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Memoir

on the

Genus Notornis.

Ina collection of bones of Dinornis, obtained by Mr.Mantell from a bed of volcanic
ashes at Waingongoro, North Island, New Zealand, in 1847, Idetected portions of the
skull of a bird about the size of a turkey, with a broad and sloping occiput something
like that in Dinornis, but with differences which led me to an extensive series of com-
parisons, resting ultimately in the family of the Coots and Waterhens (Rallidæ), as that
in which the greatest amount of cranial concordances was discoverable with the fossils
in question. It was true that no living species of the Coot family was then known in
New Zealand of larger size than the short-winged 'Weeka,' or the Troglodyte Rail
(Ocydromus australis) ; but, as the concordances accumulated in the course of com-
parisons, Igained a conviction that the parts of the skeleton before me, scanty and

incomplete as they were, were evidence sufficient that there had existed in New Zealand
a bird which might be deemed the giant of the Coots, with so close an affinity to
Porphyrio as at most to suggest only a subgeneric distinction, which was thereupon
indicated by the name Notornis 1.

In the cranium of this bird (Pl. XLVII.figs. 7-13) the basisphenoid (fig. 9, 5) is flat
and pentangular, as in Porphyrio (ib. fig. 3), with the anterior angle projecting below
the base of the presphenoid (9): there are no pterapophyses. A slender ridge

(fig.9, 5') is continued from each paroccipital to the lateral angles of the platform ; the
1 'Proceedings of the Zoological Society of London,' January. 11th, 1848, part xvi.pp. 1, 7.
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posterior angles are hemispheric tubercles (1") as in Palapteryx. The precondyloid
holes (p, fig. 10) are nearer the carotid holes (c, fig. 9) than in Palapteryx, opening
into the upper part of the same fossa. The occipital region inclines forward as it
rises, and is defined above and laterally by a strongly marked ridge (2,3, fig. 10), which
forms a slight angle above the base of the mastoid : the occipital surface is not divided
by a median vertical ridge. InPorphyrio (figs.1&4) the plane of the occipital fora-
men inclines from below upward and backward ;that of the occipital surface is vertical;

it is proportionally narrower than in Notornis.
The mastoid (8) gives offa short compressed angular tympanic plate (8, fig. 8). The

fractured base (8', fig.9) of a process answering to that of the true mastoid process in
other birds, and marked 8' in the skull of the Aptornis (Pl. XLIII.fig. 1), comes off
from the lower part of the temporal fossa more in advance of the process 8, and rather
as it would seem, from the alisphenoid than the true mastoid. The same peculiarity
is repeated in the cranium of the Porphyrio (Pl. XLVII.fig. 1, 8'). The articular
surface for the tympanic is divided, as in Aptornis, into two subcircular cavities
(y, y', fig. 9) by a pneumatic foramen. The parietal region (7, fig. 8) is singularly flat:
the temporal fossæ (between 8 and 12) unusually long ; well-defined by the ridge extend-
ing from the paroccipital to the postfrontal : this process (fig.7, 12) is short, obtuse,
directed downwards and backwards ; broader in Notornis than in Porphyrio. The
temporal fossa is equably divided by an intermuscular ridge (8', fig. 7) probably con-
tinued upon a mastoid process as in Porphyrio (fig. 1, 8'). The whole inferior border
of the temporal fossa is produced as a vertical ridge below the level of the adjoining
basis cranii in both Notornis and Porphyrio, which gives a peculiar character to this
part of the cranium. This ridge (fig. 9, 8) bounds the outer side of a large and well-
defined muscular impression with intermuscular ridges extending from the anterior
tympanic articulation (y) to the fore part of the base of the postfrontal (12). There is a
similar muscular depression in the Porphyrio : in the Maccaw it is much shorter, by
reason of the less antero-posterior extent of the temporal fossa. The fore part of the
frontal, which extends beyond the cerebral cavity, and appears to have anchylosed with
the base of the upper beak, has been broken away, exposing a fine pneumatic diploë
(dl, fig. 8), and the olfactory outlet (ol, fig.11), which appears to have been common to
both nerves ; but there is no trace of olfactory chamber at this part, as in Palapteryx.

