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Restoration

of

Dinornis Gravis.

Inpreceding Memoirs the characters of a species of Dinornis distinct from those at
that date determined were deduced from the skull (p. 280, Pl. LXXXI.)and prin-
cipal bones of the hind limb (p. 347, Pls. XLI.XLII).

Subsequent discoveries of answerable bones in other localities have exemplified
repetitions, not to say constancy, of the differential characters above pointed out ; and
in the Glenmark Swamp these bones were found associated with so large a proportion
of the skeleton, as to permit that framework of the extinct bird to be articulated.
From the specimens above alluded to, aided by photographs of the articulated skeleton
kindly transmitted to me by Dr. von Haast, F.R.S., and reproduced inPlate CX.,
Iam enabled in the present section to supplement my former evidences of the species.

As regards the free and movable vertebrae, or those between ,the skull and pelvis,
the numerical formula ofDinornis grams is that of the genus, viz. 15 cervical, 7 dorsal ;

and of the latter, the hæmapophyses (sternal ribs) of the second and third dorsals join
directly their coalesced spines. This mass, called

' sternum,' shows the dinornithic

characters of the bone
—

the straight anterior border between the costal processes, the

short costal tract, the small and ill-defined coracoid depressions, the pair of deep
and wide hind notches, with the smaller median notch. In the costal tract two ridges
for articulation with sternal ribs divide the intercostal depressions. The parts of the
sternum circumscribing externally the hind notches, which boundaries represent the
backward continuation of the outer marginal portions of the body of the sternum, are
reduced by the extent of the unossified portions of the body of the bone to the character
of processes, and are defined as

'
lateral processes

'
in preceding Memoirs 1. These in

Dinornis gravis are more slender in proportion to their length than in Dinornis
robustus, but less so than in Dinornis rheïdes ; in this respect, as in their degree of

1 They are homologized withthe xiphoid appendage ofthe mammalian sternum byProf. Mivart, and termed
by him the

'
lateral xiphoid processes

'
inhis Memoir on the axial skeleton of the Ostrich, Trans. Zool. Soc.
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divergence, they are intermediate between Dinornis ingens and D. robustus. The
extremes of sternal modifications and the intermediate gradations in the Dinornithidæ
are exemplified in the cut, fig. 35, p. 419.

The pelvis ofDinornis grams includes a sacrum of seventeen vertebrae, of which the
two anterior ones support movable ribs.

The axis vertebra has a low antero-posteriorly extended neural spine, and a somewhat
more produced but thinner and axially shorter hypapophysis from the hinder part of the
under surface of the centrum.

In the third cervical the neural spine is bifid, and the hypapophysis is reduced in
size. This process disappears in the fourth cervical ; and processes for muscular attach-
ments from the under surface of the centrum begin to be developed from the attached
base of the parapophysis at the sixth cervical. They form a pair of processes which,
as the cervical vertebrse recede in position, approximate and seem to be represented in
the fourteenth cervical by a single low hypapophysis in the centre of the under surface
of the vertebral body. The serial homologue of this process recedes in position and
gains in length in the last cervical, here resuming the character it manifests in the
second and third of the cervical series. The hypapophysis gains in length both longi-
tudinally and vertically in the first dorsal ; in the fourth the base of the process is co-
extensive with the under surface of the centrum ; in the fifthdorsal it subsides midway,
and on the sixth the hypapophysis disappears.

The length of the dorso-sacral series of vertebrae, which represent the vertebræ of the
trunk, equals that of the combined tibia and metatarse. InDinornis casuarinus and
Dinornis gracilis the trunk-series is shorter than those limb-bones : inDinornis ele-
phantopus and Dinornis crassus the reverse proportions obtain.

Since the above notes were writtenIhave been made acquainted, through the kind-
ness of Capt. F. W. Hutton, C.M.Z.S., with the discovery of additional evidences of the
present species of Dinornis ina swamp near Hamilton, province of Otago, South Island.

Of these remains, now in the Museum of Natural History, Otago, Capt. Hutton
writes ;

—"
D.gravis also appears to me to be a good species, although the tibia

approaches very closely to that of D. casuarinus, but is more robust, the length being
only about three and a half times the circumference of the middle of the shaft, while
inD. casuarinus it is more than four times the circumference. The measurements,
however, given by Dr. Haast (Trans. N. Z. Inst. i.p. 86. no. 13) of bones found in situ
in the Glenmark Swamp appear to connect D.gravis withD.crassus. In the swamp at
Hamilton the bones were so confusedly mixed together that in the whole collection I
have only two leg-bones thatlam absolutely certain belonged to the same bird. They
belong, Iconsider, to D. gravis, although larger than those figured by Professor Owen ;
their dimensions are as follows ;

—



387

Additional discoveries reaching the able hands of such observers as Dr. Haast and
Capt. Hutton willlead, most probably, to the desirable knowledge of the extent of
variation in the species by them recognized and confirmed; and there seems to be a
probability of the determination of the sexual characters of such established species, as
exemplified by size and strength of the limb-bones.

The height of the skeleton in the ordinary easy standing position of the bird is 4 feet
2 inches ;the length of the trunk (dorsal and sacral series of vertebrae) is 2 feet 3 inches ;

the length of the hind limb, following the angles of the segments, is 3 feet 7 inches ;

the total length from point of beak to end of tail, following the curves, is five feet
6 inches.

Description of the Plate.

Plate CX.

Fig. 1. Side view of the skeleton of Dinornis gravis.
Fig. 2. Front view of the same skeleton. (From photographs of the articulated skeleton

in the Museum of Natural History, Christ Church, province of Canterbury,
South Island of New Zealand.) The scale introduced in the Plate exemplifies
the admeasurements above given.

1 Trans. New Zealand Institute, vol. vii.1875, p. 275.
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