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EDITORS NOTE 

 

This fasciculus concludes Volume 1. of these Memoirs. 

Attention is called to the fact that the second section of Part ii., which describes the 

Physical Features of Lake Callabonna, has been independently paged, with the intention that 

it should serve as an introduction to the remainder of the volume, which deals with the 

description of the remains found in that locality. 
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DESCRIPTION 

OF 

SOME FURTHER REMAINS 

OF 

GENYORNIS NEWTONI, Stirling and Zietz. 

By E. C. STIRLING, M.D., Sc.D., C.M.Z.S., F.R.S., Hon. Director South Australian Museum. 

Plates XXXVI - XXXIX 

 

Parts ii and iii of Vol. 1. of these Memoirs (pp. 41-110) contained a description of some of 

the bones of Genyornis newtoni. A further contribution to this subject is now submitted which 

deals with the remainder of the bones of this bird at present available. No further remains of it 

have been discovered since the previous descriptions were written.* 

SKULL. 

Pl. XXXVI. 

As has been stated in a previous Memoirt three individual skeletons of Genyornis were met 

with in one circumscribed locality at Lake Callabonna besides odd bones found at various parts 

of the Lake. In the case of one of these skeletons, only, was it found possible to remove, and 

preserve entire, a friable mass of broken fragments representing the skull. Unfortunately, in 

addition to the innumerable fractures, this skull had suffered such great distortion from pressure 

affecting it laterally that anything approaching a satisfactory reconstruction was quite 

impossible in spite of much time and trouble spent upon it by the, then, Assistant Director of 

the Museum (Mr. Zietz). 

The only way in which it could be treated was to remove it en masse with the portion of 

the clay in which it lay embedded and to set the whole, at the time of excavation, in a  

  

* It will be noticed that the present communication appears under one name only. Mr. 

Zietz, who was associated with the authorship of all but one of the series of Memoirs dealing 

with the Callabonna fossils, having recently retired from active work in connection with the 

South Australian Museum, it only remains for the present writer to express his regret that he no 

longer has the advantage of the skilful co-operation of his former colleague who was so closely 

and for so long identified with this work. At the same time the writer desires to acknowledge 

his obligation to Mr. F. R. Zietz, who was associated with his father both in the work of 

obtaining many of these fossils and in that of their subsequent preparation and care. 

t Mem. R. Soc. of S.A., vol. 1., pt. ii., p. 47. 
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foundation of plaster of Paris. Subsequently, on reaching the Museum after a very rough 

journey, as many as possible of the broken fragments were fitted together and fixed in position.* 

In spite, however, of all the pains that could be bestowed, it fails to yield information as to its 

shape or as to many other important structural points. Almost alone amongst the various parts 

the occipital condyle has remained intact and in position, but the adjacent regions are greatly 

damaged. By the replacement of the broken parts of the orbit it has been possible to give some 

sort of form to the roof and upper margin of that region, but the whole of the rest of the skull, 

with the upper and lower mandibles, has been crushed flat, minutely broken, and, in part, 

telescoped. The one quadrate bone found associated with this skull, which will be described 

later, was damaged to a considerable extent, and only a part of the separated maxillo-jugal arch 

was preserved. 

Fortunately we possess specimens from another bird representing in better, though still in 

much broken condition, nearly the whole of the left ramus of the lower jaw with an attached 

portion of the right, a less damaged quadrate, and a separate fragment comprising the occipital 

condyle to which small portions of the lateral and basi-occipital regions remain connected. 

These fragments have yielded some information additional to that derivable from the skull. No 

details, however, are obtainable as to the form and structure of its base or of the upper mandible 

as a whole. 

Notwithstanding these unfortunate defects, the skull, though crushed and in some respects 

distorted, has remained a single and, more or less, coherent mass, so that it is possible to give 

its extreme length, with a fair approximation to accuracy, as affording some index of its size. 

The length measured from the occipital condyle to the tip of the lower mandible is 290 mm., 

and this antero-posterior measurement would have been exceeded if the most prominent part 

of the occipital bone could have been taken as the posterior point, but that region was 

unsuitable from its broken and crushed condition. The maximum height of the skull (measured 

from the vertex to the inferior margin of the lower mandible) is 150 mm., and it is probable 

that in this region at least the measurement given is a fairly accurate representation of its size. 

From the front of the orbit forwards, however, it is certain that the crushing has greatly 

exaggerated the vertical width. 

Owing also to the similar crushing of the hinder region no certain statement can be made 

as to the inclination of the occipital plane or of the size, shape, and axial direction of the 

occipital foramen, nor indeed as to any of the details of that part. 

The occipital condyle (p. XXXVI., figs. 1, 2, 3, O. C.) as represented by the separate 

fragment, is sessile, its base of attachment, when viewed from the ventral surface, being 

broader, transversely, than the condyle itself. Viewed from behind and from a little below, its 

contour is almost circular, though, when seen from a point a little dorsad of the axis of entrance 

of the neural canal, or from the side, a distinct flattening of its upper surface is observable (fig. 

3), and this flattened area is evenly continuous with the similar flat  

  

* As was generally found to be the case with the more fragile of the Callabonna fossils, 

the underside of this skull was in a better condition than the upper, and it is that surface 

which, after an attempted restoration, is figured. 
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and smooth surface of the basi-occipital neural floor. The lateral transverse diameter of the 

condyle is 13 mm. (in the condyle of the skull it is 2 mm. greater) and slightly less than the 

former figure, dorso-ventrally, in consequence of the flattening of the upper surface. It shows 

no trace of a median groove or dimple. In an adult ostrich and emeu the lateral transverse 

measurements are 10 mm. and 8 mm. respectively. 

The separate fragment depicted in figs. 2 arid 3, from which these details have been 

principally derived, is, unfortunately, too limited in extent to permit of a description of the 

adjacent parts; but there would appear to have been a precondylar fossa, though its depth and 

the character of its incline to the basi-temporal platform cannot be stated. Foramina, presumably 

for the vagus nerves, are situated slightly below the median horizontal plane of the condyle, 

and are separated from one another by little more than the width of the base of this structure; 

internally one of these is seen to open by a similar aperture at the ;unction of the neural floor 

and lateral wall. In advance of this internal foramen, and situated at a larger higher level, is a 

larger oval aperture the external opening of which is amongst some exposed cancellous tissue 

situated a little in front and ventrad of the vagus foramen. 

From many broken fragments it has been possible to restore a portion of the orbital roof 

and margin, and if these fragments have been correctly placed, which is not altogether certain 

owing to their comminution, the orbital margin forms a curve of less radius than in the ostrich, 

rhea, and emeu, in this respect conforming more nearly to the marginal curve in the few species 

of Dinornithidae to which I can refer. Judging from a basal remnant a postorbital process seems 

to have existed, but the preorbital, if it was present, has been lost: had it existed its effect would 

have been to diminish still farther the radius of curvature, or otherwise modify its contour. 

MANDIBLES.-As already stated, both mandibles of the skull under consideration 

particularly the upper, have been greatly crushed and distorted, so that what little can be said of 

these parts will appear in the description of separate fragments representing, them from another 

skull. In the case of the lower mandible, belonging to the skull, however, the natural outline of 

the right ramus has been partially preserved and, so far as its general dimensions are concerned, 

they accord with those of the separate fragment subsequently to be considered; it can be seen 

also, from the presence of part of the articular surface for the quadrate, that its hinder end 

reached backwards as far as, or even slightly beyond, the vertical level of the occipital condyle. 

Thus the whole length of this mandible is about equal to that of the skull. 

QUADRATO-JUGAL (pl. XXXVI., fig. 1, Q. J.)-A slender, disconnected fragment 

having a length of 75 mm., which belongs to the skull under discussion, has the appearance of 

forming part of the maxillo-jugal arch, and has been photographed with the skull in its 

approximate position. Its presumed hinder end is expanded and flattened, presenting a slightly 

concave facet. But if this be the facet for the quadrate it is noticeably smaller  
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than that which will be described for it in the description of that bone. As the latter, however, 

has undergone some restoration, though only it is believed of a superficial excoriation, it may 

be that the quadrate facet, as now restored, represents more than the proper articular surface. 

Anterior to this expansion the shaft is somewhat laterally compressed for about half its length, 

while for the greater part of the remainder it is triangular in section, though, close up to the 

broken anterior end, it becomes flattened dorso-ventrally. Its average thickness only slightly 

exceeds that of the corresponding bone in the ostrich. 

 

LOWER MANDIBLE.* 

Pl. XXXVII., figs. 1 and 2, and lower part of fig. 3. 

From the remains of one of the bird skeletons it has been possible to restore, with much 

piecing together of numerous small fragments, most of the left ramus of the lower mandible 

with about the anterior quarter of the right; fortunately the two fragments belong to the same 

jaw and include the symphysis. 

The fragment of the left ramus, which has a length of 258 mm. when measured from the 

upper end of the symphysis to the broken posterior end, appears to comprise the whole of the 

ramus up to the anterior part of its mandibular articulation if, as seems probable, a smooth 

area indicated at A in fig. 1 be a part of this surface, but someuncertaintyon the point arises 

from the crushing and displacement that has taken place in this region, and, in any case, the 

hinder and expanded part of the articulation is absent. The ramus is characterised by its great 

breadth, being, at its narrowest part (about two inches behind the symphysis), 34 mm. wide 

and, at its broadest (about the same distance from its hinder end), 65 mm. Both upper and 

lower margins are even save for the irregularities caused by the piecing together of the 

fragments, and both the external and internal surfaces are remarkably flat and devoid of any 

salient features except for a moderately elevated irregular ridge, or elevation, situated at the 

hinder part of the inner face just below the surface (A), believed to be part of the mandibular 

articular surface. The ridge is directed obliquely downwards and backwards, and would 

appear to furnish in part, at least, a thickened base of support for the mandibular articular 

surface, the greater portion of which has been lost. It may be, however, that the elevation is 

partly due to the irregular juxtaposition, in the process of mending, of the numerous fragments 

into which the whole ramus was broken. 

There is also a low ridge, not shown in fig. 1 but best marked on the inside of the fragment 

of right ramus, which runs backwards for a short distance from a point below the middle of 

the symphysis. Ventrad of this ridge the surface of the bone is somewhat concave, and 

towards the front part of this depression is a foramen apparently of a vascular nature. 

  

• As previously stated (vol. I., pt. II., of these Memoirs), the generic name Genyornis is 

founded upon the large size of the lower mandible. 
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The natural thickness of the bone has been somewhat obscured by the considerable 

amount of necessary repair, but it may be taken as averaging about 5-6 mm. Towards the 

hinder end it becomes rather thicker and still more so in the region of the posterior ridge that 

has been described as existing on the inner surface. 

The length of the symphysial junction measured along its inner surface is 37 mm., and the 

angle of inclination of that line to the horizontal as the jaw rests on its lower border is 260 (fig. 

3). This angle contrasts with the, almost, horizontal disposition of this part in the emeu, ostrich, 

and rhea. Anteriorly the contour of the symphysial junction from above downwards is distinctly 

convex, and the character of the curve of the front of the jaw along the upper border of the rami 

is shown in pl. XXXVII., fig. 1. 

Every endeavour has been made in the restoration to set the parts of the two rami, which 

were separated at the symphysis, at their proper angle toward one another, and it is believed 

that this has been accurately done. Nevertheless, in consequence of the numerous fractures it 

is not possible to be absolutely certain on this point, and a very slight angular error at the 

symphysial junction would, of course, make a considerable difference in the degree of 

divergence of the two rami. Assuming, however, that the junction has been correctly restored, 

the angular divergence of the two rami is such that, were the right ramus of the fossil continued 

to the same length as the left their hinder ends would have been separated 'by a transverse 

distance of 140 mm.; and if the left ramus of the fossil jaw does not represent the whole length 

of the intact jaw, though it probably nearly does so, then this distance would have been still 

greater. If, then, no considerable error has been made in the angular coaptation of the rami-and 

the possibility of error is considerable- the head of Genyornis must have been of great lateral 

width. 

 

UPPER MANDIBLE. 

Pl. XXXVII., fig. 3 upper part, and fig. 4. 

Associated with the portions of the lower mandible that have been described were 

fragments of the right side of the premaxillary part of the upper mandible which have been 

pieced together into a continuous fragment 150 mm. long. The shape of the alveolar contour 

of this fragment and the fact of the perfect adaptation of its front part to the margin of the right 

lower mandibular fragment indicate that the front end of the former probably reached close up 

to the rostral apex, and in fig. 3 the two fragments are placed in their supposed proper relative 

positions. The fragment consists of part of the horizontal or palatal plate (fig. 4, B) which is 

flat and smooth on both surfaces, and of a rather less width of the ascending, or lateral, plate 

(figs~ 3 and 4, c). The latter is gently convex on its outer surface and makes an angle of about 

500 with the former at the middle of the fragment. Towards the anterior end this angle becomes 

progressively smaller, while towards the opposite extremity it becomes greater. The internal 

angle enclosed within the junction of the ascending and horizontal plates is rounded off by the 

continuity of their  
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inner tables and the outer angle, save for the marks of junctions of the several constituent 

fragments, forms a sharp, and even, alveolar border. 

Unfortunately, however, the fragment is insufficient to furnish certain evidence as to the 

form of the culmen and as to the shape of the beak generally, nor, as has been stated, can further 

information on these points be derived from the skull itself. 

 

QUADRATE. 

Pl. XXXVI., figs. 4-8. 

Of the two quadrates secured, one from the right side, which will be designated as "A" (figs. 

4 and 7) belongs to the skull which has been considered; the other, a left bone, "B" (figs. 5 and 

6) was, with parts of the upper and lower mandibles, all that could be saved from another skull, 

which was otherwise irretrievably damaged. Fortunately the deficiencies in the one bone are for 

the most part supplied by the other, though the two differ in some respects. 

Referring in the first place to the, on the whole, better conditioned left bone "B," its marked 

triradiate shape suggests a convenient basis for description. It may thus be considered as 

consisting of a dorsal ray, or otic process (A) bearing the head for articulation with the tympanic 

cavity, an antero-internal ray constituting the orbital, or metapterygoid (Parker), process (B) and 

a ventral ray (C) with which is articulated the lower mandible, quadrato-jugal, and pterygoid 

bones. 

The head (pl. XXXVI., figs. 4-8 d) forms a single, oval convexity presenting no indication 

of subdivision into two parts by a capitular groove. There is, moreover, no trace of the marked 

production postero-mesiad of the hinder part of the head which abuts against the exoccipital, 

such as is seen to exist in the emeu, cassowary, ostrich, rhea, and to a less extent in the 

Dinornithidae and Apteryx. Ventrad of the head the otic process may be described as irregularly 

trihedral, the three surfaces being defined by (1) an anteromesial* sharp border (pl. XXXVI., 

figs. 6 and 7, e) which descends from the corresponding aspect of the head becoming continuous, 

ventrad, with the upper border of the orbital process; (2) a postero-mesial border (figs. 6 and 7, 

f), also sharp, which runs from that aspect of the head to about the centre of the triradiate system; 

and (3) an antero-external border (figs. 4 and 5, g) which, starting from the head as a single 

ridge, shortly divides into two; of these the more externally, or posteriorly, situated (fig. 5, h) 

which forms the main continuation downwards of this border is, for the most part, prominent 

and anteflected, but it soon runs out. The other, less prominent, ridge (fig. 5, i) diverges gently 

from the preceding and, crossing the anterior surface, meets the antero-mesial border midway 

between the head and the tip of the orbital process. 

  

*The relative positions assigned to the various borders and surfaces in this bone are, of 

course, based on the assumption that the fossil quadrate has the same set as in the existing 

ratitite birds. 
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Of the three surfaces of the otic process thus defined the anterior (fig. 4, j) lying between 

borders 1 and 3 forms a very shallow groove in the upper and deepest part of which, just 

below the head, is a very small foramen, apparently for vascular purposes. Crossing this 

surface obliquely at its lower part is the more internal of the two ridges into which the 

antero-external border has been described as dividing. These two ridges enclose a narrow 

furrow between them (between hand i in fig. 5). 

In "A" a fracture (shown in fig. 4 below j) has removed the two ridges, if they ever existed, 

but the surface of the bone is at that part raised, and this would appear to have been a base for 

some kind of elevation. In this bone, moreover, the anterior surface above the place of fracture 

is flat instead of forming a shallow trough as in "B," and there is no foramen. There is no sign 

in either bone of a facet at the lower part of this surface for direct articulation with the 

zygomatic process such as exists in the emeu, but not in the skulls which we possess of the 

other living ratitite birds.* 

The mesial surface of the otic process (figs. 6 and 7 k) lying between borders 1 and 2, 

which diverge as they descend, is flat for its upper third, and the remainder forms in "B" a 

deep fossa which, at its most ventrally situated part, extends nearly through the thickness of 

the bone. 

In "A," at the corresponding position, the depression is much less pronounced, and a small 

circular foramen, apparently of a vascular nature, opens into it at about its centre. In "B" there 

is a similarly situated aperture of smaller size, and a larger one may also have existed, but the 

point is rendered not quite certain by a small fracture at the bottom of the fossa. This is the 

situation at which a large pneumatic foramen is described as existing in the quadrates of the 

Dinornithidae t. Comparing the quadrates of other ratitite birds in respect of this foramen I 

find, as Parker states, that there is a mesially situated aperture in the ostrich, but in one skull 

there is a second, smaller foramen on one of the bones on the postero-internal surface at exactly 

the same level; but this does not exist in any other of the ostrich quadrates. In a skull of Rhea 

americana there is a large opening, apparently of a pneumatic character, on the postero-

internal face just below the head, and in two emeu skulls the single opening is on the same 

surface at about the middle of the otic process. A similar condition obtains in both quadrates 

of a cassowary (C. galeatus). In an adult skull of Apteryx bulleri there is a very small aperture 

;ust below the head on the same, postero-external, surface in one of the quadrates, but on the 

other two small depressions only which do not penetrate the bone. 

Parker states that in the Dinornithidae there is a constant foramen of variable, but 

sometimes of large, size on the mesial surface, and, in some instances, a second on the 

posterior, the ostrich being, according to his statement, the only other ratitite bird in which the 

joramen is similarly situated. 

  

* cf. Cranial Osteology, Classification and Phylogeny of the Dinornithidae. T. J. Parker, 

Trans. Zool. Soc., vol. XIII., P.405. 

t Loc. cit  
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In none of the quadrates of existing ratitite birds do I find any aperture corresponding to 

that mentioned as occurring high up on the anterior face of one of the fossil bones. 

In respect, therefore, of the situation of the foramen-and it is doubtful if the point has any 

classificatory importance-the quadrate of Genyornis corresponds to that of the moas, and, 

within limits, to that of the ostrich. In the Callabonna fossil, however, the size and shape of 

the foramen suggest a vascular, rather than a pneumatic, purpose, and it is both relatively and 

absolutely larger in the ostrich, emeu, and cassowary. 

The external surface (opposite A in figs. 4, 5, 6, and 7) lying between borders 2 and 3 

forms, on the inner side (in "B "), a transversely convex, smooth ridge which descends to the 

upper limit of the quadrato-jugal facet, while external and parallel to this ridge is a shallow 

groove* which runs out at about the centre of the three-rayed figure. In "A" both ridge and 

groove are indistinctly represented, the latter possibly partly because of the loss by fracture 

of a projection portion of bone corresponding in position to the two ridges described in 

connection with the antero-external border. 

The orbital process (B) is, if the measurement be taken from the geometric centre of the 

three-rayed figure, equal in length to the otic. It is nearly straight, having only a very slight 

curve ventral-wards, and generally compressed laterally; its apex is subacutely pointed and 

very slightly inflected, the appearance of this latter condition being accentuated by the 

presence of a protruberance on the outer surface near the tip. The mesial surface of this 

process is, in "B" somewhat deeply excavated (see figure 6), and in the same bone there exists 

a small, but distinct, conical tubercle (indistinctly shown at l in fig. 6) situated somewhat to 

the mesial side of the dorsal border a little ventrad of a point midway between the head of the 

bone and the apex of this process. In "A" neither the excavation nor the tubercle exists, and 

the whole process is distinctly narrower, dorso-ventrally, though it is possible that, by some 

necessary mending, the true proportions have not quite been preserved. In the general shape 

of this process the nearest approach to the conditions found in Genyornis occurs in the emeu, 

but in this bird it is considerably shorter, wider, and blunter, so that the resemblance is not 

close. In its relative length in the living ratitite birds the A pteryx comes nearest, but here the 

contours of the dorsal and ventral borders are respectively concave and convex, as they are 

also in the ostrich, whereas in the fossil the curves, though slight, are reversed as they are in 

the emeu, though here, also, the curvature is very slight. In the cassowary the process is almost 

straight, the upper and lower borders practically parallel, and the end squarely truncated. 

That which is sometimes called the body of the quadrate forms, in the fossil, a distinct 

ventral ray (c); this is compressed, rather shorter, broader, and considerably stouter than the 

other two processes, and its antero-internal angle is markedly produced inwards and 

forwards. The mesial surface shows a depression (fig. 6, m) deeper than that described on the 

corresponding surface of the orbital process, but not so deep as that upon the otic. This 

depression is bounded in front by a prominent ridge which is continuous above with 

  

* This groove is not shown distinctly but it runs to the right of, and nearly parallel to, the 

inflected ridge h in fig. 5. 
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the postero-median border of the otic process. All these features are less marked in "A" than in 

"B," from which latter bone the description has been taken. 

The whole of the distal and ventral end of this ray which, in the presumed natural position 

of the bone, faces also a little outwards. forms a single elongated slightly undulating articular 

facet for the lower mandible (figs. 7 and 8, n) which has a contour not unlike that of a 

diminutive boot sole; in such comparison the part corresponding to the heel is the more 

externally situated. The mesial end of this surface (figs. 6, 7, and 8, o) turns abruptly, dorsad, 

almost at a right angle to the main, or ventral, part forming an accessory facet which, however, 

is continuous with, and forms merely an addition to, the main part. There is, at any rate, no 

sign of a division of the facet into two parts as occurs in the existing ratitite birds, and it may 

be that the accessory facet in the fossil represents the more posterior of the two separated 

surfaces found in the latter. Speaking of the quadrates of these birds, Mary L. Walker* states 

that the inner and outer facets of the mandibular articulation are not clearly separated by a 

groove, but in all those I have examined the separation is quite distinct. The shape and 

disposition of the surfaces of this part of the bone differ much from that in the living ratitites. 

On that part of the ventral ray which has been described as produced inwards and forwards 

is a small and not very distinct facet (figs. 6 and 7, p) which is presumably that for the 

pterygoid; this is, in "B" very slightly convex, and, in "A" very slightly concave. This facet is 

contiguous to, and apparently continuous with both the main mandibular surface and its 

accessory extension mesiad, the planes of the three being set almost at right angles to one 

another. The appearance of the surface of the bone does not suggest that there was any 

extension of the pterygoid surface along the mesio-ventral aspect of the base of the orbital 

process such as occurs in the emeu, cassowary, ostrich, and rhea. In the first two of these there 

is, in addition, a further extension of the same facet for a considerable distance upwards on the 

mesial aspect of the orbital process. If the above interpretation is correct-and the facet is in 

both cases rather indistinct-the pterygiod surface in the fossil is both absolutely and relatively 

very small. 

The facet for articulation with the quadrato-jugal (figs. 4 and 5, q) has been lost in the bone 

"B" so that the description of this part has been derived from "A" in which it is intact save for 

a slight loss by fracture of its dorsa-posterior angle and for a slight superficial abrasion. The 

lost parts have been restored in "B" in conformity with their appearance in "A" and the 

excoriated articular surface of the former has been covered with a thin coat of composition to 

prevent further abrasion. 

The quadrato-jugal surface forms a subquadrate facet of considerable relative size which 

is sessile on the outer aspect of the ventral ray. As far as can be seen from the uninjured part, 

the surface is flat, though this cannot be positively asserted for the whole of it owing to the 

superficial abrasion that has been mentioned. The width of the ventral  

  

* Studies from the Museum of Zoology in University College, Dundee, Dec., 1808, p. 3. 

In this paper the author makes a comparative study of the quadrates of many groups of birds. 
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border of the facet is coincident with the thickness of the ray itself at that point, but the 

similar diameter of its dorsal border is nearly twice as great as that of the ventral, this 

condition resulting from the considerable production, posteriorly, of the hinder angle of the 

low base on which the facet stands. 

At its ventral border the facet meets, and is apparently continuous with, the outer margin 

of that which has been described as the main mandibular facet, the two surfaces being set 

nearly at a right angle with one another. 

This sessile form of the quadrato-jugal facet contrasts markedly with its condition in the 

other ratitite birds that have been mentioned in comparison; for in these the articulating facet 

is borne on a prominent pedicle, the presence of which, in addition to the otic, orbital, and 

mandibular processes, confers upon the quadrates of these birds a distinctly four-rayed, instead 

of three-rayed, form. In all these birds, moreover, the articulating surface is distinctly cupped. 

