



















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































various trinkets in exchange for fruits (Sanderson 1961, p. 199).

‘Wildman reports also come from East Africa. Capt. Willlam Hitchens reported in the December 1937 issue of Discovery:

“Some years ago I was sent on an official lion-hunt in this area (the Ussure and Simibit forests on the western side of the
‘Wembare plains) and, while waiting in a forest glade for a man-eater, I saw two small, brown, furry creatures come from
dense forest on one side of the glade and disappear into the thickets on the other. They were like little men, about 4 feet
high, walking upright, but clad in russet hair. The native hunter with me gazed in mingled fear and amazement. They were,
he said, agogwe, the little furry men whom one does not see once in a lifetime” (Sanderson 1961, p. 191). Were they just
apes or monkeys? It does not seem that either Hitchens or the native hunter accompanying him would have been unable to
recognize an ape or monkey. Many reports of the Agogwe emanate from Tanzania and Mozambique (Green 1978, p. 133).

From the Congo region come reports of the Kakundakari and Kilomba. About 5.5 feet talland covered with hair, they are

said to walk upright like humans. Charles Cordier, a professional animal collector who worked for many zoos and
museums, followed tracks of the Kakundakari in Zaire in the late 1950s and early 196®s. Once, said Cordier, a Kakundakari
had become entangled in one of his bird snares. “It fell on its face,” said Cordier, “turned over, sat up, took the noose off its
feet, and walked away before the nearby African could do anything” (Green 1978, p. 133).

Reports of such creatures also come from southern Africa. Pascal Tassy (1983, pp. 132-133), of the Laboratory of

Vertebrate and Human Paleontology, wrote in a review of T ’s Les Bétes Humaines d'Afrique (which has a
chapter on relict australopithecines): “Philip V. Tobias, now on the Board of Directors of the International Society of
Cryptozoology, oncetold Heuvelmans that one of his colleagues had set traps to capture living australopithecines.” Tobias,
from South Africa, is a recognized authority on Australopithecus.

According to standard views, the last australopithecines perished approximately 750,008 years ago, and Homo erectus died

out around 200,008 years ago.

The Neanderthals, it 1s said, vanished about 35008 years ago, and since then fully modern humans alone have existed

throughout the entire world. Yet many sightings of different kinds of wildmen in various parts of the world strongly
challenge the standard view. Also, recent fossil skulls reportedly display anomalously primitive features. For example,
Nature (1908, vol. 77, p. 587) published a report by Dr. K. Stolyhwo on a recent Neanderthal skull, found as part of a
skeleton in a tombthatalso contained a suit of chainarmorand iron spearheads. Stolyhwo said theskull was similar to the
Spy Neanderthal skull.

10.12 Mainstream Science and Wildman
Reports

Despite all the evidence we have presented, most recognized authorities in anthropology and zoology decline to
discuss the existence of wildmen. If they mention wildmen at all, they rarely present the really strong evidence for their
existence, focusing instead on the reports least likely to challenge their disbelief.

Skeptical scientists say that no one has found any bones of wildmen; nor, they say, has anyone produced a single body, dead

or alive. But as we have seen, hand and foot bones of wildmen, and even a head, have been collected. Competent persons
report having examined bodies of wildmen. And there are also a number of accounts of capture. That none of this physical
evidence has made its way into museums and other scientific institutions may be taken as a failure of the process for
gathering and preserving evidence. The operation of what we could call a knowledge filter tends to keep evidence tinged
with disrepute outside official channels.

However, some scientists with solid reputations, such as Krantz, Napier, Shackley, Porshnev, and others, have found in the

avallable evidence enough reason to conclude that wildmen do in fact exist, or, at least, that the question of their existence
is worthy of serfous study.

Myra Shackley wrote to our researcher Steve Bernath on December 4, 1984: “As you know, this whole question is highly
topical, and there has been an awful lot of correspondence and publication flying around on the scene. Opinions vary, but I
guess that the commonest would be that there 1s indeed sufficient evidence to suggest at least the possibility of the existence
of various unclassified manlike creatures, but that in the present state of our knowledge it is impossible to comment on their
significance in any more detail. The position is further complicated by misquotes, hoaxing, and lunatic fringe activities, but
a surprising number of hardcore anthropologists seem to be of the opinion that the matter is very worthwhile investigating.”

So there is some scientific recognition of the wildman evidence, but it seems to be largely a matter of privately expressed

views, with little or no official recognition.



Always Something New Out of Africa

Always something new out of Africa. -Pliny the Elder (a.d. 27-79)

The controversies surrounding Java man and Bei jing man, what o speak o Castenedolo man and the European
eoliths, have long since subsided. As for the disputing scientists, most of them are in their graves, their bones on the way to
disintegration or fossilization. But today Africa, the land of Australopithecus and Homo habilis, remains an active
battlefield, with scientists skirmishing to establish their views on human origins.

Only in the later decades of the twentieth century did paleoanthropologists shift the main focus of their discipline from

Europe and Asia to Africa But the importance of Africa was foreseen by Darwin (1871, p. 199), who wrote in The Descent
of Man: “In each great region of the world the living mammals are closely related to the extinct species of the same region.
It 1s, therefore, probable that Africa was formerly inhabited by extinct apes closely allied to the gorilla and chimpanzee; and
as these two specles are man’s nearest allies, it is somewhat more probable that our early progenitors lived on the African
continent than elsewhere.”

In this chapter, we survey the history of paleoanthropological discoveries in Africa. The finds from the early part of the

twentieth century, such as Reck’s skeleton (Section 11.1) and the Kanjera skulls and Kanam jaw (Section 11.2), were
controversial. According to their discoverers, these fossils represented evidence for anatomically modern humans in the
Early P lous finds to occur even in the latter part of the twentieth century. Among these we may
number the Kanapoi humerus (Section 11.5.1), the ER 1481 femur from Lake Turkana (Section 11.6.3), and the Laetoli
footprints (Section 11.10). Scientists have said all of them are morphologically within the modem human range. But instead
of taking these fossils as evidence for anatomically modern humans in unexpectedly ancient times, scientists have generally
said they show that protohuman creatures such as Aust ralopithecus and Homo habilis had skeletal features resembling those
of modem humans. Indeed, most scientists have y depicted Australopithecus and Homo habilis as essentially
human below their apelike heads. They also say that these creatures were exclusively terrestrial and bipedal in the human
fashion. But there is much evidence that this view is mistaken, and that the australopithecines and habilines were very well
adapted forlife in the trees (Section 11.8).

11.1 Reck’s skeleton

The first significant African discovery related to human origins and antiquity occurred in 1913. In that year,
Professor Hans Reck, of Berlin University, conducted investigations at Olduvai Gorge in Tanzania, then German East
Africa. During his stay at Olduval Gorge, Reck found a human skeleton that would remain a source of controversy for
decades.

11.1.1 The Discovery

Whileone of Reck’s African collectors was searching for fossils on the northern slope of Olduvai Gorge, he
spotted a piece of bone sticking up from the earth near a bush (Wendt 1955, p. 418). After clearing away the surface rubble,
the collector saw parts of a complete and fully human skeleton embedded in the rock. He d Reck, who then had
the skeleton taken out in a solid block of hardened sediment. The human skeletal remains, including a complete skull
(Figure 11.1), were strongly cemented in the surrounding matrix, which had to be chipped with hammers and chisels
(MacCurdy 1924a, p. 423).




Figure 11.1. Thi's skull is from a fully human skeleton found in 1913 by H. Reck at Olduvai Gorge,
Tanzania (Reck 1933, plate 31).

Reck identified a sequence of five beds at Olduvai Gorge. The first four beds are water-laid volcanic tuffs of
various colors. Bed I is grey and yellow. Bed II is generally of a buff color, although the upper portion has a reddish tint.
Bed 11T is bright red, while Bed IV is grey, or brownish. Bed V, a loesslike deposit, is brownish (Hopwood 1932, p. 192).

Atthetopand base of Bed V are hard whitish layers of a limestonelike deposit of calcrete, or steppe-lime. The sequence of
beds (Table 11.1) outlined by Reck is still in use today, except that upper Bed IV is now referred to as the Masek formation
and Bed V has been divided into several distinct formations (M. Leakey 1978, p. 3). From oldest to youngest they are the
Lower Ndutu, Upper Ndutu, and Naisiusiu formations (Oakley et al. 1977, p. 169).



TABLE 111
Stratigraphy of @lduvai Gorge, Tanzania

St Calcrete layer
(Yearsar)
32.000 Naisiusin
690,000 Upper Ndutu
Lower Ndutu
400,800 Calcrete layer
Masek
b (formerly part of [V)
700,000
OLTV
1,150,080
1,700,600 i |




The skeleton was from the upper part of Bed IL Just below the skeleton were fossils of Elephas antiquus recki
(Hopwood 1932, p. 192). To Reck, the faunal evidence indicated the human skeleton was of Middle Pleistocene age,
roughly contemporary with Dubois’s Java man, now thought to be about 800,808 years old. Modern dating methods,
however, give the uppermost part of Bed II a late Early Pleistocene date of around 1.15 million years (Oakley et al. 1977, p.
166).

The overlying layers were not, however, intact. The skeleton had been found on the side of Olduvat Gorge, about 3 or 4

meters (L® to 13 feet) below the level of the plain (Protsch 1974, p. 379). Here (Figure 11.2) the overlying layers (BedsIII,
1V, and V) had been worn by erosion. Bed II was, however, still covered by rubble from bright red Bed I1Tand from Bed V
(Hopwood 1932, p. 194). It was clear to Louis Leakey (1932b) that perhaps as little as 58 years ago, the site would have
been covered by “a small relic of Bed 3 overlain by Bed 5" the latter containing hard layers of calcrete. Beds III and V
were present on the slope just above the spot where the skeleton was found. Bed IV was missing in the immediate area,
apparently removed by erosion before the deposition of Bed V.

Reck, understanding the significance of his find, carefully considered the possibility thatthe human skeleton had arrived in
Bed II through burial or earth movements. He determined this was not the case. Reck (1914b) said: “The bed in whichthe
human remains were found, without any accompanying cultural objects, showed nosign of disturbance. The spot appeared
exactly like any other in the horizon. There was no evidence of any refilled hole or grave” (Hopwood 1932, p. 193).

Figure 11.2. This section of the northern slope of Olduvai Gorge (after Hopwood 1932, p.192) shows the
location where H. Reck found a fully human skeleton in 1913 in upper Bed II. Bed II is 1.15-1.7 million years old
(Oakley et al. 1977, p. 166).



Later, Reck (1926) provided this account: “In some graves, the existence of refilling can be obscured by
tamping downthe ground and so forth. But artificial disturbance of the strata also results in the mixing together of different
kinds of excavated earth. This should be quite evident in the present case. . . . But there was no sign of mixing of earth of
different colors, nor were there any fragments of calcrete found mixed into the earth by the skeleton. Nothing of the sort
was observed during the inspection of the original site and its surroundings at Olduvai nor in later examination of the matrix
in which the skeleton was encased during transport to Germany” (Reck 1926, pp. 85-86; Hopwood 1932, p. 193).
According to Reck, the strata at thesite had not undergone any geological resorting by which, as Wendt (1955, p. 420)
suggested, a recent layer, containing the skeleton, mighthave been forced into an older one.

In an unpublished manuscript, Reck observed: “The sediment . . . is so constituted that the artificial breaking of the bed with

its visible layering by the digging of a grave would necessarily be recognizable.

The wall of the grave would have a definite border, an edge that would show in profile a division from the undisturbed

stone. The grave filling would show an abnormal structure and heterogeneous mixture of excavated materials, including
easily recognizable pieces of calcrete. Neither of these signs were to be found despite the most attentive inspection. Rather
the stone directly around the skeleton was not distinguishable from the neighboring stone in terms of color, hardness,
thickness of layers, structure, or order” (Hopwood 1932, pp. 193-194).

In his first report, Reck (1914a) observed: “The skeleton in the grave was complete, though somewhat shifted and

compressed [Figure 11.3]. It lay in horizontal position, exactly parallel to the layers of stone in which it was embedded, just

as were all the faunal remains” (Hopwood 1932, p. 193).

Figure 11.3. The skull found by H. Reck in Bed IT of Olduvai Gorge was distorted (Reck 1933, plate 30).
W. O. Dietrich (1933) believed this distortion argued against the skeleton being a recent shallow burial.



This sheds light on the question of burial. Beds I through IV at Olduvai were laid down by water in a lake bed,
producing a distinct sequence of thin layers. Before the deposition of the overlying Ndutu Beds, starting 400,000 years ago
(Oakley et al. 1977, p. 166), faultingtilted the Olduvai strata in an east-west direction. If the skeleton had been buried in
Bed II fairly recently, it probably would have intersected at an angle the layers of Bed II, here tilted about 7 degrees
(Hopwood 1932, p. 192).

The skeleton’s distortion by compression was also significant (Figure 11.3, p. 629). W. O. Dietrich, writing in 1933, stated

that this feature of the skeleton argued against its being a recent, shallow burial in the top of Bed I. Its condition indicated a
substantial accumulation of sediments had once covered it (Dietrich 1933, pp. 299-303). According to Reck, the deposition
of the skeleton took place during the formation of Bed II. Later, the full weight of Beds III and IV would have covered the
skeleton. Still later, after the erosion of Bed IV, Beds IIT and V would have covered the skeleton. All in all, the skeleton’s
condition and stratagraphic position appeared to rule out recent burial.

Reck returned to Germany, carrying Olduvai man’s skull with him. He left the rest of the skeleton, encased in a block of

Bed II sediment, to be shipped with the expedition’s baggage.

Upon Reck’s return to Germany, his African discovery attracted immediate attention, both in the popular press and in

scientific circles. A leading American anthropologist, George Grant MacCurdy (1924a, p. 423) of Yale University,
considered Reck’s discovery to be genuine: “The human skeleton . . . came from the next to the lowest horizon (No. 2). . . .
The skeleton was found some 3 or 4 meters (10 to 13 feet) below the rim of the Oldoway gorge, which here s about 40
meters [131 feet ] deep. The skeleton bore the same relation to the stratified beds as did the other mammalian remains, and
was dug out of the hard clay tufa with hammer and chisel just as these were. In other words, the conditions of the find were
such as to exclude the possibility of an interment. The human bones are therefore as old as the deposit (No. 2).” He also
agreed that the skeleton was of modern type: “Judging from the photograph of the skeleton still insitu, the man of Oldoway
gorge did not belong to the Neandertal, but rather to the Aurignacian type” (MacCurdy 1924a, p. 423). Aurignacianrefers to
Cro-Magnon man, the first representative of Homo sapiens sapiensin Europe.

11.1.2 Leakey’s conversion

Louis Leakey (1928, p. 499) examined Reck’s skeleton in Berlin, but he initially judged it more recent than
Reck had claimed. Otherscientists agreed.

In 1931, Leakey and Reck, attempting to settle the issue, visited the site where the skeleton had been found. Along with

them were A. T. Hopwood of the British Museum of Natural History, Donald MacInnes, and geologist E. V. Fuchs. After
studying the geology, Leakey and Hopwood were won over to Reck’s point of view. Leakey was also influenced by new
discoveries of stone implements in Beds I and II of Olduvai Gorge. As we have seen, Reck originally reported that no
cultural remains were found in Bed II a fact that had caused Leakey to judge the skeleton not very old (Goodman 1983, p.
107).

In a letter published in Nature, the prestigious British science review, Leakey, Hopwood, and Reck confirmed that the

skeleton was not buried from Bed IV, as Leakey had suggested in his book The Stone Age Cultures of Kenya Colony (1931),
but was native to Bed II, as originally reported by Reck. They concluded that the skeletal remains belonged to an
anatomically modern Homo sapiens who had lived during Africa’s Upper Kamasian pluvial (rainy) period (L. Leakey et al.
1931), equivalent to the Mindel glacial period of the European middle Middle Pleistocene. This made Reck’s skeleton
roughly contemporary with Beijing man and Java man, both from the Middle Pleistocene. But, as previously mentioned,
uppermost Bed II at Olduvai Gorge is now given a late Early Pleistocene age of 1.15 million years. By modern accounts,
Homo sapiens sapiens is not thought to be more than 100,000 years old, although some specimens regarded as early Homo
sapiens are dated at around 300,000 years.

In an article published in the 7imes of London, Leakey stated that his firsthand research in Africa had established “almost

beyond question that the skeleton of a human being found by Professor Reck in 1913 is the oldest authentic skeleton of
Homo sapiens” (Goodman 1983, p. 107). This led Leakey to announce that Beijing man and Java man were not direct
human ancestors. How could they be, when Reck s skeleton, fully human, was just as old as they were?

Hopwood later published his own account of the 1931 expedition to Olduvai. Hopwood (1932, p. 193) stated: “Examination

of the site in 1931 confirmed the observation that the bed in which the skeleton lay was undoubtedly, Bed IL” Hopwood
(1932, p. 194) added: “The slope is covered by rubble from Beds III and V in such a manner that it is difficult to see how a
shallow grave could be dug and filled again without including some of this rubble.”

From his study of the stratigraphy and the rate of erosion, Hopwood concluded that as little as 250 years ago “the place

where the skeleton lay would certainly have been covered by the lower hard layer [of Bed V calcrete], which is ten to
twelve inches thick.” Hopwood pointed out that the calcrete layers at the site were extremely hard. He once saw laborers



working with heavy crow bars take two full days to dig a hole just 2 feet square and 3 feet deep through similar material.
The nearly impenetrable character of the calcrete appeared to rule out burial (Hopwood 1932, p. 194). Furthermore, the Bed
1I sediments themselves were quite hard at that point. The skeleton found by Reck in 1913 had to be extracted with
hammers and chisels.

After reproducing statements from Reck’s original reports, Hopwood (1932, p. 194) stated: “It is clear that Professor Reck,

when he found the skeleton, thought it possible that he might be dealing with an intrusive burial, that he was careful to look
for evidence for this, and that he failed to find it.”

Hopwood (1932, p. 195) concluded: “it seems to follow from the original evidence of Professor Reck that the skeleton lay

in undisturbed sediment without trace of foreign matter. The ethnological evidence appears to show, that despite physical
resemblances, the skeleton is not of the Masai, who inhabit the country today, and that in pre-Masai days the actual part of
the bed was in such a position that it was inaccessible to a tribe only with native tools. Hence the conclusion of my
colleagues and myself that the skeleton was enclosed in Bed II before that bed was covered by later deposits; and in that
sense we regard the skeleton as contemporary with Bed IL.”

Around this time, Sir Arthur Keith, who initially thought Reck’s skeleton recent, also adopted the Bed II date. But not

everyone agreed withthe conclusion that Leakey and Hopwood reached after their 1931 expedition.

11.1.3 Cooper and Watson launch their
Attack

In February of 1932, Nature printed a letter by zoologists C. Forster Cooper of Cambridge and D. M. S. Watson
of the University of London. They suggested that the completeness of the skeleton found by Reck clearly indicated it was a
recent burial (Cooper and Watson 1932a, p. 312).

Cooper and Watson (1932a, p. 312) stated: “Complete mammalian skeletons of any age are, as field palaeontologists know,

of great rarity. When they occur, their perfection can usually be explained as the result of sudden death and immediate
covering by volcanic dust” Even here, Cooper and Watson admitted that examples of complete, naturally-deposited
skeletons, although rare, do in fact occur. They gave one circumstance for such an occurrence and indicated there might be
others.

Cooper and Watson, casting further doubt on the claimed age for Reck’s skeleton, contended that no one had yet found

anatomically modern human skeletal remains anywhere near as old. They dismissed the Galley Hill skeleton, claiming it
was “never seen insitu by any trained observer” (Cooper and Watson 1932a, p. 312). This is not unreasonable. As far as we
can tell, the Galley Hill skeleton could be recent, but there is also evidence suggesting it could be from the middle Middle
Pleistocene (Section 6.1.2.1). Cooper and Watson then mentioned the Ipswich skeleton, observing that it had “been
withdrawn by its discoverer.” While it is true that J. Reid Moir did change his mind about the age of the Ipswich skeleton,
our own study (Section 6.1.3) shows that there is still reason to think it might be from the middle Middle Pleistocene.

Cooper and Watson (1932a, p. 312) then referred obliquely to “other fragments, found long ago . . . entirely without

satisfactory evidence as to their mode of occurrence.” They ignored (or were ignorant of) the finds at Castenedolo, Italy
(Section 6.2.2). There G. Ragazzoni, a professional geologist, found in situ, in a Pliocene formation, a fairly complete and
anatomically modern human skeleton, as well as parts of others.

In May 1932, Leakey replied to Cooper and Watson. In a letter to Nature, he argued that no more than 50 years ago the

reddish-yellow upper part of Bed II would have been covered by an intact layer of bright red Bed IIL If the skeleton had
been buried in recent times (50 or more years ago), there should have been a mixture of bright red and reddish-yellow
sediments in the grave filling. Such was not the case. “T was lucky enough personally to examine the skeleton at Munich
while it was still intact in its original matrix,” wrote Leakey, “and could detect no trace whatever of such admixture or
disturbance.” He added: “The bones of the skeleton . . . are, as far as I know, every bit as mineralized as most of the bones
from Bed No. 2 itself” (L. Leakey 1932a, p. 721). This would argue against their being very recent.

Leakey, however, agreed with Cooper and Watson that Reck’s skeleton had arrived in its position in Bed II by burial, but he
did not think the burial was recent. “My own personal belief,” wrote Leakey, “is that contemporary man, living on the edge
of the then existing Oldoway lake, buried the skeleton into the muddy, clayey edge of the lake whilst Bed No. 2 was in the
process of being deposited, for Bed No. 2 is essentially a shallow water deposit at the place where the skeleton was
found” (L. Leakey 1932a, p. 721). Reck, on the other hand, believed that the individual had drowned and been covered by
sedimentation.

Some scientists had called attention to apparent filing of the teeth of Reck’s skeleton, suggesting this was characteristic of



the tribal people inhabiting the region during recent historical times. To this Leakey replied: “I have personally examined
the so-called ‘filing’ of the teeth of the Oldoway man on the original specimen at Munich, and this filing’ has no
resemblance to any filing done by native tribes to-day, and it is, to my mind, exceedingly doubtful if it can be called filing
atall” (L. Leakey 1932a, p. 721).

Leakey then referred to his own finds at Kanam and Kanjera (Section 11.2), which he believed supported the Middle

Pleistocene antiquity of Reck’s skeleton. “Actually in situ at a place called Kanam,” stated Leakey, “in the same horizon as
the Pre-Chellean tools and the Deinotherium, we found a fragment of a mandible of Homo sapiens type, thus putting Homo
sapiens in East Africa back one stage further than Oldoway Man—in fact, in deposits of the same age as Bed No. 1 at
Oldoway” (L. Leakey 1932a, p. 722). The upper part of Bed I at Olduvai is now thought to be about 1.7-1.8 million years
old (Oakley et al. 1977, p. 166).

About the Kanjera finds, Leakey reported: “We have . . . found fragments of the skulls of three different individuals of

Homo sapiens type completely mineralised and just washed out of the exposures by the rains. They are inthe same state of
complete mineralisation as the remains of Elephas antiquus,

Hipparion, etc, from the same beds, and 1 have personally no doubt whatever that they were in situ a month or two ago,

before the beginning of the present rainy season. These later remains are probably, then, the contemporary of the Oldoway
skeleton, and since we have fragments which make up the greater part of the skull cap of one of the [Kan jera] individuals,
an interesting comparison will be possible later on” (L. Leakey 1932a, p. 722).

C. Forster Cooper and D. M. S. Watson were still not satisfied. In June 1932, they said in a letter to Nature that red pebbles

from Bed III may perhaps have been discolored. “Mere proximity to a large decaying body often alters the character of a
matrix,” said Cooper and Watson (1932b). This would explain why Reck and Leakey did not see the Bed III pebbles in the
matrix surrounding the skeleton. Hopwood, however, disagreed that Bed II pebbles would havelost their bright red color.
He pointed out that the top of Bed II, in which the skeleton was found, was also reddish and stated: “The reddish colour of
the matrix is against the theory that any inclusions of Bed III would have been decolorised by decomposition
products” (Hopwood 1932, p. 194).

In support of their post-Bed II burial hypothesis, Cooper and Watson offered additional explanations for the absence of Bed

111 materials in the supposed grave filling. According to Cooper and Watson (1932b), the grave diggers would have taken
the red Bed III materials out first and thrown them back in last, on the top. This would explain why no Bed III materials
were present in the matrix immediately surrounding the skeleton in Bed I But this hypothesis depends on a fairly deep
grave, with lots of Bed II materials being thrown out of the grave upon the previously removed Bed III materials. This
would insure little mixing when the materials were placed back into the grave. But the hardness of the Bed II materials
argues against a deep burial. When Reck found the skeleton, it had to be removed with chisels. So if there were a burial, it
would most likely have been a shallow one. And in a shallow grave, dug through the rubble of Beds III and V a short
distance into Bed II, mixing of materials from Beds II, III, and V would have been hard to avoid in the grave refilling. Since
no mixing was vistble, there was, all things considered, probably no post-Bed II burial.

Another suggestion—the skeleton was buried horizontally into Bed II, from the side of Olduvai Gorge. Therefore, no Bed

III materials were found in the skeleton’s matrix. But Hopwood (1932, p. 194) said: “It would appear that the onus of proof
lies on those who might wish te make such a suggestion.” The hardness of Bed II poses a substantial obstacle to horizontal
burial.

Furthermore, in an October 1932 letter to Nature, Leakey (1932b) pointed out that the side of the cliff had receded about 2

feetsince 1913. At thisrate, a few centuries ago the side of the cliff would have beenmany yards past the present position
of the skeleton. So any burial by horizontal tunneling must have taken place fairly recently. And Hopwood (1932, p. 194)
noted: “The present inhabitants of the country, the Masat, rarely bury their dead.” And if they did, they did not dig tunnels.
Hopwood, describing current Masai burial practices, said: “the shallow grave (about one metre [3 feet] deep) is filled with
stones and earth.” The stones are meant “to keep hyaenas from abstracting the body.” Reck’s skeleton was not surrounded
by stones.

Leakey’s measurements also showed that since 1913 erosion had lowered the land surface near the skeleton’s resting place

by about 6 inches. Repeating a conclusion he had expressed in his May 1932 letter, Leakey said: “my own estimate is that a
time less than fifty years before Prof. Reck came to Oldoway, thesite where he found the skeleton was covered by a deposit
consisting of a very small relic of Bed 3 overlain by Bed 5 and the steppe lime” (L. Leakey 1932b). Therefore, if a burial
took place 58 or more years ago, workers would have had to dig through bright red layers of Bed III materials and the hard
calcrete layers of Bed V. And neither Leaky nor Reck had seen any materials from Bed III or Bed V present in the
skeleton’s matrix.

But Cooper and Watson (1932b) called Leakey’s 50-year estimate “a guess.” They thought it was possible that Bed I could
have been exposed for a very much longer time, allowing the skeleton to be buried without the difficulty of digging through



the bright red Bed IIT materials or the hard calcrete layers of Bed V. The longer period of time would also allow for the
subsequent fossilization of the skeleton. But the high rate of erosion observed by Leakey did not support the view
maintained by Cooper and Watson.

Also, Hopwood (1932, p. 194) observed that Bed II was, at the time the skeleton was excavated, covered with a rubble of

Bed Il and Bed V materials, along with pieces of steppe lime, or calcrete. So even if the overlying beds were not intact, a
very recent burial should nevertheless have caused their loose materials to be mixed in the grave filling.

In his October letter, Leakey responded to criticism of his proposal that Reck’s skeleton had been buried during the

formation of Bed II, a shallow Middle Pleistocene lake bottom. Leakey suggested that the deposit might have been dry
during parts of the year, as often occurs with African lakes. He also remarked that burial in shallow water is not unknown.
“Even to-day in certain circumstances,” he wrote, “some native tribes dispose of the bodies of undesirables, such as
suicides, in just such a way, ‘so as to prevent the spirit from escaping’” (L. Leakey 1932b).

Leakey also replied to a suggestion by Cooper and Watson that the Kanam and Kanjera discoveries were irrelevant to the

solution of the question of the age of Reck’s skeleton. ‘I must, however, add,” he wrote, “that I do regard the discovery of
the Kanam mandible and Kanjira skulls as relevant to the Oldoway problem, in that they at least show that Homo sapiens
was in existence at the time when Bed 2 at Oldoway was being formed” (L. Leakey 1932b, p. 578).

11.1.4 Reck and Leakey change their Minds

Despite the broadsides from Cooper and Watson, Reck and Leakey seemed to be holding their own. But in
August 1932, P. G. H. Boswell, a geologist from the Imperial College in England, gave a perplexing report in the pages of
Nature.

Professor Mollison had sent to Boswell from Munich a sample of what Mollison said was the matrix surrounding Reck’s
skeleton. Mollison, it may be noted, wasnota completely neutral party. As early as 1929, hehad expressed his belief that
the skeleton was that of a Masai tribesman, buried in the not too distant past (Protsch 1974, p. 380).

Boswell (1932, p. 237) stated thatthe sample supplied by Mollison contained “(a) pea-sized bright red pebbles like those of
Bed 3, and (b) chips of concretionary limestone indistinguishable from that of Bed 5 and enclosing at least one mineral (an
amphibole), in relative abundance, not found in Beds 2 and 3, but present in Bed 4.” Boswell took all this to meanthatthe
skeleton had been burled after the deposition of Bed V, which is topped by a hard layer of steppelime, or calcrete. At the
time he wrote his report, he was unaware that there wasalso a layer of calcrete at the bottom of Bed V.

The presence of the bright red Bed I1I pebbles and Bed V limestone chips in the sample sent by Mollison certainly calls for

some explanation. Reck and Leakey had both carefully examined the matrix at different times over a period of

20 years. They did not report any mixture of Bed III materials or chips of limestonelike calcrete, even though they were
specifically looking for such evidence. So it is remarkable that the presence of red pebbles and limestone chips should
suddenly become apparent.

Inshort, we are faced with contradictory testimony. It would appear that at least one of the participants in the discovery and

the subsequent polemics was guilty of extremely careless observation—or cheating.

Reck had studied the matrix at the site. And both Reck and Leakey had studied the matrix directly in contact with the

skeleton in Munich. Did they fail to see the red pebbles and chips of limestone, or make false statements about their absence
in the matrix? Neither possibility seems likely.

Later, Boswell and other scientists in England studied a sample sent from Munich, in isolation from any of the bones.

Mollison, we have already noted, had for years expressed his own view that the skeleton was arecentburial. His statement
assuring Boswell that the sample was part “of the material in which the Oldoway skeleton had been embedded” 1s thus open
to question.

Cooper and Watson (1932b) had pointed out in one of their letters to Nature: “The photographs published by Prof. Reck

show that the whole of the upper and a good deal of the lateral surfaces of the skeleton were exposed during the excavation



made for its removal. . . . It need scarcely be pointed out that the only material certainly of the grave infilling carried to
Munich in this way is that which is contained within the ribs and between the limbs and the trunk.” Did Mollison carefully
take his sample from within the ribs or between the legs of Reck’s skeleton? Or did he take it from matrix materials that
may have come from elsewhere on the block of sediment that contained the skeleton? None of the reports we have seen give
any information that would allow these questions to be answered.

Even if the matrix sample supplied by Mollison was suitable for analysis, the presence of limestone chips (containing

amphibole) is of ambiguous significance. E. J. Wayland (1932), head of the Geological Survey of Uganda, wrote in a letter
to Nature: “The fact that the matrix . . contained bits of concretionary limestone containing a mineral characteristic of Bed
4 does not prove the burial to be post-Bed 5, for Bed 4 contains concretionary limestone, and for that matter so do the other
beds, notexcluding Bed 2.”

Itseems that Boswell's mineral test, 1f accepted at face value, most strongly supports aBed IV burial. During such a burial,

Bed IV limestone chips and bright red Bed III pebbles could have been mixed into Bed II sediments. But a Bed IV burial
would still give the anatomically modern skeleton an unexpectedly great age (Table 11.1, p. 629) of 480,000 to 700,000
years.

Keep in mind, however, that Reck, who examined the skeleton in situ, saw no signs of limestone chips or bright red

pebbles, although he looked carefully for them. This suggests that no burial activity disturbed any layers of limestonelike
calcrete in Beds IT, IIT, IV, or V.

The debate about the age of Reck’s skeleton became more complicated when Leakey brought new soil samples from

Olduvai. Boswell and J. D. Solomon studied them at the Imperial College of Science and Technology. They reported their
findings in the March 18, 1933 issue of Nature, in a letter signed also by Leakey, Reck, and Hopwood.

The letter contained this very intriguing statement: “Samples of Bed II, actually collected at the ‘man site,” at the same level

and in the immediate vicinity of the place where the skeleton was found consist of pure and wholly typical Bed II material,
and differ very markedly from the samples of matrix of the skeleton which were supplied by Prof. Mollison from
Munich” (L. Leakey et al. 1933, p. 397). This adds to our suspicion that the matrix sample supplied by Mollison to Boswell
may not have been representative of the material closely surrounding Reck’s skeleton.

Reck and Leakey, however, apparently concluded fiom the new observations that the matrix sample from Reck’s skeleton

was in fact some kind of grave filling, differentfrom pure Bed II material. As far as we can tell, they offered no satisfactory
explanation for their previous opinion that the skeleton had been found in pure, unmistakable Bed II materials.

Instead, both Reck and Leakey joined Boswell, Hopwood, and Solomon in concluding that “it seems highly probable that

the skeleton was intrusive into Bed II and that the date of the intrusion is not earlier than the great unconformity which
separates Bed V from the lower series” (L. Leakey et al. 1933, p. 397).

It remains somewhat ofa mystery why both Reck and Leakey changed their mindsabouta Bed I date for Reck’s skeleton.

Perhaps Reck was simply tired of fighting an old battle against odds that seemed more and more overwhelming. At the time
Reck had discovered his skeleton, many scientists were still somewhat uncertain about the evolutionary status of Dubois’s
Middle Pleistocene Java man. This left some room for controversial discoveries such as Reck’s. Butby the 1930s, after
Black’s discovery of Beijing man, the sclentific community had become more uniformly committed to the idea that a
transitional ape-man was the only proper inhabitant of the Middle Pleistocene. An anatomically modern Homo sapiens
skeleton in Bed II of Olduvai Gorge did not make sense except as a fairly recent burial.

Leakey, almost alone, remained very much opposed to the idea that Java man (Pithecanthropus) and Beijing man

(Sinanthropus) were human ancestors. In his discoveries at Kanam and Kanjera, he believed he had indisputable evidence
for the presence of Homo sapiens in the same period as Pithecanthropus and Sinanthropus (and Reck’s skeleton). So
perhaps he abandoned the fight over Reck’s highly controversial skeleton in order to strengthen support for his own recent
finds at Kanam and Kanjera.

There is substantial circumstantial evidence in support of this hypothesis. In the issue of Nature (March 25, 1933)

immediately following the one carrying Leakey’s reversal on Reck’s skeleton (March 18, 1933), there appeared the
following notice in Nature’s “News and Views” section: “On March 18-19 a conference summoned by the Royal
Anthropological Institute met at St. John’s College, Cambridge, under the presidency of Sir Arthur Smith Woodward, to
receive reports on the human skeletal remains discovered by Dr. Leakey’s archaeological expedition to East Africa in the
autumn of last year.” We shall discuss the conference report later in this chapter (Section 11.2.3). For now, we simply note
that Leakey’s statement abandoning his previous position on the antiquity of Reck’s skeleton appeared in Natureon the
same day as the opening of a conference that would bear heavily on his reputation as a scientist.

In the March 18 issue of Nature, C. Stanton Hicks, of the University of Adelaide, Australia, complained about the



disadvantages of practicing science in the outlying regions of the British Empire: “The old-established scientific societies
with all thelr tradition and prestige, their facilities for publication and criticism of original work, and their influence in
paving the way to higher posts, are in Great Britain.” Leakey was a colonial, born and raised in British East Africa. In the
conference convened to review his discoveries at Kanam and Kanjera, this promising young scientist’s fate hung in the
balance. He would perhaps be accepted into the elite circles of British science, and given a post at Cambridge, or perhaps be
banished into obscurity, lucky to occupy a professorship in an outlying university. It is quite possible Leakey thought it best
to withdraw his reputation from somebody else’s controversial fossil and thus pave the way for acceptance of his own
better-dated finds at Kanam and Kanjera. After all, some of the most vocal opponents of Reck'’s skeleton, such as Boswell,
Solomon, Cooper, Watson, and Mollison, would be sitting on the committee that would review the Kanam jaw and Kan jera
skulls. As we shall see, the committee accepted the Kanam and Kan jera finds.

In his memoirs, Louis Leakey (1972, pp. 37-38) gave a brief and somewhat confusing review of his involvement with

Reck’s skeleton. He said the debate about the skeleton’s age was resolved by a mineral analysis conducted by Boswell after
a 1935 visit to Olduvai Gorge. This version is repeated, almost verbatim, in Cole’s 1975 biography of Leakey. But, as far as
we can tell, Boswell’s mineral analysis was perfermed in 1933, and the results were reported in the March 18, 1933 letter to
Nature, signed by Boswell, Leakey, Reck, Hopwood, and Solomon.

