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Introduction

The origin of South American platyrrhine monkeys or Ceboidea is among the
most interesting problems in primatology. This problem is basically an histori-
cal one, and geological evidence has special importance for any solution. Fossil
primates, mammalian faunas, and paleogeography have a direct bearing on
the origin of South American monkeys. Fortunately, much has been learned
in the past twenty years about the fossil record of primate evolution. Several
recent discoveries are particularly important for understanding the origin of
higher primates. Furthermore, new evidence about climatic history and
faunal migration during the early Cenozoic provides an improved back-
ground for interpreting the primate fossil record. Much remains to be
learned, but the evidence available at present is sufficient to suggest a rea-
sonably detailed hypothesis of ceboid origins.

South American Faunas

Paleocene and Eocene mammalian faunas of South America (Riochican
to Mustersan) include a diverse group of Marsupialia, edentates of the order
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or suborder Xenarthra, and a variety of ungulates representing the orders
Condylarthra, Notoungulata, Litopterna, Trigonostylopoidea, Xenungulata,
and Astrapotheria (Patterson and Pascual, 1972). The major Cenozoic faunal
events in South America are summarized in Fig. 1.

Marsupials, edentates, condylarths, and a notoungulate are all known
from the late Paleocene and early Eocene of North America (Jepsen and
Woodburne, 1969; Rose, 1978). Thus some faunal exchange between North
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Fig. 1. Faunal succession and radiometric time scale for Cenozoic mammalian evolution in South
America compared to sequences in North America and Europe. Major faunal events with a
bearing on faunal migrations are indicated in the right-hand column. Data principally from
Marshall et al. (1977) and Patterson and Pascual (1972), with additions from Wilson and Szalay
(1976), Rose (1978), and others.



P. D. GINGERICH

America and South America must have occurred during the Paleocene, fil-
tered by a discontinuous land connection and/or the intermediate zone of
tropical climate. This evidence contradicts statements by some recent authors
that Paleocene and Eocene faunal migration between North America and
South America was improbable or impossible, based on the Eocene position of
South America relative to North America published by Frakes and Kemp
(1972). Frakes and Kemp’s Eocene reconstruction has been widely cited in
discussing the origin of South American primate and rodent faunas, but it was
constructed for another purpose and not tested against known faunal distri-
butions before being published. A more reliable reconstruction of continental
positions during the Eocene, taken from the recent book by Smith and Briden
(1977), is shown in Fig. 4. Here the connection between North America and
South America more closely resembles the filtered route suggested by the
known distribution of Paleocene and Eocene land mammal faunas.

A major event in the history of South American mammalian faunas
was the appearance of both platyrrhine primates and caviomorph rodents in
the early Oligocene (Deseadan), dated at about 35-36 million years (m.y.)
before present (Marshall et al., 1977). The principal evidence of primates in
this fauna is the type specimen of Branisella boliviana described by Hoffstetter
(1969). Additional remains of primates from the Deseadan of Bolivia are
fragmentary and all appear to represent Branisella as well. In contrast, the
early caviomorph rodents known from the Deseadan are a diverse group
including representatives of all five major suborders Erethizontoidea, Chinchil-
lotdea, Octodontoidea, Cavioidea, and Hydrochoervidea (Hartenberger, 1975).
This diversity suggests that caviomorph rodents began radiating elsewhere
before several different lines reached South America or, more probably, that
they reached South America in the late Focene. If primates arrived with
rodents as part of the same faunal immigration, then primates too may have
entered South America in the late Focene. The late Eocene in South America,
the “Divisaderan,” is very poorly known and the Divisadero Largo fauna itself
represents a peculiar facies difficult to date or relate to the mainstream of
mammalian evolution (Simpson ¢t al., 1962). Thus there is no real evidence
that rodents and primates were absent, and there is some slight evidence
favoring their entry into South America during the late Eocene. Early and
middle Eocene mammalian faunas (Casamayoran and Mustersan) are well
known, include abundant microfauna, but lack primates or rodents, and it is
therefore very unlikely that primates and rodents entered South America be-
fore the late Eocene.

