tive locations on the two CRT screens, their
relative phases were adjusted until an ob-
server with good stereopsis reported that the
fused pattern -appeared in the plane of the
CRT face.
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(3). The three stereoblind observers have other
visual characteristics: R.S. displays a conver-
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rected acuities of 20/22 [oculus dexter (O.D.)]
and 20/40 [oculus sinister (0.S.)]; S.L. dis-
plays a 6.33° esophoria, has no history of
manifest strabismus, and has corrected acuities
of 20/18 (0.D.) and 20/17 (0.S:); AG. is a
former esotrope who was surgically corrected at
the age of 4, with follow-up surgery at the age of
11, is currently orthophoric but mildly ambliopic
with acuities of 20/20 (0.D.) and 20/30 (O.S.).
Observers with refractive corrections wore
them during testing.
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13. R. Blake and R. H. Cormack, Science 203, 274
(1979). Normal observers were tested at 1 cycle/
deg, a spatial frequency at which R.B. and J.C.
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- On the Status of Australopithecus afarensis

In this comment it is our purpose to
establish the relationship between Me-
ganthropus africanus Weinert 1950 and
Johanson’s replacement name for this
taxon, as well as to discuss the errors
that we believe to have been incorporat-
ed by Johanson and White (/) into their
taxonomic speculations.

The first publication making the name
Australopithecus afarensis available was
apparently a report of a meeting spon-
sored by the Swedish Academy of Sci-
ences (2). Since this is an unusual and
potentially hazardous means of announc-
ing a new zoological name, it must be
asked if the name proposed in this pub-
lication satisfies the International Code
of Zoological Nomenclature (3) in terms
of availability. Reference to the Code in-
dicates that it does. Ideally the descrip-
tion of a new taxon should be accom-
panied by a differential diagnosis; how-
ever, this is not required by the Code.
The statement in (2) that ‘*This taxon is
characterised by definite bipedalism,
marked = sexual dimorphism (larger
males, smaller females) but no brain ex-
pansion’’ satisfies the criterion of the
purported differentiation of a taxon. The
correct author citation of the new name
is: Australopithecus afarensis Johanson,
1978 since the authorship of a new taxon
goes to its proposer and not to the person
reporting its announcement (Article
50a).
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Johanson indicated in the original de-
scription, as reported by Hinrichsen (2),
that the type-series used as the basis of
his new name consisted of the Pliocene
hominids from Hadar and Laetoli; how-
ever, no type-specimen was designated.
Although the fact that the original pub-
lication did not include the designation of
a type-specimen affects neither the avail-
ability nor the potential validity of the
new name, the issue of the type-speci-
men of A. afarensis does present other
problems that must be clarified. In cases
such as this where a type-specimen was
not designated in the original pub-
lication, Article 74a (i) provides that a
subsequent worker may designate a lec-
totype from the type-series. The first re-
viewers of this taxon to designate a type-
specimen were the proposer of the name
and two other workers (¢). Although the
date of publication of this review is in-
completely specified [Article 21b (ii)], it
is certain that it was published sub-
stantially later than the original pub-
lication, since one of us (M.D.L.) with-
drew her name from the review as late as
August 1978. In the review ), the Laet-
oli hominid (L.H. 4) mandibular speci-
men was, therefore, erroneously desig-
nated as the holotype rather than the lec-
totype, since a holotype can only be des-
ignated in the original publication of a
new taxon.

The review by Johanson et al. @) also
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introduces a number of other far more
serious problems into the already unnec-
essarily confused realm of hominid tax-
onomy. In addition to designating a lec-
totype under the term holotype, they
give a list of the specimens of the type-
series under the inappropriate heading of
paratypes (this should be paralectotypes
according to Recommendation 74E of
the Code) in which they include the Ga-
rusi maxillary fragment collected by
Kohl-Larsen in 1939 (5). This important
specimen from the Laetoli locality in
Tanzania is the holotype of Megan-
thropus africanus Weinert, 1950 (6).
Their inclusion of the Garusi 1 specimen
in the type-series of A. afarensis and
their listing of M. africanus as a syn-
onym of this name has the effect of mak-
ing A. afarensis a replacement name
(junior subjective synonym) for Wei-
nert’s M. africanus. Johanson was cor-
rect in giving a new name to Weinert’s
species because his inclusion of this spe-
cies in the genus Australopithecus Dart,
1925 (7) meant that the nominal species
Australopithecus africanus (Weinert,
1950) had to be rejected since it was now
a junior secondary homonym of Austra-
lopithecus africanus Dart, 1925 (Article
53). This article of the Code is essential
because it precludes the absurdity of two
species within the same genus bearing
the same specific name.

