scopic examination of the animals has
not revealed any visible gas bubble.
(ii) Upon evacuation of a flask of
amphipods in sea water, any gas con-
tained in a flexible organ might be
expected to greatly expand and thus
increase the buoyancy of the animals,
but no change in buoyancy was ob-
served on evacuation. (iii) After the
animals were maintained at several
atmospheres (about 4000 mb) for 10
minutes, they showed an activity re-
sponse to pressure increases of as little
as 30 mb above the 4000-mb level, even
though one might expect a marked
reduction in the size of a contained gas
bubble, due to both compression and
solution of the gas in the animal’s
tissue fluids, with probably an accom-
panying larger loss in sensitivity to
pressure changes than that observed.

J. T. ENRIGHT
Scripps Institution of Oceanography,
La Jolla, California
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Primate Taxonomy and Oreopithecus

W. L. Straus, Jr., and M. A. Schon
have reported their findings on the
cranial capacity of Oreopithecus bam-
bolii (1). The abstract from this re-
port reads: “From a plaster reconstruc-
tion of the skull of the August 1958
skeleton, the cranial capacity of Oreo-
pithecus bambolii has been estimated
as falling between 276 and 529 cubic
centimeters, thus within the ranges of
variation of both orangutan and chim-
panzee. In cranial capacity, therefore,
and probably in body-brain ratio as

well, Oreopithecus is a hominoid”
(italics mine).
The authors explain that after

Hiirzeler’s recent revaluation it seems
evident that Oreopithecus is a member
of the superfamily Hominoidea, which
comprises the families Pongidae (an-
thropoid apes) and Hominidae (man
and his immediate forerunners).

Three letters appeared last year in
Man (2, 3). Their titles clearly indi-
cate the worry of anthropologists about
the thorny problem of the taxonomy of
our probable or possible ancestors.

Before Oreopithecus ‘“revalued”—as
Huxley would most likely say—came
into the picture, Simpson’s (4) creation
of the superfamily Hominoidea ap-
peared convenient, and thus the term
has been widely used. We had
“hominoid,” “hominid,” and “pongid”
equated, as the adjectival forms of the
zoological groups Hominoidea, Homini-
dae, and Pongidae. As Wells (2) has
commented, “This nomenclature com-
mits us to the view that man is more
directly linked in origin with the an-
thropoid apes than with the other Old
World primates (Cercopithecoidea).
Although this conception is both plausi-
ble and widely held, Straus (1949) (5)
has argued persuasively for the alterna-
tive view that the Hominidae arose
from stem Catarrhines too primitive to
be classified as anthropoid apes even in
the broadest sense. On this view, the
Catarrhina (sensu Hemprich, 1820)
would form a natural unit with three
co-ordinate subdivisions: Cercopitheci-
dae, Pongidae and Hominidae; the
Hominoidea of Simpson would then be
an arbitrary grouping. Nevertheless, at
this stage anyone who proposes to use
the term ‘hominoid’ in any other sense
than that adopted by Le Gros Clark
(6) must define its meaning very care-
fully” (italics mine).

But thus far, although several an-
cestors of the Pongidae had been dis-
covered corresponding to pre-Pleistocene
chronology, hominids going beyond
Pleistocene dating were unknown. Le
Gros Clark could say in 1955 (7),
“Similarly, the fossil Hominoidea of

Miocene age may appropriately be
called ‘primitive anthropoid apes,” even
though they had not acquired all the
specialized features which are accepted
as characteristics of the anthropoid apes
of today.”

That is, the use of the term hominoid
“in any other sense than that adopted
by Le Gros Clark” (2) seems to me,
in the light of the recent Oreopithecus
discoveries, as somehow unfitting. One
may ask, Is this Upper Miocene pri-
mate a “hominoid” or a “primitive
anthropoid ape,” considering that he is
classed under the superfamily Hominoi-
dea? Then would Proconsul also be a
“hominoid,” and Limnopithecus an-
other?

I believe that, as has been stated by
several authors, while it was appropri-
ate—in spite of Straus (5)—to create
a superfamily which would encompass
the two families Pongidae and Homini-
dae, it was unwise to give it a name
which refers exclusively to one of them,
and to that carrying a deeper emotional
charge.

SaNTIAGO GENOVES T.
Instituto de Historia, Universidad
Nacional de México, México, D.F.