Another filtered interchange occurred in the late Miocene with the ap-
pearance of the procyonid Cyonasua in South America in the Huayquerian.
Subsequently, in the Montehermosan or Chapadmalalan, a land bridge be-
tween North America and South America was established through Central
America and the great American mammalian interchange began (Webb,
1976). The documented occurrences of faunal interchange between North
America and South America in the early Tertiary and again in the late Ter-
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tiary and Quaternary, suggests that some limited faunal interchange in the
middle Tertiary was at least a possibility.

Branisella, Apidium, Aegyptopithecus, and the Origin of Simiiform
Primates

Assuming that the earliest Platyrrhini and Caviomorpha entered South
America in the late Eocene or earliest Oligocene, we can consider their rela-
tionship to primates and rodents in the late Eocene and early Oligocene
elsewhere in the world. Deseadan primates and rodents are often compared
with the Fayum Oligocene rodents and primates of northern Africa (Hoffstet-
ter, 1972; Lavocat, 1974; and others). Fayum primates and rodents are too
young geologically to have given rise to Deseadan elements of these orders in
the South American fauna, but they show such similarity in structural grade
that some reasonably close relationship is indicated. I am not sufficiently
familiar with Eocene and Oligocene rodents to discuss the origin of
Caviomorpha, but I have studied the original specimens of virtually all fossil
primates relevant to the origin of Simiiformes (higher primates or “An-
thropoidea”). I shall attempt to outline the nature of the paleontological evi-
dence bearing on the origin of higher primates as simply as possible.

Bramwsella boliviana is known principally from the holotype maxillary
fragment (Hoffstetter, 1969). In size and dental morphology this species cor-
responds closely to the living squirrel monkey (Fig. 2). The molars of
Branisella in the holotype are somewhat worn, but they show the same trigon
cusp and crest relationships, with a small hypocone on the internal cingulum,
as seen in the living squirrel monkey. Virtually all of the fossil primates known
from South America are similar to living genera and species of Cebidae, and it
appears that living cebids do not differ greatly in general structure from their
South American ancestors in the Oligocene.

At least five genera of primates are known from the Fayum Oligocene of
Egypt. These fall naturally into three groups: (1) the adapoid Oligopithecus, (2)
the parapithecoids Apidium and Simonsius, and (3) the hominoids Prop-
liopithecus and Aegyptopithecus (Simons, 1965, 1972; Gingerich, 1978a).
Oligopithecus is known only from a single mandible that resembles the Focene
adapid Hoanghonius from China (Gingerich, 1977¢). The two genera that are
best known anatomically and contribute most to our understanding of the
morphology of Fayum anthropoids are Apidium and Aegyptopithecus. Cranially
and postcranially Apidium and Aegyptopithecus resemble South American
Cebidze to a remarkable degree (Simons, 1959, 1969, 1972; Gingerich, 1973;
Conroy, 1976; Fleagle, 1978; Fleagle et al., 1975; Fleagle and Simons, 1978).
Thus, Oligocene Branisella, Apidium, and Aegyptopithecus taken together pre-
sent a reasonably unified picture of the anatomy of a truly primitive simiiform
primate. Among living primates, primitive Oligocene Simiiformes most
closely resemble cebids and not callitrichids, tarsiids, or lemurids.
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Fig. 2. Comparison of upper cheek teeth
of primates related to the origin of
South American primates, all drawn at
same scale: (A) little worn left P4M1-3
of the extant squirrel monkey Saimiri
sciureus; (B) moderately worn left PAM!~2
of the holotype of Oligocene Branisella
boliviana, (C) little worn left M2 of the
middle Eocene adapid Periconodon huer-
zeleri. Note close resemblance in overall
size, and detailed similiarity of trigon
and hypocone cusps and crests in
Branisella and Saimiri. Periconodon differs
from these two principally in having a
distinct pericone on the lingual cingulum,
but otherwise it apparently represented
an Eocene primate very similar in body
size and dental adaptation to Branisella
or even Saimiri. Branisella specimen is in
the Muséum National d'Histoire Natur- e A
elle, Paris, and the Periconodon is in the

Naturhistorisches Museum, Basel (Bchs.

