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Restoration

of

Cnemiornis Calcitrans.

In a preceding Memoir 1 this genus of the extinct flightless birds ofNew Zealand was
founded upon portions of the skeleton, including some vertebrae of the neck 2, the pelvis 3,
portions of the sternum 4 indicative of the rudimental state of the keel and consequent
incapacity of the bird for flight, a femur 5, a tibia 6, a metatarsus 7, and a humerus 8

described as belonging
"

to some such flightless bird," and provisionally referred to the
species represented by the first-named bones 9.

The resemblance of the tibia in certain characters to that of a natatorial bird
(Colymbus) was pointed out; but there were other features of the bone which checked
the choice of the family. The minor degree of inward extension of the inner distal
condyle (tom. cit. Pl. LXIX.fig. 1, a), as compared with that characteristic of Anatidæ—

stillmore the out-springing of the inner trochlear joint at the distal end of the meta-
tarsus (tom. cit. Pl.LXX.fig. 1, ii,and fig. 3, iv)below the level of the interval between
the other two trochleæ, instead of the inner trochlea rising from a higher level than the
origin of the other two trochleæ, together with the absence of any backward production
of the inner trochlea beyond the plane reached by the other two trochleæ, were
characters which, in the then (1865) inability to extend my comparisons of these bones
with their homologues in the Anatidæ, so as to include the rare Australian form
Cereopsis, counselled reticence as to positive statement of the Anserine affinities of
Cnemiornis, the cranial grounds for determining the family affinities of the genus being
wanting.

These grounds have since been supplied by an esteemed and accomplished corre-
spondent, James Hector, M.D., F.R.S., Government Geologist of the province of Wel-

lington, New Zealand, from whom, in September, 1873, Ireceived outline figures and
brief notes of Cnemiornis inaddition to those given in the preceding Memoir (p. 238), or

1 P. 238.*
PL LXVI.figs. 5, 6, 7, 8.

•
Ib.PL LXX.figs. 1-4.

2 Ib. PI.LXVI.figs. 1-4, PI.LXVII.figs. 3 & 2.
5 Ib. PL LXVIII.figs. 1&2.
8 Ib.PL LXIX.figs. 7-10.

3 PI.LXVII.figs. 5, 6, 7.
6 Ib.PL LXIX.figs. 1-5.
9 Ib. p. 239.
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ina more perfect state than were some of those bones
—

as, e. g., the sternum and pelvis
therein described and represented. The most instructive additional bones of this second
series were an almost entire skull and a humerus, the latter showing that the bone
referred to Cnemiornis in the description of Pl. LXIX.(p. 247) must have belonged
to some other, apparently similar-sized, flightless bird, which Ideem to have been

probably an Aptornis, inasmuch as a few bones referable to that genus were included in
the collection sent to me in 1864 from Timaru. For this instructive accession to the
evidences of Cnemiornis (pp. 239-245) ornithology is indebted to the Hon. Captain
Fraser, F.R.G.S., who has consigned an account of the cave in which the bones were

discovered to the 'Transactions of the New-Zealand Institute,' vol. v. (1872) 1.
The

'
Notes

'
byDr. Hector on these remains, now in the Museum of the Wellington

Philosophical Society, have been published in the 'Proceedings of the Zoological
Society ofLondon,' Part I.1874.

Having since had the opportunity of examining portions of two crania, certain ribs,
humeri, and a metacarpus of other individuals of Cnemiornis, Ican testify to the accuracy
of the figures of those bones given by Dr. Hector;and to his

'
Notes

'
my later acqui-

sitions enable me to add descriptions and figures ofan ulna and an almost entire coracoid

of Cnemiornis. The more perfect of my two skulls includes also the roof and fore
(lacrymal) part of the orbits, wanting inDr. Hector's figure : andIbelieve, therefore,
that a description of these specimens confirming Dr. Hector's demonstration of the

former existence of a very large, not to say gigantic, Anserine bird in New Zealand
willnot be unacceptable, inasmuch as in their description comparisons will be made
with the skulls of other Lamellirostrals, more especially of the flightless Duck (Tachy-
eres 2 brachypterus, Latham) of Magellan's Strait, and of the Cereopsis cinereus of
Australia. The latter bird is notable among Anserines for the length of its legs and

shortness of its bill;and it appears to me more terrestrial in its habits than most of its
living congeners.

Skull.
The occipital surface of the skull of Cnemiornis is remarkable, in the present com-

parative series, for its breadth, especially at its base, here due to the outward expansion
of the paroccipitals (Pl. CI. fig. 2, 4, 4), in which feature the skull of Tachyeres is

1 < A description of the Earnsclough Moa-Cave,' p. 102. (This cave is in the interior of the province of
Otago.)

2 The generic name Micropterus, applied by Lesson in183] to the Anas brachyptera of Latham, was bespoken
by Lacepede, in1802, for a genus of Pishes. Microptera was applied by Gravenhorst, in the same year, to a

family of pentamerous Coleoptera, and by Kobin,in 1830, to a genus of Diptera. Micropteryx was given by
Hiibner, in 1816, to a genus ofLepidoptera, and by Agassiz, in1829, to a genus of Fishes. The name above
proposed for a subgeneric type of Anatidse, as well-marked as any of those to which terms indicative of such

distinction have been applied, is derived from ra^ur/p^s, swift rower, and relates to the characteristic move-
ments ofLatham's species in water, which has obtained for it,from navigators, the name of

"
Steamer Duck."
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more like it than is that of Cereopsis (ib. fig. 7). It resembles more the latter
Anserine in its complex ossification. Cnemiornis differs from both those genera and
most other Anserines in the greater breadth of the cerebellar prominence (ib. 3)
along the middle of the superoccipital tract, and in its greater slope forward as it
rises from the foramen magnum (compare fig. 1, 3, with fig. 6, 3, Pl. CI.). A narrow
mesial tract slightly projects from the convex prominence in Cnemiornis, it answers to
the sharper ridge (3) in Cereopsis (ib. fig. 7, 3). The foramen magnum has a rela-
tively longer vertical diameter in Cnemiornis than in Cereopsis or Tachyeres. In the
vertical extent of the basioccipital 1, beneath the condyle (ib. fig. 7), Cereopsis comes
nearer to Cnemiornis than does Tachyeres. A greater proportion of the parieto-frontal
expansion of the cranium appears in the direct back view of the skull in Cereopsis than
in Cnemiornis

—
the brain being smaller relatively, and the muscular impressions more

extensive, in the larger extinct Anserine.
The extent of the insertion of the portion of the

"
longus colli posticus

"
(ante

pp. 47, 283, Pls. XI.& XII.o**), impressing the sides of the cerebellar protuberance,
and leaving a convex ridge on each side the mid tract, dividing the occipital from the
parietal surface, gives greater breadth to the upper part of the occiput, so defined, in
Cnemiornis than in Cereopsis ; the insertions of the

" complexus
"

(p. 49, Pls. XI.
XIII.y) leave the deeper impressions (Pl. CI. fig. 2, yy)bounded by the lateral ridges ;

and these are more distinct from the
"

biventer
"

impressions than in Cereopsis.
The basioccipital protuberances (ib. figs. 2, 4,1') are more developed than in any

known Anserine, though they are well marked in Cereopsis (ib. fig. 7,1') and indicate
great size and power of the

"
recti capitis laterales

"
muscles (ante p. 50, Pls. XI.

