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Restoration

of

Aptornis Defossor.

The nearly complete sternum and pelvis of Aptornis defossor about to be described,
in addition to the evidences of that bird given ina preceding Section 1,afford grounds
for attempting a restoration of the skeleton of this extinct species (Pl. XCIV.).

The sternum, figured of the natural size in Pl. LXXXIX.figs. 2, 3, 4, presents a
close family, if not generic, resemblance to that described and figured inPL XLVIII.
figs. 5-8, in my first Memoir on the genus (p. 185), with regard to which, recognizing
in itunequivocal characters of a Ralline type, closely resembling that of the wingless
Wekas (Ocydromus), but of much larger size, Ihad doubts whether to refer the bone
to the Notornis (subsequently recognized as a stillexistent species), or to the stilllarger
Aptornis otidiformis, which is most probably extinct.

In Tribonyx ventralis the length of the sternum is 2 inches, that of the femur is

2 inches 3 lines. In Ocydromus australis the length of the sternum is 2 inches, that of
the femur is 2 inches 8 lines. InNotornis 2 the length of the femur is 4 inches 10 lines ;
in Aptornis otidiformis3 the length of the femur is 6 inches 3 lines. The length of the
sternum described p. 198, and figured inPl.XLVIII.figs. 5-8, is 4 inches 6 lines, mea-
sured from the foremost part of the coracoid groove to the tapering hind end, which is

not entire. Ido not suppose, however, that the missing portion would exceed 6 lines
in length; and it might probably be less. An addition of 4 lines would make the
sternum in question equal in length to the femur of Notornis, and 1½ inch shorter than
the femur of Aptornis otidiformis. Iselect the femoral bone of the hind leg for this
test comparison, because itvaries less in proportion to the trunk or general size of the
bird than the more distal elements of the limb. A comparison of the metatarsus of
Notornis with that of Aptornis instructively illustrates this principle 4.

The contiguity of the bones, when discovered, of Aptornis defossor here described
enables me to refer with confidence the sternum to that species, most probably to the

1 P. 290. 2 Pl.LI.fig. 3. 3 PI.L. figs. 3 &4.
4
'

On the Archetype and Homologies of the Vertebrate Skeleton,' Bvo, 1848, p. 200, note, p. 202.
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same individual as the pelvis; and the comparison of the sternum with the femur
described (p. 308) and figured Pl.LXXXVI.figs. 5, 6, 7, gives the following proportions
of length :

—
sternum 6 inches 6 lines, femur 7 inches 6 lines. The length of the sternum

is here taken from the fore border of the coracoid groove to the tapering hind end,

which is all but entire.
The inferiority of size of the sternum figured inPl. XLVIII.figs. 5-8 to the sternum

of Aptornis defossor is greater than that of the femur of Aptornis otidiformis as com-
pared with that of Apt. defossor. But the relative size of the smaller sternum to the
femur of Aptornis otidiformis is more like the relative size of the sternum of Aptornis
defossor to the femur of that species than is the relative size of the smaller sternum to
the femur of Notornis. Seeing therefore, in the two existing Rallines here compared,
that as the wings decrease and the legs increase in size the sternum becomes shorter
in proportion to the femur, Iam inclined to believe that the smaller sternum
(Pl. XLVIII. figs. 5-8) has belonged to Aptornis otidiformis rather than to Notornis.
This view derives further support from the fact that, with the decreasing relative size
to the femur, there is a progressive simplification of the sternum in the recent Rallines
(Tribonyx, Ocydromus), by which the still more simple type of the bone in Aptornis

defossor is approached. The slender lateral processes, for example, inTribonyx ven-
tralis come off immediately behind the costal border, diverge and extend backward
beyond the body of the bone, with slightly expanded terminations. In Ocydromus
australis the slender lateral processes come offat some distance from the costal borders,
near the hind part of the body of the sternum, are consequently much shorter, and
have no terminal expansion. The keel, which is well developed in Tribonyx ventralis,
is much reduced in Ocydromus australis 1;itis almost obsolete in Aptornis defossor.

As the wings of Notornis are relatively less than those of the Weka, and the legs
relatively larger, it is not likely that the sternum would bear the same proportions of
length to the femur as the sternum figured inPl. XLVIII.figs. 5-8 bears to the femur
figured inPl. LI.fig. 3. Whether, however, the sternum of the smaller species of
Aptornis would be shorter in proportion to the femur than it is in Aptornis defossor
may be questioned.

