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A new genus of paroxyclaenid (Mammalia: Condylarthra:
Paroxyclaenidae: Paravulpavoides) from the Upper Middle
Eocene of Creechbarrow, Dorset, S. England
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Recovery of eight further teeth of a rare and little known paroxyclaenid from the Creechbarrow Limestone Formation has enabled a more
detailed comparison with related taxa and the definition of a new genus, Paravulpavoides, with a distinctive dental profile.

KEey woRDSs: Paroxyclaenid, Middle Eocene, Creechbarrow, England.

Introduction

The taxon Vulpavoides cooperi Hooker, 1986, was origi-
nally based on one right M1 (the holotype BM M37570)
and a doubtfully referred left DP4 fragment (M35646).
Hooker (1986: 340). During an ongoing research pro-
gramme devoted to the Robiacian mammal fauna of
Creechbarrow at the Harrison Institute, eight further teeth
of this taxon have been recovered, including a new speci-
men of M1, an M3 and specimens of each of the previously
unknown mandibular elements p1 or 2, p3, p4, m1 and m2.
This material reveals distinctive differences from previ-
ously described paroxyclaenid taxa and necessitates the
description of a new genus. The methods employed in this
study have been described by Harrison (2002).

Systematic palaeontology

Order Condylarthra Cope, 1881

Family Paroxyclaenidae Weitzel, 1933
Subfamily Paroxyclaeninae Weitzel, 1933
(sensu Russell & Godinot, 1988)

Type genus — Paroxyclaenus Teilhard de Chardin, 1922.
Included genera — Kopidodon Weitzel, 1933; Vulpavoides
Matthes, 1952, (including Russellites Van Valen, 1965);

Pugiodens Matthes, 1952 (possibly synonymous with Vul-
pavoides) and Paravulpavoides gen. nov.

Genus Paravulpavoides gen. nov.

Type species — Vulpavoides cooperi Hooker, 1986

Paravulpavoides cooperi (Hooker, 1986)
Figures 1-5, 8, 9

1977  Russellites sp. Hooker: p. 141.

1980 Pugiodens sp. Hooker & Insole: p. 42

1986 Vulpavoides cooperi Hooker: p. 340; text-fig. 42 A-
D, I-K.

Holotype — Right M1, BM M37570 (Hooker, 1986: text-
fig. 42 A-D).

Horizon and locality — Creechbarrow Limestone Forma-
tion, Creechbarrow, Dorset. SY 8240 9215. Robiacian
(ELMA MP 16).

Generic and specific diagnosis — M1 small (CL 3.0 — 3.1
CW 5.1 -5.2 mm). Vulpavoides germanica Matthes, 1952,
V. vanvaleni Russell & Godinot, 1988, and V. simplicidens
Van Valen, 1988, larger. M1 relatively short and broad
with no paraconule, metaconule weak to absent, paracone
and metacone close together, ectoflexus weak. M3 is not
greatly reduced with prominent protocone and paracone.
The combined crown lengths of p3 and p4 are close to
those of m1 and m2 combined. The p3 and p4 are semimo-
lariform, both teeth with discrete cuspate metaconids and
absent paraconids. m1 with prominent lingual paraconid,
close to the metaconid. m2 smaller, with distinct lingual
paraconid, lower and less lingually prominent than m1, and
incipient protoconulid, both with reduced talonids.

Differential diagnosis — Paravulpavoides cooperi is readily
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distinguished from the Merialinae by their possession of a
premolariform p4. Vulpavoides germanica Matthes, 1952,
V. vanvaleni Russell & Godinot, 1988 and V. simplicidens
Van Valen, 1988, are all larger and have the M1 longer in
relation to its width. The M3 of P. cooperi is less reduced
than that of Paroxyclaenus lemuroides Teilhard de Char-
din, 1922, with distinct protocone and paracone. Paroxy-
claenus additionally has the p3 not molarised, lacking any
metaconid. The paraconid of m1 is prominent and hooked
in Paravulpavoides cooperi, scarcely evident in Paroxy-
claenus. Kopidodon macrognathus has an unmolarised p3,
lacking any metaconid. Pugiodens mirus has the p3 without
paraconid and p4 fully molarised, m1 with protoconulid.
Kinkerishella zaizanica is a little known taxon, but the
talonid of m1 has a high tubular hypoconid, distinct ento-
conid and hypoconulid (Russell & Godinot, 1988), which
distinguish it from Paravulpavoides. For more detailed
comparisons see Discussion below.