XIV.d). In the deep chink-like fossa between the protuberances and the paroccipitals
open the canals giving passage to the hypoglossal and vagal (fig. 2, v) nerves and the
paroccipital foramen (ib.p) (perforating the base of the paroccipital and opening into
the tympanic cavity). The paroccipitals (figs. 1-4, 4), giving insertion to the "trachelo-
paroccipitales" (Pl. XII.fig. 1, z), are subcompressed, and do not descend below the
basioccipital protuberances.

The basisphenoidal fossa (Pl. CI. figs. 4 & 9, 5), the floor of which is formed by a
short triangular lamelliform process, receives on each side a (vascular ?) canal from
the tympanic cavity. On each side of the fore part of this fossa the entocarotid canals
(ib. ib. ec) are exposed in Cnemiornis, which converge to terminate at the back part

of the deep
"

sella." Of these canals there is only a minute indication in Cereopsis.
In advance of them the basisphenoid contracts and develops the pair ofpterapophyses
(ib. ib. 5'), here, as in other Anserines, well marked, but sessile; they are a long ellipse
in shape.

The base of the alisphenoid swells out, external to the entocarotid opening, to
1 The

"fontanelles
" "

due to original arrest of ossification between the exoccipital and mastoid
"

(Anat. of
Vertebrates, torn. ii.p. 49), are obliterated inboth Cnemiornis and Cereopsis.
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augment the tympanic cavity, with which such
"

bulla
"

communicates by an aperture
(Pl. CI. fig. 1, ta) below the inner articular facet for the tympanic. The tympanic
cavity opens upon the basis cranii by a wider aperture (ib. fig. 4, tb), directed outward
and forward as well as downward, of a transversely elliptical form, which seems to be
bisected at a higher level by the process of bone (from the alisphenoid), forming the
inner articular cavity for the inner division or condyle of the head of the tympanic.
A vacuity divides this from the outer articular cavity, which looks inward and a little
downward.

The prebasal aperture of the tympanic cavity (ib. fig. 4, t b) is bounded behind
by the bar of bone extending, as in Cereopsis and Aptornis 1, from the side of
the basisphenoid (ib. figs. 1 &4, 5*) to the mastoid process (ib. fig. 1,8'). This bar

bounds the fore part of the lateral opening of the tympanic cavity (ib. figs. 1& 4, tl).
The inner wall of this cavity is perforated by two openings leading to the pneumatic
cancellous structure of the cranial walls. The paroccipital forms the hinder wall of the
tympanic cavity, and is continuous by the thin plate forming the lower part of the
inner wall of the cavity with the basisphenoidal pier of the vertical

"
sphenomastoid

"

bar or arch (fig.1, 5'-8').
The sphenoidal tympanic bulla is homologous with that in the Marsupial genus

Peragalea 2. Anterior to it opens the foramen ovale (figs. 1& 4, 6), divided, on
one or both sides, by a slender bar between the issue of the motory and larger
sensory parts of the third division of the trigeminal nerve. Five lines in advance
and mesiad of this is the

"
foramen rotundum ;" and two lines in advance of this is

the larger elliptic foramen for the optic nerve (ib. fig. 1, 10) and first division of the
trigeminal.

On the inner surface of the cranium the petrosal is impressed above the cribriform
depression, representing the "foramen auditorium internum" by a very deep vertically
elliptical fossa, answering to the

"
appendicular fossa" in that part of the epen-

cephalic chamber of certain Marsupialia 3. The side walls of the epencephalic com-
partment are from 9 lines to 5 lines in thickness, and are occupied by air-cells ; the
walls of the prosencephalic compartment are thinner, but still with a pneumatic
diploë.

1 Inthe description of the sphenomastoid part ofthe skull ofAptornis defossor it is stated :
—

"
The articulation is close and deep, whereby, with a peculiar suspensory structure, the tympanic is retained

on the right side of the present skull, where the surrounding parts of the cavity are entire." The structure is

described as follows :
—"

This process
"

(the mesomastoid)
"

has contracted a filamentary bony union with the

expanded base of the alisphenoid, the filament passing behind the neck of the tympanic, helping tosuspend and

maintain it in situ."—?. 293, PI.LXXXIII.fig.1, 8'.

2 Perameles lagbtis, Art.Marsupialia, Cjcl. of Anatomy, vol. iii.p. 274, fig. 96.
3
"

The petrous bone in the Kangaroo, Koala, and Phalanger, is impressed above the
'
meatus auditorius in-

ternus
'
by a deep, smooth, round pit, which lodges the lateral appendage of the cerebellum." —Art.Marsupialia,

ut supra, p. 274. This is the
"appendicular fossa ;

"
the

"
floccus "ofReil is a different part of the cerebellum.

http://www.lib.utexas.edu/books/nzbirds/plates/txu-oclc-7314815-2-28-p-101_3000.jpg


369

The greatest breadth of the cranial cavity is at the lateral depressions for the optic
lobes, where itis 1½ inch across ;the greatest vertical diameter is 1¼ inch ; the length
of the cavity is 1inch 9 lines ;it is short, therefore, in proportion to its breadth and
height. In the proportion of the mandibular to the cranial part of the skull, Cnemi-
ornis, as is shown inPl. CI. fig. 1, most nearly resembles Cereopsis (ib. fig. 6) among

Lamellirostrals.
There are no sutural indications of the limits of the parietals. The occipital

surface, which, from its upper slope, appears in the view of the skull given in
ib. fig. 3, through its more vertical position in Cereopsis does not there appear
(ib. fig. 8) ;but a parietal tract (ib. ib. 7) is indicated in Cereopsis by the more marked
and definite rise of the

"
frontal

"
covering (ib. ib. ll,ll)of the cerebral hemispheres.

This difference is shown also in the profile views (fig.1, 3-7, Cnemiornis ; and fig. 6, 3-7,

Cereopsis), inPl. CI.
The

"
crotaphyte surface

"
(ib. fig. 6, t) is small and feebly indicated in Cereopsis ;

the postcrotaphite surface (ib.pc) is better, marked. In Cnemiornis both crotaphite
(ib. fig. 1, t) and postcrotaphite (ib.pc) surfaces are better defined by intermuscular
ridges.

The
"

processes
"
of the mastoid are limited to that (8') which passes behind the

joint for the tympanic to coalesce with the basisphenoidal extension (5') in Cnemiornis,
as in Cereopsis and Aptornis ; but in Aptornis there is a second, longer and stronger
process of the mastoid, which descends external and anterior to the tympanic articu-
lationl.

The postfrontal is a long and strong trihedral process, terminating obtusely in
Cnemiornis (ib. fig. 1, 12), but extending forward to coalesce with the backwardly
produced lacrymal in Cereopsis, in which anserine the bony rim of the orbit is thus
completed (ib. fig. 6, 73-12).