Demonstration on this point still waits the acquisition, so long desiderated, of the
entire skeleton of Notornis.

This, at least, is certain, that the larger sternum, belonging to Aptornis defossor,
repeats all the generic characters of that of which the reference oscillates between
Aptornis otidiformis and Notornis mantelli.

As in it, the present larger sternum is of an elongate triangular form, the base
anterior and concave, the curve of the emargination being interrupted by the pair of
prominences (Pl. LXXXIX.fig. 2, a, a), from which the faint beginnings of the keel

1 Descriptive Catalogue of the Osteological Series, Mus. Coll. of Surgeons, 4to, 1853, p. 238. no. 1280
{BrachypUryx).
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converge as they retrograde to the thick low ridge (ib. s, s) representing that part of the
sternum in birds of flight. The body of the sternum describes a slight curve length-
wise to the tapering end, with the convexity downward or outward (ib. fig. 4) ; the
general transverse lay of the outer surface of the sternum is slightly convex; but
between the keel-ridge and the lateral margin the surface is feebly excavated. The
ridge (ib. s, s) expands and subsides about an inch and a quarter from the hind end.

In the smaller sternum (of Aptornis otidiformis ?) the initial ridges converging from
the anterior tuberosities to the sternal ridge are better defined by the excavation of the
surface outside them than in Aptornis defossor, and the ridge expands into a trans-
versely convex prominent tract, which is continued to the broken end (as shown in
fig. 5. Pl. XLVIII.);it consequently extends further back than in Aptornis defossor,
apparently not leaving a terminal flattened tract of the outer surface of the bone,
such as is shown in fig. 2. Pl. LXXXIX.,near the end of the sternum. The costal
border in Aptornis defossor forms two fifths of the lateral border of the sternum, and
presents articular surfaces (ib. fig. 4, c, c) for five sternal ribs. The foremost surface is
a narrow ridge, crossing obliquely the costal surface close to the articular groove for the
coracoid. This surface appears to be obliterated by anchylosis of the coracoid to the
sternum on the right side (ib. fig.2, d) ; and the left side shows a fracture at the part
corresponding to the smooth deep coracoid groove in the sternum of Apt. otidiformis (?).
The coracoid union with the sternum is restricted to as small an extent, relatively, of
the anterior border or base of the bone as in Apt. otidiformis (?).

The second, third, and fourth articular surfaces for the sternal ribs are ridges with
extensive intervening smooth and imperforate cavities (Pl. LXXXIX.fig. 4, c, c). The
last or hindermost articulation is a small subcircular cavity with a raised border. The
costal border contracts from the third ridge backward. The non-articular side-border
of the sternum contracts as itrecedes to a rather sharp edge, the two sides converging
to a nearly pointed end. There is no trace of the lateral fissures and slender processes
characterizing the sternum of Ocydromus or Tribonyx. A very shallow tract (ib.fig. 2,r)
for the insertion ofmuscle is bounded by a feeble ridge (ib. fig.2,t,r)8 lines behind the
anterior border of the sternum, which tract is less smooth and even than the rest of the
outer surface of the bone.

At the fore part of the inner or upper surface the sternum is strengthened by a

transverse prominence or bar (ib. fig. 3, b), which expands as it subsides at each end

upon the inner part of the costal tract. This bar is further from the anterior border, and
consequently more internal inposition, than is the corresponding ridge inthe sternum of
Apt. otidiformis (?), where it seems to form the upper or convex border of a thickened
anterior margin of the sternum (Pl. XLVIII.fig.8). A shallow excavation of the inner

surface of the sternum is bounded by a curved border (Pl. LXXXIX.fig. 3), concave

forward, nearly midway between the fore and hind sides of the sternum. The correspond-

ing part of the inner surface of the sternum of Aptornis otidiformis, or of Notornis, is not
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so defined, but is undulated by a rising, convex lengthwise, parallel with the mid third
of the costal borders.

The figures of the sternum of Aptornis defossor inPl.LXXXIX.,being of the natural
size, preclude the necessity of further admeasurements.

There is no pneumatic perforation inany part of the sternum, which agrees, in this
respect, with that provisionally, referred to the smaller species of the genus.