Referred material — (CL = Crown length, CW = Crown
width, sin. = sinistral, dex. = dextral) HZM 3.32598 M1
sin. CL 3.10 CW 5.12 mm (Figure 1a). HZM 6.34903 M3
sin. CL 1.76 CW 3.01 mm (Figure 1b). HZM 7.35425 p 1
or 2 sin. CL 2.56 CW 1.92 mm (Figure 2a). HZM 1.32172
p3 sin. CL 3.71 CW 2.50 mm (Figure 2b; 8a—). HZM
8.37498 p3 dex. CL 4.22 CW 2.46 mm (Figure 2¢). HZM
2.32259 p4 sin. CL 4.16 CW 2.88 mm (Figure 3; 8d-f).
HZM 4.34112 m1 dex. CL4.16 CW 2.94 TRIL 2.56 TAL
L 1.60 mm (Figure 4). HZM 5.34877 m2 dex. CL3.71 CW
2.69 TRIL 2.37 TAL L 1.28 mm (Figure 5).

Description — M1: HZM 3.32598 M1 sin. is the second
known specimen of this element (Figure 1a). The morphol-
ogy agrees well with that of the holotype (BM M37570),
but this specimen exhibits more advanced wear, with den-
tine exposure throughout the whole protofossa and stylar
shelf, only the lingual slopes of the paracone and metacone
retaining enamel on the occlusal surface. The latter cusps
are close together and the tooth is elongated transversely
and shortened mesio-distally, as in the holotype. The me-
tastylar region is similarly rounded and more prominent,
indicating that this is a left M1, but the styles are rather
more angular and pointed than in the holotype, probably
due to individual variation. There is no trace of any hypo-
cone or mesostyle; the ectoflexus is somewhat more evi-
dent in this specimen. No paraconule or metaconule is visi-
ble, although the adjacent exposure of dentine may possibly
have obscured this feature. The ectocingulum is weak as in
the holotype and there is no lingual, mesial or distal cin-
gulum. Enamel bordering the protofossa and stylar shelf is
thin. Three roots were present, the strongest below the pro-
tocone. The slight differences from the holotype seem well
within the limits of variation for a single species, especially
having regard to the more advanced wear in this specimen.
M3: HZM 6.34903 (Figure 1b) is an intact M3 sin. less
worn than the M1. Principal features denoting this speci-
men as paroxyclaenid are the complete absence of any hy-
pocone or mesial and distal cingula. The transversely elon-
gated form of the M1 is also reflected in this tooth, which

has a length/width ratio of 1.71. The paracone is the domi-
nant cusp, the metacone so weak as to be scarcely evident.
The protocone is notably robust, its cusp already well
worn, but probably not as high as the paracone originally.
The distal part of the paracone is worn away. A distinct
preprotocrista connects the protocone to the paracone and
an ovoid swelling close to the paracone, although worn
down, marks the original presence of a paraconule. There is
no postprotocrista or metaconule. A buccal cingulum ex-
tends from the base of the sharp parastylar crest to the less
prominent, more distally situated metastyle. The tooth is
slightly ‘waisted’ between the protocone and the buccal
cusp. The buccal margin is oblique and unlike the M1 it is
slightly convex. The heavy wear seen in the M 1’s has simi-
larly produced exposure of dentine distal to the paracone of
the M3, extending lingually behind the preprotocrista. A
single robust transverse root is present.