The lacrymal is long, and directed backward as well as downward, in Cnemiornis (ib.
fig. 1, 73), but terminates half an inch from the end of the postfrontal, leaving the
lower part of the rimof the orbit incomplete to that extent. The hind part of the base
of the postfrontal is deeply impressed by an oblong fossa (ib. fig. 4, 1)inCnemiornis ;and

this fossa is well defined, though less deep, in Cereopsis.
The upper part of the orbital rim, or frame, is more complete, better defined, in

Cnemiornis, and is separated by a smooth upper tract of about 2 lines from the depres-
sions for the superorbital mucous glands (ib. fig. 3, m m), which depressions are
absolutely as well as relatively larger in Cereopsis, and cause by their pressure, combined
with that of the eyeball from below, absorption of parts of the upper orbital border.
The interspace between the glandular fossæ is gently concave across, but undulated by
a feeble mesial rising of the frontal.
lltis referred to inDr.Hector's Paper as the

"premastoid arch;
"

but the process effects no junction with
any outstanding part of the basis cranii.
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The prefrontals (Pl. CI. fig.12, 14), perforated in Birds, as inall other Vertebrates, by
the olfactory nerves, expand from their coalescence with the presphenoid (ib. fig. 4, 9)
to articulate above withthe fore part ofthe frontals and to give support to the lacrymals.
They form the fore part of the rhinencephalic cavity, and contribute to the hind part
of the walls of the olfactory cavity, of which they there commence the

"
septum," by

their mutual coalescence.
Each olfactory nerve passes from the rhinencephalic to the olfactory chamber by a

single canal (fig. 12, ol), the right and left nerve forming a pair separated by the
base of the

"
septum," and indicating the primitive quality of the neurapophyses of

the third cranial vertebra (ib. 14).
The frontals are truncate anteriorly (ib. fig. 3, 11, 11') and present two transversely

elongate convexities or condyles (fig.11, h, h) for articulating with the nasals ; external
to which junction the nasals (fig. 3, 15) expand slightly to form a convexity (fig. 12, k)
articulating witha concavity at the fore part of the base of each lacrymal. Apair of
short fine fissures (fig. 3, 22) indicate the proportion which the premaxillary contributes
to the naso-frontal joint.

A similar indication inCereopsis (ib.fig.8)bespeaks a relatively broader nasal process
of the premaxillary. The bifurcation of the nasal at a, b (figs. 1, 3, 6, 8) to form the
hind border of the external nostril has the angle rounded at the apex in Cnemiornis
(fig. 1, n); it is notched and irregular in Cereopsis (fig. 6, n); the nostril is large
and ovate in both, but with the anterior end larger and more definitely marked
and rounded in Cnemiornis.

The internarial tract of the upper mandible is almost flat in Cnemiornis (fig. 3, c),
but is convex, raised into an arch, in Cereopsis (fig. 8, c). The definition of the broad,
short, rostral part (figs. 1, 3, 6, 8d) of the premaxillary is well defined in both ; but

the defining channels at the sides of the base of such rostral part are deeper, and are
bounded by a ridge behind, in Cnemiornis. The

"
rostrum

"
is pitted by the usual

vascular impressions and foramina relating to renewal of the horny beak-sheath inboth
Anserines.

On the bony palate amedian "prepalatal" vacuity exposes the anterior extremity of the
vomer (fig.4, 13) at a higher level. At a lower one, behind the vacuity, is the orifice of
a longitudinal

"
palato-vomerine

"
canal (figs. 4, 11, e), running backward between the

bony palate and the vomer. The prepalatal vacuity is represented in Cereopsis by a
depression (fig. 9, 13), into the back and deep part of which the palato-vomerine canal
(ib. e) opens. The extent of median coalescence of the palatal plates of the maxillaries
(? if this be not due to the vomer), behind the palato-vomerine foramen, is relatively
the same in Cnemiornis and Cereopsis.

The palatal vacuity is present in Tachyeres brachypterus and most Lamellirostrals, is

largest (so far as Ihave seen) in Carina moschata, is reduced to a fissure in some
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skulls of the Common Goose, and is exceptionally obliterated inPlectopterus gambianus,
as it is in Cereopsis.

The hind part of the bony palate is emarginate in Cnemiornis (Pl. CI. fig. 4), but
less deeply than in Cereopsis (ib. fig. 9) ;its outer angles extend backward and upward,
internal to the palatines, and are continued into the swollen pneumatic or "antral"
ends of the maxillaries, the outer wall of which is cribriform, or reticulate, inCnemiornis
(ib. fig. 10, 21*). The anterior, horizontally lamellate, ends of the palatines (fig. 4, 20)
coalesce with the maxillaries (ib. ib. 21) between the

"
antero-palatal

"
plates and the

angle to which the expanded end of the jugal style (ib. fig. 7, 26) is attached.
From these attachments the palatines (20), retrograding, lose transverse and gain

vertical extent, and this suddenly at their hind ends, from the upper and inner side
of which a

"
nasal lamella

"
extends inward and forward to meet its fellow, and cir-

cumscribe there the palato-naris (ib. figs. 4 & 9,f). A ridge along the inner side of
the free part of the palatine (ib. ib. 20') seems to mark the inner boundary of the
palatal surface; below this the "nasal" plate extends, with a concave surface next the
meatus, to the terminal expansion ; the outer surface is smooth and convex.

The bony palate anterior to the vacuity (fig. 4, 13) is divided into three longitudinal
channels, of which the median one is deepest ;but all gradually shallow to the common
palatal level close to the broad terminal alveolar or rostral border.

From the conformity with Cereopsis of the articular cups for the bicondylar head
of the tympanic, we may infer a similarity of that bone in Cnemiornis ; and a like
conformity of the pterapophyses (ib. figs. 4 & 9, 5') supports the same inference in
regard to the pterygoids, and strengthens that in regard to the tympanic. Both
these skull-bones are wanting in my specimens of Cnemiornis, as in that of Dr. Hector.

The mandible of Cnemiornis shows the lamellirostral character of the ectocoronoid
articular process (ib. figs. 1, 5, g). The ordinary coronoid (ib. q) is higher than
in Cereopsis (ib. fig. 6, q), and has an angular form. The alveolar border of the
dentary between the coronoid and the punctate symphysial end is smooth, rather
swollen, and, as it were, bent over to the outer side of the mandible, where it over-
hangs the more depressed lower part of that surface. This is relatively deeper than
in Cereopsis, the whole mandible being deeper and broader in proportion to its length,
and with the fore end more squarely terminated.

The articular channels (fig. 5, w, x) for the tympanic are divided or defined by a
longitudinal ridge, as in Cereopsis. The outer groove (w) is partly supported by
an ectarticular process ;the inner one (x) by a longer entarticular process, which bends
upwards and terminates ina swollen apex. The angular process (30) is relatively shorter
and deeper in Cnemiornis than in Cereopsis and Anserines generally. The oblique
suture between the subangular (29) and dentary (32) is traceable in Cnemiornis as in
most other Lamellirostrals. In the transverse joint between the nasal base of the upper
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mandible and the frontolacrymal apex of the cranium, and in the spheno-mastoid bridge
crossing the tympanic cavity, Cereopsis agrees with Cnemiornis.

Vertebræ.

Of the cervical vertebræ of Cnemiornis Ihave now as many as exemplify the usual
modifications of their size, shape, and processes in this part of the spinal column of
birds, also the general characteristics of such part in Lamellirostrals by a number of
vertebræ above the average in the feathered class ; but the precise sum of cervicals
waits a better opportunity of obtaining the skeleton of the same individual than has
hitherto offered, and one knowingly availed of 1.

The main modification of the cervicals of Cnemiornis, as compared with those of other
Natatores, is the greater extent of ossification of the neural arch. The parial hyp-
apophyses also converge inthe eleventh cervical to contact at their free ends ;and those
in the twelfth cervical have coalesced to form a complete inferior bony arch or ring.
This structure Ihave not observed inany other Anserine or Lamellirostral species 2.