According to the new view outlined in the March 1933 letter, intact Beds III and IV at Olduvai Gorge were stripped away

by erosion at the location of the skeleton. Bed II, thus exposed, would have probably still been covered by some remnants
of Bed III and perhaps a thin layer of calcrete, or steppe-lime. The burial supposedly took place at this time. Subsequent to
the burial, the layers of Bed V, including thick, hard layers of calcrete, were deposited. The authors of the March 1933 letter
said: “it seems certain that the skeleton was deposited where it was found before the main mass of Bed V, and the overlying
steppe-lime were formed, that 1s, the skeleton appears to have been buried at the time of the existence of the old land surface
connected with the steppe-lime at the base of Bed V" (L. Leakey et al. 1933, pp. 397-398).

This still gives a potentially anomalous age for the fully human Reck’s skeleton. The base of Bed V is about 400,000 years

old, according to current estimates (Table 11.1, p. 629). Therefore, even according to the revised position taken by Reck and
Leakey, the skeleton could be at least 400,000 years old. This is true even if, as Boswell claimed in his August 1932 letter,
the matrix sample supplied by Mollison contained deep red pebbles like those of Bed III and pieces of steppe-lime with a
mineral characteristic of Bed IV. Today, however, most scientists believe that Homo sapiens sapiens first appeared about
100,000 years ago, as shown by the Border Cave discoveries in South Africa.

The March 1933 letter to Nature concluded with some interesting observations about stone tools found “in the basal

deposits of Bed V” and on an “old land surface” at the same level as the steppe-lime just below Bed V. These tools, said the
authors, had “very close affinities with the phase C of the Upper Kenyan Aurignacian” (Leakey et al. 1933, p. 398).
Archeologists first used the term Aurignacian in connection with the finely-made artifacts of Cro-Magnon man (Homo
sapiens sapiens) found at Aurignac, France. According to standard opinion, tools of the Aurignacian type did not appear
before 30,000 years ago.

The Kenyan Aurignacian is now called the Kenyan Capsian, and the industry referred to above is called Upper Kenyan

Capsian C. An Upper Kenyan Capsian C industry is found at Gamble’s Cave, Kenya. Gamble’s Cave is considered
Holocene, or less than 10,000 years old (Oakley et al. 1977, pp. 36-37).

The presence of tools characteristic of anatomically modern humans just below Bed V and in the basal layers of Bed V at

Olduvai Gorge is significant. The toolslend support to the idea that anatomically modern humans, as represented by Reck's
skeleton, were present in this part of Africaat least 400,000 years ago. Alternatively, one could attribute the tools to Homo
erectus. But this would mean granting to Homo erectus toolmaking abilities substantially greater than scientists currently
accept.

In The Stone Age Races of Kenya (1935), Leakeyrepeated his view that Reck’s skeleton had been buried into Bed II from a

land surface that existed during the formation of Bed V. Butnow he favored a timemuch later in that period, contemporary
with the Upper Kenyan Capsian C industry at Gamble's Cave. Rainer Protsch (1974, p. 382) wrote: “The contemporaneity
was not based on assoctation of the hominids in both localities with that culture, but on the association of one with that
culture [at Gamble’s Cave] and similar physical types of the hominids in both sites.” In our discussion of discoveries made
in China, we examined the practice of morphological dating. Here again we see the primary role that the morphology of a
skeleton plays in assigning it a date. And Leakey wasnotalone. Concerning the dating of Reck'’s skeleton, Protsch (1974, p.
382) noted: “Weinert [1934] argued against an early age of these Homo sapiens remains from a purely theoretical
evolutionary point of view.”

In 1971, Mary Leakey repeated the position taken by her husband in The Stone Age Races of Kenya: “The skull is of Homo
sapiens type and resembles those of the Kenya Capsian from Gamble's Cave II and Naivasha Railway Rockshelter in
Kenya. A living site with a microlithic industry dated about 10,000 b.p. is known to exist within a short distance of the
Olduvai burial and it is possible that the two are associated” (M. Leakey 1971, p. 225).



But even if the hypothesis that the skeleton was buried into Bed II during the deposition of Bed V is accepted, the skeleton

could still be up to 400,000 years old. As mentioned above, that is when the post-Bed IV sediments began to accumulate at
Olduvai. Other than its anatomically modern character, the Leakeys had little justification for assigning Reck’s skeleton to
recent rather than earlier Bed V times.

11.1.5 The Radiocarbon Dating of Reck’s
skeleton

Reiner Protsch later attempted to remedy this situation by dating Reck’s skeleton itself. Without such a
determination, all that could truthfully be said (granting the Bed V burial hypothesis) was that the skeleton could be
anywhere from 400,000 to perhaps a few thousand years old.

In 1929, Mollison had measured the organic content of Reck’s skeleton under ultraviolet light, hoping to gain insight into its

age. Sonia Cole (1975, p. 93), Leakey’s biographer, said: “he found a great contrast between it and very recent bones on the
one hand and the fossil fauna from Olduvai Bed II on the other.” According to Cole, the differences in organic content
indicated to Mollison that the bones were of different ages. In particular, Reck’s skeleton would have to be younger than the
other fossils found in Bed II. Mollison’s ultraviolet measurements are said to have substantially influenced Leakey to
change his mind about the antiquity of Reck’s skeleton (Cole 1975, p. 93).

But Protsch contradicted Cole’s statement, quoted above, that Mollison had found the organic content of Reck'’s skeleton to
be different from that of the fauna from Bed II. Protsch (1974, p. 380) said Mollison had found “identical results for the

organic content of the hominid and the fauna of Bed IL” This demonstrates the difficulties one encounters in trying to
unravel the truth about a case like this.

According to Protsch (1974, p. 380), Mollison obtained an organic content of 48 percent for the Olduvai human skeleton

and 5.3 percent for a skull, only a few thousand years old, from the Ofnet Cave in Bavaria. Mollison used this determination
to assign a date of approximately five thousand years to the Olduvai skeleton. Protsch later ran his own tests, using modern
microanalytical methods to measure the amount of collagen, the main organic constituent of bone. He obtained an organic
content of 2.7 percent for Reck’s skeleton and

16.56 percent for the Bavarian skull. This invalidated the earlier determination by Mollison. Not much can be read into

either set of results, because bones from different locations can lose their organic content at greatly different rates
(Appendix 1.1).

Eventually, fragments of bone thought to belong to the original skeleton were dated by the radiocarbon method. Protsch

(1974) obtained for his sample an age of 16,920 years.

The skull was considered too valuable to use for testing, and the rest of the skeleton had disappeared from a Munich

museum during the Second World War. Protsch (1974, p. 383) stated: “Through the courtesy of G. Glowatzki, director of
the I some very fi 'y postcranial material still imbedded in earth was found and used for radiocarbon
dating. This material consisted mainly of rib fragments, long bone fragments, and pieces of vertebrae. Some of the bones
were covered by the preservative Sapon, a lacquer, which was easily flaked off and removed. Many parts were not covered
by this preservative, but nevertheless the same chemical pretreatment was given to all bone material. This postcranial
material most likely belongs to the Olduvai Hominid I since it was marked as such.”

But if the bones were “still embedded in earth,” how did they become fragmented? The original skeleton was said to be

intact. Also, the hard Bed II material in which the skeleton was encased upon arrival in Germany was not exactly “earth.”
Reports of the discovery say the skeleton had to be removed with hammers and chisels, indicating the matrix was stonelike
in hardness.

From the bone fragments available to him, Protsch was able to gather a sample of only 224 grams, about one third the

normal size of a test sample for the method he used. Although he obtained an age of 16,920 years for the human bone, he
apparently got very much different dates from other materials from the same site. “Several other radiocarbon dates were
run, but could be contaminated by either recent or old radiocarbon, since these sample materials were mostly calcrete or
fresh water shells,” said Protsch (1974, p. 384). But the human fossil material may also have been contaminated by recent



radiocarbon.

In Appendix 1, we discuss in detail the difficulties involved in radiocarbon dating of bones that have been exposed to
C i on. By 1974, the i bone f from Reck’s skeleton, if they in fact belonged to Reck’s skeleton,

had been lying around in a museum for over 60 years and had been soaked in an organic preservative (Sapon).

Protsch did not describe what chemical treatment he used to eliminate recent carbon 14 contributed by the Sapon. Thus we

have no way of knowing to what degree the contamination from this source was eliminated.

In Appendix 1.3.2, we also describe other sources of contamination, including: (1) saprophytes growing in and feeding on

bone, (2) humic and fulvic acids, (3) exogenous amino acids, (4) improper collection procedures. Protsch (1974) did not
discuss any of these sources of contamination or what procedures he used to try to eliminate them. All of these sources of
contamination, if not properly dealt with, would cause the carbon 14 test to yleld a falsely young age.

The prc p
that dated Reck’s skeleton in the early 1970s.

d today (Appendix 1.3.2.1) are much more exacting than those used by the radiocarbon laboratories

The radiocarbon method is applied only to the collagen, or protein, fraction of the bone. This protein must be extracted from

the rest of the bone by an extremely rigorous purification process.

Scientists then determine whether a sample’s amino acids (the building blocks of proteins} correspond to those found in
collagen. If they do not correspond, this suggests that amino acids may have entered the bone from outside. According to
Jeffrey Bada (1985a, pp. 256-257), who conducted extensive research at Olduvai Gorge, bones can absorb amino acids
from groundwater. These amino acids, being of a different age than the bone, could yield a falsely young radiocarbon date.

Even though a bone has a noncollagen profile, the amino acids could still be original to the bone (the collagen could have
decayed, leaving only some of its constituent amino acids). In all cases, one should therefore date each amino acid
separately. If any of the amino acids yield dates different fromany of the others, this suggests the bone is contaminated and
not suitable for carbon 14 dating.

Concerning the radiocarbon tests on Reck’s skeleton reported by Protsch, the laboratories that perfermed them could not
have dated each amino acid separately. This requires a dating technique (accelerator mass spectrometry) that was not in use
in the early 1970s. Neither could these labs have been aware of the stringent protein purification techniques now deemed
necessary.

Is it fair to sub ject Protsch’s dating of Reck’s skeleton to such retrospective criticism? After all, the requirements we are

talking about were not in effect then. But if modern authorities are correct, and the rigorous purification and dating
procedures outlined in Appendix 1.3.2.1 are actually necessary, then it is not unfair to measure Protsch’s study against these
standards. And when we do so, we can only conclude that the radiocarbon date Protsch gave for Reck’s skeleton is
unreliable. In particular, the date could very well be falsely young.

There are documented cases of bones from Olduvai Gorge giving falsely young radiocarbon dates. For example, a bone
from the Upper Ndutu beds yielded an age of 3340 years. The Upper Ndutu beds, part of what used to be called Bed V, are
from 32,000 to 60,000 yearsold. A date of 3,340 years would thus be too young by at least a factor of ten. Bada (1985a, p.
255) attributed the unexpectedly young radiocarbon date to deterioration of the bone’s original collagen and contamination
by secondary carbon compounds from the ground. The radiocarbon dating of Reck’s skeleton is thus questionable.

From his radiocarbon date of 16,920 years, Protsch came to the conclusion that the skeleton had been buried in Bed II
during the deposition of the upper part of Bed V, which formed after Beds III and IV had been eroded (Protsch 1974, p.
384). Uppermost Bed V, now called the Naisiusiu formation, also yielded fossil material (an ostrich egg shell) with a
radiocarbon date of approximately 17,000 years.

Nevertheless, burial from upper Bed V times still seems somewhat problematic. From the reports of Leakey, Hopwood, and

others, it is apparent that as little as a few hundred years ago, the spot where Reck’s skeleton was found would have been
covered by intact Bed V. How much of Bed V is hard to tell, but Louis Leakey (1932b) reported that between 1913 and
1931 the land surface at the site had eroded 6 inches. And at the base Bed V there would have been a hard layer of calcrete,
10 to 12 inches thick.

Furthermore, Bed 11 itself was quite hard. According to the original reports of the excavation, Reck’s skeleton had to be

taken out withtheaid of hammers and chisels. It hardly seems likely that primitive tribal people would have engaged in the
arduous efforts necessary to dig a grave in such resistant rock. One way around this difficulty is to suppose, contrary to the
geological evidence, that 17,080 years ago the Bed V calcrete was not present and thatthe Bed II sediments were still soft a



million years after they were deposited—a highly improbable scenario.

Protsch also reported uranium content test results of 3 parts per million for both some middle Bed V faunal remains and

Reck’s skeleton (now called Olduvai Hominid 1). But he correctly pointed out that the specimens were from different
localities, which reduces the value of the comparison. Uranium isotopes may accumulate at vastly different rates in different
localities (Protsch 1974, p. 384).

Protsch (1974, pp. 382-383) sald stone tools hadbeen discovered in the Naisiusiu Beds, corresponding to the upper part of

the old Bed V ( Table 11.1, p. 629). These were somewhat like those found at Gamble’s Cave (Upper Kenyan Capsian C),
some distance away from Olduvai. At Gamble’s Cave, skeletons of Homo sapiens sapiens had been found, like Reck’s
skeleton, in a contracted burial position (Protsch 1974, p. 381). Protsch thought these facts lent support to a Naisiusiu Bed
origin for Reck’s skeleton. But in 1933, Louis Leakey had said that stone tools of the Upper Kenyan Capsian C type had
been found just below and in the basal layers of Bed V (L. Leakey et al. 1933, p. 398). This could be taken as evidence that
men like those of Gamble’s Cave (Homo sapiens sapiens) existed at least 400,000 years ago in this part of Africa.

But Protsch (1974, p. 382) said about Reck’s skeleton: “Theoretically, several facts speak against an early age of the

hominid, such as its morphology.” This suggests that the skeleton’s modern morphology was one of the main reasons
Protsch doubted it was as old as Bed II or even the base of Bed V.

If Reck’s skeleton were classified as Homo erectus, it is hard to imagine that anyone would now be raising any serious

ob jections to its presence in Bed II. In 1960, a Homo erectus cranium (OH 9) was found on the surface at Olduvai Gorge
(Poirier 1977, p. 223). It was nevertheless assigned to upper Bed II, giving it an age of over 1 million years. Adhering to the
base of the cranium was a mairix matching that of Bed II. Yet a determined debunker could always attribute this to
“secondary cementation.”

‘What about the observations by Leakey (1932a, p. 721) and Mollison (Protsch 1974, p. 380) that the human bones are

fossilized to the same degree as the animal bones found nearby in Bed II? Protsch (1974, p. 382) said that “a relative age
determined by the state of fossilization of bones is invalid for a positive chronological diagnosis.” Here, we agree with
Protsch.

Yet sclentists have used such determinations of relative age, as measured by differences in fluorine, uranium, or nitrogen

content, to discredit many of the anomalously old Homo sapiens fossils we have discussed (such as Galley Hill). They also
have used relative age determinations to date many accepted finds. But in the case of Reck’s skeleton, Protsch said such
results have no value.

Curiously enough, Protsch himself used a relative age determination to confirm that the bone fragments he had tested were

actually from Reck’s skeleton. Protsch (1974, p. 383) reported: “to check whether the skull and the fragmentary bones
belonged together, two separate microanalytical tests were made on the skull and some post cranial primary bone. The
[nitrogen] values of 0.45% (British Museum) and 0.43% (UCLA) are remarkably similar and give support to a positive
association of the bones.” So to be fair, if the Bed II faunal remains and Reck’s skeleton were fossilized to a similar degree
(Leakey 1932a, p. 721), could not this also be taken as supporting (although not proving) a “positive association of the
bones?”

All in all, Protsch appears to have done a needed service—the cleaning up of a problem discovery, fitting it nicely into the

accepted evolutionary sequence. By 1974, it is clear, no one in the mainstream of human evolutionary thought was prepared
to accept a fully modern human being existing at least 400,000 years ago, contemporary with Homo erectus. Protsch
himself admitted that his theoretical expectations ruled this out. By giving a plausible carbon 14 date and identifying the
skeleton with tools found nearby in upper Bed V and with skeletal remains found at Gamble’s Cave along with stmilar
tools, Protsch put Reck’s skeleton in an appropriate paleoanthropological niche. The case was closed.

But the case made by Protsch in favor of a Late Pleistocene burial was very weak. First of all, it is not at all certain that the

bone sample he tested actually belonged to the original Reck’s skeleton, which, except for the skull, disappeared during the
Second World War. Furthermore, the carbon 14 method is not infallible, especially when applied to bones that were
exposed to contamination for over

60 years. It is also possible that the bones were contaminated with recent carbon while they were buried in the ground at

Olduvai Gorge. And, as we have seen, the radiocarbon dating methods employed by Protsch have been superseded by more
rigorous procedures.



11.1.6 Probable Date Range of Reck’s
skeleton

We are now left with several alternative explanations, which we shall now summarize, for the age of Reck’s
skeleton. First we have the original determination by Reck that it was deposited naturally during the formation of Bed II.
Reck carefully searched for signs of intrusive burial (especially chips of limestone and other materials from the overlying
beds) and found none “despite the most attentive inspection” (Hopwood 1932, pp. 193-194). This gives a date of over 1.15
million years for the skeleton, which is fully human. Second, we have Leakey's view that the skeleton was deliberately
buried during the deposition of upper Bed II, which also gives a date of over 1.15 million years. Third, we have the revised
position, taken by Reck, Leakey, and others, that the skeleton was buried into Bed II during the time Bed V was being
deposited. In adopting their revised position, Reck and Leakey in effect reversed their previous statements that they had
observed no mixture of materials from overlying beds in the matrix of the skeleton. It is significant that Leakey recanted his
position on Reck’s skeleton just before a commission of scientists, including the critics of his prior views on Reck’s
skeleton, was to pass judgement on his own discoveries at Kanam and Kanjera. The new position adopted by Reck, Leakey,
and others yields a date range of from 400,000 to perhaps 10,000 years for the skeleton. Primarily on the bass of its modern
morphology, the skeleton was assigned a very recent date within this range. During the Second World War, much of the
skeleton was lost. Finally, in 1974, in an attempt to confirm an uppermost Bed V date, Protsch published a radiocarbon test
result of about 17,000 years for a bone sample that may not have been from the original Reck skeleton. Even if the sample
was from Reck’s skeleton, the dating techniques that were used are now considered unreliable.

In our discussion of China, we introduced the concept of a probable date range (Section 9.2.1) as the fairest age indicator for

controversial discoveries. The available evidence suggests that Reck’s skeleton (OH 1) should be assigned a probable date
range extending from the late Early Pleistocene (1.15 million years) to the late Upper Pleistocene (10,000 years). There is
much evidence that argues in favor of the original Bed II date proposed by Reck. Particularly strong is Reck’s observation
that the thin layers of Bed I sediment directly around the skeleton were undisturbed. Also arguing against later burial is the
rocklike hardness of Bed IL Reports favoring a Bed V date seem to be founded upon purely theoretical objections, dubious
testimony, inconclusive test results, and highly speculative geological reasoning. But even these reports yield dates of up to

400,000 years for the skeleton.

A skeleton of Homo sapiens sapiens type with an age of 1.15 million years, or even .4 million years, does not fit the current

evolutionary scenario. But Reck’s skeleton does not seem out of place when seen in the context of the evidence documented
in this book. This evidence demonstrates the presence of anatomically modern humans throughout the Early Pleistocene,
Pliocene, Miocene, and even earlier. Only the radiocarbon date reported by Protsch suggests Reck’s skeleton might be fairly
recent, but as we have seen, this date has its problems.

It would undoubtedly take a time-traveling detective with supersensory powers to give us the real story of Reck’s skeleton

and its age. And Reck’s skeleton is not exceptional. Most of the discoveries scientists have used to build up their picture of
human evolution are similarly ambiguous, their significance obscured by professional rivalries and imperfect investigative
methods.

11.2 The Kanjera Skulls and Kanam Jaw

In 1932, Louis Leakey announced discoveries at Kanam and Kanjera, near Lake Victoria in western Kenya. The
Kanam jaw and Kan jera skulls, he believed, provided good evidence of Homo sapiens in the Early and Middle Pleistocene.

11.2.1 Discovery of the kanjera skulls

Kanjera lies on the south shore of Lake Victoria’s Kavirondo Gulf. When Leakey visited Kanjera in 1932 with
Donald Maclnnes, they found stone hand axes and fragments of five human skulls, designated Kan jera 1-5. Leakey (1960d,
Pp- 204) said: “I found part of No. 3 specimen i nsitu myself, and I have no doubtabout its genuineness.” The expedition also
found a human femur.

According to Leakey, the fossil-bearing beds at Kan jera were equivalent to Bed IV at Olduvai Gorge. The faunal studies of

H. B. S. Cooke (1963) confirmed this, which means the Kanjera beds range from 400,000 to 700,000 years old (Table 11.1,
p- 629). But the morphology of the Kan jera skull pieces was quite modern. Leakey (1960d, p. 203) wrote: “The front part of
the skull is preserved, in a damaged condition, in two of the specimens, and from this we can see that there was no trace of a
bony brow-ridge abovethe eyes. Instead we find a very smalland simple form much as in a child, but certainly of Homo
sapiens type.” Scientists now think modem Homo sapiens appeared about 100,000 years ago in Africa. An age of 400,000



years for the Kan jera skulls would, however, be acceptable for the oldest African early Homo sapiens (Brauer 1984, p. 394).
Butthe author of a recent survey attributed the Kan jera skulls to Homo sapiens cf. sapiens (Groves 1989, p. 291), indicating
they are anatomically modern.

11.2.2 Discovery of the kanam jaw

At Kanam, Leakey initially found teeth of Mastodonand a single tooth of Deinotherium (an extinct elephantlike
mammal), as well as some crude stone implements. Because Deinotherium was the marker fossil for Bed I at Olduval
Gorge, Leakey believed the Kanam formations were of the same Early Pleistocene age—about 1.7-2.0 million years old,
according to current estimates (Oakley et al. 1977, pp. 166, 169).

On March 29, 1932, Leakey’s collector, Juma Gitau, brought him a second in the same spot. Working a few yards from

Leakey, Gitau hacked out a block of travertine (a hard calcium carbonate deposit) and broke it open with a pick. He saw a
tooth protruding from a piece of travertine and showed it to MacInnes, who identified the tooth as human. Maclnnes
summoned Leakey. Together they searched for more human fossils, but none turned up (L. Leakey 1960d, p. 202).

Upon chipping away the travertine surrounding Gitau's find, they saw the front part of a human lower jaw with two

premolars. Leakey thought the jaw from the Early Pleistocene Kanam formation was much like that of Homo sapiens, and
he announced its discovery in a letter to Nature (Cole 1975, p. 91). According to Cooke (1963), the Kanam fauna is older
than that of Bed I at Olduvai Gorge, making the Kanam beds at least 2.0 million years old.

Almost without exception, today’s scientists believe that the human lineage extends from Australopithecus in the Late

Pliocene and Early Pleistocene, to Homo erectus in the Early and Middle Pleistocene, and thence to Homo sapiens sapiens
in the Late Pleistocene. Against this background, a Homo sapiens jaw in the earliest Pleistocene seems strangely out of
place. But in the early 1930s, the now dominant view of human origins, although held by some, was still a somewhat
tentative hypothesis. A good many British sclentists regarded Australopithecus, discovered in 1925 by Raymond Dart in
South Africa, as a variety of ape, with no direct connection to the line of human descent. Similarly, many scientists never
accepted Java man, and Beijing man had only newly arrived on the scene. Although some scientists did believe Java man
and Beijing man, now classified as Homo erectus, were genuine human ancestors, the picture was somewhat clouded by
Piltdown man. Whereas Java man and Beijing man had humanlike jaws and apelike skulls, Piltdown man, roughly the same
age, featured an apelike jaw and humanlike skull. The Neanderthals also had to be fit into the picture. Some thought they
were direct human ancestors, others thought they were on an evolutionary side branch. In short, scientists of the 1930s held
varying views about the progress of human evolution and the antiquity of the modern human type. Therefore, not all of
them would automatically reject finds such as Leakey made at Kanam and Kan jera.

For Leakey, the Kanam and Kan jera fossils showed that a hominid close to the modern human type had existed at the time

of Java man and Beijing man, or even earlier. If he was correct, Java man and Beijing man (now Homo erectus) could not
be direct human ancestors, nor could Piltdown man with his apelike jaw.

11.2.3 A commission of scientists Decides on
kanam and kanjera

On March 18 and March 19, 1933, the human biology section of the Royal Anthropological Institute met to
consider Leakey’s discoveries at Kanam and Kanjera. Chaired by Sir Arthur Smith Woodward, 28 scientists issued reports
on four categories of evidence: geological, paleontological, anatomical, and archeological (Woodward et afl. 1933, pp. 477—
478). The geology committee concluded that the Kan jera and Kanam human fossils were native to the beds in which they
were found. The paleontology committee said the Kanam beds were Early Pleistocene, while the Kan jera beds were no
more recent than Middle Pleistocene. The archeology committee noted the presence at both Kanam and Kanjera of stone
tools in the same beds where the human fossils had been found.

The anatomical committee said the Kan jera skulls exhibited “no characteristics inconsistent with the reference to the type

Homo sapiens ( Woodward et al. 1933, p. 477). The same was true of the Kan jera femur.

About the Kanam jaw, the anatomy experts said: “With the possible exceptions of the thickness of the symphyss, the
conformation of the anterior internal surface, and what seems to be a large pulp-cavity of the first right molar tooth, the
Committee is not able to point to any detail of the specimen that is incompatible with its inclusion in the type of the Homo
sapiens’ (Woodward et al. 1933, p. 478). The symphysis, the joint between the two halves of the lower jaw, runs down the
middle of front part of the jaw.

The species designation Homo sapiens, as employed today by most, although not all, paleoanthropologists, includes early



Homo sapiens, Homo sapiens neanderthalensis, and Homo sapiens sapiens (fully modern humans). But in 1933, the
Neanderthals were generally considered distinct from Homo sapiens, and the first representatives of early Homo sapiens, as
presently conceived by many workers, either had not been discovered or had not been reported to the scientific world. The
first report on the Steinheim skull, discovered in 1933, came out in 1935. And the Swanscombe skull fragments were not
found until 1935 and 1936. So when the members of the anatomical committee classed the Kan jera skulls and Kanam jaw
as Homo sapiens, they presumably meant they were within the range of anatomically modern humans.

Although the committee stated that the remains could be classified as Homo sapiens, Leakey assigned the jaw to a new

species, Homo kanamensis, which he considered the immediate ancestor of Homo sapiens. According to Cole (1975, pp.
103-104), Leakey later dropped the name kanamensis in favor of sapiens.

11.2.4 Boswell strikes Again

Shortly after the 1933 conference gave Leakey its vote of confidence, geologist Percy Boswell began to
question the age of the Kanam and Kanjera fossils. Leakey, who had experienced Boswell's attacks on the age of Reck’s
skeleton, decided to bring Boswell to Africa, hoping this would resolve his doubts. Butall did not go well.

Upon returning to England, Boswell (1935) submitted to Nature a negative report on Kanamand Kanjera: “Unfortunately, it

hasnot proved possible to find the exact site of either discovery, since the earlier expedition (of

1931-32) neither marked the localities on the ground nor recorded the sites on a map. Moreover, the photograph of the site

where the mandible was found, exhibited with the jaw fragment at the Royal College of Surgeons, was, through some error,
that of a different locality.” Having examined Leakey's original field notes, Boswell (1935) said “it is regrettable that the
records are not more precise.”

Boswell found the geological conditions at the sites confused. He said that “the clayey beds found there had frequently

suffered much disturbance by slumping.” From this Boswell (1935) concluded: “The date of entombment of human remains
found in such beds would be inherently doubtful.”

Butwhat about the committee that had given Leakey its endorsement? “It seems likely,” said Boswell (1935) “thatif the

facts now brought forward had been available to the Committee, a different report would have been submitted.” Boswell
concluded that the “uncertain conditions of discovery . . . force me to place Kanam and Kanjera man in a ‘suspense
account.””

11.2.5 Leakey Responds

Replying to Boswell's charge that he had not properly marked the sites, Leakey (1936) stated in a letter to
Nature that he had in fact done so. Unfertunately, the iron pegs he used had disappeared, perhaps taken by natives for
spearheads or fishhooks. He had not marked the sites on a map, but only because no maps of sufficient detail existed. He
had considered hiring a surveyor to make maps, but had not done so because of lack of money. Instead, he had taken
photographs to identify the sites, but these had been spoiled by a malfunction in his camera.

His own photographs of Kanam and Kanjera ruined, Leakey had selected some by Miss Kendrick, a member of his
expedition, to display with his fossils in England. In his letter to Nature, Leakey explained he had misinterpreted the label
on one of Kendrick’s photographs and had mistakenly used it to show the site where the Kanam jaw had been found. But he
pointed out: “I carefully refrained from using any photographs as evidence in connexion with my claim for the antiquity of
the Kanam mandible, and only used them to show the general nature of the sites” (L. Leakey 1936).

Furthermore, Leakey felt he had beenable to show Boswell the locations where he had found his fossils. Leakey (1936)

wrote: “At Kan jera I showed him the exact spot where the residual mound of deposits had stood which yielded the Kan jera
No. 3 skull in situ. . . . the fact that I did show Prof. Boswell the site is proved by a small fragment of bone picked up there
in 1935 which fits one of the 1932 pieces.’

Regarding the Kanam jaw, Leakey stated in his memoirs: “It had been found in direct association with Lower Pleistocene

fossils such as Deinotherium and Mastodon, and the matrix adhering to it was entirely similar to that which Boswell had
now seen in the Kanam West gullies” (L. Leakey 1972, p. 35). Boswell did not mention the matrix adhering to the jaw in
his letter to Nature.

Leakey (1972, p. 35) added: “Boswell, however, remained doubtful because no scientist had seen the jaw in situ. He would

not agree to accept Juma’s statement that it had been dug out while he was working on the Deinotherium tooth.” Of course,
if this standard were to be applied across the board, then many thoroughly accepted discoveries would also have to be



thrown out. The Heidelberg (Mauer) jaw, for example, was discovered by a German sand pit worker. And almost all of the
Java man discoveries reported by von Koenigswald were found by native collectors.

Regarding the location of the Kanam jaw, Leakey (1972, p. 35) said: “we had originally taken a level section right across

the Kanam West gullies, using a Zeiss-Watts level, and could therefore locate the position to within a very few feet—and, in
fact, we did so. I had brought with me a copy of the cross section, taken from a tree that could still be located on one side of
the gully to another tree on the other side. On this cross section was a mark showing the point where the jaw had been
recovered. I had, therefore, no doubt at all that I was showing Boswell and Wayland the right place within a few feet.”

Boswell suggested that even if the jaw was found in the Early Pleistocene formation at Kanam, it had entered somehow

fromabove—by “slumping” of the strata or through a fissure. To this Leakey (1960d, pp. 282-203) later replied: “I cannot
accept this interpretation, for which there is no evidence. The state of preservation of the fossil is in every respect identical
to that of the Lower Pleistocene fossils found with it. Had the Kanam mandible been a specimen representing some
specialized extinct type of man (such as used to be called ‘primitive’) no one would have suggested that it was not
contemporary with the other fossils of the same horizon. . . . the fact that the Kanam mandible has a distinct chin eminence
certainly influenced some people against accepting its authenticity.”

Boswell’s preconceptions about the morphology of hominids in the Early Pleistocene apparently motivated his attacks on

the age of the Kanam jaw, and of Reck’s skeleton (Section 11.1.4). Leakey (1972, pp. 35-36) said in his memoirs: ‘he
actually told us that were it net for the counterindication provided by the Piltdown jaw, which showed that man in the
Lower Pleistocene had a simian shelf and extremely apelike characteristics, he would be inclined to accept the Kanam
evidence, since the mineralization of the specimen compared closely with that of other fossils from the same deposits.” Of
course, British scientists later declared the Piltdown jaw to be a fake (Chapter 8).

11.2.6 Kanam and Kanjera after Boswell

Despite Boswell's attacks on the Kanam and Kan jera finds, a few well-known scientists continued to keep open
minds about Leakey’s original claims. Robert Broom, who in the 1930s found the firstadult specimens of Australopithecus,
wrote (1951, p. 13): “I have lsoked into this controversy very carefully and have no hesitation in saying that I have the
fullest confidence in Leakey’s work; I am quite satisfied that Leakey found these remains where he says he found them, and
that they prove modern man is far older than a few English scientists had thought—perhaps even as old as the Lowest
Pleistocene.” Broom's use of the words “modern man” to describe the Kanam and Kanjera fossils suggests he regarded
them as similar to Homo sapiens sapiens. Broom (1951, pp. 11-12) characterized the Kan jera fossils as “skulls of early man
with a large brain, and without any of the characters of Neanderthal man.” Standard texts give a lot of attention to Broom’s
Australopithecus finds, but usually fail to mention his unorthodox views on Kanam and Kan jera.

Philip V. Toblas of South Africa said about Kanjera (1968, p. 182): “Boswell did not disprove the claim that human

fragments were found in a Middle Pleistocene deposit; he only failed to find additional evidence confirmatory of Leakey’s
claim. Thus there is a good prima facie case to re-open the question of Kanjera.”

And the Kanjera case was in fact reopened. Leakey’s biographer Sonia Cole (1975, p. 358) wrote: “In September 1969

Louis attended a conference in Paris sponsored by UNESCO on the theme of the origins of Homo sapiens. . . . the 300 or so
delegates unanimously accepted that the Kan jera skulls were Middle Pleistocene.”

Leakey originally suggested that the fossil-bearing formation at Kanjera was equivalent to Olduvai Bed IV, which is

approximately 400,000 to 700,800 years old (early to middle Middle Pleistocene). By 1960, however, Leakey had modified
his position. He said the Kanjera skulls were the same age as the Swanscombe skull (L. Leakey 1960d, p. 204), which is
about 300,000 years old. In the paper Leakey presented at the UNESCO conference, he maintained his view that the
deposits at Kan jera and Swanscombe were “of comparable age” But as we have seen, H. B. S. Cooke (1963), a leading
authority on African mammals, confirmed Leakey’s original view that the Kan jera beds were the same age as Olduvai Bed
IV. In his Paris paper, Leakey (1971, p. 26) also asserted that the Kan jera skulls had “brow-ridges of modern Homo sapiens
appearance.”

Tobias (1962, p. 344) said about the Kanam jaw: “Nothing that Boswell said really discredited or even weakened the claim

of Leakey that the mandible belonged to the stratum in question, nor did Boswell deny the faunal and cultural associations
previously attributed to this stratum. . . . a number of subsequent writers have gratuitously assumed that Boswell's report
invalidated all Leakey’s claims. Although Leakey answered some of Boswell’s specific criticisms, the reply has seldom
been quoted and little cognizance has seemingly been taken of it” But, as we shall see below, Tobias had his own ideas
about the age and evolutionary status of the Kanam jaw.

11.2.7 Morphology of the kanam jaw



Scientists have described the Kanam jaw in a multiplicity of ways. In 1932, a committee of English anatomists
proclaimed it Homo sapiens (Woodward et al.

1933). Louis Leakey Initially attributed the jaw to a new species, Homo kanamensis, a direct ancestor of Homo sapiens. But

his biographer Sonia Cole (1975, pp. 103-104) said he soon gave up that designation in favor of Homo sapiens. Sir Arthur
Keith (1935, p. 163), the dean of British anthropologists, also considered the Kanam jaw Homo sapiens. But in the 1940s
Keith decided the jaw was most likely from an australopithecine (Tobias 1968, p. 180).

Tobias, an expert on the Australopithecinae, disagreed. After comparing the Kanam jaw with available Australopithecus

Jjaws, Tobias (1968, p. 181) found it was, among other things, “much less robust” and different in the “general conformation
and orientation” of the front part of the jaw.

Tobias (1962, p. 341) suggested that some of the sapiens-like features of the front part of the Kanam jaw might be, at least

partially, the result of bone growth in response to a tumor on the inner surface of the front part of the jaw. Tobias was,
however, not the first to notice the tumor.

Almost 20 years earlier, Sir Arthur Keith (1935, p. 163) wrote: “the chin of this representative of early humanity was the

seat of a bony tumour of an exceedingly rare kind. The tumour, which grew from the deep aspect of the jaw, just behind the
chin, has spread over and obscured the normal features of this region. Enough remains, however, to make quite certain that
in dimensions and in its features, the chin region of this early being was shaped as in primitive types of living humanity—
such as the aborigines of Australia.” In other words, Keith, at that time, took the chin features to be within the range of
anatomically modern humans, Homo sapiens sapiens.

Despite the effects of the bone tumor on the inner surface of the chin, Tobias (1962, p. 349) thought the lower front part of

the Kanam jaw had some features like that of the modern human chin—although not as well developed. For example, the
Kanam jaw, like the human jaw, has a pronounced incurvation below the level of the teeth and an outward swelling of the
bone at the base of the front part of the jaw (Figures 11.4g-h).

