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Restoration

of

Dinornis Robustus.

Of the species Dinornis robustus, the numerous evidences accumulated in the
Museums of Wellington, of Christchurch, and of Otago have confirmed the conclusion
from the first received remains (ante pp. 127, 151, 187). The chief materials of the
restored skeleton figured in Plate XCVI. were obtained by Edmund Gibson, Esq., of
Oawaru, Dunedin, South Island of New Zealand, from some

'
gold-prospectors,' by

whom it was discovered. They came upon the bones
"

imbedded in a drift of almost
impalpable sand overlying the

'
older gold-drift

'
in the Manuherikia valley

"
(ante,

p. 156). The parts of the bones where the overlying sand was not of sufficient depth
to protect them from atmospheric influences were bleached and weather-worn ; but the
more deeply imbedded bones and parts of bones seemed

"
as fresh as if the bird had

only been killed a few months ; on several of them cartilages and ligaments were
remaining, while on the sacrum there was a large piece of skin set with feathers. The
skeleton was accompanied by several bones of the young bird, and by fragments of the
shell of the egg, thus indicating that the parent bird was brooding over its young
when overwhelmed by the sand-drift" 1.

Of the skeleton of this bird, the sex of which, considering the share of incubation
which the male takes in some large existing Struthionidæ, cannot be confidently
inferred, the cranium (Pls. LXIV.and LXV.), scapulo-coracoid arch (Plate LXIV.
figs. 2, 3, 4), integument of the foot (Plate LXXL),and remains of the feathers (Plate
CXIV.figs. 7-9) are described in other sections of this work (pp. 248, 262).

By means of additional materials Iestimate the number of the cervical vertebræ,
five or six of which are wanting at the beginning of the series in the York specimen, to
be fifteen. Their characters and modifications closely accord with those detailed in the
description of that part of the skeleton of Dinornis maximus.

The dorsal vertebrae are seven in number, of which the ribs of the second and third
1 Notes accompanying the bones which were transmitted by Mr.Gibson to his brother, Dr. Gibson, of York

by whom they were presented to the*Museum of the Philosophical Society of that city.
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distinctly and separately articulate with the sternum ; those of the fourth dorsal less
distinctly than is shown in Plate XCVI. As a rule, Ibelieve their sternal portions
join those of the third pair, as the sternal portions of the fifth pair are terminally
attached to those of the fourth pair.

The sternum (Plate XCVI. figs. 2 and 3) shows two well-defined ridges for the
articulation of sternal ribs on each of the short costal borders. The angle in advance
is feebly notched for the articulation of the coracoid, which, with the confluent scapula
is indicated in situ in the side view of the sternum in figure 1. The anterior surface
of the sternum is shown in figure 2, and the under or outer surface in figure 3.
The lateral processes are less slender and more divaricated than in Dinornis rheïdes
(Plate LXXIII.),more slender and less divaricated than in Dinornis elephantopus
(Plate LXXII). The lateral notches are shallower and wider than in D.rheïdes,
deeper and narrower than inD.elephant opus. The postmedial notch is well marked,
but there is no foramen or vacuity in the body of the sternum of Dinornis robustus as
in that of Dinornis rheïdes (at least in the subject figured in Plates LXXIII.and
LXXIV.). On the whole, the sternum of D. robustus most resembles that of
D.maximus ;but its ossified portion, or body, is longer in proportion to its breadth, as
are the lateral and middle processes, ifwe may so call the portions bounding the two
angular unossified tracts of the sternum. The notch at the apex of the mid-production
is deeper and shallower than in D. maximus. The sternum of D. giganteus and
D. ingens Ihave not seen.

The sacrum of Dinornis robustus (Plate XCVI.fig. 4) includes, as inD. maximus
(Plate CXIV.fig. 2), seventeen vertebrae. Of these the ribs of the first and second
retain the movable joints with the centrum ; those of the third sacral are anchylosed
and shortened ; those of the fourth are still shorter, and terminally coalesce with the
antecedent ribs and with the ilium. After the eighth sacral the ribs are suppressed ;

they are resumed (as parapophyses) in the eleventh and following sacrals.
The portion of the Moa chick's skeleton found with that of the (seeming) parent

included, with some other parts, the pelvis, sternum, and scapular arch.
The sacrum, of which the structure in the mature bird is described ina larger species

(p. 420), is formed, not only by certain caudal vertebrae, united with one another and

with an antecedent sacral, but by anterior vertebrae bearing, as in the
'
dorsal

'
ones, free

ribs, and by others having shorter coalesced ribs, as in
'
lumbar vertebras.' If a name

should be required by anatomy for the vertebrae massed together in the full-grown bird
to form the

'
sacrum

'
and anthropotomically

' sacral,' by the character of such anchylosis,
then

'dorso-sacral,' 'lumbo-sacral,' '
sacral proper,' as well as

' urosacral,' are terms

needed to express correctly the vertebrae which go "to form the
'
sacrum

'
of a bird "1.

The ilium,ischium, and pubis of the right side of the immature pelvis are figured in

Plate CXV.fig. 6. The ischium and pubis have coalesced ; the ilium retains its distinct-
1 See Proc. Zool.Soc. April11, 1867, p. 422, and the supposed osteological characters ofDinornis, p. 423.
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ness. The ischium sends upward a short and thick acetabular process above the fore end,
which expands to contribute to the articular cup for the femur. The lower part of this
expansion has coalesced with the acetabular end of the pubis. The inferior process of
the ischium, marking off the anterior portion of the

'
obturator vacuity

'
for the passage

of a tendon, is feebly indicated : behind this the ischium is laterally compressed and
vertically expanded ; the pubis retains its styliform character to the hinder end. This,
in the adult bird, coalesces with that of the ischium ;but the ischium does not coalesce
with the hinder end of the ilium,as it does in the Emu (Dromæus). The ischiadic
notch remains open, as in Apteryx (comp. Plate XCVI. fig. 1, with Plate VIII.).

The collected bones of the same immature Dinornis robustus included the left moiety
of the sternum, to the figure of which, in Plate CXV. fig. 8, Ihave added in outline
the entire bone as indicated at this period. Iinfer that, as in the Apteryx (p. 69), the
sternum is ossified from two centres, forming a pair, from which, as they coalesce at
the middle line, ossification extends into the postmedial portion, simulating a

'
xiphoid

cartilage.' The ossified half of the sternum of the chick of D. robustus showed the
costal process, the costal border, and the lateral process. The scapula and coracoid
of the same chick had coalesced (ib. fig. 7 ; the longer scapular portion is inadver-
tently turned downward) ; and it is not devoid of significance to note that the pro-
portion of this arch to the sternum is greater in the chick or embryo than in the adult
bird. It would seem that the development of the support of the wing-bone was
arrested.

The skeleton of Dinornis robustus, as restored in Plate XCVI., shows a height of
8 feet 6 inches ;but the trunk is raised, and the neck outstretched somewhat beyond the
pose of easy station. In such a position as that of the skeleton of Dinornis rheïdes
(Plate CIX.) the D. robustus would barely reach 8 feet in height.

Description of the Plate.

Plate XCVI.

Fig. 1. Side view of the skeleton of Dinornis robustus.
Fig. 2. Front border of sternum, with two sternal ribs of the left side.
Fig. 3. Under or outer surface of the sternum, with two right and one left sternal ribs.
Fig. 4. Under or inner surface of the pelvis.

(Allthese figures are reduced to the scale of feet and inches in the margin.)
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