Both characteristics of Cnemiornis are shown in the figures of the cervical vertebræ
in the previous Memoir on the genus. The views chosen for this purpose gave, accord-
ingly, the upper 3, the under 4, with the fore 5 and hind 6,surfaces of the vertebræ. In
the present paper Itherefore give a side view (Pl. CII. fig. 6), and, for comparison
with fig.1, Pl. LXVI.,a corresponding view of the homologous cervical in Cereopsis
(Pl. CII. fig. 7) and Tachyeres (ib. fig.8).

The cervical vertebræ in Anserines, which have a single hypapophysis at the hind
part of the centrum, beneath the hind articular surface, are the two or three which
follow the axis. After a certain number without lower processes a pair of præhypapo-
physes (ib. figs. 7 & 8, ph) begin to project from beneath the costal arch, approach
each other in succeeding vertebræ without coalescing, and gain the under surface of
the centrum as they lengthen. They then usually abruptly cease, and are replaced
by a single hypapophysis at the middle of the fore half of the centrum ; and this is
continued, usually with decreasing length or suppression, to the dorsal series, where,
after the first, the hypapophysis reappears with increased length.

The cervical vertebra of Cnemiornis the subject of figs. 1-4, Pl. LXVI.,answers
by the position of its hypapophysis to the third or fourth cervical in Cereopsis and
Tachyeres. My present series shows it to be the fourth, and also includes the third
cervical, of which Igive a side view in Pl. CII. fig.1, with a similar view of the
homologous vertebra in Cereopsis (ib. fig. 2) and Tachyeres (ib. fig. 4).

1 Twelve cervical vertebrae were collected by the Hon. Capt. Frazer in the Earnscleugh Cave, and are attri-
buted to the same individualbird byDr.Hector.

2 Itoccurs in other groups of Ayes ; the illustrationinmy
'

Anatomy of Vertebrates,' vol.ii.p. 40, fig. 25,

is from a Pelican.
3 PI. LXVLfig. 3.

*
Ib. fig. 4. 6 Ib. fig. 1. 6 Ib.fig. 2.
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Besides size, the chief difference is in the greater relative breadth of the entire
vertebra, and more especially of the neural arch (as shown in fig. 3, Pl. LXVI.).
This breadth is due in the anterior fourth of the cervical region to a diapophysial ridge
extending from the side of the præ- to that of the post-zygapophysis, near which the
ridge (ib. fig.1, a) stands out furthest, and has its margin thickened and roughened for
tendinous attachment. In the middle third of the cervical region the diapophysis
loses in antero-posterior extent of origin, but gains in length, or outstanding, and in
greater thickness of its free border for muscular attachment. The eighth cervical, for
example, is here 2½ inches inbreadth. The outer surface of the base of the anchylosed
cervical rib is strongly sculptured by irregular longitudinal ridges and furrows.

No Anserine comes near to Cnemiornis in this respect. Its cervical vertebræ recall
the proportions of those in Megaceros, and have a like relation to the muscular powers
brought to bear upon the head. In the extinct Anserine this probably related to the
gripe and tug exercised by the broad, short, but strong beak upon the vegetable growths
torn up for food.

The third cervical (Pl. CII. fig. 1), like the fourth, is broader than it is long. The
hypapophysis is represented by a sharp ridge, 8 lines in length, at the hinder half of
the centrum, terminating in a short tuberosity (ib. hy) projecting beyond the hinder
articular facet. The parapophysial plate extends from the lower angle of the anterior
articular surface of the centrum to the hinder half of that element, ascending upon its
side, and forming the floor (ib.p) of a vertebrarterial canal, 10 lines in length, and

8 lines in diameter at the hinder outlet (v). The end of the rib-element (ib. pl)
forming the outer wall of the canal is broken off. In the fourth cervical the neural

spine is entire ; it is also short and rounded, as in the third (fig. 1, n s); and more of
the pleurapophysis is preserved. The hypapophysis has its base shortened to an extent

of 5 lines ; but its apex extends downwards, 3 lines below the hinder articular facet
(h, fig. 2, pl. 63, tom. cit.).

The side view of the twelfth cervical vertebra (ib. fig. 6) shows the division of the
hinder part of the vertebrarterial canal into two foramina (ib. v, v') by the bony bar
passing from the pleurapophysial plate backward and downward to the lower part

of the side of the centrum. In Cereopsis (ib. fig. 9) and Tachyeres (ib. fig.10) the
vertebrarterial canal of the answerable vertebra has also two hinder outlets (v &v');but
the dividing bar passes from the hind border of the rib-plate upward to coalesce with
the neural arch, and the upper outlet (v

'
)is much less than the lower one (v). The

diapophysis (ib. fig. 6, d) projects freely, in Cnemiornis, above the longitudinal ridges:
these alone mark the rib-prominence below the præzygapophysis in Cereopsis (ib.fig. 9)
and Tachyeres (ib. fig. 10).

The vertebræ bearing freely-movable ribs are nine innumber in Cnemiornis, of which
the last three are anchylosed with the sacral mass. The rib of the first dorsal is free at

the distal end; the centrum has a hypapophysial tuberosity at its fore part, the size of
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which is not definable by reason of fracture. The breadth of the anterior articular
surface of the centrum is 1inch 7 lines ; its height at the middle is but 5 lines ; this
bilobed character is more strongly shown in the next.

The second dorsal presents a structure which seems not to have hitherto been noted
in birds. Besides the median process (hypapophysis) (Pl. CII. fig. 11, hy) from
the fore part of the under surface of the centrum, there is a pair of processes (ib,
ib. hl, hl) from the sides of that part of the centrum, which part extends vertically
below the anterior articular surface (ib. fig. 11, c, c) for an extent of from 2 to 5 lines,
and is festooned below by the emarginations between the origins of the median (hy)
and lateral (hl) inferior processes. This character is rudimentally indicated in the
first dorsal vertebra of Cereopsis (ib. fig. 13, hy, hl); the processes (hl) are broader and
more transversely extended in Tachyeres (ib. fig. 14). The articular surface for the
tubercle of the rib is supported in Cnemiornis by a distinct process (ib. figs. 11 &12, dt)
from the under part of the base of the diapophysis (d). The process is feebly indi-
cated in Cereopsis and Tachyeres (ib. fig. 14, dt). The length of the second dorsal
vertebra in Cnemiornis from the postzygapophysis (z

'
) to the broken end of the mid

hypapophysis (hy) is 2 inches 4 lines. The length between the same points of the
corresponding vertebra in Cereopsis is 1 inch. The rib has a short, straight sternal
portion tied by ligament to the anterior small tubercle of the costal border of the
sternum.

In the third dorsal (ib. figs. 15, 16) the hypapophysis (hy) extends its base the
whole length of the centrum, and curves forward as it narrows to a trituberculate
end, the mid tubercle projecting beyond the lateral pair (ib. fig. 16, hl, hl), and
also beyond the vertical parallel of the joint between the third and second dorsal
centrums. The upper spine (ib. fig. 15, ns) also curves forward, its anterior apex
reaching the same vertical parallel as that below (hy). One or two longitudinal ridges
strengthen the neural spine near its summit. The hypapophysis of the fourth dorsal
(ib. fig. 17, hy) has a less extensive base, but equal length; itis also curved forward, as

is the neural spine ; but this is longer, and gains more antero-posterior breadth toward
its truncate summit.

The fifthand sixth free dorsals cease to develop hypapophyses ; their neural spines
continue to gain in antero-posterior breadth. The principal pneumatic aperture in the
dorsal vertebræ of Cnemiornis is at the base of the diapophysis (ib. figs. 15, 17, d),
between the articular surfaces (ib. pland dt) for the bifurcate head of the rib; in the
cervical vertebræ it is at the base of the neural arch.

