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Memoir
on the

Dinornis Elephantopus.

Mr.Walter Mantell on his return fromNew Zealand inMarch 1856, provisionally
deposited his very extensive collection of remains of Dinornithic and other Birds, there
obtained, in the British Museum, and Igladly acceded to the wishes of that suc-
cessful and enterprising collector, to devote the leisure at my command to the exami-
nation of this interesting and valuable collection. This was shortly after purchased
by the Trustees of the British Museum, on my recommendation : the entire skeleton
of the species which forms the subject of the present memoir, and whichIpropose to
call Dinornis elephantopus, was thereupon recomposed and articulated, and it is now
exhibited in the Gallery of Fossil Remains.

In the arrangement of Mr.Mantell's collection, Ihad advanced as far as the deter-
mination of the bones of the leg, and their classification according to their species,
when the distinctive characters of one series of these bones irresistibly brought a con-
viction that they belonged to a species of Dinornis that had not previously come
under my notice,—a species which, for the massive strength of the limbs, and the
general proportions of breadth or bulk to height of body, must have been the most
extraordinary of all the previously restored wingless birds of New Zealand, and un-
matched, probably, by any known recent or extinct member of the class of Birds.

On a former occasion, Iwas so much struck by the form and proportions of the
metatarsal bone which is referred to the species called Dinornis crassus, described at
p. 133, and figured inpl. xl. fig. 4, that Ialluded to itas

"representing the pachy-
dermal type and proportions in the feathered class;" and the bone unquestionably
indicated, at the date of that memoir,

"
the strongest and most robust of birds." But

by the side of the metatarsus of the species which is here described, and for whichI
propose the name of elephantopus, the metatarsus ofDinornis crassus shrinks tomoderate
ifnot slender dimensions. But the peculiarities of the elephant-footed Dinornis stand
out still more conspicuously when the bones of its lower limbs are contrasted with
those of Dinornis giganteus.
Ipropose, to commence the present Memoir, with the account of the leg- and foot-

bones of Dinornis elephantopus, to combine with it a notice of the bones of the lower
limb of Dinornis crassus which have not previously been described, and to bring out

the characteristics of both by comparison with the bones of other species, especially
those of Dinornis robustus.
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Femur of Dinornis elephantopus.

Commencing with the femur, Ishall premise the following Table of admeasurements

of that bone in the three above-named species ofDinornis.

Dimensions of the Femur in

The above comparative dimensions exemplify the characteristic proportions of the

femur of Dinornis elephantopus (Pl. LVI. fig. 1), as shown by its greater thickness

and strength. Compared with the femur of Din. robustus, this character is remark-

ably exemplified in the articular extremities (Pl. LVI. figs. 2 & 3). Had these

parts alone of Din. elephantopus been preserved and submitted to me, Ishould have
scarcely ventured upon a conclusion as to their specific distinction from D. giganteus,
or its representative on the Middle Island, D. robustus, the correspondence of con-

figuration being so close and the difference of size so slight.
The articular surface is continued from the head upon the upper part of the neck

(Pl. LVI.fig.2), expanding as it approaches the great trochanter, along the summit of
which it is terminated by a ridge. In both species the surface for attachment of the
ligamentum teres is formed, as it were, by a portion of the inner and back part of the
hemispheric head, having been cut off obliquely with a slight excavation. The corre-
sponding ligamentous surface in the head of the femur of Din. crassus is relatively
smaller, less depressed and less defined. The upper and fore part of the trochanter is
less produced relatively to the breadth of the supra-trochanterian articular surface in
Dinornis elephantopus. In this species the subcircular rough surface for the attachment
of the iliacus internus muscle (fig. 1, i) is relatively nearer to the head of the bone than
inDinornis robustus : the rugged and thick fore part of the great trochanter descends
lower upon the shaft ; indeed the shortness of the entire bone seems to depend chiefly
on the shaft being relatively shorter inDin.elephantopus than inD. giganteus or robustus.
The intermuscular ridge continued from the trochanterian one down the fore part of the
shaft bifurcates sooner inDin. elephantopus. The depression behind the trochanterian
ridge is less deep inDin.elephantopus.