References

1. W. L. Straus, Jr., and M. A. Schon, Science
132, 670 (1960).

2. L. H. Wells, “ ‘Human,” ‘Hominine,” ‘Hominid’,”
Man 59, 30 (1959).

3. J. T. Robinson, “Hominid nomenclature,”
Man 59, 125 (1959=+ R. V. S. Wright,
“Hominid nomenclature,” ibid. 59, 217 (1959).

4. G. G. Simpson, “The principles of classifica-
tion and a classification of mammals,” Bull.
Am. Museum Nat. Hist. 85 (1945).

5. W. L. Straus, Jr., Quart. Rev. Biol. 24, 200
(1949).

6. W. E. Le Gros Clark, Sci. Progr.
(1954).

, The Fossil Evidence for Human Evolu-

tion (Univ. of Chicago Press, Chicago, 1955).

17 October 1960

42, 377

i

Dr. Santiago Genovés objects to the
use, by myself and M. A. Schén (1),
of G. G. Simpson’s term, Hominoidea
(and its adjectival and substantival de-
rivative, “hominoid”) to denote a
superfamily comprising the families
Pongidae (anthropoid apes) and Ho-

minidae (man and his immediate
forerunners). Consequently, he dis-
approves of our classification of

Oreopithecus as a hominoid. In this,
he is tilting with a windmill.

My paper of 1949 (2) has been
cited by Genovés in his argument
against use of the terms Hominoidea
and hominoid. The implication is that
my present acceptance of Simpson’s
definition of a superfamily Hominoidea
contravenes my earlier views respecting
man’s ancestry, for this superfamily
associates the anthropoid apes and man,
with the Old World monkeys excluded
as a separate catarrhine superfamily,
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the Cercopithecoidea. It is true that
I was not entirely happy about Simp-
son’s classification of the catarrhine
Primates when it appedred in 1945 (3).
Simpson believed that “the usual diag-
nostic characters” justified the union of
man and anthropoid apes in a single
family; although in actual practice he
placed them in separate families,
Hominidae and Pongidae. Hence his
superfamily Hominoidea seemed to de-
note an unreasonably late time of
divergence of the hominid and pongid
evolutionary lines. Since this feeling
still persisted when I wrote my 1949
paper, I did not follow Simpson’s
taxonomy. Subsequently, however, this
objection has come to appear unim-
portant, although I still believe in a
relatively early separation of the ho-
minid and pongid branches. Thus I
now can see no good reason not to
follow Simpson’s classification. On the
whole, its excellence cannot be denied.
Moreover, since it has gained general
acceptance, to use it is to avoid possible
misunderstanding. I differ from it in
one detail respecting the Hominoidea,
however, in that I believe it is logical
to recognize two families of anthropoid
apes, Pongidae and Hylobatidae, rather
than include all apes in a single family,
the Pongidae. Yet this is perhaps
largely a matter of personal taste. It
does not alter the general validity of
Simpson’s taxonomy.

In any event, I still adhere to my
views expressed in 1949, that the
hominid and anthropoid-ape evolu-
tionary lines separated, at a relatively
early date, from a “common ancestral
stock” (italics mine) which was “far
more monkey-like than anthropoid-
like.” This means, moreover (and this
perhaps is the major issue), that the
Hominidae did not arise from animals
which had undergone the specializa-
tions accompanying adaptation to bra-
chiation but, rather, from animals
which were “essentially unspecialized,
monkey-like quadrupeds” and hence
not “actual” anthropoid apes. But I
did not then, any more than now, deny
a common origin to the Hominidae and
the anthropoid apes exclusive of the
cercopithecoid monkeys. Indeed, I ex-
plained many of the resemblances be-
tween man and the great apes as the
results of parallel evolution. This im-
plies, as Genovés should know, inherit-
ance of common genetic potentialities
from common ancestors. A common
ancestry for hominids and pongids (to
the exclusion of the cercopithecoids)
also is clearly expressed in the “family
tree” which I then proposed (Fig. 8B)
and to which I still adhere (except that
I am less inclined than I was 11 years
ago to branch off the hominid line be-
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fore that of the gibbons). Thus, pace
Wells and Genovés, there really is
nothing in my views of 1949 against
combination of the families Hominidae
and Pongidae, together with their im-
mediate common ancestors, in a super-
family, the Hominoidea. The sole pos-
sibility of my disagreeing with other

workers, beyond the brachiation ques-

tion, relates to the point of divergence
of the Hominidae from the ancestral
hominoid stock. This, however, neces-
sarily remains a matter of opinion be-
cause the requisite fossil evidence is
lacking.