The ribs, both vertebral and sternal, increase in length ; and epipleural appendages
are attached to the former from the second to the seventh pair.

The chief things notable in the dorsal vertebræ of Cnemiornis, as compared with
Cereopsis and existing Anserines, are the great breadth of the centrum in proportion
to the length, the minor fore-and-aft extent of the neural spines in proportion to their
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height, the forward curvature of both upper and lower spines, and, above all, the ab-
sence of the osseous splints which connect together the summits of the neural spines
and the diapophyses ofa greater or less proportion of the dorsal series in all living and
volant Lamellirostrals. The vigorous actions of flight need corresponding fixedness in
the complex congeries ofbones forming the centre whence the muscular forces converge
to work the wings.

In Lamellirostrals, as in most other birds 1, the vertical convexity and transverse
concavity of the anterior articular end of the centrum (Pl. CII. fig. 11, c, c) closely
clasps the posterior surface with reverse curvatures of the next centrum before it; and
this double interlocking runs throughout the series of movable dorsals. The zyga-
pophysial surfaces (ib. z, z') are large, and strongly connect together the neural arches
of the dorsals. The pleurapophyses have two cup-and-ball joints with their vertebra,

widely separate upon the bifurcate ends of the ribs. The bony hæmapophyses, or
sternal ribs, have, for the most part, bilobed articular ends for a double joint with the
costal border of the sternum (Pl. CIII. fig. 3).

Cnemiornis retains all these modifications, but has not the superadded strength gained
by the bony beams passing from parts of one dorsal vertebra to the next ; to which, in

birds of strongest and swiftest flight, is superadded continuous anchylosis of certain
neural spines of the segments of the thorax. Cereopsis shows the splint-like ossifications
of the tendons of muscles inserted into the diapophyses and neural spines of the free
dorsals ; and this retardation of the ordinary Lamellirostral structure coexists with a

development of wing, endowing the Australian Goose with the power of flight.

Sternum.

The sternum of Cnemiornis (Pl. CIII. figs. 1, 2, 3) is of an oblong-quadrate form,

7 inches long by 4 inches broad at the middle of the bone, expanding to 4 inches
9 lines in the present specimen across the anterior border.

This border shows three wide and shallow emarginations, the median one between the

advanced angles (a, a) of the inner wall of the coracoid groove (b), the lateral ones

between these and the costal processes (d, d), near which the emargination deepens.
From the median end of the outer wall of each coracoid groove the anterior ridged

origins (c, c) of the keel converge backward to form the low, rather broad and flat
beginning (s) of this instructive process. Its extreme depth or projection from the plane
of the sternum does not exceed 3 lines ; the breadth of its free border is 4 lines ; and

this is flat and roughened by transverse striae for aponeurotic attachments. It loses

breadth and depth as itretrogrades, and subsides (at s') about 3 inches from the origins.

Beyond the keel the body of the sternum retains somewhat of the convexity, transversely
and lengthwise, which characterizes ina greater degree the carinate part of the sternum;

but the terminal third of the bone becomes almost flat. Itis truncate posteriorly, with
1 The exception, in Aptenodytes, is figured in < Phil. Trans.' 1851.
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rounded angles, retaining a breadth of 3 inches 3 lines at this end, which is devoid of
the pair ofnotches characterizing, as a rule, the Anserine sternum 1.

Cnemiornis follows the rule of keelless, or rudimentally keeled, breast-bones of
flightless fowl in the integrity of the bony shield. The length of each coracoid groove
is 1inch 6 lines, the greatest depth 1½ line. From near the lateral end of the outer
wall the pectoral ridges extend backward, slightly converging, but cease to be traceable
after a course of 2 inches. The costal process (d) is quadrate, relatively thicker and
more produced than in Cereopsis or Tachyeres. The outer surface, defined by a low
curved ridge, is so smooth as to have suggested the remark at p. 242. The inner
surface of the base of both right and left of these processes shows a large reticulate
pneumatic vacuity.

The costal border indicates the same degree of longitudinal curve, convex outward, of
the coextensive part of the breast-bone as in Cereopsis ;but is relatively more extensive,
and is traversed obliquely from within outward and backward by seven articular promi-
nences for the sternal ribs. The five anterior of these are ridges expanded at the ends
into articular tubercles ; the sixth and seventh are represented by the inner tubercle
only. A smaller tubercle (ib. fig. 3, h 1), in advance of the broad ridges, may afford
attachment to the hæmapophysis of the second free rib. The breadth of this surface is
shown in fig. 3. Cereopsis has but five articular prominences on each costal border.
Tachyeres has seven, as in Cnemiornis. The outer surface of the sternum near the
costal border is feebly concave transversely, before swelling into the convexity producing
the hollow cavity of the anterior half of that bone next the thoracic abdominal cavity.

It would seem that a comparison with the view of tracing affinity within the limits
of the Lamellirostaal group could not profitably be made between the almost keel-
less breast-bone of Cnemiornis and the deeply keeled ones in all existing members of
such group ; for even the sternum of the flightless Steamer-Duck has

"
the great

development of the keel
"

which the experienced ornithologist Eyton adds to his
osteological characters of the family Anatidæ 2. However, there is a greater convex

curve of the free border of the sternum in Cereopsis 3 than in Anser cygnoïdes 4 or in
Tachyeres ;and, in a small degree, this approximates Tachyeres and Cereopsis to Ciconia.

Limb-Bones.
The coracoid (Pl. CM. figs. 4-7) accompanying the collection of Cnemiornis bones

now described, is of the left side, and wants only the terminal expansion fitting to the

1 Eyton, 'Monograph on the Anatidse,' 4to, 1838, pi. 1. figs. 7-11. Clangula (fig. 4) and Fuligula (fig. 5)
agree with the Goosander (Mergus serrator) in the conversion of these notches into foramina. Cereopsis and
Tachyeres adhere to the anserine type.

2 Eyton, inhis classical Monograph (4to, 1838, p. 5), follows Vigors in making "
Anatidse

"
(which suggests

rather the tribe or subfamily of Ducks) the equivalent of Cuvier's well-conceived term
"

Lamellirostres."
3 Id. Supplement to < Osteologia Avium' (4to, 1869), pi. ii.Cereopsis. 4 Ib. pi. 3.
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sternal groove. The length of the bone which includes the beginning of this expansion
is 3 inches 6 lines ; the entire bone would be about 4 inches 6 lines in length. The
extreme breadth at the middle of the shaft is 4½ lines. It is thus weaker and more
slender than in Cereopsis, and longer in proportion to its sternal breadth than in
Tachyeres. It also differs from the coracoid in these and other Lamellirostrals in
the very slight production of the tuberosity c in advance of that (b) supporting the
the articular surface (a) for the humerus. The tuberosity cis divided from bby a
shallow groove (d) of less than half the width of the homologous one in Cereopsis ; and
the tuberosity b is not present in Cereopsis, or is represented (as in fig. 8, b) only by
the produced margin of the relatively larger and deeper facet for the humerus. The
process (e) joining the median facet of the scapular articular expansion ismore produced,
more terminally expanded, both lengthwise and transversely ; the latter expansion
inclines, as a curved lamella, toward the inner or anterior division of the tuberosity c,

in advance of the humeral joint.
From the low scapular process in Cereopsis (Pl. CIII. fig. 8, e) a ridge of bone

(ib.f)extends down to the middle of the coracoid, where it blends with the mesial
border, leaving a narrow oblong interspace, 4 lines in length, near that border. This
character is not present in the coracoid of Tachyeres. Such a vacuity (ib. fig. 5,f)
exists in the coracoid of Cnemiornis ; but its filamentary boundary is not continued
from the scapular process (e, e') ; it forms part, or is a continuation, of the sharp
mesial border of the shaft of the bone ; and the vacuity is a perforation of such
border.