Thus it will be seen that in many respects the Genyornis quadrate differs very considerably 

from that of the existing ratite birds. 

 

PELVIS. 

Pls. XXXVIII. AND XXXIX. 

As was unfortunately the case with other large, complex, and more or less fragile bone 

masses found at Callabonna, such as the skulls of Diprotodron and Genyornis, the pelvis, also, 

of the latter was in all cases found greatly broken, and, except for some of the more solid 

portions, much distorted by the pressure conditions that had affected it while still in the ground. 

Consequently, though portions of at least four pelves were obtained, they, for the most part, 

consisted only of fragments of limited extent, and, generally, broken condition. Of one pelvis 

only were the parts present numerous enough or sufficiently well preserved to permit of a 

partial restoration of the whole. 

In the pelvis so restored (pl. XXXVIII., fig. 1) it is to be noted that, apart from absolute 

deficiencies to which reference will be directly made, the compression process, acting in a 

dorso-ventral direction on the fragile and wet bone, has so affected the postacetabular half that 

the natural contours, angles and prominences have been more or less completely obliterated. 

The dorsal iliac plane has in this way been converted into a convexity in the transverse 

direction, as also has the posterior iliac fovea, and the supratrochanteric angles of the ilium, if 

they ever existed, have been crushed out of existence. The whole pelvis, moreover, has become 

more or less compressed laterally with consequent great reduction throughout of its transverse 

diameters. From this cause the ischium and pubis of each side have been pushed much nearer 

the mesial vertical plane than should be the case. There has been some, though probably not 

considerable, loss of the anterior borders of the ilia, and, if the general form resembled that of 

the pelvis of the emeu and cassowary, there is also complete loss of the thin antero-ventral iliac 

plates which, diverging as they descend, overlap and, in great part, conceal the pre acetabular 

vertebrae in the  
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intact pelvis. There is also on both sides deficiency in the bone in the region of the posterior 

superior angle of the ilium where this part lies external to the caudal vertebral series. 

From want of insufficient material it has been found impossible to make good, in the 

restored specimen, all these and some other defects, but fortunately a few parts belonging to 

other pelves have escaped similar distortion, and these to a certain extent supply deficiencies 

of the former. 

Allowing for the various defects, and especially taking into account the depression and 

distortion of the dorsal iliac plane, the fossil pelvis in its principal proportions and 

ascertainable details bears a marked resemblance, on an enlarged scale, to that of the emeu 

and cassowary, the pelves of the two latter being so much alike as to be with some difficulty 

distinguishable. 

SIZE AND PROPORTIONS. -The extreme fore-and-aft length of the fossil pelvis, 

measured in a straight line from the tip of the lateral horn of the anterior vertebral articular 

surface to the most posterior point, which is on the hinder border of the junction between the 

pubis and ischium, is 635 mm. Comparing the length proportions of the pre-and postacetabular 

moieties, estimated by the distance from the centre of the acetabulum to the anterior and 

posterior points above mentioned, they are 232 mm. to 435 mm. respectively. 

The corresponding dimensions in an adult cassowary and ostrich are shown m the 

following table :-  

 

- 

Extreme 

antero-

posterior 

length in mm. 

Preacetabular 

length in mm. 

Postacetabular 

length in mm 

Ratio of pre- to  

postacetabular 

length. 

Genyornis newtoni 635 232 435 100: 187.5 

Dromaeus novae-hollandiae 318 126 198 100:157 

Casuarius  318 127 200 100: 157.4 

Struthio camelus 617* 157 490* 100: 313 

 

The postacetabular length in proportion to the preacetabular is, therefore, somewhat 

greater than in the cassowary, but considerably less than in the ostrich. 

THE PELVIC VERTEBRÆ.-In the emeu and cassowary, in which the pelvic vertebral 

arrangements are almost identical, the most anterior of the constantly ankylosed vertebra: is 

the 27th of the series counting from the atlas. This corresponds to the first. of a series of eight 

which Mr. Mivart terms "lumbar." t 

  

* In the ostrich pelvis the hinder limit of these measurements is the most posterior point 

of the descending process of the pubis; in the emue and cassowary it was stated in the case 

of Genyornis 

t Trans. Zool. Soc., vol. VIII., p. 385. Axial Skeleton of the Ostrich; and vol. X., Axial 

Skeleton of the Struthionidae. 
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The separable prepelvic vertebra of Genyornis in the Museum collection are too limited 

in number and too imperfect in condition to afford data for estimating with any degree of 

accuracy the ordinal rank of the first ankylosed vertebra in the fossil* (pl. XXXVIII., fig. 1, 

and pl. XXXIX., figs. 1 and 2 I), but, apart from its position as the first of the ankylosed 

pelvic series, this vertebra is in respect of some of its details, though these are very 

imperfectly manifested, comparable, so far as they go, to the 27th of the emeu and cassowary. 
t 

Its front articular face (pl. XXXIX., fig. 2 I) is transversely concave to the extent of nearly 

a semicircle, and, on the outer aspect of each of its lateral horns, is a small circular flat 

parapophysial facet (pl. XXXVIII., fig. 1 A) for an articulating rib, or rib-like appendage, of 

which latter, however, no trace was found. The ventral surface of the centrum is, as it were, 

pinched up into a median longitudinal ridge (pl. XXXIX., fig. 1 B) which shows a narrow 

elongated fracture scar along its whole length, suggesting the previous existence of a more 

prominent mesial hypapophysis which has been broken off. 

In the restored pelvis the transverse, or diapophysial, process (pl. XXXVIII., fig. 1, and 

pl. XXXIX., fig. 2. C) has been considerably damaged on one side, and on the other its features 

are quite obscured by the intrusion amongst its broken fragments of a mass of irremovable 

concretionary limestone, and both sides have been driven towards the mesial plane. There is, 

however, just visible on one side of the fragment represented in pl. XXXIX, figs. 1 and 2, 

though not discernible in the illustrations, a small, smooth, concave area which has the 

appearance of a costal facet. In the restored specimen both these processes have been lost. 

Ventrad of the diapophysis the centrum shows a shallow depression. 

The prezygapophyses (pl. XXXIX., fig. 2 D D), well preserved in the restored pelvis, 

though driven much closer together by crushing than they should be, are large, oval, very 

slightly concave, and face to an almost equal degree upwards and inwards. The entrance of 

the neural canal (pl. XXXIX., fig. 2 E) is funnel-shaped and circular, and indications of the 

long neural spine (pl. XXXIX., fig. 2 T) can be recognised in the mass of concretionary deposit 

that has infiltrated its substance and into the space between it and the iliac wings. 

In the vertebra which succeeds posteriorly are to be perceived a similar longitudinally . 

disposed, broken base of a median hypapophysis, a damaged, and partially dislocated, 

diapophysial process, and an abraded parapophysial elevation. Between this and the preceding 

vertebra is a large intervertebral foramen (pl. XXXVIII., fig. 1 F)-the only aperture of this kind 

that is distinguishable in connection with the preacetabular segments. 

  

* For description of the prepelvic vertebrae in Genyornis see Mem. R. Soc. of S.A., vol. 

I., pt. III. 

t Most of the descriptive details of this and other of the succeeding fossil pelvic vertebrae 

are derived from the fragment shown in pl. XXXIX., fig I, in which the parts present (though 

imperfect) are un distorted. In the restored pelvis figured on pl. XXXVIII., though all the 

vertebral elements are present in a continuous series, they are mostly devoid of details, 

consisting practically of centra only. They have, moreover, been considerably crushed, and it 

is recognised that the description of the vertebrae is unavoidably very incomplete and that even 

those features which find mention are, through their obscurity, for the most part 

indistinguishable in the figures. 
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In the next vertebra the only features retained are the abraded, diapophysial processes, 

and the individuality of the succeeding element is only revealed by a barely distinguishable 

prominence serially homologous with the parapophyses of its predecessors. 

At least four individual, but completely ankylosed, vertebrce are thus far recognisable, 

though their details are for the most part so obscure as to be indistinguishable in the figures. 

The fifth and sixth of the “lumbar" series are shown in pl. XXXIX., fig. 2, V. and VI.; the 

former is characterised by the possession of a stout and, dorso-ventrally, thick lateral process 

(G) which abuts against, and is completely synostosed with, the median side of the most 

ventral and preaxial part of the iliac contribution to the acetabulum In the succeeding, or sixth, 

segment the corresponding lateral process (H) is of equal thickness dorsoventrally, but three 

times as wide antero-posteriorly, as its homologous predecessor; this abuts against, and is 

similarly synostosed with, the mesial side of that part of the acetabulum which is formed by 

the ischium and pubis. The interspace between these two lateral processes is reduced to a 

relatively small oval aperture (seen in the figure between G and H) about half an inch long in 

its greatest diameter. This intervertebral aperture appears only on the one side, for on the other 

the lateral process corresponding to the fifth vertebra has been lost. 

The two last mentioned vertebrae, viz., those considered as the fifth and sixth of the 

ankylosed lumbar series correspond in position with the 32nd and 33rd in the vertebral 

column, and with .the sixth and seventh of the lumbar set, in the emeu and cassowary. In these 

birds, also, the lateral process of the more posterior of the two exceeds in width that of its 

predecessor, but the difference in width is less marked, being in the proportion of about two 

to one in the emeu, and of about one and a half to one in the cassowary. It is, however, possible 

that the segment which has been considered as the fourth of the pelvic series may really 

consist of two short segments not separately distinguishable by reason of their intimate 

coalescence and the absence of differentiating features. Should that be the case, the number 

of vertebrae in the fossil, within the limits described, would be the same as in the two existing 

birds, and, in both of these, two more segments follow before the sacral series begins. In the 

pelvic fragment depicted in pl. XXXIX., fig. 1 the vertebrae following those that have been 

described form a solid synostosed mass (J J) consisting of the centra of several segment-s 

which are so completely synostosed and so devoid of salient features that it is impossible to 

state the number of its separate components, and the mass terminates abruptly in a broken 

posterior end. On either side of the hinder end of this mass is the broken base of a stout lateral 

process (K) representing one or more of the transverse processes belonging to the sacral 

series, and with these, in this fragment, the pelvic vertebral series ends. 

In the restored specimen (pl. XXXVIII., fig. 1) the whole of the pelvic series of vertebrae 

posterior to those that have been specifically described is represented by their compressed 

and more or less distorted centra. Though these preserve their serial continuity up to  
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the point where the caudal series begins, their condition is such that a detailed description or 

even an accurate statement of their number is impossible. 

ILIUM, ISCHIUM, AND OS PUBIS (pl. XXXVIII., fig. 1, and pl. XXXIX. figs. 1 and 3, 

O. P). -Allusion has already been made to the distorted condition of the iliac region of the 

restored pelvis, and, unfortunately, the few odd fragments of other pelves representing this part 

are insufficient to furnish any further reliable details. Assuming, however, the fossil pelvis to 

have been generally similar in its form and proportions to that of the emeu and cassowary, the 

dotted lines in pl. XXXVII., fig. 1, indicate its presumed contour in the natural, undistorted 

condition, and, incidentally. the amount of dorso-ventral compression to which it has been 

subjected. The pelvis of Casuarius galeatus figured alongside will serve for comparison in 

regard to size, and will indicate the nature of the outline that has been hypothetically attributed 

to the fossil. 

The acetabular foramen (pl. XXXVII., fig. 1 L) has become enlarged by destruction of its 

margin to such an extent that its size has become almost equal to that of the external rim of 

acetabulum itself. The antitrochanter (M) present in an almost intact condition on both sides of 

the restored specimen, is slightly concave in a vertical direction, and, relatively to the acetabular 

cavity, is rather smaller than in the emeu and cassowary. To what extent an ilio-pectineal 

process existed is not evident, as its position is indicated by a broken base only. In pl. XXXVIII., 

fig. 1 the dotted line at N restores the process approximately to the relative proportions that it 

assumes in the emeu and cassowary. 

In the restored pelvis the missing parts of the ischium and pubis have been to a large extent 

artificially made good, but in another fragment (pl. XXXIX., fig. 3, a and p) the greater portion 

of the former and the proximal half of the latter have been preserved in their natural condition 

though originally broken into several segments. In the latter specimen the ischium is, for its 

proximal half at least, a more slender bone than the pubis, which is the reverse of what obtains 

in the emeu and cassowary where, throughout their whole length. the pubis is the more slender 

bone of the two. In the restored pelvis a similar disparity between the width of the anterior parts 

of these two' bones does not appear. This is partly due to the necessity for using a large amount 

of cement material in piecing together the numerous small fragments into which they had been 

broken. There are, however, other fragments of these bones which show that the disparity of 

size, though marked in the specimen on which the description is based, is not a constant feature. 

In the case of both bones in the fossil they are, as in the surviving birds mentioned, convex 

transversely on the mesial side and fiat externally. The os pubis widens very evenly and 

gradually as it passes backwards till its width at the posterior end becomes twice what it is at 

the anterior. The ischium (a) is, at a point just behind the interobturater process (pl. XXXIX., 

fig. 3 Q), rather wider than its fellow at the same level, but as it proceeds posteriorly its shaft 

becomes more slender than the narrowest part of the pubis, and then, very shortly, the former 

begins to widen somewhat rapidly up to the place where a fracture has terminated it. 
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The angle of divergence between the two bones in the specimen (pl. XXXIX., fig. 3), in 

which their proper disposition to one another has been preserved, is about 270; in the emeu it is 

about the same, and in the cassowary rather less. 

Besides the actual disposition of the fragments used in the reconstruction of the restored 

pelvis, portions of other pelves afford similar evidence that the posterior ends of the pubis and 

ischium were joined by a broad band of thin bone, and that the latter was united to the ilium by 

a similar, but still broader, junction (see pl. XXXVIII., fig. 1). There is thus an elongated 

obturator foramen (R) closed posteriorly, and from this the interobturator process of the 

ischium, by its contact with the contiguous portion of the pubis, cuts off a small narrow anterior 

portion. The antero-posterior length of the ilio-ischiatic foramen (S) is reduced by the wide 

extent of the band of union between the two bones which circumscribe it while, dorsoventrally, 

it is unnaturally widened by the loss of a strip of its dorsal (iliac) border, with the result that a 

part of the post-acetabular vertebral series is exposed to view from the side. 

There exists, not unfrequently, in the pelvis of the emeu and cassowary, especially in adult 

bones, a similar synostotic union between the hinder ends of the pubis and ischium, and 

between the latter and the ilium-the last-named being the more frequent and usually more 

extensive,(see pl. XXXVIII., fig. 2), but in neither case has such an extensive junction been 

observed as in the fossil pelvis. 

In speaking of the defects of the restored specimen it has been mentioned that lateral 

compression has caused approximation towards the mid-pelvic, longitudinal plane of the 

ischium and pubis of the two sides; but it is possible to determine with approximate accuracy 

their natural divergence from this plane by reference to the specimen shown in pl. XXXIX., 

fig. 1, in which the proximal parts of these bones (0 and P) have remained undisturbed, thus 

indicating their proper direction, while their length is ascertainable from the restored specimen. 

Using these data the transverse width separating the hinder ends of these bones in an undistorted 

pelvis would be from 15-16 inches, a dimension which forms some guide as to the bulk of the 

body; In the restored fossil this measurement has, by the crushing, been reduced to half the 

amount. In an adult emeu and cassowary the corresponding dimensions are four and a-half and 

five inches respectively. 

 

CONCLUSIONS 

At an early stage of the examination of the Genyornis remains it was apparent that their 

structural resemblances to those of the emeu and cassowary, and particularly to the former, 

were numerous and considerable. That view has been confirmed by the more detailed study, 

the results of which have been recorded in these Memoirs.* 

This resemblance is especially apparent in the case of the pelvis, which is here described, 

even if allowance is made for the assumption on which the restored outline in pl. XXXVIII., 

fig. 1, is based. 

  

* Vol. I pts II and III 
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Although from the first it was evident that the only skull obtained as a single mass was 

obviously in a very dilapidated condition, it was hoped that something might be learned from 

it as the result of the pains bestowed upon its restoration by Mr. Zietz, but, save as an indication 

of size, and in respect to some details of form of the lower mandible and of one or two other 

parts, it has been disappointing to find that it fails to yield information essential to a clear 

understanding of its structure and consequently of the exact relationships of this bird. 

If, however, a conclusion as to its phylogeny may be based on the evidence afforded by 

other parts of the skeleton in which, as has been stated, the resemblances to the emeu and 

cassowary are preponderant, though it is difficult to say how far these may be adaptive, one 

might offer the opinion that Genyornis had been derived at some stage from the special branch 

of the avian genealogical tree that, according to many authorities, has culminated in these two 

surviving genera. But it must be admitted that until the evidence now available is supported 

by that derivable from the skull, this conclusion does not rest upon a very secure basis. Indeed, 

the form of the lower mandible and of the quadrate suggest differences in other parts of the 

skull which might lead to another conclusion. In that case the differences might be of such a 

character as would lead one to seek an origin from a stock earlier and more generalised than 

that of the Megistanes. 

The whole question, however, of the phylogenetic relations of the ratitite groups, even of 

the better known forms, is one of great difficulty, and one which must be left to those more 

competent than myself. 

One thing, however, seems certain, and that is the reduction of the number of segments 

of the outer toe* from the normal five to four indicates that Genyornis could not have been on 

the direct line of descent of the group constituting the emeus and cassowaries, for it is not easy 

to see how the missing element, having been once lost, could have been regained. Another 

question on which still less can be said is the relationship of Genyornis to the other large 

struthious birds of whose existence in Australia we have fragmentary evidence, such, for 

instance, as Dromornis australis (Owen) and the more doubtful Dinornis queenslandiae (De 

Vis), together with more than one species of fossil emeu and cassowary. However fragmentary 

are these remains they, at least, afford evidence of the presence in Australia, in Pleistocene t 

times, of a series of large struthious birds of which the largest rivalled in bulk, if not in stature, 

the most massive of the New Zealand moas. 

  

* Mem. R. Soc. of SA., vol. I., pt. II., pp. 54 and 56. 

t In a previous part of these Memoirs (vol. I., pt. 11.) which dealt with the in "Physical 

Features of Lake Callabonna," it was stated, in the section relating to the geology of the district, 

that the formation in which the fossils were found was of Pliocenes age. This statement was 

made on the authority of the late Professor Tate, but I understand that it is now generally 

accepted by geologists that the age of these beds is more recent and that they should be 

considered as Pleistocene. The error is corrected by a correction slip at the beginning of this 

fasciculus. 



 

 

EXPLANATION OF PLATE XXXVI. 

 

SKULL. 

 

Genyornis newtoni, Stirling and Zietz. 

 

Fig. 1. Skull, right side. Half natural size. 

Fig. 2. Occipital condyle, dorsal surface.  Nat size 

Fig. 3. Occipital condyle viewed from behind.    “ 

Fig. 4. Right Quadrate  “A,” external surface “ 

Fig. 5. Left Quadrate  "B," external surface.  “ 

Fig. 6. Left Quadrate  "B," mesial surface.  “ 

Fig. 7. Right Quadrate  "A," mesial surface.  “ 

Fig. 8. Right Quadrate  "A," ventral aspect.  “ 

 

LETTER REFERENCES 

SKULL 

O.C.  Occipital condyle. 

Q.J.  Quadrato-jugal. 

 

QUADRATE 

A Otic process. 

B Orbital process. 

C Ventral process. 

d  Head. 

e Antero-mesial border of otic process. 

f Its postero-mesial border. 

g Its antero-external border. 

h External of the two ridges into which the antero-external border divides. 

i Internal   "  "  "  " 

i Anterior surface of otic process. 

Ie  Mesial surface of otic process; in fig. 6 the reference letter is placed in the 

fossa, and in fig. 7 the directing line points to the vascular foramen. 

l Tubercle on mesial side of dorsal border of orbital process. 

m Depression on mesial surface of ventral ray. 

n Articular surface for lower mandible. 

o Mesial extension of the surface n at right angles to it. 

p Facet for pterygoid; in fig. 6 the line from the reference letter points to its 

situation, but it is not actually in view. 

q Articular surface for quadrato-jugal. 



 

 



 

 

EXPLANATION OF PLATE XXXVII. 

 

LOWER MANDIBLE AND FRAGMENT OF MAXILLA 

 

Genyornis newtoni, Stirling and Zietz. 

 

Fig. 1. Fragment of lower mandible, comprising the left ramus and the anterior portion 

of the right, viewed from above. Two-thirds natural size. 

Fig. 2. The same fragment viewed from the outer (left) side. Two-thirds natural size. 

Fig. 3. The same fragment viewed from the right side with fragment of right upper 

mandible placed in its supposed proper position relative to the former. Two-

thirds natural size. 

Fig. 4. Fragment of right upper mandible viewed from the dorsal aspect. Two-thirds 

natural size. 

 

In this figure the portions belonging to the right upper maxillary, and right lower mandibular, 

ramus appear enlarged out of proportion to the rest owing to their close proximity to the 

camera. Figure 4 shows the maxillary fragment in proper relative scale. 
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A Part of mandibular articulation. 

B Palatal plate of maxillary fragment. 

C Ascending plate of the same. 



 

 



 

 

EXPLANATION OF PLATE XXXVIII. 

 

PELVIS 

 

Fig. 1. Pelvis of Genyornis newtoni, lateral view. One-third natural size. The dotted 

lines indicate the approximate form and proportions of the fossil pelvis in its 

natural condition, assuming it to have been generally similar to that of the emeu 

and cassowary. The space between the hypothetical and actual dorsal border 

will then indicate graphically the amount of dorso-ventral compression to 

which the pelvis is believed to have been subjected. In other situations the 

added contours represent, on a similar hypothesis, the extent of missing parts. 

Fig. 2. Pelvis of Casuarius galeatus. One-third natural size. 



 

 



 

 

EXPLANATION OF PLATE XXXVIX. 

 

PELVIS AND VERTEBRAE 

 

Fig. 1. Fragment of pelvis, ventral aspect. One-third natural size. 

Fig. 2. Anterior view of the restored pelvis figured on plate XXXVIII., fig. 1, showing 

front face of the most anterior of the coalesced vertebral. One-third natural 

size. 

Fig. 3. Fragment of pelvis showing outer surface of left pubis and of proximal portion 

of ischium. One-third natural size. 
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1- VI. First six ankylosed pelvic vertebrae. 

A Parapophysial facet of the first of the above bones. 

B Base of broken hypapophysial ridge. 

C Diapophysial process. 

D, D Prezygapophyses. 

E Entrance to neural canal. 

F Intervertebral foramen. 

G and H Transverse processes of fifth and sixth pelvic vertebral. 

I Anterior articular surface of first ankylosed pelvic vertebra. 

J, J Bone mass consisting of several completely ankylosed centra terminating 

the vertebral series in this fragment. 

K, K Transverse processes in the series J. J. 

L Acetabulum. 

M Antitrochanter. 

N Broken base of ilio-pectineal process. 

O Ischium. 

P Os Pubis. 

Q Inter-obturator process. 

R Obturator foramen. 

S Ilio-ischiatic foramen. 

T Neural spine of first pelvic vertebra. 
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INTRODUCTION 

 

A short preliminary notice of Phascolonus gigas was published under the names of the present 

writer and of Mr. A. H. C. Zietz;* in the Transactions and Proceedings of the Royal Society 

of South Australia, vol. XXIII., 1899, p. 123, dealing with the remains of that animal that had 

recently come into the possession of the National Museum as the result of explorations at Lake 

Callabonna. It was intended that this account should have been shortly followed by a more 

detailed description, but; though that work was begun some time ago, it could not be 

completed as soon as was hoped on account of various impeding circumstances. 

The extended description, so far as the available material permits, is, however, now 

submitted with, it is hoped, adequate illustrations; and, though the long delay in its issue is 

regretted, it has not been without some compensating advantage, for, in the interval that has 

elapsed since the publication of the preliminary notice of this animal, additional remains of it 

have been discovered in places other than Callabonna, notably at Normanville; S.A. Some of 

these, from their greater completeness, or better condition, have materially increased the 

possibility of accurate description, and have allowed some errors based on the previously 

imperfect material, to be corrected. In one or two instances, also, by the discovery of missing 

parts, imperfect fragments have been converted into complete bones, and, incidentally, the 

later discoveries have supplied new localities in South Australia for this species, so extending 

its range. 

The first published reference to the extinct animal to which the names Phascolomys gigas 

and Phascolonus gigas were subsequently assigned, appears to have been in 1845, when Owen 
t made allusion to having ''recently obtained evidence from the post-pliocene deposits of the 

district of Melbourne, through the kindness of my friend, Dr. Hobson, of an extinct wombat, 

or true Phascolomys, at least four times as large as either of the known existing species." These 

were Ph. vombatus (= Ph. ursinus tt) as comprehended in the B.M. Catalogue of Marsupialia 

and Monotremata, 1888), and Ph. latifroms, Owen; the somewhat larger Ph. platyrhinus (= 

Ph. mitchelli), Owen, not having then been determined. 