Of the three letters in Man to which
Genovés refers, only that of Wells
(1959) is truly pertinent to the ques-
tion which he raises. Moreover, by
omitting the opening sentence of the
paragraph cited from Wells’ paper, he
has failed to make it clear that Le Gros
Clark’s use of the term ‘“hominoid”
derives from Simpson’s Hominoidea.
Even if one accepts Clark’s 1955 diag-
nosis of all the then known Miocene
Hominoidea as “primitive anthropoid
apes,” it does not necessarily follow—
as Genovés naively assumes—that
Oreopithecus (which was but poorly
known at that time) automatically falls
into that category. To label Oreopi-
thecus (which, incidentally, is generally
regarded as Lower Pliocene in age; not
Upper Miocene, as Genovés states) a
“hominoid” is merely to state super-
family assignment. It does not involve
allocation to any particular family of
the Hominoidea. One does not imply
that the skunk, Mephitis, is a dog by
including it within the superfamily
Canoidea. The same sort of thing ap-
plies when ‘“hominoid” is attached to
both Proconsul and Limnopithecus.

Although Genovés apparently is re-
signed to recognition of “a superfamily
which would encompass the two families
Pongidae and Hominidae,” he protests
against giving it “a name which refers
exclusively to one of them” (italics
mine). In this he exhibits innocence
of established zoological taxonomic
procedure. A noteworthy example of
similar taxonomic artlessness has been
cited by Simpson (4), who wrote:
“Dart’s placing of + Australopithecus
in a family ‘Homo-simiadae’ (1925)
only served to exemplify the total igno-
rance of zoology so common among the
special students of these higher primates
(although, of course, Dart’s work is
excellent in his own field).” The
name of a higher category, whether
it be that of a superfamily, family, or
subfamily, is derived from that of one
valid genus. In consequence, it must be
“exclusive,” since it cannot be com-
pounded from the names of lower
categories. Although a superfamily

name is derived from that of a genus,
not from that of a family, in common
use its root is the same as that of one
of its valid families. Consequently,
one may ask, would Pongoidea (or
Hylobatoidea) carry a less profound
“emotional charge” than Hominoidea?
Or, if one could employ the name of
any available valid genus, would Goril-
loidea, Panoidea, Symphalangoidea,
Dryopithecoidea, or the like, be any
more dispassionate?

I can think of only one possible
solution which might satisfy those
whose emotions are unduly aroused by
the term Hominoidea. Since it now
appears that the dentition of the Oligo-
cene catarrhine primate, Propliopithecus,
is more generalized than was originally
thought, so that its classification as an
actual pongid (or hylobatid) may well
be questioned, this genus could be re-
garded as the type of the family,
Propliopithecidae, which gave rise to
the Pongidae (and Hylobatidae) and
Hominidae. Accordingly, Propliopithe-
coidea could supplant Hominoidea as
the superfamily name embracing all of
these families. I seriously doubt, how-
ever, that this suggestion is likely to
gain anything like general acceptance.

WiLLiAM L. STRAUS, JR.
Department of Anatomy,
Johns Hopkins University,
Baltimore, Maryland
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Facultative Heterotrophy in
Some Chlorococcacean Algae

Abstract. All known species of the
genera Bracteacoccus, Spongiochloris, and
Dictyochloris, and some of the species of
Neochloris and Spongiococcum are cap-
able of growing heterotrophically in dark-
ness in a glucose-salts medium. In contrast,
all known species of Chlorococcum are
obligate photoautotrophs. Possible rela-
tionships between these results and certain
morphological characteristics are dis-
cussed.

Since the studies of Bristol-Roach
(1), numerous investigations have
dealt with facultative heterotrophy
(that is, organotrophy) in algae. Es-
pecially significant in this area are the
works of Petersen (2), Saunders (3),
von Ernst and O. Pringsheim (4),
Lewin and Lewin (5), and Belcher and
Miller (6). Recently the family Chlo-
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