640). C Periconodon

A Saimiri

B Bronisello

'Two large families of primates of modern aspect are known from the
Eocene: the tarsiiform Omomyidae and the lemuriform Adapidae. Anatomi-
cal characteristics seen in Oligocene higher primates are listed in Table 1 for
comparison with the characteristics of Eocene omomyid and adapid primates
possibly ancestral to the simiiform radiation.

Paleontology and comparative anatomy furnish two complementary ap-
proaches to understanding the adaptations and evolutionary history of pri-
mates. In a group like the primates for which the fossil record is reasonably
well known, it is possible to outline the phylogenetic history of the group
based on hard parts preserved in the fossil record (Gingerich and
Schoeninger, 1977; Gingerich, 1978b). Interpreting the distribution of
anatomical traits of living members in light of this phylogeny yields informa-
tion about the probable evolutionary pathways of other hard parts and of soft
anatomical characteristics not preserved in fossils. Many possible phylogenetic
trees showing the relationships of primates can be suggested based on the
comparative anatomy of living animals, but only one of these can reflect the
actual historical pathway followed. Reversals, parallelism, and convergence
are three well-documented evolutionary processes that cannot be detected by
comparative study alone. For this reason, direct historical information about
the actual stages of primate evolution is essential for reconstructing the evolu-
tionary phylogeny of primates. In terms of the general question addressed in
this chapter, the origin of higher primates, this reduces to two more specitic
questions: (1) What were the most primitive higher primates like?; and (2)
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what were possible precursors at an earlier stage like, and to which of these
are primitive anthropoids most similar? In other words the general problem
of the origin of higher primates focuses on the question of whether Oligocene
Simiiformes more closely resemble Eocene Omomyidae or Eocene Adapidae.

Table 1 lists 16 anatomical characteristics preserved as hard parts in
Eocene Omomyidae and Adapidae, and in Oligocene simiiform primates.
Four of these are indeterminate, being shared equally by all, by Eocene lower
primates but not Oligocene anthropoids, or by Oligocene anthropoids but not
Eocene lower primates. Of the remaining twelve characteristics, eleven are
similarities shared by Eocene Adapidae and Oligocene Simiiformes but not
Eocene Omomyidae. Only one of the twelve diagnostic characteristics, relative
brain size estimated by the encephalization quotient, favors FEocene
Omomyidae as the ancestors of higher primates.

Kay (1975) has shown that insectivorous and folivorous primates differ in
body size, with the former usually being smaller than 500 g and the latter
being greater than 500 g in body mass. This size threshold at about 500 g may
appropriately be called “Kay's threshold.” Omomyids radiated on the insec-
tivorous side of Kay's threshold, whereas adapids radiated at larger body size
on the folivorous side of the threshold (Fleagle, 1978; note that 500 g corre-
sponds to an M, length of about 3.2 mm, or In M, length = 1.2, Gingerich,
1977a). The late Eocene and Oligocene radiation of simiiform primates was
also on the folivorous side of Kay’s threshold (Fleagle, 1978).