An intermuscular ridge (ib. fig. 5, g) is continued in Cnemiornis more directly from
the tuberosity (c), but sooner subsides upon the shaft than in Cereopsis ; itis resumed
at the lower third of the shaft, but nearer the lateral border, and bounds the fore part

of a flat, roughish, elongate tract, which has a continuation of the lateral border (ib.
fig. 7,j)for its hinder boundary. Above this tract, the shaft of the coracoid is thicker
in Cnemiornis than in Cereopsis and other Anserines. The hind surface of the sternal
half of the coracoid is feebly concave ; the sternal articular expanded end has been
broken away in my specimen.

Although this coracoid is more slender, in proportion to its length, than in Cereopsis,
it is thicker, and less flattened from before backward toward the sternal expansion.
This proportion is stillmore characteristic of the coracoid of Cnemiornis, in comparison
with that of Tachyeres, in which the whole shaft is more flattened than in Cereopsis.

The strength of the bone in Cnemiornis relates to its office in depressing the sternum
in the respiratory movements of the bird.

In describing the humerus (ante pp. 242, 243) forming part of the collection of

bones including a skull ofDinornis robustus and part of one of Aptornis, together with

the tibia and other bones on which was founded the genus Cnemiornis, Istated that,

"from the feeble development of its proximal processes," such humerus "had evi-
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dently belonged to some such flightless bird," and that
"
it bore nearly the same pro-

portion to the sternum as does the humerus of Notornis."

As the humerus associated with a nearly entire skeleton of Cnemiornis, discovered by

the Hon. Capt. Frazer in the interior of the province of Otago, New Zealand, presents

clearly distinctive characters from the one figured in Pl. LXIX.figs. 7-10, Iam now

disposed to believe that it may prove to be the humerus of an Aptornis, probably
Aptornis defossor.

Dr. Hector remarks that, in the humerus of Cnemiornis, "
the tuberosity (XIb) repre-

senting the pectoral ridge is not so wide
"

as in that above described and figured by me.

Iam in some doubt as to the dimension referred to, whether, viz., the
"

width
"

of the
pectoral process is meant for its basal extent, or the degree in which it projects from
such origin. The marked and unequivocal distinction is that, in the humerus of Cnemi-
ornis, of which Ihave had under inspection a right and left (Pl. CIV. figs. 1-6) since
the reception of Dr. Hector's Memoir, the pectoral ridge (d) is continued directly from
the ecto-tuberosity (outer or radial tuberosity), whereas inAptornis (Pl. LXIX.fig.7, b')
it is divided from that tuberosity (ib. ib.) by a shallow concavity nearly 1 inch in

length.
The ento-tuberosity (inner or ulnar one) in Cnemiornis (Pl. CIV. figs. 1 & 2, c),

instead of rising above the convex articular head (a) of the humerus as in Aptornis (?),
does not attain its level; its expansion below such tuberosity for a pneumatic fossa
(fig. 3,p), with its cribriform plate, is a more conspicuous distinction, as Dr. Hector has
shown.

Notwithstanding, however, the several approximations which these characteristics of
the humerus of Cnemiornis make to that bone in birds of flight, the almost keelless
condition of the sternum, together with the dwarfed proportions of the humerus in
comparison with those of the bones of the leg, the pelvis, vertebræ, and skull, confirm
the conclusion, in which Dr. Hector accords with myself, that Cnemiornis was unable
tofly.

The existence of the Flightless Duck (Tachyeres brachypterus ; Anas brachyptera,
Latham) has long been known ;but the humerus in that species is as long as the tibia,
and the power of flight is enjoyed by the young bird, and only lost when the bulk and
weight of the adult frame is acquired 1. It can hardly be supposed that flight was
enjoyed at any age ina lamellirostral palmiped with a humerus of only half the length
and less than half the thickness of the tibia.

It is half an inch less in absolute length than the humerus of Cereopsis; but the cir-
cumference of the shaft is one fourth greater in Cnemiornis (it is 1inch 6 lines in
Cereopsis, 2 inches inCnemiornis); and the muscular impressions are throughout stronger.

The groove between the head (Pl. CIV. figs. 1-3, a) and the entotuberosity (b) is
less deep in Cnemiornis : the pectoral ridge (d) is rather less produced, and is not so

1 As observed byDr. Cunningham (Zool. Trans, vii.p. 493, pi. 60. fig.43, humerus ;pi. 62. fig. 62, tibia).
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much bent forward. The ectocondyle (Pl. CIV. fig. 6, e) is broader in proportion
to its length, the entotuberosity (ib. fig. 5, c) is more produced backward, and the
pneumatic ridge (fig.1,o) is more produced inward, in the humerus of Tachyeres than in
that of Cereopsis and Cnemiornis. In these characters of the bone, the extinct flightless
Anserine of New Zealand more resembles the Australian than the Magellan genus.

The ulna in my present illustrations of Cnemiornis belongs, like the coracoid, to the
left side. Itis entire (ib. figs. 7 &8), is relatively shorter, but much thicker, than the
ulna of Tachyeres, and is absolutely shorter, and relatively much shorter and thicker,
than is the ulna of Cereopsis. Itexceeds these bones in both species, as well as inany
other existing Lamellirostral, in the definition and prominence of the parts of the
exterior and convex surface of the shaft for the attachment of

"
secondary

"
quill-feathers

and the
"

tectrices primæ." These marks are of two kinds, cavities and prominences.
The cavities (fig. 7, h), fourteen in number, extend in a single series along the entire
shaft : they are elliptical in shape, about 3 lines by 2 lines in dimension, more feebly
impressed along the middle and distal end of the shaft, some touching each other, others
with intervals of half a line or a line. The prominences (ib. i,i)are developed from a
ridge, external to the cavities, beginning one fourth of the bone's length from its
humeral end, and terminating opposite the penultimate cavity. The prominences, nine
in number, are from 2 to 3 lines apart. The ridge (fig. 8, c) extending the articular
cavity for the ulnar condyle of the humerus, and overhanging the surface of attachment
of the

"
brachialis internus

"
is more produced and extensive than in Cereopsis. The

olecranon (e) is relatively rather more produced; the rest of the proximal surface
(fig. 9) closely accords with the anserine type. The surface (f) for the attachment of
the lateral ligament, and the larger one below (g) for the insertion of the

"
brachialis

anticus," are well defined ;but the latter is less deep than in Cereopsis. Both articular
terminal ends are less expanded in proportion to the shaft, and especially so the distal
end, than in Cereopsis. The radial prominence is less produced.

