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Vom Fossil zum Stammbaum

Übersicht der Homininenfossilien

Homo sapiens

Large brain, small teeth, obligate bipedalism
Small brain, very large teeth, facultative bipedalism
Small brain, large teeth, facultative bipedalism
Small brain, small teeth, quadrupedalism
Insufficient evidence

H. neanderthalensis

H. heidelbergensis
H. erectus

H. ergaster

*H. antecessor

Au. rudolfensis

*Au. bahrelghazali

*Kenyanthropus platyops

*Au. garhi

Australopithecus
habilis

P. robustus

Au. africanus

Au. afarensis*Au. anamensis

P. aethiopicus

Paranthropus
boisei

Chimpanzees

*Sahelanthropus
tchadensis

*Orrorin
tugenensis

*Ardipithecus
ramidus
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Vom Fossil zum Stammbaum

Entwicklungslinien
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Vom Fossil zum Stammbaum

Wohin gehört das Fossil

Wo11
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Wohin gehört das Fossil
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Fundstellen

Fundstellen

Wichtige Homininenfundplätze:
25 Toros-Menella (Sahelanthropus)
11 Lukeino (Orrorin)
22 Aramis (Ardipithecus)
Br10.

Br10
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Fundsituation

Das Fossil und seine Rekonstruktiomn

Wo02b, Br10



Einführung Sahelanthropus tchadensis Orrorin tugenensis Ardipithecus ramidus Verwandtschaften

Fundsituation

Das Umfeld
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Fundsituation

Die Fundsituation
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Fundsituation

Der Schädel in Fundlage

Be08
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Fundsituation

Der Befund
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Datierung, Habitat und Umwelt

Datierung der Fundschicht über 10Be/9Be
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Datierung, Habitat und Umwelt

Klima und Umwelt im Pliozän

Puntlinie:
gesamtes miozänes Chad-Bassin
gestrichelt:
holozäne Maximalausdehnung
des Lake Mega-Chad
blau: heutiger Chadsee
rot: die Fundstelle TM 266
Vi02.

Vi02
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Rekonstruktion und Deutung

Rekonstruktion und Entzerrung

Br02, Zo05
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Rekonstruktion und Deutung

Phänotypische Ähnlichkeit
rote Quadrate: Gorilla
Kreise: Pan
grün: troglodytes, blau: paniscus
X: TM 266 Varianten
Y: fossiler Homo
Z: Au. africanus
*: Au. afarensis
+: Paranthropus
Zo05.

Zo05
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Rekonstruktion und Deutung

Sicht- und Körperachse

a Homo sapiens
b Pan troglodytes
c Au. africanus
d TM 266 Zo05.

Zo05
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Fundmaterial und Herkunft

Der Lukeino Paläosee in Kenia
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Fundmaterial und Herkunft

Fundverteilung in der Lukeino-Formation

Pi01



Einführung Sahelanthropus tchadensis Orrorin tugenensis Ardipithecus ramidus Verwandtschaften

Fundmaterial und Herkunft

Die Funde
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Vergleich und Interpretation

Der Femur im Vergleich

Der Femur des Orrorin tugenensis (B) im Vergleich zu rezenten Pan troglo-
dytes (A) und Homo sapiens (E) und fossilen Paranthropus (C,D,F), Australopi-
thecus afarensis (E) und frühen Homo (G). Maßstab: 2 cm Ri08.

Ri08
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Vergleich und Interpretation

Tomographie des Femurkopfes
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Vergleich und Interpretation

Phänotypische Ähnlichkeit

 H. sapiens 
 P. troglodytes 
 P. paniscus 
 G. gorilla
 P. pygmaeus 

 O. tugenensis 
 A. afarensis 
 KNM-ER 1503
 P. robustus 
 early Homo 
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Fundmaterial und Herkunft

Die Fundstelle
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Fundmaterial und Herkunft

Der Fund

Lo09e, Wh09a, Gi09
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Umwelt und Klima

