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Fig. 4.- Most parsimonious phylogentic hypothesis. Numbers at nodes correspond to character in table 1. Only 
synapomorphous characters are depicted; character states for terminal taxa can be gleaned from fIgure 3. 

seems unreasonable to utilize height of the molar trigonid, rounded cusps and presence 
of an M, hypoconulid (Prothero et al., 1988) as unifying characters for such a huge and 
diverse supergrouping of eutherians. The remaining orders above Artiodactyla are 
characterized by at least six autapomorphies; seven if a redevelopment (reversal) of the 
scapula acromion process in embrithopods is allowed. This grouping is equivalent to 
Prothero et al.'s (1988) Pantomesaxonia but with the addition of Embrithopoda. 

The essentiel instability in the cladogram concerns the relative positions of 
Hyracoidea and Perissodactyla within the above mentioned grouping. It costs only three 
more evolutionary step for hyraxes and perissodactyls to form a discrete clade from the 
arrangement in the figured tree. Either characters 49, and 51 are parallelled in both 
groups or they constitute synapomorphies. Character 33, concerning the course of the 
internal carotid artery was coded as a multistate, unordered character. Interestingly, in 
the most parsimonious tree the extra bullar course of the internal carotid artery 
characterises the common ancestor of all groups except artiodactyls (33a), undergoing a 
transformation to the perbullar course in the common ancestor of Sirenia, Embrithopoda 
and Proboscidea (33b). Thus, the transformation of this multistate character has been 
polarized by congruence. Nevertheless, if the less parsimonious arrangement of linking 
hyracoids with perissodactyls is preferred, then character 33a becomes a synapomorphy 
of that group while 33b characterises the group, sirenians, embrithopods and 
proboscideans. Thus, the two derived states of character 33 behave as separate 
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derivations from the primitive transpromontorial course of the internal carotid artery. 
Whatever, there is no strong evidence to unite hyracoids with tethytheres or 
embrithopods. Parsimony dictates that arnastoidy (36) occurred independently in 
hyracoids while pedal anatomy and the state of the jugal (Novacek & Wyss, 1986; 
Novacek et aI., 1988) fail the similarity test of homology (Patterson, 1982) as Fischer 
(1986) asserts. The sister-group relationship between Sirenia and Proboscidea 
(McKenna, 1975) has recently been challenged by Domning et al. (1986) who, based 
on dental evidence, suggested that desmostylians were more closely related to 
proboscideans than were sirenians. Although there is insufficient evidence to include 
desmostyIians in this analysis, Novacek & Wyss (1987) have countered Tassy's (1981) 
suggestion that DesmostyIia lack certain features characteristic of the group Sirenia plus 
Proboscidea, and it now seems likely that Desmostylia do form a natural group along 
with sirenians and proboscideans. Nevertheless, detailed evidence from all aspects of 
desmostyIian anatomy is required before their exact position can be determined. 

This analysis strongly suggests an expansion of Tethytheria to include the 
Embrithopoda. Some thirteen characters support the above clade while an additional 
seven imply a closer association between Proboscidea and Embrithopoda than with any 
other of the groups under consideration. Character 5 concerning orbital expansion of the 
maxilla and reduction of the palatine was coded as a multistate unordered character. The 
most parsimonious solution dictated that the three states be polarised in a transformation 
series leading from exclusion of the palatine from the anterior orbit (Sa) in the common 
ancestor of thethytheres, to the extreme orbital reduction of the palatine in the common 
ancestor of embrithopods and proboscideans. In proboscideans the final step of 
complete elimination of the palatine from the orbit is autapomorphically attained (5c). 

CONCLUSIONS 

The foregoing c1adistinc analysis of anatomical characteristics drawn from all 
non-dental aspects of ungulate anatomy implies that the Embrithopoda occupy a 
position phylogenetically closest to Proboscidea. The long held association of hyraxes 
with arsinoitheres (Andrews, 1906; Gregory, 1910) or indeed, with proboscideans and 
sirenians together (Novacek & Wyss, 1986; Novacek et aI., 1988; Shoshani et al., 
1979; Simpson, 1945), is unsupported by available morphological evidence. Fischer's 
(1986) proffered sister-group relationship between perissodactyls and hyracoids is found 
to be less parimonious than an alliance of Perissodactyla with tethytheres to the 
exclusion of hyraxes. 
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PLA1E I 

A: lateral view of young skull CGM 7805. 

B: explanatory diagram of CA). 
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PLATE 2 

Palatal view of A. zitteli BMNH 8463. White circles'" reconstructed teeth. 
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PLATE 3 

a: lateral view of the right orbital mosaic, BMNH 8463. 

b: anterolateral view of left orbital region depicting skull foramina BMNH 8463. 

c: explanitory diagram of (a). 

d: explanitory diagram of (b). 
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PLATE 4 

a: occipital view of partial skull BMNH 8800. 

b: lateral view of right temporal portion of cranium, BMNH 8462. 
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PLATE 5 

A: palatal view of juvenile skull showing deciduous dentition, AMNH 13505. 

B: explanitory diagram of (A). 
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PLA1E 6 

a: ventrolateral view of left basicranium, BMNH 8000. 

b: ventral view of basicranium, BMNH 8000. 

c: explanitory diagram of (c). 

d: explanitory diagram of (b). 
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PLA1E 7 

Right peliotic bone, BMNH 8000. 

A: medial view with explaitory diagram. 

C: ventral view with explanitory diagram. 

E: dorsal view with explanitory diagram. 

Right periotic bone, YPM 29982. 

B: medial view with explanitory diagram. 

D: ventral view with explanitory diagram. 

F: dorsal view with explanitory diagram. 
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