The oblique rotular channel is relatively as wide and deep as inDin. robustus, but
the inner boundary formed by the fore part of the inner condyle is shorter in Din.
elephantopus. At the back part of the shaft of the femur the medullo arterial foramen
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is relatively nearer the proximal end of the bone : the two tuberosities below this are
closer together : the two sides (fig.3, s&t) of the fibular groove (fig. 3, r) are at a more
open angle, and the groove is less deep in Dinornis elephantopus, the outer side, t,

being less produced, as compared with Din. robustus. The antero-posterior breadth
of the outer and inner condyles is equal inDin. elephantopus , as it is in Din. robustus ;
but inDin. crassus that dimension of the outer condyle exceeds the same dimension
in the inner one, and the fibular groove is more open or shallow than inDin. ele-
phantopus.

The generic modifications of the femur are, however, very closely preserved in each
species, being strictly of the type ascribed to the genus Dinornis inp. 85.

Tibia ofDinornis elephantopus.

The characters of the upper end of the tibia of Dinornis elephantopus (Pl. LVI.
fig. 5) closely accord with those of the Din. robustus, and the difference of size, as
exemplified in the foregoing Table, is so slight, that, had this extremity only of the bone
reached me, Ishould most probably have referred it to Din. robustus. The almost
flat articular surface for the inner condyle of the femur is somewhat less in its shorter
diameter : the epicnemial ridge, k, is less extended transversely : the ectocnemial
ridge, e, curves more strongly outward :but there are individual varieties in all these
characters in the tibiae before me. All,however, differ in the earlier subsidence of the
ridge continued downward from the procnemial plate, p, which ridge is continued in

Dinornis robustus uninterruptedly to that above the inner division of the distal trochlea.
The space between the ecto- and pro-cnemial plates in Dinornis crassus is rela-
tively greater than in either of the above larger species : the ridge continued from

the procnemial plate is interrupted as inDin. elephantopus. The concave fore part of

the tibia between the ectocnemial, e, and procnemial, p, ridges is impressed by irregular
vascular grooves. The fibular ridge is interrupted by a smooth tract, in or near which
is the orifice of the canal for the obliquely descending medullary artery, in all the

1 The extremes of size ina series of several bones are here given.

Dimensions of the Tibia in
D.robustus. D.elephantopus. -D. crassus.
feet. in. lines. feet. in. lines. feet. in. lines.

Length 2 8 3
T2 0 0

ll 9 61

1 7 6 1

1 6 6

Transverse breadth ofproximal end .. 0 7 6 JO 7 5 1 1

lO 7 0 J
0 6 2

Fore-and-aft breadth of ditto 0 4 9
TO 4 6 1 1

10 4 3 J
0 3 6

Least circumference of shaft 0 6 9 0 6 5 0 4 10

Transverse breadth of distal end 0 4 4
fO 4 2 1

lO 4 0 J 0 3 3
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species of Dinornis. The upper division of the ridge is shorter in Dinornis elephan-
topus than in Din. robustus, and relatively shorter than in Din. crassus. The sur-

face between the fibular ridge and the inner border of the shaft, at the back part, is

concave transversely inDin. elephantopus, not merely flat as inDin. robustus and Din.
crassus; and, as it descends, it continues longer a flat surface before it changes gra-

dually to a convex one. The oblong rough insertional surface above the inner condyle
is relatively shorter and better defined inDin. elephantopus than in Din. robustus. On
the characteristic fore part of the lower end of the tibia, that bone in Din. elephantopus

repeats all the modifications ascribed to the genus Dinornis in my Memoir on the Gas-

tornis, or large fossil bird from the Paris eocene 1.
The tendinal canal inclines obliquely inward, parallel with the inner border of the

expanding end, near which it is placed (Pl.LVI.fig. 4,f): the bony bridge spans across

it from a flattened tubercle developed from the lower part of the outer pier. The out-

let of the canal is as wide as in Din. robustus ; its aspect is obliquely forward and

downward. External to the tubercle is an oblique rough depression, relatively narrower
and better defined than in Dinornis robustus. The inner condyle, a, is relatively
narrower and more produced forward than inDin. robustus, resembling more the pro-
portions of that part in Din. crassus. The general form and oblique direction of the
wide distal trochlear articulation of the tibia are closely repeated in all the species ;

the concavity being rather more sharply defined behind inDin.elephantopus than inDin.
robustus. The depression on the entocondyloid surface is less deep inDin. elephantopus
than in the Din. robustus.