But Tobias also called attention to the depth and thickness of the jaw, the relatively large size of some of the teeth, and other

features that he regarded as primitive. Tobias (1962, p. 355) observed: “Several, though not all, of these features might be
encountered individually as exceptional variants among modern African mandibles.” He thought the Kanam jaw most
closely resembled the late Middle Pleistocene mandible from Rabat in Morocco, and Upper Pleistocene mandibles such as
those from the Cave of Hearths in South Africa and Dire-Dawa in Ethiopia (Tobias 1968, p. 181).

Recent workers class Rabat and Cave of Hearths as “early archaic Homo sapiens” (Brauer 1984, pp. 380, 394). The Rabat

mandible s said to have no true chin (Howell 1978, pp. 196, 204), while the Cave of Hearths mandible s said to have “a
slight to moderate chin” (Tobias 1971, p. 338). The Dire-Dawa mandible, said to have no true chin, is nevertheless listed as
Homo sapiens sapiens (Howell 1978, p. 214).

According to Tobias (1968, pp. 190-191), all of these mandibles displayed “neanderthaloid” features. He placed them,
along with other neanderthaloid fossils, in the subspecies Homo sapiens rhodesiensis, which he regarded as transitional
between Homo erectus and more developed African Neanderthals.

In 1960, Louis Leakey (1960d, p. xix), retreating from his earlier view that the Kanam jaw was sapiens-like, wrote: “it

becomes highly probable that the Kanam mandible represents, in fact, a female of Zinjanthropus.”

Leakey had found Zinjanthropus in 1959, at Olduvai Gorge (Section 11.4.1). He briefly promoted this apelike creature as

the first toolmaker, and thus the first truly humanlike being. Shortly thereafter, fossils of Homo habilis were found at
Olduvai. Leakey quickly demoted Zinjanthropus from his status as toolmaker, placing him among the robust
australopithecines (4. boisei ).

In the early 1970s, Leakey’s son Richard, working at Lake Turkana, Kenya, discovered fossil jaws of Homo habilis that

resembled the Kanam jaw. Since the Lake Turkana Homo habilis jaws were discovered with a fauna similar to that at
Kanam, the elder Leakey changed his mind once more, suggesting that the Kanam jaw could be assigned to Homo habilis
(L. Leakey 1972, p. 36; Cole 1975, p. 362).

Thatsclentists have attributed the Kanam jaw to almost every known hominid (Australopithecus, Australopithecus boisei,

Homo habilis, Neanderthal man, Early Homo sapiens, anatomically modern Homo sapiens) shows the difficulties involved
in properly classif ying hominid fossil remains.

Tobias’s suggestion that the Kanam jaw came from a variety of early Homo sapiens, with neanderthaloid features, has won

wide acceptance. Yet as can be seen in Figure 11.4, which shows outlines of the Kanam mandible and other hominid



mandibles, the contour of the Kanam mandible’s chin region is similar to that of the Border Cave specimen (f), recognized
as Homo sapiens sapiens, and to that of a modern South African native (g). All three share two key features of the modern
human chin, namely, an incurvation toward the top and a swelling outward at the base.
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Figure 11.4 The outlines of the mandibles shown here (not to scale) were traced from published
photographs, except for (a) and (g), which were traced from a drawing. (a) Australopithecus, Omo, Ethiopia
(Eckhardt 1972, p. 103); (b) Homo erectus, Heidelberg (Mauer), Germany (Osborn 1916, p. 98); (c) Early Homo
sapiens, Arago, France (Stringer et al. 1984, p. 64); (d) Neanderthal, Shanidar, Iraq (Gowlett 1984, p. 104); (e) Homo
sapiens rhodesiensis (“neanderthaloid” according to P. V. Tobias), Cave of Hearths, South Africa (Tobias 1971, p.
338); (f) Homo sapiens sapiens, Border Cave, South Africa (Briauer 1984, p. 381); (g) Homo sapiens sapiens, modern
South African native (Zuckerman 1954, p. 308); (h) the Kanam mandible (Tobias 1962, p. 345).



But even ifone were to accept Tobias’s view that the Kanam jaw was neanderthaloid, one would still not expect
to discover Neanderthals in the Early Pleistocene, over 1.9 million years ago. Neanderthaloid hominids came into existence
at most 400,000 years ago (Brauer 1984, p. 394) and persisted until about 30,000 or 40,000 years ago, according to most
accounts. We note that some workers (Brauer 1984) confine the Neanderthal line to Eurasia and a small area of North
Africaadjacent to Europe. These workers would not expect to find Neanderthals at Kanam in East Africa.

11.2.8 Chemical Testing Of the Kanam And
Kanjera Fossils

To ascertain the age of the Kanam jaw and Kanjera skulls, K. P. Oakley of the British Museum performed
fluorine, nitrogen, and uranium content tests.

The Kanam jaw and the Kan jera skulls had about the same fluorine content as other bones from the Early and Middle
Pleistocene formations where they were found (Oakley 1974, p. 257; 1975, p. 151). But Oakley (1974, p. 257) pointed out
that “in volcanic areas (particularly under tropical conditions) fluorine analysis does not provide a reliable method of
relative dating.” If this is so, one wonders why he ran the tests. Nevertheless, the results he reported are consistent with the
hypothesis that the human bones at Kanam and Kan jera are as old as the faunal remains at those sites. Of course, the
agreement In fluorine content might, as Oakley suggested, be the result of uneven fluorine absorption in a volcanic, tropical
environment. But then again, it might not.

Oakley (1974, p. 257) found that a Kan jera 4 skull fragment showed just a trace of nitrogen (0.01 percent), while a Kan jera
3 skull fragment showed none. Neither of the two animal fossils tested showed any nitrogen. The presence of “measurable
traces” of nitrogen in the Kanjera 4 skull fragment meant, said Oakley (1974, p. 258), that all the human fossils were
“considerably younger” than the Kan jeran fauna.

But certain deposits, such as clay, preserve nitrogen, sometimes for millions of years (Appendix 1.1.2). So perhaps the
Kan jera 4 fragment was protected from nitrogen loss by clay. In any case, the Kanjera 3 fragment, like the animal samples,
had no nitrogen. It is possible that this human bone was younger than the animal bones, and lost its nitrogen fairly quickly.
But the test results do not dictate this interpretation—the bones could be the same age.

As shown in Table 11.2, the uranium content values for the Kan jera human fossils (8 — 47 parts per million) overlapped the

values for the Kan jeran fauna (26-216 parts per million). This could mean they were of the same age.

But the human bones averaged 22 parts per million while the mammalianfauna averaged 136 parts per million. To Oakley

(1974, p. 257), the substantial difference between the averages meant that “the Kanjera hominids, although fossilized
(Upper Pleistocene?), are considerably younger than the Kanjeran faunal stage (Middle Pleistocene).” Similar uranium
contents results were obtained at Kanam. The Kanam mandible had 4-12 parts per million eU O , while the Kanam fauna
had 60-214 parts per million (Oakley 1975, p. 151). “The low radiometric values of the Kanam jaw fragment strongly
suggest that it is younger than the Kanam fauna,” said Oakley (1975, p. 151).



TABLE 11.2
inid Fossils

Uranism Centent of Kanjera He

Fessi! Description ef Uranivm (eU,Q,) Content
Identification Iragment Tested (parts per miilion)

Kanjera 3 orbital frament, 7 sin 15

right parietal fraginent. i it Al

cranial fragments frem surface 16.27.27, 30, 42
$eraoral fragiment from surface % 14

Kanjera 4 #Fontal fagments from surface 11521 =35

Faona Kanjeran manmmal fragrients 2e. 131, 14e. 159, 216

The data in this table are fiom @alkdey (1974, p. 257).

‘While the uranium content values, as reported, are consistent with the Kanjeran and Kanam faunas being older
than the human bones, there are reasons for caution. The values reported for the Kanjeran fauna—26, 131, 146, 159, and
216 parts eU308 per million—vary widely. The highest value is 83 times greater than the lowest, although the bones are
supposedly of the same general age. Also, the uranium content of the Kan jera 3 human fossils ranged frem 8 to 42 parts per
million, differing by a factor of 5 in a single individual. The high and low values for the Kanam fauna vary by a factor of
3.5, and for the Kanam jaw itself by a factor of 3. This reinforces our observation (Appendix 1.2.4) that the rate at which a
bone absorbs uranium depends on many highly variable conditions— such as the concentration of uranium in the

d the rate of gr d flow, and the nature of the surrounding sediment. Also, different kinds of bone (and,
apparently even different parts of the same bone) may absorb uranium at greatly different rates. All of this tends to reduce
the value of uranium content as a relative age indicator.

Oakley himself pointed out: “the distribution of uranyl fons in ground-water, like that of fluorine ions is sub ject to very

considerable variation from place to place . . . it appears that fossil bones of Upper Pleistocene or early Holocene age in
Kugata near Mount Homa [close to Kanam] not only contain more fluorine than bones of Lower Pleistocene age at Kanam,
but are moreradioactive on account of adsorbed uranium” (Tobias 1968, p. 181).

Leakey reported that some of the Kan jera human skull fragments, now classified Homo sapiens cf. sapiens (Groves 1989, p.

291), were found i nsitu inthe Middle Pleistocene Kanjeran deposits. Oakley (1974, p. 257), however, explained: “When
deposits such as the Kan jera beds become waterlogged during the wet season, bones lying #n the surface become readily
incorporated, so that when subsequently discovered they can easily have the appearance of occurring in situ.” Is this what
actually happened? Maybe yes, maybe no.

Oakley had to stretch even further to account for the Kanam jaw. After pointing out that Tobias had said the Kanam jaw

was comparable to the Middle Pleistocene Rabat jaw, Oakley (1975, p. 152) said: ‘T suggest that during some interval in
Middle Pleistocene times the jaw lay on a surface littered with fossils weathered out frem the Kanam beds and it became
embedded with these derived fossils in a block of surface limestone which was eventually down-faulted or trapped in a
fissure penetrating the Kanam Beds. This would explain the low uranium content and the high degree of calcification, and at
the same time take into account L. S. B. Leakey’s statement in his memoirs . . . that Juma Gitaudiscovered the Kanam jaw
fragment while engaged on extracting amolar of tooth of Deinotherium. As he expressed it to me: ‘the jaw was in the same



block asan undoubted Lower Pleistocene fossil.”

Oakley had no trouble inventing special geological scenarios to explain away the stratigraphic evidence. But he offered no

proof, such as positive signs of faulting, that these scenarios were correct. Operating as Oakley did, one can easily dispose
of any unwanted stratigraphic evidence whatsoever.

But even if we do grant stratigraphic resorting, this does not necessarily show that the hominid fossils at Kanam and

Kanjera were younger than the mammalian fossils at these sites. For example, Tobias (1968, p. 181) said “The low
radiometric values of the Kanam mandible do not necessarily bespeak a recent age for the jaw, but only a different history
and probably a different age as compared with the other Kanam fauna.” In fact, if the Kanam jaw had been washed in from
a Late Pliocene deposit with a low uranium content, it could be older than the Early Pleistocene animal fossils in the Kanam
bed.

Tobias, however, chose a more comfortable alternative. “Nothing in these results,” he said “would rule out the possibility

that the Kanam mandible was derived from Middle Pleistocene beds in the vicinity, such as those of Rawe close to Kanam
West” (Tobias 1968, p. 181). A late Middle Pleistocene date would be favorable for his view that the jaw s neanderthaloid.

Significantly, the uranium content values that Oakley reported in 1974 were apparently not the first he had obtained. In a

paper published in 1958, Oakley said, immediately after discussing the uranium content testing of the Kanamjaw: “Applied
to the Kan jera bones our tests did not show any discrepancy between the human skulls and the associated fauna” (1958, p.
53). It would appear that Oakley was not satisfied with these early tests and later performed additional tests on the Kanjera
bones, obtaining results that were more to his liking.

Our review of the chemical testing of the Kanamand Kan jera fossils leads us to the following conclusions. The fluorine and

nitrogen content tests gave results consistent with the human bones being as old as their accompanying faunas. This
interpretation can nevertheless be challenged. The uranium content test gave results consistent with the human bones being
younger than thelr accompanying faunas. But here again, if one chooses to challenge this interpretation, one will find ample
grounds to do so.

All in all, the results of chemical and radiometric tests do not eliminate the possibility that the Kanam and Kan jera human

fossils are c porary with their accompanying faunas. The Kanjera skulls, said to be anatomically modemn (Groves
1989, p. 291), would thus be equivalent in age to Olduvai Bed IV, which is 400,000 to 700,000 years old. The taxonomic
status of the Kanam jaw is uncertain. Recent workers hesitate to call it anatomically modern, although this designation
cannot be ruled out completely. If it is as old as the Kanam fauna, which is older than Olduvai Gorge Bed I, then the Kanam
mandible would be over 19 million years old. Also, crude pebble tools were found at Kanam, and more advanced Chellean
tools were found at Kan jera.

11.3 The Birth of Australopithecus

In 1924, Josephine Salmons noticed a fossil baboon skull sitting above the fireplace in a friend’s home.
Salmons, a student of anatomy at the University of the Witwatersrand in Johannesburg, South Africa, took the specimen to
her professor, Dr. Raymond A. Dart. She thus set off a train of events that would win Dart worldwide fame.

The baboon skull given to Dart by Salmons was from a limestone quarry at Buxton, near a town called Taung, about 200

miles southwest of Johannesburg, Upon learning this, Dartasked his friend Dr. R. B. Young, a geologist, to visit the quarry
and see what else might be found. At the Buxton quarry, Young found a limestone wall, the surface of which showed signs
of old caves, filled in with a hard mixture of sand and travertine (a deposit of calcium carbonate). It was this old cave filling
that contained the fossils, including many baboon bones. In fact, baboons still inhabited caves on nearby cliffs. When the
sections of the wall containing the ancient cave deposits were blasted, Young collected some fossilbearing chunks and sent
them to Dart (Keith 1931, pp. 39- 46).

11.3.1 The Taung Child

Two crates of fossils arrived at Dart’s home on the very day a friend’s wedding was to be held there. Dart’s
wife pleaded with himto leave the fossils alone until after the wedding, but Dart opened the crates. In the second crate, Dart
saw something that astonished him: “I found the virtually complete cast of the interior of a skull among them. This brain
cast was as big as that of a large gorilla” (Wendt 1972, p. 208). Dart then found another piece of rock that appeared to
contain the facial bones.

After the wedding guests departed, Dart began the arduous task of detaching the bones from their stony matrix. Without

proper instruments, he used his wife’s knitting needles to carefully chip away the stone without damaging the fossil



remains. Dart wrote: “No diamond cutter ever worked more lovingly or with such care on a priceless jewel—nor, I am sure,
with such inadequate tools. But on the seventy-third day, December 23, the rock parted. I could view the face from the
front. . . . The creature which had contained this massive brain was no giant anthropoid such as a gorilla. What emerged was
a baby’s face, an infant with a full set of milk teeth and its permanent molars just in the process of erupting. I doubt if there
was any parent prouder of his offspring than I was of my Taung baby on that Christmas” (Fisher 1988, p. 27).

After freeing the bones, Dart reconstructed the skull (Figure 11.5). He characterized the Taung baby’s brain as unexpectedly

large, about 500 cubic centimeters. The average brain capacity of a large male adult gorilla is only about 600 cubic
centimeters. Dart noted the absence of a brow ridge and suggested that the teeth displayed some humanlike features (Boule
and Vallois 1957, pp. 87-88). The front teeth were smaller in relation to the back teeth than in the apes, the canines were
not as pointed, and there was no diastema. The diastema is a gap between the teeth of the lower jaw in apes. The gap
accommodates the tips of the large canines protruding downward from the upper jaw. The teeth of apes tend to be arranged
in a U-shaped fashion, with the rows of back teeth on either side of the jaw running straight and parallel to each other. The
teeth of the Taung specimen, like those of human beings, were arranged in a curved, parabolic dental arcade. The youthful
age of the creature could be determined from the fact that among the 24 teeth, 20 were milk teeth and 4 were permanent
molars (Keith 1931, p. 52).



Figure 11.5. Left: The infant Australopithecusskull from a quarry near Taung, South Africa, after a
photograph by A. R. Hughes (Day 1989, p. 14). Right: The skull of an immature gorilla, after Eckhardt (1972, p. 95).

Dart also noted that the foramen magnum, the opening for the spinal cord, was set toward the center of the base
of the skull, as in human beings, rather than toward the rear, as in adult apes. Dart took this to indicate the creature had
walked upright, which meant the Taung specimen was, in his eyes, clearly a human ancestor.



Dart prepared a report for Nature, the prestigious British science journal, and sent it off to England. He also told B. G.

Paver, news editor for the Johannesburg Star: “Perhaps 1 may shortly have news for you that will not be merely a good
local lead. I may have something of worldwide significance connected with man’s origin to announce shortly” (Dart 1959,
p- 23). Dart gave Paver, who was interested in anthropology, sufficient information to put together an article but made Paver
promise not to print it until after his scientific report was published. Nature, however, held Dart’s article for review by other
scientists. Paver became impatient and jumped the gun. He published his own story on February 3, 1925. The Nature article
appeared four days later (Dart 1959, p. 34). Despite the plan going somewhat awry, Dart’s intuition was correct. He became
an overnight celebrity, and letters of praise (and blame) began to pour in.

In his Natvre article, Dart reported: “The specimen is of importance because it exhibits an extinct race of apes intermediate

between living anthropoids and man” (Wendt 1972, p. 209). From the accompanying fossils, he estimated his find’s age at 1
million years, and called it Australopithecus africanus—the southern ape of Africa. Australopithecus, he believed, was
ancestral to all other hominid forms.

Although public interest and adulation flared up quickly, reaction from the scientific community was substantially more

reserved. In England, Sir Arthur Keith and Sir Arthur Smith Woodward received the report from Dart with utmost caution.

Sir Arthur Keith’s initial reaction was to give Dart the benefit of the doubt. Keith said: “Professor Dart is not likely to be led

astray. If he has thoroughly examined the skull we are prepared to accept his decision” (Johanson and Edey 1981, p. 45).
But Keith’s later pronouncements were negative: “oneis inclined to place Australopithecus in the same group or sub-family
as the chimpanzee and gorilla. . . . It seems to be akin to both” (Nature, Feb. 14, 1924). Some German scientists, such as
Hans Welnert, also thought the Taung specimen was nothing more than an anthropoid ape.

The dating of the find also figured into Keith’s disapproval. “The Taung ape is much too late in the scale of time to have

any place in man’s ancestry,” he wrote (Johanson and Edey 1981, p. 45). Dart had estimated that the Taung specimen was
about 1 million years old. Keith had consistently held that human beings of modern type had existed for well over 100,000
years. But Keith's ideas about the pace of evolution would not allow a transformation from a creature as apelike as the
Taung specimen to modern Homo sapiens in so short a period of time.

Grafton Elliot Smith was even more critical. In his response to Dart’s article in Nature, he noted: “Many of the features

cited by Professor Dart as evidence of human affinity, especially the features of the jaw and teeth mentioned by him, are not
unknown in the young of the giant anthropoids and even in the adult gibbon” (Dart 1959, p. 36).

As time went by, Smithbecame increasingly unfavorable. In May 1925, in a lecture delivered at University College, Smith

stated, in remarks reported in the Zimes of London: “It is unfortunate that Dart had no access to skulls of infant
chimpanzees, gorillas, or orangs of an age corresponding to that of the Taung skull, for had such material been available he
would have realized that the posture and poise of the head, the shape of the jaws, and many details of the nose, face, and
cranium upon which he relied for proof of his contention that Australopithecus was nearly akin to man, were essentially
identical with the conditions met in the infant gorilla and chimpanzee” (Dart 1959, p. 38).

Grafton Elliot Smith’s critique remains valid even today. As we shall see, despite the enshrinement of Australopithecusas

an ancestor of human beings, several scientists remain doubtful. Anatomical features that to some scientists suggest
incipient humanity fall for others within the ape family’s range of variation.

The popular press, initially favorable, also began to adopt a different attitude toward Australopithecus, making Dart’s baby,

as it came to be called, a subject of jokes and ridicule. A popular journal, The Spectator, asked readers to submit epitaphs
for Australopithecus. One entry selected for publication read (Dart 1959, p. 38):

Here liesaman, whowas an ape.
Nature, grown weary of his shape,
Conceived and carried out the plan
By which the apeis nowthe mar.
Dart also received trouble from another quarter—Biblical creationists angry with him for proposing the
forbidden missing link between ape and man. Dart (1959, p. 40) wrote: “Letters from religious people all over the world

poured into my office, warning me that I was ‘sitting on the brink of the eternal abyss of flame’ and would later ‘roast in the
general fires of Hell.””



In 1931, Dart was invited to London to give a report about his Australopithecus find before the Zoological Society of

London. At the same meeting, Davidson Black gave his report introducing Beijing man. Black’s presentation was
consummately professional, delivered confidently with well-prepared visual aids. Dart, Taung fossil in hand, apparently
stumbled through a weak presentation, simply restating his old case, first made in 1924. He failed to change any minds
(Dart 1959, pp. 57-58). Dart later submitted a lengthy monograph on Australopithecus to the Royal Society, which refused
to publish the work in full. Dart therefore withdrew it.

11.3.2 Dart Retreats

Dart was dismayed by the cool reception he received from the British scientific establishment. “Perhaps like
Davidson Black,” he said, “Ishouldhave traveled overseas with my specimens to evoke supportfor my beliefs” (Dart 1959,
p- 51). Instead, Dart remained quietly in South Africa, teaching comparative anatomy atthe University of the Witwatersrand
in Johannesburg. For many years, he stopped hunting for fossils.

British scientists, led by Sir Arthur Keith, maintained their opposition to Dart’s Australopithecus throughout the 1930s.

Keith (1931, p. 82) saidthat he found the brain markings on the endocranial cast of the Taung specimen to be like those of
the gorilla or chimpanzee, and not at allhuman. He recognized some differences between the brain of the Taung specimen
and apes but concluded that “the difference is not such as to lead us to separate Australopithecus from the category of
anthropold apes and place it in a separate group—one intermediate to the highest ape and lowest form of humanity” (Keith
1931, p. 86).

The facial skeleton also appeared quite apelike to Keith. He wrote: “Our comparison of the profile and full-face of the

Taung specimen with corresponding views of human and anthropoid skulls leaves no doubt as to the true status of
Australopithecus, viz. that in all its essential characters it is a true anthropoid ape” (Keith 1931, p. 103).

Here Piltdown man, believed t@ be similar in geologicalage to the Taung specimen, entered Keith’s calculations. The skull

of Piltdown man, as we saw in Chapter 10, was like that of Homo sapiens. This fact argued against Australopithecus, with
its apelike skull, being in the line of human ancestry.

Keith (1931, p. 109) also held that the Taung specimen’s teeth, relatively bigger than those of a human child, were apelike.

‘What about the position of the foramen magnum, the opening through which the spinal cord enters the bottom of the skull?

Keith pointed out that Dart had wrongly compared the position of the foramen magnum in the juvenile Taung skull with
that of adult human beings and adult chimpanzees.

In adult humans, the foramen magnum is located toward the center of the bottom of the skull. This indicates erect posture.

In adult chimpanzees, the foramen magnum is located toward the back of the skull, indicating a quadrupedal posture. The
Taung skull’s foramen magnum was located in the adult human position, so Dart thought this was good evidence for erect
posture in Australopithecus.

Keith, however, pointed out that Dart should have compared the position of the foramen magnum in the infant Taung

specimen with that of an infant chimpanzee instead of that of an adult. The foramen magnum of a baby chimp lies in around
the same position as that of either the Taung specimen (Keith 1931, p. 110).

Also, the foramen magnum of a human child is situated more forward than the foramen magnum of the Taung baby or a

baby chimp.

That the foramen magnum in the Taung specimen was located near the base of the skull, rather than the rear, did not,

therefore, allow scientists to draw any conclusions about the posture of an adult Australopithecus. For that, they required an
adult specimen of Australopithecus, complete with lower limbs, and no such specimen had yet been found.

Keith (1931, p. 115) concluded: “A close examination of all the features of the Taung skull—the size and configuration of
the brain, the composition of the cranial walls, the features of face, the characters of jaws and teeth and the manner in which
the head was hafted to the neck—leave me in no doubt as to the nature of the animal to which the skull formed part;
Australopithecus was an anthropoid ape.”

As for the few humanlike characteristics of the specimen, Keith (1931, p. 53) said: “The features wherein Australopithecus
departs from living African anthropoids and makes an approach towards man cannot be permitted to outweigh the
predominance of its anthropoid affinities.” For Keith, the total evidence ruled out the possibility that Australopithecus was,
as most modern paleoanthropologists firnly believe, a human ancestor.



11.3.3 Broom and Australopithecus

When Dart retired from the world stage, his friend Dr. Robert Broom toek up the battle to establish
Australopithecus as a human ancestor. From the beginning, Broom displayed keen interest in Dart’s discovery. Soon after
the Taung baby made his appearance, Broom rushed to Dart’s laboratory. According to Dart (1959, p. 35): “he strode over
to the bench on which the skull reposed and dropped on his knees “in adoration of our ancestor,’ as he put it” British
science, however, demanded an adult specimen of Australopithecus before it would kneel in adoration. Early in 1936,
Broom vowed to find one.

On August 17, 1936, G. W. Barlow, the supervisor of the Sterkfontein limestone quarry, gave Broom a brain cast of an

adult australopithecine. Broom (1951, p. 44) later went to the spot where the brain cast had turned up and recovered several
skull fragments. From these he reconstructed the skull of Plesianthropus transvaalensis. The deposits in which the fossil
was discovered are thought to be between 2.2 and 30 million years old (Groves 1989, p. 198).

More discoveries followed, including the lower part ofa femur (TM 1513). Broomand G. W. H. Schepers (1946) described

this femur as essentially human (Zuckerman 1954, p. 310). W. E. Le Gros Clark, initially skeptical of this description, later
admitted that the femur “shows a resemblance to the femur of Homowhich is so close as to amount to practical identity.” In
1949, W. L. Straus, Jr. (1949) said that the femur ‘resembles man and cercopithecid monkey in about esqual
degree” (Zuckerman 1954, p. 311). But according to a modern worker, the key diagnostic features of the Sterkfontein femur
(TM 1513) are distinct from those of cercopithecid monkeys and African apes and are “characteristic of modem
Man" (Tardieu 1981, pp. 77-79). Since the TM 1513 femur was found by itself, it is not clear that it belongs to a
Plesianthropus individual. It is possible, therefore, that it could belong to a more advanced hominid, perhaps one
resembling anatomically modern humans.

On June 8, 1938, Barlow gave Broom a fragment ofa palate with a single molar attached. Breom, as usual, paid Barlow for

the fossil, but when Broom asked from where it had come, Barlow was evasive. Broom noticed that the matrix was different
from that in which the fossils from Sterkfontein were usually embedded. Some days later, he again visited Barlow and this
time insisted that he reveal the source of the fossil.

Barlow told Broom that Gert Terblanche, a local schoolboy, had given him the fossil palate. Broom obtained some teeth

from Gert, and together they went to the nearby Kromdraai farm, where the boy had gotten the teeth by pounding them from
a fossil skull. Broom collected the skull fragments, and Gert also gave Broom a piece of lower jaw and more teeth. After
reconstructing the partial skull, Broom saw it was different from the Sterkfontein type. He called the new creature
Paranthropus robustus. As the name robustus indicates, this australopithecine hominid had a larger jaw and bigger teeth
than Australopithecus africanus, tepresented by the Taung baby, and the gracile Plesianthropus specimens from
Sterkfontein. The Kromdraai site is now considered to be approximately 1.0 to

1.2 million years old (Groves 1989, p. 198), although some have suggested an age of up to 1.8 million years (Tobias 1978,
p. 67).

Broom also found at Kromdraai a fragment of humerus (the bone of the upper arm) and a fragment of ulna (one of the bones

of the lower arm). He said: “had they been found isolated probably every anatomist in the world would say that they were
undoubtedly human” (Broom 1950, p. 57).

In 1947, Le Gros Clark wrote that the humerus fragment from Paranthropus (TM 1517) displayed “a very close

resemblance to the humerus of Homo sapiens and none of the distinctive features found in the recent anthropoid
apes” (Zuckermnan 1954, p. 310).

As might be expected, not everyone accepted this assessment of the TM 1517 humerus. In 1949, Straus said that “it 1s in

general more like the average chimpanzee than like the average man” But he added that “this probably should not be
stressed since it consistently falls within the ranges of variation of both species” ( Zuckerman 1954, p. 311). A subsequent
morphometric analysis done by H. M. McHenry (1972, p. 95) puts the TM 1517 humerus from Kromdraai “within the
human range.” As we have seen, scientists attribute the TM 1517 humerus to Paranthropus robustus, a robust
australopithecine. Significantly, a robust australopithecine humerus from Koobi Fora, Kenya (ER 739), fell outside the
human range in McHenry’s study (1972, p. 95). So perhaps the TM 1517 humerus belonged to something other than a
robust australopithecine. It is not impossible that the Kromdraai humerus and ulna, like the Sterkfontein femur, belonged to
more advanced hominids, perhaps resembling anatomically modern humans.

World War II interrupted Broom's excavation work in South Africa. During this interval, he began the task of fully

describing his Austr discoveries, Dart’s Taung specimen.

After the war, Broom found another australopithecine skull (St 5) at Sterkfontein (Figure 11.6). Later he discovered further



remains of an adult female (St 14)—

parts of the pelvis, vertebral column, and legs. Their

morphology, along with certain features of the Sterkfentein skulls, demonstrated, in Broom’s opinion, that the
australopithecines had walked erect(Zuckerman 1954, p. 310).

Figure 11. S Lel't The skull of a female chimpanzee (after Zuckerman 1954, p. 308). Right: The St §
Plesianthi [ is skull discovered by Robert Broom at Sterkfontein, South Africa
(Broom et al. 1950, plate 1).

11.3.4 Paranthropus and Telanthropus

At Swartkrans, near Sterkfentein, Robert Broom and J. T. Robinson found, beginning in 1947, fossils of a
robust australopithecine called Paranthropus crassidens (large-toothed near-man). This creature had large strong teeth anda
bony crest on top of theskull. The crest served as the point of attachment for big jaw muscles.

In addition to the fossils of Paranthropus crassidens, Broom and Robinson found the jaw of another kind of hominid in the

Swartkrans cave. They attributed the jaw (SK 15), smaller and more humanlike than that of Paranthropus crassidens, to a
new hominid called Telanthropus capensis.

Member 1 at Swartkrans, where all of the Paranthropus bones were found, is now said to be 1.2 to 1.4 million years old

(Groves 1989, p. 198) or 1.8 million years old (Susman 1988, p. 782). But ages of 2.0 million and 2.6 million years have
also been proposed (Tobias 1978, p. 65). Member 2, where the SK 15 Telanthropus mandible was found, is said to be
300,000 to 500,000 years old. Member 2 is said to represent an erosion channel. This makes it hard to tell how old the SK
15 jaw really is. It could have been washed in with other bones in the Middle Pleistocene. Or perhaps it could have been
eroded from Early Pleistocene Member 1. In general, dating fossils found in the South Aftican caves is quite difficult. The
caves have been periodically filled and refilled over the course of 1 to 2 million years, resulting in an exceedingly confused
stratigraphy. Those who have a degree of faith in chemical dating methods may take note that K. P. Oakley tested the
fluorine content of the Telanthropus jaw and found it to be the same as the Paranthropus fossils (Broom and Robinson
1952, p. 113).

In 1961, Robinson “sank” the genus Telanthropus and reclassified the Swartkrans jaw as Homo erectus (Brain 1978, p.

140). Broom and Robinson (1952), however, had previously noted several differences between the SK 15 teeth and those of
Beijing man and Java man, both of which are now classifted as Homo erectus. In terms of these differences, the SK 15 teeth
were more like those of modern humans. Broom and Robinson also described other ways in which the SK 15 teeth were
similar to those of modern humans. But the lower front part of the jaw was damaged, making it “impossible to be sure
whether there was a trace of a chin or not” (Broom and Robinson 1952, p. 110). The affinities of this apparently somewhat
humanlike jaw remain a mystery.

Broom and Robinson found another humanlike lower jaw at Swartkrans. This fragmentary mandible (SK 45) came not from



an erosion channel but from the main deposit containing the Paranthropus fossils. Broom and Robinson (1952, p. 112) said:
“In shape it is more easily matched or approached by many modem Homo jaws than by that of Telanthropus.” Robinson
later referred the SK 45 jaw to Telanthropus and then to Homo erectus (Brain 1978, p. 140). But there are reasons,
admittedly not unclouded, to censider other possibilities. Emphasizing the ambiguous nature of the Telanthropus fossils, a
recent worker (Greves 1989, p. 275) assigned them to an unnamed species of Homo.

11.3.5 Paranthropus a Toolmaker?

In the years 1979-1983, C. K. Brain of the Transvaal Museum recovered fossil bones of 130 hominid
individuals, 30 crude bone tools, and some crude stone tools. The newly discovered Swartkrans fossils included a relatively
small number of well-preserved hand and foot bones.

Speaking of the 8 hand bones from Member 1 at Swartkrans, Randall L. Susman (1988, p. 783) said they indicated “that the

robust australopithecines had much the same morphological potential for refined precision grasping and for tool-behavior as
do modern humans.” Susman (1988, pp. 782-783) noted, however, that the hand bones retained an apelike overall
morphology.

The bone tools found at Swartkrans, according to Susman (1988, p. 783), have wear patterns indicating they were used for

digging. Susman (1988, p. 783) therefore proposed that Australopithecus (Paranthropus) robustus had used stone and bone
implements “for vegetable procurement and processing.”

Most workers believe the making of tools is an exclusive trait of the genus Homo, starting with Homo habilis. According to

this view, big- jawed Paranthropus, a robust australopithecine unconnected to the Homo line, munched vegetable matter like
the modern gorilla, without the aid of tools.

In a New York Times report (1988), Donald C. Johanson, discoverer of Lucy, the most famous representative of

Australopithecus afarensis, said about the Swartkrans hand bones: “The big question is, how can we be 100 percent sure
these hands are not from a Homo individual.”

Susman admitted that “the attribution of individual fossils to Paranthropus is complicated by the presence of a second
hominid taxon (Homo cf. erectus) at Swartkrans.” But he pointed out: “In Member 1, however, more than 95% of the
cranio-dental remains are attributed to Paranthropus. This fact suggests that there is an overwhelming probability that any
one specimen recovered from Member 1 samples [represents] Paranthropus’ (Susman 1988 p. 782). But even Susman
(1988, p. 782) admitted that a thumb metacarpal (SK 84) found in Member 1 at Swartkrans in 1949 probably belonged to a
Homo individual rather than Paranthropus.

So any matching of hand bones with hominid species at Swartkrans is still uncertain. The only thing that could end this

uncertainty would be the discovery of hand bones in undisputed connection with other Paranthropus fossils.

But even if the new hand bones do belong to Paranthropus, there is no guarantee that Paranthropus, rather than Homo,

made any of the stone and bone tools found at Swartkrans. “Did the two species live side by side?” asks anthrepologist Eric
Delson of the City University of New York. “Did [P, ] robustus use leftovers of Homo erectus tool kits? There is no way to
test these questions adequately” (Bower 1988, p. 345).

11.3.6 Makapansgat and Final Victory

In 1925, Raymond A. Dart investigated a tunnel at Makapansgat, South Africa. Noting the presence of
blackened bones, Dart (1925) concluded hominids had used fire there. In 1945, Philip V. Tobias, then Dart’s graduate
student at the University of the Witwatersrand, found the skull of an extinct baboon in the cave deposits of Makapansgat
and called it to Dart’s attention. In 1947, Dart himself went back out into the field, after a lapse of two decades, to hunt for

bones at

At Makapansgat, Dart (1948) found australopithecine skull fragments (including an occipital) and other bones, along with

more signs of fire. Dart therefore called the creature who lived there Australopithecus prometheus, after the Titan who stole
fire from the gods. Today, Australopithecus prometheus is classified, along with the Taung and Sterkfontein specimens, as
Australopithecus africanus, distinct from the robust australopithecines of Kremdraai and Swartkrans.

Most of the Makapansgat fossils came from dumps of breken rock in frent of the quarry there. Frem the matrix surrounding

the fosstls, Dart said he was able to correlate them with identifiable fossil-bearing strata nearby. Had anatomically modermn
human fossils been recovered in such fashion, any claims for their great age would have been subjected to merciless



criticism. This is because the main hominid layers at Makapansgat have been dated at about 3 million years by
paleomagnetic methods (K. Weaver 1985, p. 596).

Dart discovered 42 baboon skulls at Makapansgat, 27 of which had smashed fronts. Seven more showed blows on the left

frontside (Dart 1959, p. 106). Dart, suspecting that australopithecines had been the cause of the damage, requested that R.
H. Mackintosh, a specialist in forensic medicine at the University of the Witwatersrand, examine the skulls. Dart and
Mackintosh concluded that the skulls showed signs of having been struck by a “powerful downward, forward, and inward
blow, delivered from the rear upon the right parietal bone by a double-headed object” (Wendt 1972, p. 224). They believed
the weapon was an antelope’s humerus (the bone of the upper forelimb). The joint of an antelope humerus, noted Dart,
exactly fit the double impressions on several broken baboon skulls.