The dental formula of omomyids and adapids is variable and by itself
does not suggest special affinity of either group to early simiiform primates.
On the other hand, virtually all other dental characteristics distinguish
Adapidae and Simiiformes from Omomyidae. The mandibular symphysis of
omomyids is never fused. Fusion occurred independently at least five times in
adapids. There also appears to be a trend toward fusion in progressively
smaller adapids through the course of the Eocene. Thus by the late Eocene
even Mahgarita stevensi with a body weight estimated at about 1 kg had a
solidly fused mandibular symphysis (Wilson and Szalay, 1976) like that of
early Simiiformes. As discussed elsewhere (Gingerich, 1977b), the anterior
dentition of adapids and anthropoids differs from that of omomyids in having
vertically implanted, spatulate incisors with the lower central incisors smaller
than the lateral ones. Omomyids, on the other hand, typically have enlarged
central incisors and reduced lateral incisors and canines, with the central
incisors forming an almost bird-like beak (Fig. 3). Adapids have projecting,
interlocking canines honed by an anterior premolar as in primitive
Simiiformes (Ginerich, 1975). In addition, the canine teeth of some adapids
appear to be sexually dimorphic (Stehlin, 1912; Gregory, 1920; Gingerich,
1979b) like those of primitive simiiform primates. Canine dimorphism has
never been documented in Omomyidae, and in mostomomyid genera, the
canines are greatly reduced in size relative to the central incisors (Fig. 4).

The earliest Omomyidae and Adapidae have molars that are very similar
in morphology, the only diagnostic differences in the dentition being in the
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Fig. 8. Reconstruction of left and right mandibles of Mic-
rochoerus erinaceus showing the lower dentition in occlusal
view. Note the large pointed central incisors (1,), forming an
almost birdlike beak. There are no second incisors (Iy) in
Michrochoerus, and the lower canine (labelled C in the figure)
is greatly reduced in size relative to I; or P,. Specimen is in
the British Museum of Natural History, London (M30345
and 30347). Scale bar is 1 cm.

morphology of the premolars and anterior dentition. Most omomyid genera
retain a paraconid on the lower molars and a basically tritubercular molar
structure (like that of Tarsius). Adapids, on the other hand, lost the paraconid
on the lower molars relatively early and their molar structure is more quad-
rate than tritubercular. Oligocene simiiform primates have quadrate molars
like those of adapids rather than omomyids. This is why genera like late
Eocene Amphipithecus and Pondaungia, and early Oligocene Oligopithecus are
difficult to classify. They have the molar structure of both Adapidae and
Simiiformes (Szalay, 1970, 1972; Simons, 1971; Gingerich, 1977¢). The
hypocone in most representatives of all three groups, Omomyidae, Adapidae,
and Simiiformes, is a so-called “true” hypocone on the basal cingulum.

In cranial structure, the relative size of the brain can be measured using
Jerison’s (1973) encephalization quotient (EQ). Radinsky (1977) calculated EQ
values of .42,.79, and .97 for the omomyids Tetonius, Necrolemur, and
Rooneyia, respectively. He gives EQ values of .41 and .39 for Smilodectes and
Adapis, respectively. Aegyptopithecus had an EQ of about .85 (Gingerich,
19774), so in relative brain size omomyids are closer to Aegyptopithecus than
adapids are. Postorbital closure separates primitive Simiiformes from both
Omomyidae and Adapidae, and thus does not indicate any affinity with one
family or the other.