The above specific differences, as well as all that Ihave noticed in the tibiæ of other
species ofDinornis, are so inferior indegree to those whichIhave found inclosely allied
genera, and even indifferent species of the same genus, of other large land- and wading-
birds, as e. g. in species of Ciconia, and in the existing Struthious genera, as to leave a
strong impression on my mind of the generic affinity of the species of wingless birds of
New Zealand whichIhave referred to Dinornis and Palapteryx, and which species have
been divided, with a more liberal imposition of terms, by Dr. Reichenbach, into the
nominal genera Anomalopteryx, Movia,Emeus, Syornis, &c. ;no other facts or characters
being assigned for that multiplication of generic names than those which are to be
found in the pages or plates of the Memoirs contributed by me to the Zoological
Transactions.

Fibula of Dinornis elephantopus.
The fibula of Dinornis elephantopus remains, as in other Dinornithes, and as in the

existing Struthious genera, permanently distinct from the tibia. As a general rule
in Birds, the fibula soon becomes anchylosed to the tibia. In the species now defined,
it is a straight styliform bone, 14 inches 6 lines in length (Pl. LVI.fig. 6). The head is

1 Quarterly Journal of the Geological Society, 1856, vol.xii.p. 210. pi.3. fig. 2
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subcompressed and produced, as if slightly bent, backward. The upper articular sur-
face is convex from before backward, almost flat transversely. The head of the bone
is flattened on the inner side ; almost flat, but a little convex, on the outer side : the
fore-and-aft dimension of this end of the bone is 2 inches 9 lines ;the transverse diameter
is 1 inch 3 lines. Below the head the bone assumes a trihedral form with the sides con-
vex, gradually tapering and blending into a shape which is elliptic in transverse section,
and ending in a point about 9 inches above the ankle-joint. The outer surface of the
shaft of the fibula is impressed by two oblong rough surfaces for the insertion of muscles,
the upper one 2 inches 9 lines in length. The inner part, which is ridge-like, dividing
the fore from the back surface of the bone, presents a rough surface, r,r',with a median
interruption, for the ligamentous attachment of the bone to the fibular ridge of the tibia.

Metatarsus ofDinornis elephantopus.

Ihad, hitherto, regarded the metatarse of Dinornis crassus, described and figured
at p. 137, in Pl. XL. figs. 4 & 5, as presenting the most extraordinary form and

proportions of all the restored species of huge wingless birds of New Zealand ;but

it is strikingly surpassed in robustness and in great relative breadth and thickness
by the same bone of the present species (Pl. LVII. fig. 1), which chiefly on that
account Ihave proposed to name elephantopus. Only in the great Maccaws and
Penguins do the proportions of the metatarsus resemble those in this most robust-
legged of birds ;but the Parrot-tribe present those peculiar modifications of the distal
trochleæ, with the strong articulation for the back toe, which relate to the Scansorial
modifications of the bird's foot; and the Penguins associate with their broad and short
metatarsus a characteristic retention of much of the primitive separation of the three
constituent bones. In Dinornis elephantopus these elements have become as com-

pletely coalesced as in any other species, and the general characters of both proximal
and distal ends accord with those in previously described species. On a more special
comparison of the metatarse of Dinornis elephantopus with that of its nearest congener

1 Plate XXVII,fig.1. 2 Plate XLIX. s Plate LVII.
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the Dinornis crassus, the following differences present themselves. The entocondyloid

depression (fig. 2, e) is deeper, its fore-and-aft diameter is greater, and its transverse

diameter less, than in the ectocondyloid one, c ; but the breadth of the entocondyloid

depression is relatively greater and its depth somewhat less in Dinornis elephantopus
than in Dinornis crassus.

The transverse convexity dividing the two condyloid depressions is relatively broader

inDinornis elephantopus ; and the rough surface external to the anterior intercondyloid
prominence is more strongly marked.

The two calcaneal ridges present an equal prominence inDinornis elephantopus : the
ectocalcaneal one, c e, is the most prominent inDinornis crassus.

