cuneiform Bed 3aN Dump 10
55667A Pes phalanx Dump 10 MPPM 3aN or LQSM
55667D Pes phalanx Dump 10 MPPM 3aN or LQSM
57554 Terminal Phalanx pes Dump 8
46782 PL TMT E2 1976/2
57900 Phalanx 1 Dump 10
57899 APR femur Dump 10
57907 Unidentified fragment Dump 10
57905 PR phalanx Dump 10
21172 DR humerus Far E area south site (LQSM)
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Appendix 3. List of 33 associated bones of a single specimen of an Old World vulture (Ae-

gypii-nae) from Langebaanweg requested for loan by Albrecht Manegold, Senckenberg For-

schungsinstitut Frankfurt, Germany.

Specimen No.
SAM-PQL Description of various parts Horizon

21173 Carpal
1973. SE face third sample

LQSM
Fibula

Digit III
DL TMT (trochlea IV)

DL CMC
Furculum fragment

ADL humerus
DR radius
APL femur

Pollex
CR CMC

Ulna
ACL humerus

PR scapula
Vertebra
Vertebra
Vertebra
Vertebra
Vertebra
Vertebra

R/ shaft coracoid
P radius

ACL coracoid
DL radius

Pes 2nd phalanx
Pes 3rd phalanx

Terminal phalanx pes
Terminal phalanx pes
Terminal phalanx pes

Carpal
Carpal

ADR humerus
APR humerus
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