p1-2: HZM 7.35425 (Figure 2a) is a p1 or 2 sin. crown of
this taxon. It is well preserved apart from marginal enamel
erosion mesiolingually. It is strongly bulbous buccally, with
the single cusp curved lingually, the lingual surface of the
crown gently concave. A distinct distal heel is reminiscent
of the p3 and the pointed mesial projection of the crown
forms a small ledge. Like the p3 there is no buccal or lin-
gual cingulum. Its paroxyclaenid affinities seem reasonably
certain.

p3: HZM 1.32172 is a p3 sin. (Figures 2b, 8a—). The
crown contour is broadly ovoid, more rounded on the buc-
cal aspect and rather flattened lingually. The tooth is blunt
and rounded mesially, the heel ovoid and narrower than the
trigonid. The protoconid is high and dominant, its buccal
surface rounded, the lingual surface remarkably flat. A
strong paracristid curves lingually along the crown margin.
A slight expansion at its distal end is the only minute trace
of a paraconid. The trigonid basin behind the paracristid is
open in front of the distinct metaconid, which is situated
behind the protoconid with which it forms a marked notch.
The heel of the tooth forms a prominent cusp, from which a
cristid passes up the posterior aspect of the metaconid al-
most to its apex. A gutter extends down the disto-buccal
side of the metaconid, parallel to an area of enamel loss on
the posterior aspect of the protoconid. There is no cin-
gulum on the buccal or lingual aspects of the crown, which
are smoothly rounded. The tooth is two-rooted, the poste-
rior root stronger and posteriorly angled.

HZM 8.37498 (Figure 2c) is a p3 dex. It is better preserved
than the previous specimen and slightly larger. It is mor-
phologically almost identical, differing only in the more
complete absence of any paraconid. In this specimen the
paracristid forms a slight angularity in the mesial crown
margin. The dominant protoconid is bulbous buccally,
without cingulum. The single cusp of the talonid forms a
slightly more crestiform heel than in HZM 1.32172 and the
posterior cristid ascends to the slightly worn tip of the
metaconid.

p4: HZM 2.32259 represents the p4 sin. (Figures 3, 8d-f).
It is possibly from the same jaw as HZM 1.32172, since it

was excavated from the same hole. No interstitial facets
are, however, visible.
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Figures 1-4.
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7a

Figures 5-7a.
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7c

Figures 7b-7c.

Figure 1. Paravulpavoides cooperi (Hooker, 1986). (a) HZM 3.32598 M1 sin. (b). HZM 6.34903 M3 sin. Scale =2 mm. All specimens
orientated occlusal (left); oblique distal (centre) and buccal (right).

Figure 2. Paravulpavoides cooperi (Hooker, 1986). (a) HZM 7.35425 p1 or 2 sin., occlusal, (left), buccal (centre) and distal (right)
views. Scale = 2 mm (b) HZM 1.32172 p3 sin., from left to right occlusal, lingual, distal and buccal views. Scale =3 mm (c) HZM
8.37498 p3 dex. Occlusal (left) and lingual (right) views. Scale =3 mm,

Figure 3. Paravulpavoides cooperi (Hooker, 1986). HZM 2.32259 p4 sin., from left to right occlusal, lingual, distal and buccal views.
Scale = 3 mm.

Figure 4. Paravulpavoides cooperi (Hooker, 1986). HZM 4.34112 m1 dex., from left to right occlusal, lingual, distal and buccal views.
Scale = 3 mm.

Figure 5. Paravulpavoides cooperi (Hooker, 1986). HZM 5.34877 m2 dex, from left to right occlusal, lingual, distal and buccal views.
Scale =3 mm.

Figure 6. Euhookeria hopwoodi (Cray, 1973). HZM 1.19050 m1-2 sin. Occlusal (above), lingual (centre) and buccal (below) views.
Scale = 3 mm.