The next notice indicating the existence of a large fossil wombat appears in the article 

Palaeontology, by Owen, in the eighth edition of the Encyclopaedia Britannica, 1859, vol. 

xvii., p. 175, where he figures, under the name Phascolomys gigas, the grinding surface of a 

molar tooth obtained from the ''pleistocene of Australia.” , The same figure reappears in the 

second edition of the same author's Palaeontology, 1861, p. 431, which he there states to be 

the tooth of a large wombat (Ph. gigas) "of the magnitude of a tapir," and its geological 

horizon is, there also, referred to the pleistocene. 

  

* See first.footnote to p. Ill. 

t Trans. Zool. Soc., vol. III., p. 306: also Fossil Remains of the Extinct Animals of 

Australia, p. 347 footnote. 

tt Professor Baldwin Spencer and Mr. J. A. Kershaw have recently shown that this name 

was originally given to the oldest known wombat, which was obtained from one of the islands 

of Bass Strait, and that this differs from the mainland Tasmanian species, which is that which 

has been usually known under the specific designation of ursinus. The latter the authors have 

constituted a new species under the name of Ph. tasmaniensis: Memoirs National Museum, 

Melbourne, No.3, 1910, p. 37, et seq. 
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In 1872 Owen* described, under the same designation of Phascolomys gigas, several 

incomplete mandibles obtained from localities in Victoria, New South Wales, and Queensland. 

In that communication the author suggested for the animal the name Phascolonus, if, thereafter, 

it should be found necessary to confer upon it generic or sub-generic distinction. t 

In 1883 the same writer tt described certain peculiar open-rooted, adze-like, or scalpriform 

teeth and referred them to Sceparnodon ramsayi, the generic name having been suggested by 

Dr. Ramsay, then Curator of the Australian Museum, Sydney, who had sent to the author casts 

of the teeth in question. 

The preliminary notice in the Transactions of the R. Soc. of S. Australia contained a short 

description of the then available bones of the large wombat-like animal, which we were able to 

identify with Owen's Phascolomys (Phaseolonus) gigas, but the chief object of that 

communication was to show-  

(1) That the curved, scalpriform teeth that had been ascribed to Sceparnodon were the 

upper incisors of Phascolomts gigas; and  

(2) That Owen's half-anticipated expectation, that a more extended examination of the 

remains of this animal would prove it to be generically distinct from Phascolomys was fulfilled. 

The proof of the former proposition lay in the fact that a portion of an upper jaw from 

Callabonna, which retained in situ a pair of the scalpriform incisors, precisely similar to those 

that had been attributed to Sceparnodon, was found associated with a mandible that answered 

exactly to that of Owen's Phascolonus. 

The two jaws were, in fact, found with their teeth in apposition, and were held together by 

a solid mass of concretionary limestone, which occupied the buccal cavity, and retained the 

impress of both sets of molar teeth. 

That this identity was not unexpected by others besides Owen is shown by the fact that 

Lydekker || gives Sceparnodon (though with a query) as a synonym of Phascolonus gigas, 

which he separates generically from Phascolomys. The same view is expressed in "Mammals, 

Living and Extinct," Flower and Lydekker (1891), p. 146. 

Elsewhere $ Lydekker has stated the reasons on which he based his conclusions as to the 

identity of the two forms. 

On the other hand, their identity has been disputed by De Vis,§ who in the latter of the two 

communications noted below, describes, and figures, as the real upper incisor of Phascolonus 

a type of tooth very different from that ascribed by Owen to Sceparnodon, but whatever this 

tooth may be it certainly does not belong to Owen's Phascolonus. 

  

* Phil Trans. R. Soc. of London, vol. CLXII. (1872), pp. 248-258. Extinct Mammals 

of Australia, pp. 346-355. 

t Op. cit., pp. 251 and 348 respectively, footnotes. 

tt Phil. Trans., vol. CLXXV. (1884), pp. 245-248. 

|| British Museum Catalogue of Fossil Mammalia, Part 5, 1887, p. 157 

$ Proc. R. Soc., vol. XLIX., 1891, p. 60. 

§ Proc. Lin. Soc. of N.S.W. vol VI., 1891 (2), Pt. 2, p. 258, and vol. VIII., 1893 (2), 

Pt. I., p. 11. 
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In the light of De Vis' statements, Lydekker expresses himself more doubtfully on 

the subject in his later work, "Marsupials and Monotremes," 1894, p. 266. *  

The evidence afforded by the Callabonna remains will now be conclusive. 

There remains the question involved in the second proposition relating to the generic 

position of Phascolomus, and in our previous communication we expressed the opinion, in 

the light of the additional evidence from Callabonna, that its characters were such as to 

confirm the view, anticipated by Owen, that it would be ultimately found to be generically 

distinct from Phascolomys. That view was also adopted (provisionally) by Lydekker t on the 

basis of the identity of the upper incisors of Sceparnodon with those of Phascolonus. 

Though this authority has in his later work (" Marsupials and Monotremes," 1894), 

expressed himself more doubtfully on this question, I think the more extended examination 

of the material now at our disposal will be found to confirm his former opinion. To this point, 

however, it will be necessary to return in greater detail after the description of its remains. 

MANDIBLE. 

Pls. XL.-XLIII. 

It will be convenient to begin the description of the Phascolonus remains with the 

mandible, inasmuch as this serves as the basis of identity of the Callabonna and Normanville 

fossils with Owen's types of this species, and so of the identity of the latter with Sceparnodon. 

Of this part we possess three examples which may, for the sake of brevity, be 

subsequently referred to by letters, as follows; - 

"A"-Two united horizontal rami, containing; on each side, a complete series of molar 

teeth; the diastemal region is nearly complete, but crushed, and, in consequence, the two 

incisors which it retains in situ have been somewhat divaricated. The alveolar margins also 

have suffered some distortion of such a kind that the left molar series has been pushed 

inwards and forwards, and the right slightly outwards and backwards. There remains also on 

each side a small portion of the base of the ascending ramus. This mandible was found 

associated with the maxillary portion of the cranium shortly to be described. Loc. Callabonna 

(pl. XLII., figs. 1 and 2). 

"B” -Two united horizontal rami, containing complete molar series, but lacking the 

diastemal part; to this belong the complete right incisor and half of the left. These have been 

inserted in what remains of their sockets and fixed in position with plaster of Paris, the 

intention having been, eventually, to reconstruct the missing part of the jaw. Loc. 

Callabonna (pl. XLIII., figs. 1 and 2). 

"C" -Two united horizontal rami, also lacking the diastemal part, but retaining a small 

portion of the base of the right incisor, the transverse section of which appears on the broken 

surface of the symphysis. As all parts of the ascending ramus were represented  

   

* For a review of the various opinions that have been expressed on this question, see an 

article by W. S. Dun in the Records Geol. Survey of New South Wales, vol. III., 1892, p. 25. 

t B.M. Cat. Fossil Mammals, Pt. 5, p. 157. 
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on one side or the other, it has been possible to restore both sides to completeness. Loc. 

Normanville (pl. XL. and XLL). 

A very cursory examination of these specimens will reveal their identity with the 

mandibles described by Owen* as fully as the conditions of his material permitted. Such 

differences as may he found to exist, and these are slight, come well within the range of 

individual variations or of those of age or sex. 

As, however, it is necessary to establish this identity by more than an assumption, some 

details of the South Australian specimens must be given even of those parts which Owen was 

able to describe. Still, with regard to the object in view, unnecessary repetition will, as far as 

possible, be avoided. It may be said, further, that the greater completeness of one of our fossils, 

in respect of the presence of parts in which Owen's specimens were deficient, permits, to this 

extent, his descriptions to be supplemented. 

In the living wombats t the lower contour of the horizontal ramus forms a characteristically 

bold curve (see pl. XLIII., fig. 5), of which the most prominent part appears usually, but not 

invariably, to be situated rather further back in Phascolomys mitchelli than in the Ph. latifrons. 

This difference seems to be a consequence of the greater length of the diastemal part in the 

former animal. When the fossil jaw "C" is held up so that the surface line of the grinding teeth 

is horizontal and at a level of the eyes, the lower contour of the horizontal ramus is seen to be 

almost flat in its middle part, or in that which corresponds to the region between verticals 

dropped from the grooves subdividing the lobes of the first and last true molar teeth (see pl. 

XL., fig. 2), and this flattened region of the lower contour runs parallel to the grinding surface 

of the teeth. In front of, and behind, this level part the contour line curves boldly upwards in 

the latter direction, but more gradually in the former. The same feature can be seen in specimen 

"A" (pl. XLII., fig. 2), but not in "B" (pl. XLII.. fig. 2), which latter, owing to the more 

imperfect condition of its front part, does not offer a favourable opportunity for observing this 

feature; nor do I notice it in any of Owen's plates. Indeed, that author speaks of the ''bold curve 

of the lower contour," which, he says, recalls that feature in the Megatherium.”tt  

The vertical depth of the ramus at this flat part measured from the upper alveolar margin 

averages about 80 mm. in specimen "C."  

  

* Phil. Trans. R. Soc. of London, vol. CLXII., 1872, pp. 248-258. Extinct Ma.mmals of 

Australia, 1877, pp. 346-355. 

t In the course of the following description of the remains of Phascolonus frequent 

reference must naturally be made to the corresponding parts of the surviving wombats. 

For this purpose the references in the text are to Phascolomys latifrons and Ph. mitchelli, 

as representing the latifront and platyrhine groups respectively, and the characters of the 

fossil will be found to approximate now to one and now to the other species. 

The wombat bones, however, which have been introduced into the illustrations for 

comparative purposes are exclusively those of Ph. mitchelli. This species has been 

selected partly because it is the largest living representative of the family, but partly also 

because there were available for this purpose a complete and uniform set of loose bones 

of this animal; while to have used those of the latifront wombat would have involved the. 

dismantling of an excellent articulated skeleton which, as it stands, has been most useful 

for reference. 

My object has been to show the resemblances of Phascolonus to the true wombat type 

rather than to dwell too minutely on the differences between the living species, a work 

which has been very thoroughly done by Owen. Murie, and others; still, to some extent, 

a differential consideration has been necessary. 

tt Extinct Mammals of Australia., p. 348. 
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The diastemal part is, as has been stated, present in one specimen only (“A" pl. XLII., figs. 

1 and 2) in a somewhat crushed and slightly imperfect condition. It would seem, however, to 

have been, as in the wombats, slender, and relatively shorter than in these animals; but, owing 

to the comminution and distortion of this region it is impossible to be precise as to its exact 

form. 

The inner, mid-symphysial line, in passing backwards, inclines at first ventrad, at a 

gentle slope, and then, at a point opposite the hind border of the first true molar, descends 

more steeply, and, corresponding to this region, the inner faces of the horizontal rami 

approach one another more closely than in front, so that here the mid-symphysial line lies at 

the bottom of a deep, narrow channel, which contrasts with the more open character of the 

inter-ramal space in front, and with the whole of the inter-molar region in the wombats. 

Owing to the depth of shadow this feature is only indistinctly shown in fig. 1 of pl. XL. The 

hind limit of the symphysis corresponds to a vertical dropped from the inner angle of the 

front lobe of the third true molar tooth. I find this to be about the same relative position for 

the posterior symphysial limit as in the mandible of Mitchell's wombat, and further hack, by 

the breadth of one molar than in the latifront species. 

The anterior border of the ascending ramus in the former species of wombat ascends in 

a straight, and nearly vertical, line for about three-quarters of its height. It then curves rapidly 

backwards. and the summit of the coronoid process forms a posteriorly recurved point which 

overhangs the sigmoid notch (pl. XLIII, fig. 5). In the latifront species the anterior border is 

more distinctly sigmoid in character, and, though its summit is also recurved, the general 

shape of the process is falciform rather than unciform. In this species also the process is 

generally less broad and more uniform in width than in the former, though it must be admitted 

that there is a good deal of individual variation in these respects, and not unfrequently, an 

approximation to one another in the form of the process in the two species. 

In Phascolonus the anterior border of the ascending ramus ascends steeply, inclining 

slightly backwards, and presenting a slight concavity forwards (pl. XL., fig. 2). The summit 

of the coronoid process (A) is very slightly recurved, and its posterior border inclines 

considerably backwards as it descends; so that its base becomes broad antero-posteriorly. 

Relatively to the condition in the wombats, the coronoid, as a free process, is, in Phascolonus, 

very short, to which appearance the want of depth of the sigmoid notch is a contributing 

cause. The lower contour of the notch is also, in the fossil, distinctly angular instead of 

rounded, as in the wombats. 

In the shortness and general proportions of the coronoid process, and in the want of depth 

of the sigmoid notch, there is a considerable resemblance between these characters in 

Phascolonus and in Diprotodon (cf pl. XLII., fig. 3). 

In a direct side view, when the jaw is held so that the teeth are at the level of the eye and 

the anterior borders of the two ascending rami in alignment, the lower part of the nearer of the 

latter processes cuts off the view of rather more than the posterior lobe of the last  
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molar in Phascolomys mitchelli*, and the whole of that tooth in Ph. latifrons; in Diprotodont 

the whole tooth is left exposed to view (pl. XLII., fig. 5), while in Phascolonus the amount of 

obscuration is about the same as in Mitchell's wombat (pl. XL., fig. 2). The actual ''spring" of 

the lower end of the anterior border of the ascending ramus from the alveolar surface is 

opposite the division between the fore and hind lobes of the penultimate molar. 

The ectalveolar groove (pls. XL., XLII., and XLIII., fig. 1C) lying between the inner 

surface of the ascending ramus and the sockets of the last molars is rather wider in Mitchell's 

than in the latifront wombat, and, m this respect. Phascolomus approximates rather to the 

condition in the latter than in the former. 

The neck of the condyle (pl. XL. and XLI., figs. 1 and 2B) is triangular in section with an 

angle directed forwards and the base backwards; of the sides the inner is concave 

anteroposteriorly, the outer convex, and the posterior flat. The .transverse axis of the condyle 

from without inwards is so directed that the inner end lies considerably behind the outer (pl. 

XLI., fig. 1 B); indeed the whole length of the condyle lies behind a transverse line drawn 

joining their two outer and anterior ends. Rather more of its length lies to the outside of its 

middle point than to the inside (pl. XL. fig. 1), and, when viewed from above, the thickness. 

antero-posteriorly, of the outer moiety is generally greater than that of the outer, though at the 

extreme inner end there is a slight increase of breadth in this direction. The inner end, 

moreover, stands at a slightly higher level than the outer (pl. XLI., fig. 1 B); whereas in the 

wombats it is the inner ends which reach the lower level, and these also are so markedly curved 

downwards that they may be said to terminate in unciform processes (see pl. XL. fig. 4). 

The upper contour of the condyle from without inwards forms a slight convexity tending 

to flatness in the centre (pl. XL., fig. 1), a feature which contrasts with the greater degree of 

convexity in the wombats. 

Immediately ventrad of the anterior margin of the articular surface is a transverse 

depression deepest at its centre (see fig. 1 of pl. XL., particularly on the left side), and from 

this a triangular surface extends. with a very gradual slope, to the lowest point of the sigmoid 

notch. In the wombats the corresponding surface is perpendicular. The posterior surface of the 

condyle is an extension upwards of the flat posterior face of the neck (pl. XLI., figs. 1 and 2). 

The inequality of the height between the condyloid and coronoid processes is less than in the 

wombats, and in this respect, also, the mandible of Phascolonus resembles that of Diprotodon. 

The transverse length of the condyle is 59 mm. 

Considering the ascending ramus as a whole, Owen t has remarked that the length of this 

part ''before dividing into the coronoid and condyloid processes shows a resemblance in the 

gigantic wombat to the large herbivorous Notothere and Diprotodon which is not  

   

* Owing to the stated position not having been accurately preserved in fig. 5, pl. XLIII. 

representing this jaw, this feature is not evident. 

t Extinct Mammals of Australia, p. 348. 
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seen in the smaller species of Phascolomys." This is undoubtedly a correct estimation of a 

conspicuous feature in the mandible of Phascolonus as it is in that of the larger fossils (cf. 

fig. I of pl. XL. with fig. 3 of pl. XLII.) I find that when a sight is taken across the lower jaw 

held horizontally the lowest point of the sigmoid notch descends in Mitchell's wombat 

nearly to the plane of the grinding surface of the molar teeth, and in the latifront species to 

about one-third, or one-quarter, of an inch from that level. In Phascolonus, on the other 

hand, the notch stands a full inch and a half above the surface of the teeth. 

The masseteric fossa (ectocrotaphyte fossa of Owen) (pl. XL., fig. 2. pl. XLII., fig. 3, 

and pl. XLIII., fig. 5D) is deeper, more cavernous, and extends farther backwards than in 

either of the wombats used in comparison. The depth is due to the great outward production 

of the masseteric or ectocrotaphyte ridge (pls. XL. and XLI., figs. 1 and 2; pl. XLII. fig. 3., 

and pl. XLIII., fig. 5, E). which extends nearly as far in that direction as the angular process 

does inwards; and, as regards depth, the fossa is considerably deeper and more circumscribed 

in Mitchell's species than in the latifront. At the hind part of its fundus is the aperture leading 

beneath the ascending ramus to the angular or supra-angular fossa on the inner side. This is 

relatively larger than in Mitchell's wombat, in which it is both a larger and a more constant 

feature than in the latifront species, where, as Owen * has pointed out, it is not infrequently 

absent, and, it may be added, if present, it is very small. 

The inflected angle (F) is of a more uniform transverse breadth, rises higher, and is more 

upwardly directed than in the wombats, and, when a sight is taken from the front, horizontally 

and longitudinally, along the grinding surfaces of the molar teeth, the apex of the angular 

process is hidden from view in Mitchell's wombat, while in the latifront a considerable 

portion of its tip projects above the line of sight. In the fossil a still greater extent of its length 

is, under the same circumstances, exposed to view. The contour of the emargination between 

the angular process and the inner side of the ascending ramus forms, in the fossil, part of a 

vertically elongated oval figure with the opening directed mainly upwards (,see pl. XLI., fig. 

2, left side); whereas in the two wombats the contour-figure approximate to a circle with, in 

consequence of the overhang of the inner end of the condyle, its opening directed almost 

entirely inwards. 

The fundus of the supra-angular fossa is almost entirely occupied by the large oval 

foramen opening into the masseteric depression, and owing to the presence of some mending 

material, the posterior opening of the denta1 canal is obliterated,  

The post-molar ridge (pl. XL., fig. 1, and pl. XLIII., figs. I, 3 and 4, G), which is better 

expressed in Mitchell's than in the latifront wombat, is even more marked in Phascolonus. 

In that mandible it extends at first almost directly backwards from the inner and back part of 

the alveolus of the last molar tooth, then curves outwards, descending slightly till it meets, 

and disappears on, the back part of the inner face of the ascending ramus. As it passes 

outwards in the last part of its course it overhangs the foramen leading into the masseteric 

fossa the position of which is indicated by the dark shadow behind G in fig. 1 of pl XL 

  

* Op cit., p 309.
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Between the post-molar ridge and the inner face of the ascending ramus is a depression into 

which leads the ectalveolar groove. In Mitchell's wombat the ridge begins at the 

corresponding point, but it soon curves sharply outwards, to be lost on the inner face of the 

coronoid process, and it is so disposed that it forms the hinder part of a small platform to the 

rear of the last molar of about the same area as the grinding surface of the posterior lobe of 

that tooth. 

In Phascolomys latifrons the ridge starts as in the other species, but it runs more directly 

backwards, though also slightly outwards, and it ends a little to the outside of the beginning of 

the antero-internal border of the angular process, where it forms part of the inner boundary of 

the entrance to the supra-angular fossa. By this disposition the definite postmolar platform in 

Phascolomys mitchelh is here represented by a steep incline, which slopes backwards and 

downwards to the angular fossa. This difference in the direction of the ridge appears to be a 

constant feature in the two species. 

MANDIBULAR TEETH.-Incisors.-Associated with the jaw designated as "B" (pl. XLIII., figs. 

1 and 2) was one complete lower incisor and the basal end of its fellow; these, being detached, 

were fixed in position with plaster, as previously explained so that their entire lengths cannot 

now be stated. Of the unbroken incisor a length of 86mm. is exposed, and of its broken fellow 

a length of 30 mm. projects beyond the plaster. An entire incisor is stated by Owen* to have 

been 7 inches (178 mm.) in length. 

The exposed end of the transversely fractured left tooth of this specimen shows a vertically 

elongated section of subtriangular form, the base, which is much rounded, being superior in 

position, and the acute angle, also rounded, inferior. The mesial border, or that facing the 

adjacent tooth, is vertical, and shows a slight concavity which is the expression of a shallow 

longitudinal groove seen on the unbroken tooth. The outer side is generally convex, but it bears 

two longitudinal groovings, narrower than that on the inner surface. Of these one is above and 

one below the line of greatest convexity. On the superior surface there are very faint traces of 

two or three linear, groove-like markings. Owing to the presence of these grooves and a number 

of linear markings the surface of the tooth has a striated appearance. 

In the mandible "C" from Normanville the exposed section of the right incisor (pl. XL., 

fig. 1 H and fig. 3) approximates more to a quadrangular form, and the more rounded angle is 

inferior in position. As seen from the side the intact tooth of specimen ''B" shows a very slight 

curvature with the concavity upwards, and, when seen from above, a still slighter concavity 

outwards is apparent (see figs. 1 and 2 of pl. XLIII.)  

The upper surface of the working end of the tooth is obliquely, and smoothly, bevelled for 

a distance of three-quarters of an inch behind the apex and the actual tip has been nearly 

transversely truncated by the attrition of its opponent in the upper jaw. Compared with the 

sectional surface of the premolar that of this incisor is considerably less in area  

  

*Extinct Mammals of Australia, p. 350 
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whereas, as Owen* has pointed out, the incisor section is the larger of the two both in Mitchell's 

and the latifront wombat; in the greater length of the vertical diameter of the fossil tooth, 

however, as compared with the transverse, the resemblance of the fossil tooth is to the incisor 

of the latter species. In Ph. mitchelli the longer diameter is transverse. As shown by the 

disposition of the light border in fig. 3 of pl. XL., the layer of enamel which covers the under 

surface extends over the sides, with gradually reduced thickness, nearly up to the upper lateral 

rounded angles, and, except for about half an inch of the under surface of the apex, where it 

has apparently been exfoliated, and on the bevelled surfaces, the exposed part of the tooth is 

covered by a thin, brownish-yellow layer of cement, which becomes thinner on the upper 

surface, and very readily scales off. 

Lower molars:- In describing the teeth Owen speaks of the premolar (his first molar) as 

"subbilobed. through opposite longitudinal shallow grooves equally dividing the tooth." t In 

our mandible "A" (pl. XLII.) figs. 1 and 2) there is no trace of an external groove, the outer 

transverse contour being an unbroken convexity, and that on the inside is very shallow. In "B" 

(pl. XLIII., figs. 1 and 2) the conditions are same, while in "C" (pl. XL.) a shallow internal 

groove appears to be present, though it is obscured by a coating of very hard, black, ferruginous 

concretion, the removal of which might imperil the integrity of the tooth. A distinct external 

groove is present in the right premolar, but not on the left. The dimensions of the premolar, 

relative to those of the true molars, will be seen from the appended table of measurements 

taken from mandible ''A," in which the teeth are in better condition than the others. 

The molar teeth are essentially of the curved, rootless, bilobed, phascolomyoid type, the 

curvature being similar to that in the corresponding teeth of the wombats, i.e., with the 

concavity directed inwards. The bilobation, also, as in these animals, is principally due to the 

depth of the outer longitudinal groove, though the inner groove is also a contributing factor. In 

size, as will be shown by the table of measurements m. 1 and m. 2 are the largest of the series, 

and approximately equal; m. 3 is distinctly smaller, and m. 4 slightly less in size than the 

antecedent tooth. The two lobes, as indicated by the extent of their grinding surfaces, are equal 

nearly in size in ms. 1, 2, and 3, but in the last tooth there is a distinct, though not great, 

inferiority in the size of the hind lobe; more so, however, than in the living wombats. 

As indicated in the synopsis of the specimens available for examination there has been 

some distortion in the mandible "A," resulting in a slight shifting forwards of the positions of 

the premolar and molars of the left side, and (probably) in a slight retrocession of those of the 

right side; thus, each tooth of the former series stands a little in advance of the position of its 

opposite homologue. The aggregate length, however, of the grinding surfaces of the two series 

remains the same. This, in the specimen just referred to, is 112mm.; in "B" it is 118mm. on the 

right side and 115mm. on the left; and in "C" it is 110mm. on both. 

   

* Op cit., p 351 
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The inner alveolar border reaches nearly to the level at the grinding surfaces, while the 

outer fails to reach this level by about three-quarters of an inch. These features are to some 

extent shown in the plates. 