From the evidence he gathered at Makapansgat, Dart created a lurid portrait of Australopithecus prometheus as a killer ape-

man, bashing in the heads of baboons with primitive bone tools and cooking their flesh over fires in the Makapansgat cave.
While his robust cousins had remained in the forest, peacefully h and b extinct, this more
advanced hominid had, according to Dart, ventured into the dry savannahs, to survive by his ruthless wits, and begin the
long journey to humanity.

Dart said: “Man’s predecessors differed from living apes in being confirmed killers; carnivorous creatures, that seized living
quarries by violence, battered them to death, tore apart their broken bodies, dismembered them limb from limb, slaking their
ravenous thirst with the hot blood of victims and greedily devouring their writhing flesh” (Johanson and Edey 1981, p. 40).

Dart and Mackintosh also ascertained that australopithecines were killed in the same way as the baboons (Wendt 1972, pp.
226-227). “Australopithecus lived a grim life,” wrote Dart (1959, p. 191). “He ruthlessly killed fellow australopithecines

and fed upon them as he would upon any other beast, young or old.”

as somewhat d. Johanson

Today, however, paleoanthropologists characterize Dart’s portrait of Austr:

and Edey (1981, p. 65) call the vision of the killer ape-man “something of an embarrassment to anthropologists, who honor
Dart for his dazzling r on of the first australopt , but shake their heads over this later aberration.”

In addition to antelope bones, Dart collected at Makapansgat many other animal remains that he believed had beenusedas

daggers, choppers, saws, clubs, and so forth. He grouped these into what he called an “osteodontokeratic” industry,
comprising tools made from bones, teeth, and homs (Dart 1957). In 1954, C. K. Brain found pebble tools at Makapansgat,
25 feet above the main layers in which the australopithecinefossils were found. One possible conclusion: a hominid more
advanced than Australopithecirs was the maker of the tools. But Dart (1959, pp. 159-160) pointed out that Australopithecus
skeletal fragments were also to be found in the same layer as the pebble tools.

Dart’s views about Australopithecus hunting activity at Makapansgat aroused heavy opposition. Some scientists said that

the bination of Australopi fossils,
occupation sites but the lairs of hyenas or leopards.

bones, and broken baboon skulls represented not hominid

To this Dart (1959, pp. 120-131) replied that hyenas, in particular, do not tend to leave such accumulations of bones in their

lairs. However, C. K. Brain replied with a more sophisticated version of the carnivore hypothesis that eventually won the
day. “Over a period of years,” wrote Richard Leakey and Roger Lewin (1977, p. 96), “Brain observed that a combination of
scavenging habits of local carnivores, and the differential resistance to weathering of various types of bone, produces a bone
collection virtually identical to the one Dart found in the cave: the osteodontokeratic culture is apparently no more than the
left overs from many leopard and hyena meals!”

Nevertheless, this version does not seem to account for some of the evidence reported by Dart. For example, Dart (1959, p.
166) told of finding a gazelle horm wedged solidly into the core of an antelope femur, clear evidence of an intentional act.
Dart also noted that the bones of birds, turtles, and porcupines, not the normal prey of hyenas and leopards, were among
those found in the cave.

Concerning the evidence for fire at Makapansgat, some researchers said the black deposits were not ash (Oakley 1954,

1956). Others claimed that although there might be signs of fire, the australopithecines were not the cause of them (Broom
1950, p. 74; Johanson and Edey 1981, p. 69).

But even though Dart’s views were discredited, there was a positive result. According to Herbert Wendt (1972, p. 222), the
controversy over the Makapansgat discoveries “brought the australopithecines into the news, and enhanced their status even
in the eyes of their original critics.”

Another key event was the publication, in 1946, of a monograph on the australopithecines by Broom and Schepers. The

National Academy of Sciences of the United States gave Broom and his coauthor the Daniel Giraud Medal for the most



important biological work published in that year.

Sir Arthur Keith wrote in 1947: “When Professor Dart of the University of the Witwatersrand, Johannesburg, announced in

Nature the discovery of a juvenile Australopithecus and claimed for it a human kinship, I was one of those who took the
point of view that when the adult form was discovered it would prove to be nearer akin to the living African anthropoids—
the gorilla and the chimpanzee. Like Professor Le Gros Clark I am now convinced on the evidence submitted by Dr. Robert
Broom that Professor Dart was right and I was wrong. The Australopithecinae are in or near the line which culminated in
the human form” (Dart 1959, pp. 80-81). At long last, Australopithecus had won recognition in the power centers of British
paleoanthropology.

11.3.7 Controversy Continues

With the new status of Australopithecus came a change in perception. Increasingly, the vast majority of
scientists began to see Australopithecus as less and less apelike and more and more humanlike. Right up to the present, the
place of Australopithecus in the direct line of human descent is taken as an indisputable fact by most paleoanthropologists.
Pictures of australopithecines generally show them as essentially human from the neck down. Furthermore, the types of
behavior displayed by the australopithecines in these pictures are such that figures of humans could be easily substituted.
But even after mainstream English science changed its mind about Australopithecus, some scientists resisted. To these
recalcitrant renegades, the undistorted facts continued to reveal a starkly apelike portrait of Australopithecus. According to
their view, a picture of an Australopithecus individual should show it hanging by its arms from the branch of a tree rather
than walking erect and humanlike on the ground.

The primary dissenter, in the early of English of Australopithecus, was Sir Solly Zuckerman, secretary

of the Zoological Society of London and later a science adviser to the British government. In a comprehensive study,
Zuckerman (1954) found that the teeth, skull, jaws, brain, and limbs of Australopithecus were essentially apelike. He
therefore believed that attempts to identif'y australopithecines as human ancestors were ded. Today, anew

of dissident researchers is raising and sustaining the same objections to overly humanlike characterizations of
Australopithecus. We shall give detailed attention to their views, and those of Zuckerman, in Section 11.8.

11.4 Leakey and His Luck

After the professional and personal disappointments he encountered in thelate 1930s, Louis Leakey continued
his work in East Africa, assisted by his second wife, Mary. They searched for fossils of Early Pleistocene human ancestors,
which Leakey believed would be quite different from Australopithecus and Homo erectus. Eventually, the Leakeys would
get lucky and make a series of important finds. But for decades they had to be content with stone tools.

11.4.1 Zinjanthropus

Assite of particular interest was Olduvai Gorge in Tanzania. There the Leakeys found crude pebble choppers in
Bed 1, said to be 1.7 to 2.0 million years old (Oakley et al. 1977, p. 169). They also found round stones that appeared to
have been used as bolas (Section 5.3.2). Leakey even found a bone implement he believed had been used for working
leather. The standard image of Early Pleistocene hominids is one of ape-men scavenging carcasses of lion kills, not of
protohumans working leather and hunting with bolas.

The stone tools Leakey found at Olduvai were not enough to satisfy him. “The remains of the men themselves still elude

us.” he sald (Goodman 1983, p. 111). Finally, on July 17, 1959, Mary Leakey came across the shattered skull of a young
male hominid in Bed I at site FLK. The skull was designated OH 5.

By one account, Leakey came out, looked at the OH 5 skull, and instead of rejoicing said: “Why, it's nothing but a

dd: d robust " (Johanson and Edey 1981, pp. 91-92). “When he saw the teeth he was disappointed
since he had hoped we would find a Homo and not an Australopithecus,” said Mary Leakey (Johanson and Edey 1981, p.
92).

Mary Leakey eventually pieced together hundreds of fragments, comprising the facial region and the rear part of the

hominid’s braincase. The creature had a saggital crest, a bony ridge running lengthwise along the top of the skull. In this
respect, it was very much like Australopithecus robustus. Leakey nevertheless created a new species for OH 5, partly
because its teeth were bigger than the South African robustus specimens. Leakey called the new find Zinjanthropus boisei.
Zinj is a name for East Africa and boisei refers to Mr. Charles Boise, one of the Leakeys’ early financial backers (Wendt
1972, p. 232).



Along with the skull, the cranial capacity of which was about 530 cc, Leakey (1960a, pp. 1050-1051) found bones of

mammals, including antelope and pig: “An extensive and rich living floor . . . hasbeen uncovered. . .. All the larger animal
bones have been broken open to obtain the marrow; all jaws and skulls of animals are smashed. A high proportion of the
bones represent immature animals. Many more stone tools of the Oldowan culture have also been found.” This assemblage
apparently caused Leakey to give up his initial reserve and proudly declare to the world that he had found the remains of the
first stone tool maker, and hence the first “true man.”

Why Leakey decided to attribute the tools found at the FLK site to Zinjanthropus is somewhat puzzling. Similar tools had

been found along with australopithecine remains at Sterkfontein. But Leakey had then said this proved only that the
australopithecines of Sterkfontein “were contemporary with a type of early man who made these stone tools, and that the
australopithecines were probably the victims which he killedandate” (Goodman 1983, p. 113).

The FLK site presented a similar situation, calling for a similar explanation. But in a Nature article on Zinjanthropus

Leakey said: “There is no reason whatsoever, in this case, to believe that the skull represents the victim of a cannibalistic
feast by some hypothetical more advanced type of man” (Goodman 1983, p. 113).

Leakey became the first superstar that paleoanthropology had seen in a while. Along with Zinjanthropus, Leakey flew from

Africa to the University of Chicago late in 1959 to participate in the Darwin Centennial, marking the one hundredth
anniversary of the publication af The Origin of Species (Goodman 1983, p. 115).

The National Geographic Society honored Leakey with funds, publication of lavishly illustrated articles, television specials,

and worldwide speaking tours. In 1962, the Society awarded him its highest award, the gold Hubbard Medal, for
“revolutionizing knowledge of prehistory by unearthing fossils of earliestman . . . in East Africa” (Goodman 1983, p. 117).

The National Geographic Society is somewhat different from the other foundations active in paleoanthropological research,

such as the Carnegte and Rockefeller foundations. Its funds did not represent the fortune of a single individual or family.
The Society started out small and grew on the strength of individual membership contributions, in exchange for which
donors received the Society’s now famous journal.

Alexander Graham Bell did, however, play an instrumental role in getting the National Geographic Society started.

Although Bell did not give large sums of money, he hired Gilbert Grosvenor to supervise the publication of the Society’s
magazine, and paid his salary from his own pocket for many years. When Grosvenor took over editorial duties in 1899, the
magazine of the National Geographic Soclety was a dry technical journal, intended mainly for specialists in geography. He
quickly transformed it into a pictorial magazine with vast popular appeal among the middle and upper classes.

Much of the considerable social influence enjoyed by the National Geographic Society has derived from its carefully

cultivated relationships with America’s social and political elites. Its board of trustees has consistently represented a cross
section of the aristocracies of money and merit. Gilbert Grosvenor himself, from an old New England family, was a cousin
of William Howard Taft, who served as President of the United States and Chief Justice of the Supreme Court. Grosvenor
married Alexander Graham Bell's daughter, and his son Melville Bell Grosvenor followed him into leadership of the
National Geographic Society.

Through its Committee for Research and Exploration, the National Geographic Society expends funds for scientific work in

geography and related fields. Results are publicized not only through the magazine of the Society but through school
bulletins, newsreleases, lecture series, films, and televisionspecials.

Until the Society backed Louis Leakey, it had not, the record of its grants shows, supported any work directly related to

evolution. Since then, however, the National Geographic Society has been one of the most influential forces in educating
the general public, at least in the United States, about the story of human evolution. Exactly why the Society suddenly
became so active in this field, starting in 1959, is not explained in any of the accounts of its history we have thus far seen.
We would welcome informatien about this.

In the September 1960 issue of National Geographic magazine, Louis Leakey (1960b, p. 433) wrote, in a big photo article

about Zinjanthropus: “In some respects this new Stone Age skull more closely resembles that of present day man than it
does the skulls of the gorilla or of the South African near-men . . . Zinjanthropus represents a stage of evolution nearer to
man as we know him today than to the near-men of South Africa.” The article, provocatively titled “Finding the World's
Earliest Man,” featured an artist’s representation of Zinjanthropus. Notwithstanding his huge jowls and low forehead,
Zinjanthropuswas depicted as blatantly humanlike—a shameless propaganda move.

But despite an outpouring of publicity, the reign of Zinjanthropus was all too brief. F. Clark Howell said: “It obviously was

not a man. It was even less manlike than the least manlike of those two South African types” (Johanson and Edey 1981, p.



92). The two South African types were Australopithecus africanus (from Taung, Sterkfentein, and Makapansgat) and
Australopithecus robustus (from Kromdraai and Swartkrans). Robustus was considered the least manlike.

Leakey’s biographer, Sonia Cole (1975, pp. 239-240), wrote: “He must have wished he could have eaten his words. . . .

Granted that Louis had to persuade the National Geographic Society that in Zinj he had a likely candidate for ‘the first man’
in order to ensure their continued support—but need he have stuck out his neck quite so far? Even a layman looking at the
skull could not be fooled: Zinj, with his gorilla-like crest on the top of the cranium and his low brow, was quite obviously
far more like the robust australopithecines of South Africa than he was like modern man—to whom, quite frankly, he bears
no resemblance at all.”

11.4.2 Homo Habilis

In 1960, abouta year after the discovery of Zinjanthropus, Leakey’s son Jonathan found the skull of another
hominid (OH 7) nearby in a slightly lower level of Bed I, judged to be about 2 million years ald. In addition to the skull, the
OH 7 individual included the bones of a hand. Also in 1960, the bones of a hominid foot (OH 8) were found. In succeeding
years, more discoveries followed, mostly teeth and fragments of jaw and skull. The fossil individuals were given colorful
nicknames: Johnny’s Child, George, Cindy, and Twiggy. Some of the bones were found in the lower part of Bed II.

Philip Tobias, the South African anatomist, gave the first newly found skull a capacity of 680 cc, far larger than

Zinjanthropusat 530 cc, and larger even than the biggest australopithecine skull, at roughly 600 cc. It was, however, around

100 cc less than the smallest Homo erectus skulls (Wendt 1972, pp. 245-246).

Leakey sent the OH 7 hand bones to Dr. John Napier of the Royal Free Hospital in England. The results of Napier’s study

were pleasing to Leakey. The bones, said Napier (1962, p. 409), were “strikingly human in one revealing and . . . critical
character. The tips of the fingers and thumb were surmounted by broad, stout, flat, nail-bearing terminal phalanges, a
condition that, as far as we know, is found only in man.’

The Leakeys sent the OH 8 foot bones to Michael Day for reconstruction. Day, recalling his impressions on completing his
work, later said: “My hair stood on end. The foot was completely human” (Cole 1975, p. 253).

Like Zinjanthropus, the fossils of the new creatures were found along with broken animal bones and stone tools, scattered

across a so-called living floor.

Some distance away from one of the new sites, but at the same level, a circle of large stones was found. The Leakeys

interpreted this as the foundation for a windbreak made of brush, giving rise to speculation that the large-brained Olduval
hominid had made use of base camps.

Louis Leakey decided he had now come upon the real toolmaker of the lower levels of Olduvai, the real first true human.

His bigger brain confirmed his status, although it was Darwin himself who had said that “one cannot measure intelligence in
cubic centimeters” (Wendt 1872, p. 246). A fullreport on the new Olduvai hominid was published in 1964 by Louis
Leakey, John Napter, and Philip Tobias. In this paper (Leakey et al. 1964), they called the creature Homo habilis. The
name, suggested by Raymond Dart, means, “handy man.” The designation Homosignified a close family relation to modern
humans. As we shall see, however, many scientists doubted whether the honor was merited.

After the discovery of Homo habilis, Zinjanthropus, no longer the first true human, was demoted to Australopithecus boisei,

a somewhat more robust variety of Australopithecus robustus. Both of these robust australopithecines had saggital crests,
and are regarded not as human ancestors but as evolutionary offshoots that eventually became extinct

The whole business of saggital crests complicates matters somewhat. Male gorillas and some male chimpanzees also have

saggital crests, whereas the females of these species do not (Fix 1984, p. 32). This leads to the possibility that creatures
assigned to different australopithecine species, on the grounds that some have saggital crests and others do not, may simply
represent sexual variants within a single species. For example, Mary Leakey (1971, p. 281) said: “The possibility that A.
robustus and A. africanus tepresent the male and female of a single species deserves serious consideration.” If the
possibility raised by Mary Leakey were found to be correct, this would mean that generations of experts have been wildly
mistaken about the australopithecines.

11.4.3 Leakey’s Views on human evolution



With the discovery at Olduvai Gorge of Homo habilis, a creature contemporary with the early
australopithecines but with a bigger brain, Louis Leakey believed he had excellent evidence supporting his view that neither
Australopithecus nor Homo erectus were in the direct line of human ancestry (Figure 11.7). He later wrote: “For too long
scientists have been confused by earlier theories and in particular by thase which derived Homo sapiens from classical
forms of Neanderthal man, which in turn was supposed to have been derived from Homo erectus, that in turn was said to
have been ariginated in the Australopithecines. . . . Today the vast amount of evidence that has been accumulated shows us
clearly that the stock which was leading to ourselves—as distinct from Homo erectus—was already present some 2 million
years ago in East Africa and that. at that time, it was \porary with Austr. ithecus. We should therefore expect to
find evidence that true Homo, as well as primitive Australopithecus, was already present during the late stages of the
Pliocene, about 4 millionyears ago” (L. Leakey 1971, p. 25).
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Figure 11.7. According to Louis Leakey (1960d, pp. 210 - 211; 1971, p. 27), neither Aus#ralopithecusnor
Homo erectus was ancestral to modern humans. The Neanderthals, said Leakey (1971, p. 27), were probably the
result of crossbreeding between Homo erectus and Homo sapiens. Today, the details of human evolution remarn a
sub ject of active debate. But most paleoanthropologists favor a progression from one of the australopithecines to
Homo habilis, Homo erectus, early Homo sapiens, and then the Neanderthals and modern humans.

Although Leakey was now willing to settle for somewhat primitive Homo habilis as the representative of true
humanity in the Early Pleistocene, he had earlier believed that the fully modern human type extended that far back in
geological time. As we have seen Leakey initially supported Reck’s anatomically modern skeleton, found in Bed II of
Olduvai Gorge (Section 11.1). He also campaigned on behalf of his own finds of sapiens-like human fossils at Kanam and
Kanjera (Section 11.2). These finds, all of which Leakey originally thought to be from the Middle and Early Pleistocene,
would have been the contemporaries of Australopithecus and Homo erectus. Later, Leakey withdrew his support of a
Middle Pleistocene date for Reck’s skeleton when chall d by Boswell, and i fter saw his own finds at Kanam
and Kanjera discredited in the eyes of most scientists by the same persistent critic. But in reviewing the controversies over
these fossils, we have found, despite some ambiguity, sufficient reason to keep them as evidence for sapiens-like beings in
Africa 1-2 million years ago.

In Leakey’s opinion, the major problem with the standard view of human origins was that it resulted in a progression that

appeared to violate evolutionary principles. “Australopithecinae or ‘near-men’ show a number of characters which very
strongly suggest over-specialization in directions which did not lead towards man,” said Leakey (1960d, p. 184). “The very
peculiar flattening of the face, the raising of the eye sockets high above the level of the root of the nose, and the shape of the
external orbital angles are among such specializations, as is also the forward position of the root of the cheek-bone process.”

Leakey (1960c, p. 212) also stated: “there are those who still hold that Peking manand Java man should be listed as direct



ancestors of Homo sapiens, with Neanderthal and Solo types as intermediate forms, but I cannot support this interpretation,
which implies too great a measure of reversal of specialization.” Some of Leakey’s contemporaries assumed the earliest
hominids would have features reminiscent of modern apes. According to this view, the path of human evolution, proceeding
through the australopithecines and Homo erectus, involves a progressive diminution of these primitive apelike features.
According to Leakey (1960d), this idea is incorrect.

Certain features of modern apes, such as large brow ridges, are not primitive, said Leakey, but are instead fairly recent

specializations. Proconsul, an Early Miocene African ape thought to be at the very root of the human line, did not have
large brow ridges. “There is no trace whatsoever of a ridge of bone over the eyes, separating the brain-case from the face,’
wrote Leakey (1960d, p. 175).

Modern humans, with their small brow ridges, according to Leakey, preserve the primitive condition found in the Miocene

apes. Australopithecus, Homo erectus, and the Neanderthals, with their large brow ridges, depart, like the modern apes,
from this primitive condition. The now-dominant evolutionary progression thus involves an evolutionary reversal that
Leakey thought unlikely. Miocene apes with no brow ridges give rise to early hominids with heavy brow ridges, and these
hominids in turn give rise to modern humans, with small brow ridges. Furthermore, the Miocene apes like Proconsul have
thin skulls, while the australopithecines, Homo erectus, and the Neanderthals have relatively thick skulls. Modern humans
have thin skulls, implying another evolutionary reversal.

The advocates of punctuated equilibrium in evolution have a response to Leakey, namely that such reversals can be
expected (Stanley 1981, p. 155). One of the great advantages of the punctuated equilibrium theory, which holds that
speciation occurs not gradually over long periods of time but in rapid bursts, is that it allows advocates of evolution to
easily explain away all kinds of contradictions found in the fossil record.

Apart from size, the physical structure of modern human brow ridges is different from that of other hominids. “The brow-
ridge over each eye is made up of two component parts in Homo sapiens ” wrote Leakey (1960d, p. 164). “One part in each
case starts just above the nose and extends sideways and slightly upwards to overlap the second part, which, on either side,
starts at the extreme edge to right and left of the eye-socket respectively, and extends inwards and slightly downwards.
Thus, above the center of each eye-socket, there is an overlap of the two elements.” In Neanderthal, Homo erectus, and
Australopithecus, the large brow ridges are most often composed of a single barlike mass of bone running horizontally over
the eye sockets. To Leakey (1960d, p. 165), the presence of such barlike brow ridges “suggested not an ancestral stage in
human evolution but a side branch that has become more specialized, in this respect, than any Homo sapiens type.”

In addition to features found in the earliest presumed human ancestors (the Miocene apes such as Proconsul ), modem

humans also have, said Leakey, other specializations that distinguish them from Homo erectus and Australopithecus.

For example, the jaw of modern Homo sapiens has a chin eminence, which Leakey (1960d, p. 168) described as a “hony

buttress on the front of the middle line of the jaw.” Living apes do not have a true chin eminence, and neither do Homo
erectus and Australopithecus.

According to Leakey, the purpose of the chin eminence is to strengthen the front portion of the jaw. In apes this is

accomplished by the simian shelf, a ridge of bone running between the two sides of the forward part of the lower jaw. In
Neanderthals, Homo erectus, Homo habilis, and Australopithecus, none of which have a simian shelf, the strengthening is
accomplished by thickening the entire front portion of the jaw.

In making his case, Leakey also considered the presence of a feature of the facial skeleton called the canine fossa. Leakey

(1960d, pp. 165-166) stated: “If we look at the facial region of different types of Homosapiens we find that . . . there is
always present a depression or hollow in the bone beneath each eye, which is called the ‘canine fossa.”. . . In the great apes
and in the skulls of human species other than Homo sapiens it is only very rarely seen and is more commonly replaced by a
convexity or puffing out of the bone in that region.”

Other anatomical differences between Homo sapiens and its presumed ancestors, as discussed by Leakey (1960d), involved

the tympanic plate around the ear hole, the mastold process, the articulation of the jaw, and the position of the foramen
magnum.

Time, said Leakey, was another problem. Not only was Homo habilis cc porary with Australopith thus el

the latter, in Leakey’s mind, as a human ancestor—there was also trouble with the supposed transition from Homo erectus
to Homo sapiens. Leakey (1971, p. 27) wrote: “The textbooks, on the whole, still suggest that Homo sapiens stems from
Homo erectus; this view can no longer be sustained. The time interval between Java and Peking man in Asia, or the Olduvai
form of Homo erectus in Tanzania, and the appearance of Homo sapiens over a wide area from Europe and east Africa is far
too short.” The later specimens of Homo erectus in Java and China, and in the upper levels of Olduvai Gorge, existed from
200,000 to 500,000 years ago in the Middle Pleistocene. Early Homo sapiens, is said to have appeared 300,000 to 400,000
years ago. In other words, Homo erectus and Homo sapiens were roughly contemporary, and this, to Leakey, seemed to



eliminate Homo erectus as a human ancestor, although others might suggest that humans branched from Homo erectus far
earlier.

Here we are, of course, restricting ourselves to conventionally accepted fossil evidence. In previous chapters, we have

argued that the totality of evidence—including the fully modern human skeleton found in a Pliocene formation at
Castenedolo in Italy, the advanced stone artifacts and human skeletal remains found in Eocene formations in the California
gold country, and much else—does not support an evolutionary origin of the modern human type. If this is correct, then we
should not expect the various hominidfinds in Africaand elsewhere to line up neatly in an evolutionary sequence. And they
do not.

If Australopithecus, Homo erectus, and the Neanderthals were not human ancestors, then how were they to be explained in

terms of evolution? As far as the australopithecines were concerned, Leakey (1960d, p. 180) said it was likely that “they
represent a very aberrant and specialized offshoot from the stock which gave rise to man.”

Louis Leakey also had some iconoclastic opinions about the relationships among the various australopithecines. “Textbook

views that . . the robust Australopithecusis . . a late specialized variant of the so-called gracile one . . cannot any longer
be regarded as valid,” wrote Leakey (1971, p. 27). “A number of ples of the robust lopith have now been
found in deposits much older than Olduvai, while side by side with them are specimens that apparently represent ancestors
of Homo habilis.” Leakey here seems to be referring to discoveries by his son Richard at sites near Lake Turkana, Kenya.
As we shall see (Section 11.6), the dating of these Lake Turkana deposits was controversial. Richard Leakey originally
favored an age of 2.9 million years, but he eventually agreed with critics that the deposits were about 2 million years old.
Even so, the robust australopithecines fossils from Lake Turkana would be as old as the gracile australopithecine fossils
found in South Africa. The elder Leakey therefore thought he had good reason to challenge the widely accepted belief that
the robust australopithecines were derived from the gracile ones. Leakey’s proposal was given additional support in 1986,
with the discovery of the so-called Black Skull (Section 11.11), which pushed the robust australopithecines back to 2.5
million years ago. Mary Leakey, as we have seen, outdid her husband in boldness—she suggested the robust and gracile
australopithecines might be the males and females of the same species.

As for Java man and Peking man, representing Homo erectus, Leakey (1960d, p. 186) also considered them “nothing but

various aberrant and over-specialized branches that broke away at different times from the main stock leading to Homo."
Leakey was not alone in his views about Homo erectus. In 1972, J. B. Birdsell, an anthropologist at the University of
California at Los Angeles, wrote: “It is very difficult to visualize how any of the known forms of Homo erectus could have
evolvedinto the grade of Homo sapiens. . . . nowhere can it be demonstrated that men of the Homo erectus grade did evolve
into modern populations” (Goodman 1983, p. 121). Of course, there are many who would disagree with Leakey and
Birdsell.

Some authorities have placed much emphasis on fossils such as Rhodesia man in Africa, Solo man in Java, and the

European Neanderthals. These, they say, show clearly an evolutionary transition between Homo erectusand Homo sapiens.
But Leakey (1971, p. 27) had another explanation: “Is it not possible that they are all variants of the result of crossbreeding
between Homo sapiens and Homo erectus?” One might object that such crosshreeding wauld have yielded hybrids that
were unable to reproduce. But Leakey pointed out that American bison cross fertilely with ordinary cattle.

So whereas some scientists would have Homo erectus evolving into the Neanderthals, who then give rise to modern Homo

sapiens, Leakey would have all three coexisting. And as we have seen (Section 9.2.9), there is substantial evidence from the
Chinese Middle Pleistocene that Homo erectus coexisted with varieties of Homo sapiens, including Neanderthals. In fact,
there is evidence that erectus-like creatures may exist today in isolated wilderness regions, including China (Chapter 10).
There are even reports that they have interbred with humans (Section 10.8). All of this agrees with our proposal that various
humanlike and apelike creatures have coexisted in the distant past, just as at present.

11.4.4 Evidence for Bone smashing in the
Middle Miocene

During the late 1960s, Louis Leakey made some interesting discoveries at Fort Ternan, Kenya. The fossil-
bearing formations at this site are said to be from 12.5 to 14.0 million years old (Butzer 1978, p. 198), which makes them
Middle Miocene. After noting that hundreds of relatively undamaged fossil mammal bones had been found at Ft. Ternan,
Leakey (1968, p. 528) said: “In striking contrast to this situation, there are in the same deposit, and at the same level, small
areas of fossils where the bones have been broken up, and where the damage includes excellent examples of depressed
fractures of the types usually associated with ‘a blunt instrument.”. . We also recovered a peculiar lump of lava exhibiting
several battered edges, and with every appearance of having been used to smash bones.” According to Glynn Isaac (1978, p.
229), Leakey believed that the lava was not of the kind found normally in the deposit; therefore it must have been
transported to the site. Leakey concluded that an apelike Miocene hominid called Kenyapithecus had used the lava stone to
crack bones for marrow. E. L. Simons (1978, pp. 548-549) and others considered Kenyapithecus to be an African variety of



the Asian hominid Ramapithecus. Currently, however, scientists do not think the ramapithecines can be classified as
hominids (Section 3.9). Because no one (as far as we know) now attributes tool behavior to Miocene apes, we are left
wondering what hominid used stones to break bones for marrow at Ft. Ternan over 12.5 millien years ago. We do not know,
but, as we noted in Chapter 2, modern humans leave similar broken bone assemblages.

11.5 A Tale of Two Humeri

In 1965, Bryan Patterson and W. W. Howells found a surprisingly modern-looking hominid humerus (upper
arm bone) at Kanapoi, Kenya. In 1977, French workers found a similar humerus at Gombore, Ethiopia.

11.5.1 The Kanapoi Humerus

The Kanapoi humerus fragment, consisting of the intact lower (or distal) part of the bone, was found on the
surface. But B. Patterson and Howells (1967, p. 64) noted: “Color, hardness, and degree of mineralization agree with those
of numerous specimens collected in situ in the sediments.” Potassium-argon tests on volcanic materials above the bone-
bearing sediments ylelded dates of 29 and 25 million years. Paleomagnetic tests showed the lava displayed reverse
polarity. The Matuyama Reverse Epoch began 25 million years ago, consistent with the potassium-argon results (B.
Patterson and Howells 1967, p. 64).

The Pliocene lake sediments also yielded a fauna earlier than that found in Bed I of Olduvai Gorge. Patterson and Howells

said it corresponded to the early Villafranchian of Europe. Another researcher later commented on the faunal remains:
“These are comparable to those found at the Mursi site in the Omo River valley, with an age of 40 to 45 million
years” (Senut 1979, p. 113). Patterson accepted this as a reasonable date for the layer from which the humerus was thought
to have eroded (Oakley et al. 1977, p. 59).

Could the bone have been intrusive in the deposit? B. Patterson and Howells (1967, p. 64) stated: “The excellent state of

preservation—the fragment shows no significant postmortem damage other than the break that separated it from the
remainder of the original bone—rules out the possibility of derivation from later deposits that may once have been present
in the vicinity of the capping lava.”

B. Patterson and Howells (1967, p. 65) said the Kanapo! humerus was “readily distinguishable . . . from gorilla and

orangutan.” They then made detailed “morphological and metrical comparisons” with human beings, chimpanzees, and
Australopithecus.

Patterson and Howells measured 7 features on 40 human humeri, 40 chimpanzee humeri, and a cast of the distal humerus of

Paranthropus robustus (Kromdraii TM 1517), the only australopithecine distal humerus then available. They concluded:
“In these diag Kanapoi d 1 is strikingly close to the means of the humansample. It is larger
than the individual of Paranthropus robustus represented by the corresponding humeral fragment from Kromdraai in each
measurement” (B. Patterson and Howells 1967, p. 65). Patterson and Howells (1967, p. 65) added: “Parant hropus emerges
from these morphological comparisons as rather less man-like than Kanapoi Hominoid 1.” Further emphasizing the
humanlike character of the Kanapoi humerus, they said: “there are individuals in our sample of man on whom
measurements . . . of Kanapoi Hominoid I can be duplicated almost exactly” (B. Patterson and Howells 1967, p. 66).

Patterson and Howells would not have dreamed of suggesting that the Kanapoi humerus belonged to an anatomically

modern human. Nevertheless, if an anatomically modern human had died at Kanapoi 4.0-4.5 million years ago, he or she
might have left a humerus exactly like the one they found.

Further confirmation of the humanlike morphology of the Kanapoi humerus (KNM KP 271) came from anthropologists

Henry M. McHenry and Robert S. Corruccini of the University of California. Using multivariate analysis techniques, they
compared 16 different measurements of the Kanapoi humerus with those of the humeri of all species of anthropoid apes,
three species of monkeys, and two fossil hominids—Kromdraai (TM 1517) and East Rudolf (ER 739). McHenry and
Corruccini (1975, p. 227) concluded that “the hominid fossil from Kanapoi resembles Homo sapiens very closely.”
Elsewhere in the same study they noted: “The Kanapoi fossil is quite close to Homo, especially the Eskimo
sample” (McHenry and Corruccini 1975, p. 235). Amplifying this, they stated that “the Kanapoi humerus is barely
distinguishable from modem Homo" and “shows the early emergence of a Homo-like elbow in every subtle
detail” (McHenry and Corruccini 1975, p. 240).

In an earlier study, McHenry (1973) wrote: “A humeral fragment has been found at Kanapoi that is almost five million

years old yet almost indistinguishable in shape from many modern humeri. Geologically much younger australopithecine
humeri at one or two million years are vastly different from those of modern man.” In his Harvard doctoral thesis, McHenry
(1972, p. 95) stated that the Kana poi humerus fell “within the human range.” We have employed a simple multivariate



analysis technique to evaluate the raw data supplied by McHenry in his thesis. We calculated the 16-dimensional vectors
represented by his 16 measurements for each humerus, and took the size of the angles between any two vectors as indicators
of the degree of similarity between the two humeri. A smaller angle means a greater similarity. This method, it should be
noted, is size-independent. In other words, bones of the same conformation, though being of different size, will show a
difference of zero degrees. Confirming McHenry, we found that at 2.75 degrees the Kanapoi humerus vector was closest to
Homo sapiens. For comparison, the angle of Kanapoi with chimpanzee was 4.40 degrees. With Australopithecus robustus
(Kromdraai TM 1517) the angle was 4.51 degrees, and with Australopithecus boisei ( East Rudolf) it was 4.83 degrees. In
other words, the Kanapol humerus differed from those of the australopithecines.

C. E. Oxnard (1975a, p. 97) agreed with McHenry's analysis. He stated: “we can confirm clearly that the fossil from

Kanapot is very humanlike.” In his discussion, Oxnard pointed out that the Kanapoi humerus, although 4 million years old,
was quite modemn in form, while the australopithecine humeri from later periods were much less so. This led Oxnard
(1975a, p. 121) to suggest, as did Louis Leakey, that the australopithecines were not in the main line of human evolution.
Keeping Australopithecus as a human ancestor would result in a very unlikely progression from the humanlike Kanapot
humerus, to the markedly less humanlike humerus of Australopithecus, and then to one more humanlike again.

Michael A. Day (1978, p. 315) said about the Kanapoi humerus: “it is hard to point to a single anatomical feature or group

of features that is not well known in modern man. Functionally it must be nearly identical with the modem human
condition.”

A dissenting view may be found in a study by Marc R. Feldesman, of Portland State University in Oregon. From his own

multivariate analysis of 15 fossil humeri and humeri of 22 species of monkey and apes, Feldesman (1982a, p. 73)
concluded: “The Kanapoi distal humerus (KP 271), far from being more ‘h like" than A lopith clearly
associates with the hyperrobust Australopithecines from Lake Turkana.” The Lake Turkana specimen closest to KP 271,
according to Feldesman, was ER 739, now thought to represent Australopithecus borsei. This is exactly the reverse of
McHenry’s conclusion. McHenry found that KP 271 was close to Homo sapiens and distant from ER 739. Because
Feldesman did not supply his raw data in his report, we could not evaluate his results.

In our discussion of fossil discoveries in China (Section 9.2.1), we made extensive use of the concept of possible date
ranges. That is to say, when confronted with reports giving different ages for certain fossils, we established a range of
possibilities that included all likely ages. Here we want to introduce a similar concept—that of possible morphology ranges.
Concerning the Kanapol humerus, we can say, on the basis of the reports we have cited, that its morphology range extends
to the modern human end of the spectrum.

11.5.2 The Gombore Humerus

In 1977, French researchers (Chavaillon et al. 1977) reported finding a humanlike humerus at the Gombore site
in Ethiopia, about 55 kilometers south of the capital, Addis Ababa.

The Gombore humerus was, however, more recent than the Kanapoi humerus. Noting that stone tools were found near the
Gombore humerus, Brigitte Senut (1979, pp. 112 —113) stated: “The stone industry of Gombore IB is like that of the upper
part of Bed I and the base of Bed II at Olduvai (Tanzania), which have been dated at 1.7 million years by the potassium-
argon method. The same radiometric method applied to basalt at the Ethiopian site gives the layers in which the Oldowan
tools were found a date older than 1.5 million years.” The firstexcavators (Chavaillon et al. 1977, p. 961) also noted: “The
site is an Oldowan encampment, with a shelter and organized zones containing different types oftools.”