As used by Johanson et al. @), the
name A. afarensis clearly does not iden-
tify a new species. Rather, it only en-
larges the hypodigm of Weinert’s species
M. africanus and provides a necessary
replacement name to apply to this spe-
cies when it is included within the genus
Australopithecus. The name afarensis is
valid as a substitute for Weinert’s prior
name only (i) when Weinert’s holotype
and the L.H. 4 lectotype are included in
the same species and (ii) when this spe-
cies is classified in a genus in which Wei-
nert’s name is a junior homonym. If ever
this species is considered to be generi-
cally distinct from the taxon represented
by Dart’s holotype of A. africanus, then
the valid specific name must revert to af-
ricanus Weinert if it is the senior avail-
able name within the recognized species-
group (Article 59¢). In this latter case,
Johanson’s name becomes an invalid
junior synonym. This procedure com-
plies with the rules set out in the Code
(Articles 59b and 60b) requiring that all
junior homonyms be rejected and re-
placed and that a junior secondary
homonym be restored as the valid name
of a taxon whenever a zoologist believes
that the two species-group taxa in ques-
tion are not congeneric (Article 59b).

In Johanson and White’s article on the
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specimens from Laetoli and Hadar (/),
the issue is further confused. Of their
nine suggested taxonomic schemes for
Plio-Pleistocene hominid evolution, no
fewer than four (b, e, f, and h) are invalid
and do not comply with the rules of no-
menclature. In schemes e and f, they
have failed to appreciate that Weinert’s
specific name is valid within the genus
Homo when Dart’s holotype from Taung
is excluded from this genus. In both of
these schemes, the taxon labeled Homo
afarensis should have been identified as
H. africanus. With reference to schemes
b and h, the name Australopithecus afri-
canus (Dart, 1925) has priority over
Paranthropus robustus (Broom, 1938)
(8); thus when these two species are
united in the same genus, the valid name
of this taxon cannot be Paranthropus
(Article 23). Finally, in scheme h, where
the species identified as afarensis is not
included in the same genus with A. afri-
canus Dart, its specific name must revert
to africanus Weinert. Furthermore, it is
impossible to recognize, under present
circumstances, a genus Australopithecus
that does not include the Taung holotype
(9). The basal taxon in scheme h would
thus have been correctly indicated as ei-
ther Praeanthropus africanus or Me-
ganthropus africanus.

Johanson et al. @) also claim that the
generic name Praeanthropus as pro-
posed by Hennig (/0) is invalid. Since
Hennig’s publication did not include the
fixation of a type-species, the name
Praeanthropus is not available as of
Hennig’s work and it is therefore a no-
men nudum. The distinction between
availability and validity that has been
confused here is one of the most elemen-
tary distinctions that exists within the
Code. While it is correct that the generic
name Praeanthropus is not available
from Hennig, it does become available
from Senyiirek (11) as a new generic
name for Weinert’s taxon Meganthropus
africanus. Praeanthropus Senyiirek,
1955 is thus an available name for a nom-
inal genus whose type-species is M. afri-
canus Weinert, 1950.

In view of the problems created in the
usage of A. afarensis, it seems particu-
larly confusing that the lectotype desig-
nated for this geographically descriptive
name should have been selected from the
Tanzanian Laetoli specimens. The wis-
dom of this decision is made even more
questionable since the Afar material,
which constitutes the majority of the
specimens in the type-series, includes
some Pliocene specimens of unequaled
morphological completeness such as
A.L. 288-1.

If the central issues raised in the study
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of man’s past are to continue to be more
clearly understood, we believe that the
internationally agreed rules of nomencla-
tural procedure must be strictly ob-
served.
M. H. Day
Department of Anatomy,
St. Thomas’s Hospital Medical School,
London SE1 7EH, England
MARY D. LEAKEY
Post Office Box 30239,
Nairobi, Kenya
Topbp R. OLsON
Department of Anatomy,
St. Thomas’s Hospital Medical School
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Johanson and White followed the an-
nouncement of a new species of Austra-
lopithecus with a phylogenetic hypothe-
sis of early human evolution (/). The hy-
pothesis places A. afarensis as the an-
cestral species from which modern
humans arose by evolutionary progres-
sion (2) through successive species of
Homo.

We considered this scheme and
thought it less likely than another (3) for
several reasons, only two of which are
given here. First, we think it much more
likely that humans arose by a speciation
event or events rather than by progres-
sion (anagenesis). This fits both the
widely accepted model of geographic
speciation (¢) and the evidence of the lat-
er hominid fossil record. Johanson and
White invoke a speciation event for the
origin of A. africanus, but not one for the
origin of Homo, in which greater mor-
phological change was involved.