The grinding surfaces of all the true molars show, to a varying degree, two obliquely 

transverse ridges running in the direction of the long axis of the surfaces of the lobes from 

the outer to the inner angle. This is not evident on the premolar, and is generally best marked 

in the first three molars. The result is to give to the grinding surface of each lobe two inclines 

sloping forwards and backwards from the crest of the ridge. Alternating with these ridges are 

a series of depressions, the lowest parts of which correspond to the points of junction of the 

lobes and the points of contact of contiguous molars. Thus, when the series is viewed from 

the side, the teeth being at the level of the eye, the upper contour of the row presents a 

distinctly serrated appearance, the transverse lobar ridges corresponding to the apices of the 

teeth of the saw and the interlobar junctions and interdental intervals to the intervening 

depressions. Indications of similar ridges and of a similar serrated appearance are to be seen 

in the mandibular teeth of the wombats; but here the serration is mainly due to the superior 

elevation of the inner and outer angles. This appearance of the grinding surfaces suggests to 

some extent a superficial resemblance to the bilophodont dental type. 

The enamel layer of the pm. begins about the middle of the front surface, extends over 

the outer, and ends on the hinder face where this comes into contact with the adjacent tooth. 

In the molars this layer covers the whole outer surface, dipping into the groove and beginning 

and ending just outside the points of contact of contiguous teeth. The layer is thickest over 

the convexities of the lobes (1.25mm), and becomes thinner at the bottom of the groove and 

towards its terminations in front and behind. A thin covering of cement remains over the 

outside of some of the teeth, though, from most of them, it has exfoliated, and the underlying 

enamel can then be seen to have a finely granular-striate appearance. 

In regard to comparative size, the longitudinal extent of the whole mandibular molar 

series was in Owen's largest specimen 4 inches and 7 lines (= 116mm.); as already stated our 

largest specimen gave a corresponding length of 118mm. for the right side, and 115mm for 

the left; so that there is but little difference in this respect. All three of our specimens are, 

however, on this criterion, of approximately equal size, while of those examined by Owen 

some were considerably smaller. 
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MEASUREMENTS (in mm.) OF GRINDING SURFACES OF THE MANDIBULAR TEETH. 

From Specimen "A" (right side). 

 

 
Maximum 

length. 

Transverse breadth of 

anterior lobe. 

Transverse breadth of 

posterior lobe. 

Pm. 17 12*  
M. 1 24 15 14 
M. 2 24 15 14 
M. 3 225 14 14 

M. 4 

4 

22 135 12 
* as the pm. is not bilobed, the measurement given is the mid-tranverse diameter 

 
TABLE OF MEASURMENTS (in mm) OF MANDIBES OF PHASCOLONUS GIGAS 

The letters in inverted commas indicate the mandible from which the measurement was taken. 

The figures in brackets are the corresponding dimensions in a mandible of Phascolomys mitchelli, 

having a length of 150 mm. from the upper, and posterior, end of the angular process to the inter-

incisor, upper edge of the symphysis. The skull to which this jaw belongs measured 193 mm. from 

the mid-point of the occipital crest to the upper, inter-incisor junction of the premaxillaries, or a 

maximum length of 204 mm. 

Length from upper, internal angle of angular process to front edge of grinding surface of pm., 

specimen "C". 192 (104). 

Length from lower end of front border of ascending ramus to front, upper, inter-incisor edge 

of symphysis "A", 140 (90). 

Length of symphysis from front upper inter-incisor edge to posterior border "A", 146 (80). 

Length of diastema from front, upper, inter-incisor edge of symphysis to front face of premolar, 

67 mm. on right side; on left 55 mm. (owing to the distortion previously described), (45). 

Vertical depth of horizontal ramus-  

At front border of pm. "A" 68, " C" 70 (25) 

M. 2 "A" 77, " C" 84- (33) 

M. 3 "A" 78, " C " 84 (36) 

Length of condyle from without inwards "C" 59 (41). 

Transverse distance between inner ends of condyles "C" 112 (66). 

Transverse distance between summits of coronoid processes" C" 151 (73). 

Antero-posterior width of ascending ramus at the level of the lowest point of sigmoid notch "C" 

64 (50). 

Transverse breadth (posterior) of ascending ramus at the level of the lowest point of the notch 

between the angular process and the pillar of the condyle "C" 75 (50). 

Distance between the upper, internal angles of the angular processes "C" 74 (50). 

 

MAXILLA. 

P1s. XLIV. and XLV. 

A fragment of the upper jaw found associated with the mandible "A" under circumstances 

that have been related in the introduction consists of the ascending portions of both maxillae, 

which show a small part of the bases of the front piers of the zygoma (pl. XLIV., fig. 1, A), the 

palatal region as far back as the hind borders of the last molar  
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teeth (pl. XL V., fig. l) and portions of the much comminuted premaxillae. which have 

preserved part of their attachments to the maxillae. *  

Unfortunately the naso-premaxillary region and the anterior narial orifices-both such 

characteristic structures in the wombats-are not present, and the palatal region has been so 

infiltrated with an irremovable mass of concretionary limestone, which fills the nasal cavities, 

that nothing can be said as to the conditions of the palatal vacuities. 

UPPER INCISORS.-Fortunately there are retained, implanted in situ, a pair of the curved, 

scalpriform incisors of precisely the same character as those ascribed by Owen to 

Sceparnodon. Of this pair the left, or more perfect example, has a length, along the convexity 

from its chisel edge to the implanted end, of 150mm. The right tooth has lost one inch of its 

anterior extremity, but has retained nearly that amount more of the basal end than its fellow. 

Thus we may be sure that the whole length of the perfect tooth must have been at least l70mm., 

but it was probably not much more as the characters of the basal end indicated, before the 

teeth were securely fixed in position, that the posterior limit had been nearly reached. This 

limit in the case of the broken tooth, the basal end of which extends as just stated further back 

than the other, corresponds to a vertical which falls to a point about half an inch in front of 

the premolar. This, however, may not represent the extreme posterior limit of a perfect incisor. 

The width of these teeth throughout their exposed length is 38mm. An apparently perfect 

incisor from the same locality (Callabonna) has the nearly similar dimensions of l82mm and 

39mm for its length and breadth respectively, and in this it can be seen that the width is 

preserved with almost absolute uniformity throughout its whole length (see pl. XLV., figs. 4 

and 5). 

Using, for descriptive purposes, the last-mentioned separate tooth, which is assignable to 

the right side, its upper surface presents a very slight, transverse concavity, approaching 

flatness, while the under face is more distinctly concave in the same direction. The thickness 

in the mid-longitudinal line is 8mm., which figure is, at the thicker lateral borders, increased 

to 10mm. These dimensions also apply throughout the whole length of the tooth, exclusive of 

the bevelled anterior end. The actual lateral borders are flat, though there is some rounding off 

of the inferior lateral angle, and, to a less degree, of the superior lateral. The curvature is 

uniform throughout, and corresponds to a circle with a radius of 6½ inches. The upper surface 

is covered with an enamel layer almost l½ mm. thick. This extends on each side nearly to the 

middle of the lateral borders, and, except on the basal half, where it has been removed by 

attrition, the enamel is covered with a thin layer of yellowish-grey cement. From appearances 

presented by the teeth remaining in situ, the cement layer seems also to have extended over the 

under surface, though in the isolated tooth this has been lost. Both the cement and the exposed 

enamel of the upper surface and the dentine of the lower surface show a fine, longitudinally 

striated appearance, the striae being finer on the former. 

  

* On first inspection of the Phascolonus remains from Callabonna we were in hopes that 

we might be able to restore a considerable portion of the skull. The quantity of material at 

our disposal, however, and its much broken, infiltrated, and fragile condition has rendered 

this an impossible task: but we are, at least, fortunate in having been able to preserve and 

restore a, great part of the maxillae. 
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From the front incisive edge, which, in both the isolated tooth and the more complete 

example remaining in the jaw, is sharp, nearly even, and almost straight transversely, a flat 

bevel (pl. XLV., fig. 4, D), formed entirely at the expense of the under surface, extends 

backwards for an inch on the mesial side, for rather more on the outer, and for rather less at 

the centre on account of its interruption in this region by a small, oval, longitudinally concave 

depression (E) formed by the attrition of the point of the opposing mandibular incisor. The 

transverse width of this indentation is only one-third of the width of the tooth. In the 

complete, implanted tooth the cutting edge is blunter, the bevel shorter, and the indentation 

behind it, if it existed, is not now apparent owing to the presence of the material used for 

mending purposes. Otherwise the two teeth are similar. 

A smaller isolated incisor from Normanville (pl. XLV., figs. 6 and 7) represents the front 

part of a right tooth. The length of the fragment is 85mm., the breadth, just behind the cutting 

edge 26mm., which at the posterior end is increased to 30mm., this tapering character being 

probably indicative of immaturity. The transverse section is, on a smaller scale, similar to 

that of the larger teeth, the thickness being 5mm. along the centre line, and at the thickened 

lateral borders 7mm. The direction of the front incisive edge is somewhat oblique, the mesial 

corner being in advance of the outer. The edge is sharp, the bevel (D) shows the same 

characters as in the teeth described, and behind the mesial end of the posterior edge of the 

bevel there is a similar indentation (E) the transverse width of which is, as in the other cases, 

only one-third of the breadth of the tooth. 

The upper surface is, but for about three-quarters of an inch at the hinder part, covered 

with a cement layer which shows coarse, granular, longitudinal stria:, the granulations 

tending to be arranged in such a way that they form more or less transverse, or oblique, ridges. 

The enamel layer (pl. XLV., figs. 1 and 9, F) covers the upper surface and rather more than 

half of the lateral borders, and, where this tissue is exposed, it shows stria finer and more 

granular in character than the cement. The cement of the under-surface shows very fine, 

linear-striate markings except on the bevel. 

In the exposed section of the broken, implanted tooth the pulp cavity is seen to be reduced 

to a potential, rather than an actual, space, the lower and upper walls of which are about equal 

in thickness (5mm.). In the large isolated tooth, however, where the pulp cavity is exposed 

at, or near, the basal end, the pulp cavity is much broader, and its upper and lower walls are 

reduced in thickness to little more than 1 mm. In the upper wall half this thickness is formed 

by the enamel. 

A third, separate, upper incisor from Callabonna was found much broken into 

fragments, but has been restored to approximate completeness. This comprises a length of 

110mm. of the anterior portion, and the width throughout is 30mm. It shows an oblique, 

sharp, chisel edge, and a bevel on the under surface similar to that described in the case of 

the other teeth; there is, however, no sign of the indentation behind the bevel near the 

median border. In other respects the details are similar. 

There is no trace of the presence of any incisors other than this central pair. 



141 

 

A comparison of these incisors with those described and figured (from casts) by Owen* 

as the types of Sceparnodon will leave no doubt as to their specific identity. I do not, 

however, notice in our teeth any trace of the ''pair of low, linear, risings or ridges" or the 

"midridge," which this author describes as present on the under surface of certain of his 

specimens. In respect to size the Callabonna teeth exceed in breadth the largest of those that 

came under Owen's notice, while the separate tooth from Normanville is slightly less wide 

than the smallest of his. 

UPPER MOLARS (pl. XLIV., figs. 1 and 2, pl. XLV., figs. 1-3). -The same fragment 

that contains the incisors that have been described contains, also, on each side, a complete 

molar series of phascolomyoid type. Of this the aggregate, antero-posterior length of the 

grinding surfaces is 112mm.t which is the same as in the associated mandible. In a mandible 

of a very old and large Phascolomys mitchelli the corresponding length is 54mm., and in an 

adult Ph. latifrons it is 48mm. 

The transverse section or grinding surface of the upper premolar of the former shows a, 

more or less, pronounced tendency to bilobation caused by a groove on its antero-internal 

face. In Ph. latifrons there is no trace, or only the faintest indication, of a similar groove. In 

Phascolonus the premolar is very distinctly, but unequally, bilobed, a very well marked 

groove on the inner face, and a broader, shallow, longitudinal depression on the outer side, 

dividing the tooth into a smaller anterior, and a larger posterior, division, the transverse width 

of the grinding surface of the former being two-thirds of that of the latter; longitudinally the 

difference is less. The antero-posterior length of the premolar grinding surface is to that of 

the first molar as 20.5mm. is to 25mm.; the similar length in the corresponding lower 

premolar is 17 mm. 

In the true molars there is, as will be seen in the subsequently given table of 

measurements, a progressive diminution in the fore-and-aft lengths of the grinding surfaces, 

the diminution being most marked as between m. 3 and m. 4. A reduction in size is also, to 

some extent, shown in the transverse diameters of the posterior lobes, but in the case of the 

anterior lobes the serial diminution is interrupted by the fact that the front lobe of m. 2 is 

slightly wider than that of its antecedent in the series. 

The distinctly inferior size of the last molar is shown both by the reduction of the length 

and breadth of the grinding surfaces of its constituent divisions, and the reduction is, here, 

relatively rather greater than in the corresponding upper tooth, or than in the last molar of 

the wombats. 

In the upper premolar the unequally bilobed character is, as has been stated, chiefly due 

to the depth of the inner groove. In the true molars the, approximately, equal bilobation is 

also due principally to the inner groove, but partly also to a groove on the outer surface 

which, in the case of ms. 2 and 3, contributes nearly as much to the subdivision as that  

  

* Phil. Trans., vol. 175, p. 245. One of these teeth is stated to be from the Lake Eyre 

District of South Australia. 

t This was stated to be 114mm. in the preliminary notice, but the latter is now at least the 

correct measurement. The slight discrepancy is probably due to subsequent shrinking in our 

dry climate. 
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on the inner side, while in ms. 1 and 4 the contribution of the outer groove is appreciably 

less. In the mandible the deeper groove is on the outer side. 

The curvature of the maxillary molars, inclusive of the premolar, repeats the 

conditions found in the wombats, the concavity being directed outwards or in the opposite 

direction to that of the mandibular teeth. Fracture at the upper and back part of the 

ascending pint of the maxilla has exposed the partially broken ends of the bases of, on 

one side, the whole molar series, and, on the other, of the hindermost three. Of these the 

left, m. 1, retains the greatest length, being, in this case, 80mm., measured in a straight 

line from grinding surface to the furthest extremity of the base. At this end the pulp 

cavities of the two divisions communicate with one another through the isthmus for a 

distance of about an inch from the broken end; but at that point the surface of the reentrant 

angle of the subdividing inner groove comes in contact with that formed by the external 

groove. 

As in the wombats, the outer alveolar border reaches nearly to the level of the grinding 

surfaces of the molar teeth, while on the mesial side a distance of three-quarters of an 

inch separates the borders from the crowns. These features can be seen in pl. XLIV., fig. 

I, in which the right molar series is shown from the outside and the left series from the 

inside. Fig. 1 of pl. XLV. also shows the greater exposure of the teeth on the inside. 

Assuming the front edge of the palatal plate of the palatine bone to have reached as 

far forwards as the anterior margin of the third molar, as it does in the latifront wombat, 

some of this bone must be present, but, as already stated, the palatal region has been so 

infiltrated with concretionary limestone that the precise delimitation of its constituent 

bones or their details cannot be stated. The palatal vacuities, if they existed, have been 

completely obliterated. 

Some estimate, however, of the form and dimensions of the palate may be gained by 

a statement of the distance between the teeth of the two molar series. These, measured 

from the inner angles of the grinding surfaces, are as follows :-  

Between the posterior lobes of the premolars, 31mm. 

Between  of m. l, 40mm. 

Between of m. 2, 50mm. 

Between  of m. 3, 57mm. 

Between  of m. 4, 65mm. 

The distance from the front border of the grinding surface of the left premolar to the 

middle of the cutting edge of the intact incisor is 107mm. 

The enamel layer covers the whole inner surfaces of the molar teeth dipping down 

into the groove of that side, and extending outwardly over the front and hind surfaces 

nearly up to the external face. Several of the teeth still retain portions of their outer 

covering of cement, and, where this layer is absent, the enamel surface shows, as it does 

in the mandibular molars, a very faint longitudinal, granular striation. 

The working surface of almost all the lobes shows a transverse ridge crossing from 

the mesial to the external side, which is generally rather higher at the centre than at the  
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ends. In just the same way as described in the case of the lower jaw, these ridges, with 

their intervening depressions, give a serrated appearance to the row of teeth when viewed 

from the side, and, when the molar series of the upper jaw are brought into apposition 

with those of the lower, the ridges of the former fit exactly into the depressions of the 

latter, and vice versa. Similar, but less prominent, ridges are present in the maxillary 

molars of the wombat, which also present a serrated appearance in a side view. In the 

latter, however, as in the mandible, the serrations are principally due to the greater 

productions of the inner and outer angles of the grinding surface. 

Besides the portion of the upper jaw which has been described, two maxillary 

fragments were obtained from Callabonna and Normanville respectively, the former 

containing the whole series of molars and the latter the last two of these teeth with a 

portion of the second molar. These fragments, however, give no additional information. 

 

MEASUREMENTS (in mm.) OF THE MAXILLARY TEETH. 

Phascolonus gigas. 

 

 Maximum length Transverse breadth 

of anterior lobe 

Transverse breadth 

of posterior lobe 

Pm 20.5 10 15 

M. 1 25 17 17.5 

M. 2 24 17.5 16 

M. 3 22 14 13 

M. 4 16 13 10.5 

 

ATLAS 

Pl. XLVI., figs. 1-6. 

We have one nearly complete atlas from Callabonna and two fragments of different 

bones from Normanville, which almost fit to form a complete specimen. 

In this atlas the osseous continuity of the ventral arch is interrupted by a vacuity as 

in Diprotodon, the wombats, * Macropus, and some other marsupials, and, though in the 

present fossil the gap may be widened by a slight amount of abrasion of the bony ends, its width 

would appear to have been relatively greater than in any of the forms specifically mentioned, 

this being, in the atlas of Phascolonus, 45mm., while in an example of the much larger atlas of 

Diprotodon it is only 33mm., and in other examples even less. In the wombat the width of the 

gap varies, but it may be as little as 5mm. The exposed ends of the piers of the interrupted bony 

arch are antero-posteriorly compressed, though they are wider at the ventral than at the dorsal 

border, this condition resembling that found in Diprotodon rather than in Phascolomys, in 

which latter the ends become attenuated as they approach one another. The mesial faces of the 

two ends separate the inner ends of the anterior and  
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posterior articular surfaces. The dorsal arch (pl. XLVI., fig. 3) is of even antero-posterior 

'width, and, as in both Diprotodon and Phascolomys, it is dorso-ventrally compressed, 

though it is less relatively wide than in the kangaroo. The median elevation on its dorsal 

surface, representing the spinous process (figs. 1-4, A) is present as an obtuse prominence, 

though it is less salient than in Diprotodon. This protuberance is also fairly prominent in 

the atlas of Mitchell's wombat, but in the latifront species it can scarcely be said to exist. 

At the junctions of the dorsal arch with the lateral masses are the external openings of 

large canals for the first pair of cervical nerves which pierce the bone, the internal 

apertures appearing on the ventral aspect of the dorsal arch immediately mesiad of the 

dorsal part of the condylar cup (figs. 1 and 3, B). 

The transverse process (fig I-3 T) is a somewhat dorso-ventrally compressed, 

subsessile, tuberous prominence, with some production in both an anterior and posterior 

direction (fig. 6). The anterior aspect of its neck is grooved for the vertebral artery, and 

the groove leads towards the dorsal opening of the neural canal mentioned above. 

The presence in both bones of two opposing bony spicules in the positions of origin 

of the piers of the bony bar, by which a groove is converted into a vertebrarterial 

foramen, gives indications that a closed foramen may, as in the wombat, have existed 

here also; but if so the bar must have been very slender, as it is, indeed, in the living 

animal. In an atlas of Ph. mitchelli the continuity of the bar is interrupted, slender 

spicules of bone, representing its piers, alone being present. Indications of the remains 

of these spicules are seen at D in figs. 2 and 5. The condylar cups (figs. 1 and 3, E) are 

sub-pyriform with the broader end directed dorsally, deeply concave dorso-ventrally, but 

less so transversely. The posterior articular surfaces (figs. 2 and 5, F) are similarly sub-

pyriform, but smaller than the anterior, and very slightly, but uniformly, concave. 

 

MEASUREMENTS (in mm) 

ATLAS 
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Phascolonus gigas 

(Callabonna) 

151* 107 72 33 45 30 

Phascolomys mitchelli 63 36 26 15 185 11 

Ph. latitrons 59 40 29 12 17 12 

  

* As one of the transverse processes has been broken off, and the other somewhat 

abraded, this measurement has been taken as if the processes had been reconstructed 

after the pattern in the Normanville fragments, in which they are nearly perfect. 
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AXIS. 

Pl. XLVI., figs. 8 and 9. 

This bone is represented only by a fragment comprising the body and odontoid process, the 

latter being slightly abraded. Such parts as are preserved present, on an enlarged scale, the 

general features found in the corresponding parts of the wombat's axis; but, allowing for some 

slight abrasion, the odontoid process (A) appears relatively smaller than in Phascolomys, though 

its contours are very similar. The proximal articular surfaces (B) are very slightly and evenly 

convex, and almost oval in contour. That for the body of the third vertebra has been partially 

damaged, but is flat, and would appear to have been ovoid-rectangular in shape. The broken 

bases of attachment of dia- and parapophyses (C) are present on both sides. 

 

MEASUREMENTS (in mm) 

AXIS 
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Phascolonus gigas 79 38 25 58 23 21 

Phascolomys mitchelli  35 17 10 26 8 8 

 

OTHER VERTEBRÆ 

Besides the atlas and axis Lake Callabonna has yielded a few vertebral fragments, 

representing centra or portions of them which can be referred to Phascolonus. Some of these, 

which are very depressed and of oval form, can be assigned to the cervical region, others to 

other parts of the vertebral column, but in none of these have the processes, or other features 

that would enable their exact position in the series to be determined, been preserved. The 

centrum shown in fig. 11 of pl. XLVI. is probably from the front dorsal region. The following 

measurements of one of the best preserved centra belonging to the cervical region will give 

some indication of its proportions:- 

Maximum transverse width (centrum only), 60mm. 

Dorso-ventral width, 37mm. 

Antero-posterior thickness, 19mm. 

 

One vertebra only, referable to the caudal region was also obtained at Callabonna 
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PRESTERNUM. 

Pl. XLVII., figs. 7 and 8. 

The identity of this bone, represented by a single specimen, with the remains of 

Phascolonus is not quite certain, for, though obtained at Callabonna, it cannot now be 

definitely stated that it was actually found in conjunction with other bones of this animal. It 

is here provisionally attributed to Phascolonus, as that locality yielded remains of no other 

fossil with which it can be associated. 

It is a laterally expanded, dorso-ventrally compressed plate of a broadly sub-sagittate 

form, with the "point" directed forwards, and forming nearly a right angle, and the posterior 

end adapted to form the articular surface for the mesosternum. The ventral surface (fig. 7) is 

generally flat but for the presence of a sub-carinate, and rounded, median rising (A) on its 

posterior half, which meets the ventral edge of the mesosternal articular surface, and is most 

prominent at that point. The articular surface itself (B) is slightly convex and sub-triangular 

in outline, with the ventral angle, or that which meets the sub-carinate rising, rounded off; 

its plane is so inclined that it encroaches slightly upon the ventral aspect. 

The dorsal surface (fig. 8) is slightly concave both transversely and longitudinally, but 

the median anterior third is raised into a flat-topped elevation (fig. 8 C), bounded on either 

side by a groove-like depression. At the extremities of the lateral angles, but not seen from 

the ventral aspect, are elongated, depressed, rough surfaces (D, D) for articulation with the 

first pair of ribs. These, tapering to points, extend half-way along the anterolateral borders 

towards the anterior angle. No distinct articular surfaces for the clavicle are discernible. This 

sternal segment, by its lateral expansion and plate-like form, differs considerably from the 

corresponding element in Phascolomys, in which it is cruciform in shape (see fig. 9), and 

sub-carinate throughout the whole length of the front surface. A cruciform appearance is also 

suggested to some extent by the hind surface of the presternum of Phascolonus. 

 

MEASUREMENTS (in mm.) 

PRESTERNUM. 

 Maximum length (anter-posterior Maximum breadth (lateral) 

Phascolonus gigas 65 73 

Phascolomys mitchelli 50 39 

Phascolomys latifrons 52 35 

 

RIBS. 

Pl. XLVII., fig. 1-3. 

A number of ribs and fragments of ribs assignable to Phascolonus were obtained at 

Callabonna, but none is complete, the heads having been lost in all but one, while in others  
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the deficiency has extended as far as the tuberosity, or has affected the sternal end as well. 

The majority are generally broader and flatter in proportion to their thickness than in the 

wombats in which, with the exclusion of the first rib, they approach a cylindrical form, except 

at their expanded sternal ends. Some, however, of the Phascolonus fragments are of a similar 

type. 

The length, measured along the convexity, of the longest fragment in the collection is 

410mm., but as this lacks the head and a portion of the sternal end, the length, when complete, 

was probably not less than 440mm., and its greatest breadth, which is at a point about one-

third of its length from the head, is 22mm. The maximum breadth of the widest fragment is 

26mm. The length of the longest rib in the latifront wombat, measured in the same way, is 

140mm., and its breadth at a corresponding point 6 mm. 