The anterior surface of the metatarsus differs chiefly in the proportions indicated in
the "Table of admeasurements," p. 227, from that inDinornis crassus: like most of
the metatarsi of that species, one or more vascular foramina occur above the subcir-
cular rough surface of insertion of the flexor pedis, which occupies the lower part of
the shallow depression on the upper and fore part of the shaft.

Along the lower half of the shaft the median longitudinal and progressively widening
prominence, due to the middle of the coalesced metatarsal bones, is rather more marked
than inDinornis crassus.

The inner side of the shaft is marked at its upper half by the oblique rough tract
indicative of the insertion of the powerful aponeurosis of the gastrocnemial muscles.
At the back surface the upper part of the mesometatarse is relatively less prominent
than inDinornis crassus.

The two vascular foramina occupy corresponding relative positions. All other
notable differences are those of size and proportion.

From the metatarsus of Dinornis robustus that of the Dinornis elephantopus differs,
most strikingly, in its proportions of length to breadth, being littlemore than half the
length, but of nearly equal breadth ; the distal trochleæ, however, being relatively less
expanded than inDinornis robustus.

The anterior vascular perforation is less than in Dinornis robustus : the inser-
tional roughness for the tibialis anticus below the foramen is of equal size. The upper
half of the fore part of the metatarsus is longitudinally channeled in Din. robustus,
not inDin. elephantopus. The corresponding part of the back part of the shaft is
much more prominent in Dinornis robustus. The characteristics of the metatarsus
ofDinornis elephantopus are more strongly manifested in the comparison with that of
Dinornis giganteus, Pl. XXVII.,of which bone it has only half the length, other dimen-
sions being equal or even greater in Din. elephantopus.

Of the depression,— which is very faint in Dinornis robustus, —for the ligamentous
attachment of the rudimental back toe, there is no trace in the metatarse of Dinornis
elephantopus.

The form of the articular pulleys for the three toes is shown in Pl. LVII.fig.3.
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Toe-phalanges of Dinornis elephantopus.
The bones of the footIshall compare with those of Dinornis robustus, Pl. XLIX.,to

which they make the nearest approach in size.
Equalling, or nearly equalling, the phalanges of that bird in breadth and thickness,

they differ chiefly in shortness, but in a less degree than the metatarsi differ.
These proportional characters of the species are best given and easiest appreciated in

the plates (compare the above-cited Pl. XLIX.withPl. LVII.). A few minor differences,
however, may be noticed : the outer portion of the proximal end of the first phalanx of
the inner toe, 1, II., is broader in proportion to its fore-and-aft diameter inDinornis
elephantopus. The inner portion of the proximal end of the first phalanx of the outer
toe, 1, IV.,presents the like difference : the general form of that articular surface, fig.3,
II.&IV., is less triangular and more oval in both the specified phalanges of Dinornis
elephantopus ; the under side being indented as usual in the proximal phalanges of the
inner and outer toes.

The modifications in the other phalanges, besides those of size and proportion, are
not greater or other than might be expected in different species of the same genus.

Of the very remarkable species ofDinornis based upon the powerfully developed limbs,

the bones of which are described in the foregoing pages, Mr.Mantell's collection
includes five right and eight left femora, three right and four left tibiæ, nine right and

fourteen left fibulæ, three right and eight left metatarsi ; together with a considerable
collection of toe-bones, from which, probably, other entire feet might be reconstructed
in addition to the one of the left foot figured in Plate LVII.

There are also two femora and two metatarsi of en immature bird, apparently, by
their proportions, from one individual of Dinornis elephantopus, Pl. LVIII.fig. 1; to
which may also belong the proximal end of a tibia, wanting the articular epiphysis.

The femora, as inother birds, retain the two articular ends, which are simply rougher
than in the adult, having been covered by a thicker cartilage ; but are not developed
upon distinct osseous pieces, as inland mammals.

The proximal epiphysis is wanting inboth the immature metatarsi, the left of which
is figured inPl.LVIII.fig. 1, so that they exhibit the separate expanded ends of the three
constituent bones, as shown in fig. 1, a; which bones terminate in the three prominent
trochleæ below. The length of the femur of this young bird is 11inches, that of the meta-

tarse 7½ inches. They already present the characteristic robustness of the adult bird.
In attempting the reconstruction of the entire skeleton of the Dinornis elephantopus,

after the structure of the leg and foot had yielded the grounds for determining the
species, my first step was the classification of the vertebræ.