Senut (1979, p. 111) said, in an English summary of one of her French papers, thatthe Gombore humerus could, along with

the Kanapoi humerus, “be attributed to the genus Homo." Concerning the Kanapoi humerus, Senut was in agreement with
B. Patterson and Howells (1967), McHenry and Corruccini (1975), McHenry (1972, 1973), Oxnard (1975a), and Day
(1978), who all thought the Kanapoi humerus to be unlike that of Australopithecus. Senut differed from Feldesman (1982a),
who thought the Kanapoi humerus to be like that of Australopithecus boisei (ER 739).

Like Senut (1979), the original discoverers of the Gombore humerus hesitated to designate it as anything more than Homo
(Chavaillon et al. 1977). Similarly, Feldesman (1982a, p. 92), who thought the Kanapoi humerus to be like those of
australopithecines, said: “The Gombore specimen appears to be closer to Homo than to anything else.” But Chavaillon and
his coworkers (1977, p. 962) noted: “in the lateral view, the bone very much resembles Homo sapiens sapiens.” Senut later
found other features that were humanlike. “Gombore IB 7594,

whichwas primitively [first] attributed to the genus Homo (Chavaillon et al. 1977, Senut 1979), cannot be differentiated
from a typical modemn human,” she wrote (Senut 1981b, p. 91).

Sonow we seem to have two very ancientand humanlike humeri to add to our list of evidence challenging the currently



accepted scenario of human evolution. These are the Kanapol humerus at 4.0-4.5 million years in Kenya and the Gombore
humerus at more than 1.5 million years in Ethiopia. At the very least, the Early Pliocene Kanapoi humerus “could challenge
the new phylogenies tending to show that only one genus and one species (Australopithecus afarensis) was living at this
date” (Senut 1979, p. 111). The Kanapoi and Gombore humeri also support the nonevolutionary view that human beings of
modemn type have coexisted with other humanlike and apelike creatures for a very long time.

11.6 Richard, Son of Leakey

Louis Leakey’s son Richard at first avoided fossil hunting, working instead as a safari organizer for clients
including the National Geographic Society. Eventually, however, Richard took up the family profession. Although he had
no university training, he began to develop his own reputation as a competent paleoanthropologist.

In 1967, Richard Leakey, then just 23 years old, led the Kenya section of an international paleoanthropological expedition

to the Omo region of southemn Ethiopia. Unhappy at having to turn over fossils he discovered to professional scientists,
Leakey suddenly left the Omo site. He flew by helicopter to Koobi Fora, on the crocodile-infested easternshores of Kenya's
Lake Rudolf, now called Lake Turkana. On his very first walk around Koobi Fora, Leakey found a stone tooland fossil pig
Jjaw. The site was promising, but he needed funding in order to systematically develop it.

In January of 1968, Richard Leakey journeyed to Washington, D.C., where he got a grant of 25,000 dollars from the

National Geographic Society’s Committee for Research and Exploration. Returning to Kenya, Leakey set up a permanent
camp at Koobi Fora.

That first year saw no major discoveries, but in 1969 Richard and his wife Meave found an australopithecine skull. Over the

next few years, fossils of three more Australopithecus individuals turned up (R. Leakey 1973b, p. 820). Also, Glynn Isaac
found hundreds of crude stone tools at several Early Pleistocene sites near Koobi Fora (R. Leakey 1973b, p. 820).
Australopithecuswasnot known to have been a toolmaker. So whohad made the tools?

11.6.1 Skull Er 1470

In Augustof 1972, Bernard Ngeneo, a member o f Leakey’s team, found at Lake Turkana a shattered skull that
appeared to give an answer. Richard’s wife Meave, a zoologist, reconstructed the skull, designated ER 1470. Alan Walker
of the University of Nairobi estimated that its cranial capacity was over 810 cc (R. Leakey 1973a, p. 449), bigger than the
robust australopithecines. For example, the robust OH 5 Australopithecus boisei specimen from Olduvai, formerly called
Zinjanthropus, had a cranial capacity of just 530 cc (R. Leakey 1973a, p. 450). The ER 1470 skull was in fact as large as
some smaller Homo erectus skulls, which range between 750 and 1100 cc The average human skull is about 1400 cc.
Amongadult humans, the very lowest cranial capacities are in the low 800s (Brodrick 1971, p. 84).

Viewed from the rear, the sides of the reconstructed ER 1470 skull were nearly vertical, as in Homo sapiens. In

Australopithecusand Homo erectus, the sides of the skull, seen from the rear, slope noticeably towards eachotheratthe top
(Figure 9.1, p. 556). Furthermore, the domed forehead of ER 1470 was not as receding as that of Australopithecus or Homo
erectus, and the brow ridges were smaller. The skull walls of ER 1470 were thinner than those of Australopithecus or Homo
erectus. Also, the foramen magnum, the opening in the base of the skull for the spinal cord, was located farther forward
than in Australopithecus. In other words, several features of the somewhat primitive ER 1470 skull were characteristic of
advanced species of the genus Homo ( Fix 1984, pp. 50-51; R. Leakey 1973a, p. 448).

Richard Leakey initially hesitated to designate a species for the ER 1470 skull, but eventually decided to call it Homo
habilis. This strengthened the evidence for Homo habilis from Olduvai Gorge, announced by Louis Leakey in the 1960s.

What made the ER 1470 skull so unusual was its age. The stratum yielding the skulllay below the KBS Tuff, a volcanic

deposit with a potassium-argon age of 2.6 million years. The skull itself was given an age of 2.9 million years, as old as the
oldest australopithecines. The KBS Tuff’s age was later challenged, with critics favoring an age of less than 2 million years
(Section 11.6.5).

711.6.2 Evolutionary Significance of the ER
1470 Skull

Louis Leakey was pleased with his son’s discovery. ER 1470 vindicated his long-held view that a line of human
ancestors, separate from Australopithecus and Homoerectus, extended far into the past.



Richard Leakey also believed his find had revolutionary implications for human evolution. “Either we toss out thisskull or

we toss out our theorles of early man,” he wrote in National Geographic ( R. Leakey 1973b, p. 819). “It simply fits no
previous models of human beginnings.” The model most widely accepted involved three steps. Australopithecus afticanus,
with some specimens as much as 3 million years old (Groves 1989, p. 198), gave rise to early Homo (H. habilis and then H.
erectus), which in turn gave rise to Homo sapiens. But Leakey (1973b, p. 819) believed that the ER 1470 skull, larger and
more humanlike than that of Australopithecus africanus, “leaves in ruins the notion that all early fossils can be arranged in
an orderly sequence of evolutionary change.”

J. B. Birdsell (1975) of UCLA agreed this was true, even if the ER 1470 skull proved to be 2 million rather than 2.9 million

years old. “From the very nature of its characteristics cranium 1470 does not seem to fit the standard scheme of the three
grades of human evolution,” he wrote in the second edition of his textbook Human Evolution ( Fix 1984, p. 60).

In a National Geographic article, Richard Leakey included a chart showing two separate lines of hominid development. On

one line, at about 3 million years ago, Leakey placed the ER 1470 hominid. Next on this line came Homohabilisat roughly
2 million years ago. At 1 million years ago, Homo habilis gave way to Homo erectus, which was followed at the very top of
the chartby Homo sapiens.

The second (completely separate) line in Richard Leakey’s chart showed Australopithecus starting at 3 million years ago

and finishing at 1 million years ago. Leakey (1973b, p. 819) commented: “Probably a relative rather than a forebear of
mankind, apelike Australopithecus existed for at least 2 million years before it reached an evolutionary dead end.” Leakey
believed, however, that further research would turn up a common ancestor for Australopithecus and the Homo line at around
4 million years ago.

Richard Leakey differed from his father by keeping Homo erectus in the direct line of human ancestry, “Most people would

now agree that ‘1470’ should be called Homo habilisand that it is a direct ancestor of Homo erectus,” he wrote ( R. Leakey
1984, p. 154).

But the transition from ER 1470 to Homo erectus troubled Birdsell (1975), who wrote: “Anatomically in some ways such

an evolutionary stage would seem retrogressive, for in a real sense it postulates that more archaic forms of men evolved out
of a surprisingly advanced form, ER-1470" (Fix 1984, p. 137). Birdsell's statement is of interest because the progression
from Homo habilis to Homo erectus is one of the cardinal doctrines of recent evolutionary thought. If this progression tumns
out to be improbable, that would present severe problems for the conventional account of human evolution. The progression
is arguably improbable because it involves, for example, going from skull ER 1470, with moderate brow ridges, to Homo
erectus, with massive barlike brow ridges, back to Homo sapiens, with small brow ridges.

Such difficulties did not, however, trouble Richard Leakey. Recently, he said he considers Homo habilis and Homo erectus

to be nothing more than early stages of one species—Homo sapiens (Willis 1989, pp. 154-155).

Richard Leakey has made other interesting statements about human beginnings. For instance, he wrote in his book Origins:

“If we are honest we have to admit we will never fully know what happened to our ancestors in their journey towards
modern humanity: the evidence is simply too sparse” (R. Leakey and Lewin 1977, pp. 11-12).

Andin People ofthe Lake (R. Leakey and Lewin 1978, p. 17), Leakey said: “If someone went to the trouble of collecting

together in one room all the fossil remains so far discovered of our ancestors (and their biological relatives) who lived, say,
between five and one million years ago, he would need only a couple of large trestle tables on which to spread them out. . . .
Yet with a confidence that may strike the uninitiated as something close to super: l—if not to plain mad
prehistorians can now construct a view of human origins that is anything but crude, and may even bear some resemblance to
the truth.” The evidence on the trestle tables would not, of course, be complete. Much has been suppressed or forgotten, and
if it were placed back on the tables, it would be harder for confident prehistorians to construct plausible evolutionary
lineages.

11.6.3 Humanlike Femurs From Koobi
Fora



Some distance from where the ER 1470 skull had been found, but at the same level, John Harris, a
paleontologist from the Kenya National Museum, discovered a quite humanlike upper leg bone. Harris summoned Richard
Leakey (1973b, pp. 823, 828), who later reported: “Amid a mass of shattered elephant bone lay both ends of the femur of a
remarkably advanced hominid. Further search turned up the missing pieces, parts of the tibia anda fragment of the fibula.

... John also discovered another femur. All these leg bones lay in deposits older than 2.6 million years. Do they belong to

our new-found ‘1470 man? Fr . we cannot be sure. It is quite clear, however, that these femurs are unlike those of
Australopithecus, and astonishingly similar to those of modern man.” The femurs would later be attributed to Homo habilis.

The first femur, with associated fragments of tibia and fibula, was designated ER 1481 and the other ER 1472. An

additional fragment of femur was designated ER 1475. Like the ER 1470 skull, the femurs were found on the surface. But
Richard Leakey (1973a, p. 448) wrote in Nature: “The unrolled condition of the specimens and the nature of the sites rules
out the possibility of secondary deposition—there is no doubt in the minds of the geologists that the provenance is as
reported. All the specimens are heavily mineralized and the adhering matrix is similar to the matrix seen on other fossils
from the same sites.” In other words, Leakey was certain the bones had recently weathered out of the fossil-bearing deposits
from below the KBS Tuff.

Leakey (1973a, p. 450) stated in a scientific journal that these leg bones “cannot be readily distinguished from H. sapiens if

one considers the range of variation known for this species.” In a National Geographic article, Leakey (1973b, p. 821)
repeated this view, saying theleg bones were “almost indistinguishable from those of Homo sapiens.”

Comparing the newly found ER 1481 femur with a femur of Australopithecus, Leakey (1973b, p. 828) said: “The more

ovoid, less robust shaft neck of Australopithecus implies that the latter, though capable of walking upright, did so only for
short periods.” The “stronger neck shaft” of the new femur, Leakey (1973b, p. 828) added, “suggests its owner probably
walked upright as his normal mode of locomotion.”

Concerning ER 1481, Richard Leakey (1973a, p. 450) wrote: “When the femur is compared with a restricted sample of

modemn African bones, there are marked similarities in those morphological features that are widely considered
characteristic of modern H. sapiens. The fragments of tibia and fibula also resemble H. sapiens.” He further stated: “The
head of the femur is large and set on a robust cylindrical neck which takes off from the shaft at a more obtuse angle than in
known Australopithecusfemurs” (R. Leakey 1973a, pp. 449-450).

Other scientists agreed with Leakey’s analysis. In 1976, B. A. Wood, anatomist at the Charing Cross Hospital Medical
School in London, showed that in terms of three critical variables (femur neck length, femur head size, and femur neck
shape), the ER 1472 and ER 1481 femurs always fell within a single standard deviation from the modern human mean.
Wood (1976, p. 502) wrote: “The data . . . clearly show that femurs 1472 and 1481 from East Rudolf belong to the ‘modem
human walking’ locomotor group.” Christine Tardieu (1981), also identified several humanlike features of the lower parts
of the ER 1481 and ER 1472 femurs. Other workers found the femurs different from those of Homo erectus (Section
11.7.1).

Although most scientists would never dream ofit, one could consider attributing the Koobi Fora femurs toa hominid very

much like modern Homo sapiens, living in Africa about 2.9 million years ago (about 2.0 million years ago if you choose to
believe the revised date of 1.9 million years for the KBS Tuff).

The ER 1472 and ER 1481 femurs show that distinctly anomalous discoveries are not confined to the nineteenth century.

They have continued to occur with astonishing regularity up to the present day, right under our very noses, so to speak,
although hardly anyone recognizes them for what they are. In Africa alone, we are building up quite a catalog: Reck’s
skeleton, the Kanam jaw, the Kanjera skulls, the Kanapoi humerus, the Gombore humerus, and now the Lake Turkana
femurs. All have been either attributed to Homo sapiens or described as being very humanlike. Except for the Middle
Pleistocene Kanjera skulls, all were discovered in Early Pleistocene or Pliocene contexts.

11.6.4 The ER 813 Talus

In 1974, B. A. Wood (1974a, p. 135) described a talus (ankle bone) found between the KBS Tuff, then given an
age of 2.6 million years, and the overlying Koobi Fora Tuff, with an age of 1.57 million years. Wood compared the fossil
talus, designated ER 813, with hundreds of others, including those of modern humans, gerillas, chimpanzees, and other
arboreal primates.

Using multivariate statistical techniques, Wood analyzed the ankle bones in terms of 3 angular and 5 linear measurements.

He concluded: “In all the variates, the fossil aligned with the modern human tali” (Wood 1974a, p. 135). Wood further
stated: ‘the functional implications of the canonical analysis results, combined with the close morphological affinity of the
fossil talus with the modern human bones, make it possible that the locomotor pattern of this early hominid was like that of



modemnman” (1974a, p. 136).

If we accept the younger dateforthe KBS Tuff, the humanlike ER 813 talus would be 1.5 to 1.9 million years old, roughly

c 'y with creatures d d as Aust it robustus, Homo erectus, and Homo habilis.

In a subsequent report, Wood (1976, pp. 500-501) said his tests confinned “the similarity of KNM-ER 813 with modermn

human bones,” showing it to be “not significantly different from the tali of modern bushmen.” One could therefore consider
the possibility that the KNM-ER 813 talus belonged to an anatomically modern human in the Early Pleistocene or Late
Pliocene.

C. E. Oxnard (1975a, p. 121) wrote of ER 813: “description and examination using canonical analysis by Wood (1974)

confirms that it is indeed very similar to modern man and is thus unlike the ” Chall the
ancestral status of Australopithecus, Oxnard (1975a, p. 121) added: “Unless evolution took the talus through a stage where
it was much like man (as at East Rudolf), then through a stage where it was uniquely different from man (as at Olduvai and
possibly Kromdraai), and back again to a stage like man (modern man), then australopithecine fossils had to have been
unrelated to any direct human line.”

Of course, 1f the KNM-ER 813 talus really did belong to a creature very much like modern human beings, it fits, like the ER

1481 and ER 1472 femurs, into a continuum of such finds reaching back millions of years. In this case, any talk of an
evolving human line, to which hominid fossils different from those of modern humans may be related, directly or indirectly,
becomes irrelevant.

11.6.5 The Age of The KBS Tuff

The KBS Tuff was named after Kay Behrensmeyer, the Yale geologist who first identified it. Such volcanic
tuffs can be dated by the potassium-argon method. If the dated tuff can be properly traced ever difficult terrain, it can be
used to determine a minimum age for fossils found below it. Over the years, workers obtained differing potassium-argon
ages for the KBS Tuff, with substantial impact on the dating of fossil hominids at Lake Turkana.

The potassium-argon (K/Ar) method relies on the decay of radioactive potassium 40 into argon, a stable gas. In principle,

one can, by correctly measuring the amounts of potassium and argon in a sample, calculateits age. The more argon, the
older the sample.

In practice, there are many difficulties in using this method. For the age range in question (2- 4 million years), the

accumulation of argon is very small. The measurements are thus extremely sensitive to any artificial loss or gain of argon.

Exposed to weathering, a sample may lose some of its argon. In this case, the measured age would be younger than the

sample’s true age. If materials from older deposits get mixed into a sample, thus adding argon, the measured age would then
be older than the true age of the sample.

In testing a sample, this question always arises: Has there been any argon loss or gain? In making such judgements, the

investigator has wide latitude fer personal interpretation.

Illustrating the difficulties inherent in the potassium-argon method, scientists have obtained ages ranging from 160 million

to 296 billion years for Hawaiian lava flows that occurred in the year 1800. A report in the Journal of Geophysical
Research stated: “It is possible that some of the abnormally high potassium-argon ages . . . may be caused by the presence
of excess argon contained in fluid and gaseous inclusions” ( Funkhouser and Naughton 1968, p. 4606).

Potassium-argon tests often yield such unexpected results, far older or younger than the generally accepted ages for the

formations being dated. One researcher (Woodmorappe 1979) compiled alistof 275 discrepant potassiumargon dates. From
his tables, we have selected a few representative dates from the geological era most relevant to our study, the later Tertiary
(Table 11.3).

In a potassium-argon study of formations in the western United States, geologist R. L. Mauger (1977, p. 37) stated: “In

general, dates in the ‘correct ballpark’ are assumed to be correct and are published, but those in di with other
data are seldom published nor are discrepancies fully explained.” And geologlst] B. Waterhouse (1978 p. 316) noted: “It
is, of course, all too facile to ‘correct’ various values by explanations of leakage, or initially high concentrates of strontium
or argon.




TABLE I11.3

Discrepant Potassium-Argon Bates (Later Tertiary)

Ape
@btuned

Fermation’
Location

@ripinal
Reference

1-10.6

Bailey Ash/Cafifornia,
US.A

Bandy and Ingte 1970

Masviz and Cele 1978

13-31
85
153

tuff/ Nevada, US A.
basalt/Nigeria
Nogales Fonmation {tuff)/
Arizona, US.A
Suta Volcanics/
Solomern Islaads
volcanics/Kamchatka,
Russian Republic

D. Fisher 1971
Marvin ef gf. 1973

34

3143 Pozdevev 1973

Diata in this table are from J. Woodmorappe (1979, Table 1).

These explanations may be correct, but they must first be related to a time line or "cline of values’ itself sub ject
to similar adjustments and corrections on a nonstatistical and nonexperimental basis.”

This raises an important issue. E. T. Hall (1974, p. 15), director of Oxford’s Research Laboratory for Archaeology and the

History of Art, warned: “the greatest temptation is the one which leads an archaeologist selectively to believe evidence
which seems to confirm the theories upon which he thinks his professional reputation rests. When the evidence comes from
complex scientific techniques which are error prone and involve principles not wholly understood even by the scientists
themselves, the dangers are great indeed.”

Potassium-argon dating is such an error-prone technique. When, however, ordinary persons, or even scientists in disciplines

other than those directly connected with the paleoanthropological enterprise, hear that a fossil has been dated by the
potassium-argon method, they think the matter has been settled by science in a thoroughly reliable fashion. But when one
gets beyond the screen of footnotes and suitably r d phrasing in pal gical reports, one frequently
discovers that the dating is quite nebulous. The strongest argument in favor of a particular date is often the personal
commitment of a scientist whose ideas are supported by the date.

Radiometric dates, said E. T. Hall (1974, p. 15), “tend to acquire a spurious infallibility for the layman or for quasi-

scientists like archeologists. They believe because they want to believe.”

Chivas and MacDougall 1978



11.6.5.2 The Potassium-Argon Dating of the
KBS Tuff

In 1969, Richard Leakey sent samples of the KBS tuffto England for potassiumargon testing. According to E.
T. Hall (1974, p. 15), the ageobtainedwas a seemingly impossible 220 million years.

In 1970, F. T. Fitch and J. A. Miller, having received new samples, ran more potassium-argon tests and decided that the
KBS Tuff was 26 million years old.

In 1972, Richard Leakey discovered the ER 1470 Homo habilis skull. Because the skull came from well below the KBS

Tuff, he assigned it an age of 2.9 million years. This was controversial, because it made Homo as old as the oldest
Australopithecus.

Results of paleomagnetic studies by Dr. A. Brock of the University of Nairobi confirmed the potassium-argon date given by
Fitch and Miller for the KBS Tuff. ( For an explanation of the paleomagnetic dating method, see Section 9.2.10.)

Brock found that samples in and near the KBS Tuff were of normal polarity (Brock and Isaac 1974, p. 346). This was

consistent with the potassium-argon date of 26 million years obtained by Fitch and Miller, which, if correct, falls in the
upper part of the Gauss Normal Epoch (Figure 11.8). Below the KBS Tuff, the samples were predominantly of normal
polarity. But Brock also found 1n this region two short intervals of reversed polarity, which he identified with the Kaena and
Mammoth Events (Brock and Isaac 1974, p. 346). This tended to confirmn that the KBS Tuff was in the Gauss Normal
Epoch and was somewhere between 2.5 and 2.9 million years old.
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Figure 11.8. This isthe standard paleomagnetic polarity scale (after Wu, X. and Wang, L. 1985, p. 36).
Brock and Isaac (1974) believed the polarity sequence at Koobi Fora supported an age 0f2.6 million years, in the
Gauss Normal Epoch, for the KBS Tuff.

Brock stated that skull ER 1470 came from “a level equivalent to that in which the Kaena and Mammoth events
have been identified” (Brock and Isaac 1974, p. 347). He added: “An age 0f2.7 to 3.0 Myr . . . is strongly indicated” (Brock
and Isaac 1974, p. 347). Referring to the potassium-argon dates by Fitch and Miller, Brock concluded that “in every case the
isotopic and paleomagnetic dates are consistent” (Brock and Isaac 1974, p. 347). Brock also found his version consistent
with the faunal chronology prepared by Vincent J. Maglio.

Maglio identified marker fossils in the hominid-bearing sediments of the Lake Turkana sites. Skull ER 1470 was found in

the zone containing Mesochoerus limnetes, an extinct pig. Maglio compared the pig teeth found at Lake Turkana with those
found at the Shungura site in Ethiopia, where it had been demonstrated that the pig teeth increased in size with the passage
of time. At Shungura, teeth of the size found at Lake Turkana fell in a time period extending from 1.8 million to 27 million
years ago.



Maglio (1972, p. 383) noted: “The indicated age range includes the K /Ardate of 2.6 m.y. forthe KBS tuff located within

the sedimentary unit containing this fauna.” Richard Leakey believed that Maglio's report supported his position on the
ages of the KBS Tuff and the important ER 1470 skull.

But other scientists, who had different ideas about the relative antiquity of Australopithecus and Homo, were not happy

about the potassium-argon age of 26 million years for the KBS Tuff (Johanson and Edey 1981). They pointed to new
faunal studies that seemed to make the KBS Tuff much younger.

Basil Cooke (1976), for example, said the size range of pig teeth from below the KBS Tuff matched that of Ethiopian pig

teeth with an age of 2 million years. If this correlation were accepted, the KBS Tuff would have to be less than 2 million
years old.

Richard Leakey proposed differential rates of evolution as a possible explanation. Perhaps the pigs at Lake Turkana and

their teeth got bigger earlier than those in Ethiopia because of a more favorable environment.

The dispute over the pig teeth and the KBS Tuff was a major topic at a February 1975 conference in London. Fitch and

Miller presented the results of new potassium-argon tests, which ylelded an age for the KBS tuff of 2.4 million rather than
26 million years (R. Leakey 1984, p. 167).

Another group of scientists showed uranium fission track evidence confirming the new potassium-argon date of 2.4 million

years (R. Leakey 1984, p. 168). When uranium 238, a radioactive element, decays into lead, particles released during fission
leave tracks in zircon crystals. By measuring the amount of uranium and counting the tracks in the crystals, one can
estimate the crystals’ age.

At the London meeting, Basil Cooke used his fossil pig evidence to dispute the potassium-argon and fission track dates. But

Richard Leakey (1984, p. 168), who did not regard Cooke's results as conclusive, strongly defended the potassium-argon
age of 2.4 million years for the KBS Tuff.

Not long afterward, Garniss Curtis of the University of California published his own potassium-argon test results (Curtis et
al. 1975, p. 395). He obtained ages of 1.6 million and 1.8 million years for the KBS Tuff.

Curtis sald the samples tested by Fitch and Miller were probably contaminated with argon from older inclusions. Fitch and

Miller said Curtis’s samples possibly suffered argon loss, giving a date younger than the actual date of the tuff. Who was
right? From the information provided in the published reports, it is hard to tell.

In one of their reports, Fitch and Miller (1976) did, however, give an Interesting insight into potassium-argon dating

procedures. They arranged some of their dated samples from the KBS Tuff into 4 groups, having average ages of 221
million years, 3.02 million years, 8.43 million years,and 17.5 million years.

They also listed over a dozen other individual samples with ages ranging from 0.52 to 2.54 million years. This bewildering

array of dates comprises the actual results of the potassium-argon testing of samples from the KBS Tuff.

All dates older and younger than the ones finally published were thrown out, mainly because the researchers assumed the

samples had been in some way contaminated or degassed. They proposed, for example, that flowing water could have
mixed new and old volcanic materials or that water from hot springs could have released argon originally trapped in the
sampled material (Fitch and Miller 1976, p. 125).

When Anthony J. Hurford and his assoctates published the conclusions of their fission track test, presented in preliminary

form at the 1975 London meeting, they, like Fitch and Miller, disputed the 1.8 million year date for the KBS tuff obtained
by Curtis. They stated: “Fission-track dating of zircon separated from two pumice samplesfrom the KBS Tuff in the Koobt
Fora Formation, in Area 131, East Rudolf, Kenya, gives an age of 2.44+0.08 Myr for the eruption of the pumice. This result
is compatible with the previously published K-Ar and 40Ar/39Ar age spectrum estimate of 2.61+0.26 Myr for the KBS Tuff
in Area 105, but differs from the more recently published K-Ar date of 1.82+0.04 Myr for the KBS Tuff in Area 131. This
study does not support the suggestion that pumice cobbles of different ages occur in the KBS Tuff” (Hurferd et al. 1976, p.
738).

Curtis had suggested that the Fitch and Miller dates of 2.61 and 2.42 million years were the result of older pumice included

in the KBS tuff. Hurford also pointed out that his results were c with the pal: results obtained earlier by
Brock and Isaac (Hurford et al. 1976, p. 740).



In another development, it turned out that Curtis’s potassium-argon age for the KBS Tuff was “flawed by an improperly
adjusted weighing balance” (Jehanson and Shreeve 1989, p. 99).

Meanwhile, Richard Leakey commissioned John Harris and Tim White to study the faunal conclusions reached by Basil

Cooke. As it turned out, their investigation confirmed Cooke’s results. Leakey, as leader of the Koobi Fora project,
prevailed upon Harris to remove any mention of how this faunal evidence related to the hominids of Lake Turkana. White,
in protest, asked to have his name removed from the paper before it was published. Harris did not remove White's name.
The paper was rejected by Nature, but a revised version was published by the American journal Science in 1977 (Johanson
and Edey 1981, pp. 240 —242).

The controversy dragged on for several years. The younger age forthe KBS Tuff was very much favored by Don Johanson

and Tim White, who promoted Australopith afarensis (including “Lucy”) as the ultimate ancestor of both Homo habilis
and Australopithecus africaius. Afarensis was around 3 million years old The skull of afarensis was typically
australopithecine, smallbrained with heavy brow ridges. Having the much bigger, smooth-browed ER

1470 cranium at around 29 million years, as Richard Leakey originally suggested, would have made afarensis an unlikely
ancestor of ER 1470, classified as Homo habilis.

In order to put an end to the centroversy, Richard Leakey decided to call in additional researchers. ‘It was only in 1980,”

wrote Leakey, “that a broad consensus was finally achieved. . . . Glynn [Isaac] and I decided we should invite other
geophysicists to work on the KBS date. Eventually we managed to arrange for several different laboratories to evaluate the
same material from split samples, using two methods: fission-track dating, as well as conventional potassiumargon. This
was done quietly and with little fanfare. As aresult, it became quite clear that the KBS tuffis no more than 1.9 million years
old . . . it would be prudent to think of the skull KNM-ER 1470 as being about two million years old” (R. Leakey 1984, p.
170).

The case of the KBS Tuff is intriguing. Initially, Leakey had potassiumargon dates, faunal evidence, paleomagnetic dates,
and fission track dates supporting an age of 2.6 million years. Then, a few years later, he said new potassiumargon dates,
faunal evidence, and fission track dates favoredan age of 1.9 million years.

Richard Leakey’s allusion to consensus is instructive. Researchers party to such an agreement may announce that their
consensus must be correct because it is supported by dating methods A, B, and C. But as we have seen, various dating
methods tend to give age ranges broad enough to support a number of age determinations.

Many place excessive, even unquestioning, faith in published age determinations, unaware of the many sources of error

inherent in current dating methods. They do not adequately appreciate the crucial role that the judgements of individual
researchers play in arriving at a published date from among the spread of dates often obtained from a series of tests. These
complex judgements can easily be influenced by the researcher’s expectations and preconceptions.

11.7 Oh 62: Will The Real Homo Habilis
Please Stand Up?

Artists, working from fossils and reports supplied by paleoanthropologists, have typically depicted Homo
habilis as having an essentially humanlike body except for its apelike head (Figure 11.9).



Figure 11.9. Left: This drawing (after Johnson and Edey 1981, p. 286) shows Homo habilis, as generally
depicted before 1987. Below the head, the anatomy is essentially human. Right: After OH 62 was found at Olduvai
Gorge in 1987, a new picture of Homo habilis (after Budiansky 1987, p. 10) emerged, far smaller and more apelike

than before.

Occasionally, scientists have raised questions about such d “Were the i hairy? Was
Homo habilis slightly less hairy, just to give it a hint of human respectability?” asked Richard Leakey “Certainly, all the
portraits ever painted of our ancestors show this kind of pattern. But as no artist has ever seen a living hominid, and as we
have no way of knowing whether they were naked or not, it will remain a favorite topic of after-dinner speculation and
fantasy forevermore” ( Leakey and Lewin 1978, p. 66).

In any case, a very humanlike portrait of Homo habilis persisted until 1987. In that year, Tim White and Don Johanson
reported they had found in lower Bed I at Olduvai the first Homo habilis individual (OH 62) with postcranial bones clearly
associated with a cranium.

Johanson and his coworkers (1987, p. 205) stated: “This specimen’s

craniodental anatomy indicates attribution to Homo habilis, but its postcranial anatomy, including small body size [ less

than 3.5 feet] and relatively long arms, is striking similar to that of some early Australopithecus individuals.” Drawings of
the new Homo habilis (Figure 11.9) were decidedly more apelike than those of the past.

‘Wood (1987, p. 188) noted: “The shape and size of the proximal femur, and the anatomy and relative lengths of the limb
bones, both run counter to the view which sees /. habilis as a biped with a postcranial skeleton that is essentially modern
human in its morphology, proportions and, by inference, function.”

Johanson and his coworkers (1987, p. 209) concluded it was likely that scientists had incorrectly attributed to Homo habilis

many postcranial bones discovered prior to 1987.



11.7.1 Implications for the eR 1481 and eR
1472 Femurs

The OH 62 find supports our suggestion that the ER 1481 and ER 1472 femurs from Koobi Fora, described as
very much like those of modern Homo sapiens (Section 11.6.3), might have belonged to anatomically modern humans
living in Africa during the Late Pliocene. These femurs have been attributed by some workers to Homo habilis and by
others to Homo erectus. But these attributions are questionable. Showing this will, however, take a few paragraphs of
unavoidably obscure and intricate analysis of bone morphology.

In his book Luc y’s Child (Johanson and Shreeve 1989, photo section), D. Johanson suggested that the comparatively large

ER 1481 femur was the Homo habi'lis male counterpart to the smaller OH 62 female Homo habilis femur.

But the attribution of the ER 1481 femur to the same species as OH 62 involves a

AL 333-3

? AL 288
g OH §2

KNM-ER 1481

Figure 11.10. (Traced from Johanson and Shreeve 1989, photo section.) According to D. Johanson, the
KNM-ER 1481 femur from Koobi Fora, Kenya, is from a male Homo habilis.1tis, however, much larger than the
OH 62 female Homo habilis femur from Olduvai Gorge. Attributing both femurs to the same species implies an
unusual degree of sexual dimorphism. They display a greater size difference than the male (AL 333-3) and female
(AL 288) Ausiralopithecus afarensis femurs from Hadar, Ethiopia. Some workers have said that the degree of sexual
dimorphism in the Hadar sample is too great to be accommodated within a single species. The same may be true of
the KNM-ER 1481 and OH 62 femurs.

remarkable degree of sexual dimorphism for Homo habilis. The ER 1481 femur is much bigger than the OH 62
female femur (Figure 11.10).
Johanson believed, however, that the femurs of Lucy (AL 288) and a male hominid (AL 333-3) from the Hadar, Ethiopia,

site displayed a degree of sexual dimorphismsimilar to that of the OH 62 and ER 1481 femurs. This made it conceivable, to
Johanson, that the OH 62 and ER 1481 femurs might belong to a single species of hominid. To us, however, the degree of
sexual dimorphism in OH 62 and ER 1481 appears much greater than that in the Hadar femurs.

Furthermore, although Johanson thought that both Hadar femurs belonged to one species (Australopithecus afarensis), other
paleoanthropologists have said that the AL 333-3 femur, along with many other fossils attributed by Johanson to



Australopithecus afarensis, actually belonged to Homo individuals (Groves 1989, pp. 260-263).

One of these workers (Zihlman 1985, pp. 216-217) demonstrated that putting all the Hadar hominids in one species would

involve sexual dimorphism more extreme than that encountered in the most sexually dimorphic anthropoid apes (Section
11.9.8). Zihlman therefore believed Johanson was not justified in assigning all the Hadar fossils to a single species.

If the Hadar fossils were too sexually dimorphic to be included in one species, we believe the same would be true of the ER

1481 and OH 62 femurs, which seem to manifest an even greater degree of sexual dimorphism than the Hadar femurs.

Johanson’s attribution of the ER 1481 and OH 62 femurs to a single species appears to be a consequence of his belief that

only one hominid species other than Australopithecus boisei (namely, Homo habilis) existed around 2 million years ago in
East Africa ( Willis 1989, p. 263).

As we shall see in Section 11.7.5, some workers have suggested that Homo habilis represents at least two species,

including, perhaps, an australopithecine. Wood (1987), for example, proposed that small, apelike OH 62 mightrepresentan
East African gracile australopithecine rather than Homo habilis.

Accepting this, one might try to keep the traditional picture of Homo habilis. One could then, as previously, attribute the ER

1481 and ER 1472 femurs to Homo habilis, as represented by the somewhat humanlike ER 1470 skull. But the ER 1481 and
ER 1472 femurs were found some distance from the ER 1470 skull, which means there is no solid reason to connect them.
Attribution of the ER 1481 and ER 1472 femurs to Homo habilis is therefore questionable.

Some workers have suggested that the ER 1481 and ER 1472 femurs, and other bones attributed to Homo habilis, should be
attributed to Homo erectus (Wood 1987, p. 188).

Even before the discovery of OH 62, Kennedy (1983) assigned the ER 1481 femur to Homo erectus. Kennedy's view would

involve extending the age of African Homo erectus from about 1.6 million to at least 2 million years, since femur ER 1481
was found below theKBS Tuff at Koobi Fora.

In coming to her conclusion, Kennedy relied on comparative analysis of several femoral shaft measurements. But Trinkaus

(1984, p. 137) noted that out of these measurements only one, the midshaft diameter, showed a “significant
difference” (more than two standard deviations from the mean) from a sample of early anatomically modern human femurs.
Trinkaus’s early anatomically modern human sample i ncluded 24 fossil femurs from Cre-Magnon, Predmost, and other
early Homo sapiens sapiens sites. We suspect, however, that if the midshaft diameter of ER 1481 were compared with a
sample that represented the total variation among living humans, it would fall closer to the mean. The other femoral shaft
measurements of ER 1481 reported by Kennedy all fell within the range of early anatomically modern humans. This
suggests that ER 1481 might be assigned to Homo sapiens rather than Homo erectus.