Figure 7. Paroxyclaenus lemuroides Teilhard de Chardin, 1922. Dentition (drawn from casts of the holotype, Memerlein, Lot, France
BM M 42146. (a) Maxillary cheek teeth in occlusal (left row) buccal (centre row) and lingual (right row) views. (b) Left upper canine
in lingual (upper) and buccal (lower) views. Scale =5 mm (c) Mandibular cheek teeth, from left to right occlusal, lingual, and buccal
views. Scale =3 mm.



Figure 8. Paravulpavoides cooperi (Hooker, 1986). (a-c) HZM 1.32172 p3 sin. (d-f) HZM 2.32259 p4 sin. Occlusal, buccal and lingual
views of each. SEM photographs. Scale = 2 mm.




Figure 9. Paravulpavoides cooperi (Hooker, 1986). On left row (top-down): HZM 3.32598 M1 sin occlusal view, HZM 6.34903 M3
sin. occlusal view, HZM 3.32598 M1 sin. distal view and HZM 6.34903 M3 sin. distal view. Centre row (top down): HZM 4.34112
m1 dex., occlusal, lingual, buccal and distal views respectively. Right row (top down): HZM 5.34877 m2 dex., occlusal, lingual, buc-
cal and oblique distal views respectively. Scale = 2 mm.
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It is more robust and with a generally similar morphology,
but with some distinctive differences indicating its more
posterior position in the toothrow. It is semimolarised, with
the talonid broader than that of the p3; a posterior cristid
passes forwards in a slightly sinuous curve more buccally,
terminating on the back of the protoconid cusp. The exca-
vated heel of the talonid has an additional small incipient
entoconid lingually. The talonid is distinctly shorter than
the trigonid, but subequal with it in width. There is a par-
tial, slightly nodular cingulum disto-buccally terminating
level with the front of the protoconid cusp. As in the p3
there is no paraconid, but a strongly curving paracristid
extends round the front of the trigonid as far as the base of
the metaconid. The protoconid is similarly dominant, but
lower, the distinct metaconid situated only slightly poste-
rior to it and more widely separated from it. Two roots
were present.

ml: HZM 4.34112 is an m1 dex. (Figure 4). The enamel is
extensively eroded on the posterior trigonid wall and the
lingual aspect of the talonid. The cusp tips of the protoco-
nid and metaconid are also eroded. In spite of this damage
the principal morphological features are clear. The tooth is
bulbous mesio-buccally, with a subpyriform outline and a
slight concavity lingually between the paraconid and meta-
conid. The protoconid is dominant, with the smaller meta-
conid fused with its disto-lingual aspect at least as high as
the cusps are preserved. The metaconid was originally cus-
pidate, its tip separate from the protoconid. Although de-
nuded of enamel, it is clear that the posterior trigonid wall
is obliquely slanted distally behind the protoconid as far as
the junction with the cristid obliqua, then becoming convex
behind the metaconid. The paraconid is prominent, lin-
gually situated and lower than the metaconid. The trigonid
basin is deep and arcuate, narrowly open between the para-
conid and metaconid. Mesially it is closed by the junction
of a low preparacristid and preprotocristid. The talonid is
reduced, clearly shorter than the trigonid and with a well
developed hypoconid. Because of the enamel erosion pre-
sent on the lingual side of the talonid of this specimen,
however, the former presence of a small entoconid and
hypoconulid cannot be excluded. The cristid obliqua is
broad and straight, attached mesially between the metaco-
nid and protoconid. No cingulum is developed.

m2: HZM 5.34877 (Figure 5) is an intact m2 dex., rea-
sonably well preserved, apart from extensive shallow areas
of enamel erosion buccally, two roots originally present.
It differs from the m1 described above in its overall smaller
size and its more reduced talonid. The cusps of the trigonid
are intact; the protoconid is dominant, its cusp situated in a
strongly buccal position. A sharp preprotocristid curves
lingually to join the preparacristid at a distinct mesial pro-
jection (less evident in the m1), forming an incipient proto-
conulid. The paraconid is elongated, situated lingually, but
much lower and less lingually projecting than in the ml.
The metaconid is also less robust than in the m1 and the
trigonid basin is wider and shallower mesially. The outer
wall of the trigonid is very bulbous and globose, like the
ml. The talonid is distinctly smaller than that of the m1; the
hypoconid is very much smaller, the entoconid higher than

the hypoconid; a minute hypoconulid is present, situated
closer to the hypoconid than to the entoconid; the talonid
basin is shallow and small. Detailed comparison with the
talonid of m1 is precluded by the erosion of the distolingual
part of the talonid in the m1, with the loss of any entoconid
and hypoconulid formerly present. It is however, clear that
the m2 talonid is more reduced and its hypoconid much
smaller.