Second, there is evidence from East
Africa for late-surviving small Austra-
lopithecus individuals that were contem-
poraneous first with H. habilis, then with
H. erectus. The more complete speci-
mens include KNM-ER 1805 and 1813
from East Turkana and OH 13 and 24
from Olduvai. Unlike the Laetoli and
Hadar sample, these are calvariae asso-
ciated with facial skeletons and upper
teeth; two even have associated man-

dibles and lower teeth. They are thus
less likely to mislead us than more frag-
mentary remains. To include these later
gracile specimens as females of an evolv-
ing Homo species presents the following
difficulties: (i) The known range of cra-
nial variation in H. erectus would have
to be broadened greatly, but only for the
African and not the Oriental sample, as
such gracile crania are not known out-
side Africa. (ii) It is true, as Johanson
and White hinted, that certain features of
the jaws and teeth of the later gracile
sample resemble those found in some
Hadar specimens. The apparent lack of
change in these features in early Homo
would be surprising since the archeologi-
cal record indicates marked changes in
diet and technology that might be ex-
pected to alter the selection pressures on
those body parts. (iii) These gracile indi-
viduals, presumed by Johanson and
White to be females of early Homo, are
morphologically distinct from KNM-ER
1808, an associated H. erectus skeleton
(5) that is judged female on the basis of
pelvic morphology. This skeleton shows
close cranial and dental resemblances to
KNM-ER 3733, an undoubted H.
erectus, but is unlike small Austra-
lopithecus in both size and morphology.
We suggest that the ambiguities that
appear when the scheme of Johanson
and White is faced with the later hominid
record may also be present in their
scheme for the earlier record, since the
question of when the other lineages
arose is still open.
R. E. F. LEAKEY
National Museums of Kenya,
Box 40658, Nairobi, Kenya
A. WALKER
Department of Cell Biology and
Anatomy, Johns Hopkins University
School of Medicine,
Baltimore, Maryland 21205
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Johanson and White’s (/) human evo-
lutionary scheme is supported by the re-
sults of our investigation of mandibular
molar morphology based on crown com-
ponent measurements of extant and fos-
sil hominoids (2). Figure 1 shows the rel-
ative position of the fossil hominid sec-
ond mandibular molar (3) with the Pen-
rose shape distance from modern Homo
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sapiens plotted horizontally ¢) and geo-
logical time graphed vertically (/). The
sequence of distances follows the phe-
netic pattern we would expect for sup-
port of the Johanson-White phyletic
model: the distance from modern H. sa-
piens increases steadily from H. erectus
to H. habilis to Australopithecus afa-
rensis to A. africanus to A. robustus to
A. boisei. When plotted against time,
these phenetic relationships are most
parsimonious with the two lineage model
with A. afarensis at the base, one lineage
hominizing toward H. sapiens and the
other (starting with A. africanus) special-
izing in a unique direction. This pattern
is also shown by more intricate analysis
based on canonical variates analysis of
shape variables [Q-mode standardized
after removal of allometric residuals by
regression (5)]. The morphological dis-
tances show that less change is neces-
sary to connect A. afarensis to H. habilis
than to relate A. africanus to H. habilis.
In these analyses A. africanus is virtual-
ly indistinguishable from A. robustus.
The metrically defined ‘morphological
pattern of A. afarensis is as follows: M,
is short as in hominines, but broad as in
all hominids; mandible is quite thick, but
not as shallow vertically as in later aus-
tralopithecines at M,; occlusal length
(central trigonid fovea to distal marginal
ridge) is intermediate, as it lengthens in
the Homo lineage while shortening in
australopithecines; metaconid is moder-
ate in size; entoconid is small as in later
australopithecines, but becomes pro-
gressively larger in Homo, where it ab-
sorbs more of the talonid enlargement;
hypoconulid is smaller than in later aus-
tralopithecines but the same as in Homo;
hypoconid is primitively small and en-
larges in both later lineages but espe-
cially in australopithecines; protoconid
is primitively and uniquely large for a
hominid (it is reduced somewhat in later
australopithecines and much more in
Homo); cervical length of molars is small
in relation to breadth; maximum trigonid
and talonid breadths are subequal and
only moderately expanded over cervix;
diagonal length is small but larger than in
both Homo (squaring trend through
hypoconulid reduction) and later austra-
lopithecines (squaring through hypo-
conulid centralization); crown height is
more than in pongids but less than in lat-
er Homo or A. boisei. In terms of the
analysis of the entire mandible, A. afa-
rensis shows a primitive large Mj; an M,
that is broad but still long relative to jaw
size, as in modern apes; only moderate
hypsodonty; M; talonid expansion that is
incomplete relative to later hominids;
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Fig. 1. Distribution of hominid fossils accord-
ing to their Penrose shape distances ¢) from
modern Homo sapiens (horizontal axis) and
their geological age (vertical axis) based on
the second mandibular molar. The size of the
circles is proportionate to the Penrose size
difference from H. sapiens.