There are other reasons why attribution of the ER 1481 and ER 1472 femurs to Homo erectus is questionable. Since the

discovery of Java man in the 1890s, scientists have written numerous books and articles describing femurs said to be those
of Homo erectus. But until recently, no femurs, or other postcranial bones, have ever been found in direct connection with a
cranium of Homo erectus. Therefore, it is not absolutely certain that any of the femurs scientists had previously described
actually belonged to Homo erectus individuals.

In 1984, however, members of Richard Leakey’s team found a Homo erectus boy (KNM-WT 15000) at Lake Turkana.

KNM-WT 15000 was assigned an age of 16 million years. The skeleton comprised associated cranial and postcranial
elements, including the femur (Brown et af. 1985, p. 788).

According to the discoverers (Brown et al. 1985, p. 791), several features of the KNM-WT 15000 Homo erectus femur

were different from those normally encountered in Homo sapiens. Other workers (Johanson et al. 1987, p. 209) also called
attention to “ Australopit hecus-like aspects of . . . proximal femoral anatomy in early Homo erectus (KNM-WT 15000).” On
the other hand, several workers have found the KNM-ER 1481 femur to be very much like modern human femurs and
unlike those of australopithecines (Section 11.6.3).

Furthernore, Dayand Molleson (1973, p. 128) said that most of the hominid femurs generally attributed to Homo erectus

(such as the OH 28 femur from Olduvai Gorge and the Si femurs from were unlike those of

modern human beings.

But Day and Molleson found the Java man femurs from Trinil, generally classified as Homo erectus, to be distinct from the
OH 28 and Chinese Homo erectusfemurs and almost identical to those of modern humans. They thus concluded that the
Trinil femurs belonged not to Homo erectus but to anatomically modern humans (Section 7.1.8). This may put Homo
sapiens sapiens at the Trinil site about 800,000 years ago.



In a study by Wood (1976), the ER 1481 and ER 1472 femurs came closer to the human mean in several key features than

the Trinil I femur, which Day and Molleson said was anatomically modern and distinct from that of Homo erectus.

All of this suggests that it would not be correct to assign the anatomically modem ER 1481 and ER 1472 femurs to either

Homo erectus or Homo habilis.

11.7.2 The Leap From Oh 62 to Knm-Wt
15000

The discoverers of OH 62 had to grapple with the evolutionary link between the new, more apelike Homo
habilis and Homo erectus. “The juxtaposition of an otherwise relatively derived H. erectus postcranium at ~ 1.6 Myr
(KNM-WT 15000) and a postcranially primitive H. habilis at ~ 1.8 Myr (OH 62) may imply an abrupt transition between
these taxa in eastern Africa,” they stated (Johanson et al. 1987, p. 209). In paleoanthropology, the term “derived” is applied
to a skeletal element that has supposedly undergone a significant and progressive morphological change relative to the same
element in a supposedly ancestral form.

The H. habilis-H. erectus transition proposed by Johanson involves some rather extreme morphological changes, including

a big change in size. Richard Leakey, applying nonnal human growth patterns, said that the Homo erectusboy, who was 5.6
feettall, would probably have grown to over 6 feet tall as an adult. The female OH 62, on the other hand, wasonly about
3.25 feet tall, smaller than Lucy, who was about 3.5 feet tall.

How tall were the OH 62-type males? That is hard to say. Some presumably male Australopithecus afarensis individuals

from the same Hadar, Ethiopia, site as Lucy may have been as much as 5 feet tall. On this basis, one might propose that an
OH 62-type male might have been almost 5 feet tall. But, as we have seen, some workers say the size difference between
the large and small Hadar specimens is too great to be accommodated within a single sexually dimorphic species. It seems
likely, therefore, that the male companion to the 3.25-foot-tall OH 62 adult female was not much more than 4 feet tall.
Altogether, an evolutionary leap from small, apelike OH 62 to big, humanlike KNM-WT 15000 in less than 200,000 years
seems implausible.

Advocates of the much-debated punctuational model of evolution, however, can easily accept the transition. Unlike the

traditional gradualists, punctuationalists assert that evolution proceeds by rapid episodes of change interrupted by long
periods of stasis. The periods of change are so brief, say the punctuationalists, that intermediate forms are rarely preserved
in the fossil record. Punctuationalism can, therefore, accommodate a variety of troublesome evolutionary anomalies, such as
the habilisto erectus transition proposed by Johanson.

“The very small body size of the OH 62 individual,” said its discoverers, “suggests that views of human evolution positing

incremental body size increase through time may be rooted in gradualistic preconceptions rather than fact” (Johanson et al.
1987, p. 209). But punctuational views may also be rooted in preconception rather than fact. The paleontological facts,

considered in their entirety, suggest that various ap like and b like beings, i some modemn
humans, coexisted throughout the Pleistocene, and earlier.

In summary, the OH 62 specimen, seen as Homo habilis, delivers a triple blow to conventional ideas about human

evolution. (1) OH 62 shatters the prevailing humanlike portrayal of Homo habilis, as presented in book and magazine
illustrations, television shows, and museum exhibits. (2) The primitive morphology of OH 62 raises questions about the
taxonomic status of very humanlike postcranial bones, such as the ER 1481 femur, which have been attributed to Homo
habilis. To what kind of hominid should they now be assigned? It is possible they belonged to an anatomically modern
human species that coexisted with Homo habilis, the australopithecines, and Homo erectus around 2 million years ago in
Africa. (3) The size and geological age of OH 62 make the conventionally accepted evolutionary transition from Homo
habilis to Homo erectus less plausible. Of course, if one were to classify OH 62 as an australopithecine that would resolve
some of these difficulties.

11.7.3 Conflicting Assessments of Other
Homo Habilis Fossils



It was not only new evidence such as OH 62 that challenged the long-accepted picture of Homo habilis.
Previously discovered fossil evidence relating to Homo habilis, originally interpreted by some authorities as very
humanlike, was later characterized by others as quite apelike.

11.7.3.1 The OH 8 Foot

As mentioned earlier (Section 11.4.2), a fairly complete foot skeleton, labeled OH 8, was found in Bed I at
Olduvai Gorge. Dated at 1.7 million years, the OH 8 foot was associated with other fossils classified by L. Leakey as Homo
habilis (OH 7) and was also attributed to this species (Lewis 1980, pp. 275, 290).

M. H. DayandJ. R. Napier (1964) saidthe OH 8 foot very much resembled that of Homo sapiens, thus contributing to the
overall humanlike picture of Homo habilis. According to Day and Napier, the OH 8 foot showed that Homo habilis walked
upright.

But O. J. Lewis (1980, p. 291), anatomist at St. Bartholomew’s Hospital Medical College in London, wrote: “The

attribution of these remains to the taxon Homo has been a source of controversy.” He showed the functional morphology of
the OH 8 foot was more like that of chimpanzees and gorillas (Table 11.4).

TABLE11.4

1. Articulations between the metatarsals “are like the chimpanzee” ( p. 294).
2. Ankle joint surfaces “retain the apelike form” ( p. 291).
3. Form ofthe talus (ankle bone) is like that “seen in the extant African apes” ( p. 291).
4. Disposition of theheel similar to that of gorillas and chimpanzees ( p. 291).

5. Hallux (large toe) capable of being extended sideways, withsome “residual grasping functions” ( p.
293).

Apelike Features of the oh 8 Foot Reported by o. j. lewis (1980)

Commenting on the 1964 study by Day and Napier, Lewis (1980, p. 294) noted that “conservative arboreal
features of the tarsus [ankle] . . . escaped comment.” The suggestion that the OH 8 ankle manifested arboreal features is
intriguing. It certainly does not serve the propaganda purposes of evolutionists to have the public visualizing a supposed
human ancestor like Homo habilis climbing trees with an aboreally adapted foot rather than walking tall and brave across
the African savannahs. When the owner of the OH 8 foot did walk on the ground, it probably did so in a chimpanzeelike
manner, said Lewis (1980, p. 296).

From Lewis’s study of the OH 8 foot, one could therefore conclude that Homo habilis was much more apelike than most

scientists have tended to believe. The OH 62 discovery supports this view. Another possible conclusion: the OH 8 foot did
not belong to Homo habilis but to an australopithecine. This view was favored by Wood (1974b) and Lewis (1980, p. 295).
A related conclusion is that Homo habilis itself was, as Oxnard (1975b) proposed, simply a variant of Australopithecus.
Oxnard, said Lewis (1980, p. 295), thought “the australopithecines (including OH 8) were at least partially arboreal
primates retaining efficient climbing capabilities associated with a bipedal capacity probably of a type no longer seen.” Of
course, the proposal that Australopithecus was even partially arboreal defies the conventional view that this creature was
humanlike from the neck down and walked fully upright on the ground. In Section 11.8, we give a detailed discussion of
this issue.

Qver the years, scientists have described the OH 8 foot skeleton as humanlike ( Day and Napier 1964), apelike ( Lewis
1980), intermediate between human and ape ( Day and Wood 1968), distinct from both human and ape (Oxnard 1972), and



orangutanlike ( Lisowski et al. 1974). This demonstrates once more an important characteristic of paleoanthropological
evidence — it s often sub ject to multiple, contradictory interpretations. Partisan considerations often determine which view
prevails at any given point in time

11.7.3.2 The OH 7 Hand

The OH 7 hand was also found at Olduvai Gorge (Section 11.4.2), as part of the type specimen of Homo habilis.
Napier (1962, p. 409) described the hand as quite human in some of its features, especially the finger tips. As in the case of
the OH 8 foot, subsequent studies showed the OH 7 hand to be very apelike, calling into question either its attribution to
Homo habilis or the generally accepted humanlike picture of Homo habilis, which the original interpretation of the OH 7
hand helped create.

C. E. Oxnard (1984, p. 334-ii) was highly critical of Napier’s original study of the Homo habilis hand: “being convinced

that he was looking at a pre-human hand that made tools, he interpreted three features in which that hand was similar to a
human hand as more weighty than ten in which he found it similar to those of apes.” Oxnard identified evolutionary bias
(seeing a fossil as “pre-human”) as the key factor in Napier's attempt to characterize an essentially apelike structure as
human.

Randall L. Susman and Jack T. Stern noted that the OH 7 finger bones had large areas for the insertion of a muscle (the

flexor digitorum superficialis) that apes use when hanging from branches. “The impressions for this muscle are greater in
relative area than in any living ape or modern humans,” they said (Susman and Stern 1979, p. 572).

Susman and Stern (1979, p. 565) therefore concluded: “Prominent markings for insertions of these muscles in a fossil hand

(such as O.H. 7) suggest use of the forelimb in suspensory climbing behavior.”

Susman and Stern (1979, p. 572) noted in addition that the finger bones of the OH 7 hand were thick and curved like those

of chimpanzees, indicating, like the flexor digitorum superficialis muscle, a degree of arboreal suspensory behavior.

In others words, Homo habilis, or whatever creature owned the OH 7 hand, may have spent much of its time hanging by its

arms from tree limbs. This apelike image differs from the very humanlike portrait of Homo habilis and other supposed
human ancestors one usually encounters in Time-Life picture books and National Geographic Society television specials.

11.7.4 Cultural Level of Homo Habilis

A reevaluation of the cultural evidence at Homo habilis sites also casts doubt on the conventional humanlike
interpretation of Homo habilis.

Louis and Mary Leakey designated the Homo habilis sites at Olduvai as “living floors.” They viewed particular

combinations of hominid and animal fossils, along with stone tools, as signs of permanent or semipermanent habitation.
From such interpretations of the evidence came detailed paintings, showing Homo habilis families living in base camps,
with hunting parties returning with animal carcasses to be butchered withstone tools.

But according to Binford (1981, p. 252), the Leakeys’ characterization of Homo habilis sites as “living floors” was the

result of wishful thinking: “the researchers have a generalized idea as to what the past was like and they have then
accommodated all the archaeological-geological facts to this idea. This is not exactly science.” Binford went on to criticize
the notion of living floors in terms of their “Integrity” and “resolution.”

Binford believed the Homo habilis sites were of low integrity. By this he meant there was no certainty that Homo habilis

was In fact responsible for the animal bones found at the sites. The bones could very well have been the result of natural
deaths, which would have occurred fairly often on the shores of the ancient lake that deposited the sediments at Olduvai.
The bones might also have been brought to their resting places by carnivorous animals rather than hominids.

For Binford, the term “resolution” meant the time during which the faunal remains and artifacts were deposited. For the

concept of a “living floor” to be meaningful, the resolution should be quite high—that is to say, the faunal remains and
artifacts should have been deposited over a relatively short period of time. But Binford believed that the resolution at the
Homo habrlis sites at Olduvai Gorge was low, and that the faunal remains and artifacts were deposited over very long
periods of time. This would decrease the certainty that hominid behavior was responsible for the association of a particular
assemblage of bones and artifacts.

If, for example, one interprets a scatter of stones and bones as having been deposited simultaneously, one might talk of a



habitation site. But if the bonesand artifacts were deposited one by one over the course of hundreds or thousands of years,
as animals chanced to die, and scavenging hominids chanced to drop stone tools, the supposition that one has found a
habitation site becomes far less likely.

About the reputed living floor at the famous Zinjanthropus site at Olduvai, where remains of Homo habilis were also found

nearby, Binford (1981, p. 282) said: “given its demonstrably low integrity and resolution, arguments about base camps,
hominid hunting, sharing of food, and so forth are certainly premature and most likely wildly inaccurate. The only clear
picture obtained is that of a hominid scavenging the kills and death sites of other predator-scavengers for abandoned
anatomical parts of low food utility, primarily for purposes of extracting bone marrow. Some removal of marrow bones
fromkills is indicated, but there is no evidence of ‘carrying food home.” Transport of the scavenged parts away from the kill
site to more protected locations in a manner identical to that of all other scavengers is all that one need imagine to account
for the unambiguous factspreserved in Olduvai.”

Thus, according to Binford, Homo habilis was definitely not a hunter. In fact, Binford has concluded that hunting is an

activity exclusively characteristic of modern Homo sapiens. “There are many people,” he said, “who are just outraged
because I've suggested that early men, including the Neanderthals, weren’t hunters” (A. Fisher 1988a, p. 37).

There are some scientists, such as Henry Bunn of the University of Wisconsin (A. Fisher 1988a, p. 38), who have disputed

Binford’s conclusions about the Olduvai sites. Nevertheless, Binford’s analysis provides a refreshing alternative to the usual
overly humanized presentation of “Homo™ habilis.

“There were all these wonderful renderings in popular magazines and books of little bands of bushmanlike people sitting

around with daddy off hunting and momma gathering plant foods and grandma teaching the baby. But that was just a
projection of modern man onto ancient man,” declared Binford in an interview (A. Fisher 1988a, p. 37). “Wehave had far
too much of what I tend to think of as the National Geographic approach to research,” said Binford (1981, p. 297).

Binford’s revised view of the cultural evidence at Homo habilis sites, together with the revised view of Homo habilis

anatomy, raises many questions about how humanlike Homo habilis really was.

Finally, we should remember that Homo habilis is not the only creature that could have been responsible for the stone tools

found at sites yielding Homo habilisfossils. The same is true of the circle of stones found at Olduvat site DK, interpreted by
some as part of a shelter. Mary Leakey said that living African tribal people make and use the same kinds of tools and erect
the same kinds of shelters (Section 3.7.3). This suggests that beings like modern Homo sapiens, rather than Homo habrlis,
could have made both the tools and the shelter about 1.5 million to 2.0 million years ago in the Early Pleistocene.

11.7.5 Does Homo Habilis Deserve To
Exist?

Inlightof the contradictory evidence connected with Homo habilis, some researchers have proposed that there
was no justification for “creating” this species in the first place.

Doubts about the taxonomic reality of Homo habilis arose right from the start. Even Tobias and Napier, who had joined

Louis Leakey in proposing the new species in April of 1964, expressed caution. Tobias and Napier wrote in a letter to the

Times of London on June 5, 1964 that “anatomy alone could not tell us whether the creature was a very advanced

australopithecine or the lowliest hominine” (Cole 1975, p. 256). In making this statement, Tobias and Napier presumably

meant that stone tools and broken animal bones associated with the creature’s ambiguous skeletal remains justified
it the earliest rep: of the genus Homo.

The dental evidence was a cause of concern among some researchers, including T. J. Robinson. Johanson wrote: “He said

that one could find greater shape differences in a population of modern humans than Leakey had found between habilis and
the australopithecines— or, in fact, between habslisand Homo erectus. Robinson’s point was that on dental evidence alone
there was too narrow a slot between Australopithecus and Homo erectusto yield room for another species” (Johanson and
Edey 1981, p. 102). As we have seen, however, there are, aside from the teeth, significant differences between Homo
habilis, as represented by the small OH 62 individual, and Homo erectus.

Wilfred Le Gros Clark said: “*Homo habilis’ has received a good deal of publicity since his sudden appearance was

announced, and it is particularly unfortunate that he should have been announced before a full and detailed study of all the
relevant fossils can be complete. . . . From the brief accounts that have been published, one is led to hope that he will
disappear as rapidly as he came” ( Fix 1984, p. 143). Le Gros Clark consistently maintained his early opposition to Homo
habilis.



And C. Loring Brace wrote: “Homo habilis is an empty taxon inadequately proposed and should be formally sunk” (Fix
1984, p. 143).

If the bones attributed by some workers to Homo habilis were not to be interpreted as a new species, then what did they

represent? T. J. Robinson argued that Homo habilis had been mistakenly derived from a mixture of skeletal elements
belonging to Australopithecus africanus and Homo erectus. Even Louis Leakey suggested that Homo habilis might actually
have embraced two Homo species, one giving rise to Homo sapiens and the other to Homo erectus (Wood 1987, p. 187).

Concerning thenew OH 62 discovery, Wood pointed out that this hominid individual had been classified as Homo habilis

by Johanson and his coworkers primarily because its craniodental remains resembled those of the habilis-like Stw 53 skull
from the Sterkfentein site in South Africa. But Wood (1987, p. 188) observed: “The logical ‘trail’ becomes tenuous because
Stw 53 has merely been likened to H. habilis, and not formally attributed to it, even though more than a decade has elapsed
since its discovery.” Wood appeared to suggest, though somewhat indirectly, that OH 62 might in fact be attributed to
Australopithecus africanus, which he said was “the most likely alternative taxonomic attribution for Stw 53" ( 1987, p.
188).

According to Wood (1987, p. 187), one interpretation of the OH 62 find is that it “confirms that the range of variation

within material from the early Pleistocene of East Africa assigned to early Homo is now too great to be sensibly
encompassed within one taxon.” Wood himself favored this view.

So in the end, we find that Homo habrlis is about as substantial as a desert mirage, appearing now humanlike, now apelike,

now real, now unreal, according to the tendency of the viewer. Taking the many conflicting views into consideration, we
find it most likely that the Homo habilis material belongs to more than one species, including a small, apelike, arboreal
australopithecine (OH 62 and some of the Olduvai specimens), an early species of Homo (ER 1470 skull), and anatomically
modem humans (ER 1481 and ER 1472 femurs).

11.8 Oxnard’s Critique of Australopithecus

According to most p opologists, Austr ithecus was a direct human ancestor, with a very humanlike
postcranial anatomy. Advocates of this view have also asserted that Australopithecus walked erect, in a manner practically
identical to modern human beings. But right from the very start, some researchers objected to this depiction of
Australopithecus. Influential English scientists, including Sir Arthur Keith (1931), said that the Australopithecuswas not a
hominid but a variety of ape (Sections 11.3.1-3).

This negative view persisted until the early 1950s, when the combined effect of further Australopithecus finds and the fall

of Piltdown man created a niche in mainstream paleoanthropological thought for a humanlike Australopithecus.

But even after Australopithecus won mainstream acceptance as a hominid and direct human ancestor, opposition continued.

Louis Leakey (1960d, 1971) held that Australopithecus was an early and very apelike offshoot from the main line of human
evolution (Section 11.4.3). Later, his son Richard Leakey (1973b) took much the same stance (Section 11.6.2).

In the early 1950s, Sir Solly Zuckerman (1954) published extensive biometric studies showing Australopithecus wasnot as

humanlike as imagined by those who favored putting this creature in the lineage of Homo sapiens. From the late 1960s
through the 1980s, Charles E. Oxnard of the University of Chicago, employing multivariate statistical analysis, renewed and
amplified the line of attack begun by Zuckerman.

In this section, we shall focus on Oxnard’s studies of Australopithecus, except those dealing specifically with

Australopithecus afarensis (Lucy). The latter are included in our general discussion of Australopithecus afarensis (Section
11.9).

11.8.1 A Different Picture of
Australopithecus

In Uniqueness and Diversity i1 Humau Evolution, Oxnard (1975a, p. vil) wrote: “Whereas the conventional
wisdom about human evolution depends upon the (apparent) marked similarity between modern man and the various
australopithecine fossils, the studies here indicate that these fossils are uniquely different from modern man in many
respects.”



Oxnard’s interpretation of the fossil evidence profoundly unsettles the evolutionary status of Australopithecus. According to

Oxnard (1975b, p. 394), “it is rather unlikely that any of the Australopithecines . . . can have any direct phylogenetic link
with the genus Homo.”

In Table 11.5, we review the observations that led Oxnard to this conclusion. The table also includes material from

Zuckerman’s studies.

Oxnard believed there is much that remains to be known about Australopithecus, and that what we do know does not

conform to the customary image of this creature. Oxnard (1975a, p. 123) observed: “All of this makes us wonder about the
usual presentation of human evolution in encyclopedias and popular publications, where not only are the australopithecines
described as being of known bodily size and shape, but where, in addition, such characteristics as bipedality . . . and even
facial features are happily reconstructed.”

TABLE 11.5

Anatomical Features cited by s. Zuckerman and c. e. oxard Indicating that Austr
human Ancestors

‘Were not




Brain:

“endocranial casts of the Australopithecinae . . . do not appear to diverge in any material way from existing
apes” (Zuckerman 1954, p. 305).

“estimates of endocranial volume do not depart fromthe range of size met with inthe great apes” (Zuckerman
1954, p. 304).

“suggestions that the Australopithecinae may have had higher relative brain weights than, say, chimpanzees”
have not been substantiated (Zuckerman 1954, p. 304).

Teeth and jaws:

“with the exception of their incisors and canines, the size and general shape of the [australopithecine] jaws
and teeth . . . were very much more like those of the living apes than like acknowledged members of the Hominidae,
either living or extinct” (Zuckerman 1954, pp. 306-307).

Shape of skull:

“resembles. . . . the ape—so much so that only detailed and close studies can reveal the difference between
them” (Zuckerrnan 1954, p. 307).

Bone k in sts 7 la):

“does not resemble that of man to any degree. . . . almost as well-adapted structurally for suspension of the
body by the limbs as is the corresponding part of

the present-day gibbon. . . . more specialized in this respect than in even the highly specialized
chimpanzee” (Oxnard 1968, p. 215). Oxnard dismissed suggestions that the Sterkfontein scapula was too distorted to

yield accurate measurements. He also rejected accusations that the scapula was nonhominid.

Has an abnormally large area for attachment of the biceps muscle, which must have been extraordinarily well
developed, as it is in the gibbons (Oxnard 1968, p. 215).

Collar Bone (olduvai oh 48 Homo habilis clavicle):

“whereas in humans the clavicle is scarcely twisted at all, in the various apes, as in the Olduvai clavicle, it is
heavily twisted. This particular feature does not fit with the idea that the fossils are functionally close to man” (Oxnard
1984, p. 323). Oxnard, like others (Section 11.7.5), considered Homo habilisto be an australopithecine.

Hand Bones:

“quite different from those of humans. . . . evidence seems to relate to abilities for grasping with power
reminiscent of what we find in the orang-utan. . . . some are curved enough that they must have operated in this arboreal-
grasping mode” (Oxnard 1984, p. 311, citing Susman 1979, Susman and Creel 1979, Susman and Stern 1979).

Engineering stress analysis showed Australopithecus fingers were inefficient in the chimpanzee knuckle-
walking mode but “efficient in the hanging-climbing mode as also is the orang-utan” (Oxnard 1984, p. 313). Human
finger structure was “inefficient in both modes” (Oxnard 1984, p. 314).

Pelvis (including sterkfontein Sts 14):

“although there is no doubt about the similarity in shape of the iliac bones of man and Sterkfontein pelvis . . .
it is also clear that thisblade is positioned quite differently inmanandthe fossil” (Oxnard 1975a, p. 52).

Joint structure in the australopithecine hip “apparently not inconsistent with quadrupedalism” (Zuckerman et
al. 1973, p. 152).

Muscle attachments not “inconsistent with . . . an occasional or habitual quadrupedal gait” (Zuckerman et al.
1973, p. 152).

Pelvic structure points to hindlimb capable of “an ‘acrobatic’ function” (Zuckerman et al. 1973, p. 156).
Pubis and ischium (bones of the lower part of the pelvis) chimpanzeelike (Zuckerman 1954, p. 313).
Femurs:

“show the small heads and inclined femoral necks that might be expected in animals capable of quadrupedal
activities” (Oxnard 1975b, p. 394).

Talus (ankle bone):

“the general morphological similarity  is with the aboreal ape Pongo” (Oxnard 1975a, pp. 86-87). Pongo









Figure 11.11. Most scientists describe it as an exclusively terrestrial biped, humanlike
from the head down. But according to some studies by S. Zuckerman and C. E. Oxnard, Australopithecus was more
apelike. Although capable of walking on the ground bipedally (left), lopith was also "at home in the trees,

capable of climbing, performing degrees of acrobatics [right] and perhaps of arm suspension” (Oxmard 1975a, p. 89).
The unique functional morphology of Aus&ralopithecusled Zuckerman and Oxnard to doubt it is a human ancestor.
Illustrations by Miles Tripplett.

11.8 .2 The Pelvis of Australopithecus

Of particular interest is the Australopithecus pelvis. Scientists who believe humans evolved from
australopithecines often assert that the Australopithecus pelvis is similar to that of modern Homo sapiens. In both humans
and australopithecines, the ilium, the broad upper part of the pelvis, is of roughly the same shape. The ilium of the chimp is
more narrow (Figure 11.12). Some researchers have taken the visual resemblance between the human ilium and that of
Australopithecusas proof that Australopithecus stood upright and walked very much like modern human beings.

But the impact of this demonstration is reduced when one considers the orientation of the ilium to the rest of the pelvis in

apes, humans, and australopithecines. The comparison can best be made when the hip sockets are turned toward the viewer
(Figure 11.13).

As can be seen, the ape ilium is situated in a manner different from that of a human being. The ape’s iliac blade s oriented
so that only the edge is visible.

In Australopithecus, the ilium is oriented like that of apes rather than humans (Oxnard 1984, p. 311). To Oxnard and



Zuckerman, this suggested apelike or uniquely nonhuman elements in the musculature, posture, and locomotor pattern of
Australopithecus.
The typical visual presentation of the human ilium and that of Australopithecus, showing both to be of the same shape, is

therefore somewhat deceptive, in that their different orientations are usually not mentioned.

Even the claimed similarity in shape of the ilium in Australopithecus and human beings is not complete in all respects.

Zuckerman (1954, p. 345) observed: “When the least breadth of the ilium is expressed as a percentage of the greatest
breadth. . . . the [australopithecine] fossils are pongid [apelike].”

Figure 11.12. I n Aus#ralopithecus (right) and a modern human (center), the broad iliac blade o f the pelvis
is of similar shape. Some have taken this as proof that australopithecines walked upright in human fashion. A
chimpanzee ilium (left) is shaped differently. After Oxnard (1975a, p. 53), not to scale.
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Figure 11.13. When the pelvis is viewed with the hip socket toward the observer, the ilium of
Australopithecus (left) is oriented like that of the chimpanzee (right) and not like that of the human being (center).
This, and other features of the australopithecine pelvis, indicated to Oxnard and Zuckerman that Australopithecus
was capable of quadrupedal and tree-climbing behavior similar to that ofthe orangutan. After Oxnard (1975a, p.

55), not to scale.




There are other significant differences. Zuckerman (1954, pp. 344-345) said about the specimens of
Australopithecus pelvis that he studied: (1) “in their maximum iliac breadth they were smaller than in man, but of the size
usual in apes”; (2) “the extent of the gluteal [muscle] areas was significantly smaller than in the chimpanzee and man, but of
the size found in the gorilla, and . . . in the orang”; (3) “The size of the auricular surface, the area with which the sacrum
[tail bone] articulates, was significantly smaller than in man, but similar to that in apes.”

Regarding the size of the auricular surface and that of the iliac tuberosity (thelarge rounded prominence for the attachment

of muscles and ligaments on the upper part of the ilium), Zuckerman (1954, p. 346) stated: “Schultz (1930) has shown that
the great relative size of these two areas in man is related to the erect attitude, and to the transmission of the weight of the
trunk, head, and upper limbs on the sacroiliac articulations. Their smaller size in the great apes can be related to the more
quadrupedal posture and gait of these animals. In view of their equally small size in the fossil specimens, it is difficult not to
believe that the Australopithecines walked in the same way as do apes.” Modern proponents of a more humanlike view of
Aust ly and veh 1y deny this possibility.

According to Zuckerman, features of the Australopithecus pelvis identified by some as decidedly human were subject to

alternate interpretations. One of these humanlike features, according to Broom, Robinson, and Schepers (1950), was “the
presence of a well-developed anterior inferior iliac spine.” Zuckerman (1954, pp. 343-344), however, observed: “Such a
spine may imply a ligament whose development is normally associated with the maintenance of the erect posture. On the
other hand the spine is also well developed in many quadrupedal animals, e.g. the menotyphlous insectivores, and many
carnivores and rodents (Straus 1929).”

In a set of drawings, Oxnard showed the hips and lower limbs of a human, an ape, and an australopithecine placed as if all
three were quadrupedal. Oxnard (1975a, p. 57) noted: “The similarities of the ape and Australopithecus are most evident.”
This could be taken to indicate that Australopithecus was well adapted for quadrupedal locomotor behavior.

In 1973, Oxnard assisted Zuckermnan and other researchers in conducting an extensive multivariate statistical analysis

comparing the pelvis of Australopithecus with the pelvises of 430 primates, representing 41 genera.

The pelvis study considered 4 measurements relating to joints and 5 relating to muscular attachments. When all 9 features

of the pelvis were c
nonhuman primates.

d together, Aust proved to be unique, differing from both human beings and the

Zuckerman and Oxnard therefore concluded that it was “conceivable that the habitual posture and gait of Australopithecus

might have been unique by displaying a combination of quadrupedalism and bipedalism” (Zuckerman et al. 1973, p. 153).

Amplifying this suggestion, Zuckerman and Oxnard further stated: “the locomotor use of the hindlimb might have been

composite, involving possibly quadrupedalism, bipedalism, and maybe other types of activity, such as an ‘acrobatic’
function” (Zuckerman et al. 1973, p. 156). Their comparative studies demonstrated that among sub-human primates “the
group approximating most clesely to Australopithecus comprises genera in which the hindlimb sometimes supports,
sometimes suspends the animal, and generally operates in many planes of space” (Zuckerman et al. 1973, p. 159). It is
difficult to overstate how strongly this contradicts the conventional picture of Australopithecus, which is never shown
hanging from a tree limb by its legs.

11.8.3 Zuckerman and Oxnard on
Suppression Of Evidence

The paper by Zuckerman and Oxnard on the pelvic study was originally presented at a symposium of the
Zoological Society of London in 1973. At the conclusion of the symposium, Zuckerman made some important remarks. He
said: “for more than 25 years anatomists and anthropologists—I am talking about physical anthropologists now—have been
turning themselves inside out, persuading themselves and others that the obviously simian characteristics of the
australopithecine fossils could be reconciled with the model of some assumed protohuman type. Over the years I have been
almost alone in challenging the conventional wisdom about the australopithecines—alone, that is to say, in con junction with
my colleagues in the school I built up in Birmingham—but I fear to little effect. The voice of higher authority had spoken,
and its message in due course became incorporated in text books all over the world” (Zuckerman 1973, pp. 450-451).

The situation has not changed since Zuckerrnan spoke in 1973. The voices of authority in paleoanthropology and the

scientific community in general have managed to keep the view of A i intact. The extensive and
well-documented evidence contradicting this favored view remains confined to the pages of professional journals, where it
haslittle or no influence on the public in general, even the educated public.

Zuckerman (1973, p. 451) also stated: “in my view what above all has denied the study of the palaeontology of the higher



Primates the right to be regarded as a serious science is the fact that over the years ex cathedra pronouncements about what
constitutes a unique human characteristic in a bone have usually proved nonsense. My belief is that they will always do so.”

Zuckerman (1973, p. 451) explained: “It could well be that some feature or group of features in a fossil bone—maybe those

having some definable mechanical significance—proves to be more like the corresponding features in man than in the living
apes. Almost invariably other features in the same region would be likely to turn out far more ape-like than human. In
combination, we end up with something that differs from both men and apes, and which would thus be unique. What
conclusion does one then draw, one might well ask. Are we to suppose that the fossils are ancestral to one group, or to the
other, or neither? This is the kind of question people try to answer, but we have to recognize that it is at the same time the
sort of question which is not amenable to any answer which would be scientifically final.”

Oxnard believed that much of the evidence required to find an answer had dropped out of sight. Reviewing the decades-long
controversy about the nature of Australopithecus, Oxnard (1984, pp. 317-318) said: “In the uproar, at the time, as to
whether or not these creatures were near ape or human, the opinion that they were human wen the day. This may well have
resulted not only in the defeat of the contrary opinion but also in the burying of that part of the evidence upon which the
contrary opinion was based. If this is so, it should be possible to unearth this other part of the evidence. This evidence may
actually be more compatible with the new view; it may help open the possibility that these particular australopithecines are
neither like African apes nor humans, and certainly not intermediate, but something markedly different from either.”

Of course, this is exactly the point we have been making throughout this book. Evidence has been buried. We ourselves

have uncovered considerable amounts of such buried evidence relating to the antiquity of the modern human type.

11.8.4 Opposition to Statistical Studies

Some have claimed that the statistical approach employed by Oxnard and Zuckerman is inappropriate and
misleading.

For example Robert Broom said: “I regard all biometricians in the field of morphology as fools” (Johanson and Edey 1981,

p- 76). Donald Johanson, discoverer and defender of Lucy, ridiculed Zuckerman, accusing him of “kicking up more and
more biometric dust” and firing off “statistical salvos” (Johanson and Edey 1981, p. 76).

Johanson noted: “To give Zuckerman his due, there were resemblances between ape skull and australopithecine skulls. The

brains were approximately the same size, both had prognathous (long, jutting) jaws, and so on. What Zuckerman missed
was the importance of some traits that australopithecines had in common with men” (Johansen and Edey 1981, p. 76).

Inthisregard, Johanson cited Charles A. Reed, of the University of Illinois, who said: “No matter that Zuckerman wrote of

such characters as being ‘often inconspicuous’; the important point was the presence of several such incipient characters in
functional combinations. This latter point of view was one which, in my opinion, Zuckerman and his co-workers failed to
grasp, even while they stated that they did. Their approach . . was extremely static in that they essentially demanded that a
fossil to be considered by them to show any evidence of evolving toward living humans, must have essentially arrived at the
latter status before they would regard it as having begun the evolutionary journey” (Johanson and Edey 1981, p. 76).

In citing Reed against Zuckerman in this way, Johanson was being somewhat hypocritical. Johanson and others sharing his

views certainly did not characterize Australopithecus as an apelike creature with “incipient” human features. Rather they
said Australopithecus was practically human from the neck down, especially in terms of humanlike bipedal locomotion. In
other words, Johanson and others were themselves guilty of insisting that a distant ancestor of living humans had
“essentially arrived at the latter status.” Reacting to this exaggerated claim, Zuckerman, and later Oxnard, were just saying
it was wrong, and that the anatomy and locomotor behavior of Australopithecus were essentially apelike.

Johanson, Reed, and others have also ignored the implications of findings by Oxnard and Zuckerman that Australopithecus

had anatomical features that were uniquely different from those of apes and modern humans (Section 11.8.5). Contrary to
the usual view, Australopithecus was not, according to Oxnard and Zuckerman, morphologically intermediate between
humans and apes. Thus it is unlikely that Australopithecus was a human ancestor, unless one wants to invoke an
evolutionary path that took the human line on a big australopithecine detour.

One point that Oxnard made in response to critics of his c ical approach was that simple

visual evidence also established his conclusion that Australopithecus had a significant degree of quadrupedal, acrobatic, and
suspensory capability.

For example, Oxnard observed that the articular, or joint, surfaces of the lower limbs of human beings are large relative to

the articular surfaces of the upper limbs. Oxnard (1984, p. 316) stated: “This befits their bipedal status in which the lower
limb takes all the body weight.”



Simple visual inspection also revealed that in African apes the articular surfaces of the upper and lower limbs are more

equal in size. According to Oxnard (1984, p. 316), this indicates a pattern of behavior “in which both limbs participate in
bearing the body weight (and the upper limbs somewhat more than the lower, however that may be whether through
quadrupedal knuckle-walking on the ground or through quadrumanal climbing in the trees).” Quadrumanal (fourhanded)
climbing involves use of grasping hands and handlike feet by arboreal primates such as the gibbon and orangutan. In fact, in
the gibbon and orangutan, which move through the trees mainly by using their anms, the articular surfaces of the upper
limbs are larger than those of the lower limbs.