In the single fragment in which the head is present (fig. 3) the tubercle (A) has lost its 

articular facet. The rib, however, is considerably broader in that region than in the rest of the 

shaft, which is devoid of a considerable portion of its sternal end. Towards the fore part of 

the expanded region, on its anterior surface, and rather nearer to the mesial than to the outer 

border, a low ridge commences, and runs down the shaft for about three and a half inches, 

where it subsides. A similar ridge is present on some of the other fragments. The capitulum 

(B) is sub-triangular in outline, one angle being somewhat extended mesiad. The posterior 

surface of the tuberosity is concave transversely by the presence of a broad channel, which is 

continued as a narrow groove for the intercostal vessels for about 6 inches down the shaft 

where it is lost. Below the groove the shaft is sub-oval in section, with the posterior surface 

flattened and the anterior convex. 

Figs. 1 and 2 of pl. XLVII. show the longest and the broadest costal fragments 

respectively in the collection. 

But though the ribs are mostly devoid of such salient features as would enable them to be 

adequately described, and their positions to be accurately determined, they may, nevertheless, 

aid in an estimate of size. In a skeleton of Phascolomys latifrons, mounted without 

interference with the ligamentous and cartilaginous connections, so that the natural relations 

of parts are preserved, the greatest circumferential girth of the (skeletal) body, in the region 

of the 8th, 9th, and 10th vertebrae, is about 22 inches. Setting at the same “pitch" a pair of 

similarly curved ribs of Phascolonus, which apparently correspond to the same vertebral 

region, and making due allowance for the larger size of the fossil vertebrae, the reduced length 

of its ribs themselves, and for other factors, the skeletal girth of Phascolonus in that region 

may be estimated at, approximately, 56 inches, a figure which speaks for a very massive  

''barrel" and this, of course, would be materially increased by the presence of the soft parts . 
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SHOULDER GIRDLE AND FORE-LIMB 

 

These parts are represented, more or less completely, by the clavicle, scapula, humerus, 

radius, ulna, cuneiform, pisiform, unciform, fifth metacarpal, and (probably) by the 

phalanges of that digit. 

CLAVICLE. 

Pl. XLVII., figs. 4 and 5. 

This bone, found with the Phascolonus remains, and represented by two examples of 

different size, both from the left side, presents, at first sight, a certain resemblance to the 

human clavicle, though the curves are not identical, while it differs considerably from that 

of the wombat, kangaroo, and Diprotodon. From the fact that the part of the acromial 

process of the scapula with which it should articulate has been lost, and from the doubt that 

exists whether the presternum in the Callabonna collection is referable to Phascolonus, it is 

impossible to be certain of the exact disposition of the bone in the skeleton, and 

consequently of the direction of its surfaces. Basing its relations, however, upon other 

indications we may describe the clavicle as exhibiting, like its human homologue, a 

curvature similar to that of the italic J (see fig. 5); but this appears only when it is viewed 

from what is believed to be its dorsal and ventral aspects. When seen directly from the front 

it forms only a single, open curve with the concavity dorsal (fig. 4). Again, as in the human 

bone, the external, or acromial, end (A), comprising about one-third of its whole length, is 

considerably compressed in such a direction that its two principal surfaces, in the position 

assumed for it, face, respectively, antero-dorsally and postero-ventrally. 

The remaining, inner two-thirds of the shaft is sub-trihedral, with the angles rounded, 

and the dorsal surface rather flatter than the other two. This prismatic part merges externally 

into the flattened acromial end, while, internally, it expands dorso-ventrally, so that the 

presternal articular surface is also extended in that direction. 

The anterior, or perhaps antero-ventral, border of the acromial extremity is marked by 

an elongated, elevated, rough surface (B) corresponding, nearly, in relative position, to the 

deltoid attachment in the human clavicle; but while in the human clavicle the part of the 

bone on which this tuberosity is situated presents a concavity to the front, it is, in the fossil, 

convex. From the external end of this rough surface is continued, mesiad, a prominent, 

compressed ridge (c), which is absent in the smaller example, in which latter also the rough 

surface is less extensive in area. 

The articular surface of the acromial end (D) forms an elongated, oval figure, indented 

at its centre. That of the sternal end is pyriform, with the larger end dorsal, its central part 

depressed, and the posterior border indented so that the peripheral contour approximates to 

a subreniform figure. 

Contained within the angle defined by the inferior border of the shaft and the posterior 

border of the sternal articular surface is a small, round, slightly convex facet, which, from  
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its position, might have been in contact with the first rib, or its cartilage, though one cannot be 

quite certain of the point. In the smaller bone this feature is only feebly indicated. 

 

MEASUREMENTS (in mm.) 

CLAVICLE. 

 

 Length 

Maximum 

diameter of 

acromial end. 

Maximum 

breadth of 

acromial end 

Maximum 

diameter of 

sternal end. 

Maximum 

breadth of 

sternal end. 

Phascolonus gigas 

(larger specimen)  
146 28 14 33 17 

Phascolonus gigas 

(smaller specimen)  
137 23 15 28 14 

Phascolomys mitchelli 81 - - - - 

Phascolomys latifrons 

..  
81 - - - - 

 

SCAPULA. 

Pl. XLVIII. 

The anterior, posterior, and superior borders of the single specimen representing this bone 

(from the right side) have unfortunately been considerably injured, so that its contour as a 

whole cannot be delineated, but such parts as do remain show phascolomyoid characters. Of 

such a nature are the ovo-pyriform outline of the glenoid surface (A), and the extension of its 

smaller end over the base, and, indeed, over the greater part of the coracoid process. This 

surface is, however, more concave in its long diameter than in the wombats, partly in 

consequence of the greater prominence of its hind lip. 

The elongated, triangular surface which, in the wombat, extends upwards from the 

posterior margin of the glenoid cavity for about one-third of the length of the posterior border, 

and gives rise to the scapular origin of the triceps, is present also in its lower part in the fossil 

(figs. 1 and 2 B). Here it is distinctly concave transversely, as I notice it to be also in the 

scapulae of Phascolomys latifrons, whereas in that of Ph. mitchelli it is somewhat convex and 

tuberous. In the presumed natural position of the fossil scapula, however, this surface, which, 

in the wombats, faces almost directly backwards, is in the former turned somewhat outwards 

as well. 

A separate scapular fragment, presumably, of the hind costa, though it will not fit any 

portion of the broken edge of the main bone, shows a rounded, thickened border, the 

thickened being on the side of the post-scapular fossa. 

The coracoid (C) forms a very distinct process, and, though slightly damaged, would 

appear to have been of much the same form and relative proportions as in the wombats; but, 

while in the latter its axis is slightly deflected mesiad, in the fossil it continues, almost in a 

straight line, the long axis of the glenoid surface. There is, however, a slight tendency for its 

extremity to incurve towards the articular cavity. 

The deep indentation in the lower third of the anterior costa of the wombat's scapula, 

which contributes to the formation of a "neck," evidently existed also to some degree in  
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the fossil (figs. 1 and 5, D); the loss, however, of the rest of the anterior border precludes any 

statement as to the depth, or form, of the emargination, or of the subsequent contour of this 

costa. 

From its origin at the anterior angle of the base or superior border (fig.1 E) the spine of 

the scapula (F) increases comparatively rapidly in height for rather more than a third of the 

length of the body. From this point the further elevation is slight for about an equal distance, 

and then the free acromial part (G) bends as it proceeds very slightly towards the glenoid 

cavity. 

The external border, or surface, of the spine, corresponding to the "crest" in human 

anatomy, is very broad, which feature is due entirely to the production of its posterior edge 

in the same direction, so that it overhangs the postscapular fossa converting this into a deep 

channel (figs. 2 and 4 H). The width of bone deflected is greatest in the middle region, and, 

in the region where the crest becomes the acromion, the posterior edge of its deflected margin 

is rough, a condition which continues along the corresponding border of the acromion. A 

similar deflection here, however, confined to the ventral portion of the crest, is a noticeable 

feature in the scapula of Trichosurus vulpecula; but in the wombat this feature is only 

indicated to a very slight degree. In the, usually, greater breadth of the border, and in its 

greater tendency to deflection, the scapula of Ph. latifrons comes nearer to that of the fossil 

than that of Ph. mitchelli. The extreme tip of the acromion is missing, but the part that 

remains bends very gently forwards, this feature being marked in the wombat, and most so 

in Mitchell's species. 

The prescapular surface (I) shows a shallow longitudinal groove corresponding to. but 

much less marked than, a similarly situated depression in the wombat. 

 

MEASUREMENTS (in mm.) 

SCAPULA. 

-  

Length from 

superior border 

(base) at origin 

of spine to tip 

of coracoid. 

Maximum 

length of 

glenoid surface. 

Maximum 

breadth of 

glenoid surface. 

Breadth of 

"crest” of spine 

at widest parut. 

Phascolonus gigas  295* 85 58 35 

Phascolomys mitchelli  123 27 19 6 

Phascolomys latifrons  106 26 17 7 

 

HUMERUS. 

Pls. XLIX. and L., figs. land 2. 

This bone is represented by two nearly complete specimens, of almost equal size, both 

from the right side, and a fragment of the lower end from the left side, which lacks the 

ectepicondyle. All are from Callabonna. 

  

* On account of some loss of the superior border this measurement falls short of the 

full length of the intact bone in this direction, though probably to no great extent. 
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In proportionately more massive form this bone reproduces most of the general 

characters and proportions of the wombat's humerus, the most striking differences being the 

lesser relative production of the entepicondyle and the absence of its foramen. The proximal 

articular surface (A) is, as in these animals, considerably extended distad and posteriorly, so 

that its sharp and prominent hind lip overhangs the shaft in this direction, though not quite 

to the same extent as in the wombats. In one of the examples the head does not quite reach 

to the height of the ectotuberosity, while in the other the two stand almost at the same level 

as is the case in Phascolomys. The ectotuberosity (B) is well developed, but is relatively 

broader, and the entotuberosity (pls. XLIX., and L., fig. 2, s) is smaller and less prominent 

than in the humerus of the latter. 

The front surface of the shaft (pl. XLIX., fig. 1) below the head is longitudinally divided 

into two faces of nearly equal breadth by a prominent, broad-based, obtuse, vertical ridge 

(C) corresponding to the insertional line of the pectoralis major in the wombat, which 

descends from the front of the base of the ectotuberosity. 

The lower end of this median ridge meets the inner end of the deltoid crest (D), the angle 

of junction being, however, in Phascolonus raised into a very prominent and rough 

tuberosity (E), which feature is less developed in the wombats, but more so in Ph. mitchelli 

than Ph. latifrons. 

The pectoral ridge (c) divides the thenal surface of the upper part of the shaft into two 

vertical facets of nearly equal width, the inner, however, being slightly more concave, 

transversely, than the outer. The latter is bounded externally by the proximal part of the 

deltoid ridge, and below by that part of the same crest, which has turned mesiad and distad 

to meet the lower end of the pectoral ridge, as will be described directly. Extending along 

the mesial border of the inner of the two vertical facets, and in such manner that its inner 

edge forms the actual margin of the shaft, is an elongated rough tract (pl. XLIX., fig. 1, and 

pl. L., fig. 2, F) for the muscular attachment of the latissimus dorsi, teres major, and part of 

the triceps (Owen). This tract is, in the fossil, relatively narrower than in the wombats, and 

it is wholly situated on the thenal, or front, surface. When the bone is viewed from behind 

all that is visible of it is its rough, irregular, inner margin, as shown in fig. 2 of pl. XLIX. In 

Ph. mitchelli this surface lies further away from the inner border, and extends higher up the 

shaft than in the latifront species, the latter approximating more to the conditions in the fossil. 

Distad of this insertional tract the sharp, inner border of the shaft is shallowly emarginate; 

and it is in this region that the transverse diameter of the bone is reduced to its least 

dimension. Below this point the inner border diverges rapidly from the median line, and, 

owing to a corresponding expansion on the opposite side, it is in this region that the bone 

acquires its greatest width. 

The deltoid ridge (D) takes origin from the hinder and outer part of the base of the 

ectotuberosity where it is broad and rounded; descending and inclining gently forwards, it 

becomes more compressed antero-posteriorly with increased saliency, and, at about the  
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level of the middle of the shaft, where it reaches its maximum of prominence, it bends mesiad 

and ventrad at an obtuse angle to meet the tuberous lower end of the pectoral ridge, as has 

been described. Allowing for the increased massiveness, the disposition of the pectoral and 

deltoid ridges is very similar to that which obtains in the wombat. 

The Museum possesses no humerus of Nototherium, and I can, therefore, refer only to 

Owen's description and plate of this bone attributed to N. mitchelli*. Yet these allow it to be 

seen that the prominence of the lower end of the pectoral ridge in our fossils suggests an 

approximation to, though it falls considerably short of, the massiveness of this feature in the 

larger animal. Moreover, in Nototherium the deltoid ridge does not continue its course distad 

and mesiad to join the pectoral as in Phascolomys and Phascolonus, but, as Owen has pointed 

out, its disposition is more like that occurring in Macropus. 

In Phascolomys a prominent angular ridge, or buttress, of stronger proportions in 

Mitchell's than in the latifront species, descends, obliquely mesiad, from the angle of junction 

of the deltoid and pectoral ridges to become continuous with the proximal pier of the 

entepicondylar bridge. The humerus of Phascolonus shares with Diprotodon the character, 

exceptional amongst marsupials, of possessing no similar structure. The buttress (pl. XLIX., 

fig. 1, H) which supports the point of junction of the pectoral and deltoid ridges in the 

humerus of the former is present, but this subsides upon the general, smooth surface of the 

shaft and the direction of its axis is, moreover, vertical, or in a line with the constriction 

between the ulnar and radial articular surfaces (I. and J). In the wombats the axis of the 

buttress inclines strongly towards the inner side. From the point where, as has been 

described, the lower end of the shaft begins to broaden, its ulnar border becomes 

progressively, and rapidly, thicker antero-posteriorly, this feature being due to production of 

the border anconad, so that the general level of the front surface is unaltered. This thickened 

border terminates below in a blunt and somewhat flattened, entepicondylar prominence (pl. 

XLIX., figs. 1 and 4, and pl. L. fig. 2, K), which is separated from the ulnar articular surface 

by a well-defined groove, shown in fig. 4 of the former plate. A similar groove is only very 

faintly indicated in the wombats. The surface of the border is rough for muscular or 

ligamentous attachment. The supinator crest (pl. XLIX., fig. 2, and pl. L., fig. 1, L), so far as 

it is present, is, for the most part, prominent, and much compressed antero-posteriorly; it 

carries the border of the shaft on that side to about the same distance from the mid-

longitudinal line as that on the opposite side. Its upper part has been lost, but below it expands 

into an ovo-triangular, rough surface (pls. XLIX. and L., fig. 1, M), very much as obtains in 

the wombat. 

The features of the ulnar and radial articular surfaces (I and J) reproduce on a larger scale 

most of those occurring in the wombats, though the constriction which joins these two 

moieties is relatively narrower and set deeper in the fossil. The ulnar facet (J), subpyriform 

in shape, slightly convex, and considerably broader antero-posteriorly than the radial, faces 

slightly more towards its fellow, and is otherwise so disposed that rather less  
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of it is seen when the bone, held vertically, is viewed directly from the front (see fig. 1 of pl. 

XLIX.). The anterior edge of this facet is considerably more produced in that direction than in 

the wombats, and the radial surface (I), very convex from before backwards is formed after the 

pattern of this part in these animals, though, relatively to one another, the ulnar facet is much 

broader in comparison with the radial than is the case in the wombats. In this respect, as in the 

general form of the ulnar facet, the humerus of Mitchell's species is nearer to the fossil than the 

latifront. 

When the wombat's humerus is viewed from below, so that the end-on distal contour is 

presented, the direction of the production of the non-articular, entepicondylar region, internal 

to the ulnar facet, is seen to be chiefly mesiad, though it is also directed a little anconad of the 

long axis of the combined radial and ulnar articular surfaces. In Phascolonus the production, 

mesiad, is less marked, while, anconad, it is greater than in the wombats (pl. XLIX., fig. 4, K). 

As has been mentioned, this part of the humerus is, as a whole, much less prominent in the 

fossil bone than in these animals, this being a feature in which the humerus of Phascolonus has 

the greater resemblance to that of Diprotodon. 

On the anconal surface of the upper part of the shaft an obtuse, low, vertically disposed 

rising (pl. XLIX., fig. 2, N) begins to make its appearance, just as in the wombats, at a distance 

equal to about a quarter of the length of the bone, below the hind lip of the articular surface of 

the head. Becoming more prominent as it descends, and inclining towards the radial side, it 

becomes continuous with the supinator ridge, but whether, as in Phascolomys, the upper end 

of the latter terminated in a compressed unciform process cannot be stated, owing to fracture 

at this part in both examples, but the appearances in one of them is such as to suggest its former 

presence. 

Between this ridge and its continuation below as the supinator crest, and the deltoid ridge 

in front, is a wide channel (pl. XLIX., figs. 1 and 2, 0). This is shallow above, but becomes 

deeper below where the two crests, supinator and deltoid, rise to their greatest prominence. 

Distad of the angle of junction of the deltoid and pectoral ridges, the trough, or channel, opens 

out and becomes lost upon the front surface of the lower end of the shaft. 

On the anconal surface of the lower end there are, in one of the specimens, slight 

depressions above both the radial and ulnar facets (pl. XLIX., fig. 2, P and Q), but in the other 

the depression is distinct only on the former side, which is also the condition existing in the 

wombats. In Diprotodon the depression lies just above the junction of the two facets. On this 

aspect of the bone also, in Phascolonus, about an inch and a half above the point of junction of 

the two articular facets, is situated the opening, directed downwards, of a large vascular 

foramen (pl. XLIX., fig. 2, R). This is also present in the wombats at a corresponding situation. 

In this bone, as will have been seen, phascolomyoid characters are largely predominant. 
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MEASUREMENTS (in mm.) 

 HUMERUS. 

 

- 

Maximum 

length 

(centre of 

head to 

inner lip of 

ulnar facet). 

Maximum 

width of 

proximal 

end 

Antero-

posterior 

width of 

articular. 

surface of 

head. 

Transverse 

width of 

articular 

surface of 

head. 

Maximum 

width of 

distal end. 

Maximum 

length of 

combined 

radial and 

ulnar facets. 

Phascolonus gigas 

(Specimen A)  
233 106 72 78 126 92 

Phascolonus gigas 

(Specimen B)  
226 106 69 75 118 87 

Phascolomys mitchelli 118 41 24 28 52 30 

Phascolomys latifrons 

..  
104 39 24 26 47 29 

 

RADIUS. 

Pl. L., figs. 3-6. 

Of this bone there were obtained at Callabonna only one complete specimen, belonging 

to the right side, and the proximal half of, apparently, its fellow from the opposite limb. 

The peripheral contour of the head (A) very nearly approaches a circular figure, though 

there is a slight degree of flattening of the anconal, or posterior, aspect. * In this respect it 

differs from the radial head in the wombats, in which there is a considerable degree of 

flattening in Ph. latifrons and a still greater in Ph. mitchelli. 

In the wombat the proximal border of that part of the head (pl. L., figs. 3 and 4, A) 

which, in the unpronated position, is applied to the lesser sigmoid cavity of the ulna, reaches 

to a slightly higher level, proximad, than that of the opposite side. In the fossil the reverse 

is the case. The bicipital tuberosity (pl. L., figs. 3 and 4, B) is proportionately smaller, but 

more salient and, relatively, farther removed from the head than in Phascalomys, and in this 

respect the ulna of Mitchell's species makes the nearer approach to that of Phascolonus. The 

interosseous ridge (C), the upper limit of which, in the fossil, reaches to the level of the 

lower edge of the bicipital tuberosity, is, in its upper half, very broad, rough, and prominent 

to such a degree that the shaft of the bone is at its broadest at a point about an inch below 

the tuberosity. From this point the breadth gradually lessens, until the shaft begins to widen 

again into the distal expansion. In the wombats, on the other hand, the shaft is at its 

narrowest just below the tuberosity, thence gradually widening downwards, which is the 

condition also in Diprotodon. The shaft is very slightly curved in the same direction as in 

the wombats, the concavity being directed anteriorly, in which feature the degree of 

concavity is more marked in Phascolomys mitchelli than Ph. latifrons. 

  

* In this description of this bone the terms of human anatomy, descriptive of position, will be 

used, but it should be remembered that, owing to the crossing of the radius in front of the ulna in 

the wombat, and the consequent pronation of the manus in walking, which arrangement, it is 

presumed, existed also in Phascolonus, the lower end of the radius is brought to the inside of that 

of the ulna, and so its posterior surface, in this position, is, for the most part, directed outwards, 

while the external surface becomes to a. large extent anterior. A similar arrangement occurs in 

Diprotodon. Vide Memoirs R. Soc. of S.A., vol. I., pt. I., pp. 6 and 7. 
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The thenal surface (fig. 3) below the tuberosity is smooth, concave from above 

downwards, and flat transversely. On the anconal, or posterior, surface (fig. 4), which, as has 

been stated, is in the wombat brought to the outside in the walking position, a prominent, 

angular ridge (D), corresponding in situation to the posterior oblique line of the human 

radius, occupies the middle third of the length of the shaft, a feature which is much more 

definitely marked than in the wombat. At the level of the lower end of this oblique line, on 

the outer side, in the unpronated position, is an oval rough elevation for muscular attachment. 

This is not evident in the wombat. 

The lower extremity, the upper limit of which, on the thenal surface, is defined by a 

rough transverse ridge (fig. 3, E), corresponding to that which in the human bone limits the 

attachment of the pronator quadratus, is much expanded both transversely and 

anteroposteriorly, and on the radial, or outer, side, is produced into a wide-based bluntly 

conical styloid process (F). 

The distal surface is, for the most part, so directed that it faces ulnad, and, to some extent, 

also anconad, the part that possesses articular characters being apparently limited to a semi-

circular, or subreniform. area (fig. 6 G), of which the convex margin lies posteriorly in the 

unpronated position, while the line standing for the diameter is interrupted by a shallow 

depression leading anteriorly and proximad. 

At the outer end of the semi-circle, again in terms of the unpronated position, the articular 

surface extends on to, and beyond, the lip of the styloid process, while at the opposite end, 

where the radius abuts against the ulna, the surface rises into a low convexity. Anconad of, 

and continuous with, the convex border of the semi-circular articular area is a lunated tract 

(fig. 5, H), which does not, however, appear to belong to the proper joint surface. 

On the whole, the form and proportions of the radius resemble those of that bone in the 

wombats. 

MEASUREMENTS (in mm.) 

RADIUS. 

 

-  

Maximum 

length of bone 

from centre of 

head to tip of 

styloid process. 

Longest 

diameter of 

head. 

Shortest 

diameter of 

held. 

Width of 

lower end. 

Phascolonus gigas. 168 32 30 44  

Phascolomys mitchelli. 110 14 10 22 

Phascolomys latifrons. 101 13 115 21 

 

ULNA. 

Pl LI. 

Of this bone we possess one nearly complete example from the right side, lacking only 

the lesser sigmoid cavity and all but the upper, or olecranal, part of the radial side of the 

greater sigmoid cavity. Another fragment comprises the lower half of the bone comprising  
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the greater part of the lesser sigmoid cavity, and a third includes the greater part of the 

olecranon with the inner half of the greater sigmoid cavity. There are besides three small 

separate fragments representing as many styloid processes. 

The most remarkable features of this bone are its great strength, its immense, inflected 

olecranon (pl. LI., A); and its antero-posterior width, which, at its maximum, at the level of 

the lip of the ulna moiety of the humeral articular surface (B), amounts to two-fifths of the 

total length of the bone. 

Assuming the pronated position, when the bone is viewed from the inner or outer side, 

the contour of the olecranon is, as shown in figs. 1 and 3, sub-rectangular with the transverse 

width slightly and gradually diminishing towards the summit; but when seen from the 

posterior, or postero-external, aspect (figs. 2 and4) its marked inflection, mesiad, becomes 

conspicuous. The inflected appearance is contributed to by the great production, towards the 

inner side, of the proximo-internal angle, by which feature it is brought about that the greatest 

diameter of the summit of the process is at right angles to that of its, base. In both wombats 

the process is also long and strong, but whereas in Phascolonus the thickness of its anterior 

and posterior borders is about equal, in the wombats the latter is the broader. The process is 

longer, stouter, and more inflected in Mitchell's species than in the latifront as is 

commensurate with the greater size and strength of the former. In these respects this species 

makes the nearer approach to the condition of the fossil ulna, and there is here also a greater 

production of the proximo-internal angle which is such a marked feature in the olecranon of 

Phascolonus. By the inflection of the olecranon, the production, antero-internally, of its apex, 

and the great prominence of the lip of the ulnar moiety of the humeral articular surface, the 

appearance is produced of an extensive depression (fig. 1, C) on the inner side of the bone 

below the origin of the olecranon, which exaggerates a similar feature found in the wombat. 