Discussion — The Paroxyclaenidae are an enigmatic group
of archaic placentals, which have been variously placed by
different authors in the Carnivora and Creodonta, ‘Condy-
larthra’ and Insectivora. They were also recently consid-
ered to be members of the Cimolesta (Russell & Godinot,
1988; McKenna & Bell, 1997), together with other extinct
groups such as the Pantolestidae and Apatemyidae, which
also occur at Creechbarrow. Following the opinion of Rus-
sell & McKenna (1962: 279) based on cranial anatomy and
Hooker (1986: 338) the paroxyclaenids are here referred to
the ‘Condylarthra’. The dentition of paroxyclaenids is
complete, resembling in other respects also that of primi-
tive condylarths such as Phenacodus and Hyopsodus, in-
cluding enlarged canines and bunodont molars (Lavocat,
1958: figs 20, 26). In other ways, however, it is highly spe-
cialised, with relatively enlarged posterior premolars,
spaced out cheek teeth and absence of upper molar hypo-
cones, as well as reduction of M3 and m3. A peculiarity of
the dentition of paroxyclaenines is the tendency to en-
largement and molarisation of the third and fourth posterior
upper and lower premolars, generally exceeding the suc-
ceeding molars in size. There is significant variation be-
tween the various genera in this dental feature as discussed
below.

The rather unusual pattern of dental wear occurring in par-
oxyclaenines suggests a hard diet. Von Koenigswald
(1983) describes the distinctive abrasive wear developing
on the lingual aspects of the lower molars in Kopidodon
and Paroxyclaenus. This affects particularly the paraconid,
metaconid and entoconid, suggesting heavy wear against
the cusps and protofossae of the upper molar trigons. Kopi-
dodon is known from its skeleton to have been arboreal and
may have subsisted on hard fruits, although unfortunately
no stomach contents have been found in the well preserved
specimens from Messel in Germany (Von Koenigswald er
al., 1992). The enlarged and variably molarised posterior
premolars suggest a transfer of maximal crushing power
forwards in the tooth row, which appears to support such a
dietary regime. Enlarged canines were present and in Par-
oxyclaenus the upper canines are particularly massive and
straight (Teilhard de Chardin, 1922). These may well have
been used to pluck fruit from branches. The latter genus is
also known to have a shortened rostral region of the skull
and enlarged infraorbital foramina, as well as the most ex-
treme molarisation of p4, all possibly indicative of the
modification of the masticatory apparatus in the paroxy-
claenines. Some parallels are apparent with the dentition of
the fruit bats (Megachiroptera), for example Preropus, in
which the canines are large, but the cheek teeth relatively
weak and flattened and spaced apart in a similar manner to



Paroxyclaenus. The enlarged posterior premolars of the
paroxyclaenines seem well adapted to produce a ‘put-
cracker’ effect for a relatively hard dietary regime. The
approximately equal combined crown lengths of p3 and p4
and m1 and m2 in Paravulpavoides cooperi suggests that
this genus is somewhat less advanced than Paroxyclaenus
in the development of this specialised frugivorous denti-
tion. The p3 is however, more molarised in Paravul-
pavoides, supporting its referral to a separate lineage. The
length of the diastemata in Paravulpavoides is quite un-
known at present, although the absence of any interstitial
facets between the lower cheek teeth suggest that the teeth
were similarly set apart.