The chief singularity of the cranium, so mutilated, but with the cerebral cavity
entire, is its regular four-sided figure ; the breadth of the fractured anterior part being
almost that of the occipital region, and the extent of the sides being scarcely more than
that of the front and back part. This character is very striking as we look upon the
almost flat basis cranii (fig. 9), and is well-marked when the cranium is viewed from
above (fig. 8), where a smaller flat square platform (7,11) is defined by the occipital and
temporal ridges in the middle of the large square ; of which smaller square the anterior
boundary is wanting, the platform here sloping gradually down to the base of the bill.
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Itis in this part of the skull that the Porphyrio (Pl. XLVII.fig. 2) most departs from
the character of the Notornis (ib. fig. 8), the parieto-frontal region of the skull (fig. 2
7,11) being convex and oblong. There are no such cerebral convexities in Notornis.
The relative extent of the temporal fossa is greater than in any known existing bird, but
it is shallow ; the Porphyrio makes the nearest approach to this character. The optic
foramina are blended together, and the orbits, as far as shown in the fossil, are small
and ill-defined. The petrosal is proportionally large in the interior of the skull ; its
central depression (16, fig. 11) is narrow and deep, with an entry of an hour-glass
form. The sinus or groove which extends round its fore-part is narrow and deep :

the foramen ovale is large ; the under surface of the frontals, at their coronal con-

fluence is traversed by a median longitudinal groove, with a parallel broader depression
on each side of it. The presphenoid has been of considerable depth ; but its fore-part,
together with the prefrontals, is broken away.

The base of the upper beak, which was attached to the frontals, is a straight border
(15, 22, 22', figs. 8 & 9) ten lines in extent and half a line thick : the middle two-fourths
is formed by the nasal process of the premaxillary (22'), a short linear fissure dividing
this on each side from the nasals (15), the outer angles of which bend up. The bony
base of the beak of Porphyrio presents a similar conformation (fig. 2, 15, 22'). The bony
upper mandible of Nortornis is a long, inequilateral triangle, subcompressed, very
slightly curved down ; with a quadrate oblique base (fig. 12), a smooth convex upper
border, very gradually narrowing to the pointed apex ; the sides almost vertical ; the
under (palatal) surface (22", fig. 9) deeply grooved along the middle of its anterior half
as far as this extends in the fossil ; the groove deepening and widening to the single
medial palatal opening (pl) of the nostrils. The alveolar borders are entire and sharp,
with their inner sides slightly and obliquely grooved. InPorphyrio the palatal surface
of the premaxillary presents a narrow ridge along the middle of its anterior half ; and
the excavated surface on each side of this is continued to the sharp alveolar border.
The external nostrils in both Notornis and Porphyrio are of a narrow ovate form, with
the great end forwards and the long axis parallel with the upper slope of the beak ; they
are perforated on each side near the base, quite in the posterior half, of the upper beak.
They open into a common excavation at the base of this part, the lateral walls of which
in Notornis are thin above and thick and cellular below, with two openings at the back
of this cellular part leading into it (fig.12). A thin transverse plate ofbone (22', fig. 12)
rises from the lower and fore-part of the external nostrils, spans across the palatal
nostril, and ascending perpendicularly with a slight curve backwards, closes the fore-
part of the nasal chamber ; there is no trace of bony septum dividing this chamber :

the under surface of the nasal plate of the premaxillary is almost flat and smooth.
The repetition of all the essential characters of this bony upper beak in the Por-
phyrio (figs. 1, 2, 3) is so close, though diminished to the scale of one-half, as to
preclude the necessity of reference to any other form of bird in the elucidation of the
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affinities of Notornis. Yet the form, so magnified, is so novel and unexpected, that
the singularity of the occurrence of a Coot, so large as is indicated by the fossils here
described, makes it incumbent on me to offer a few remarks on the differences obser-
vable in those birds that, resembling the Notornis in size, come nearest to it in the