The structure of the ectotympanic in Omomyidae is tubular as it is in
Tarsius. Adapidae have a free ectotympanic within the auditory bulla like that
of living Malagasy lemurs. The ectotympanic of both Aegyptopithecus and
Apidium was ringlike, and it undoubtedly filled much of the lateral wall of the
auditory bulla like it does in living Ceboidea. It is possible that this primitive
anthropoid condition could be derived from the tubular ectotympanic of an
omomyid, but I am not aware of any other examples of loss of the tubular
extension of the ectotympanic in primate evolution. In addition, the
squamosal of Apidium has a small cup-shaped depression that received the
distal end of the ectotympanic anulus. The anulus itself is not preserved, but
the presence of a distinct depression where its free end articulated with the
squamosal suggests that the anulus was not solidly fused to the auditory bulla
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Fig. 4. Late Eocene paleocontinental map showing the position of South America relative to other
continents. The geographic distribution of late Eocene adapid primates included Europe (Adapis,
etc.), Asia (Hoanghonius), North America (Mahgarita), and almost certainly Africa and south Asia.
By the middle or late Eocene the lemur fauna of Madagascar was probably isolated after deriva-
tion from African adapids. Late Eocene Pondaungia and Amphipithecus (both from the same
general area of Burma) and early Oligocene QOligopithecus are transitional adapid-simiiform pri-
mates linking higher primates to an adapid origin. Early Oligocene Branssella is the earliest record
of Ceboidea in South America. Note that the Burmese localities yielding Pondaungia and Am-
phipithecus were north of Tethys and part of Laurasia in the late Eocene. The evidence available at
present favors origin of Simiiformes from an advanced adapid “protosimian” stock in south Asia
or Africa or both. Part of the protosimian stock radiated in Africa, giving rise to the earliest
Hominoidea by the middle and late Oligocene (Propliopithecus, Aegyptopithecus). Plausibly another
part of the protosimian stock accompanied Makgarita, Hyaenodon, and other Asian mammals
across the Bering route into southern North America in the late Eocens. The protosimian stock
then crossed from North America into South America by island-hopping via the route of present
Central America or the West Indies. This hypothesis is shown by solid lines superimposed on the
map. It is also possible that the adapid-protosimian stock ancestral to Ceboidea crossed the South
Atlantic directly from Africa to South America. Base map is a Lambert equal-area projection
from Smith and Briden (1977).
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in Apidium (Gingerich, 1973). Hershkovitz (1974) has shown that the distal
end of the ectotympanic sometimes does not fuse to the squamosal in Tarsius
and in ceboids, but it is always solidly fused to the auditory bulla. The distal
portion of the ectotympanic in Tarsius and ceboids is broad and flat, and it
does not fit into a cup-like depression like that seen in Apidium. Obviously,
more complete specimens of Apidium are required to determine the detailed
relationship of the ectotympanic to the auditory bulla and squamosal, but
evidence at hand indicates that neither Apidium nor Aegyptopithecus had an
omomyid-like tubular ectotympanic fused to the auditory bulla. The facet for
the distal articulation of the ectotympanic with the squamosal in Apidium
suggests that the primitive simiiform configuration may have included a par-
tially free ectotympanic anulus more similar to that of adapids.

Simiiform primates differ from all Eocene lower primates in lacking a
stapedial branch of the internal carotid artery. Omomyids and at least some
adapids have a relatively reduced stapedial and enlarged promontory branch
of the internal carotid artery (Gingerich, 1973). Carotid circulation does not
indicate any special similarity of either omomyids or adapids to early higher
primates.

The postcranial skeleton of omomyids, adapids, and primitive
Simiiformes is not yet sufficiently well described to permit a detailed compari-
son, but two aspects of hind limb anatomy deserve mention. The calcaneum is
known in a number of different genera of omomyids, including Hemiacodon,
Teilhardina, 2 Tetonius, Necrolemur, Nannopithex, and Arapahovius, and in every
case it is relatively elongated compared to generalized primates (Szalay, 1976;
Savage and Waters, 1978). The tibia and fibula have been described in two
omomyids, Necrolemur and Nannopithex (Schlosser, 1907; Weigelt, 1933; see
also Simons, 1961; Le Gros Clark, 1962), and in Necrolemur at least the fibula
appears to be reduced in size and fused to the tibia. The conformation of the
fibula in Nannopithex is less certain (Simons, 1961). Calcaneal elongation and
fibular fusion are resemblances of omomyids to living Tarsius, but they distin-
guish this group postcranially from both Adapidae and from Simiiformes.