Oxnard (1984, p. 316) noted that as far as Australopithecus is concerned, “the fossils . . . resemble most, among living

primates, the equivalent parts from apes (and among the apes, the orang-utan) more closely than they do humans.” Like
orangutans, Australopithecus has larger articular surfaces in the upper limbs than the lower (Oxnard 1975a, pp. 117-119).
“These facts should be set alongside the comment of Richard Leakey (1973c), who reports that preliminary indications
point to a relatively short lower limb and a long upper limb for the australopithecines,” said Oxnard (1984, p. 316). Such
proportions are decidely apelike and, along with the proportions of the articular surfaces, suggest a component of
orangutanlike forelimb suspension in the locomotor repertoire.

Oxnard did not deny that Australopithecus manifested bipedal behavior. After all, apes can also walk on two legs in some

fashion. Nevertheless, Oxnard (1984, p. 316) concluded about the australopithecines: "however able these creatures were at
walking on two legs, they were also convincing quadrupeds and perhaps excellent climbers, feats denied to man today.”
Oxnard (1984, p. 316) warned: “Such findings must make us wonder whether the australopithecine pattern of bipedal
adaptation really reflects a transitional phase to man.” In other words, he doubted the common belief that Australopithecus
is a human ancestor.

11.8.5 Implications of Uniqueness

Summarizing his findings, Oxnard (1975b, p. 393) stated: “Between the very early Miocene apes and ancient
man is the tantalizing set of fossils known as Australopithecus. . . . most workers feel that the overall position of these
fossils is adequately fixed, with a taxonomic label as clearly Hominidae, an evolutionary label as on the line to man or very
close to it, and a functional label as a human type of biped. . . . But our currentstudies are providing very different ideas. In
the multivariate investigations reported here, the various australopithecine fossils are usually quite different from both man
and the African apes. . . . Viewed as a genus, they are a mosaic of features unique to themselves and features bearing some
resemblance to those of the orang-utan.”

Let us consider one example of uniqueness in the australopithecine anatomy—the talus, or ankle bone. The multivariate

statistical technique employed by Oxnard involves measuring a fixed number of features on a bone, in this case the talus.
The results of such a study can be visually represented, for each bone, as a point in multidimensional space. For example, if
one is measuring three features of a bone, the combination of these features can be displayed as a point in a three-
dimensional space. Four features would require a four-dimensional space, and so on. The relationships between bones or
sets of bones can thus be examined. Points clustered together represent bones that are morphologically similar. Figure 11.14
shows the morphological relationships of the ankle bones of modern humans, African apes, orangutans, and
Australopithecus. As can be seen, the point representing the talus of Australopithecus lies in its own domain, distant from
modemn humans and African apes, and close to orangutans. Oxnard found the same to be true of other parts of the
australopithecine anatomy.

According to modem theory, the African apes, particularly the chimpanzees, are the closest relatives of modern humans.

Scientists hypothesize that the hominids split from the ancestors of modemn chimpanzees several million years ago. Since,
according to this view, modern humans and chimpanzees share a common (though as yet undiscovered) ancestor, then
Australopithecus, as a hominid predecessor of modern humans, should be morphologically intermediate between humans
and chimpanzees. Oxnard’s finding that the morphology of the australopithecines is uniquely different from that of moderm
humans and chimpanzees calls into question their supposed evolutionary relationship.



Australopithecus ..

Homo habilis

Orangutan

Modermn man

Figure 11.14. This display (after Oxnard 1975a, p. 82) depicts the results of a multivariate statistical
analysis of the talus (ankle bone) in various hominids and apes. The talus of Australopithecus and that of Homo

habilis (considered by Oxnard to be an austr i are mor ically distant from those of modern humans
and African apes. Given the view that humans and African apes such as the chimpanzee share a common ancestor,
one would expect the australopithecine talus to occupy an intermediate position. Instead, it occupies a unique
position, close to that of the orangutan. The same is true of other australopithecine bones. To Oxnard, this raised
doubts about the status of Australopithecusas a human ancestor.

That the anatomy of Australopithecus, although unique, resembles that of Pongo (the orangutans) is particularly
troubling Accepting this, evolutionists would have to say that the hominids developed an orangutanlike functional
morphology in the australopithecine stage (independently, however, from the orangutans) and then veered back toward the
modemn human condition. Of course, given the flexibility of evolutionary theorizing, anything is possible. But the view of
Australopithecus emerging from the studies of Oxnard and Zuckerman introduces vexing complications.

of the lopithecines, Oxnard (1975b, p. 394) said: “If these estimates are true,

Considering the anatomical
then the possibility that any of the australopithecines is a direct part of human ancestry recedes.” Groves(1989,p.307),

After reviewing studies by Oxnard and others, agreed that “the locomotor system of Australopithecus africanus
was unique— not simply an intennediate stage between us and apes.” He found the same to be true of other species of
Australopithecus. This fact, along with other aspects of the hominid fossil record, caused him to suggest that “non-
Darwinian” principles were required to explain an evolutionary progression from Australopithecus to modernhuman beings
(Groves 1989, p. 316).



11.8.6 Oxnard on the Antiquity of Homo

Like Louis and Richard Leakey, Oxnard believed that the Homo line was far more ancient than the standard
evolutionary scenario allows. In this connection, Oxnard called attention to some of the fossils we have previously
discussed, such as the humanlike ER 813 talus, over 1.5 million years old (Section 11.6.4). “Description and examination
using multivariate methods [Wood 1974a] confirms that it is indeed similar to modern man and unlike the australopithecine
specimens,” said Oxnard (1975b, p. 394). He also mentioned the Kanapoi humerus, perhaps

4 or more million years old. Citing research by B. Patterson and W. W. Howells (1967), Oxnard (1975b, p. 394) said the

Kanapoi humerus had been “shown to be very similar to that of modern man.” His own research backed up that judgement
(Oxnard 1975a). From such evidence, Oxnard (1984, p. 332) concluded that the genus Homo was 5 or more million years
old.

Oxnard (1975b, p. 395) predicted that “more evidence of earlier forms that are more like man than australopithecines will

be found.” He held that such “fossil remnants will be discovered outside Africa because . . . human or prehuman
populations must have existed in other places, with migrations, and with multiple evolutionary lines.” But as we have seen
in Part I, much evidence for completely humanlike forms existing at very early times has already been found, in Europe and
the Americas as well as Africa. Such evidence is so extensive that talk of evolutionary lines, either single or multiple,
becomes problematic.

All one can say with certainty is that various humanlike and apelike creatures seem to have coexisted for millions of years

into the past. Oxnard (1975b, p. 395) approached this interpretation when he suggested: “We may have to accept that the
australopithecine form (or forms) of locomotion, tool using, and tool making may be merely one (or more) unsuccessful
evolutionary experiments existing in parallel with those of man.” Here the mention of tool using and making refers to Homo
habilis, which Oxnard regarded as an australopithecine.

Elsewhere, Oxnard (1984, p. 1) gave this succinct statement of his principal conviction: “the conventional notion of human

evolution must now be heavily modified or even rejected . . . new concepts must be explored.”

11.9 Lucy in the Sand with Diatribes

Donald Johanson studied anthropology at the University of Chicago, under F. Clark Howell. As a young
graduate student, eager to learn the romantic business of hominid fossil hunting, Johanson accompanied Howell to Africa,
working at the Omo site in Ethiopia.

After two seasons work at Omo, Johanson found himself in Paris. There he met Maurice Taieb, a French geologist, who

told him about Hadar, a promising Plio-Pleistocene site in the Afar desert, in northeastern Ethiopia. In 1972, Johanson
surveyed the region with Taieb, and afterreturning to the United States received a National Science Foundation grant to
explore it more thoroughly. Johanson hoped to find hominid fossils.

In 1973, Johanson retumed to Africa, but before going to Hadar he attended a conference of paleoanthropologists in

Nairobi. There he met Richard Leakey, who had captured everyone’s attention with skull ER 1470 (Section 11.6.1), said to
be 29 million years old. Leakey, by then quite famous, asked Johanson, still an unknown, what he was up to. Johanson
replied that he would soon be hunting for hominids at Hadar in northern Ethiopia. “Do you really expect to find hominids
there?” asked Leakey. Johanson replied yes, adding “older than yours.” He bet Leakey a bottle of wine he would do it.
“Done!” said Leakey (Johansen and Edey 1981, pp. 134-135). Right from the start, it seems, Johanson was motivated by
glamor. Finding hominids is special. It gets one headlines, interviews, and foundation grants, as well as recognition from
one’s colleagues.

11.9.1 The Hadar Knee (Al 129)

By theend of his first season at Hadar, Johanson was in trouble. His National Science Foundation grant money,
which was supposed to have lasted two years, was almost gone. Johanson worried he would be labeled incompetent.
Furthermore, he had not found any of those glamorous hominid fossils. Johanson noted: “I had not exactly promised
hominids when I put in my request for funds from the National Science Foundation, but I knew when I wrote up my grant
proposal that if I did not include a strong pitch for hominids I would get no money at all; the likelihood of being sent to
Ethiopia to collect pig’s teeth was remote” (Johanson and Edey 1981, p. 154).

Despite his financial problems, Johanson continued scouting for fossils. One afternoon, he found the upper portion of a

tibla, alongbone between the knee and the ankle. The bone was obviously from some kind of primate. Nearby, Johanson



found a distal femur, the lower end of a thighbone. Fromthe way the femur and tibia fit together, Johanson believed he had
found the complete knee joint not of some ancient monkey but of a hominid, an ancestor of modern humans. The deposits
yielding the fossils were over 3 million years old, making this one of the oldest hominid finds ever made (Johanson and
Edey 1981, p. 155).

Johanson felt that “his whole reason for being there, the core of his own most secret motivation” had been justified
(Johanson and Edey 1981, p. 159).

In scientific publications that followed, Johanson reported that the Hadar knee (AL 129) was 4 million years old and
belonged to a primitive australopithecine with a fully human bipedal gait (Johanson and Coppens 1976).

In support of his contention that AL 129 was characteristically human in structure, Johanson citedthe presence of a valgus

knee. A valgus knee is one in which the femur slants outward from the knee to the hip, at an angle from the lower part of the
leg. Humans have a valgus knee. In African apes, the femur rises straight from the knee to the hip, in line with the lower
part of the leg.

At 15 degrees from vertical, the angle of valgus in AL 129 was, however, much higher than the adult human mean of 9

degrees (Stern and Susman 1983, p. 296). This suggests that the locomotor behavior of AL 129, even if terrestrial and
bipedal, might have been quite different from that of adult humans. In human children 3 te 4 years of age, the degree of
valgus is as great as that in the AL 129 femur (Stern and Susman 1983, p. 296). The high angle is reflected in a child’s
knock-kneed stance and somewhat awkward gait. The creature with the AL 129 knee may have stood and walked in similar
fashion.

Furtherore, Jack T. Stern and Randall L. Susman of the State University of New York at Stony Brook noted that the

presence of a valgus knee is not exclusively associated with terrestrial bipeds. Orangutans and spider monkeys, both of
which spend most of their time in trees, have valgus knees (Stern and Susman 1983, p. 298).

As we have seen (Section 11.8.5), C. E. Oxnard and others have found that the functional morphology of the

australopithecines has orangutan affinities. The valgus knee in AL 129 could thus represent yet another orangutanlike
feature in Australopithecus. The totality of orangutan resemblances suggests arboreal behavior in Australopithecus, which
Oxnard, Zuckerman, and the Leakeys did not consider ancestral to modern humans.

In his account of the discovery of AL 129, Johanson did not mention that primates other than humans have a valgus knee. It

seems there are two possible explanations why he did not. Either he was unaware that orangutans and spider monkeys have
the same outward slanting femur as humans, or he was aware of this but deliberately neglected to mention it because it
would have complicated the case he was trying to make.

According to Brigitte Tardieu (1979), key features of the AL 129 femur and tibia, other than the degree of valgus, fell

outside the modern human range. “These traits . . . led her to conclude that despite clear adaptations to terrestrial bipedality
in the small Hadar hominid, the precise mechanism of this bipedality could not be specified and that it must have occurred
along with some degree of arboreal behavior,” said Stern and Susman (1983, p. 298).

Sternand Susman (1983, pp. 298-299) themselves concluded: “Since, aside from the degree of valgus, the knee of the small

Hadar hominid possesses no modern trait to a pronounced degree, and since many of these traits may not serve to specify
the precise nature of the bipedality that was practiced, we must agree with Tardieu that the @verall structure of the knee is
compatible with a significant degree of arboreal locomotion.”

It is intriguing that the views of scientists like Tardieu, Stern,and Susman, though appearing in scientific journals, are rarely

encountered in popular presentations or general textbooks. This points to the existence of a pattern of knowledge filtration
in the sclentific community that tends, consciously or unconsciously, to suppress information that would complicate the
relatively simple picture of human evolution presented to the public in general and to students at all levels of the
educational system, except, perhaps, graduate students working directly in the field of physical anthropology.

Be that as it may, Johanson’s lucky find saved the day for him, sparing him the embarrassment of leaving Ethiopta fundless

and fossilless. Johanson said of the Hadar knee find: “It had brought me up a step; in my dealings with other scientists I was
standing taller. I now had a unique hominid fossil of my own” (Johanson and Edey 1981, p. 165).

The glamor factor won Johanson 25,000 dollars from supporters in Cleveland, where Johanson held a post atthe Museum

of Natural History. The new funds allowed Johanson to return for a second year of work at Hadar.

11.9.2 Alemayehu’s jaws



Alemayehu Asfaw was an employee of the Ethiopian Ministry of Culture, and by the terms of Johanson's
agreement with the Ethioptan government, he was working at the Hadar site. In October of 1974, Alemayehu found a fossil
Jaw that he thought belonged te a baboon, but Johanson said it was hominid. Other similar jaws soon tumned up. Classifying
them proved difficult. Johanson asked Richard Leakey to come and have a look at them. Leakey took up the invitation, and
arrived accompanied by his mother Mary Leakey and wife Meave. Together with Johanson they examined the jaws and
Jjudged them to be Homo, making them the oldest Homo fossils yet found (Johanson and Edey 1981, pp. 172-176).

11.9.3 Lucy

On November 30, 1974, Donald Johanson and Tom Gray were searching Locality 162 at the Hadar site,
collecting bits of mammalian bone. After some time, Gray was ready to call it quits and go back to the camp. Johanson,
however, suggested they check out a nearby gully. Other members of the expedition had already thoroughly searched it, but
Johanson, who had been feeling “lucky” all day, decided to have one more look. Gray and Johanson did not find much. But
as they were about to leave, Johanson spotted a piece of arm bone lying exposed on the surface. He thought it was hominid.
Gray disagreed, saying it was probably from a monkey. Then Gray found a piece of skull and a part of a femur. They
seemed definitely hominid. As they looked around, they could see scattered on the surface other bones—apparently from
the same hominid individual. Johanson and Gray started jumping and howling in the 110-degree heat, celebrating what was
obviously an extremely significant find. Finally they calmed down, realizing their boots were probably smashing some of
the precious bones. After collecting a few hominid fossils, they headed back to camp. That evening Johanson and his
coworkers partied while a Beatles song, “Lucy in the Sky with Diamonds,” blared repeatedly from the camp sound system.
From the lyrics of that song, the female hominid received her name, Lucy (Johanson and Edey 1981, pp. 16-18).

By a combination of potassium-argon, fission track, and paleomagnetic dating methods, Johanson determined that Lucy was
3.5 million years old (Johanson and Edey 1981, pp. 200-203).

11.9.4 The First Family

In 1975, Johanson was back at Hadar, this time with a National Geographic photographer, who recorded
another important discovery. ®n the side of a hill, Johanson and his team found the fossil remains of 13 hominids, including
males, females, and children. The group was called the First Family. They were the same geological age as Lucy, about 3.5
million years old.

Stone tools were also found at the First Family site. They were made of basalt, and Johanson said they were “of somewhat

better workmanship” than tools from the lower levels of Olduvai Gorge (Johanson and Edey 1981, p. 231).

How old were the tools? The fact that they were found on the surface made dating them somewhat difficult. In his book
Lucy, Johanson reported the views of John Harris, a tool expert, who had worked at Lake Turkana: “He said that it was
really impossible to date a surface-found tool at Lake Turkana because modern humans who needed rough blades to chop
animals were making similar implements in profusion as recently as a thousand years ago, and that there were even a few
people who were making them there today” (Johanson and Edey

1981, pp. 229-230). In Harris’s opinion, the surface-found tools at Hadar could also have been recent.

To remove their doubts about the age of the stone tools found on the surface at the First Family site, Harris and Johanson
conducted some excavations and were rewarded by discovering a number of tools in situ. They judged the level at which
they were found to be 2.5 million years old (Johanson and Edey along with these tools. Because Australopithecus was not
known to have manufactured stone tools, Johanson speculated that Homo habilis was the toolmaker. But the oldest Homo
habtlis fossils were only about 2 million years old. Johanson simply proposed that habilis remains of the same age as the
tools would eventually be found. As we have seen, there are, however, fossil remains resembling the modern human type
from Early Pleistocene and Pliocene contexts in Africa (Sections 11.1, 11.2, 11.5, 11.6.3, and 11.6.4) and elsewhere
(Section 6.2). It is thus possible that anatomically modern

humans could have made the Hadar tools.

With the First Family, the major discoveries at Hadar, which also included the Hadar knee, Alemayehu’s jaws, and Lucy,

were completed. We shall now examine how these fossils were interpreted and reinterpreted by various parties.

11.9.5 Two Hominids at Hadar?



In classifying his finds, Johanson initially relied heavily upon the judgement of Richard and Mary Leakey that
the Alemayehu jaws and First Family specimens were Homo (Johanson and Edey 1981, p. 217). If Lucy and the AL 129
femur and tibia were australopithecine, as Johanson believed, then there were two kinds of hominids at Hadar.

In a December 1976 National Geographic article, Johanson made a clear distinction between the First Family, which he

thought represented Homo, and Lucy, which he thought reps d an early A lopith (Fix 1984, p. 70). This two-
species view was reflected in a number of scientific papers published by Johanson and various coauthors.

Richard Leakey later said that Lucy, with her V-shaped jaw and other primitive features represented “a late

Ramapithecus” (Johanson and Edey 1981, p. 279). Ramapithecus, as previously noted (Section 3.9), was an extremely
primitive apelike creature living in the Miocene and Pliocene. It may be recalled that Ramapithecus, originally considered
the root of the hominid line, was later reclassifted as nonhominid and ancestral to the orangutans.

Given the orangutanaffinities of Australopithecus, as detailed by Oxnard (Section 11.8.5), maybe Leakey’s idea that Lucy

was a ramapithecine was right.

11.9.6 Johanson and White Decide On a
Single Hadar Species

Johanson was later influenced to change his mind about the number of species at Hadar. The person who
convinced him to do so was Timothy D. White, a paleontologist who had worked at Lake Turkana with Richard Leakey.
White, on faunal grounds, disputed Leakey’s dating of the KBS tuff (Section 11.6.5.2). Eventually, he left Lake Turkana
and for a time worked at Laetoli, Kenya, where Mary Leakey had found hominid jaws similar to those at Hadar.

Johanson and White first met briefly in Africa. In the summer of 1977, when Johanson was back at the Cleveland Museum

of Natural History studying his Hadar fossils, he asked White to bring samples of the Laetoli fossils.

White came and convinced Johanson to accept the following points: (1) the U-shaped jaws discovered at Hadar by Johanson

and those discovered at Laetoli by Mary Leakey were of the same species; (2) the species was not Homo, as Johanson and
the Leakeys had originally thought, but a new kind of australopithecine; (3) the V-shaped jaw of Lucy was also of the same
species, being a female sexual variant of the other U-shaped jaws. Referring to a scientific paper in which he had advocated
the two-species concept, Johanson said: “I would withdraw that paper today if I could” (Johanson and Edey 1981, p. 209).

Johanson and White (1979) soon announced their new species, calling it Australopithecus afarensis, after the Afar region of

Ethiopia where most of the specimens were found.

According to Johanson and White, Australopithecus afarensis gave rise to two lineages. The first led by way of

Australopithecus africanus to the robust australopithecines. The second lineage led by way of Homo habilis to Homo
erectus and thence to Homo sapiens. In constructing this phylogenetic hypothesis, Johanson relied primarily upon dental
evidence. The molars of A. afarensis were the smallest of all the australopithecines. The molars of A. africanus were larger,
and those of the robust australopithecines larger still. This, to Johanson, indicated an evolutionary development. In Lucy’s
Homo offspring, the molars grew progressively smaller, representing a separate, parallel line of evolutionary development.
It all seemed to fit together quite nicely.

11.9.7 A. Afarensis: Overly Humanized?

Johanson saidthat Australopithecus afarensis individuals had “smallish, essentially human bodies’” (Johanson
and Edey 1981, p. 275). But several scientists have strongly disagreed with Johanson’s picture of Australopithecus
afarensis. These dissenters have painted a far more apelike portrait of Lucy and her relatives. In most cases, their views on
Lucy parallel the earlier work of Oxnard, Zuckerman, and others on Australopithecus. If the dissenting view is correct, as it
appears to be, then Johanson’s description of Australopithecus afarensis can only be considered as misleading.

It seems that Johanson imposed a humanlike interpretation upon Lucy’s essentially apelike anatomy for the propaganda

purpose of enhancing her evolutionary status as a human ancestor. Johanson himself said: “There is no such thing as a total
lack of bias. I have it; everybody has it. The fossil hunter in the field has it. . . . In everybody who is looking for hominids
there is a strong urge to learn more about where the human line started. If you are working back at around three million, as I
was, thatis very seductive, because you begin to get an idea that that is where Homo did start. You begin straining your
eyes to find Homotraits in fossils of that age” (Johanson and Edey 1981, p. 257). Johanson gave this confession to explain
why he originally characterized the First Family fossils and the Alemayehu jaws as Homo, but it also applies to his



insistence on seeing in Lucy traits of a creature well on the way to becoming human.

The Hadar fossils did not include a complete skull of an A. afarensis individual, but Tim White managed to pull together a

partial reconstruction, using cranial fragments, pieces of upper and lower jaw, and some facial bones from several First
Family individuals. According to Johanson, the reconstructed skull “looked very much like a small female
gorilla” (Johanson and Edey 1981, p. 351). The forehead was low, the large jaw projected far beyond the upper part of the
face, and there was no chin. The general apelike appearance was also reflected in anatomical details such as the mandibular
fossa (the place where the lower jaw attaches to the skull), the tympanic plate, and the mastoid process. All of these were
apelike, not humanlike (Johanson and Edey 1981, pp. 272-273). Furthermore, the cranial capacity of A. afarensis (380— 450
cc) overlapped that of chimpanzees (330-400 cc) and other apes. Here there was no dispute between Johanson and his
critics. Both agreed that the afarensis head was apelike.

Johanson and White believed the skull was, however, different from that of previously known australopithecines. But W.

W. Ferguson (1984) and P. Schmid (1983) pointed out that White’s reconstruction of the Australopithecus afarensis skull
was Incorrect. Correcting the mistake “makes the resulting construction a great deal more like A. africanus,” said Groves
(1989, p. 263). P. V. Tobias (1980) said all the Hadar and Laetoli fossils were not a new species but were just subspecies of
Aunstralopithecus africanus. According to Tobias, Australopithecus africanus was the ancestor of Homo, while for Johanson
and White Australopithecus africanus was the ancestor of only the robust australopithecines.

Originally, Johanson thought the A. afarensis U-shaped jaws were humanlike and like the Leakeys assigned them to the
genus Homo. Later Johanson said they were “distinct from apes and from any of the later hominids” (Johanson and Edey
1981, p. 271). But his detailed descriptions showed the Hadar jaws to be in fact quite apelike.

Inhumans, the teeth in the jaw are arrayed in a parabolic curve. In the Hadar jaws, such as AL 200, the teeth on either side

of the jaw are set In straight, parallel rows, as in the apes, although the rearmost molars are sometimes slightly displaced
(Johanson and Edey 1981, pp. 267-268). Both in apes and the Hadar fossils the palate is flat (Johanson and Edey 1981, p.
270). In humans it is arched.

TABLE 11.6

Evidence for Arboreality in Postcranial Anatomy of A. Afarensis



1. General anatomy of Lucy’s shoulder blade was characterized as “virtually identical to that of a great ape
and had a probability of less than 0.001 of coming from the population represented by our modermn human
sample” (Susman et al. 1984, pp. 120-121).

2. Lucy’s shoulder blade hasa shoulder joint which points upward (Oxnard 1984, p. 334-1; Stern and Susman
1983, p. 284). This would allow “use of the upper limb in elevated positions as would be common during climbing
behavior” (Stern and Susman 1983, p. 284).

3. A afarensis wrist bones are apelike. “Thus we may conclude that A. afarensis possessed large and
mechanically advantageous wrist flexors, as might be useful in an arboreal setting” (Stern and Susman 1983, p. 282).

4. A. afarensis metacarpals (the bones in the palm region of the hand) “have large heads and bases relative to
their parallel-sided and somewhat curved shafts—an overall pattern shared by chimpanzees.” This “might be interpreted
as evidence of ped grasping bil to be used in susp y behavior” (Stern and Susman 1983, pp. 282,
283).

5. The finger bones are even more curved than in chimpanzees and are morphologically chimpanzeelike
(Stern and Susman 1983, pp. 282-284; Susman et al. 1984, p. 117; Marzke 1983, p. 198).

6. A. afarensis humerus (upper arm bone) has features that are “most likely related to some form of arboreal
locomotion” (Oxnard 1984, p. 334-i; see also Senut 1981, p. 282).

7. One of the long bones in the forearm, the ulna, resembles that of the pygmy chimpanzee (Feldesman
1982b, p. 187).

8. Vertebrae show points of attachment for shoulder and back muscles “massive relative to their size in
modern humans” (Cook et al. 1983, p. 86). These would be very useful for arboreal activity (Oxnard 1984, p. 334-1).

9. “Recently Schmid (1983) has reconstructed the A.L. 288-1 rib cage as being chimpanzee-like” (Susman et
al. 1984, p. 131).

10. Blades of hip oriented as in chimpanzee (Stern and Susman 1983, p. 292). Features of afarensis hip
therefore “enable proficient climbing” (Stern and Susman 1983, p. 290).

11. The thighbone of Lucy “probably comes from an individual with the ability to abduct the hip in the
manner of pongids,” allowing for “movement in the trees” (Sternand Susman 1983, p. 296).

12. Knee joint is loose, as in gibbon. “The mobility and prehensility of the foot are greatly
complemented” (Tardieu 1981, p. 76), making it good for climbing.

13. Lucy had valgus knee, as do humans. But “the orang-utan and the spider monkey . . . are extremely able
arborealists that have similar valgus angles as humans” (Oxnard 1984, p. 334-ii; see also Prost 1980).

14. Lucy had “a relatively short hindlimb . . . comparable to thatseen in apes of similar body size.” This
“would clearly facilitate climbing” (Susman et al. 1984, pp. 115, 116).

15. Feet have long, curved toes and a mobile ankle joint, making them well suited for grasping limbs and
climbing in trees (Susman et al. 1984, p. 125). Also, the big toe is divergent, as in the apes (Susman et al. 1984, pp. 137—
138).

As in the apes, the canines of the Hadar jaws were conical. In humans, the inner surface of the canine is
flattened. In order to accommodate the projecting lower canine of A. afarensis, the upper jaw has a noticeable gap between
the incisor and the canine. Other australopithecines also have the same gap. This gap, called a diastema, is also present in
apes but not in humans.

Departures from the ape condition were minor. In an ape, the first premolar has a single cusp. In humans, the first premolar

has a prominent second cusp. In all of the Hadar specimens except Lucy, the first premolar has a slightly developed second
cusp (Johanson and Edey 1981, p. 270).



Allinall, the apelike condition of the Hadar jaws is so pronounced thateven Johanson admitted: “If David Pilbeam were to

find any of them in Miocene deposits without any associated long bones, he would surely say it was an ape” (Johanson and
Edey 1981, p. 376).

11.9.7.2 Postcranial Anatomy

Now we move on to the postcranial anatomy of A. afarensis, particularly Lucy. Several workers have found 4.
afarensis to be rather apelike, thus challenging Johanson’s view that Lucy was terrestrially bipedal in human fashion. Table
11.6 summarizes the evidence for arboreality in the postcranial anatomy of A. afarenss’s, and we shall amplify some of the
points in this section.

Oxnard (1968) called attention to features of the Sterkfontein scapula suggesting that australopithecines probably engaged

in holding the arms over the head in hanging behavior (Section 11.8.1, Table 11.5). A. afarensis has the same kind of
scapula. Stern and Susman (1983, p. 284) concluded that the shoulder joint of A. afarensis was “directed far more cranially
than is typical of modern humans and that this trait was an adaptation to use of the upper limb in elevated positions as
would be common during climbing behavior.”

Johanson (1976, p. 808) had said that the Hadar hands bore “an uncanny resemblance to our own—in size, shape, and

function.” But this appears to be incorrect.

Stern and Susman (1983, p. 284) concluded: “A summary of the morphologic and functional affinities of the Hadar hand

fossils leads inexorably to an image of a suspensory adapted hand, surprisingly similar to hands found in the small end of
the pygmy chimpanzee-common chimpanzee range.” M. W. Marzke (1983, p. 198), sharing this view, stated that the
curved bones of the A. afarensis hand ‘recall the the bony app which the well developed flexor
musculature in living apes and positions it for efficient hooklike grip of the branches by the flexed fingers during arboreal
climbing and feeding.”

So thus far we have in A. afarensis a gorillalike head, an upward-pointing shoulder joint indicating that the a rm was used

forsuspensory behavior, and a hand with a powerful wrist and curved fingers, suitable for climbing. One can just imagine
the effects of a painting or model of Lucy engaged in suspensory or other arboreal behavior. This would surely detract from
her image as acreature well on the way to human status. Even if one believes Lucy could have evolved into a human being,
one still has to admit that her anatomical features appear to have been misrepresented for propaganda purposes.

The distal humerus, the elbow region of the upper arm bone, fits the apelike pattern already established. Brigitte Senut, a

physical anthropologist at the French Museum of Natural History, conducted a study of the outlines of cross sections of the
distal humerus in living primates, including human beings, and fossil hominids. Senut (1981a, p. 282) discovered thatthe
distal humerus of Lucy (AL 288-1M) was “pongid-like.” Pongids are the poid apes, such as ct gorillas,
and orangutans. Senut (1981a, p. 282) concluded: “The scheme in the Afar specimen [Lucy] would suggest . . . its apelike
pattern might be a result of a kind of suspension.”

Senut (1981a, p. 282) went on to say: “From our point of view, we would say that this specimen may be too pongid-like

(Le. specialized) to be in our ancestry.” From the standpoint of mainstream paleoanthrepological thought, this is an
extremely heretical view.

Feldesman (1982a, p. 91) found Lucy’s humerus to be most closely related to the pygmy chimpanzee, Pan paniscus.

As far as the bones of the lower arm are concemned, Feldesman (1982b, p. 187) found that ““Lucy’ (AL 288) clearly

resembles Pan paniscus in proximal ulnar morphology.” The ulna is the innermost of the two bones making up the forearm
(the radius is the other). The proximal, or upper, part of the ulna joins the humerus at the elbew.

In 1985, Della Collins Cook, an anthropologist, and three coauthors, among them Donald Johanson, published a study of the

vertebral column of Australopithecus afarensr's.

Cook and Johanson claimed: “The AL-288 vertebrae correspond to those of modern humans in remarkable detail” (Cook et

al. 1983, p. 84). They noted, however, that the “Hadar vertebrae depart from the morphological pattern found in modern
humans in a few details that may have functional significance” (Cook et al. 1983, p. 86). These “few details” were not
trivial. For example, according to Cook and Johanson, the spinous processes of the A. afarensis neck and upper back
vertebrae were quite long. The spinous process, a bony projection on the back side of the vertebrae, serves as a point of
attachment for muscles. According to Cook and Johanson, the length and surface features of the spinous processes indicated
that in A. afarensis the back and shoulder muscles were “massive relative to their size in modem humans” (Cook et al.



1983, p. 86).

Oxnard (1984, p. 334-i) stated that the features of the A. afarensis vertebrae reported by Cook and Johanson “are likely to

have provided the stress bearing structures necessary to support the actions of very powerful shoulder muscles in climbing
and arboreal activities suggested by our prior studies of the scapula and clavicle of other australopithecines.”

C. Owen Lovejoy, a supporter of Johanson, claimed that the afarensis hip was suitable only for upright walking (Johanson
and Edey 1981, pp. 347-348). But the afarensis hip structure is significantly different from that in human beings. In
particular, Lucy’s iliac blade, like that of other australopithecines, is positioned as in apes {Section 11.8.2, Figure 11.13).
Susman said: “Therefore, we are of the opinion that the orientation of the iliac blades inthe Hadar species is well-suited for
a part-time climber” (Susman et al. 1984, p. 132).

In Scientific American, Lovejoy (1988) reasserted his familiar claims that Lucy’s pelvic structure and musculature were
very similar to those of humans. We will not here repeat the detailed demonstrations by Zuckerman, Oxnard, Stern,
Susman, and others that the pelvic morphology of A. afarensis had quite a bit in common with arboreal primates, and was
better suited for climbing than walking (Section 11.8.2).

What 1s perhaps most significant about Lovejoy’s presentation is that he does not once directly mention his opponents and
their arguments. This adds to our suspicions that the views of Zuckerman, Oxnard, Stern, Susman, Prost, and others are
being suppressed for propaganda purposes on the level of secondary presentations for the wider scientific community,
educational institutions, and the public in general. The views of the advocates of arboreality for A. afarensis are represented
almost solely in the primary level of publication, in the obscure pages of scientific journals intended for specialists. They
are, however, not at all well represented in publications like Scientific American, college textbooks on anthropology, and
popular books and television programs dealing with the topic of human evolution. Arboreal habits would not look well in
the hominid advertised as the oldest known creature directly ancestral to modern humanity.

Femurs from Lucy and the First Family group challenge claims by Johanson and Love joy that the lower limb of A. afarensis

was distinctly human in morphology and function. Stern and Susman (1983, p. 296) concluded that the proximal (upper)
part of Lucy’s femur “probably comes from an individual with the ability to abduct the hip in the manner of pongids,”
allowing for “movement in the trees.’

Measurements of several features of the lower (distal) end of the AL 333-4 First Family femur showed it to be outside the

human range and within the ranges of chimpanzees, gibbons, and several species of monkeys. In fact “the distal end of the
AL 333-4 femur actually appears less human-like than that of a woolly monkey” (Stern and Susman 1983, p. 297).

Christine Tardieu, an anthropologist at the Museum of Natural History in Paris, gave a slightly different assessment of the

AL 333-4 distal femur, finding it barely within the modern human range, at “the extreme end closest to the apes” (Stern and
Susman 1983, p. 299). Thus, as often happens, we find ourselves confronted with contradictory interpretations of the same
fossil material, but on the whole, the femurs in question appear to be apelike.

Tardieu, in addition to measuring the AL 333-4 femur of the First Family group, also conducted studies of the distal femur

of Lucy. She gave special attention to the notch in the femur that holds the upper end of the tibia, the larger of the two bones
of the lower leg. In humans, the spine of the tibia fits tightly into the notch of the femur. In apes, the fit is looser. In this
regard, Lucy is in the range of the gibbon. Tardieu (1981, p. 76) stated: “The loose fit of the articular surfaces . . . and the
consequent laxity of the knee joint signify that the leg and the foot can be placed on the substrate in a much freer fashion
than in Man.” This would be good for climbing, but unsatisfactory for extensive walking on the ground.

Commenting on Tardieu’s study of Lucy’s knee, Oxnard (1984, p. 334-ii) said she was led to “conclude that . . its locking
mechanism was not developed, implying that full extension of the leg in walking, a key point of human bipedality, was
lacking.” Such features “suggested to Tardieu that ‘Lucy’ spent a considerable period of time climbing in the trees” (Oxnard
1984, p. 334-1i).

One can just imagine Lucy, hanging lazily from a tree limb by one of her arms, bending a small, dangling foot back from

the ankle, while rotating her lower leg from the knee to bring the backward reaching foot in contact with a nearby limb.

The knee of Lucy (AL 288), like the original Hadar knee complex (AL 129), had a significant degree of valgus. Johanson,
Lovejoy, and others held this to be an indication of humanlike posture and terrestrial bipedal gait. But, as we have seen, the
orangutan and spider monkey have similar valgus angles, and they are arboreal.

In our anatomical survey, we have now progessed to the controversial feet of A. afarensis. Even Johanson had a difficult

time disguising the manifestly apelike condition of Lucy’s foot. He wrote: “The afarensis phalanges are arched, and
proportionally a good deal longer than those in modern feet. They might almost be mistaken for finger bones” (Johanson



and Edey 1981, p. 345). Johanson also noted that the A. afarensis foot had “very large muscles whose presence is betrayed
by markings along the sides of the phalanges” (Johanson and Edey 1981, p. 345). Such muscles would have been useful in
hindlimb grasping.