Die Fauna
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Umwelt und Klima

Klima und Umwelt

isotopic record, the connection between bipedal-
ism and C4 grass expansion starting in the late
Miocene and continuing in the Pliocene remains
a viable idea. Previous work has suggested that
the period 8 to 4 Ma records a major ecologic
transition globally as well as locally in Ethiopia.
The data from Aramis reinforce this view.
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Fig. 3. Ternary plot of phytoliths with apices of
grass/sedge (all Poaceae and Cyperaceae), palm
(globular echinate), and arboreal phytoliths/woody
dicots (parallel-piped, globular granulate, globular
smooth, and other forest indicators) as defined by
(1). Most phytolith assemblages are dominated
(>50%) by grass (and sedge) phytoliths; only
1 sample is dominated (>50%) by woody dicot
phytoliths. (A) Modern phytoliths from African
environments (20). (B) Fossil phytoliths from
Aramis (1). (C) Fossil phytoliths from Aramis
grouped by locality [average values given for each
site reported in (1)]. (D) Enlargement of (C) shows
that all sites are dominated (>50%) by grass/sedge
phytoliths and non-Ardipithecus–bearing sites are
not substantially different from Ardipithecus-
bearing sites.
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riparian environments.” In the original study of
the mammal d18O aridity index (15), the site
giving the highest water deficit (1588 mm per
year) was the Turkana region. Rivers in the
Turkana region have narrow (10s to 100s of
meters) riparian corridors abruptly grading into
grassland or desert scrubland, an excellent exam-
ple of a mosaic setting. Thus, the water deficit
calculated by White et al. (3) is compatible with
a riparian forest or woodland in an otherwise
open bushland, woody grassland, or grassland
as is found in the lower Omo Valley today. The
high water deficit value (~1500 mm) at Aramis
is similar to values in some of the hottest and
driest parts of eastern Africa today, and it

contradicts the statement that Ar. ramidus lived
“in an environment that was humid and cooler
than it is today” (1).

More species of grazing ungulates have been
recovered at Aramis than browsing ungulates. The
absence of duikers (Cephalophus spp.) among the
browsers argues against dense woodland or for-
est, whereas the dominance of kudu (Tragelaphus)
need imply only riparian thicket (16). Specialized
ambush predators in dense water-edge vegeta-
tion could explain the abundance of kudu and
the even more striking abundance of primates
(>35% of all specimens, including almost 6%
hominins). White et al. (3) stress that the fossil
fauna was heavily “ravaged” by carnivores be-

fore burial, suggesting that the fossil sites may
represent a highly biased assemblage.

We note also that the interpretations of d13C
data from browser tooth enamel are misleading.
White et al. (3) state that “relatively low primate,
giraffid, tragelaphine, and Deinotheium d13C
values indicate that small patches of closed canopy
forests were present,” but the enamel d13C values
of the browsing animals from Aramis are con-
siderably enriched in 13C compared with analogs
of these animals that live in closed canopy forests
today (17). The d13C values from Aramis are
consistent with browsing herbivores that live in
a range of environments from woodlands to
savanna.

The genera Uranomys and Praomys make
up ~50% of the micromammalian fauna and
are described as preferring biotopes associated
with abundant C4 grasses (2). Predator bias is
offered to explain their frequency in what is in-
terpreted as woodland. However, strong repre-
sentation of Uranomys and Praomys is also
consistent with the high fraction of local C4

biomass estimated from local soils using carbon
isotopes. If Louchart et al. (2) attribute the
relative abundance of these grassland microfauna
to predator bias and reject them as indicators
of Aramis habitat, then they must also reject
the environmental importance of the other rarer
species that derive from the same barn owl ac-
cumulations and from which the authors infer
woodland habitats.

We agree that “[M]odern studies on present-
day vegetation demonstrate that…surface soil
phytolith assemblages reproduce aspects of the
vegetation such as tree cover and the relative
abundance of C3 and C4 grasses” (1). Phytolith
data [table S2 in (1)] show that the average
phytolith abundance for 32 samples is 60 T 17%
grasses, 11 T 8% palms, and 29 T 15% dicots
(Fig. 3). These data strongly suggest that grasses
were a very important component of the vege-
tation at Aramis. The abundance of nonarboreal
phytoliths is inconsistent with a predominantly
woodland environment. As with the isotopic
paleosol data, phytolith assemblages across the
landscape do not vary substantially from west to
east (Fig. 2).

WoldeGabriel et al. (1) state that “The
abundance of arboreal phytoliths suggests tree
cover ranging from a present-day mosaic of
semi-deciduous forest and grassland to semi-
deciduous woodland”. This is quite different
from “habitats ranging from woodland to forest
patches” (1) and, to us, does not appear to agree
with the conclusion that “…early hominids did
not evolve in response to open savanna or mosaic
settings” (3).