low P, talonid and entoconid and hy-
poconid less developed than in later lin-
eages; corpus inferior to P, that is broad
but still primitively deep; P; that is quite
short but not yet buccolingually ex-
panded; and canine that is small but not
as much so as in other hominids relative
to overall tooth and mandible size.

We emphasize that these observations
are not based on subjective impressions
of morphology, but are metrically de-
fined as traits. The phenetic distance se-
quence is also parsimonious with the Jo-
hanson-White interpretation from a
pongid (ancestral) perspective, as the
earliest hominids show the smallest dis-
tance to Pan while representatives of the
later lineages (H. habilis and A. afri-
canus) are progressively more distant.
Furthermore, the 5.5 million year old
Lothagam mandible (6) is consistently
and significantly nearer P. troglodytes,
P. paniscus, Gorilla, and Pongo than is
A. afarensis in the M, analysis, although
Lothagam is most similar to A. afarensis
among the hominids. The Lukeino mo-
lar (7), on the other hand, is metrically
indistinguishable from P. troglodytes in
the M, analysis, showing no hint of de-
velopment of hominid apomorphies.

Our analyses show that Ramapithecus
is aless likely ancestor from which to de-
rive living pongids and hominids than is a
form resembling extant Pan (8). In fact,
the lower molars of A. afarensis are
more similar to modern Pan than they
are to Ramapithecus, particularly the
relative expansion of the talonid. The in-
cisors of Ramapithecus are relatively
smaller than those of early austra-

lopithecines, so an evolutionary path
connecting Ramapithecus and H. sa-
piens would have incisors unparsimo-
niously decreasing in relative size, then
increasing, and finally decreasing again.
Pan and Ramapithecus clearly represent
very different, virtually irreconcilable
models for the common ancestor of
pongids and hominids.
HeNrRY M. MCHENRY

Department of Anthropology,
University of California,
Davis 95616

ROBERT S. CORRUCCINI
Department of Anthropology,
Southern Illinois University,
Carbondale 62902
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We appreciate this opportunity to re-
spond to the commentary generated by
our recent appraisal of early hominid
evolution (/). It was the stated intent of
our article to provide data and ideas that
would be useful in the evaluation of hu-
man evolution. McHenry and Corruc-
cini’s comment is constructive in this re-
gard as it provides another approach for
investigating hominid phylogeny. The
comments by Day et al. and by Leakey
and Walker fail to provide new informa-
tion or constructive criticisms.

Day et al.’s remarks concern only no-
menclatural details, even though these
authors either discovered or studied the
original specimens assigned to Austra-
lopithecus afarensis (2). Our method of
announcing A. afarensis was not unusual
and reflected our eagerness to communi-
cate with colleagues at an important sci-
entific symposium. It was only hazard-
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ous when Hinrichsen (3) ignored recom-
mendation S0A of the International Code
of Zoological Nomenclature @) urging
reporters not to include new names of
taxa in their published reports. (In fact,
the presumed diagnosis offered in Hin-
richsen applies equally to birds, dino-
saurs, and kangaroos as well as to most
varieties of fossil hominid.) Hence, this
publication (3) violated Article 13a(i) of
the Code, which states that the published
name must be ‘‘accompanied by a state-
ment that purports to give characters dif-
ferentiating the taxon.’” Therefore, the
name A. afarensis was unavailable until
properly proposed by Johanson, White,
and Coppens (2).

Since A. afarensis has a different type
specimen (L.H. 4) than Weinert’s Me-
ganthropus africanus (5) (the Garusi
maxilla), it cannot be considered a re-
placement name for the latter taxon. We
do not accept a generic status for the Ga-
rusi maxilla separate from Austra-
lopithecus as suggested by Senyiirek (6),
and therefore the original Garusi speci-
men was considered as one of the para-
types for A. afarensis (2).