Primitive Oligocene simiiform primates resemble Eocene Adapidae much
more than they do Eocene Omomyidae. The most parsimonious interpreta-
tion of this evidence is that higher primates evolved from Adapidae and not
from Omomyidae. It is generally accepted that living lemurs are derived from
Eocene Adapidae and the living Tarsius from Eocene Omomyidae. Conse-
quently, anthropoid primates and lemurs are probably more closely related
to each other than either is to Tarsius. The implications for comparative
anatomy are several. Anatomical characteristics such as the reduced
rhinarium and nasal fossa (Cave, 1973), and the hemochorial placenta (Luc-
kett, 1975) shared by Tarsius and Simiiformes but not Lemuriformes may be
parallel evolutionary acquisitions (or possibly retained primitive states). The
reliability of phylogenetic distances inferred from immunology and protein
sequences (Goodman, 1975) appears somewhat questionable when these dis-
tances span a total temporal separation on the order of 80-100 million years
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(40-50 m.y. in each lineage compared). I doubt that placing lemurs and lorises
slightly closer to anthropoids than Tarsius is would significantly decrease the
parsimony of the immunological or protein sequence result.

There is disagreement regarding the major phyletic relationships of Tar-
siiformes, Lemuriformes, and Simiiformes, with different results depending
on whether one attempts to trace phyletic groups through the fossil record or
to infer history from the comparative anatomy of living forms. This means on
the one hand that our evidence regarding primate phylogeny is still far from
complete, and on the other hand that we need to take a more critical look at
different methods being used to reconstruct primate history. Parallelisms and
reversals are common evolutionary phenomena. For this reason I tend to trust
a phylogeny based on closely spaced historical records preserved as fossils
rather than one based on selected comparisons of animals living, so to speak,
40 or 50 m.y. after the fact.

Paleobiogeography

The approximate distribution of continental land masses during the late
Eocene, when simiiform primates evolved from their adapid ancestors, is
shown in Fig. 4. Superimposed on early Cenozoic paleogeography was a series
of major worldwide climatic changes documented paleobotanically on the
continents (Wolfe and Hopkins, 1967; Wolfe, 1978) and isotopically in the
oceans (Savin et al., 1975). The late Paleocene was generally a time of climatic
cooling, followed by a definite warming trend at the end of the epoch that
continued into the Eocene. After several fluctuations in the Eocene, there was
a sharp drop in temperature worldwide at the end of the Eocene correspond-
ing to Stehlin’s (1909) “grande coupure” in European mammalian faunas. Cli-
mate strongly affects the distribution of mammalian faunas, and there is
evidence that high lattutde land bridges like the Bering route between Asia
and North America were effectively opened or closed during the early
Cenozoic by changes in climate as well as sea level.

Modern primates, more than most other orders of mammals, are sensi-
tive to climate. Thus it is probably no accident that the introduction of
Omomyidae and Adapidae into Europe and North America coincided with
early Eocene climatic warming, and the reduction in diversity of both families
on northern continents also coincided with climatic cooling. The grande cou-
pure marks the final exit of both Eocene families from Europe. Simpson
(1947) made an extensive analysis of mammalian faunal similarity between
North America and Eurasia. He showed that the greatest faunal interchange
between North America and Eurasia took place during the late Eocene just
before the grande coupure.

The major faunal interchange between North America and Eurasia in the
late Eocene assumes special importance in explaining the distribution of
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Adapidae at this time. The principal radiation of adapids documented to date
was in the Eocene of Europe, but finds in the poorly known early Cenozoic
faunas of Asia (Hoanghonius) and Africa (Oligopithecus) suggest that major
radiations of Adapidae may have taken place there as well. The notharctine
adapid radiation in North America apparently became extinct early in the late
Eocene, but one adapine genus, Mahgarita, is known from the late Eocene of
Texas (Wilson and Szalay, 1976). It presumably reached North America as
part of the late Eocene invasion from Asia that included the Old World
creodont Hyaenodon, anthracotheres, etc. (Gingerich, 1979a). As a result,
Adapidae apparently enjoyed a virtually worldwide distribution in the late
Eocene.