This feature is, however, not well shown in the figure. Distad of this depression, at the level 

of the front lip of the humeral articular surface, is the region of greatest width of the bone. 

The front of the shaft (fig. 1) is, if the buttress of support for the inner moiety of the great 

sigmoid cavity be left out of consideration, nearly flat transversely down to a point about a 

third of the length of the bone from the lower end, where a low obtuse rising begins which, 

increasing gradually in prominence, divides, in the lower third of the shaft (exclusive of the 

styloid process), the inner from the anterior surface. The latter (fig. 2, D), narrower than the 

former, is continued above to the base of the buttress supporting the inner or ulnar moiety of 

the greater sigmoid cavity. 

The posterior surface is wide at its upper part where it corresponds to the region of 

production of the tip of the olecranon; below this the surface becomes narrowed to a rounded 

border of nearly uniform breadth or thickness, which, in its middle three-fourths, is rugose. 

The whole of this border, including the olecranal part, exhibits a very considerable curvature 

of which the concavity is directed inwards. 
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The outer, or antero-external, surface presents a broad, shallow, longitudinal groove (fig. 

3, E), not distinctly shown in the figure, beginning above at the back part of the base of the 

olecranon, and becoming wider and shallower as it descends. The anterior border of the 

groove below the lesser sigmoid cavity forms an elongated, rugose tract at F, in fig. 3, which 

opposes the interosseous ridge of the radius. 

The somewhat damaged styloid process (G) is inflected, mesiad, and would appear to 

have been, in the intact condition, oviform in transverse section, the long axis of this figure 

being at right angles to that of the shaft. A groove (fig. 2, H) separates the head of the styloid 

from the end of the shaft, except posteriorly, where the groove is more or less interrupted. 

That part of the .inner moiety of the humeral articular surface (B) which remains is 

shallowly concave and, on a larger scale, of the same general outline and form as in the 

wombats, but the buttress supporting it is relatively more massive and prominent in the fossil, 

this latter feature contributing materially to the great antero-posterior width of the bone in 

this region. A portion only of the radial moiety of the greater sigmoid cavity, shown at I in 

figs. 2 and 4, has been retained. The lesser sigmoid cavity for the head of the radius, which 

has been preserved in one of the specimens not figured, forms a semicircular area of which 

the superior border, corresponding to the diameter of the half-circle, is oblique in relation to 

the true horizontal diameter of the shaft, this feature being in conformity with the crossed 

position of the radius. The surface is relatively smaller and less concave than in the wombats. 

This remarkable bone exhibits, to an extreme degree, many characteristic phascolomyoid 

features. 

MEASUREMENTS (in mm.) 

ULNA. 

 

-  
Maximum 

length. 

Maximum (antero-

posterior) breadth at level 

of anterior lip of inner 

division of the humeral 

articulation. 

Length from summit 

of olecranon to 

anterior lip of inner 

division of humeral 

articulation. 

Phascalanus gigas  248 97 120 

Phascolomys mitchelli 149 33 54 

Phascalomys latifrans 134 30 50 

 

CARPUS. 

Of the carpal bones, the cuneiform, pisiform and unciform, only, are represented; they 

are all from Callabonna. 
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CUNEIFORM. 

Pl. LII., figs. 5 and 6. 

One example from a right pes. 

This bone presents a combination of phascolomyoid and diprotodontoid characters, the 

former being the more pronounced. The depression for the styloid process of the ulna (fig. 

5, A) is semi-circular in outline, the line representing the diameter of this figure being, in its 

presumed natural position, directed from above downwards, outwards, and backwards. 

External * to this depression, continuous with it, and forming the remainder of the 

proximal surface (fig. 5), is a smaller, oval or pyriform, concave facet (B) for the pisiform. 

The distal surface, for the unciform (fig. 6, c), is sub-quadrantic, very slightly convex, 

dorso-ventrally, and, to a corresponding degree, concave laterally. The inner, or, in the 

pronated position, mesial, surface is wedge-shaped in outline tapering palmad. On it are 

obscure indications of a surface of contact with the scapholunar, while, more towards the 

dorsum of the foot, is a triangular, moderately smooth, area which, though not articular in 

character, should, if this bone has the same relations as in wombats, be in contact with the 

tibia. 

The dorsal, or anterior, surface is prominent, and, for the most part, rugose and narrow 

from the mesial to the outer side. The ventral is reduced to a narrow, groove-like, rough 

surface lying between the palmar borders of the ulnar and pisiform facets; indeed, these 

come in contact towards the mesial side. 

 

MEASUREMENTS (in mm.) 

CUNEIFORM. 

 Maximum length Maximum breadth 

Phascolonus gigas 52 37 

Phascolomys mitchelli 13 11 

Phascolomys latifrons 13 9 

 

PISIFORM. 

Pl. LII., figs. 1 and 2. 

Four examples, all from Callabonna. 

The general features, proportions, and relations of the wombat's pisiform are here 

reproduced on a much more massive scale. As in those animals this bone, in Phascolonus, 

contributes about one-third of the concavity for the ulna (fig. 1, A) 

  

* This term has reference to the assumed pronated position of the fore-front in walking, 

in which, owing to the crossing of the radius over the ulna, the lower end of the latter lies 

to the outside of that of the former. See footnote -under radius. 
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MEASUREMENTS (in mm). 

PISIFORM. 

 Maximum length Maximum breadth 

Phascolonus gigas 52 33 

Phascolomys mitchelli 19 10 

Phascolomys latifrons 16 10 

 

UNCIFORM. 

Pl. LII., figs. 3 and 4. 

Represented by five examples from Callabonna, of which two are nearly complete. This 

bone is distinctly phascolomyoid in character, and quite unlike the unciform of Diprotodon. 

The proximal surface (fig. 3), exclusive of the unciform process, forms a single, 

subquadrate, partly convex, and partly concave facet (A) for the cuneiform; the distal facet 

(fig. 4, B) for the fourth and fifth metacarpals, is of about equal size, slightly concave from 

side to side, and still less so dorso-ventrally. 

Of the mesial surface (fig. 4, E) rather more than the posterior half articulates with the os 

magnum, and in front of this facet is a deep groove extending nearly the whole dorso-ventral 

width of the bone. The dorsal surface is slightly concave proximo-distally, and the palmar is 

rugose. 

The region of the palmo-external border is produced, palmad, into a stout, prominent, and 

rounded unciform process (C), which is directed somewhat forwards as well as downwards. 

Dorsal of this, and projecting externally from the dorso-external border, is a second, 

prominent, though smaller, rounded process (D). 

 

MEASUREMENTS (in mm.) 

 UNCIFORM. 

 Maximum length Maximum breadth 

Phascolonus gigas 50 30 

Phascolomys mitchelli 18 13 

Phascolomys latifrons 17 11 

 

FIFTH METACARPAL. 

Pl. LII., fig. 10. 

This bone, which is believed to be represented by two, or, possibly, three examples, has 

so close a resemblance on a reduced scale to the homologous segment in Diprotodon t that 

  

* In each case exclusive of the unciform process. 

t See Memoirs R. Soc of S.A., vol. I., pt 1., p. L7. 
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a description of the latter, except in respect to size, might almost serve for the present bone 

(cf figs. 10 and 15 of pl. LII). There is, however, a rather greater saliency in the projection 

outwards and backwards of the postero-external angle, with, perhaps, rather less relative 

lateral expansion of the bone as a whole. The emargination of the external border between the 

postero-external angle and the head, which frequently occurs in Diprotodon, is well marked 

in all these metacarpals of Phaseolonus. 

The proximal, articular surface (fig. 10, A) is inclined to the palmar plane at considerably 

less than a right angle, with the result that when the bone is laid upon the table, palmar side 

downwards, the articular surface is completely exposed if viewed directly from above, while, 

in Diprotodon, the angle contained between the proximal and dorsal surfaces is approximately 

a right angle. At the proximal end of the internal surface is a vertically elongated facet (B) for 

the adjacent fourth metacarpal, and, beneath the distal end, are a pair of deep impressions for 

sesamoid bones. 

 

MEASUREMENTS (in mm.) 

FIFTH METACARPAL. 

 Maximum length Maximum breadth (proximal 

end) 

Phascolonus gigas 50 39 

Phascolomys mitchelli 20 10 

Phascolomys latifrons 17 9 

 

PHALANGES. 

Pl. LII., figs. 11-14. 

Two consecutive phalanges of the proximal and middle series (figs. 11 and 12), which are 

believed to belong to one of the right fifth metacarpals, and possibly to that shown in fig. 10, 

show a great diminution of size when compared to the latter bone. The proximal phalanx (fig. 

11) is a, dorso-ventrally, compressed segment with a conspicuous production, postero-

externally, of the corresponding angle, and, to a gradually diminishing extent, of its outer 

border. The postero-internal angle shows also a slight production. The proximal articular 

surface is elongated and concave, transversely, and extends outwardly on to both productions 

for the greater part of their extent; dorso-ventrally it is narrow and slightly concave. At the 

distal end the articular surface is transversely elongate, and situated almost entirely on the 

under surface of the head. A little distad of the under surface of the bone is a vascular foramen. 

The middle phalanx (fig. 12) is a still smaller, compressed, sub-quadrate bone, having its 

postero-external angle slightly produced. The proximal articular surface forms a transversely 

elongated, and slightly concave, oval facet, the dorsal border of which advances further distad 

than the ventral. 

Five ungual phalanges were obtained from Callabonna, of which four are complete but for 

some abrasion at the distal ends. Whether, or to what extent, these belong to the manus or pes 

cannot be stated with certainty, but they more or less completely repeat,  
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generally on a scale of about twice the length and width, the features of these elements in the 

latifront wombat being considerably depressed and only very slightly curved (see fig. 14). In 

Mitchell's wombat these segments are sub-triangular in section, with a tendency to lateral 

compression. They are also, in this species, more curved and more acutely pointed than either 

in the latifront species or in the fossil. The articular surface forms a broad, dorsa-ventrally, 

concave transverse oval, the upper margin of which is produced more posteriorly than the 

lower. It bears a slight trace of a median, dorso-ventral ridge. The flexor process (fig. 14, A) 

is well marked, and bears on its palmar aspect an obscurely divided facet for sesamoid bones, 

and each side of the process is perforated by a vascular foramen. 

Taken collectively, the phalangeal segments do not show a degree of strength and 

massiveness corresponding to these features in the other bones of Phascolonus that have been 

described. 

MEASUREMENTS (in mm) 

PHALANGES. 

 Maximum length in median 

line 

Maximum breadth (proximal end) 

Phascolonus gigas   

Proximal phalanx 16 24 

Middle  13 16 

Ungual 32 10 

Phascolomys mitchelli   

Proximal phalanx 12 11 

Middle 8 9 

Ungual 20 7.5 

Phascolomys latifrons   

Proximal phalanx 11 10 

Middle 6 7 

Ungual 15 6 

 

HIND LIMB 

This limb is represented by the femur, tibia, fibula, astragalus, fifth metatarsal, and, 

possibly, by ungual phalanges. It is unfortunate that no part can be identified as belonging to 

the pelvic girdle. 

FEMUR. 

Pls. LIII.-LV. 

In the short preliminary account* of this fossil the description of the femur was based upon 

a nearly complete, though slightly abraded, left bone, and upon a well-preserved fragment 

comprising the lower end of its apparent fellow. Since that date the available material has been 

augmented by additional portions of the same bone obtained from Nor-  

  

* Trans. And Proc. R. Soc. of SA., vol XXIII 1899, p. 123 
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manville, * in this State, by the courtesy of the late Mr. and Mrs. Robertson, to both of whom 

the Museum has been much indebted for facilities in exploring this locality. 

The femur of Phascolonus, in its configurement and proportions, bears a general 

resemblance to that of Diprotodon. Diprotodontoid features are particularly to be observed in 

the transverse breadth, and in the antero-posterior flattening, of the proximal end (see pls. LIII. 

and LIV., figs. 1 and 2), and other such characters will be noticed in connection with the shaft 

and lower extremity. 

In the original description t of the bone, based as has been stated upon the Callabonna 

remains, the head is described as presenting the diprotodontoid feature of rising to a 

considerably higher level than the great trochanter. 

The almost perfect condition of the upper end of one of the more recently acquired 

Normanville specimens (pl. LIV., figs. 1-3), however, has made it clear that the difference of 

elevation so described in the Callabonna fossil has been accentuated by considerable reduction 

in the height of the trochanter by abrasion. The actual height of the head above this process 

may now be stated not to exceed half an inch. tt A further imperfection in the Callabonna bone 

is also responsible for the statement that the superior contour of the articular surface of the 

head is, like that of Diprotodon, pear-shaped; but the same Normanville specimen shows this 

surface to be almost circular in outline, with no production on to the neck as originally stated. 

The contour of the head, when viewed from the front or back, forms nearly a hemisphere, 

and, as just stated, nearly a circle when seen from above (pl. LIV., figs. 1-3, A). No depression 

for the attachment of a ligamentum teres appears. The inferior margin of the articular surface, 

in front, is prominent, sharp, and, to a considerable degree, overhangs the portion of the neck 

beneath (pl. LIV., fig. 2). On the reverse side (fig. l) the actual margin has been lost, though 

there is no suggestion of the same prominence as in front, while, on the inner, or median, side 

some excessively hard and black, adherent, ferruginous concretion, that cannot be removed 

without detaching the subjacent bone, partly obscures the actual osseous margin. This would, 

however, appear to have been, here also, sharp and prominent. The surface of the neck in front 

is concave, transversely, and very slightly so, vertically. On the median aspect it is flat in both 

these directions, and, posteriorly, it is crossed by a shallow groove-like depression, which 

meets the inner margin just above the small trochanter. 

The great trochanter (B), the exact limits of which are, in the Normanville specimen, 

defined by a still persistent epiphysial junction (pl. LIV., C), has its anterior and outer surfaces 

unevenly convex both vertically and transversely. Posteriorly its upper part is indented by  

  

* As recorded in the Proceedings of the South Australian Royal Society, vol. III, (Abstract 

of Proceedings), p. xx., remains of Phascolonus were obtained from this locality as early as 

I851), some of which are those stated to have been sent to Professor Owen for identification, 

but the remainder cannot be traced. 

t Loc. cit., p. 129. 

tt By an unfortunate inversion of terms in the preliminary notice, an obvious error appears 

in the part of the paragraph referring to the relative heights of the head and trochanter in 

Macropus, which will be removed by the omission of the words though-Macropus in the 15th 

and 16th lines, p. 129. 
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a groove which leads vertically downwards into the trochanteric fossa (n), while the raised and 

rounded hinder border (E) of the trochanter forms the superior half of the mesially infolded ridge that, 

to a large extent, covers and conceals the fossa. The direction of the inner margin of this ridge, as 

well as of that of the vertical axis of the fossa itself, runs parallel to the outer surface of the bone, 

while in Diprotodon the line of the ridge is more or less parallel to the inner border of the bone at that 

level. The fossa also is, in Phascolonus, relatively more elongated, vertically, and less open than in 

the larger fossil, presenting in these respects a near resemblance to the conditions of the wombat's 

femur. 

The lesser trochanter (pl. LIV., figs. 1 and 2, F) has been lost in the specimen from Callabonna, 

but in that from Normanville, notwithstanding some superficial abrasion, it is a salient feature though, 

even in its integrity, probably less so than in Phascolomys, and here also a slight ridge ascending from 

the upper part of its base serves to delimit the inner and posterior surfaces of the femoral neck. From 

the lower border of the trochanter a more strongly marked and slightly anteflected ridge (fig. 2, G)is 

continued downwards, immediately in front of, and parallel to, which, is a deep groove that, owing 

to the deep shadow, is not seen in the figure. This groove is also present in the Callabonna specimen, 

though less accentuated in consequence of the loss of the small trochanter and of the reduction of the 

ridge descending from it. 

The shaft generally is flattened, antero-posteriorly, this feature being more marked in the upper 

than in the lower half. Both front and hinder surfaces are smooth, the latter being devoid of lineae 

asperae, but on the outer aspect, rather above the middle of the shaft, there is, at the meeting of the 

anterior and outer surfaces, a rough tract for muscular attachment indistinctly shown at (H) in fig. 1 

of pl. LIII. and fig. 2 of pl. LIV., which is broad and oval in the Callabonna specimen, but narrow and 

elongated in that from Normanville. The transverse sectional area of the shaft is at its least at a point 

a little below this tract, or at about the middle of the shaft. Here a transverse section would present an 

oval outline rather flatter on the posterior than on the anterior aspect. Below this point the anterior 

surface becomes increasingly convex, transversely, especially towards the inner side. From the 

middle of the bone the shaft widens, very slightly and gradually, as it descends, the increasing width 

being due to the incline, outwards, of the external surface, while the internal, in its descent, preserves 

its parallelism with the median longitudinal axis (see pl. LIII., fig. 1). 

In the lower extremity the front upper margin of the rotular surface (pl. LV., fig. 1, I) is well 

defined as a low, somewhat obliquely transverse, ridge (J) rising above the general surface of the 

shaft above it, and this feature becomes more marked towards the inner side in consequence of the 

great anterior production of the front part of the inner condyle, which in this femur forms a stout 

conical projection (pl. LIV., figs. 4 and 5, and pl. LV., figs. 1, 3 and 4 K) in a manner almost exactly 

producing the conditions found in Diprotodon. In the wombat, though the corresponding part of the 

articular surface is somewhat more prominent than on the opposite side, there is no approach to the 

marked localised production that is so  
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conspicuous in the fossil bone or in the larger animal. The rotular surface is rhomboidal in 

outline, concave transversely, and convex antero-posteriorly, and, owing, partly to the great 

production of the antero-internal angle, and partly to the posterior extension of the internal 

condyle, the fore-and-aft diameter of the articular surface on the inner side considerably 

exceeds that of the outer, the proportions being as 112mm. to 75mm. in the Callabonna 

specimen, and as 100mm. to 70mm. in that from Normanville (see fig. 4 of pl. LIV.). This 

difference in the antero-posterior diameter of the articular surface on the two sides is also a 

conspicuous feature in Diprotodon; in the wombat, though a similar difference exists, the 

disparity is relatively less. In the general proportions, however, of the lower end Phascolomys 

latifrons, by the inferior transverse width in proportion to the antero-posterior, makes a nearer 

approach to the fossil than Ph. mitchelli. 

A broad, shallow, but distinct transverse depression (pl. LIV., fig. 4, L) delimits to some 

extent the rotular part of the articular surface from that part of the condyles, which works upon 

the tibia, this depression being more marked on the outer than on the inner side. In the wombat 

there are indications of a groove similarly situated, while in Diprotodon the groove separating 

the condylar from the rotular surface exists upon the inner side only. 

The two condylar articular surfaces are almost equal in their maximum transverse width, 

but whereas, in the case of the internal, the inner and outer borders run nearly parallel, 

diverging only a little as they trend backwards and upwards, the outline of the external, when 

viewed from behind, is sub-reniform, with the notch internal (see fig. 2 of pl. LV.). The 

bearing surface of the former is nearly flat, transversely, in all its parts, of the latter, flat, or 

slightly concave, in front, becoming convex behind. 

The intercondylar groove (pl. LIV., figs. 4 and 5, and pl. LV., fig. 20) is wide, and the 

level of its floor evenly continuous with the popliteal surface of the shaft, though the groove 

is rather deeper on the external side owing to the more gradual slope towards the floor of the 

inner face of the internal condyle (pl. LIV., fig. 4). 

The popliteal region is bounded on the outer side by a low rounded, vertical ridge, is 

distinctly seen at p in fig. 2 of pl. LV., which ascends from the upper and back part of the 

external condyle, to become soon lost on the postero-external surface of the shaft. On the inner 

side there is no corresponding rising. Signs of a similar ridge exist in the wombat, and, to a 

still less extent, in Diprotodon. The inner surface of the internal condyle (M) is marked by a 

low, antero-posteriorly disposed, rough elevation (indistinctly shown at Q in pl. LIII., fig. 2, 

and pl. LV., fig. 4), and, on the external aspect of the outer condyle (N), is a flat-topped, sub-

circular tuberosity (pl. LIV., figs. 4 and 5, and pl. LV., figs. 2 and 3, R), of which the upper 

and front borders are considerably raised, while behind and below it subsides to the general 

level of the condylar surface from which it is raised. 

This femur combines diprotodontoid with phascolomyoid characters, the former pre- 

dominating, especially in the lower end. These are principally to be seen in the breadth  
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and flattening of the upper end, in the antero-posterior compression and smoothness of the shaft 

and in the marked production of the front part of the inner condyle, which contributes to the great 

antero-posterior width of the condyle itself. Phascolomyoid features are less numerous and 

marked, and have been sufficiently noted in the description. 

No bone or fragment answerable to the patella was found. 

 

TABLE OF MEASUREMENTS (in mm). 

FEMUR 

 
Max. 

length 

Max. trans. 

width of 

upper end 

Ant post. 

diameter of 

head. 

Lat. trans 

diameter at 

middle of 

shaft 

Ant. post 

at middle 

of shaft 

Max. trans 

diameter of 

lower end 

Ant. post 

diameter of 

int condyle 

Ant. post 

diameter of 

ext. 

condyle 

Phascolonus gigas         
Callabonna         

Specimen A 335 154 70 52 37 103 112 75 
Specimen B      102 111 74 

Normanville         

Specimen C  126 63 45 33    
Specimen D    50 34 87 99 70 

Specimen E    51 39 90   
Phascolomys latifrons 142 45 21 15 15 31 29 23 

Phascolomys mitchelli 154 45 22 15 16 36 30 25 

 

TIBIA 

Pl. LVI 

Represented by two almost perfect examples from Callabonna belonging to opposite sides, 

and of slightly varying size. The larger of these exactly fits the femur from the same locality. 

This remarkably massive bone, of which the maximum transverse breadth of the head exceeds 

one-half of the length of the bone, * manifests a very marked lateral compression of the shaft 

combined with an apparent twist, mesialwards, of the lower end. 

The proximal surface (fig. 5) is of great superficial extent, this feature being due, in part, to 

the extensive production, postero-mesiad, of that part of the head which carries the depression for 

the internal femoral condyle (fig. 3, B). It is owing to this production that the longer diameter of 

this surface runs in a direction more nearly antero-posteriorly than transversely. In Diprotodon, 

though the tibial proximal surface is also relatively large, its long diameter is nearly transverse, as 

it is in Phascolomys. 

Owing to this production of the postero-median region of the head the condylar depressions 

(B and C) are asymmetrically placed, and both are, moreover, thrown far back upon the proximal 

end, thus leaving a relatively large area of surface (D, D) in front of them on which the femur does 

not rest, which latter feature occurs. also, in both the wombat and Diprotodon. The inner facet (B), 

considerably the larger of the two, is ovoid and  

  

* See table of measurements 
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deeply concave, its depth being contributed to by the fact that it rises on to the inner and higher 

of the two antero-posteriorly disposed ridges, which, together with the intervening depression, 

constitute the tibial spine (E). The surface (C) for the outer condyle is subpolygonal in outline, 

and, generally, flat except as to that portion of it which rises on to the outer spinous ridge, 

where it becomes concave transversely. In the wombats there is less inequality between the 

size of these facets, and while the inner is, as in Phascolonus, concave, the outer is more or 

less convex from before backwards. These are also the conditions in Diprotodon. The spine 

in Phascolomys latifrons is single and narrow, while in Ph. mitchelli it is broader, with a 

tendency to duplification, the latter species in this respect approximating to Phascolonus. 

If the whole proximal surface be divided into anterior and posterior halves by a line x-y 

(fig. 5), disposed transversely to the sagittal plane of the shaft, it will be found that the inner 

condylar depression lies wholly behind such a line, while the outer does so to the extent of 

half its area. The large non-bearing, rough tract (D, D) which lies in front of the articular facets 

nearly equals in extent the combined areas of the latter, inclusive of the area occupied by the 

intervening spine. 

In the wombats the superior tibio-fibular facet (fig. 3, F), which is nearly flat, underlies to 

a large extent that for the outer condyle, the two facets meeting and making an acute angle 

with one another. In Phascolomys mitchelli the facet is more elongated anteroposteriorly and 

narrower vertically than in Ph. latifrons. In the fossil the conditions are very similar, but the 

fibular facet is concave in a fore-and-aft direction, and, in its greater elongation in that 

direction, it approximates more to the conditions existing in the first named wombat. The shaft 

is, as previously stated, extremely compressed laterally (see section shown in fig. 7). It is 

widest, antero-posteriorly, at its upper part, the breadth in this direction diminishing to one-

half of this width at the point where it expands into the lower extremity. The anterior border, 

or crest (fig. 1, G), is very acute in its middle third, and is deflected mesiad as it descends; but 

there is no localised prominence, or inflection, of its middle part as is strongly marked in the 

latifront wombat, but considerably less so in Mitchell's species. Above and below this sharply 

compressed middle portion the anterior surface gradually broadens, becoming more rounded 

as these parts ascend and descend, respectively, to merge into the expanded upper and lower 

ends. 