The statement by Day et al. that our
alternative taxonomic schemes b, e, f,
and h are invalid is incorrect. Schemes b
and h follow Tobias’s suggestion (7, 8)
that the holotype A. africanus specimen
be placed in A. robustus; Tobias is a
world-recognized authority on early
hominid taxonomy and has seriously
proposed this alternative, although the
placement of the nominal species A. af¥i-
canus Dart in Paranthropus creates an
invalid binomen. In reference to
schemes e and f, Day er al. question the
use of the trivial name afarensis instead
of Weinert’s trivial name africanus with-
in the genus Homo . If H. africanus were
clearly available, the criticism would be
correct. However, as Mayr (9) asserts
and Robinson (/0) discusses, the trivial
name dfricanus may be preoccupied
within the genus Homo (I1).

Concerning our selection of a holotype
specimen, we refer Day et al. to Simpson
(/2): **A nomenclatural type is simply
something to which a name is attached
by purely legalistic convention. It should
have nothing to do with the nomencla-
tural processes of defining the species
and should have no special role in identi-
fying other specimens. . .. It is nomi-
nalistic absurdity to confuse a set of ob-
jects with the name or symbol for that
set.””

Leakey and Walker claim to have con-
sidered and dismissed our hypathesis of
early human evolution in their Scientific
American article (/13). That article does
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not even mention the Laetoli or Hadar
discoveries, let alone the phylogenetic
placement of these fossils.

In the second paragraph of their com-
ment, Leakey and Walker advocate a
cladogenetic mode of evolution within
the genus Homo. In the following para-
graph they predict that anagenetic grad-
ualism should characterize evolution

within the genus Homo. Furthermore, in .

their earlier article (/3) they stated that
‘‘the habilis populations are directly an-
tecedent to Homo erectus.”” We find this
approach to evolutionary biology con-
fusing.

Leakey and Walker claim that evi-
dence from East Africa shows late-sur-
viving, small Australopithecus individ-
uals (presumably A. africanus) *‘contem-
poraneous first with H. habilis , then with
H. erectus™ (14). The scientist respon-
sible for the description and inter-
pretation of much of this evidence, B. A.
Wood, recently expressed his reserva-
tions, stating, ‘‘If there is taxonomic var-
iation within East African ‘gracile’ homi-
nids, it is by no means certain that it is
due to the presence of Australopithecus
africanus’’ (15).

In fact, the term *‘contemporaneous’
has a peculiar meaning for the East Ru-
dolf hominids. This is particularly evi-
dent in the first major scientific mono-
graph published by the Koobi Fora Re-
search Project, where it is stated that
“‘Certain hominid morphotypes occur
throughout the same stratigraphic inter-
val, and this is the meaning of ‘contem-
poraneous’ for the Koobi Fora faunal
record’’ (16). For example, the most im-
portant cranium of this supposed small
Australopithecus  species, KNM-ER
1813, was first reported as being prob-
ably from the Lower Member (/7), then
shifted provisionally to the Upper Mem-
ber, where it is suggested to be ‘‘no less
than 1.2 million and may be more than
1.6 million years old’” (/3).

Leakey and Walker’s comments hinge
on a recognition of three Lower Pleisto-
cene hominid lineages. We recognized
two in our assessment (/). We do not
deny the possibility of a third lineage but
merely question whether it has been sat-
isfactorily demonstrated, defined, or de-
scribed. The most comprehensive defini-
tion offered to this date is that of R. E.
Leakey (/4), who gives as typical char-
acteristics ‘‘gracile mandibles with small
cheek teeth, cranial capacity values at
600cc or less and sagittal crests rare or
nonexistent.”” Modern chimpanzees, by
this definition, would be classified as A.
africanus.

The Leakey and Walker claims for

morphological homogeneity within H.
erectus suggest that they may have been
seriously misled even in their treatment
of relatively complete crania. A large
amount of variation in crania (Trinil 1,
Olduvai Hominid 9, “Pzthecanthropus
VIII) and mandibles (Ternifine 3, ‘‘Pith-
ecanthropus’’ B, Choukoutein) is uni-
versally accepted as falling within H.
erectus. Variation in the Asian H.
erectus sample is substantial, and we
wonder why Leakey and Walker do not
recognize similar levels of variation in
East African H. habilis and H. erectus
populations, particularly since they are
not hesitant to recognize enormous vari-
ation in the A. robustus (A. boisei)
sample from a single site (Koobi Fora)
(13, 18).

Since Leakey and Walker suggest that
our scheme is characterized by ambi-
guities, we find it disappointing that they
have failed to provide an adequate, con-
sistent, or understandable alternative for
the fossil evidence presently available.
We realize that all phylogenetic hypothe-
ses require modification with new evi-
dence.

D. C. JoHANSON
Cleveland Museum of Natural History,
Cleveland, Ohio 44106
T.D. WHITE
Department of Anthroplogy, '
University of California,
Berkeley 94720
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