Hoffstetter (1972, 1974) has advanced the hypothesis that tarsiiform
primates radiated north of Tethys in Laurasia while their “sister-group” the
simiiform primates radiated south of Tethys, initially in Africa and then in
South America. It is true that omomyids are unknown outside of Laurasia, but
it is difficult to see how Simiiformes could be derived from Tarsiiformes given
this geographical exclusivity. A more reasonable hypothesis, I think, is that
higher primates were derived from a group that shared a similar geographical
distribution. For this reason, and all of the anatomical reasons discussed
above, Adapidae as a group are a better candidate for simiiform ancestry than
tarsifform Omomyidae.

The most likely area of origin of higher primates, based on present evi-
dence, appears to be Africa and/or South Asia. This is the region labelled
“Protosimians” in Fig. 4, which lies between the known distribution of Am-
phipithecus and Pondaungia in Burma and Oligopithecus in Africa. All three of
these genera have the distinction of being ambiguous adapid-simiiform in-
termediates at the time when simiiform primates were first differentiating.

The remaining problem is how the ancestors of Ceboidea reached South
America if they originated in Africa or South Asia. There are two possibilities:
(1) they crossed the Bering land bridge from Asia during a warm interval in
the late Eocene and, with Mahgarita, colonized the southern part of North
America, then crossed one of two possible volcanic island arcs bordering the
Carribean Plate (see Gingerich and Schoeninger, 1977) and entered South
America (Fig. 4); or (2) they crossed the South Atlantic directly, either by
rafting or by island-hopping across the Walvis-Rio Grande rise (see Tarling,
this volume). Of these two hypotheses, 1 favor the former because of the
difficulty primates would have crossing large tracts of open ocean on rafts. It
was no doubt necessary to cross some ocean by island-hopping in either case,
but this would be minimized in crossing from Central America to South
America. Unfortunately, there is little evidence available as yet to test either
hypothesized route.

A third possibility deserves mention, although I do not yet think the
evidence is sufficient to warrant serious consideration. The new mandible of
Pondaungia (Fig. 5) recently described by Ba Maw, et al. (1979) from the late
Eocene of Burma bears a surprising resemblance to Notharctus. Pilgrim (1927)
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Fig. 5. Recently discovered right mandible of Pondaungia sp. with M, ; from the late Eocene of
Burma. Specimen resembles the adapid Notharctus robustior in size, placement of trigonid cusps
and crests, development of talonid cusps and crests, and to some extent in enamel crenulation.
The molars are relatively broader and flatter in Pondaungia indicating an anthropoid-like
frugivorous adaptation similar to that of Aegyptopithecus, whereas Notharctus has more crested
cheek teeth indicating a predominently folivorous dietary adaptation. In spite of this difference
in adaptation, among Eocene primates the molars of Pondaungia are most similar in structure to
those of notharctine Adapidae, as Pilgrim (1927) stated over fifty years ago based on less well-
preserved specimens. Figure reproduced from Ba Maw et al, (1979).

also compared Pondaungia extensively with Pelycodus and Notharctus. The
dentition of the new specimen differs in being adapted for a more frugivor-
ous diet, whereas Notharctus has more crested folivorous cheek teeth, but the
basic plan of trigonid and talonid cusps is very similar. If Pondaungia is a
notharctine, it is possible that higher primates originated in southern North
America and subsequently migrated in the late Eocene from North America
into South America and also from North America across the Bering route into
south Asia and ultimately Africa. This is not a serious hypothesis at present,
but it is a possibility.

Much has been learned in the past twenty years about the evolution and
geographical development of primates, and continued recovery of new fossil
specimens at the current rate will undoubtedly contribute in the next twenty
years to a better understanding of the origin of South American primates.
The most critical tests of phylogenetic hypotheses are new fossils.
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