The generic distinction between Aptornis and the extinct gigantic Ralline bird called
Cnemiornis is strongly expressed by the sternum. In Cnemiornis the ridged repre-
sentative of the keel 1 subsides much nearer the fore part of the bone ; the costal border
is relatively longer, and includes articular surfaces for seven sternal ribs ; the body of
the bone appears to retain its breadth for a greater extent as it recedes than in Aptornis
defossor. The portions of sternum picked up with the other bones of Cnemiornis
enable the above comparisons to be instituted, but they are not sufficient to give a
satisfactory idea of the shape of the entire sternum in that genus.

The pelvis of Aptornis defossor, figured of the natural size inPl. LXXXIX.fig. 1
and Pl. LXXXVIII.,exhibits a slight deformity or departure from the normal symme-
trical figure at its fore part, which is somewhat bent to the right

—
the twist, which

chiefly affects the neural spine and ilia,being most conspicuous when the bone is viewed
from the front and from below, as in fig. 2. Pl. LXXXVIII. It is doubtless an indi-
vidual variety, and indicates the bird from which it was derived to have been aged.

The articular surface of the centrum of the first sacral vertebra (Pl. LXXXVIII.
fig. 2, s 1) is transversely extended, measuring in that diameter 1 inch 4½ lines, the
vertical diameter at the middle being 5 lines ;but this extends to 7 lines on each side
beyond the neural canal, which is circular, and only 3½ lines in diameter at its anterior
outlet. The prezygapophyses (Pl.LXXXIX.fig.1,z)are large, with their outer borders
bent strongly forward ; the right is the largest, partaking of the asymmetry above noticed.
The articular surface, concave transversely, is vertically plane, or rather convex. The
fore part of the neural spine shows a rough surface for ligamentous attachment along the
lower half of its extent ; this surface expands to a breadth of 4lines, then contracts to a
point, beyond which the spine presents a sharp anterior margin to near the summit,
where itagain expands and coalesces with the contiguous parts of the iliac bones. A
deep and narrow ilio-neural fissure extends backward on each side the spinal plate.

The neurapophysis, developing the zygapophyses, is coextensive with the centrum,
and expands beyond that element into a broad depressed diapophysis, confluent above
with the ilium (Pl. LXXXVIII.fig. 2,i): this process forms at its hinder angle a
roundish flat surface (Pl. LXXXIX.fig. 1, d) for the tubercle of the first free sacral
rib. The articular surface for the head of that rib is large and flat on the left side
(ib. fig. 1,pl),but is small on the right side, partaking of the asymmetry above noticed.
The under surface of the centrum is carinate ; the keel beginning 2 lines behind the

1 PI. LXYLfig. 9, s.
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lower border of the articular surface. The keel runs to the third sacral centrum
(Pl. LXXXVIII.fig. 2,c), where it begins to expand, as in Aptornis otidiformis
(Pl. LXXXV.fig. 2).

The surface for the head of the second sacral rib is small, subcircular, concave,
and produced. The succeeding pleurapophyses (Pl. LXXXVIII.pl) are represented
by short thick parapophyses abutting against the lower border of the ilia, to the fifth
(seventh, including the moveable ribs) pair, which abuts against the part to which the
head of the pubis is anchylosed (ib. fig. 2, 64). There are consequently six pairs of
interapophysial vacuities (ib. id.id.) at the antacetabular part of the pelvis. The mid
tract beneath the centrums gains a breadth of ½ inch at the seventh vertebra, beyond
which it contracts to a point at the fourteenth.

The sacral centrums maintain their breadth to the seventh vertebra, contract at the
eighth, but between the acetabula maintain a breadth of 9½ lines to the eleventh
vertebra, beyond which they contract to the fifteenth, and again expand at the seven-
teenth (17) to a breadth of 5 lines, which they retain, below, to the twentieth vertebra.
The last three of them (n,n, fig. 1, Pl. LXXXVIII.)are caudals, which, likethe dorsal
and lumbar vertebræ at the other end of the pelvis, have become

"
sacral

"
by anchylosis.

In the three interacetabular sacrals (ib. fig. 2,c') the parapophyses are, as usual,
suppressed ; there is, however, a filamentary representative of one of those processes from
the left side of the eighth sacral centrum. The parapophyses reappear at the eleventh
sacral (ib.p,11), where they are long and slender, and combine at their distal, ends with
those of the twelfth, thirteenth, and fourteenth sacrals to form a plate or screen ofbone
(ib.u), dividing the interacetabular depression (t) from the postacetabular or postrenal
one (u). The parapophyses of the fourteenth (ib. fig. 2, 14), fifteenth, and sixteenth
sacrals increase in breadth, and bend or arch outward and upward to form the lower and
lateral walls of a passage or cavity on each side of the crest formed by the continuous
or confluent neural spines of the corresponding vertebrae. These

"
ectoneural

"
canals

are partially divided above by diapophysial or upper transverse plates, arching from the
neuro-spinal crest to the inner surface of the plate or ectoneural side-wall.