My specimen of the composite bone called "metacarpus" (ib. fig. 10) is rather

larger than the one figured by Dr. Hector, agreeing in this respect with the associated

humerus. Like that wing-bone also, it is characterized by its breadth and thickness,

which, in proportion to the length of the metacarpus, are much greater than in

Cereopsis or Tachyeres.
The number and nature, or homologies, of the constituents of this bone were deter-

mined by its analysis ina young Ostrich, inmy work 'On the Nature of Limbs
'
(1849),

and in the description of the specimen No. 1367 in the
'
Catalogue of the Osteological

Specimens in the Museum of the Royal College of Surgeons
'

(4to, p. 265). The meta-

carpus in the Bird consists, like the metatarsus, of three metacarpal bones coalesced with

each other and with part of the carpus. As the latter element is mainly and more directly

in articular relation of support to the
"

medius" metacarpal (Pl. CIV. fig.10, m, III),and

at the same time presents a convex articular surface to the two non-confluent carpals of the
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proximal row, itanswers to the "os magnum
"

(ib. fig. 10, m). The base of the meta-

carpal coalesced therewith is indicated, on the palmar side, by the prominence (III). The

stunted
"

index
"

metacarpal (II)has coalesced by its entire length with the contiguous
base of the

"
medius

"
metacarpal (III),and its supporting carpal (m). The head of the

"
annularis

"
metacarpal is likewise indicated by the prominence (IV)on the sternal side,

where it has coalesced with the contiguous part of the base of the "medius" (III).
From this attachment the shaft of IVbends slightly ulnad, and then runs parallel with
an interspace about 1½ line in breadth to near the distal end, which again coalesces
with that of the

"
medius." This coalescence is chiefly along the thenal side of the

bones ;on the opposite, anconal, or dorsal side the primitive separation is shown by a

groove.
The head of the index metacarpal (fig.10,II)is more tumid, but less extended radiad,

in Cnemiornis than inCereopsis ; and the distal articulation (II')for the proximal phalanx
of the index digit is less definite : such rudiment of that finger (commonly called the"thumb

"
by ornithologists) was probably tied by ligament to its metacarpal.

The tendinal groove impressing lengthwise the anconal surface of the shaft of the
mid metacarpal is less marked in Cnemiornis than in Cereopsis. The distal articulation
(fig. 11) is similar in both : itis quadrate, flattened on the radial half, and swelling into
a condyle on the ulnar half. The distal articular surface of the

"
annularis

"
metacarpal

(IV') shows more of the typical form, viz. two narrow condylar convexities, with a
trochlear depression between them.
Ihave not recognized phalanges in either series of Cnemiornis remains which have

reached me, and have restored them in the figure of the entire skeleton (Pl. XCV. fig.1)
according to the analogy of Cereopsis —

the radial digit or index (II)being represented
by a proximal phalanx, the median digit (III)by three phalanges, and the annular digit
(IV),again, by the proximal phalanx only.

To the characters of the pelvis described and figured in my former monograph Iam
able toadd, through Dr.Hector's description, the configuration of the entire part, as shown
in the restoration of the skeleton (ib. fig. 1). The ischium, of which the slender
continuation from the acetabulum was shown in fig. 7, 63, of Pl. LXVII.,loses thick-
ness and gains vertical breadth as it recedes, and, coalescing with the hind end of the
ilium,circumscribes a great ischiadic foramen, of an oval figure, nearly 3 inches long by
1inch deep. The pubis unites with the end of the ischium, a

"
foramen ovale

"
inter-

vening nearly 5 inches in length and 10 lines at the broadest part, with the canal for
the passage of the

"
obturator internus

"
tendon 1, indicated, as usual, by a low process

rising from the upper border of the pubis, and a corresponding one descending from the
opposite part of the beginning of the ischium. Both processes are present inCereopsis,
as in Cnemiornis ;but only the upper or ischiadic one marks out the

"
obturator" notch

1 "Myology of Apteryx," ante rt). 41-«4 Pis. X.- r̂TT
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in Tachyeres 1. A second small vacuity weakens the ilium above the hind part of the
ischiadic foramen inTachyeres, as in the White-eyed Pochard (Anas leucophthalmus) 2;
but this character is not present in Cnemiornis or in Cereopsis. The proportion in
length of the preacetabular to the postacetabular parts of the pelvis is greater in the
two last-named genera than in Tachyeres.
Ihave nothing to add to the characters of the femur, tibia, and fibula illustrated in

a previous Section (pp. 243-245). The excessive development of the combined pro-
and epi-cnemial processes, which suggested the affinity or resemblance to Colymbus, we
now know to have been possessed by a species of another family of web-footed birds.
The great extinct Anserine ofNew Zealand may have kicked its way through the dense
element with a vigour and speed that would have arrested the attention of navigators
more strongly, perhaps, than such action in the smaller non-volant Lamellirostral which
has thereby got the name of "Steamer Duck."

The three digits whose metatarsal bones coalesce to form the
"

metatarsus
"

in birds
are homotypes of the three metacarpals similarly fused together in the wing, viz. the
second, third, and fourth. The first, sometimes wanting, but more commonly present,
keeps its rudimental metatarsal element free in all species with the back toe. The
rough slightly depressed surface above the entotrochlea shows the usual anserine posi-
tion ofattachment of the back toe in Cnemiornis.

The metatarsus of Cnemiornis (Plate CIV. fig. 12) yields well-marked evidence
of its closer affinity to Cereopsis than to Tachyeres or other Lamellirostral genera. In
these the entotrochlea, or that distal condyle which supports the second or innermost 3

of the three anterior toes, is given off from the composite bone at a higher or more
proximal level than the other two trochlear condyles (ib. fig.14, II): it also projects
much more backward than the other condyles. In Cereopsis the entotrochlea (ib.
fig. 13, II)comes offat a lower level, nearly that of the ectotrochlea, and projects but a
short way behind the line attained by the hind part of the mesotrochlea, this terminating
a little behind that reached by the ectotrochlea. Thus, inCereopsis, the three trochleæ
are more in accordance with the ordinary pattern in non-natatorial birds ; and this is
precisely the character by which Cnemiornis departs from the web-footed order in the

1 According to Mr.Smit's figure of the pelvis of the Steamer Duck in Trans. Zool. Soc. vol. vii.pi.62. fig.59 :
the originals, collected at the cost of the nation in a Government expedition, have not found their way to the
National Museum of Natural History. On special application to the naturalist of the expedition of H.M.S. to

the Magellan's Strait, some bones of an immature Tachyeres have been sent by him to the BritishMuseum since
the penning of the present paper.

2 Nyroca, Flem.; see Eyton,
'

Monograph on the Anatidse,' 4to, 1838, p. 63, and plate.
3 M. Alphonse Milne-Edwards, describing the metatarse of Cereopsis in his 'Reeherches pour servir a

l'histoire naturelle dcs Oiseaux Possiles,' 4to, 1867, writes of the
"

trochlees digitales :"
—"l'externe, au lieud'etre

fortement rejetee en arriere, comme dans les autres Anatides ; se trouve presque sur le meme plan que la

mediane
"

(p. 80). Ifind the
"

ectotrochlea
"

(supporting the outer five-jointed toe) to have its hind border a

little anterior to the plane of that of the mesotrochlea, while the entotrochlea projects as much behind that

plane, but in a markedly less degree than does the internal trochlea in Tachyeres and other Anatidae.
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structure of its metatarse. The entotrochlea comes offat the same transverse line with

the ectotrochlea (Pl. LXX.figs. 1&3), and shows but a feeble trace of the anserine

backward production of the internal trochlea, as shown in the side view of the bone

given in the present Section (Pl. CIV. fig.12). The metatarse in Tachyeres conforms

to the rule in Anatidæ, the innermost digital trochlea not only diverging from the
confluent shafts at a higher level but being produced more backward than the other two

trochleæ (as shown in the side view given in fig. 14, Pl. CIV.).