Of these bones several hundreds had been collected by Mr.Commissioner Mantell at

the spot where the bones of the leg had been found (p. 234).
Upon comparison, the several vertebræ of obviously the same individual or species of
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Dinornis, presented good distinctive characters; and many series, ofgreater or less extent,

were formed in the progress of the work; such series belonging, respectively, to the

same individual skeleton of a different species ofDinornis.

Not to dwell needlessly on the different steps of this work of arrangement, in which

Iwas efficiently aided by Mr.Flower, the experienced Articulator,Imay proceed to

state, that, after classifying the pelvises according to their size and probable species,

one of these, which in general size and in the proportions of acetabulum accorded with

the femur ofDinornis elephantopus, was found topresent a well-marked anterior articular

surface both on the centrum and on the fore part of the peculiarly long and strong
square-shaped spine ; the articular surface on the spine being unusually rugged.

Among the vertebræ previously classed as the
'
last dorsal,' was found the one that

had articulated with the above pelvis ; and that dorsal vertebra terminated a series of

seven dorsals, progressively decreasing as they advanced forwards, and indubitably
belonging to the same individual bird.

The last dorsal vertebra of the Dinornis is characterized by a pair of tuberous processes

(hypapophyses) from the under part of the centrum, close to the hind border : in the
present skeleton of the Dinornis elephantopus, they are an inch apart : this vertebra is
also characterized by the height of its spine, which is subquadrate ; slightly expanded
above ;smooth at the sides, but rough at the fore and back parts. The height of this
spine is four inches. There is a rudimentary tubercle at the middle of the under surface
of the centrum near the anterior border. The articular surface at that end is concave

transversely, convex vertically. The parapophysis is a large surface with slightly raised
borders near the fore part of the centrum. The diapophysis is short and thick : at its
under part is the pneumatic orifice. The proximal end of the rib is strongly bifurcated
to articulate with the two processes ; it supported an appendage, but does not join the
sternum. The above-described vertebra is the seventh dorsal, or the last free vertebra
that supports moveable ribs (Pl. LX.D 7).

The sixth dorsal (ib. D 6) is narrower and with a spine somewhat shorter than the
seventh. The posterior hypapophyses are nearer together : the anterior one is more
developed : the spine, besides being shorter, is more compressed ;but the diapophysis
is longer, and the base of the neural arch is of greater fore-and-aft extent. The rib is
stronger and longer ;it supported an appendage, but is equally free from junction with
the sternum. At the under part of the base of the diapophysis is the large pneumatic
opening.

The fifthdorsal (ib.D 5) presents a corresponding decrease in transverse and vertical
diameter, without any loss of fore-and-aft extent. The posterior hypapophyses have
coalesced into a single process : the anterior hypapophysis is a strong ridge, with the
fore part a little in advance of the anterior articular surface of the centrum. The
shorter and more compressed spine has a somewhat greater fore-and-aft breadth than
in the sixth vertebra : its height is not quite three inches.
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In the fourth vertebra (ib. D 4) the anterior and posterior hypapophyses have
coalesced into a single ridge, with a tuberosity on each side of its fore part ; the ridge
appearing to be a downward continuation or termination of the sides of the compressed
centrum. The diapophysis is thicker but shorter than in the foregoing vertebræ : the
spine, though shorter and somewhat thinner, has a greater fore-and-aft diameter ; it is
truncate a-top, like the rest.

The ribs of this and the succeeding vertebra, the fifth, are the largest ; they each
support a lamelliform appendage articulated to a well-marked surface at the back part,
below the middle of the rib. The appendage is three inches in length and one in
breadth ;ascending obliquely and overlapping the succeeding rib. The sternal portion
of the rib of the fourth dorsal joins the sternum.

The third dorsal vertebra (ib. D3) much resembles the fourth ; but with a slight
diminution of size and a somewhat lower position of the parapophysis : this is asso-
ciated with a rather longer and more bent-down neck of the rib. The sternal part of
this rib joins the sternum.

In the second dorsal vertebra (ib. D 2) the inferior ridge is divided by a notch into
an anterior and posterior hypapophysis ; but the diminished size of the vertebra, the
lower parapophysis, with a smaller articular surface for the rib, and shorter diapo-
physis, distinguish it from a fifth dorsal. The spine is somewhat shorter, and inclines
more forward than that of the third dorsal.