structure of the beak.
The depth, the degree of compression and the upper convexity of the strong bony

basis of the upper bill of Notornis, with its almost basal perforation by the nostrils,
remind us of some of the characters of the great Maccaw's beak ; but, besides the
absence of the terminal hook, the superior size of the nostrils, the absence of the bony
septum narium inNotornis, and the grooved and perforated palatal surface of the pre-
maxillary, are essential deviations from the parrot-type of beak. It approaches more

in shape to the upper beak of the Raven, but it is less curved, deeper and more com-

pressed, and the sides are more vertical ; the nostrils are also smaller, and the palatine
surface of the Raven's premaxillary is entire, gently hollowed out, with a median ridge
instead of a groove.

The Porphyrio inevery particular save size much more closely repeats the characters
of the skull of Notornis ; and the affinity is equally decisively marked in the form
and structure of the lower jaw. Of this part of the Notornis, the entire ramus of
the right side and the whole of the symphysis have been fortunately preserved. The
posterior articular expansion presents above an irregular transverse subrhomboidal
cavity, with a narrow and long articular surface (x, fig. 13, Pl. XLVII.)extending
along the outer and hinder border ; and the shorter and broader articular surface (z) at
the fore-part of the deep central depression. The inner angle rises almost vertically :

it has a small pneumatic foramen (pn) : the back part of the enlargement presents an

almost flat, irregular, triangular, slightly concave vertical surface ;the lower angle (30)
curves downwards and forwards below the lower border of the ramus. The surangular
(29', fig. 7) supports a low coronoid process, whose base reaches from the articular
enlargement to near the beginning of the sharp alveolar border : its truncated summit
has two small depressions on its outer side ; they are deeper parts of a more extensive
external muscular impression, bounded below by a line reaching nearly to the lower
border of the ramus. This border (fig. 12) is smooth, convex, and of uniform thick-
ness; it describes a gentle sigmoid curve, convex on leaving the deflected angle, con-
cave where it joins the symphysis (s, fig. 7). The coronoid region has three perfora-
tions; the posterior one (w) is a small vertical oval, the anterior (u) is a longer
longitudinal ellipse, and immediately behind this is a linear fissure, which marks part
of the lower boundary of the surangular (29'). All the elements and both rami of the
jaw have coalesced.

The upper border of the ramus (fig. 13) is convex, and a little thickened between
the coronoid and the beginning of the sharp alveolar ridge : this is continued to the
point of the symphysis, ss, which is more than one-third the length of the jaw;and
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the alveolar ridges, in gradually converging to the almost pointed termination of the
mandible, describe the gentlest curves convex upwards and concave outwards. The
lower border of the symphysis (fig. 12 s s) is smooth and convex from side to side, and
extends in a straight line from the back part of the symphysis obliquely upwards to the
apical extremity of the mandible : the upper surface of the symphysis (fig. 13, s s) is
deeply and almost angularly excavated. The inner surface of the free portions of the
rami is smooth and gently concave, with a semicircular ridge extending from the
anterior to the posterior subcoronoid perforation. Ifthe foregoing characters, of which
the details willbe excused from the rarity of their subject, be compared with those of
the lower jaw of Porphyrio represented in figs. 1, 5, 6, Pl. XLVII.,the correspondence
willbe found almost perfect : the lower jaw of Porphyrio, however, is not a pneumatic
bone and has no perforation for the admission of air.

Itis in the comparison of the lower jaw of the Notornis that the difference from the
Maccaw and the Raven, to which a passing reference was made inthe description of the
upper jaw, is most strikingly seen. The mandible of the Raven is as much too shallow
as that of the Maccaw is too deep ; and in neither are the characters of the angle of
the jaw or the perforations repeated. And Imay briefly state, that after passing in
review all the skulls and mandibles of the birds in the Hunterian and some other
Metropolitan collections, it is only in the Rallidæ or the family of the Coots that Ihave
met with those essential marks of correspondence which have led to the determination
of the affinities of the bird to which the present remarkable fossil cranium inMr.Mantell's
collection has belonged.