Russell & Godinot (1988) have made an extensive revision
of the Paroxyclaenidae, recognising two subfamilies. The
Merialinae, described as new, comprising Merialus mar-
tinae Russell & Godinot, 1988, Euhookeria hopwoodi
(Cray, 1973: fig. 6, formerly Dyspterna hopwoodi) and
Spaniella carezi Crusafont-Pairo & Russell, 1967. These
forms are readily distinguished from the nominate Paroxy-
claeninae by their possession of a premolariform p4, with-
out a metaconid and lower molars with a lingual paraconid
close to the metaconid. It is the members of the nominate
subfamily Paroxyclaeninae, comprising the genera Paroxy-
claenus, Kopidodon, Pugiodens and Vulpavoides, which
need to be considered in detail below in comparison with
the Creechbarrow paroxyclaenid.

Vulpavoides cooperi was described by Hooker (1986) with
a single intact M1 as holotype and a possible fragmentary
DP4. The mandibular dentition of this rare paroxyclaenid
has been unknown hitherto. Comparison with other de-
scribed genera and species is hampered by the paucity of
material and gaps in knowledge of the dentitions and their
individual variation. The length/width ratio of the new
specimen of M1 (HZM 3.32598) is 1.65, of the holotype
1.73; Russell & Godinot (1988: 326) gave a revised
length/width ratio for V. germanica of 1.48 and for V. sim-
plicidens of 1.38. This ratio in V. vanvaleni is 1.58 (or 1.60
as estimated by Russell & Godinot 1988: 326). Compari-
sons are summarised below. Van Valen (1965: 392) syn-
onymised Vulpavoides germanica Matthes, 1952, based on
a crushed skull, with Pugiodens mirus Matthes, 1952,
which was described based on a mandibular ramus. He
considered the two specimens occlusally compatible. Pu-
giodens mirus was selected as the senior synonym. Subse-
quently, Hooker (1986: 339) preferred the use of Vul-
pavoides since the holotype ramus of Pugiodens was lost
and in any case Tobien (1969: 28, 35) regarded the synon-
ymy of the two genera as somewhat doubtful. Russell &
Godinot (1988: 324) have, however, given compelling rea-
sons why Pugiodens mirus should be retained as a distinct
taxon and this view is followed here. Hooker (1986: 340)
has outlined differences between the M1 of cooperi and V.
germanica. (See Diagnosis, above). The M3 of V. ger-
manica is only known from its alveolus, which indicates a
narrower and longer crown than Paravulpavoides cooperi
(Van Valen, 1965: Figure 1).

Matthes (1952: 232) gave detailed descriptions and meas-
urements of the mandibular dentition of Pugiodens mirus.
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The p3 is molariform to the extent of having a distinct
metaconid, connected to the protoconid by a small crest,
but no paraconid is present. It measured CL of 5 mm and
CW of 3 mm. The p4 is fully molarised, with a moderately
large lingual paraconid (Van Valen, 1965: 391). The talo-
nid is relatively deep and bowl-shaped, the hypoconid lar-
ger than the hypoconulid. The p4 is the same length as p3,
but broader (CL 5 mm, CW 4 mm) The talonid is shorter
than the trigonid (TRI L 3 mm, TAL L 2 mm.). The lower
molars are progressively smaller than the p4, with a proto-
conulid developed in m1 and m2 (m3 is missing, its size
only determinable from the alveolus). Matthes (1952) de-
scription of the m1 and m2 states that in each the talonid is
longer than the trigonid and each possesses a protoconulid
situated between the protoconid and paraconid, near to the
paraconid. The talonid has a hypoconid, hypoconulid and
entoconid. Whichever of the two conflicting views of the
taxonomic status of Pugiodens is followed, its mandibular
dentition clearly differs in important details from the man-
dibular elements of Paravulpavoides cooperi described
here. The m1 of P. cooperi has no protoconulid, m2 has an
incipient one, while the reduced talonid is shorter than the
trigonid.