In the first dorsal (ib. D 1), the hypapophysis is a ridge projecting from rather more
than the anterior half of the centrum : the parapophysis has a smaller cup for the head
of the rib than in the second dorsal : the diapophysis is proportionately diminished in
size: the neural spine is smaller in every dimension, and slopes more forward. There
is a small pneumatic foramen below and in front of the diapophysis. The rib, about
four inches in length, terminates in a point, and has no sternal portion, nor any
appendage.

Besides the seven pairs of ribs from the seven dorsals, there are two pairs from the

anterior sacrals, progressively diminishing in size, and the last terminating freely in a
point. The first of these sacral ribs was moveably articulated to the first sacral vertebra :

the second is anchylosed to the second sacral vertebra.
Thus the Dinornis elephantopus had nine pairs of long, conspicuous ribs : the first

floating ; the second to the fourth pairs inclusive composed of pleurapophysis and
hæmapophysis, the latter articulating with the expanded hæmal spine or sternum.
The next three pairs had hæmapophyses, or

'
sternal ribs

'
which did not reach the

sternum : the eighth and ninth pairs, simple and pointed like the first pair, belong to
the first two of the vertebræ that have coalesced to form the long sacrum.

Of the cervical vertebræ here are fifteen, each having its individual character, and
with trochlear articular surfaces so clearly or definitely sculptured on the ends of the
centrum as to permit of no mistake in the co-adaptation of the vertebræ, successively,
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from the last or fifteenth, ib. C 15, up to the atlas, ib.Cl. The size of the articular

cup on the fore part of the atlas determined the cranium belonging to the present

skeleton of Dinornis elephantopus.
In the last cervical, ib. C 15, the hypapophysis is a ridge from the front half of the

centrum ; which centrum is longer, but of less fore-and-aft extent than that of the first

dorsal. The short rib is anchylosed to both parapophysis and diapophysis ; it is an

inch and a half in length, pointed and directed backwards. The spine is smaller in all
its dimensions than in the first dorsal.

In the fourteenth cervical, ib. C 14, the hypapophysis is a thick sub-bilobed ridge
from near the fore part of the centrum, but is extended transversely, not from before

backwards. The rib is merely a bar uniting the ends of the two transverse processes :

the spine is rather more than an inch long, nearly an inch broad, half an inch from
before backwards, and bifurcated, with the two divisions on the same transverse line.

The thirteenth cervical, ib. C 13, has a pair of anterior hypapophyses with their
tuberous ends approaching and almost meeting each other, so as to complete a hæmal
canal. The median cleft of the short spine almost divides itinto two processes. The
canal circumscribed by the met-, di- and pleur-apophyses, on each side of the vertebra,
is large enough to admit the fore-finger. The centrum appears to be larger than in
the succeeding vertebræ, because it does not lose in fore-and-aft extent while decreasing
inother dimensions.

In the twelfth cervical, ib. C 12, the anterior hypapophyses are wider apart: the
transverse pair of spines are also more apart, and are shorter than in the thirteenth
vertebra.

In the eleventh cervical, ib. C 11, the hypapophyses are shorter and wider apart : the
neural spine is now a pair of tuberosities.

The under surface of the tenth cervical, ib. C 10, is widely grooved, with the hyp-
apophysial tubercles deepening the fore part of the sides of the groove. Slightly con-
verging ridges from the upper part of the posterior zygapophyses represent the neural
spine.

These ridges converge as they advance upon the neural arch, in the ninth, eighth,
seventh, sixth, and fifthcervicals, in which a low tuberosity on the fore part of each
ridge represents the divided neural spine. The under surface of the centrum becomes
flatter in the above vertebræ : the hypapophyses are represented by a tubercle on the
lower part of each parapophysis.

In the fourth cervical, ib. C 4, the pair of tubercles representing the neural spine are
longer : in the third cervical they are closer together : in the second they have coalesced
to form a single spine, with a deep fossa at its back part : in the atlas, ib. 1, the neural
spine is obsolete.