Conclusion.

The sum of the comparisons instituted in the foregoing descriptions of parts of the

skeleton of Cnemiornis with corresponding parts in Cereopsis and in Tachyeres weighs
strongly in favour of the nearer affinity of the non-volant Anserine of New Zealand with
the feebly flyingGoose of Australia than with the non-volant Duck of Magellan's Strait.
This is more especially exemplified in the pelvis, the metatarsus, and the skull. The
characters of shortness, breadth, and obtuseness of the beak which generically distinguish
Cereopsis novæ hollandiæ were exaggerated in Cnemiornis, and lead me to infer a

similarity of diet and terrestrial habits 1in the gigantic goose of New Zealand.
In the 'American Journal of Science and Arts,' vol. xlix.no. 146, March 1870, Pro-

fessor O. C. Marsh reports the acquisition, from
"

the greensand of New Jersey," of
"

a
portion of the shaft and distal extremity of a left tibia which indicates a species, appa-
rently, of a swimming bird nearly as large as the common wild Swan (Cygnus ameri-
canus, Sharpless)" (p. 206). "The condyles of the distal end are broader anteriorly
than deep, the inner condyle being more prominent in front, and the outer one pro-
jecting somewhat further behind. The intercondyloid space is wider than either condyle.""

The supratendinal bridge is well ossified;" "it is submedian in position, straight,
transverse, of moderate width, and spans a deep and well-defined canal, which was
traversed by the extensor tendon of the toes."

"
The under trochlear surface is but

slightly concave transversely, and has a faint median elevation, as in the tibia of the
Swan." But this elevation is present in birds of other genera, families, and orders : it
is shown in many of my illustrations of the bone ; and Imay refer to Pl. XLII.fig. 2,
where it is indicated in the tibia of Dinornis gravis by the letter u. With regard to
another alleged anserine character, Imay remark that in every bird with the "supra-
tendinal bridge well ossified," Ihave found it spanning a canal that might be called"

deep and well-defined," and
"

which was traversed by a tendon ;" but this Ihave
found to be, in Anserines as in other birds, the tendon of the

"
tibialis anticus

"
(ante

1 Mr. Yarrell has recorded his observation that the Cereopsis, like the semipalmated Goose, "
passes much

of its time on land," '
Proceedings ofthe Committee of Science and Correspondence of the Zoological Society of

London,' Bvo, p. 25 (January 1831)*
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p. 61, Pl. XIV.8)1, not
"

the extensor tendon of the toes." Professor Marsh admits
that the lower part of his fossil tibia

"
has little of the marked inward curvature cha-

racteristic of swimming birds, but is so straight that its median plane, if continued,
would divide the trochlear surface nearly equally

"
(ib. p. 207). He further states that"

the outer margin of the canal is low and obtuse, as in most of the Gallinaceous birds
"

(ib. p. 206), that
"

on the lower surface of the inner condylar ridge there is a shallow
notch, resembling in shape and position that in the tibia of some Gulls

"
(ib.), and

that
"

the shaft curves forward slightly just where it begins to expand above the lower
condyles, closely resembling in this respect the tibia of the Turkey

"
(ib. p. 207).

Nevertheless on this portion of bone is founded the genus Laornis, of the order
Natatores, bearing

"
a strong resemblance in many respects to the Lamellirostres and

also to the Longipennes, but differing essentially from the typical forms of both these
groups."

With all respect to the learned Professor of Paleontology in Yale College, Iwould
express the strong wish felt, with myself, by many ofmy fellow labourers in that science,
that he would accompany his descriptions, notices, and names of new genera and species of
extinct animals with figures, of the natural size, of the fossils on which such are founded.
Casts would be stillmore acceptable for European comparisons. In relation to the
subject of the present memoir itis plain that if the fossil tibia, "nearly as large

"
as

that of a Wild Swan, prove to be really anserine, it cannot be referred to the genus
Cnemiornis of 1865.

The species representing this anserine genus was about the same size as, or, rather,

exceeded, its contemporary, also now extinct, the ralline Aptornis defossor. Bothequalled
inbulk the smaller species of Cassowary. The height of the back of Cnemiornis above

the ground probably exceeded 2 feet ;and the length of its body from beak to tail must

have been at least 3 feet.

Description of the Plates.

Plate CI.

Fig. 1. Side view of skull of Cnemiornis.
Fig. 2. Back view ofditto.
Fig. 3. Upper view of ditto.
Fig. 4. Under view of ditto.
Fig. 5. Upper view of mandible.

Fig. 6. Side view ofskull of Cereopsis.
Fig. 7. Back view ofditto.
Fig. 8. Upper view ofditto.
Fig. 9. Under view of ditto.
Fig. 10. Upper view ofmandible.

Fig. 11. Back view of base of maxilla of Cnemiornis.
Fig. 12. Prefrontal portion of cranium of ditto.

1 See also < Anat. of Vertebrates,' ii.(1866) p. 108, and Alphonse Milne-Edwards,
'

Oiseaux Fossiles de la

France,' 1867, 4to, pi.7. figs. 1&2, 13, 18' (tibial anterieur).
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Plate CII.

Fig. 1. Side view of third cervical vertebra, Cnemiornis calcitrans.

Fig. 2. Idem of ditto, Cereopsis.
Fig. 3. Under view of ditto, ditto.
Fig. 4. Side view of ditto, Tachyeres brachypterus.
Fig. 5. Under view of ditto, ditto.
Fig. 6. Side view of twelfth cervical vertebra, Cnemiornis calcitrans.
Fig. 7. Front view of twelfth cervical vertebra, Cereopsis.
Fig. 8. Idem ofditto, Tachyeres brachypterus.
Fig. 9. Side view of ditto, Cereopsis.
Fig. 10. Idem of ditto, Tachyeres.
Fig. 11. Front view of second dorsal vertebra, Cnemiornis calcitrans.
Fig. 12. Under view of ditto, ditto.
Fig. 13. Front view of ditto, Cereopsis.
Fig. 14. Under view of ditto, Tachyeres.
Fig. 15. Side view of third dorsal vertebra, Cnemiornis.
Fig. 16. Front view of ditto, ditto.
Fig. 17. Side view of fourth dorsal vertebra, ditto.

Plate CIII.

Fig. 1. Under view of sternum, Cnemiomis.
Fig. 2. Front border ofditto.
Fig. 3. Costal border ofditto.
Fig. 4. Inner view of coracoid.

Fig. 5. Outer view of coracoid.
Fig. 6. Scapular end of ditto.
Fig. 7. Side view of ditto.
Fig. 8. Outer view of coracoid, Cereopsis.

Plate CIV.

Fig. 1. Anconal view ofhumerus, Cnemiornis.
Figs. 2 &3. Views of proximal half of ditto.
Fig. 4. View of distal half ofditto.
Fig. 5. Proximal articular end ofditto.
Fig. 6. Distal articular end of ditto.
Figs. 7 & 8. Views ofleft ulna, ditto.

Fig. 9. Proximal articular end of ulna.
Fig. 10. View of metacarpus.

Fig. 11. Distal articular end of ditto.
Fig. 12. Side view ofmetatarsus.
Fig. 13. Idem, Cereopsis.
Fig. 14. Idem, Tachyeres brachypterus.

N.B. Allthe figures of the preceding Plates are of the natural size.

Plate XCV.
Fig. 1. Restored skeleton of Cnemiornis calcitrans.
Fig. 2. Skeleton of Cereopsis, reduced to the same scale.
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