Besides a species of true Porphyrio (P. melanotus, Gould) in New Zealand, there
exists in that island a peculiar and highly interesting form of the Rallidæ in which the
wings, although not so rudimentary as in the Apteryx, are nevertheless so restricted
in their development as to be useless for the purposes of flight. This bird is the type
of the genus Brachypteryx* ,—a genus as characteristic of New Zealand, as is the Apteryx
itself. In the lower jaw of the Weeka Rail we have the same form of the angular and
articular enlargement, with the vertical triangular posterior facet, the short deflected
and precurved angle, the posterior smaller and fuller oval perforation (w), and the
anterior fissure of the coronoid part of the jaw, but not the opening (u): the symphysis
is shorter, but the rounded under-part ascends obliquely straight to the pointed termi-
nation of the mandible. There is the same kind of agreement in the upper jaw : the
solid or rostral part of which, anterior to the nostril, has the same essential form, viz.,
a very slight and equable downward curve, gradually contracting to the point, which is
rounded off, while the sides are almost vertical. The palatine surface is deeply exca-

*
This generic terra was applied by me to the birdrepresented by the skeleton (No. 1280) in the Museum

of the Royal College of Surgeons, the term
'
Brachyptères

'
having been applied by Cuvier to a family of his

Palmipedes (' Règne Animal,' 1829), vol. i.p. 344. Iadopt the term Ocydromus, as restricted by G. R. Gray,
to the New-Zealand forms ofthe Ocydromus of Wagler.
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vated, but the lateral grooves are not defined as in Notornis. The differences between
the beak of this genus or of Porphyrio and that of Ocydromus are those of proportion.
The whole beak is longer and more slender relatively to the cranium in Ocydromus ;

and this length is gained by the elongation of the nasal part of the beak, or that which
is perforated by the external nostrils, and of the part between the coronoid portion and
the symphysis in the lower mandible.

One may also follow minor traces of resemblance in the cranial part of the skull of
Ocydromus, e. g. in the flat square formed by all that part of the basis cranii included
between the postfrontals and paroccipitals ; in the proportions of the postfrontal and
mastoid ;in the orbits scarcely at all impressing the under and fore-part of the cranium ;

and in the relative extent of the temporal fossæ, although the lower boundary of these is
not developed into a vertical ridge as inPorphyrio. But, on the other hand, Ocydromus
more resembles Notornis in the relative breadth of the occipital region than Porphyrio
does. The chief characters of the skull by which Ocydromus and Tribonyx resem-
ble Notornis, are participated in by the European, Australian, and African Rallidæ ;

but in the forms and proportions of the upper and lower bones of the beak, the
Porphyrio of all existing birds makes the nearest apprach to Notornis.

Upper mandible ofNestor.

A second, possibly extinct, species of bird indicated by portions of the skull inMr.
Walter Mantell's collection is plainly referable to the family of Parrots (Psittacidæ),
and particularly to the genus Nestor. The bony portion of the upper beak (Pl. XLIV.
figs. 11, 12, 13),

—
the only part of the skull preserved,

—
by its deep, subcompressed,

curved and pointed form, its seeming solidity, pierced by small subcircular nostrils (n)
close to its base, and impressed by the transverse articular fossæ behind the palatine
plate of the premaxillaries for the true palatine bones, attests the family character ;

whilst the proportional length as compared with the depth, the narrow upper surface
to where it suddenly expands above the nostrils to join the cranium, the oblique
depression on the outer surface of the beak leading to the external nostril, the very
narrow elongated triangular palatal surface, with the median linear notch at its base, —
all demonstrate that in this characteristic part of the skull, the New-Zealand bird
represented by it most resembled the genus Nestor, a singular nocturnal Parrot, at
present only known as a denizen of that island ; where itis represented by species not
inferior in size to the one indicated by the bony portion of the upper beak. By the
kindness of Mr. Gould Iam enabled to give figures of the upper mandible (figs. 14,
15, 16) of the Nestor hypopolius to compare with the fossil.
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