The hypapophysis in the third cervical is a single median ridge, as it is also in the
axis, or second vertebra : in the atlas it is absent. The hind surface of the body of the
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atlas is convex, a little hollowed above to receive the odontoid process : the lateral'
vertebral

'
canals are defined each by a slender vertical bar of bone. The under surface

is produced into a pair of short tubercles at its hind margin and at its front margin ;

and they project respectively backwards and forwards, not downwards as hypapophyses.
The deep anterior cup, which receives the single occipital condyle, is notched at the
middle of its upper part. The neural arch expands beyond the breadth of the centrum,
and developes only the posterior pair of zygapophyses.

The pelvis of the Dinornis elephantopus (Pl. LX.S, 63, 64) is one foot nine inches in

length, contrasting extraordinarily with the size of the skull.
Six of the anterior sacral vertebræ have parapophyses with the ribs confluent with

them, save in the first: beyond the second vertebra the ribs simply abut against the
ilium, with which they are confluent.

The ischium, 63, and pubis, 64, which coalesce with the ilium to form the acetabu-
lum, do not again unite with each other : the notch at the under and fore part of the
ischium opens into the long interspace between the two posteriorly extended bones.
This part of the pubis, 64, is straight and styliform, 8½ inches in length ; slightly
expanded, to a breadth of 14 lines, near the end ; flattened externally, convex internally,
so as to offer a subtrihedral transverse section. The ischium, 63, with an upper and

lower notch, having smooth and thick rounded borders, near the acetabulum, expands
gradually, and is flattened, into a plate of about three inches of vertical depth, with a
truncate termination.

Nine caudal vertebræ, of a transversely subquadrate form, with a contracted neural

canal, surmounted by a low transversely extended arch supporting a pair of tubercles,
represent the basis of the short tail of the Dinornis.

The last of these vertebræ is as small and simple as in other large birds devoid of the
power of flight; showing nothing of that characteristic modification of the terminal
coalesced coccygeals in birds of flight, for the support of the rectrices, or steering quill-
feathers of the tail.

The cranium, Pl. LIX.,is six inches eight lines in length ; three inches nine lines
across the broadest part, behind the orbits. The post-orbital process is broad, com-

pressed, and descends nearly to the zygomatic arch. The upper mandible is slightly
deflected, conical, obtusely pointed, with the external nostrils terminating at the distance
of about an inch from the apex of the premaxillary. The upper part of the median
nasal process of this bone, together with the nasals, has been broken away. The
minor characters of the cranium and of the lower mandible accord generically with
those of the Dinornis, described in pp. 116 and 206. The chief peculiarity of the
skull in the present species is its small size, as contrasted with the pelvis and hind

limbs.
The keel-less sternum, Pl. LXI.,in its shortness, breadth, and subquadrate form; in

the two wide and deep posterior notches ; in the unusually small and shallow coracoid
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fossæ ;and in the reduction of the articular pits on the costal borders to three on each
side, closely conforms to the type of that instructive bone, in the Palapteryx (Dinornis),
described in pp. 124 and 196.
Ihave refrained from entering into closer descriptive details of the skeleton of the

Dinornis elephantopus, because only the plates can convey an adequate idea of its extra-
ordinary proportions to those who have not seen the original itself.

The specimen, as now articulated, stands in the first compartment of the Palæontological
Gallery of the British Museum. The articulated hind-limbs of the Dinornis robustus—a possible variety of D. giganteus

—
are placed on each side, as in Pl. LXI.,to illus-

trate the characteristic proportions of the two extinct species.
The drawings from which the plates have been engraved were taken from two

successful photographic views, corrected, as to the relative size of the parts, from the
skeleton itself: Iam much indebted for the care and skill which Mr. Erxleben has
bestowed on this complex subject.

The first evidence of the Dinornis crassus reached me from a turbary deposit at
Waikawaite, in the Middle Island ; it formed part of the collection there made by
Mr.Earl. Ihave never received any evidence of this species of Dinornis from the
North Island.

In like manner the bones of the much larger bird, which Ihave called Palapteryx
robustus and Dinornis robustus, and whichIwas formerly inclined to regard as not only
specifically but generically distinct from Dinornis giganteus, appear to be peculiar to
the Middle Island ; or at least have not, hitherto, been found in any locality of the
North Island.