Russellites simplicidens Van Valen 1965 has been trans-
ferred by Van Valen (1967: 259) to Vulpavoides. Hooker
(1986: text-fig. 42: E-H) has shown that M1 in V. simpli-
cidens is larger, with more widely spaced paracone and
metacone and cuspate paraconule. Its mandibular dentition
is unknown.

Vulpavoides vanvaleni described by Russell & Godinot
(1988: 326) from the late Lutetian of Bouxwiller Quarry,
Alsace, France is known from an M1 and m3. The M1 of
this species is slightly larger than P. cooperi and has no-
ticeably less transverse proportions and the paracone higher
than the metacone (the opposite pertains in P. cooperi); it is
also lower crowned and has a larger paraconule. The m3
has the trigonid basin widely open and there is no paraco-
nid. The talonid is short and much narrower than the bul-
bous, low trigonid. No protostylid is present. The talonid
bears a small entoconid and the hypoconid is large. This
tooth therefore differs distinctively from the only known
lower molars of P. cooperi of which the m3 is, however, as
yet unknown.

The dentition of Paroxyclaenus lemuroides Teilhard de
Chardin, 1922, is relatively well known and the known
elements of Paravulpavoides cooperi are compared here in
detail with casts of the holotype of Paroxyclaenus in the
Natural History Museum (BM M42146 a and b, Phos-
phorites du Quercy, Memerlein, Lot, France (Figures 7 a,
b)). The M1 of Paroxyclaenus is more robust. Measure-
ments given by Russell & Mckenna (1962: 275) are CL
4.10 mm, CW 6.0 mm, giving a length/width ratio of 1.40
(1.65 — 1.73 in the two known M1’s of P. cooperi). The
stylar projections are similarly rounded, but the metastyle
of P. cooperi is more prominent and the parastyle nar-
rower. The buccal cingulum is scarcely developed and the
mesial crown outline is essentially straight, but distinctly
concave in Paroxyclaenus. The conules are prominent in
the genotype, the paraconule fused with the mesio-buccal
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aspect of the protocone, the metaconule separated from it
by a distinct notch. Both conules are virtually absent in P.
cooperi although possibly affected by wear in HZM
3.32598. The paracone is slightly higher than the metacone
in Paroxyclaenus, the reverse is the case in Paravul-
pavoides. The M3 is more robust and structured in Para-
vulpavoides, with distinct protocone and paracone. The p3
is smaller than the relatively massive tooth of Paroxyclae-
nus, which measured CL 5.0 and CW 3.10 mm in the holo-
type (Russell & McKenna, 1962). This tooth is not molar-
ised, lacking any trace of metaconid, prominent in P. coop-
eri. The talonid is short and slightly rugose, but lacks any
defined cusp, in P. cooperi a single central talonid cusp is
present. The p4 is now lacking in the holotype of Paroxy-
claenus and measurements are not available. It was origi-
nally a massive tooth, exceeding the m1 in size and fully
molarised (Teilhard de Chardin, 1922: figs 38, 86). The
talonid was only slightly shorter than the trigonid and the
entoconid was scarcely developed. The paraconid was low
and described by Van Valen (1965: 389) as moderately
large and lingually situated. The p4 of Paravulpavoides
lacks any paraconid, the talonid is distinctly shorter than
the trigonid and bears three incipient cusps. The metaconid
is distinct, however, but p4 is clearly less completely mo-
larised than Paroxyclaenus. It is noteworthy that the m1 of
P. cooperi is the same length as p4, although with isolated
teeth individual variation could affect relative size. The m1
of Paroxyclaenus measured CL 4.7 mm and CW 3.4 mm
(Russell & Mckenna, 1962: 275). The paraconid of the
holotype m1 is low and scarcely evident in marked contrast
to the prominent, hooked paraconid of P. cooperi, forming
a distinct bulge on the mesio-lingual crown margin. The
talonid is broader and unreduced in Paroxyclaenus, unlike
Paravulpavoides cooperi and has a single, central hypoco-
nid, which is, however, less prominent.