The civil engineer might study, perhaps withadvantage, the disposition of the several
buttresses, beams, and arched plates of bone which support the iliac roof of the pelvis,
and strengthen the acetabular walls receiving the pressure of the thigh-bones, in this
large and powerful Wood-hen.

The unusual depth and width of the excavation at the postacetabular part of the
pelvis, the hind part of which excavation is partitioned off from the general pelvic
cavity by a deck, as it were, of bone (ib. fig. 2, v), extending from the ischium and

confluent part of the ilium inward or mesiad to join the hinder sacral vertebra (ib. c, 17),
led me to examine the pelvic viscera in a recent Ralline (Rallus aquaticus) with a view
to determine the nature of the contents of the homologous ilio-ischial postacetabular
excavation in that bird.
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On a first view of the pelvic viscera, as exposed by removal of the intestines, the kidneys
appear to be chiefly developed anteriorly, the broad lobes there extending beyond the
ilia witha convex border covering, or lying incontact with,part of the iliac origins of
the abdominal muscles. The length of these anterior renal lobes equals that of the
antacetabular part of the pelvis in Aptornis defossor ; the second lobes, commencing
mesiad of the anterior ones, acquire their greatest breadth where those terminate, but
are here much narrower than the anterior lobes. Thence the middle lobes contract

transversely to a point, underlapping the narrow posterior lobes, which seem to end
where the ischia join the sacrum, and to blend with each other ;but it is merely
close contact, they are distinct 1.

On each side of the hind part of the kidney is the belly of the
"

obturator internus
"

or
postrenal muscle, which underlies the inferior opening of the ilio-ischial excavation.

This muscle being removed, the renal substance is found to pass
"neurad," expanding

to a breadth equal or superior to that of the anterior lobes, with much greater depth
or thickness in the neuro-hæmal or dorso-ventral direction ; and this the true posterior
renal lobe is shown, by a vertical longitudinal section of the side of the pelvis, to fillthe
whole of the great posterior ilio-ischial cavity, extending from the partition bounding
posteriorly the interacetabular cavity backward to above and beyond the ischio-iliac
deck-like plates (Pl. LXXXVIII.fig. 2, v).

The vertebræ numbered 19, 20 inPl. LXXXVIII.fig. 2 are homologous with the first
two free caudals in Rallus aquaticus and Ocydromus australis. The parapophyses of
the seventeenth and eighteenth sacrals expand, coalesce (a small foramen intervening),
and unite with the

"
deck

"
(v), of which they form the inner beginning. The par-

apophyses of the first caudal inRallus abut against the ilia,leaving a small intervening
foramen between them and the antecedent parapophyses. The homologous foramina
are seen on each side of the vertebra 19 in fig. 2. Pl. LXXXVIII.

From these foramina each ilium extends backward 2 inches. The free terminal ends
bend slightly toward each other, leaving an interval of 9 lines; they are obtusely
rounded. Externally each is strengthened by a vertical ridge (Pl.LXXXIX.fig.1, l).

The entire length of the ilium, following the upper curve, of Aptornis defossor is
12½ inches, equalling that of the same part of the pelvis in Casuarius bennettii. This
length is pretty equally divided by the mesial beginnings of the

"
gluteal ridges

"

(Pl. LXXXVIII.fig.1,g).
The fore half of the ilium repeats very closely the characters of that part in Aptornis

otidiformis 2. The upper curve is greater in Aptornis defossor; the gluteal ridge is
stronger, runs more outward, and ends by an obtuse process (Pl. LXXXIX.fig. 1, h).
The rest of the pelvic disk (Pl. LXXXVIII.fig.1, r,r) is bounded externally by the

1 In my
'Anatomy of Vertebrates,' the statement (vol.ii.p. 227) that

"
the kidneys are more or less

blended together at their lower extremities inthe Coots (Fulica)" willprobably bear the above explanation.
5 PL LXXXV.fig. 1, PI. LXXXVI.fig.1.
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strongly produced ridge overhanging the vertical postacetabular plate (Pl. LXXXIX.
fig.1, 62, l)of the ilium, which coalesces with the similarly vertical expanding plate of
the ischium (ib. 63). The foramen (ib. m) between the ilium and beginning of the
ischium is a fullellipse or oval. The ischium developes downward a ridge, behind the
obturator notch (q); but this does not meet the ridge reciprocally directed upward from
the pubis (ib. 64) : there are impressions of the attachment of a strong fibrous sheet
which closed the obturator groove behind ; and this sheet becomes a thin plate of bone
in old individuals of some existing Rallines (Tribonyx ventralis, Ocydromus australis).