The richer series of illustrations of both Dinornis robustus and Din. crassus in the
collection of Mr. Walter Mantell are from localities in the Middle Island ; and the
abundant illustrations of Dinornis elephantopus are exclusively from one locality in that
island : they were obtained at Ruamoa, three miles south of Oamaru Point, or that
called the "First Rocky Head" in the New Admiralty Map. This fact might give
rise to the idea that the original range or locality of Dinornis elephantopus had been
a restricted one ; unless, at the period when the species flourished, the geographical
extent of the Middle Island of New Zealand was widely different from what it now is.
Yet Mr. W. Mantell has obtained strong, if not unequivocal, evidence that Dinornis
elephantopus and Din. crassus existed contemporaneously with Maori natives in that
island. The bones described in the foregoing pages are in a recent and most perfect
condition. They retain the usual proportion of animal matter, and have undergone no
mineral change.

They were discovered under circumstances closely resembling those described in a
previous Memoir, p. 220, under which the femur of Dinornis gracilis was found in
the North Island, by Mr.Cormack. Remains of native ovens, with the baking stones,
were not far from the chief collection of bones of Dinornis elephantopus, discovered
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by Mr.W. Mantell, in the Middle Island. Both were covered by drifted sand from
three to seven feet in thickness. Some of the bones have been scorched by fire.

From the sum of our present information respecting the localities of the several

species ofDinornithidæ, we may infer that most, ifnot all, of the species of the North
Island were distinct from those of the South Island.

To birds that could neither fly, nor, probably, swim well or far, the channel called
Cook's Straits would prove an effectual bar to any migration from one island to
another. With each successive addition of materials for the history of this most
remarkable family of birds, Ifeel, nevertheless, impressed with the conviction of how
little comparatively we still know respecting them, and how much more is likely,
through the enlightened cooperation of active, resolute, and accomplished explorers, such
as Mr.Walter Mantell, to be, hereafter, contributed towards a complete history of the
New Zealand wingless birds.
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Description of the Plates.

Plate LVI.

(Allthe figures are of the natural size.)

Fig. 1. Front view of the left femur of Dinornis elephantopus.

Fig. 2. Upper view of the head of the same bone.
Fig. 3. Under view of the condyles of the same bone.
Fig. 4. Front view of the left tibia ofDinornis elephantopus.
Fig. 5. Upper articular end of the same bone.

k. epicnemial ridge ; p. procnemial plate ; e. ectocnemial process ; a. inner
condyle ; b. outer condyle ;f.tendinal groove and bridge.

Fig. 6. Left fibula of Dinornis elephantopus: the side which is applied to the tibia is
shown.

Plate LVII.

(Allthe figures are of the natural size.)

Fig. 1. The bones of the left foot of Dinornis elephantopus : II., III.,& IV.indicate the
distal trochleæ of the metatarsus ;II.1, 2, 3, the three phalanges of the inner
toe ; III.1, 2, 3, &4, the four phalanges of the middle toe ; IV.1, 2, 3, 4, &5, the
five phalanges of the outer toe.

Fig. 2. The proximal articular surface of the metatarsus : e. the internal, c. the external,

articular cavity ; ce. the ectocalcaneal, mc. the mesocalcaneal, process.
Fig. 3. The distal trochleæ of the metatarsus : II.that of the inner toe ; III.that of the

middle toe ; IV. that of the outer toe.
Fig. 4. The proximal articular surfaces of the proximal phalanges of the three toes.
Fig. 5. Side view of the ungual phalanx of the middle toe.

Plate LVIII.

Fig. 1. Front view of the left metatarsus of an immature Dinornis elephantopus : a. its
proximal end uncovered by the tarsal epiphysis.

Fig. 2. Back view of the left metatarsus of an immature Dinornis crassus.

Plate LIX.

The skull of the Dinornis elephantopus : nat. size.
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Plate LX.

Side view of the skeleton of the Dinornis elephantopus ; with a scale of English feet and
inches, showing the degree of reduction of the figure, and the natural height of
the skeleton, in the ordinary attitude of the bird, viz. five feet six inches.

Plate LXI.

Fig. 1. Front view of the same skeleton.
Fig. 2. Front view of the right leg and foot of the Dinornis robustus.
Fig. 3. Front view of the left leg and foot of the Dinornis robustus.
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