Kopidodon macrognathus (Wittich, 1902; Tobien, 1969)
also has a semimolarised p4, the talonid as long and as
wide as the trigonid, the metaconid strong, but the paraco-
nid vestigial. The p3 in this genus is disproportionately
large, with a single cusp and not molarised, lacking any
metaconid, differing strikingly from Paravulpavoides in
this respect. The m1-2 of this genus also possess normal
trigonids, with the small paraconids situated lingually and
the talonids subequal in length with the trigonids (Von
Koenigswald, 1983: fig. 4), with variably developed talonid
cusps.

Kinkerishella zaisanica Gabunia & Biryukov (1978) from
the late Eocene Aksyir beds, Zaisan depression, Kazakh-
stan, is of obscure affinity, but may be referable to the par-
oxyclaenines, with only the talonid of m1 and an intact m3
known. The talonid of m1 has a high tubular hypoconid,
with distinct entoconid and hypoconulid (Russell &
Godinot 1988: 328, holotype m3, fig. 1, C and D). The m3
completely lacks a paraconid.

The subfamilial status of Paravulpavoides cooperi.

Comparison with an m1-2 (HZM 1.19050; Figure 6) of

Euhookeria hopwoodi (Cray, 1973), a member of the sub-
family Merialinae, from the Lignite Bed of Headon Hill,
shows a striking similarity in the prominent cuspate para-
conid, which is, however, even more strongly lingual in
Paravulpavoides cooperi, forming a projecting bulge on
the lingual crown, in front of the metaconid. In E. hop-
woodi the paraconid is distinctly buccal to the metaconid.
In other respects, however, the lower molar of E. hopwoodi
differs greatly. It possesses a small projecting anterior cin-
gulum, absent in Paravulpavoides cooperi. The talonid of
E. hopwoodi is not reduced. It is as broad and subequal in
length with the trigonid and is furnished with three distinct
cusps. A large hypoconid is attached to the base of the
trigonid much more lingually and the cristid obliqua is very
short. A small, but distinct hypoconulid is present as well
as a low crestiform entoconid. Allowing for the eroded
cusp tips of its protoconid and metaconid, the trigonid of P.
cooperi was at least as high crowned as this specimen of E.
hopwoodi.

Cray (1973: 69, fig. 21) figured and described an isolated
lower molar of ‘Dyspterna’ hopwoodi considered by him to
be an ml. It differs from HZM 1.19050 in having a more
centrally placed paraconid, the talonid slightly narrower
and the anterior cingulum better developed. Russell &
Godinot (1988: 322) however, doubt whether this specimen
is referable to E. hopwoodi, considering its median paraco-
nid anomalous and the tooth most probably an unidentified
dyspternine taxon. Since the m1 and m2 of the holotype
jaw of E. hopwoodi were lacking, the isolated lower molar
described and figured here (HZM 1.19050) assumes par-
ticular importance. The paroxyclaenid affinities of Euhook-
eria hopwoodi appear rather uncertain, but it is clearly not
closely related to Paravulpavoides.

The new genus Paravulpavoides is a very specialised
member of the Paroxyclaeninae, primarily distinguished by
the semimolarised p3 and p4. The m1 however, with its
reduced talonid and prominent very lingual paraconid, ap-
pears unique in the known dentitions of Paroxyclaeninae.
The m2 is also distinctive, with its well developed lingual
paraconid, incipient protoconulid and reduced talonid with
three cusps present. The pronounced mesio-distal shorten-
ing of the M1 and M3 has to be added to this distinctive
dental profile. Hooker (1986: 340), observing the very
shallow mesocylix of the holotype M1 of ‘V’. cooperi con-
cluded that it must have occluded with an m1 with a very
reduced talonid. This prediction is now fully confirmed and
it is predictable that the M2 will have a reduced mesocylix
also.

Although the dentition of Paravulpavoides cooperi is still
imperfectly known, it is clear that it has a very distinctive
dental profile amongst the Paroxyclaeninae. There can be
no doubt, in view of the new elements described here, that
it represents a distinct genus,
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