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Discussion

First of all, one has to consider that the 
reconstruction of the skull of LB1 is (i) based 
on a heavily deformed and extremely rain-
sodden skull. The sphenoid especially is highly 
compressed after reconstruction (Fig. 4b; Fig. 5). 
Moreover, the part of the socket for the incisors 
(premaxillary bone) is missing due to weathering 
(Fig. 4). This is demonstrated by the 3D figure 
of the midsagittal section published by BROWN 
ET AL. (2004, Fig. 4). Additionally, he listed 14 
morphological features that are “distinct from 
Homo”. Furthermore, the studies of Schwartz 
(1988), as mentioned above, ascertain that the 
morphological similarities between Pongo and 
Homo can be observed much more frequently 
than those between Homo, Pan and Gorilla. This 
can, for example, easily be demonstrated by the 
features listed in Tables 5-1 and 5-3 of Schwartz 
(1988). The traits used by SCHWARTZ (1988) differ 
only in two cases (9.4%) between Pongo and Homo, 
while Gorilla and Pan share only 9.4% with Pongo 
and Homo. This result supports our comparison 
as demonstrated in Table 1. Additionally, Pongo 
seems to very easily develop local or isolation 
variants, both within the different biotopes of 
Borneo alone as well as between Borneo and 

Sumatra (SELENKA, 1898). LB1 could therefore be 
such a variant caused by isolation and/or the 
“Island rules” (BROMHAM ET AL., 2007) that takes 
hold through the development of new variants 
of a specific species. Furthermore, this special 
variant could represent a juvenile stage of 
development at an adult age (paedomorphism). 
Such morphological changes originate from the 
well-known phylogenetic process of neoteny 
(paedogenesis).

Only the morphology of the braincase and the 
facial skeleton of LB1 are very similar to those of 
juvenile or female orangutans (Fig. 6). The contrast 
between the tiny stature and the big foot fits well 
with the straight femoral diaphysis, and the nearly 
rounded one of the tibia with the morphological 
proportions of a Pongid. Even the straight 
diaphysis of the femur can never be observed 
in the genus Homo, including microcephalics, 
but in all Pongids and Hylobatids (CZARNETZKI, 
1966; GIESELER, 1926) as a normal morphological 
feature of their adaptation to their specialised 
locomotion. This applies especially to the condyle 
tangent angle of the distal epicondyles of the 
femur (GIESELER, 1926) that can be observed only 
in non-human primates, but never in humans, 
and to a great extent to the values of the torsion 
of the humerus. Furthermore, it is well known 
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Fig. 4  Asymmetry of the skull of an orangutan from Sumatra (a) 
and LB1 (b).
a ��The normal right-left asymmetries of a skull
b  LB1 with the uncommon left-right asymmetry especially of 
the face, possibly an effect of restoration and deformation by 
embedding.

a

b
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since the discussion about the upright walk of 
Lucy at the “Ancestors: The hard evidence” 
Symposium (New York, 1984) that the bones of 
the feet of the great apes are much more similar 
to those of real human bipedalism than those of 
the hands. Recently, LIEBERMAN (2009) pointed 
out that the foot of LB1 is only very similar but 
never the same as the human foot. The CT cross-
section through the femoral cervix and through 
the middle of the femoral and tibial diaphysis are 
identical in modern Pongo and in LB1, as is well 
known from functional analyses of the femur and 
the tibia (PREUSCHOFT, 1970), the cross-section of 
the diaphysis depending directly on the direction 
of the acting and reacting forces. Taking into 
account the biomechanical principles one can 
conclude that similarities between these features 
give an indication of the similar functional 
adaptation of the anatomy of the muscles and 
the resulting kind of locomotion. This means that 
the morphological features of the extremities of 
LB1 are in good agreement with a primate-like 
locomotion and therefore very different to modern 
humans (CZARNETZKI ET AL., 1998). The differences 
in the articular surface of the wrist bones can, in 
contrast to the similarities of the scaphoid and 
capitatum between Pongo and LB1 (TOCHERI ET 
AL., 2007), never be an argument for a species-
specific differentiation, because it is known that 
these features vary even within a species, e.g. the 
occipital condyle of modern humans varies from 

circle-like and smooth to bean-like and curved 
within a human population. Only the position and 
the overall shape of the wrist bones are therefore 
essential for a precise definition of the species.

Conclusion 

The comparison of the available morphological 
features of LB1 with 23 skulls of microcephalic 
modern humans, nearly 5,000 modern humans 
from all over the world, and from Palaeolithic to 
modern times, the orangutan skulls of the State 
Collection of Anthropology and Palaeoanatomy, 
Munich, Sivapithecus, Pithecanthropus erectus 
specimens from the Far East, and further data of 
other hominoidea added from literature, led to a 
surprising result. The analysis of the morphological 
meaning of LB1 was as precise as possible and (i) 
took into account the fact that the skeletal elements 
were more distorted or less distorted depending 
on the time they had been embedded in very moist 
soil and therefore (ii) had had to be reconstructed 
by the authorised person imagining what the 
real morphology should be. Taking into account 
all these postulates together with the knowledge 
of phylogenetic principles like paedomorphism, 
neoteny, island rules, high variability within the 
genus Pongo, the high number of affinities (30 out 
of 31) with the genus Pongo and all comparable 13 
features of Sivapithecus indicus (PREUSS, 1982), the 
phylogenetic positioning of LB1 could only result 
in a position close to or within the variability of 
the genus Pongo. In particular, the features of the 
extremities like the big foot with its short big toe 
(see SCHWARTZ, 2005, p. 94), the small femur and 
tibia of LB1, its low degree of humeral torsion, 
and the elongation of the coronoid process of 
the ulna, are in best agreement with the laws of 
functional anatomy for the locomotion of a pongo-
like Hominoid.
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