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On 13 May 1996, a joint field party from
the Institute of Vertebrate Paleontology
and Paleoanthropology (Chinese Academy
of Sciences, Beijing) and the Carnegie
Museum of Natural History discovered the
first metatarsal of a primate at Locality 1
(also known as the ‘‘River Section’’) in the
late middle Eocene Zhaili Member of the
Heti Formation, Yuanqu Basin, southern
Shanxi Province, China. Historically, this
site was the first locality in China to yield
Eocene vertebrate fossils (Zdansky, 1930).
Only two species of primates are represented
at Locality 1 on the basis of an abundant
sample of fossil teeth and jaws. The larger of
these, Hoanghonius stehlini, is estimated to
weigh 700 g (Fleagle, 1999) and is several
times larger than the smaller primate,
Eosimias centennicus, weighing between
91–179 g (Beard et al., 1996). The first
metatarsal recovered from Locality 1 is simi-
lar in size to that of Hapalemur griseus
(670–748 g, Smith & Jungers, 1997), and
is attributed to Hoanghonius stehlini, the
larger of the two primate species known
from the site.
0047–2484/99/110801+06$30.00/0
To date, little has been published regard-
ing the anatomy of Hoanghonius stehlini.
Although a great deal of dental and gnathic
material for this species has been collected
recently (Beard, 1998), the entire published
hypodigm for Hoanghonius stehlini is cur-
rently restricted to a single mandibular frag-
ment bearing M2–3 (the holotype) and a
single, fragmentary upper molar (Zdansky,
1930; Gingerich, 1977; Szalay & Delson,
1979). This has led to conflicting interpre-
tations of the phylogenetic position of
Hoanghonius. For example, a number of
workers have interpreted Hoanghonius as a
transitional form linking anthropoids with
adapiforms (Gingerich, 1977; Rasmussen &
Simons, 1988; Gingerich et al., 1994;
Rasmussen, 1994), while others have advo-
cated omomyid affinities for this taxon
(Szalay & Delson, 1979). More recently,
Hoanghonius has been cited as a basal mem-
ber of the Sivaladapidae (Qi & Beard,
1998), a distinctive clade of Asian adapi-
forms that persisted into the late Miocene.
Given the diverse phylogenetic reconstruc-
tions proposed for Hoanghonius on the basis
� 1999 Academic Press
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Figure 1. V 11845, a left first metatarsal of Hoanghonius. Top: dorsal and plantar view; bottom right:
proximal view; bottom left: medial and lateral view. Scale=5 mm.
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Figure 2. Measurements for a first metatarsal. See Table 1.
of limited knowledge of its dentition, the
discovery of even a single postcranial ele-
ment provides welcome additional infor-
mation. The first metatarsal described here
is not inconsistent with the allocation of
Hoanghonius to Adapiformes, and also
provides the first evidence of sivaladapid
postcranial anatomy.

V 11845 is a left first metatarsal which
preserves the proximal joint surface, but
not the distal end (Figure 1). The length
of the preserved piece is 16·3 mm. The
morphology resembles that of adapiform
primates (Cantius, Notharctus, Adapis, and
Leptadapis were examined) more than omo-
myid primates (Hemiacodon and Shoshonius).
Morphological differences between the first
metatarsals of omomyids and adapiforms
can be quantified using several indices
(Figure 2; Table 1). In adapiforms, the
peroneal tubercle is broad (index A/B), short
(index C/D), robust, and mountain-like in
appearance, while in omomyids the tubercle
is a thin, tall projection. Hoanghonius
resembles adapiforms except that the tuber-
cle is taller (index C/D) and extends further
away from the joint surface than in all adapi-
form species, except Cantius. However, the
tubercle is not nearly as tall as in omomyids,
nor does it display the tall (index H/G),
squared appearance as seen in lateral view.
Like adapiforms, the peroneal tubercle of
Hoanghonius lacks the oblique facet along
the tubercle joint surface that characterizes
most specimens of Hemiacodon and Shosho-
nius (Dagosto et al., 1999).

The joint surface is saddle-shaped (Figure
3) as in other prosimian primates (Szalay &
Dagosto, 1988). Its width relative to length
(index D–C/B) is most similar to Adapis and
Leptadapis rather than the narrower facet
characteristic of omomyids and Cantius, or
the much wider joint surface of Notharctus
(Szalay & Dagosto, 1988).

Although there is a strong contrast in first
metatarsal morphology between adapiform
(and living tooth-combed lemurs) and omo-
myid primates, other haplorhine primates do
not easily fit into these morphologies. A first
metatarsal attributed to ‘‘probably Necrole-
mur’’ by Szalay & Dagosto (1988:18), is like
that of adapiforms, having a relatively broad
(A/B, Table 1) and somewhat shortened
(C/D) peroneal tubercle. Tarsius also has a
narrow and short peroneal tubercle. We
regard the relatively short and broad
peroneal tubercle of adapiforms, ?Necrole-
mur, and Tarsius as the primitive primate
condition, whereas the very tall and narrow
condition found only in omomyids is likely
to be derived. The first metatarsal of Hoang-
honius most closely resembles adapiform
primates, especially Cantius, and shares no
special similarity to omomyids. However,
given that this condition is probably primi-
tive for primates, the phylogenetic impli-
cations of this resemblance are equivocal.
The most that can be said is that the
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anatomy of the first metatarsal of Hoang-
honius is fully consistent with adapiform
affinities for this taxon (Gingerich, 1977;
Gingerich et al., 1994; Rasmussen &
Simons, 1988; Beard, 1998), but is contrary
to what we would have predicted if Hoang-
honius were an omomyid. Similarly, despite
suggestions that link Hoanghonius to anthro-
poids, V 11845 exhibits none of the unique
characteristics of an anthropoid first meta-
tarsal (Szalay & Dagosto, 1988), nor is it
intermediate in its morphology. Signifi-
cantly, the large sample of dental specimens
of Hoanghonius stehlini recently collected
from the type locality strongly corroborates
the view that Hoanghonius is an adapiform.
Such a phylogenetic reconstruction is also
compatible with anatomical evidence from
closely allied taxa, such as Guangxilemur and
Wailekia (Qi & Beard, 1998).
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Figure 3. Proximal joint surfaces of first metatarsals. Left: Hoanghonius, V 11845; middle: Cantius, USGS
25030; and right: Necrolemur, unnumbered. Plantar surface is above.
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