MiddleAwash now joins several other projects
in Africa in which the paleoenvironmental context
for fossil remains is coming into sharp focus.
Evidence from Aramis and elsewhere clearly
shows that open savanna grassland was not the
environmental context of Ardipithecus. Savanna
grassland became widespread much later in

Fig. 1. Relationships be-
tween the fraction of C4
biomass from Aramis paleo-
sols,d13Cofsoilorganicmatter
in modern eocsystems, eco-
system classification, and
percentage of woody cano-
py cover. Orange band in
panels (A) to (C) represents
>80% of the paleosol-
derived C4 estimates in (1).
(A) Relationship between
d13C in modern tropical
soils (growing season tem-
perature >15°C) and the
fraction of woody canopy
cover as determined in the
field on an aerial basis. Data
from (8, 18, 19); blue line is
second-order polynomial fit
to data. Percentage cover
shown for 10, 25, 50, and
100% cover as 8-m diame-
ter crown height for 1 ha
area. (B) d13C values for soil
organic matter from differ-
ent tropical ecosystems as
described by the respective
authors (sources described
in Table 1). Bars show the
average values and T1 SD.
(C) Histogram of C4 values
calculated for 84 stable
isotope analyses of paleosols
from Aramis sites. Values
used are those calculated
in (1) (Table 1). Relation-
ship between percentage of
C4 in (C) and d13C values
[(A) and (B)] are as defined
in (1).
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Rekonstruktion und Deutung
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Rekonstruktion und Deutung

Zähne
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Rekonstruktion und Deutung

Becken

Au. afarensisHomo sapiens Ar. ramidus P. troglodytes

Lo09c
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Rekonstruktion und Deutung

Kreuzbein

Kreubein des Schimpansen, Au. afarensis, und Menschen.
Schimpanse und Gorilla haben mehr mit dem Kreuzbein verwachsene
Kreuzbein- und weniger Lendenwirbel als Ardipithecus, Australopithecus
und Homo. Lo10.

Lo10
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Rekonstruktion und Deutung

Fuß
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Bäume und Verwandtschaften

1 Einführung

2 Sahelanthropus tchadensis

3 Orrorin tugenensis

4 Ardipithecus ramidus

5 Bäume und Verwandtschaften
Die aufrechte Haltung und der bipedale Gang
Résumé
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Die aufrechte Haltung und der bipedale Gang

Aufrechte Haltung beim Klettern

Hi07, Th07
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Die aufrechte Haltung und der bipedale Gang

Mensch oder Affe?

Ardipithecus

CLCA

Pan     � knuckle-walker

    � highly 

        accomplished 

        climber

    � short, stiff lower 

        back 

    � flexible, grasping 

        foot

    � reinforced wrist 

        and palm

    � enlarged incisors 

        for eating fruit

� similar size in 

    males and females 

� large and dimorphic 

    canines with 

    honing

� facultative upright walker

� competent tree climber 

� retained grasping big toe

� retained primitive lower 

    pelvis and thigh 

� retained long flexible lower 

     back 

 � woodland-to-forest

     omnivore and 

     fruit eater 

 � similar size in 

        males and 

     females

    � small male 

        canine without 

        dimorphism
� palmigrade tree climber/clamberer 

   (not suspensory or knuckle-walking)

� long, flexible lower back

� flexible palm and wrist

� male canines larger than in females
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Die aufrechte Haltung und der bipedale Gang

Breite und Winkel am Schienbeingelenk

Si09
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Die aufrechte Haltung und der bipedale Gang

Gehirngrößen

St13
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Résumé

Résumé

• Die drei vorgestellten fossilen Hominiden fallen zeitlich in
den Bereich des letzten gemeinsamen Vorfahren der Gattun-
gen Pan und Homo und erlauben vermutlich Rückschlüsse
auf dessen Lebensraum und Eigenschaften.

• Eine Zuordnung auf einen der Äste des vermutlich stark ver-
zeigten Stammbaumes ist nicht möglich. Menschenähnliche
Eigenschaften können urtümliche Vorläufer der späteren
Entwicklung zum Affen sein.
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Hausarbeit und Literatur
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