Both the internal and external surfaces of the shaft are smooth and without salient features, 

except for a rough oval tract for muscular attachment on the latter just below the middle of 

the shaft (fig. 3, H). About one inch above, and a little posterior to, the upper end of this 

surface, and considerably nearer the hinder than the front border, is a small vascular foramen 

(1). In the wombats there are indications of a similar, though less distinct, tract, and the 

foramen is situated at a higher level in both species. In Diprotodon the foramen is at about the 

middle of the bone, and it is equidistant between the front and hind surfaces, while a raised, 

rough area lies proximad and a little in front of the foramen. 
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The posterior surface (fig. 2, J), concave in a vertical direction, forms a smooth, rounded border. 

The internal malleolus (K) is broad and convex antero-posteriorly, and, for the most part, marked 

with rough vertical stria'. It is not produced into a malleolar process to the same degree as in the 

wombats, though it is more prominent in this respect than in Diprotodon, where the process is 

practically non-existent. 

The inferior articular surface shows a large undulating facet (fig. 6, L, L) for the astragalus, which 

extends, to a limited extent only, on to the external face of the projecting malleolar process, the 

remainder of this surface being rough and non-articular in character. In the wombat almost the whole 

of the outer surface of the malleolus surface is articular in character. 

A small, narrow, triangular facet (M), continuous with the outer and hinder part of that for the 

astragalus, and set at an obtuse angle to the latter, may have served for articulation with the os 

trigonum tarsi, * though no example of that bone was obtained. 

 

TABLE OF MEASUREMENTS (in mm.)  

TIBIA. 

- 

Maximum 

length 

(spine to 

malleolus) 

Maximum 

diameter of 

proximal end 

Maximum 

antero-

posterior 

diameter of 

proximal end 

Antero-

posterior 

diameter at 

middle of 

shaft. 

Lateral 

diameter at 

middle of 

shaft. 

Phascolonus gigas-      

Specimen A 206 110 75 52 21 

Specimen B 198 109 70 49 19 

Phascolomys mitchelli 120 33 25 17 8 

Phascolomys latitrons 112 29 24 15 7 

 

FIBULA. 

PI. LVII., figs. 1-5. 

By the discovery of missing fragments of this bone amongst the Callabonna remains, subsequent 

to the original reference, it has been possible to restore one fibula from the right side to a nearly 

perfect condition. Its dimensions would have permitted it to belong to the fellow of the larger tibia 

described. 

  

* In the description of the hind foot of Diprotodon (Memoirs R. Soc. of S.A., vol. I., pt. 

I.) this bone was described as os pyramidale on the authority of Owen, who described a 

similarly situated ossicle in the wombat and Dasyurus macrurus (Fossil Mammals of 

Australia, p. 369, and Trans. Zool. Soc., vol. II., p. 406), and on p. 370 of the former work 

he assigns to it the name of "pyramidale."  

As this memoir is essentially a descriptive paper, it is not part of my object, nor am I 

competent, to discuss the very difficult question of the homology of this bone: but the whole 

subject is very comprehensively treated by Semon (Zoologische Forschungsreisen in 

Australien, Band II., Lieferung v), who gives an extensive bibliography of references dealing 

with the homologies of this and other accessory bones of the manus and pes. 

To some of the most important of these works I am unfortunately unable to refer in this 

space, but it is clear at least that the name trigonum tarsi is more consonant with recent 

views. 
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As in Diprotodon, and to a less extent in the wombat, the fibula of Phascolonus is 

characterised by a marked fore-and-aft expansion of the upper extremity. The proximal 

surface of this end shows', on the median side, an elongated suboval facet, of which the 

anterior and lower moiety (figs. 1 and 3, A) is for the fibular facet of the tibia. This faces 

inwards and upwards, and is concave from above downwards, and slightly convex 

anteroposteriorly. The upper, posterior, and rather smaller moiety of this facet (B), which is 

continuous with the former, though lying in a different plane, articulates with the outer 

femoral condyle, and is, more or less, generally convex. These two facets are delimited from 

one another by a slight, almost antero-posteriorly disposed, rising. Behind the femoral facet, 

and facing backwards as well as upwards, is a slightly convex, ovoid facet (c), on which rests 

the fabella. * This facet is supported on a compressed, posteriorly projecting, buttress (D), the 

production of which is the chief contributory factor to the considerable antero-posterior width 

of the proximal end. The remaining portion (figs. 2 and 3 E) of the proximal surface of this 

hone surmounts an anterior production of the proximal end, and is non-articular in character. 

Immediately distad of the proximal end the upper third of the shaft is trihedral, the inner 

and outer faces being transversely concave and of about an equal width. The anterior face, 

little more than half the width of the former, is also concave in the same direction. 

These three surfaces converge to about the middle of the shaft, where there are still 

indications of a sub-prismatic form, and the surfaces are of about equal width, convex, and 

with angles rounded off, so that here the shaft approximates to a cylindrical shape. 

From this point the shaft as it descends gradually acquires an oval section with the longer 

axis directed antero-posteriorly, and, as it expands into the lower extremity, the inner and 

outer surfaces become broader and flattened. The latter, Just above the distal end, is generally 

rugose, and forms low tuberosities at the anterior and posterior angles, neither of these being 

produced distally to any very great extent, so that, to a less degree even, than in the wombat, 

an external malleolus can hardly be said to exist. Situated within the postero-inferior angle 

of the inner surface of the lower end is an oval, flat facet (fig. 1, I) for the os trigonum, t and 

between the posterior thickened, and somewhat produced, border of this facet and the hinder 

of the two tuberosities of the external surface intervenes a shallow extensor groove (fig. 2, 

K). 

If the distal surface (fig. 4) be divided into halves by an antero-posterior line the inner (J 

J) articulates with the astragalus. This faces inwards as well as distad, and is continuous at its 

posterior end with the facet for the os trigonum. The outer half is non-articular in character. 

  

*No example of this ossicle was found 

t See reference to this bone under tibia 
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MEASUREMENTS (in mm.) 

FIBULA. 
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Phascolonus gigas 192 76 46 20 17 49 34 

Phascolomys mitchelli 118 27 17 7 7.5 18 14 

Phascolomys latifrons 108 24 15 6.5 6 14 13 

 

ASTRAGALUS. 

Pl. LVIII., figs. 1-4. 

Two examples, one from Lake Callabonna, the other, rather smaller, from Normanville, 

both from the right side. 

This bone presents a combination of phascolomyoid and diprotodontoid features, the latter 

predominating. It is a depressed subquadrate bone, the depression being more marked in front 

than behind, owing, chiefly, to the flattening in the region of the head. In this respect it 

resembles the corresponding part in the wombat, and is in marked contrast with the astragalus 

of the larger fossil, in which, owing to its semi-globular shape, the greatest dorsa-palmar 

thickness is in front. Whereas, however, in the former animal, the anterior transverse convexity 

(A), which articulates with the navicular, is coincident with the-whole side-to-side width of the 

front of the bone, there is in Phascolomls, as in Diprotodon, a nonarticular tract (fig. 2, B) lying 

to the outside of, and a little and posterior to, the part forming the convexity of the head. 

In both Diprotodon and Phascolomys the articular surface of the head of the astragalus and 

of its tibial surface (c) are discontinuous by reason of the intervention of a transverse non-

articular tract serving for ligamentous attachment; but, in the present fossil, the two meet at a 

right angle, though only to the. extent of about half an inch. 

The tibial articular surface (C) occupies the whole of the superior aspect, except for a 

narrow tract behind. In Diprotodon the internal border of the tibial surface is, at its middle part, 

conspicuously elevated into a laterally compressed conical projection (fig. 5 D). There is a 

similar, though less prominent, elevation in Phascolonus (figs. 1 and 3 D), and in both these 

animals the outer slope of this projection forms part of the general tibial articular tract. The 

mesial slope is, however, in Diprotodon non-articular, but in Phascolonus it comes into contact 

with that part of the extension of the astragalar surface of the tibia which  
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encroaches on the outer face of the internal malleolus. This small tract, on the inner side of the 

pyramidal projection, is the only representative in Phascolonus, of the relatively extensive 

surface that, in the wombat's astragalus, articulates with the outer surface of the internal 

malleolus. 

In the Callabonna example there is considerable elevation of the antero-external angle of 

the tibial surface (fig. I, E). This feature, taken with the pyramidal eminence of the inner border 

just referred to, causes the tibial surface, in a line between these two eminences, to be markedly 

concave. In the Normanville specimen both elevations are less prominent, and the concavity is 

proportionately less. 

On the outer surface, and corresponding to its middle portion, is an articular facet for the 

fibula (F) which is concave antero-posteriorly. This facet, in the Callabonna example, occupies 

the whole dorso-plantar width of the bone, being thus continuous with the superior surface, 

while in the other it is confined to the plantar half, a non-articular strip intervening between 

the facet and the tibial surface. In the former case, presuming the existence of an os trigonum, 

* its surface of contact would appear to have been in contact with the hinder portion of this 

fibular facet, while in the other a small and insignificant facet (fig. 3, G), discontinuous from 

that described as being for the fibula and continuous with the postero-external angle of the 

tibial surface, seems to have served the same purpose. 

With the internal surface may be described a narrow, elongated extension backwards of the 

articular surface of the anterior convexity, or head, which also constitutes part of the navicular 

joint (fig. 2, K), though in the larger example from Callabonna this tract is, by its ventral 

situation, so disposed as to appear to belong rather to the inferior than to the internal aspect. 

Above and behind this extension the internal surface of the bone is, in the example last 

mentioned, rough and uneven, while in the other it is excavated into a single deep pit . 

The plantar side (figs. 2 and 4) bears a large, slightly undulating, articular surface (H), 

which rests upon the calcaneumt continuous, in front, with that of the head, externally, with 

that of the fibula, and internally with the elongated extension backwards from the head 

described in connection with the internal aspect of the bone. Behind this plantar articular 

surface is a non-articular, rugose, and somewhat pitted tract (I) of greater relative area than 

exists in Diprotodon. This is continuous with the similarly rough convex posterior surface (J). 

  

* See references to this bone under tibia and fibula. 

t In the wombat the front part of the plantar articular surface articulates with the cuboid, 

though this is without differentiation from the calcaneal part. Similarly in Phascolonus. there 

is no sign of a separate facet for the former bone. 
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MEASUREMENTS (in mm.) 

ASTRAGALUS. 
 Maximum ant.-

post. Length 

Maximum 

transverse breadth 

Dorso-plantar thickness at 

the centre 

Phascolonus gigas    

Callabonna specimen 68 50 24 

Normanville “ 62 46 21 

Phascolomys mitchelli 25 21 8.5 

Phascolomys latifrons 22 18 8 

 

FIFTH METATARSAL. 

Pl. LVIII., fig. 7. 

One bone can be identified with some certainty as the metatarsal of the right fifth toe, and 

possibly another that may, however, belong to the manus. This resembles generally the 

corresponding metacarpal, differing from the latter in some of these characters by which the 

homologous bones in Diprotodon differ from one another. Thus the length of the metatarsal is 

rather greater in proportion to the width than the metacarpal, and there is greater production, 

posteriorly, of the postero-external angle (fig. 7, A), which here forms a prominent process of 

much the same character as occurs in this metatarsal in the wombat. The same obliquity in the 

inclination of the proximal articular surface (B) as was noticed in the fifth metacarpal is here, 

also, observable, as well as correspondingly situated facets for the fourth metatarsal and 

sesamoid bone. 

 

MEASUREMENTS (in mm.) 

FIFTH METATARSAL. 

 Maximum length Maximum breadth (proximal end) 

Phascolonus gigas 61 37 

Phascolomys mitchelli 21 16 

Phascolomys latifrons 20 13 

Besides those bones of the manus and pes which have been described, there are certain 

others which possibly may be referable to these members in Phascolonus, but in view of their 

limited number, or imperfect condition, and of the doubt concerning them, they are not 

included in this description. 

"MARSUPIAL BONE." 

Pl. LVII., fig. 6. 

Several portions of two bones belonging to this category, and apparently referable to 

Phascolonus, were found at Callabonna. These, when pieced together, make up two fragments, 

of which one constitutes about the basal three-quarters and the other the greater  
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part of nearly the whole length of the mesial half. The two are, as far as they go, more or less, 

complimentary of one another. 

The proximal surface of the former fragment (probably belonging to the right side) shows, 

at the mesial end of its basal border, a rather broad, oval, fiat facet (fig. 6 A) :for articulation 

with the os pubis, but the continuation of the surface of contact with that bone has been 

interrupted by some loss of substance. 

This facet corresponds to the only thick part of the bone, the rest forming a much 

dorsoventrally compressed, elongated, triangular plate, of which the mesial border, which is, 

however, only partially present, would appear to have been nearly straight, while the outer is 

curved. These two borders apparently met anteriorly at some kind of an acute angle. 

In the absence of completeness it is impossible to speak more accurately of its proper 

form, but this would appear to have been intermediate between the broader bone of 

Diprotodon and the narrower one of Phascolomys. 

 

MEASUREMENTS (in mm.) 

“MARSUPIAL BONE."  

 Length of bone Length of border in contact with 

pubis 

Phascolonus gigas Probably slightly exceeding 138 67 

Phascolomys mitchelli 72 25 

Phascolomys latifrons 82 32 

 

REMARKS 

As regards the second proposition relating to the generic position of Phascolonus raised 

in the introduction, we came to the conclusion in our preliminary communication that it should 

be regarded as generically distinct from Phascolomys. The more extended examination 

embodied in the preceding description has confirmed that view, and this, with the illustrations 

that accompany it, will enable others to judge of the correctness of that opinion, though it is 

much to be regretted that such judgment cannot be aided by a more extensive reference to 

cranial characteristics. 

It will be seen that the resemblances of the fossil bones, so far as these have been available, 

to those of the wombats, are many and great, the comparable characters now turning towards 

the latifront and now to the platyrhine group; so that it is difficult to say to which, in the 

aggregate, Phascolonus most inclines. Such phascolomyoid characters are to be found in the 

molar teeth of both jaws, and to some extent in the lower incisors, and in the form of the 

mandible. So, too, in the forelimb these are present to a preponderating degree in the scapula, 

radius, humerus, ulna, cuneiform, unciform, pisiform, and ungual phalanges, -and, to some 

extent, in the atlas and axis. 

In the hindlimb similar characters are expressed in the tibia, fibula, and, to a certain 

degree, in the astragalus. 
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Nevertheless in some bones diprotodontoid characters are revealed, as, for instance, in the 

ascending ramus of the lower jaw, in the lesser production of the infero-internal angle of the 

humerus and in the absence of an entepicondylar foramen, in the femur, especially in its lower 

end, and to some extent in the fibula. The fifth metacarpal and metatarsal are almost replicas, 

on a smaller scale, of the homologous bones in Diprotodon, and the only two non-ungulate 

phalanges that have been described are more diprotodontoid than phascolomyoid. One 

resemblance, only, in the scapula to a corresponding feature in a phalanger has been mentioned, 

though the comparison with this type has not been very closely pressed. Still, in view of the 

possible origin of the Phascolomyidae and Diprotodontidae from a common stem, traceable to 

the Phalangerinae, even this isolated resemblance may have some significance.* In the absence 

of objective comparison much stress cannot be laid on a presumed nototherian feature 

mentioned in connection with the humerus, but besides this particular character there is, in 

general form and massivenesss, a marked resemblance between the humerus attributed to 

Nototherium mitchelli and that of Phascolonus. 

The remarkable, curved, scalpriform upper incisors are peculiar to Phascolonus, though, 

in some respects, they more nearly resemble these teeth in Diprotodon than in Phascolomys, 

for they but carry to an extreme extent the dorso-ventral compression that, in a lesser degree, 

is present in the corresponding incisors of the former animal. 

In several directions, then, Phascolonus presents a considerable degree of generalisation, 

and this generalisation extends beyond the range of the genus Phascolomys, to which group, 

however, it most nearly approximates. 

On the basis of the mandible alone, the intuition of Owen led him, as has been stated, to 

foreshadow the generic separation of Phascolonus from Phascolomys. Lydekker also, 

assuming that the teeth of Sceparnodon were really those of Phascolonus, adopted, on this 

ground only, the same view. 

In addition to the features of the characteristic upper incisors, now definitely shown to 

belong to Phascolonus, many other characters, by which this fossil differs from Phascolomys 

have been mentioned in the preceding description, the cumulative effect of which must be to 

confirm the view in question. 

On the grounds of less weighty differences than those which distinguish Phascolonus from 

Phascolomys, Murie t has suggested that the latifront wombat is sub-generically, or even 

generically, separable from the platyrhine group, a view, however, which is not generally 

accepted; but it may be used as supporting the greater relative claims for the generic recognition 

of Phascolonus. 

It is perhaps unfortunate that zoological requirements necessitate the retention of the name 

Phascolonus, for, as a matter of fact, an estimate of its height, based on the combined length 

of the femur and tibia, and on the, almost certain, assumption that its general  

  

* Cf. On the Evolution of the Australian Marsupialia, with Remarks on the Relationships 

of the Marsupials in General. B. Arthur Bensly: Trans. Linnaean Society of London, Second 

Series-Zoology, vol. IX. 

t Proc. Zool. Soc., 1865, p. 838, et seq., and 1867, p. 815. 
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form and proportions resembled those of the wombats, * did not exceed two feet six inches, 

which falls far short of the stature of the ass, to which Owen, at first, supposed that of 

Phascolonus to approximate. He and others subsequently, with less discrepancy. compared its 

size with that of a tapir; but even this comparison conveys an exaggerated idea of its height. 

By the criterion of size, however, the name Phascolonus is less inappropriate than that of 

Phascolomys, which connotes the idea of similitude in size to the diminutive mouse. 

There remain a few words to be said on the question whether it is probable that Phascolomls 

exercised the same fossorial powers as its living congeners. Anyone who is familiar with the 

deep. cavernous, and labyrinthine passages that constitute a well-established “wombat warren" 

will realise how great these powers are. Any comparative anatomist examining the skeleton of 

one of these animals cannot fail to recognise, in the strength of the limb bones, in the extent of 

the joint surfaces, in the length and prominence of those processes which, by serving as points 

of attachment of muscles, confer on these leverage powers of no mean order, an admirable 

adaptation to the burrowing capacity which is so characteristic of the group. So also any 

palaeontologist examining the remains of Phascolonus, which reveal to an even greater 

proportionate strength than in the wombats, the identical characters that we correlate with their 

fossorial habits, will be strongly tempted to ascribe similar habits to the extinct animal. 

Its size, which it has been shown was not so great as to preclude the possibility of its taking 

refuge in burrows made by itself, indeed, I have seen passages in wombat warrens that would 

have readily admitted the superior bulk of Phascolonus; and so competent an authority as Mr. 

Lydekker t sees no difficulty in attributing similar fossorial powers to the still larger N 

ototherium. It is, however, almost impossible to think of so large a beast sheltering itself in this 

way. 

But as Owen tt has pointed out, using the analogy of the hare and rabbit, the inference of 

similar habits drawn from similarity of skeletal structure does not necessarily follow, and, 

indeed, the few digital elements of Phascolonus that we possess, if, as I believe, these are 

correctly referable to this animal, do not reveal a strength commensurate with its other limb 

bones, except, perhaps, in so far as the claw-bearing phalanges are concerned, and even these 

do not exhibit the 'same proportionate size as many of the other bones. In their small size, 

depression, and consequent limitation of their articular surfaces the phalanges of Phascolonus 

are more comparable to the feebly jointed segments of the manus and pes of Diprotodon than 

they are to the relatively stronger and more strongly jointed phalanges of the living wombats. 

Still, the bones described represent one digit only. Owen || expresses the opinion that 

Phascolonus did not burrow, but, as its mandible was the only part accessible to him, he could 

only base that opinion on general grounds. Had  

  

* The height of a well-mounted skeleton of Ph. latifrons at its highest point, which 

corresponds to about the 13th vertebra, is 13 1/4 inches. The weight of a large specimen, 

in the flesh, of the largest species Ph. mitchelli, may be as great as 80 lb  

t Brit. Mus. Cat. of Fossil Mammals pt. 5, p. 161, "Marsupials and Monotremes," p. 

264. 

tt Extinct Animals of Australia, p. 352. 

|| Loc. cit., p. 352. 
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he had the opportunity of examining the remarkable characters of the limb bones, and of 

noticing their resemblance to those of the burrowing wombats, he might have come to a different 

conclusion. But it is useless to speculate on this point. 

In any case, if the use to which the powers expressed in the bones of Phascolonus were put 

was not that of digging, it is hard to say for what other purpose they might have so fitly served. 

If ever it were safe to argue from structure to function it would seem to be so in this case. 

On the other hand, it is also a tempting hypothesis to suppose that it was just the want of the 

power of securing shelter and concealment by burrowing that was a contributory cause of its 

extinction. That may have been so, but other wombats -some larger, some smaller than these 

that have survived- to which there is every reason to attribute fossorial powers have also become 

extinct. The only evidence available in this direction lies in the remains themselves, and these 

are, on the whole, such as to justify a belief in favor of its fossorial habits. 

No evidence whatever exists as to the hand of man having been even a contributory cause 

of the extinction either of Phascolonus or of those species of Phascolomys that have perished 

with it. 

Related to the possible fossorial habits of Phascolonus is the question of the nature of its 

food. In this case we have not had the-advantage that attended the discovery of the remains, of 

Diprotodon at Callabonna, in finding portions of the plant materials that bore every evidence of 

having been actually eaten, and that could be, to some extent at least, identified. * Turning, 

however, by way of analogy, to the existing wombats, it is often stated in books of natural 

history that their natural food consists of grass and herbage of various kinds, but, predominantly, 

of roots. Indeed, the statement is sometimes made that they are essentially rhizophagous. 

Having some doubts on this latter point, I have made numerous enquiries of those who have 

had a long and close acquaintance with the habits of the two species that inhabit South Australia 

(Ph. mitchelli and Ph. latifrons). 

There is in the answers received a general agreement that grass and herbage constitute their 

principal, and usual, food, that they habitually eat the leaves and stems of various kinds of low-

growing shrubs, of which the ''Blue bush" (Kochia, sp.) is particularly favoured in the dry parts 

where it abounds-indeed this, with other salsolaceous plants, form the principal herbage in such 

localities-and that they will follow down into the ground the the roots of these and other plants, 

of which they eat the supraterranean parts. 

In this way they root up, superficially, after the manner of pigs, various grasses, tuberous, 

or bulbous, rooted plants, some of which are known locally as "yams," the rhizomes of ferns, 

and many others. 

But with regard to the eating of the woody substance of roots of larger trees, which involves 

more extensive digging, there is some discrepancy in the accounts given, some  
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informants asserting, some denying, this proclivity, the holders of both views having equal 

opportunities for observation, and both being equally worthy of credence. 

The conclusions to be drawn from the facts stated seem to be as follows:-In districts where, 

or in seasons when, plenty of grass, or of surface water, is available, the wombats do not 

habitually eat roots except to the extent of the superficial grubbing up of such smaller plants as 

have been mentioned. But where green grass or surface water is not available, as in seasons of 

drought, they do attack the roots of larger trees, such as those of the smaller Eucalypts and of 

other plants that constitute the low forests known in Australia as "scrub." What they do under 

such circumstances is, probably, to gnaw off and, possibly, to eat the bark of such roots, but 

their main object is, I think, to obtain the watery sap which is contained in abundance in the 

outer woody layers of the roots. This water-holding property, on the part of certain trees, is well 

known to the aborigines and to bushmen, who, sometimes, from such sources obtain, in times 

of need, a considerable supply of a quite palatable fluid. The wombats do not appear, however, 

to eat, habitually, the actual wood of the roots as is sometimes supposed. 

If the facts are to be thus interpreted-and it is significant that the denial of root-eating, or, 

rather, bark-eating, comes from informants whose experience has been in districts where surface 

water is always and easily accessible, while those who affirm the practice speak from their 

observations in country subject to dry seasons-then the wombats are no more truly rhizophagous 

than pigs are, which animals do precisely the same kind of superficial "rooting." 

All my informants are agreed that the wombats are very fond of all kinds of growing crops, 

and it is this proclivity, together with their propensity for burrowing under, and so for impairing 

the efficiency of, wire-netted, rabbit-proof fences, that has brought these otherwise harmless 

animals under the ban of the farmer and pastoralist; so much so, that on this account they were 

excluded from the operation of an act recently passed by the South Australian Legislature giving 

some measure of protection to the rapidly disappearing native fauna. 

Whether the teeth of Phascolonus were put to exactly the same use as those of the wombat 

cannot, of course, be too confidently stated, but certainly it would be difficult to devise a more 

perfect dental apparatus for decortication, or for other rodent purposes, than the sharp, broad, 

chisel-ended upper incisors of this animal. 

 

CONCLUSIONS 

From the evidence available the following conclusions seem justified:- 

1. Phascolonus (Phascolomy) gigas, Owen and Sceparnodon ramsayi, Owen, represent one 

and the same animal. 