It is amazing that Johanson could so candidly acknowledge the very apelike morphology of the afarensis foot and yet refuse

to draw the obvious conclusion that it was used in arboreal behavior. Instead, Johanson stated: “Although similarly curved
phalanges and muscle markings are found in the chimpanzee — reflecting the chimp’s ability to climb trees—Latimer
wamns that this does not mean that afarensis was a tree climber too” (Johanson and Edey 1981, p. 346 ). Bruce Latimer was
one of Johanson’s graduate students and worked with him quite closely in Ethiopia on the Hadar finds, so his impartiality is
suspect. He was later employed by Johanson to help with the reconstruction of A. afarensis. It is not unexpected that
Latimer would agree with his professor, mentor, and employer that afarensiswas a fully terrestrial biped. But researchers
operating from more detached and independent standpoints have reached totally different conclusions, which seem to be
more in harmony with the evidence.

In studying the most complete A. afarensis foot, AL 333-115 from the First Family group, Stern and Susman (1983, p. 306)

found that the proximal phalanges (the bones at the base of each toe) had a “strikingly pongid morphology.” This was true
in terms of both their length and curvature.

Susman, reporting the conclusions of an investigation into the curvature of proximal phalanges in a variety of apes, stated

that the chimpanzee and bonobo, or pygmy chimpanzee, had “the most curved toe bones of any ape plotted” (Susman et al.
1984, p. 125). And the proximal phalanges of AL 333-115 were “more curved than in the average bonobo” (Susman et al.
1984, p. 125). In other words, A. afarensis was apparently more apelike, in this respect, than any of the living apes. Human
proximal phalanges are nearly straight.

Like the proximal phalanges, the other toes bones of A. afarensis also displayed apelike features. Altogether, the long,

curvedtoes of A. afarensis, accompanied by powerful grasping muscles, would have been well suited for arboreal behavior.

Susman concluded: “at the very least the small individuals should have been able to grab with their toes as well as 2-year

old children grab with their fingers. The large Hadar individuals probably could use their toes for simple grasping as
effectively as considerably older human children use their fingers. . . . the strength of the grip may have well exceeded the
strength of hand grip In young humans” (Susman et al. 1984, p. 124). Lending support to this conclusion, the A afarensis
fibula (the smaller of the two bones of the lower leg) was quite robust, indicating the presence of powerful muscles for
flexing the foot (Susman et al. 1984, p. 124).

According to Johanson, Latimer, who was opposed to arboreality, concluded that “ afarensis was an exceptionally strong

walker, and that its elongated toes may have been of service to it when moving over rough stony ground, or in mud, where
some slight gripping ability would have been useful” (Johanson and Edey 1981, pp. 345-346).

Stern and Susman (1983, p. 308) found this notion “untenable,” observing that “curvedtoes are found only in species that

engage in arboreal behavior.”

Stern and Susman (1983, p. 308) further stated: “There is no evidence that any extant primate has long, curved, heavily

muscled hands and feet for any purpose other than to meet the demands of full or part-time arboreal life.”

Another apelike feature of the A. afarensis foot can be found in the hallux, or big toe. Studies by Susman showed thatthe A.
afarensis hallux could be extended sideways, like the human thumb (Susman et al. 1984, pp. 137-138).

The hallux of A. afarensis was relatively smaller than that of some arboreal primates, causing Latimer to suggest that A.

afarensis was not well suited for climbing trees. But Susman pointed out that the highly arboreal gibbonalso has a small
hallux (Susman et al. 1984, p. 137). Altogether, the picture that emerges of the afarensis foot is extremely apelike—a foot
with long, curved, fingerlike toes and a highly mobile, thumblike big toe.

Tim White, one of the promoters of A. afarensis, has responded negatively to attempts to characterize Lucy as fully, or even

partially, arboreal. White stated: “We are wary of this approach which makes the interpretive leap from curved phalanges
into the trees” (White and Suwa 1987, p. 512). As we have seen, wariness is always required in approaching empirical
treatments of human origins and antiquity. But we should perhaps be more wary of the interpretive leap from curved
phalanges out of the trees, since greatly curved phalanges in extant primates are an exclusively arboreal adaptation. This is
especially true of curved phalanges existing in combination with an upward pointing shoulder joint and other signs of
arboreal capability.

From the toes, let us now move on to the A. afarensis ankle, including its articulations with the tibia and fibula, the bones of

the lower leg.



Regarding the articular surfaces of the fibula of A. afarenss’s, Stern and Susman (1983, p. 305) wrote thatthey provide

“evidence for a significant component of arboreality in the behavior of A. afarensis.” Johanson’s supporters such as Latimer
disagreed with this analysis (Latimer et al. 1987). In overall appearance, however, the lower part of Lucy’s fibula, the part
that connects with the ankle, is different from that of a human being and almost identical to that of the pygmy chimpanzee
(Susman et al. 1984, p. 130).

Stern and Susman (1983, p. 302) argued that Lucy’s foot could be bentback further than in humans. “This trait would seem

to be useful in reaching for branches with the feet and in hindlimb suspension,” they noted (Stern and Susman 1983, p.
299). According to Stern and Susman (1983, p. 300), Lucy’s ankle was structured so that she would have “had difficulty in
maintaining a vertical orientation of the trunk and might have progressed bipedally in a manner unlike that of humans and
more like that of an African ape.”

Johanson’s supporters took a completely opposite position, namely, that the ankle of A. afarensis was almost totally adapted

for a humanlike, terrestrial bipedal gait, making impossible any substantial arboreal behavior. Latimer and Love joy in
particular have published several articles micro-analyzing every curve of the A. afarensis foot and ankle bones as proof of
exclusive terrestrial bipedalism (Gomberg and Latimer 1984, Latimer et al. 1987, Latimer and Love joy 1990a, Latimer and
Lovejoy 1990b).

We note, however, that an author of a recent survey (Groves 1989) takes the side of Stem, Susman, Tardieu, Oxnard, and

others who have argued for a substantial component of arboreality in Australopithecus afarensis and the australopithecines
generally. Groves (1989, p. 310) said that in the australopithecines “bipedal locomotion was only part of a pattern which
also incorporated sophisticated climbing ability.”

J. H. Prost (1980) of the University of Chicago concluded that the australopithecines, including Lucy, were primarily

quadrupedal vertical climbers. “Quadrupedal vertical climbing produced a large number of . . traits which have incorrectly
assumed to have been bipedal adaptations,” stated Prost (1980, p. 186).

According to Prost (1980, p. 175), the australopithecines, including A. afarensis, would have possessed, in addition to their

aboreal capabilities, the capacity for “facultative terrestrial bipedalism.” The word facultative means “optional” or “taking
place under some conditions but not under others.” In other words, the pred ly arbereal australopith if the
situation demanded, would have been able to move bipedally on the ground, perhaps in running from one tree to another
some distance away. This type of behavior is observed in many primates, including chimpan:. or: and gibbons.
So the fossil evidence in no way obligates one to attribute to A. afarensis any specifically human locomotor behavior.
According Prost (1980, p. 188), the first true terrestrial bipedal hominid was Homo habilis (as understood before the
discovery of the apelitke OH 62 individual) or early Homo erectus.

R.H. Tuttle posited the existence of preaustralopithecine hominids displaying a kind of arboreal bipedalism. He called them

hylobatians, after the genus Hylobates, which includes the modern gibbon. Tuttle (1981, p. 90) stated: “Vertical climbing on
tree trunks and vines and bipedalism on horizontal boughs were conspicuous components of their locomotor repertoire.
They commonly stood bipedally while foraging in trees . . . Short bursts of bipedal running and hindlimbpropelled leaps
may have been important for the manual capture of insects and small vertebrates with which they supplemented their
vegetable fare.”

According to Tuttle (1981, p. 89), the Hadar hominids “had curved fingers and toes, strong great toes and thumbs, and other

features that suggest they were rather recently derived from arboreal hominids [his hylobatians] and that they probably
continued to enter trees, perhaps for night rest and some foraging.”

Studies of primate behavior apparently support the arboreal implications of the fossil morphology of A. afarensis. Susman

stated: “We feel, based on extensive literature on free-ranging primates, that creatures such as represented by A.L. 288-1
could not have survived full-time on the ground. Today, all primates from common chimpanzees (which range from 27 up
to 70 kg [59 to 154 1b.]), to vervet monkeys and baboons (which range fromlessthan3 to over 40 kg [7 toover 88 1b.]), are
obliged at least to sleep in trees (or on rocky cliff-faces). They all feed in trees” (Susman et al. 1984, pp. 150-151). Susman
pointed out that pollen studies showed the presence of trees at the Hadar site (Susman et al. 1984, p. 151).

Having completed our review of the anatomy of Australopithecus afarensr's, we conclude that Johanson was incorrect in
stating that Lucy and her relatives were predominantly terrestrial bipeds and had “essentially human bodies” (Johanson and
Edey 1981, p. 275). The picture that emerges is one of an arboreally adapted creature with long, curved toes and fingers, a
long, heavily muscled arm equipped with an upward-pointing shoulder joint, a pelvis structured like that of apes, and a knee
complex resembling that of the orangutan.

This view is not, however, very well represented in popular presentations. In order to maintain a believable human

evolutionary sequence, the scientific cc y app: ly requires, for p da purposes, a credible human ancestor in



the Late Pliocene and Early Pleistocene. The erect, bipedal, nonarboreal hominid, with apelike headand humanlike body, as
portrayed by Johanson and his disciples, satisfies this requirement far better than the almost totally apelike and wholly or
partially arboreal creature that emerges from the studies of Stern, Susman, Oxnard, and others. This judgement is supported
by the fact that the views of Johanson, Latimer, and Lovejoy make their way into college textbooks, popular books on
evolution, televisions specials, and so on, with hardly a hint of any serious opposing conception. This, we believe, is not an
accident. The informal gatekeepers and guardians of scientific orthodoxy are apparently quite careful about what reaches
the public.

11.9.8 Opposition to the Single Species
Hypothesis

The idea that the large and small hominid individuals from Hadar and Laetoli represent a single sexually
dimorphic species (Australopithecus afarensis) has not won universal acceptance among scientists.

Adrienne Zihlman (1985, p. 214) of the University of Califomnia (Santa Cruz) stated: “The interpretation of extreme sexual

dimorphism for these fossils has been a mere assertion from the beginning . . and has continued to be so.”

In one of her reports, Zihlman (1985, pp. 216-217) supplied some data on sexual dimorphism in human beings, various

apes, and A. afarensis. She found: “The Hadar fossils suggest even greater dimorphism than exists in orangutans, a species
where males may be more than three times the body weight of females. This means that 'A. afarensis’ is more sexually
dimorphic than any living hominoid. From the point of view of size, more than one species 1s strongly implied.”

In the human species, males average only about 20 percent heavier than females. So even if, for the sake of argument, one

accepts that A. afarensis, with males more than three times heavier than females, did represent one species, the extreme
degree of dimorphism argues strongly in support of apelike rather than humanlike morphology and behavior. And if
Zihlman is right, and there were two species, not one, at Hadar, then Tim White sold Donald Johanson an illusion.

Todd Olson, an anthropologist at the City College of New York, concluded from cranial evidence that more than one

specles was present at the Hadar site. Olson discovered that the mastoid process in the larger Hadar individuals (such as AL
333-45) was “pneumatized” with small air pockets. The mastoid process is a bony projection behind the ear. A
pneumatized mastoid is characteristic of Australopithecus robustus. The mastoid in the small Hadar individuals (Lucy), A.
africanus, and Homo sapiens is nonpneumatized. The difference in mastoid structure between the large and small Hadar
individuals, along with dental evidence, convinced Olson that two species rather than one were found at Hadar (Herbert
1983, pp. 10 -11). The larger individuals were, according to Olson, a population related to Australopithecus robustus, and
the smaller individuals, including Lucy, were the earliest members of the Homo line. This is an interesting variation of the
original two-species interpretation of the Hadar fossils, as proposed by Richard Leakey, who placed the larger individuals in
the Homoline and characterized the smaller Lucy as a surviving Ramapithecus. Johanson and his supporters “took great
exception to Olson’s analysis, showing that the AL 333-45 basicranium is distorted and, if anything, is Homo-like" (Groves
1989, p. 262).

Dental evidence has also caused some workers to question the the view that a single species was presentat Hadar. In Lucy,

the first premolar has a single cusp, but in the other Hadar jaws, the premolars, like those of modern humans, have a double
cusp. Science News reported: “Yves Coppens, director of the Musee de 'Homme in Paris . . . and an original cosigner on
the paper identifying A. afarensis as a species has now reversed himself based on the dental evidence — specifically the
existence of both single-cusp and bicuspid premolars in the sample — he says there must have been two species coexisting
at Hadar” (Herbert 1983, p. 11). Johanson and White, however, said that in an evolving line, some individuals would have
the single cusp and others the bicuspid tooth.

Stern and Susman, like Johanson, originally believed the Hadar fossils represented the males and females of a single species

exhibiting a high degree of sexual dimorphism. According to their view, the small females, including Lucy, would have
been quite arboreal, the larger males less so.

Stern, however, eventually backed down from the sexual dimorphism concept. Science News reported in 1983: “he argues
that the finger bones clearly sort themselves into two groups; one group [the small individuals] has strongly curved fingers
— exactly like African apes — and the other [the large individuals] has less curved . . . fingers, halfway between gorillas
and humans” (Herbert 1983, p. 9).

Sternsaid: “The finger bones pushed me over the edge. Taken in con junction with the differences in the ankles and leg

bones, I had to ask myself: Do you ever see such difference in living animals? And the answer is no — never. It's just too
big a difference to be sexual dimorphism” (Herbert 1983, p. 9). Apparently, both species would have manifested arboreal
behavior. Even the large First Family specimens had finger bones curved more than those of humans. They also had, as we



have seen, long curved toesand a femoral anatomy similar to that of apes.

Where does all this leave us regarding our understanding of Australopithecus afarensis? Johanson and White and their

supporters say A. afarensis, a terrestrial biped, was ancestral to A. africanus and the robust australopithecines, a line that
finished in extinction. They also said A. afarensis was ancestral to the line leading from Homo habilis to Homo sapiens.
Others say A. afarensis was a variety of A. africanus, which gave rise to the Homo line. Still others take a two-species
approach. Tardieu (1981), studying the postcranial evidence, particularly the femurs, concluded that the larger individuals at
Hadar represented the Homo line and the smaller individuals, like Lucy, something else. Y. Coppens, from studies of the
dental evidence, reached a similar conclusion (Weaver 1985, pp. 592, 595). Richard Leakey also took the multiple-species
approach, claiming that Lucy was a surviving Ramapithecus whereas the larger Hadar specimens represented the Homo
line. Olson, studying features of the cranial anatomy, concluded that the larger Hadar individuals were like Australopithecus
robustus, whereas Lucy was the first species in the Homo line (Herbert 1983, pp. 10-11). Susman felt the large and small
Hadar types represented a single, partly arboreal species. Stern originally agreed with this, but later adopted a two-species
view, as a result of his studies of the finger anatomy. Finally, Oxnard and others believed A. afarensis to be an apelike
arboreal creature with no direct relation to the human line.

This brief review does not, however, exhaust the various opinions about the phylogenetic status of A. afarensis. “For

Ferguson (1983, 1984) the Hadar sample contains three different taxa: Sivapithecus sp., Australopithecus africanus, and
Homo antiquus (new species),” noted Groves (1989, p. 262). Groves himself (1989, p. 263), in his comprehensive
taxonomic survey of the hominids, said: “Certainly the post-cranial data are absolutely clear, and split the Hadar sample
into two divisions.” Groves (1989, p. 263) classified one Hadar group as early Homo and the other as an unnamed new
hominid genus. Under the species designation Australopithecus afarensis, he kept only the Laetoli jaws. So Groves, like
Ferguson, found three species instead of one in the A. afarensisfossils of Johanson and White.

Within the scientific community there is as of yet no unanimous picture of what the australopithecines, including A.

afarensis, were really like, both in terms of their morphology and their phylogenetic relation with modern humans. The field
is still wide open and full of conflicting views.

Nevertheless, we find the argument for a substantial component of arboreality in the locomotor behavior of A. afarensis

more credible than that for exclusive terrestrial bipedalism. There also appears to be good reason to suppose the Hadar
hominid fossils represent more than one species. Furthermore, we favor the view, espoused by Louis and Richard Leakey,
that no australopithecine, including A. afarensis, warrants being labeled a human ancestor.

Just as today we find true humans coexisting with various categories of apes, some more humanlike than others, the same

was true in the past, as far back as our research can carry us. In fact, an ob jective review of the evidence yields signs of
anatomically modern human beings tens of millions of years ago, a fact distinctly incompatible with any current
evolutionary model.

11.10 The Laetoli Footprints

The Laetolisite is located in northern Tanzania, about 30 miles south of Olduvai Gorge. Laetoli is the Masat
word for red lily. The area was first explored by the Leakeys in 1935. Later, Mary Leakey returned to Laetoli and
discovered some hominid jaws, which she regarded as early Homo.

One day in 1979, Dr. Andrew Hill of the Kenya National Museum and several other members of Mary Leakey’s expedition

were playing around, throwing pieces of elephant dung at each other. In the course of this sport, Hill noticed some marks on
the ground. They proved to be fossil footprints of animals. Subsequently, Peter Jones and Philip Leakey, the youngest son
of Louis and Mary Leakey, discovered among the footprints some that appeared to have been made by hominids. The prints
had been impressed in layers of volcanic ash, dated by Garniss Curtis, using the potassium-argon method, at from 36 to 3.8
million years old.

National Geographic magazine featured an article by Mary Leakey titled “Footprints in the Ashes of Time.” A caption to a

photo of some hominid prints read: “The best-preserved print shows the raised arch, rounded heel, pronounced ball, and
forward-pointing big toe necessary for walking erect. Pressures exerted along the foot attest to a striding gait” (M. Leakey
1979, p. 452). Dr. Louise Robbins, a footprint expert from the University of North Carolina, observed: “They looked so
human, so modern, to be found in tuffs so old” (M. Leakey 1979, p. 452).

Readers who have accompanied us this far in our intellectual journey will have little difficulty in recognizing the Laetoli



footprints as potential evidence for the presence of anatomically modern human beings over 3.6 million years ago in Africa.
We were, however, somewhat astonished to encounter such a striking anomaly in the unexpected setting of the more recent
annals of standard paleoanthropological research. What amazed us most was that scientists of worldwide reputation, the best
in their profession, could look at these footprints, describe their humanlike features, and remain completely oblivious to the
possibility that the creatures that made them might have been as humanlike as ourselves.

Their mental currents were running in the usual fixed channels. Mary Leakey (1979, p. 453) wrote: “at least 3,600,000 years

ago, in Pliocene times, what I believe to be man’s direct ancestor walked fully upright with a bipedal, free-striding gait. . . .
the form of his foot was exactly the same as ours.”

‘Who was the ancestor? Here we once more confront the debate, between the Leakeys on one hand and Johansonand White

on the other, about the number and type of species represented by the fossil materials from Hadar and Laetoli.

Taking the Leakeys’ point of view, the Laetoli footprints would have been made by a nonaustralopithecine ancestor of

Homo habilis. Taking the JohansonWhite point of view, the Laetoli footprints would have been made by Australopithecus
afarensis. In either case, the creature who made the prints would have had an apelike head and other primitive features.

But why not a creature with fully modemn feet and fully modern body? There is nothing in the footprints that rules this out.

Furthermore, we have compiled in this book quite a bit of fossil evidence, some of it from Africa, that is consistent with the
presence of anatomically modern human beings in the Early Pleistocene and the Late Pliocene.

The most prominent set of tracks at Laetoli represented the footprints of three hominids, one larger than the others.

Applying an anthropological rule of thumb that a hominid’s foot length represents 15 percent of the creature’s height, Mary
Leakey (1979, p. 453) calculated that the largest hominid stood 4 feet, 8 inches tall, whereas the next largest stood 4 feet
tall. The smallest would have been still shorter. Leakey hypothesized that the largest individual was an adult male, the next
largest an adult female, and the smallest a child. Admitting this was only a guess, she suggested the alternative possibility
that the second largest set of prints might represent a juvenile male (M. Leakey 1979, p. 453). One cannot, however, be
certain that the largest tracks represent a fully adult form either. Even so, the heights of the creatures that made the two
larger sets of tracks, as estimated by Mary Leakey, fall within the modern human adult range.

Are we perhaps exaggerating the humanlike features of the Laetoli footprints? Let us see what various researchers have

said. Louise M. Robbins, who provided an initial evaluation of the Laetoli prints to Mary Leakey in 1979, later published a
more detailed report. Several sets of tracks, identified by letters, were found at Laetoli. In examining the “G” trails,
representing the three individuals described by Mary Leakey as a possible family group, Robbins (1987, p. 501) found that
the prints “share many features that are characteristic of the human foot structure.”

Robbins (1987, p. 501) noted: “Each hominid has a non-divergent great toe, or toe 1, and thattoe is about twice as large as

toe 2 beside it.” She found the spacing between toes 1 and 2 “no greater than one finds in many people today, including
individuals who habitually wear shoes” (1987, p. 501). Robbins also found “the ball region of the hominids™ feet is of
human form” and added that the feet displayed “a functionally stable longitudinal arch structure” (1987, p. 501). Finally,
she observed that “the heel impressions in the hominids’ footprints appear human in their form and in their locomotory
performance” (Robbins 1987, p. 501).

Robbins (1987, p. 501) therefore concluded that “the four functional regions—heel, arch, ball, and toes—of the hominids’

feet imprinted the ash in a typically human manner” and that “the hominids walked across the ash surface in characteristic
human bipedal fashion.”

Concerning the size of the prints, Robbins (1987, p. 502) stated: “The assumed dimensions of the G-2 footprints do indeed

fall well within the adult male range of a sample of American sub jects, and the measurements of G-3's footprints fall in the
lower portion of the range for adult females in the American sample. The dimensions of the G-I footprints, however, are
well below dimensional ranges for American adults but within foot length and width ranges for a small sample of immature
individuals. . . . Nonetheless, it is mere con jecture at this stage of hominid footprint investigation to suggest that the Site G
hominids may have been a male, a female, and an offspring who were walking from an area of falling volcanic ash.”

M. H. Day studied the prints using photogrammetric methods. Photogrammetry is the science of obtaining exact

measurements through the use of photography. P! 1c methods are ly used by cartographers in making
accurate contour maps from aerial photographs. Day (1985, p. 121), having found the same techniques useful on the
miniature geography of footprints, stated: “What these footprints, and their photogrammetric analysis, show is that
bipedalism of an apparently human kind was established 3.6 million years ago. The mechanism of weight and force
transmission through the foot is extraordinarily close to that of modern man.” His study showed the prints had “close
similarities with the anatomy of the feet of the modern human habitually unshod; arguably the normal human
condition” (Day 1985, p. 121).




Typically, Day (1985, p. 125) concluded: “There is now no serious dispute as to the upright stance and bipedal gait of the

australopithecines.”

But what proof did he have that an australopithecine made the Laetoli footprints? There is no reason to rule out the

possibility thatsome unknown creature, perhaps very much like modern Homo sapiens, was the cause of them.

R. H. Tuttle (1981, p. 91) stated: “The shapes of the prints are indistinguishable from those ef striding, habitually barefoot

humans.”

Tuttle (1987, p. 517) concluded: “Strictly on the basis of the morphology of the G prints, their makers could be classified as
Homo sp. because they are so similar to those of Homo sapiens, but their early date would probably deter many
palaeoanthropologists from accepting this assignment. I suspect that if the prints were undated, or if they had been given
younger dates, most experts would probably accept them as having been made by Homo.” Tuttle (1987, p. 517) also stated:
“They are like small barefoot Homo sapiens.”

Furthermore, Tuttle held that the A. afarensisfootcould not havemade the prints. Of the AL 333-115 foot, he said: “The
shafts of the proximal phalanges are markedly curved ventrally. This feature is characteristic of certain full-time and part-

time arboreal apes and monkeys. . . . It is difficult to imagine a foot with such markedly curved phalanges fitting neatly into
the footprints at Laetoli” (Tuttle 1981, p. 91). The same would be true of any australopithecine foot.

Stern and Susman (1983) ob jected to this. Convinced that the apelike A. afarensssfoot had made the Laetoli footprints, they
proposed that the ancient hominids had walked across the volcanic ash with their long toes curled under their feet, as
chimpanzees have sometimes been observed to do. Curled-under toes would explain why the A. afarensis footprints at
Laetoli so much resembled those made by the relatively short-toed human foot.

Could an australopithecine walking with curled toes have made the humanlike prints? Tuttle (1985) found this extremely
unlikely. If the Laetoli hominid had long toes, then, said Tuttle, one would expect to find twe patterns of toe impressions—
long extended toes and short curled toes, with extra-deep knuckle marks. Tuttle (1985, p. 132) observed: “Neither pattern
exists at Laetoli G so we can infer that their lateral toes were quite short.” This meant the long-toed afarensis foot could not
have made the prints.

Even Tim White, who believed Australopithecus afarensis made the footprints, stated: “The Stern and Susman (1983)

model of toe curling ‘as in the chimpanzee’ predicts substantial variation in lateral toe lengths seen on the Laetoli prints.
This prediction is not borne out by the fossil prints” (White and Suwa 1987, p. 495).

Stern and Susman did in fact claim that a few of the Laetoli footprints gave signs of toes longer than in humans. Tuttle
(1985, p. 132) admitted that “the right foot of G-1 sometimes left peculiar marks distal to the toe tips.” To Stern and
Susman, the marks forward of the “toe tips” represented the actual toe tips of uncurled toes. But Tuttle had another
explanation for the marks. He wrote: “These are best explained by . . . the tendency for G-1 to drag its foot on lift off
probably due to pathology of the lower limb” (Tuttle 1985, p. 132). The fact that the peculiar markings appeared only on
one foot of one individual, and then only sometimes, lends support to Tuttle’s explanation.

Stern and Susman (1983) also suggested that the Laetoli prints did not have a deep rounded impression at the base of the big

toe, representing the ball of the foot in humans. They regarded this as evidence that the foot that made the prints was not
human. But Tuttle (1985, p. 132) observed that “humans commonly leave prints devoid of these features as may be seen in
prints on the beach.” And, as we have seen, Robbins (1987, p. 501) said the prints she studied did have a “humanlike” ball
region.

Directly challenging Johanson, White, Latimer, and Love joy, who asserted Australopithecus afarensis made the Laetoli

prints, Tuttle (1985, p. 130) said: “Because of digital curvature and elongation and other skeletal features that evidence
aboreal habits . . . it is unlikely that Australopithecus afarensis from Hadar, Ethiopia, could make footprints like those at
Laetoli.” Such statements have provoked elaborate counterattacks from Johanson and his followers, who have continued to
promote the idea that A. afarensiscould have made the tracks.

Tim White, for example, published a study (White and Suwa 1987) of the Laetoli prints in which he disputed Tuttle’s

contention that their maker was a hominid more advanced than A. afarensss.

White asserted: “there is not a single shred of evidence among the 26 hominid individuals in the collection of over 5,000
vertebrate remains from Laetoli that would suggest the presence of a more advanced Pliocene hominid at this site” ( White
and Suwa 1987, p. 496). But, as we have seen in our review of African hominid fossils, there are in fact a few “shreds” of
evidence for the presence of sapiens-like creatures in the Pliocene, some not farfrom Laetali. Also, it is well known that



human skeletal remains are quite rare, even at sites where there are other unmistakable signs of a human presence.

Like Tuttle, White rejected the curled-toe hypothesis of Stern and Susman. Instead, White tried to fit the foot of A. afarensis

to the Laetoli prints. This was very difficult because no complete foot skeleton of A afarensis had been found at the Hadar
site. A partial foot skeleton, however, had been recovered. This was the AL 333-115 foot skeleton, which included only
bones from the front part of the foot—phalanges and metatarsal heads.

According to White, the best tracks at Laetol were in the G-1 trail, representing the smallest of the three individuals of the

G group. Even White admitted that the phalanges of AL 333-115 were “obviously incompatible with the G-1 tracks” (White
and Suwa 1987, p. 497). Stern and Susman, and Tuttle, found them incompatible with any ef the tracks. White, however,
pointed out that the AL 333-115 individual represented one of the larger, presumably male, members of the First Family
group and proposed that the foot of Lucy, one of the smaller, female individuals, might have fitted the G-1 Laetoli prints.

But the only bones recovered from Lucy’s foot were an ankle bone and two toe bones. White therefore decided to use a

partial Homo habilis foot skeleton (OH 8) from Olduvai Gorge to reconstruct the rear part of Lucy’s foot. White reduced the
OH 8 foot by 10 percent to bring it down to the size of Lucy’s ankle bone (talus). He then scaled the large AL 333-115 toes

bones down to the size of Lucy’s few toe bones, and used them to make up the rest of the foot ( White and Suwa 1987, p.

502). According to White, this speculatively reconstructed foot matched the prints.

White predicted that “the discovery of a complete foot skeleton at Hadar or Laetoli will cenform in its basic proportions

with the reconstruction described in this paper” ( White and Suwa 1987, p. 512). But this prediction remains to be fulfilled.
It is interesting that the most complete afarensis foot skeleton now available (AL 333-115) definitely does not fit any of the
prints.

White also predicted that “the Laetoli prints will eventually be shown to be subtly distinct from those left under analogous

conditions by anatomically modern humans” (White and Suwa 1987, pp. 510, 512). But as far as anyone can see now, they
are indistinguishable from those of modern humans. Even White himself once said: “Make no mistake about it. They are
like modern human footprints. If one were left in the sand of a California beach today, and a four-year-old were asked what
it was, he would instantly say that somebody had walked there. He wouldn't be able to tell it from a hundred other prints on
the beach, nor would you. The external morphology is the same. There is a wellshaped modern heel with a strong arch and a
good ballof the foot in front of it. The big toe is in a straight line. It doesn't stick out to the side like an ape toe” (Johanson
and Edey 1981, p. 250).

And Tuttle (1985, p. 130) noted: “inall discernible morphological features, the feet of the individuals that madethe G trails

are indistinguishable from those of modern humans.”

11.11 Black Skull, Black Thoughts

In 1985, Alan Walker of Johns Hopkins University discovered west of Lake Turkana a fossil hominid skull
stained dark by minerals. Called the Black Skull, it raised questions about Donald Johanson's view of hominid evolution.

According to Johanson, Australopithecus af arensis gave rise to two lines of hominids. This arrangement can be visualized

as a tree with two branches. The trunk is Australopithecus afarensis. On one branch is the Homo line, proceeding from
Homo habilis to Homo erectus to Homo sapiens. On the second branch are the australopithecines arising from
Australopithecus af arensis.

Johanson and White claimed that Australopithecus af arensis gave rise to Australopithecus africanus, which in tum gave rise

to Australopithecus robustus. The trend was toward larger teeth and jaws, and a larger skull with a ridge of bone, the
saggital crest, running Ienglhwise along the top. The saggital crest served as a point of attachment for the powerful jaw

muscles of robust australopi . Aust robustus then supposedly gave rise to the superrobust
Australopithecus boisei, which manifested all the above mentioned features in an extreme form.

In an article titled “Baffling Limb on the Family Tree,” Walker’s wife Pat Shipman, also of Johns Hopkins University,
explained the evolutionary significance of the Black Skull, designated KNM-WT 17000.

The first specimens of Australopithecus robustus were, it was thought, about 2 million years old (Johanson and Edey 1981,

p- 283). Butthe Black Skull, with its Australopithecus boisei features, including the largest cranial crest of any hominid
(Shipman 1986, p. 91), was 2.5 million years old. Shipman believed this meant that Australopithecus boisei and the borsei-
like Black Skull could not be descended from Australopithecus robustus, as believed by Johanson and others.

So where does that leave us? Here is one possibility suggested by Shipman. On our hominid family tree, we could now go



from Australopithecus af arensis up one branch to Australopithecus africanas. Then from Australopithecus africanus could
come two separate branches. ®n one branch is Australopithecus robustus and on the other Australopithecus boisei and the
boisei-like Black Skull In other words, instead of deriving Australopithecus boisei from Australopithecus robustus, both
originate from Australopithecis africanus.

But perhaps not. “All known africanus skulls share many features that are derived, 1.e, advanced, relative to those of the
new skull, such as a moderate flexion or angling of the base of the cranium and a deep jaw joint with a bony lump in front
of it,” said Shipman (1986, p. 91).

So, according to Shipman, another possibility now emerges—that Australopithecus africanus, although ancestral to

Australopithecus robustus, might not have been ancestral to Australopithecus boisei and the boisei-like Black Skull.

This leaves us with a three-branched family tree. Down at the bottom we still have Australopithecus afarensis. Above are

three branches—the Homo line on the first, Australopithecus boisei and the Black Skull on the second, and then
Australopithecus africanus on the third, leading to Australopithecus robustus.

But Shipman pointed out that it then becomes difficult to account for the fact that Australopithecus boisei and

Australopithecus robustus are so similar. If Australopithecus robustus came from Australopithecus africanus and
Australopithecus boisei from Australopithecus afarensis, then Australopith boiseiand A lopith robustus would
have had to develop their robust similarities ind dently by parallel evolution, hing that is possible but unlikely.

According to Shipman, another way to explain the similarities between Australopithecus boisei and Australopithecus
robustus is to propose that Australopithecus robustus was not descended from Australopithecus africanus and that
Aust i d Austr i boisei had a common ancestor besides A
Australopithecus af arensis.

it hecu: i h
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So now we have a four-branched tree, with Australopithecus afarensis at the bottom. Above are the Homo line,

Aust i africanas, Austr i robustus, and Australopithecus boisei, all separate from each other.

Shipman found it very hard to believe that a single species, Australopithecus afarensis, could have given rise to four

separate lineages. So where did the four new species come from?

Shipman suggested that one should take a very hard look at the idea that Australopithecus afarensis represents just one

sexually dimorphic species. She pointed out, as we have discussed in Section 11.9.8, that some scientists have concluded
that “at least two species of Australopithecus and possibly Homoare mistakenly lumped together into afarensis” (Shipman
1986, p. 90).

Walker said it is likely that “the specimens identified as Australopithecus afarensis include two species, one of which

directly gives rise to Australopithecus boisei" (Walker et al. 1986, p. 522).

How did Johanson respond to the discovery of the hoisei-like Black Skull? He admitted that the Black Skull complicated

things, making it impossible te arrange Australopi africanas, Australopith robustus, and Al i boisei
in a single line of succession c@ming from Australopithecus af arensis. Johanson proposed 4 possible arrangements of these
species, along the lines we have been discussing, without suggesting which one was correct (Johanson and Shreeve 1989, p.
126). There was, he said, notyet enough evidence to decide among them.

The uncertainty about the number of species at Hadar, combined with the confused relationships among the successor

species (Australopithecus africanus, Australopithecus robustus, Australopithecus boisei, and Homo habilis), create
problems for evolutionists attempting to construct a phylogenetic tree for these hominids. Shipman (1986, p. 92) stated: “the
best answer we can give right now is that we no longer have a very clear idea of who gave rise to whom.” Walker warned
that the discovery of KNM 17000 suggested “that early hominid phylogeny has not yet been finally established and that it
will prove to be more complex than has been stated” (Walker etal. 1986, p. 522).

In the midst of the new complexity, one question s especially important— the origin of the Homo line. Shipman told of
seeing Bill Kimbel, an associate of Johanson, attempt to deal with the phylogenetic implications of the Black Skull “At the
end of a lecture on Australopithecine evolution, he erased all the tidy, alternative diagrams and stared at the blackboard for a
moment. Then he turned to the class and threw up his hands,” wrote Shipman (1986, p. 93). Kimbel eventually decided the
Homo line came from Australopithecus africanus ( Willis 1989). Johanson and White continued to maintain that Homo
came directly from Australopithecus af arensis.

After she considered various phylogenetic alternatives and found the evidence for all of them inconclusive, Shipman (1986,

p- 93) stated: “we could assert that we have no evidence whatsoever of where Homo arises from and remove all members of



the genus Australopithecus from the hominid family. . . . I've such a visceral negative reaction to thisidea that I suspect I
am unable to evaluate it rationally. I was brought up on the notion that Australopithecus is a hominid.” This is one of the
more honest statements we have heard from a mainstream scientist involved in paleoanthropological research.

In the foregoing discussion, we have considered only the evidence that is generally accepted by most scientists. Needless, to

say, if we were to also consider the evidence for anatomically modern humans in very ancient times that would complicate
the matter even further.

Having reviewed the history of African discoveries related to human evolution, we can make the following summary

observations. (1) There is a significant amount of evidence from Africa suggesting that beings resembling anatomically
modemn humans were present in the Early Pleistocene and Pliocene. (2) The conventional image of Australopithecus as a
very humanlike terrestrial biped appears to be false. (3) The status of Australopithecus and Homo erectus as human
ancestors is questionable. (4) The status of Homo habilis as a distinct species is questionable. (5) Even confining ourselves
to conventionally accepted evidence, the multiplicity of proposed evolutionary linkages among the hominids in Africa
presents a very confusing picture. Combining these findings with those from the preceding chapters, we conclude that the
total evidence, including fossil bones and artifacts, is most consistent with the view that anatomically modern humans have
coexisted with other primates for tens of millions of years.
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