The proportions and form of so much of the pubis (64) as is preserved adhere to the
ralline type of that bone ;but the tubercle, prominent below the fore part of the bone
in most existing Rallines, is not developed in Aptornis.
Ihave restored, in outline (Pl. XCIV.), the parts of the ischium and pubis broken

away from the otherwise complete and truly singular and interesting form of pelvis in
Aptornis defossor. Itmay aid in future comparisons of this most complex of bones to

subjoin a list of the parts of the pelvis, conveniently indicated by names, with the
symbols used to indicate them in Pls. LXXXVIII.and LXXXIX.

The specimens of Aptornis defossor above described are from a cavernous fissure at
Timaru, Canterbury Settlement, South Island of New Zealand. Iam indebted to

Dr.D. S. Price, of the Crystal Palace, Sydenham, for the much valued opportunity
of describing, comparing, and figuring them.

Parts of the Pelvis of Aptornis defossor, Ow.
a. Acetabulum (the letter marks, inPl. LXXXIX.fig. 1, the inner aperture).
b. Postacetabular facet.

c. Centrum (marking, inPl. LXXXVIII.fig. 2, the ridged underparts of the first and
second sacral vertebræ).

c'. Centrum (marking the unridged underparts of succeeding centrums).
d. Diapophysis (marking, inPl. LXXXIX.fig.1, the diapophysial articular surface).
e. Subacetabular fossa.
f,f. Antacetabular part of ilium(Pl.LXXXVIII.fig.1).
g. Gluteal ridge. h. Gluteal process (Pl. LXXXIX.fig.1).
i. Ilium (marking, inPl. LXXXVIII.fig.2, the part anchylosed with and overhanging

the foremost diapophysis).
id. Interdiapophysial vacuities (marking the six anterior ones).

l. Postiliac tuberosity. m. Ischiadic foramen.

n. Neurapophysis ; n' inPl. LXXXVIII.fig. 1, is the fore part, n* the hind part, of
the neurapophysial crest. o. Ilio-neural orifices.

p. Parapophyses, both combine to separate, below, the interdiapophysial vacuities :

pl. Pleurapophyses, inPl. LXXXIX.fig.l.plmarks the articular surface for the

head of the first sacral rib.
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q. Obturator notch. r. Pelvic disk.
s. Sacral vertebræ (s i,inPl. LXXXVIII.fig. 2, marking the anterior articular surface

of the first centrum).
t. Interacetabular cavity. u. Postrenal cavity.

v. Ilio-ischial plate or deck-like production.
z. Prezygapophysis (marking, in Pl.LXXXIX.fig. 1, that of the first sacral vertebra).
1-20 indicate the sacral vertebræ from before backward.
62. Ilium. 63. Ischium. 64. Pubis.

In the restoration of the skeleton (in which Ihave taken the vertebral formula of
Ocydromus) the Aptornis defossor, with the neck bent and head supported as in the
ordinary standing position of the bird, would be about 3 feet in a straight line from
the top of the head to the soles of the feet ; the length, in a straight line, from the
end of the beak to that of the tail would be about 2 feet 10 inches. The chief depar-
ture from the ordinary form of the Coots is seen in the shorter and more robust
proportions of the tibiae and metatarsal segments of the legs, in which feature Notornis,
amongst recent Rallines, offers the nearest approach to Aptornis.

Description of the Plates.

Plate LXXXVII.
Fig. 1. Upper view of pelvis of Aptornis defossor, nat. size.
Fig. 2. Under view of pelvis of ditto, nat. size.

Plate LXXXIX.

Fig. 1. Side view of pelvis of Aptornis defossor, nat. size.
Fig. 2. Front or under view of sternum of ditto, nat. size.
Fig. 3. Back or upper view of sternum of ditto, nat. size.
Fig. 4. Side view of sternum of ditto, nat. size.

Plate XCIV.
Fig. 1. Restoration of skeleton of Aptornis defossor. ¼th nat. size.
Fig. 2. Skeleton of Ocydromus australis. ¼th nat. size.
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