2. Though closely resembling the wombats in the general characters of its remains, the 

differences between it and them are sufficient to entitle Phascolonus to generic separation from 

Phascolomys and, consequently, by priority, the former name must stand. 
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3. Phascolonus gigas was a wombat-like animal, about twice the height and girth of the 

largest of the living species of Phascolomys. 

4. Though most nearly allied to Phascolomys, the numerous points of resemblance of 

Phascolonus to Diprotodon suggest that the former animal represents a form intermediate 

between the latter and the wombats. 

5. If, as has been suggested, the Phascolomyidae and Diprotodontidae have originated from 

a common stem-form traceable to the Phalangerinae, Phascolonus may be regarded as an offset 

from the former of these two branches. 

6. The similarity of character of the appendicular bones of Phascolonus to those of the 

wombats, representing-with even greater relative strength than in the latter-fossorial powers, 

suggest that the fossil animal, too, possessed similar habits in this respect. Its size was not too 

large to contra-indicate such habits. 

7. The rodent type of incisors, carried in Phascolonus to an extreme degree, suggests also 

that its dietary habits were similar to those of the wombats, with, possibly, more marked 

tendency to rhizophagous proclivities. 

 

LOCALITIES IN SOUTH AUSTRALIA AT WHICH REMAINS OF PHASCOLONUS 

GIGAS HAVE BEEN FOUND. 

Lake Callabonna. 

Normanville. 

Chucka Bend, River Murray. Fragments of tibia and fibula, presentes by the Venerable 

Archdeacon Bussell. 

Warburton River, Lake Eyre District. Fragments of lower incisors presented by the late 

Government Geologist, Mr. H. Y. L. Brown. 

Lake Eyre District vide Owen (Phil. Trans., vol. 175, p. 245.). 

Remains of this animal have also been found in Victoria, New South Wales, Queensland, 

and Western Australia * and Tasmania; t so that its range, like that of Diprotodon, must have 

been very extensive. One may, however, contrast the paucity of the discovered remains of 

Phascolonus in comparison with those of the larger animal. In this respect the large wombat 

resembles Nototherium and Thylacoleo, of which animals our evidence is still very scanty. 

There still remains to be written a review of the skeleton of Diprotodon in the light of the 

large mass of material representing this animal that was obtained at Lake Callabonna. In this 

case the delay in publication has been intentional for the reason that, though nearly all the 

bones are well represented in the Museum collection, an undamaged and undistorted cranium 

still remains a desideratum. Any description of this part based on the examples now in 

possession of the South Australian Museum, or, for that matter, of any other  

  

* L. Glauert, Rec. Western Australian Museum, vol. I., pt. 2, p. 51. 

t "Launceston Examiner," Nov. 1, 1912. Mr. H. H. Scott, Curator of the Victoria Museum, 

Launceston, Tasmania, informs me that the bone found was a femur. 
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museum, would be possibly inaccurate, and certainly incomplete, in respect of that important 

part. 

It has, therefore, seemed better to wait in the hope that a State which has yielded remains of 

this animal so frequently, from so many localities, and often in such excellent condition will, 

eventually provide a more complete example of the head, or at least one that is perfect in those 

parts in which all of ours are deficient. 

Though the Callabonna collection contains several heads, in one or other of which certain 

parts are in good condition, there are other parts essential to a complete knowledge of cranial 

structure which are distorted, or otherwise imperfect, throughout the whole series. From this 

cause we found great difficulty in the reconstruction of the skull in making the complete cast of 

the animal, and, admittedly, we do not regard this part as satisfactory. 

As to the other parts of the skeleton, though he dealt with materials in some respects 

defective, Owen has, in his various writings, made us familiar with the principal bones; while 

the description of the manus and pes, which appeared in the first part of vol. 1 of these Memoirs, 

gave some information as to the construction of these members which were till then unknown. 

Thus, even now, our knowledge of this great marsupial is very considerable compared to the 

little we know of Nototherium and Thylacoleo. Indeed, with regard to the latter there does not 

exist in any museum, as far as I know, any remains, apart from the skull, or portions of it, and 

the teeth, which can be with certainty referred to this unique marsupial type. And yet its other 

bones must have been massive enough to have had a better chance of preservation than many 

others of a much more fragile nature, which are constantly found in abundance. So, too, the 

numerous localities which have yielded its fragmentary remains afford evidence that it must have 

been widely spread throughout the Australian continent. 

It is remarkable, however, that no trace of the remains either of Nototherium or of Thylacoleo 

was found at Callabonna, nor, assuming the latter to have been the "bonecrusher" of those days, 

as seems probable, did any of the bones found there show marks of its teeth as we have 

sometimes found to be the case with remains from other localities, notably from Normanville.* 

Included also amongst the Callabonna remains are those of several extinct species of 

Macropodidae -some large, some small- which have not yet been completely identified. The 

consideration and description of these may serve as the subject of a future memoir. There is, 

further, much need for a comprehensive revision of the whole group of extinct macropods in the 

light of objective comparison of the specimens representing the many species that have been 

named since Owen's time, as it is very probable that, owing to inadequate evidence, insufficient 

materials, or absence of comparison of the widely scattered, existing material there is 

considerable synonymy and confusion in the nomenclature. 

  

* The origin of these bone marks is discussed in an Article by Professor Baldwin Spencer 

and R. H. Wallcott in the Proc. R. Soc. of Victoria., vol. XXIV., N.S., pt. I, p. 92. 

 



 

EXPLANATION OF PLATE XL. 

 

Phascolonus gigas 

 

MANDIBLE 

 

Figures are two-thirds natural size 

 

Fig. 1. Mandible “C," dorsal aspect; Normanville. 

Fig. 2. Mandible "C," left lateral aspect; Normanville. 

Fig. 3. Section of right lower incisor; Normanville. 



 



 

EXPLANATION OF PLATE XLI. 

 

Phascolonus gigas 

 

MANDIBLE 

 

Figures are two-thirds natural size 

 

 

Fig. 1. Mandible "C," ventral aspect. 

Fig. 2. Mandible "C," posterior and, partly, ventral aspect; Normanville. 

 

For letter references see Plate XLIII 



 



 

EXPLANATION OF PLATE XLII 

 

MANDIBLE 

 

Fig. 1. Phascolonus gigas; mandible "A," dorsal aspect; Callabonna. Two-thirds 

natural size. 

Fig. 2. Phascolonus gigas; mandible "A," right lateral aspect; Callabonna. Two-thirds 

natural size. 

Fig. 3. Diprotodon australis; mandible, right lateral aspect; Callabonna. One-third 

natural size. 



 



 

EXPLANATION OF PLATE XLIII 

 

MANDIBLE 

 

The figures are two-thirds natural size 

 

Fig. 1. Phascolonus gigas. Mandible "B," dorsal aspect; Callabonna. 

Fig. 2. Phascolonus gigas. Mandible "B," left lateral aspect; Callabonna. 

Fig. 3. Phascolomys mitchelli. Mandible, dorsal aspect. 

Fig. 4. Phascolomys mitchelli. Mandible posterior aspect. 

Fig. 5. Phascolomys mitchelli. Mandible, right lateral aspect. 

 

LETTER REFERENCES 

A Coronoid process. 

B Condyloid process. 

C Ectalveolar groove. 

D Masseteric fossa. 

E Masseteric ridge. 

F Inflected angle. 

R Broken surface of lower incisor. 

G Post-molar ridge. 

m.l-m.4. Molar teeth. 

pm.  Premolar. 



 



 

EXPLANATION OF PLATE XLIV 

 

UPPER JAW AND TEETH 

 

Fig. 1. Phascolonus gigas. Fragment of upper jaw, right lateral aspect; Callabonna. 

Fig. 2. Phascolonus gigas. The same, left lateral aspect; Callabonna. 

Fig. 3. Phascolomys mitchelli. Skull, ventral aspect. 



 



 

EXPLANATION OF PLATE XLV 

 

UPPER JAW AND TEETH 

 

The figures are two-thirds natural size 

 

Fig. 1. Fragment of upper jaw figured on pl. XLIV., ventral aspect; Callabonna. 

Fig. 2. Grinding surfaces of molar teeth of same jaw; Callabonna. 

Fig. 3. Lateral view of the same molar teeth; Callabonna. 

Fig. 4. Right upper incisor, ventral aspect; Callabonna. 

Fig. 5. The same, lateral aspect; Callabonna. 

Fig. 6. Right upper incisor, ventral aspect; Normanville. 

Fig. 7. The same, lateral aspect; Normanville. 

Fig. 8. Molar tooth, showing curvature and bilobation; Normanville. 

Fig. 9. Section showing exposed section of right upper broken incisor of jaw figured. 

 

LETTER REFERENCES 

A Broken base of zygoma. 

B Left upper incisor. 

C Broken right upper incisor. 

D Bevel from cutting edge of incisor. 

E Depression behind bevel. 

F Layer of enamel. 

m 1-m 4 Maxillary molars. 

pm.  Premolar. 



 



 

EXPLANATION OF PLATE XLVI 

 

ATLAS AND AXIS 

 

All figures are two-thirds natural size 

 

Fig. 1. Phascolonus gigas.  Atlas, anterior aspect; Callabonna 

Fig. 2. Phascolonus gigas.  Atlas, posterior aspect; Callabonna 

Fig. 3. Phascolonus gigas.  Atlas, dorsal aspect; Callabonna 

Fig. 4. Phascolonus gigas.  Fragment of atlas, left side, anterior aspect; Normanville 

Fig. 5. Phascolonus gigas.  Fragment of atlas, left side, anterior aspect; Normanville 

Fig. 6. Phascolonus gigas.  Another fragment of atlas, right transverse process, ventral 

aspect; Normanville 

Fig. 7. Phascolomys mitchelli.  Atlas, anterior aspect 

Fig. 8. Phascolonus gigas.  Fragment of axis, dorsal aspect; Callabonna 

Fig. 9. Phascolonus gigas.  Fragment of axis, ventral aspect; Callabonna 

Fig. 10. Phascolomys mitchelli.  Axis, anterior aspect 

Fig. 11. Phascolonus gigas.  Vertebral centrum 

 

LETTER REFERENCES 

 

ATLAS 

 

A Spinous process. 

B Openings of canal for 1st pair of cervical nerves. 

D Bony spicules, apparently the broken piers of bar closing vertebrarterial 

foramen. 

E Anterior articular surfaces. 

F Posterior articular surfaces. 

 

AXIS 

 

A Odontoid process. 

B Anterior articular surfaces. 

C Base of broken dia- and paraphophysis. 



 



 

EXPLANATION OF PLATE XLVII 

 

PRESTERNM, RIBS, CLAVICLE 

 

All figures are two-thirds natural size 

 

Figs. 1-3. Phascolonus gigas. Ribs. In fig. 1 the aspect figured is anterior; in figs. 2 and 

3 the posterior surface is shown; Callabonna. 

Fig. 4. Phascolonus gigas. Left clavicle. anterior aspect; Callabonna. 

Fig. 5. Phascolonus gigas. Left clavicle, ventral aspect; Callabonna. 

Fig. 6. Phascolomys mitchelli. Left clavicle, anterior aspect. 

Fig. 7. Phascolonus gigas. Presternum, anterior aspect. 

Fig. 8. Phascolonus gigas. Presternum, posterior aspect. 

Fig. 9. Phascolomys mitchelli. Presternum, anterior aspect. 

 

LETTER REFERENCES 

 

PRESTERNUM. 

A Sub-carinate rising on ventral surface. 

B Articular surface for mesosternum. 

C Elevation on dorsal surface. 

D Articular surfaces for first pair of ribs. 

 

RIBS 

A Tubercle. 

B Capitulum. 

CLAVICLE 

A Acromial end. 

B Rough surface for muscular attachment. 

C Its ridge-like continuation, mesiad of B. 

D Acromial articular surface. 



 



 

EXPLANATION OF PLATE XLVIII 

 

SCAPULA 

 

All figures are two-thirds natural size 

 

Fig. 1. Phascolonus gigas. Right scapula, external aspect; Callabonna. 

Fig. 2. Phascolonus gigas. Right scapula, posterior aspect; Callabonna. 

Fig. 3. Phascolonus gigas. Right scapula, end-on view of glenoid cavity; Callabonna. 

Fig. 4. Phascolonus gigas. Right scapula. Transverse section of scapula at x y. 

Fig. 5. Phascolomys mitchelli. Right scapula, external aspect. 

 

LETTER REFERENCES 

 

A Glenoid cavity 

B Surface of origin of triceps 

C Coracoid process 

D Emargination of anterior costa 

E Superior, or vertebral, border 

F Spine 

G Acromion 

H Postscapular fossa 

I Prescapular fossa. 

x-y Transverse section of scapula at this level (shown in fig. 4). 



 



 

EXPLANATION OF PLATE XLIX 

 

HUMERUS 

 

All figures are two-thirds natural size 

 

Fig. 1 Phascolonus gigas. Right humerus, anterior aspect; Callabonna. 

Fig. 2. Phascolonus gigas. Right humerus, posterior aspect; Callabonna. 

Fig. 3. Phascolonus gigas. Right humerus, end-on view of proximal end; Callabonna. 

Fig. 4. Phascolonus gigas. Right humerus, end-on view of distal end; Callabonna. 

Fig. 5. Phascolomys mitchelli. Right humerus, anterior aspect. 

 

For letter references see explanation of Plate L 



 



 

EXPLANATION OF PLATE L 

 

HUMERUS AND RADIUS 

 

All figures are two-thirds natural size 

 

Fig. 1. Phascolonus gigas. Right humerus, internal aspect; Callabonna. 

Fig. 2. Phascolonus gigas. Right humerus, external aspect; Callabonna. 

Fig. 3. Phascolonus gigas. Right radius, postero-internal aspect (in pronated position); 

Callabonna. 

Fig.4. Phascolonus gigas. Right radius, antero-internal aspect (in pronated position); 

Callabonna. 

Fig. 5. Phascolonus gigas. Right radius, end-on view of distal end; Callabonna. 

Fig. 6. Phascolomys mitchelli. Right radius, postero-internal aspect (in pronated 

position); Callabonna. 

 

LETTER REFERENCES 

HUMERUS 

A Proximal articular surface 

B Ectotuberosity 

C Pectoral ridge 

D Deltoid ridge and crest terminating in 

E Tuberosity at junction of deltoid and pectoral ridges 

F Insertional tract for latissimus dorsi and teres major 

G Entepicondylar bridge in humerus of Phascolomys 

H Buttress supporting angle of junction of deltoid and pectoral ridges 

I Radial articular surface 

J Ulnar articular surface 

K Entepicondylar prominence 

L Supinator ridge 

M Rough ectepicondylar surface continued from supinator ridge 

N Vertical ridge on posterior surface 

O Channel between supinator and deltoid crests 

P Depression on posterior surface above radial facet 

Q Depression on posterior surface above ulnar facet 

R Vascular foramen 

S Entotuberosity. 

 

RADIUS 

A Head 

B Bicipital tuberosity 

C Interosseous ridge 

D Oblique line on posterior surface 

E Rough transverse ridge delimiting distal extremity 

F Styloid process 

G Articular surface of distal end 

H Smooth tract anconad of G. 



 



 

EXPLANATION OF PLATE LI 

 

ULNA 

 

All figures are two-thirds natural size 

 

Fig. 1. Phascolonus gigas. Right ulna, postero-internal aspect (in pronated position); 

Callabonna. 

Fig. 2. Phascolonus gigas. Right ulna, postero-external aspect (in pronated position); 

Callabonna. 

Fig. 3. Phascolonus gigas. Right ulna, antero-external aspect (in pronated position); 

Callabonna. 

Fig. 4. Phascolonus gigas. Right ulna, end-on view of proximal extremity; 

Callabonna. 

Fig. 5. Phascolomys mitchelli. Right ulna, antero-internal aspect (in pronated 

position). 

 

LETTER REFERENCES 

 

A Olecranon. 

B Ulnar moiety of great sigmoid cavity. 

C Depressed surface between origin of olecranon and ulnar moiety of great 

sigmoid cavity. 

D Anterior surface. 

E Broad shallow groove on antero-external surface.  

F Rugose tract on antero-external surface. 

G Styloid process. 

H Groove separating styloid process from end of shaft. 

I Portion of radial moiety of great sigmoid cavity. 



 



 

EXPLANATION OF PLATE LII 

 

CARPALS, METACARPALS AND PHALANGES 

 

Fig. 1. Phascolonus gigas. Left pisiform. antero-internal aspect; Callabonna. Two-thirds 

natural size. 

Fig. 2. Phascolonus gigas. Left pisiform, postero-internal aspect; Callabonna. Two-thirds 

natural size. 

Fig. 3. Phascolonus gigas. Left unciform, proximal surface; Callabonna. Two-thirds natural 

size. 

Fig. 4. Phascolonus gigas. Left unciform, distal surface; Callabonna. Two-thirds natural size. 

Fig. 5. Phascolonus gigas. Right cuneiform, proximal surface; Callabonna. Two-thirds natural 

size. 

Fig. 6. Phascolonus gigas. Right cuneiform, distal surface; Callabonna. Two-thirds natural size. 

Fig. 7. Phascolomys mitchelli. Left pisiform, antero-internal surface. Natural size. 

Fig. 8. Phascolomys mitchelli. Right unciform, distal surface. Natural size. 

Fig. 9. Phascolomys mitchelli. Right cuneiform, distal surface. Natural size. 

Fig. 10. Phascolonus gigas. Right fifth metacarpal dorsal surface; Callabonna. Two-thirds 

natural size. 

Fig. 11-13. Phascolonus gigas. Phalanges of fifth digit (?) of right manus, dorsal 

surface; Callabonna. Two-thirds natural size. 

Fig. 14. Phascolonus gigas. Ungual phalanx of above digit (?), lateral surface; Callabonna. 

Two-thirds natural size. 

Fig. 15. Diprotodon australis. Right fifth metacarpal, dorsal surface; Callabonna. Two-

thirds natural size. 

Fig. 16-19. Phascolomys mitchelli. Metacarpal and phalanges of right fifth digit; the 

dorsal surfaces of the metacarpal and two first phalanges is represented, 

while the lateral view of the ungual phalanx is shown. Natural size. 

 

LETTER REFERENCES 

 

CUNEIFORM. 

A Concavity for styloid process of ulna. 

B Facet for pisiform. 

C Facet for unciform. 

PISIFORM 

A Facet for cuneiform. 

B Facet for fourth and fifth metatarsal. 

C Unciform process. 

D Smaller dorsal process. 

E Mesial surface. 

UNCIFORM 

A Proximal articular facet. 

B Facet for fourth metacarpal. 

FIFTH METACARPAL 

A Flexor process 



 



 

EXPLANATION OF PLATE LIII 

 

FEMUR 

 

All figures are two-thirds natural size 

 

Fig. 1. Phascolonus gigas. Left femur, posterior aspect; Callabonna. 

Fig. 2. Phascolonus gigas. Left femur, external aspect; Callabonna. 

Fig. 3. Phascolomys mitchelli. Left femur, posterior aspect. 

 

For letter references see explanation of Plate LV 



 



 

EXPLANATION OF PLATE LIV 

 

FEMUR 

 

All figures are two-thirds natural size 

 

Fig. 1. Phascolonus gigas. Left femur, upper end, posterior aspect; Normanville. 

Fig. 2. Phascolonus gigas. Left femur, upper end, anterior aspect; Normanville. 

Fig. 3. Phascolonus gigas. End-on view of upper end of above fragment; Normanville. 

Fig. 4. Phascolonus gigas. Right femur, end-on view of lower end of fragment figured 

on Plate LV; Normanville. 

Fig. 5. Phascolonus gigas. Right femur, end-on view of lower end of another fragment; 

Callabonna. 

Fig. 6. Phascolomys mitchelli. Left femur, anterior aspect. 

 

For letter references see explanation of Plate LV 



 



 

EXPLANATION OF PLATE LV 

 

FEMUR 

 

Phascolonus gigas 

 

Fig. 1 Phascolonus gigas. Right femur, lower end, anterior aspect; Normanville 

Fig. 2. Phascolonus gigas. Right femur, lower end, posterior aspect; Normanville 

Fig. 3. Phascolonus gigas. Right femur, lower end, external aspect; Normanville 

Fig. 4. Phascolonus gigas. Right femur, lower end, internal aspect; Normanville. 

 

LETTER REFERENCES 

A Head. 

B Great trochanter. 

C Epiphysial line of head. 

D Trochanteric fossa. 

E Posterior border of trochanteric fossa. 

F Lesser trochanter. 

G Ridge descending from lesser trochanter. 

H Muscular insertional tract. 

I Rotular surface of distal end. 

J Transverse ridge delimiting rotular surface from shaft. 

K Conical process of inner condyle. 

L Groove separating rotular and condylar surfaces. 

M Inner condyle. 

N Outer condyle. 

O Inter-condylar groove. 

P Ridge bounding outer side of popliteal surface. 

Q Elevation on inner surface of internal condyle. 

R Tuberosity on outer surface of external condyle. 



 



 

EXPLANATION OF PLATE LVI 

 

TIBIA 

 

All figures are two-thirds natural size 

 

Fig. 1. Phascolonus gigas. Left tibia, anterior aspect; Callabonna. 

Fig. 2. Phascolonus gigas. Left tibia, posterior aspect; Callabollna. 

Fig. 3. Phascolonus gigas. Left tibia, external aspect; Callabonna. 

Fig. 4. Phascolonus gigas. Left tibia, internal aspect; Callabonna. 

Fig. 5. Phascolonus gigas. End-on view of upper end; Callabonna. 

Fig. 6. Phascolonus gigas. Left tibia, end-on view of lower end; Callabonna. 

Fig. 7. Phascolonus gigas. Left tibia, section at middle of shaft. 

Fig. 8. Phascolomys mitchelli. Left tibia. postero-external aspect. 

 

LETTER REFERENCES 

A Internal surface. 

B Internal condylar depression 

C External condylar depression 

D, D Non-articular surface in front of condylar depressions 

E Tibial spine 

F Fibular facet 

G Anterior border 

H Muscular insertional tract 

I Vascular foramen 

J Post surface 

K Internal malleolus 

L L Facet for astragalus 

M Facet for trigonum tarsi 

 

 



 



 

EXPLANATION OF PLATE LVII 

 

FIBULA AND MARSUPIAL BONE 

 

All figures are two-thirds natural size 

 

Fig. 1. Phascolonus gigas. Right fibula, internal aspect; Callabonna. 

Fig. 2. Phascolonus gigas. Right fibula, external aspect; Callabonna. 

Fig. 3. Phascolonus gigas. End-on 'view of upper end; Callabonna. 

Fig. 4. Phascolonus gigas. End-on view of lower end; Callabonna. 

Fig. 5. Phascolomys mitchelli. Right fibula, external aspect. 

Fig. 6. Phascolonus gigas. Proximal portion of marsupial bone; the dotted line 

represents its conjectural restoration. Callabonna. 

 

LETTER REFERENCES 

 

FIBULA. 

A Articular facet for outer tuberosity of proximal end of tibia. 

B Articular facet for outer femoral condyle. 

C Articular facet for fabella. 

D Buttress supporting C. 

E Non-articular part of proximal end. 

F Internal surface of shaft. 

G External surface of shaft. 

H Anterior surface of shaft. 

I Facet for ostrigonum. 

J Facet for astragalus. 

K Extensor groove. 

 

MARSUPIAL BONE 

 

Phascolonus gigas 

 

The dotted line indicates, hypothetically, the completion of its outline. 

 

A Articular facet for os pubis. 



 



 

EXPLANATION OF PLATE LVIII 

 

ASTRAGALUS AND FIFTH METATARSAL 

 

Fig. 1. Phascolonus gigas. Right astragalus, dorsal aspect; Callabonna. Two-thirds 

natural size. 

Fig. 2. Phascolonus gigas. Right astragalus, plantar aspect; Callabonna. Two-thirds 

natural size. 

Fig. 3. Phascolonus gigas. Right astragalus, dorsal aspect: Normanville. Two-thirds 

natural size. 

Fig. 4. Phascolonus gigas. Right astragalus, plantar aspect; Normanville. Two-thirds 

natural size. 

Fig. 5. Diprotodon australis. Right astragalus, dorsal aspect; Callabonna. Two-thirds 

natural size. 

Fig. 6. Phascolomys mitchelli. Right astragalus, dorsal aspect. Natural size. 

Fig. 7. Phascolonus gigas. Right fifth metatarsal, dorsal aspect; Callabonna. Two-

thirds natural size. 

 

LETTER REFERENCES 

 

A Head. 

B Non-articular tract of surface of proximal end. 

C Tibial surface. 

D Conical projection of internal border of tibial surface. 

E Elevation of antero-external angle of tibial surface. 

F Articular facet for fibula. 

G Articular facet for os trigonum. 

H Calcaneal articular surface. 

I Rugose tract posterior to H. 

J Post surface. 

K Posterior extension of articular surface of head. 

 

FIFTH METATARSAL 

A Postero-external angle. 

B Proximal articular surface. 

 



 

 


